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ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification.

ELECTRONIC COPYING of any 
portion of this AIA® Document
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document.
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AGREEMENT�2
)��
/�%.�'+��___�)
3�%.�_________ 	��'+��3�
�����f!�
(In words, indicate day, month and year)
�
BETWEEN�'+���0���*�
(Name, address and other information)
�
�
43���)��
����)	'���	%��
�����%	�� 
��6��!�!�
5	���
6�5����������
��
�

�)�'+���%�'�
,'%�*�
(Name, address and other information)
�

�
.%��'+��.%%0	�����%?�,'*�
(Name, location and detailed description)
�

�
�
�+����,+	'�,'*�
(Name, address and other information)
�

�
:�+��1/��%.�'+��'��2�g�0���Z�	/�-
�'�%.�'+���'
�)
�)��%�2�%.������2��'`��
43���)��
����)	'���	%��2
3�
%��2
3��%'�%0��'+��-�%-��'3!;���
�
�+���0����
�)��%�'�
,'%��
�����
/�.%%0/*�
�
TABLE OF ARTICLES

1 THE WORK OF THIS CONTRACT

2 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION

3 CONTRACT SUM

4 PAYMENT

5 DISPUTE RESOLUTION

6 ENUMERATION OF CONTRACT DOCUMENTS

7 GENERAL PROVISIONS

8 OWNER
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9 CONTRACTOR

10 ARCHITECT

11 SUBCONTRACTORS

12 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

13 CHANGES IN THE WORK

14 TIME

15 PAYMENTS AND COMPLETION

16 PROTECTION OF PERSONS AND PROPERTY

17 INSURANCE & BONDS

18 CORRECTION OF WORK

19 MISCELLANEOUS PROVISIONS

20 TERMINATION OF THE CONTRACT

21 CLAIMS AND DISPUTES
�
ARTICLE 1 THE WORK OF THIS CONTRACT
�+���%�'�
,'%��/+
��9�,1'��'+��$%���)�/,�	(�)�	��'+���%�'�
,'��%,12��'/�	/'�)�	����'	,��>�%.�'+	/�
�����2��'�%����
/%�
(3�	�.��
(��(3�'+���%�'�
,'%��.�%2�'+���%�'�
,'��%,12��'/�
/���,�//
�3�'%�-�%)1,��
'+����/1'/�	�'��)�)�(3�'+���%�'�
,'��%,12��'/6��9,�-'�
/�/-�,	.	,
3�	�)	,
'�)�	��'+���%�'�
,'��%,12��'/�
'%�(��'+����/-%�/	(		'3�%.�%'+��/!�
�
ARTICLE 2 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
§ 2.1��+��)
'��%.�,%22��,�2��'�%.�'+��$%���/+
�(��'+��)
'��%.�'+	/������2��'�1��//�
�)	..����'�)
'��	/�
/'
'�)�(�%0�%��-�%4	/	%��	/�2
)��.%��'+��)
'��'%�(��.	9�)�	��
��%'	,��'%�-�%,��)�	//1�)�(3�'+���0���!�
�
�
��
�
§ 2.2��+���%�'�
,'��	2��/+
�(��2�
/1��)�.�%2�'+��)
'��%.�,%22��,�2��'!�
�
§ 2.3��+���%�'�
,'%��/+
�
,+	�4���1(/'
�'	
��%2-�'	%��%.�'+����'	���$%���
/�.%%0/*�
�
�
�
�
�
6�/1(?�,'�'%�
)?1/'2��'/�%.�'+���%�'�
,'��	2��
/�-�%4	)�)�	��'+���%�'�
,'��%,12��'/!�
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on 
time or for bonus payments for early completion of the Work.)
�
�
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3�)���,�	-'�%.�'+��,��'	.	,
'��%.�%,,1-
�,3!�
�
§ 2.4.4��+���0����2
3�)�)1,'�	B1	)
'�)�)
2
��/�)�/,�	(�)�	���1(/�,'	%�/��!�!��'+�%1�+��!�!��.�%2�
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	)�
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ARTICLE 3 CONTRACT SUM
§ 3.1��+���0����/+
�-
3�'+���%�'�
,'%��'+���%�'�
,'��12�	��,1����'�.1�)/�.%��'+���%�'�
,'%�[/�-�%-���
-��.%�2
�,��%.�'+���%�'�
,'�
�)�'+��,%2-�'	%��%.�'+��$%��!��+���%�'�
,'��126�	�,1)	���'+���%�'�
,'%�[/�
%4��+�
)�
�)�-�%.	'/6�/+
�(��%���%.�'+��.%%0	��*�
(Check the appropriate box.)
�

� X  �� �'	-1
'�)��126�	��
,,%�)
�,��0	'+���,'	%���!��(�%0�
�
� �� �%/'�%.�'+��$%���-1/�'+���%�'�
,'%�[/����6�	��
,,%�)
�,��0	'+���,'	%���!��(�%0�
�
� �� �%/'�%.�'+��$%���-1/�'+���%�'�
,'%�[/�����0	'+�
��1
�
�'��)�"
9	212���	,�6�	��


,,%�)
�,��0	'+���,'	%���!��(�%0
�
(Based on the selection above, complete Section 3.2, 3.3 or 3.4 below.)
�



�

AIA Document A107™ – 2007. Copyright © 1936, 1951, 1958, 1961, 1963, 1966, 1970, 1974, 1978, 1987, 1997 and 2007 by The American Institute 

of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International Treaties. 

Unauthorized reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal penalties, 

and will be prosecuted to the maximum extent possible under the law.

5

�

§ 3.2��+���'	-1
'�)��12�/+
�(�� ��/1(?�,'�'%�
))	'	%�/�
�)�)��'	%�/�
/�-�%4	)�)�	��'+���%�'�
,'�
�%,12��'/!�
�
§ 3.2.1��+���'	-1
'�)��12�	/�(
/�)�1-%��'+��.%%0	���
'���
'�/6�	.�
�36�0+	,+�
���)�/,�	(�)�	��'+��
�%�'�
,'��%,12��'/�
�)�
���+���(3�
,,�-'�)�(3�'+���0���*�
(State the numbers or other identification of accepted alternates. If the bidding or proposal documents 
permit the Owner to accept other alternates subsequent to the execution of this Agreement, attach a 
schedule of such other alternates showing the amount for each and the date when that amount expires.)
� �
�8��
�
§ 3.2.2���	'�-�	,�/6�	.�
�3*�
(Identify and state the unit price, and state the quantity limitations, if any, to which the unit price will be 
applicable.)
�

Item Units and Limitations Price Per Unit
��%��� �� ��

�
�1,+�1�	'�-�	,�/�
���,%�/	)���)�,%2-�'��
�)�	�,1)��:	;�
�2
'��	
/6��B1	-2��'6�
(%�6�)�	4��36�
	�/'

'	%�6�%4��+�
)6�
�)�-�%.	'�
�)�:		;�
�3�%'+���,%/'/�%���9-��/�/�	��,%���,'	%��0	'+6�%��	�,	)��'
�'%6�
'+��-��.%�2
�,��%.�'+
'�-%�'	%��%.�'+��$%���'%�0+	,+�/1,+�1�	'�-�	,�/�
--3!�
�
§ 3.2.3��%0
�,�/�	�,1)�)�	��'+��/'	-1
'�)�/126�	.�
�3*�
(Identify allowance and state exclusions, if any, from the allowance price.)
�

Item Allowance
�%��� �

�
§ 3.3 COST OF THE WORK PLUS CONTRACTOR’S FEE
§ 3.3.1��+���%/'�%.�'+��$%���	/�
/�)�.	��)�	���9+	(	'��6���'��2	�
'	%��%.�'+���%/'�%.�'+��$%��!�
�
§ 3.3.2��+���%�'�
,'%�[/����*�
(State a lump sum, percentage of Cost of the Work or other provision for determining the Contractor’s Fee 
and the method of adjustment to the Fee for changes in the Work.)
�
��8��
�
§ 3.4 COST OF THE WORK PLUS CONTRACTOR’S FEE WITH A GUARANTEED MAXIMUM PRICE
§ 3.4.1��+���%/'�%.�'+��$%���	/�
/�)�.	��)�	���9+	(	'��6���'��2	�
'	%��%.�'+���%/'�%.�'+��$%��!�
�
§ 3.4.2��+���%�'�
,'%�[/����*�
(State a lump sum, percentage of Cost of the Work or other provision for determining the Contractor’s Fee 
and the method of adjustment to the Fee for changes in the Work.)
�
��8��
�
§ 3.4.3 GUARANTEED MAXIMUM PRICE
§ 3.4.3.1��+��/12�%.�'+���%/'�%.�'+��$%���
�)�'+���%�'�
,'%�[/�����	/��1
�
�'��)�(3�'+���%�'�
,'%���%'�'%�
�9,��)��������:j�������;6�/1(?�,'�'%�
))	'	%�/�
�)�)�)1,'	%�/�(3�,+
���/�	��'+��$%���
/�-�%4	)�)�	��'+���%�'�
,'�
�%,12��'/!��1,+�2
9	212�/12�	/���.����)�'%�	��'+���%�'�
,'��%,12��'/�
/�'+���1
�
�'��)�"
9	212�
��	,�!��%/'/�0+	,+�0%1)�,
1/��'+���1
�
�'��)�"
9	212���	,��'%�(���9,��)�)�/+
�(��-
	)�(3�'+��
�%�'�
,'%��0	'+%1'���	2(1�/�2��'�(3�'+���0���!��
(Insert specific provisions if the Contractor is to participate in any savings.)
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�
��8��
�
§ 3.4.3.2��+���1
�
�'��)�"
9	212���	,��	/�(
/�)�%��'+��.%%0	���
'���
'�/6�	.�
�36�0+	,+�
���)�/,�	(�)�
	��'+���%�'�
,'��%,12��'/�
�)�
���+���(3�
,,�-'�)�(3�'+���0���*�
�
�8��
�
§ 3.4.3.3���	'���	,�/6�	.�
�3*��
(Identify and state the unit price, and state the quantity limitations, if any, to which the unit price will be 
applicable.) 
�

Item Units and Limitations Price Per Unit
�%��� �� ��

�
§ 3.4.3.4��%0
�,�/�	�,1)�)�	��'+���1
�
�'��)�"
9	212���	,�6�	.�
�3*�
(Identify and state the amounts of any allowances, and state whether they include labor, materials, or 
both.)
�

Item Allowance
� ��

�
§ 3.4.3.5��//12-'	%�/6�	.�
�36�%��0+	,+�'+���1
�
�'��)�"
9	212���	,��	/�(
/�)*�
�
�%���
�
ARTICLE 4 PAYMENTS
§ 4.1 PROGRESS PAYMENTS
§ 4.1.1��
/�)�1-%���--	,
'	%�/�.%���
32��'�/1(2	''�)�'%�'+���0����
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'�/�.%���
32��'�-�%-��3�	//1�)�
(3�'+����,+	'�,'6�'+���0����/+
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�%�'�
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0/!��

.1��� ��,1����'��0%����'
'�2��'�.�%2�'+���%�'�
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2
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32��'�
�)�'+��
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�
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-
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32��'!�
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)13��9�,1'�)�/%�,
�)�g
.'���'+��.
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'�2��'/�.�%2�
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,'%�/6�2
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�/1--	��/6�
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--�%-�	
'�6�%0���'	���/1(,%�'�
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�
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�)�)�/,�	-'	%��%.��
,+�	���	'�2�,+
����	��
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//	.	,
'	%�/�
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/'����%�2
'�%.�'+���%�/'�1,'	%���-�,	.	,
'	%�/�
��/'	'1'��:���;!�

.6 ��
--	,
'	%�/�.%��-
32��'�/1(2	''�)�(3�'+���%�'�
,'%��0	�	�,1)��/
'	/.
,'%�3�0�	''���
�4	)��,��'+
'��
,+�/1��'36�(%�)�-�%4	)��6�
�)8%���1
�
�'%��%.�
�3�%.�'+���%�'�
,'%�7/�
%(	�
'	%�/�1�)���'+	/������2��'�+
/�,%�/��'�)�'%�'+��-
32��'�(�	�����B1�/'�)!���+���0����
0	�+
4��'+���	�+'�'%�
,,�-'�%����?�,'�'+
'��4	)��,��	��	'/�/%��)	/,��'	%�!

�
§ 4.1.2��+��-��	%)�,%4���)�(3��
,+��--	,
'	%��.%���
32��'�/+
�(��%���,
��)
��2%�'+���)	���%��'+��
/'�
)
3�%.�'+��2%�'+6�%��
/�.%%0/*�
�
��8��
�
§ 4.1.3���%4	)�)�'+
'�
���--	,
'	%��.%���
32��'�	/���,�	4�)�(3�'+����,+	'�,'��%'�
'���'+
��'+��.	.'���'+�
:�='+;�)
3�%.�
�2%�'+6�'+���0����/+
�2
���-
32��'�%.�'+��,��'	.	�)�
2%1�'�'%�'+���%�'�
,'%���%'�
'���
'+
��'+��.	.'���'+�:�='+;�)
3�%.�'+��.%%0	���2%�'+!���.�
���--	,
'	%��.%���
32��'�	/���,�	4�)�(3�'+��
��,+	'�,'�
.'���'+��)
'��.	9�)�
(%4�6�-
32��'�/+
�(��2
)��(3�'+���0�����%'�
'���'+
��'+	�'3�:��;�)
3/�

.'���'+����,+	'�,'���,�	4�/�'+���--	,
'	%��.%���
32��'!�
(Federal, state or local laws may require payment within a certain period of time.)
�
§ 4.1.4���'
	�
��6�	.�
�36�/+
�(��0	'++�)�
/�.%%0/*�
�
�0����/+
�0	'++%)�1-�'%�'���-��,��'�:��m;�%.��
,+�-�%���//�-
32��'�
/���'
	�
���:'+��g��'
	�
��Z;!��
�+����'
	�
���/+
�(��-
	)�'%�'+���%�'�
,'%��.%%0	���'+���0���[/���,�	-'�%.�:	;�'+����,+	'�,'[/�.	�
�
���'	.	,
'��.%���
32��'6�
�)�:		;�'+��	//1
�,��(3�'+���0����%��'+����,+	'�,'�%.�
���9�,1'�)��1�,+� 	/'�
�%/���1'�:
/�)�.	��)�	����,'	%���<!>�%.�'+	/������2��';!�����
�
§ 4.1.5��
32��'/�)1��
�)�1�-
	)�1�)���'+���%�'�
,'�/+
�(�
��	�'���/'�.�%2�'+��)
'��-
32��'�	/�)1��
'�'+��
�
'��/'
'�)�(�%06�%��	��'+��
(/��,��'+���%.6�
'�'+����
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'�'+��-
,��0+����
'+����%?�,'�	/�%,
'�)!�
�%1�����,��'�:�m;�
�
§ 4.2 FINAL PAYMENT
§ 4.2.1��	�
�-
32��'6�,%�/'	'1'	���'+����'	���1�-
	)�(

�,��%.�'+���%�'�
,'��126�/+
�(��2
)��(3�'+��
�0����'%�'+���%�'�
,'%��0+��*�

.1� '+���%�'�
,'%��+
/�.13�-��.%�2�)�'+���%�'�
,'��9,�-'�.%��'+���%�'�
,'%�[/���/-%�/	(		'3�'%�
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ARTICLE 5 DISPUTE RESOLUTION 
§ 5.1 BINDING DISPUTE RESOLUTION
�%��
�3�,
	2�/1(?�,'�'%6�(1'��%'���/%4�)�(36�2�)	
'	%��-1�/1
�'�'%���,'	%����!�6�'+��2�'+%)�%.�(	�)	���
)	/-1'����/%1'	%��/+
�(��
/�.%%0/*�
(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute 
resolution below, or do not subsequently agree in writing to a binding dispute resolution method other than 
litigation, claims will be resolved in a court of competent jurisdiction.)
�

� X �� ��(	'�
'	%��-1�/1
�'�'%���,'	%����!��%.�'+	/������2��'�
�
� ��  	'	�
'	%��	��
�,%1�'�%.�,%2-�'��'�?1�	/)	,'	%��
�
� �� �'+���(Specify)

�
ARTICLE 6 ENUMERATION OF CONTRACT DOCUMENTS
§ 6.1��+���%�'�
,'��%,12��'/�
���)�.	��)�	����'	,��X�
�)6��9,�-'�.%��"%)	.	,
'	%�/�	//1�)�
.'����9�,1'	%��
%.�'+	/������2��'6�
�����12��
'�)�	��'+��/�,'	%�/�(�%0!�
�
§ 6.1.1��+�������2��'�	/�'+	/��9�,1'�)������%,12��'����X\���X6��'
�)
�)��%�2�%.������2��'���'0����
�0����
�)��%�'�
,'%��.%��
���%?�,'�%.� 	2	'�)��,%-�!�
�
§ 6.1.2��+���1--�2��'
�3�
�)�%'+����%�)	'	%�/�%.�'+���%�'�
,'*�
�

Document Title Date Pages
� � � �

�
§ 6.1.3��+���-�,	.	,
'	%�/*�
(Either list the Specifications here or refer to an exhibit attached to this Agreement.)
�
�
§ 6.1.4��+����
0	��/*�
(Either list the Drawings here or refer to an exhibit attached to this Agreement.)
�
�
§ 6.1.5 �+���))��)
6�	.�
�3*�
�

Number Date Pages
� � �
� � �

�
�%�'	%�/�%.��))��)
���
'	���'%�(	))	�����B1	��2��'/�
����%'�-
�'�%.�'+���%�'�
,'��%,12��'/�1��//�'+��
(	))	�����B1	��2��'/�
�����12��
'�)�	��'+	/���'	,��>!�
�
§ 6.1.6��))	'	%�
�)%,12��'/6�	.�
�36�.%�2	���-
�'�%.�'+���%�'�
,'��%,12��'/*�

.1� �9+	(	'��6���'��2	�
'	%��%.�'+���%/'�%.�'+��$%��6�	.�
--	,
(�!�

.2� �����%,12��'�����p\���X6��	�	'
��
'
���%'%,%��9+	(	'6�	.�,%2-�'�)6�%��'+��.%%0	��*������
�

.3� �'+���)%,12��'/*�
(List here any additional documents that are intended to form part of the Contract 
Documents.)

�
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ARTICLE 7 GENERAL PROVISIONS
§ 7.1 THE CONTRACT DOCUMENTS
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§ 7.2 THE CONTRACT
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§ 7.3 THE WORK
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§ 7.4 INSTRUMENTS OF SERVICE
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§ 7.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUMENTS OF SERVICE
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§ 7.6 TRANSMISSION OF DATA IN DIGITAL FORM
�.�'+��-
�'	�/�	�'��)�'%�'�
�/2	'���/'�12��'/�%.����4	,��%��
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§ 7.7 KNOWLEDGE
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§ 7.8 CONFIDENTIALITY
§ 7.8.1 �+���%�'�
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§ 7.8.2��+���%�'�
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,'%��/+
�,
1/��
��1(,%�'�
,'%�/�%��
�3�%'+���-��/%��%����'	'3�-��.%�2	���
�3�/��4	,�/�
%��.1��	/+	���
�3�2
'��	
/�%���B1	-2��'�.%��'+��$%���'%�0
��
�'�
�)���-��/��'�
�	'�2/�/�'�.%�'+�	��'+	/�
��,'	%��X!�!�
�
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ARTICLE 8 OWNER
§ 8.1 INFORMATION AND SERVICES REQUIRED OF THE OWNER
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§ 8.2 OWNER’S RIGHT TO STOP THE WORK
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ARTICLE 20 TERMINATION OF THE CONTRACT
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1.3 Objective, Scope and Limitations of This Work 
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1.3.3 Limitations 
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2 FIELD EXPLORATION AND LABORATORY TESTING 

2.1 Field Exploration 

2.1.1 Soil Borings 
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2.1.2 Sampling 
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2.2 Laboratory Testing 
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Summary of Strength Testing 

Boring
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Depth 
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Compressive 
Strength (tsf)
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3 SITE AND SUBSURFACE CONDITIONS 

3.1 Regional Geology 
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3.2 Site Conditions 
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3.2.3 Groundwater
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4 BACKGROUND REGARDING EXPANSIVE SOILS 

4.1 Overview
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Distribution of Expansive Soils in the United States 
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Cracking Pattern in a Dry, Expansive Soil 
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Soil cut showing the depth of cracking  
(about two feet) in an expansive soil 
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4.2 The Depth of Potentially Expansive Soils 
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The Active Zone, Showing the Effects Tree Roots 
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4.3 Structures Susceptible to Damage from Expansive Soils 
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4.4 Design to Limit the Potential for Damage to Foundations 
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4.4.2 Structural Solutions 
�/� 	/��%'�)�
(%4�6��9-
�/ 	4�� /%	/�/+�	���
�)�/0� � (�,
1/��'+��2 %	/'1��� ,%�'��'�,+
���/�.�%2 �)�3� '%�
2%	/'�
�)�4	,��4��/
!���+1/6�'+���1	)	���,�	'��	
�	��.%1�)
'	%��)�/	���	/�'+
'�/+�	��	���
�)�/0�	���,
��(��
��)1,�)�	.�'+��2%	/'1���,%�'��'�	/���-'�/'
(�!��
�
��/	���.�
'1��/�,
��(��'
� ���'%���/1��� '+
'� '+��/%	�1�)���'+��.%1�)
'	%��)%�/��%'��9-��	��,���9,�//	4��
2%	/'1��� ,+
���/!� ���9-��/	4��
�)�/	 2-�� -��4��'	4�� 2�
/1��/� '%��� 2%4�� 0
'��� 
0
3� .�%2� '+��
.%1�)
'	%��2
3�/
4��'+%1/
�)/�%.�)%
�/�	��,%/'3���-
	�/�-%/'�)
2
��!�
�
�
2
��� .�%2� /+�	��	���
�)�/0�	���/%	/� ,
�� 
/%� (�� ��)1,�)�%��-��4��'� )� 0	'+�-�%-���.%1�)
'	%��
)�/	��!� �+��	�	'	
�
))	'	%�
�,%/'�%.� 
� -�%-��3� )�/	���)� .%1�)
'	%��%../�'/�' +�� -%'��'	
�.%���9'��/	4��
)
2
��� '%�'+��/'�1,'1���0	'+%1'���	�. %�,�)� .%1�)
'	%�/!� �+��-� 	�,	-
� �����/�%.�.%1� )
'	%�� /3/'�2/�
�2-%3�)�	���9-
�/	4��/%	���4	�%�2��'/�
���
/�.%%0/*�
�

�� Drilled pier and beam!���	�)�-	���
�)�(�
2 �/3/'�2/�
���)�/	���)�'%�	/%
'� � '+��/'�1,'1���
.�%2��9-
�/	4��/%	�2%4�2��'/!��+��-�	2
�3�
)4
�'
���	/�'+
'�	'�,
��(��1/�)�.%��
�4
�	�'3 �%.�
/%	/!��+��,%2-�9	'3�%.�'+��)�/	���
�)�,%�/'�1,'	%��	/�
�2
?%��)	/
)4
�'
��!��))	'	%�
�,%/'�
	/�2%)��
'��'%�+	�+!���	/��
//�//2��'�	/�%0�.%��/%	/�%.�%0�'%�+	�+��9-
�/	%��-%'��'	
!�



�%1�)
'	%����4�/'	�
'	%��
������
��6�$�/'0%�'+�5	
��6���9
/�
@1��������:��4	/�)���,�2(�������;�
�
�

� ��

�� Stiffened slab-on-grade!���/	���)�'%�-�%4	)��
��	�	)� .%1�)
'	%��'%�-�%'�,'�'+��/'�1,'1���.�%2�
)	..����'	
� /%	�2 %4�2��'!� �)4
�'
���	/�'+
' � �%�/-�,	
	A�)��B1	-2 ��'� 	/� ��B1	��)� .%��
,%�/'�1,'	%�!���+��
--�%
,+�	/��%'�
--	,
(��.%��(
/�2��'/�
�)�,%�.	�1�
'	%��%.�'+��/'�1,'1���
21/'�(��/	2-�!��))	'	%�
�,%/'�	/�%0�'%�2%)��
'�!��	/��
//�//2��'�	/�%0�.%��/%	/�%.�%0�'%�
2%)��
'���9-
�/	%��-%'��'	
!� %0�'%�2%)��
'���	/��	/�-��/1 2�)�.%��/%	/�%.�+	�+��9-
�/	%� �
-%'��'	
!�

�� Monolithic wall and slab!� ��/	���)�'% � -�%4	)��
��	�	)�.%1� )
'	%�� '%���/	/'�)	..����'	
�/%	�
2%4�2��'!� ���-�	2
�3 �
)4
�'
��� 	/�'+
'� ,%�/'�1,'	%�� 	/�/	2-�!�U%0�4��6� '+��-�%,�)1���	/�
	��..�,'	4��	��+	�+3��9-
�/	4��/%	/!��))	'	%�
�,% /'�	/�%0!��	/��
 //�//2��'�	/�%0�.%��/%	/ �
%.�%0�'%�2%)��
'���9-
�/	%��-%'��'	
�
�)�+	�+�.%��/%	/�0	'+�+	�+��9-
�/	%��-%'��'	
!�

�
�+��-��.����)�/'�1,'1�
�/%1'	%��4
�	�/�0	'+�%,
��
�)�'+��/�4��	'3�%.�'+��-�%(�2!���%���9
2-�6�-	���
�)�
��
)��(�
2�,%�/'�1,'	%��	/�,%22%��	��'+���%,�3�"%1�'
	��
��
6�)�	4���(3�'+�� ��
'	4�3����
'���/�4��	'3�
%.� '+���9-
�/	4��/%	�-�%(�2 6� 
/��9 -
�/	4�� /%	/� 
��� /%1�,�)� .�%2� +�
4	3� %4���,%�/%	)
'�)�
�)�
0�
'+���)� /+
�/� 
�)� ,
3/!� ����'+�� U%1/'%�� 
��
6� 0	'+� �//� /�4���� ,%�,���/� .%��4%12 �� ,+
���� :
/� 
�
,%�/�B1��,��%.�
������
3�2%���2%	/'�,	2
'��
�)��//�
,'	4��,
3/;6�/'	..���)�/
(�%����
)��,%�/'�1,'	%��
	/�0	)�3�1/�)!��+��
,'	4��,
3�A%��/�	��/%	/�	��'+	/�
��
�
���)��-���
�)�0�''���'+
��'+%/��
//%,	
'�)�0	'+�
0�/'����
��
/!��

4.4.3 Soil Solutions 
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4.5 Design to Limit the Potential for Damage to Pavements 
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5 RECOMMENDATIONS FOR FOUNDATIONS 
�

5.1 Overview of Design for Light Foundations in Expansive Soils 
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5.2 Structural and Architectural Considerations 
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5.2.2 Architectural Coverings 
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Overview of Foundation Alternatives 
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Foundation Type Notes 
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5.3 Recommended Foundation Alternatives 

5.3.1 General 
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5.3.2 Alternative 1, Drilled Piers and Structural Slab 

5.3.2.1 General 
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5.3.2.2 Pier Design for Axial Loads 
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5.3.2.3 Pier Installation 
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 Generalized Application of Piers With Structural Slab 
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5.3.2.4 Slab Design 
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5.3.3 Alternative 2, Stiffened Structural Slab  

5.3.3.1 General 
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Generalized Application of a Stiffened Structural Slab (“Ribbed Mat”) 
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5.4 Coordination of Design With Other Disciplines to Control Moisture 
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5.5 Site Design 

5.5.1 General 
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5.5.2 Improvements to Site Grades 
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5.5.3 Drainage
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5.5.4 Landscaping 
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5.5.5 Utilities
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5.6 Site Preparation 

5.6.1 Weather 
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5.6.2 Clearing
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5.6.3 Select Fill 
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6 RECOMMENDATIONS FOR PAVEMENTS 

6.1 Site Preparation 

6.1.1 Removal of Unsuitable Material 
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6.1.2 Lime Stabilization 
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6.2 Design for Control of Moisture 

6.2.1 Design Features 
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6.2.2 Maintenance
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6.3 Rigid Pavement Design 

6.3.1 Design Basis 
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6.3.2 Recommended Pavement Sections 
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Area Thickness of Graded 
Aggregate Base (inches) 

Thickness of Concrete 
Surfacing (inches) 
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6.3.3 Concrete Specifications 
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6.4 Flexible Pavement Design 

6.4.1 Design Basis 
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6.4.2 Recommended Flexible Pavement Sections 
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Area Thickness of Graded 
Aggregate Base (inches) 

Thickness of Asphalt 
Surfacing (inches) 
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6.5 Control of Moisture in Construction 
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7 RECOMMENDATIONS FOR MAINTENANCE 
�

7.1 Foundations
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Foundation Inspection Checklist 

Category Items to Check (at six-month intervals) �
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7.2 Pavements
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Pavements Inspection Checklist�
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8 QUALIFICATIONS TO THIS REPORT 

8.1 Intended Users
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8.2 Standard of Care 

�+����-%�'�+
/�(����-��-
��)�	��
,,%�)
�,��0	'+������
3�
,,�-'�)����	����	���-�
,'	,�/�	��/%	/�%.�'+	/�
�
'1���	��'+	/�
��
!��%�%'+���0
��
�'36��9-��//�)�%��	2-	�)6�	/�2
)�!��
�
�+�� ��,%22��)
'	%�/� )	/,1//�)�+���	� � 
���(
/�)�%�����[ � 	�'��-��'
'	%�� %.�' +�� /	'��,%�)	'	%�/�%.�'+	/ �
-�%?�,'�
/�	�)	,
'�)�-�	 2
�	3�(3�'+��/%	�(%�	��/6�
� )�%��'+����/1'/�%.�/1(/�B1��'����	���� 	���
�
3/�/�

�)�,%2-�'	%��%.�'+��(%� 	���0%��!�����-
�'	,1
�6��� �[�	�'��-��'
'	%��%.�/1(/1�.
,�� ,%�)	'	%�/���	�/�%��
	/%
'�)�(%�	��/�
�)�
//12-'	%�/����
�)	 ���,%�)	'	%�/�(�'0����'+��
,'1
�-%	�'/� /
2-�)6�'+1/�	�4%4	���
'+�� 	�+����'��	/��'+
'�/% 2�� /1(/1�.
,��,%�)	'	%�/� 0	� �%'�(��)�'�,'�)!���,'1
�,%�)	'	%�/�2
3 � 4
�3�
/	��	.	,
�'3�(�'0���� '+�� -%	�'/� 	�4�/'	�
'�)!����� -��/%�/� 2
�	��� 1/��%.�'+	 /� ��-%�'�0	'+�%1���9-��//�
0�	''���,%�/��'�/+%1)�(��
0
���%.�'+	/��	/�!���

8.3 Design Review 
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8.4 Surveillance During Construction 
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APPENDIX A

FIGURES  



Fig.
1

SITE LOCATION MAP

WESTWORTH VILLAGE
Tarrant County, Texas

Prepared For:

NFCU

PROJECT MGR.:         RT  
DRAWN BY:                SRC   
DATE:                        06/11/08   
PROJECT NO.:       11656886  
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Fig.
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BORING LOCATION MAP

Westworth Village
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Prepared For:
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PROJECT MGR.:         RT   
DRAWN BY:                SRC   
DATE:                        06/11/08   
PROJECT NO.:       11656886  
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APPENDIX B 

SOIL BORING LOGS



BORING LOGS
JANUARY 2007



Remarks:
4.0% Strain and 101.9 PCF Dry Density at 2-4 ft
8.1% Strain and 111.0 PCF Dry Density at 6-8 ft    33
Plasticity Index at 4-6 ft

33
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WATER LEVELS

Shelby Tube

Project:

Job No.:

Location:

Coordinates:

Sample Types:Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:
Drilling Contractor:

Auger Cuttings

Drilling Method:

Sampling Method:

UC

Split Spoon

-  limestone layer, weathered; tan; dry; 5 inch thick

CLAY:  Tan; medium plasticity; very stiff; dry; some gravels

CLAY:  Dark grayish brown; medium plasticity; stiff; dry; with silts

Bottom of Boring at 20.0 ft

44

67

50

94
SAND:  Brown to reddish brown; medium dense; slightly moist; some gravels

29

-  grading to light brown, wet, loose

54

65

3010 LBJ Freeway, Suite 1300
Dallas, Texas  75234
Telephone:  (972) 406-6950
Fax:  (972) 406-6951
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Sheet  1  of  1

While Drilling:

End of Drilling:

hrs After Drilling:
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MATERIAL DESCRIPTION

Hollow Stem Auger
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NFCU Banking Facility
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Westworth Village, Texas
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41

25

45

54

38

Project:

Job No.:

Location:

Coordinates:

Sample Types:Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:
Drilling Contractor:

Auger Cuttings
Split Spoon

Drilling Method:

Sampling Method:

3010 LBJ Freeway, Suite 1300
Dallas, Texas  75234
Telephone:  (972) 406-6950
Fax:  (972) 406-6951

Remarks:
11.2% Strain and 112.6 PCF Dry Density at 2-4 ft
24 Plasticity Index at 2-4 ft

UC

Shelby Tube

CLAY:  Tan; medium plasticity; hard; dry; some sands

-  limestone; weathered; tan; slightly moist

CLAY:  Dark grayish brown; medium plasticity; stiff; dry; some sands

-  grading to light brown; loose; wet

Bottom of Boring at 20.0 ft
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1522

SAND:  Brownish tan; fine-grained; loose to medium dense; moist; some gravels
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MATERIAL DESCRIPTION

NFCU Banking Facility
11656886
Westworth Village, Texas

20.0
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SRC
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The stratification lines represent approximate boundaries.  The transition may be gradual.
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Remarks:
19 Plasticity Index at 4-6 ft
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WATER LEVELS

Shelby Tube

Project:

Job No.:

Location:

Coordinates:

Sample Types:Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:
Drilling Contractor:

Split Spoon

Drilling Method:

Sampling Method:

UC

Auger Cuttings

SAND:  Brown mottled with tan; fine-grained; loose; dry

CLAY:  Brownish tan; medium plasticity; very stiff; dry; some gravels and sands

CLAY:  Dark grayish brown; medium plasticity; medium stiff; dry; some gravels

46

65

39
-  with gravels; wet

83

Bottom of Boring at 20.0 ft

63
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3010 LBJ Freeway, Suite 1300
Dallas, Texas  75234
Telephone:  (972) 406-6950
Fax:  (972) 406-6951
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Sheet  1  of  1

While Drilling:

End of Drilling:

hrs After Drilling:

LOG OF BORING  SB-3

MATERIAL DESCRIPTION

Hollow Stem Auger
Shelby Tube;
Split Spoon

NFCU Banking Facility
11656886
Westworth Village, Texas
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BORING LOGS
JUNE 2008 



WATER LEVELS

3010 LBJ Freeway, Suite 1300
Dallas, Texas  75234
Telephone:  (972) 406-6950
Fax:  (972) 406-6951

Drilling Method:

Sampling Method:

Shelby Tube Auger Cuttings

Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:
Drilling Contractor:

Sample Types:

Project:

Job No.:

Location:

Coordinates:

UC

NFCU Banking Facility
11656886
Westworth Village, Texas

Solid Stem Auger
Shelby Tube;
Split Spoon

MATERIAL DESCRIPTION

Sheet  1  of  1

SAND:  Loose; fine-grained; mottled brown/tan; wet; frequent gravels

CLAY:  Silty; vey stiff; medium plasticity; dark brown; dry; some sands

CLAY:  Silty; very stiff; medium plasticity; mottled brown/tan; dry

-  limestone fragments; weathered; hard; tan; dry

Remarks:
7.6% Strain and 112.1 PCF Dry Density at 4-6 ft

-  limestone fragments; weathered; hard; tan; dry

While Drilling:

End of Drilling:

hrs After Drilling:

Bottom of Boring at 18.0 ft

100

100

85

0

-  limestone layer (~ 10 inches); weathered; hard; tan; dry

%
 P

as
si

ng
#2

00
 S

ie
ve

20 3010 80501

S
P

T,
 N

 v
al

ue
or

 R
Q

D
 %

STRENGTH, tsf

STANDARD PENETRATION
TEST DATA

N in blows/ft     

PP    TV
0.1 1 100

5

10

15

LO
G

 O
F 

B
O

R
IN

G
  G

E
O

TE
C

H
N

IC
A

L 
LO

G
S

.G
P

J 
 U

R
S

 D
A

LL
A

S
.G

D
T 

 6
/1

3/
08

S
am

pl
es

LOG OF BORING  SB-1A

18.0
6/4/08
6/4/08
SRC
Stratacore, Inc

The stratification lines represent approximate boundaries.  The transition may be gradual.
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Remarks:
11.7% Strain and 102.4 PCF Dry Density at 13-15 ft
31 Plasticity Index at 13-15 ft

3010 LBJ Freeway, Suite 1300
Dallas, Texas  75234
Telephone:  (972) 406-6950
Fax:  (972) 406-6951

Drilling Method:

Sampling Method:

Shelby Tube
Split Spoon

Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:
Drilling Contractor:

UC

Project:

Job No.:

Location:

Coordinates:

WATER LEVELS
While Drilling:

End of Drilling:

hrs After Drilling:

NFCU Banking Facility
11656886
Westworth Village, Texas

Solid Stem Auger
Shelby Tube;
Split Spoon

Auger Cuttings

-  grading to reddish brown clay; limestone fragments

CLAY:  Silty; very stiff; medium plasticity; dark brown; dry

-  grading to brown silty clay

-  limestone fragments

-  limestone layer (~6 inches); weathered; hard; tan

13

SAND:  Clayey; loose; fine-grained; tan; moist

-  grading to coarse-grained sand; wet

Bottom of Boring at 20.0 ft
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Sample Types:

CLAY:  Very stiff; tan; dry; frequent gravels
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Sample Types: Remarks:
5.0% Strain and 115.6 PCF Dry Density at 6-8 ft
6.7% Strain and 117.0 PCF Dry Density at 8-10 ft   32
Plasticity Index at 8-10 ft

3010 LBJ Freeway, Suite 1300
Dallas, Texas  75234
Telephone:  (972) 406-6950
Fax:  (972) 406-6951

Drilling Method:

Sampling Method:

Shelby Tube

Completion Depth:
Date Boring Started:
Date Boring Completed:
Logged By:
Drilling Contractor:

Project:

Job No.:

Location:

Coordinates:

WATER LEVELS

UC

While Drilling:

End of Drilling:

hrs After Drilling:

NFCU Banking Facility
11656886
Westworth Village, Texas

Solid Stem Auger
Shelby Tube;
Split Spoon

MATERIAL DESCRIPTION

-  wet

CLAY:  Silty; very stiff; medium plasticity; dark brown; dry; frequent calcareous nodules

-  grading to brown silty clay
-  limestone fragments

CLAY:  Sandy; hard; medium plasticity; tan; dry; some gravels

-  grading to mottled tan/reddish brown

SAND:  Medium dense; coarse-grained; brownish tan; moist

Bottom of Boring at 18.0 ft
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The stratification lines represent approximate boundaries.  The transition may be gradual.
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APPENDIX C 

LABORATORY TESTING RESULTS



ANALYTICAL RESULTS
JANUARY 2007

























































ANALYTICAL RESULTS
JUNE 2008 
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Div. Description

1 General�Conditions�(Breakdown�to�be�provided�Separately)

Payment,�Performance�&�Material�Bond�Premium

General�Liability,�Commercial�Auto�&�Works�Comp�Insurance

Builder's�Risk�Insurance�Premium

Commercial�Crime�Insurance�Premium

Allowance�for�Building�Permit

Errors�&�Omission�Liability�Insurance�Premium

Overhead�&�Profit

Subtotal $

2 Site�Construction

Basic�Site�Materials�and�Methods

Site�Remediation

Site�Preparation

Earthworth

Tunneling,�Boring,�and�Jacking

Foundation�and�Load�bearing�Elements

Site�Utilities

Drainage�and�Containment

Bases,�Ballast,�and�Appurtenances

Site�Improvements�and�Amenities

Landscaping�&�Planting

Irrigation

Asphalt

Subtotal $

3 Concrete

Basic�Concrete�Materials�and�Methods

Concrete�Forms�and�Accessories

Concrete�Reinforcement

Cast�in�Place�Concrete

Precast�Concrete

Cementitious�Decks�and�Underlayment

Grouts

Curb�&�Gutter

Sidewalk

Pervious�Concrete

Concrete�Restoration�and�Cleaning

Subtotal $

4 Masonry

Basic�Masonry�Materials�and�Methods

Masonry�Units

Stone

Corrosion�Resistant�Masonry

Simulated�Masonry

Masonry�Assemblies

Masonry�Restoration�and�Cleaning

Subtotal $



5 Metals

Basic�Metal�Materials�and�Methods

Structural�Metal�Framing

Metal�Joists

Metal�Deck

Cold�Formed�Metal�Framing

Metal�Fabrications

Hydraulic�Fabrications

Ornamental�Metal

Expansion�Control

Metal�Restoration�and�Cleaning

Subtotal $

6 Wood�and�Plastic

Basic�Wood�and�Plastic�Materials�and�Methods

Rough�Carpentry

Finish�Carpentry

Wood�Trusses

Architectural�Woodwork

Structural�Plastics

Plastics�Fabrications

Wood�and�Plastics�Restoration�and�Cleaning

Subtotal $

7 Thermal�&�Moisture�Protection

Basic�Thermal�and�Moisture�Protection�Materials

Dampproffing�and�Waterproofing

Thermal�Protection

Shingles,�Roof�Tiles,�and�Roof�Coverings

Roofing�and�Siding�Panels

Membrane�Roofing

Flashing�and�Sheet�Metal

Roof�Specialties�and�Accessories

Fire�and�Smoke�Protection

Joint�Sealers

Subtotal $

8 Doors�&�Windows

Basic�Door�and�Window�Materials�and�Methods

Metal�Doors�and�Frames

Specialty�Doors

Entrances�and�Storefronts

Windows

Hardware

Glazing

Glazed�Curtain�Wall

Subtotal $



9 Finishes

Basic�Finish�Materials�and�Methods

Metal�Support�Assemblies

Plaster�and�Gypsum�Board

Tile

Terrazzo

Ceilings

Flooring

Wall�Finishes

Acoustical�Treatment

Paints�and�Coatings

Subtotal $

10 Specialties

Visual�Display�Boards

Compartments�and�Cubicles

Louvers�and�Vents

Grilles�and�Screens

Service�Walls

Wall�and�Corner�Guards

Access�Flooring

Pest�Control

Fireplaces�and�Stoves

Manufactured�Exterior�Specialties

Flagpoles

Identification�Devices

Pedestrian�Control�Devices

Lockers

Fire�Protection�Specialties

Protective�Covers

Postal�Specialties

Partitions

Storage�Shelving

Exterior�Protection

Telephone�Specialties

Toilet,�Bath,�and�Laundry�Accessories

Scales

Wardrobe�and�Closet�Specialties

Strategic�Supply,�Global�Solution�for�Healthier�Environments:

Subtotal $

11 Equipment

Maintenance�Equipment

Security�and�Vault�Equipment

Teller�and�Service�Equipment

Audio�Visual�Equipment

Detention�Equipment

Hydraulic�Gates�and�Valves

Residential�Appliances

Subtotal $



12 Furnishings

Manufactured�Casework

Furnishings�and�Accessories

Entrance�Floor�Mats�and�Frames

Subtotal $

21 Special

Sound,�Vibration,�and�Seismic�Control

Lightning�Protection

Pre�Engineered�Structures

Storage�Tanks

Building�Automation�and�Control

Detection�and�Alarm

Fire�Supression

Subtotal $

22 Plumbing

Basic�Plumbing�Materials�and�Methods

Plumbing�Fixtures�and�Equipment

Subtotal $

23 Mechanical

Basic�Mechanical�Materials�and�Methods

Building�Services�Piping

Process�Piping

Fire�Protection�Piping

Plumbing�Fixtures�and�Equipment

Heat�Generation�Equipment

Refrigeration�Equipment

Heating,�Ventilating�and�Air�Conditioning�Equipment

Air�Distribution

HVAC�Instrumentation�and�Controls

Subtotal $

26 Electrical

Basic�Electrical�Materials�and�Methods

Wiring�Methods

Electrical�Power

Transmission�and�Distribution

Low�Voltage�Distribution

Lighting���Interior

Lighting���Exterior

Communications

Sound�and�Video

Electronic�Safety�and�Security

Subtotal $

28 Electronic�Safety�and�Security

Addressable�Fire�Alarm�System



Subtotal $

TOTAL�LUMP�SUM�PRICE $
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NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

FIELD ENGINEERING  011100-1

SECTION 011100  - FIELD ENGINEERING 

PART 1 - GENERAL

1.1 SCOPE OF WORK 

 A. Work described in this section includes Contractor's responsibilities for verifying existing grades indicated 
on the drawings, establishing and maintaining bench marks and reference lines, laying out buildings and 
appurtenances and coordinating locations of various trades’ work within the project site. 

1.2 QUALITY CRITERIA 

 A. Contractor shall perform the following: 

  1. Verify existing grades prior to beginning site preparation.  If existing grades are at variance with 
drawings, notify the Owner’s Representative and receive instruction prior to proceeding. 

  2. Verify limits of site preparation and earthwork operations.  Locate adjacent buildings, 
appurtenances and trees to remain. 

  3. Establish benchmarks outside building lines.  Establish two benchmarks, located on the project 
site, as widely separated as possible. 

  4. Verify location and elevation of buildings. 
  5. Verify utility locations, including new construction and existing active and inactive encountered 

during construction activity.  Coordinate all utility work with the appropriate utility authority. 
  6. Verify outside building lines to ensure correct position of buildings and appurtenances on the 

project site. 
  7. Coordinate work of all trades. 

 B. During the course of the Work, prepare a log containing all data observed as a result of field engineering.  
Maintain a log for reference by the Owner’s Representative and Engineer. 

 C. Notify Engineer, in writing, of on-site conditions that are at variance with the Contract Documents. 
Compare variations in locations, level, plumbness and deflection with allowable tolerance given in the 
Contract Documents. 

End of Section 011100 
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SECTION 013201  - MATERIAL AND EQUIPMENT

PART 1 - GENERAL 

1.1 DELIVERY, STORAGE AND HANDLING 

 A. Requirements of this section are general in nature.  Refer to individual specification sections for additional 
specific requirements. 

 B. Deliver manufactured products to project site in manufacturer's original packaging with labels and seals 
intact.  Labels shall indicate manufacturer and product name, description, mixing and application 
instructions.  Where applicable, labels shall indicate fire resistive classifications. 

 C. Inspect materials upon delivery to ensure proper material, color, type and quantity. 

 D. Store materials and equipment under cover, off ground at least 6 inches and protected from excessive heat 
and freezing, except for materials not subject to damage or deterioration by contact with environmental 
conditions.  Observe manufacturer's recommendations for positioning, separation and ventilation, as 
applicable.

 E. Prevent corrosion, soiling or breakage of materials or contact with deleterious materials. 

 F. Deliver finish materials only after spaces are enclosed and adequate indoor storage facilities are available.  
Deliver items such as millwork only after spaces approximate completed conditions. 

 G. Handle materials and equipment to prevent damage, deterioration, or contamination.  Install no materials 
that are physically damaged or stained prior to time for installation. 

 H. Store and handle paints and products subject to spillage in areas where spills will not deface finished 
surfaces or other work. 

 I. Flammable or hazardous materials: 

  1. Store minimum quantities in protected areas. 
  2. Provide appropriate type fire extinguisher near storage areas. 
  3. Observe manufacturer's precautions and applicable ordinances and regulations. 

 J. Comply with manufacturer's instructions and recommendations for product storage and handling. 

 K. Comply with manufacturer's product data in all aspects of basic material usage, handling, installation and 
substrate preparation, except where more stringent requirements are specified. 

1.2 MATERIALS CONTAINING HAZARDOUS SUBSTANCES 

 A. The intent of the Contract Documents is to exclude all materials which contain known hazardous 
substances, including materials containing asbestos, polychlorinated biphenyl (PCB), or any other known 
substances determined to be a health hazard by the United States Environmental Protection Agency (EPA) 
and other recognized agencies.  In studying the Contract Documents and at any time during execution of 
the Work, the Contractor shall at once report to the Owner’s Representative any materials containing 
hazardous substances that he may discover.  Do not proceed with installation of materials containing 
known hazardous substances. 

 B. Where products are specified by reference standard or in descriptive manner without manufacturer's name, 
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model number or trade name, Contractor shall select materials meeting specified requirements which do not 
contain hazardous substances in any form. 

 C. In making requests for substitutions, Contractor shall be responsible for determining that materials 
requested for substitution are free of hazardous substances in any form. 

End of Section 013201 
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NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012 
URS Corporation  PROJECT #1525-2306 

SITE WORK SUBMITTALS  013400-1 

SECTION 013400 – SITE WORK SUBMITTALS 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. Definitions: 

1. Samples:  Physical examples prepared to illustrate materials, equipment or workmanship and 
to establish standards by which work will be judged as complying with contract requirements. 

2. Shop drawings:  Drawings, diagrams, illustrations, schedules and performance charts, pre-
pared to illustrate a portion of work in detail. 

3. Product data:  Dated, printed literature of a product manufacturer which describes product 
and installation procedures. 

4. Submittals:  General term including samples, shop drawings and product data, as applicable. 

B. General provisions: 

Reference the individual specification sections for a list of required submittals. 

1. Provisions in this section are mandatory procedures for preparing and submitting samples, 
shop drawings and product data. 

2. Submissions shall be in orderly sequence and timed to cause no delay in the Work. 
3. Job delays occasioned by requirement of submission of samples, shop drawings and product 

data not in accord with Contractor Documents are Contractor's responsibility, and will not be 
considered valid justification for extension of Contract Time. 

4. Commence no portion of work requiring submittals until submittal has been acted upon by 
the Owner’s Representative. 

1.2 PRODUCT DATA PREPARATION 

 A. Include product manufacturer's dated, printed material with product description and installation 
instructions indicated.  Data not related to project shall be deleted. 

 B. Form:  Number of copies submitted shall be the number required by Contractor plus one which will be 
retained by the Engineer and one copy which shall be included in the Owner’s Representative's file. 

1.3 CONTRACTOR'S REVIEW  

 A. Review all submittals before forwarding to the Engineer and stamp to indicate conformance with re-
quirements hereinafter specified. 

 B. Determine and verify field measurements, construction, materials, catalog numbers and similar data.  
Coordinate each submittal with requirements of work and Contract Documents. 

 C. Where work is indicated "By Others", Contractor shall indicate subcontractor responsibile for 
providing and coordinating such work. 

 D. Contractor agrees that submittals processed by the Engineer are not Change Orders, that the purpose of 
submittals by the Contractor is to demonstrate that the Contractor understands the design concept, that 
he demonstrates his understanding by indicating materials he intends to furnish and install and by 
detailing fabrication and installation methods he intends to use. 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012 
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 E. Contractor represents by submitting samples, shop drawings and product data that he has complied 
with provisions specified above.  Submissions made without Contractor's approval indicated thereon 
will be returned without being reviewed for compliance with this requirement. 

 F. Date each submittal and indicate the name of Project, Engineer, Contractor and Subcontractor, as 
applicable, description or name of equipment, material or product, and location at which material or 
product is to be used. 

 G. Accompany submittal with transmittal letter containing Project name, Contractor's name, number of 
submittals titles and other pertinent data.  Transmittal shall outline deviations, if any, in submittals 
from requirements of Contract Documents. 

1.4 ENGINEER'S REVIEW 

 A. Engineer will review submittals with reasonable promptness. 

 B. Engineer's review is only to determine conformance with design concept of project and with 
information in Contract Documents.  Engineer's determination regarding an individual item shall not 
extend to the entire assembly in which the item functions. 

 C. Engineer's review of submittals shall not relieve Contractor of responsibility for any deviation from 
requirements of Contract Documents unless Contractor has informed the Engineer in writing of such 
deviation at time of submission and the Engineer has given written acknowledgment of the specific 
deviation.  Engineer's review shall in no way relieve Contractor from responsibility for errors or 
omissions in submittals. 

 D. Engineer will return submittals to Contractor marked with appropriate comment. 

1.5 RESUBMISSION 

 A. Make corrections and changes indicated for unacceptable submissions and resubmit in same manner as 
specified above. 

 B. In resubmission transmittal direct specific attention to revisions other than corrections requested by 
Engineer on previous submissions, if any. 

1.6 DISTRIBUTION 

 A. Contractor is responsible for obtaining and distributing copies of submittals to his Subcontractors and 
material suppliers after as well as before final approval.  Prints of reviewed shop drawings shall be 
made from transparencies which carry the Engineer's appropriate stamp. 

 B. Contractor shall maintain a file of processed submittals for the duration of the project, including a 
complete set in the project field office. 

End of Section 013400 
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SECTION 015723 - STORM WATER POLLUTION PREVENTION MEASURES 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

 A. The contractor shall provide all labor, equipment and materials necessary to construct and maintain all 
storm water pollution prevention measures as specified on the Drawings and by all applicable local and 
state requirements.  The contractor shall supplement these with additional measures as required by on site 
conditions during all phases of construction. 

 B. The contractor shall provide all storm water pollution prevention measures indicated on the Drawings and 
shall reinstall and/or relocate measures as necessary to continue construction without allowing storm water 
pollution accumulation downstream. 

C. Storm Water Pollution Prevention Measures used shall be those specified on the plans and 
supplemented by those recommended by guidelines prepared and issued by governing jurisdictions. 

D. The contractor shall provide all labor, equipment and materials necessary to comply with the 
requirements of the local adaptations of the National Pollutant Discharge Elimination System 
(NPDES) General Permit for Storm Water Discharges Associated with Construction Activity and the 
site specific Best Management Practices Plan provided by the Engineer including, but not limited to, 
site inspections and storm water sampling and testing.  The contractor shall also provide a copy of all 
test and inspection reports to the Engineer and the Owner’s Representative within 2 days of the event 
in question. 

1.2 REFERENCE DOCUMENTS 

A. Texas Department of Transportation Standard Specifications for Construction and Maintenance of 
Highways, Streets, and Bridges, 2004 

B. All applicable local and state Manuals, Guidelines, and Specifications pertaining to the Installation, 
Implementation, and Maintenance of Storm Water Pollution Prevention Measures. 

C. Local and State Standards and Specifications, including but not limited to, the Texas Department of 
Environmental Protection for NPDES permitting and City of Westworth Village, Texas for stormwater 
management applications and erosion and sediment control practices. 

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 013400 Site Work Submittals. 

A. Submit the brand name(s) and the name(s) of all material suppliers along with a sample of the 
material(s) to be used, for each Best Management Practice indicated herein and on the civil drawings.

B. Provide materials from the same source throughout the Work.  A change of source requires the 
Owner’s Representatives’ approval. 

1.4 EROSION AND SEDIMENT CONTROLS 

A. Stabilization Practices 

1. The stabilization practices to be implemented shall include, but not be limited to the 
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temporary and permanent measures as shown on the Drawings.  
2. The Contractor shall record the dates when major grading activities occur (e.g. clearing, grubbing, 

excavation, embankment, and grading) in his daily log. 
3. Portions of the site where construction activities have temporarily or permanently ceased for 

fourteen days shall be stabilized with a temporary measure as shown on the Drawings. 
4. Portions of the site where construction activities have temporarily or permanently ceased for 

twenty-one days shall be stabilized with a permanent measure as shown on the Drawings. 
5. Where the initiation of vegetative measures by the fourteenth day after construction activity 

temporarily or permanently ceases is precluded by unsuitable conditions caused by the 
weather, vegetative practices shall be initiated as soon as practicable after conditions become 
suitable. 

B. Structural Practices 

Structural practices shall be implemented to divert flows from exposed soils, temporarily store flows, 
or otherwise limit runoff and the discharge of pollutants from exposed areas of the site.  Structural 
practices shall be implemented in a timely manner during the construction process to minimize erosion 
and sediment runoff.  Structural practices shall include, but shall not be limited to the temporary and 
permanent measures shown on the Drawings.  All structural practices are to be installed where shown 
on the Drawings or as instructed by the Inspector or the Engineer.  The details of installation and 
construction are as shown on the Drawings and shall be in accordance with all applicable local and 
State standards. 

1.5 PROJECT CONDITIONS 

A. Environmental Requirements:  Protect adjacent properties and water resources from pollution and 
erosion and sediment damage throughout Work. 

PART 2 - PRODUCTS

2.1 COMPONENTS FOR BEST MANAGEMENT PRACTICES 

A. All Best Management Practices used for the project shall comply with the requirements indicated on 
the Drawings

B. All Best Management Practices used for the project shall comply with the requirements of all State and 
local applicable codes.  Where a conflict between the State or local requirements and the Drawings 
exists, the more conservative option shall govern. 

PART 3 - EXECUTION

3.1 INSTALLATION OF BEST MANAGEMENT PRACTICES 

A. All Best Management Practices used for the project shall be installed according to the requirements 
indicated on the Drawings 

B. All Best Management Practices used for the project shall be installed according to the requirements of 
all State and local applicable codes.  Where a conflict between the State or local requirements and the 
Drawings exists, the more conservative option shall govern. 

3.2 MAINTENANCE OF BEST MANAGEMENT PRACTICES 

A. All Best Management Practices used for the project shall be maintained as directed by the 
requirements indicated on the Drawings 
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B. All Best Management Practices used for the project shall be maintained as directed by the 
requirements of all State and local applicable codes.  Where a conflict between the State or local 
requirements and the Drawings exists, the more conservative option shall govern. 

3.3 INSPECTIONS 

A. The contractor shall inspect all Best management Practices as noted on the Drawings or as required by 
State and local codes.  Where a conflict between the State or local requirements and the Drawings 
exists, the more conservative option shall govern. The mandated inspections shall be treated as a 
minimum standard. 

 B. All inspections shall adhere to the protocols specified on the Drawings or by the State and local codes.  
Where a conflict between the State or local requirements and the Drawings exists, the more 
conservative option shall govern. 

 C. For each inspection conducted, the Contractor shall prepare a report providing all information as required 
on the Drawings or by State and local codes.  Where a conflict between the State or local requirements 
and the Drawings exists, the more conservative option shall govern. 

End of Section 015723
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SECTION 01600  PRODUCT REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. General product requirements. 

B. Transportation, handling, storage and protection. 

C. Product option requirements. 

D. Substitution limitations and procedures. 

E. Procedures for Owner-supplied products. 

F. Spare parts and maintenance materials. 

1.02 RELATED SECTIONS 

A. Section 01400 - Quality Requirements:  Product quality monitoring. 

1.03 SUBMITTALS 

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to identify 
applicable products, models, options, and other data.  Supplement manufacturers' standard data to provide 
information specific to this Project. 

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for functional 
equipment and appliances. 

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral parts 
and attachment devices. Coordinate sample submittals for interfacing work. 
1. For selection from standard finishes, submit samples of the full range of the manufacturer's standard 

colors, textures, and patterns. 

PART 2  PRODUCTS 

2.01 NEW PRODUCTS 

A. Provide new products unless specifically required or permitted by the Contract Documents. 

B. Do not use products having any of the following characteristics: 

C. Where all other criteria are met, Contractor shall give preference to products that: 
1. Are extracted, harvested, and/or manufactured closer to the location of the project. 
2. Have longer documented life span under normal use. 
3. Result in less construction waste. 

2.02 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting those 
standards or description. 

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the manufacturers 
named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  Submit a 
request for substitution for any manufacturer not named. 
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2.03 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Provide spare parts, maintenance, and extra products of types and in quantities specified in individual 
specification sections. 

B. Deliver to Project site; obtain receipt prior to final payment. 

PART 3  EXECUTION 

3.01 SUBSTITUTION PROCEDURES 

A. General: Whenever a material, article, or piece of equipment is identified on the drawings or in the 
specifications by reference to manufacturer's or vendor's names, trade names or catalog numbers it is 
intended to establish a standard of quality for products. Other materials, articles, or equipment of other 
manufacturers which will adequately perform the duties imposed by the general design will be considered 
equally acceptable provided the material, article or equipment so proposed, is, in the opinion of the 
Owner, of equal substance and function. The Contractor is required to provide all documentation and 
research required for qualifying substitute materials as being equal or superior to the products specified. 
All equals shall be submitted to the Architect five (5) working days prior to the bid deadline and no equal 
shall be purchased or installed by the Contractor without the Architect's written approval. 

B. Instructions to Bidders specify time restrictions for submitting requests for substitutions during the 
bidding period.  Comply with requirements specified in this section. 

C. Architect will consider requests for substitutions only during the Bidding Phase. Substitutions will not be 
considered after the Bidding Phase. 

D. Substitutions may be considered when a product becomes unavailable through no fault of the Contractor. 

E. Document each request with complete data substantiating compliance of proposed substitution with 
Contract Documents. 

F. A request for substitution constitutes a representation that the submitter: 
1. Has investigated proposed product and determined that it meets or exceeds the quality level of the 

specified product. 
2. Will provide the same warranty for the substitution as for the specified product. 
3. Will coordinate installation and make changes to other Work which may be required for the Work to 

be complete with no additional cost to Owner. 
4. Waives claims for additional costs or time extension which may subsequently become apparent. 

G. Substitutions will not be considered when they are indicated or implied on shop drawing or product data 
submittals, without separate written request, or when acceptance will require revision to the Contract 
Documents. 

H. Substitution Submittal Procedure: 
1. Use Architect provided Substitution Request Form. 
2. Submit three copies of request for substitution for consideration.  Limit each request to one 

proposed substitution. 
3. Submit shop drawings, product data, and certified test results attesting to the proposed product 

equivalence.  Burden of proof  is on proposer. 
4. The Architect will notify Contractor in writing of decision to accept or reject request. 
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3.02 OWNER-SUPPLIED PRODUCTS 

A. Owner's Responsibilities: 
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to Contractor. 
2. Arrange and pay for product delivery to site. 
3. On delivery, inspect products jointly with Contractor. 
4. Submit claims for transportation damage and replace damaged, defective, or deficient items. 
5. Arrange for manufacturers' warranties, inspections, and service. 

B. Contractor's Responsibilities: 
1. Review Owner reviewed shop drawings, product data, and samples. 
2. Receive and unload products at site; inspect for completeness or damage jointly with Owner. 
3. Handle, store, install and finish products. 
4. Repair or replace items damaged after receipt. 

3.03 TRANSPORTATION AND HANDLING 

A. Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage 
time and potential damage to stored materials. 

B. Transport and handle products in accordance with manufacturer's instructions. 

C. Transport materials in covered trucks to prevent contamination of product and littering of surrounding 
areas.

D. Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and 
products are undamaged. 

E. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or 
damage. 

F. Arrange for the return of packing materials, such as wood pallets, where economically feasible. 

3.04 STORAGE AND PROTECTION 

A. Designate receiving/storage areas for incoming products so that they are delivered according to 
installation schedule and placed convenient to work area in order to minimize waste due to excessive 
materials handling and misapplication. 

B. Store and protect products in accordance with manufacturers' instructions. 

C. Store with seals and labels intact and legible. 

D. Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to 
product. 

E. For exterior storage of fabricated products, place on sloped supports above ground. 

F. Provide bonded off-site storage and protection when site does not permit on-site storage or protection. 

G. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent 
condensation and degradation of products. 

H. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with foreign 
matter.

I. Prevent contact with material that may cause corrosion, discoloration, or staining. 
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J. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or 
damage. 

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are 
undamaged and are maintained in acceptable condition. 

