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SECTION 02 02 00

SUBSURFACE DATA
12/02

PART 1 GENERAL
Not Used.

PART 2 PRODUCTS
Not Used.

PART 3 EXECUTION

3.1 AVAILABLE SUBSURFACE SOIL DATA

3.1.1 Geotechnical Reports
A Geotechnical Data Report (GDR) has been prepared for this project and is
included in electronic format in the reference section of these
specifications for information only.

3.1.2 Subsurface Explorations and Laboratory Testing
Subsurface explorations along the project are included as an attachment of
this specification (Section 3.2.3). Explorations provided are included for
general site assessment purposes. Stick logs are inclusive of explorations
performed for this project and those from previous studies may not be
representative of the general conditions, since they are based on discrete
locations.

3.1.3 Subsurface Conditions
Boring logs are presented in the contract specifications. Any data on
subsurface conditions shown in the specifications may not be representative
of the General Conditions, since they are based on discrete locations. The
water levels shown on the logs of explorations are those measured at the
time of drilling. As the water table is related to the river stage and
irrigation practices, the water table is expected to change during the
construction period.

3.2 ADDITIONAL INVESTIGATION

3.2.1 Attachment A
Attahcment A - Plans and Profiles along Reach B.

-- End of Section --
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Reach B Geotechnical Data Report Contract No. W91238-16-D-0018
Task Order W9123818F0118

Appendix A Geologic Plans and Profiles
Appendix A includes the following information:

A-1 Plan and Profile Index and Legend

A-2a Plan and Profile Station 650+00 to Station 675+00
A-2b Plan and Profile Station 650+00 to Station 675+00
A-3a Plan and Profile Station 675+00 to Station 700+00
A-3b Plan and Profile Station 675+00 to Station 700+00
A-4a Plan and Profile Station 700+00 to Station 725+00
A-4b Plan and Profile Station 700+00 to Station 725+00
A-5a Plan and Profile Station 725+00 to Station 750+00
A-5b Plan and Profile Station 725+00 to Station 750+00
A-6a Plan and Profile Station 750+00 to Station 775+00
A-6b Plan and Profile Station 750+00 to Station 775+00

U.S. Army Corps of Engineers AECOM



e

&

Surficial Geology PLAN LEGEND

Graphic Group Names

188 )
[€) Levee Mile . Lean Clay (CL) . Lean Clay with Sand (CL) . Lean Clay with Gravel (CL) Boring Information
Geologic Units Explorations

Surficial Geology was mapped at 1:20,000.

. Sandy Lean Clay (CL) (SéaLn)dy Lean Clay with Gravel . Gravelly Lean Clay (CL)
Water, as mapped from 1937* aerial photographs; date (if shown) CPT (AECOM)

indicates year of historical dataset used to map.
Hand Auger . Fat Clay (CH) . Fat Clay with Sand (CH) . Sandy Fat Clay (CH)

Artificial fill; as mapped from 1937 aerial photographs and Levee Crown Blow Count

historical topographic maps. Historic Boring . Lean to Fat Clay (CL/CH) . Lean to Fat Clay with Sand . Silty Clay (CL- {=N60)
Levee (made of srtificial fill); as mapped from 1937 aerial (CLUCH)

photographs and historical topographic maps. Historic CPT ; N(60)ASTM blowcount,

. Silty Clay with Sand (CL- . Sandy Silty Clay (CL-ML) (S(':'Bhi‘;‘y to Clayey Silt /_ blows/foot

2F-17-05
GS Elev. 24.0 ft
Offset: 10.6 ft

| 9 T L |
WARARE Bl ad
NI ¢ G R
urru“@?q yudes *
L | ANt - Historical crevasse splay deposits; fine to coarse sand, with Analysis Cross Section
L1 © - lenses of gravel; deposited after breaching of natural levees.

At . } i } i } i
‘._]ﬁi__‘\% D 4 a AL | it Historical overbank deposits; sand, silt, and clay with trace fine Levee Alignment fpd; Clayey Silt (ML/CL) m Clayey Silt with Sand (ML/CL) m Sandy Clayey Silt (ML/CL)
i ! | gravel, deposited during high-stage water flow that overtopped ! ' ’ ‘ ! )

channel banks. Reach Boundary

Holocene alluvial deposits; undiffereniated, sand, silt, and PROFILE LEGEND : . : . : :

minor lenses of fine gravel; in some places obscured by | | | Sandy Silt (ML) I'Uy Sandy Silt with Gravel (ML) | | | Elastic Silt (MH)
urbanization (Urb). —— Approximate Elevation of Bottom of Cutoff Wall . s i

Holocene crevasse splay deposits; fine to coarse sand and silt with I 1 P

clay, with minor lenses of gravel deposited from breaching of natural —— Landside Ditch Invert | | | Elastic Silt with Sand (MH) . Organic Lean Clay (CL) % Organic Fat Clay (OH)
levees. : ) i )

Historical

| | | Silt (ML) | | | Silt with Sand (ML) HL Silt with Gravel (ML)

SM

Holocene

USCS CIa.':,.':,ification—/s.{S

Landside Levee Toe )] ‘ g
2 2 Sandy Organic Silt (OL) Peat (PT) ! Poorly Graded Sand (SP)

g R B L P B et |1 ¢ MY — : R R A G et ? i —— Levee Crest
1 e AT N o | | 1= Ty ' . Z Tt | i ol BFOE S : AR il 1y : : . ; Poorly Graded Sand with i Poorly Graded Sand with ‘ } Poorly Graded Sand with Silt
S Sy e | B : = TR s a8 INDEX LEGEND 8 #45 Clay (SP-SC) HEEE (SP-SM) )
{ -_ra_,-_-.-_m_«-u_«_a_».: S R 5= i T J CPT Information

SAMPLER TYPES I h
. Poorly Graded Sand with Silt g z Well-Graded Sand with Cla
Levee Alignment 1 el (&P-oMh Well-Graded Sand (SW) y

Standard

Penetration Sonic Core .
Test Plan Extent with Plate Number £ Well-Graded Sand with Clay Well-Graded Sand with Silt i Well-Graded Sand with Silt
i and Gravel (SW-SC) 11 (SW-SM) 4 and Gravel (SW-SM) Levee Crown

GS Elev. 24.0 ft
Offset: 10.6 ft

Modified
California

Cont Core
WA G L) (¥ LT

Py

Clayey Sand (SC) /,/ﬁ Clayey Sand with Gravel (SC) ¥4 Silty Clayey Sand (SC-SM)

Poorly Graded Gravel with Poorly Graded Gravel with Poorly Graded Gravel with
Sand (GP) Clay and Sand (GP-GC) Silt and Sand (GP-GM)

Well-Graded Gravel with Clay Well-Graded Gravel with Silt
. Well-Graded Gravel (GW) and Sand (GW-GC) and Sand (GW-GM)

Standard

Bag S |
California ag Sample

Shelby Tube

Silty Sand (SM) i Silty Sand with Gravel (SM) . Poorly Graded Gravel (GP)
Punch Core |

Bulk/Grab S, I icti i 0 Corrected Tip Resistance,
u rab Sample . Silty Gravel (GM) . Silty Gravel with Sand (GM) . Concrete Friction Ratio, Ry,% O tsf P

Note: Soils were classified in the field in general accordance with ATM D2488-06, Standard Practice for Description and Identification of Soils (Visual
Manual Procedure). Where laboratory testing was performed, classifications were modified in general accordance with ASTM D2487-06, Standard
Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System).

Borderline symbols, two group symbols separated by a slash, may be used in field visual classification when (1) percentage of fines is estimated to
be between 45% and 55%, (2) percentages of sand and gravel are estimated to be about the same, (3) soil could be either well graded or poorly
graded, (4) soil could be either a silt or a clay, or (5) fine-grained soil has properties indicating that it is at the boundary between low and high
plasticity.

v

T Gt R

DETAIL AREA

NEVADA

PLACER

EL DORADO
PIaceR/iII 5
Sacramento

SACRAMENTO
AMADOR

SOLANO

SAN JOAQUIN CALAVERAS

AMERICAN RIVER COMMON FEATURES PROJECT,
NATOMAS BASIN, REACH B

Feet
1inch =700 feet

.

J

R s e |w‘
|| I 'S

| i

Appendix A

US Army Corps
- of Engir_?eers_g 1

A

\\GISDataDeliverable\NATS_GER_VI\TOC_NATS_GER_V1\Plates\MXD\NATSGER1V1PPNPINDEX.mxd 08.19.2014 SAC




K:\Projects\USACE\NatomasSupport\ReachB\02_Maps\02_Report_Maps\NatomasReachB_AppPnP.mxd 12/13/2018 mike.snyder SAC

SREZ08948)

REZ08202 A e <
(7 7dteer)

< S
_ _ : _ A4 . . . 0 100
SSRE4E-45 | | ' e | " ' —
e ' Feet
1inch =100 feet
NOTES:
SREZ08:103 N
1. Elevations and locations of levee crown, landside toe, and waterside toe
SREZ08%102 A SREZ0S07 ¢ are approximate. These elevations are based on LIDAR data obtained by
3 <" % 2ER11%089 DWR’s CVFPP (Central Valley Flood Protection Program).
66500 - 1 2. Where water was present in the ditch at the time LIDAR was flown, the

ditch bottom was estimated.

3. Stick logs represent general soil conditions encountered at the time of
exploration. For more detailed information on the materials encountered,
refer to boring and CPT logs in the Geotechnical Data Report. No warranty
is provided regarding the continuity of soil conditions between individual
explorations.

4. When reported, N60 (ASTM), refers to N60 (ASTM) = N field * Hammer
Efficiency (%). See Geotechnical Data Report for hammer efficiency data
for individual borings.

5. Historical boring locations and profiles are based on available information.

6. USCS classification labels are not presented on the profiles for soil lenses
(thickness less than 1.5 feet).

CPI209%1:8 7. The information provided in these plans and stick-log plates has been

compiled from a variety of sources. AECOM does not attest to the accuracy,

. ! W=, completeness, or reliability of geotechnical exploration and other
- e subsurface data by others that are included or referenced in these plates.
wae@ 0@ ﬂ G] @ 8. Only exploration locations within the station limits defined below are shown.
. ) 9. Exploration locations in bold are shown in the profile view. Refer to
alternate plate for additional explorations within station limits defined below.

10. This is a color figure. Black and white reproduction should not be relied
upon as data will be lost.

11. To prevent scale distortion, this map should be printed on a 34 x 22 size
sheet.

12. These plan and profile drawings are for the use and benefit of USACE,
and their consultants in connection with the execution of the Natomas
Basin Reach B Levee Improvement project. Use by any other party is
at their own discretion and risk.
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2. Where water was present in the ditch at the time LIDAR was flown, the
ditch bottom was estimated.

3. Stick logs represent general soil conditions encountered at the time of
exploration. For more detailed information on the materials encountered,
refer to boring and CPT logs in the Geotechnical Data Report. No warranty
is provided regarding the continuity of soil conditions between individual
explorations.

4. When reported, N60 (ASTM), refers to N60 (ASTM) = N field * Hammer
Efficiency (%). See Geotechnical Data Report for hammer efficiency data
for individual borings.

5. Historical boring locations and profiles are based on available information.

6. USCS classification labels are not presented on the profiles for soil lenses
(thickness less than 1.5 feet).

7. The information provided in these plans and stick-log plates has been

compiled from a variety of sources. AECOM does not attest to the accuracy,

. : s completeness, or reliability of geotechnical exploration and other
- B subsurface data by others that are included or referenced in these plates.
wae@ 0@ ﬂ G] @ 8. Only exploration locations within the station limits defined below are shown.
: i 9. Exploration locations in bold are shown in the profile view. Refer to
alternate plate for additional explorations within station limits defined below.

10. This is a color figure. Black and white reproduction should not be relied
upon as data will be lost.

11. To prevent scale distortion, this map should be printed on a 34 x 22 size
sheet.

12. These plan and profile drawings are for the use and benefit of USACE,
and their consultants in connection with the execution of the Natomas
Basin Reach B Levee Improvement project. Use by any other party is
at their own discretion and risk.
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8. Only exploration locations within the station limits defined below are shown.

9. Exploration locations in bold are shown in the profile view. Refer to
alternate plate for additional explorations within station limits defined below.

10. This is a color figure. Black and white reproduction should not be relied
upon as data will be lost.

11. To prevent scale distortion, this map should be printed on a 34 x 22 size
sheet.

12. These plan and profile drawings are for the use and benefit of USACE,

and their consultants in connection with the execution of the Natomas

WQQQ ee ﬂ G] @ g Basin Reach B Levee Improvement project. Use by any other party is

) r at their own discretion and risk.
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NOTES:

1. Elevations and locations of levee crown, landside toe, and waterside toe
are approximate. These elevations are based on LIiDAR data obtained by
DWR’s CVFPP (Central Valley Flood Protection Program).

2. Where water was present in the ditch at the time LIDAR was flown, the

e - ditch bottom was estimated.

& (_\ 3. Stick Iog'_s represent genera} soi_l conditi(_)ns encountered_ at the time of
: F 5 exploration. For more detailed information on the materials encountered,

: refer to boring and CPT logs in the Geotechnical Data Report. No warranty

2F-01-12 M is provided regarding the continuity of soil conditions between individual
S REEIN 2 . explorations.
2 4. When reported, N60 (ASTM), refers to N60 (ASTM) = N field * Hammer
w G - Efficiency (%). See Geotechnical Data Report for hammer efficiency data

ISRE; 09474 . A - \ for individual borings.