END OF SECTION 016000 



�������	
���� � �����

�V�������� ��X��������

����������X�������V��������

��������������� �

�!� �� ���������"�����

�! ��
0	��/�
�)������
�-�%4	/	%�/�%.�'+���%�'�
,'6�	�,1)	��������
�
�)��1--�2��'
�3�
�%�)	'	%�/�
�)�%'+����	4	/	%������-�,	.	,
'	%����,'	%�/6�
--3�'%�'+	/���,'	%�!�

�!� ��""��#�

�! ��,'	%��	�,1)�/������
�
)2	�	/'�
'	4��
�)�-�%,�)1�
���B1	��2��'/��%4���	����9�,1'	%��%.�'+��
$%�&�	�,1)	��6�(1'��%'�	2	'�)�'%6�'+��.%%0	��*�

�! �%�/'�1,'	%��
3%1'!�
�! �	�)����	����	���
�)�/1�4�3	��!�
�! ��/'

'	%��%.�'+��$%�&!�
�! �%%�)	�
'	%��%.��0����	�/'
�)�-�%)1,'/!�
=! ��%���//�,�
�	��!�
>! �'
�'	���
�)�
)?1/'	��!�
X! ��%'�,'	%��%.�	�/'
�)�,%�/'�1,'	%�!�
�! �%���,'	%��%.�'+��$%�&!�

�! ��
'�)���B1	��2��'/*�

�! �	4	/	%�������,'	%��d�122
�3d�.%��	2	'/�%��1/��%.���%?�,'�/	'�!�
�! �	4	/	%�������,'	%��d�1(2	''
���%,�)1��/d�.%��/1(2	''	���/1�4�3/!�
�! �	4	/	%�������,'	%��d�%/�%1'���%,�)1��/d�.%��/1(2	''	���.	�
�-�%-��'3�/1�4�3�0	'+�

��%?�,'���,%�)��%,12��'/6���,%�)	���%.��0����
,,�-'�)�)�4	
'	%�/�.�%2�	�)	,
'�)�	��/�

�)��4�/6�
�)�.	�
�,�
�	��!�

�!� �����"������ ����"���� ��

�! C1
	.	,
'	%���
'
*���%��
�)�/1�4�3%�!�

�! ���'	.	,
'�/*���1(2	'�,��'	.	,
'��/	���)�(3�
�)�/1�4�3%��,��'	.3	���'+
'�%,
'	%��
�)���4
'	%��%.�
	2-�%4�2��'/�,%2-3�0	'+���B1	��2��'/!�

�!  
�).	���,�	-'/*���1(2	'�,%-3�%.���,�	-'/�	//1�)�(3�
�
�).	�.
,		'36�	,��/�)�'%�
,,�-'�
+
A
�)%1/�2
'��	
/6�.%��+
A
�)%1/�0
/'��)	/-%/
�	.�
--	,
(�!�

�! ���'	.	�)��1�4�3/*���1(2	'���,%-	�/�/	���)�(3�
�)�/1�4�3%�!�

�! �	�
���%-��'3��1�4�3*���1(2	'����,%-	�/�/+%0	���'+��$%�&�-��.%�2�)�
�)���,%�)�/1�4�3�)
'
!�



�������	
���� � �����

�V�������� ��X��������

�!� C�� ��#�����������

�!  
�)��1�4�3%��C1
	.	,
'	%�/*����-�%.�//	%�
�
�)�/1�4�3%��0+%�	/���
3�B1
	.	�)�'%�-�
,'	,��
	��?1�	/)	,'	%��0+������%?�,'�	/�%,
'�)�
�)�0+%�	/��9-��	��,�)�	��-�%4	)	���
�)�/1�4�3	���
/��4	,�/�%.�'+��&	�)�	�)	,
'�)!�

�! "
�1.
,'1���7/���/'

'	%����/'�1,'	%�/*���('
	��
�)�2
	�'
	��%��/	'��2
�1.
,'1���7/�0�	''���
��,%22��)
'	%�/�
�)�	�/'�1,'	%�/�.%��	�/'

'	%��%.�-�%)1,'/�
�)��B1	-2��'!�

������������������:�%'��/�);�

����������V��������

�!� �V�"��������

�! �9	/'	����%�)	'	%�/*���+���9	/'��,��
�)�%,
'	%��%.�1�)����%1�)�
�)�%'+���1'		'	�/�
�)�
,%�/'�1,'	%��	�)	,
'�)�
/��9	/'	���
����%'��1
�
�'��)!����.%���(��	��	���/	'�0%�&6�	�4�/'	�
'��

�)�4��	.3�'+���9	/'��,��
�)�%,
'	%��%.�1�)����%1�)�1'		'	�/�
�)�%'+���,%�/'�1,'	%��
..�,'	���
'+��$%�&!�

�! ��.%���,%�/'�1,'	%�6�4��	.3�'+��%,
'	%��
�)�	�4��'���4
'	%��
'�-%	�'/�%.�,%���,'	%��%.�
/
�	'
�3�/�0��6�/'%�2�/�0��6�
�)�0
'���/��4	,��-	-	��`�1�)����%1�)���,'�	,
�/��4	,�/6�

�)�%'+���1'		'	�/!�

�! �1��	/+�%,
'	%��)
'
�.%��0%�&���
'�)�'%���%?�,'�'+
'�21/'�(��-��.%�2�)�(3�-1(	,�
1'		'	�/�/��4	�����%?�,'�/	'�!�

�! �9
2	�
'	%��
�)��,,�-'
�,��%.��%�)	'	%�/*����.%���-�%,��)	���0	'+��
,+�,%2-%���'�%.�'+��
$%�&6��9
2	���/1(/'�
'�/6�
��
/6�
�)�,%�)	'	%�/6�0	'+���/'
���%���--	,
'%��-��/��'�0+����
	�)	,
'�)6�.%��,%2-	
�,��0	'+���B1	��2��'/�.%��	�/'

'	%��'%��
�,�/�
�)�%'+���,%�)	'	%�/�

..�,'	���-��.%�2
�,�!����,%�)�%(/��4
'	%�/!�

�! �9
2	����%1�+	���	��.%��2�,+
�	,
�
�)���,'�	,
�/3/'�2/�'%�4��	.3�
,'1
�%,
'	%�/�%.�
,%���,'	%�/�(�.%����B1	-2��'�
�)�.	9'1���	�/'

'	%�!�

�! �9
2	���0
/6�.%%�/6�
�)��%%./�.%��/1	'
(��,%�)	'	%�/�0+����-�%)1,'/�
�)�/3/'�2/�
���
'%�(��	�/'
�)!�

�! 5��	.3�,%2-
'	(		'3�0	'+�
�)�/1	'
(		'3�%.�/1(/'�
'�/6�	�,1)	���,%2-
'	(		'3�0	'+�
�9	/'	���.	�	/+�/�%��-�	2��/!�

�! $�	''�����-%�'*��$+����
�0�	''�����-%�'�	/'	���,%�)	'	%�/�)�'�	2��'
�'%�-��.%�2
�,��%.�'+��
$%�&�	/���B1	��)�(3�%'+�����,'	%�/6�	�,1)��'+��.%%0	��*�

�! ��/,�	-'	%��%.�'+��$%�&!�
�!  	/'�%.�)�'�	2��'
�,%�)	'	%�/6�	�,1)	���/1(/'�
'�/!�
�!  	/'�%.�1�
,,�-'
(��	�/'

'	%��'%��
�,�/!�
�! ��,%22��)�)�,%���,'	%�/!�

�! ��%,��)�0	'+�	�/'

'	%��%�3�
.'���1�/
'	/.
,'%�3�,%�)	'	%�/�+
4��(����,%���,'�)!����%,��)	���
0	'+�'+��$%�&�	�)	,
'�/�
,,�-'
�,��%.�/1�.
,�/�
�)�,%�)	'	%�/!�



�������	
���� � �����

�V�������� ��X��������

�!� ������������

�! �9	/'	����'		'3���.%�2
'	%�*���1��	/+�	�.%�2
'	%��'%�%,
�1'		'3�'+
'�	/���,�//
�3�'%�
)?1/'6�
2%4�6�%����%,
'���9	/'	���1'		'3�/'�1,'1��/6�1'		'3�-%�/6�	��/6�/��4	,�/6�%��%'+���1'		'3�

--1�'��
�,�/�%,
'�)�	��%��
..�,'�)�(3�,%�/'�1,'	%�!���%%�)	�
'��0	'+�
1'+%�	'	�/�+
4	���
?1�	/)	,'	%�!�

�! �	�)�"�
/1��2��'/*���
&��.	�)�2�
/1��2��'/�
/���B1	��)�'%�.	'�'+��$%�&�-�%-��3!����,+�,&�
2�
/1��2��'/�(�.%���	�/'
	����
,+�-�%)1,'!��$+����-%�'	%�/�%.�'+��$%�&�
���	�)	,
'�)�'%�.	'�'%�
%'+���,%�/'�1,'	%�6�4��	.3�)	2��/	%�/�%.�%'+���,%�/'�1,'	%��(3�.	�)�2�
/1��2��'/�(�.%���
.
(�	,
'	%�!���%%�)	�
'��.
(�	,
'	%��/,+�)1��0	'+�,%�/'�1,'	%��-�%���//�'%�
4%	)�)�
3	���'+��
$%�&!�

�! �-
,����B1	��2��'/*��5��	.3�/-
,����B1	��2��'/�
�)�)	2��/	%�/�%.�	'�2/�/+%0��
)	
��
22
'	,
3�%����
0	��/!�

�! ��4	�0�%.��%�'�
,'��%,12��'/�
�)��	�)��%�)	'	%�/*���22�)	
'�3�%��)	/,%4��3�%.�'+�����)�.%��
,
�	.	,
'	%��%.�'+���%�'�
,'��%,12��'/�,
1/�)�(3�)	..��	���.	�)�,%�)	'	%�/�%1'/	)��'+��,%�'�%�
%.��%�'�
,'%�6�/1(2	'�
���B1�/'�.%��	�.%�2
'	%��'%���,+	'�,'�
,,%�)	���'%���B1	��2��'/�	��
�	4	/	%�������,'	%��d��%?�,'�"
�
��2��'�
�)��%%�)	�
'	%�!d�

�!� ������������� �#����

�! 5��	.	,
'	%�*����.%���-�%,��)	���'%�
3�%1'�'+��$%�&6�4��	.3�
3%1'�	�.%�2
'	%��/+%0��%��
��
0	��/6�	����
'	%��'%�'+��-�%-��'3�/1�4�3�
�)��9	/'	���(��,+2
�&/!���.�)	/,��-
�,	�/�
���
)	/,%4���)6��%'	.3���,+	'�,'�-�%2-'3!�

�! �����
*�����
���
�
�)�/1�4�3%��'%�
3�%1'�'+��$%�&�1/	���
,,�-'�)�/1�4�3	���-�
,'	,�/!�

�! �/'
(	/+�(��,+2
�&/�
�)�,%�'�%�-%	�'/�'%�/�'�	��/�
�)��4�/�
'��
,+�/'%�3�%.�
,%�/'�1,'	%��
�)��/�0+����
/����)�)�'%�%,
'���
,+���2��'�%.���%?�,'!�

�! �/'
(	/+�	2	'/�%��1/��%.���%?�,'�/	'�!�
�! �/'
(	/+�)	2��/	%�/�0	'+	��'%��
�,�/�	�)	,
'�)!���%��%'�/,
����
0	��/�'%�%('
	��

��B1	��)�)	2��/	%�/!�
�! ��.%�2�	�/'
��/�%.�	��/�
�)��4�/�'%�0+	,+�'+�3�21/'�,%2-3!�
=! �+�,&�'+��%,
'	%�6��4��
�)�-12(6�%.��4��3�2
?%����2��'�
/�'+��$%�&�-�%���//�/!�
>! �%'	.3���,+	'�,'�0+���)�4	
'	%�/�.�%2���B1	��)�	��/�
�)��4�/��9,��)�
%0
(��

'%��
�,�/!�
X! �%/��/	'��/1�4�3/�0	'+�
�����%��%.�,%/1����B1
�'%�%���//�'+
��'+��/'
�)
�)��/'
(	/+�)�

(3�
1'+%�	'	�/�+
4	���?1�	/)	,'	%�!�

�! �	'���2-�%4�2��'/*�� %,
'��
�)�
3�%1'�/	'��	2-�%4�2��'/6�	�,1)	���-
4�2��'/6���
)	��6�.	�

�)�'%-/%	�-
,�2��'6�1'		'3�/%-�/6�
�)��	2�
�)�	�4��'���4
'	%�/!�

�! �1	)	��� 	��/�
�)� �4�/*�� %,
'��
�)�
3�%1'�,%�'�%�	��/�
�)��4�/�.%��/'�1,'1��/6�(1	)	���
.%1�)
'	%�/6�,%12����	)/6�
�)�.%%���4�/6�	�,1)	���'+%/����B1	��)�.%��2�,+
�	,
�
�)�
��,'�	,
�0%�&!����
�/.���/1�4�3�2
�&	��/�
�)���4
'	%�/�.%��1/��0	'+�,%�'�%�	��/�
�)��4�/!��
 �4��.%1�)
'	%�/�
�)�-	��/�.�%2�'0%�%��2%���%,
'	%�/!�



�������	
���� � �����

�V�������� ��X��������

�! ��,%�)� %�*��"
	�'
	��
�%��%.�
3%1'�,%�'�%�0%�&!����,%�)�)�4	
'	%�/�.�%2���B1	��)�	��/�
�)�
�4�/!����,1)��(��	��	���
�)���)	���)
'�/�
�)�'	2�/�%.�/1�4�3/6�0�
'+���,%�)	'	%�/6��
2��
�)�
)1'3�%.��
,+�/1�4�3�-
�'3�2�2(��6�
�)�'3-�/�%.�	�/'�12��'/�
�)�'
-�/�1/�)!��"
&��'+��%��

4
	
(��.%����.����,��(3���,+	'�,'!�

�!� ��� ��������������

�! ��.����,���%	�'/*�� %,
'���9	/'	���-��2
���'�(��,+2
�&/6�,%�'�%�-%	�'/6�-�%-��'3�,%����/�
�)�
/	2	
����.����,��-%	�'/�(�.%���(��	��	���'+��$%�&!�����/��4��
�)�-�%'�,'�-��2
���'�
(��,+2
�&/�
�)�,%�'�%�-%	�'/�)1�	���,%�/'�1,'	%��%-��
'	%�/!�

�! �%��%'�,+
����%����%,
'���9	/'	���(��,+2
�&/�%��,%�'�%�-%	�'/�0	'+%1'�-�	%��0�	''���

--�%4
�%.���,+	'�,'!���-%�'�%/'�%��)�/'�%3�)�-��2
���'�(��,+2
�&/�%��,%�'�%�-%	�'/�
-�%2-'3!����-%�'�'+�����)�'%���%,
'��-��2
���'�(��,+2
�&/�%��,%�'�%�-%	�'/�'%�
��,+	'�,'�(�.%���-�%,��)	��!�

�! ��-
,��%/'�%��)�/'�%3�)�-��2
���'�(��,+2
�&/�
�)�,%�'�%�-%	�'/�-�%2-'3!���
/��
��-
,�2��'/�%��'+��%�	�	�
�/1�4�3�,%�'�%�-%	�'/!�

�! ���,+2
�&/*���/'
(	/+�
�)�2
	�'
	��
�2	�	212�%.���-��2
���'�(��,+2
�&/�%����%?�,'�/	'�6�
��.����,�)�'%�)
'
��/'
(	/+�)�(3�/1�4�3�,%�'�%�-%	�'/!���%2-3�0	'+�
1'+%�	'	�/�+
4	���
?1�	/)	,'	%��.%��'3-��
�)�/	A��%.�(��,+2
�&!�

�! ��,%�)�(��,+2
�&�%,
'	%�/6�0	'+�+%�	A%�'
�
�)�4��'	,
�)
'
6�%����%?�,'���,%�)�
�%,12��'/!�

�! $+����'+��
,'1
�%,
'	%��%����4
'	%��%.�
3%1'�-%	�'/�,
��%'�(��2
�&�)6�-�%4	)��
'�2-%�
�3���.����,��-%	�'/�/1..	,	��'�'%�%,
'��'+��$%�&!�

�! ��2%4��'�2-%�
�3���.����,��-%	�'/�0+����%�%��������)�)!����/'%���2
�&�)�
,%�/'�1,'	%��'%�	'/�%�	�	�
�,%�)	'	%�!�

�! ���'	.	�)��1�4�3*�����,%2-�'	%��%.�.%1�)
'	%��0
/6�2
?%��/	'��	2-�%4�2��'/6�
�)�%'+���0%�&�
��B1	�	���.	�)����	����	���/��4	,�/6�-��-
���
�,��'	.	�)�/1�4�3�/+%0	���)	2��/	%�/6�%,
'	%�/6�

���/6�
�)���4
'	%�/�%.�,%�/'�1,'	%��
�)�/	'�0%�&!�

�! �	�
���%-��'3��1�4�3*�����
���
�
�)�/1�4�3%��'%�-��-
���
�.	�
�-�%-��'3�/1�4�3�/+%0	���
/	��	.	,
�'�.�
'1��/�:��
�-�%-��'3;�.%����%?�,'!����,1)��%��'+��/1�4�3�
�,��'	.	,
'	%�6�/	���)�(3�

�)�/1�4�3%�6�'+
'�-�	�,	-
�2�'�/6�(%1�)/6�	��/6�
�)��4�/�%.���%?�,'�
���
,,1�
'�3�-%/	'	%��)�

/�/+%0��%��'+��/1�4�3!�

�! �+%0�(%1�)
�3�	��/6�2%�12��'/6�/'���'/6�/	'��	2-�%4�2��'/�
�)�1'		'	�/6��9	/'	���
	2-�%4�2��'/�
�)�/	��	.	,
�'�4���'
'	%�6�
)?%	�	���-�%-��'	�/6�
,��
��6���
)��,%�'%1�/6�

�)�'+��)	/'
�,��
�)�(�
�	���.�%2�
�/	'��,%�����'%�
���
�-%	�'!�

�! ��,%�)	��*���'��1(/'
�'	
��%2-�'	%�6�+
4��'+��.	�
�-�%-��'3�/1�4�3���,%�)�)�(3�%��
0	'+�
1'+%�	'	�/�+
4	���?1�	/)	,'	%��
/�'+��%..	,	
�d-�%-��'3�/1�4�3!d�

�!= �����  ������

�! �����
*�� %,
'��'+��$%�&�
�)�,%2-%���'/�%.�'+��$%�&�
,,1�
'�36�	��,%���,'�
	��2��'�
�)�
��4
'	%�6�
/�	�)	,
'�)!�



�������	
���� � �����

�V�������� ��X������=�

�! "
&��4��'	,
�0%�&�-12(�
�)�2
&��+%�	A%�'
�0%�&��4�!�
�! $+����/-
,��	/�	2	'�)6�	�/'
�,%2-%���'/�'%�2
9	2	A��/-
,��
4
	
(��.%��2
	�'��
�,��


�)��
/��%.���2%4
�.%����-
,�2��'!�
�! �%�,�
�-	-�/6�)1,'/6�
�)�0	�	���	��.	�	/+�)�
��
/�1��//�%'+��0	/��	�)	,
'�)!�
�! "
	�'
	��2	�	212�+�
)�%%2�,�
�
�,��%.�<>�	�,+�/�:�����22;�	��%,,1-	�)�/-
,�/�
�)�

<��	�,+�/�:�����22;�	��1�%,,1-	�)�/-
,�/!�

�! �%2-3�0	'+�2
�1.
,'1���7/�0�	''���	�/'�1,'	%�/�
�)���,%22��)
'	%�/�.%��	�/'
	���-�%)1,'/�	��

--	,
'	%�/�	�)	,
'�)!�

�! ��/'
�-�%)1,'/�
'�'+��'	2��
�)�1�)���,%�)	'	%�/�'+
'�0	���/1���'+��(�/'�-%//	(����/1'/!��
"
	�'
	��,%�)	'	%�/���B1	��)�.%��-�%)1,'�-��.%�2
�,��1�'	��1(/'
�'	
��%2-�'	%�!�

�! �%�)1,'�,%�/'�1,'	%��%-��
'	%�/�/%��%�-
�'�%.�'+��$%�&�	/�/1(?�,'�)�'%�)
2
�	���%-��
'	%�/�%��
%
)	���	���9,�//�%.�'+
'��9-�,'�)�)1�	����%�2
�,%�)	'	%�/�%.�%,,1-
�,3!�

�! ��B1��,��'+��$%�&�
�)�
%0�
)�B1
'��,�
�
�,�/�'%�
,,%22%)
'��2%4�2��'�%.�,%�/'�1,'	%��
	'�2/�%��/	'��
�)�-
,�2��'�	��-��2
���'�%,
'	%�/!�

�! �%%/�
�)��B1	-2��'*���%��%'�1/��'%%/�%���B1	-2��'�'+
'�-�%)1,��+
�2.1��%	/���4�/!�

�! ��2-
'�/*���('
	��
�)�)	/'�	(1'��'%�'+��-
�'	�/�	�4%4�)�'�2-
'�/�.%��0%�&�/-�,	.	�)�'%�(��
.
,'%�3�-��-
��)�
�)�.	�)�	�/'
�)!���+�,&��+%-���
0	��/�%.�%'+���0%�&�'%�,%�.	�2�'+
'�

)�B1
'��-�%4	/	%�/�
���2
)��.%��%,
'	���
�)�	�/'
	���-�%)1,'/�'%�,%2-3�0	'+�	�)	,
'�)�
��B1	��2��'/!�

U! �''
,+2��'*����%4	)��(%,&	���
�)�
''
,+2��'�-
'�/�
�)�
�,+%�/�
�)�.
/'����/�%.�
)�B1
'��/	A��

�)��12(���'%�/�,1��3�
�,+%���
,+�,%2-%���'�	��-
,�6�
,,1�
'�3�%,
'�)�
�)�
	���)�0	'+�
%'+���-%�'	%�/�%.�'+��$%�&!��$+����/	A��
�)�'3-��%.�
''
,+2��'/�
����%'�	�)	,
'�)6�4��	.3�/	A��

�)�'3-����B1	��)�.%��%
)�,%�)	'	%�/!�

�! "%1�'	���U�	�+'/*��$+����2%1�'	���+�	�+'/�
����%'�	�)	,
'�)6�2%1�'�,%2-%���'/�
'�
+�	�+'/�)	��,'�)�(3���,+	'�,'!�

�! �%0�.%��(1	)	���2%4�2��'6�	�,1)	���'+��2
��9-
�/	%��
�)�,%�'�
,'	%�!�
�! �%%�)	�
'��	�/'

'	%��%.�
�,+%�
��/!���1��	/+�/�''	���)�
0	��/6�'�2-
'�/6�
�)�

)	��,'	%�/�.%��	�/'
	���
�,+%�
��/6�	�,1)	���/��4�/6�,%�,��'��	�/��'/6�
�,+%��(%'/6�
�)�
	'�2/�0	'+�	�'���
�
�,+%�/6�'+
'�
���'%�(���2(�))�)�	��,%�,��'��%��2
/%��3!����	4���
/1,+�	'�2/�'%���%?�,'�/	'��	��'	2��.%��	�/'

'	%�!�

�! @%	�'/*��"
&��?%	�'/�%.�1�	.%�2�0	)'+!��$+����?%	�'�%,
'	%�/�	���9-%/�)�0%�&�
����%'�	�)	,
'�)6�

��
����?%	�'/�.%��'+��(�/'�4	/1
��..�,'!���	'��9-%/�)�,%���,'	%�/�'%��'+���'%�.%�2�+
	�	���?%	�'/!�

@! U
A
�)%1/�"
'��	
/*���/��-�%)1,'/6�,�
���/6�
�)�	�/'

'	%��2
'��	
/�'+
'�
����%'�,%�/	)���)�
+
A
�)%1/!�

�!> �$���������  ������������

�! �	'���,,�//*����%4	)��
,,�//�'%���%?�,'�/	'��.%���0���7/�,%�/'�1,'	%��-��/%���!�



�������	
���� � �����

���������� �����������

�� �����	�
 	��!�������	�
 ��"��# �$" 	���
����%��
 	��#��&� '��(��)�*	 '�*��)�%��&��+���,-�
�*���.#�"��# �$" 	���%��#������

�� ���# �$" 	���/"'��$�!����&��+��*�����&���� �
" ��.#�%��&������"��# �$" 	���#"'��$��
&����*���.#�%�� 	����&� '��(��)���0�1$# �"��# �$" 	���#"'��$��,
#������
�+$ $
-�

����
,�� 	+� 
,������ 	&-��*����	&�"'
���#� ��#"'��$��
�����2$	�����$�� ���	&&����"�#�
	��
" $
�"��# �$" 	���%�����##��

��� 34�54�//��6�0���5�

0� 5����
!����
��3��1�" �#	 ��
���*��)�
��
#��
	-7�	�"$�	���"�++���
��
#�����&��"��
��2$	��+�� #�# �	" -���8	#%�#���&�+
 ��	
#�
*&$-��

�� ��+%-�*	 '���2$	��+�� #�	����30�����&�����+�9
��&�"�+,$# 	,��*
# ��+
 ��	
#�
���
��,�	#��

�� 8���� �'���*
# ��+
 ��	
#�+���� '
��#�9����
-#��$�	������+
�*�
 '������ '�����
-#�	&�
 '�� �+%��
 $���	#��:%�" ��� ���	#��
,�9�����������;��������<��

�� ��� 
	���	=��'
=
���$#�
���$�#
�	 
�-�*
# ��+
 ��	
#�#�%
�
 �-�&��+�� '���*
# ����
>
�)�"�� 
	���#�
%%��%�	
 �-�
����	#%�#���&���
-7�
""���	��� �����$
 	��#��


� �#��"�� 
	���#�	� ������&���'��	���*
# ��+
 ��	
#��&� -%�� ��,��# ������

�� �����	�
 ��%�����##�"�
�	���&���1�	� �$#��
��
#�*'������� �
" ���
���� '���"�� �
" ��#�

���*��)	���"��"$���� -��

�� /	 �!��>
	� 
	��3��1�" �#	 ��&�����&�*
# ��+
 ��	
#�
�����,�	#��

�� (��)�0��
#!����
��
��
#�*'����*��)�	#�	��%�����##� �� '���9���&�"�
�	��##���"�##
�-�&���
%��%����:�"$ 	����&� '��(��)��

�� 4�+�9��	2$	��#%	#�%��+% -��
�� ('�����$# �*�$��	+%
	��%��%����:�"$ 	����&� '��(��)7�,���+�"�
�����9
"$$+� '��

�� 	���*��)�
��
7�
#�
%%��%�	
 ���

8� ��# 
���(��)!��?��%�	�# 
���*��)�"�
������
��	�# 
���#$�&
"�#�
""���	��� ��*�	  ���
	�# �$" 	��#��&�+
�$&
" $�������&
,�	"
 ����&�%���$" �	�# 
��7�$#	�����-�"�
�	���+
 ��	
#�
#%�"	&	"
-���"�++���������&�#%�"	&	"�"�
�	���+
 ��	
#�
����� ���"�++�����7�$#��"�
�	���
+
 ��	
#� '
 �
����� �'
=
���$#� ��'�
 '����%��%�� -�
��� '
 �*	��� ��
+
����:%�#���#$�&
"�#��

�� ���"�
���/%
"�#!��4�+�9����,�	#�&��+�"��"�
���#%
"�#�,�&������"�#	��� '��#%
"���

�� �:%�#���/$�&
"�#�	���	�	#'���0��
#!����
���:%�#���#$�&
"�#�
���%�� �" �
#���"�##
�-� ����#$���
&�����+�&��+��
+
���
����� ��	��
 	���
 � 	+���&�/$,# 
� 	
���+%� 	����

5� (
# ��8	#%�#
!��8���� �,$�-����,$���*
# ��+
 ��	
#����#	 ����8���� �*
#'�*
# ��+
 ��	
#�
��*��#�*��#����	� ��*
 ��*
-#����

@� 8$�	���'
��	���
���	�# 

 	��7�"�
��
���%�� �" �"��# �$" 	���	��%�����##�
���
�1�	�	���
+
 ��	
#�
��
�-�	��%
"����0%%-�%�� �" 	9��"�9��	���*'������2$	���� ����#$���%�� �" 	���&��+�
�
+
�������� ��	��
 	���
 �/$,# 
� 	
���+%� 	����



�������	
���� � �����

�V�������� ��X������X�

�! ��
��
�)�-�%4	)��2
	�'��
�,��%��,%2-�'�)�,%�/'�1,'	%��
/�.��B1��'3�
/���,�//
�3�'+�%1�+�
'+����2
	�)���%.�'+��,%�/'�1,'	%��-��	%)!���)?1/'�
�)�1(�	,
'��%-��
(��,%2-%���'/�'%���/1���
%-��
(		'3�0	'+%1'�)
2
�	����..�,'/!�

@!  	2	'	����9-%/1��/*���1-��4	/��,%�/'�1,'	%��%-��
'	%�/�'%�
//1���'+
'��%�-
�'�%.�'+��
,%�/'�1,'	%�6�,%2-�'�)�%��	��-�%���//6�	/�/1(?�,'�'%�+
�2.16�)
����%1/6�)
2
�	��6�%��%'+��0	/��
)��'��	%1/��9-%/1���)1�	���'+��,%�/'�1,'	%��-��	%)!�

�!� ���������������@�������

�! �'
�'��B1	-2��'�
�)�%-��
'	���,%2-%���'/�'%�,%�.	�2�-�%-���%-��
'	%�!����2%4��
2
.1�,'	%�	���1�	'/6���-
,��0	'+���0�1�	'/6�
�)���'�/'!�

�! �)?1/'��B1	-2��'�.%��-�%-���%-��
'	%�!���)?1/'�%-��
'	���,%2-%���'/�.%��-�%-���%-��
'	%��
0	'+%1'�(	�)	��!�

�! ��/'��
,+�-	�,��%.��B1	-2��'�'%�4��	.3�-�%-���%-��
'	%�!����/'�
�)�
)?1/'�,%�'�%/�
�)�/
.�'	�/!��
��-
,��)
2
��)�
�)�2
.1�,'	%�	���,%�'�%/�
�)��B1	-2��'!�

�! "
�1.
,'1���7/��	�)����4	,�*���%2-3�0	'+�B1
	.	,
'	%����B1	��2��'/�	���	4	/	%�������,'	%��
dC1
	'3���B1	��2��'/!d�

�!< �������������������  ����������������

�! ��%4	)��.	�
�-�%'�,'	%��
�)�2
	�'
	��,%�)	'	%�/�'+
'���/1���	�/'
�)�$%�&�	/�0	'+%1'�)
2
���
%��)�'��	%�
'	%��
'�'	2��%.��1(/'
�'	
��%2-�'	%�!�

�! �%2-3�0	'+�2
�1.
,'1���7/�0�	''���	�/'�1,'	%�/�.%��'�2-��
'1���
�)���
'	4��+12	)	'3!�

�����������������X����



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012 
URS Corporation  PROJECT #1525-2306 

CLEANING UP  017419-1

SECTION 017419  - CLEANING UP 

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS 

 A. Contractor shall keep the project site free from accumulation of waste materials and rubbish at all times 
during the construction period.  At completion of the Work, he shall remove all waste materials and rubbish 
from and about the project, as well as his tools, construction equipment, machinery and surplus materials, 
except those specifically required by the Contract Documents to be left for maintenance by Navy Federal 
Credit Union. 

 B. If Contractor fails to keep project clean or to clean up prior to Date of Substantial Completion, the Owner‘s 
Representative may do so and the cost will be charged to the Contractor. 

1.2 SAFETY REQUIREMENTS 

 A. Store volatile waste in covered metal containers.  Remove from project site daily. 

  1. Allow no volatile wastes to accumulate on project site. 
  2. Provide adequate ventilation during use of volatile substances. 

 B. Do not burn or bury waste materials or rubbish on project site. 

 C. Dispose of no volatile wastes such as mineral spirits, oil or paint thinner in storm or sanitary drains, on 
pavements, in gutters or on project site. 

 D. Dispose of no waste or cleaning materials containing materials harmful to plant growth on project site and 
clean up materials which are accidentally spilled, as quickly as possible. 

1.3 CLEAN-UP DURING CONSTRUCTION 

 A. Execute cleaning procedures to ensure that building, project site and adjacent properties are maintained free 
from debris and rubbish. 

 B. Wet down materials subject to blowing.  Throw no waste materials from heights. 

 C. Provide covered on-site containers for waste collection.  Place all waste materials and rubbish in containers 
in an expeditious manner to prevent accumulation.  Remove waste from project site when containers 
become full. 

 D. Legally dispose of all waste materials, rubbish, volatile materials and cleaning materials off project site. 

 E. Dispose of no materials in waterways. 

 F. Allow no accumulation of debris contributing to survival or spread of rodents, roaches or other pests. 

  1. On a daily basis, remove debris containing food scraps. 
  2. Contractor shall be responsible for securing services of a pest exterminator at no additional cost to 

the Owner. 

End of Section 017419
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NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012 
URS Corporation  PROJECT #1525-2306 

DEMOLITION  024100-1 

SECTION 024100 -  DEMOLITION 

PART 1 - GENERAL

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment, and incidentals necessary for the 
following: 

  1. Demolition and removal of entire buildings, structures, and foundations; 
  2. Demolition and removal of site elements; 

3. Required demolition as indicated on the drawings. 

B. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect persons 
from injury and protect existing and new improvements from damage caused directly or indirectly by 
construction operations.  

1.2 SUBMITTALS 

 Comply with the applicable provisions of Section 01 33 00 Site Work Submittals. 

 A. Proposed Demolition Activities: 

  1. Submit proposed schedule of demolition activities.  Indicate starting and ending dates for 
each

   activity as appropriate.  Indicate starting and ending dates for all interruptions and restoration  
   of utility services. 
   2. Submittal of proposed demolition activities will be reviewed by the Owner only to determine  
   that proposed activities will not interfere with the Owner's operations. 

 B. Photographs:  Before starting work, file photographs with the Owner that document existing 
conditions  

  on the site and adjacent to the site that could be mistaken later for damage caused by demolition  
  operations. 

C. Project Record Documents: 

  1. Identify location of capped utilities. 
  2. Indicate unanticipated structural, electrical, or mechanical conditions. 

1.3 PROJECT CONDITIONS 

 A. Existing Conditions: 

  1. After the project is begun, the Contractor is responsible for the condition of structures to be 
demolished.  NFCU does not warrant that the condition of structures to be demolished will 
not have changed since the time of inspection for bidding purposes.  

  2. NFCU reserves the right to remove and salvage portions of the structure prior to the start of 
demolition. 
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 B. Unforeseen Conditions:  Should unforeseen conditions be encountered that affect design or function of 
project, investigate fully and submit an accurate, detailed, written report to the Owner.  While awaiting 
the Owner's response, reschedule operations if necessary to avoid delay of overall project.

1.4 SEQUENCING AND SCHEDULING 

 A. Arrange demolition schedule so as not to interfere with NFCU's operations. 

1.5 UTILITY PROTECTION 

 A. Forty-eight (48) hours prior to excavation, the Contractor shall call the appropriate Utilities Protection 
Entity to locate and protect existing utilities.  Any damage to these utilities is to be repaired at no additional 
cost to NFCU.  The Contractor is responsible for locating all utilities, either private or public prior to 
beginning demolition work. 

PART 2 - PRODUCTS 

 Not Applicable 

PART 3 - EXECUTION

3.1 EXAMINATION 

 A. Verify that utilities have been disconnected and sealed. 

 B. Survey existing conditions and correlate with the contract drawings and specifications to determine 
extent of demolition required.  

 C. Insofar as is practicable, arrange operations to reveal unknown or concealed structural conditions for 
examination and verification before removal or demolition. 

 D. Verify actual conditions to determine in advance whether removal or demolition of any element will 
result in structural deficiency, overloading, failure, or unplanned collapse.  

 E. Perform continuing surveys as the work progresses to detect hazards resulting from demolition or 
construction activities.  

3.2 PREPARATION 

 A. Hazardous Materials:  Remove, drain, purge, or otherwise dispose of hazardous materials present 
before proceeding with demolition operations.  Comply with applicable regulations concerning 
disposal. 

 B. Traffic:  Do not obstruct walks or public ways without the written permission of governing authorities 
and of the Owner.  Where routes are permitted to be closed, provide alternate routes if required. 

 C. Protection: 

  1. Provide for the protection of persons passing around or through the area of demolition. 
  2. Perform demolition so as to prevent damage to adjacent improvements and facilities to 

remain. 
  3. Provide protective measures to ensure free and safe passage of persons to and from occupied 

areas.
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  4. Erect temporary protection such as walks, fences, railings, canopies, etc., where required by 
authorities having jurisdiction. 

  5. Protect walls, floors, and other new or existing work from damage during demolition 
operations. 

  6. Protect existing site appurtenances and landscaping to remain. 

7. Erect a plainly visible fence at least 5 feet from trunks of individual trees or around outer 
perimeter of clumps of trees.  

 D. Damages:  Without cost to NFCU and without delay, repair any damages caused to facilities to remain.  

3.3 UTILITY SERVICES 

 A. Arrange with utility companies and shut off all utilities serving structures as necessary. 

 B. Disconnect and cap indicated utilities before starting demolition operations. 

C. Identify location of capped utilities on project record documents. 

 D Obtain written approval before interrupting existing utilities. 

 E Bypass Connections:  Provide as necessary to maintain service to occupied areas. 

 F. Notify NFCU at least 72 hours in advance of changeover. 

3.4 EXPLOSIVES 

 A. Do not use explosives. 

3.5 POLLUTION CONTROLS 

 A. Control as much as practicable the spread of dust and dirt. 

 B. Observe environmental protection regulations. 

 C. Do not allow water usage resulting in freezing or flooding.

 D. Do not allow adjacent improvements to remain to become soiled by demolition operations.  

3.6 DEMOLITION - GENERAL 

 A. Remove:  Unless items are otherwise indicated to be reinstalled or salvaged, remove and scrap. 

 B. Remove and Re-Install:  Remove items indicated; clean, service, and otherwise prepare for service; 
reinstall in the same location (or in the location indicated). 

 C. Remove and Install New:  Remove and dispose of items indicated and install new items in the same 
location (or in the location indicated). 

 D. Remove and Salvage:  Items indicated to be salvaged will remain NFCU's property.  Carefully remove 
and clean items indicated to be salvaged; pack or crate to protect against damage; identify contents of 
containers; deliver to the locations indicated. 

 E. Remove and Scrap:  Remove and dispose of items indicated. 
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  1. All demolished or removed items and materials shall be considered scrap except for those 
indicated to remain, those indicated to be reinstalled, those indicated to be salvaged, and 
historical items. 

  2. No removed items which the contractor deems valuable shall be stored on site. 

 F. Existing to Remain:  Construction or items indicated to remain shall be protected against damage 
during demolition operations.  Where practicable, and with NFCU's permission, the Contractor may 
elect to remove items to a suitable storage location during demolition and then properly clean and 
reinstall the items.  

 G. Historical items, relics, and similar items (including but not limited to cornerstones and their contents, 
commemorative plaques and tablets, antiques, and other items of interest or value to NFCU) which 
may be encountered in the course of demolition will remain NFCU's property.  Notify NFCU if such 
items are encountered.  Obtain NFCU's and the Engineer's acceptance of removal methods, and 
salvage these items to the NFCU. 

 H. Detailed requirements for cutting are specified under Cutting and Patching in Division 1. 

 I. Perform work in a systematic manner. 

 J. Demolish and remove existing construction only to the extent required by new construction and as 
indicated in the contract documents. 

 K. Remove debris daily. 

 L. Use any methods permitted by governing regulations and the requirements of the Contract Documents. 

3.7 DEMOLITION ON OR BELOW GRADE 

 A. Where portions of concrete slabs-on-grade are to be removed, first outline the portion with a concrete 
saw to a depth of at least 1-inch. 

 B. Remove concrete slabs-on-grade. 

 C. Completely remove below-grade construction, including foundations, footings and utility lines to be 
abandoned, except as noted otherwise on the drawings. 

3.8 FILLING BELOW-GRADE AREAS AND VOIDS 

 A. Below-grade areas and voids resulting from demolition of structures shall be filled or excavated 
further, as appropriate, according to requirements specified elsewhere in Division 2 and in accordance 
with the Geotechnical Engineer’s recommendations. 

3.9 DISPOSAL OF DEMOLISHED MATERIALS 

 A. Promptly dispose of materials resulting from demolition operations.  Do not allow materials to 
accumulate on site. 

 B. Transport materials resulting from demolition operations and legally dispose of off-site. 

 C. Off-site disposal location shall not be within one-half mile of any portion of the project site or within 
sight of the project site. 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012 
URS Corporation  PROJECT #1525-2306 

DEMOLITION  024100-5 

 D. Do not burn removed materials on project site. 

 E. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly 
dispose of off-site.

3.10 CLEANING 

 A. Remove tools and equipment.  Dispose of scrap. 

 B. Leave exterior areas free of debris. 

 C. Clean soils, smudges, and dust from surfaces to remain. 

 D. Return structures and surfaces to remain to the condition that existed prior to commencement of 
demolition. 

End of Section 024100 
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SECTION 03 1000 - CONCRETE FORMWORK 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Related Documents: General and Supplementary Conditions of the Contract, Division 1 - General 
Requirements, and Drawings are applicable to this Section. 

B. Section Includes: 
1. Formwork for cast-in-place concrete, with shoring, bracing, and anchorage. 
2. Openings for other affected work. 
3. Form accessories. 
4. Stripping forms. 

1.02 WORK INSTALLED BUT FURNISHED UNDER OTHER SECTIONS 

A. Section 04300 - Unit Masonry:  Masonry accessories attached to formwork. 

B. Section 05500 - Metal Fabrications:  Metal fabrications attached to formwork. 

C. Section 07620 - Sheet Metal Flashing and Trim:  Flashing reglets attached to formwork. 

D. Division 15 -  Mechanical Items and sleeves attached to formwork. 

E. Division 16 - Electrical Items and sleeves attached to formwork. 

1.03 SYSTEM DESCRIPTION 

A. Design, engineer, and construct formwork, shoring, and bracing to meet design and code 
requirements, so that resultant concrete conforms to required shapes, lines, and dimensions. 

1.04 QUALITY ASSURANCE 

A. Construct and erect concrete formwork in accordance with ACI 301 and 347. 

1.05 REGULATORY REQUIREMENTS 

A. Conform to applicable building code. 

1.06 SUBMITTALS 

A. Submit product data under provisions of Section 01300 for tape, gaskets, form inserts, sealer, release 
agent, ties, waterstops, construction joints, and joint fillers. 

B. Submit manufacturer's installation instruction for void form materials and waterstops under provisions 
of Section 01300. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle materials under provisions of Section 01600. 

B. Deliver materials in manufacturer's packaging with installation instructions. 

C. Store off ground in ventilated and protected area to prevent deterioration from moisture or damage. 

1.08 COORDINATION 

A. Coordinate work under provisions of section 01300. 

B. Notify responsible trades of schedules of concrete pours so as to allow adequate time for installation 
and coordination of their work. 

C. Coordinate this Section with other Sections of work which require attachment of components to 
formwork. 
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D. If formwork is placed after reinforcement resulting in insufficient concrete cover over reinforcement, 
request instructions from Architect/Engineer before proceeding. 

E. Verify plumbing, conduit, raceways, ducts, etc. are installed prior to concrete placement. 

PART 2 PRODUCTS 

2.01 WOOD FORM MATERIALS 

A. Plywood:  sheathing grade; sound, undamaged sheets with clean, true edges. 

B. Lumber: No. 2 or better grade; with grade stamp shall be clearly visible. 

2.02 PREFABRICATED FORMS - MATERIALS 

A. Preformed Steel Forms:  Minimum 16 gage matched, tight fitting, stiffened to support weight of 
concrete without deflection detrimental to tolerances and appearance of finished surfaces. 

B. Glass Fiber Fabric Reinforced Plastic Forms:  Matched, tight fitting, stiffened to support weight of 
concrete without deflection detrimental to tolerances and appearance of finished concrete surfaces. 

2.03 FORMWORK ACCESSORIES 

A. Form Ties:  Snap-off metal of adjustable length; cone type; 1 inch break back dimension; free of 
defects that will leave holes no larger than 1-1/4 inches diameter in concrete surface. 

B. Form Release Agent:  Colorless material which will not stain concrete, absorb moisture or affect bond 
of subsequent surface finish, or impair natural bonding or color characteristics of coating intended for 
use on concrete;  
1. Acceptable Manufacturers: Subject to compliance with requirements herein, provide products 

from one of the following: 
a. Nox-Crete. 
b. Symons. 

C. Fillets for Chamfered Corners and other justifications:  Wood strips, sizes and confirgruations as 
detailed. 

D. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages:  Sized as required; of strength and character to 
maintain formwork in place while placing concrete. 

E. Shores:   
1. Patented shores of approved design and manufacture, or built-up on job of stout timbers.   
2. Of adequate strength and properly braced to safely support imposed loads. 

F. Form Sealer 
1. Formfilm by W.R. Grace. 
2. Synthex by Industrial Synthetics Corporation. 
3. Pre-Form by Nox-Crete Co. 
4. Substitutions:  Submit in accordance with Section 01600. 

G. Waterstop:  1 inch by 3/4 inch size, comprised of butyl rubber and bentonite clay. 
1. Acceptable Product:  Volcay Waterstop-RX by American Colloid Co. 
2. Synco-Flex by Synko-Flex Products, Inc. 

H. Formed Construction Joints:  Galvanized steel, tongue and groove type, knock-out holes spaced at 6 
inches on center, with anchors. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify lines, levels, and measurements before proceeding with formwork. 
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3.02 EARTH FORMS 

A. Earth forms are not permitted. 

3.03 ERECTION

A. Minimize form joints.  Symmetrically align joints and make watertight to prevent leakage of mortar. 

B. Arrange and assemble formwork to permit stripping, so that concrete is not damaged during its 
removal. 

C. Arrange forms to allow stripping without removal of principal shores, where required to remain in 
place.

D. Provide bracing to ensure stability of formwork. Strengthen formwork liable to be overstressed by 
construction loads. 

E. Provide chamfer strips on external corners of beams, and columns where they will be exposed to view 
after completion of construction. 

F. Install void forms.  Protect from moisture before concrete placement joists in accordance with 
manufacturers' requirements.  Protect from crushing during concrete placement.  Cap ends of void 
boxes as required.  Replace damaged boxes before concrete placement. 

G. Provide a masonite top sheet over slabs on void cartons as a protective work surface. 

H. Do not displace or damage vapor barrier placed by Section 03300. 

I. Construct formwork to maintain tolerances in accordance with ACI 301. 

J. Construct form full depth of concrete to be placed. 

3.04 APPLICATION OF FORM RELEASE AGENT 

A. Apply form release agent on formwork in accordance with manufacturer's instructions.  Apply prior to 
placing reinforcing steel, anchoring devices, and embedded items. 

B. Do not apply form release agent where concrete surfaces are scheduled to receive special finishes or 
applied coverings which may be affected by agent.  Soak contact surfaces of untreated forms with 
clean water.  Keep surfaces wet prior to placing concrete. 

C. Do not apply form release agent where wood graining characteristics are required on finished concrete 
surfaces.  Leave formwork dry. 

3.05 INSERTS, EMBEDDED PARTS, AND OPENINGS 

A. Provide formed openings where required for work embedded in or passing through concrete. 

B. Locate and set in place items which will be cast directly into concrete. 

C. Coordinate work of other Sections in forming and setting openings, slots, recesses, chases, sleeves, 
bolts, anchors, and other inserts. 

D. Install accessories in accordance with manufacturer's instructions, level and plumb.  Ensure items are 
not disturbed during concrete placement. 

E. Install waterstop in single lengths where possible. Install where detailed and wherever water 
penetration through construction joints is anticipated. Make provisions to support and protect water 
stops during progress of the work. 

F. Install construction joint device in coordination with floor slab pattern placement sequence.  Set top to 
required elevations.  Secure to resist movement by wet concrete. 

3.06 FORMWORK TOLERANCES 

A. Construct formwork to maintain tolerances required by ACI 301. 
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3.07 FIELD QUALITY CONTROL 

A. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork 
design, and that supports, fastenings, wedges, ties, and items are secure. 

B. Do not reuse wood formwork for concrete surfaces to be exposed to view.  Do not patch formwork. 

C. Refer to Section 03300 for testing. 

3.08 FORM REMOVAL 

A. Notify Architect prior to removing formwork. 

B. Do not remove forms, shoring and bracing until concrete has sufficient strength to support its own 
weight, and construction and design loads which may be imposed upon it.   

C. Do not damage concrete surfaces during form removal. 

D. When repair of surface defects or finishing is required at early age, remove forms as soon as concrete 
has hardened to resist damage from removal operation. 

E. Loosen wood forms for openings as soon as loosening can be accomplished without damage to 
concrete. 

F. Formwork for walls, sides of beams, and other parts not supporting weight of concrete may be 
removed as soon as concrete has hardened sufficiently to resist damage from removal operations. 

G. For exposed concrete surfaces, do not reuse formwork when it has deteriorated to the point where 
usage will affect the finished concrete appearance.  Do not patch formwork. 

H. Do not place wood forms which cannot be retrieved after concrete placement.  Use steel forms. 

3.09 CLEANING 

A. Clean forms to remove foreign matter as erection proceeds. 

B. Ensure that water and debris drain to exterior through clean-out ports. 

C. During cold weather, remove ice and snow from forms.  Do not use de-icing salts.  Do not use water 
to clean out completed forms, unless formwork and construction proceed within heated enclosure.  
Use compressed air to remove foreign matter. 

3.010 FORM RE-USAGE 

A. Thoroughly clean surfaces of forms and remove nails before reuse.  Do not reuse damaged or worn 
forms.  Inspect forms and retighten rustications as required. 

END OF SECTION 
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SECTION 03 2000 - CONCRETE REINFORCEMENT 

PART 1 GENERAL 

1.01 SUMMARY 

A. Related Documents: General and Supplementary Conditions of the Contract, Division 1 - General 
Requirements, and Drawings are applicable to this Section. 

B. Section Includes: 
1. Reinforcing steel bars, and welded steel wire fabric for cast-in-place concrete. 
2. Support chairs, bolsters, and spacers, for supporting reinforcement. 

1.02 QUALITY ASSURANCE 

A. Perform concrete reinforcement work in accordance with CRSI Manual of Standard Practice, 
Documents 63 and 65. 

B. Conform to ACI 301 and 315. 

1.03 SUBMITTALS 

A. Submit shop drawings under provisions of Section 01 3000. 

B. Indicate sizes, spacings, locations and quantities of reinforcing steel, wire fabric, bending and cutting 
schedules, splicing, stirrup spacing, and supporting and spacing devices. 

1.04 DELIVERY AND STORAGE 

A. Stack reinforcing steel in tiers and mark so that each length, size, shape and location can be readily 
determined.  Exercise care to maintain reinforcement free of dirt, mud, paint or rust. 

B. Store materials and accessories on dunnage and under protective sheeting. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Reinforcing Steel:  ASTM A 615, grade billet-steel deformed bars, uncoated, 60 KSI yield grade; 
ASTM A 706, grade 40 weldable for bars welded to steel members. 

B. Welded Steel Wire Fabric:  ANSI/ASTM A 185 plain type; in flat sheets; uncoated finish. 

2.02 ACCESSORY MATERIALS 

A. Tie Wire:  Minimum 16 gage annealed type. 

B. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for strength and support of reinforcement 
during installation and placement of concrete including load bearing pad on bottom to prevent vapor 
barrier puncture. 

2.03 FABRICATION 

A. Fabricate in accordance with ACI 315, providing concrete cover specified in Section 03300. 

B. Locate reinforcing splices not indicated on Drawings at points of minimum stress.  Indicate location 
of splices on shop drawings. 

C. Weld reinforcing bars in accordance with ANSI/AWS D1.4. 

D. Provide sufficient lap of splicing of reinforcement, where required, to permit transfer of stress in 
accordance with requirements of this specification. Splice wall vertical reinforcement at location of 
horizontal construction joints. 
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E. Unless otherwise noted on the drawings to be more, lap reinforcement 36 bar diameters (class “A” 
lap) at all splices or have dowels of same bar section and spacing as the bars to be spliced.  Lap bars at 
least 36 diameters (class “A” lap) at corners and at abrupt changes in direction of walls.   Stagger 
splices in adjacent bars. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Before placing concrete, clean reinforcement of foreign particles or coatings. 

3.02 PLACING 

A. Place reinforcement in accordance with CRSI "Placing Reinforcing Bars" and ACI 318, with 
provisions of ACI 318 governing. 

B. Move bars as necessary to avoid interference with other reinforcing steel, conduits, or embedded 
items. 

C. If bars are moved more than one bar diameter or enough to exceed tolerances, submit resulting 
arrangement of bars to Architect for review. 

D. Place, support, and secure reinforcement against displacement.  Do not deviate from alignment or 
measurement.  Place in accordance with approved shop drawings and CRSI recommendations.  Do 
not heat, cut or bend bars without Architect's approval. 

E. All bars shall be tied in place prior to concreting - "stabbing" of dowels by hand into plastic concrete 
is not allowed. 

F. Do not displace or damage vapor barrier required by Section 03300. 

G. Refer to Section 03300 for minimum coverage of concrete unless noted otherwise on the Drawings. 

H. Place reinforcement, at time of concrete placing, free of mud, oil, or other materials that adversely 
affect or reduce bond. 

I. Reinforcement with Rust, Mill Scale, or Both: Considered satisfactory, provided minimum 
dimensions, including height of deformation, and weight of hand-wire-brushed test specimen are not 
less than ASTM A 615 requirements. 

J. Support reinforcement and fasten together to prevent displacement by construction loads of placing 
concrete. Use No. 16 gauge black annealed wire at all joints and crosses to accurately position 
reinforcing in place. 

K. Over formwork, use metal or plastic bar chairs and spacers to support reinforcement. 

L. Where concrete surface will be exposed to weather in finished structure, use noncorrosive or 
corrosion protected accessories within 1/2 in. of concrete surface. 

M. Where successive mats or rolls of reinforcing fabric are continuous, overlap welded wire fabric so that 
overlap measured between outermost cross wires of each fabric sheet is not less than spacing of cross 
wires plus 2 inches, not less than 12".. 

N. Bars having splices not shown on shop drawings will be subject to rejection. 

O. Do not bend reinforcement after being embedded in hardened concrete. 

P. Do not allow bars to be in contact with dissimilar materials. 

3.03 FIELD QUALITY CONTROL 

A. Refer to Section 03 3000 for testing. 

END OF SECTION 
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SECTION 03 3000 - CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.01 SUMMARY 

A. Related Documents: General and Supplementary Conditions of the Contract, Division 1 - General 
Requirements, and Drawings are applicable to this Section. 

B. Section Includes: 
1. Cast-in-place concrete floors, foundation walls, and[supported slabs. 
2. Floors and slabs on fill on vapor barrier. 
3. Equipment pads. 

1.02 PROJECT RECORD DOCUMENTS 

A. Submit under provisions of Section 01780. 

B. Accurately record actual locations of embedded utilities and components which are concealed from 
view. 

1.03 QUALITY ASSURANCE 

A. Perform work in accordance with ACI 301, 304, 305, 306, and 309. 

B. Obtain materials from same source throughout the Work. 

C. Batch Plant: Able to show a minimum of 5 years experience in batching concrete.  If required, furnish 
a list of similar sized jobs or special condition jobs performed during the last 2 years. 

1.04 REGULATORY REQUIREMENTS 

A. Conform to applicable building code. 

1.05 TESTS - GENERAL 

A. Testing, monitoring, and analysis of concrete will be performed under provisions of Section 01400. 

B. Provide free access to the work and cooperate fully with appointed testing laboratory. 

1.06 SUBMITTALS 

A. Submit product data and shop drawings for specified products under provisions of Section 01300. 

B. Submit proposed mix design of each class of concrete.  Establish required average strength for each 
class of concrete on the basis of field experience or trial mixtures, as specified by ACI 301.   

C. For trial mixtures method, employ independent testing agency acceptable to Architect and Owner for 
preparing, testing, and reporting proposed mix designs. 

D. All mixes will be reviewed and mix modifications made by testing laboratory only. 

E. Submit recent, maximum 60 days old tests of cement and aggregates to ensure conformance with 
requirements stated herein. 

F. Forward 2 copies of design mixes and cylinder break certifications for each type of concrete to 
Architect for review at least 10 days prior to need. 

G. Submit shop drawings indicating control joints, expansion joints, construction joints and embed 
locations. 
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1.07 COORDINATION 

A. Notify responsible trades of schedules of concrete pours so as to allow adequate time for installation 
of their work. 

B. Obtain anchor bolts and other miscellaneous steel items to be cast into concrete from material 
supplier. 

C. Coordinate size and location of mechanical equipment concrete pads with applicable trades. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store and handle materials in accordance with the requirements of Section 01600. 

B. Mix and deliver concrete to project ready-mixed in accordance with ASTM C94. 

C. Schedule delivery so that continuity of any pour will not be interrupted for over 15 minutes. 

D. Place concrete on site within 90 minutes after proportioning materials at batch plant. 

PART 2 PRODUCTS 

2.01 CONCRETE MATERIALS 

A. Cement:  ASTM C 150, Normal - Type I; air entrained where exposed to the freeze-thaw cycle; gray 
color.

B. Fine Aggregate:  ASTM C 33, clean, hard, durable, natural sand free from silt, loam or clay. 

C. Coarse Aggregate:  ASTM C 33, hard, durable, uncoated, crushed limestone or other approved 
aggregate. 

D. Water:  Clean and not detrimental to concrete. 

E. Fly Ash:  ASTM C 618, Class C or F. 

2.02 ADMIXTURES 

A. Air Entrainment:  ASTM C 260 
1. Acceptable Manufacturers: Subject to compliance with requirements herein, provide products 

from one of the following: 
a. Gifford Hill/American. 
b. Master Builders. 
c. Sika. 

B. Chemical Admixtures:  ASTM C 494, Type A - water reducing; Type B - retarding; Type C - 
accelerating; Type D - water reducing and retarding; Type E - water reducing and accelerating; Type 
F - water reducing, high range admixtures; Type G - water reducing, high range, and retarding 
admixtures. Add cement-dispersing agent to concrete in order to hold water-cement ratio to an 
absolute minimum and to maintain adequate workability. Depending upon weather conditions at time 
of placing, cement-dispersing agent may be supplemented by a set- retarding or set-accelerating agent 
to improve control of setting and, in the case of hot weather, to minimize surface checking.  Introduce 
admixtures in quantities and according to methods recommended by manufacturers of materials 
approved for use.  Introduce admixtures only after receiving written approval from testing laboratory 
and Structural Engineer. 
1. Acceptable Manufacturers: Subject to compliance with requirements herein, provide products 

from one of the following: 
a. Gifford-Hill/American. 
b. Master Builders. 
c. Sika. 
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2.03 ACCESSORIES 

A. Bonding Agent:  Two component modified epoxy resin;  
1. Acceptable Products: 

a. Euco Epoxy by Euclid Chemical Co. 
b. Sonobond by Sonneborn-Contech. 

B. Vapor Barrier and Moist Curing Membrane: 10 mil thick clear reinforced polyethylene film, equal to 
Moistop by Fortifiber. 

C. Non-shrink Grout:  Premixed compound consisting of non- metallic aggregate, cement, water 
reducing and plasticizing agents; capable of developing minimum compressive strength of 10,000 psi 
in 28 days 
1. Acceptable Manufacturers: Subject to compliance with requirements herein, provide products 

from one of the following: 
a. Master Builders. 
b. Euclid Chemical. 
c. Sonneborn-Contech. 

D. Joint Filler:  Refer to Section 03100. 

E. Curing Materials: 
1. Moisture-Retaining Cover: ASTM C 171; regular curing paper, white curing paper, clear 

polyethylene, or white burlap-polyethylene sheet. 
2. Liquid Curing Compound: ASTM C 309, Type 1, clear or translucent 

2.04 CONCRETE MIX DESIGN 

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations. 

B. Concrete Compressive Strength: As indicated on drawings when tested in accordance with ASTM C 
39 at 28 days. 

C. Selection of Concrete Proportions:  Establish required average strength for each type of concrete on 
the basis of field experience or trial mixtures, as specified in ACI 301. 
1. For trial mixtures method, employ independent testing agency acceptable to Architect for 

preparing and reporting proposed mix designs. 

D. Fly Ash:  Limit fly ash to a maximum of 20 percent of cement content by weight. 

E. Maximum Aggregate Size:  1 inch. 

F. Slump Range:  3 inch minimum; 5 inch maximum. 

G. Admixtures: 
1. Use air-entraining admixture for exterior exposed concrete.  Add air-entraining admixture at 

the manufacturer's prescribed rate to result in concrete at the point of placement having air 
content of 4.5 percent.  Tolerance on air content as delivered shall be +/- 1.5 percent tested per 
ASTM C 173. 

2. Do not use air-entraining admixtures for concrete slabs that are to receive a hard steel trowel 
finish. 

3. Use water-reducing admixtures in strict compliance with the manufacturer's directions. 

2.05 MIXING 

A. On Project Site:  Mix in drum type batch mixer, complying with ASTM C 685.  Mix each batch not 
less than 1-1/2 minutes and not more than 5 minutes. 

B. Transit Mixers:  Comply with ASTM C 94. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify anchors, seats, plates, reinforcement, and other items to be cast into concrete are accurately 
placed, held securely, and will not cause hardship in placing concrete. 

B. Inspect masonry work used as forms.  Do not proceed until masonry is complete and properly cured 
so as to withstand pressures of wet concrete. 

C. Correct unsatisfactory work prior to placing concrete. 

D. Remove rubbish from formwork immediately prior to placing concrete. 

E. Remove ice and excess water from excavations and formwork. 

3.02 PREPARATION 

A. Prepare previously placed concrete by cleaning with steel brush and applying bonding agent.  Apply 
bonding agent in accordance with manufacturer's instructions. 

B. At locations where new concrete is doweled to existing work, drill over-sized holes in existing 
concrete, insert steel dowels, and pack solid with non-shrink grout. 

C. Install vapor barrier under interior slabs on fill and over sand leveling bed if present.  Lap joints 
minimum 12 inches and seal with special tape of same permeance as vapor barrier.  Do not disturb or 
damage vapor barrier while placing concrete.  Repair damaged vapor barrier. 

3.03 PLACING CONCRETE 

A. Notify Architect, Engineer, Owner/PM, and testing laboratory a minimum of 48 hours prior to 
commencement of concreting operations. 

B. Place concrete in accordance with ACI 301 and as specified below 
1. Unless protection is provided, do not place concrete in rain, sleet, or snow. 
2. Maximum height of concrete free fall is 5 feet. Where longer drops are necessary, use a chute, 

tremie or other approved conveyance to assist the concrete into place without separation.  Do 
not place directly into any excavations, including piers, where water is standing.  If the place 
of deposit cannot be successfully pumped dry, place through a tremie with its outlet end near 
the bottom of the place of deposit. 

3. Regulate rate of placement so concrete remains plastic and flows into position. 
4. Deposit concrete continuously until panel or section is completed.  Place as near as possible to 

its final location; do not rehandle. 
5. Place concrete in horizontal layers 18 inches maximum thickness.  Exercise special care to 

prevent splashing the forms or reinforcement with concrete.  Remove any hardened or partially 
hardened concrete which has accumulated on the forms or reinforcement before the work 
proceeds.  Do not place concrete on previously deposited concrete which has hardened 
sufficiently to cause the formation of seams or planes of weakness within the respective 
member or section, except allow concrete to settle 2 hours where walls or columns are to 
receive superimposed loads. 

6. Do not place concrete, under any circumstances, except in presence of testing laboratory. 
7. When placing concrete in masonry, exercise extreme care to prevent concrete from staining 

face of masonry. 
8. Size and design equipment for chuting, pumping, and pneumatically conveying concrete so as 

to assure a practically continuous flow of concrete at the delivery end without separation of the 
materials. Do not use gravity-flow or aluminum chutes or conveyors for transporting concrete 
horizontally. Provide runways for wheeled concrete conveying equipment from the concrete 
delivery point to the locations of final deposit. 

9. Consolidation 
a. Comply with requirements of ACI 309. 
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b. Use mechanical vibrating equipment for consolidation. 
c. Do not use vibrators to transport concrete in forms. 
d. Use vibrators with sufficient speed and amplitude to consolidate effectively. 
e. Keep a spare vibrator on site during all concrete pours. 
f. Thoroughly consolidate concrete and work around reinforcement, embedded items and 

into corners of forms.  Thoroughly consolidate layers of concrete with previous layers. 
g. Honeycombing caused by improper consolidation is unacceptable. 

10. Construction Joints:  Unless otherwise shown on Drawings, construct each footing, pier, 
column, beam, wall and slab monolithically. Each will be considered as a single unit of work.  
Where construction joints are absolutely unavoidable, locate joints at or near third-points of 
spans where approved by Architect/Engineer. Provide appropriate keys in construction joints, 
plumb and level, whether horizontal  or vertical.  Place construction joints in exposed concrete 
work at detailed joints or rustications as approved by Architect/Engineer. 

11. Expansion Joint Fillers:  Place pre-molded expansion joint fillers at locations as detailed and 
whenever required to separate site paving from building slabs. Refer to Drawings for required 
joint dimensions. 

12. Cold Weather Placement:  Do not place concrete when temperature is below 40 degrees F 
unless cold weather concrete procedures are followed as specified in ACI 306.  Calcium 
chloride shall not be used. 

13. Hot Weather Placement:  Exercise special care to prevent high temperature in fresh concrete 
during hot weather in accordance with ACI 305.  Use water reducing set-retarding admixtures 
in such quantities as specifically recommended by manufacturer to assure that concrete 
remains workable and lift lines will not be visible. 

14. Bonding:  Before depositing any new concrete on or against previously deposited concrete 
which has partially or entirely set, thoroughly roughen and clean the surfaces of the latter of all 
foreign matter, scum, and laitance.  Retighten forms and re-coat the surface of the previously 
deposited concrete with specified bonding agent per manufacturer's directions. 

C. Ensure reinforcement, inserts, embedded parts, and formed joints are not disturbed during concrete 
placement. 

D. Maintain concrete cover around reinforcing as indicated on drawings. 

E. Place concrete continuously between predetermined construction and control joints. 

F. Place floor slabs on fill in pattern indicated on Drawings. 

G. Saw cut control joints at an optimum time after finishing. Use 3/16 inch thick blade, cutting 1/4 into 
depth of slab thickness. 

H. Separate exterior slabs on fill from vertical surfaces with joint filler.  Extend joint filler from bottom 
of slab to within 1/4 inch of finished slab surface. 

I. Excessive honeycomb or embedded debris in concrete is not acceptable.  Notify Architect/Engineer 
upon discovery. 

J. Maintain record of concrete placement.  Record date, location, quantity, air temperature and test 
samples taken. 

3.04 FINISHING OF FORMED SURFACES 

A. Rough Form Finish:  For formed concrete surfaces not exposed to view in the finish work or 
concealed by other construction.  This is the concrete surface having texture imparted by form-facing 
material used, with tie holes and defective areas repaired and patched and fins and other projections 
exceeding 1/4 inch in height rubbed down or chipped off. 

B. Smooth Form Finish:  For formed concrete surfaces exposed to view or to be covered with a coating 
material applied directly to concrete, or a covering material applied directly to concrete, such as 
waterproofing, dampproofing, veneer plaster, painting, or other similar system.  This is an as-cast 
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concrete surface obtained with selected form-facing material, arranged in an orderly and symmetrical 
manner with a minimum of seams.  Repair and patch defective areas with fins and other projections 
completely removed and smoothed. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
occurring adjacent to formed surfaces, strike-off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

D. Pitch floors to drains 1/8 to 1/4 inch per foot nominal, unless otherwise shown on the drawings. 

3.05 SLAB FINISHES: 

A. Monitoring and Adjustment: Provide continuous cycle of placement, measurement, evaluation and 
adjustment of procedures to produce slabs within specified tolerances.  

B. Set perimeter forms to serve as screed using either optical or laser instruments. For slabs on grade, 
wet screeds may be used to establish initial grade during strike-off, unless this method proves 
insufficient to meet required finish tolerances whereby rigid screed guides are to be used. Where wet 
screeds are used, they shall be placed using grade stakes set by optical or laser instruments. Use rigid 
screed guides, as opposed to wet screeds, to control strike-off elevation for all types of elevated (non 
slab-on-grade) slabs. Divide bays into halves or thirds by hard screeds. Adjust as necessary where 
monitoring of previous placements indicates unshored structural steel deflections to other than a level 
profile. 

C. Place slabs monolithically. Once slab placement commences, complete finishing operations within 
same day. Slope finished slab to floor drains where they occur, whether shown or not. 

D. Use straightedges specifically made for screeding, such as hollow magnesium straightedges or power 
strike-offs. Do not use pieces of dimensioned lumber. Strike off and screed slab to a true surface at 
required elevations. Use optical or laser instruments to check concrete finished surface grade after 
strike-off. Repeat strike-off as necessary. Complete screeding before any excess moisture or bleeding 
water is present on surface. Do not sprinkle dry cement on the surface. 

E. Immediately following screeding, and before any bleed water appears, use a 10 foot wide highway 
straightedge in a cutting and filling operation to achieve surface flatness. Do not use bull floats or 
darbys, except that darbying may be allowed for narrow slabs and restricted spaces. 

F. Wait until water sheen disappears and surface stiffens before proceeding further. Do not perform 
subsequent operations until concrete will sustain foot pressure with maximum of 1/4 inch indentation. 

G. Scratch Finish: When required by the High Performance Floor Coating Supplier / Installer, finish base 
slab to receive a bonded floor coating as indicated above, except that bull floats and darbys may be 
used. If required by floor coating supplier, thoroughly coarse wire broom within two hours after 
placing to roughen slab surface to insure a permanent bond between base slab and applied materials. 

H. Float Finish: Slabs to receive unbonded toppings, steel trowel finish, fill, mortar setting beds, ramps, 
stair treads, platforms (interior and exterior), and equipment pads shall be floated to a smooth, dense 
uniform, sandy textured finish. During floating, while surface is still soft, check surface for flatness 
using a 10 foot highway straightedge. Correct high spots by cutting down and correct low spots by 
filling in with material of same composition as floor finish. Remove any surface projections and re-
float to a uniform texture. 

I. Steel Trowel Finish: Concrete surfaces to receive resilient floor covering or carpet, monolithic floor 
slabs to be exposed to view in finished work, applied toppings, and other interior surfaces for which 
no other finish is indicated. Steel trowel immediately following floating. During final troweling, tilt 
steel trowel at a slight angle and exert heavy pressure to compact cement paste and form a dense, 
smooth surface. Finished surface shall be smooth, free of trowel marks, and uniform in texture and 
appearance. 
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J. Broom Finish: Finish exterior slabs, ramps, and stair treads with a bristle brush moistened with clear 
water after surfaces have been floated. Brush in a direction transverse to main traffic. 

K. Finished slab flatness (FF) and levelness (FL) values are to comply with the following minimum 
requirements: 
1. Slab on Grade: 
 Specified overall value  FF 25  /  FL 20 
 Minimum local value   FF 17  /  FL 15  
2. "Specified overall value" is based on the composite of all measured values in a placement 

derived in accordance with ASTM E1155. 
3. "Minimum local value" (MLV) describes the flatness or levelness below which repair or 

replacement is required. MLV is based on the results of an individual placement and applies to 
a minimum local area. Minimum local area boundaries may not cross a construction joint or 
expansion joint. A minimum local area will be bounded by construction and/or control joints, 
or by column lines and/or half-column lines, whichever is smaller. 

L. Measurements 
1. Owner may retain a testing laboratory to take measurements to verify compliance with FF, FL, 

and other finish requirements. Measurements will occur within 72 hours after completion of 
concrete placement (weekends and holidays excluded). Profile data for above characteristics 
may be collected using a laser level or any Type II apparatus (ASTM E1155, "profileograph" 
or "dipstick"). Contractor's surveyor shall establish reference elevations to be used by Owner 
retained testing laboratory. 

2. Contractor not experienced in using FF and FL criteria is encouraged to retain the services of a 
floor consultant to assist with recommendations concerning adjustments to slab thicknesses, 
finishing techniques, and procedures on measurements of the finish as it progresses in order to 
achieve the specific flatness and levelness numbers. 

M. Acceptance/ Rejection: 
1. If individual slab section measures less than either of specified minimum local FF/FL 

numbers, that section shall be rejected and remedial measures shall be required. Sectional 
boundaries may be set at construction and contraction (control) joints, and not smaller than 
one-half bay. 

2. If composite value of entire slab installation, combination of all local results, measures less 
than either of specified overall FF/FL numbers, then whole slab shall be rejected and remedial 
measures shall be required. 

N. Remedial Measures for Rejected Slabs: Correct rejected slab areas by grinding, planing, surface repair 
with underlayment compound or repair topping, retopping, or removal and replacement of entire 
rejected slab areas, as directed by Resident Engineer, until a slab finish constructed within specified 
tolerances is accepted. 

O. Surface Treatments:  Refer to Section 09960 High Performance Floor Coating. 

3.06 CONCRETE CURING AND PROTECTION 

A. Conform to ACI 308: Start initial curing as soon as free water has disappeared from concrete surface 
after placing and finishing. Protect exposed surfaces of concrete from premature drying, wash by rain 
and running water, win, mechanical injury, and excessively hot or cold temperatures. Weather 
permitting, keep continuously moist for not less than 7 days, except for high early strength concrete 
which shall be kept continuously moist for not less than 3 days. 

B. Curing Methods:  Cure exposed concrete surfaces as described below.  Other curing methods may be 
used if approved by Engineer of Record. 
1. Liquid curing and sealing compounds:  Apply by power driven spray or roller in accordance 

with the manufacturer’s instructions.  Apply immediately after finishing.  
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2. Plastic sheets:  Apply as soon as concrete has hardened sufficiently to prevent surface damage.  
Utilize widest practical width sheet and overlap adjacent sheets a minimum of 3 inches.  
Tightly seal joints with tape. 

3. Paper:  Utilize widest practical width paper and overlap adjacent sheets a minimum of 3 
inches.  Tightly seal joints with sand, wood planks, pressure-sensitive tape, mastic or glue. 

C. Curing Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces, by moist curing with forms in place for full curing period or until 
forms are removed.  If forms are removed, continue curing by moisture cover curing method. 

D. Curing Unformed Surfaces:  Cure unformed surfaces, such as slabs, floor topping, and other flat 
surfaces, in accordance with Section 03355. 

3.07 MISCELLANEOUS CONCRETE ITEMS 

A. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and 
steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly 
rounded. 

B. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations, as shown 
on drawings. Set anchor bolts for machines and equipment to template at correct elevations, 
complying with certified diagrams or templates of manufacturer furnishing machines and equipment. 

C. Reinforced Masonry:  Provide concrete grout for reinforced masonry lintels and bond beams where 
indicated on drawings and as scheduled.  Maintain accurate location of reinforcing steel during 
concrete placement. 

3.08 PATCHING CONCRETE SURFACES 

A. It is the intent of these Specifications to provide for concrete wall, beam, and soffit surfaces of such 
quality as to require a minimum of pointing. 

B. Methods of Patching Concrete: Reviewed with and approved by Architect prior to application. 

C. Exercise care in forming, mixing and placing of concrete as to assure reasonably uniform dense 
surfaces, free from blemishes, voids, or honeycombs. 

D. Repair and patch defective areas with cement mortar and bonding agent mixture immediately after 
removal of forms, when acceptable to Architect. 
1. Cut out honeycomb, rock pockets, voids over 1/4 inch in any dimension, and holes left by tie 

rods and bolts, down to solid concrete but in no case to a depth of less than 1 inch.  Make 
edges of cuts perpendicular to the concrete surface.  Thoroughly clean, dampen with water, 
and brush-coat the area to be patched with specified bonding agent.  Place patching mortar 
before bonding compound has dried. 

2. For exposed-to-view surfaces, blend white portland cement and standard portland cement so 
that, when dry, patching mortar will match color surrounding.  Provide test areas at 
inconspicuous location to verify mixture and color match before proceeding with patching. 
Compact mortar in place and strike-off slightly higher than surrounding surface. 

E. Repair of Formed Surfaces:  Remove and replace concrete having defective surfaces if defects cannot 
be repaired to satisfaction of Architect.  Surface defects, as such include color and texture 
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins and other projections on 
surface, and stains and other discolorations that cannot be removed by cleaning.  Flush out form tie 
holes, fill with dry-pack mortar, or precast cement cone plugs secured in place with bonding agent. 
1. Repair concealed formed surfaces where possible, that contain defects that affect the durability 

of concrete.  If defects cannot be repaired, remove and replace concrete. 

F. Repair of Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for smoothness and 
verify surface plane to tolerances specified for each surface and finish. Correct low and high areas as 
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herein specified.  Test unformed surfaces sloped to drain for trueness of slope and smoothness by 
using a template having required slope. 
1. Repair finished unformed surfaces that contain defects that affect durability of concrete.  

Surface defects, as such, include crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through non-reinforced sections regardless of width, 
spalling, popouts, honeycomb, rock pockets, and other objectionable conditions. 

2. Correct high areas in unformed surfaces by grinding after concrete has cured at least 14 days. 
3. Correct low areas in unformed surfaces during or immediately after completion of surface 

finishing operations by cutting out low areas and replacing with patching compound.  Finish 
repaired areas to blend into adjacent concrete.  Proprietary underlayment compounds may be 
used when acceptable to Architect. Refer to Section 03542 for cementitious patching 
compound. 

4. Repair defective areas, except random cracks and single holes not exceeding 1 inch in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective areas to sound 
concrete with clean, square cuts and expose reinforcing steel with at least 3/4 inch clearance 
all around.  Dampen concrete surfaces in contact with patching concrete and apply bonding 
compound.  Mix patching concrete of same materials to provide concrete of same type or class 
as original concrete.  Place, compact, and finish to blend with adjacent finished concrete.  Cure 
in same manner as adjacent concrete. 

G. Repair isolated random cracks and single holes not over 1 inch in diameter by dry-pack method.  
Groove top of cracks and cut out holes to sound concrete and clean of dust, dirt, and loose particles.  
Dampen cleaned concrete surfaces and apply bonding compound.  Mix dry-pack, consisting of one 
part portland cement to 2-1/2 parts fine aggregate passing a No. 16 mesh sieve, using only enough 
water as required for handling and placing.  Place dry- pack before bonding compound has dried.  
Compact dry-pack mixture in place and finish to match adjacent concrete. Keep patched area 
continuously moist for not less than 72 hours. 

H. Perform structural repairs with prior approval of Architect for method and procedure, using specified 
epoxy adhesive and mortar. 

I. Repair methods not specified above may be used, subject to acceptance of Architect. 

3.09 DEFECTIVE CONCRETE 

A. Modify or replace, at Architect's option, concrete not conforming to required levels and lines, details, 
elevations and appearance.  Removal and replacement shall not impair the strength or appearance of 
the structure. 

B. Repair or replace concrete not properly placed or of the specified type. 

3.010 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed under provisions of Section 01400. 

B. Maintain records of placed concrete items.  Record date, location of pour, quantity, air temperature, 
and test samples taken. 

C. Every load of concrete shall be tested for slump, air entrainment, and compressive strength cylinders 
as specified in this section. 

D. Testing laboratory is to be present during every concrete placement. 

E. Formwork, Reinforcing Steel and Inserts 
1. Prior to each concrete pour, inspect formwork for tightness of joints, proper shoring and 

bracing, and location of rustications, in accordance with ACI 347. 
2. Prior to each concrete pour, inspect fabrication and bending of bars, bar sizes, spacing, 

placement and tying in accordance with ACI 315. 
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3. Prior to each concrete pour, inspect positioning of steel inserts and assemblies, sizes, and 
spacing, and test fusion-welded anchors and sheer connectors. 

F. Cast-in-Place Concrete 
1. Design Mixes 

a. Concrete mixtures to be reviewed by testing laboratory. 
b. At the beginning of the work, submit proposed concrete mixes for review by 

Architect/Engineer and testing laboratory, including the sieve analysis of fine and 
coarse aggregate ASTM C 136, dry rodded weight of coarse aggregate, ASTM C 29, 
and the specific gravity (bulk saturated surface dry), of fine and coarse aggregates 
ASTM C 127 and C 128.  Laboratory will review and make mix modification 
recommendations. 

c. Do not mix concrete for placing in the work until after laboratory reports reflect that 
each proposed mix will develop the strength required. 

2. Test Cylinders:  Make at least one test of each day's pouring or each 50 cubic yards, whichever 
comes first, on each different portion or section of the work. Mold and cure specimens in 
accordance with ASTM C 31, and test in accordance with ASTM C 39.  Test cylinders shall be 
made and tested by the laboratory in accordance with ASTM C 172.  Footings, walls, and floor 
systems constitute different sections.  Each test shall consist of 5 specimens, 2 of which shall 
be broken at 7 days, 2 at 28 days and one held in reserve.  Determine temperature and air 
content for each set of test cylinders in accordance with ASTM C 231. 

3. Field Quality Control 
a. Determine slump for each strength test and whenever consistency of concrete appears 

to vary, in accordance with ASTM C 143.  Do not allow water to be added to the mix, 
especially after slump tests are performed. 

b. Monitor addition of water to concrete and length of time concrete is allowed to remain 
in truck. 

c. Certify delivery tickets indicating class of concrete, amount of water added during 
initial batching, and time initial batching occurred. 

d. Monitor work being performed in accordance with ACI recommendations as a standard 
of quality. 

e. Test for air entrainment on all concrete exposed to the elements. 
4. Source Quality Control:  Periodically inspect and control concrete mixing and loading of 

transit mix trucks at batch plant at intervals as agreed to by Architect/Engineer and laboratory 
personnel. 

3.011 PROTECTION 

A. Protect finished work under provisions of Section 01500. 

B. Immediately after placement, protect concrete from premature drying, excessively hot or cold 
temperatures, rain or running water and mechanical injury. 

C. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary 
for hydration of cement and hardening of concrete. 

3.012 SCHEDULE 

A. Reference drawings for schedule of concrete 28-day compressive strength. 

END OF SECTION 



�������	
���� � �����
�
�

�����"�����#� �����������

����������������������"�����#�

��������������� �

�!� �� ���������"�����

�! ��
0	��/�
�)������
�-�%4	/	%�/�%.�'+���%�'�
,'6�	�,1)	��������
�
�)��1--�2��'
�3��%�)	'	%�/�
�)�
�	4	/	%������-�,	.	,
'	%����,'	%�/6�
--3�'%�'+	/���,'	%�!�

�!� ��""��#�

�! �+	/���,'	%��	�,1)�/�1�	'�2
/%��3�
//�2(	�/�,%�/	/'	���%.�'+��.%%0	��*�

�! �%�,��'��"
/%��3���	'/!�
�! �
,��(�	,&!�
�! "%�'
��
�)���%1'!�
�! �	�/�
�)�
�,+%�/!�
=! �2(�))�)�.
/+	��!�
>! "	/,�
��%1/�2
/%��3�
,,�//%�	�/!�

�! ��
'�)���,'	%�/�	�,1)��'+��.%%0	��*�

�! �	4	/	%���X���,'	%��d�%%.��-�,	
'	�/d!�
�! �	4	/	%���X���,'	%��d@%	�'���

�'/d�.%��/�
	���,%�'�%�
�)��9-
�/	%��?%	�'/�	��1�	'�2
/%��3!�

�! ��%)1,'/�.1��	/+�)6�(1'��%'�	�/'
�)6�1�)���'+	/���,'	%��	�,1)��'+��.%%0	��*�

�! ��,+%��/�,'	%�/�%.�
)?1/'
(��2
/%��3�
�,+%�/�.%��,%���,'	���'%�/'�1,'1�
�.�
2�6�	�/'
�)�1�)���
�	4	/	%���=���,'	%��d�'�1,'1�
��'�����
2	��!d�

�! ��%)1,'/�	�/'
�)6�(1'��%'�.1��	/+�)6�1�)���'+	/���,'	%��	�,1)��'+��.%%0	��*�

�! �'��� 	�'�/� 
�)� /+�.�
n��/� .%��1�	t� 2
/%��36� .1��	/+�)�1�)e��� 	4	/	%���=��e,'	%��d "�'
�
�
(�	,
'	%�/!d�

�!� ���"���� ��

�! ��%)1,'��
'
*���%���
,+�'3-��%.�-�%)1,'�	�)	,
'�)!�
�! "	9���/	��/*���o���
,+�'3-��%.�2%�'
��
�)���%1'!��� �,1)��)�/,�	-'	%��%.�'3-��
�)�-�%-%�'	%�/�%.�

	����)	��'/!�
�! ��,1)��'e/'��e-%�'/6�-e�� ���"���X��6�.o��2o�'
��2i9�/��eB1	��)�'o�,o2-3� 0	'+�-�o-��'3�

/-�,	.	,
'	%�!�
�! ��,1)��'e/'�� �-%�'/6�-e�� ���"������<6�.% ��� �%1'� 2	9�/��eB1	��)�'o�,o2-3� 0	'+�,o2-��//	4��

/'����'+���B1	��2��'!�

�!� C�� ��#�����������

�! ��/'	�������,3�C1
	.	,
'	%�/*�����	�)�-��)��'�
���,3�B1
	.	�)�
,,%�)	���'%����"�����<��.%��'�/'	���
	�)	,
'�)6�
/�)%,12��'�)�
,,%�)	���'%����"���=��!�



�������	
���� � �����
�
�

�����"�����#� �����������

�! �%1�,�� 	2	'
'	%�/�.%��"
/%��3���	'/*���('
	���9-%/�)�2
/%��3�1�	'/�%.�
�1�	.%�2�'�9'1���
�)�,%%�6�%��

� 1�	.%�2�(��)� 0	'+	�� '+�� �
���/� 
,,�-'�)� .%�� '+�/�� ,+
�
,'��	/'	,/6�' +�%1�+�%��� /%1�,�� .�%2�
� /	����
2
�1.
,'1����.%���
,+�-�%)1,'���B1	��)!�

�! �%1�,�� 	2	'
'	%�/�.%��"%�'
��"
'��	
/*���('
	��2%�'
��	����)	��'/�%.�
�1�	.%�2�B1
	'36�	�,1)	���,%%��
.%���9-%/�)�2
/%��36�.�%2�
�/	����2
�1.
,'1����.%���
,+�,�2��'	'	%1/�,%2-%���'�
�)�.�%2�%���/%1�,��
%��-�%)1,���.%���
,+�
�����
'�!�

�!= �� �5��#6��������6�����U��� ����

�! �'%��� 2
/%��3� 1�	'/�%n��l�4
'�)�-l
'.%�2/� 	��
 �) �3�%c
'	%�!���f� 1�	'/�
r�� �%'�/ '%��)� 	��
n��n,%/�)�
%,
'	%�6�,%4���'%-/�
�)�/	)�/�%.�/'
,&/�0	'+�0
'��-�%%.�/+��'	��6�/�,1��3�'	�)!��� .�1�	'/�(�,%2��0�'6�)%�
�%'�	�/'
�1�'	�'+�3�
���)�3!�

�! �'%���,� 2��'	'	%1/� 2
'��	
/� %���e4
'�)�-l
'.%�2/6�1n)���,%v��6�
� )�	n�
�)r3�o,
'	%�!���o��o'� 1/��
,�2��'	'	%1/�2
'��	
/�'+
'�+
4��(�,%2��)
2-!�

�! �'%���
�����
'�/�0+������
)	���
�)�%'+�����B1	��)�,+
�
,'��	/'	,/�,
��(��2
	�'
	��)�
�)�,%�'
2	�
'	%��

4%	)�)!�

�! ��	4���- ��(��)�)6� )�3�2 %�'
��2 	9� 	��2 %	/'1�����/	/'
�'� ,%�'
	���/�) �/	���)� .%�� 	.'	���
 �)�� 2-'3	���
	�'%�)	 /-��/	���/ 	%!���t%��� -��(��)�)6�)r3� 2%�'
�� 2	9�	n�)� 	4��3�, %�'
	���/�%� ��l�4
'�)�- 
'.%�2/6�
1�)���,%4��6�
�)�	��
�)�3�%,
'	%��%��	��
�2�'
�)	/-��/	���/	%�0	'+�0�
'+��-�%%.�,%4��!�

�! �'%���2
/%��3�
,,�//%�	�/6�	�,1)	���2�'
�	'�2/6�'%�-��4��'�,%��%/	%��
�)�
,,121
'	%��%.�)	�'�
�)�%	!�

�!> ���@���������������

�! ��%'�,'	%��%.�"
/%��3*��� 1�	���,%�/'�1,'	%�6�,%4���'%-/�%.�0
/6�-�%?�,'	%�/6�
�)�/	/�0	'+�0
'��-�%%.�
/+��'	���
' ���d�% .��
,h�) 
37/� 0%�&!� ��o4���- 
�'	
3�,%m-�'�)� 2
/%��3� 0+���,% �/'�1,'	%�� 	/� �%'�	 ��
-�%���//!�

�! �'
	�����4��'	%�*�����4��'���%1'6�2%�'
�6�
�)�/%	�.�%2�/'
	�	���'+��.
,��%.�2
/%��3�'%�(���.'��9-%/�)�%��
-
	�'�)!���22�)	
'�3���2%4����%1'6�2%�'
�6�
�)�/%	�'+
'�,%2��	��,%�'
,'�0	'+�/1,+�2
/%��3!�

�! ��%'�,'�(
/��%.�0
/�.�%2��
	��/-
/+�)�21)�
�)�.�%2�2%�'
��/-
''���(3�/-��
)	���,%4��	��/�%��
��%1�)�
�)�%4���0
�/1�.
,�!�

�! ��%'�,'�/	/6��)��/6�
�)�-�%?�,'	%�/�.�%2�2%�'
��)�%--	��/!�
�! ��%'�,'�/1�.
,�/�%.�0	�)%0�
�)�)%%��.�
2�/6�
/�0��
/�/	2	
��-�%)1,'/�0	'+�-
	�'�)�
�)�	�'���
�

.	�	/+�/6�.�%2�2%�'
��)�%--	��/!�
�! �1���/,
..%)�(%
�)/���
��'+��0
�%���)���
'�'+����)�%.��
,+�)
3�'%�-��4��'��
	��.�%2�/-
/+	���

2%�'
��
�)�)	�'�%�'%�,%2-�'�)�2
/%��3!�

�! �%)�$�
'+�����B1	��2��'/*���%��%'�1/��.�%A���2
'��	
/�%��2
'��	
/�2	9�)�%��,%
'�)�0	'+�	,��%��.�%/'!��
�%��%'�(1	)�%�� .�%A���/1(/'�
'�/!��� �2%4��
�)���-
,��1�	'�2
/%��3�)
2
��)�(3� .�%/'�%��(3� .���A	���
,%�)	'	%�/!�C%2-3�w	'+�c%)�0�
'+���c%�/'�1,'	%��r�B1	��2��'/�,o�'
	��)�i��
����=��!�8�����>8�"��>��!�

�! �%)�$�
'+�����
�	��*��� /��	B1	)�,�
�	���2�'+%)/�%�3�0+���
	��'�2-��
'1���	/����)�����
�)�

(%4��
 �)� 0	��e2
	��/o�1� '	� 2
/%��3� +
/�)�i�)6�(1t��o'� �//�'h
��X�)
y/�
 .'���,o2-�'	���
,�
�	��!�



�������	
���� � �����
�
�

�����"�����#� �����������

�! U%'�$�
'+��� ��B1	��2��'/*���o2-3� 0	'+�+o'�0�
'+���,%n/'�1,'	%���eB1	��2��'/�,%n'
	��)�	n�
����=��!�8�����>8�"��>��!�

������������������

�!� "�����#������6������� �

�! ��.�,'	4����	'/*��� �.����,�)�2
/%��3�1�	'�/'
�)
�)/�2
3�
%0�
�,�� '
	��-��,��'
���%.�1�	'/�'%��9,��)�
'%��
�,�/�
�)�'%�,%�'
	��,+	-/6�,�
,&/6�%��%'+���)�.�,'/��9,��)	���	2	'/�/'
'�)�	��'+��/'
�)
�)!��� %��%'�
1/�� 1�	'/� 0+���� /1,+�) �.�,'/6� 	�,1)	���) 	2��/	%�/� '+
'� 4
�3� .�%2� /-�,	.	�)�) 	2��/	%�/� (3� 2%��� '+
��
/'
'�)�'%��
�,�/6�0	�(���9-%/�)�	��'+��,%2-�'�)�$%�&�%��0	�	2-
	��'+��B1
	'3�%.�,%2-�'�)�2
/%��3�

�!� ���������"�����#�������

�! �+
-�/*���r%4	)��/ +
-�/�	n)	,
'�)�
�d�
/ �. %%0/6� 0	'+�� 9-%/�)�/u�.
,�/� 2
',+	����9p%/�)�. 
,�/�% .�

)?
,��'�1�	'/�1��//�%'+��0	/��	�)	,
'�)!�

�! ��%4	)��/-�,	
�/+
-�/�.%��	�'�/6�,%����/6�?
2(/6�/
/+�/6�2%4�2��'�?%	�'/6�+�
)��/6�(%�)	��6�
�)�
%'+���/-�,	
�,%�)	'	%�/!�

�! ��'���
�$
'�����-���'*����%4	)��1�	'/�2
)��0	'+�	�'���
�0
'�����-���'�.%���9-%/�)�1�	'/!�

�! ��'���
�$ 
'���� �-���'*� �  	B1	)�-o32��	,6�	n'���
� 0
'�����-���'�
) 2	9'1���'h
'� )%�/��o'�
��)1,��.�91�
�(%�)�/'����'+!��� �	'/�2
)��0	'+�	�'���
�0
'�����-���'6�0+���'�/'�)�
,,%�)	���'%�
���"���=���
/ �
�w
�
s/�2(3� 2
)�� 0	'+� 2%�'
��,%n'
	�	���	n'���
� 0
'�����-���'�
2
�1.
,'1���7/�2%�'
��
))	'	4�6�0	'+�'�/'�-��	%)��9'��)�)�'%����+%1�/6�/+
�/+%0��%�4	/	(��0
'���
%���
&/�%��'+��(
,&�%.�'�/'�/-�,	2��!�


! ��%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6 -�%4	)��%���%.�'+��.%%0	���
4
	
(��
-�%)1,'/�'h
'� 2
3�(� �	n,%�-%�
'�)�	n'%�' +��$o�&�	n,1)�6�(1t�
r�� �%'�i2	'�)�'o6�'h��
.%%0	��*�

�; ��"��+�2	/'�	�/`��
	��%,!�
�; ������&'	����/�/,+
.'`��+�%-���1/!�
�; ��
,���%�/'�1,'	%����%)1,'/6�$!��!���
,��Y��%!����%��!`���3��%,&!�

�! ��,%�
'	4���"�/*�����"���<�!�
�! ��%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6�-�%4	)��
/�	�)	,
'�)�%����
0	��/!�
�! ���/	'3��
//	.	,
'	%�*���%�2
�0�	�+'!�
�! �
''����
�)���9'1��*!��'
�)
�)�-
''����/-	'�.
,��.	�	/+!��
�! �%%�/*���/�	�)	,
'�)�%����
0	��/!�

�!� ����q�

�! �����
*����%4	)��/+
-�/�	�)	,
'�)�
�)�
/�.%%0/*�

�! �%����)/�%.�/	/�
�)�,
-/�
�)�.%��/	2	
��
--	,
'	%�/�'+
'�0%1)�%'+��0	/���9-%/��1�.	�	/+�)�(�	,&�
/1�.
,�/6�-�%4	)��1�	'/�0	'+%1'�,%��/�%��.�%�/�
�)�0	'+��9-%/�)�/1�.
,�/�.	�	/+�)!�

�! ��%4	)��/p�,	
�/h
-�/� .%��
-p	,
'	%�/� 0+����/t��',+���1n	'/�,
n�%'�
,,%m2%)
'��/p�,	
�
,%�)	'	%�/6�	�,1)	���'+%/��
'�,%����/6�2%4�2��'�?%	�'/6�(%�)�(�
2/6�/
/+�/6�
�)�	�'�/!�

�! ��%4	)��/-�,	
�/+
-�/�.%��
--	,
'	%�/���B1	�	���(�	,&�%.�/	A�6�.%�26�,%%�6�
�)�'�9'1���%���9-%/�)�
/1�.
,�/�'+
'�,
��%'�(��-�%)1,�)�(3�/
0	��!�



�������	
���� � �����
�
�

�����"�����#� �����������

�! ��%4	)��/-�,	
�/h
-�/�.%��
--	,
'	%�/�0+����/+
-�/�- �%)1,�)�( 3�/
0	��� 0%1)���/1'� 	��/
0�)�
/1�.
,�/�(�	����9-%/�)�'%�4	�0!�

�! �
,����	,&*�����"�����>6���
)���$6��3-����V!�

�! ��	'	
��
'��%.��(/%�-'	%�*�� �//�'+
������8���/B!�	�!�-���2	�1'��0+���'�/'�)�-������"���>X!�
�! �..%��/,��,�*� �� �%4	)��(r	,&�'h
'� +
/�(e���'e/'�)�
,,% �)	��� '%� ���"���>X�
n)�	s��a'�)�d �%'�

�..%��/,�)!d�
�! �1�.
,���%
'	��*����	,&�0	'+�,%%�/�%��'�9'1��/�-�%)1,�)�(3�
--	,
'	%��%.�,%
'	��/�/+
�0	'+/'
�)�

=��,3,�/�%.� .���A	��� 
�)� '+
0	���-��� ���"���>X� 0	'+� �%�%(/��4
(��)	..����,��	�� '+�� 
--	�)�
.	�	/+�0+���4	�0�)�.�%2����.��'!�

�! �	A��:�,'1
��	2��/	%�/;*����=8��	�,+�/�0	)��(3����8��	�,+�/�+	�+�(3�X�=8��	�,+�/�%��!�
=! �--	,
'	%�*���/��0+����(�	,&�	/��9-%/�)6�1��//�%'+��0	/��	�)	,
'�)!�
>! �%%��
�)���9'1��*����/�	�)	,
'�)�%����
0	��/!�
X! ��%)1,'/*��/�	�)	,
'�)�%����
0	��/!�

�!� "����������������"������ ��

�! �%�'
�)���2��'*�����"����=�6��3-����%����6��9,�-'��3-������2
3�(��1/�)�.%��,%)�0�
'+���,%�/'�1,'	%�!��
��%4	)���
'1�
�,%%��%��0+	'��,�2��'�
/���B1	��)�'%�-�%)1,��2%�'
��,%%��	�)	,
'�)!�

�! U3)�
'�)� 	2�*�����"�����X6��3-���!�

�! �%�'
�)���2��'� 	2��"	9*���
,&
��)�(��)�%.�-%�'
�)�,�2��'�,%2-3	���0	'+����"����=�6��3-����%��
�3-�����6�
�)�+3)�
'�)�	2��,%2-3	���0	'+����"�����X6��3-���!�

�! "
/%��3���2��'*�����"���<�!�

�! ��%)1,'/*��/�	�)	,
'�)�%��'+��)�
0	��/!�

�! "%�'
����2��'*�����"������<!�

�! ��%)1,'/*���/�	�)	,
'�)�%��'+��)�
0	��/!�

�! ������
'��.%��"%�'
�*�����"������!�

�! �%�� 2%�'
�� '+
'� 	/�� 9-%/�)� '%� 4	�06� 1/�� 0
/+�)� 
�����
'��,% �/	/'	���% .� �
'1�
�/ 
�)� %�� ,�1/+�)�
/'%��!�

�! �%��?%	�'/��//�'+
���8��	�,+�'+	,&6�1/��
�����
'����
)�)�0	'+�����-��,��'�-
//	���'+���%!��>�/	�4�!�

�! ������
'��.%����%1'*�����"������!�

U! �%)�$�
'+��� �)2	9'1��*� ��o�,+%�	)�6��o�,%��%/	4�6�
,,� ��
'	���
) 2	9'1���,o2-3	��� 0	'+�
���"����<�8���<�"6�� 3-���6�
� )��e,%22��)�)�(y� 2
�1.
,'1����.o��1s��	n� 2
/%��3� 2%�'
��%f�
,%2-%/	'	%��	�)	,
'�)!�

�! ��%)1,'/*�


! ��
,���%�/'�1,'	%����%)1,'/6�
�1�	'�%.�$!��!���
,��Y��%!����%��!`�"%�/�'!�

�! $
'��*���%'
(�!�

�!= ������������U����



�������	
���� � �����
�
�

�����"�����#� ���������=�

�! "
'��	
/*����%4	)��'	�/�
�)�
�,+%�/�/-�,	.	�)�	��/1(/�B1��'�-
�
��
-+/�'+
'�
���2
)��.�%2�2
'��	
/�'+
'�
,%2-3�0	'+��	�+'�/1(-
�
��
-+/�(�%06�1��//�%'+��0	/��	�)	,
'�)!�

�! U%'��	-��a4
�	A�)6��a�(%���'���$ 	��*�� ���"�����`�0	t+� ���"����=�8���=�"6�� 
//�����
,%
'	��!�

�! �'
	��//��'���$	��*�����"���=��8��=��"6��3-����>!�
�! �
4
�	A�)��'����+��'*�����"���>=�8��>=�"6��%22��,	
��'��6��>��A	�,�,%
'	��!�
�! �'����h��'6� �
4
�	A�)�
 .'����a(�	,
'	%�*� � ���"�������8������"6�� %22��,	
� �'��6�+o'�)	-�

�
4
�	A�)�
.'���.
(�	,
'	%��'%�,%2-3�0	'+����"����=�8���=�"!�
=! �'
	��//��'����+��'*�����"���>>>6��3-�����!�

�! $	����	�/6������
*�����//�%'+��0	/��	�)	,
'�)6�/	A��0	���'	�/�'%��9'��)�
'��
/'�+
.0
3�'+�%1�+�4������
(1'�0	'+�
'��
/'�=8��	�,+�,%4���%��%1'/	)��.
,�!���u'�����)/�%.�0	��/�
���(��'�<��)� ����/�
�)��9'��)���
	�,+�/�-
�
��'%�.
,��%.�4�����!�

�! �)?1/'
(�� ��,+%�/� .%���o���,'	���'o��t�1,'1��*���r%4	)��
� ,+%�/�' +
'�
l%0� 4��'	,
�%r�+o�	A%�'
�

)?1/'2��'�(1'���/	/'�'��/	%��
�)�,%2-��//	%��.%�,�/�-��-��)	,1
��'%�-
���%.�0
!�

�! �	����,'	%��.%���'�����
2�*����	
��1
��/+
-�)�0	���'	�6�/	A�)�'%��9'��)�0	'+	����	�,+�%.�2
/%��3�
.
,�6�2
)��.�%2���!�=�	�,+��)	
2�'��6�+%'�)	-��
4
�	A�)�/'���0	��!�

�!> �"�������� ��U����"������ ��

�! "�'
��
/+	��*���

�! �'
	��//��'��*�����"������8�����"6��3-�����6��!��>�	�,+�'+	,&!�
�! �
(�	,
'��, %�'	�1%1/� .
/+	��/�	� � /�,'	%�/� <>�	 �,+�/� %��� 2	�	2126�(1' �� %'�� 9,��)	��� ���. ��'!�

��%4	)��/-	,��-
'�/�
'�?%	�'/�%.�.%�2�)6�/2%%'+�2�'
�.
/+	��!�
�! �
(�	,
'�� '+�%1�+�0
�2 �'
�. 
/+	��� �2(�))�)� 	��2 
/%��3�. �%2� /'
	��//�/ '��6� 0	'+�� 	(/� 
'� ��

	�,+�	�'��4
/�
%������'+�%.�.
/+	���'%�-�%4	)��
��	�'���
�2%�'
��(%�)!�
�! �
(�	,
'��'+�%1�+�0
�.
/+	���0	'+�/�
-%,&���,�	4���%���9'��	%��.
,��0+����	�)	,
'�)�'%���,�	4��

,%1�'��.
/+	��!�
=! �
(�	,
'��'+�%1�+�0
�.
/+	���0	'+�)�	-��)��6�1��//�%'+��0	/��	�)	,
'�)!���
(�	,
'��(3��9'��)	���

.
/+	����8��	�,+�%1'�.�%2�0
6�0	'+�%1'����)���(��'�)%0�����)�����/�
�)�+�22�)!�
>! �
(�	,
'��2�'
�)�	-��)��/�
�)�/�

�'�/'%-/�.%���	((�)�2�'
�.
/+	���.�%2�-
	��2�'
�.
/+	���%.�

/
2��2�'
�
/��	((�)�.
/+	���
�)��9'��)	���
'��
/'���	�,+�/�	�'%�0
�0	'+�+�22�)�	������)���'%�
��,�	4��� 	((�)�. 
/+	���
 �)�. %�2�
 �+o%&�)�/ �
2!���o�2�+ �2�%� � 1--���/ 1�.
,�� %.� 2�'
�/ %�'h
'�
,%2-�'�)�/�
2�0	�/+�)�0
'��!�

X! "�'
��9-
�/	%��@%	�'��'�	-/*���
(�	,
'��.�%2�/'
	��//�/'���,%--���'%�/+
-�/�	�)	,
'�)!�

�! ��9	(���
/+	��*���/��%���%.�'+��.%%0	���1��//�%'+��0	/��	�)	,
'�)*�

�! �1((��	A�)��/-+
'� �
/+	��*���o2-%/	'��.l
/+	���-�o)1,'�,o�/	/'	���%. �
 �-i
(�6�
 )+�/	4��
�1((��	A�)�
/-+
'�,o2-%1�)6�(%� )�)�'o�
 �+i�+�)��/	'36�,r%//�
2	�
'�)�-o3�'+3����. 	2�'% �
-�%)1,��
��%4��
�'+	,&��//�%.��%'��//�'+
���!����	�,+!�


! ��%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6�-�%4	)��%���%.�'+��.%%0	��*�

�; �)4
�,�)��1	)	�����%)1,'/���,!`���������
!�
�; �
�	/���%
'	��/�Y�$
'��-�%%.	��`���$�X�=��$���+�1�$
��
/+	��!�
�; �
3'%�� �1-��	%���o�-%�
'	%�6��u����$
�� 	4	/	%�`� �1�����
��	����h�1�$
�

�
/+	��!�
�; �	(��0�(6��
�&�U
22��(�
2��%�-!`��B1
.
/+�=��!�



�������	
���� � �����
�
�

�����"�����#� ���������>�

=; ��
,��� %�/'�1,'	%��� �%)1,'/6�$ !�� !�� �
,�� Y�� %!� �� �%��!`�� ��2����
��	���$ 
�
�
/+	��!�

>; U�,&2
����1	)	�����%)1,'/���,!`��%!�����1((��	A�)��/-+
'��+�1�$
��
/+	��!�
X; U%+2
���Y��
��
�)6���,!`���9'�%.
/+!�
�; $!��!�"�
)%0/6���,!`��	���+	�)��+�1�$
��
/+	��!�
<; �%3�1
�)���%)1,'/6���,!`�yPolyguard 300{�yPolyguard 400{!�
��; �
�)��"
�1.
,'1�	����%!6���,!`��
�)%���
!�
��; $		
2/���%)1,'/6���,!`��4��
/'	,�"����!�

(! �,,�//%�	�/*���r%4	)��- ��.%�2�)�,%r���/6��� )�) 
2/6�%t+���/p�,	
�/h
-�/6�
n)�/e
2	���
2
'��	
/�-�%)1,�)�(3�.
/+	���2
�1.
,'1���!�

�! �
/'%2��	,��h��2%-
/'	,��l
/+	��*���o2-%/	'��. 
/+	���-r%)1,'�,o�/	/'	���%f�
 �-o3�/'���
��	�.%�,�)��'+3����	�'��-%32���
%3!�


! ��%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6�-�%4	)��%���%.�'+��.%%0	��*�

�; �1�%�'`��+�1�$
��
/+	��!�
�; U%+2
���Y��
��
�)6���,!`���9��
/+!�
�; U3%
)6���,!`�U3%
)��%
&�)��
/+	����3/'�2!�
�; "%�'
����'����6� ')!`��%'
��
/+!�

(! "%�%	'+	,��+��'*���
/'%2��	,�'+��2%-
/'	,�.
/+	��6��!����	�,+�'+	,&!�
,! ��.��)+�/	4���+��'*���l
/'%2��	,�'+��2%-
/'	,�. 
/+	��6��!��=�	�,+� '+	,&6�0	'+�
 ��!��=�

	�,+��'+	,&�,%
'	���%.�
)+�/	4�!�
�

)! ��.��)+�/	4��� +��'� 0	'+� ��	-��d��*���l
/'%2��	,� '+��2%-
/'	,� .
/+	��6� �!��=�	 �,+��
'+	,&6� 0	'+�
 � �!��=�	�,+�� '+	,&�, %
'	���%f�� 1((��	A�)�
/-+
'�
)h�/	4�!��$h����. 
/+	���
�9'��)/� '%� .
,��%.� 2
/%��36�� 1((��	A�)�
/-+
'� ,%
'	��� 	/� +�)�(
,&� 
--�%9	2
'�3����8��
	�,+�/�.�%2��)��!�

�; �%%�*���
,&!�

�! �,,�//%�	�/*���r%4	)��-r�.%�2�)�,%r���/6���d�)a2/6�%t+���/p�,	
�/h
-�/6�
n)�/e
2	���
2
'��	
/�-�%)1,�)�(3�.
/+	���2
�1.
,'1���!�

�! ���"� �
/+	��*� � �+��'� .
/+	��� -�%)1,'� 2
)�� .�%2� �'+3����-�%-3����)	���� '��-%32��6�
,%2-3	���0	'+����"����>�X6��!����	�,+�'+	,&!�


! ��%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6�-�%4	)��%���%.�'+��.%%0	��*�

�; �
�	/���%
'	��/�Y�$
'��-�%%.	��`�����q����)����"��+�1�$
��
/+	��!�
�; �	��/'%����-�,	
'3���%)1,'/`��
/+�1
�)!�
�; U�,&2
����1	)	�����%)1,'/���,!`��%!�������"��+�1�$
��
/+	��!�
�; U%+2
���Y��
��
�)6���,!`��-�
�"
9����"��+�1�$
��
/+	��!�
=; �
�)��"
�1.
,'1�	����%!6���,!`����"��
/+	��!�

�! �--	,
'	%�*�����//�%'+��0	/��	�)	,
'�)6�1/��'+��.%%0	��*�

�! $+����.
/+	���	/�	�)	,
'�)�'%���,�	4��,%1�'��.
/+	��6�1/��2�'
�.
/+	��!�
�! $+����.
/+	���	/�	�)	,
'�)�'%�(��'1���)�)%0��
'�%��(�3%�)�'+��0
�.
,�6�1/��2�'
�.
/+	��!�
�! $+����.
/+	���	/�-
�'3��9-%/�)�
�)�	/�	�)	,
'�)�'%�'��2	�
'��
'�'+��0
�.
,�6�1/��2�'
�.
/+	���

0	'+�
�)�	-��)���%��.�9	(��.
/+	���0	'+�
�2�'
�)�	-��)��!�
�! $+����.
/+	���	/�.13�,%�,�
�)6�1/��2�'
�.
/+	���%��.�9	(��.
/+	��!�



�������	
���� � �����
�
�

�����"�����#� ���������X�

�! �%)���
�)���

�'/�.%���+��'�"�'
��
/+	��/*�

�! �%)���. %��� '
	��//� �'��*�� ���"�����6�� �
)����>�6� 0	'+�
 ,	)� .19�%f�' 3-���e,%22��)�)�( 3�
/'
	��//�/'���/+��'�2
�1.
,'1���!�

�! �%)���.%���%--��*�����"�����6���
)����=�6�=��-��,��'�'	��
�)�=��-��,��'��
)!�

�! �)+�/	4�/6��r	2��/6�
�d� ��
2��a-�/�. %���l
/+	��/*� ��l
/+	��� 2
�1.
,'1���7/�/t
�)
�)�-�o)1,'/�%� �
-�%)1,'/��e,%22��)�)�(y�.l
/+	��� 2
�1.
,'1����. %��(%�d	���. 
/+	���/h��'/�'o��a,+�%' +���
n)�'o�
/1(/'�
'�/!�

�!X "����  �������"�����#�������������

�! �%2-��//	(���	��*�����2%)�)�.	���/'�	-/�,%2-3	���0	'+����"�����=>6���
)�����`�,%2-��//	(��1-�
'%��=�-��,��'`�%.�0	)'+�
�)�'+	,&��//�	�)	,
'�)`�.%�21
'�)�.�%2���%-����!�

�! $��-85��'���%)1,'/*���/��'+��.%%0	��6�1��//�%'+��0	/��	�)	,
'�)*�

�! ��1
���
/'	,�$��-85��'*������-	�,�6�.�9	(���9'�1/	%��2
)��.�%2��5���/	/'
�'�-%3-�%-3����
,%-%32��6�.1�+�	�+'�
�)�0	)'+�%.�+�
)�?%	�'�
�)�)�-'+��8��	�,+��//�'+
��)�-'+�%.�%1'���03'+�6�	��
,%%��/��,'�)�.�%2�2
�1.
,'1���7/�/'
�)
�)!�


! ��%)1,'/*�

�; U%+2
���Y��
��
�)6���,!`�C1
)�%�5��'!�

�! �
4	'3���
	�
���"
'��	
*��� ����)�
	�	���2�/+6�2
)��.�%2�-%32���/'�
�)/�'+
'�0	��%'�)���
)��0	'+	��
'+��0
�,
4	'3!�

�! ��%4	)��%���%.�'+��.%%0	���,%�.	�1�
'	%�/*�

! �'�	-/6��%'��//�'+
���8��	�,+� '+	,&�
�)����	�,+�/�0	)�6�0	t+�)	2-�)�/1�.
,��)�/	���)�'%�

,
',+�2%�'
��)�%--	��/�
�)�-��4��'�0��-�+%�/�.�%2�(�	���,%���)�0	'+�2%�'
�!�
(! �+��'/�%��/'�	-/�.1�)�-'+�%.�,
4	'3�
�)�	�/'
�)�'%�.1�+�	�+'�%.�,
4	'3!�

�! ��%)1,'/*�


! �)4
�,�)��1	)	�����%)1,'/���,!`�"%�'
�����
&!�
(! ��,+%4
'	%�/6���,!`��
4��
��"
/%��3�"
'!�
,! �
3'%���1-��	%���%�-%�
'	%�6��1����$
��	4	/	%�`��%3'	'��"%�'
��'%-!�
)! "%�'
����'����6� ')!`�"%�'
����'!�

�!� "�����#�� �������

�! ��%-�	�'
�3� �,	)	,��l�
���*��"
�u.
,'1���7/�/ '
�)
�)�/'����'+�,l�
����)e/	���)� .%���e2%4	���
2%�'
�8��%1'� /'
	�/6� �..%��/,��,�6� 
�)� %'+��� ��0� ,%�/'�1,'	%�� /'
	�/� .�%2� ��0� 2
/%��3� 0	'+%1'�
)	/,%%�	���%��)
2
�	���2
/%��3�/1�.
,�/!���/��-�%)1,'��9-��//3�
--�%4�)�.%��	�'��)�)�1/��(3�,�
����
2
�1.
,'1����
�)�2
�1.
,'1����%.�2
/%��3�1�	'/�(�	���,�
��)!�

�!< "����������������"�V���

�! �����
*���%��%'�1/��
)2	9'1��/6�	�,1)	���-	�2��'/6�
	����'�
	�	���
���'/6�
,,���
'%�/6���'
�)��/6�0
'���
��-���'�
���'/6�
�'	.���A��,%2-%1�)/6�%��%'+���
)2	9'1��/6�1��//�%'+��0	/��	�)	,
'�)!�



�������	
���� � �����
�
�

�����"�����#� �����������

�! �%��%'�1/��,
,	12�,+%�	)��	��2%�'
��%����%1'!�
�!  	2	'�,�2��'	'	%1/�2
'��	
/�	��2%�'
��'%�-%�'
�)�,�2��'�
�)�	2�!�
�! �))�, %)�0�
'+���
) 2	9'1��� :	.� 1/�);�
' � /
2��� 
'�� .%��
 � 2%�'
��' +
'� 0	�( ��� 9-%/�)�' %�4 	�06�

���
�)�//�%.�0�
'+���,%�)	'	%�/6�'%���/1���'+
'�2%�'
��,%%��	/�,%�/	/'��'!�

�! ���(��)�)6�� �3�"% �'
��" 	9*���u��	/+�) �3� 2%�'
��i ����)	��'/�	 ��. %�2�% .�
�-r�(��)�)�2 	9!��"�
/ 1���
B1
�'	'	�/�(3�0�	�+'�'%���/1���
,,1�
'��-�%-%�'	%�/6�
�)�'+%�%1�+3�(��)�	����)	��'/�(�.%���)�	4��	���'%�
��%?�,'�/	'�!�

�! "%�'
�� .%��� �	'� "
/%��3*� �� %2-3� 0	'+� ���"����X�6� ��%-��'3� �-�,	.	,
'	%�!� �� �%4	)��'+ �� .%%0	���
'3-�/�% .� 2%�'
�� .%��
-p	,
'	%�/�/ '
'�)�1 ��//�
 �%'+���' 3-��	 /�	 �)	,
'�)�%���e�)�)�' %�-� %4	)��� �B1	��)�
,%2-��//	4��/'����'+�%.�2
/%��3!�

�! �%��2
/%��3�(�%0���
)��%��	��,%�'
,'�0	'+��
�'+6�1/���3-���!�
�! �%���9'��	%�6�
(%4����
)�6�%
)�(�
�	���
�)��%��%
)�(�
�	���0
/�
�)�-
�
-�'�0
/`�.%��	�'��	%��

%
)�(�
�	��� 0
/`� .%��	� '��	%��� %��%
)�(�
�	���- 
�'	'	%�/`�
 �)� .%��% '+���
 --	,
'	%�/� 0+����

�%'+���'3-��	/��%'�	�)	,
'�)6�1/���3-���!�

�! �%��	�'��	%���%��%
)�(�
�	���-
�'	'	%�/6��3-���!�

�! �	�2��'�)�"%�'
�*���/��,%%��)�,�2��'�-�%)1,'!�

�! �	�2��'/�/+
��%'��9,��)����-��,��'�%.�-%�'
�)�,�2��'�(3�0�	�+'!�
�! �	�2��'/�/+
��%'��9,��)�=�-��,��'�%.�2
/%��3�,�2��'��(3�0�	�+'!�
�! "	9�'%�2
',+���,+	'�,'7/�/
2-�!�

�! ��%1'�.%����	'�"
/%��3*���%2-3�0	'+����"����X>!�

�! �/����%1'�%.�'3-��	�)	,
'�)�%�6�	.��%'�%'+��0	/��	�)	,
'�)6�%.�'3-��:.	���%��,%
�/�;�'+
'�0	�,%2-3�
0	'+��
(���!�=!��	������=��!�8�����>8�"��>���.%��)	2��/	%�/�%.���%1'�/-
,�/�
�)�-%1��+�	�+'!�

�! ��%4	)����%1'�0	'+�
�/12-�%.���'%����	�,+�/�
/�2�
/1��)�
,,%�)	���'%����"������8�����"!�

����������V��������

�!� �V�"��������

�! �9
2	���,%�)	'	%�/6�0	'+���/'
���-��/��'6�.%��,%2-	
�,��0	'+���B1	��2��'/� .%��	�/'

'	%��'% ��
�,�/�

�)�%'+���,%�)	'	%�/�
..�,'	���-��.%�2
�,��%.�0%�&!�

�! �%��'+e�� �,%�)6�-r�-
���0r	''����e-%�'6��n)%�/�)�(y��n/'
��6�	/t	���,o�)	'	%�/�)e'�	2��'
�'% �
-��.%�2
�,��%.�0%�&!�

�! 5��	.3�'+
'�.%1�)
'	%�/�
���0	'+	��'%��
�,�/�/-�,	.	�)!�

�! ��.%���	n/'

'	%�6��x
2	����o1�+�	��
n)�(u	'�	��,o�/'�1,'	%�� .%��-i-	���/y/'�2/�'o�4�r	.3�
c'1
�
%,
'	%�/�%.�-	-	���,%���,'	%�/!�

�! ��%,��)�0	'+�	�/'

'	%��%�3�
.'���1�/
'	/.
,'%�3�,%�)	'	%�/�+
4��(����,%���,'�)!�

�!� �����  �����6������� �

�! �+	,&��//*� ��1	)� ,
4	'3� 
�)� ,%2-%/	'�� 0
/� 
�)�%'+���2
/%��3� ,%�/'�1,'	%�� '%� .1� '+	,&��//� /+%0�!��
�1	)�/	����03'+��0
/�'%�
,'1
�0	)'+/�%.�2
/%��3�1�	'/6�1/	���1�	'/�%.�0	)'+/�	�)	,
'�)!�



�������	
���� � �����
�
�

�����"�����#� ���������<�

�! �1	)�,+
/�/�
�)���,�//�/�'%�
,,%22%)
'��	'�2/�/-�,	.	�)�	��'+	/�
�)�%'+�����,'	%�/!�

�!  �
4��%-��	��/� .%�� �B1	-2��'� '%�(�� 	�/'
�)�(�.%��� ,%2-�'	��� 2
/%��3!� � �.'��� 	�/'
	��� �B1	-2��'6�
,%2-�'��2
/%��3�'%�2
',+�'+��,%�/'�1,'	%��	22�)	
'�3�
)?
,��'�'%�%-��	��!�

�! �/��.1�/	A��1�	'/�0	'+%1'�,1''	���	.�-%//	(�!���.�,1''	���	/���B1	��)�'%�-�%4	)��
�,%�'	�1%1/�-
''����%��'%�
.	'�
d?%	�	���,o�/'�1,'	%�6�,u'�1n	'/�0i'+�2o'%��)�	4��� /
0/`�-� %4	)��,l�
�6�/h
�-6�1�,h	--�)��d��/!��
�%0�1�	'/�'%�)�3�(�.%���
3	���1��//�0�''	���%.�1�	'/�	/�/-�,	.	�)!���n/'
�,1'�1�	'/�0	'+�,1'�/1�.
,�/�

�)6�0+����-%//	(�6�,1'��)��/�,%�,�
�)!�

�! ���,'�
�)�
��
����1�	'/�.%���9-%/�)�1�	'�2
/%��3�'%�-�%)1,��
�1�	.%�2�(��)�%.�,%%�/�
�)�'�9'1��/!�

�! "	9�1�	'/�.�%2�/�4��
�-
�'/�%��,1(�/�
/�'+�3�
���-
,�)!�

�! $�''	���%.���	,&*��$�'�(�	,&�(�.%���
3	���	.�	�	'	
��
'��%.�
(/%�-'	%���9,��)/�����8���/B!�	�!�-���2	�1'��
0+���'�/'�)�-������"���>X!���%0�1�	'/�'%�
(/%�(�0
'���/%�'+�3�
���)
2-�(1'��%'�0�'�
'�'	2��%.�
3	��!�

�! �%2-3�0	'+�,%�/'�1,'	%��'%��
�,�/�	������=��!�8�����>8�"��>���
�)�0	'+�'+��.%%0	��*�

�! �%�� ,%�/-	,1%1/�4��'	,
� 	��/6�/1,+� 
/� �9'���
� ,%����/6� )%%�� ?
2(/6� ��4�
/6� 
�)� �9-
�/	%�� 
�)�
,%�'�%�?%	�'/6�)%��%'�4
�3�.�%2�-12(�(3�2%���'+
���8��	�,+�	�����.��'6��8��	�,+�	�����.��'6�%���8��
	�,+�2
9	212!�

�! �%��4��'	,
�
	��2��'�%.��9-%/�)�+�
)�?%	�'/6�)%��%'�4
�3�.�%2�-12(�(3�2%���'+
���8��	�,+�	�����
.��'6�%���8��	�,+�2
9	212!�

�! �%��,%�/-	,1%1/�+%�	A%�'
�	��/6�/1,+�
/�	�'�/6�/	/6�-
�
-�'/6�
�)���4�
/6�)%��%'�4
�3�.�%2��4��
(3�2%���'+
���8��	�,+�	�����.��'6��8��	�,+�	�����.��'6�%���8��	�,+�2
9	212!�

�! �%���9-%/�)�(�)�?%	�'/6�)%��%'�4
�3�.�%2�'+	,&��//�	�)	,
'�)�(3�2%���'+
��-1/�%��2	�1/��8��	�,+6�
0	'+�
�2
9	212�'+	,&��//�	2	'�)�'%��8��	�,+!���o��%'�4
�3�.�%2�(�)�?%	�'�'+	,&��//�%.�
)?
,��'�
,%1�/�/�(3�2%���'+
���8��	�,+!�

=! �%���9-%/�)�+�
)�?%	�'/6�)%��%'�4
�3�.�%2�'+	,&��//�	�)	,
'�)�(3�2%���'+
��-1/�%��2	�1/��8��	�,+!��
�%��%'�4
�3�.�%2�
)?
,��'�(�)�?%	�'�
�)�+�
)�?%	�'�'+	,&��//�/�(3�2%���'+
���8��	�,+!�

>! �%��.
,�/�%.�
)?
,��'��9-%/�)�2
/%��3�1�	'/6�)%��%'�4
�3�.�%2�.1/+�
	��2��'�(3�2%���'+
���8�>�
	�,+��9,�-'�)1��'%�0
�-
���%.�2
/%��3�1�	'/�0	'+	��'%��
�,�/�/-�,	.	�)�.%��0
�-
���%.�1�	'/!�

X! �%���9-%/�)�(�)�?%	�'/�
�)�+�
)�?%	�'/�%.�/'
,&�)�(%�)6�)%�� %'�4
�3�.�%2�
�/'�
	�+'�	���(3�2%���
'+
���8�>�	�,+�.�%2�%���2
/%��3�1�	'�'%�'+����9'!�

�!�  �#����"�����#�$�  ��

�!  
3�%1'�0
/�	��
)4
�,��.%��
,,1�
'��/-
,	���%.�/1�.
,��(%�)�-
''���/�0	'+�1�	.%�2�?%	�'�'+	,&��//�/�
�)�
.%��
,,1�
'��%,
'	%��%.�%-��	��/6�2%4�2��'�'3-��?%	�'/6���'1��/6�
�)�%../�'/!���4%	)�1/	����//�'+
��+
.�
/	A��1�	'/6�-
�'	,1
�3�
'�,%����/6�?
2(/6�
�)6�0+����-%//	(�6�
'�%'+���%,
'	%�/!�

�! �%�)��
''����.%���9-%/�)�"
/%��3*��� ��//�%'+��0	/��	�)	,
'�)6�
3��9-%/�)�2
/%��3�	���1��	���(%�)`�
)%��%'�1/��1�	'/�0	'+��//�'+
���%2	�
���	�,+�+%�	A%�'
�.
,��)	2��/	%�/�
'�,%����/�%��?
2(/!�

�!  
3�,%�,�
�)�2
/%��3�0	'+�
�1�	'/�	��
�03'+��	���1��	���(%�)�%��(%�)�)�(3�
--	����%'��//�'+
�����
	�,+�/!���o�)�
n)�	n'��%,&� �
,+�, %1�/��%f�� 
,+� 03'+��
 '�, %����/!���o� �%'� 1/�� 1�	'/� 0	'+� �//�' +
��
�%2	�
���	�,+�+%�	A%�'
�.
,��)	2��/	%�/�
'�,%����/�%��?
2(/!�

�! �'%--	��� 
�)�� �/12	���$ %�&*�� �'%-�0%�&� (3�� 
,&	��� (
,&� 1�	'/� 	�� �
,+� ,%1�/�� .�%2�' +%/��	 �� ,%1�/��
(�%0`�)%��%'�'%%'+!� �$+����e/12	���0%�&6�,�
��2
/%��3�/1�.
,�/� '+
'�
���'%���,�	4��2%�'
�6���2%4��
%%/��2
/%��3�1�	'/�
�)�2%�'
�6�
�)�0�'�(�	,&�	.���B1	��)�(�.%���
3	���.��/+�2
/%��3!�



�������	
���� � �����
�
�

�����"�����#� ������������

�! �1	'�	��$%�&*�� �/�,%�/'�1,'	%��- �%���//�/6�(u	)�	n�	t�2/� /-�,	.	�)�	 ��' +	/�
�)�% '+�����,'	%�/!�� �	�	 ��
/%	)3�0	'+�2
/%��3�
�%1�)�(1	'�	��	'�2/!�

�! �	�/-
,��(�'0����/'���.�
2�/�
�)�2
/%��3�/%	)3�0	'+�2%�'
�6�1��//�%'+��0	/��	�)	,
'�)!�

�! �1	)��%��%
)�(�
�	���	�'��	%��-
�'	'	%�/�.1�+�	�+'�%.�/'%�3�'%�1�)��/	)��%.�/%	)�.%%��%���%%.�/'�1,'1���

(%4�6�1��//�%'+��0	/��	�)	,
'�)!�

�! ��/'
�,%2-��//	(��.	���	��?%	�'�(�'0����'%-�%.�-
�'	'	%��
�)�1�)��/	)��%.�/'�1,'1���
(%4�!�
�! �
/'���-
�'	'	%��'%-�
�,+%�/�'%�/'�1,'1���
(%4��
�)�(1	)�	�'%�'%-�%.�-
�'	'	%�!����%1'�,�/�%.��"�/�

/%	)3�
 �%1�)�-/'	,�'u(�/�%. �
n,+%�/�
n)�-1s+�'u(�/� )%0��	n'%�� �%1'�'o�-�o4	)�� �8��	�,+�
,�
�
�,��( �'0����� �)�%f� 
n,+%���o)�
�d���d�%f �'u(�!�� �-
,��
�c+%�/� ���	 �,+�/� %!,!6�1 ��//�
%'+��0	/��	�)	,
'�)!�

�! $�)����%��%
)�(�
�	���-
�'	'	%�/�
�
	�/'�/'�1,'1���
(%4��0	'+�/2
�-	�,�/�%.�'	�6�/
'�6�%��2�'
!��
�	�?%	�'�0	'+�2%�'
��
.'���)�
)�%
)�)�.�,'	%��%.�/'�1,'1���
(%4��
--�%
,+�/�.	�
�-%/	'	%�!�

�!� "������������������@��������

�!  
3�2
/%��3�1�	'/�0	'+�,%2-�'�3� .	�)�(�)�
�)�+�
)�?o	�'/`�(1''�����)/�0	'+�/1..	,	��'�2%�'
��'% � .	�
+�
)�?%	�'/�
�)�/+%4��	�'%�-
,�!���%��%'�)��-3�.1��%0�(�)�?%	�'/�%��/1/+�+�
)�?%	�'/!�

�! �%%��9-%/�)�? %	�'/�/ 	�+'3� ,%�,
4�� 0+���' +12(-�	�'� +
�)6�1/ 	���
 �?o	�'��� 
�����'h
�� ?%	�'�'+	,&��//6�
1��//�%'+��0	/��	�)	,
'�)!�

�! �1'� ?%	�'/� .1/+� .%�� 2
/%��3� 0
/� '%� ��,�	4��-
/'��� %�� %'+��� )	��,'�
--	�)� .	�	/+�/� :%'+��� '+
��-
	�';6�
1��//�%'+��0	/��	�)	,
'�)!�

�!= ���U������"�����#������������� �"�"�����

�! ��,+%��2
/%��3�'%�/'�1,'1�
�2�2(��/�0+����2
/%��3�
(1'/�%��.
,�/�/'�1,'1�
�2�2(��/�'%�,%2-3�0	'+�
'+��.%%0	��*�

�! ��%4	)�� 
��%-��� /-
,���%'� �//� '+
�� �8�� 	�,+� 	��0 	)'+�(�'0����2 
/%��3� 
�)�/ '�1,'1�
� 2�2(��6�
1��//�%'+��0	/��	�)	,
'�)!��q��-�%-���/-
,��.����%.�2%�'
��
�)�%'+����	�	)�2
'��	
/!�

�! ��,+%��2
/%��3�'%�/'�1,'1�
�2�2(��/�0	'+�
�,+%�/��2(�))�)�	��2
/%��3�?%	�'/�
�)�
''
,+�)�'%�
/'�1,'1��!�

�! �-
,��
�c+%�/�
/ �	n)	,
'�)6�(u'��o'� 2%���'h
�� �>� 	�,+�/� %!,!�4 ��'	,
3�
�d� �>� 	�,+�/� %!,!�
+%�	A%�'
3!�

�!> ������ ������V��������@������

�! �����
*���n/'
�,%�'�%�
�)� �9-
�/	%��? %	�'�2
'��	
/�	n�1�	'�2
/%��3�
s�2
/%��3�- �%���//�/!���o��%'�

%0� 2
'��	
/�'% �/p
��, %�'�%�
n)��x-
�/	%��?o	�'/� 0	'+%1'�- �%4	/	%��'% �
 %0�. %��	 ��-
��� 0
�% ��
-
�'	'	%��2%4�2��'!�

�! �%�2��9-
�/	%��?%	�'/�	��(�	,&�2
)��.�%2�,
3�%��/+
��
/�.%%0/*�

�! �1	)�.
���/�%.�2�'
��9-
�/	%��/'�	-/�	�'%�2
/%��3!�� 
-��
,+�?%	�'���	�,+�/�	��)	��,'	%��%.�0
'���
.%0!����
�?%	�'/�(�%0���
)��
�)�
'�?1�,'1��/�0	'+�+%�	A%�'
��9-
�/	%��?%	�'/�	.�
�3!�

�! �1	)�.
���/�%.�.
,'%�3�.
(�	,
'�)6��9-
�/	%��?%	�'�1�	'/�	�'%�2
/%��3!�
�! �1	)�	��,%2-��//	(��?%	�'�.	��/�0+����	�)	,
'�)!�



�������	
���� � �����
�
�

�����"�����#� ������������

�! �%�2�%-���?%	�'�.1�)�-'+�% .�(� 	,&�03'+��
�)�%. �0	)'+�	n)	,
'�)6�(u'��%t� �//�' +
���8��	�,+� .%��
	�/'

'	%��%.�/�

�'�
�)�(
,&����%)�/-�,	.	�)�	���	4	/	%���X���,'	%��d@%	�'���

�'/!d�

�! ��%4	)��+ %�	A%�'
6�-� �//1�����	�4	���?o	�'/�(y��	t+���e
4	���
 ��
	r�/ -
,��% ��	 �/��'	���
�,%m-��//	(��
.	���%f� 0	)'+��eB1	��)� .%��	�s'
	���/e

�'�
n)�(a,&��� �%)�/p�,	.	�)�	� �� 	4	/	%���X�� �,'	%��d @%	�'�
��

�'/6d�(1'��%'��//�'+
���8��	�,+!�

�!  %,
'��+%�	A%�'
6�-��//1�����	�4	���?%	�'/�(���
'+�/+�.�
���/�/1--%�'	���2
/%��3!�

�!X  ���� ��

�! ��/'
�/'���	�'�/�0+����	�)	,
'�)!�

�! ��%4	)��2	�	212�(�
�	���%.���	�,+�/�
'��
,+�?
2(6�1��//�%'+��0	/��	�)	,
'�)!�

�!� � ��U���6�$����U� ��6���5��#���������6�����5�����

�! �����
*���n/'
��m(�))�)�. 
/+	���
� )� 0��-� +%�/�	n� 2
/%��3�
' � /+�.�
 ���/6� 	�'�/6� �)��/6�% '+���
%(/'�1,'	%�/�'%�)%0�0
�)�.%0�%.�0
'���	��0
6�
�)�0+����	�)	,
'�)!����/'
�4��'/�
'�/+�.�
���/6��)��/6�

�)�%'+���%(/'�1,'	%�/�'%�1-0
�)�.%0�%.�
	��	��,
4	'	�/6�
�)�0+����	�)	,
'�)!�

�! ��/'
�.
/+	���
/�.%%0/6�1��//�%'+��0	/��	�)	,
'�)*�

�! ���-
���2a/%��3�/u�.
,�/�/o�'h�3�
�e�/m%%'+�
n)�.r��� .�%2�-r%?�,'	%�/�'h
'�,o1)� -1�,'1���
.
/+	��!��$h����. 
/+	���	 /� 0	'+	�� 2%�'
��? %	�'6�- 
,��' +�%1�+�0
�. 
/+	���%� �/ %-	���(� )�%. �
2%�'
��
n)�, %4��� 0	'+� 2%�'
�!���e.%���,o4��	��� 0	'+� 2%�'
�6�/e
�- ���'�
'	%�/�	� � .
/+	��� 0	'+�

)+�/	4�6�/�

�'6�%��'
-��
/���,%22��)�)�(3�.
/+	���2
�1.
,'1���!�

�! �'�	�'�/�
�)�/+�.�
���/�
'�
�%-��	��/6��9'��)�.
/+	���
�2	�	212�%.�>�	�,+�/�	�'%�2
/%��3�
'�
�
,+���)!���'�+�
)/�
�)�/	/6��9'��)�.
/+	���>�	�,+�/�
'���)/�
�)�'1���1-��%'��//�'+
����	�,+�/�'%�
.%�2���)�)
2/!�

�! ��'��%,&���)�?%	�'/�%.��	((�)�/+��'�2�'
�.
/+	���(3�%4��
--	����	(/��%'��//�'+
�����8��	�,+�/�%��

/���,%22��)�)�(3� .
/+	���2
�1.
,'1���6�
�)�/�
�
-�0	'+��
/'%2��	,�/�

�'�,%2-3	���0	'+�
��B1	��2��'/�	���	4	/	%���X���,'	%��d@%	�'���

�'/d�.%��
--	,
'	%��	�)	,
'�)!�

�! ��/'
�2 �'
� )�	-� �)��/� 0	'+� �	((�)� /+��'�2�'
� .
/+	���(3� 	�'��%,&	���+�22�)��)��/� '%� .%�2�
+%%&�)�/ �
2!�� ��
�/ �
2� 0	'+�� 
/'%2��	,� /�

�'�,%m-3	��� 0	'+��eB1	��2��'/�	 ��� 	4	/	%���X�
��,'	%��d@%	�'���

�'/d�.%��
--	,
'	%��	�)	,
'�)!�

�! ��/'
�����'/�
�)��
	��/�.%��.
/+	���
�)�%'+�����
'�)�,%�/'�1,'	%��0+����'+�3�
���/+%0��'%�(��(1	'�	�'%�
2
/%��3!�

�! ��/'
� 0��-�+o�/�	n� +�
)�?o	�'/� 	���9t��	%�� 03'+�/�%f� .	�/'�,%u�/��%f� 2
/%��3� 	22�)	
'�3�
(o4��
�2(�))�)�.
/+	���
�)�
/�.%%0/*�

�! �/��/-�,	.	�)�0��-84��'�-�%)1,'/�%��%-���+�
)�?%	�'/�'%�.%�2�0��-�+%�/!�
�! �-
,��0��-�+%�/����	�,+�/�%!,!6�1��//�%'+��0	/��	�)	,
'�)!�

�! �
,��,
4	'3�)�
	�
���2
'��	
�	��,
4	'	�/�'%�,%2-3�0	'+�,%�.	�1�
'	%����B1	��2��'/�.%��,
4	'3�)�
	�
���
2
'��	
�	���
�'���d"	/,�
��%1/�"
/%��3��,,�//%�	�/d���'	,�!�

�!< ���������6���������6������ �������



�������	
���� � �����
�
�

�����"�����#� ������������

�! ��2%4��
�)���-
,��2
/%��3�1�	'/�'+
'�
���%%/�6�,+	--�)6�(�%&��6�/'
	��)6�%��%'+��0	/��)
2
��)�%��'+
'�
)%��%'�2
',+�
)?%	�	���1�	'/!����/'
���0�1�	'/�'%�2
',+�
)?%	�	���1�	'/`�	�/'
�	��.��/+�2%�'
�6�-%	�'�)�'%�
�	2	�
'���4	)��,��%.���-
,�2��'!�

�! �%	�'	��*���u�	���'+��'%%	���%f�?%	�'/6���
����4%	)/�
�)�+%�/6��9,�-'�0��-�+%�/6�
�)�,%2-�'�3� .	�
0	'+�2%�'
�!���o	�'�1- �?%	�'/6�	�,1)	���,%����/6�%-��	��/6�
�)�
)?
,��'�,%�/'�1,'	%�6�'%�-�%4	)��
�� �
'6�
1�	.%�2�
--�
�
�,�!�����-
���?%	�'/�.%��/�

�'�
--	,
'	%�6�0+����	�)	,
'�)!�

�! �����%���//���
�	��*����
��1�	'�2
/%��3�
/�0%�&�-�%���//�/�(3�)�3�(�1/+	���'%���2%4��2%�'
��.	�/�
�)�
/2�
�/�(�.%���'%%	���?%	�'/!�

�! �	�
���
�	��*���.'���2%�'
��	/�'+%�%1�+3�/�'�
�)�,1��)6�,�
���9-%/�)�2
/%��3�
/�.%%0/*�

�! ��2%4��a���� 2%�'
��-a�'	,�/�(y�+ 
�)� 0	'+� 0%%)���-a))�/�
�d� �%�2�'
	,� /,�
-��+o�/�%r�
,+	/�/!�

�! ��/'�, �
�	��� 2�'+%)/�%n� /
2-�� 0
� -
��`� �
4�� %���+
.� %.�- 
��� 1�,�
��)� .%�� ,%2-
�	/%��
-1�-%/�/!���b'
	�� ��,+	'�,'7/�
-p�%4
�%f �/a2-��,e
�	���(e.%���-r%,��)	��� 0	'+�,e
�	���% .�
2
/%��3!�

�! ��%'�,'�
)?
,��'�/'%���
�)��%�2
/%��3�/1�.
,�/�.�%2�,%�'
,'�0	'+�,�
����(3�,%4��	���'+�2�0	'+�
	B1	)�/'�	--
(��2
/&	���
���'�%��-%3�'+3����.	2�
�)�0
'��-�%%.�2
/&	���'
-�!�

�! $�'� 0
�/u�.
,�/� 0	'+� 0
'���(e.%���
-p3	���,e
���/`��e2%4��,e
���/�-r%2-'3� (3��i�/	���
/1�.
,�/�'+%�%1�+3�0	'+�,�
��0
'��!�

=! ��
��(�	,&�(3�(1,&�'�
�)�(�1/+�+
�)�,�
�	���2�'+%)�)�/,�	(�)�	��������,+�	,
��%'�/���!�
>! ��
�� 2
/%��3� 0	'+�
�-r%-�	�'
�3�
,	d	,�,e
����
- -	�)�
,,% �)	���'o�2a�1.
,'1���7/� 0�	''���

	�/'�1,'	%�/!�

�!�� "�����#�$������������ �

�! �
4
��
(��"
'��	
/*��� ��//�%'+��0	/��	�)	,
'�)6��9,�//�2
/%��3�2
'��	
/�
����%�'�
,'%�7/�-�%-��'3!��
�'�,%2-�'	%��%.�1�	'�2
/%��3�0%�&6���2%4��.�%2���%?�,'�/	'�!�

����������������������



����� � �

������5����������"� ���� ������������

������������������������"�����#�5������

��������������� �

�!�� ��""��#�

�!� �+	/���,'	%��	�,1)�/�/'%���4������	��'+��.%%0	���
--	,
'	%�/*�
�!� ��,+%��)�'%�,%)�.%�2�)�2�'
�.�
2	���
�)�/+�
'+	��!�

�!� ��%)1,'/�	�/'
�)6�(1'��%'�.1��	/+�)6�	��'+	/���,'	%��	�,1)��/'���	�'�/�
�)�/+�.�
���/�.%��/'%���4������

//�2(	�/�/-�,	.	�)�	���	4	/	%��=���,'	%��d"�'
��
(�	,
'	%�/!d�

�!�� ���"���� ��

�!� ��%)1,'��
'
*���%���
,+�'3-��%.�-�%)1,'�	�)	,
'�)!�

�!� �%�� /'%���4
�	�'	�/�-�%-%/�)� .%��1/��%����%?�,'6� 	�,1)��)
'
�%��-+3/	,
� -�%-��'	�/� ��B1	��)�(3�
��.����,�)����"�/'
�)
�)/!�

�!� �'%����
2-�/*���%���
,+�,%%�6���
)�6�.	�	/+6�
�)�4
�	�'3�%.�/'%�����B1	��)!�

�!� �%%��)�"%�'
���
2-�/*���%���
,+�,%%����B1	��)!�

�!� C1
	.	,
'	%���
'
*���%����/'
��!�

�!�� C�� ��#�����������

�!� ��/'
���C1
	.	,
'	%�/*� ����	�/'
���0+%��2-%3/��9-��	��,�)�/'%���2
/%�/�
�)�/'%���.	''��/�0+% �
���
/�	�)�	��	�/'
	���/'%���4������
//�2(	�/�/	2	
��	��2
'��	
6�)�/	��6�
�)��9'��'�'%�'+%/��	�)	,
'�)�.%��
'+	/���%?�,'�
�)�0+%/��-�%?�,'/�+
4��
���,%�)�%.�/1,,�//.1�	��/��4	,��-��.%�2
�,�!�

�!� "%,�1-/*� B u	)� 2%,� u-/� '%� 4��	.3� /��,'	%�/� 2
)�� 1�)��� /
2-�� �1(2	''
/� 
�)�'o� )�2%�/'�
'��

�/'+�'	,��..�,'/�
�)�B1
	'	�/�%.�2
'��	
/�
�)��9�,1'	%�!�

�!� �1	)� 2%,�1-/� .%���
,h� '3-�� %.�/' %���4������ 
//�2(3� 	��/	A�/�
--�%9	 2
'�3� ��� 	�,+�/� :�����
22;�%���(3����	�,+�/�:�����22;�+	�+�(3�.1�'+	,���//6�	�,1)	���.
,��
�)�(
,�1-!�

�!�� ���@���������������

�!� ��%'�,'	%��%.��'%���5�������//�2(	�/*���1�	���,%�/'�1,'	%�6�,%4���'%-/�%.�0
/6�-r%?�,'	%�/6�
�)�/	/�
0	'+�0
'��-�%%.�/+��'	���
'���)�%.��
,+�)
37/�0%��!�

�!� �'
	�����4��'	%�*� ��22�)	
'�3���2%4��2%�'
��
�)�/%	�'%�-��4� �'� '+�2�.�%2�/'
	�	���'+��.
,�� %.�/'%���
4������
//�2(	�/!�

�!� �%)�$�
'+�����B1	��2��'/*���%��%'�1/��.�%A���2
'��	
/�%��2
'��	
/�2	9�)�%��,%
'�)�0	'+�	,��%��.�%/'! ��
�%��%'�(1	)�%��.�%A���/1(��
)��%��/�''	���(�)/!� ��%2-3�0	'+�,%)�0�
'+���,%�/'�1,'	%����B1	��2��'/�
,%�'
	��)�	������=��!�8�����>8�"��>��!�



����� � �

������5����������"� ���� ������������

�!� �%)�$�
'+�����
�	��*� ��/�� 	B1	)�,�
�	���2�'+%)/�%�3�0+���
	�� '�2-��
'1��� 	/����)�����:��
)����;�
�)�
(%4��
�)�0	���2
	��/%�1�'	�2
/%��3�+
/�)�	�)!�

�!� U%'�$�
'+��� ��B1	��2��'/*� ��o2-3� 0	'+� +%'�0�
'+��� ,%�/'�1,'	%�� ��B1	��2��'/� ,%�'
	��)� 	��
����=��!�8�����>8�"��>��!�

������������������

�!�� ��������������

�!� 5
�	�'	�/� 
�)� �%1�,�/*� �� 1(?�,'� '%� ,%2-	
�,�� 0	'+� ��B1	��2��'/6� -�%4	)�� %��� %.� '+�� .%%0	��� /'%���
4
�	�'	�/�.�%2�%���%.�'+��.%%0	���/%1�,�/*�

�!� �/-	�%/
��'%�������
�)���
	�	���V�8��
-	'%���%)1,'/6���,6�

�!�� "�������������

�!� ���%'+����
�'���
�'	,�/�0+����/1(-
�
��
-+�'	'�/�(�%0�	�'�%)1,��	/'/6�'+��.%%0	�����B1	��2��'/�
--3�
.%��-�%)1,'�/��,'	%�*�

�!� �4
	
(����%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6�-�%)1,'/�'+
'�2
3�(��	�,%�-%�
'�)�
	�'%�'+��$%���	�,1)�6�(1'�
����%'�	2	'�)�'%6�'+��-�%)1,'/�/-�,	.	�)!�

�!� ��%)1,'/*���1(?�,'�'%�,%2-	
�,��0	'+���B1	��2��'/6�-�%4	)��%���%.�'+��-�%)1,'/�/-�,	.	�)!�

�!�� ������

�!� �1'12�����)��

�!� �
//	.	,
'	%�*����: %0����/	'3;!�
�!� �
//	.	,
'	%�*�����:"�)	12����/	'3;!�
�!� �
//	.	,
'	%�*� ����� :U	�+����/	'3;� �9,�-'� ,+
���� ��B1	��2��'/� -������" ���=>�� .%�� )��/	'36�


(/%�-'	%�� (3� 0�	�+'6� 
�)� 2%)11/� %.�� 1-'1��� '%6� ��/-�,'	4�36� �=�� (8,1!� .'!� :����� ��8,1!� 2;�
2	�	2126�=�-��,��'�2
9	2126�
�)�����-/	�:=!=�"�
;�2	�	212!�

�!� �
//	.	,
'	%�*������:U	�+����/	'3;!�

�!�� "������"������ ��

�!� �%�'
�)���2��'*�����"����=�6��3-����%����6��9,�-'��3-������2
3�(��1/�)�.%��,%)�0�
'+���,%�/'�1,'	%�!��
��%4	)���
'1�
�,%%��%��0+	'��,�2��'�
/���B1	��)�'%�-�%)1,��2%�'
��,%%��	�)	,
'�)!�

�!�  %0���
	� ��2��'*� ��%t� 2%��� '+
�� �!>�� -��,��'� '%'
� 
�a	� 0+��� '�/'�)� 
,,%�)	��� '%�
���"������!�

�!� U3)�
'�)� 	2�*�����"�����X6��3-���!�

�!� "
/%��3���2��'*�����"���<�!�

�!� �%��-	�2��'�)�2%�'
�6�1/��
�,%%��)�,�2��'�.%�21
'	%��
/���B1	��)�'%�-�%)1,��,%%��	�)	,
'�)�%�6�	.��%'�
	�)	,
'�)6�
/�/��,'�)�.�%2�2
�1.
,'1���7/�/'
�)
�)�.%�21
'	%�/!�



����� � �

������5����������"� ���� ������������

�!� ��%)1,'/*�


!� �%%��)��%�'
�)���2��'� 	2��"	9*�

�;� �1���	�,����2��'`��
��(%�)!�
�;� �������3��%�-%�
'	%�`��%%��"%�'
�����)!�
�;� U%�
26���,!`��
	�(%0�"%�'
2	9��1/'%2��%%����2��'8 	2�!�
�;�  
.
�����%�-%�
'	%�`����'1�	%���%%�(%�)�� !�
=;�  �+	�+��%�'
�)���2��'��%!`� �+	�+��1/'%2��%%���%�'
�)8 	2�!�
>;� �	4��'%���%�-%�
'	%��:�+�;`��	4��'%���%�'
�)���2��'� 	2���1/'%2��%%�!�

(!� �%%��)�"
/%��3���2��'*�

�;� �1���	�,����2��'`�"
��%	
�"
/%��3���2��'!�
�;� �//�%,�"
'��	
/6���,!`���	92��'�	���%%�!�
�;� U%�
26���,!`��
	�(%0�"%�'
2	9��1/'%2��%%��"
/%��3���2��'!�
�;�  
.
�����%�-%�
'	%�`����'1�	%���%%�(%�)!�
=;�  �+	�+��%�'
�)���2��'��%!`� �+	�+��1/'%2��%%��"
/%��3���2��'!�
>;� �
'	%�
���2��'��%2-
�36���,!`��%%/
�"
/%��3���2��'!�
X;� �	4��'%���%�-%�
'	%��:�+�;`��
2	��%��%%��"
/%��3���2��'!�
�;� �%1'+)%0�6���,!`��	,+,%%��"
/%��3���2��'!�

�!� ������
'�*�����"�������
�)�
/�.%%0/*�

�!� �%��-%	�'	���2%�'
�6�1/��
�����
'����
)�)�0	'+�����-��,��'�-
//	����%!��>�:�!���22;�/	�4�!�
�!� $+	'��������
'�/*���
'1�
�0+	'��/
�)�%����%1�)�0+	'��/'%��!�
�!� �%%��)� ������
'�/*� ��
' 1�
�,%%��)� /
�)� %�� ��%1�)� 2
�(�6� ��
�	'�6� %�� %'+��� /%1�)� /'%��`� %.�

,%%����,�//
�3�'%�-�%)1,����B1	��)�2%�'
��,%%�!�

�!� "%�'
�� �	�2��'/*� ��
' 1�
� %��/3 �'+�'	,� 	�%�� %9	)�/6� ,%2-%1�)�)� .%�� 1/��	 �� 2%�'
�� 2	9�/� 
�)� 0	'+� 
�
��,%�)�%.�/
'	/.
,'%�3�-��.%�2
�,��	��/'%���2
/%��3�2%�'
�/!�

�!� ��%)1,'/*�


!� �
3����%�-%�
'	%�6���)1/'�	
��+�2	,
/��	4!`��
3.���%9���%���9	)���	�2��'/!�
(!� �
4	/��%%�/`���1���%���"%�'
���%%�/!�
,!�  
.
�����%�-%�
'	%�`����'1�	%���	�2��'/!�
)!� �%%2%���%%�/`�����"%�'
���%%�/!�

�!�  
'�9�
))	'	4��:0
'����21/	%�;�)�/,�	(�)�(�%06�/��4	���
/���-
,�2��'�.%��-
�'�%.�%��
��
�	���0
'��6�
%.�'3-��/-�,	.	,
3���,%22��)�)�(3�
'�9�
))	'	4��2
�1.
,'1����.%��1/��0	'+�?%(�2	9�)�-%�'
�)�,�2��'�
2%�'
��
�)��%'�,%�'
	�	���
���'
�)��!�

�!�  
'�9��))	'	4�*���'3�����(1'
)	�����1((���%��
,�3	,���/	�!�

U!� $
'��*���%'
(�!�

�!=� 5���������U����

�!� "
'��	
/*�
�!� U%'��	-��
4
�	A�)��'����+��'*� ����"����>>8���>>"6�,%)��%�)6� ,
�(%��/'��� /+��'� +%'�)	-�

�
4
�	A�)�
.'���.
(�	,
'	%��'%�,%2-3�0	'+����"����=�8���=�"6��
//����!�
�!� �'
	��//��'����+��'*�����"���>>>6��3-������!�



����� � �

������5����������"� ���� ������������

�!� �%��1�
'�)�"�'
�5��������,+%�/*���%'��%0�)�

�!� �)?1/'
(�� 5��������,+%�/*� ���-	�,��
//� 2(	�/� '+
'� 
%0�4��'	,
� %�� +%�	A%�'
� 
)?1/'2��'� (1'���/	/'�
'��/	%�� 
�)�,%2-��//	%�� .%�,�/�-��-��)	,1
�� '%�0
6� .%�� 
''
,+2��'�%4��� /+�
'+	��� '%�0%%)�%��2�'
�
/'1)/6� 
�)� '+
'� 
���,
-
( �� %.� 0	'+/'
�)	��� 
��� ��(.� :��=��;� %
)� 	�� (%'+� '��/	%�� 
�)� ,%2-��//	%��
0	'+%1'�)�.%�2	���%��)�4�%-	���-
3�	���9,�//�%.��!�=�	�,+�:�!��22;!�

�!� �,��0��''
,+�)� 5������ ��,+%�/*� � ��	'/� 0	'+� '�	
��1
�� 0	��� '	�� 
�)� �	(�/'	..���)6� /+��'� 2�'
�

�,+%��/�,'	%��0	'+�/,��0�+%�/� '%-�
�)�(%''%2�
�)�0	'+��
	/�)��	(�/'	..���)�/'�
-�/'
2-�)�	�'%�
,��'���'%�-�%4	)��
�/%'�.%��,%���,'	%��%.�0	���'	�!�


!� ��%)1,'/*�

�;� �1����$
6�
��
3'%���1-��	%���%2-
�3`��8������%���8������0	'+��8��X���X��!�
�;� U�,�2
����1	)	�����%)1,'/6���,!`���=���0	'+���>!�
�;� U%+2
���Y��
��
�)6���,!`��$���!�
�;� "
/%��3���	�.%�,	����%�-%�
'	%��%.��2��	,
`�����6��3-�����!�

�!>� �"�������� ��U����"������ ��

�!� "�'
��
/+	��*���
(�	,
'��.�%2�'+��.%%0	���2�'
�,%2-3	���0	'+���B1	��2��'/�/-�,	.	�)�	���	4	/	%��X�
��,'	%��d�+��'�"�'
��
/+	���
�)���	2d�
�)�(�%0*�

�!� "
'��	
*���'
	��//�/'��6��!��=>�	�,+�:�!��22;�'+	,�!�

�!� �%�'�
,'%�7/� �-'	%��.%���o�,�
�)� �
/+	��*� ��%��.
/h	��� -
�'3� �9-%/�)� '%�' +�� �9'��	%�6� 1/�� 2�'
�
.
/+	��� /-�,	.	�)� 
(%4�!� �� %�� .
/+	��� �%'� �9-%/�)� '%� '+�� �9'��	%�6� 1/�� %���% .� �'+�� .%%0	��6� 1��//�
%'+��0	/��	�)	,
'�)*�

�!� �%--��� 
2	�
'�)� �
/+	��*� �=� %A!8/B!� .'!� :�!=���8/B!� 2;� /+��'� ,%--��� (%�)�)� 0	'+� 
/-+
'�
(�'0������
3��/�%.��
//�.	(���,%'+!�


!� ��%)1,'/*�

�;� �)4
�,�)��1	)	�����%)1,'/6���,!`��%--����
(�	,��
/+	��!�
�;� �������%)1,'/6���,!`��%--����
(�	,!�
�;� U%+2
���Y��
��
�)6���,!`�U�Y������
(��
/+	��!�
�;� �+%��	9��1	)	�����%)1,'/`��3-�������
(�	,��%4���)��%--��!�
=;� �%3'	'��"
�1.
,'1�	����%�-!`��%--����
(�	,��
/+	��!�
>;� �
�)��"
�1.
,'1�	����%!6���,!`��%--����
(�	,��
/+	��!�
X;� #%���"
�1.
,'1�	��6���,!`�#%����%--����
(�	,��
/+	��!�

�!� �1((��	A�)��/-+
'� �
/+	��*� �� %2-%/	'�� .
/+	��� -�%)1,'� ,%�/	/'	��� %.�
�-i
(�� 
�)� +	�+3�

)+�/	4�� �1((��	A�)�
/-+
'� ,%2-%1�)6� (%�)�)� '%� 
�+	 �+�)��/	'36� ,�%//�
2	�
'�)� -%3�'+3����
.	2�'%�-�%)1,��
��%4��
�'+	,���//�%.��!����	�,+�:�!��22;!�


!� ��%)1,'/*�

�;� �1����$
6�
��
3'%���1-��	%���%2-
�3`��1�����
��	��!�
�;� ��
,�6� $!� �!� Y��%!6�� %�/'�1,'	%�� ��%)1,'/� �	4	/	%�`� ���2����
��	��� $
�

�
/+	��!�
�;� U%+2
���Y��
��
�)6���,!`���9'�%.
/+!�
�;� �%3�1
�)���%)1,'/6���,!`��%3�1
�)����!�
=;� �%3'	'��"
�1.
,'1�	����%�-!`��%3��
��	�����.��)+��	���$
��
/+	��!�



����� � �

������5����������"� ���� ����������=�

>;� $		
2/���%)1,'/6���,!`��4��
/'	,�"����!�

�!X� "����  �������"�����#�������������

�!� $��-�U%�/*�

�!� �%1�)��
/'	,��1(	��*��"�)	12�)��/	'3�-%3�'+3���6��8��	�,+�:���22;����(3�'+	,���//�%.�/'%���
4������
//�2(3!�

�!� $	,�	���"
'��	
*�� �%''%��%��-%3�/'����%-�6��8��'%��8��	�,+�:>�'%����22;�	��)	
2�'��6�	�����'+�
��B1	��)�'%�-�%)1,����	�,+�:=��22;��9-%/1���%���9'��	%��
�)����	�,+�/�:�=��22;�	��,
4	'3�(�+	�)�
/'%���4������
//�2(3!�

�!� �
4	'3���
	�
���"
'��	
*����	�,+��:�=�22�;�'+	,�6�.����)�
	�	���2�/+�2
)��.�%2�-%3�'+3����/'�
�)/!�

�!� ��%)1,'/*�


!� �)4
�,�)��1	)	�����%)1,'/6���,!`�"%�'
�����
�!�
(!� �
4��
�`��
4��
��"
/%��3�"
'!�
,!� "%�'
����'����6� ')!`�"%�'
����'!�
)!� �%3'	'��"
�1.
,'1�	����%�-!`�"%�'
���'%-!�

�!�� "�����#�� �������

�!� @%(�"	9�)���'�����'��%1'	%�*���%1'	%��%.��8��,1-�:�!��� ;�)�3�2�
/1���'�'�
/%)	12�-%3-+%/-+
'��
�)�
�8��,1-�:�!��� ;�)�3�2�
/1���
1�)�3�)�'�����'�)	//%4�)�	�����
!�:�� ;�%.�0
'��!�

�!� ��%-�	�'
�3� �,	)	,� ��
���*� �"
�1 .
,'1���7/� /'
�)
�)�/'����'+� ,�
����)�s	���)� .%����2o4	���
2%�'
�8��%1'�/'
	�/6��..%��/,��,�6�
�)�%'+�����0�,%�/'�1,'	%��/'
	�/�.�%2�/'%���2
/%��3�/1�.
,�/�0	'+%1'�
)	/,%%�	���%��)
2
�	���2
/%��3�/1�.
,�/`��9-��//3�
--�%4�)�.%��	�'��)�)�1/��(3�/'%���-�%)1,��!�

�!� ��%)1,'/*�


!� �	�)�	,+���,+�%%�	�/6���,!`��������
�	'�6�����
��%''
6�
�)���	,����
���!�
(!� �	�)�	,+���,+�%%�	�/6���,!`�������0�"
/%��3���'�����'!�
,!� �%2	�	%����/'%�
'	%�6���,!`����>���'%���
�)�"
/%��3���
���!�
)!� U3)�%,+�2	,
� ��,+�	B1�/6� ��,!`� U3)�%,�
�� ��	,�6� ��
�	'�6� �
�)/'%��� 
�)�� ���
� �%''
�

��
����:U��>�>;!�
�!� ��%�%�%6���,!`��1���q�
���%!�>�����'�����'!�
.!� ��%�%�%6���,!`��1���q�
����/'%�
'	%����
���!�

�!<� ������������������

�!� �����
*���
(�	,
'��/'%���	��/	A�/�
�)�/+
-�/���,�//
�3�'%�,%2-3�0	'+���B1	��2��'/�	�)	,
'�)6�	�,1)	���
)�'
	/�%����
0	��/!�

�!� �
���(
,�/�%.�/'%��/�.%��
)+���)�4������	.�2%���'+
�����/B!�	�!�:=���/B!�,2;�	��
��
!�

�!� �+
-��/'%���.%��'3-��%.�2
/%��3�:-
''���;�
/�.%%0/*�
�!� �-	'�(�)6� �
�)%2��
���� 
/+
�� 0	'+� �
�)%2� ,%1�/�� +�	�+'/� 
�)� �
�)%2� ���'+/� :	�'���1-'�)�

,%1�/�);!�



����� � �

������5����������"� ���� ����������>�

�!� �	�	/+��9-%/�)�.
,�/�
�)��)��/�%.�/'%���'%�,%2-3�0	'+���B1	��2��'/� 	�)	,
'�)�.%��.	�	/+�
�)�'%�2
',+�

--�%4�)�/
2-�/�
�)�2%,�1-/!�

�!� �	�	/+*���
'1�
�,�.'!�
�!� �	�	/+�.%�� 	�'�/*���2%%'+6�2
,+	���.	�	/+!�

�!��� "������"�V���

�!� �����
*���%��%'�1/��
)2	9'1��/6�	�,1)	���-	�2��'/6�
	����'�
	�	���
���'/6�
,,���
'%�/6���'
�)��/6�0
'���
��-���'�
���'/6�
�'	.���A��,%2-%1�)/6�%��%'+���
)2	9'1��/6�1��//�%'+��0	/��	�)	,
'�)!�

�!� �%��%'�1/��,
,	12�,+%�	)�!�
�!� "	9	����%	�'	���"%�'
�*� ��+%�%1�+3�2	9�,�2��'	'	%1/�
�)�
�����
'��2
'��	
/� '%��'+���(�.%���


))	���0
'��!���+���2	9�
�
	�6�
))	���%�3���%1�+�0
'���'%�-�%)1,��
�)
2-6�1�0%��
(��2	9�'+
'�
0	���'
	��	'/�.%�2�0+���-��//�)�	�'%�
�(
!��"
	�'
	��2%�'
��	��'+	/�)
2-���)�,%�)	'	%��.%��%���
'%� '0%�+%1�/!� � �))���2
	�	��� 0
'���	��/2
�-%�t	%�/� 1�'	� 2%�'
�� ��
,+�/�)�/	��)� ,%�/	/'��,3!��
�/��2%�'
��0	'+	�����2	�1'�/�%.�.	�
�2	9	��`�)%��%'���'�2-���%��1/��-
�'	
3�+
�)���)�2
'��	
!�

�!� "%�'
��.%���'%���"
/%��3*���%2-3�0	'+����"����X�6���%-%�'	%���-�,	.	,
'	%�!�

�!�  	2	'�,�2��'	'	%1/�2
'��	
/�	��2%�'
��'%�-%�'
�)�,�2��'6�2%�'
��,�2��'6�
�)�	2�!�
�!� "%�'
��.%����''	����'%��*���3-����!�
�!� "%�'
��.%���%	�'	����'%��*���3-����!�

�!�  
'�9�"%)	.	�)��%�'
�)���2��'���''	���"%�'
�*� ���%-%�'	%�� 
�)�2	9�-%�'
�)� ,�2��'6� 
�����
'�6� 
�)�

'�9�
))	'	4��'%�,%2-3�0	'+�
'�9�
))	'	4��2
�1.
,'1���7/�0�	''���	�/'�1,'	%�/!�

�!� ��2��'��
/'���%�)��%
'*��"	9��	'+�����
'�,�2��'�
�)�0
'���%��,�2��'6�/
�)6�
�)�0
'���'%�
�,%�/	/'��,3�
/	2	
��'%�'+
'�%.�'+	,��,��
2!�

�!� �%��
'�9�2%)	.	�)�-%�'
�)�,�2��'�/�''	���(�)�2%�'
�6�/1(/'	'1'��
'�9�
)2	9'1���.%��-
�'�%��
�%.�
0
'��6�
,,%�)	���'%�
'�9�
))	'	4��2
�1.
,'1���7/�0�	''���	�/'�1,'	%�/!�

�!� "%�'
��.%���,�
',+��%
'�%4���"�'
� 
'+*����-
�'�-%�'
�)�,�2��'6��8��-
�'�	2�6�=�-
�'/�%%/��)
2-�/
�)6�

�)���%1�+�0
'���'%�-�%)1,��
�0%��
(��,%�/	/'��,3!�

�!� "%�'
��.%���,�
',+��%
'�%4�����	'�"
/%��3*����-
�'�-%�'
�)�,�2��'6���-
�'�	2�6�X�-
�'/�%%/��)
2-�/
�)6�

�)���%1�+�0
'���'%�-�%)1,��
�0%��
(��,%�/	/'��,3!�

�!� �	�2��'�)�"%�'
�*�����,'�
�)�-�%-%�'	%��-	�2��'/�0	'+�%'+���	����)	��'/�'%�-�%)1,��,%%����B1	��)!�

�!� �	�2��'/�/+
��%'��9,��)����-��,��'�%.�-%�'
�)�,�2��'�(3�0�	�+'!�
�!� �	�2��'/�/+
��%'��9,��)�=�-��,��'�%.�2
/%��3�,�2��'�(3�0�	�+'!�

����������V��������

�!�� �����������������5�����6������� �

�!� �,,1�
'�3� 2
��� /'1)�,��'� �	��/� %��.
,��%.�(1	)	���-
p��� %�� (1	)	��� 0�
-� (�.%���(��	 ��	��� /'%���
	�/'

'	%�!�

�!� �%
'�,%�,��'��(
,�1-�0	'+�
/-+
'�)
2--�%%.	��!�



����� � �

������5����������"� ���� ����������X�

�!� ���
����
�)�'�	2�/'%��/�.%��
,,1�
'��.	'�	��'+����,%1�/�6��
�)%2��
����
/+
��-
''����0	'+��
�)%2�,%1�/��
+�	�+'/6��
�)%2����'+/�:	�'���1-'�)�,%1�/�);6�
�)�1�	.%�2�?%	�'�0	)'+/!�

�!� "
	�'
	�� 1�	.%�2� ?%	�'� 0	)'+/� �9,�-'� .%�� 4
�	
'	%�/� )1��'%� )	..����'� /'%���/	A�/ � 
�)� 0+���� 2	�%��
4
�	
'	%�/�
�����B1	��)�'%�2
	�'
	��(%�)�
	��2��'6�	.�
�3!�� 
3�0
/�0	'+�?%	�'/��%'��//�'+
���8��	�,+�:>�
22;�
'��
��%0�/'�-%	�'/��%��2%���'+
��=8��	�,+�:�>�22;�
'�0	)�/'�-%	�'/!�

�!� ��/'
��2(�))�)�.
/+	���
�)�0��-�+%�/�
'�/+�.�
���/6�	�'�/6��)��/6�%'+���%(/'�1,'	%�/�'%�)%0�0
�)�
.%0�%.�0
'���	��0
6�
�)�0+����	�)	,
'�)!�

�!� �'� ,%)�.%�2�)� 2�'
�.�
2�)� 0
/6� �9'��)� .
/+	��� .�%2� �9'��	%��. 
,�� %.� 4�����6� '+�%1�+� '+��
4�����6�1-�'+��.
,��%.�/+�
'+	���
'��
/'���	�,+�/�:����22;6�
�)�(�+	�)�(1	)	���-
-���%��(1	)	���
0�
-!�

�!� �'� 	�'�/�
�)�/+�.�
���/6��9'��)� .
/+	��� .1� ���'+�%.�
���/�(1'��%'� �//� '+
����	�,+�/� :����
22;�	�'%�2
/%��3�
'��
,+���)!�

�!� �'�+�
)/�
�)�/	/6��9'��)�.
/+	�����	�,+�/�:����22;�
'���)/�
�)�'1���1-��%'��//�'+
����	�,+�/�
:=��22;�'%�.%�2�
�-
�!�

�!� �9'��)�/+��'�2�'
�.
/+	����8��	�,+�:���22;�(�3%�)�.
,��%.�2
/%��3�
'��9'��	%��
�)�'1���.
/+	���
)%0��'%�.%�2�
�)�	-!�

=!� ��/'
�2�'
�)�	-��)��/�(���
'+�.
/+	���
'��9'��	%��.
,��%.�0
!���'%-�.
/+	����8��	�,+�:���22;�
(
,��.�%2�%1'/	)��.
,��%.�0
�
�)�
)+����.
/+	���'%�'%-�%.�2�'
�)�	-��)��!�

�!� �
,��0��-�+%�/�
�)�4��'/�	��?%	�'/�0+����2%	/'1���2
3�
,,121
'�6�	�,1)	���
'� (
/��%.�,
4	'3�0
 /6�

(%4��/+�.�
���/6�
�)�
'�.
/+	��!�

�!� �/���%1�)�-
/'	,�'1(	���%��0	,�	���2
'��	
�'%�.%�2�0��-�+%�/!�
�!� �/��0	,�	���2
'��	
�'%�.%�2�0��-�+%�/�
(%4��.
/+	���	��/'%���/	/!���1���0	,�	���)%0��
'�	-�

%.�/	�'%�(��
/�	�,%�/-	,1%1/�
/�-%//	(�!�
�!� �-
,��0��-�+%�/��>�	�,+�/�:����22;�%!,!�
�!� �
,��,
4	'3�)�
	�
���2
'��	
�	22�)	
'�3�
(%4��.
/+	���	��,
4	'	�/!�

�!� ��	2�0	,�	���2
'��	
�1/�)�	��0��-�+%�/�.1/+�0	'+�%1'/	)��.
,��%.�0
�
.'���2%�'
��+
/�/�'!�

U!� ��/'
�4��'/�	��4��'	,
�+�
)�?%	�'/�
'�'+��'%-�%.� �
,+�,%�'	�1%1/�,
4	'3�
'�/-
,	���	�)	,
'�)!���/���%1�)�
-
/'	,�'1(	���%��%-���+�
)�?%	�'/�'%�.%�2�4��'/!�

�!�� ��������������� ��������

�!� 5
�	
'	%��.�%2��12(*���%��4��'	,
�	��/�
�)�/1�.
,�/6�)%��%'��9,��)��8��	�,+�	�����.��'�:>�22�	����2;6�
�8��	�,+�	�����.��'�:���22�	��>�2;6�%���8��	�,+�	�����.��'�:���22�	�����2;�%��2%��!���%���9'���
�,%����/6�
�9-
�/	%��?%	�'/6�,%�'�%�?%	�'/6�
�)�%'+���,%�/-	,1%1/�	��/6�)%��%'��9,��)��8��	�,+�	�����.��'�:>�22�	��>�
2;�%���8��	�,+�	�����.��'�:���22�	�����2;�%��2%��!�

�!� 5
�	
'	%��.�%2� �4�*���%��(�)�?%	�'/�
�)�	��/�%.��9-%/�)�	�'�/6�/	/6�-
�
-�'/6�+%�	A%�'
���%%4�/6�
�)�
%'+���,%�/-	,1%1/�	��/6�)%��%'��9,��)��8��	�,+�	�����.��'�:>�22�	��>�2;�%���8��	�,+�	�����.��'�:���22�	��
���2;�%��2%��!�

�!� 5
�	
'	%��%.� 	��
���1	)	��� 	��*���%��-%/	'	%��/+%0��	��-
�6�)%��%'��9,��)��8��	�,+�	�����.��'�:���22�
	��>�2;�%���8��	�,+�	�����.��'�:�<�22�	�����2;�%��2%��!�



����� � �

������5����������"� ���� ������������

�!�� �����  ������������U�����������5����������"� ����

�!� ��,+%�� /'%��� 4������ '%� ,%)�.%�2�)� 2�'
� .�
2	��� 0	'+� 
)?1/'
(�6� /,��0�
''
,+�)� 4������
n,+%�/� 
/�
.%%0/*�

�!� �
/'����
,+�
�,+%��/�,'	%��'+�%1�+�/+�
'+	���'%�.�
2	���0	'+�'0%�/,��0/!�
�!� �2(�)�0	���'	��/�,'	%��	��2%�'
��?%	�'/�'%�0	'+	�����8��	�,+�/�:���22;�%.�.
,�!�

�!� �-
,�� 4������ 
�,+%�/��%'� 2%��� '+
�� ��� 	�,+�/� :�=�� 22;�%! ,!� 4��'	,
3� 
�)���� 	�,+�/� :����22 ;� %!,!�
+%�	A%�'
36� 0	'+� �%'� �//� '+
�� �� 4������ 
�,+%�� -��� �!>X� /B!� .'!� :�!�=� /B!� 2;� %.� 0
� 
��
!���n/'
�

))	'	%�
� 4������ 
�,+%�/� 0	'+	�� ��� 	�,+�/� :���� 22;� %.� %-��	��/6� /�

�'� ?%	�'/6� 
�)� -��	2�'��� 
'�
	�'��4
/��%'��9,��)	������	�,+�/�:����22;!�

�!� ��'�/'%���	��.1�(�)�%.�2%�'
��0	'+�.1�+�
)�?%	�'/6�1��//�%'+��0	/��	�)	,
'�)!���1	)�4������
�,+%�/�	�'%�
2%�'
��?%	�'/�
/�/'%���	/�/�'!�

�!� ��%4	)�� ��	�,+� 
	��/-
,�� (�'0���� /'%��� 4������ 
//�2(	�/� 
�)� (
,�1-� ,%�/'�1,'	%�6�1��//� %'+��0	/��
	�)	,
'�)!��q��-�
	��/-
,��.����%.�2%�'
��)�%--	��/�
�)�)�(�	/!�

�!� �
,��2%�'
��/-%'/�	��,
4	'3�
'�4������
�,+%�/�'%�2
	�'
	��/-
,	��!�
�!� �%-��(�)/�'%0
�)�
	��/-
,��'%�2	�	2	A��2%�'
��-�%'�1/	%�/�	�'%�
	��/-
,�!� ��/�0%���-�%���//�/6�

'�%0��2%�'
��.	�/�-�%'�1)	���	�'%�
	��/-
,��.
'�
�
	�/'�(
,��%.�4�����!�

�!� �
��� %1'� ?%	�'/� .%�� -%	�'	��� 0	'+� 2%�'
�� '%� )�-'+� %.� �%'� �//� '+
�� �8�� 	�,+� :��� 22;!� ��
� �� ?%	�'/� '%�
1�	.%�2�)�-'+/�0	'+�/B1
���(%''%2/�
�)�,�
��/	)�/!�

�!�� ���������

�!� ���-
��� /'%���?%	�'� /1�.
,�/� .%��-%	n'	��� 0	'+�2o�'
�� (3� ��2%4	��� )1/'� 
�)�2o�'
�� -
�'	,�/!� � $+����
/�''	���2%�'
��0
/���2%4�)�'%�)�-'+/����
'���'+
��/1��%1�)	���
��
/6�
--3�-%	�'	���2%�'
��	��
3��/��%'�
2%���'+
���8��	�,+�:���22;�)��-�1�'	�
�1�	.%�2�)�-'+�	/�.%�2�)!�

�!� �%	�'�/'%���?%	�'/�(3�-
,	���
�)�,%2-
,'	���-%	�'	���2%�'
��	��
3��/��%'�2%���'+
���8��	�,+�:���22;�
)��-!���%2-
,'��
,+�
3���'+%�%1�+3�
�)�
%0�'%�(�,%2��'+12(-�	�'�+
�)�(�.%���
--3	�����9'�
3��!�

�!� �%%� ?%	�'/6� 0+��� -%	�'	��� 2%�'
�� 	/� '+12(-�	�'� +
�)6� 0	'+� 
�/2o%'+� ?%	�'	��� '%%� '%� -�%)1,�� '+��
.%%0	���?%	�'�-�%.	�*�

�!� @%	�'���%.	�*���%�,
4�!��

�!=� ��@������������ �������

�!� �����%���//� ��
�	��*� �� �
�� /'%��� 4������ 
//�2(	�/� 
/�0% ��� -�%���//�/!� �� �2%4�� 2%�'
�� .	�/� 
�)�
/2�
�/�(�.%���'%%	���?%	�'/!�

�!� �	�
���
�	��*���.'���2%�'
��	/�'+%�%1�+3�/�'�
�)�,1��)6�,�
��/'%���4������
//�2(	�/�
/�.%%0/*�

�!� ��2%4�� 
���� 2%�'
�� -
�'	,�/� (3� +
�)� 0	'+� 0%%)��� -
))�/� 
�)��%�2�'
 	,� /,�
-�� +%�/� %��
,+	/�/!�

�!� ��/'�,�
�	���2�'+%)/�%��2%,�1-`��
4��%���+
.�%.�-
���1�,�
��)�.%��,%2-
�	/%��-1�-%/�/!�
�!� ��%'�,'�
)?
,��'�/'%���
�)��%�2
/%��3�/1�.
,�/�.�%2�,%�'
,'�0	'+�,�
���!�
�!� $�'� 0
�/ 1�.
,�/� 0	'+� 0
'��� (�.%��� 
--3	��� ,�
���`� ��2%4�� ,�
���� -�%2-'3� (3��	�/	 ���

'+%�%1�+3�0	'+�,�
��0
'��!�



����� � �

������5����������"� ���� ����������<�

=!� ��
�� /'%��� 4������ 
//�2(	�/� (3� (1,��'� 
�)� (�1/+� +
�)�,�
�	��� 2�'+%)� )�/,�	(�)� 	�� ����
��,+�	,
��%'���%!������4	/�)���6�1/	���?%(�2	9�)�)�'�����'�/%1'	%�!�

>!� ��
��	2�/'%���4������
//�2(	�/�'%�,%2-3�0	'+���,%22��)
'	%�/�	��� �7/�d��)	
�
� 	2�/'%���
U
�)(%%�!d�

�!>� �V�����"������ ������$�����

�!� �	/-%/
� 
/��	�"
t��	
*� � �	/-%/�� %.�,�
� � 2
/%��3� 0
/'�6�	�c1)	��� 2%�'
�� 
�)� �9,�//� %�� /%	�
,%�'
2	�
'�)�/
�)6�(3�,�1/+	���
�)�2	9	���0	'+�.	�2
'��	
�
/�.	�	/�-
,�)!�

�!� �%��%'�)	/-%/��%.�2
/%��3�0
/'��
/�.	�0	'+	�����	�,+�/�:�=��22;�%.�.	�	/+�)���
)�!�

����������������������



�������	
��������� �����
�

�����������"�����#� ��X��������

����������X�����������������"�����#�

��������������� �

�!� ��""��#�

�! ��,'	%����,1)�/*�

�! �
/'�/'%��!�

�!� ���"���� ��

�! ��%)1,'��
'
*���%���
,+�'3-��%.�-�%)1,'�	�)	,
'�)!�

�! �+%-�� �
0	��/*���h%0� .
(�	,
'	%��
n)�	� /'

'	%��)e'
	/�.o��,a/'�/t%���1 �	'/!���n,1)��)i2��/	%�/6�
)�'
	/�%.���	�.%�,�2��'�
�)�
�,+%�
��/�	.�
�36�
�)�	�)	,
'	%��%.�.	�	/+�)�.
,�/!�

�! ��,1)��(1	)	�����4
'	%�/�/+%0	���
3%1'�%.�1�	'/�
�)�%,
'	%�/�%.�?%	�'/�
�)�
�,+%�/!�

�! �
2-�/�.%����	'	
����,'	%�*���%��,%%��)�2%�'
�!�

�! �
2-�/�.%��5��	.	,
'	%�*�

�! �%���
,+�,%%��
�)�'�9'1���%.�,
/'�/'%�����B1	��)6����	�,+�/�/B1
���	��/	A�!�

�!� C�� ��#�����������

�! "
�1.
,'1����C1
	.	,
'	%�/*� ���B1
	.	�)�2
�1.
,'1����%.�,
/'�/'%���1�	'/�/	2	
��'%�'+%/��	�)	,
'�)�.%��
'+	/���%?�,'6�'+
'�+
/�/1..	,	��'�-�%)1,'	%��,
-
,	'3�'%�2
�1.
,'1�����B1	��)�1�	'/6�
�)�	/�
�-
�'�,��'	.	�)�
(3�'+����,+	'�,'1�
����,
/'��//%,	
'	%�!�

�! �%1�,��  	2	'
'	%�/� .%�� �
/'� �'%��*� � �('
	�� ,
/'� /'%��� 1�	'/� '+�%1�+� /	���� /%1�,�� .�%2� /	����
2
�1.
,'1���!�

�! "%,&1-/*�� �1��	/+�,a/'�/t%���.o��	n/'

'	%��	n� 2%,&1-/�/p�,	.	�)�	� �D	4	/	%������e,'	%��d ��	'�
"
/%��3!d�

�!� �� �5��#6��������6�����U��� ����

�! �%%�)	�
'��)�	4��3�%.�,
/'�/'%���0	'+�1�	'�2
/%��3�0%�&�'%�
4%	)�)�
3	���'+��$%�&�
�)�'%�2	�	2	A��'+��
���)�.%��%��/	'��/'%�
��!�

�! �
,&6�+
�)�6�
�)�/+	-�,
/'�/'%���1�	'/�	��/1	'
(��-
,&/�%��-
�'/!�

�!  	.'� 0	'+�0 	)��(�'� /	��/`� )%��%'� 1/�� 0	��� �%-��%�� �%-�/� '+
'� 2	�+'� ,
1/�� /'
	�	��!� �"%4�� ,
/'�
/'%���1�	'/6�	.���B1	��)6�1/	���)%	�/�0	'+�0%%)�/1--%�'/!�

�! �'%���,
/'�/'%���1�	'/�%��0%%)�/&	)/�%��-
�'/�0	'+��%�/'
	�	��6�0
'��-�%%.�,%4��/6�/�,1��3�'	�)!��
���
���� '%� )	/'�	(1'�� 0�	�+'� �4��3�
 �)�'% � -��4��'� )
2
��� '%� 1�	'/!��5e�'	
'�� 1�)��� ,%4��/� '%�
-��4��'�,%�)��/
'	%�!�



�������	
��������� �����
�

�����������"�����#� ��X��������

�! �'%���,� 2��'	'	%1/� 2
'��	
/� %��� �4
'�)�- 
'.%�2/6�1n)���,%v��6�
�d�	n�
�)r3� %,
'	%�!���o��o'� 1/��
,�2��'	'	%1/�2
'��	
/�'+
'�+
4��(�,%2��)
2-!�

�! �'%���2o�'
��
�g���
'�/� 0+�����r
)	���
�d�ot+����eB1	��)�,+a�
,'��	/'	,/�,
� �(e�2a	�'
	��)�
�d�
,%�'
2	�
'	%��,
��(��
4%	)�)!�

�!= ���@���������������

�! �%2-3�0	'+���B1	��2��'/�%.��	4	/	%�������,'	%��g��	'�"
/%��3!Z�

������������������

�!� �����������"������ ��

�! �����
*���%2-3�0	'+����"�����>��
�)�'+��.%%0	��*�

�! �%�'
�)���2��'*�� ���"����=�6��3-����%���3-�����6�,%�'
	�	����%'�2%���'+
��� !>��-��,��'�'%'
�
 &
	�
0+��� '�/'�)� 
,,%�)	��� '%����"������!� ���%4	)���
'1�
� ,%%�� %��0+	'�� ,�2��'� 
/� ��B1	��)� '%�-�%)1,��
,
/'�/'%���,%%��	�)	,
'�)!�

�! �%
�/��������
'�/*���r
�	'�6�B1
�'A6�%��	2�/'%���,%2-3	���0	'+����"�����`���
)
'	%��
�)�,%%�/�
/�
���)�)�'%�-�%)1,����B1	��)�,
/'�/'%���'�9'1��/�
�)�,%%�/!�

�! �	��� ������
'�/*� � �
'1�
� /
�)�%�� ,�1/+�)� /'%��� ,%2-3	��� 0	'+� ���"�����6� ��
)
'	%�� 
�)� ,%%�/� 
/�
���)�)�'%�-�%)1,����B1	��)�,
/'�/'%���'�9'1��/�
�)�,%%�/!�

�! �%%���	�2��'*�� ���"���<X<6�/3�'+�'	,�2	���
�%9	)��-	�2��'/�%��,%%��)�0
'�����)1,	���
)2	9'1��/`�
,%%��/'
(�6�.����%.�,
�(%��(
,&6��%�.
)	��6�
�)���/	/'
�'�'%�	2��
�)�%'+���
&
	/!�

�! �)2	9'1��/*���/��%�3�
)2	9'1��/�/-�,	.	�)�%��
--�%4�)�	��0�	'	���(3���,+	'�,'!�

�! �%��%'�1/��
)2	9'1��/�'+
'�,%�'
	��2%���'+
���!��-��,��'�0
'���/%1(��,+%�	)��	%�/�(3�2
//�%.�
,�2��'	'	%1/�2
'��	
/!���%��%'�1/��
)2	9'1��/�,%�'
	�	���,
,	12�,+%�	)�!�

�! �/��%�3�
) 2	9'1��/� '+
'�
���,�� '	.	�)�( 3�2
�1.
,'1����'%�(��,% 2-
'	(��0	'+�,�2��'�
�)�% '+���

)2	9'1��/�1/�)!�

�! �	����'�
	�	���� )2	9'1��*��� ��"����>�!���))�' %� 2	9�/�. %��1� 	'/�� 9-%/�)�'o�'h���x'��	%��
t�
2
�1.
,'1���7/�- ��/,�	(�)��
'��'%� ��/1'�	��
��
	 ��,%�'��'�% .�� �'%�> �-��,��'6��9,�-'�)%��%'�
))�'%�
A��%�/12-�,%�,��'��2	9�/!�

�! $
'�����)1,	����)2	9'1��*�����"����<�8���<�"6��3-���!�
=! $
'�����)1,	��6���'
�)	����)2	9'1��*�����"����<�8���<�"6��3-���!�
>! $
'�����)1,	��6��,,���
'	����)2	9'1��*�����"����<�8���<�"6��3-���!�

�! ��	�.%�,�2��'*�� ��.%�2�)�/'���(
�/�,%2-3	���0	'+����"���>�=8��>�="6���
)��>�!���/���
4
�	A�)�
%���-%93�,%
'�)���	�.%�,�2��'�0+���,%4���)�0	'+��//�'+
�����8��	�,+�/�%.�,
/'�/'%���2
'��	
!�

�! �-%93��%
'	��*�����"���XX=8��XX="!�
�! �
4
�	A�)��%
'	��*�����"���X>X8��X>X"!�

U! �2(�))�)���,+%�/�
�)��'+�����/��'/*��� 
(�	,
'�)�.�%2�/ '���,%2-3	���0	'+����"����>8���>"6�
�)�
+%'�)	-��
4
�	A�)�'%�,%2-3�0	'+����"������8�����"!�



�������	
��������� �����
�

�����������"�����#� ��X��������

�!� �����������������

�! �
/	/�%f�� �/	��*���u(?�,'�'% �,o2-	
�,�� 0	'+��eB1	��2��'/6� -�%4	)��'h��(
 /	/�%. �)� /	���-� %)1,'/�
 /�
.%%0/�%��
�,%2-
�
(��-�%)1,'�(3�
�%'+���2
�1.
,'1���*�
�! �	�)��
/'��'%����
/	/�%.���/	��*����
)	����%,&�\��%,&�
/'�6�
/�	�)	,
'�)�%��)�
0	��!��

�! ��%4	)��, 
/'�/ '%���1n	'/�, %2-3	��� 0	'+� ���"�����>��1 /	���� 	'+���' +�� 4	(�
�'�)�y�' 
2-�%� � 0�'�,
/'�
2�'+%)!�

�! ��%4	)��1n	'/�'h
'�
�e��e/	/'
�'�'o�.r��A	���
�d�'h
0	���
/ �)e'��2	��)�(y�a(%�
'%�3� '�/'	���

,,%�)	���'%����"���>>>8��>>>"6���%,�)1����6�
/�2%)	.	�)�(3����"�����>�!�

�! �
(�	,
'��1�	'/�0	'+�/+
�-�
��	/�
�)�
,,1�
'�3���-�%)1,�)�)�'
	/6�0	'+� 	�)	,
'�)�'�9'1���%��
��9-%/�)�
/1�.
,�/�1��//�%'+��0	/��	�)	,
'�)!�

�! �%-���9-%/�)�+%�	A%�'
�/1�.
,�/��*���'%�)�
	��1��//�%'+��0	/��	�)	,
'�)!�
�! ��%4	)���
	/�)�.	�'/�
'�(
,&/�%.�/	/�
�)�
'���)/�	�)	,
'�)�'%�(��(1	'�	�'%�?
2(/!�
�! ��%4	)��)�	-/�%��-�%?�,'	�����2��'/�1��//�%'+��0	/��	�)	,
'�)!�

�! �
(�	,
'	%���%��
�,�/*�

�! 5
�	
'	%��	����%//���,'	%�*���%��%'�4
�3�.�%2�	�)	,
'�)�)	2��/	%�/�(3�2%���'+
���8��	�,+!�
�! 5
�	
'	%��	�� ���'+*���%��%'�4
�3�.�%2�	�)	,
'�)�)	2��/	%�/�(3�2%���'+
���8�>��%.�'+�����'+�%.�

1�	'�%���8��	�,+6�0+	,+�4���	/����
'��6�(1'�	���%�,
/��(3�2%���'+
���8��	�,+!�
�! $
�-6��%06�
�)��0	/'*���%'�'%��9,��)��8�>��%.�'+�����'+�%.�1�	'�%���8��	�,+6�0+	,+�4���	/����
'��!�
�!  %,
'	%��% .���%%4�/6��
/��@%	�'/6�U%�/6���,+%�
��/6�
�)��	2	
����
'1��/*��� %��%'�4
�3� .�%2�

	�)	,
'�)�-%/	'	%��(3�2%���'+
���8��	�,+�%��.%�2�)�/1�.
,�/�% .�1�	 '/�
�)��8��	�,+�%��1�.%�2�)�
/1�.
,�/!�

�! �1���1�	'/�
/�.%%0/*�

�! �1���1�	'/�	����,%/�)�2%	/'�,1�	����%%2�
'�<=�' %�����-��,��'���
'	4��+12	)	'3�
�)�'�2-��
'1���
%.�����)�����.%�����+%1�/�%��X��)�����.%���>�+%1�/!�

�! q��-�1�	'/�)
2-�
�)�,%�'	�1��,1�	���'%�,%2-3�0	'+�%���%.�'+��.%%0	��*�


! �%�.�0���'+
��.	4��)
3/�
'�2�
��)
	3�'�2-��
'1���%.�X��)�����%��
(%4�!�
(! �%�.�0���'+
��/	9�)
3/�
'�2�
��)
	3�'�2-��
'1���%.�>��)�����%��
(%4�!�
,! �%�.�0���'+
��/�4���)
3/�
'�2�
��)
	3�'�2-��
'1���%.�=��)�����%��
(%4�!�
)! �%�.�0���'+
���	�+'�)
3/�
'�2�
��)
	3�'�2-��
'1���%.��=�)�����%��
(%4�!�

�! �,	)��',+�1�	'/�
.'���,1�	���'%���2%4��,�2��'�.	2�.�%2�/1�.
,�/�'%�(���9-%/�)�'%�4	�0!�

�! �%%�/�
�)���9'1��/*��"
',+���,+	'�,'7/�/
2-�/!�

�!� "������"������ ��

�! ��%4	)��2%�'
��2
'��	
/�'+
'�,%2-3�0	'+��	4	/	%�������,'	%��d��	'�"
/%��3!d�

�!� ������������

�! ��,+%�/*���3-��
�)�/	A��	�)	,
'�)6�.
(�	,
'�)�.�%2�/'���,%2-3	���0	'+����"����>8���>"6�
�)�+%'�)	-�
�
4
�	A�)�'%�,%2-3�0	'+����"������8�����"!�



�������	
��������� �����
�

�����������"�����#� ��X��������

�! �%0�/*�� �8��	�,+��)	
2�'��6��%1�)�(
�/6�.
(�	,
'�)�.�%2�/'���,%2-3	���0	'+����"����>8���>"6�
�)�
+%'�)	-��
4
�	A�)�'%�,%2-3�0	'+����"������8�����"!�

�!= "������"�V���

�! �%2-3�0	'+���B1	��2��'/�	���	4	/	%�������,'	%��d��	'�"
/%��3d�.%��2%�'
��2	9�/!�

����������V��������

�!� �V�"��������

�! �9
2	��� /1(/'�
'�/� 
�)�,o�)	'	%�/6� 0	'+� ��/'
���-r�/��'6�.o�� ,%2-	
�,�� 0	'+� ��B1	��2��'/� .%��
	�/'

'	%��'%��
�,�/�
�)�%'+���,%�)	'	%�/�
..�,'	���-��.%�2
�,��%.�0%�&!�

�! ��%,��)�0	'+�	�/'

'	%��%�3�
.'���1�/
'	/.
,'%�3�,%�)	'	%�/�+
4��(����,%���,'�)!�
�! ��%,��)	���0	'+�	�/'

'	%��,%�/'	'1'�/�
,,�-'
�,��
�)�/1	'
(		'3�%.�/1(/'�
'�/�
�)�,%�)	'	%�/!�

�!� ����������������������"������

�! ��/'
�,
/'�/'%���1�	'/�'%�,%2-3�0	'+���B1	��2��'/�	���	4	/	%�������,'	%��d��	'�"
/%��3!d�

�! ��'�,
/'�/'%���
/�	�)	,
'�)�%����
0	��/!����'�1�	'/�
,,1�
'�3�	��%,
'	%�/�	�)	,
'�)�0	'+��)��/�
�)�.
,�/�

	���)�
,,%�)	���'%��/'
(	/+�)���
'	%�/+	-/�
�)�	�)	,
'�)�'%��
�,�/!�

�! ��/'
�
�,+%�/6�/1--%�'/6�.
/'����/6�
�)�%'+���
''
,+2��'/�	�)	,
'�)�%����,�//
�3�'%�/�,1���1�	'/�	��
-
,�!�

�! �%%�)	�
'��	�/'

'	%��%.�,
/'�/'%���0	'+�	�/'

'	%��%.�.
/+	���/-�,	.	�)�	��%'+�����,'	%�/!�

�! $�'�?%	�'�/1�.
,�/�'+%�%1�+3�(�.%���
--3	���2%�'
��%��/�''	���	��2%�'
�!�

�! ��'�1�	'/�	��.1�(�)�%.�2%�'
��0	'+�.1�+�
)�?%	�'/�1��//�%'+��0	/��	�)	,
'�)!�

�! ��'�1�	'/�0	'+�?%	�'/��8��'%��8��	�,+�0	)��1��//�%'+��0	/��	�)	,
'�)!�
�! �1	)�
�,+%�/�
�)�'	�/�	�'%�2%�'
��?%	�'/�
/�1�	'/�
���/�'!�
�! �	�)%0��+%�/�
�)�
�,+%��/%'/�0	'+�2%�'
�!�
�! �	�,%
��?%	�'/�/%	)�
/�1�	'/�
���/�'!�
=! �1	)�,%�,�
�)�.
/+	���	�'%�2%�'
��?%	�'/�
/�1�	'/�
���/�'!�
>! q��-�?%	�'/�
'�/+�.�
���/�%-���'%���,�	4��/�

�'!�

�! �%%�� 9-%/�)� ?%	�'/� /	�+'3� ,%�,
4�� 0+��� '+12( -�	�'�+ 
�)6�1 /	���
 �?o	�'���
r����'+a��?o	�'� '+	,&��//�
1��//�%'+��0	/��	�)	,
'�)!�

�! ��%4	)��/e

�'�?o	�'/�
' �,%p	��/�
n)�%t+���+o�	A%�'
� /1�.
,�/6�
' ��x-
�/	%�6�,%n'�%6�
� )�-r�//1���
��	�4	���?%	�'/6�
�)�
'�%,
'	%�/�	�)	,
'�)!�

�! q��-�?%	�'/�.����%.�2%�'
��
�)�%'+����	�	)�2
'��	
/!�
�! �1	)�	��,%2-��//	(��.%
2�-
/'	,�?%	�'�.	��/�0+����	�)	,
'�)!�
�! �%�2�?%	�'�%.�0	)'+�	�)	,
'�)6�(1'��%'��//�'+
���8��	�,+!�
�! ��	2��,
/ '�/ '%���/1�.
,�/�'%���,�	4�� /�

�'�
�)�	�/'
�,% 2-��//	(��(
,&����%)�	��?%	�'/�(�.%���


--3	���/�

�'�1��//�%'+��0	/��	�)	,
'�)!�



�������	
��������� �����
�

�����������"�����#� ��X������=�

=! ���-
���
�d�
-p3� /�

�'� %.�'y-��
n)� 
'� %,
'	%�/�	n)	,
'�)�'o�,%m-3� 0	'+�
p-	,
(��
��B1	��2��'/�	���	4	/	%���X���,'	%��d@%	�'���

�'/!d�

�!� �����  �������� ��������

�! �%2-3�0	'+���B1	��2��'/�%.��	4	/	%�������,'	%��g��	'�"
/%��3!Z�

�!� ��@������������ �������

�! �%2-3�0	'+���B1	��2��'/�%.��	4	/	%�������,'	%��g��	'�"
/%��3!Z�

�! ��2%4��
 �)�� �-
,��/ '
	��)� 
�)�%' +��0	/��)
 2
��)� 1�	'/�
 �)� 1�	'/� �%'� 2
',+	���
 --�%4�)�� 
2-�/!��
�
/'�/'%���2
3�(����-
	��)�	.�2�'+%)/�
�)���/1'/�
���
--�%4�)�(3���,+	'�,'!�

�! ��-
,��1�	'/�	 ��
� 2
�����'+
'���/1'/�	 ��,
/ '�/ '%���2
',+	���
--�%4�)��
2-�/6�,% 2-3	���0	'+�% '+���
��B1	��2��'/6�
�)�/+%0	����%��4	)��,��%.���-
,�2��'!�

�����������������X����



NFCU    

STRUCTURAL STEEL 05 1200 - 1 

SECTION 05 1200 - STRUCTURAL STEEL 

PART 1 GENERAL 

1.01 SUMMARY 

A. Related Documents: General and Supplementary Conditions of the Contract, Division 1 - General 
Requirements, and Drawings are applicable to this Section. 

B. Section Includes: 
1. Labor, materials, services, and equipment required in conjunction with or incidental to the 

furnishing, fabrication, delivery, and erection of structural steel complete, including, but not 
limited to, the following 
a. Structural steel columns, girders, beams, angles, shelf angles, angle frames for openings 

in floors and roofs, steel plates, miscellaneous deck support angles, shop welded shear 
studs, connections and component parts. 

b. Qualification of welders. 
c. Grouting under base plates. 
d. Shop prime coat of paint and field touch-up painting. 
e. Temporary construction bracing. 

2. The extent of structural steel work is shown on the drawings, including schedules, notes and 
details to show sizes and locations of members, typical connections and types of steel required. 

3. Include supplementary parts and members necessary to complete the structural steel work, 
regardless of whether such parts are definitely shown or specified, and furnish such bolts, 
gussets, plates, and other fasteners and accessories as may be required for proper assembly of 
items.  Include miscellaneous deck support angles as required for proper support of metal floor 
deck around columns, gussets, openings, and obstructions. 

1.02 QUALITY ASSURANCE 

A. Testing and Laboratory Services 
1. Testing laboratory services for quality control:  Refer to Section 01400. 

B. Codes and Standards:  Comply with provisions of following, except as otherwise indicated 
1. AISC "Code of Standard Practice for Steel Buildings and Bridges. 
2. AISC "Specifications for the Design, Fabrication, and Erection of Structural Steel for 

Buildings," including the "Commentary" and Supplements thereto as issued. 
3. AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts" approved by 

the Research Council on Riveted and Bolted Structural Joints of the Engineering Foundation. 
4. AWS D1.1 "Structural Welding Code. 
5. Industrial Fasteners Institute "Handbook on Bolt, Nut, and Rivet Standards. 
6. Steel Structure Painting Council 

a. Painting Manual, Volume 1, Good Painting Practice. 
b. Painting Manual, Volume 2, Systems Specifications. 

7. Research Council on Riveted and Bolted Structural Joints:  "Specifications for Structural Joints 
using ASTM A 325 or A490 Bolts. 

C. Design 
1. Connections:  Design connections under direct supervision of a Professional Engineer 

registered in the State of Texas, to resist forces shown on structural drawings and as required 
by building code.  Indicate forces, in detail, on shop drawings.  Design connections in 
accordance with requirements shown on drawings.  Provide full penetration welds for moment 
connections to develop full strength of beam.  Use design values for high strength bearing type 
bolts with thread allowed across shear plane. 
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2. Substitutions:   
a. Submit substitutions of sections or modifications of details, or both, and reasons with 

shop drawings for approval.   
b. Clearly identify and note substitutions as such.   
c. Coordinate approved substitutions, modifications, and necessary changes in related 

portions of work by fabricator and accomplish same at no additional cost to Owner. 
3. Responsibility for Errors:  Fabricator is responsible for errors of detailing, fabrications, and for 

correct fitting of structural steel members. 
4. Templates:  Furnished by Fabricator with instructions for setting of anchor bolts and bearing 

plates.

1.03 QUALIFICATIONS 

A. Structural Steel Fabricator:  Not less than 10 years experience in fabrication of structural steel for 
buildings. 

B. Structural Steel Erection:  Not less than 5 years experience in erection of structural steel.  

C. Welders: Qualified to perform procedures and positions encountered per AWS certification standards. 

1.04 SUBMITTALS 

A. Product Data:  Submit producer's or manufacturer's Specifications and installation instructions for 
following products. Include laboratory test reports and other data to show compliance with 
Specifications, including specified standards. 
1. Structural steel, each type, including certified copies of mill reports covering chemical and 

physical properties. 
2. High strength bolts, each type, including nuts and washers. 
3. Structural steel primer paint. 
4. Shear studs. 

B. Shop Drawings 
1. Submit Shop Drawings including design calculations of registered professional engineer, and 

including complete details and schedules for fabrication and shop assembly of members, and 
details, schedules, procedures, and diagrams showing sequence of erection. Do not use 
reproducibles of Contract Documents for shop drawings. 

2. Submit 1 sepia transparency and blue line prints as required by Section 01300 of each detailed 
Shop and Installation Drawing including design calculations for connections of structural steel.  
Design calculations will be retained for the  Architect/Engineer's file, and will not be returned 
approved.  Architect/Engineer's review shall cover member sizes, general locations, spacings, 
and details  of design.  Omission from shop drawings of any materials required by the Contract 
Documents shall not relieve the Contractor of the responsibility of furnishing and installing 
such materials, even though such Shop Drawings may have been returned and reviewed. 

3. Include details of cuts, connections, camber, holes, and other pertinent data.  Indicate welds by 
standard AWS symbols, and show size, length, and type of each weld. 

4. Provide setting drawings, templates, and directions for installation of anchor bolts and other 
anchorages to be installed by other trades. 

C. Certificates and Reports 
1. Welders' Certificates:  Submit Manufacturer's Certificates, certifying welders employed on the 

work, verifying AWS qualifications within the previous 12 months. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store materials in accordance with requirements of Section 01600. 

B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete or 
masonry, in ample time to not delay that work. 
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C. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials 
from erosion and deterioration. 

D. Do not store materials on structure in a manner that might cause distortion or damage to members or 
supporting structures.  Repair or replace damaged materials or structures as directed. 

1.06 JOB CONDITIONS 

A. Coordinate erection of structural steel with work of other trades. 

B. Do not install columns which have anchor bolts in concrete, until concrete members have attained 
their 28 day compressive strengths. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Metal Surfaces, General:  For fabrication of work which will be exposed to view, use only materials 
which are smooth and free of surface blemishes including pitting, seam marks, roller marks, rolled 
trade names, and roughness.  Remove blemishes by grinding, or by welding and grinding, prior to 
cleaning, treating and application of surface finishes. 

B. Steel
1. Wide Flange Structural Shapes:  ASTM A 570 Grade 50 
2. All other Structural Steel Shapes, Plates, and Bars:  ASTM A 36,  
3. Cold-Formed Steel Tubing:  ASTM A 500, Grade B, (46,000 psi yield). 
4. Steel Pipe:  ASTM A 53, Type E or S, Grade B. 
5. HSS Round Shapes: ASTM A 500 Gr. B (42,000 psi yield). 
6. HSS Rectangular Shapes:  ASTM A500 Gr. B (46,000 psi yield). 

C. Bolts and Washers 
1. Anchor Bolts and Erection Bolts:  Conform to ASTM A 307 and to requirements for regular 

hexagon bolts and nuts of ANSI Standards B18.2.1 and B18.2.2. 
2. High Strength Bolts for Connections:  Conform to ASTM A 325 or A490.   

a. Dimensions of Bolt Heads or Nuts: Conform to requirements for heavy hexagon nuts of 
ANSI Standard B18.2.2. 

3. Standard Washers:  Flat and smooth, conforming to requirements of Type A in ANSI Standard 
B23.1.  
a. Beveled Washers for `S' Shapes and Channels: Square or rectangular, taper in 

thickness, and be smooth.   
b. Provide hardened steel washers for use with high strength bolts. 

4. At Contractor option, direct tension indicating washers for high strength bolts may be used on 
connections except anchor and erection bolts.  
a. Acceptable Manufacturer Load Indicator Washers: Bethlehem Steel Corp. 

5. At the Contractor's option, tension control bolts may, be used in lieu of standard high strength 
bolts and load indicating washers.   
a. Acceptable Manufacturer:  LeJeune Bolt Company. 

6. Drilled Anchor Bolts:   
a. Acceptable Product: "Wej-It" Bolts by Wej- It Corp., Broomfield, CO. 

D. Welding Electrodes:  Conform to Specifications of the American Welding Society.  Use E70 
electrodes for ASTM A 36 Steel.  For high-strength, low alloy steel, use electrodes, and filler metals 
equal in strength and compatible in appearance to parent metals being joined. 

E. Primer Paint:  FS TT-P-31, red oxide, 3 mils DFT. 



NFCU    

STRUCTURAL STEEL 05 1200 - 4 

F. Zinc-Coating:  Provide on items exposed to elements and on masonry shelf angles, conforming to 
ASTM Specification A 123.   
1. Zinc-coating for Threaded Products: Conform to ASTM A 153, Class C.   
2. Zinc-coating for Sheet Steel: Conform to ASTM A 591. 

G. Cold Galvanizing Compound (touch-up):   
1. Acceptable Product:  ZRC Cold Galvanizing Compound by ZRC Chemical Products, Quincy, 

MA. 
H. Grout 

1. Metallic Shrinkage - Resistant grout, pre-mixed, factory - packaged ferrous aggregate grouting 
compound. 
a. Acceptable Products:   

1) Firmix by Euclid Chemical Co. 
2) Ferrolith G by Sonneborn/Contech. 
3) Kemox C by Sika Chemical. 

2. Non-metallic shrinkage-resistant grout, pre-mixed, non-metallic, non-corrosive, non-staining 
product containing selected silica sands, portland cement, shrinkage compensating agents, 
plasticizing and water reducing agents. 
a. Acceptable Products:   

1) Euco N.S. by Euclid Chemical Co. 
2) Crystex by L&M Construction Chemicals. 
3) Masterflow 713 by Masterbuilders. 

2.02 FABRICATION 

A. Shop Fabrication and Assembly 
1. Fabricate and assemble structural assemblies in shop to greatest extent possible. Fabricate 

items of structural steel in accordance with AISC Specifications and as indicated on final Shop 
Drawings.  Provide camber in structural members where indicated.   
a. Specified Camber Tolerance (provide the following unless indicated otherwise on 

Drawings) 
1) Minus 0 to plus 1/2 inch for members up to 50 feet long. 
2) Additional 1/8 inch for each 10 feet of length over 50 feet long. 

2. Properly mark and match-mark materials for field assembly.  Fabricate for delivery sequence 
which will expedite erection and minimize field handling of materials. 

3. Where finishing is required, complete assembly, including welding of units, before start of 
finishing operations.  Provide finish surfaces of members exposed in final structure free of 
markings, burrs, and other defects. 

4. Splicing of structural steel members is prohibited without prior approval of Architect/Engineer.  
Any member having a splice not shown and detailed on approved Shop Drawings shall be 
rejected. 

5. Plates: Free of gross internal discontinuities such as ruptures and delaminations. 

B. Connections:  Weld or bolt shop connections, as indicated. 
1. Bolt field connections, except where welded connections or other connections are indicated. 

Provide specified threaded fasteners for principle bolted connections.  Drill or punch holes for 
bolted constructions at right angles to member.  The slope of surfaces under the bolt head and 
nut shall not exceed 1:20.  Provide beveled washers where slopes exceed 1:20.  Bolt holes shall 
have a diameter not greater than one-sixteenth (1/16) inch larger than the nominal bolt 
diameter.  Do not flame cut holes or enlarge by burning. 

2. High strength bolted connections:  Install in accordance with AISC "Specifications for 
Structural Joints using ASTM A 325 Bolts" (RCRBSJ). 

3. Welded Construction:  Comply with AWS Code for procedures, appearance and quality of 
welds, and methods used in correcting welding work.  Assemble and weld built-up sections by 
methods which will produce true alignment of axis without warp.  Welds not specified shall be 
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continuous fillet welds, using minimum fillet designed to develop the full strength of the 
membrane. No combination  of bolts and welds shall be used for stress transmission at the 
same face of any connections. 

4. Clean areas to which studs are to be attached of rust, oil, grease, and paint.  When the mill 
scale is sufficiently thick to cause difficulty in obtaining proper welds, remove by grinding or 
sand-blasting. 

5. For high-strength, low-alloy steels, follow welding procedures as recommended by steel 
producer for exposed and concealed connections. 

6. Base plates:  Hole sizes for anchor bolts may be oversized to facilitate erection as follows: 
a. Bolts 3/4 inch to 1 inch diameter - 5/16 inch oversize 
b. Bolts 1 inch to 2 inch diameter - 1/2 inch oversize 
c. Bolts over 2 inch diameter - 1 inch oversize 
d. Use oversize or plate washers under nut at all oversized holes in base plates.  Washers 

must be large enough to cover the entire hole.  Washer thickness shall be at least 
one-eighth of bolt diameter. 

C. Holes for Other Work:  Provide holes required for securing other work to structural steel framing, and 
for passage of other work through steel framing members, as shown on final Shop Drawings.  Provide 
threaded nuts welded to framing, and other specialty items as indicated to receive other work.  Cut, 
drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes or enlarge holes by 
burning.  Drill holes in bearing plates. 

2.03 FINISH 

A. General:  Shop paint with one coat of specified primer structural steel, except those members or 
portions of members described below. 

B. Paint embedded steel which is partially exposed on exposed  portions and initial 2 inches of 
embedded areas only. 

C. Do not paint top face of beams which support metal floor deck. 

D. Do not paint members exposed to the elements. These are to be hot-dipped galvanized as specified 
herein. 

E. Do not paint surfaces which are to be welded. 

F. Do not paint surfaces which are to receive sprayed on fireproofing, or are encased in concrete. 

G. Surface Preparation:  After inspection and before shipping, clean steel-work to be painted.  Remove 
loose rust, loose mill scale, and spatter, slag or flux deposits.  Clean steel in accordance with Steel 
Structures Painting Council (SSPC) as follows 
1. SP-1 "Solvent Cleaning.” 
2. SP-2 "Hand Tool Cleaning.” 
3. SP-3 "Power Tool Cleaning.” 
4. SP-7 "Brush-off Blast Cleaning.” 

H. Painting:  Immediately after surface preparation, apply structural steel primer paint in accordance with 
manufacturer's instructions and at a rate to provide a uniform dry film thickness of 2.5 mils. Use 
painting methods which result in full coverage of joints, corners, edges, and exposed surfaces. 

I. Galvanize structural steel members to ASTM A 123.  Galvanize all members which will be exposed 
to the elements, and elsewhere as detailed. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive work. 
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B. Beginning of installation means erector accepts existing conditions. 

3.02 PREPARATION 

A. Examine areas and conditions under which structural steel work is to be installed, and notify 
Architect/Engineer of conditions detrimental to proper and timely completion of work. 

B. Check elevations of concrete and masonry bearing surfaces and locations of anchor bolts and similar 
devices before erection proceeds. 

3.03 ERECTION

A. General:  Comply with AISC Specifications and Code of Standard Practice, and as herein specified. 

B. Employ registered Professional Engineer or land surveyor for accurate alignment and elevation of 
structural steel. 

C. Temporary Shoring and Bracing: 
1. Provide adequate shoring and bracing to safely withstand all loads to which the structure may 

be subjected during the construction process, including wind loads, dead loads, construction, 
material, and equipment loads.  Such bracing shall remain in place as long as required for 
safety.

2. As the erection progresses, make permanent welded or bolted connections sufficiently to 
withstand erection stresses and maintain stability. 

3. The design of temporary shoring and bracing shall be the responsibility of the Contractor. 

D. Temporary Planking:  Provide temporary planking and working platforms as necessary to effectively 
complete the work. 

E. Anchor Bolts:  Furnish anchor bolts and other connectors required for securing structural steel to 
foundations and other in-place work.  Furnish templates and other devices as necessary for presetting 
bolts and other anchors to accurate locations. 

F. Setting Bases and Bearing Plates:  Clean concrete and masonry bearing surfaces of bond-reducing 
materials and roughen to improve bond to surfaces.  Clean bottom surface of base and bearing plates. 
1. Set loose and attached base plates and bearing plates for structural members on wedges or 

other adjusting devices. 
2. Tighten anchor bolts after supported members have been positioned and plumbed.  Do not 

remove wedges or shims, but if protruding, cut off flush with edge or base or bearing plate 
prior to packing with grout. 

3. Pack grout solidly between bearing surfaces and bases or plates to insure that no voids remain.  
Pack from one side only, with dams on other sides to pack against. Finish exposed surfaces, 
protect installed materials, and allow to cure.  For proprietary grout materials, comply with 
manufacturer's instructions. Grout under base plates immediately after erecting the member 
and before additional load is placed on the member. Refer to Section 03600 for additional 
information. 

G. Field Assembly: 
1. Set structural frames accurately to lines and elevations indicated.  Align and adjust various 

members forming a part of a complete frame or structure before permanently fastening.  Clean 
bearing surfaces and other surfaces which will be in permanent contact before assembly.  
Perform necessary adjustments to compensate for discrepancies in elevations and alignment. 

2. Level and plumb individual members of structure within specified AISC tolerances. 
3. Erection tolerances:  Individual pieces shall be erected so that deviation from plumb, level, and 

alignment shall not exceed 1 to 500. 
4. Establish required leveling and plumbing measurements on mean operating temperature of 

structure.  Make allowances for the difference between temperature at time of erection and 
mean temperature at which the structure will be when completed and in service. 
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5. Splice members only where indicated and accepted on final shop drawings. 
6. Where parts cannot be assembled or fitted properly as a result of errors in fabrication or of 

deformation due to handling or transportation, report conditions immediately to the 
Architect/Engineer along with proposed method of correction.  The straightening of bends or 
warps shall be done by approved methods. Bent or damaged heat-treated parts will be rejected. 

7. Fasten splices in compression members after the abutting surfaces have been brought 
completely into contact. 

H. Erection Bolts:  On exposed welded construction, remove erection bolts, fill holes with plug welds 
and grind smooth at exposed surfaces.  On non-exposed welded construction, tighten erection bolts 
securely and leave in place or if removed, fill holes with plug welds. 

I. Bolted Connections 
1. High strength bolts shall be installed in conformance with the "Specification for Structural 

Joints using ASTM A 325 or A 490 Bolts". 
2. ASTM A 307 bolts shall be tightened using a few impacts of an impact wrench or the full 

effort of a man using an ordinary spud wrench, bringing the plies into snug contact. 
3. High strength bolts shall be tightened to provide at least the minimum tension shown in Table 

4 of the "Specification for Structural Joints using ASTM A 325 and A 490 Bolts".  Verification 
of tightening shall be done by direct tension indicators, or by properly calibrated wrenches.  
Do not re-use bolts where positive cinching of nut has been reversed at any time. 

4. Bolted parts shall fit solidly together when assembled.  Joint surfaces shall be free of burrs, dirt 
and other foreign material that would prevent solid seating of the parts. 

5. Bolts tightened by calibrated wrench or by torque control shall have a hardened washer under 
the element (nut or bolt head) turned in tightening. 

6. Hardened washers shall be placed over slotted holes in an outer ply.  Hardened beveled 
washers shall be used where the outer face of the bolted parts has a slope greater than 1:20 
with respect to the bolt axis. 

J. Comply with AISC recommendations for bearing, adequacy of temporary connections, alignment, and 
removal of paint on surfaces adjacent to field welds. 

K. Do not enlarge holes in members by burning or by use of drift pins, except in secondary bracing 
members.  Ream holes that must be enlarged to admit bolts. 

L. Gas Cutting:  Do not use gas cutting torches in field for correcting fabrication errors in structural 
framing. Cutting will be permitted only on secondary members which are not under stress, as 
acceptable to Architect/Engineer. Finish gas-cut sections equal to a sheared appearance when 
permitted. 

M. Touch-up Painting:  Immediately after erection, clean field welds, bolted connections, and abraded 
areas of shop paint.  Apply paint to exposed areas with same materials as used for shop painting.  
Apply by brush or spray to provide a minimum dry film of thickness of 2.5 mils. 

3.04 FIELD QUALITY CONTROL 

A. Fabrication of, erection of, and connections between, structural steel members, including welding and 
tension in high strength bolts, will be accomplished under and subject to the inspection and approval 
of an independent testing agency.  The structural steel fabricator and erector shall afford full 
cooperation to the laboratory. 

B. Perform the following testing and inspection:  (Prior to placement of steel deck) 
1. Check temporary bracing of steel frame. 
2. Check location of condition of anchor bolts. 
3. Check plumbness and tolerance of steel frame. 
4. Visually inspect common bolts. 
5. Inspection of high-strength bolting 
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a. Visually inspect connections. 
b. Check tightness of at least 33 percent of connections. 
c. Check at least two bolts of each girder to column connection. 

6. Visually inspect field and shop welds. 
7. Ultrasonic or X-ray testing of full penetration welds. 
8. Re-inspect corrective measures required at expense of Contractor. 
9. Verify that no members are damaged. 
10. Certify that materials and installation are according to Contract Documents and industry 

standards. 

C. Gas Cutting:  Do not use gas cutting torches for correcting fabrication errors in the structural framing. 
Cutting will be permitted only on secondary members as acceptable to the Structural Engineer.  Finish 
gas-cut sections equal to a sheared appearance when gas finish cutting is permitted.  Do not flame  cut 
holes or enlarge holes by burning. 

D. Correction:  The fabricator or erector shall correct deficiencies in structural steel work which 
inspection and test reports have indicated to be not in compliance with the specified requirements.  
Perform all additional tests required to reconfirm non-compliance of the original work and to show 
compliance of corrected work. 

E. All welders employed during erection of structural steel must be certified for type of base materials 
and positions encountered. Certification testing to be performed at Contractor's expense. 

3.05 PROTECTION 

A. Protect installed work as required to insure original integrity is not altered. 

3.06 CLEAN-UP 

A. Clean steel as work progresses to remove foreign matter. 

END OF SECTION 
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SECTION 05 3110 - STEEL ROOF DECK 

PART 1 GENERAL 

1.01 SUMMARY 

A. Related Documents: General and Supplementary Conditions of the Contract, Division 1 - General 
Requirements, and Drawings are applicable to this Section. 

B. Section Includes: 
1. Steel roof deck and accessories. 
2. Framed openings up to 18 inches. 

1.02 QUALIFICATIONS 

A. Installer:  Company specializing in performing the work of this Section with minimum 3 years 
documented experience. 

B. Design deck layout, spans, fastening, and joints under direct supervision of a Professional Structural 
engineer experienced in design of this work and licensed in the State of Texas. 