(SREZ08453 5. Historical boring locations and profiles are based on available information.

6. USCS classification labels are not presented on the profiles for soil lenses
(thickness less than 1.5 feet).

7. The information provided in these plans and stick-log plates has been
compiled from a variety of sources. AECOM does not attest to the accuracy,
completeness, or reliability of geotechnical exploration and other
subsurface data by others that are included or referenced in these plates.

8. Only exploration locations within the station limits defined below are shown.

9. Exploration locations in bold are shown in the profile view. Refer to
alternate plate for additional explorations within station limits defined below.

10. This is a color figure. Black and white reproduction should not be relied
upon as data will be lost.

11. To prevent scale distortion, this map should be printed on a 34 x 22 size
sheet.

12. These plan and profile drawings are for the use and benefit of USACE,

and their consultants in connection with the execution of the Natomas

WQﬁ@ '?8 ﬂ G] @ x N Basin Reach B Levee Improvement project. Use by any other party is

at their own discretion and risk.
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NOTES:

1. Elevations and locations of levee crown, landside toe, and waterside toe
are approximate. These elevations are based on LIiDAR data obtained by
DWR’s CVFPP (Central Valley Flood Protection Program).

2. Where water was present in the ditch at the time LIDAR was flown, the
ditch bottom was estimated.

3. Stick logs represent general soil conditions encountered at the time of
exploration. For more detailed information on the materials encountered,

i ;_ . refer to boring and CPT logs in the Geotechnical Data Report. No warranty

'SREI0856) : / / is provided regarding the continuity of soil conditions between individual

| explorations.
(CPT21.0218] CPR=-21 (A) ' i 4. When reported, N60 (ASTM), refers to N60 (ASTM) = N field * Hammer

(A) Fi| I~ Efficiency (%). See Geotechnical Data Report for hammer efficiency data

i S for individual borings.
(A G020 s 5. Historical boring locations and profiles are based on available information.
-, 6. USCS classification labels are not presented on the profiles for soil lenses
A T (thickness less than 1.5 feet).
SREZ08-158 . R SOl 000M770:£00]T} ' 7. The information provided in these plans and stick-log plates has been
Sub -Reac hi3 compiled from a variety of sources. AECOM does not attest to the accuracy,
1440400 completeness, or reliability of geotechnical exploration and other
subsurface data by others that are included or referenced in these plates.
8. Only exploration locations within the station limits defined below are shown.
9. Exploration locations in bold are shown in the profile view. Refer to
. - alternate plate for additional explorations within station limits defined below.
10. This is a color figure. Black and white reproduction should not be relied
SRES, upon as data will be lost.
11. To prevent scale distortion, this map should be printed on a 34 x 22 size
sheet.
12. These plan and profile drawings are for the use and benefit of USACE,
and their consultants in connection with the execution of the Natomas
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NOTES:

1. Elevations and locations of levee crown, landside toe, and waterside toe
are approximate. These elevations are based on LIDAR data obtained by
DWR’s CVFPP (Central Valley Flood Protection Program).

2. Where water was present in the ditch at the time LIiDAR was flown, the
ditch bottom was estimated.

3. Stick logs represent general soil conditions encountered at the time of
exploration. For more detailed information on the materials encountered,

y / ] ] ; refer to boring and CPT logs in the Geotechnical Data Report. No warranty
'SRE-08- 56/ ; ; F is provided regarding the continuity of soil conditions between individual
. | explorations.
CPT-10-18 CRIT210-2114) / 0 4. When reported, N60 (ASTM), refers to N60 (ASTM) = N field * Hammer
a g f Efficiency (%). See Geotechnical Data Report for hammer efficiency data

CPTA.0:20 k ) for individual borings.
A 4 ¢ , 5. Historical boring locations and profiles are based on available information.
6. USCS classification labels are not presented on the profiles for soil lenses

P 6000 T , .
= SREYOSW58) A . (thickness less than 1.5 feet).

Sub=R . URSO/4L0005770£00]T; 7. The information provided in these plans and stick-log plates has been
ubzRReach 3 compiled from a variety of sources. AECOM does not attest to the accuracy,
m completeness, or reliability of geotechnical exploration and other

subsurface data by others that are included or referenced in these plates.
8. Only exploration locations within the station limits defined below are shown.
9. Exploration locations in bold are shown in the profile view. Refer to
: - alternate plate for additional explorations within station limits defined below.
10. This is a color figure. Black and white reproduction should not be relied
upon as data will be lost.
11. To prevent scale distortion, this map should be printed on a 34 x 22 size
sheet.
12. These plan and profile drawings are for the use and benefit of USACE,
and their consultants in connection with the execution of the Natomas

WQQG 08 n @ @ Basin Reach B Levee Improvement project. Use by any other party is
at their own discretion and risk.
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SECTION 02 32 00

SUBSURFACE DRILLING, SAMPLING, AND TESTING
05/10

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D1452/D1452M (2016) Standard Practice for Soil
Exploration and Sampling by Auger Borings

ASTM D1586 (2011) Penetration Test and Split-Barrel
Sampling of Soils

ASTM D1587/D1587M (2015) Thin-Walled Tube Sampling of Soils
for Geotechnical Purposes

ASTM D2487 (2017) Standard Practice for
Classification of Soils for Engineering
Purposes (Unified Soil Classification
System)

ASTM D6913 (2017) Particle-Size Distribution of Soils
using Sieve Analysis

ASTM D7928 (2017) Standard Test Method for
Particle-Size Distribution (Gradation) of
Fine-Grained Soils Using the Sedimentation
(Hydrometer) Analysis

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CALTRANS)

CDT Std Specs (2015) State of California Department of
Transportation (CALTRANS) Standard
Specifications

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 1110-1-1084 (2001) Geotechnical Investigations

ER 1110-1-1807 (2014) Drilling in Earth Embankment Dams
and Levees

.2 SYSTEM DESCRIPTION

Provide the data to determine the type, nature, and characteristics of
subsurface materials and the extent and conditions of the various materials
as they exist to the depths and at the locations specified. This is to be
accomplished by means of auger borings, drive sample borings, undisturbed

SECTION 02 32 00 Page 3
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sample borings, and test pit excavation.

Contractor shall minimize the use of drilling fluid such as air, gas,
water, mud, polymers, slurries or any other drilling fluid that could
pressurize borehole soil during drilling through the levee embankment.

1.2.1 Auger Borings and Sampling

An auger boring is any boring made in unconsolidated soils with a
conventional manually or power-driven earth auger for the purpose of
obtaining samples of subsurface materials. Auger boring and sampling shall
be performed in accordance with ASTM D1452/D1452M, or as directed by the
Contracting Officer.

1.2.2 Drive Sample Borings and Sampling

A drive sample boring is a boring made through unconsolidated or partly
consolidated sediments or decomposed rock by means of a mechanically driven
sampler. The purpose of these borings is to obtain knowledge of the
composition, the thickness, the depth, the sequence, the structure, and the
pertinent physical properties of foundation or borrow materials. Drive
sample boring and sampling shall be performed in accordance with

ASTM D1587/D1587M or as directed by the Contracting Officer. Standard
Penetration Tests (SPT) shall be performed in accordance with ASTM D1586.

1.2.3 Undisturbed Sample Borings and Sampling

An undisturbed sample boring is a boring made to obtain soil samples which,
when tested, will show properties as close to the in situ (in place)
properties as any sample which can be obtained. All undisturbed sampling
shall be accomplished in accordance with ASTM D1587/D1587M or as directed
by the Contracting Officer.

1.2.4 Test Pit Excavation and Sampling

A test pit is any excavation in soil, hardpan, decomposed rock, or other
unconsolidated or partially consolidated overburden materials which has an
open cross-sectional area large enough to permit efficient excavation and
shoring/lining, engineering and geological inspection and photographing of
the subsurface soils and manual undisturbed sampling from within the test
pit. All test pits shall be excavated, dewatered (if necessary),
shored/lined and protected from surface water drainage in accordance with
all applicable Federal, State, local, Corps of Engineers, and OSHA gafety
regulations.

1.2.5 Sequencing and Scheduling
1.2.5.1 Schedule of Drilling, Sampling, and Testing

Prior to starting work, submit a plan for drilling, sampling, testing, and
safety. The plan shall include, but shall not be limited to, the proposed
method of drilling and sampling including a description of the equipment
and sampling tools that will be used, a listing of any subContractors to
include a description of how the subContractors will be used and a
description of all methods and procedures that will be utilized to insure a
safe operation and to protect the environment. No work shall be performed
until this plan has been approved and no deviation from the approved plan
will be permitted without prior approval by the Contracting Officer.
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1.2.5.2 Order of Work

The order in which the work is to be accomplished will be determined in the
field by the Contracting Officer.

1.2.5.2.1 Numerical Sequence
It is intended that the drilling be accomplished in the numerical sequence
indicated in the list in paragraph SCHEDULE OF DRILLING, SAMPLING, AND
TESTING; however, the Contracting Officer may vary the order whenever and
in whatever manner is deemed best for accomplishing the work.

1.2.5.2.2 Reporter
Provide a qualified, licensed Geologist experienced in subsurface
exploration for each drill unit to oversee all drilling, sampling, and
field testing operations. This individual shall be responsible for the
preparation of a separate log and/or report for each boring, pressure test,
or test pit. This individual shall also be responsible for the preparation
of all soil and rock samples for delivery to the designated point.

1.2.5.2.3 Government Oversight
The presence of a Government representative or the keeping of separate
drilling records by the Contracting Officer shall not relieve the
Contractor of the responsibility for the work specified in this
specification.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Drilling Program Plan in accordance with ER 1110-1-1807 Drilling
in Earth Embankment Dams and Levees; G

SD-02 Shop Drawings
Drilling Log; G
SD-03 Product Data

Permits, Certifications, and Licenses
Schedule of Drilling, Sampling, and Testing; G

1.3.1 Drilling Program Plan

Drilling Program Plan must be submitted to the district office at least six
weeks in advance of drilling.

1.4 QUALITY ASSURANCE

Comply with all Federal, State and local laws, regulations and ordinances
relating to the performance of this work. Procure all required permits,
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certifications and licenses required by Federal, State, and local law for
the execution of this work. Submit copies of all permits, certifications,
and licenses prior to starting work. This submittal shall also include a
statement of the prior experience, in the type of work described in these
specifications, of the person or persons designated to perform the work
specified herein.

1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 General

The Contractor is solely responsible for preserving all samples in good
condition. Samples shall be kept from freezing and from undue exposure to
the weather, and shall keep all descriptive labels and designations on
sample jars, tubes, and boxes clean and legible until final delivery of
samples to, and acceptance by, the Contracting Officer. Except as
otherwise specified, deliver samples to the Contracting Officer. Samples
shall be delivered within the time limits specified for each type of
investigation or in accordance with schedules prepared by the Contracting
Officer.

1.5.2 Undisturbed Samples

Take every precaution to avoid damage to samples as a result of careless
handling and undue delay in shipping. Samples shall be shipped in
containers approved by the Contracting Officer and shall be of sufficient
durability to protect the samples from any damage during shipment. The
sample tubes shall be well packed in vermiculite or other equal material
approved by the Contracting Officer to protect the samples against
vibration. Avoid exposing sealed and crated samples to precipitation,
direct sunlight, freezing and temperatures in excess of 100 degrees F.
Samples permitted to freeze, even partially, shall be replaced by the
Contractor. 1In general, no undisturbed samples shall remain on the site of
sampling for more than one week before shipment. Samples shall be stored
and shipped with the tube in a vertical position in order to prevent
consolidation and segregation or change of water content.

1.6 PROJECT/SITE CONDITIONS
1.6.1 Environmental Requirements

In order to prevent and to provide for abatement and control of any
environmental pollution arising from Contractor activities in the
performance of this contract, the Contractor and its subContractors shall
comply with all applicable Federal, State, and local laws, regulations, and
ordinances concerning environmental pollution control and abatement.

a. The Contractor is responsible for keeping informed of all updates and
changes in all applicable laws, regulations, and ordinances.

b. Do not pollute lakes, ditches, rivers, springs, canals, waterways,
groundwaters, or reservoirs with drill fluids, fuels, oils, bitumens,
calcium chloride, insecticides, herbicides, or other materials that may
be harmful to the environment or a detriment to outdoor recreation.
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PART 2 PRODUCTS
2.1 CONTAINERS

The Contractor shall furnish jars, tubes, plastic bags, and boxes for the
storage and shipment of samples. Soil samples collected during drilling
shall be preserved as per EM 1110-1-1084 and per ASTM D6913 and ASTM D7928
based on their sample group.

2.1.1 Sample Jars

Sample jars shall be 1 pint capacity, wide-mouth glass jars with
moisture-tight screw tops.

2.1.2 Shipping Boxes

Boxes for shipping sample jars shall be corrugated cardboard boxes that
have the capacity to hold no more than 12 sample jars and the strength to
contain and protect the jars and their contents under ordinary handling and
environmental conditions.

2.1.3 Tubes and Crates

Undisturbed samples shall be shipped in thin walled Shelby tubes packed in
crates.

2.1.4 Plastic Bags

Plastic bags are considered suitable containers for Group A and B samples.
Disturbed samples to be used for soil classifications tests may be stored
in plastic bags, sealed to maintain in situ moisture characteristics to the
maximum extent practicable. Plastic bags shall be labeled directly on the
bag with the required information for identification during laboratory
testing.

2.2 LABELS
2.2.1 Sample Jar Labels
A printed or type-written, fade resistant and waterproof label shall be

affixed to the outside of each jar and shall contain the following
information:

PROJECT (such as Table Rock Dam)|LOCATION (such as Borrow Area B)
HOLE NO. STATION

JAR NO. of JARS

TOP DEPTH OF

ELEVATION OF SAMPLE

DESCRIPTION (such as moist, silty, medium sand)

OF MATERIAL

2.2.2 Shipping Box Labels

Each box of jar samples shall be identified with weatherproof and
wear-proof labels indicating the following:
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2

2

PROJECT

LOCATION

JAR SAMPLES FROM HOLE OR HOLES

.3 EQUIPMENT AND SUPPLIES

.3.1 Auger Boring and Sampling

Furnish the equipment for making auger borings including, but not limited
to, standard continuous flight augers and/or standard cup-type earth
augers, similar or approved equal to the Iwan Auger and not less than 4
inches in diameter unless otherwise approved. The augers shall be
completely equipped with all the accessories necessary for boring and
sampling of overburden materials to the depths and diameters specified or
shown on the drawings.

.3.2 Drive Sample Boring and Sampling

Furnish equipment for making drive sample borings including, but not
limited to, standard 2-inch OD inch OD split barrel drive samplers and
power-driven drilling machinery of a type or types approved by the
Contracting Officer, complete with a drive-hammer of 140-pound weight and
all other accessories for taking samples of all types of soils or
decomposed rock at the locations and to the depths required. The drive
shoe for the split barrel samplers shall be of hardened steel and shall be
replaced or repaired when it becomes dented or distorted. Supplies shall
include, but not be limited to, all casing, drill stem, drill bits, drill
fluid and additives, pumps, and power necessary to accomplish the required
boring and sampling.

.3.3 Undisturbed Sample Boring and Sampling

Furnish equipment for making undisturbed sample borings including, but not
limited to, power-driven drilling machinery of an approved type or types
complete with the special devices and accessories enumerated and described
hereinafter. Drilling machinery shall be of the hydraulic feed type.
Supplies shall include, but not be limited to, all samplers, casing, drill
stem, drill bits, drill fluid and additives, pumps, and power necessary to
accomplish the required boring and sampling. Drill casing, if used, shall
be of such minimum inside diameter as to allow use of the selected sampler.

.3.3.1 Sands and Cohesive Soils

The sampling device used to sample fine to medium grain sands and cohesive
soils shall be a fixed or stationary piston type that uses a 3-inch
diameter thin wall Shelby tube.

.3.3.2 Stiff and Dense Soils

The sampling device for obtaining samples of stiff and dense soils shall be
similar or approved equal to a Denison double tube, swivel head core
barrel, or a Pitcher sampler and must be approved by the Contracting
Officer prior to use.
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2

.3.4 Test Pit Excavation and Sampling

Selection of the test pit excavation, shoring/lining and dewatering (if
necessary) methods and equipment shall be at the Contractor's discretion
but must be approved by the Contracting Officer. When the number of test
pits to be excavated is large, and when adaptable mechanical trenching
equipment is available, the Contracting Officer may require that such
mechanical excavating equipment be used to expedite completion of the
pits. The Contractor shall also furnish all materials required for
shoring/lining to comply with all applicable safety regulations. The
Contracting Officer may require the Contractor to salvage and re-use this
shoring/lining material in successive test pits.

PART 3 EXECUTION

3

3

.1 SUBSURFACE DRILLING MOBILIZATION AND DEMOBILIZATION

1.1 Mobilization

Mobilization consists of the delivery to the site of all plant, equipment,
materials and supplies to be furnished by the Contractor, the complete
assembly in satisfactory working order of all such plant and equipment at
the jobsite and the satisfactory storage at the site of all such materials
and supplies.

1.2 Demobilization

Demobilization consists of the removal from the site of all plant,
equipment, materials and supplies after completion of the work and also
includes, at the direction of the Contracting Officer, the cleanup and
removal of all scrap, waste backfill material, waste drilling fluid, soil
contaminated with engine/hydraulic oil, backfilling all sumps or
excavations resulting from the operations and, in general, returning the
site as close to its original condition as possible.

.2 IDENTIFYING SAMPLES

Sample jars, shipping boxes, and labels shall comply with PART 2,
paragraphs SAMPLE JARS, SHIPPING BOXES, and LABELS, respectively. 1In
addition, a moisture proof label containing the project name, hole number
and sample number shall be placed inside the jar or this information can be
written using a waterproof pen or scribed on the jar 1lid. Take all
precautions required to insure that the shipping boxes are not subjected to
rough handling or damaging environmental conditions. A copy of the boring
log for the portion of the boring that the samples came from shall be
enclosed in the shipping box.

.3 AUGER BORING AND SAMPLING

Samples shall be labeled in accordance with paragraph IDENTIFYING SAMPLES.
Samples shall be obtained for each change of overburden material and at
maximum vertical intervals of 2.5 feet. In order to retain the natural
moisture content of the material to the fullest extent possible, all
samples shall be of sufficient volume to completely fill the sample jars
and the samples shall be placed in the sample jars as soon as possible
after they are taken from the hole. All sample jars shall be labeled. 1In
general, no sample shall remain on the site of boring for more than 1 week
after being taken from the boring and placed in a jar.
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3

.4 DRIVE SAMPLE BORING AND SAMPLING

Samples shall be labeled in accordance with paragraph IDENTIFYING SAMPLES.
Drive sample borings drilled through overburden materials shall be suitably
cased to permit obtaining drive samples of the size or sizes specified or
as directed. Samples shall be taken either continuously or at maximum
vertical intervals of 5 feet or at a change in materials during drilling or
as otherwise directed by the Contracting Officer. The sampler shall be
driven with the force of the 140 pound drive hammer under a free fall of 30
inches. To minimize the compacting effect of casing driving when casing is
used to stabilize a boring, the bottom of the casing shall be kept as high
above the soil sampling zone as conditions permit. If hollow stem auger is
used as a casing and/or to advance the boring, a plug assembly must be used
to keep soil from entering the inside of the auger. Above the water table,
samples shall be obtained from a dry hole. Below the water table, water
shall be maintained within the hole at or above the groundwater level.
Where information on the natural water content of soils above the water
table is not needed and when approved by the Contacting Officer, boreholes
may be drilled without casing by using a suitable drilling fluid to prevent
collapse of sidewalls. When a drilling fluid is used, soil sampling shall
be done by such means that will prevent inclusion of drilling fluid in the
samples. The samples shall be placed in sample jars as soon as possible
after they are taken from the hole and, when possible, the volume of the
sample shall be large enough to completely fill the sample jar in order
that the natural moisture content of the material may be retained to the
fullest extent possible. All samples shall be labeled. No sample shall
remain at the site of boring for more than one week after being taken from
the hole.

.5 UNDISTURBED SAMPLE BORING AND SAMPLING

In general, labeling of undisturbed samples shall conform to paragraph
IDENTIFYING SAMPLES. Particular care shall be taken to indicate the top
and bottom of each sample tube. Tubes and crates for undisturbed samples
shall be labeled "DO NOT JAR OR VIBRATE" and "HANDLE, HAUL, AND SHIP IN A
VERTICAL POSITION".

.5.1 Procedure

The procedure for Undisturbed Sample Boring and Sampling shall be the same
as outlined in paragraph DRIVE SAMPLE BORING AND SAMPLING, except that the
sampling device shall be advanced downward by one continuous, smooth drive
using the drill rig's hydraulic feed system. The hydraulic down pressure
shall be read and recorded at 6 inch intervals during each sample drive.
The sampling device for stiff and dense soils shall be advanced by
continuous rotation of the outer cutting barrel in conjunction with use of
drill fluid circulation. Driving of any undisturbed sampling device by
means such as a drop hammer will not be permitted.

.5.2 Sealing

Both ends of the soil sample tube/liner obtained with a Denison barrel, or
its equivalent, shall be cleaned out to remove all drill fluid contaminated
and/or disturbed soil or to a minimum distance of 2 inches from the ends of
the tube/liner. Any material removed that is not contaminated with drill
fluid shall be placed in a sample jar and labeled in accordance with
paragraph IDENTIFYING SAMPLES. The cleaned out ends of the sample liner
tube shall then be sealed with microcrystalline wax. A metal or wooden
disk, having a diameter just slightly smaller than the inside diameter of
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the liner tube shall be inserted into the wax to a distance of 1/4-inch
from the end of the soil sample. The wax plugs shall be flush with the
ends of the tube and a final seal consisting of a metal cap or tape shall
be placed over the ends of the tube.

3.6 TEST PIT EXCAVATION AND SAMPLING
3.6.1 Excavation

The test pits shall be excavated in the order scheduled in paragraph
SCHEDULE OF DRILLING, SAMPLING, AND TESTING, and shall be excavated to
depths and dimensions needed to permit soil classification. Become
thoroughly familiar with work site and with all available subsurface data,
particularly groundwater conditions, before excavating pits. Regardless of
the method of excavation employed, the pits shall be excavated, dewatered
and shored/lined in conformance with all applicable safety regulations.

3.6.2 Sampling

Obtain soil samples from each pit at depths determined by the Contracting
Officer. A total of 3 samples shall be obtained from each test pit. 1In
obtaining samples from test pits, the undisturbed in situ (in place)
natural physical and structural characteristics of the sampled materials
shall be preserved insofar as possible both while samples are being taken
and during shipment to the point of testing. In cohesive and partially
cohesive soils this may be accomplished by isolating the soil column or
cube to be sampled by gently trenching around it and knife-trimming it to
the required dimensions of the split cylinder or box. A thin coating of
melted microcrystalline wax shall then be applied quickly but gently to the
sample with a paint brush to seal it against loss of moisture. The metal
or wooden sample container, with the top and bottom removed shall then be
placed over the wax coated sample such that the sample is centered within
the container and the top of the container sides are at least 1 inch above
the top of the sample. The spaces between the sample and the side walls of
the container shall then be filled with melted wax. After this wax has
congealed, the space between the top of the sample container sides and the
top of the sample shall be filled with wax. After this wax has congealed,
it shall be trimmed so that when the top of the sample container is
installed there is no void between the container top and the wax. After
the container top is installed, the soil column or cube shall then be cut
off a few inches below the container, the sample and container inverted and
removed from the pit and the sample trimmed at the base so that the bottom
of the sample is at least 1 inch below the bottom of the container. This
space shall be filled with wax and, after the wax has congealed, it shall
be trimmed so that when the bottom of the container is installed, there
shall be no void between the wax and the bottom of the container. Where
overburden materials to be sampled are only partially cohesive, it is best
not to expose the entire soil column before waxing. By exposing and waxing
small sections at a time, the sample will be subjected to less

disturbance. Where natural moisture content is an important factor, delay
shall be avoided in taking the sample in order that the natural moisture
content of the material may be retained to the fullest extent.

3.6.3 Disposition of Samples
Samples shall be packed in vermiculite or a packing material approved by
the Contracting Officer and shipped in sturdy wooden boxes of strength and

construction sufficient to guarantee against damage during shipment. Boxes
should be no larger than is required for shipping two such samples. All
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sample boxes shall be marked FRAGILE-HANDLE WITH CARE and shall be
identified by labels, similar to those as specified in paragraph
IDENTIFYING SAMPLES, attached to the outside of each box. Extreme care
shall be taken to indicate the top and bottom of each sample. Avoid
exposing sealed and crated samples to precipitation and extremes of
temperature. Undisturbed samples permitted to freeze, even partially,
shall be replaced by the Contractor at its expense. Do not hold these
samples at the site for a period in excess of one week. Prior to shipment,
each sealed and boxed sample shall be checked for correct labeling.

3.7 BACKFILLING
3.7.1 Drill Holes

Unless otherwise noted in these specifications or directed by the
Contracting Officer, all drill holes shall be backfilled and abandoned in
accordance with all Federal, State, and local laws, regulations and
ordinances. Preserve all holes in good condition until final measurement
and until the records and samples have been accepted. As a minimum, all
holes shall be grouted from the bottom of the hole to within 2 feet of the
ground surface using a grout mixture in accordance with CDT Std Specs
Section 41-2.02.B. All grout shall be pumped through a tremie pipe that is
inserted to the bottom of the boring to insure that the grout fills the
full extent of the hole. The remaining ungrouted top 2 feet of the hole
shall be backfilled with local soil and tamped. All backfilling operations
shall be performed in the presence of the Contracting Officer and, if
required by regulation, Federal, State, and local officials. No separate
payment will be made for backfilling drill holes. The cost of this work
shall be included in the drilling costs.

3.7.2 Test Pits

Backfill all test pits with local soil compacted to original densities as
directed by the Contracting Officer.