1.03 SUBMITTALS 

A. Shop Drawings:  Submit in accordance with Section 01300. 

B. Indicate materials, quantities, layout, location of openings and reinforcing, type and location of welds, 
and details of accessories and metal closure strips.  Indicate welds by standard welding symbols 
adopted by the American Welding Society.  Show diaphragm shear support and sidelap fasteners. 

C. Product Data:  Span tables and material descriptions and recommended installation instructions. 

D. Performance Criteria and Tests 
1. Paint Humidity and Blister Resistance Primer coating shall have a #10 rating when subjected 

to 1000 hours, 5 percent solution salt spray test in accordance with ASTM B 117. 

E. Manufacturer's Installation Instructions:  Indicate specific installation sequence and special 
instructions. 

1.04 DESIGN CRITERIA 

A. Installed deck to withstand net uplift loading of 12 pounds per square foot. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to site under provisions of Section 01600. 

B. Store decking under provisions of Section 01600 on wood sleepers with slope for positive drainage. 

C. Cut plastic wrap to encourage ventilation. 

1.06 COORDINATION 

A. Coordinate installation with structural steel erection. Do not proceed until structure is ready to receive 
metal decking. 

1.07 FIELD MEASUREMENTS 

A. Verify that field measurements are as shown on Drawings.  
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PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Acceptable Manufacturers: Subject to compliance with requirements herein, provide products from 
one of the following: 
1. Vulcraft. 
2. Epic Metals. 
3. Wheeling Corrugating Co. 

B. Substitutions:  Under provisions of Section 01600. 

2.02 MATERIALS 

A. Sheet Steel:  ASTM A 611, Grade C, prime painted. 

B. Bearing Angles:  ASTM A 36 steel. 

C. Welding Materials:  AWS D1.1 and D1.3. 

D. Metal Closure Strips, Wet Concrete Stops, Cover Plates, and Related Accessories: 22 gage sheet steel; 
of required profiles and size. 

E. Primer:  Grey oxide type. 

F. Touch-up Primer: Zinc chromate type. 

2.03 FABRICATION 

A. Metal Decking:  Minimum 20 gage sheet steel, 1-1/2 inch high, fluted profile to SDI IR 36 inch 
sheets; multiple span; lapped joints, continuous over 3 or more spans.  

B. Fabricate metal decking in accordance with SDI Design Manual for Composite Decks, Form Decks, 
Roof Decks to accommodate maximum working stress of 20,000 psi and maximum span deflection of 
L/240. 

C. Fabricate roof sump pan of 14 gage sheet steel, flat bottom, sloped sides, recessed 1-1/2 inches below 
roof deck surface, bearing flange 3 inches wide, watertight. 

2.04 ACCESSORIES 

A. Flute Closures:  Closed cell foam rubber, 1 inch thick; profiled to fit tight to the decking. 

B. Fasteners:  Galvanized hardened steel, self-tapping 

C. Weld Washers:  Mild steel, uncoated, 3/4 inch outside diameter, 1/8 inch thick. 

PART 3 EXECUTION 

3.01 INSPECTION 

A. Check supporting members for correct layout and alignment. 

B. Verify that surfaces to receive deck are free from debris. 

C. Do not proceed with installation until defects are corrected. 

D. Beginning of installation indicates acceptance of existing conditions. 

3.02 INSTALLATION 

A. Erect metal decking in accordance with SDI Design Manual for Composite Decks, Form Decks, and 
Roof Decks.  Provide welding in accordance with AWS D1.1 and D1.3. 
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B. On steel support members provide 3 inch minimum bearing and overlap ends of deck minimum 2 
inches.  Align and level on supports. 

C. Fasten male/female side lap as indicated with self tapping #10 screws. 

D. Fasten deck to steel support members at ends and intermediate supports as indicated with 5/8 inch 
diameter puddle welds at ends of units. 

E. Reinforce deck openings up to 18 inches in size with 3 by 3 by 1/4 inch steel angles. Span frame over 
adjacent joists.  Place angles perpendicular to flutes; extend minimum two flutes each side of opening 
and weld to deck. 

F. Install 6 inch wide sheet steel cover plates where deck changes direction.  Spot weld in place 12 
inches oc maximum. 

G. Install sheet steel closures and angle flashings to close openings between deck and walls, columns, 
and openings. 

H. Install foam cell closures in locations above walls and partitions or as indicated. 

I. Immediately after welding deck in place, touch-up welds, burned areas, and surface coating damage 
with prime paint. 

J. Run deck and insulation under mechanical units so that the only penetration is for ductwork.  Shim 
mechanical unit curbs with steel channels supported directly by joists, to make units level.  Refer to 
drawing details. 

3.03 FIELD QUALITY CONTROL 

A. Field inspection will be performed under provisions of Section 01400. 

B. Qualification of Welders:  Qualify the welding process and all welders, and periodically monitor the 
work in accordance with the requirements of AWS D1.3. 

3.04 CLEANING 

A. Clean steel as work progresses to remove foreign matter. 

END OF SECTION 
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SECTION 05 4000 - COLD-FORMED METAL FRAMING 

PART 1 GENERAL 

1.01 SUMMARY 
A. Types of cold-formed metal framing units include the following: 

1. Load-bearing punched channel studs. 

2. C-shaped load-bearing steel studs. 

3. C-shaped steel joists 

B. Non-load bearing studs are specified in Section 09250, "Gypsum Drywall." 

1.02 SUBMITTALS 
A. Product Data:  Submit product information and installation instructions from manufacturers for each 

item of cold-formed metal framing and accessories. 

B. Shop Drawings:  Shop drawings shall include placing drawings for framing members showing size 
and gauge designations, number, type, location, and spacing. 

1. Indicate supplemental strapping, bracing, splices, bridging, accessories, and details required for 
proper installation. 

C. Welding Certificates:  Provide certificate signed by Contractor certifying that welders comply with 
requirements specified under “Quality Assurance” Article, prior to performing work. 

D. Welding Procedures:  Provide written welding procedure specification (WPS) document per AWS 
Code requirements. 

1.03 QUALITY ASSURANCE 
A. Component Design:  Calculate structural properties of studs and joists in accordance with the 

American Iron and Steel Institute (AISI), "Specification for Design of Cold-Formed Steel Structural 
Members." 

B. Welding Standards:  Comply with applicable provisions of ANSI/AWS D1.1 “Structural Welding 
Code-Steel”, and ANSI/AWS D1.3 “Structural Welding Code-Sheet Steel.” 

 Certify that each welder has satisfactorily passed AWS qualification tests for welding processes 
involved, and if pertinent, has undergone recertification. 

1.04 DELIVERY, STORAGE, AND HANDLING 
Deliver to project site in manufacturer's unopened containers or bundles, fully identified with name, brand, 
type, and grade.  Store off the ground in a dry ventilated space or protect with impervious covering.  Protect 
metal framing units from rusting and damage. 
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PART 2 PART 2 - PRODUCTS 

2.01 MANUFACTURERS 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated in the work include but are not limited to the following: 

  Dale Industries, Inc. 
 Dietrich Industries, Inc. 
 USG Industries 
 Unimast, Inc. 
 Wheeling Corrugating Co. 

2.02 METAL FRAMING 
A. System Components:  Manufacturers' standard load-bearing steel studs and joists of type, size, 

shape, and gauge as indicated.  With each type of metal framing required, provide manufacturer's 
standard steel runners (tracks), blocking, lintels, reinforcements, shoes, clip angles, fasteners, and 
accessories for applications indicated, as needed to provide a complete metal framing system. 

B. Materials and Finishes: 

1. For 16 gauge and heavier units, fabricate metal framing components of structural quality steel 
sheet with a minimum yield point of 40,000 psi, ASTM A 446 Grade C. 

2. For 18 and 20 gauge units, fabricate metal framing components of commercial quality steel 
sheet with a minimum yield point of 33,000 psi, ASTM A 446 Grade A. 

3. Provide galvanized finish to metal framing components complying with ASTM A 525 for 
minimum G 60 coating. 

4. Finish of installation accessories to match that of main framing components, unless otherwise 
indicated.

C. Fasteners:  Provide nuts, bolts, washers, screws, and other fasteners with corrosion-resistant plated 
finish. 

D. Electrodes for Welding:  Comply with AWS Code and as recommended by stud manufacturer. 

E. Galvanizing Repair:  Where galvanized surfaces are damaged, prepare surfaces and repair in 
accordance with procedures specified in ASTM A 780. 

2.03 FABRICATION 
A. General:  Framing components may be prefabricated into assemblies before erection.  Fabricate 

panels plumb, square, true-to-line, and braced against racking with joints welded.  Perform lifting of 
prefabricated units to prevent damage or distortion. 

1. Fabricate units in jig templates to hold members in proper alignment and position and to assure 
consistent component placement. 

B. Fasten cold-formed metal framing members by welding or screw fastening, as standard with 
fabricator.  Do not field weld units of 20 gauge or lighter.  Wire tying of framing members is not 
permitted. 
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1. Comply with AWS requirements and procedures for welding, appearance and quality of welds, 
and methods used in correcting weld work. 

2. Locate mechanical fasteners and install  according to cold-formed metal framing manufacturer’s 
instructions. 

C. Fabrication Tolerances:  Fabricate units to a maximum allowable tolerance variation from plumb, 
level, and true-to-line of 1/8 inch in 10 feet. 

PART 3 PART 3 - EXECUTION 

3.01 INSTALLATION 
A. General:  Install cold-formed metal framing and accessories plumb, square, true to line, and with 

connections securely fastened, in accordance with manufacturer's recommendations and the 
requirements of this Section. 

1. Fasten cold-formed metal framing members by welding or screw fastening, as standard with 
fabricator.  Wire tying of framing members is not permitted. 

2. Comply with AWS requirements and procedures for welding, appearance and quality of welds, 
and methods used in correcting weld work. 

a. Where weld throat is not shown on the Contract documents, the weld throat shall be at least 
as large as the thickness of the thinnest sheet joined.  All welds shall provide complete 
fusion of the sheets without “blow-out.” 

3. Locate mechanical fasteners and install  according to cold-formed metal framing manufacturer’s 
instructions. 

B. Runner Tracks:  Install continuous tracks sized to match studs.  Align tracks accurately to layout at 
base and tops of studs. 

1. Secure tracks as recommended by stud manufacturer for type of construction involved, spacing 
not to exceed 24 inches o.c. for nail or power-driven fasteners, or 16 inches o.c. for other types 
of attachment.  Provide fasteners at corners and ends of tracks. 

2. All track butt joints, abutting pieces of track shall be securely anchored to a common structural 
element or they shall be spliced together. 

C. Wall Studs:  Secure studs to top and bottom runner tracks, except where provisions for structure 
vertical movement is provided on drawings, by either welding or screw fastening at both inside and 
outside flanges. 

1. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls or 
warped surfaces and similar requirements. 

2. Where stud system abuts structural columns or walls, including masonry walls, anchor ends of 
stiffeners to supporting structure. 

3. Axially loaded studs shall have full bearing against the inside web of top and bottom tracks.  
Splices in axially loaded studs are not permitted. 
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D. Install supplementary framing, blocking, and bracing in metal framing system wherever walls or 
partitions are indicated to support fixtures, equipment, services, casework, heavy trim and 
furnishings, and similar work requiring attachment to the wall or partition.  Where type of 
supplementary support is not otherwise indicated, comply with stud manufacturer's 
recommendations. 

E. Frame wall openings larger than 2'-0" square with double stud at each jamb of frame, except where 
more than two studs are either shown or indicated in manufacturer's instructions. 

1. Install runner tracks and jack studs above door openings, and above and below wall openings. 

2. Anchor tracks to jamb studs with stud shoes or by welding, and space jack studs same as full-
height studs of wall. 

3. Secure stud system wall opening frame in manner indicated. 

F. Frame both sides of expansion and control joints with separate studs; do not bridge the joint with 
components of stud system. 

G. Install horizontal bridging in all load-bearing and exterior stud wall systems, with two (2) equally 
spaced rows for walls less than 10 feet high and rows spaced not more than 48 inches o.c. at walls 
higher than 10 feet. 

H. Horizontal Bridging is not required for non-loadbearing interior stud walls unless noted on the 
drawings. 

I. Provisions for structure vertical movement shall be provided where indicated on the drawings. 

J. All welds shall be touched up using zinc-rich paint. 

K Erection Tolerances:  Bolt or weld wall panels (at both horizontal and vertical junctures) to produce 
flush, even, true-to-line joints. 

1. Maximum variation in plane and true position between prefabricated assemblies should not 
exceed 1/16 inch. 

L. Installation of Joists:  Install level, straight, and plumb, complete with bracing and reinforcing as 
indicated on drawings.  Provide not less than 1-1/2 inch end bearing. 

1. Reinforce ends with end clips, steel hangers, steel angle clips, steel stud section, or as otherwise 
recommended by joist manufacturer. 

2. When required, reinforce joists at interior supports with single short length of joist section 
located directly over interior support, snap-on shoe, 30 percent side-piece lapped reinforcement, 
or other method recommended by joist manufacturer. 

3. Secure joists to interior support systems to prevent lateral movement of bottom flange. 

END OF SECTION 
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SECTION 07 6100 - SHEET METAL ROOFING  

PART 1  GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Aluminum-zinc alloy (Galvalume)  
2. Underlayment. 
3. Flashings, trim, and accessories. 
4. Specification based on Sheffield Metals CoolR metal roof system. 

B. Related Sections: 
1. Division 01: Administrative, procedural, and temporary work requirements. 
2. Section 07 9200 - Joint Sealers. 
3. Section 07 6200-Sheet Metal Flashing and Trim 
4. Section 07 7100 - Roof Specialties 

1.2 REFERENCES

A. American Society of Civil Engineers (ASCE) 7 - Minimum Design Loads for Buildings and Other Structures. 

B. ASTM International (ASTM): 
1. A755/A755M - Standard Specification for Steel Sheet, Metallic Coated by the Hot-Dip Process and 

Prepainted by the Coil-Coating Process for Exterior Exposed Building Products. 
2. A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-

Dip Process. 
3. B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus. 
4. B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 
5. C1371 - Standard Test Method for Determination of Emittance of Materials Near Room Temperature 

Using Portable Emissometers. 
6. D226 - Standard Specification for Asphalt Saturated Organic Felt Used in Roofing and Waterproofing. 
7. D412 - Standard Test Method for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic 

Elastomers - Tension. 
8. D523 - Standard Test Method for Specular Gloss. 
9. D968 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive. 
10. D1308 - Standard Test Method for Effect of Household Chemicals on Clear and Pigmented Organic 

Finishes. 
11. D1970 - Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials Used 

as Steep Roofing Underlayment for Ice Dam Protection. 
12. D2247 - Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity. 
13. D2794 - Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation 

(Impact). 
14. D3359 - Standard Test Methods for Measuring Adhesion by Tape Test. 
15. D3363 - Standard Test Method for Film Hardness by Pencil Test. 
16. E84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 
17. E408 - Standard Test Methods for Total Normal Emittance of Surfaces Using Inspection-Meter 

Techniques.
18. E1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by 

Uniform Static Air Pressure Difference. 
19. E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped 

Opaque Surfaces. 
20. G53 - Practice for Operating Light- and Water-Exposure Apparatus (Fluorescent UV-Condensation 

Type) for Exposure of Nonmetallic Materials. 
21. D522 - Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings. 
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1.3 SYSTEM DESCRIPTION 

A. Design Requirements; design roof system to withstand: 
1. Live and dead loads in accordance with Building Code. 
2. Minimum wind pressures in accordance with ASCE 7, IBC 2009 tested in accordance with ASTM 

E1592. 
3. Movement caused by an ambient temperature range of 120 degrees F and a surface temperature range of 

160 degrees F. 

1.4 SUBMITTALS 

A. Submittals for Review: 
1. Shop Drawings: Include dimensioned layout showing locations of seams, accessories, gage of metal, 

fastening methods, provisions for expansion and contraction, and details of joints. 
2. Samples: Each profile proposed for use. 

B. Sustainable Design Submittals: 
1. Solar Reflectance Index: Certify initial [and 3-year] solar reflectance index of metal roofing. 
2. Recycled Content: Certify recycled content of metal roofing; indicate recycled content percent and 

whether pre-consumer or post-consumer. 
3. Regional Materials: Certify materials extracted, processed, and manufactured within 500 mile radius of 

Project site. 

1.5 QUALITY ASSURANCE 

A. Mockup: 
1. Size: 4 x 4 feet. 
2. Include: Underlayment, roofing, flashings, and trim. 
3. Locate on site. 
4. Approved mockup may remain as part of the Work. 

1.6 PROJECT CONDITIONS 

A. Do not apply underlayment at ambient or surface temperatures less than 40 degrees F or on wet or frozen 
substrate.

B. Do not install roofing on wet or frozen substrate. 

1.7 WARRANTIES 

A. Furnish manufacturer’s 20 year warranty providing coverage against water leakage through roofing system. 
Include roof panels and side seams, panel end laps, roof-to-wall flashings, ridge flashings, hip flashings, valley 
flashings, high-side eave flashings, rake flashings, expansion joint flashings, and manufacturer-approved curb 
and penetration flashings. 

PART 2  PRODUCTS 

2.1 MATERIALS 

A. Aluminum-Zinc Alloy Coated (Galvalume) Steel Sheet:  
1. ASTM A792/A792M, Structural Grade, AZ50 aluminum-zinc alloy coating, 24 gage core steel. 

2.2 ACCESSORIES 
A. Underlayment: 

1. Description: ASTM D1970; minimum 30 mil thick polymer modified asphalt laminated to slip-resistant 
polyethylene film, self adhering with release paper facing. 

2. Elongation: Minimum 250  percent, tested to ASTM D412. 
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3. Tensile strength: Minimum 250 PSI, tested to ASTM D412 

B. Panel Clips: Stainless steel, thermally responsive. 

C. Fasteners: Same material and finish as sheet metal, with neoprene gasketed washers where exposed. 

D. Underlayment Fasteners: Hot dip galvanized steel, length to penetrate minimum 3/4 inch into sheathing. 

E. Joint Sealers: Specified in Section 07 9200 

F. Sheet Metal Flashing and Trim 07 6200 

G. Touch-Up Pens: CoolR touch up pens provided my manufacturer in color to match panel finish. 

2.3 FINISHES 
A. Panels and Trim: ASTM A755/A755M; CoolR fluoropolymer coating applied to sheets in coil form, color to be 

Pantone 540 blue. 

B. Coating Performance Requirements: 
1. Specular gloss: 25 to 35 at 60 degrees; tested to ASTM D523. 
2. Abrasion resistance: Total 67 liters sand plus or minus 10 liters; tested to D968. 
3. Acid resistance: Tested to D1308. 

a. 10 percent hydrochloric acid at 24 hours: No visible change. 
b. 20 percent hydrochloric acid at 18 hours: No visible change. 
c. 20 percent sulfuric acid at 18 hours: No visible change. 
d. 25 percent sodium hydroxide at 1 hour: No visible change. 
e. 20 percent muriatic acid at 15 minutes: No visible change. 

4. Humidity resistance: 2000 hours, Rating 10, no blisters; tested to D2247. 
5. Impact resistance: 3.0 times metal thickness in inch-pounds without loss of adhesion; tested to D2294. 
6. Adhesion: No loss of adhesion; tested to ASTM D3359. 
7. Pencil hardness: Hb minimum; tested to ASTM D3363. 
8. Surface burning characteristics: Class A; tested to ASTM E84. 
9. Accelerated weathering: 2000 hours, No. 8 chalk, Color 2 E; tested to ASTM G53. 
10. Formability: 1/8 inch madrel, no cracking or loss of adhesion; tested to ASTM D522. 
11. Salt spray resistance: 1000 hours, Scribe 7, 1/16 inch blisters, Field 10, no blisters; tested to ASTM 

B117. 

C. Panels and Trim: High-performance clear acrylic coating. 

PART 3  EXECUTION 

3.1 INSTALLATION OF UNDERLAYMENT 

A. Starting at low edge, apply underlayment horizontally on roof.  

B. Weatherlap each sheet 4 inches over preceding sheet. Lap ends 6 inches minimum.  

C. Press to full bond with substrate without voids, wrinkles, bridging, or fishmouths. Seal ends and edges. 

D. Lap underlayment minimum 12 inches over hips and ridges from both sides. Apply 36 inch wide strip centered 
lengthwise over ridge. 

E. Extend minimum 4 inches up abutting vertical surfaces. 
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3.2 INSTALLATION OF ROOFING 

A. Fabricate roofing panels using approved roll forming equipment. 

B. Form roofing to provide 1-1/2 inch high standing seams spaced nominally 20 inches on center. 

C. Form panels in single lengths from eave to ridge. 

D. Form sections true to shape, accurate in size, square, and free from distortion and defects. 

E. Apply roofing panels beginning at low edge of roof. 

F. Panel end joints not permitted. 

G. Fit flashings with square corners and surfaces true, aligned, and accurate to required profiles. 

H. Fasten panels to supports using concealed panel clips. Exposed fasteners permitted on trim members only. 

I. Install trim to maintain visual continuity of system. 

J. Install joint sealers and gaskets to prevent water penetration. 

K. Flash penetrations through roofing with metal trim to match panels: 
1. Lap flashings over roof panels 12 inches minimum on all sides and seal with double bead of joint sealer.  
2. Install metal draw band and joint sealer at top of pipe penetrations. 
3. Install water diverter at uphill side of square and rectangular penetrations. 

L. Installation Tolerances: 
1. Variation from location: Plus or minus 1/4 inch. 
2. Variation from plane: 1/4 inch in 10 feet. 

3.3 ADJUSTING 

A. Touch up field cuts and abrasions to match factory finish using touch-up pens. 

END OF SECTION 
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SECTION 07 6200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Manufactured Products: 

a. Manufactured through-wall flashing and counterflashing. 
2. Formed Products: 

a. Formed roof drainage sheet metal fabrications. 
b. Formed wall sheet metal fabrications. 
c. Low roof sheet metal fabrications. 

B. Related Sections: 
1. Division 06 Section "Rough Carpentry for wood nailers, curbs, and blocking. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to defective 
manufacture, fabrication, installation, or other defects in construction.  Completed sheet metal flashing 
and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Fabricate and install roof edge flashing capable of resisting the following forces according to 
recommendations in FMG Loss Prevention Data Sheet 1-49: 

C. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal movements from 
ambient and surface temperature changes. 
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces.

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for each manufactured product and 
accessory.

B. Shop Drawings:  Show fabrication and installation layouts of sheet metal flashing and trim, including 
plans, elevations, expansion-joint locations, and keyed details.  Distinguish between shop- and field-
assembled work.  Include the following: 
1. Identification of material, thickness, weight, and finish for each item and location in Project. 
2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and 

dimensions. 
3. Details for joining, supporting, and securing sheet metal flashing and trim, including layout of 

fasteners, cleats, clips, and other attachments.  Include pattern of seams. 
4. Details of termination points and assemblies, including fixed points. 
5. Details of expansion joints and expansion-joint covers, including showing direction of expansion 

and contraction. 
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6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counterflashings as 
applicable. 

7. Details of special conditions. 
8. Details of connections to adjoining work. 
9. Detail formed flashing and trim at a scale of not less than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Initial Selection:  For each type of sheet metal flashing, trim, and accessory indicated with 
factory-applied color finishes involving color selection. 

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 
indicated below: 
1. Sheet Metal Flashing:  12 inches (300 mm) long by actual width of unit, including finished seam 

and in required profile.  Include fasteners, cleats, clips, closures, and other attachments. 
2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous Fabrications:  12 

inches (300 mm) long and in required profile.  Include fasteners and other exposed accessories. 
3. Accessories and Miscellaneous Materials:  Full-size Sample. 
4. Anodized Aluminum Samples:  Samples to show full range to be expected for each color required. 

E. Qualification Data:  For qualified fabricator. 

F. Maintenance Data:  For sheet metal flashing, trim, and accessories to include in maintenance manuals. 

G. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful in-service 
performance. 

B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" 
unless more stringent requirements are specified or shown on Drawings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause 
staining, denting, or other surface damage.  Store sheet metal flashing and trim materials away from 
uncured concrete and masonry. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high 
humidity, except to the extent necessary for the period of sheet metal flashing and trim installation. 

1.7 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied 
finishes within specified warranty period. 
1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a 
strippable, temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet, metallic coated by the hot-dip process and 
prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 
1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation; 

structural quality. 
2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating 

designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural quality. 
3. Surface:  Smooth, flat. 
4. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

5. Color:  As scheduled. 
6. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film 
thickness of 0.5 mil (0.013 mm). 

2.2 UNDERLAYMENT MATERIALS 

A. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

B. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, 
sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation 
and recommended by manufacturer of primary sheet metal or manufactured item unless otherwise 
indicated.

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and 
other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary 
sheet metal or manufactured item. 
1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or factory-
applied coating. 

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal being 
fastened. 

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching internal 
gutter width. 

2. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329 or Series 300 stainless steel. 

3. Fasteners for Zinc Sheet:  Hot-dip galvanized steel according to ASTM A 153/A 153M or 
ASTM F 2329 or Series 300 stainless steel. 

C. Solder: 
1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead 

or Grade Sn60, 60 percent tin and 40 percent lead. 
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D. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with 
release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) 
wide and 1/8 inch (3 mm) thick. 

E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; low modulus; of type, 
grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.4 ROOF DRAINAGE SHEET METAL FABRICATIONS 

A. Downspouts:  Fabricate rectangular downspouts complete with mitered elbows.  Furnish with metal 
hangers, from same material as downspouts, and anchors. 
1. Fabricated Hanger Style:  SMACNA figure designation 1-35B. 
2. Fabricate from the following materials: 

a. Aluminum-Zinc Alloy-Coated Steel: 0.022 inch (0.56 mm) thick. 

B. Conductor Heads:  Fabricate conductor heads with flanged back and stiffened top edge and of dimensions 
and shape indicated complete with outlet tubes, exterior flange trim, and built-in overflows.  Fabricate 
from the following materials: 

C. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. Parapet Scuppers:  Fabricate scuppers 
of dimensions required with closure flange trim to exterior, 4-inch- (100-mm-) wide wall flanges to 
interior, and base extending 4 inches (100 mm) beyond cant or tapered strip into field of roof. Fasten 
gravel guard angles to base of scupper. Fabricate from the following materials: 
1. Galvanized Steel:  0.028 inch (0.71 mm) thick, where not visible from building exterior.  
2. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick, where visible from building 

exterior.

2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof-Edge Flashing and Fascia Cap:  Fabricate in minimum 96-inch- (2400-mm-) long, but not 
exceeding 10-foot- (3-m-) long, sections.  Furnish with 6-inch- (150-mm-) wide, joint cover plates.  
Fabricate from the following materials: 
1. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. 

B. Copings:  Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 10-foot- (3-m-) long, 
sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support 
edge of external leg and drill elongated holes for fasteners on interior leg.  Miter corners, seal, and solder 
or weld watertight.  Fabricate from the following materials: 
1. Aluminum-Zinc Alloy-Coated Steel:  0.040 inch (1.02 mm) thick. 

C. Base Flashing:  Fabricate from the following materials: 
1. Galvanized Steel:  0.028 inch (0.71 mm) thick, where not visible from building exterior. 
2. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick, where visible from building 

exterior.

D. Counterflashing and Flashing Receivers:  Fabricate from the following materials: 
1. Galvanized Steel:  0.022 inch (0.56 mm) thick. 

E. Roof-Penetration Flashing:  Fabricate from the following materials: 
1. Galvanized Steel:  0.028 inch (0.71 mm) thick. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions 
and other conditions affecting performance of the Work. 
1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance 
of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. General:  Install underlayment as indicated on Drawings. 

B. Felt Underlayment:  Install felt underlayment with adhesive for temporary anchorage to minimize use of 
mechanical fasteners under sheet metal flashing and trim.  Apply in shingle fashion to shed water, with 
lapped joints of not less than 2 inches (50 mm). 

3.3 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with 
provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required to complete sheet metal flashing and trim 
system. 
1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams 

with minimum exposure of solder, welds, and sealant. 
2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  

Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal. 
3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two fasteners.  

Bend tabs over fasteners. 
4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool 

marks. 
5. Install sealant tape where indicated. 
6. Torch cutting of sheet metal flashing and trim is not permitted. 
7. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by SMACNA. 
1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with 

bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, 
install a course of felt underlayment and cover with a slip sheet or install a course of polyethylene 
sheet.

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement 
joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 mm) of corner or 
intersection.  Where lapped expansion provisions cannot be used or would not be sufficiently watertight, 
form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with 
sealant concealed within joints. 
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D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood decking not less than recommended by 
fastener manufacturer to achieve maximum pull-out resistance. Seal joints as shown and as required for 
watertight construction. 
1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 1 inch 

(25 mm) into sealant.  Form joints to completely conceal sealant.  When ambient temperature at 
time of installation is moderate, between 40 and 70 deg F (4 and 21 deg C), set joint members for 
50 percent movement each way.  Adjust setting proportionately for installation at higher ambient 
temperatures.  Do not install sealant-type joints at temperatures below 40 deg F (4 deg C). 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint 
Sealants." 

E. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets 
to be soldered to a width of 1-1/2 inches (38 mm), except reduce pre-tinning where pre-tinned surface 
would show in completed Work. 

F. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength. 

3.4 ROOF DRAINAGE SYSTEM INSTALLATION 

A. General:  Install sheet metal roof drainage items to produce complete roof drainage system according to 
SMACNA recommendations and as indicated.  Coordinate installation of roof perimeter flashing with 
installation of roof drainage system. 

B. Downspouts:  Join sections with 1-1/2-inch (38-mm) telescoping joints. 
1. Provide hangers with fasteners designed to hold downspouts securely to walls.  Locate hangers at 

top and bottom and at approximately 60 inches (1500 mm) o.c. in between. 
2. Provide elbows at base of downspout to direct water away from building. 
3. Provide precast concrete splash blocks where downspouts discharge onto landscaped surfaces. 

C. Conductor Heads:  Anchor securely to wall with elevation of conductor head rim 1 inch (25 mm) below 
as indicated on drawings discharge. 

3.5 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet metal 
manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  
Provide concealed fasteners where possible, set units true to line, and level as indicated.  Install work 
with laps, joints, and seams that will be permanently watertight and weather resistant. 

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in 
SMACNA's "Architectural Sheet Metal Manual" and as indicated.  Interlock bottom edge of roof edge 
flashing with continuous cleat anchored to substrate at staggered 3-inch (75-mm) centers. 

C. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top edge 
flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base flashing.  Install 
stainless-steel draw band and tighten. 

D. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  Insert 
counterflashing in reglets or receivers and fit tightly to base flashing.  Extend counterflashing 4 inches 
(100 mm) over base flashing.  Lap counterflashing joints a minimum of 4 inches (100 mm) and bed with 
sealant.  Secure in a waterproof manner by means of interlocking folded seam or blind rivets and sealant. 

E. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of 
roofing and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to pipes that 
penetrate roof. 
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3.6 WALL FLASHING INSTALLATION 

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to 
SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation 
of wall-opening components such as windows, doors, and louvers. 

B. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to 
extend 4 inches (100 mm) beyond wall openings. 

3.7 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance of 1/4 
inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset 
of adjoining faces and of alignment of matching profiles. 

B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerances specified 
in MCA's "Guide Specification for Residential Metal Roofing." 

3.8 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder. 

C. Clean off excess sealants. 

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed 
unless otherwise indicated in manufacturer's written installation instructions.  On completion of 
installation, remove unused materials and clean finished surfaces.  Maintain in a clean condition during 
construction. 

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 07 6200 
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COMMON WORK RESULTS FOR ELECTRICAL 260500 - 1 

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Common electrical installation requirements. 

1.3 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are 
indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions 

and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry 
walls, and other structural components as they are constructed. 

C. Coordinate sleeves election and application with selection and application of  f irestopping specified in 
Division 07 Section "Penetration Firestopping."." 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-
mounting items. 
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COMMON WORK RESULTS FOR ELECTRICAL 260500 - 2 

C. Headroom Mai ntenance:  If mounting heights or other location criteria are not indicated, arrange and 
install components aod equipment to provide maximum possible headroom consistent with these 
requirements. 

D. Equipment:  I nstall to facilitate service, maintenance, and repair or replacement o f components of both 
electrical equipment and other nearby installations.  Connect in such a  way as to f acilitate f uture 
disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate 
concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  I nstall sleeves for penetrations unless core-drilled holes or formed openings 
are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations o f fire-rated f loor and wall assemblies unless 
openings compatible with firestop system used are fabricated during construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular cl ear space between sleeve and raceway or cable, unless 
indicated otherwise. 

H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and 
raceway or  c able, using joint sealant a ppropriate f or s ize, de pth, a nd location of j oint.  Comply with 
requirements in Division 07 Section "Joint Sealants." 

I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with 
firestop materials.  Comply with requirements in Division 07 Section "Penetration Firestopping." 

J. Roof-Penetration S leeves:  Seal p enetration of individual r aceways and c ables with flexible b oot-type 
flashing units applied in coordination with roofing work. 

3.3 FIRESTOPPING 

A. Apply firestopping to  p enetrations o f fire-rated floor and wall a ssemblies for e lectrical in stallations to 
restore o riginal fire-resistance rating o f a ssembly.  Firestopping materials and i nstallation requirements 
are specified in Division 07 Section "Penetration Firestopping." 

END OF SECTION 260500 

30668
Rectangle



NFCU Triangle  3482 
 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 1 

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having j urisdiction, and marked f or i ntended 
use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 

1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Senator Wire & Cable Company. 
4. Southwire Company. 

B.   Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Types  THHN-THWN and UL 854 for use-2. 

D. Multiconductor Cable:  Comply with NEMA WC 70 for  metal-clad cable, Type MC with ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
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1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class 
for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance:  Type SE or use-2, single conductors in raceway . 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway . 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN, single 
conductors in raceway . 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, s ingle 
conductors in raceway. 

E. Exposed Branch Circuits: Type THHN-THWN, single conductors in raceway or Metal-clad cable, 
Type MC . 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in 
raceway or Metal-clad cable, Type MC. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, 
single conductors in raceway. 

H. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

I. Class 2 Control Circuits:  Type THHN-THWN, in raceway . 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use m anufacturer-approved pu lling compound or lubricant where necessary; compound used must not 
deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling 
tensions and sidewall pressure values. 
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LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 3 

C. Use p ulling means, including f ish tape, cable, r ope, and basket-weave w ire/cable g rips, that w ill n ot 
damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow 
surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to  Division 26 Section " Identification for 
Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 
values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent or better 
mechanical strength and insulation ratings than unspliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve s election and application with selection and application of f irestopping specified in 
Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  I nstall sleeves for penetrations unless core-drilled holes or formed openings 
are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated f loor and wall assemblies unless 
openings compatible with firestop system used are fabricated during construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both wall surfaces. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless sleeve seal is to 
be installed. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint 
compound for gypsum board assemblies. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and cable, 
using j oint sealant a ppropriate f or size, d epth, a nd lo cation o f j oint a ccording to D ivision 07 S ection 
"Joint Sealants." 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at cable penetrations.  Install sleeves and seal with firestop materials according to Division 07 Section 
"Penetration Firestopping." 
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K. Roof-Penetration Sleeves:  Seal p enetration o f i ndividual cables with flexible b oot-type f lashing units 
applied in coordination with roofing work. 

L. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical s leeve seals.  
Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical 
sleeve seals. 

M. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow 
for 1-inch annular clear space between cable and sleeve for installing mechanical sleeve seals. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use t ype and number of sealing elements r ecommended by manufacturer f or cable material and s ize.  
Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between 
cable and sleeve.  T ighten bolts against pressure plates that cause sealing elements to expand and make 
watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to  e lectrical p enetrations of fire-rated f loor a nd wall a ssemblies to  r estore o riginal 
fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in N ETA Acceptance 
Testing Specification.  Certify compliance with test parameters. 

B. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a t esting agency a cceptable t o a uthorities having j urisdiction, and marked for intended 
use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable 
Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
4. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches 

wide and 1/16 inch thick. 

C. Grounding Bus:  Rectangular bars of annealed copper, as indicated on electrical drawings. 

2.2 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors 
and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least 
two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 
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C. Welded Connectors:  E xothermic-welding kits of types recommended by kit manufacturer for materials 
being joined and installation conditions. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch diameter by10 feet in diameter. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Isolated G rounding Conductors:  Green-colored in sulation with continuous yellow stripe.  On f eeders 
with isolated ground, identify grounding conductor where visible to  normal inspection, with a lternating 
bands of green and yellow tape, with at least three bands of green and two bands of yellow. 

B. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 1 inch, minimum, from wall 6 inches above finished floor, unless 
otherwise indicated. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Water Heater and Heat-Tracing, Cables:  I nstall a separate insulated equipment grounding conductor to 
each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected 
equipment, and components. 

C. Isolated Grounding Receptacle Circuits:  I nstall an insulated equipment grounding conductor connected 
to the receptacle grounding terminal.  Isolate conductor from raceway and from panelboard grounding 
terminals.  Terminate at equipment grounding conductor terminal of th e a pplicable derived system or
service, unless otherwise indicated. 

3.3  INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or 
required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, 
impact, or damage. 

B. Ground Rods:  D rive rods until tops are 2 i nches below finished floor or  f inal grade, unless otherwise 
indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise 
indicated.  Make connections without exposing steel or damaging coating, if any. 
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2. For grounding electrode system, install at least three rods spaced at least one-rod length from each 
other and located at  least the same distance from other grounding electrodes, and connect to the 
service grounding electrode conductor. 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except 
where routed through short lengths of conduit. 

1. Bonding t o Structure:  Bond straps d irectly to b asic structure, t aking car e not to penetrate any 
adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration 
is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is 
required, use a bolted clamp. 

D. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from 
building's main s ervice eq uipment, o r g rounding b us, t o main metal water s ervice e ntrances t o 
building.  Connect grounding conductors to main metal water service pipes, using a bolted clamp 
connector or by bolting a lug-type connector to a pipe flange, using one of the lug bolts of the 
flange.  W here a d ielectric main water fitting is installed, connect grounding conductor on street 
side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at each end. 

2. Water Met er Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  
Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. After i nstalling g rounding system but before permanent el ectrical ci rcuits h ave b een en ergized, 
test for compliance with requirements. 

2. Test completed grounding system a t each location where a maximum ground-resistance level is 
specified, at  service disconnect enclosure grounding terminal , and at individual ground rods.  
Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance not less than two full days after last trace of precipitation and 
without soil being moistened by any means other t han natural d rainage or seepage and 
without chemical treatment or other artificial means of reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

B. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms. 
2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms. 

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly 
and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Sections include the following: 

1. Division 26 Section "Vibration And Seismic Controls For Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Factory-fabricated components for field assembly. 

1. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
2. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4. 
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3. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types 
and sizes of raceway or cable to be supported. 

D. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports 
to building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened 
portland cement concrete with tension, shear, and pullout capacities appropriate for supported 
loads and building materials in which used. 

2. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached 
structural element. 

3. Toggle Bolts:  All-steel springhead type. 
4. Hanger Rods:  Threaded steel. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment 
and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, 
IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, 
sized so capacity can be increased by at least 25 percent in future without exceeding specified design load 
limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps using spring friction 
action for retention in support channel. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be 
supported by openings through structure members, as permitted in NFPA 70. 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical 
items and their supports to building structural elements by the following methods unless otherwise 
indicated by code: 

1. To New Concrete:  Bolt to concrete inserts. 
2. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
3. To Existing Concrete:  Expansion anchor fasteners. 
4. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
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5. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount panelboards, 
disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices 
on slotted-channel racks attached to substrate. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars. 

END OF SECTION 260529 
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SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Spring isolators. 
3. Restrained spring isolators. 
4. Channel support systems. 
5. Restraint cables. 
6. Hanger rod stiffeners. 
7. Anchorage bushings and washers. 

B. Related Sections include the following: 

1. Division 26 Section "Hangers And Supports For Electrical Systems" for commonly used electrical 
supports and installation requirements. 

1.3 DEFINITIONS 

A. The IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  See structural drawings for class. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: See structural drawings 

for seismic use group. 

a. Component Importance Factor:  As indicated on structural drawings. 
b. Component Response Modification Factor:  As indicated on structural drawings. 
c. Component Amplification Factor:  As indicated on structural drawings. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second):  As indicated on structural 
drawings. 

4. Design Spectral Response Acceleration at 1.0-Second Period:  As indicated on structural 
drawings. 
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1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device. 
2. Illustrate a nd i ndicate style, material, strength, fastening provision, and finish for each type and 

size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete w ith report numbers and rated 
strength in tension and shear as evaluated by an agency acceptable to au thorities having 
jurisdiction. 

b. Annotate to  indicate application of each product submitted and compliance with 
requirements. 

3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined loads. 

1.6 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in t he I BC unless requirements in  this Section are more 
stringent. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 
Steel." 

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear 
anchorage p reapproval OPA number f rom OSHPD, p reapproval by ICC-ES, or  preapproval by another 
agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings 
based on independent testing are preferred to ratings based on calculations.  If preapproved ratings are not 
available, submittals based on independent testing are preferred.  Calculations (including combining shear 
and te nsile lo ads) to  support seismic-restraint designs must be signed and sealed by a qualified 
professional engineer. 

D. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Pads:  Arrange in single or multiple l ayers of s ufficient stiffness f or u niform l oading over pad area, 
molded with a  nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match 
requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

B. Spring Isolators:  Freestanding, laterally stable, open-spring isolators. 

1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated 
load. 

2. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
4. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or 

failure. 
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5. Baseplates:  Factory drilled for bolting to structure and bonded to 1/4-inch- thick, rubber isolator 
pad attached to baseplate underside.  Baseplates shall limit floor load to 500 psig. 

6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw to fasten 
and level equipment. 

C. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint. 

1. Housing:  S teel with resilient vertical-limit stops to prevent spring extension due to weight being 
removed; f actory-drilled baseplate bonded to 1/4-inch- thick, neoprene or  rubber isolator pad 
attached to baseplate underside; and adjustable equipment mounting and leveling bolt that acts as 
blocking during installation. 

2. Restraint:  Seismic or limit-stop as required for equipment and authorities having jurisdiction. 
3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated 

load. 
4. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or 

failure. 

2.2 SEISMIC-RESTRAINT DEVICES 

A. General Requirements for Restraint Components:  Rated strengths, features, and application requirements 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  A llowable s trength in tension, shear, and pullout force of  components 
shall be at least four times the maximum seismic forces to which they will be subjected. 

B. Channel S upport System:  MFMA-3, s hop- or f ield-fabricated s upport a ssembly made of s lotted steel 
channels with accessories for attachment to braced component at one end and to building structure at the 
other end and other matching c omponents and with corrosion-resistant coating; and rated in  tension, 
compression, and torsion forces. 

C. Restraint Cables:  ASTM A 492 stainless-steel cables with end connections made of steel assemblies with 
thimbles, brackets, swivels, and bolts designed for restraining cable service; and with a minimum of two 
clamping bolts for cable engagement. 

D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod.  Do not weld stiffeners to rods. 

E. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment 
mountings, and matched to type and size of anchors and studs. 

F. Bushing Assemblies f or W all-Mounted E quipment Anchorage:  Assemblies of  neoprene elements and 
steel sleeves designed for rigid equipment mountings, and matched to type and size of  attachment 
devices. 

G. Mechanical Anchor:  Drilled-in and s tud-wedge o r female-wedge type in zinc-coated s teel for interior 
applications and stainless steel for exterior applications.  Select anchors with strength required for anchor 
and as tested according to ASTM E 488.  Minimum length of eight times diameter. 
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2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before 
shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity 

range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration i solation and seismic-control devices for compliance 
with requirements for installation tolerances and other conditions affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for 
application by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive 
them and where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components 
so strength will be adequate to carry present and future static and seismic loads within specified loading 
limits. 

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment and Hanger Restraints: 

1. Install restrained isolators on electrical equipment. 
2. Install s eismic-restraint devices us ing methods approved by an agency acceptable to authorities 

having jurisdiction providing required submittals for component. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient 
media where equipment or equipment-mounting channels are attached to wall. 

C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of 
beams, at upper truss chords of bar joists, or at concrete members. 

D. Drilled-in Anchors: 
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1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  
Do not damage existing reinforcing or  embedded items during coring or  drilling.  Notify t he 
structural en gineer if reinforcing steel or other embedded items are encountered during drilling.  
Locate and avoid prestressed tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design 
strength. 

3. Wedge A nchors:  Protect t hreads f rom damage during anchor installation.  Heavy-duty sleeve 
anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to 
be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of 
adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward 
the surface in such a manner as to avoid introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they 
cross seismic joints, where adjacent sections or branches are supported by different structural elements, 
and where they terminate with connection to equipment that is anchored to a d ifferent structural element 
from the one supporting them as they approach equipment. 

3.5 ADJUSTING 

A. Adjust limit s tops on restrained spring isolators to  mount equipment a t normal operating height.  After 
equipment installation is complete, adjust limit stops so they are out of contact during normal operation. 

B. Adjust active height of spring isolators. 

C. Adjust restraints to permit free movement of equipment within normal mode of operation. 

3.6 ELECTRICAL VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE SCHEDULE 

A. Supported or Suspended Equipment:   

1. Pads: 

a. Material:  Neoprene. 
b. Thickness:  1/4” minimum. 
c. Durometer:  70. 
d. Number of Pads:  Two thick. 

2. Component Importance Factor:  As indicated on structural drawings. 
3. Component Response Modification Factor:  As indicated on structural drawings. 
4. Component Amplification Factor:  As indicated on structural drawings. 

END OF SECTION 260548 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for conductors. 
2. Underground-line warning tape. 
3. Warning labels and signs. 
4. Equipment identification labels. 
5. Miscellaneous identification products. 

1.3 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

C. Comply with ANSI Z535.4 for safety signs and labels. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in other 
Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams  
and with those required by codes and standards.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding C onductor Tape:  Colored, self-adhesive v inyl t ape not less t han 3 mils thick by 1 to 2 
inches wide. 

2.2 UNDERGROUND-LINE WARNING TAPE 
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A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to identify and locate 
underground electrical and communications utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material an d i nk shall be ch emically i nert, an d not subject to degrading when exposed t o 

acids, alkalis, and other destructive substances commonly found in soils. 

2.3 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise indicated. 

2.4 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on 
a dark-gray background.  Minimum letter height shall be 3/8 inch. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods 
recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the 
location and substrate. 

F. Underground-Line Warning Tape:  During backfilling of t renches install continuous underground-line 
warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes where width of 
multiple lines installed in a common trench exceeds 16 inches overall. 

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Power-Circuit Conductor Identification, 6 00 V or  Less:  For conductors in vaults, pull and junction 
boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 
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1. Color-Coding for Phase Identification, 600 V or Less:  U se colors l isted below for ungrounded 
service feeder and branch-circuit conductors. 

a. Color shall be  factory applied or field applied for sizes larger than N o. 8 AWG, if
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 
distance o f 6 i nches from t erminal points and in boxes where splices or t aps are made.  
Apply last two turns of tape with no tension to prevent possible unwinding.  Locate bands 
to avoid obscuring factory cable markings. 

B. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive 
warning labels . 

1. Identify system voltage with black letters on an orange background. 
2. Apply to exterior of door, cover, or other access. 

C. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is 
consistent with wiring diagrams and schedules.  Apply labels to disconnect switches and protection 
equipment, central or master units, control panels, control stations, terminal cabinets, and racks of each 
system.  Systems include power, lighting, control, communication, signal, monitoring, and alarm systems 
unless equipment is provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  U nless 
otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-inch- 
high label; where two lines of text are required, use labels 2 inches high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
c. Unless provided w ith self-adhesive means of attachment, f asten l abels with appropriate 

mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in t he l ocation pr ovided by pa nelboard 
manufacturer.  Panelboard identification shall be engraved, laminated acrylic or melamine 
label. 

b. Enclosures and electrical cabinets. 
c. Enclosed switches. 
d. Enclosed circuit breakers. 
e. Contactors. 

END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes the following lighting control devices: 
1.  Outdoor photoelectric switches. 
2. Indoor occupancy sensors. 
3. Lighting contactors. 

B. Related Sections include the following: 

1. Division 26 Section "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, and 
manual light switches. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. PIR:  Passive infrared. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as  defined in NFPA 70, 
Article 100, by a t esting agency acceptable to authorities having jurisdiction, a nd marked for i ntended 
use. 

1.5 COORDINATION 

A. Coordinate layout and installation o f ceiling-mounted devices with other construction that penetrates 
ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, f ire-
suppression system, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Description:  S olid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to 
operate connected relay, contactor coils, or microprocessor input; complying with UL 773A. 
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1. Light-Level Monitoring Range:  1.5 to 10 f c, with an adjustment for turn-on and turn-off levels 
within that range, and a  d irectional lens in front of photocell to  prevent f ixed light sources from 
causing turn-off. 

2. Time Delay:  15-second minimum, to prevent false operation. 

2.2 INDOOR OCCUPANCY SENSORS 

A. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit. 

1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when 
unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 
minutes. 

2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor 
shall be powered from the relay unit. 

3. Relay Unit:  D ry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 
120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 
power source as defined by NFPA 70. 

4. Mounting: 

a. Sensor:  Suitable for mounting in any position on a standard outlet box. 
b. Relay:  Externally mounted through a 1/2-inch knockout in a standard electrical enclosure. 
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door. 

5. Indicator:  LED, to show when motion is being detected during testing and normal operation of the 
sensor. 

6. Bypass Switch:  Override the on function in case of sensor failure. 
7. Automatic L ight-Level S ensor:  Adjustable from 2 t o 200 fc; keep l ighting off w hen selected 

lighting level is present. 

B. PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and movement in area 
of coverage. 

1. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of  a  
human body that presents a target of not less than 36 sq. in.. 

2. Detection Coverage (Room):  D etect occupancy anywhere in a ci rcular area of 1000 sq. ft. when 
mounted on a 96-inch- high ceiling. 

2.3 LIGHTING CONTACTORS 

A. Description:  Electrically operated and  electrically held complying with NEMA ICS 2 and UL 508. 

1. Current R ating f or Switching:  Listing or  rating c onsistent with t ype of  l oad s erved, i ncluding 
tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or less total harmonic 
distortion of normal load current). 

2. Fault Current Withstand Rating:  E qual to or exceeding the available fault current at the point of 
installation. 

3. Enclosure:  Comply with NEMA 250. 

2.4 CONDUCTORS AND CABLES 
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A. Power Wiring to Supply Side of  Remote-Control P ower S ources:  Not smaller than N o. 12 AWG.  
Comply with requirements in Division 26 Section " Low-Voltage Electrical Power Conductors and 
Cables." 

PART 3 - EXECUTION 

3.1 SENSOR INSTALLATION 

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  D o 
not exceed coverage limits specified in manufacturer's written instructions. 

3.2 CONTACTOR INSTALLATION 

A. Mount e lectrically held lighting c ontactors with e lastomeric isolator pads, to  e liminate structure-borne 
vibration, unless contactors are installed in an enclosure with factory-installed vibration isolators. 

3.3 WIRING INSTALLATION 

A. Wiring Method:  Comply with Division 26 Section " Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size shall be 1/2 inch. 

B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited 
conductors according to conductor manufacturer's written instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions, unless otherwise 
indicated. 

D. Splices, Taps, and Terminations:  Mak e connections only on numbered terminal strips in junction, pull, 
and outlet boxes; terminal cabinets; and equipment enclosures. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Division 26 Section " Identification for 
Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

B. Label time switches and contactors with a unique designation. 

3.5 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide 
on-site assistance in adjusting sensors to suit occupied conditions.  Provide up to two visits to Project 
during other-than-normal occupancy hours for this purpose. 

END OF SECTION 260923 

30668
Rectangle



NFCU Triangle  3482 
 

PANELBOARDS 262416 - 1 

SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

1.3 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage 
suppression device, accessory, and component indicated.  Include dimensions and manufacturers' 
technical data on features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed 
devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Detail features, c haracteristics, r atings, and f actory settings o f individual overcurrent p rotective 

devices and auxiliary components. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, o vercurrent p rotective d evices, components, and accessories 
from single source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as  defined in NFPA 70, by a  
qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA PB 1. 

D. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1. 
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1.6 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or  install panelboards until spaces are enclosed and weathertight, wet work in 
spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is 
operating and maintaining ambient temperature and humidity conditions at occupancy levels 
during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 

a. Altitude:  Not exceeding 6600 feet (2000 m). 

B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner 
or others unless permitted under the following conditions and then only after arranging to provide 
temporary electric service according to requirements indicated: 

1. Notify  Owner no fewer than two days in advance of proposed interruption of electric service. 

1.7 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that penetrates 
walls or is  supported by them, including electrical and other ypes of equipment, raceways, piping, 
encumbrances to workspace clearance requirements, and adjacent surfaces.  Maintain required workspace 
clearances and required clearances for equipment access doors and panels. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
transient v oltage suppression devices that f ail in materials or workmanship w ithin s pecified warranty 
period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Enclosures:  Surface -mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
2. Finishes: 

a. Panels and Trim:  Steel , factory finished immediately after cleaning and pretreating with 
manufacturer's standard two-coat, baked-on finish consisting of prime coat and 
thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 
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3. Directory C ard:  I nside pa nelboard door, mounted in  metal f rame with tr ansparent p rotective 
cover. 

B. Incoming Mains Location:  Top and bottom. 

C. Phase, Neutral, and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; 

bonded to box. 
3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated from box. 

D. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
4. Feed-Through L ugs:  Mechanical type, suitable for use with conductor material.  Locate at 

opposite end of bus from incoming lugs or main device. 

2.2 DISTRIBUTION PANELBOARDS 

A. Panelboards:  NEMA PB 1, power and feeder distribution type.  Fully Rated. 

B. Doors:  Secured with vault-type latch with tumbler lock; keyed alike. 

1. For doors more than 36 inches high, provide two latches, keyed alike. 

C. Mains:  As indicated on the drawings. 

D. Branch O vercurrent P rotective D evices for C ircuit-Breaker F rame S izes Larger T han 1 25 A:  Bolt-on 
circuit b reakers; p lug-in c ircuit breakers where in dividual p ositive-locking d evice r equires mechanical 
release for removal. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.  Fully Rated. 

B. Mains:  Circuit breaker or lugs only. 

C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent 
units. 

D. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Ci rcuit Breaker (MCCB):  Comply with U L 489, with  interrupting capacity to meet 
available fault currents. 
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1. Thermal-Magnetic C ircuit B reakers:  Inverse ti me-current element for low-level overloads, and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-
breaker frame sizes 250 A and larger. 

2. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials. 
c. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that ar e damaged or rusted or have been 
subjected to water saturation. 

C. Examine elements and surfaces to r eceive panelboards for compliance with installation tolerances an d 
other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1. 

B. Mount top of trim 72 inches above finished floor unless otherwise indicated. 

C. Mount panelboard cabinet plumb and rigid without distortion of box.  M ount recessed panelboards with 
fronts uniformly flush with wall finish and mating with back box. 

D. Install filler plates in unused spaces. 

E. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be 
ceiling space in the future.   

F. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs 
complying with Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  Obtain 
approval before installing.  U se a co mputer or typewriter to create directory; handwritten directories are 
not acceptable. 

C. Panelboard Nameplates:  Label each  p anelboard with a nameplate complying with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems." 
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3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each  panelboard bus, component, connecting supply, feeder, and 
control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical i nspection and electrical test stated in NETA Acceptance 
Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to  demonstrate compliance; 
otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards included and 
that d escribes s canning r esults.  Include notation of deficiencies detected, remedial action t aken, and
observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving pa rts and operable component to function smoothly, and lubricate as r ecommended by 
manufacturer. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Isolated-ground receptacles. 
4. Snap switches and wall-box dimmers. 
5. Floor service outlets. 

1.3 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from 
a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates 
from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a t esting agency a cceptable to authorities having j urisdiction, and marked for intended 
use. 

C. Comply with NFPA 70. 

1.5 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

PART 2 - PRODUCTS 

2.1 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, 
and UL 498. 
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B. Isolated-Ground, Duplex Convenience Receptacles, 1 25 V, 20  A:  Comply with NEMA WD 1, 
NEMA WD 6 configuration 5-20R, and UL 498. 

1. Description:  Straight b lade; equipment grounding contacts shall be connected only to the green 
grounding screw terminal of the device and with inherent electrical isolation from mounting strap.  
Isolation shall be integral to receptacle construction and not dependent on removable parts. 

C. Tamper-Resistant C onvenience R eceptacles, 1 25 V, 2 0 A:  Comply with N EMA WD 1, NE MA WD 6 
configuration 5-20R, and UL 498. 

1. Description:  Labeled to  comply with NFPA 70, " Health Care Facilities" Article, " Pediatric 
Locations" Section. 

2.2 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles:  Comply with NEMA WD 1, NEMA WD 6 and shall be as indicated on 
drawings.. 

2.3 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

2.4 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Smooth, high-impact thermoplastic. 
3. Material for Unfinished Spaces:  Smooth, high-impact thermoplastic. 
4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled 

for use in "wet locations." 

B. Wet-Location, Weatherproof  Cover Plates:  NEMA 250, complying with type 3R  weather-resistant  
thermoplastic with lockable cover. 

2.5 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring D evices Connected t o N ormal P ower S ystem:  Almond , unless otherwise indicated or 
required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted. 
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B. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials 
over device boxes and do not cut holes for boxes with routers that a re guided by r iding against 
outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, 
and other material that may contaminate the raceway system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the 
joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or terminated on devices. 
2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring 

or nicking of solid wire or cutting strands from stranded wire. 
3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, 

without pigtails. 
4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

D. Device Installation: 

1. Replace al l devices that have been in temporary use during construction o r that show signs that 
they were installed before building finishing operations were complete. 

2. Keep each  wiring device in  its  package or otherwise protected unil it is time to  connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible 
moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor 

tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
7. When c onductors l arger t han N o. 12 AWG are in stalled on 20-A circuits, splice N o. 12 AWG 

pigtails for device connections. 
8. Tighten unused terminal screws on the device. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles 
to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes 
when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with 
grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 
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END OF SECTION 262726 

30668
Rectangle



NFCU Triangle  3482 
 

FUSES 262813 - 1 

SECTION 262813 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600-V ac and less for use in  enclosed switches . 

1.3 SUBMITTALS 

A. Product D ata:  F or e ach type of product indicated.  Include construction d etails, material, dimensions, 
descriptions of  individual components, and f inishes for spare-fuse cabinets. Include the f ollowing for 
each fuse type indicated: 

1. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, 
and ratings. 

2. Fuse sizes for elevator feeders and elevator disconnect switches. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source from 
single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as  defined in NFPA 70, by a  
qualified testing agency, and marked for intended location and application. 

C. Comply with NFPA 70. 

D. Comply with NEMA FU 1 for cartridge fuses. 

1.5 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 
deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings. 

1.6 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with 
system short-circuit current levels. 
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1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Fuses:  E qual to 10 percent of quantity installed for each size and type, but no fewer than two of 
each size and type. 

PART 2 - PRODUCTS 

2.1 CARTRIDGE FUSES 

A. Characteristics:  N EMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with c ircuit 
voltages. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other conditions 
affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with 
characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to  d etermine if  fuse rating adjustment factors must be applied to f use 
ratings. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Motor Branch Circuits:  Class RK5, time delay. 

3.3 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse. 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in  Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside door of each 
fused switch and adjacent to each fuse block, socket, and holder. 
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END OF SECTION 262813 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including other Division 01 S pecification S ections, 
apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Enclosures. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

1.4 PERFORMANCE REQUIREMENTS 

1.5 SUBMITTALS 

A. Product Data:  F or each t ype of en closed switch, ci rcuit breaker, accessory, and component i ndicated.  
Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, 
performance, electrical characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as  defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

1.7 COORDINATION 
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A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served 
and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment 
access doors and panels. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of 
each size and type. 

2. Fuse Pullers:  Two for each size and type. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or  bolt pads to accommodate  indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position. 

B. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral K it:  I nternally mounted; i nsulated, capable of b eing grounded and b onded; l abeled for 
copper and aluminum neutral conductors. 

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified. 
4. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate before 

switch blades open. 
5. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
6. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NONFUSIBLE SWITCHES 

A. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in 
closed position. 

B. Accessories: 

1. Equipment G round K it:  Internally mounted and labeled f or copper and aluminum ground 
conductors. 

2. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate before 
switch blades open. 

3. Lugs:  Mechanical type, suitable for number, size, and conductor material. 

2.3 ENCLOSURES 
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A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply 
with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and s urfaces to r eceive enclosed switches and ci rcuit b reakers for compliance with 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise 
indicated. 

B. Temporary Lifting P rovisions:  Remove t emporary l ifting eyes, c hannels, and br ackets and temporary 
blocking of moving parts from enclosures and components. 

C. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

1. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by 
manufacturer. 

END OF SECTION 262816 
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SECTION 265100 - INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior lighting fixtures, lamps, and ballasts. 
2. Emergency lighting units. 
3. Exit signs. 
4. Lighting fixture supports. 

B. Related Sections: 

1. Division 26 Section "Lighting Control Devices" for automatic control of  lighting, including time 
switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors. 

2. Division 26 Section "Wiring Devices" for manual wall-box dimmers for incandescent lamps. 

1.3 DEFINITIONS 

A. BF:  Ballast factor. 

B. CCT:  Correlated color temperature. 

C. CRI:  Color-rendering index. 

D. HID:  High-intensity discharge. 

E. LER:  Luminaire efficacy rating. 

F. Lumen:  Measured output of lamp and luminaire, or both. 

G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.4 SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on 
features, accessories, finishes, and the following: 

1. Physical description of lighting fixture including dimensions. 
2. Ballast, including BF. 
3. Energy-efficiency data. 
4. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps. 
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5. Photometric data and adjustment factors based on  laboratory tests, complying with IESNA 
Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  The 
adjustment factors shall be for lamps, ballasts, and accessories identical to those indicated for the 
lighting fixture as applied in this Project. 

a. Manufacturer Certified Data:  Photometric data shall be certified by a manufacturer's 
laboratory with a  current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories 
that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient 
Lighting Products. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as  defined in NFPA 70, by a  
qualified testing agency, and marked for intended location and application. 

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that 
penetrates c eilings or is s upported by t hem, including HVAC equipment, fire-suppression system, and 
partition assemblies. 

1.7 WARRANTY 

A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which 
manufacturer of battery-powered emergency l ighting unit agrees to repair or replace components of 
rechargeable batteries that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Emergency Fluorescent Ballast Batteries:  Seven years from date of 
Substantial C ompletion.  F ull warranty shall apply for first year, and p rorated warranty f or the 
remaining six years. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Lamps:  10 for every 100  of each type and rating installed.  Furnish at least one of each type. 
2. Plastic Diffusers a nd Lenses:  One for every 100   of each type a nd r ating i nstalled.  Furnish a t 

least one of each type. 
3. Ballasts:  One for every 100  of each type and rating installed.  Furnish at least one of each type. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, available products that may be incorporated into the 
Work include, but are not limited to, product(s) indicated on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 

A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 

B. Fluorescent F ixtures:  Comply with U L 1598.  W here LER is specified, test according to NEMA LE 5 
and NEMA LE 5A as applicable. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Steel unless otherwise indicated.  F orm and support to prevent warping and 
sagging. 

E. Doors, F rames, an d Other Internal Access:  Smooth operating, f ree of l ight l eakage u nder operating 
conditions, and designed to permit relamping without use of tools.  D esigned to prevent doors, frames, 
lenses, diffusers, and other components from falling accidentally during relamping and when secured in 
operating position. 

F. Diffusers and Globes: 

1. Acrylic Lighting Diffusers:  1 00 percent virgin acrylic plastic.  H igh resistance to yellowing and 
other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated. 
b. UV stabilized. 

G. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall 
be l ocated w here t hey will b e readily v isible t o service p ersonnel, but not s een from normal v iewing 
angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, triple, etc.), 

base type, and nominal wattage for fluorescent and compact fluorescent luminaires. 
c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID 

luminaires. 
d. Start t ype (preheat, r apid s tart, instant s tart, etc.) for f luorescent and compact f luorescent 

luminaires. 
e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS 

A. General Requirements for Electronic Ballasts: 
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1. Comply with UL 935 and with ANSI C82.11. 
2. Designed for type and quantity of lamps served. 
3. Ballasts s hall be designed for full l ight output unless another BF, d immer, o r b i-level c ontrol is  

indicated. 
4. Sound Rating:  Class A. 
5. Total Harmonic Distortion Rating:  Less than 10 percent. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Operating Frequency:  42 kHz or higher. 
8. Lamp Current Crest Factor:  1.7  or less. 
9. BF:  0.88 or higher. 
10. Power Factor:  0.95 or higher. 
11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall be  

connected to maintain full light output on surviving lamps if one or more lamps fail. 

B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts. 

C. Electronic Programmed-Start Ballasts:  Comply with ANSI C82.11 and the following: 

1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps. 
2. Automatic lamp starting after lamp replacement. 

D. Ballasts for Low-Temperature Environments: 

1. Temperatures 0 De g F and H igher:  Electronic type rated f or 0 de g F starting and operating 
temperature with indicated lamp types. 

2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS 

A. Description:  E lectronic-programmed rapid-start t ype, complying with UL 935 and with ANSI C 82.11, 
designed for type and quantity of lamps indicated.  B allast shall be designed for full light output unless 
dimmer or bi-level control is indicated: 

1. Lamp end-of-life detection and shutdown circuit. 
2. Automatic lamp starting after lamp replacement. 
3. Sound Rating:  Class A. 
4. Total Harmonic Distortion Rating:  Less than 20 percent. 
5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
6. Operating Frequency:  20 kHz or higher. 
7. Lamp Current Crest Factor:  1.7 or less. 
8. BF:  0.95 or higher unless otherwise indicated. 
9. Power Factor:  0.95 or higher. 

2.5 EMERGENCY FLUORESCENT POWER UNIT 

A. Internal/External Type:  Self-contained, modular, battery-inverter unit, factory mounted within lighting 
fixture body and compatible with ballast.  Comply with UL 924. 

1. Emergency Connection:  Operate one fluorescent lamp(s) continuously at an output of 2750 
lumens each.  Connect unswitched c ircuit to  battery-inverter unit a nd switched c ircuit t o f ixture 
ballast. 

2. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering 
ceiling space. 
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a. Push Button:  Push-to-test type, in unit housing, simulates loss of  normal power and 
demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  N ormal glow indicates tr ickle charge; 
bright glow indicates charging at end of discharge cycle. 

3. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
4. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay. 
5. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of 

unit emergency operation at required intervals.  T est failure is annunciated by an integral audible 
alarm and a flashing red LED. 

2.6 BALLASTS FOR HID LAMPS 

A. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise indicated: 

1. Minimum Starting Temperature:  Minus 20 deg F for single-lamp ballasts. 
2. Rated Ambient Operating Temperature:  130 deg F. 
3. Lamp end-of-life detection and shutdown circuit. 
4. Sound Rating:  Class A. 
5. Total Harmonic Distortion Rating:  Less than 20 percent. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Lamp Current Crest Factor:  1.5 or less. 
8. Power Factor:  0.90 or higher. 
9. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on e lectromagnetic and 

radio-frequency interference for nonconsumer equipment. 
10. Protection:  Class P thermal cutout. 

2.7 EXIT SIGNS 

A. General Requirements for Exit Signs:  C omply with UL 924; for s ign colors, visibility, luminance, and 
lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 

1. Lamps for AC Operation:  LEDs, 50,000 hours minimum rated lamp life. 

a. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
b. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
c. Operation:  Relay automatically energizes lamp from battery when circuit voltage drops to 

80 percent of nominal voltage or below.  When normal voltage is restored, relay 
disconnects l amps from battery, and battery is automatically recharged and floated on 
charger. 

d. Test Push Button:  P ush-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

e. LED Indicator Light:  I ndicates normal power on.  Normal glow indicates tr ickle charge; 
bright glow indicates charging at end of discharge cycle. 

2.8 FLUORESCENT LAMPS 

A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches, 2800 initial lumens (minimum), 
CRI 75 ( minimum), color temperature 4100 K, and average rated l ife 2 0,000 hours unless otherwise 
indicated. 
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B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches, 1300 initial lumens (minimum), 
CRI 75 (minimum), co lor temperature 4100 K, and average r ated l ife o f 20,000 hours unless o therwise 
indicated. 

C. Compact Fluorescent Lamps:  4-Pin, CRI 80 (minimum), color temperature 4100 K, average rated life of 
10,000 hours at three hours operation per start unless otherwise indicated. 

1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum). 
2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum). 
3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum). 
4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum). 
5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum). 

2.9 HID LAMPS 

A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and color temperature 4000 K. 

2.10 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-
iron supports and nonmetallic channel and angle supports. 

B. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

C. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Lighting fixtures: 

1. Set level, plumb, and square with ceilings and walls unless otherwise indicated. 
2. Install lamps in each luminaire. 

B. Temporary L ighting:  If  it is necessary, and approved by Architect, to use permanent luminaires f or 
temporary lighting, install and energize the minimum number of  luminaires necessary.  When 
construction is sufficiently complete, remove the temporary luminaires, disassemble, clean thoroughly, 
install new lamps, and reinstall. 

C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that 
recommended by ballast manufacturer.  V erify, with ballast manufacturers, maximum distance between 
ballast and luminaire. 

D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element. 

1. Install c eiling support s ystem rods or wires, independent of  the ceiling suspension devices, for 
each fixture.  Locate not more than 6 inches from lighting fixture corners. 

2. Support C lips:  Fasten to l ighting fixtures and to ceiling grid members at or near each f ixture 
corner with clips that are UL listed for the application. 
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3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center 
in acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels 
spanning and secured to ceiling tees. 

4. Install a t l east on e i ndependent s upport r od or  wire from structure to a  t ab on  l ighting f ixture.  
Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3. 

E. Suspended Lighting Fixture Support: 

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 
2. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for 

each unit length of fixture chassis, including one at each end. 
3. Do n ot us e g rid as s upport f or pe ndant l uminaires.  Connect s upport wires or  r ods t o bu ilding 

structure. 

F. Connect wiring according to Division 26 Section " Low-Voltage Electrical Power Conductors and 
Cables." 

3.2 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  I nterrupt power supply to demonstrate proper operation.  Verify transfer 
from normal power to battery and retransfer to normal. 

3.3 STARTUP SERVICE 

A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner. 

END OF SECTION 265100 
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SECTION 265600 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior luminaires with lamps and ballasts. 
2. Luminaire-mounted photoelectric relays. 
3. Poles and accessories. 

B. Related Sections: 

1. Division 26 S ection " Interior Lighting" f or exterior l uminaires normally mounted on exterior 
surfaces of buildings. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color-rendering index. 

C. HID:  High-intensity discharge. 

D. LER:  Luminaire efficacy rating. 

E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

F. Pole:  Luminaire support structure, including tower used for large area illumination. 

G. Standard:  Same definition as "Pole" above. 

1.4 SUBMITTALS 

A. Product Data:  For each luminaire, pol e, a nd support component, a rranged in order of  l ighting unit 
designation.  Include data on features, accessories, finishes, and the following: 

1. Physical description of luminaire, including materials, dimensions, effective projected area, and 
verification of indicated parameters. 