3.8 RECORDS

Submit complete, legible copies of DRILLING LOG, ENG FORM 1836 and 1836A,
and records to the Contracting Officer within 2 days after a hole or test
pit is completed. All such records shall be recorded during the actual
performance of the work and shall be preserved in good condition and order
until they are delivered and accepted. The Contracting Officer has the
right to examine and review all such records at any time prior to their
delivery and has the right to request changes to the record keeping
procedure. The following information shall be included on the logs or in
the records for each hole and test pit:

a. Hole or Test Pit number or designation and elevation of top of hole or
test pit.

b. Driller's name and Geologist's name.

c. Make, size, and manufacturer's model designation of drilling, and
test-pit excavating equipment.

d. Type of drilling and sampling operation by depth.

e. Hole diameter.

SECTION 02 32 00 Page 12



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

£.

Dates and time by depths when test-pit excavation or drilling
operations were performed.

Time required for drilling each run.
Drill action, rotation speed, hydraulic pressure, water pressure, tool
drops, and any other unusual and non-ordinary experience which could

indicate the subsurface conditions encountered.

Depths at which samples were recovered or attempts made to sample
including top and bottom depth of each run.

Classification or description by depths of the materials penetrated
using the Unified Soil Classification System (ASTM D2487) and including
a description of moisture conditions, consistency and other appropriate

descriptive information. This classification or description shall be
made immediately after the samples or cores are retrieved.

Indication of penetration resistance such as drive-hammer blows given
in blows per foot for driving sample spoons and casing and the pressure
in psi applied to push thin-wall or piston-type samplers.

Weight of drive hammer.

Percentage of sample or core recovered per run.

Depth at which groundwater is encountered initially and when stabilized.
Depths at which drill water is lost and regained and amounts.

Depths at which the color of the drill water return changes.

Type and weight of drill fluid.

Depth of bottom of hole.

-- End of Section --
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SECTION 02 41 00

DEMOLITION AND DECONSTRUCTION
05/10

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE Al1l0.6 (2006) Safety Requirements for Demolition
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements
Manual

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61 National Emission Standards for Hazardous
Air Pollutants

.2 PROJECT DESCRIPTION

2.1 Definitions

.2.1.1 Demolition

Demolition is the process of wrecking or taking out a facility together
with any related handling and disposal operations.

.2.1.2 Deconstruction

Deconstruction is the process of taking apart a facility with the primary
goal of preserving the value of all useful materials.

.2.1.3 Reset

Reset is the process of deconstruction, including dismantling and
re-installation, of a facility or assembly in the same location.

.2.1.4 Demolition Plan

Demolition Plan is the planned steps and processes for managing demolition
activities and identifying the required sequencing activities and disposal
mechanisms.

.2.1.5 Deconstruction Plan

Deconstruction Plan is the planned steps and processes for dismantling all
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or portions of a structure or assembly, to include managing sequencing
activities, storage, re-installation activities, salvage and disposal
mechanisms.

1.2.2 Demolition and Deconstruction Plan

Prepare a Demolition and Deconstruction Plan and submit proposed salvage,
demolition, deconstruction, and removal procedures for approval before work
is started. 1Include in the plan procedures for careful removal and
disposition of materials specified to be salvaged, coordination with other
work in progress a detailed description of methods and equipment to be used
for each operation and of the sequence of operations. Identify components
and materials to be salvaged for reuse or recycling with reference to
paragraph Existing Facilities to be removed. Append tracking forms for all
removed materials indicating type, quantities, condition, destination, and
end use. Coordinate with Waste Management Plan. Provide procedures for
safe conduct of the work in accordance with EM 385-1-1. Plan shall be
approved by Contracting Officer prior to work beginning.

1.2.3 General Requirements

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. The work of this section is to be performed
in a manner that maximizes the value derived from the salvage and recycling
of materials. Remove rubbish and debris from the project site; do not
allow accumulations inside or outside the building. The work includes
demolition, salvage of identified items and materials, and removal of
resulting rubbish and debris. Remove rubbish and debris from Government
property daily, unless otherwise directed. Store materials that cannot be
removed daily in areas specified by the Contracting Officer. 1In the
interest of occupational safety and health, perform the work in accordance
with EM 385-1-1, Section 23, Demolition, and other applicable Sections.

1.3 ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in
place, to be reused, or to remain the property of the Government. Repair
or replace damaged items as approved by the Contracting Officer.

Coordinate the work of this section with all other work indicated.
Construct and maintain shoring, bracing, and supports as required. Ensure
that structural elements are not overloaded. Increase structural supports
or add new supports as may be required as a result of any cutting, removal,
deconstruction, or demolition work performed under this contract. Provide
new supports and reinforcement for existing construction weakened by
demolition, deconstruction, or removal work. Repairs, reinforcement, or
structural replacement require approval by the Contracting Officer prior to
performing such work.

1.3.1 Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or
necessary for installation of new construction. Provide temporary shoring
and bracing for support of building components to prevent settlement or
other movement. Provide protective measures to control accumulation and
migration of dust and dirt in all work areas. Remove dust, dirt, and
debris from work areas daily.
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1.3.2 Trees

Protect trees within the project site which might be damaged during
demolition or deconstruction, and which are indicated to be left in place,
by temporary fencing. Erect and secure fence a minimum of 5 feet from the
trunk of individual trees or follow the outer perimeter of branches or
clumps of trees. Replace any tree designated to remain that is damaged
during the work under this contract with like-kind or as approved by the
Contracting Officer.

1.3.3 Utility Service

Maintain existing utilities indicated to stay in service and protect
against damage during demolition and deconstruction operations. Prior to
start of work, the Government will disconnect and seal utilities serving
each area of alteration or removal upon written request from the Contractor.

1.4 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permitted.

1.5 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-07 Certificates
Notification; G
SD-11 Closeout Submittals
Receipts
1.6 QUALITY ASSURANCE

Submit timely notification of demolition projects to Federal, State,
regional, and local authorities in accordance with 40 CFR 61, Subpart M.
Notify the local air pollution control district/agency and the Contracting
Officer in writing 10 working days prior to the commencement of work in
accordance with 40 CFR 61, Subpart M. Comply with federal, state, and
local hauling and disposal regulations. In addition to the requirements of
the "Contract Clauses," conform to the safety requirements contained in
ASSE/SAFE Al10.6. Comply with the Environmental Protection Agency
requirements specified. Use of explosives will not be permitted.

1.7 PROTECTION
1.7.1 Traffic Control Signs
a. Where pedestrian and driver safety is endangered in the area of

removal work, use traffic barricades with flashing lights. Notify the
Contracting Officer prior to beginning such work.
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1.

7.2 Protection of Personnel

Before, during and after the demolition work continuously evaluate the
condition of the structure being demolished and take immediate action to
protect all personnel working in and around the project site. No area,
section, or component of floors, roofs, walls, columns, pilasters, or other
structural element will be allowed to be left standing without sufficient
bracing, shoring, or lateral support to prevent collapse or failure while
workmen remove debris or perform other work in the immediate area.

.8 RELOCATION AND RESET

Perform the removal and reinstallation of relocated or reset items as
indicated with workmen skilled in the trades involved. Repair or replace
items to be relocated or reset which are damaged by the Contractor with new
undamaged items as approved by the Contracting Officer.

.9 EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and
examine the drawings and specifications to determine the extent of the
work. Record existing conditions in the presence of the Contracting
Officer showing the condition of structures and other facilities adjacent
to areas of alteration or removal. Photographs sized 4 inch will be
acceptable as a record of existing conditions. Include in the record the
elevation of the top of foundation walls, finish floor elevations, possible
conflicting electrical conduits, plumbing lines, alarms systems, the
location and extent of existing cracks and other damage and description of
surface conditions that exist prior to before starting work. It is the
Contractor's responsibility to verify and document all required outages
which will be required during the course of work, and to note these outages
on the record document. Submit survey results.

PART 2 PRODUCTS

PART 3 EXECUTION

3

.1 EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse. Existing
construction scheduled to be removed for reuse shall be disassembled.
Dismantled and removed materials are to be separated, set aside, and
prepared as specified, and stored or delivered to a collection point for
reuse, remanufacture, recycling, or other disposal, as specified.
Materials shall be designated for reuse onsite whenever possible.

1.1 Utilities and Related Egquipment

.1.1.1 General Requirements

Do not interrupt existing utilities serving occupied or used facilities,
except when authorized in writing by the Contracting Officer. Do not
interrupt existing utilities serving facilities occupied and used by the
Government except when approved in writing and then only after temporary
utility services have been approved and provided. Do not begin demolition
or deconstruction work until all utility disconnections have been made.
Shut off and cap utilities for future use, as indicated.
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3.1.1.2 Disconnecting Existing Utilities

Remove existing utilities as indicated and terminate in a manner conforming
to the nationally recognized code covering the specific utility and
approved by the Contracting Officer. When utility lines are encountered
but are not indicated on the drawings, notify the Contracting Officer prior
to further work in that area. Remove meters and related equipment and
deliver to a location in accordance with instructions of the Contracting
Officer.

3.1.2 Fencing

Remove fence, gates, and other related salvaged items scheduled for removal
and transport to designated areas. Remove gates as whole units.

Cut chain link fabric to 25 foot lengths and store in rolls off the ground.
3.1.3 Paving and Slabs

Remove sawcut concrete and asphaltic concrete paving and slabs including
aggregate base as indicated to a depth of 24 inches below new finish

grade. Provide neat sawcuts at limits of pavement removal as indicated.
Pavement and slabs designated to be recycled and utilized in this project
shall be moved, ground and stored as directed by the Contracting Officer.
Pavement and slabs not to be used in this project shall be removed from the
Installation at Contractor's expense.

3.1.4 Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Make
each cut in walls perpendicular to the face and in alignment with the cut
in the opposite face. Break out the remainder of the concrete provided
that the broken area is concealed in the finished work, and the remaining
concrete is sound. At locations where the broken face cannot be concealed,
grind smooth or saw cut entirely through the concrete.

3.1.5 Well Destruction
3.1.5.1 Permits, Bonds, Licenses and Insurance

The Contractor shall procure all permits, bonds, licenses and insurance,
pay all charges and fees, and give all notices necessary and incidental to
the prosecution of the work.

The Contractor shall prepare and resubmit the permits to the Sacramento
County Environmental Management Department (SCEMD) along with all final
well destruction plans for approval by SCEMD.

3.1.5.2 Mobilization

Mobilization shall include transportation of personnel, equipment and
operating supplies to and from the sites, providing portable sanitary
facilities, maintaining fencing and barricades suitable to keep
unauthorized persons away from construction activities around the site and
other necessary facilities at the site. The Contractor shall maintain all
permits and records at the project site and make them accessible to the
Contracting Officer or regulatory agency at all times.
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3.1.5.3 Inspection of Wells

Prior to the start of any work, each well shall be visually inspected by
the use of down-hole video camera to determine the condition, details of
construction, and whether any obstructions will interfere with the process
of filling and sealing the wells. The Contractor shall provide to the
Contracting Officer four (4) DVD copies of each well inspection, narrated
to identify findings.

1. The wells shall be cleaned, as needed, so that all undesirable
materials, including obstructions to filling and sealing, debris, oil,
pollutants and contaminants that could interfere with the well
inspection and/or well destruction are removed. As required, the
Contractor shall clean out the well(s) by bailing, airlifting,
drilling, or other methods approved by the Contracting Officer.

2. All debris, sand, dirt, rock, oil, or other waste products removed from
the well shall be off hauled to a licensed disposal facility. Receipts,
transportation manifests, or other documents indicating proper disposal
of o0il or other contaminants originating from the wells shall be
provided to the Contracting Officer.

3.1.5.4 Well Perforation

Using a casing cutter, mills knife or other approved cutting tool or
method, the Contractor shall perforate the casings from a depth of 20 feet
at the full depth of the well. The size and number of perforations shall be
sufficient to allow the sealing material to pass through the casing and
fill any void space that may exist between the well casing and the borehole
of the well. The perforation type and schedule must be pre-approved by the
Contracting Officer and SCEMD.

3.1.5.5 Well Sealing Method

A well sealing plan shall be developed by the Contractor for each well to
be destroyed. At a minimum the plan shall include the following.

1. A hole shall be excavated around the well casing to a depth of 5 feet
below the ground surface and the well casing and existing cement
annular seal shall be removed to the bottom of this excavation.

2. A tremie pipe shall be installed in the well to a depth 5 feet above
the measured bottom of the well.

3. The sealing material shall be pumped with a cement concrete pump into
the well through the tremie pipe to bring the slurry to the surface of
the excavated hole and allowed to spill over into the excavation to
form a cap. The end of the tremie pipe shall remain submerged below the
slurry during the entire sealing procedure.

4. After the sealing material has set (a minimum of 24 hours after
placement), the excavation shall be filled to the surface with native
soil and compacted in accordance with Section 31 00 00. Compaction
testing will be per Section 31 00 00.

3.1.5.6 Removal of Discharge Pipes, Valves, and Distribution Structures

Contractor shall remove the discharge piping, valves, and distribution
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structures associated with the well.
3.1.5.7 Site Restorations and Cleanup

During the entire duration of the job, the Contractor shall keep the
premises free from accumulations of waste materials, rubbish, and other
debris resulting from the work, except as is reasonably expected for the
specified demolition and destruction work. The Contractor shall remove all
miscellaneous concrete, casing, and materials removed from the well at each
well site by the conclusion of the project. The Contractor shall restore
all areas of the sites to their preconstruction condition except for the
demolished facilities.

3.1.6 Well Abandonment
3.1.6.1 General

Prior to abandonment of any well and removal of well pump equipment,
Contractor shall obtain written release from Contracting Officer. Domestic
well abandonment shall be performed in accordance with the State of
California Water Well Standards: State of California Bulletin 74-80 or
Supplement 74-90. Additional requirements specific to the County of
Sacramento are provided in Destruction of Supply Wells and Exploratory
Holes (Borings). Well abandonment shall be in accordance with applicable
laws and regulations. Contractor shall obtain permits, pay any permit fees,
and obtain the required inspections from Sacramento County Environmental
Management Department. Domestic wells shall be fully grouted from the
bottom of the well to 5 feet below ground elevation using a tremie pipe.

3.2 CONCURRENT EARTH-MOVING OPERATIONS

Do not begin excavation, filling, and other earth-moving operations that
are sequential to demolition or deconstruction work in areas occupied by
structures to be demolished or deconstructed until all demolition and
deconstruction in the area has been completed and debris removed. Fill
holes, open basements and other hazardous openings.

3.3 DISPOSITION OF MATERIAL
3.3.1 Title to Materials

Except for salvaged items specified in related Sections, and for materials
or equipment scheduled for salvage, all materials and equipment removed and
not reused or salvaged, shall become the property of the Contractor and
shall be removed from Government property. Title to materials resulting
from demolition and deconstruction, and materials and equipment to be
removed, is vested in the Contractor upon approval by the Contracting
Officer of the Contractor's demolition, deconstruction, and removal
procedures, and authorization by the Contracting Officer to begin
demolition and deconstruction. The Government will not be responsible for
the condition or loss of, or damage to, such property after contract
award. Showing for sale or selling materials and equipment on site is
prohibited.

3.4 DISPOSAL OF REMOVED MATERIALS
3.4.1 Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials
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resulting from removal operations with all applicable federal, state and
local regulations as contractually specified.

3.4.2 Burning on Government Property

Burning of materials removed from demolished and deconstructed structures
will not be permitted on Government property.

3.4.3 Removal from Government Property
Transport waste materials removed from demolished and deconstructed
structures, except waste soil, from Government property for legal
disposal. Dispose of waste soil as directed. Remove waste material from

site every 7 to 10 days.

-- End of Section --
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SECTION 02 41 13

PIPELINE ABANDONMENT

05/15
PART 1 GENERAL
1.1 SCOPE
This specification covers grouting of pipes for abandonment. The pipes to
be abandoned under this specification consists of an existing discharge pipe
at Reclamation District 1000's Pumping Plant 3 with a nominal 60-inch
diameter made of corrugated metal steel pipe, approximate length of 325
linear feet and as shown on the Drawings.
1.2 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)
ACI 211.5R (2014) Guide for Submittal of Concrete
Proportions
ACI 214R (2011) Evaluation of Strength Test Results
of Concrete
ACI 311.4R (2005) Guide for Concrete Inspection
ACI MCP SET (2016) Manual of Concrete Practice
ASTM INTERNATIONAL (ASTM)
ASTM C109/C109M (2016a) Standard Test Method for
Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or (50-mm) Cube
Specimens)
ASTM C1107/C1107M (2014a) Standard Specification for
Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)
ASTM C150/Cl150M (2018) Standard Specification for Portland
Cement
ASTM C845/C845M (2018) Standard Specification for
Expansive Hydraulic Cement
1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-01 Preconstruction Submittals
Grout Placement Plan; G
Example Inspection Reports; G
Pipe Cleaning Method; G, DO
Method to be used for cleaning the interior of the pipes and
containing, collecting, and disposal of the washing water,
sediments, and other contaminants.

Video Camera System; G, DO

The video camera system used for inspecting the pipes are to be in
accordance with Part 2.2, PRODUCTS, of this specification.

SD-03 Product Data
Video Recording; G, DO
Three (3) copies of digital DVD's for all video camera inspections
are to be submitted to the Contracting Officer within 32 hours of
performing the inspection.
Grout Mixture Proportioning; G, DO
SD-04 Samples
Expansive Admixtures; G, DO
Submit sample in accordance with ACI 211.5R.
SD-06 Test Reports
Expansion; G, DO
Compressive Strength; G, DO
Bleed Water; G, DO
Grout Placement and Inspection Reports; G, DO
Expansive Grout; G, DO
Portland Cement; G, DO
SD-07 Certificates
Portland Cement; G, DO
Expansive Admixtures; G, DO

Expansive Grout; G, DO
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1.4 QUALITY CONTROL
1.4.1 Grout Placement Plan and Inspection Reports

Provide Grout Placement Plan and Example Inspection Reports in accordance
with ACI 214R, ACI 211.5R, ACI 311.4R and ACI MCP SET. Show details of
proposed methods of application, with written instructions from the
manufacturer for the use of expansive admixture at least 45 calendar days
prior to the start of pipe abandonment.

Submit data sheets for proposed plugs and details of the bulkheads.

Include a copy of records of inspections and tests as well as the records
of corrective action taken. Include descriptions of preparation of
cavities for placement of grout; proper mixing, placement, and curing of
grout.

PART 2 PRODUCTS
2.1 Nonshrink Flowable Grout
Provide nonshrink Grout Mixture Proportioning conforming to
ASTM C1107/C1107M, and a commercial formulation suitable for the proposed
application, cement-based flowable grout with self-leveling and non-shrink
characteristics. Design the grout mixtures to produce material having an
average compressive strength of 3,000 psi at 28 days of age, determined in
conformance with ASTM C109/C109M.
2.2 MATERIALS
2.2.1 Portland Cement
Provide portland cement conforming to ASTM C150/C150M for Cement, Type II.
2.2.2 Expansive Hydraulic Cement
Expansive Hydraulic Cement shall conform to ASTM C845/C845M, Type E-1, K.
2.2.3 Water
Provide potable water.

2.2.4 Expansive Admixtures

Submit samples to the Contracting Officer prior to commencement of work for
review and acceptance.

2.3 VIDEO CAMERA

Video camera and monitor is to be color and high resolution. The video
camera 1s a closed circuit television (CCTV) video camera. The color image
is to be compliant with National Television System Committee format (i.e.,
a closed circuit television (CCTV) camera format) and have a scan rate of
at least 620 lines at 50 HZ, and a resolution of at least 320 lines. The
video camera must be capable of operating in a minimum inside pipe diameter
of 2.96 inches, nominal 3-inch cast iron Class D pipe. The video camera
must be capable of operating inside any pipe with a minimum of 4 hours
without fogging or condensation and should be able to operate in wet or dry
conditions. A controller and encoder is to be provided and will project

SECTION 02 41 13 Page 4



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

onto the color monitor and stamp on the recorded image with the following
information in real time: pipe location identification, clock time
(resolution to 1/30 second or better) and location (distance and
orientation) . A DVD recorder, or digital media recorder is to be provided
and used to record images captured by the video camera. The video camera
system is to be submitted for approval under submittal Video Camera System.

PART 3 EXECUTION
3.1 General
Scheduling of the work is to be coordinated with the Contracting Officer.
3.2 PREPARATION
3.2.1 Pipe Cleaning

Prior to video inspecting the pipes, prepare the interior of the pipes for
grouting by cleaning away foreign matter, laitance, dirt, grease or oil.
Cleaning method is to include pressure washing system. The wash water,
sediments, and other contaminants is to be contained, and collected and
disposed offsite at a facility approved for disposal of petroleum and oil
based products. The cleaning is to be conducted in a manner that will not
damage the pipes. The method of cleaning and wash water and sediment
containment, collection, and disposal is to be submitted under Pipe
Cleaning Method.

3.2.2 Video Camera Inspection

After cleaning the pipe a video camera inspection is to be performed. The
video camera is to be used to verify whether any debris is remaining within
the pipe after pipe cleaning. To accommodate conditions where pipes have 90
degree or other bends that prevent camera movement, the video inspection is
to resume at the opposite end of the pipe opening. Any debris remaining in
a pipe that could have a detrimental effect on grouting is to be clean
again and video camera inspected. The video camera inspection recordings
is to be submitted under Video Recording.

3.2.3 Mixing

Mix grout ingredients for cementitious grout in accordance with the
manufacturer's written mixing instructions and recommendations.

Mix grout materials in proper mechanical mixers. Use concrete or grout
pumps capable of continuous delivery at planned placement rate.

Mix grout as close to work area as possible.
3.3 APPLICATION
3.3.1 Placing Grout

Grout Placement Plan and Example Inspection Reports are to be submitted for
approval and are to include the following as a minimum. Place flowable
grout in accordance with the manufacturer's written installation
instructions and recommendations. Place flowable grout using concrete or
grout pumps capable of continuous delivery at planned placement rate to
fill volume between placement points not to exceed 400 linear ft. at one
time. Pump flowable grout through injection points that are connected to
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the bulkheads using pipes constructed for placement, or other methods.
These pipe will be used for injection points or vents during placement.
Place grout under pressure into property vented open system until grout
emerges from vent pipes indicating pipe is completely filled. Pumping grout
must be completed under sufficient pressure to overcome friction and to
fill pipe from downstream to upstream end. Collect and dispose of excess
grout and other debris in accordance with State and local regulations.
Remediate areas where flowable grout did not fill voids in pipes by
pressure grouting from inside pipes or from surface if necessary. Plug each
end of the pipe being abandoned. Ensure that concrete is encapsulating the
plug/bulkhead and encapsulating the pipe end, including bedding material
such that it is not penetrable by groundwater and that bedding at this
location is not a conduit for groundwater. The method of installation must
be able to completely fill the existing pipe and any voids adjacent to it.
Do not use grout which has begun to set or if more than one hour has
elapsed after initial mixing, or as required by the manufacturer. Provide
quantities for computed volume of the pipeline. Record quantities of grout
injection within each pipeline. Compare computed volume of pipeline to
recorded volumes of grout to verify there are no voids. Submit this
information under the submittal Grout Placement and Inspection Reports.

3.4 FIELD QUALITY CONTROL

Provide testing and submit test reports in accordance with ASTM C1107/C1107M
for the expansive grout to meet the following performance requirements:

Expansion: 28 calendar days - Percent maximum: 0.20
- Percent minimum: 0.0

Compressive Strength: 3,000 psi
Bleed Water: Percent maximum: 2.0

Take a minimum of three bulk samples during grouting for each pipe near the
start, middle and end of grouting.

3.5 PROTECTION
Protect freshly placed grout from premature drying and excessive cold or
hot temperatures. Comply with manufacturer's requirements for cold-weather

and hot-weather protection during curing.

-- End of Section --
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SECTION 03 11 13

STRUCTURAL CAST-IN-PLACE CONCRETE FORMING
05/14

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 117 (2010; Errata 2011) Specifications for
Tolerances for Concrete Construction and
Materials and Commentary

ACI 301 (2016) Specifications for Structural
Concrete
ACI 347R (2014; Errata 1 2017) Guide to Formwork

for Concrete

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Formwork; G

SD-03 Product Data

Form Materials

SD-05 Design Data
Calculations
SD-06 Test Reports

Inspection
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1.

3 QUALITY ASSURANCE

Provide Sample Panels of sufficient size to contain joints and not less than

6 feet long and 4 feet wide. The panels shall be of typical wall
thickness and constructed containing the full allocation of reinforcing
steel that will be used in the structure, with the forming system that
duplicates in every detail the one that will be used in construction of the
structure. Use the same concrete mixture proportion and materials, the
same placement techniques and equipment, and the same finishing techniques
and timing that are planned for the structure. Construction of a finish
SF-3.0 will not be permitted until sample panels have been approved.
Protect sample panels from construction operations in a manner to protect
approved finish, and are not to be removed until all surface finish SF-3.0
concrete has been accepted. After shop drawings have been reviewed, submit
sample panels for a surface finish SF-3.0 with applied architectural
treatment; build panels on the project site where directed.

.4 DELIVERY, STORAGE, AND HANDLING

Store fiber voids above ground level in a dry location. Keep fiber voids
dry until installed and overlaid with concrete.

PART 2 PRODUCTS

2

.1 SYSTEM DESCRIPTION

The design, engineering, and construction of the formwork is the
responsibility of the Contractor. Design formwork in accordance with
methodology of ACI 347R for anticipated loads, lateral pressures, and
stresses, and capable of withstanding the pressures resulting from
placement and vibration of concrete. Comply with the tolerances specified
in Section 03 31 01 CAST-IN-PLACE CONCRETE, paragraph CONSTRUCTION
TOLERANCES. However, for surfaces with an ACI Class A surface designation,
limit the allowable deflection for facing material between studs, for studs
between walers and walers between bracing to 0.0025 times the span. Design
the formwork as a complete system with consideration given to the effects
of cementitious materials and mixture additives such as fly ash, cement
type, plasticizers, accelerators, retarders, air entrainment, and others.
Monitor the adequacy of formwork design and construction prior to and
during concrete placement as part of the Contractor's approved Quality
Control Plan. Submit design analysis and calculations for form design and
methodology used in the design. Submit at least 30 days either before
fabrication on site or before delivery of prefabricated forms.