2. Details of attaching luminaires and accessories. 
3. Details of installation and construction. 
4. Luminaire materials. 
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5. Photometric data based on laboratory tests of each luminaire type, complete with indicated lamps, 
ballasts, and accessories. 

a. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's 
laboratory with a  current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

6. Ballasts, including energy-efficiency data. 
7. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 
8. Materials, dimensions, and finishes of poles. 
9. Means of attaching luminaires to supports, and indication that attachment is suitable for 

components involved. 

B. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories 
that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient 
Lighting Products. 

B. Electrical Components, Devices, and Accessories:  Listed an d l abeled as  defined in NFPA 70, by a  
qualified testing agency, and marked for intended location and application. 

C. Comply with IEEE C2, "National Electrical Safety Code." 

D. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  Support poles 
to prevent distortion and arrange to provide free air circulation. 

B. Retain factory-applied pole wrappings on metal poles until right before pole installation. 

1.7 WARRANTY 

A. Special W arranty:  Manufacturer's standard f orm in which manufacturer agrees to repair or replace 
products that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk 
due to effects of weather or solar radiation within specified warranty period.  Manufacturer may exclude 
lightning da mage, hail damage, v andalism, abuse, or  unauthorized r epairs or  alterations f rom special 
warranty coverage. 

1. Warranty Period for Luminaires:  Five years from date of Substantial Completion. 
2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion. 
3. Warranty Period for Color Retention:  Five years from date of Substantial Completion. 
4. Warranty P eriod f or Poles:  Repair or replace lighting poles and standards that fail in f inish, 

materials, and workmanship w ithin manufacturer's standard w arranty pe riod, but not l ess t han 
three years from date of Substantial Completion. 
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1.8 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one of each type. 
2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of each type and 

rating installed.  Furnish at least one of each type. 
3. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one of each type. 
4. Globes and Guards:  One for every 20 of each type and rating installed.  F urnish at least one of 

each type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, available products that may be incorporated into the 
Work include, but are not limited to, product(s) indicated on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an 
NRTL acceptable to authorities having jurisdiction. 

1. LER Tests F luorescent F ixtures:  Where L ER is specified, t est according to NEMA LE 5 and 
NEMA LE 5A as applicable. 

2. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B. 

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light distribution 
patterns indicated for luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and support 
to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  
Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, f ree of light l eakage under operating 
conditions, and designed to permit relamping without use of tools.  D esigned to prevent doors, frames, 
lenses, diffusers, and other components from falling accidentally during relamping and when secured in 
operating position.  D oors shall be removable for cleaning or replacing lenses.  Designed to disconnect 
ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts:  High r esistance to yellowing a nd o ther c hanges d ue to aging, exposure to heat, a nd UV 
radiation. 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to 
indicated portion of normally illuminated area or field. 
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J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses 
and refractors in luminaire doors. 

L. Luminaire Finish:  Manufacturer's standard paint applied to f actory-assembled and -tested l uminaire 
before shipping.  Where indicated, match finish process and color of pole or support materials. 

M. Color:  As indicated in the lighting fixture schedule on drawings. 

N. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall 
be l ocated w here t hey will b e r eadily v isible t o s ervice p ersonnel, b ut not s een from normal v iewing 
angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 
b. Lamp d iameter co de ( T-4, T -5, T -8, T -12), t ube c onfiguration ( twin, qu ad, t riple), ba se 

type, and nominal wattage for fluorescent and compact fluorescent luminaires. 
c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID 

luminaires. 
d. Start type ( preheat, rapid start, instant start) for fluorescent and compact fluorescent 

luminaires. 
e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

2.3 FLUORESCENT BALLASTS AND LAMPS 

A. Ballasts for Low-Temperature Environments: 

1. Temperatures 0 Deg F and H igher:  Electronic type rated f or 0 deg F starting and operating 
temperature with indicated lamp types. 

2. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with indicated 
lamp types. 

B. Ballast Characteristics: 

1. Power Factor:  90 percent, minimum. 
2. Sound Rating:  Class A. 
3. Total Harmonic Distortion Rating:  Less than 10 percent. 
4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, 

automatic-reset thermal protection. 
5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum. 
6. Transient-Voltage P rotection:  Comply with I EEE C62.41.1 a nd I EEE C62.41.2, C ategory A o r 

better. 

C. Low-Temperature Lamp Capability:  Rated for r eliable starting and o peration with b allast p rovided a t 
temperatures 0 deg F and higher. 
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2.4 BALLASTS FOR HID LAMPS 

A. Comply wi th ANSI C82.4 and UL 1029 and capable of  open-circuit operation without reduction of
average lamp life.  Include the following features unless otherwise indicated: 

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F. 
3. Normal Ambient Operating Temperature:  104 deg F. 

2.5 HID LAMPS 

A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K. 

2.6 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

A. Structural Characteristics:  Comply with AASHTO LTS-4-M. 

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without f ailure, 
permanent deflection, or whipping in steady winds of speed indicated in " Structural Analysis 
Criteria for Pole Selection" Article. 

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of luminaires and 
brackets by a factor o f 1.1 to o btain t he eq uivalent p rojected ar ea t o be u sed i n p ole selection 
strength analysis. 

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  U se 
stainless-steel fasteners and mounting bolts unless otherwise indicated. 

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components. 

1. Materials:  Shall not cause galvanic action at contact points. 
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication unless 

otherwise indicated. 
3. Anchor-Bolt Template:  Plywood or steel. 

2.7 STEEL POLES 

A. Poles:  C omply with A STM A 500, Grade B, carbon steel with a minimum yield o f 46,000 ps ig; one-
piece construction up to 40 feet in height with access handhole in pole wall. 

1. Shape:  Square, straight. 
2. Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway support. 

B. Brackets for Luminaires:  Detachable, cantilever, without underbrace. 

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole mounted adapter, then 
bolted together with stainless-steel bolts. 

2. Cross Section:  Tapered oval, with straight tubular end section to accommodate luminaire. 
3. Match pole material and finish. 

C. Pole-Top Tenons:  Fabricated t o s upport luminaire o r l uminaires a nd b rackets indicated, an d s ecurely 
fastened to pole top. 
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D. Grounding and Bonding Lugs:  Welded 1/2-inch threaded lug, complying with requirements in 
Division 26 Section "Grounding and Bonding for Electrical Systems," listed for attaching grounding and 
bonding conductors of type and size listed in that Section, and accessible through handhole. 

E. Cable Support Grip:  Wire-mesh type with rotating attachment eye, sized for diameter of cable and rated 
for a minimum load equal to weight of supported cable times a 5.0 safety factor. 

F. Factory-Painted Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

1. Surface Preparation:  C lean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to remove 
dirt, o il, g rease, a nd o ther c ontaminants th at could impair p aint b ond.  Grind w elds and p olish 
surfaces to a smooth, even finish.  Remove mill scale and rust, if present, from uncoated steel, 
complying with S SPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or with S SPC-SP 8, 
"Pickling." 

2. Interior Surfaces of  Pole:  One coat of  bituminous pa int, or otherwise treat for e qual corrosion 
protection. 

3. Exterior Surfaces:  M anufacturer's standard finish consisting of one or more coats of primer and 
two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color:  As indicated on drawings. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

C. Adjust luminaires that require field adjustment or aiming. 

3.2 POLE INSTALLATION 

A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires and their 
mounting provisions on the pole. 

B. Clearances:  Maintain the following minimum horizontal distances of  poles from surface and 
underground features unless otherwise indicated on Drawings: 

1. Fire Hydrants and Storm Drainage Piping:  60 inches. 
2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet. 
3. Trees:  15 feet  from tree trunk. 

C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by pole 
manufacturer.  Concrete materials, installation, a nd f inishing requirements a re specified i n Division 03 
Section "Cast-in-Place Concrete." 

D. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level 
recommended by pole manufacturer. 
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1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and 
approved by manufacturer. 

2. Grout void between pole base and foundation.  Use nonshrink or expanding concrete grout firmly 
packed to fill space. 

3. Install base covers unless otherwise indicated. 
4. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout.  Arrange to drain 

condensation from interior of pole. 

E. Raise and set poles using web fabric slings (not chain or cable). 

3.3 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, 
protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Division 26 Section " Raceway and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with a 50 
percent overlap. 

3.4 GROUNDING 

A. Ground metal poles and support structures according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding system. 

3.5 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Illumination O bservations:  Verify normal operation of lighting units after installing luminaires and 
energizing circuits with normal power source. 

1. Verify operation of photoelectric controls. 

END OF SECTION 265600 
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Notification appliances. 
5. Addressable interface device. 
6. Digital alarm communicator transmitter. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. NICET:  National Institute for Certification in Engineering Technologies. 

1.4 SYSTEM DESCRIPTION 

A. Noncoded, addressable s ystem, with multiplexed signal transmission, dedicated to  f ire-alarm service 
only. 

1.5 SUBMITTALS 

A. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to  submitting them to  
Architect/Engineer. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician, Level III minimum. 
c. Licensed or certified by authorities having jurisdiction. 

B. Product Data:  For each type of product indicated. 

C. Shop Drawings:  For fire-alarm system.  I nclude plans, elevations, sections, details, and at tachments to 
other work. 
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1. Comply with r ecommendations in t he " Documentation" Section of the " Fundamentals of F ire 
Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits. 
3. Include battery-size calculations. 
4. Include p erformance parameters and installation details for each  detector, verifying that each 

detector is listed for complete range of air velocity, temperature, and humidity possible when air-
handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to 
scale an d co ordinating i nstallation o f d uct s moke detectors and access to t hem.  Show cr itical 
dimensions that relate to placement and support of sampling tubes, detector housing, and remote 
status and alarm indicators.  Locate detectors according to manufacturer's written 
recommendations. 

6. Include floor plans to indicate final outlet locations showing address of each addressable device.  
Show size and route of cable and conduits. 

D. Qualification Data:  For qualified Installer. 

E. Field quality-control reports. 

F. Operation and Maintenance D ata:  For f ire-alarm systems and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation 
and Maintenance Data," deliver copies to authorities having jurisdiction and include the following: 

1. Comply with t he " Records" Section of  the " Inspection, Testing and Maintenance" Chapter in 
NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" 
in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same 

name and include the following: 

a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 
6. Abbreviated operating instructions for mounting at fire-alarm control unit. 
7. Copy of NFPA 25. 

G. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units 
required for this Project. 
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B. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source 
from single manufacturer.  Components shall be compatible with, and operate as, an extension of existing 
system. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as  defined in NFPA 70, by a  
qualified testing agency, and marked for intended location and application. 

D. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL. 

1.7 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support:  Beginning with Substantial Completion, provide software support for two years. 

C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software 
upgrades that become available within two years f rom date of Substantial Completion.  Upgrading 
software shall include operating system.  U pgrade shall include new or revised licenses for use of 
software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner to 
upgrade computer equipment if necessary. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Lamps for Remote Indicating Lamp Units:  Q uantity equal to 10 percent of amount installed, but 
no fewer than 1 unit. 

2. Lamps for S trobe Units:  Q uantity equal to  10 percent of  amount installed, but no fewer than 1  
unit. 

3. Smoke Detectors, Fire Detectors:  Q uantity equal to 10 percent of amount of each type installed, 
but no fewer than 1 unit of each type. 

4. Detector Bases:  Quantity equal to 10 percent of amount of each type installed, but no fewer than 1 
unit of each type. 

5. Keys and Tools:  One extra set for access to locked and tamperproofed components. 
6. Audible and Visual Notification Appliances:  One of each type installed. 
7. Fuses:  Two of each type installed in the system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design P roduct:  Subject to compliance with requirements, provide product by  one of  the 
following: 

1. NOTIFIER; a Honeywell company. 
2. Siemens Building Technologies, Inc.; Fire Safety Division. 
3. Silent Knight; a Honeywell company. 
4. SimplexGrinnell LP; a Tyco International company. 
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5. EST, Edwards System Technology – GE Security 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 
 

1. Duct smoke detectors. 
2. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 
2. Transmit an alarm signal to the remote alarm receiving station. 
3. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices. 
3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in fire-alarm control unit internal circuits. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System T rouble and Supervisory S ignal Actions:  Initiate notification appliance a nd annunciate at fire-
alarm control unit.   

2.3 FIRE-ALARM CONTROL UNIT 

A. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited deign with electronic 
modules, complying with UL 864 and listed and labeled by an NRTL. 

a. System s oftware and programs shall be h eld in flash electrically erasable p rogrammable 
read-only memory ( EEPROM), retaining t he i nformation t hrough f ailure of p rimary and 
secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder and printer. 

B. Alphanumeric D isplay an d System Controls:  Arranged f or i nterface b etween human operator at  f ire-
alarm control unit and addressable system components including annunciation and supervision.  D isplay 
alarm, supervisory, and component status messages and the programming and control menu. 

1. Annunciator and Display:  Liquid-crystal type, 2 line(s) of 40 characters, minimum. 
2. Keypad:  Arranged to permit entry and execution of  programming, display, and control 

commands and to indicate control commands to be entered into the system for control of smoke-
detector sensitivity and other parameters. 
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C. Circuits: 

1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class B. 

a. Initiating Device Circuits:  Style B. 
b. Notification Appliance Circuits:  Style Y. 
c. Signaling Line Circuits:  Style 4. 
d. Install no  more than 50 addressable devices on each signaling line circuit.  Provide 

isolating module every 50 devices. 

D. Notification Appliance Circuit:  Operation shall sound in a temporal pattern. 

E. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, 
notification a ppliances, signaling lines, trouble signals, supervisory and digital alarm communicator 
transmitters shall be powered by 24-V dc source. 

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply 
module rating. 

F. Secondary P ower:  2 4-V dc supply system with batteries, automatic battery charger, and automatic 
transfer switch. 

1. Batteries:  Sealed, valve-regulated, recombinant lead acid. 

G. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in 
a stainless-steel or aluminum frame.  Include interpretation and describe appropriate response for displays 
and signals.  Briefly describe t he functional operation of the system under no rmal, a larm, and trouble 
conditions. 

2.4 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Mo dule:  Arranged to communicate detector status ( normal, alarm, or 

trouble) to fire-alarm control unit. 
4. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock 

module t hat co nnects to a fixed base.  Provide t erminals in t he fixed b ase for connection to 
building wiring. 

5. Self-Restoring:  D etectors do not require resetting or readjustment after actuation to restore them 
to normal operation. 

6. Integral Visual-Indicating Light:  LED type indicates detector has operated. 
7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, 

individually monitored a t f ire-alarm control unit for calibration, sensitivity, and a larm c ondition 
and individually adjustable for sensitivity by fire-alarm control unit. 

a. Rate-of-rise temperature characteristic shall be selectable at  f ire-alarm control unit for 15 
or 20 deg F per minute. 

b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be settable 
at fire-alarm control unit to operate at 135 or 155 deg F. 

c. Provide multiple levels of detection sensitivity for each sensor. 

B. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 
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1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the 
detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to  
manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

 
3. Each sensor shall have multiple levels of detection sensitivity. 
4. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, 

air velocity, and installation conditions where applied. 
5. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

2.5 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Connected to  notification appliance s ignal c ircuits, 
zoned as indicated, equipped for mounting as indicated and with screw terminals for system connections. 

1. Combination Devices:  Factory-integrated audible and visible devices in a  single-mounting 
assembly, equipped for mounting as indicated and with screw terminals for system connections. 

B. Horns:  E lectric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism 
behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 
10 feet from the horn, using the coded signal prescribed in UL 464 test protocol. 

C. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or nominal white 
polycarbonate lens mounted on an aluminum faceplate.  T he word "FIRE" i s engraved in minimum 1-
inch- high letters on the lens. 

1. Rated Light Output: 

a. 15/30/75/110 cd, selectable in the field. 

2. Mounting:  Wall mounted unless otherwise indicated. 
3. For units with guards to prevent physical damage, light output ratings shall be determined with 

guards in place. 
4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads:  Factory connected to screw terminals. 
6. Mounting Faceplate:  Factory finished, red. 

2.6 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module, NRTL l isted for use in providing a  system address for 
alarm-initiating devices for wired applications with normally open contacts. 

2.7 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and shall comply 
with UL 632 and be listed and labeled by an NRTL. 
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B. Functional P erformance:  Unit shall receive an  alarm, supervisory, or trouble s ignal from fire-alarm 
control unit and automatically capture two telephone line(s) and dial a preset number for a remote central 
station.  W hen contact is made with central station(s), signals shall be transmitted.  If service on either 
line is interrupted for longer than 45 seconds, transmitter shall initiate a local trouble signal and transmit 
the signal indicating loss of telephone line to the remote alarm receiving station over the remaining line.  
Transmitter shall automatically report telephone service restoration to the central station.  If service is lost 
on both telephone lines, transmitter shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include the following: 

1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 
2. Zone of the supervisory signal. 
3. Zone of the trouble-initiating device. 
4. Loss of ac supply or loss of power. 
5. Low battery. 
6. Abnormal test signal. 
7. Communication bus failure. 

E. Secondary Power:  Integral rechargeable battery and automatic charger. 

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central station. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for installation of fire-alarm equipment. 

B. Install wall-mounted equipment, with tops of cabinets not more than 72 inches above the finished floor. 

C. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  I nstall sampling tubes so they extend 
the full width of duct. 

D. Remote Status a nd Alarm I ndicators:  I nstall near each  s moke d etector an d eac h s prinkler water-flow 
switch and valve-tamper switch that is not readily visible from normal viewing position. 

E. Audible A larm-Indicating D evices:  Install not less t han 6 i nches below t he c eiling.  Install b ells a nd 
horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille. 

F. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 6 inches 
below the ceiling. 

G. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

30668
Rectangle



NFCU Triangle  3482 
 
 

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111 - 8 

H. Fire-Alarm Control U nit:  Surface mounted, with tops of cabinets not more th an 72 i nches above t he 
finished floor. 

3.2 CONNECTIONS 

A. For f ire-protection systems related to  d oors in  f ire-rated w alls and partitions and to doors in smoke 
partitions, c omply with r equirements in D ivision 08 S ection " Door H ardware." C onnect h ardware and 
devices to fire-alarm system. 

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section 
before making connections. 

B. Make addressable connections with a supervised interface device to the following devices and systems.  
Install the interface device less than 3 feet from the device controlled.  Make an addressable confirmation 
connection when such feedback is available at the device or system being controlled. 

1. Supervisory connections at valve supervisory switches. 
2. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system. 
3. Supervisory connections at elevator shunt trip breaker. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification 
specified in Division 26 Section "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

C. Paint power-supply disconnect switch red and label “FIRE ALARM.” 

3.4 GROUNDING 

A. Ground f ire-alarm control unit a nd associated c ircuits; comply with IEEE 1100.  Install a ground wire 
from main service ground to fire-alarm control unit. 

3.5 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to  assist in 
testing. 

C. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system documentation that is 
required by  NFPA 72 in  its " Completion Documents, Preparation" Table in  the
"Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter. 
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b. Comply with " Visual Inspection Frequencies" Table in  the " Inspection" S ection of the 
"Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, 
Testing and Maintenance" Chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions.  Perform the test using a  portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 

4. Test visible appliances for the public operating mode according to  manufacturer's written 
instructions. 

5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in  the " Documentation" Section of  the " Fundamentals of  Fire Alarm Sytems" 
Chapter in NFPA 72 and t he " Inspection and Testing Form" in  the " Records" Section of the 
"Inspection, Testing and Maintenance" Chapter in NFPA 72. 

D. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced 
devices and appliances. 

E. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 283111 
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SECTION 311100 - CLEARING AND GRUBBING

PART 1 - GENERAL

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, equipment and materials necessary to clear and grub the site to the 
limits indicated on the Drawings. 

B. The Contractor shall protect all existing structures, trees, or vegetation indicated on the Drawings to 
remain. 

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations. 

1.2 RELATED DOCUMENTS 

A. Refer to the Civil Drawings issued by the Engineer for the specific project site. 

1.3 QUALITY ASSURANCE 

A. Obtain required permits and licenses in accordance with requirements of the Federal Clean Water Act 
(CWA), Water Quality Act (WQA), State laws, and Local laws. 

B. Provide temporary erosion control systems as indicated on the Drawings or as directed by the, 
Engineer, or Inspector to protect adjacent properties and water resources from erosion and 
sedimentation. 

C. Conduct operations and removal of debris with minimum interference to roads, streets, walks, and 
other adjacent facilities.  Do not close or obstruct streets, walks or other facilities without permission 
from the authorities having jurisdiction. 

1.4 DEFINITIONS 

A. Clearing - Clearing shall consist of the felling, trimming, and cutting of trees into sections and the 
satisfactory disposal of the trees and other vegetation designated for removal, including down timber, 
snags, brush, and rubbish occurring in the areas to be cleared. 

B. Grubbing - Grubbing shall consist of the removal and disposal of stumps, roots larger than 1/2 inch in 
diameter, and matted roots within the limits of work indicated on the plans. 

PART 2 - PRODUCTS

Not Applicable 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as 
required, and ready to receive Work. 

1. Locate existing utilities as specified in elsewhere in Division 2. 
2. Verify that survey benchmark and intended elevations for the Work are as indicated and are 

not located in an area where they may be damaged. 
3. Verify that existing plant life and clearing limits are clearly tagged, identified and marked in 

such a manner as to insure their safety throughout construction operations. 

 B. Report in writing to the Owner’s Representative any prevailing conditions that will adversely affect 
satisfactory execution of the Work of this Section.  Do not proceed with Work until unsatisfactory 
conditions have been corrected. 

 C. By beginning Work, the Contractor accepts conditions and assumes responsibility for correcting 
unsuitable conditions encountered at no additional cost to NFCU. 

3.2 PREPARATION 

 A. Provide temporary erosion control systems as indicated on the Drawings or as directed by the Engineer 
or Inspector to protect project site and adjacent properties and water resources from erosion and 
sedimentation. 

3.3 CLEARING 

A. Trees, stumps, roots, brush, and other vegetation in areas to be cleared shall be cut off flush with or 
below the original ground surface, except such trees and vegetation as may be indicated or directed to 
be left standing. 

B. Trees designated to be left standing within the cleared areas shall be trimmed of dead branches 1-1/2 
inches or more in diameter and shall be trimmed of all branches the heights indicated or directed.  
Limbs and branches to be trimmed shall be neatly cut close to the bole of the tree or main branches.  
Cuts more than 1-1/2 inches in diameter shall be painted with an approved tree-wound paint. 

C. Trees and vegetation to be left standing shall be protected from damage incident to clearing, grubbing, 
and construction operations by the erection of barriers or by such other means as the circumstances 
require.

D. Clearing shall also include the removal and disposal of structures that obtrude, encroach upon, or 
otherwise obstruct the Work. 

3.4 GRUBBING 

A. Material to be grubbed, together with logs and other organic or metallic debris not suitable for 
foundation purposes, shall be removed to a depth of not less than 18 inches below the original surface 
level of the ground in areas indicated to be grubbed and in areas indicated as construction areas under 
this contract, such as areas for buildings, and areas to be paved. 

B. Depressions made by grubbing shall be filled with suitable material and compacted to make the 
surface conform to the original adjacent surface of the ground. 
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3.5 TOPSOIL EXCAVATION 

 A. Strip topsoil from areas that are indicated to be filled, excavated, landscaped, or re-graded to a depth 
that prevents contact with underlying subsoil or unsuitable material.  Where trees are indicated to 
remain, stop topsoil stripping at a sufficient distance from tree to prevent damage to main root system. 

 B. Cut heavy growths of grass from areas prior to start of stripping.  Remove heavy growths of grass 
along with clearing of other vegetation materials. 

C. If the Contractor feels that storage on site will interfere with construction operations, he may elect to 
haul topsoil off site, protect and haul topsoil back again when needed for topsoiling, all at no 
additional expense to NFCU. 

 D. Construct stockpile areas to positively drain surface water. 

E. Cover stockpile areas as required to prevent windblown dust. 

F. Dispose of unsuitable topsoil off-site as specified, unless directed otherwise by the Owner’s 
Representative.

 G. Protect stockpiled topsoil from wetting, erosion and sedimenting by means of tarpaulins and by a 
perimeter barrier of boards staked in place, or other methods necessary. 

H. Topsoil stripped and stockpiled in quantities in excess of needs for new topsoiling shall be either 
stored or disposed of as directed by the Owner’s Representative; obtain Owner’s Representative 
decision. 

3.6 TREE REMOVAL 

A. Where indicated or directed, trees and stumps that are designated as trees shall be removed from areas 
outside those areas designated for clearing and grubbing.  This work shall include the felling of such 
trees and the removal of their stumps and roots as specified in section 3.4. Trees shall be disposed of 
as specified in section 3.7. 

3.7 DISPOSAL OF MATERIALS 

A. All cleared material shall become the property of the Contractor and shall be hauled off site 
immediately and disposed of legally after obtaining necessary permits. 

B. Do not burn cleared material on site unless pit burning permits or other necessary permits, have been 
obtained by the Contractor through all relative governmental agencies. 

3.8 TREE PROTECTION 

A. Tree protection shall be as shown on the Landscape Plans or as directed by the Owner’s 
Representative or Arborist. 

3.9 REPAIRS FOR DAMAGED TREES: 

A. Damaged trees to remain shall be repaired or replaced as directed by the Owner’s Representative or 
Arborist. 
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End of Section 311100  
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SECTION 312300  - EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY 
SYSTEMS

PART 1 - GENERAL

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary for excavating, 
filling, and backfilling for buildings and utility systems in conformance with the drawings and 
specifications, to include the recommendations provided in the geotechnical report by URS entitled 
Report, Foundation Investigation, Proposed Banking Facility, Westworth Village, Tarrant County, 
Texas, June 2008, Revised December 2011, URS File No.  15252306.

B. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect persons 
from injury and protect existing and new improvements from damage caused directly or indirectly by 
construction operations. 

1.2 REFERENCE DOCUMENTS 

A. City of Westworth Village, Texas Standard Specifications 
B.
C. Report, Foundation Investigation, Proposed Banking Facility, Westworth Village, Tarrant County, 

Texas, June 2008, Revised December 2011, URS File No.  15252306

B. American Society for Testing and Materials 

1. ASTM D422 1963(2007) Standard Test Method for Particle-Size Analysis of Soils 
2. ASTM D698 2007el Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12,400 ft-lbf/cu. ft.) 
3. ASTM D1556 2007 Standard Test Method for Density and Unit Weight of Soil in Place by the 

Sand-Cone Method 
4. ASTM D1557 2007 Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Modified Effort (56,000 ft-lbf/cu. ft.) 
5. ASTM D2167 2008 Standard Test Method for Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
6. ASTM D2216 2005 Standard Test Methods for Laboratory Determination of Water (Moisture) 

Content of Soil, and Rock by Mass 
7. ASTM D2487 2006 Standard Practice for Classification of Soils for Engineering Purposes 

(Unified Soil Classification System) 
8. ASTM D6938 2008 Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth) 
9. ASTM D2937 2004 Standard Test Method for Density of Soil in Place by the Drive-Cylinder 

Method 
10. ASTM D3017 2005 Standard Test Method for Water Content of Soil and Rock in Place by 

Nuclear Methods (Shallow Depth) 
11. ASTM D4318 2005 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index 

of Soils 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS 312300-2

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 013400 Site Work Submittals. 

A. Test Reports:  Testing laboratory will submit, within 24 hours of the completion of the test, the following 
reports directly to Navy Federal Credit Union (NFCU) and shall copy the Contractor:  

1. Analysis of fill and backfill materials. 
2. In-place density test reports. 
3. Moisture-density relationship test reports. 

B. Material Source:  Submit name of imported materials suppliers.  Provide materials from same source 
throughout the Work.  Change of source requires NFCU approval. 

1.4 QUALITY ASSURANCE 

A. Testing Laboratory Services:  NFCU will secure and pay for the services of a Geotechnical Engineer to 
classify existing soil materials, to recommend and to classify proposed borrow materials when necessary, to 
verify compliance of materials with specified requirements, and to perform required field and laboratory 
testing.  

B. Coordinate and schedule in a timely manner with the Testing Agency the following quality control items: 

1. Perform the required tests per section 3.31. 
2. Verify quantities of material removed and quantities of material placed where Unit Prices are 

involved. 

1.5 SITE CONDITIONS 

A. Traffic:  Do not interfere with or close public ways without the permission of the governing authorities. 

B. Existing Site Utilities: 

1. Advise utility companies of excavation activities before starting excavations.  Contractor shall 
enlist the services of a locating company to locate and identify all underground utilities passing 
through work area before starting work.  

2. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, 
consult NFCU immediately for directions.  Cooperate with NFCU and/or utility companies in 
keeping respective services and facilities in operation. 

3. Protect existing utilities indicated to remain.  
4. Do not interrupt existing utilities without advance notice to and written approval from NFCU.  
5. Repair damaged utilities to satisfaction of utility company, at no additional cost to NFCU. 
6. Demolish and completely remove from the site all existing underground utilities indicated on the 

Drawings to be removed.  Coordinate with utility companies for shut-off of services if lines are 
active.

1.6 PAYMENT 

A. Earth Excavation:  Removal, reuse, and disposal of earth and other naturally occurring or man-made 
materials encountered other than materials classified as rock or unnecessary excavation.  The cost of earth 
excavation shall be included in the cost of general construction.  
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 B. Rock Excavation:  Excavation and disposal of rock material occurring as boulders or in beds, ledges, 
unstratified masses, and conglomerate deposits and which cannot be removed by the excavating equipment 
referenced below without the aid of systematic drilling and blasting.  Drilling or blasting in order to 
increase productivity will not be cause for classification of materials as rock excavation.   

  1. General Excavation:  A single-tooth ripper drawn by a crawler tractor having a draw bar pull rated 
at not less than 56,000 pounds (Caterpillar D-8K or equivalent) or a front-end loader with a 
minimum bucket breakout force of 25,600 pounds (Caterpillar 977 or equivalent). 

2. Trench Excavation:  A backhoe having a bucket curling force rated at not less than 33,000 pounds 
(Caterpillar 225B or equivalent).

3. Drilled Excavation:  Use a rock auger if an earth auger hits refusal.  When rock auger fails to 
advance 12" in 30 minutes the material will be classified as rock. 

  4. Measurement:  Perform rock excavation only after material has been cross-sectioned and 
classified, and after approval has been obtained.  

  5. Measurement of rock excavation shall be the volume actually removed but shall in no case  
   exceed the following:  
   a. Two feet outside of concrete forms other than at footings.  
   b. One foot outside of concrete forms for footings.  
   c. Six inches outside of required minimum dimensions of concrete cast against grade.  
   d. Required subgrade elevation beneath concrete slabs on grade, and allowing for capillary 

water barrier, where required or as directed by testing agency. 
  6. Payment:  Rock excavation will be paid on the basis of unit prices included in the contract 

documents.  The unit price paid for rock excavation includes its replacement with approved 
materials.  

C. Select Granular Material 

1. Select granular material shall be measured in place as the actual cubic yards replacing wet or 
unstable material in trench bottoms in authorized overdepth areas. 

2. The unit price shall include furnishing and placing the granular material, excavation and disposal 
of unsatisfactory material, and additional requirements for sheeting and bracing, pumping, bailing, 
cleaning, and other incidentals necessary to complete the work. 

3. Payment for select granular material will be made in addition to the bid price for trench 
excavation.

PART 2 - PRODUCTS

2.1 MATERIALS 

A. Satisfactory Materials:  Satisfactory materials shall be as defined by the Geotechnical Engineer in 
accordance with ASTM D2487, and shall be materials compatible with the naturally occurring soils and 
conforming to the recommendations of the geotechnical report 

B. Unsatisfactory Materials:  Materials which do not comply with the requirements for satisfactory materials 
are unsatisfactory.  Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from 
previous construction.  Unsatisfactory material also includes material classified as satisfactory that contains 
root and other organic matter, frozen material, and stones larger than 3 inches.  NFCU shall be notified of 
any contaminated materials. 

C. Cohesionless and Cohesive Materials:  Cohesionless and cohesive materials shall be as defined by the 
Geotechnical Engineer in accordance with ASTM D2487. 

D. Expansive Soils:  Soils judged expansive by the Geotechnical Engineer shall be tested as necessary to 
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determine if the soils are expansive, employing laboratory testing to determine an Expansion  Index (EI, 
after ASTM D4829) greater than 20 or plasticity testing and particle size testing in accordance with ASTM 
D4318/ASTM D422. 

E. Nonfrost Susceptible Material:  Nonfrost susceptible material shall be a uniformly graded, washed sand as 
defined by the Geotechnical Engineer. 

F. Unyielding Material: Unyielding material shall consist of rock and gravelly soils with stones greater than 3 
inches in any dimension or as defined by the pipe manufacturer, whichever is smaller. 

G. Unstable Material:  Unstable material shall consist of materials too wet to properly support the utility pipe, 
conduit, or appurtenant structure. 

H.  Select Granular Material: Select granular material shall consist of well-graded sand, gravel, crushed gravel, 
or crushed stone composed of hard, tough and durable particles, and shall contain no more than 10 percent 
by weight of material passing a No. 200 mesh sieve and no less than 95 percent by weight passing the 1 
inch sieve. The maximum allowable aggregate size shall be 1-1/2 inches, or the maximum size 
recommended by the pipe manufacturer, whichever is smaller.

I. Initial Backfill Material Over Pipes: Initial backfill shall consist of select granular material or satisfactory 
materials free from rocks 2 inches or larger in any dimension or free from rocks of such size as 
recommended by the pipe manufacturer, whichever is smaller.  When the pipe is coated or wrapped for 
corrosion protection, the initial backfill material shall be free of stones larger than 1 inch in any dimension 
or as recommended by the pipe manufacturer, whichever is smaller. 

2.2 CAPILLARY WATER BARRIER 

A. Capillary Water Barrier shall consist of clean, crushed, nonporous rock, crushed gravel, or uncrushed 
gravel.  The maximum particle size shall be 1-1/2 inches and no more than 2 percent by weight shall 
pass the No. 4 size sieve. 

2.3 PLASTIC MARKING TAPE 

A. Plastic marking tape shall be acid and alkali-resistant polyethylene film, 6 inches wide with a minimum 
thickness of 0.004 inches.   

B. Tape shall have a minimum strength of 1750 psi lengthwise and 1500 psi crosswise. 

C. The tape shall be manufactured with integral wires, foil backing or other means to enable detection by a 
metal detector when the tape is buried up to 3 feet deep. The metallic core of the tape shall be encased in a 
protective jacket or provided with other means to protect it from corrosion. 

D. The tape shall be of a type specifically manufactured for marking and locating underground utilities. 

E. Tape color shall be as specified below and shall bear a continuous printed inscription that describes the 
specific utility. 

1. Red: Electric 
2. Yellow: Gas, Oil, Dangerous Materials 
3. Orange: Telephone, Telecommunications, Television 
4. Blue: Water Systems 
5. Green: Sewer Systems 
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PART 3 - EXECUTION 

3.1 CLEARING AND GRUBBING 

A. Clearing and grubbing is specified in Section 31 11 00 CLEARING AND GRUBBING. 

3.2 TOPSOIL 

A. Topsoil shall be stripped to a depth below existing grade as recommended by the Geotechnical Engineer 
within the designated excavations and grading lines and deposited in storage piles for later use.  Excess 
topsoil shall be disposed as specified for excess excavated material. 

3.3 EXCAVATION 

A. Earth excavation shall by in conformance with the requirements of the geotechnical report and include 
removal and disposal of material not classified as rock excavation. 

B. Rock excavation shall include removal and disposition of material defined as rock in section 1.6. 

D. Excavation shall conform to the dimensions and elevations indicated for each building, structure and 
footing except as specified, and shall include trenching for utility and foundation drainage systems to a 
point 5 feet beyond the building line of each building and structure, excavation for outside grease 
interceptors, and all incidental work thereof. 

D. During excavation, material satisfactory for backfilling shall be stockpiled in an orderly manner at a 
distance from the banks of the trench equal to 1/2 the depth of the excavation, but in no instance closer than 
2 feet. 

E. Excavation shall extend a sufficient distance from walls and footings to allow for placing and removal of 
forms. 

F. Excavations below indicated depths will not be permitted except to remove unsatisfactory material.  
Unsatisfactory material encountered below the grades shown shall be removed and replaced with 
satisfactory material. 

G. Satisfactory material removed below the depths indicated, without specific direction of NFCU, shall be 
replaced, at no additional cost to NFCU, with satisfactory materials to the indicated excavation grade; 
except that concrete footings shall be increased in thickness to the bottom of the overdepth excavations and 
over-break in rock excavation. 

H. Satisfactory material shall be placed and compacted as specified in section 3.21. 

I. Determination of elevations and measurements of approved overdepth excavation of unsatisfactory 
material below grades indicated shall be done under the direction of NFCU. 

J. Excavated material not required or not satisfactory for backfill shall be disposed of by direction of the 
Geotechnical Engineer. 

3.4 TRENCH EXCAVATION  

A. The trench shall be excavated as recommended by the manufacturer of the pipe to be installed.  Trench 
walls below the top of the pipe shall be sloped, or made vertical, and of such width as recommended in the 
manufacturer's installation manual.  Where no manufacturer's installation manual is available, trench walls 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS 312300-6

shall be made vertical. 

B. Trench walls more than three (3) feet high shall be shored, cut back to a stable slope, or provided with 
equivalent means of protection for employees who may be exposed to moving ground or cave in. 

C. Trench walls which are cut back shall be excavated to at least the angle of repose of the soil.  Special 
attention shall be given to slopes which may be adversely affected by weather or moisture content. 

D. The trench width below the top of pipe shall not exceed 24 inches plus pipe outside diameter (O.D.) for 
pipes of less than 24 inches inside diameter and shall not exceed 36 inches plus pipe outside diameter for 
sizes larger than 24 inches inside diameter. 

E. Where recommended trench widths are exceeded, the Contractor shall utilize redesign, stronger pipe, or 
special installation procedures.  The cost of redesign, stronger pipe, or special installation procedures shall 
be borne by the Contractor without any additional cost to NFCU. 

3.5 DRAINAGE  

A. Surface water shall be directed away from excavation and construction sites to prevent erosion and 
undermining of foundations. 

B. Diversion ditches, dikes and grading shall be provided and maintained as necessary during construction. 

C. Excavated slopes and backfill surfaces shall be protected to prevent erosion and sloughing. 

D. Excavation shall be performed so that the site, the area immediately surrounding the site, and the area 
affecting operations at the site shall be continually and effectively drained. 

3.6 DEWATERING 

A. Groundwater flowing toward or into excavations shall be controlled to prevent sloughing of excavation 
slopes and walls, boils, uplift and heave in the excavation and to eliminate interference with orderly 
progress of construction. 

B. French drains, sumps, ditches or trenches will not be permitted within 3 feet of the foundation of any 
structure, except with specific written approval, and after specific contractual provisions for restoration of 
the foundation area have been made. 

C. Control measures shall be taken by the time the excavation reaches the water level in order to maintain the 
integrity of the in situ material. 

D. While the excavation is open, the water level shall be maintained continuously, at a depth below the 
working level as determined by the Geotechnical Engineer. 

3.7 SHORING 

A. Shoring, including sheet piling, shall be furnished and installed as necessary to protect workmen, banks, 
adjacent paving, structures, and utilities. 

B. Shoring, bracing, and sheeting shall be removed as excavations are backfilled, in a manner to prevent 
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caving.

C. All shoring, bracing, and sheeting shall meet the requirements of the Occupational Safety & Health 
Administration and state and local laws as applicable.

3.8 CLASSIFICATION OF EXCAVATION 

A. Common excavation shall consist of all excavation not classified as rock excavation. 

B. Rock excavation shall be as defined in section 1.6. 

3.9 BLASTING 

A. Blasting will not be permitted. 

3.10 BORROW 

A. Where satisfactory materials are not available in sufficient quantity from required excavations, approved 
materials shall be obtained from approved sources off site without additional charge to NFCU. 

3.11 EXCAVATED MATERIALS 

A. Satisfactory excavated material required for fill or backfill shall be placed in the proper section of the 
permanent work required under this section or shall be separately stockpiled if it cannot be readily placed.

B. Satisfactory material in excess of that required for the permanent work and all unsatisfactory material shall 
be disposed of at approved locations off site without additional charge to the NFCU. 

3.12 STOCKPILES 

A. Stockpiles shall be kept in a neat and well drained condition, giving due consideration to drainage at all 
times. 

B. The ground surface at stockpile locations shall be cleared, grubbed, and sealed by rubber-tired equipment, 
excavated satisfactory and unsatisfactory materials shall be separately stockpiled. 

C. Stockpiles of satisfactory materials shall be protected from contamination which may destroy the quality 
and fitness of the stockpiled material.  If the Contractor fails to protect the stockpiles, and any material 
becomes unsatisfactory, such material shall be removed and replaced with satisfactory material from 
approved sources at no additional cost to NFCU. 

3.13 REMOVAL OF UNYIELDING MATERIAL 

A. Where unyielding material is encountered in the bottom of the trench, such material shall be removed as 
directed by the Geotechnical Engineer and replaced with suitable materials as provided in section 3.14. 

3.14 REPLACEMENT OF UNYIELDING MATERIAL 

A. Unyielding material removed from the bottom of the trench shall be replaced with select granular material 
or initial backfill material in layers not exceeding 6 inches loose thickness. 

3.15 REMOVAL OF UNSTABLE MATERIAL 
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A. Where unstable material is encountered in the bottom of the trench, such material shall be removed to the 
depth directed by the Geotechnical Engineer and replaced to the proper grade with select granular material 
as provided in section 3.16. 

B. When removal of unstable material is required due to the Contractor's fault or neglect in performing the 
work, the resulting material shall be excavated and replaced by the Contractor without additional cost to 
NFCU.

3.16 REPLACEMENT OF UNSTABLE MATERIAL 

A. Unstable material removed from the bottom of the trench or excavation shall be replaced with select 
granular material placed in layers not exceeding 6 inches loose thickness. 

3.17 EXCAVATION FOR APPURTENANCES 

A. Excavation for manholes, catch-basins, inlets, or similar structures shall be sufficient to leave at least 12 
inches clear between the outer structure surfaces and the face of the excavation or support members. 

B. Rock shall be cleaned of loose debris and cut to a firm surface either level, stepped, or serrated, as shown or 
as directed by the Geotechnical Engineer.  Loose disintegrated rock and thin strata shall be removed.   

C. Removal of unstable material shall be as specified above. 

D. When concrete or masonry is to be placed in an excavated area, special care shall be taken not to disturb the 
bottom of the excavation.  Excavation to the final grade level shall not be made until just before the 
concrete or masonry is to be placed. 

3.18 JACKING, BORING, AND TUNNELING 

A. Jacking, Boring, and Tunneling shall be performed where indicated on the Drawings and shall and in 
accordance with the standards and specifications of the governing authority having jurisdiction. 

B. In situations where utility lines must be installed more than 15 to 20 feet below ground surface, through 
embankments, under minor roads or parking areas, or where surface conditions make it difficult or 
impractical to excavate open trenches, utility lines may be installed by jacking, boring, or tunneling as a 
contractor option. 

3.19 TRENCH BOTTOM PREPARATION 

A. The bottoms of trenches shall be accurately graded to provide uniform bearing and support for the bottom 
quadrant of each section of the pipe. 

B. Bell holes shall be excavated to the necessary size at each joint or coupling to eliminate point bearing. 

C. Stones of 1-1/2 inches or greater in any dimension, or as recommended by the pipe manufacturer, 
whichever is smaller, shall be removed to avoid point bearing. 

3.20 BEDDING AND INITIAL BACKFILL 

A. Bedding shall be of the type and thickness shown on the drawings or as directed by the Geotechnical 
Engineer. 
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B. Initial backfill material shall be placed and compacted with approved tampers to a height of at least one foot 
above the utility pipe or conduit.  Do not place material on muddy or frozen surfaces or on surfaces 
containing frost. 

C. The backfill shall be brought up evenly on both sides of the pipe for the full length of the pipe.  Care shall 
be taken to ensure thorough compaction of the fill under the haunches of the pipe. 

3.21 FILLING AND BACKFILLING 

A. Satisfactory materials are those conforming to the requirements of this specification, including the 
referenced geotechnical report and shall be used in (i) bringing fills and backfills to the lines and grades 
indicated; and, (ii) for replacing unsatisfactory materials. 

B. Satisfactory materials shall be placed in horizontal layers not exceeding 8 inches in loose thickness or 6 
inches when hand-operated compactors are used.  After placing, each layer shall be plowed, disked, or 
otherwise broken up, moistened or aerated as necessary, thoroughly mixed and compacted as specified.   

C. Backfilling shall not begin until construction below finish grade has been approved, underground utilities 
systems have been inspected, tested and approved, forms removed, and the excavation cleaned of trash and 
debris. 

D. Backfill shall not be placed in wet or frozen areas. 

E. Where pipe is coated or wrapped for protection against corrosion the backfill material, up to an elevation 2 
feet above sewer lines and 1 foot above other utility lines, shall be free from stones larger than 1 inch in any 
dimension. 

F. Heavy equipment for spreading and compacting backfill shall not be operated closer to foundation or 
retaining walls than a distance equal to the height of backfill above the top of footing; the area remaining 
shall be compacted in layers not more than 4 inches in compacted thickness with power-driven hand 
tampers suitable for the material being compacted. 

G. Backfill shall be placed carefully around pipes or tanks to avoid damage to coatings, wrappings, or tanks. 

H. Backfill shall not be placed against foundation walls prior to 7 days after completion of the walls. 

I. As far as practicable, backfill shall be brought up evenly on each side of the wall and sloped to drain away 
from the wall. 

J. Each layer of fill and backfill shall be compacted to not less than the percentage of maximum density 
specified below: 

1. Fill, embankment, and backfill under structures, building slabs, steps, paved areas, 
around footings, and in trenches, 98%. 

2. Fill, embankment, and backfill under sidewalks, 95%. 
3. Fill, embankment, and backfill under grassed areas, 90%. 
4. Subgrade under building slabs, steps, and paved areas, top 12 inches, 100%. 
5. Subgrade under sidewalks, top 6 inches, 98%. 

K. Approved compacted subgrades that are disturbed by the Contractor's operations or adverse weather shall 
be scarified and compacted as specified herein to the required density prior to further construction thereon.  
Recompaction over underground utilities shall be by hand tamping. 
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3.22 TRENCH BACKFILL 

A. The trench shall not be backfilled until all of the following operations have been completed: 

1. Inspection, testing, and approval of underground utilities.
2. Surveying of underground utilities for record documents.  
3. Removal of concrete formwork. 
4. Removal of loose material, muck, debris, and trash from excavation.  
5. Installation of temporary or permanent horizontal bracing for structures to receive backfill. 

3.23 BACKFILL FOR APPURTENANCES 

A. After the manhole, catchbasin, inlet, or similar structure has been constructed and the concrete has been 
allowed to cure for a minimum of 7 days, backfill shall be placed in such a manner that the structure will 
not be damaged by the shock of falling earth. 

B. The backfill material shall be deposited and compacted as specified for final backfill, and shall be brought 
up evenly on all sides of the structure to prevent eccentric loading and excessive stress. 

3.24 SUBGRADE PREPARATION 

A. Unsatisfactory material in surfaces to receive fill or in excavated areas shall be removed and replaced with 
satisfactory materials as directed by the Geotechnical Engineer. 

B. The surface shall be scarified to a depth of 6 inches before the fill is started. 

C. Sloped surfaces steeper than 1 vertical to 4 horizontal shall be plowed, stepped, benched, or broken up so 
that the fill material will bond with the existing material. 

D. When subgrades are less than the specified density, the ground surface shall be broken up to a minimum 
depth of 6 inches, pulverized, and compacted to the specified density.  When the subgrade is part fill and 
part excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 12 
inches and compacted as specified for the adjacent fill. 

E. Material shall not be placed on surfaces that are muddy, frozen, or contain frost. 

F. Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, or 
other approved equipment well suited to the soil being compacted. 

G. Material shall be moistened or aerated as necessary to provide the moisture content that will readily 
facilitate obtaining the specified compaction with the equipment used. 

H. Minimum subgrade density shall be as specified in section 3.21. 

3.25 FINAL GRADE TO SUPPORT CONCRETE SURFACES 

A. Excavation to final grade shall not be made until just before concrete is to be placed. 

B. Only excavation methods that will leave the foundation rock in a solid and unshattered condition shall be 
used.
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C. Approximately level surfaces shall be roughened, and sloped surfaces shall be cut as indicated into rough 
steps or benches to provide a satisfactory bond. 

D. Shales shall be protected from slaking and all surfaces shall be protected from erosion resulting from 
ponding or flow of water. 

3.26 CAPILLARY WATER BARRIER 

A. Capillary water barrier under concrete floor and area-way slabs on grade shall be placed directly on the 
subgrade and shall be compacted with a minimum of two passes of a hand-operated plate-type vibratory 
compactor. 

3.27 GRADING 

A. Areas within 5 feet outside of each building and structure line shall be constructed true-to-grade, shaped to 
drain, and shall be maintained free of trash and debris until final inspection has been completed and the 
work has been accepted. 

3.28 SPREADING TOPSOIL 

A. Areas outside the building lines from which topsoil has been removed shall be topsoiled. 

B. The surface shall be free of materials that would hinder planting or maintenance operations. 

C. The subgrade shall be pulverized to a depth of 2 inches by disking or plowing for the bonding of topsoil 
with the subsoil.  Topsoil shall then be uniformly spread, graded, and compacted to the thickness, 
elevations, and slopes shown, and left free of surface irregularities. 

D. Topsoil shall be compacted by one pass of a cultipacker, roller, or other approved equipment weighing 100 
to 160 pounds per linear foot of roller. 

E. Topsoil shall not be placed when the subgrade is frozen, excessively wet, extremely dry, or in a condition 
otherwise detrimental to seeding, planting, or proper grading. 

3.29 SPECIAL REQUIREMENTS 

Special requirements for both excavation and backfill relating to the specific utilities are as follows:  

A. Gas Distribution System:  Trenches shall be excavated to a depth that will provide not less than 18 inches 
of cover in rock excavation and not less than 24 inches of cover in other excavation unless otherwise 
required by the authority having jurisdiction.  Trenches shall be graded as specified for pipe-laying 
requirements by the authority having jurisdiction or the supplying utility company. 

B. Water Lines:  Trenches shall be of a depth to provide a minimum cover of 3 feet from the indicated 
finished grade to the top of the pipe unless otherwise required by the authority having jurisdiction. 

C. Electrical Distribution System:  Direct burial cable and conduit or duct line shall have a minimum cover of 
24 inches from the finished grade, unless otherwise required by the authority having jurisdiction.   

D. Plastic Marking Tape:  Warning tapes shall be installed directly above the pipe, at a depth of 18inches 
below finished grade unless otherwise required by the authority having jurisdiction. 

3.30 PROTECTION 
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A. Settlement or washing that occurs in graded, topsoiled, or backfilled areas prior to acceptance of the work, 
shall be repaired and grades reestablished to the required elevations and slopes. 

3.31 TESTING 

A. Testing shall be performed by an approved commercial testing laboratory under the supervision of a 
licensed professional Geotechnical or Civil Engineer. 

B. Field In-Place Density Tests 

1. Field in-place density shall be determined in accordance with ASTM D1556, ASTM D2167, or 
ASTM D6938 as appropriate.  When ASTM D6938 is used, the calibration curves shall be 
checked and adjusted if necessary by the procedure described in ASTM D6938, paragraph 
ADJUSTING CALIBRATION CURVE.  ASTM D6938 results in a wet unit weight of soil and 
when using this method ASTM D3017 shall be used to determine the moisture content of the soil. 
 The calibration curves furnished with the moisture gauges shall also be checked along with 
density calibration checks as described in ASTM D3017.  The calibration checks of both the 
density and moisture gauges shall be made at the beginning of a job, on each different type of 
material encountered, and at intervals as directed by the Geotechnical Engineer.  ASTM D2937 
shall be used only for soft, fine-grained, cohesive soils. 

2. Copies of calibration curves, results of calibration tests, and field and laboratory density tests shall 
be furnished to the Owner’s Representative. 

3. In-place density and moisture content test results shall be included with the Contractor's daily 
construction quality control reports. 

C. In-Place Density of Subgrades:  Conduct not less than one in-place density test of subgrade for every 2,500 
square feet or fraction thereof of overlying paved areas and every 5,000 square feet or fraction thereof in 
building pad areas. 

D. In-Place Density of Fills and Backfills 

1. One test per 5,000 square feet or fraction thereof of each lift for fill or backfill areas compacted by 
other than hand or hand-operated machines. 

2. The density for each lift of fill or backfill materials for trenches, pits, building perimeters or other 
structures or areas less than 6 feet in width, which are compacted with hand or hand-operated 
machines shall be tested as follows:  One test per each area less than 1,000 square feet, or one test 
for each 250 linear feet of long narrow fills 250 feet or more in length.  In any case a minimum of 
one test shall be performed on all fills. 

3. Trenches improperly compacted shall be reopened to the depth directed, then refilled and 
compacted to the density specified at no additional cost to NFCU. 

E. Moisture Content 

1. In the stockpile, excavation or borrow areas, a minimum of two tests per day per type of material 
or source of materials being placed is required during stable weather conditions. 

2. During unstable weather, tests shall be made as dictated by local conditions and approved 
moisture content shall be tested in accordance with ASTM D2216. 

F. Optimum Moisture and Laboratory Maximum Density 

1. Tests shall be made for each type material or source of material, including borrow material to 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS 312300-13

determine the optimum moisture and laboratory maximum density values. 
2. One representative test per 1500 cubic yards of fill and backfill, or when any change in material 

occurs which may affect the optimum moisture content or laboratory maximum density will be 
made. 

G. Displacement of Sewers 

1. After other required tests have been performed and the trench backfill compacted to a minimum 
of 2 feet above the top of the pipe, the pipe shall be inspected to determine whether significant 
displacement has occurred.  This inspection shall be conducted in the presence of the Inspector.

2. Pipe sizes larger than 36 inches shall be entered and examined, while smaller diameter pipe shall 
be inspected by shining a light or laser between manholes or manhole locations, or by the use of 
television cameras passed through the pipe. 

3. If, in the judgement of the Inspector, the interior of the pipe shows poor alignment or any other 
defects that would cause improper functioning of the system, the defects shall be remedied as 
directed at no additional cost to NFCU. 

End of Section 312300
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SECTION 313116  - SOIL TREATMENT FOR SUBTERRANEAN TERMITE CONTROL

PART 1 - GENERAL

1.1 SCOPE OF WORK 

 A. The Contractor shall provide all labor, materials, equipment, and incidentals necessary for the 
following: 

  1. Subterranean termite prevention treatment of soil areas scheduled to receive new construction, 
including: 

   a. Soil beneath slabs on grade. 
   b. Soil adjacent to shallow footings. 
   c. Soil adjacent to foundation walls. 
   d. Soil adjacent to foundations for columns, pillars, and other structures. 
  2. Subterranean termite prevention treatment of new construction in progress. 
  3. Subterranean termite control/prevention treatment of existing construction, including: 
   a. Soil beneath slabs on grade. 
   b. Soil adjacent to shallow footings. 
   c. Soil adjacent to foundation walls. 
   d. Soil adjacent to foundations for columns, pillars, and other structures. 
   e. Voids in masonry walls, including tile, brick, CMU, or other types of cavity walls and 

brick veneer. 
   f. Similar structures. 

1.2 REFERENCE DOCUMENTS 

 A. Title 7, United States Code 136 through 136y -- Federal Insecticide, Fungicide, and Rodenticide Act as 
amended. 

1.3 SUBMITTALS 

 Comply with the applicable provisions of Section 01 33 00 Site Work Submittals. 

 A. Project record documents: 
  1. Submit a certificate signed by installer and contractor stating that treatment has been applied in  
   accordance with applicable governing regulations and in accordance with this specification. 
  2. Submit a manufacturer’s label of the termiticide used. 
  3. Incorporate into the certificate or attach thereto a plan drawing indicating actual application  
   locations and, for each location, noting methods and rates of application and including typical
   sections or details where necessary for clarity. 
 B. Warranty. 
 C. Evidence of Surety Bond guaranteeing the fulfillment of warranty obligations of installer, and details of
  coverage using the same language as the bond itself. 

1.4 QUALITY ASSURANCE 

 A. Installer Qualifications: 

  1. A company installing products of this section and whose installations have been performed in a 
satisfactory manner under comparable conditions for a period of 5 years. 
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 B. Regulatory Requirements: 

  1. Comply with applicable pesticide regulations of the state in which the project is located. 
  2. Comply with applicable local pesticide regulations. 

1.5 DELIVERY, STORAGE, AND HANDLING 

 A. Dispense product from manufacturer's original containers, with labels intact and bearing EPA registration 
number.  Do not store in containers other than properly labeled containers. 

1.6 WARRANTY 

 A. Special Warranty: 

  1. Submit installer's warranty against infestation of treated areas. 
  2. Warranty shall not reduce or otherwise limit any other rights to correction which the Navy Federal 

Credit Union may have under the contract documents. 
  3. Warranty period:  5 years. 

 B. Correction during the warranty period shall include not less than the following: 

  1. Retreatment of areas in which evidence of infestation is discovered. 
  2. Repairing, patching, removing, and reinstalling of building materials and soil materials when 

necessary to facilitate retreatment following infestation. 
  3. Restoration, repair, or replacement of building materials (including permanent fixtures) that 

become damaged by subterranean termites. 

 C. Installer shall be covered by a surety bond guaranteeing the fulfillment of warranty obligations of installer. 

PART 2 - PRODUCTS

2.1 TERMITICIDE 

 A. Registered with the United States Environmental Protection Agency (EPA) for use as a termiticide under 
conditions of use prevailing at the project site and shall be accepted by the U.S. Department of Agriculture 
for use in controlling termite infestation of buildings, without being injurious to plant life. 

 B. Registered with the applicable authorities in the state in which the project is located and with local 
governing authorities, as applicable for use as a termiticide under conditions of use prevailing at the project 
site.

PART 3 - EXECUTION

3.1 EXAMINATION 

 A. Verification of conditions in existing construction: 

  1. Conduct a thorough inspection of existing construction to determine presence of active or inactive 
infestation. 

  2. Should evidence of infestation be discovered, advise the Owner’s Representative in writing. 

 B. Remove any existing termite tunnels encountered. 
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3.2 APPLICATION 

 A. Apply termiticide in strict accordance with manufacturer's instructions. 

B. Apply termiticide at the maximum recommended application rates for the respective areas to be treated and 
methods of treatment used. 

 C. Treat the entire structure.  Do not leave any portion untreated. 

 D. Schedule treatment of new construction to occur when treatment may be applied directly to the soils and 
surfaces to be treated, and prior to their concealment with subsequent construction. 

 E. Treat existing construction by drilling, rodding, trenching, and making access openings as necessary to 
fully treat existing construction.  Repair holes and openings and restore trenched areas, all to the 
satisfaction of the Owner’s Representative. 

3.3 CLEANING 

 A. Do not allow contamination of surfaces not intended to be treated.  Follow the manufacturer's instructions 
in order to completely remove chemicals from surfaces should contamination occur. 

 B. Remove from beneath the structure any cellulosic material, wood that is not pressure-preservative treated, 
and debris.  Do not allow non-pressure-preservative treated wood to contact with or remain proximate to 
soil. 

End of Section 313116 
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SECTION 320129 - PAVEMENT REPAIR AND RESTORATION 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary to remove and 
replace pavements as indicated on the drawings. 

B. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations. 

1.2 REFERENCE DOCUMENTS 

 A. American Society for Testing and Materials 

1. ASTM D 6690 2007 Standard Specification for Concrete Joint Sealer, Hot-Applied Elastic Type 
(Withdrawn 2002) 

B. American Association of State Highway and Transportation Officials 

 1.    AASHTO M 324  Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements 

1.3 GENERAL 

A. All damage, as a result of work under this project, done to existing structures, pavement, driveways, 
paved areas, curbs and gutters, sidewalks, shrubbery, grass, trees, utility poles, utility pipe lines, 
conduits, drains, catch basins, rocked, graveled or stabilized areas or driveways and including all 
obstructions not specifically named herein, shall be repaired in a manner to restore the surface to its 
original condition.  The scope of work shall include the furnishing of all labor, materials, equipment 
and incidentals necessary for the cutting, repair and restoration of the damaged areas. 

B. All materials and workmanship shall be first class and nothing herein shall be construed as to relieve 
the Contractor from this responsibility.  Navy Federal Credit Union (NFCU) reserves the right to 
require testing or materials tests, should the adequacy or the quality of materials used be questionable.  
Costs of these tests shall be borne by NFCU. 

C. All street, road, driveway and highway repair shall be made in accordance with the details indicated on 
the Drawings. 

PART 2 - PRODUCTS 

2.1 ASPHALTIC CONCRETE PAVING 

A. The material shall be Type F, Bituminous Paving as specified Elsewhere in Division 2. 
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2.2 CRACK FILLER 

A. The crack filler shall be a hot applied type meeting the requirements of ASTM-D6690 2007, 
AASHTO-M173 and Fed. Spec. SS-S-164. 

PART 3 - EXECUTION 

3.1 CUTTING PAVEMENT 

A. The Contractor shall cut and remove pavement as necessary for replacement as per the drawings.  
Make all cuts square or rectangular with faces straight and vertical. 

B. Before removing pavement, the pavement shall be marked.  Asphalt pavements shall be cut along the 
markings with a rotary saw.  

C. No pavement shall be machine pulled until completely broken and separated along the marked cuts. 

3.2 PAVEMENT REPAIR AND REPLACEMENT 

A. Remove the surface and asphalt base course as necessary to reach firm support, extending at least one 
foot into good pavement outside the cracked area.  Re-work the subgrade and/or the existing aggregate 
base as necessary. 

B. Apply tack coat to all existing vertical faces. 

C. If new aggregate base is required to be installed, a prime coat shall applied. 

D. Backfill the hole with full-depth dense-graded hot asphalt plant-mix.  Spread carefully to prevent 
segregation of the mixture.  Compact in layers if the patch is more than 6 inches deep.  Compaction 
should be done by vibration, plate or roller.  

E. Use a straightedge to check the quality and alignment of the patch. 

3.3 CRACK REPAIR 

A. Clean the cracks with brooms and oil free compressed air.  

B. The crack is to be free of moisture, dust, loose aggregate or other contaminants. 

C. All cracks are to be cleaned and treated with a hot applied crack filler prior to seal coating. 

3.4 CLEAN-UP 

A. After all repair and restoration or paving has been completed, all excess asphalt, dirt, rock and other 
debris shall be removed from the roadways.  All existing storm sewers and inlets shall be checked and 
cleaned of any construction debris. 

3.5 MAINTENANCE  

A. All wearing surfaces shall be maintained by the Contractor in good order and be suitable for traffic at 
all times for a period of one year after completion and acceptance of the work.  Prior to the end of the 
maintenance period a final inspection will be made of the repaired surface and any settlement or 
depression shall be adjusted as previously noted herein. 

End of Section 320129 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

PORTLAND CEMENT CONCRETE PAVING  321313-1

SECTION 321313  - PORTLAND CEMENT CONCRETE PAVING

PART 1 - GENERAL

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary for the installation of 
portland cement concrete pavement.  Including but not limited to the following: 

  1. Formwork for pavements. 
  2. Formwork accessories.   
  3. Form stripping.   
  4. Reinforcing steel for pavements. 
  5. Cast-in-place concrete for pavements. 

6. Concrete curing. 

B. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations. 

 1.2 REFERENCES DOCUMENTS 

 A. Texas Department of Transportation Standard Specifications for Construction and Maintenance of 
Highways, Streets, and Bridge, 2004 

 B. American Association of State Highway and Transportation Officials 

  1. AASHTO M 148 – (2001) Liquid Membrane-Forming Compounds for Curing Concrete 
  2. AASHTO M 171 – (2000) Sheet Materials for Curing Concrete 
  3. AASHTO M 182 – (1991) Standard Specification for Burlap Cloth Made from Jute or Kenaf 

 C. American Concrete Institute 

  1. ACI 211.1 – Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass 
Concrete 

2. ACI 301 – Specifications for Structural Concrete for Buildings 
3. ACI 302.1R – Guide for Concrete Floor and Slab Construction 

  4. ACI 304R – Guide for Measuring, Mixing, Transporting, and Placing Concrete 
  5. ACI 305R – Hot Weather Concreting 
  6. ACI 325.9R – Guide for Construction of Concrete Pavements and Concrete Bases 
  7. ACI 306.1 – Standard Specification for Cold Weather Concreting 
  8. ACI 318-02 - Building Code Requirements for Structural Concrete 

 D. American Society for Testing and Materials 

  1. ASTM A 185 2007 Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete 
Reinforcement 

  2. ASTM A 615 2008 Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement 
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  3. ASTM C 31 2008a Standard Practice for Making and Curing Concrete Test Specimens in the 
Field

  4. ASTM C 33 2007 Standard Specification for Concrete Aggregates 
  5. ASTM C 39 2005e1 Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens 
  6. ASTM C 42 2004 Standard Test Method for Obtaining and Testing Drilled Cores and Sawed 

Beams of Concrete 
  7. ASTM C 94 2007 Standard Specification for Ready-Mixed Concrete 
  8. ASTM C 143 2008 Standard Test Method for Slump of Hydraulic Cement Concrete 
  9. ASTM C 150 2007 Standard Specification for Portland Cement 
  10. ASTM C 156 2005 Standard Test Method for Water Retention by Concrete Curing materials 
  11. ASTM C 171 2007 Standard Specification for Sheet Materials for Curing Concrete 
  12. ASTM C 172 2007a Standard Practice for Sampling Freshly Mixed Concrete 
  13. ASTM C 173 2008 Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method 
14.   ASTM C 231 2008 Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method 
15.   ASTM C 309 2007 Standard Specification for Liquid membrane-Forming Compounds for Curing 

Concrete 
16.   ASTM C 920 2005 Standard Specification for Elastomeric Joint Sealants. 

  17. ASTM C 1059 1999(2008) Standard Specification for Latex Agents for Bonding Fresh to 
Hardened Concrete 

  18. ASTM D 1751 2004 Standard Specification for Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types) 

 E. CRSI MSP - Manual of Standard Practice; Concrete Reinforcing Steel Institute 

1.3 SUBMITTALS 

 Comply with the applicable provisions of Section 01 33 00 Site Work Submittals. 

 A. Quality Control Submittals:  Submit the following information related to quality assurance requirements 
specified:

  1. Design data:  Submit proposed mix designs and test data before concrete operations begin.  
Identify for each mix submitted the method by which proportions have been selected. 

   a. For mix designs based on field experience, include individual strength test results, 
standard deviation, and required average compressive strength f(cr) calculations. 

   b. For mix designs based on trial mixtures, include trial mix proportions, test results, and 
graphical analysis and show required average compressive strength f(cr).  

   c. Indicate quantity of each ingredient per cubic yard of concrete. 
  2. Certifications:  Submit affidavits from an independent testing agency certifying that all materials 

furnished under this section conform to specifications.  
  3. Delivery tickets:  Submit copies of delivery tickets complying with ASTM C 94 for each load of 

concrete delivered to site.  Include on the tickets the additional information specified in the ASTM 
document. 

  4. Cold weather concreting:  Submit description of planned protective measures. 
  5. Hot weather concreting:  Submit description of planned protective measures. 

 B. Contractor shall submit certified laboratory reports on each additive material to the Owner’s 
  Representative. 

1.4 QUALITY ASSURANCE 
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 A. Testing Agency Services: 

  1. NFCU will engage testing agency to conduct tests and perform other services specified for quality 
control during construction. 

  2. Contractor shall engage an independent testing agency to conduct testing necessary for design mix 
and material certification submittals. 

 B. Source of Materials:  Obtain materials of each type from same source for the entire project. 

1.5 DELIVERY, STORAGE, AND HANDLING 

 A. Deliver reinforcement to project site bundled and tagged with metal tags indicating bar size, lengths, and 
other data corresponding to information shown on placement drawings.  

 B. Store concrete reinforcement materials at the site to prevent damage and accumulation of dirt or rust. 

 C. Store cementitious materials in a dry, weathertight location.  Maintain accurate records of shipment and 
use.

 D. Store aggregates to permit free drainage and to avoid contamination with deleterious matter or other 
aggregates.  When stockpiled on ground, discard bottom 6 inches of pile. 

 E. Handle aggregates to avoid segregation. 

1.6 PROJECT CONDITIONS 

 A. Cold-Weather Concreting:  Comply fully with the recommendations of ACI 306.  Well in advance of 
proposed concreting operations, advise the Owner’s Representative of planned protective measures 
including but not limited to heating of materials, heated enclosures, and insulating blankets. 

B. Hot Weather Concreting:  Comply fully with the recommendations of ACI 305R.  Well in advance of 
proposed concreting operations, advise the Owner’s Representative of planned protective measures, 
including but not limited to cooling of materials before or during mixing, placement during evening to 
dawn hours, fogging during finishing and curing, shading, and wind breaks. 

PART 2 - PRODUCTS

2.1 FORMWORK 

A. Forms:  Steel, wood, or other suitable material of size and strength to resist movement during concrete 
placement and to retain horizontal and vertical alignment until removal.  Use straight forms, free of 
distortion and defects.  Use flexible spring steel forms or laminated boards to form radius bends as 
required.   

1. APA Exterior Plyform BB with a medium density, smooth, hard, fused resin fiber overlay, or 
metal forms. 

2. Single piece; depth equal to slab thickness. 
  3. Base width at least three-fourths of form depth but not less than 8 inches, unless otherwise 

approved.
  4. Straightness tolerance:  1/8 inch in 10 feet from true plane surface along top; 1/4 inch in 10 feet 

along face. 
  5. Locking provisions at ends of abutting form sections. 
  6. Wood forms complying with the above provisions, including base and locking, may be used only 
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where form of less than 10 feet is required. 
7. Wet screens will not be permitted. 
8. Form Oil:  Coat forms with nonstaining type coating that will not discolor or deface surface of 

concrete 

B. Curb, Curb and Gutter Forms:  Use flexible spring-steel forms or laminated boards to form radius 
bends.  Tolerance:  Not to deviate more than 1/4 inch in 10 feet in grade and alignment. 

2.2 REINFORCING MATERIALS 

A. Reinforcing: 

1. Welded Wire Mesh:  Welded plain cold-drawn galvanized steel wire fabric, ASTM A 185.  
Furnish in flat sheets, not rolls, unless otherwise acceptable to the Owner’s Representative. 

2. Reinforcing Bars:  Deformed steel bars, ASTM A 615, Grade 60. 

B. Reinforcing Accessories: 

1. Tie wire:  Black annealed type, 16-1/2 gage or heavier. 
   a. Galvanized when used with galvanized reinforcing. 

2. Supports:  Bar supports conforming to specifications of CRSI "Manual of Standard Practice." 
   a. Precast concrete blocks of strength equal to or greater than specified strength of concrete 

or Class 3 supports equipped with sand plates, where concrete will be cast against earth. 
 Concrete masonry units will not be accepted.  

   b. Dielectric-coated galvanized bar supports or supports of dielectric material or other 
approved material for all galvanized reinforcing bars. 

3. Conform to Concrete Reinforcing Steel Institute Manual of Standard Practice.  Include 
spacers and chairs with plastic tipped legs, ties and other devices necessary for properly 
assembling, placing, spacing and supporting forms and reinforcement in place. 

2.3 CONCRETE MATERIALS 

 A. Portland Cement:  ASTM C 150, and as follows: 

  1. Type I, except where other type is specifically permitted or required. 
2. Type I maybe replaced by Type III (high early strength) for concrete placed during cold weather. 