.2 FORM MATERIALS

Submit manufacturer's data, including literature describing form materials,
accessories, and form releasing agents.

2.1 Formwork

Comply with ACI 301 Section 2. Provide for surfaces not exposed to public
view a surface finish SF-1.0. Provide for surfaces exposed to public view
a surface finish SF-3.0. Patch holes and defects in accordance with ACI 301.

Submit form removal schedule indicating element and minimum length of time
for form removal.
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2.2.2 Pan-Form Units
Use factory-fabricated pan-form units of the approximate section indicated
for one-way or two-way concrete joist and slab construction. Units must
consist of steel or molded fiberglass concrete form pans. Furnish closure
units as required.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Formwork

Comply with ACI 301 Section 2 with surface tolerances in accordance with
ACT 117.

3.2 INSPECTION
Inspect forms and embedded items in sufficient time prior to each concrete
placement to certify to the Contracting Officer that they are ready to
receive concrete. Report the results of each inspection in writing.

Submit field inspection reports for concrete forms and embedded items.

-- End of Section --
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SECTION 03 15 00

CONCRETE ACCESSORIES
05/14

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA Al135.4 (1995; R 2004) Basic Hardboard
ASTM INTERNATIONAL (ASTM)

ASTM (€920 (2018) Standard Specification for
Elastomeric Joint Sealants

ASTM D1751 (2004; E 2013; R 2013) Standard
Specification for Preformed Expansion
Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and
Resilient Bituminous Types)

ASTM D1752 (2018) Standard Specification for
Preformed Sponge Rubber, Cork and Recycled
PVC Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D2628 (1991; R 2016) Standard Specification for
Preformed Polychloroprene Elastomeric
Joint Seals for Concrete Pavements

ASTM D2835 (1989; R 2017) Standard Specification for
Lubricant for Installation of Preformed
Compression Seals in Concrete Pavements

ASTM D471 (2016a) Standard Test Method for Rubber
Property - Effect of Liquids

ASTM D5249 (2010; R 2016) Standard Specification for
Backer Material for Use with Cold-and
Hot-Applied Joint Sealants in
Portland-Cement Concrete and Asphalt Joints

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 513 (1974) Corps of Engineers Specifications
for Rubber Waterstops

COE CRD-C 572 (1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstops
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1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Waterstops; G
SD-03 Product Data

Preformed Expansion Joint Filler
Sealant
Waterstops

SD-04 Samples

Lubricant for Preformed Compression Seals
Field-Molded Type

Waterstops

Splicing Waterstops; G

SD-07 Certificates

Preformed Expansion Joint Filler
Sealant
Waterstops

1.3 DELIVERY, STORAGE, AND HANDLING

Protect material delivered and placed in storage off the ground from
moisture, dirt, and other contaminants. Deliver sealants in the
manufacturer's original unopened containers. Remove sealants from the site
whose shelf life has expired.

PART 2 PRODUCTS
2.1 CONTRACTION JOINT STRIPS

Use 1/8 inch thick tempered hardboard contraction joint strips conforming
to AHA Al135.4, Class 1. 1In lieu of hardboard strips, rigid
polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips must have removable top section.

2.2 PREFORMED EXPANSION JOINT FILLER

Use preformed expansion joint filler material conforming to ASTM D1751 or
ASTM D1752, Type I, or resin impregnated fiberboard conforming to the
physical requirements of ASTM D1752. Submit certified manufacturer's test
reports for premolded expansion joint filler strips, and compression seals
and lubricant to verify compliance with applicable specification. Unless
otherwise indicated, filler material must be 3/8 inch thick and of a width
applicable for the joint formed. Backer material, when required, must
conform to ASTM D5249.
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2.3 SEALANT
Joint sealant conforming to the following:

2.3.1 Preformed Polychloroprene Elastomeric Type
ASTM D2628.

2.3.2 Lubricant for Preformed Compression Seals

ASTM D2835. Submit a piece not less than 9 ft of 1 inch nominal width or
wider seal or a piece not less than 12 ft of compression seal less than 1
inch nominal width. Provide one quart of lubricant.

2.3.3 Field-Molded Type

ASTM C920. Use Type M, Grade P or NS, Class 50, Use I sealant for
horizontal joints. Type M, Grade NS, Class 505, Use I for vertical joints.
Type M, Grade P or NS, Class 50, Use Tl for joints not subject to water
flow. Use polyethylene tape, coated paper, metal foil or similar type
materials as bond breaker. The back-up material must be compressible,
non-shrink, nonreactive with sealant, and non-absorptive material type such
as extruded butyl or polychloroprene rubber. Submit 1 gallon of
field-molded sealant and 1 quart of primer (when primer is recommended by
the sealant manufacturer) identified to indicate manufacturer, type of
material, quantity, and shipment or lot represented.

2.4 WATERSTOPS

Submit a sample of each material consisting of a piece not less than 12
inches long cut from each 200 feet of finished waterstop furnished, but not
less than a total of 4 linear feet of each type and size furnished. For
spliced segments of waterstops to be installed in the work, furnish one
spliced sample of each size and type for every 50 splices made in the
factory and every 10 splices made at the job site for inspection and
testing. Make the spliced samples using straight run pieces with the
splice located at the mid-length of the sample and finished as required for
the installed waterstop; the total length of each spliced sample not less
than 12 inches. Submit waterstop materials and splice samples for
inspection and testing identified to indicate manufacturer, type of
material, size and quantity of material and shipment represented. Submit a
shop drawing of the waterstops showing the placement and configuration.

2.4.1 Non-Metallic Materials

Manufacture non-metallic waterstops from a prime virgin resin; reclaimed
material is not acceptable. The compound must contain plasticizers,
stabilizers, and other additives to meet specified requirements. Rubber
waterstops conforming to COE CRD-C 513. Polyvinylchloride waterstops
conforming to COE CRD-C 572. Thermoplastic elastomeric rubber waterstops
conforming to ASTM D471. Submit a piece not less than 12 inch long cut
from each 200 ft of finished waterstop furnished, but not less than a total
of 4 ft of each type, size, and lot furnished. One splice sample of each
size and type for every 50 splices made in the factory and every 10 splices
made at the job site. Make the splice samplesg using straight run pieces
with the splice located at the mid-length of the sample and finished as
required for the installed waterstop; the total length of each splice not
less than 12 inches long.
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2.5 TESTS, INSPECTIONS, AND VERIFICATIONS
2.5.1 Materials Tests
2.5.1.1 Non-Metallic Waterstops

Samples of materials and splices will be visually inspected and tested by
and at the expense of the Government for compliance with COE CRD-C 513 or
COE CRD-C 572 as applicable. If a sample fails to meet the specification
requirements, provide new samples and the cost of retesting will be
deducted from payments due the Contractor.

2.5.2 Splicing Waterstops
2.5.2.1 Procedure and Performance Qualifications

Demonstrate procedure and performance qualifications for splicing
waterstops in the presence of the Contracting Officer. Submit procedures
for splicing waterstops for approval.

2.5.2.2 Non-Metallic Waterstops

Demonstrate procedure and performance qualifications for splicing
non-metallic waterstops by the manufacturer at the factory and the
Contractor at the job site by each making three spliced samples of each
size and type of finished waterstop.

PART 3 EXECUTION
3.1 INSTALLATION

Provide joint locations and details, including materials and methods of
installation of joint fillers and waterstops, as specified and indicated.
In no case may any fixed metal be continuous through an expansion or
contraction joint.

3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard
strips or rigid PVC or HIPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Make joints 1/8 inch to 3/16 inch wide and extend
into the slab one-fourth the slab thickness, minimum, but not less than 1
inch.

3.1.1.1 Joint Strips

Provide strips of the required dimensions and as long as practicable.
After the first floating, groove the concrete with a tool at the joint
locations. Insert the strips in the groove and depress them until the top
edge of the vertical surface is flush with the surface of the slab. Float
and finish the slab as specified. Work the concrete adjacent to the joint
the minimum necessary to fill voids and consolidate the concrete. Where
indicated, saw out the top portion of the strip after the curing period to
form a recess for sealer. Discard the removable section of PVC or HIPS
strips and leave the insert in place. Maintain true alignment of the
strips during insertion.
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3.1.1.2 Sawed Joints

Saw joints early enough to prevent uncontrolled cracking in the slab, but
late enough that this can be accomplished without appreciable spalling.
Start cutting as soon as the concrete has hardened sufficiently to prevent
raveling of the edges of the saw cut. Complete cutting before shrinkage
stresses become sufficient to produce cracking. Use concrete sawing
machines that are adequate in number and power, and with sufficient
replacement blades to complete the sawing at the required rate. Cut joints
to true alignment and in sequence of concrete placement. Remove sludge and
cutting debris. Form reservoir for joint sealant.

3.1.1.3 Bond Breaker

Coat joints requiring a bond breaker with curing compound or with
bituminous paint. Protect waterstops during application of bond breaking
material to prevent them from being coated.

3.1.2 Expansion Joints

Use preformed expansion joint filler in expansion and isolation joints in
slabs around columns and between slabs on grade and vertical surfaces where
indicated. Extend the filler to the full slab depth, unless otherwise
indicated. Neatly finish the edges of the joint with an edging tool of 1/8
inch radius, except where a resilient floor surface will be applied. Where
the joint is to receive a sealant, install the filler strips at the proper
level below the finished floor with a slightly tapered, dressed and oiled
wood strip temporarily secured to the top to form a recess to the size
shown on the drawings. Remove the wood strip after the concrete has set.
Contractor may opt to use a removable expansion filler cap designed and
fabricated for this purpose in lieu of the wood strip. Thoroughly clean
the groove of laitance, curing compound, foreign materials, protrusions of
hardened concrete, and any dust. If blowing out the groove use oil-free
compressed air.

3.1.3 Joint Sealant

Fill sawed contraction joints and expansion joints in slabs with joint
sealant, unless otherwise shown. Joint surfaces must be clean, dry, and
free of 0il or other foreign material which would adversely affect the bond
between sealant and concrete. Apply joint sealant as recommended by the
manufacturer of the sealant.

3.1.3.1 Joints With Field-Molded Sealant

Do not seal joints when the sealant material, ambient air, or concrete
temperature is less than 40 degrees F. Coat joints requiring a bond
breaker with curing compound or with bituminous paint. Install bond
breaker and back-up material where required. Prime joints and f£ill flush
with joint sealant in accordance with the manufacturer's recommendations.

3.2 WATERSTOPS, INSTALLATION AND SPLICES

Install waterstops at the locations shown to form a continuous water-tight
diaphragm. Embed the bottom of each waterstop a minimum of 6 inches in
firm rock or sealed to other cut-off systems. Make adequate provision to
support and completely protect the waterstops during the progress of the
work. Repair or replace any waterstop punctured or damaged. Protect
exposed waterstops during application of form release agents to avoid being
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coated. Provide suitable guards to protect exposed projecting edges and
ends of partially embedded waterstops from damage when concrete placement
has been discontinued. Accomplish splices with certified trained personnel
using approved equipment and procedures.

3.2.1 Non-Metallic

Fittings must be shop made using a machine specifically designed to
mechanically weld the waterstop. Use a miter guide, proper fixturing
(profile dependant), and portable power saw to miter cut the ends to be
joined to ensure good alignment and contact between joined surfaces.
Splice straight lengths by squaring the ends to be joined. Maintain
continuity of the characteristic features of the cross section of the
waterstop (for example, ribs, tabular center axis, protrusions) across the
splice.

3.2.1.1 Polyvinyl Chloride Waterstop

Make splices by heat sealing the adjacent waterstop edges together using a
thermoplastic splicing iron utilizing a non-stick surface specifically
designed for waterstop welding. Use the correct temperature to
sufficiently melt without charring the plastic. Reform waterstops at
splices with a remolding iron with ribs or corrugations to match the
pattern of the waterstop. The spliced area, when cooled, must show no
signs of separation, holes, or other imperfections when bent by hand in as
sharp an angle as possible.

3.2.1.2 Quality Assurance

Edge welding will not be permitted. Compress or close centerbulbs when
welding to non-centerbulb type. Waterstop splicing defects which are
unacceptable include, but are not limited to the following: 1) Tensile
strength less than 80 percent of parent section. 2) Free lap joints. 3)
Misalignment of centerbulb, ribs, and end bulbs greater than 1/16 inch. 4)
Misalignment which reduces waterstop cross section more than 15 percent.
5) Bond failure at joint deeper than 1/16 inch or 15 percent of material
thickness. 6) Misalignment of waterstop splice resulting in misalignment
of waterstop in excess of 1/2 inch in 10 feet. 7) Visible porosity in the
weld area, including pin holes. 8) Charred or burnt material. 9) Bubbles
or inadequate bonding. 10) Visible signs of splice separation when cooled
splice is bent by hand at a sharp angle.

3.3 CONSTRUCTION JOINTS

Treat construction joints coinciding with expansion and contraction joints
as expansion or contraction joints as applicable.