B. Water:  Potable. 

C. Aggregates:  ASTM C33. 

1. Fine aggregate shall be natural sand, or sand prepared from stone or gravel.  Grains shall; be 
clean, hard, durable, uncoated and free from silt, loam and clay. 

2. Coarse Aggregates:  Crushed stone, gravel, or other approved inert materials of similar 
characteristics, or combinations thereof, having hard, strong, durable pieces free from adherent 
coatings.  Maximum size of pieces shall be 3/4" to #4 except for footings, which may be 1-1/2".  
The maximum size of aggregate may also be not larger than one fifth of the narrowest dimension 
between forms, nor larger than three fourths of the minimum clear spacing between reinforcing 
bars.

D. Admixtures: 

1. May be used at Contractor’s option to provide workability at low slumps, increased compressive 
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strength, retardation or acceleration of the concrete. 
2. Chemical Admixtures:  ASTM C494. 

a. Water-Reducing Admixture:  ASTM C 494, Type A. 
b. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D. 
c. Water-Reducing and accelerating Admixtures:  ASTM C 494 E. 
d. High-Range Water-Reducing Admixture (Superplasticizer):  ASTM C 494, Type F 

or G. 
3. Mineral Admixtures:  ASTM C618. 
4. The cement factor shall not be reduced and changes shall be made in the other mix proportions to 

ensure the minimum strength requirements. 
5. Use of admixtures approved in writing by the Owner’s Representative.  No additional expense to 

NFCU will be allowed. 
6. No calcium chloride shall be used. 
7. Before any admixture is accepted for use, the Contractor shall submit certified laboratory reports 

on each additive material to the Owner’s Representative.  The report shall show the following: 
a. Confirmation of compliance with the applicable ASTM Standard. 
b. Evaluation of the effects of the admixture on the properties of the concrete to be 

made on the job, including consideration of the anticipated ambient conditions on 
the job, and proposed construction procedures. 

c. Determination of within-lot uniformity of product proposed for use. 
8. Admixtures, which result in more than 0.1 percent of soluble chloride ions by weight of 

cement, are prohibited. 

E. Air Entrainment:  ASTM C260. 

1. Use air-entrained concrete for exterior exposed concrete including walls, walks, paving, etc. 
where minimum daily temperatures are expected below 38 degrees F during pouring or 
subsequent 28 day curing period. 

2. Proportion air-entraining concrete to attain minimum 28-day compressive strength specified. 
3. Total Air Entrainment in Concrete:  Not less than four percent nor more than six percent 

volume of concrete. 

2.4 MISCELLANEOUS MATERIALS AND ACCESSORIES 

 A. Bonding Compound:  Non-redispersable acrylic bonding admixture, ASTM C 1059, Type II. 

B. Expansion Joint Filler:  Nonextruding bituminous type:  ASTM D 1751. 

2.5 CONCRETE MIX DESIGN 

A. Concrete Proportions: 

1. Concrete shall be homogenous, and when hardened, shall have the required strength, resistance to 
deterioration, durability, water tightness and the properties as specified.  Minimum concrete 
strength at 28 days shall be 3,000 psi unless otherwise specified on Drawings.  Minimum 28-day 
compressive strength for concrete paving shall be 4,000 psi unless otherwise specified on the 
Drawings or by the Geotechnical Engineer. 

2. Slump of concrete: 
a. Slabs on ground:  2-1/2 inch minimum to 4 inch maximum. 
b. Ramps and sloping surfaces:  Not more than 3 inches. 

3. Maximum water-cement ratio by weight:  0.40. 
4. Maximum nominal size of coarse aggregate:  As recommended in ACI 211.1. 
5. Total air content as recommended by Table 1.4.3 of ACI 201.2 for maximum size of coarse 

aggregate and severe exposure. 
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6. Design mix to meet or exceed each requirement specified.  Where more than one criterion is 
specified, the most stringent shall apply.  For example, a minimum cement content or maximum 
water-cement ratio might result in strengths greater than the minimum specified; likewise, a 
greater cement content or lower water-cement ratio may be required in order to achieve the 
required strength. 
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B. Ready-Mix Concrete: 

1. Ready-mix concrete shall conform to ASTM C94.  The mixing agitation shall begin within 30 
minutes, and the concrete shall be discharged from the truck within one hour after the water has 
been added to the concrete mix. 

2. Delivery tickets are to accompany each concrete truck and shall be kept in the job superintendent's 
file.  Delivery tickets must indicate the following information or be subject to rejection: 
a. Name of project. 
b. Supplier of concrete. 
c. Truck identity and ticket serial number. 
d. Date of delivery. 
e. Brand of cement. 
f. Cement content. 
g. Strength classification. 
h. Batching time. 
i. Point of deposit. 
j. Total amount of water. 
k. Weight of aggregate. 
l. Daily temperature. 
m. Number of cubic yards in load. 
n. Admixture content. 
o. Name of Contractor. 
p. Name of driver. 
q. Time loaded and first mixing of concrete. 
r. Reading of revolution counter. 

3. Quantity of water used for each batch shall be accurately measured. 

C. Admixtures: 

  1. Air-Entraining Admixture:  Add at rate to achieve specified air content. 
  2. Water-Reducing Admixture:  Add as required for placement and workability. 
  3. Water-Reducing and Retarding Admixture:  Add as required in concrete mixes to be placed at 

ambient temperatures above 90° F. 
  4. Water-Reducing and Accelerating Admixture:  Add as required in concrete mixes to be placed at 

ambient temperatures below 50° F. 
  5. High-Range Water-Reducing Admixture:  (Superplasticizer):  Add as required for placement and 

workability. 
  6. Do not use admixtures not specified or approved. 

D. Mix Adjustments:  Provided that no additional expense to NFCU is involved, Contractor may submit for 
the Owner’s Representative’s approval requests for adjustment to approved concrete mixes when 
circumstances such as changed project conditions, weather, or unfavorable test results occur.  Include 
laboratory test data substantiating specified properties with mix adjustment requests. 

2.6 CONTROL OF MIX IN THE FIELD 

A. Slump:  A tolerance of up to 1 inch above approved design mix slump will be permitted for 1 batch in 5 
consecutive batches tested.  Concrete of lower slump than that specified may be used, provided proper 
placing and consolidation is obtained.  

B. Do not use batches that exceed tolerances. 
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2.7 JOINT MATERIALS 

A. Sealed expansion and contraction joints:  Filler of nonbituminous rubber or cork conforming to ASTM 
D1752.

B. Non-sealed joints:  Filler premolded bituminous type conforming to ASTM D1751. 

C. Noncompressive Filler:  2 inch or 1 inch thick sheets. 

D. Compressive Filler:  2 inch or 1 inch thick sheets, compression modulus within the range of 15 to 25 
pounds per square inch per inch. 

E. Filler Adhesive for Noncompressive Filler and Compressive Filler:   

F. Slab-on-grade Construction Joints:  Provide a full slab depth 24 gauge metal preshaped key, approximate 
depth of key to be 1/4 slab thickness and a key width of about 1/10 slab thickness. 

G. Joint Sealants:  ASTM C920.  Non-priming, pourable, self-leveling polyurethane 

2.8 CURING MATERIALS 

A. Burlap:  AASHTO M 182, Class 2 jute or kenaf cloth. 

B. Moisture-Retaining Cover:  AASHTO M 171, and as follows: 

  1. White waterproof paper. 
  2. Opaque-white polyethylene sheet, 0.006 inch thick. 

C. Sealers:  ASTM C156 and ASTM C309, Type I.  Material shall become integral part of concrete and leave 
slab free of residue or film. 

 D. Membrane Curing Compound:  Liquid membrane-forming compounds shall meet the requirements of 
AASHTO M148. 

PART 3 - EXECUTION

3.1 SUBGRADE PREPARATION 

A. Conform with the requirements specified elsewhere in Division 2. 

B. Thoroughly wet subgrade and then compact with two passes of a 500 pound roller. 

C. Pumping:  Where concrete paving or sidewalks, and curbs are to be placed, yielding material deflecting 
more than 1/2 inch under a 500 lb. roller shall be removed to a depth of not less than 4 inches below 
subgrade elevation and replaced with an approved granular material which shall then be compacted as 
described above. 

D. The subgrade shall be in a moist condition when the concrete is placed.  In cold weather the subgrade shall 
be prepared and protected so as to provide a subgrade free from frost when the concrete is deposited. 

3.2 CONCRETE FORM PREPARATION 

A. General:  Comply with requirements of ACI 325R-91 for formwork, and as herein specified.  The 
Contractor is responsible for design, engineering, and construction of formwork, and for its timely removal.  
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B. Construction:  Construct and brace formwork to accurately achieve end results required by concrete 
documents, properly located and accurately aligned.  Provide for screens, bulkheads, anchorages, and other 
features shown or otherwise required. 

C. Release Agent:  Provide field-applied form coating.  Thoroughly clean and recondition formwork and 
reapply coating before each use. 

D. Comply with the requirements of the Structural Engineer.  Install sufficient quantity of forms to allow 
continuous progress of the work and so that forms can remain in place at least 24 hours after concrete 
placement. 

E. Check complete formwork for grade and alignment to the following tolerances: 

1. Top of form:  Not more than 1/8 inch in 10 feet. 
2. Vertical face:  Longitudinal axis not more than 1/4 inch in 10 feet. 

3.3 CONNECTION TO EXISTING CONCRETE 

 A. Preparation:  At locations where new concrete is to join existing concrete, prepare existing surface by 
cleaning with wire brush and applying bonding compound in accordance with manufacturer's instructions.  

3.4 PLACING REINFORCEMENT 

 A. General:  Comply with requirements of ACI 301 and as herein specified. 

 B. Preparation:  Clean reinforcement of loose rust and mill scale, soil, and other materials which adversely 
affect bond with concrete.  

C. Placement:  Place reinforcement to achieve not less than minimum concrete coverage required for 
protection.  Accurately position, support, and secure reinforcement against displacement.  Provide Class C 
tension lap splices complying with ACI 318 unless otherwise indicated.  Do not field-bend partially 
embedded bars unless otherwise indicated or approved. 

  1. Use approved bar supports and tie wire, as required.  Set wire ties to avoid contact with or 
penetration of exposed concrete surfaces.  Tack welding of reinforcing is not permitted. 

  2. Wire fabric:  Install in maximum lengths possible, lapping adjoining pieces not less than one full 
mesh.  Offset end laps to prevent continuous laps in either direction, and splice laps with tie wire. 

D. Welding:  Welding of reinforcement is not permitted. 

E. Do not place concrete until reinforcement has been inspected and approved by local authorities, if required. 

3.5 JOINT CONSTRUCTION 

 A. General:  Provide joints of the types and in the locations shown on the drawings. 

  1. Construct joints in adjacent panels in precise alignment.  Do not offset joints. 
2. Tool slab edges and formed joints with 1/8-inch radius jointing tool. 

 B. Expansion Joints: 

  1. Provide positive, firm support of filler during placement of concrete to ensure accurate alignment. 
  2. Install expansion joint filler to the full concrete depth. 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

PORTLAND CEMENT CONCRETE PAVING  321313-10

3. Recess top edge of filler to the depth indicated to accommodate joint sealant.  Protect top edge of 
filler with removable metal channel while concrete is being placed, or provide filler with 
removable portion of the required depth. 

4. Install transverse expansion joints at returns and 15 feet on center. 
5. Install longitudinal expansion joints where curbs and paved areas abut each other, buildings, other 

concrete slabs and pads or vertical restraints. 
6. Place joint filler with top edge 1/4" below the surface and shall be held in place with steel pins or 

other devices to prevent warping of the filler during floating and finishing. 
7. Immediately after finishing operations are completed, round joint edges with edging tool having a 

radius of 1/8".  Remove concrete over the joint filler. 
8. At the end of the curing period, clean and fill expansion joints with joint sealer.  Fill joints flush 

with concrete surface.  Dummy groove joints shall not be sealed. 

C. Sawn Contraction Joints: 

  1. Use only wet saws of an approved type. 
2. Saw cut concrete as soon as the surface is firm enough so that it will not be damaged by the blade. 

 The optimum time to cut the slab will be the Contractor's responsibility.  Generally in moderate 
weather conditions, this time will be with in 4 to 12 hours after the concrete is poured.  This time 
will be earlier in hot or dry weather conditions.  Concrete with shrinkage cracks will not be 
accepted.

  3. Saw to one-fourth of slab depth. 
4. Extend saw cut to full width of concrete section, including adjacent curbs and gutters, if any. 
5. Membrane-cured surface damaged during the sawing operations shall be resprayed as soon as the 

surface becomes dry. 

D. Curb Expansion Joints:  Fill joints with 1/2 inch thick joint filler strips conforming to ASTM D1751 or 
ASTM D1752. 

3.6 CONCRETE PLACEMENT 

 A. Preparation:  Provide materials necessary to ensure adequate protection of concrete during inclement 
weather before beginning installation of concrete. 

 B. Inspection:  Before beginning concrete placement, inspect formwork, reinforcing steel, and items to be 
embedded, verifying that all such work has been completed. 

 C. Placement - General:  Comply with requirements of ACI 304 and as follows: 

  1. Schedule continuous placement of concrete to prevent the formation of cold joints. 
  2. If a section cannot be placed continuously, provide keyed construction joints with tie bars of size 

and spacing as approved by the Owner’s Representative.  
  3. Deposit concrete as close as possible to its final location, to avoid segregation. 

 D. Slab Placement:  Schedule continuous placement and consolidation of concrete within planned construction 
joints. 

  1. Thoroughly consolidate concrete without displacing reinforcement or embedded items, using 
internal vibrators, vibrating screens, roller pipe screens, or other means acceptable to the Owner’s 
Representative. 

 E. Cold Weather Placement:  Comply with recommendations of ACI 306 when air temperatures are expected 
to drop below 40°F either during concrete placement operations or before concrete has cured. 
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  1. Do not use frozen or ice-laden materials. 
  2. Do not place concrete on frozen substrate. 

 F. Hot Weather Placement:  Comply with recommendations of ACI 305R when ambient temperature before, 
during, or after concrete placement is expected to exceed 90° F or when combinations of high air 
temperature, low relative humidity, and wind speed are such that the rate of evaporation from freshly 
poured concrete would otherwise exceed 0.2 pounds per square foot per hour. 

  1. Do not add water to approved concrete mixes under hot weather conditions. 
  2. Provide mixing water at lowest feasible temperature, and provide adequate protection of poured 

concrete to reduce rate of evaporation. 
  3. Use fog nozzle to cool formwork and reinforcing steel immediately prior to placing concrete. 

3.7 FINISHING PAVEMENTS 

 A. Finishing Operations - General: 

  1. Do not directly apply water to slab surface or dust with cement. 
  2. Use hand or powered equipment only as recommended in ACI 325.9R and 330R. 
  3. Screening:  Strikeoff to required grade and within surface tolerances indicated.  Verify 

conformance to surface tolerances.  Correct deficiencies while concrete is still plastic.
  4. Bull Floating:  Immediately following screening, bull float or darby before bleed water appears to 

eliminate ridges, fill in voids, and embed coarse aggregate.  Recheck and correct surface 
tolerances.  

  5. Do not perform subsequent finishing until excess moisture or bleed water has disappeared and 
concrete will support either foot pressure with less than 1/4-inch indentation or weight of power 
floats without damaging flatness. 

  6. Final floating:  Float to embed coarse aggregate, to eliminate ridges, to compact concrete, to 
consolidate mortar at surface, and to achieve uniform, sandy texture.  Recheck and correct surface 
tolerances. 

 B. Broomed Float Finish:  After floating and when water sheen has practically disappeared, apply uniform 
transverse corrugations approximately 1/16 inch deep, without tearing surface. 

 C. Slab Surface Tolerances: 

  1. Achieve flat, level planes except where grades are indicated.  Slope uniformly to drains. 
  2. Flatness tolerance:  Maximum depression between high spots when measured by placing a 

10-foot straightedge on surface at any orientation: 3/16 inch. 

 D. Repair of Slab Surfaces:  Test slab surfaces for smoothness and to verify surface plane to tolerance 
specified.  Repair defects as follows: 

  1. High areas:  Correct by grinding after concrete has cured for not less than 14 days.  
  2. Low areas:  Immediately after completion of surface finishing operations, cut out low areas and 

replace with fresh concrete.  Finish repaired areas to blend with adjacent concrete.  Proprietary 
patching compounds may be used when approved by the Owner’s Representative.  

3.8 CONCRETE CURING AND PROTECTION 

 A. General: 

  1. Prevent premature drying of freshly placed concrete, and protect from excessively cold or hot 
temperatures until concrete has cured. 
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  2. Provide curing of concrete by one of the methods listed and as appropriate to service conditions 
and type of applied finish in each case. 

 B. Curing Period: 

  1. Not less than 7 days for standard cements and mixes. 
  2. Not less than 4 days for high early strength concrete using Type III cement. 

 C. Surfaces Not in Contact with Forms:  Start curing as soon as free water has disappeared, but before surface 
is dry.  Place to protect adjacent concrete edges.  Acceptable curing methods include the use of burlap, 
moisture retaining covers, or curing compound as specified herein. 

 D. Ensure that joints and slab edges receive adequate curing.  Ensure that sawn joints receive adequate curing 
after sawing. 

 E. During and following curing period, protect concrete from temperature changes of adjacent air in excess of 
5° F per hour and 50° F per 24 hours.  Progressively adjust protective measures to provide uniform 
temperature changes over entire concrete surface. 

3.9 REMOVAL OF FORMS AND SUPPORTS 

A. Provided that concrete has hardened sufficiently that it will not be damaged, forms may be removed after 
concrete has cured at not less than 50° F for 8 hours.  Maintain curing and protection operations after form 
removal. 

3.10 BACKFILLING 

A. After curing, remove debris and backfill the adjoining areas, grade and compact to conform to the 
surrounding area in accordance with the lines and grades indicated. 

3.11 QUALITY CONTROL TESTING DURING CONSTRUCTION: 

 A. Composite Sampling, and Making and Curing of Specimens:  ASTM C 172 and ASTM C 31. 

  1. Take samples at point of discharge. 
  2. For pumped concrete, perform sampling and testing at the frequencies specified herein at point of 

delivery to pump, and perform additional sampling and testing at the same frequency at discharge 
from line.  Results obtained at discharge from line shall be used for acceptance of concrete.

 B. Slump:  ASTM C 143.  One test per batch.  Modify sampling to comply with ASTM C 94. 

 C. Air Content of Normal Weight Concrete:  ASTM C 173 or ASTM C 231.  One test per strength test 
performed on Air-entrained concrete. 

 D. Concrete Temperature: 

  1. Test hourly when air temperature is 40° F or below. 
  2. Test hourly when air temperature is 90° F or above. 
  3. Test each time a set of strength test specimens is made. 

 E. Compressive Strength Tests:  ASTM C 39. 

  1. Compression test specimens:  Mold and cure one set of 4 standard cylinders for each compressive 
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strength test required. 
  2. Testing for acceptance of potential strength of as-delivered concrete: 
   a. Obtain samples on a statistically sound, random basis. 
   b. Minimum frequency: 
    i. One set per 100 cubic yards or fraction thereof for each day's pour of each 

concrete class. 
    ii. One set per 3500 square feet of slab area or fraction thereof for each day's pour 

of each concrete class. 
    iii. When the above testing frequency would provide fewer than 5 strength tests 

for a given class of concrete during the project, conduct testing from not less 
than 5 randomly selected batches, or from each batch if fewer than 5. 

   c. Test one specimen per set at 7 days for information unless an earlier age is required. 
   d. Test 2 specimens per set for acceptance of strength potential; test at 28 days unless other 

age is specified.  The test result shall be the average of the two specimens.  If one 
specimen shows evidence of improper sampling, molding, or testing, the test result shall 
be the result of the remaining specimen; if both show such evidence, discard the test 
result and inform the Owner’s Representative. 

   e. Retain one specimen from each set for later testing, if required. 
   f. Strength potential of as-delivered concrete will be considered acceptable if all of the 

following criteria are met: 
    i. No individual test result falls below specified compressive strength by more 

than 500 psi. 
    ii. Not more than 10 percent of individual test results fall below specified 

compressive strength f'(c). 
    iii. Average of any 3 consecutive strength test results equals or exceeds specified 

compressive strength f'(c). 
   g. Testing for evaluation of field curing: 
    i. Frequency:  1 field set of specimens per strength acceptance test. 
    ii. Mold specimens from same sample used for strength acceptance tests.  

Field-cure, and test at same age as for strength acceptance tests. 
    iii. Evaluate construction and curing procedures and implement corrective action 

when strength results for field-cured specimens are less than 85 percent of test 
values for companion laboratory-cured specimens. 

 F. Test Results:  Testing agency shall report test results in writing to the Owner’s Representative and the 
Contractor within 24 hours of test. 

  1. Test reports shall contain the following data:  
   a. Project name, number, and other identification. 
   b. Name of concrete testing agency. 
   c. Date and time of sampling. 
   d. Concrete type and class. 
   e. Location of concrete batch in the completed work. 
   f. All information required by respective ASTM test methods. 
  2. Nondestructive testing devices such as impact hammer or sonoscope may be used at the Owner’s 

Representative’s option for assistance in determining probable concrete strength at various 
locations or for selecting areas to be cored, but such tests shall not be the sole basis for acceptance 
or rejection. 

  3. The testing agency shall make additional tests of in-place concrete as directed by the Owner’s 
Representative when test results indicate that specified strength and other concrete characteristics 
have not been attained. 

   a. Testing agency may conduct tests of cored cylinders complying with ASTM C 42, or 
tests as directed. 

   b. Cost of additional testing shall be borne by the Contractor when unacceptable concrete 
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has been verified.  

3.12 OPENING PAVEMENTS TO TRAFFIC 

A. Protect the completed work from damage.  Repair damaged concrete and clean concrete discolored 
during construction.  Remove work that is damaged and reconstruct to entire length between regularly 
scheduled joints.  Refinishing damaged portion is not acceptable. 

 B. Pavements may be opened to traffic only after 14 days have elapsed after placement and pavements have 
developed at least 85 percent of specified strength. 

End of Section 321313
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SECTION 321613  - CONCRETE SIDEWALKS, CURBS, AND GUTTERS

PART 1 - GENERAL

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment, and incidentals necessary for the 
construction of concrete sidewalks, curbs, and gutters. 

B. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations.  

1.2 REFERENCE DOCUMENTS 

 A. Texas Department of Transportation Standard Specifications for Construction and Maintenance of 
Highways, Streets, and Bridges, 2004  

 B. American Association of State Highway and Transportation Officials 

  1. AASHTO M 148 – (2001) Liquid Membrane-Forming Compounds for Curing Concrete 
  2. AASHTO M 171 – (2000) Sheet Materials for Curing Concrete 
  3. AASHTO M 182 – (1991) Standard Specification for Burlap Cloth Made from Jute or Kenaf 

C. American Society for Testing and Materials 

1. ASTM A 185 2007 Steel Welded Wire Fabric, Plain, for Concrete Reinforcement 
2. ASTM A 615 2008 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 
3. ASTM A996 2006a Rail Steel and Axle-Steel Deformed Bars for Concrete Reinforcement 
4. ASTM C 31 2008a Making and Curing Concrete Test Specimens in the Field 
5. ASTM C 143 2008 Slump of Hydraulic Cement Concrete 
6. ASTM C 156 2005 Standard Test Method for Water Retention by Concrete Curing materials 
7. ASTM C 171 2007 Sheet Materials for Curing Concrete 
8. ASTM C 172 2007a Sampling Freshly Mixed Concrete 
9. ASTM C 173 2008 Air Content of Freshly Mixed Concrete by the Volumetric Method 
10. ASTM C 231 2008 Air Content of Freshly Mixed Concrete by the Pressure Method 
11. ASTM C 309 2007 Standard Specification for Liquid membrane-Forming Compounds for Curing 

Concrete 
12. ASTM C 920 2005 Elastomeric Joint Sealants 
13. ASTM D 1751 2004 Preformed Expansion Joint Filler for Concrete Paving and Structural 

Construction (Nonextruding and Resilient Bituminous Types) 
14. ASTM D 1752 2004a Preformed Sponge Rubber and Cork Expansion Joint Fillers for 

Concrete Paving and Structural Construction 
15. ASTM D 6690 2007 Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements 

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 01 33 00 Site Work Submittals. 

Copies of all test reports shall be submitted within 24 hours of completion of the test. 
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1.4 WEATHER LIMITATIONS 

A. Placing During Cold Weather 

1. Concrete placement shall not take place when the air temperature reaches 40 degrees F and is 
falling, or is already below that point.  Placement may begin when the air temperature reaches 
35 degrees F and is rising, or is already above 40 degrees F. 

2. Provisions shall be made to protect the concrete from freezing during the specified curing 
period.  If necessary to place concrete when the temperature of the air, aggregates, or water is 
below 35 degrees F, placement and protection shall be approved in writing.  Approval will be 
contingent upon full conformance with the following provisions. 
a. The underlying material shall be prepared and protected so that it is entirely free of 

frost when the concrete is deposited. 
b. Mixing water and aggregates shall be heated as necessary to result in the temperature 

of the in-place concrete being between 50 and 85 degrees F.  Methods and 
equipment for heating shall be approved. 

c. The aggregates shall be free of ice, snow, and frozen lumps before entering the 
mixer. 

d. Covering and other means shall be provided for maintaining the concrete at a 
temperature of at least 50 degrees F for not less than 72 hours after placing, and at a 
temperature above freezing for the remainder of the curing period. 

B. Placing During Warm Weather 

1. The temperature of the concrete as placed shall not exceed 85 degrees F except where an 
approved retarder is used. 

2. The mixing water and/or aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature. 

3. The placing temperature shall not exceed 95 degrees F at any time. 

1.5 EQUIPMENT, MACHINES, AND TOOLS 

A. Equipment, machines, and tools used in the work shall be subject to approval and shall be maintained 
in a satisfactory working condition at all times.  The equipment shall have the capability of producing 
the required product, meeting grade controls, thickness control and smoothness requirements as 
specified.  Use of the equipment shall be discontinued if it produces unsatisfactory results. 

B. Slip form pavers or curb forming machines, will be approved based on trial use on the job and shall be 
self-propelled, automatically controlled, crawler mounted, and capable of spreading, consolidating, 
and shaping the plastic concrete to the desired cross section in 1 pass. 

1.6 UTILITY PROTECTION 

A. Forty-eight (48) hours prior to excavation, the Contractor shall call the appropriate Utilities Protection 
Center to locate and protect existing utilities.  Any damage to these utilities is to be repaired at no additional 
cost to Navy Federal Credit Union (NFCU).  The Contractor is responsible for locating all utilities, either 
private or public. 

PART 2 - PRODUCTS 

2.1 CONCRETE 
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A. Concrete shall conform to the applicable requirements of the Structural Engineer except as otherwise 
specified.  Concrete shall have a minimum compressive strength of 3000 psi at 28 days.  Maximum 
size of aggregate shall be 1-1/2 inches. 

B. Mixtures shall have air content by volume of concrete of 5 to 7 percent, based on measurements made 
immediately after discharge from the mixer. 

C. The concrete slump shall be 2 inches plus or minus 1 inch where determined in accordance with 
ASTM C 143. 

D. Reinforcement bars, if required or shown on the drawings, shall conform to ASTM A 615, ASTM A 
996, or ASTM A 996.  Wire mesh reinforcement shall conform to ASTM A 185.  

2.2 CURING MATERIALS 

A. Burlap:  AASHTO M 182, Class 2 jute or kenaf cloth. 

B. Moisture-Retaining Cover:  AASHTO M 171, and as follows: 

  1. White waterproof paper. 
  2. Opaque-white polyethylene sheet, 0.006 inch thick. 

C. Sealers:  ASTM C156 and ASTM C309, Type I.  Material shall become integral part of concrete and leave 
slab free of residue or film. 

 D. Membrane Curing Compound:  Liquid membrane-forming compounds shall meet the requirements of 
AASHTO M148. 

2.3 JOINT FILLER STRIPS 

A. Contraction joint filler for curb and gutter shall consist of hard-pressed ¾ inch thick mineral fiberboard, 
asphalt impregnated, conforming to ASTM D1751. 

B. Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 1752, 3/8 inch thick, 
unless otherwise indicated. 

2.4 JOINT SEALANTS 

A. Joint sealant, cold-applied shall conform to ASTM C 920. 

B. Joint sealant, hot-poured shall conform to ASTM D 6690. 

2.5 FORM WORK 

A. Form work shall be designed and constructed to ensure that the finished concrete will conform 
accurately to the indicated dimensions, lines, and elevations, and within the tolerances specified. 

B. Forms shall be of wood or steel, straight, of sufficient strength to resist springing during depositing 
and consolidating concrete.  Wood forms shall be surfaced plank, 2 inches nominal thickness, straight, 
and free from warp, twist, loose knots, splits or other defects.  Wood forms shall have a nominal 
length of 10 feet.  Radius bends may be formed with 3/4-inch boards, laminated to the required 
thickness. 

C. Steel forms shall be channel-formed sections with a flat top surface and with welded braces at each 
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end and at not less than two intermediate points.  Ends of steel forms shall be interlocking and self-
aligning.  Steel forms shall include flexible forms for radius forming, corner forms, form spreaders, 
and fillers.  Steel forms shall have a nominal length of 10 feet with a minimum of 3 welded stake 
pockets per form.  Stake pins shall be solid steel rods with chamfered heads and pointed tips designed 
for use with steel forms. 

D. Sidewalk forms shall be of a height equal to the full depth of the finished sidewalk. 

E. Curb and gutter outside forms shall have a height equal to the full depth of the curb or gutter.  The 
inside form of curb shall have batter as indicated and shall be securely fastened to and supported by 
the outside form.  Rigid forms shall be provided for curb returns, except that benders or thin plank 
forms may be used for curb or curb returns with a radius of 10 feet or more, where grade changes 
occur in the return, or where the central angle is such that a rigid form with a central angle of 90 
degrees cannot be used.  Back forms for curb returns may be made of 1-1/2 inch benders, for the full 
height of the curb, cleated together.  In lieu of inside forms for curbs, a curb "mule" may be used for 
forming and finishing this surface, provided the results are approved. 

PART 3 - EXECUTION

3.1 SUBGRADE PREPARATION 

A. The subgrade shall be constructed to the specified grade and cross section prior to concrete placement. 
 Subgrade shall be placed and compacted in conformance with Section 32 13 13 – PORTLAND 
CEMENT CONCRETE PAVING. 

B. Sidewalk subgrade shall be tested for grade and cross section with a template extending the full width 
of the sidewalk and supported between side forms. 

C. Curb and gutter subgrade shall be tested for grade and cross section by means of a template extending 
the full width of the curb and gutter.  The subgrade shall be compacted graded aggregate based equal 
in bearing quality to the subgrade under the adjacent pavement. 

D. The subgrade shall be maintained in a smooth, compacted condition in conformity with the required 
section and established grade until the concrete is placed.  The subgrade shall be in a moist condition 
when concrete is placed.  The subgrade shall be prepared and protected to produce a subgrade free 
from frost when the concrete is deposited. 

3.2 FORM SETTING 

A. Forms shall be set to the indicated alignment, grade and dimensions.  Forms shall be held rigidly in 
place by a minimum of 3 stakes per form placed at intervals not to exceed 4 feet.  Corners, deep 
sections, and radius bends shall have additional stakes and braces, as required.  Clamps, spreaders, and 
braces shall be used where required to ensure rigidity in the forms. 

B. Forms shall be removed without injuring the concrete.  Bars or heavy tools shall not be used against 
the concrete in removing the forms.  Any concrete found defective after form removal shall be 
promptly and satisfactorily repaired. 

C. Forms shall be cleaned and coated with form oil each time before concrete is placed.  Wood forms 
may, instead, be thoroughly wetted with water before concrete is placed, except that with probable 
freezing temperatures, oiling is mandatory. 

D. Forms for sidewalks shall be set with the upper edge true to line and grade with an allowable tolerance 
of 1/8 inch in any 10-foot long section.  After forms are set, grade and alignment shall be checked with 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

CONCRETE SIDEWALKS, CURBS, AND GUTTERS 321613-5

a 10 foot straightedge.  Forms shall have a transverse slope 1/4 inch per foot with the low side adjacent 
to the roadway unless noted otherwise.  Side forms shall not be removed for 12 hours after finishing 
has been completed. 

E. The forms of the front of the curb shall be removed not less than 2 hours nor more than 6 hours after 
the concrete has been placed.  Forms back of curb shall remain in place until the face and top of the 
curb have been finished, as specified for concrete finishing.  Gutter forms shall not be removed while 
the concrete is sufficiently plastic to slump in any direction. 

3.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING 

A. Reinforcement steel shall be accurately and securely fastened in place with suitable supports and ties before 
the concrete is placed. 

B. Concrete shall be placed in the forms in one layer.  When consolidated and finished, the sidewalks shall be 
of the thickness indicated.  After concrete has been placed in the forms, a strike-off guided by side forms 
shall be used to bring the surface to proper section to be compacted.  The concrete shall be consolidated 
with an approved vibrator, and the surface shall be finished to grade with a strike off. 

C. After straightedging, when most of the water sheen has disappeared, and just before the concrete hardens, 
the surface shall be finished with a wood float or darby to a smooth and uniformly fine granular or sandy 
texture free of waves, irregularities, or tool marks.  A scored surface shall be produced by brooming with a 
fiber-bristle brush in a direction transverse to that of the traffic, followed by edging. 

D. All slab edges, including those at formed joints, shall be finished with an edger having a radius of 1/8 inch. 
Transverse joint shall be edged before brooming, and the brooming shall eliminate the flat surface left by 
the surface face of the edger.  Corners and edges which have crumbled and areas which lack sufficient 
mortar for proper finishing shall be cleaned and filled solidly with a properly proportioned mortar mixture 
and then finished. 

E. Finished surfaces shall not vary more than 5/16 inch from the testing edge of a 10-foot straightedge.  
Permissible deficiency in section thickness will be up to 1/4 inch. 

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING 

A. Concrete shall be placed to the section required in a single lift.  Consolidation shall be achieved by 
using approved mechanical vibrators.  Curve shaped gutters shall be finished with a standard curb 
"mule". 

B. Approved slipformed curb and gutter machines may be used in lieu of hand placement. 

C. Exposed surfaces shall be floated and finished with a smooth wood float until true to grade and section 
and uniform in texture.  Floated surfaces shall then be brushed with a fine-hair brush with longitudinal 
strokes.  The edges of the gutter and top of the curb shall be rounded with an edging tool to a radius of 
1/2 inch.  Immediately after removing the front curb form, the face of the curb shall be rubbed with a 
wood or concrete rubbing block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the same manner as the gutter and 
curb top.  The top surface of gutter and entrance shall be finished to grade with a wood float. 

D. Curb edges at formed joints shall be finished as indicated. 

E. Finished surfaces shall not vary more than 1/4 inch from the testing edge of a 10-foot straightedge.  
Permissible deficiency in section thickness will be up to 1/4 inch. 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

CONCRETE SIDEWALKS, CURBS, AND GUTTERS 321613-6

3.5 SIDEWALK JOINTS 

A. Sidewalk joints shall be constructed to divide the surface into rectangular areas.  Transverse contraction 
joints shall be spaced at a distance equal to the sidewalk width or 5 feet on centers, whichever is less, and 
shall be continuous across the slab.  Longitudinal contraction joints shall be constructed along the 
centerline of all sidewalks 10 feet or more in width.  Transverse expansion joints shall be installed at 
sidewalk returns and opposite expansion joints in adjoining curbs.  Where the sidewalk is not in contact 
with the curb, transverse expansion joints shall be installed as indicated.  Expansion joints shall be formed 
about structures and features which project through or into the sidewalk pavement, using joint filler of the 
type, thickness, and width indicated. 

B. The contraction joints shall be formed in the fresh concrete by cutting a groove in the top portion of the slab 
to a depth of at least one-fourth of the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless otherwise approved.  Sawed 
joints shall be constructed by sawing a groove in the concrete with a 1/8 inch blade to the depth indicated.  
An ample supply of saw blades shall be available on the job before concrete placement is started, and at 
least one standby sawing unit in good working order shall be available at the jobsite at all times during the 
sawing operations. 

C. Expansion joints shall be formed with 1/2 inch joint filler strips.  Joint filler shall be placed with top edge 
1/4 inch below the surface and shall be held in place with steel pins or other devices to prevent warping of 
the filler during floating and finishing.  Immediately after finishing operations are completed, joint edges 
shall be rounded with an edging tool having a radius of 1/8 inch and concrete over the joint filler shall be 
removed.  At the end of the curing period, expansion joints shall be cleaned and filled with joint sealant.  

3.6 CURB AND GUTTER JOINTS 

A. Curb and gutter joints shall be constructed at right angles to the line of curb and gutter. 

B. Contraction joints shall be constructed directly opposite contraction joints in abutting portland cement 
concrete pavements and spaced so that monolithic sections between curb returns will not be less than 5 
feet nor greater than 15 feet in length.  Contraction joints shall be constructed by means of 1/8 inch 
thick separators and of a section conforming to the cross section of the curb and gutter.  Separators 
shall be removed as soon as practicable after concrete has set sufficiently to preserve the width and 
shape of the joint and prior to finishing.   

C. Expansion joints shall be formed by means of preformed expansion joint filler material cut and shaped 
to the cross section of curb and gutter.  Expansion joints shall be provided in curb and gutter directly 
opposite expansion joints of abutting portland cement concrete pavement, and shall be of the same 
type and thickness as joints in the pavement.  Where curb and gutter do not abut portland cement 
concrete pavement, expansion joints at least 1/2 inch in width shall be provided at intervals not 
exceeding 10 feet. 

3.7 CURING AND PROTECTION 

A. Concrete shall be protected against loss of moisture and rapid temperature changes for at least 7 days from 
the beginning of the curing operation.  Unhardened concrete shall be protected from rain and flowing 
water.  All equipment needed for adequate curing and protection of the concrete shall be on hand and ready 
for use before actual concrete placement begins.  Protection shall be provided as necessary to prevent 
cracking of the pavement due to temperature changes during the curing period. 

B. Mat Method:  The entire exposed surface shall be covered with 2 or more layers of burlap.  Mats shall 
overlap each other at least 6 inches.  The mat shall be thoroughly wetted with water prior to placing on 
concrete surface and shall be kept continuously in a saturated condition and in intimate contact with 
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concrete for not less than 7 days. 

C. Impervious Sheeting Method:  The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material.  Sheets shall be laid directly on the concrete surface with 
the light-colored side up and overlapped 12 inches when a continuous sheet is not used.  The curing 
medium shall not be less than 18-inches wider than the concrete surface to be cured, and shall be securely 
weighted down by heavy wood planks, or a bank of moist earth placed along edges and laps in the sheets.  
Sheets shall be satisfactorily repaired or replaced if torn or otherwise damaged during curing.  The curing 
medium shall remain on the concrete surface to be cured for not less than 7 days. 

D. Curing compound:  Apply at rate stated by manufacturer to conform with moisture-retention requirements 
specified, using second, immediate application at right angle to first, if necessary, and reapply if damaged 
by rain. 

E. After curing, debris shall be removed and the area adjoining the concrete shall be backfilled, graded, and 
compacted to conform to the surrounding area in accordance with lines and grades indicated. 

F. Completed concrete shall be protected from damage until accepted.  The Contractor shall repair damaged 
concrete and clean concrete discolored during construction at no additional cost to NFCU.  Concrete that is 
damaged shall be removed and reconstructed for the entire length between regularly scheduled joints.  
Refinishing the damaged portion will not be acceptable.  Removed damaged portions shall be disposed of 
as directed. 

3.8 FIELD QUALITY CONTROL 

A. The Contractor shall perform the inspection and tests described and meet the specified requirements for 
inspection details and frequency of testing.  Based upon the results of these inspections and tests, the 
Contractor shall take the action and submit reports as required below, and any additional tests to insure that 
the requirements of these specifications are met. 

B. The Contractor shall provide molded concrete specimens for strength tests.  Samples of concrete placed 
each day shall be taken not less than once a day and no less than once for every 250 cubic yards of 
concrete.  The samples for strength tests shall be taken in accordance with ASTM C 172.  Cylinders for 
acceptance shall be molded in conformance with ASTM C 31 by an approved testing laboratory.  Each 
strength test result shall be the average of 2 test cylinders from the same concrete sample tested at 28 days, 
unless otherwise specified or approved.  Concrete specified on the basis of compressive strength will be 
considered satisfactory if the averages of all sets of three consecutive strength test results equal or exceed 
the specified strength, and no individual strength test result falls below the specified strength by more than 
500 psi. 

C. Air content shall be determined in accordance with ASTM C 173 or ASTM C 231.  ASTM C 231 shall be 
used with concretes and mortars made with relatively dense natural aggregates.  Two tests for air content 
shall be made on randomly selected batches of each class of concrete placed during each shift.  Additional 
tests shall be made when excessive variation in concrete workability is reported by the placing foreman or 
the inspector.  If results are out of tolerance, the placing foreman shall be notified and he shall take 
appropriate action to have the air content corrected at the plant.  Additional tests for air content will be 
performed on each truckload of material until such time as the air content is within the tolerance specified. 

D. Two slump tests shall be made on randomly selected batches of each class of concrete for every 250 cubic 
yards, or fraction thereof, of concrete placed during each shift.  Additional tests shall be performed when 
excessive variation in the workability of the concrete is noted or when excessive crumbling or slumping is 
noted along the edges of slip-formed concrete. 

E. The anticipated thickness of the concrete shall be determined prior to placement by passing a template 
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through the formed section or by measuring the depth of opening of the extrusion template of the curb 
forming machine.  If a slip form paver is used for sidewalk placement, the subgrade shall be true to grade 
prior to concrete placement and the thickness will be determined by measuring each edge of the completed 
slab.

F. The finished surface of each category of the completed work shall be uniform in color and free of 
blemishes and form or tool marks. 

3.9 SURFACE DEFICIENCIES AND CORRECTIONS 

A. When measurements indicate that the completed concrete section is deficient in thickness by more than 1/4 
inch the deficient section will be removed, between regularly scheduled joints, and replaced. 

B. In areas not meeting surface smoothness and plan grade requirements, high areas shall be reduced either by 
rubbing the freshly finished concrete with carborundum brick and water when the concrete is less than 36 
hours old or by grinding the hardened concrete with an approved surface grinding machine after the 
concrete is 36 hours old or more.  The area corrected by grinding the surface of the hardened concrete shall 
not exceed 5 percent of the area of any integral slab, and the depth of grinding shall not exceed 1/4 inch.  
Pavement areas requiring grade or surface smoothness corrections in excess of the limits specified above 
shall be removed and replaced. 

C. The Owner’s Representative will inspect exposed surfaces of the finished work and any deficiencies in 
appearance will be identified.  Areas which exhibit excessive cracking, discoloration, form marks, or tool 
marks or which are otherwise inconsistent with the overall appearances of the work shall be removed and 
replaced at no additional cost to NFCU. 

End of Section 231613
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SECTION 321723  - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary for the 
installation of road and parking striping and directional markings on asphaltic concrete and concrete 
paving including parking deck levels. 

B. The Contractor shall provide barricades, warning signs, and warning lights around the work area as 
necessary to prevent injury to persons.  

C. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations. 

1.2 REFERENCE DOCUMENTS 

A. Texas Department of Transportation Standard Specifications for Construction and Maintenance of 
Highways, Streets, and Bridges, 2004 

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 013400 Site Work Submittals. 

 A. Product data for marking paint and thermoplastic.  Indicate application methods and rates. 

 B. Manufacturer's current printed product description and Material Safety Data Sheets (MSDS) for each 
type paint/color proposed for use. 

1.4 DELIVERY AND STORAGE 

A. All materials shall be delivered and stored in sealed containers that plainly show the designated name, 
formula or specification number, batch number, color, date of manufacture, manufacturer's name, and 
directions, all of which shall be plainly legible at time of use. 

1.5 EQUIPMENT 

A. All machines, tools and equipment used in the performance of the work shall be approved and 
maintained in satisfactory operating condition. 

B. Equipment operating on roads and runways shall display low speed traffic markings and traffic 
warning lights. 

1.7 MAINTENANCE OF TRAFFIC 

A. When traffic must be rerouted or controlled to accomplish the work, the necessary warning signs, 
flagpersons, and related equipment for the safe passage of vehicles shall be provided. 

1.8 WEATHER LIMITATIONS 
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A. Apply pavement marking paint only when the ambient temperature in the shade is at least 50°F for 12 
hours immediately prior to application. 

B. Do not apply when surface is wet or contains moisture. 

C. Do not apply paint when wind conditions would result in debris being deposited on painted surfaces. 

PART 2 - PRODUCTS

2.1 PAINT 

A. The paint shall be homogeneous, easily stirred to smooth consistency, and shall show no hard 
settlement or other objectionable characteristics during a storage period of 6 months.  The paint shall 
be capable of readily and uniformly dispersing to a complete homogeneous mixture providing good 
flowing and brushing properties capable of drying or curing free of streaks or sags. 

B. All paint shall comply with State Department of Transportation Standard Specifications or those of the 
authority with jurisdiction. 

2.2 THERMOPLASTIC COMPOUNDS 

A. The thermoplastic reflectorized pavement marking compound shall be extruded or sprayed in a molten 
state onto a primed pavement surface.  Following a surface application of glass beads and upon 
cooling to normal pavement temperatures, the marking shall be an adherent reflectorized strip of the 
specified thickness and width that is capable of resisting deformation by traffic. 

B. All thermoplastic shall comply with State Department of Transportation Standard Specifications or 
those of the authority with jurisdiction. 

2.3 PAVEMENT MARKING SCHEDULE 

A. Pavement marking colors shall be as indicated below: 

1. Pedestrian Crosswalks:  White. 
2. Exterior Sidewalk Curbs, Light Pole Bases and Bollards: Yellow. 
3. Fire Lanes:  Red or per local code. 
4. Lane Striping Where Separating Traffic in Opposite Directions:  Yellow. 
5. Lane Striping Where Separating Traffic in Same Direction:  White. 
6. Handicap Symbols:  Blue or per local code. 
7. Parking Stall Striping:  White. 

PART 3 - EXECUTIONS

3.1 PREPARATIONS 

A. Do not begin pavement marking until substrate has cured. 

B. Surfaces to be marked shall be thoroughly cleaned before application of the pavement marking 
material.  Dust, dirt, and other granular surface deposits shall be removed by sweeping, blowing with 
compressed air, rinsing with water or a combination of these methods as required. 
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C. Rubber deposits, surface laitance, existing paint markings, and other coatings adhering to the 
pavement shall be completely removed with scrapers, wire brushes, sandblasting, approved chemicals, 
or mechanical abrasion as directed.  Areas of old pavement affected with oil or grease shall be 
scrubbed with several applications of trisodium phosphate solution or other approved detergent or 
degreaser, and rinsed thoroughly after each application.  After cleaning, oil-soaked areas shall be 
sealed with cut shellac to prevent bleeding through the new paint. 

D. Pavement surfaces shall be allowed to dry, when water is used for cleaning, prior to striping or 
marking. 

E. Surfaces shall be recleaned, when work has been stopped due to rain. 

F. Where existing pavement markings are indicated on Drawings to be removed or would interfere with 
the adhesion of new paint, use a motorized abrasive device to remove existing markings.  

1. Use equipment that will not damage existing paving or create surface hazardous to vehicle or 
pedestrian traffic.

2. Use marking removal methods approved by governing authority having jurisdiction in areas 
within public rights-of-way. 

3.2 APPLICATION 

A. All pavement markings and patterns shall be placed as shown on the plans. All linework not otherwise 
indicated shall be 4" uniform thickness. All directional markings shall be painted using spray equipment 
and stencils or templates of approved design to prevent overspray. 

B. Paint 

1. Apply paint products in accordance with manufacturer's published instructions using 
application procedures approved for the particular application and substrate to the specified 
Minimum Dry Film Thickness (MDF).  Apply each coat to uniform finish.  Apply 2 coats at 
manufacturer recommended rate without addition of thinner, with maximum 100 square feet 
per gallon coverage. 

2. Paint shall be applied to clean, dry surfaces, and only when air and pavement temperatures 
are above 40 degrees F and less than 95 degrees F.  Paint temperature shall be maintained 
within these same limits. Do not apply paint markings if rain is expected within 24 hours. 

3. New asphalt pavement surfaces and new Portland concrete cement shall be allowed to cure 
for a period of not less than 30 days before applications of paint. 

4. Paint shall be applied pneumatically with approved equipment at rate of coverage specified.  
The Contractor shall provide guide lines and templates as necessary to control paint 
application.  Special precautions shall be taken in marking numbers, letters, and symbols.  
Edges of markings shall be sharply outlined. 

5. The maximum drying time requirements of the paint specifications will be strictly enforced to 
prevent undue softening of bitumen, and pickup, displacement, or discoloration by tires of 
traffic.  If there is a delay in drying of the markings, painting operations shall be discontinued 
until cause of the slow drying is determined and corrected. 

C. Thermoplastic Compounds 

1. Thermoplastic shall be applied in accordance State Department of Transportation Standard 
Specifications or those of the authority with jurisdiction.. 

2. Thermoplastic pavement markings shall be placed upon dry pavement; surface dry only will 
not be considered an acceptable condition.  At the time of installation, the pavement surface 
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temperature shall be a minimum of 40 degrees F and rising.  Thermoplastics, as placed, shall 
be free from dirt or tint. 

3. All centerline, skipline, edgeline, and other longitudinal type markings shall be applied with a 
mobile applicator.  All special markings, crosswalks, stop bars, legends, arrows, and similar 
patterns shall be placed with a portable applicator, using the extrusion method. 

4. Immediately following application, reflective glass spheres shall be dropped onto the molten 
thermoplastic marking at the rate of 1 pound per 20 square feet of compound. 

3.3 MARKING REMOVAL 

A. Pavement marking, including plastic tape, shall be removed in the areas shown on the drawings.  
Removal of marking shall be as complete as possible without damage to the surface.  Aggregate shall 
not be exposed by the removal process. 

B. After the markings are removed, the cleaned pavement surfaces shall exhibit adequate texture for 
remarking as specified in paragraph 3.1.  Contractor shall demonstrate removal of pavement marking 
in an area designated by the Owner’s Representative.  The demonstration area will become the 
standard for the remainder of the work. 

C. Equipment shall be controlled and operated to remove markings from the pavement surface, prevent 
dilution or removal of binder from underlying pavement, and prevent emission of blue smoke from 
asphalt or tar surfaces. 

D. The worksite shall be kept clean of debris and waste from the removal operations.  Cleanup shall 
immediately follow removal operations.  Debris shall be disposed of at approved sites. 

End of Section 321723
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328435 IRRIGATION SYSTEMS 

PART 1- GENERAL 

1.1 SYSTEM DESCRIPTION 

A. The sprinkler system shall include sprinklers, valves, piping fittings, controller, wiring, all of sizes and 
types as shown on the drawings and specified.  The system shall be constructed to grades and conform 
to areas and locations as shown on the drawings. 

B. Sprinkler lines shown on the drawings are essentially diagrammatic.  Spacing of the sprinkler heads or 
quick coupling valves are shown on the drawings and shall be exceeded only with written permission 
of the Designer. 

C. Unless otherwise specified or indicated on the drawings, the construction of the sprinkler system shall 
include the furnishing, installing, and testing of all mains, laterals, risers and fittings, sprinkler heads, 
gate valves, control valves, controllers, electric wire, controls, backflow preventers, enclosures, and 
other necessary specialties and the removal and/or restoration of existing improvements, excavating 
and backfill, and all other work in accordance with the plans and specifications a required for a 
complete system. 

1.2 QUALITY ASSURANCE 

A. Conference:  Before any work is started a conference shall be held between the Contractor and the 
Owner concerning the work under this contract. 

B. The Contractor shall maintain continuously a competent superintendent, satisfactory to the Owner, on 
the work during progress with authority to act or him in all matter pertaining to the work. 

C. It is the Irrigation Contractor’s responsibility to coordinate and cooperate with the other Contractors to 
enable work to proceed rapidly and efficiently. 

D. The Contractor shall confine his operations to the area to be improved and to the areas allotted him by 
the Designer and General Contractor for material and equipment. 

E. Contractor shall take all necessary measures to protect the existing site conditions and vegetation. 

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 013400 Site Work Submittals.

A. General:  Submit in accordance with Shop Drawings, Product Data, and Samples. 

B. Shop Drawings and Equipment Product Information: 

1. Prior to purchasing materials, submit product information on all sprinkler heads, automatic 
valves, quick coupling valves, controller, and pipe to be used on the project. 

2. Contractor shall review drawings and data to supply actual precipitation rates and times for 
each zone in maintenance package. 

3. Prior to trenching, Contractor shall submit proposed trenching equipment to Designer for 
approval. 
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C. Record Drawings and Instructions 

1. Upon completion of installation, furnish one set of AutoCAD 2010 as built plans on disk and 
one set of printed record drawings showing all sprinkler heads, valves, drains, and pipelines 
to scale with dimensions.  These drawings shall have dimensions from easily located 
stationary points as they relate to all valves, mainlines, and wire.  Clearly note all approved 
substitutions of size, material, etc.  Complete, concise instruction sheets and parts lists 
covering all operating equipment and weathering techniques shall be bound into folders and 
furnished to the Owner in three (3) copies.  Submission of this information is a requirement 
for final acceptance. 

1.4 SITE CONDITIONS  

A. The Contractor shall examine the site, plans and specifications. 

B. It shall be the Contractor’s responsibility to report in writing to the Designer any deviations between 
drawings, specification, and the site.  Failure to do so prior to the installing of equipment shall be done 
at the Contractor’s expense. 

C. Adjustment of the sprinkler heads and automatic equipment will be done by the Contractor, upon 
completion of installation, to provide optimum performance. 

D. After completion, testing, and acceptance of the system, the Contractor shall verbally instruct the 
Owner’s personnel in the operation and maintenance of the system.  All written instruction shall be 
included in the bound maintenance package as stated in Paragraph 1.3 - Submittals. 

1.5 CODES AND ORDINANCES 

A. All material, installation parameters, and operations shall conform to all applicable codes and 
ordinances.  It is the Contractor’s responsibility to investigate and follow all regulations. Before bid 
submittal it is the Contractor’s responsibility to notify the Irrigation Consultant/Designer five days 
before bid opening of any changes due to current code or ordinances discrepancies.  If the Contractor 
does not comply to this notification the Contractor shall be responsible for necessary installation 
change and redesign costs for non-compliance. 

1.6 PERMITS AND FEES 

A. The Contractor shall obtain, at his expense, all required permits and shall pay all required fees.  Any 
penalties imposed due to failure to obtain any permit or pay any fee shall be the responsibility of the 
Contractor. 

1.7 WARRANTY AND GUARANTEE 

A. The Contractor shall furnish a certificate of warranty registration and a written guarantee of work and 
materials for a one year period from the date of final acceptance of the Irrigation System by the Owner 
and the Designer. 

PART 2 - PRODUCTS 

2.1 PIPE AND FITTINGS 

A. Pipe sizes shall conform to those shown on the drawings.  No substitutions of smaller pipe sizes will 
be permitted, but substitutions of larger size may be approved.   All pipe damaged or rejected because 
of defects shall be removed from the site at the time of said rejection. 
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B. All piping 2 1/2” inches and larger will be equipped with gaskets. 

C. All fittings for pipes 2 1/2” or larger will be equipped with gaskets. 

D. All piping downstream of electric valves, sizes 3” and smaller, shall be rigid unplasticized PVC 200 
PSI working pressure extruded from virgin parent material of the type specified on the drawings.  The 
pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, 
wrinkles and permanently marked with the manufacture’s name, material, size, and schedule type.  
Pipe must bear the NFS seal. 

E. All mainline piping and underground piping under continuous pressure shall be rigid unplasticized 
schedule 40 pvc pipe extruded from virgin parent material of the type specified on the drawings.  The 
pipe shall be homogeneous throughout and free from visible cracks, holes, and foreign materials, 
blisters, wrinkles and dents. 

F. All plastic fittings to be installed shall be molded fittings manufactured of the same material as the 
pipe and shall be suitable for solvent weld, slip joint ring tight seal, or screwed connections.  NO 
fitting made of other material shall be used except as hereinafter specified. 

G. Slip fitting socket tapers shall be so sized that a dry unsoftened pipe end conforming to these special 
provisions can be inserted no more than halfway into the socket.  Plastic saddle and flange fittings will 
not be permitted.  Only Schedule 80 pipe may be threaded. 

2.2 SLEEVES 

A. All sleeves shall be Class 200 PVC or stronger.  All sleeves are required at every crossing indicated on 
drawings.  (Size Noted)  

B. All sleeves shall be installed under proposed pavement areas prior to sub grade and base construction. 

C. Sleeves shall have a minimum horizontal separation of 18” and a maximum 24” clearance below 
bottom of curb. 

D. All sleeves shall have a minimum horizontal separation of 24” and maximum of 36” from center to 
center.

E. Stub up sleeve pipe 12” above ground surface and cap.  Paint cap with fluorescent orange paint for 
easy identification. 

F. The location of all sleeves shown on the plans is schematic.  The contractor shall make any 
adjustments necessary to accommodate existing vegetation, utilities, or other existing conditions. 

G. If the road crossings are designated as being bore locations the bore must be ample size to 
accommodate the size sleeve specified. 

2.3 CONTROL SYSTEM 

A. The automatic controller shall be as located on the outside wall of the building.  The location shall be 
approved by the owner’s representative.  

B. Install solar sync (rain/freeze sensor) shut off device to override the control timer in the event of rain 
or freeze. 

2.4 CONTROL WIRE 
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A. Control wire shall be type UF, UL approved, for direct burial and shall be gauge 14 or larger for the 
control wire and gauge 12 or larger for common wire. 

B. Joining of underground wires shall be made with watertight connectors in valve boxes.  No splicing 
between boxes is acceptable. 

 C. All wire connections in valve boxes; first example shall stay open until the Designer approves. 

2.5 IRRIGATION VALVES 

A. Zone Control Valves 

1. Globe-type diaphragm valves of normally closed design, with bronze bodies or heavy-duty 
plastic and covers (type noted on drawings).  Operation accomplished by means of an 
integrally mounted heavy-duty 24 volt AC solenoid complying with National Electrical Code, 
Class II Circuit, solenoid coil potted in epoxy resign within plastic-coated stainless steel 
housing. Solenoids shall be completely waterproof, suitable for direct underground burial.  
Provide a flow stem adjustment in each valve. 

2.6 VALVE BOXES 

A. All valves shall be installed in thermoplastic valve access boxes of the size required to permit access to 
the valve.  Valve boxes shall include black thermoplastic locking covers.  Manufacturer - Ametek or 
approved equal. 

B. All valve boxes shall be installed on at least a 2 cubic foot gravel base to provide foundation and 
drainage. 

C. All valve box elevations shall be 1/2” below finished grade.  

2.7 THRUST BLOCKS 

A Place 1 cubic foot. of concrete for each 1” of pipe diameter for thrust block.  Thrust shall not allow 
vertical or horizontal movement of pipe in any direction unless otherwise noted on design.  Thrust 
blocking shall be provided on all piping 3” diameter and larger. 

PART 3 - EXECUTION 

3.1 EXCAVATION AND BACKFILL 

A. Trenches for pipe sprinkler lines shall be excavated of sufficient depth and width to permit proper 
handling and installation by any other method the Contractor may desire if approved by the Owner, 
pipe manufacturer, and Designer.  The backfill shall be thoroughly compacted and evened off with the 
adjacent soil level.  Selected fill dirt or sand shall be used if soil conditions are rocky.  In rocky areas 
the trenching depth shall be 2” below normal trenching depth to allow for this bedding.  The fill dirt or 
sand shall be used in filling 4” above the pipe.  The remainder of the backfill shall contain no lumps or 
rocks larger than 3”.  The top 12” of backfill shall be topsoil, free of rocks, subsoil, or trash.  Any 
open trenches or partially backfilled trenches left overnight or left unsupervised shall be barricaded to 
prevent undue hazard to the public. 

B. The Contractor shall backfill in 6” compacted lifts as needed to bring the soil to its original density. 

C. In the spring following the year of installation, the Contractor shall repair any settlement of the 
trenches by bringing them to grade with topsoil, and seeding with the existing lawn type(s).  Watering 
and maintenance of the repaired areas shall be the Owner’s responsibility. 
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3.2 INSTALLATION OF PLASTIC PIPE 

A. Plastic pipe shall be installed in a manner that permits expansion and contraction as recommended by 
the manufacturer. 

B. Plastic pipe shall be cut with a handsaw or hacksaw with the assistance of a square in sawing vice or in 
a manner so as to ensure a square cut.  Burrs at cut ends shall be removed prior to installation so that a 
smooth unobstructed flow will be obtained. 

C. All plastic-to-plastic joints shall be solvent weld joints or slip seal joints.  Only the solvent 
recommended for the pipe and fittings shall be installed as outlined and instructed by the pipe 
manufacturer.  The Contractor shall assume full responsibility for the correct installation. 

D. The joints shall be allowed to set at least 24 hours before pressure is applied to the system on PVC 
pipe. 

3.3 CONTROLLER AND ELECTRICAL CONNECTIONS 

A. All electrical connections shall conform to the National Electrical Code, latest edition. 

B. Control wires installed beneath walks, drives, or other permanent surfaces shall be placed in sleeves. 

C. Wires shall be spliced only at valve boxes. 

D. Leave 24” loop of wire at each valve for expansion/contraction and servicing. 

E. Controllers and valves shall be from the same company e.g. (Rain Bird, Toro or approved equal). 

F. 120 VAC electrical power supply to the controller location shall be supplied by others. 

3.4 FLUSHING AND TESTING 

A. After all new sprinkler piping and risers are in place and connected for a given section and all 
necessary division work has been completed and prior to the installation of sprinkler heads all control 
valves shall be opened and  a full head of water used to flush out the system. 

B. Sprinkler main shall be tested under normal water pressure for a period of twelve 12 hours.  If leaks 
occur, repair and repeat the test. Give Designer 24 hours notice prior to testing. 

C. Testing of the system shall be performed after completion of the entire installation and any necessary 
repairs shall be made at the Contractor’s expense to put the system in good working order before final 
payment by the Owner. 

D. Adjustment of the sprinkler heads and automatic equipment will be done by the Contractor upon 
completion of installation to provide optimum performance.  Minor adjustments during the guarantee 
period will be made by the Owner. 

E. After completion, testing, and acceptance of the system, the Contractor will instruct the Owner’s 
personnel in the operation and maintenance of the system. 

End of Section 328435
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SECTION 329300 - LANDSCAPING 

PART 1 - GENERAL 

1.1 SCOPE OF WORK

A. This section includes furnishing labor, materials, equipment and services for all trees, shrubs, 
ground covers, bedding, installation, and related work required by the Drawings and 
Specifications.

B. The Contractor's attention is directed to the fact that there are active utilities located within the 
limits of work.  Before commencing any work required under the Contract, he shall find the 
location of all utilities, subsurface drainage, and underground construction and take proper 
precautions not to disturb or damage any subsurface improvements.  The Contractor is responsible 
for all repairs to damaged utilities resulting from the work covered by this Contract without claims 
against the Owner for additional cost. 

C. The Contractor shall make a field examination of the project site for the purpose of verifying the 
following: 

1. Accuracy of all finish grades within the work area 

2. That drawing dimensions relate with actual field conditions. 

The Contractor shall notify the owner’s representative of any conditions that will prevent proper 
execution of the work. 

1.2 QUALITY ASSURANCE       

A. Reference Standards:  Conform to recommendations, specifications and standards of the 
following: 

1. Standardized Plant Names, 1942 Edition, American Joint Committee on Horticultural 
Nomenclature. 

2. American Standard for Nursery Stock, 1980 Edition, American Association of 
Nurserymen. 

B. The selection of all materials and the execution of all operations required under the Specifications 
and Drawings shall be subject to the approval of the owner’s representative. The owner’s 
representative shall have the right to reject any or all materials and any or all work, which, in his 
opinion, does not meet the requirements of the Contract Documents at any stage of the operations. 
 The Contractor shall move all rejected materials promptly from the site. 

C. The Landscape Contractor is hereby made aware that the Owner anticipates that the landscape 
installation of this facility shall be of the highest quality possible.  To this end, the landscape 
contractor shall insure the following: 

1. All plant material shall be selected from the highest quality stock, and be specimen 
quality. 
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2. All work to be performed, such as preparing plant pits, installing plant mix, planting 
procedures, staking, guying, and pruning shall be strictly managed and executed and 
performed by experienced personnel. 

A competent superintendent with on site decision making capacity will be present at all times. 

1.3 SUBMITTALS         

A. The Contractor shall collect one soil sample, from areas to receive landscaping, for the purposes 
of testing.  Each sample shall be approximately 1 KG in volume (approximately 1 gal. Ziploc bag) 
and shall receive the following test performed by A&L Agricultural Labs: 

1. S-1A 
2. S-3 
3. Texture Analysis 

 Test results shall be submitted to the owner’s representative by successful bidder within 14 days 
following bid due date. 

B. Provide 5”x7” color photographs of all selected plant material at nursery.  Show a 10’ minimum 
measuring rod next to all trees.  Label each picture with name and size of submittal. Submitted 
photograph are to be used for owner’s representatives review for preliminary approval. 

C. List of Plant Material, Size, Remarks, Nursery Location. 

D. Date for trip to nursery to select and tag plant material. 

E. The landscape contractor shall submit bills of lading for all fertilizer tablets, soil amendments and 
Mycorrhizal tree inoculants to the owner’s representative for review and verification of delivery to 
site.

1.4 GUARANTEE         

A. The guarantee period for all trees, plants, shrubs or ground covers shall begin at the date of final 
acceptance by the Owner’s construction representative. 

B. The Contractor shall guarantee all plant materials for a period of one (1) year beginning at date of 
final acceptance of the Work in total.  The Owner may either contract with the installation 
Contractor for maintenance or the Owner may follow the prescribed maintenance procedures. No 
replacements are necessitated by neglect or abuse by the Owner. 

1.5 PLANT MATERIAL SELECTION & TAGGING       
           

A. Landscape Contractor to arrange a selection and tagging trip to nursery for the purpose of 
securing project plant material.  All trips are to be made within ten hours.  The landscape 
contractor shall notify the owner’s representative when the material is ready for review. The 
Landscape Contractor shall participate in the visit. 

B. Landscape Contractor to provide locking straps for all selected plant material. 

PART 2 – PRODUCTS        

2.1 PLANTS         
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A. Specific requirements concerning the various species and the manner in which they are to be 
furnished are shown in the drawings and plant list: 

1. Quantity and Size:  Plants shall be nursery grown except where noted, freshly dug, 
normally shaped and well branched, full foliaged when in leaf and shall have healthy, 
well-developed root systems.  Trees must be self-supporting, with straight trunks and 
with leaders intact.  All plants furnished shall be free of insect infestations and eggs and 
shall have been grown under climatic conditions with temperature extremes similar to 
those of the locality of the project for a minimum of two (2) years prior to use on this 
project.  All plants shall be true to species and variety.  Plants used where symmetry is 
required shall match.  Varieties common to an area (i.e. parking lot) shall match in height 
and form. The Landscape Architect will permit no substitutions without written 
permission. 

2. Material furnished in a size range specified shall be interpreted to mean that not less than 
50% shall be of the maximum size specified within each range. 

3. The determining measurements for trees shall be caliper, height, and spread.  Caliper 
shall be taken 6" above the ground for the trees up to and including 6" in caliper.  Trees 
over 6" in caliper shall be measured at 12" above the ground line. 

4. Foliage Width and Origin:  Must be measured across the mean foliage width dimension, 
not including random outstanding branches.  Foliage height shall be measured from the 
top of the growing container or root ball to the top of plant not including random 
outstanding branches. 

5. Plants larger in size than those specified may be used with approval of the owner’s 
representative at no additional cost to the Owner.  If the use of larger plants is approved, 
the ball of earth or spread of roots shall be increased proportionately. 

6. Container-grown plants in containers or wooden boxes of equal quality as balled and 
burlapped plants may be substituted in lieu thereof.  Plants grown in containers shall be 
delivered and remain in containers in a shady location until planted.  Plants in containers 
shall be watered prior to transportation and shall be kept moist until planted.  The 
container must be removed prior to planting, with care being exercised not to injure the 
plant. 

2.2 AVAILABILITY        

A. If proof is submitted in writing that any plant specified is not obtainable by a minimum of five (5) 
reliable nursery sources which are members of The American Nurserymen's Association, then a 
proposal will be considered for use by the Landscape Architect of the nearest equivalent size or 
variety with no increase of contract price. 

2.3 BURLAP         

A. Burlap for wrapping earth ball shall be made of jute and weigh not less than 7.02 oz. per square 
yard. 

2.4 FOREST HUMUS OR PREPARED SOIL ADDITIVES      
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A. Forest humus or prepared soil additives shall be air-dried, finely shredded, and suitable for 
horticultural purposes.  Its pH value shall be between 5.5 and 6.5, and it shall contain no more 
than 35% moisture by weight. 

2.5 MULCH         

A. Common landscape beds to receive pine straw mulch unless otherwise noted.  Pine straw mulch 
shall be three inches deep, long-needle, red, clean, fresh, and free of branches, cones and foreign 
matter for all landscape areas unless otherwise noted.   

B. Flowerbeds to receive pine bark mini-nuggets, two inches deep. 

C. Provide flowerbeds with lava rock (miniature) for urban planters, three inches deep. 

2.6 pH FACTOR READINGS       

A. The Contractor shall be responsible for neutralizing the soil to a pH reading of not less than 6 and 
not more than 7.5 by means described on the soils test performed by the specified agricultural soil 
testing laboratory. 

2.7 COMMERCIAL FERTILIZER       

A. Commercial fertilizer shall be a complete fertilizer, 60% of the nitrogen of which is derived from 
natural organic sources or urea form.  The following nitrogen-phosphorous-potash ratio types 
shall be applicable 16-4-8.  It shall be delivered to the site in standard size unopened containers, 
showing weight, analysis, and name of manufacturer.  It shall be stored in a weatherproof storage 
place in such a manner that it will be kept dry.  Refer to soil test data prepared by specified testing 
facility for fertilizer analysis. 

B. Agriform 21 gram slow release fertilizer tablets shall be used for all tree and shrubs at the 
following rates: 

 Fertilizer Tablet Application Rates 
   Container/Tree Size  No. of Tablets 
   4” Pots   1 tablet 
   1 gal.   1 tablet 
   3 gal.   3 tablets 
   7 gal.   5 tablets 
   15 gal.   10 tablets 
   1.5-3” cal. tree  20 tablets 
   3.5-5” cal. tree  30 tablets 

C. MycorTree Tree Saver Transplant (Mycorrhizal Transplant Inoculant) shall be incorporated into 
the backfill mix for all trees and shrubs per manufacturer’s recommended rate of application. 

2.8 GUYING AND STAKING       

A. See detail.   

2.9 TREE GUYING SYSTEM       

A. Arborguy Guying System (Arborguy.com) 
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2.10 PLANTING SOIL MIX        

A. Planting soil mix backfill for all trees, shrubs and ground covers shall be prepared on site and 
shall consist of the following: 

 1 part “Mr. Natural” CLM mix or approved equal to 2 parts existing soil. 

B. Perennial and Rose Bed Preparation (if applicable)   
 The contractor shall prepare all perennial color beds as follows: 

1. Remove all weeds, rocks and debris from area to receive perennials.   
2. Place 6" depth of “Mr. Natural” CLM plant mix on area to receive perennial bed and 

cultivate into the existing soil to a depth of 12”.  
3. Crown bed to insure positive drainage. 

C. Annual Bed Preparation(if applicable):   
 The contractor shall prepare all Annual color beds as follows: 

1. Remove all weeds, rocks and debris from area to receive annuals. 
2. Remove 6" depth of existing soil from entire annual bed and replace with 12" depth 

(crown of bed will be 6” above grade) of “Mr. Natural” CLM plant mix. 

D. Provide a pre-emergent weed killer to all landscape beds. 

2.11 SOIL TO ACHIEVE A FINISHED GRADE    

A. The general contractor will be responsible for providing and placing soil to achieve a finished 
grade in all islands and planting areas; however, the landscape contractor shall be responsible for 
finish grading of all areas to receive landscape improvements including filling any voids or 
inequities in the areas backfilled by the general contractor, and insuring positive drainage of all 
landscape areas.

2.12 WATER       

A. Water will be available at the site. 

2.13 CERTIFICATES OF INSPECTION    

A. Certificates of Inspection shall accompany the invoice for each shipment of plants as may be 
required by law for transportation.  File Certificates with the owner’s representative prior to 
acceptance of the material.  Inspection by Federal or State Governments at place of growth does 
not preclude rejection of plants at the site. 

2.14 FIELD OBSERVATION OF PLANT MATERIALS PRIOR TO DIGGING    

A. The owner’s representative will observe trees or plants from the bidder's source for acceptability.  
In the event that the trees or plants are rejected, the Contractor shall pursue and examine other 
sources of plants until acceptable specimens are found.  Such a change will not constitute an 
increase in cost to the Owner.  Additional travel cost for tagging shall be borne by the contractor.  
Plants shall also be subject to field observation and approval by the owner’s representative for 
conformity to specification requirements.  Such approval shall not impair the right of inspection 
and rejection during the progress of the Work.  The Contractor shall inform the owner’s 
representative in writing of the plants he proposes to supply at least 20 calendar days prior to 
proposed digging dates. 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas JANUARY 26, 2012  
URS Corporation  PROJECT #1525-2306 

LANDSCAPING                                  329300 -6 

2.15 PREPARATION, HANDLING AND DIGGING    

A. Prepare plants for shipment in a manner that will prevent any damage to the branches, shape or 
future development of the plant. 

1. Protection Against Drying Out:  Handle plants so that roots, stems and branches are 
adequately protected at all times from drying out.  Plants that cannot be planted 
immediately on delivery shall be kept in the shade, well protected with soil, wet moss or 
other acceptable material and shall be kept well watered.  Plants shall not remain 
unplanted for longer than three (3) days after delivery. 

2. Digging:  Retain as many fibrous roots as possible. 

3. Balled Plants:  Plants designated "B & B" shall be adequately balled with firm natural 
balls of soil in sizes as specified in American Standard for Nursery Stock.  Balls shall be 
firmly wrapped in burlap and securely tied with heavy twine or rope. Plants with loose, 
broken or manufactured balls will be rejected.  Balls shall be lifted from the bottom only, 
not by stems or trunks. 

4. Delivery:  All delivery vehicles shall be either enclosed van or covered by tarpaulin.  
Plants shall not be transported when the temperature is below 20 degrees F. 

PART 3 – EXECUTION      

3.1 PLANTING       

A. All plants, deciduous and evergreens, shall be planted at such times of the year as the job may 
require, with the agreement of the Contractor to guarantee the material as herein specified. 

3.2 LAYOUT OF MAJOR PLANTING    

A. Locations for plants and outlines of areas to be planted shall be approved by the owner’s 
representative before excavation is begun.  Review the applicable architectural and engineering 
drawings and be familiar with the alignment of underground utilities before digging.  The 
Contractor shall be fully responsible for all damage of utility lines. 

3.3 EXCAVATION OF PLANT TRENCHES AND PITS    

A. Dig pits as shown on planting details. 

1. Hardpan or Moisture Barrier:  All tree pits must be loosened to a depth of two (2) feet 
below the bottom of the pit or to such depth that any hardpan has been broken and 
moisture is allowed to move through freely. If in the opinion of the Contractor the 
drainage is still not sufficiently handled relative to the life of the tree, the Contractor shall 
notify the owner’s representative of such in writing before installing the trees in the 
questionable area; otherwise the Contractor is deemed to be totally responsible for the 
guarantee and livability of the tree. 

2. Notify the owner’s representative in writing immediately of all/any soil conditions, 
which the Contractor considers detrimental to growth or survival of plant material.  State 
conditions and submit proposal for correction, including cost of corrections.  Obtain 
approval of method of correction before continuing the affected portion of the Work.  
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Alternate locations may be selected by the owner’s representative and the Contractor 
shall prepare such areas with no additional cost to the Owner. 

3. Prepare planting pits as specified, and as shown on the drawings, prior to inserting 
plants. 

4. The planting area between the pits shall be filled to the required grade with clean soil 
from the excavation of the plant areas or with other acceptable soil.  Until planting in 
area is finished, all plant beds shall be neatly edged and kept in this condition until the 
Work is accepted. 

5. Once a tree or shrub is installed, prior to backfilling, the contractor shall place 
MycorTree Tree Saver Transplant (Plant Health Care) Inoculant and Agriform 21 gram 
Fertilizer tablets around each plant per the rate specified on the drawings or 
specifications.  If application rate is not indicated in the contract documents, contractor 
shall use the manufacturer’s specified rates. In addition to submitting certificates of 
delivery for fertilizer tablets, MycorTree Tree saver and soil amendments, the landscape 
architect will make random inspections of the planting operations and shall conduct soils 
test by independent agricultural lab to verify existence of soil amendments and 
Mycorrhizal tree inoculants per the specifications.  Failure on the part of the contractor to 
provide delivery confirmation information requested above and/or failure on the part of 
the contractor to perform the work as specified will result in withholding of funds until 
such work has been successfully completed. 

6. Planting beds shall be entirely cleaned of debris, roots, rocks, and vegetation prior to 
planting.  Plants shall be evenly spaced in straight rows and set to finish grade 
requirements.  Immediately spread pre-emergent herbicide per the manufacturer’s 
recommended rate and apply specified mulch. 

3.4 SETTING PLANTS      

A. All plants shall be set so that when settled they will occur approximately 2" - 3" above the 
finished grade and also 2" - 3" above the grade that they bore to the natural grade before 
transplanting.  Each plant shall be planted neatly in the center of the pit, and according to on-
center spacing requirements.  (Refer to Planting Details). 

B. Set plants plumb and brace rigidly in position until the planting soil mix has been tamped solidly 
around the ball and roots. 

C. Cut ropes, string or wire from top of the root ball after the plant has been set and lay open the 
burlap.  Leave burlap or cloth wrapping intact around the edge of the root ball. 

D. Form shallow saucers to the finished grade outside the tree pit approximately 4" -6" in height 
capable of holding water about each plant by placing a mound of topsoil around the edge of each 
filled-in pit. 

3.5 FINISH GRADE OF PLANTING AREAS    

A. Raise planting areas to conform to specified grades after full settlement has occurred and before 
mulch has been applied. 

3.6 WATER       

A. Water (soak) all plants immediately after planting, and continue thereafter as necessary until 
acceptance of the Work in total. 
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3.7 MULCHING       

A. Immediately after the work of planting and watering has been completed, a layer of pine straw 
mulch 3" thick shall be placed on the finished surface about the plant.  The mulch around isolated 
plants shall cover the entire area of the pit.  Where plants are planted in groups, the area about, as 
well as the entire area between, the plants shall be covered with mulch. 

3.8 STAKING, GUYING AND PRUNING    

A. Staking shall be completed immediately after planting.  Plants shall stand plumb after staking in 
accordance with the detail drawings. 

B. Staking Trees 8 Ft. High and Under:  Stake immediately as shown on the drawings after planting 
and maintain stakes and guying straps until acceptance.  Unless otherwise approved, drive stakes 
securely into the ground and fasten to the tree with guying straps.  Trees under 2" caliper or eight 
(8) feet in height should be supported by two (2) wood stakes and guying straps as indicated on 
landscape details.  Alternate staking details may be submitted for approval by the owner’s 
representative before planting begins. 

C. Guying trees taller than 8' shall be done with three (3) guys of guying straps spaced equally about 
each tree.  Each guy shall consist of guying straps attached to the tree trunk at an angle of about 
60 degrees and at about two-fifths the height of the tree and anchored at the ground either to 
notched stakes or steel rods which must be driven into the ground so that the top will be below 
finished grade. 

D. Pruning of deciduous material (except sidewalk street trees) shall be limited to the removal of 
injured twigs and branches.  Leave intact the normal shape of the plant unless otherwise directed 
by the Landscape Architect.

E.  Additional pruning will be required on street trees located in sidewalk planters to allow for 
visibility to storefront signage.  All trees with central leader shall be pruned to a clear trunk height 
of 8’ and all secondary growth (twigs and leaves) shall be removed to a height of 12’.   All 
sidewalk trees with without central leader shall be pruned to remove all secondary branches and 
leaves to a height of 12’.  

3.9 INTERIM MAINTENANCE OF TREES AND SHRUBS    

A. Maintenance shall begin immediately after each plant is planted and shall continue until final 
acceptance of the Work in total by the owner’s representative with the following requirements: 

1. Maintenance of new planting shall consist of pruning, watering, cultivating, weeding, 
mulching, tightening and repairing of guys, resetting plants to proper grades or upright 
position, restoration of planting saucer, and furnishing, supplying, and applying such 
sprays as are necessary to keep the plantings free of insects and diseases.  If planting is 
performed after grass area preparation, proper protection to grass areas shall be provided, 
and any damage resulting from planting operations repairs promptly.  Contractor shall 
provide interim maintenance until the time of final acceptance of the Work in total by the 
Landscape Architect upon completion of all Work under this contract. 

2. Planting areas and plants shall be protected at all times against trespassing and damages 
of any kind for the duration of the maintenance period.  If any plants become damaged or 
injured, they shall be treated or replaced as directed by the owner’s representative at no 
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additional cost to the Owner.  No work shall be done within, adjacent to, or over any 
plant or planting area without proper safeguards and protection to the plant material. 

3. The Contractor shall be responsible for keeping all planting and work incidental thereto 
in good condition by replanting, replacing, watering, weeding, cultivating, pruning, 
spraying, re-guying, and performing all other necessary operations to care for promotion 
of root growth and plant life so that work is in satisfactory condition at final acceptance. 

4. The root systems of all plants shall be watered at such intervals as will keep the 
surrounding soil in the best condition for promotion of root growth and plant life. 

5. Sidewalks, streets and other paved areas shall be continuously kept clean when planting 
and maintenance operations are in progress, and the entire work area shall be cleaned at 
the end of each day's work. 

3.10 OWNER'S ACCEPTANCE     

A. The completion of the contract will be accepted and Notice of Completion recorded only when the 
entire contract is completed to the satisfaction of the Owner.. 

B. Within ten (10) days of the Contractor's notification that the installation is complete, the Owner's 
construction representation will inspect the installation and if a final acceptance is not given, will 
prepare a "Punch List" indicating work that does not conform to the plans and specifications.  
Prior to final acceptance, the Contractor shall complete all items on the punch list.  All items on 
the “Punch List” must be completed before additional “Punch List” trips are provided.  Notify the 
owner’s representative in writing that all “Punch List” items are complete.  All costs associated 
with additional “Punch List” review trips caused by the contractor’s lack of preparation, 
completion, or neglect will be the responsibility of the Landscape Contractor.

3.11 TERMINATION OF MAINTENANCE    

A. The Contractor's responsibility for complete maintenance (exclusive of replacement) shall 
terminate on the date of final acceptance of the Work in total unless the Maintenance Agreement 
is accepted, whereas the contractor shall continue maintenance of the project for a period of one 
(1) year following the date of the final acceptance of the work. 

3.12 MONTHLY INSPECTION     

A. The Contractor shall make monthly inspections, at no extra cost to the Owner, during the 
guarantee period to determine what changes, if any, should be made in the maintenance program.  
All such recommended changes shall be submitted in writing to the Owner. 

3.13 PLANT REPLACEMENT     

A. The Contractor shall replace without cost to the Owner, and as soon as weather conditions permit, 
all dead plants and all plants not in a vigorous, thriving condition, as determined by the owner’s 
representative during and at the end of the one (1) year guarantee period.  Replacement shall 
match adjacent specimens of the same species, and shall be subject to selection in the field by the 
owner’s representative prior to digging.  Replacements shall be subject to requirements in this 
specification.

3.14 CONTRACTOR LIABILITY     
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A. The Contractor shall make all necessary repairs to grades, lawn areas, and paving required 
because of plant replacements.  Such repairs shall be done at no extra cost to the Owner. 

3.15     REPLACEMENT PLANT ACCEPTANCE    

A. The acceptance of all replacement plants by the owner’s representative shall terminate the 
Contractor's liability for such.  In the event that a replacement plant dies, the Owner may elect a 
substitution. 

3.16 CLEARING OF GROUND     

A. Upon completion of the Work, the grounds shall be cleared of all debris, superfluous materials, 
and equipment, which shall be entirely removed from the premises to the satisfaction of the 
Owner.

End of Section 329300 
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SECTION 329300.01 – FINISH GRADING 

PART 1 – GENERAL

1.1 DESCRIPTION    

This section covers furnishing all labor, materials, equipment, tools, and incidentals necessary to finish 
grade the landscaped areas shown on the drawings.  This section includes work along roadways, in parking 
islands and planters adjacent to buildings. 

PART 2 – EXECUTION     

2.1      BACKFILLING      

A. The general contractor shall be responsible for rough grading all site areas to within ±.20 of a foot 
of final proposed grades.  The landscape contractor will be responsible for fine grading of parking 
islands as well as backfilling of low spots or inequities in parking islands, medians, behind curbs, 
and all other landscaped areas on site.  Any additional soil needed to correct the grade inequities 
left by the general contractor may be available on site. 

B. The general contractor is responsible for backfilling all planters up to the bottom of the sidewalk 
slab.  The landscape subcontractor shall be responsible for backfilling the planters as required to 
provide for positive drainage away from the buildings and out of planters.

2.2      LANDSCAPE BERM SHAPING     

A. The landscape contractor shall be responsible for final shaping of all landscape berms in parking 
islands, landscape areas and road frontages at the direction of the Landscape Architect.  
Landscape contractor shall be responsible for the removal and off-site disposal of all debris 
collected during the berm grading operations. 

2.3        PREPARATION FOR LAWNS    

A. The landscape contractor shall be responsible for fine grading with a small rubber tired tractor all 
the areas on site to receive lawn type grassing and sodding.  The landscape architect will inspect 
all fine graded areas for approval prior to grassing operations. 

PART 3 - OWNER'S ACCEPTANCE    

A. The landscape contractor is responsible for maintaining the finish grades until final acceptance by 
the Owner or Owner's representative.  Repairs required resulting from negligence are at the 
contractor's expense. 

End of Section 329300.01 
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SECTION 331100 – WATER DISTRIBUTION SYSTEM 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary for the 
installation of the water distribution system.  Including but not limited to the following: 

1. Domestic water system pipe and fittings. 
2. Connection of domestic water system to municipal water system. 
3. Fire protection water system pipe, fittings, valves, and hydrants. 
4. Connection of fire protection water system to municipal water system 

B. The construction required herein shall include constructing water lines to points of connection with the 
building lines 5 feet outside the building to which the water distribution system is to be connected.  The 
Contractor shall replace damaged material and redo unacceptable work at no additional cost to Navy 
Federal Credit Union (NFCU).  Excavation and backfilling is specified in Section 31 23 00.00 20 - 
EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS.  
Backfilling shall be accomplished after inspection by the Geotechnical Engineer.  The Contractor shall 
have a copy of the manufacturer's instructions available at the construction site at all times and shall 
follow these instructions unless directed otherwise by the Engineer. 

C. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.

D. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations. 

1.2 REFERENCE DOCUMENTS 

A. City of Westworth Village, Texas Water Department Standards and Specifications. 

B. American Society for Testing and Materials 

1. ASTM D412 2006a Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers-Tension 

2. ASTM D624 2000(2007) Standard Test Method for Tear Strength of Conventional 
Vulcanized Rubber and Thermoplastic Elastomers  

3. ASTM D1056 2007 Standard Specification for Flexible Cellular Materials-Sponge or 
Expanded Rubber 

4. ASTM D1171 1999(2007) Standard Test Method for Rubber Deterioration-Surface Ozone 
Cracking Outdoors or Chamber (Triangular Specimens) 

5. ASTM D1784 2007 Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds 
and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds 

6. ASTM D1599 1999(2005) Standard Test Method for Resistance to Short-Time Hydraulic 
Failure Pressure of Plastic Pipe, Tubing, and Fittings 

7. ASTM D2241 2005 Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated 
Pipe (SDR Series) 

8. ASTM D2564 2004e1 Standard Specification for Solvent Cements for Poly(Vinyl Chloride) 
(PVC) Plastic Piping Systems 
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9. ASTM D2774 2008 Standard Practice for Underground Installation of Thermoplastic Pressure 
Piping

10. ASTM D2855 1996(2002) Standard Practice for Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and Fittings 

11. ASTM D3139 1998(2005) Standard Specification for Joints for Plastic Pressure Pipes Using 
Flexible Elastomeric Seals  

12. ASTM F477 2007 Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 
Pipe

C. American Water Works Association 

1. AWWA B300-04: Hypochlorites 
2. AWWA B301-04: Liquid Chlorine 
3. AWWA C500-02: Metal-Sealed Gate Valves for Water Supply Service 
4. AWWA C502-05: Dry-Barrel Fire Hydrants 
5. AWWA C503-05: Wet-Barrel Fire Hydrants 
6. AWWA C504-06: Rubber-Seated Butterfly Valves 
7. AWWA C509-01: Resilient-Seated Gate Valves for Water Supply Service 
8. AWWA C651-05: Disinfecting Water Mains 
9. AWWA C800-05: Underground Service Line Valves and Fittings (Also Included: Collected 

Standards for Service Line Materials) 
10. AWWA C900-97: Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings 4 In. - 12 

In., for Water Dist. 
11. AWWA C905-97 Polyvinyl Chloride (PVC), Pressure Pipe, and Fabricated Fittings 14 In. - 36 

In.
12. AWWA Manual M23 PVC Pipe Design and Installation 

D. Manufacturers Standardization Society of the Valve and Fittings Industry 

1. MSS SP-80(1997) Bronze Gate, Globe, Angle and Check Valves 

E. National Fire Protection Association 

1. NFPA 24: Standard for the Installation of Private Fire Service Mains and Their Appurtenances 
2. NFPA 49(1994) Hazardous Chemicals Data 
3. NFPA 325-1(1994) Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids 
4. NFPA 704: Standard System for the Identification of the Fire Hazards of Materials for 

Emergency Response 
5. NFPA 196: Standard on Fire Hose 

F. NSF International 

1. NSF 14(1998) Plastics Piping Components and Related Materials 
2. NSF 61(1999) Drinking Water System Components - Health Effects (Sections 1-9) 

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 01 33 00 Site Work Submittals. 

A. Submit, within thirty (30) days after execution of the contract, the manufacturer's certificate of 
compliance or certified analysis in accordance with applicable standards for each shipment of 
materials. 

B. Samples of the products used. 
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C. Printed copies of the manufacturer's recommendations for installation procedures of the material being 
placed, prior to installation. 

D. Complete shop drawings of all pipes, valves, structures and appurtenances shall be submitted for 
review.

E. The method proposed for disposal of waste water from hydrostatic tests and disinfection, prior to 
performing hydrostatic tests. 

F. Project Record Documents:  Accurately record the following: 

1. Actual locations of pipe runs, connections, and top of pipe elevations. 
2. Test results from commercial laboratory verifying disinfection. 
3. Identify and describe unexpected variations to subsoil conditions and location of 

uncharted utilities. 

G. Submit As-Builts for all components of the domestic and fire water distribution system, such as pipes, 
valves, and structures. 

1.4 QUALITY ASSURANCE 

A. The types of valves and appurtenances shall be the products of firms fully experienced and qualified in 
the manufacture of the particular material to be furnished.  The manufacturer's name and pressure 
rating shall be marked on the valve body. 

B. All additional temporary piping, pumps, and equipment necessary for the successful testing of the 
system is to be provided by the Contractor. 

C. All materials to meet the requirements of the governing authority. 

D. System Testing:   All additional temporary piping, pumps and equipment necessary for the successful 
testing of the system to be provided by the contractor 

E. Regulatory Requirements:  Perform work in accordance with utility company requirements and local 
authority having jurisdiction requirements. 

1.5 PRODUCT HANDLING AND STORAGE 

A. Pipe and accessories shall be handled to ensure delivery to the trench in sound, undamaged condition, 
including no injury to the pipe coating or lining.  If the coating or lining of any pipe or fitting is 
damaged, the repair shall be made by the Contractor in a satisfactory manner, at no additional cost to 
NFCU.

B. No other pipe or material shall be placed inside a pipe or fitting after the coating has been applied. 

C. Pipe shall be carried into position and not dragged.  Use of pinch bars and tongs for aligning or turning 
pipe will be permitted only on the bare ends of the pipe. 

D. The interior of pipe and accessories shall be thoroughly cleaned of foreign matter before being lowered 
into the trench and shall be kept clean during laying operations by plugging or other approved method. 

E. Before installation, the pipe shall be inspected for defects.  Material found to be defective before or 
after laying shall be replaced with sound material without additional expense to NFCU. 

F. Rubber gaskets that are not to be installed immediately shall be stored in a cool and dark place. 
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1.6 UTILITY PROTECTION 

A. Forty-eight (48) hours prior to excavation, the Contractor shall call the appropriate Utilities Protection 
Center to locate and protect existing utilities.  Any damage to these utilities is to be repaired at no additional 
cost to NFCU.  The Contractor is responsible for locating all utilities, either private or public. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All piping, valves and appurtenances shall be of the same size shown on the drawings and as far as 
possible all equipment of the same type shall be from one manufacturer. 

B. All piping, valves and appurtenances shall have the name of the maker and the working pressure for 
which they are designed cast in raised letters upon some appropriate part of the body. 

C. All buried valves shall have cast iron three piece valve boxes unless specified otherwise by the 
authority with jurisdiction.  Valve boxes shall be provided with suitable heavy bonnets and to extend to 
such elevation at or slightly above the finished grade.  The barrel shall be two-piece, sliding type, 
having 5-1/4 inch shaft. The upper section shall have a flange at the bottom having sufficient bearing 
area to prevent settling. 

2.2 PIPE 

A. Pipe sizes less than 3 inches that are installed below grade and outside buildings shall comply with one 
or a combination of following: 

1. Polyvinyl Chloride (PVC) Water Pipe:  Pipe shall conform to ASTM D 2241 with an SDR 21 
rating and shall be continually marked with manufacturer's name, pipe size, cell classification, 
SDR rating, and ASTM D 1785 classification. Pipe joints shall be integrally molded bell ends 
in accordance with ASTM D 3139 with factory supplied elastomeric gaskets and lubricant. 

2. Other pipe material as specified by the authority with jurisdiction. 

B. Pipe sizes 3 inches and larger that are installed below grade and outside buildings shall comply with 
the following: 

Polyvinyl Chloride (PVC) Water Pipe:  Pipe shall meet the requirements of AWWA C-900 
and comply with ASTM D 2241, rated SDR 21 (Class 150).  Pipe shall be continually marked 
as for smaller pipes.  Pipe joints shall be integrally molded bell ends in accordance with 
ASTM D 3139, Table 2, with factory supplied elastomeric gaskets and lubricant. 

2.3 GATE VALVES - 2 Inches and Larger 

A. Manufacturers:  Per Local Municipal Standards. 

B. Gate valves for water shall meet the requirements of AWWA C509.  Valve shall be rated for 250 psi 
working pressure.  Valves shall be iron body, bronze-mounted, resilient wedge, parallel seat, non-rising 
stem type fitted with "O-Ring" seals.  The operating nuts shall be 2" square.  All valves shall open left, 
or counterclockwise.  Stuffing boxed shall be the "O-Ring" type.  Gate valves shall be mechanical 
joint, ANSI Standard 21.11 except where shown otherwise.  Flange joint shall be ANSI B16.1 
standard.  Bell joint shall be AWWA Class 150. 
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2.4 BALL VALVES - 2 Inches and Smaller 

A. Manufacturers: Per Local Municipal Standards. 

B. Brass body, Teflon coated brass ball, rubber seats and stem seals, Tee stem pre-drilled for control rod, 
AWWA compression inlet end, compression outlet with electrical ground connector, with control rod, 
extension box and valve key. 

2.5 BUTTERFLY VALVES - 2 inches to 24 inches 

A. Manufacturers: Per Local Municipal Standards. 

B. AWWA C504, iron body, bronze disc, resilient replaceable seat, water or lug ends, infinite position 
lever handle. 

2.6 CHECK VALVES, POST INDICATOR VALVES, AND BACKFLOW PREVENTORS  

A. See also - Fire Suppression elsewhere in Division 13. 

B. Post Indicator Valves shall be a below grade visual type per Local Municipal Standards. 

2.7 HYDRANTS 

A. Hydrant: Type as required by utility company, local authority having jurisdiction and as indicated on 
Drawings.

B. Hydrant Extensions:  Provide in multiples of 6 inches with rod and coupling to increase barrel length. 

C. Hose and Stream Connection:  Match sizes with utility company, two hose nozzles, one pumper nozzle. 

D. Finish:  Primer and two coats of enamel or special coating to color as required by utility company. 

2.8 ACCESSORIES 

A. Concrete for Thrust Blocks:  Elsewhere in Division 3.  Place thrust blocking consisting of 3,000 psi 
concrete to provide sufficient bearing area to transmit unbalanced thrust from bends, tees, caps, or 
plugs to undisturbed soil without loading undisturbed soil in excess of 2,500 pounds per square foot 
when water main pressure is 100 psi. 

  MINIMUM THRUST BLOCKING BEARING AREAS 

  Pipe  Tees  90˚ Bend 45˚ Bend 22˚ Bend   11˚ Bend 
  Diameter Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft.    Sq. Ft. 

    3"   1.0   1.0   1.0  1.0    1.0  
    4"   1.0   1.0     1.0  1.0    1.0  
    6"   1.5   2.0   1.0  1.0    1.0 
    8"   2.5   3.5   1.8  1.0    1.0 
   10"   4.0   5.5   2.8  1.5    1.0 
   12"   6.0   8.0   4.0  2.0    1.5 
   14"   8.0  11.0   5.5  3.0    2.0 
   16"  10.0  14.2   7.0  4.0    3.0 
   18"  21.0  21.0  12.0  6.0    4.0 
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B. Locked Mechanical Joint fittings shall be installed where vertical changes in direction are required and, 
if approved by the authority with jurisdiction, can be installed in lieu of the above thrust blocking 
requirements.  

C. Trace Wire:  Magnetic detectable conductor, clear brightly colored plastic covered, imprinted in large 
letters.

1. Domestic Water Lines:  "DOMESTIC WATER SERVICE" 
2. Fire Protection Water Lines:  "FIRE PROTECTION WATER SERVICE" 

D. Insulating Joints: Joints between pipes of dissimilar metals shall have a rubber-gasketed or other 
suitable approved type of insulating joint or dielectric coupling which will effectively prevent metal-to-
metal contact between adjacent sections of piping. 

E. Reinforcing Steel; Deformed bars, ASTM A615. 

PART 3 - EXECUTION

3.1 GENERAL 

A.   Excavation and backfilling as specified elsewhere in Division 2. 

1. Trench width (measured at 2 feet above top of pipe). 
a. Not less than 12 inches, not more then 16 inches plus outside diameter of pipe, up to 

33-inch diameter pipe. 
b. 24 inches plus outside diameter of pipe, for pipes greater than 33 inches. 

B. Existing underground utilities which are to be abandoned are to be capped off and are to remain in 
place.  Where they are within the new building area or come in conflict with new construction, they 
shall be completely removed. 

3.2 BEDDING 

A. Bedding shall be of the type and thickness shown on the drawings. 

B. Excavate pipe trench and place bedding material in accordance with Excavation and Fill elsewhere in 
Division 2 for work of this Section. Provide trench wall shoring as required. 

C. Form and place concrete for pipe thrust restraints at any change of pipe direction and at fittings as 
indicated on Drawings.  Place concrete to permit full access to pipe and pipe accessories.  Provide 
thrust restraint bearing on subsoil per schedule on Drawings. 

D. Place bedding material at trench bottom, level fill materials in one continuous layer not exceeding 6 
inches compacted depth, each layer.  Place compacted bedding material to elevation of paving 
subgrade as indicated on Drawings. 

E. Maintain optimum moisture content of bedding material to attain required compaction density. 

F. Remove excess backfill and excavated material from site. 

3.3 INSTALLATION - PIPE AND FITTINGS 

A. Maintain separation of water main from sanitary and storm sewer piping in accordance with state or 
local code. 
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B. Install pipe and fittings in accordance with AWWA C600. 

C. Install pipe to allow for expansion and contraction without stressing pipe or joints or as specified by 
pipe manufacturer. 

D. Install access fittings in accordance with local codes to permit disinfection of water system performed 
under this Section. 

E. Connections with Existing Pipelines:  Where connections are made between new work and existing 
piping, make connection using suitable fittings for conditions encountered.  Make each connection with 
existing pipe at time and under conditions which least interfere with operation of existing pipeline and 
in compliance with the local utility company. 

F. Form and place concrete for thrust blocks or other specified methods of retainage at each change of 
direction or end of pipe main. 

G. Establish elevations of buried piping in accordance with Excavation and Fill elsewhere in Division 2 
for work in this Section. 

H. Backfill trench in accordance with Excavation and Fill elsewhere in Division 2. 

I. Install trace wire continuous buried 10 inches below finish grade, above pipe line.  Trace wire shall be 
in accordance with local utility standards. 

3.4 INSTALLATION - VALVES AND HYDRANTS 

A. Install gate valves as indicated on Drawings and supported on concrete pads with valve stem vertical 
and plumb.  Install valve boxes in a manner that will not transmit loads, stress, or shock to valve body. 
 Center the valve box over the operating nut of valve vertical and plumb.  Securely fit valve box 
together leaving cover flush with finished surface. 

B. Install fire hydrant assemblies as indicated on Drawings in vertical and plum position with 
stream/pumper nozzle pointed perpendicular to traffic where hydrant is adjacent to a street, roadway or 
parking lot drive or toward the protected building unless otherwise directed by local authorities.  
Support hydrant assembly on concrete pad and firmly braced on side opposite inlet pipe against 
undisturbed soil and concrete blocking.  Place minimum of 6 cu. ft. of crushed stone or gravel around 
hydrant base and barrel after thrust blocking has cured at least 24 hours. Exercise care when backfilling 
and compacting so proper vertical position will not be altered. 

C. Provide a drainage pit 36 inches square by 24 inches deep filled with 2 inch washed gravel. Encase 
elbow of hydrant in gravel to 6 inches above drain opening.  Do not connect drain opening to sewer. 

D. Paint hydrants in accordance with local utility company requirements. 

3.5 SHOP PAINTING 

A. Paint used for coating valves shall comply with the following Fed. Spec. TT-V-51, TT-C-494a, 
AWWA C-550.  The asphalt varnish shall be applied to the ferrous parts of the valves except for 
finished or seating surfaces.  Surfaces shall be clean and dry before painting.  Two coats shall be 
applied to both the inside and outside ferrous metals.  A coating conforming to AWWA C-550 may be 
used on the interior and/or exterior ferrous surfaces. 

3.6 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 
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A. Disinfect distribution system with chlorine before acceptance for domestic operation.  Amount of 
chlorine shall be such as to provide dosage of not less than 50 parts/million.  Thoroughly flush lines 
before introduction of chlorinating materials and after contact period of not less than 24 hours, system 
shall be flushed with clean water until residual chlorine content is not greater than 1.0 part/million.  
Open and close valves in lines being disinfected several times during contact period.  After 
disinfection, take water sample and bacteriological test in accordance with AWWA specifications.  Do 
not place distribution system in service until approval is obtained from applicable governing 
authorities.

3.7 INSPECTION AND TESTING 

A. Completed pipe shall be subjected to hydrostatic pressure test for 12 hours at full working pressure.  
All leaks shall be repaired and lines re-tested.  Prior to testing, pipelines shall be supported in an 
approved manner to prevent movement during tests. 

B. Water Lines: 

1. Pressure Test: After joints complete and partial backfill subject to pressure 50% in excess of 
operating pressure.  Test per AWWA C600. 

2. Leakage Test:   AWWA C600 
3. Certificate of Compliance: Each shipment of materials. 

3.8 SERVICE CONNECTIONS 

A. Provide water service connection in compliance with utility company requirements including reduced 
pressure backflow preventer if required and water meter with by-pass valves and sand strainer. 

End of Section 331100 
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SECTION 333000  - SANITARY SEWERS 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary for the 
installation of the sanitary sewer system.  Including but not limited to manholes, pipes, joints, valves 
and other appurtenances necessary for a complete system. 

B. The construction required herein shall include constructing sewers to points of connection with the 
building drains 5 feet outside the building to which the sewer system is to be connected.  The 
Contractor shall replace damaged material and redo unacceptable work at no additional cost to Navy 
Federal Credit Union (NFCU).  Excavation and backfilling is specified in Section 31 23 00.00 20 - 
EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS.  
Backfilling shall be accomplished after inspection by the Geotechnical Engineer.  Force mains and 
inverted siphons, if required, are specified elsewhere.  The Contractor shall have a copy of the 
manufacturer's instructions available at the construction site at all times and shall follow these 
instructions unless directed otherwise by the Engineer. 

C. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

D. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations. 

1.2 REFERENCE DOCUMENTS 

A. City of Westworth Village, Texas Water Department Standards and Specifications. 

B. American Society for Testing and Materials 

1. ASTM C 33 2007 Concrete Aggregates 
2. ASTM C 94 2007 Ready-Mixed Concrete 
3. ASTM C 144 2004 Standard Specification for Aggregate for Masonry Mortar 
4. ASTM C 150 2007 Portland Cement 
5. ASTM C 270 2007a Mortar for Unit Masonry 
6. ASTM C 443 2005a Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber 

Gaskets
7. ASTM C 478 2008 Precast Reinforced Concrete Manhole Sections 
8. ASTM D 412 2006a Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic 

Elastomers - Tension 
9. ASTM D 1784 2007 Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated 

Poly(Vinyl Chloride) (CPVC) Compounds 
10. ASTM D 3034 2006 Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings 
11. ASTM D 3212 2007 Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric 

Seals
12. ASTM F 402 2005 Safe Handling of Solvent Cements, Primers, and Cleaners Used for 

Joining Thermoplastic Pipe and Fittings 
13. ASTM F 477 2007 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
14. ASTM F 794 2003 Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings 
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Based on Controlled Inside Diameter 
15. ASTM F 949 2006a Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe with a Smooth 

Interior and Fittings 

C. Uni-Bell PVC Pipe Association 

1. UBPPA UNI-B-6 - (1990) Recommended Practice for the Low-Pressure Air Testing of 
Installed Sewer Pipe 

2. UBPPA UNI-B-9 - (1990; Addenda 1994) Recommended Performance Specification for 
Polyvinyl Chloride (PVC) Profile Wall Gravity Sewer Pipe and Fittings Based on Controlled 
Inside Diameter (Nominal Pipe Sizes 4-48 inch) 

D. National Fire Protection Association 

1. NFPA 49(1994) Hazardous Chemicals Data 
2. NFPA 325-1(1994) Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids 
3. NFPA 704(1996) Identification of the Fire Hazards of Materials for Emergency Response 

1.3 SUBMITTALS 

Comply with the applicable provisions of Section 01 33 00 Site Work Submittals. 

A. Submit, within thirty (30) days after execution of the contract, the manufacturer's certificate of 
compliance or certified analysis in accordance with applicable standards for each shipment of 
materials. 

B. Samples of the products used. 

C. Complete shop drawings of all pipes, valves, structures and appurtenances shall be submitted for 
review.

D. Submit As-Builts for all components of the sanitary sewer distribution system, such as pipes, 
cleanouts, and structures. 

1.4 QUALITY ASSURANCE 

A. All appurtenances shall be the products of firms fully experienced and qualified in the manufacturing 
of the particular material to be furnished. 

B. All additional temporary piping, pumps, and equipment necessary for the successful testing of the 
system is to be provided by the Contractor. 

C. All materials to meet the requirements of the governing authority. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Materials delivered to site shall be inspected for damage, unloaded, and stored with a minimum of 
handling.  Materials shall not be stored directly on the ground.  The inside of pipes and fittings shall be 
kept free of dirt and debris. 

B. Before, during, and after installation, pipe and fittings shall be protected from any environment that 
would result in damage or deterioration to the material. 

C. The Contractor shall have a copy of the manufacturer's instructions available at the construction site at 
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all times and shall follow these instructions unless directed otherwise by the Engineer. 

D. Solvents, solvent compounds, lubricants, elastomeric gaskets, and any similar materials required to 
install pipe shall be stored in accordance with the manufacturer's recommendations and shall be 
discarded if the storage period exceeds the recommended shelf life.  Solvents in use shall be discarded 
when the recommended pot life is exceeded. 

E. Materials shall be handled in a manner that ensures delivery to the trench in sound, undamaged 
condition.  Pipe shall be carried to the trench, not dragged.  Any damaged items shall be replaced at no 
additional cost to NFCU. 

1.6 UTILITY PROTECTION 

  Forty-eight (48) hours prior to excavation, the Contractor shall call the appropriate Utilities Protection 
Center to locate and protect existing utilities.  Any damage to these utilities is to be repaired at no additional 
cost to NFCU.  The Contractor is responsible for locating all utilities, either private or public. 

PART 2 - PRODUCTS

2.1 PIPE 

A. All gravity sanitary sewer shall be as shown on the drawings.  The materials shall be as specified 
herein and in accordance with the referenced documents. 

B. Polyvinyl Chloride (PVC) Pipe 

1. ASTM D 3034, Type PSM with a maximum SDR of 26, Size 15 inches or less in diameter.   
2. ASTM F 949 for corrugated sewer pipes with a smooth interior. 
3. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe with smooth interior, 

size 8 inch through 48 inch diameters. 
4. All PVC shall be certified by the compounder as meeting the requirements of ASTM D 1784, 

cell Class 12454B.  The pipe stiffness shall be greater than or equal to 735/D for cohesionless 
material pipe trench backfills. 

5. Standard pipe lengths not greater than twenty feet shall be used on all work. 

2.2 FITTINGS 

A. Fittings shall be compatible with the pipe supplied and shall have a strength not less than that of the pipe.  
Fittings shall conform to the respective specifications and other requirements specified below. 

B. Polyvinyl Chloride (PVC) Pipe 

1. ASTM D 3034 for type PSM pipe. 
2. ASTM F 949 for corrugated sewer pipe with a smooth interior. 
3. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe with smooth interior. 

2.3 JOINTS 

A. Joint installation shall comply with the manufacturer's instructions.  Fittings and gaskets utilized for waste 
drains or industrial waste lines shall be certified by the manufacturer as oil resistant. 

B. Polyvinyl Chloride (PVC) Pipe 

PVC gasketed joints shall conform to ASTM D 3212. 
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2.4 BRANCH CONNECTIONS 

Branch connections shall be made by use of wye fittings.  Tees and saddles shall not be used unless 
permitted by the local governing authority and then shall comply with the standards of the local governing 
authority.  The Contractor shall obtain the approval of the Engineer prior to using tees or saddles. 

2.5 FRAMES AND COVERS 

Frames and covers shall be as indicated on the Drawings and shall comply with the standards of the local 
governing authority. 

2.6 ACCESS STEPS AND SAFETY PLATFORMS 

Access steps and safety platforms shall be as indicated on the Drawings and shall comply with the 
standards of the local governing authority. 

2.7 CEMENT MORTAR 

A. Cement mortar shall conform to ASTM C 270, Type M with Type II cement. 

B. Portland cement shall conform to ASTM C 150, Type II for concrete used in manholes and type optional 
with the Contractor for cement used in concrete cradle, concrete encasement, and thrust blocking.  Where 
aggregates are alkali reactive, as determined by Appendix XI of ASTM C 33, cement containing less than 
0.60 percent alkalies shall be used. 

C. Portland cement concrete shall conform to ASTM C 94, compressive strength of 4000 psi at 28 days, 
except for concrete cradle and encasement or concrete blocks for manholes.  Concrete used for cradle and 
encasement shall have a compressive strength of 3000 psi minimum at 28 days.  Concrete in place shall be 
protected from freezing and moisture loss for a minimum of 7 days. 

2.8 PRECAST REINFORCED CONCRETE STRUCTURES 

A. Precast concrete manholes shall consist of precast reinforced concrete sections with eccentric, (or flat slab 
for shallow manholes) top section and a base section conforming with the typical manhole details as shown 
on the drawings. 

B. Precast reinforced concrete manhole sections shall be manufactured, tested, and marked in accordance with 
the latest provisions of ASTM C478. 

C. Joints of manhole sections shall be of the tongue-and-groove type.  Sections shall be joined using O-ring 
rubber gaskets, flexible plastic gaskets conforming to the applicable provisions of ASTM C443, latest 
revision, or an approved bituminous mastic joint material. 

D. Each section of the precast manhole shall have not more than two holes for the purpose of handling and 
laying.  These holes shall be sealed with cement mortar using one part Portland cement to two parts clean 
sand, meeting ASTM C144, latest revision.  Holes shall be sealed from the outside prior to backfilling the 
manhole. 

E. Holes in precast bases to receive sewer pipe shall be precast at the factory at the required locations and 
heights.  Knocking out of holes in the field will not be permitted.  All manholes shall have Kor-N-Seal (or 
equal) rubber boots for all pipe entries/exits. 
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F. Manhole bases and inverts shall be constructed of 4000 psi concrete in accordance with details on the 
drawings and inverts shall have the same cross-section as the invert of the sewers that they connect.

G. Each manhole base shall be set upon a 6 inch minimum thickness mat of #57 crushed stone. 

PART 3 - EXECUTION

3.1 GENERAL 

A. Separation of Water Mains and Sewers 

1. Parallel Installation: 
   a. Normal conditions – sanitary sewer lines shall be laid at least 10 feet horizontally from 

water lines, storm sewer lines, or sewer manholes.  The distance is to be measured from 
edge-to-edge. 

   b. Unusual conditions - when local conditions prevent horizontal separation of 10 feet, the 
sanitary sewer line may be laid closer to water lines and storm sewers provided that: 
(1) Bottom of water main is at least 18 inches above top of sewer. 
(2) Where 18 inch vertical separation cannot be obtained, sanitary sewer shall be 

encased in 6" of concrete around pipe.  The concrete encasement is to run the 
full length that the 10-foot separation is not furnished. 

(3) Where 18 inch vertical separation cannot be obtained and concrete encasement 
is not allowed, sanitary sewer shall be installed in a steel sleeve.  The sleeve is 
to run the full length that the 10-foot separation is not furnished. 

2. Crossings: 
a. Normal conditions – sanitary sewers crossing water lines or storm sewers shall be laid to 

provide a separation of at least 18 inches between bottom of water main and top of 
sewer, whenever possible. 

b. Unusual conditions - when local conditions prevent a vertical separation as described in 
3.1.A.1.b.1, sanitary sewers passing over or under water mains shall be constructed as 
described in 3.1.A.1.b.2.  Concrete encasement is to extend 10' on both sides of crossing. 

c. Unusual conditions - when local conditions prevent a vertical separation as described in 
3.1.A.1.b.1 and concrete encasement is not allowed, sanitary sewers passing over or 
under water mains shall be constructed as described in 3.1.A.1.b.3.  Steel sleeve is to 
extend 10' on both sides of crossing. 

B. Road crossings shall be as shown on the Drawings. 

C. Where sewer pipe is to be installed within 3 feet of an existing or proposed building or structural 
foundation such as a retaining wall or any similar structure, the sewer pipe shall be protected as shown 
on the Drawings.  Contractor shall ensure there is no damage to these structures, and that there is no 
settlement or movement of foundations or footings. 

3.2 PIPE INSTALLATION 

A. Pipe Laying 

1. Pipe shall be protected during handling against impact shocks and free fall; the pipe interior shall 
be free of extraneous material. 

2. Pipe laying shall proceed upgrade with the spigot ends of bell-and-spigot pipe and tongue ends of 
tongue-and-groove pipe pointing in the direction of the flow.  Each pipe shall be laid accurately to 
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the line and grade shown on the drawings.  Pipe shall be laid and centered so that the sewer has a 
uniform invert.  As the work progresses, the interior of the sewer shall be cleared of all 
superfluous materials. 

3. Before making pipe joints, all surfaces of the portions of the pipe to be joined shall be clean and 
dry.  Lubricants, primers, and adhesives shall be used as recommended by the pipe manufacturer.  
The joints shall then be placed, fitted, joined, and adjusted to obtain the degree of water tightness 
required. 

4. Shape bottom of trench by hand for circumferential support to bottom 1/4 of pipe. 

B. Trenches shall be kept free of water and as dry as possible during bedding, laying, and jointing and for as 
long a period as required.  When work is not in progress, open ends of pipe and fittings shall be 
satisfactorily closed so that no trench water or other material will enter the pipe or fittings. 

C. As soon as possible after the joint is made, sufficient backfill material shall be placed along the pipe to 
prevent pipe movement off line or grade.  Plastic pipe shall be completely covered to prevent damage 
from ultraviolet light. 

D. If the maximum width of the trench at the top of the pipe, as specified in Section 31 23 00.00 20 - 
EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS, is 
exceeded for any reason other than by direction, the Contractor shall install, at no additional cost to 
NFCU, concrete cradling, pipe encasement, or other bedding required to support the added load of the 
backfill. 

E. Joints between different pipe materials shall be made as specified, using approved jointing materials. 

F. Pipe, fittings and joint material shall be handled and stored in accordance with the manufacturer's 
recommendations.  Storage facilities for plastic pipe, fittings, joint materials and solvents shall be 
classified and marked in accordance with NFPA 704, with classification as indicated in NFPA 49 and 
NFPA 325-1. 

3.3 TESTING AND INSPECTION 

A. All testing shall be in accordance with the governing authority having jurisdiction.  Where these 
specifications conflict with the standards and specifications of the governing authority having 
jurisdiction, the more conservative requirement(s) shall be implemented. 

B. Leakage Tests 

1. Lines shall be tested for leakage by low pressure air testing, infiltration tests or exfiltration 
tests, as appropriate. 

2. Low pressure air testing for PVC pipe shall be as prescribed in UBPPA UNI-B-6. 
3. Low pressure air testing for DIP shall be as required by the governing authority having 

jurisdiction. 
4. Prior to infiltration or exfiltration tests, the trench shall be backfilled up to at least the lower 

half of the pipe.  If required, sufficient additional backfill shall be placed to prevent pipe 
movement during testing, leaving the joints uncovered to permit inspection. 

5. Visible leaks encountered shall be corrected regardless of leakage test results.  When the 
water table is 2 feet or more above the top of the pipe at the upper end of the pipeline section 
to be tested, infiltration shall be measured using a suitable weir or other device acceptable to 
the local governing authority. 

6. When the local governing authority determines that infiltration cannot be properly tested, an 
exfiltration test shall be made by filling the line to be tested with water so that a head of at 
least 2 feet is provided above both the water table and the top of the pipe at the upper end of 
the pipeline to be tested.  The filled line shall be allowed to stand until the pipe has reached 
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its maximum absorption, but not less than 4 hours.  After absorption, the head shall be re-
established.  The amount of water required to maintain this water level during a 2-hour test 
period shall be measured. 

7. Leakage as measured by either the infiltration test or exfiltration test shall not exceed 0.2 gal 
per inch diameter per 100 feet of pipeline per hour.  When leakage exceeds the maximum 
amount specified, satisfactory correction shall be made and retesting accomplished.  Testing, 
correction, and retesting shall be made at no additional cost to NFCU. 

C. Deflection Tests:   All PVC pipe must pass a 5.0% deflection test as follows: Not before 30 days after 
pipe is laid and backfill placed, the Contractor shall, in the presence of the Inspector, test the pipe for 
deflection.  A mandrel, sized to permit up to 5.0% deflection, shall be used.  The sequence for testing 
is as follows: 

1. Completely flush the line making sure the pipe is clean of any mud or debris that would 
hinder the passage of the mandrel. 

2. During the final flushing of the line, attach a floating block or ball to the end of the mandrel 
pull rope and float the rope through the line. 

3. After the rope is threaded through the line, connect the pull rope to the mandrel and place the 
mandrel in the entrance of the pipe. 

4. Connect a retrieval rope to the back of the mandrel to pull it back, if necessary. 
5. Remove all the slack in the pull rope and place a tape marker on the rope at the ends of the 

pipe where the mandrel will exit, determining the location of the mandrel in the line.  
6. Draw mandrel through the sewer line. 
7. If a section with excessive deflection is found, locate it; dig down and uncover the pipe; 

inspect the pipe, if any damaged pipe is found, replace it; if pipe is not damaged, replace and 
thoroughly tamp the haunching and initial backfill and replace remainder of backfill. 

3.4 CONCRETE CRADLE AND ENCASEMENT 

A. Pipe shall be supported on a concrete cradle or encased in concrete where indicated on the Drawings or as 
required by on-site conditions. 

3.5 INSTALLATION OF WYE BRANCHES 

A. Wye branches shall be installed where sewer connections are indicated on the Drawings. 

B. Cutting into piping for connections shall not be done except in special approved cases. 

C. When the connecting pipe cannot be adequately supported on undisturbed earth or tamped backfill, the pipe 
shall be encased in concrete backfill or supported on a concrete cradle as directed.  Concrete required 
because of conditions resulting from faulty construction methods or negligence by the Contractor shall be 
installed at no additional cost to NFCU. 

D. The installation of wye branches in an existing sewer shall be made in accordance with the standards and 
specifications of the governing authority having jurisdiction.  

3.6 MANHOLE INSTALLATION 

A. Manholes shall be constructed of precast concrete manhole sections. 

B. Invert channels shall be smooth and semicircular in shape conforming to the inside of the adjacent sewer 
section.  Changes in direction of flow shall be made with a smooth curve of as large a radius as the size of 
the manhole will permit.  Changes in size and grade of the channels shall be made gradually and evenly.  



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

SANITARY SEWERS  333000-8

The invert channels shall be formed directly in the concrete of the manhole base, or shall be built up with 
brick and mortar. 

C. Pipe connections shall be made to manhole as shown on the Drawings. 

D. The floor of the manhole outside the channels shall be smooth and shall slope toward the channels not less 
than 1 inch per foot nor more than 2 inches per foot. 

E. Free drop inside the manholes shall not exceed 18 inches, measured from the invert of the inlet pipe to the 
top of the floor of the manhole outside the channels; drop manholes shall be constructed whenever the free 
drop would otherwise be greater than 18 inches. 

F. Manhole access steps shall be installed as shown on the Drawings. 

G. Mastic joints between precast rings shall be full-bedded in jointing compound and shall be smoothed to a 
uniform surface on both the interior and exterior of the manhole.  Installation of rubber gasket joints 
between precast rings shall be in accordance with the recommendations of the manufacturer. 

H. Unless otherwise indicated, tops of frames and covers shall be set flush with finished grade in paved areas 
or 6 inches higher than finished grade in unpaved areas.  Frame and cover assemblies shall be sealed to 
manhole sections using external preformed rubber joint seals that meet the requirements of ASTM D 412 
and ASTM D 624 unless otherwise specified. 

3.7 CONNECTING TO EXISTING MANHOLES 

A. Pipe connections to existing manholes shall be made so that finish work will conform as nearly as 
practicable to the applicable requirements specified for new manholes, including all necessary concrete 
work, cutting, and shaping. 

B. The connection shall be centered on the manhole. 

C. Holes for the new pipe shall be of sufficient diameter to allow packing cement mortar around the entire 
periphery of the pipe but no larger than 1.5 times the diameter of the pipe. 

D. Cutting the manhole shall be done in a manner that will cause the least damage to the walls. 

3.8 BUILDING CONNECTIONS 

A. Building connections shall include the lines to and connection with the building waste drainage piping at a 
point approximately 5 feet outside the building, unless otherwise indicated. 

B. Where building drain piping is not installed, the Contractor shall terminate the building connections 
approximately 5 feet from the site of the building at a point and in a manner designated on the Drawings. 

3.9 PIPE PLUGS 

A. Wye branches: Manufactured stopper installed in accordance with provisions for jointing. 

B. Sewer Pipe: Manufactured stopper or concrete masonry minimum 4 inches thick. 

C. Plugs shall permanently seal pipe but must be able to be removed without damaging the pipe. 

3.10 CLEANOUTS AND OTHER APPURTENANCES 
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Cleanouts and other appurtenances shall be installed where shown on the Drawings or as directed by the 
Inspector, and shall conform to the detail on the Drawings. 

End of Section 333000
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SECTION 334000  - STORM DRAINAGE SYSTEM

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment and incidentals necessary for the 
installation of the storm sewer system.  Including but not limited to manholes, pipes, joints, and other 
appurtenances necessary for a complete system. 

B. The construction required herein shall include construction storm sewers to points of connection with 
the building drains 5 feet outside the building to which the storm system is to be connected.  The 
Contractor shall replace damaged material and redo unacceptable work at no additional cost to Navy 
Federal Credit Union (NFCU).  Excavation and backfilling is specified in Section 312300.00 20 - 
EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS.  
Backfilling shall be accomplished after inspection by the Geotechnical Engineer.  The Contractor shall 
have a copy of the manufacturer's instructions available at the construction site at all times and shall 
follow these instructions unless directed otherwise by the Engineer. 

C. The Contractor shall provide barricades, warning signs, and warning lights around open excavations as 
necessary to prevent injury to persons.  

D. The Contractor is solely responsible for determining the potential for injury to persons and damage to 
property.  Where such potential is present, the contractor shall take appropriate measures to protect 
persons from injury and protect existing and new improvements from damage caused directly or 
indirectly by construction operations.

1.2 REFERENCE DOCUMENTS 

A. City of Westworth Village, Texas Stormwater Utility 

B. American Society for Testing and Materials 

1. ASTM C 32 2005 Sewer and Manhole Brick (Made from Clay or Shale) 
2. ASTM C 22/C 2000(2005)e1 Standard Specification for Concrete Aggregates 
3. ASTM C 55 2006e1 Concrete Brick 
4. ASTM C 62 2005 Building Brick (Solid Masonry Units Made from Clay or Shale) 
5. ASTM C 76 2008 Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe 
6. ASTM C 94 2007 Standard Specification for Ready-Mixed Concrete 
7. ASTM C 139 2005 Concrete Masonry Units for Construction of Catch Basins and Manholes 
8. ASTM C 144 2004 Standard Specification for Aggregate for Masonry Mortar 
9. ASTM C 150 2007 Standard Specification for Portland Cement 
10. ASTM C 270 2007a Mortar for Unit Masonry 
11. ASTM D 412 2006a Standard Test Methods for Vulcanized Rubber and Thermoplastic 

Rubbers and Thermoplastic Elastomers-Tension 
12. ASTM C 443 2005a Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber 

Gaskets
13. ASTM C 478 2008 Precast Reinforced Concrete Manhole Sections 
14. ASTM D 624 2000(2007) Standard Test Method for Tear Strength of Conventional 

Vulcanized Rubber and Thermoplastic Elastomers  
15. ASTM D 1056 2007 Flexible Cellular Materials - Sponge or Expanded Rubber 
16. ASTM D 11711999(2007) Rubber Deterioration - Surface Ozone Cracking Outdoors or 

Chamber (Triangular Specimens) 



NAVY FEDERAL CREDIT UNION – Westworth Village, Fort Worth, Texas FEBRUARY 2, 2012  
URS Corporation  PROJECT #1525-2306 

STORM DRAINAGE SYSTEM  334000-2

17. ASTM D 1784 2007 Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated 
Poly(Vinyl Chloride) (CPVC) Compounds 

18. ASTM D 2321 2005 Underground Installation of Thermoplastic Pipe for Sewers and Other 
Gravity-Flow Applications 

19. ASTM D 3034 2006 Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings 

20. ASTM D 3350 2006 Polyethylene Plastics Pipe and Fittings Materials
21. ASTM F 477 2007 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
22. ASTM F 679 2008 Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity Sewer Pipe 

and Fittings 

1.3 SUBMITTALS 

 Comply with the applicable provisions of Section 013400 Site Work Submittals. 

A. Submit, within thirty (30) days after execution of the contract, the manufacturer's certificate of 
compliance or certified analysis in accordance with applicable standards for each shipment of 
materials.  All certificates shall not be older than one year. 

B. Submit As-Builts for all components of the storm water drainage system such as pipes and structures. 

C. Printed copies of the manufacturer's recommendations for installation procedures of the material being 
placed, prior to installation. 

D. Complete shop drawings of all pipes, valves, structures and appurtenances shall be submitted for 
review.

E. Project Record Documents:  Accurately record the following. 

1. Actual locations of pipe runs, connections, manholes, catch basins, cleanouts, and invert 
elevations.

2. Identify and describe unexpected variations to subsoil conditions and location of uncharted 
utilities. 

1.4 QUALITY ASSURANCE 

A. All appurtenances shall be the products of firms fully experienced and qualified in the manufacturing 
of the particular material to be furnished. 

B. All additional temporary piping, pumps, and equipment necessary for the successful testing of the 
system is to be provided by the Contractor. 

C. All materials to meet the requirements of the governing authority. 

D. In addition to regular maintenance the contractor shall clear all storm drainage structures and pipe of 
all dirt, debris, and garbage at the completion of construction. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Materials delivered to site shall be inspected for damage, unloaded, and stored with a minimum of 
handling.  Materials shall not be stored directly on the ground.  The inside of pipes and fittings shall be 
kept free of dirt and debris. 

B. Before, during, and after installation, plastic pipe and fittings shall be protected from any environment 
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that would result in damage or deterioration to the material. 

C. The Contractor shall have a copy of the manufacturer's instructions available at the construction site at 
all times and shall follow these instructions unless directed otherwise by the Engineer. 

D. Solvents, solvent compounds, lubricants, elastomeric gaskets, and any similar materials required to 
install plastic pipe shall be stored in accordance with the manufacturer's recommendations and shall be 
discarded if the storage period exceeds the recommended shelf life.  Solvents in use shall be discarded 
when the recommended pot life is exceeded. 

E. Materials shall be handled in a manner that ensures delivery to the trench in sound, undamaged 
condition.  Pipe shall be carried to the trench, not dragged. 

1.6 UTILITY PROTECTION 

 Forty-eight (48) hours prior to excavation, the Contractor shall call appropriate Utilities Protection Center to locate
and protect existing utilities.  Any damage to these utilities is to be repaired at no additional cost to NFCU.  The  
Contractor is responsible for locating all utilities, either private or public. 

PART 2 - PRODUCTS

2.1 PIPE FOR CULVERTS AND STORM DRAINS 

A. All storm sewer shall be as shown on the drawings.  The materials shall be as specified herein and in 
accordance with the referenced documents. 

B. Reinforced Concrete Pipe shall conform to ASTM C 76, Class III for all pipe 42 inches and smaller 
and Class IV for all pipe 48 inches and larger unless indicated otherwise on the Drawings. Gaskets 
shall conform to ASTM C 443; rubber compression gaskets installed in accordance with 
manufacturer's published instructions. 

C. PVC Pipe shall be smooth wall conforming to ASTM F 679 produced from PVC certified by the 
compounder as meeting the requirements of ASTM D 1784, minimum cell class 12454-B.  Joints shall 
comply with ASTM D 3034, Table 2; integrally molded bell ends with factory supplied elastomeric 
gaskets and lubricant. 

2.2 FITTINGS 

A. Fittings shall be compatible with the pipe supplied and shall have a strength not less than that of the pipe.  
Fittings shall conform to the respective specifications and other requirements specified below. 

B. Reinforced Concrete Pipe shall have rubber-type gaskets conforming to ASTM C 443.  Gaskets shall 
have not more than one factory-fabricated splice, except that two factory-fabricated splices of the 
rubber-type gasket are permitted if the nominal diameter of the pipe being gasketed exceeds 54 inches. 

C. Polyvinyl Chloride (PVC) Pipe: Joints shall be solvent cement or elastomeric gasket type in 
accordance with the specification for the pipe and as recommended by the pipe manufacturer. 

2.3 FRAMES, COVERS, AND GRATES 

Frames, covers, and gates shall be as indicated on the Drawings and shall comply with the standards of the local  
governing authority. 

2.4 ACCESS STEPS AND SAFETY PLATFORMS 
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Access steps and safety platforms shall be as indicated on the Drawings and shall comply with the standards of the 
local governing authority. 

2.5 CEMENT MORTAR 

A. Cement mortar shall conform to ASTM C 270, Type M with Type II cement. 

B. Portland cement shall conform to ASTM C 150, Type II for concrete used in manholes, concrete cradles, 
concrete encasement, and thrust blocking.  Where aggregates are alkali reactive, as determined by 
Appendix XI of ASTM C 33, a cement containing less than 0.60 percent alkalis shall be used. 

C. Portland cement concrete shall conform to ASTM C 94, compressive strength of 4000 psi at 28 days, 
except for concrete cradle and encasement or concrete blocks for manholes.  Concrete used for cradle and 
encasement shall have a compressive strength of 3000 psi minimum at 28 days.  Concrete in place shall be 
protected from freezing and moisture loss for a minimum of 7 days. 

2.6 CONCRETE 

Unless otherwise specified, concrete and reinforced concrete shall conform to the requirements for concrete 
specified elsewhere in division three. 

2.7 PRECAST CONCRETE SEGMENTAL BLOCKS 

Precast concrete segmental block shall conform to ASTM C 139, not more than 8 inches thick, not less than 8   
inches long, and of such shape that joints can be sealed effectively and bonded with cement mortar. 

2.8 BRICK 

A. Brick shall conform to ASTM C 62, Grade SW; ASTM C 55, Grade S-I or S-II; or ASTM C 32, Grade 
MS.

B. Mortar for jointing and plastering shall consist of one part Portland cement and two parts fine sand.  
Lime may be added to the mortar in a quantity not more than 25 percent of the volume of cement.  The 
joints shall be filled completely and shall be smooth and free from surplus mortar on the inside of the 
structure.

C. Brick structures shall be plastered with 1/2 inch of mortar over the entire inside surface of the walls.   

D. For square or rectangular structures, brick shall be laid in stretcher courses with a header course every 
sixth course. 

E. For round structures, brick shall be laid radially with every sixth course a stretcher course. 

2.9 PRECAST REINFORCED CONCRETE STRUCTURES 

A. Precast concrete structures shall consist of precast reinforced concrete sections conforming with the typical 
details as shown on the drawings. 

B. Precast reinforced concrete manhole sections shall be manufactured, tested, and marked in accordance with 
the latest provisions of ASTM C478. 

C. Joints of manhole sections shall be of the tongue-and-groove type.  Sections shall be joined using O-ring 
rubber gaskets, flexible plastic gaskets conforming to the applicable provisions of ASTM C443 or an 
approved bituminous mastic joint material. 
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D. Each section of the precast manhole shall have not more than two holes for the purpose of handling and 
laying.  These holes shall be sealed with cement mortar using one part Portland cement to two parts clean 
sand, meeting ASTM C144.  Holes shall be sealed from the outside prior to backfilling the manhole. 

E. Holes in precast bases to receive sewer pipe shall be precast at the factory at the required locations and 
heights.  Knocking out of holes in the field will not be permitted. 

F. Manhole bases and inverts shall be constructed of 4000 psi concrete in accordance with details on the 
drawings and inverts shall have the same cross-section as the invert of the sewers that they connect.

G. Each manhole base shall be set upon a 6 inch minimum thickness mat of #57 crushed stone. 

PART 3 - EXECUTION

3.1 EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES 

Excavation of trenches, and for appurtenances and backfilling for culverts and storm drains, shall be in  
accordance with the applicable portions of Section 31 23 00.00 20 - EXCAVATION, FILLING, AND 

BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS 

3.2 BEDDING 

A. Bedding shall be of the type and thickness shown on the drawings. 

B. The bedding surface for the pipe shall provide a firm foundation of uniform density throughout the 
entire length of the pipe. 

C. Concrete Pipe Bedding:  When no bedding class is specified or detailed on the drawings, concrete pipe 
shall be bedded in a soil foundation accurately shaped and rounded to conform to the lowest one-
fourth of the outside portion of the pipe for the entire length of the pipe.  When necessary, the bedding 
shall be tamped.  Bell holes and depressions for joints shall be not more than the length, depth, and 
width required for properly making the particular type of joint. 

D. Corrugated Metal Pipe Bedding:  Bedding for corrugated metal pipe and pipe arch shall be in 
accordance with ASTM A 798.  It is not required to shape the bedding to the pipe geometry. 

E. Ductile Iron Pipe Bedding:  Bedding for ductile iron pipe shall be as shown on the drawings. 

F. Plastic Pipe Bedding:  Bedding for PVC and PE pipe shall meet the requirements of ASTM D 2321.  
Bedding, haunching, and initial backfill shall be either Class IB or II material. 

3.3 PIPE INSTALLATION 

A. Pipe Laying 

1. Pipe shall be protected during handling against impact shocks and free fall; the pipe interior shall 
be free of extraneous material. Each pipe shall be thoroughly examined before being laid; 
defective or damaged pipe shall not be used.  Plastic pipe shall be protected from exposure to 
direct sunlight prior to laying, if necessary to maintain adequate pipe stiffness and meet 
installation deflection requirements. 

2. Pipe laying shall proceed upgrade with the spigot ends of bell-and-spigot pipe and tongue ends of 
tongue-and-groove pipe pointing in the direction of the flow.  Each pipe shall be laid accurately to 
the line and grade shown on the drawings.  Pipe shall be laid and centered so that the sewer has a 
uniform invert.  As the work progresses, the interior of the sewer shall be cleared of all 
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superfluous materials. 
3. Before making pipe joints, all surfaces of the portions of the pipe to be joined shall be clean and 

dry.  Lubricants, primers, and adhesives shall be used as recommended by the pipe manufacturer. 
The joints shall then be placed, fitted, joined, and adjusted to obtain the degree of water tightness 
required. 

4. Shape bottom of trench by hand for circumferential support to bottom 1/4 of pipe. 
5. Pipe shall not be laid in water, and pipe shall not be laid when trench conditions or weather 

are unsuitable for such work. 

B. Trenches shall be kept free of water and as dry as possible during bedding, laying, and jointing and for as 
long a period as required.  When work is not in progress, open ends of pipe and fittings shall be 
satisfactorily closed so that no trench water or other material will enter the pipe or fittings. 

C. As soon as possible after the joint is made, sufficient backfill material shall be placed along the pipe to 
prevent pipe movement off line or grade.  Plastic pipe shall be completely covered to prevent damage 
from ultraviolet light. 

D. If the maximum width of the trench at the top of the pipe, as specified in Section 31 23 00.00 20 - 
EXCAVATION, FILLING, AND BACKFILLING FOR BUILDINGS AND UTILITY SYSTEMS, is 
exceeded for any reason other than by direction, the Contractor shall install, at no additional cost to 
NFCU, concrete cradling, pipe encasement, or other bedding required to support the added load of the 
backfill. 

E. Joints between different pipe materials shall be made as specified, using approved jointing materials. 

F. Multiple Culverts:  Where multiple lines of pipe are installed, adjacent sides of pipe shall be at least 
half the nominal pipe diameter or 3 feet apart, whichever is less. 

3.4  JOINTING 

Reinforced Concrete Pipe: 

1. Gaskets and jointing materials shall be as recommended by the particular manufacturer in 
regard to use of lubricants, cements, adhesives, and other special installation requirements.   

2. Surfaces to receive lubricants, cements, or adhesives shall be clean and dry. 
3. Gaskets and jointing materials shall be affixed to the pipe not more than 24 hours prior to the 

installation of the pipe, and shall be protected from the sun, blowing dust, and other 
deleterious agents at all times. 

4. Gaskets and jointing materials shall be inspected before installing the pipe; any loose or 
improperly affixed gaskets and jointing materials shall be removed and replaced. 

5. The pipe shall be aligned with the previously installed pipe, and the joint pushed home.  If, 
while the joint is being made the gasket becomes visibly dislocated the pipe shall be removed 
and the joint remade. 

3.5 BACKFILLING AND COMPACTION 

A. Backfilling and compaction for culverts and storm drains shall be in accordance with the applicable 
portions of Section 31 23 00.00 20 - EXCAVATION, FILLING, AND BACKFILLING FOR 
BUILDINGS AND UTILITY SYSTEMS. 

B. When compacting by rolling or operating heavy equipment parallel with the pipe, displacement of or 
injury to the pipe shall be avoided.  Movement of construction machinery over a culvert or storm drain 
at any stage of construction shall be at the Contractor's risk.  Any damaged pipe shall be repaired or 
replaced at no additional cost to NFCU. 
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3.6 CONCRETE CRADLE AND ENCASEMENT 

Pipe shall be supported on a concrete cradle or encased in concrete where indicated on the Drawings or as required 
by on-site conditions. 

3.7 INSTALLATION OF STORM DRAINAGE STRUCTURES AND HEADWALLS 

A. Structures shall be constructed of precast concrete. 

B. Invert channels shall be smooth and semicircular in shape conforming to the inside of the adjacent sewer 
section.  Changes in direction of flow shall be made with a smooth curve of as large a radius as the size of 
the manhole will permit.  Changes in size and grade of the channels shall be made gradually and evenly.  
The invert channels shall be formed directly in the concrete of the manhole base, or shall be built up with 
brick and mortar. 

C. Pipe connections shall be made to manhole as shown on the Drawings. 

D. The floor of the manhole outside the channels shall be smooth and shall slope toward the channels not less 
than 1 inch per foot nor more than 2 inches per foot. 

E. Free drop inside the manholes shall not exceed two times the diameter of the largest pipe, measured from 
the invert of the inlet pipe to the top of the floor of the manhole outside the channels; drop manholes shall 
be constructed whenever the free drop would otherwise be greater than two times the diameter of the 
largest pipe. 

F. Manhole access steps shall be installed as shown on the Drawings. 

G. Mastic joints between precast rings shall be full-bedded in jointing compound and shall be smoothed to a 
uniform surface on both the interior and exterior of the manhole.  Installation of rubber gasket joints 
between precast rings shall be in accordance with the recommendations of the manufacturer. 

H. Unless otherwise indicated, tops of frames and covers shall be set flush with finished grade in paved areas 
or 6 inches higher than finished grade in unpaved areas.  Frame and cover assemblies shall be sealed to 
manhole sections using external preformed rubber joint seals that meet the requirements of ASTM D 412 
and ASTM D 624 unless otherwise specified. 

3.8 CONNECTING TO EXISTING MANHOLES 

A. Pipe connections to existing manholes shall be made so that finish work will conform as nearly as 
practicable to the applicable requirements specified for new manholes, including all necessary concrete 
work, cutting, and shaping. 

B. The connection shall be centered on the manhole. 

C. Holes for the new pipe shall be of sufficient diameter to allow packing cement mortar around the entire 
periphery of the pipe but no larger than 1.5 times the diameter of the pipe. 

D. Cutting the manhole shall be done in a manner that will cause the least damage to the walls. 

3.9 BUILDING CONNECTIONS 
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A. Building connections shall include the lines to and connection with the building drainage piping at a point 
approximately 5 feet outside the building, unless otherwise indicated. 

B. Where building drain piping is not installed, the Contractor shall terminate the building connections 
approximately 5 feet from the site of the building at a point and in a manner designated on the Drawings. 

3.10 CLEANOUTS AND OTHER APPURTENANCES 

Cleanouts and other appurtenances shall be installed where shown on the Drawings or as directed by the Inspector, 
and shall conform to the detail on the Drawings. 

3.11 TESTING AND INSPECTION 

Leakage and deflection testing shall be performed in accordance with the requirements of the governing 
authority having jurisdiction. 

End of Section 334000
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