-- End of Section --
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SECTION 03 20 00

CONCRETE REINFORCING
05/14

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)
ACI 117 (2010; Errata 2011) Specifications for
Tolerances for Concrete Construction and
Materials and Commentary
ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015;
Errata 6 2016; Errata 7-9 2017) Building
Code Requirements for Structural Concrete
(ACI 318-14) and Commentary (ACI 318R-14)
ACI SP-66 (2004) ACI Detailing Manual
AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M (2011) Structural Welding Code -
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A184/A184M (2017) Standard Specification for Welded
Deformed Steel Bar Mats for Concrete
Reinforcement

ASTM A370 (2016) Standard Test Methods and

Definitions for Mechanical Testing of
Steel Products

ASTM A615/A615M (2016) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement

ASTM A675/A675M (2014) Standard Specification for Steel

Bars, Carbon, Hot-Wrought, Special
Quality, Mechanical Properties

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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1

SD-02 Shop Drawings
Reinforcement; G

SD-03 Product Data

Reinforcing Steel; G

SD-06 Test Reports
Tests, Inspections, and Verifications; G
SD-07 Certificates

Reinforcing Steel
Qualified Welders

.3 QUALITY ASSURANCE

.3.1 Welding Qualifications

Welders are required to be qualified in accordance with AWS D1.4/D1.4M.
Perform qualification test at the worksite and notify the Contracting
Officer 24 hours prior to conducting tests. Special welding procedures and
welders qualified by others may be accepted as permitted by AWS D1.4/D1.4M.
Submit a list of qualified welders names.

.4 DELIVERY, STORAGE, AND HANDLING

Store reinforcement and accessories off the ground on platforms, skids, or
other supports.

PART 2 PRODUCTS

2

.1 DOWELS

Provide dowels conforming to ASTM A675/A675M, Grade 60. Dowel bar ends
shall be smooth and without burrs.

1.1 Dowels

Dowels shall be single piece bars fabricated or cut to length at the shop
or mill before delivery to the site. Dowels shall be free of loose, flaky
rust and loose scale and shall be clean and straight. Dowels may be
sheared to length provided that the deformation from true shape caused by
shearing does not exceed 0.04 inch on the diameter of the dowel and does
not extend more than 0.04 inch from the end of the dowel.

1.2 Dowel Bar Assemblies

Dowel bar assemblies shall consist of a framework of metal bars or wires
arranged to provide rigid support for the dowels throughout the placement
operation, with a minimum of four continuous bars or wires extending along
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the joint line. The dowels shall be welded to the assembly or held firmly
by mechanical locking arrangements that will prevent them from rising,
sliding out, or becoming distorted during placing operations.

The method used in installing and holding dowels in position shall ensure
that the error in alignment of any dowel from its required horizontal and
vertical alignment after concrete placement will not be greater than 1/8
inch per foot. Except as otherwise specified below, horizontal spacing of
dowels shall be within a tolerance of plus or minus 5/8 inch. The vertical
location on the face of the slab shall be within a tolerance of plus or
minus 1/2 inch. Dowels across crowns and other joints at grade changes
shall be measured to a level surface. Horizontal alignment shall be
checked perpendicular to the joint edge. The horizontal alignment shall be
checked with a framing square. Dowels shall not be placed closer than 0.6
times the dowel bar length to the planned joint line. If the last
regularly spaced dowel is closer than that dimension, it shall be moved
away from the joint to a location 0.6 times the dowel bar length, but not
closer than 6 inches to its nearest neighbor. Dowel interference at a
transverse joint-longitudinal joint intersection shall be resolved by
deleting the closest transverse dowel.

2.2 FABRICATED BAR MATS
Fabricated bar mats conforming to ASTM A184/A184M.
2.3 REINFORCING STEEL

Reinforcing steel of deformed bars conforming to ASTM A615/A615M, grades 60
and sizes as indicated, except where indicated otherwise on the plans.

Submit certified copies of mill reports attesting that the reinforcing
steel furnished contains no less than 25 percent recycled scrap steel and
meets the requirements specified herein, prior to the installation of
reinforcing steel.

2.4 WIRE TIES
Use wire ties that are 16 gauge or heavier black annealed steel wire.

2.5 SUPPORTS

Provide bar supports complying with the requirements of ACI SP-66. Provide
plastic-coated wire, stainless steel or precast concrete supports for bars
in concrete with formed surfaces exposed to view or to be painted. Use
wedge-shaped precast concrete supports, not larger than 3-1/2 by 3-1/2
inches, of thickness equal to that indicated for concrete cover and with an
embedded hooked tie-wire for anchorage. Bar supports used in precast
concrete with formed surfaces exposed to view must be the same quality,
texture and color as the finish surfaces.

2.6 TESTS, INSPECTIONS, AND VERIFICATIONS

Perform material tests, specified and required by applicable standards, by
an approved laboratory and certified to demonstrate that the materials are
in conformance with the specifications. Perform and certify tests,

inspections, and verifications and certify. Submit certified tests reports
of reinforcement steel showing that the steel complies with the applicable

SECTION 03 20 00 Page 4



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

specifications for each steel shipment and identified with specific lots
prior to placement. Submit three copies of the heat analyses for each lot
of steel furnished certifying that the steel conforms to the heat analyses.

2.6.1 Reinforcement Steel Tests

Perform mechanical testing of steel in accordance with ASTM A370 except as
otherwise specified or required by the material specifications. Perform
tension tests on full cross-section specimens using a gage length that
spans the extremities of specimens with welds or sleeves included. From
chemical analyses of steel heats report the percentages of carbon,
phosphorous, manganese, sulphur and silicon present in the steel.

2.6.2 Non-Destructive Testing of Welds

Perform non-destructive testing of welds in accordance with AWS D1.4/D1.4M
Section 7, except that radiographic testing is not permitted.

PART 3 EXECUTION
3.1 REINFORCEMENT

Fabricate and place reinforcement steel and accessories as specified, as
indicated, and as shown on approved shop drawings. Fabrication and
placement details of steel and accessories not sgpecified or shown mustl be
in accordance with ACI SP-66 and ACI 318. Cold bend reinforcement unless
otherwise authorized. Bending may be accomplished in the field or at the
mill. Do not bend bars after embedment in concrete. Place safety caps on
all exposed ends of vertical concrete reinforcement bars that pose a danger
to life safety. Face wire tie ends away from the forms. Submit detail
drawings showing reinforcing steel placement, schedules, sizes, gradeg, and
splicing and bending details. Show support details including types, sizes
and spacing.

3.1.1 Placement

Reinforcement must be free from loose rust and scale, dirt, oil, or other
deleterious coating that could reduce bond with the concrete. Place
reinforcement in accordance with ACI 318 at locations indicated plus or
minus one bar diameter. Do not continue reinforcement through expansion
joints and place as indicated through construction or contraction joints.
Cover with concrete coverage as indicated or as required by ACI 318. If
bars are moved more than one bar diameter to avoid interference with other
reinforcement, conduits or embedded items, the resulting arrangement of
bars, including additional bars required to meet structural requirements,
requires approval before concrete is placed.

3.1.2 Placing Tolerances
Conform bar spacing and concrete cover to ACI 117.

3.1.3 Splicing
Conform splices of reinforcement to ACI 318 and make only as required or
indicated. Bars may be spliced at alternate or additional locations at no
additional cost to the Government subject to approval. Splicing must be by

lapping or by mechanical or welded butt connection; except that lap splices
must not be used for bars larger than No. 11 unless otherwise indicated.
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3.1.3.1 Lap Splices

Place lapped bars in contact and securely tied or spaced transversely apart
to permit the embedment of the entire surface of each bar in concrete. Do
not space lapped bars farther apart than 1/5 the required length of lap or
6 inches.

3.2 DOWEL INSTALLATION

Install dowels in slabs on grade at locations indicated and at right angles
to joint being doweled. Accurately position and align dowels parallel to
the finished concrete surface before concrete placement. Rigidly support
dowels during concrete placement. Coat one end of dowels with a bond
breaker.

-- End of Section --
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SECTION 03 23 00

STRESSED TENDON REINFORCING
05/16

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)
ACT 318 (2014; Errata 1-2 2014; Errata 3-5 2015;
Errata 6 2016; Errata 7-9 2017) Building
Code Requirements for Structural Concrete
(ACI 318-14) and Commentary (ACI 318R-14)
ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A722/A722M (2015) Standard Specification for Uncoated
High-Strength Steel Bar for Prestressing
Concrete

ASTM C109/C109M (2016a) Standard Test Method for

Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or (50-mm) Cube
Specimens)

POST-TENSIONING INSTITUTE (PTI)

PTI DC35.1 (2014) Recommendations for Prestressed
Rock and Soil Anchors

PTI M10.3 (2000) Field Procedures Manual for
Unbonded Single Strand Tendons

PTI M55.1 (2012; ERTA 2012; Addendum 1 2013)
Specification for Grouting of
Post-Tensioned Structures

PTI-CRT-20 G1-1015 (2015) Manual for Certification of Plants
Producing Unbonded Single Strand Tendons

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings
Installation Drawings; G
Procedures for Grouting Operations; G
SD-03 Product Data
Prestressing Method and Equipment; G
Materials Disposition Records
Recycled Content for Steel; S
SD-06 Test Reports
Stressing Tendons and Accessories
SD-07 Certificates

Tendon Installer Qualifications

.3 QUALITY ASSURANCE
.3.1 Tendon Installer Qualifications

.3.1.1 Unbonded Tendons

Installation crew must have at least two PTI Level 2 certified installers
and all other personnel must be PTI Level 1 certified installers. Submit
PTI certifications.

.3.2 Installation Drawings

Submit detailed installation drawings for stressing tendons and accessories
approved prior to commencing the work and showing the type and size of
stressing tendons and anchorages, tendon profiles, erection methods,
sequence of stressing and stressing calculations.

.3.3 PTI Certified Plants

Fabrication plant must be certified by PTI-CRT-20 G1-1015.

.4 DELIVERY, STORAGE, AND HANDLING

Deliver materials suitably wrapped, packaged or covered at the factory to
prevent being affected by dirt, water and rust. Protect materials against
abrasion or damage during shipment and handling. Place materials stored at
the site above the ground on elevated, covered platforms.

PART 2 PRODUCTS

2

.1 MATERIALS

Stressing tendons and accessories must conform to the requirements of

ACI 318 except as specified. Submit certified materials test reports for
all required materials tests; note the specific standards followed in the
performance of tests, show that materials comply with the applicable
specifications for each material shipment, and identified with specific
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lots prior to use of materials in the work.
2.1.1 Material Recycled Content

For products in this section, where applicable and to extent allowed by
performance criteria, provide minimum 75 percent recycled content for steel

2.1.2 Stressing Tendons

High strength steel bar must be clean and free of loose rust, scale and
pitting. Permanently protect unbonded steel bar from corrosion in
accordance with requirements for Class I anchors as per PTI DC35.1, double
corrosion protection system.

2.1.2.1 High-Strength Steel Bars

High-strength steel bars must conform to ASTM A722/A722M, Type I or II,
Grade 1035 (150) meeting all supplementary requirements.

2.1.3 Accessgories
2.1.3.1 Ducts

Provide tendon ducts of galvanized sheet steel or plastic, capable of
transmitting forces from grout to the surrounding concrete, flexible enough
to conform to the tendon profile and strong enough to maintain their shape
without deforming, sagging, or collapsing during concrete placement and
vibration. The inside diameter of the ducts must be large enough to
provide an internal area at least two and a half times the gross area of
multiple wire, bar or strand assemblies and must be at least 1/2-inch
larger than the diameter of a single wire, bar or strand placed in the
ducts. Design ducts for watertight connections with all fittings.

2.1.3.2 Anchorages and Couplers

Anchorages and couplers must be metal of proven corrosion resistance and
compatible with the stressing tendons, capable of developing 95 percent of
the actual breaking strength of the strands. Anchorages must be the
button-head, wedge, nut and thread, grip nut, thread-bar, threaded plate or
other approved type and must be provided with bearing plates bars, rings,
bells or other positive-attaching anchor fittings. Provide couplers with
housings long enough to permit the necessary movements and fittings which
allow complete grouting of all components. Bar couplers must meet the
requirements of ASTM A722/A722M and develop 100 percent of the minimum bar
ultimate tensile strength.

2.1.3.3 Grout
Grout for grouting post-tensioned tendons must be a Class B in accordance
with PTI M55.1. The minimum 7-day compressive strength of 2-inch grout
cubes, molded, cured and tested in accordance with ASTM C109/C109M must be
3000 psi.

2.1.3.4 Encapsulation System

Watertight encapsulation of prestressing strand consisting of the following:
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2.1.3.4.1 Sleeves

Attached to anchorage device with positive mechanical connection;
overlapped a minimum of 4 inches with sheathing and completely filled with
tendon coating.

2.1.3.5 Nonprestressed Steel Bars

Provide reinforcing bars in accordance with Section 03 30 53 MISCELLANEOUS
CAST-IN-PLACE CONCRETE. Coordinate placement of nonprestressed steel
reinforcement with installation of tendons.

2.2 TESTS, INSPECTIONS, AND VERIFICATIONS

Perform required material tests on stressing tendons and accessories by an
approved laboratory to demonstrate that the materials are in conformance
with the specifications. These tests are at the Contractor's expense.

PART 3 EXECUTION
3.1 INSTALLATION

Install or place stressing tendons and accessories as specified and as
shown on contract and approved installation drawings. Installation details
of stressing tendons and accessories not specified or shown must be in
accordance with ACI SP-66, ACI 318 and PTI M10.3.

3.1.1 Anchorages

Set anchorages in a plane normal to the axis of the tendons such that
uniform bearing on the concrete is assured. Do not switch fixed- and
stressing-end anchorage locations from that shown on the approved
installation drawings. Use positive connecting anchorages rather than
gripping types for anchoring embedded ends of tendons. Permanently protect
anchorages and anchor fittings against corrosion. Recess parallel wire
anchorage wedges or cores within the members.

3.1.2 Prestressing Method and Egquipment

Submit descriptions of the proposed prestressing methods and equipment
approved prior to the start of prestressing operations and indicating the
manufacturer of all prestressing equipment, including tensioning jacks,
stress measurement gages, dynamometers and load cells or other devices for
measuring stressing loads. Descriptions must include certified calibration
records for each set of jacking equipment and testing curves for stress
measurement gages which show that the gages have been calibrated for the
jacks for which they are to be used.

3.1.3 Tensioning

Tension stressing high strength steel bars as specified and indicated.
Determine the stress induced in the steel bar by any method of tensioning
independently by both (1) measurement of steel rod elongation and (2)
direct measurement of force using a pressure gauge or load cell. If the
results of these two measurements do not check each other and the
theoretical values are not within 7 percent, carefully check the operation
and determine and correct the source of error before proceeding further.
Concrete cylinder tests must indicate a breaking strength of at least 4000
psi before transfer of stress to ensure that the concrete strength is
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adequate.
3.1.3.1 Post-Tensioning

Do not perform tensioning until the concrete has reached the required
strength at transfer of stress. Measure the force corresponding to the
initial tension by a dynamometer or other approved method as a starting
point in determining final elongation. The units must be tensioned until
the proper elongations and jacking pressures are attained and reconciled
within the limits stated above.

3.1.4 Grouting Post-Tensioned High Strength Steel Rods

At least four weeks prior to the start of construction submit written
procedures for grouting operations for approval. Do not perform grouting
if air temperature below 45 degrees F is anticipated within 48 hours after
grouting unless an approved method of temperature control is used. Mix the
grout in a mechanical mixer of a type that will produce uniformly and
thoroughly mixed grout. First, place water in the mixer followed by cement
and admixture. Continuously agitate frout until it is pumped. Discard
grout that has not been used within 30 minutes of the first addition of
water to ensure the flowability of the grout. With the grout vent open at
one end of duct, apply grout continuously under moderate pressure at the
other end until all entrapped air is forced out as indicated by a uniform
flow of grout from the discharge vent. Vent pipe is to be at least 5 feet
higher than the grout injection point. Close the injection point by an
approved means to prevent any loss of grout.

3.1.5 Accuracy of Stress and Elongation Measurement
3.1.5.1 Stress Measurement

Hydraulic gauges, dynamometers, load cells or other devices for measuring
stressing load must have an accuracy of reading within two percent for
stress measurement. Gauges are required to have been calibrated for the
jacks for which they are used within a period not exceeding six months.
Perform recalibration at any time that a gaging system shows indication of
erratic results in the opinion of the Contracting Officer. Gauges must
indicate loads directly in pounds or be accompanied by a chart which
converts dial readings into pounds.

3.1.5.2 Elongation Measurement

After the initial force has been applied to a tendon, establish reference
points for measuring elongation due to additional tensioning forces. They
must be located according to the method of tensioning and type of
equipment. The system used must be capable of measuring the true
elongation plus or minus 1/16-inch.

3.2 INSPECTION

The Contractor's facilities must be open for inspection by the Contracting
Officer at any time.

3.3 MATERIALS DISPOSITION RECORDS
Compile accurate materials disposition records, identifying all materials

incorporated into the work and showing the disposition of specific lots of
approved tested materials. Submit records which identify the incorporation
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of approved materials into the work before completion of the contract.

-- End of Section --
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SECTION 03 30 53

MISCELLANEOUS CAST-IN-PLACE CONCRETE
05/14

PART 1 GENERAL

1

.1 SUMMARY

Perform all work in accordance with ACI 318.

.2 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)
ACI 117 (2010; Errata 2011) Specifications for

Tolerances for Concrete Construction and
Materials and Commentary

ACI 301 (2016) Specifications for Structural
Concrete

ACI 302.1R (2015) Guide for Concrete Floor and Slab
Construction

ACI 304R (2000; R 2009) Guide for Measuring,

Mixing, Transporting, and Placing Concrete

ACI 305R (2010) Guide to Hot Weather Concreting
ACI 306R (2016) Guide to Cold Weather Concreting
ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015;

Errata 6 2016; Errata 7-9 2017) Building
Code Requirements for Structural Concrete
(ACI 318-14) and Commentary (ACI 318R-14)

ACI 347R (2014; Errata 1 2017) Guide to Formwork
for Concrete

ACI SP-66 (2004) ACI Detailing Manual
ASTM INTERNATIONAL (ASTM)
ASTM Al1064/A1064M (2017) Standard Specification for

Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for

Concrete

ASTM A615/A615M (2016) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement
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ASTM C1064/C1064M (2017) Standard Test Method for
Temperature of Freshly Mixed
Hydraulic-Cement Concrete

ASTM C1260 (2014) Standard Test Method for Potential
Alkali Reactivity of Aggregates
(Mortar-Bar Method)

ASTM C143/Cl143M (2015) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C150/C150M (2018) Standard Specification for Portland
Cement
ASTM C1567 (2013) Standard Test Method for Potential

Alkali-Silica Reactivity of Combinations
of Cementitious Materials and Aggregate
(Accelerated Mortar-Bar Method)

ASTM C1602/C1602M (2012) Standard Specification for Mixing
Water Used in Production of Hydraulic
Cement Concrete

ASTM C172/C172M (2017) Standard Practice for Sampling
Freshly Mixed Concrete

ASTM C173/Cl173M (2016) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

ASTM C231/C231M (2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C260/C260M (2010a; R 2016) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM C309 (2011) Standard Specification for Liquid
Membrane-Forming Compounds for Curing
Concrete

ASTM C31/C31M (2018b) Standard Practice for Making and

Curing Concrete Test Specimens in the Field

ASTM C33/C33M (2018) Standard Specification for Concrete
Aggregates
ASTM C39/C39M (2018) Standard Test Method for

Compressive Strength of Cylindrical
Concrete Specimens

ASTM C494/C494M (2017) Standard Specification for Chemical
Admixtures for Concrete

ASTM C618 (2017a) Standard Specification for Coal

Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete

SECTION 03 30 53 Page 4



American River Common Features (ARCF) Spec No. 2122

Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL
ASTM C685/C685M (2017) Standard Specification for Concrete
Made by Volumetric Batching and Continuous
Mixing
ASTM €920 (2018) Standard Specification for

Elastomeric Joint Sealants

ASTM C94/C94M (2017a) Standard Specification for
Ready-Mixed Concrete

ASTM D1752 (2018) Standard Specification for
Preformed Sponge Rubber, Cork and Recycled
PVC Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D412 (2016) Standard Test Methods for
Vulcanized Rubber and Thermoplastic
Elastomers - Tension

ASTM D471 (2016a) Standard Test Method for Rubber
Property - Effect of Liquids

ASTM D75/D75M (2014) Standard Practice for Sampling
Aggregates
ASTM E1155 (2014) Standard Test Method for

Determining Floor Flatness and Floor
Levelness Numbers

ASTM E1155M (2014) Standard Test Method for
Determining Floor Flatness and Floor
Levelness Numbers (Metric)

ASTM E1643 (2018a) Standard Practice for Selection,
Design, Installation, and Inspection of
Water Vapor Retarders Used in Contact with
Earth or Granular Fill Under Concrete Slabs

ASTM E1745 (2017) Standard Specification for Water
Vapor Retarders Used in Contact with Soil
or Granular Fill under Concrete Slabs

ASTM E1993/E1993M (1998; R 2013; E 2013) Standard
Specification for Bituminous Water Vapor
Retarders Used in Contact with Soil or
Granular Fill Under Concrete Slabs

ASTM E96/E96M (2016) Standard Test Methods for Water
Vapor Transmission of Materials

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 513 (1974) Corps of Engineers Specifications
for Rubber Waterstops

COE CRD-C 572 (1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstops
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 247 Comprehensive Procurement Guideline for
Products Containing Recovered Materials

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Installation Drawings; G
SD-03 Product Data

Air-Entraining Admixture
Water-Reducing or Retarding Admixture
Curing Materials

Expansion Joint Filler Strips, Premolded
Joint Sealants - Field Molded Sealants
Waterstops

Chemical Floor Hardener

Batching and Mixing Equipment
Conveying and Placing Concrete
Formwork

Mix Design Data; G

Ready-Mix Concrete

Curing Compound

Mechanical Reinforcing Bar Connectors

SD-06 Test Reports
Aggregates

Concrete Mixture Proportions; G
Compressive Strength Testing; G

Slump; G
Air Content
Water

SD-07 Certificates
Cementitious Materials
Pozzolan
Aggregates
Delivery Tickets

SD-08 Manufacturer's Instructions

Chemical Floor Hardener
Curing Compound

1.4 QUALITY ASSURANCE

Indicate specific locations of Concrete Placement, Forms, Steel
Reinforcement, Accessories, Expansion Joints, Construction Joints,

SECTION 03 30 53 Page 6



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

Contraction Joints, Control Joints on installation drawings and include,
but not be limited to, square feet of concrete placements, thicknesses and
widths, plan dimensions, and arrangement of cast-in-place concrete section.

.4.1 Flatness and Levelness of Floor Slabs

Conduct floor flatness and levelness test, (FF and FL respectively), on
floor slabs in accordance with the provisions set forth in ASTM E1155M or
ASTM E1155. Make floor tolerance measurements by the approved laboratory
and inspection service within 24 hours after completion of final troweling
operation and before forms and shores have been removed. Provide results
of floor tolerance tests, including formal notice of acceptance or
rejection of the work, to the Contracting Officer within 24 hours after
data collection.

PART 2 PRODUCTS

2

.1 SYSTEM DESCRIPTION

The Government retains the option to sample and test joint sealer, joint
filler material, waterstop, aggregates and concrete to determine compliance
with the specifications. Provide facilities and labor as may be necessary
to assist the Government in procurement of representative test samples.
Obtain samples of aggregates at the point of batching in accordance with
ASTM D75/D75M. Sample concrete in accordance with ASTM C172/C172M.
Determine slump and air content in accordance with ASTM C143/C143M and
ASTM C231/C231M, respectively, when cylinders are molded. Prepare, cure,
and transport compression test specimens in accordance with ASTM C31/C31M.
Test compression test specimens in accordance with ASTM C39/C39M. Take
samples for strength tests not less than once each shift in which concrete
ig produced from each strength of concrete required. Provide a minimum of
five specimens from each sample; two to be tested at 28 days (90 days if
pozzolan is used) for acceptance, two will be tested at 7 days for
information and one held in reserve.

1.1 Strength

Acceptance test results are the average strengths of two specimens tested
at 28 days (90 days if pozzolan is used). The strength of the concrete is
considered satisfactory so long as the average of three consecutive
acceptance test results equal or exceed the specified compressive strength,
f'c, but not more than 20 percent, and no individual acceptance test result
falls below f'c by more than 500 psi.

1.2 Construction Tolerances

Apply a Class "C" finish to all surfaces except those specified to receive
a Class "D" finish. Apply a Class "D" finish to all post-construction
surfaces which will be permanently concealed. Surface requirements for the
classes of finish required are as specified in ACI 117.

.1.3 Concrete Mixture Proportions

Concrete mixture proportions are the responsibility of the Contractor.
Mixture proportions must include the dry weights of cementitious

material (s); the nominal maximum size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and names of admixtures; and
quantity of water per yard of concrete. Provide materials included in the
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mixture proportions of the same type and from the same source as will be
used on the project. The specified compressive strength f'c is 4,000 psi
at 28 days (90 days if pozzolan is used). The maximum nominal size coarse
aggregate is 3/4 inch, in accordance with ACI 304R. The air content must
be between 4.5 and 7.5 percent with a slump between 2 and 5 inches. The
maximum water-cementitious material ratio is 0.45. Submit the applicable
test reports and mixture proportions that will produce concrete of the
quality required, ten days prior to placement of concrete.

2.2 MATERIALS

Submit manufacturer's literature from suppliers which demonstrates
compliance with applicable specifications for the specified materials.

2.2.1 Cementitious Materials

Submit Manufacturer's certificates of compliance, accompanied by mill test
reports, attesting that the concrete materials meet the requirements of the
specifications in accordance with the Special Clause "CERTIFICATES OF
COMPLIANCE". Also, certificates for all material conforming to EPA's
Comprehensive Procurement Guidelines (CPG), in accordance with 40 CFR 247.
Provide cementitious materials that conform to the appropriate
specifications listed:

2.2.1.1 Portland Cement

ASTM C150/C150M, Type II, low alkali including false set requirements with
tri-calcium aluminates (C3A) content less than 10 percent and a maximum
cement-alkali content of 0.80 percent Na20e (sodium oxide) equivalent.

2.2.1.2 Pozzolan

Provide pozzolan that conforms to ASTM C618, Class F, including
requirements of Tables 1A and 2A.

2.2.2 Aggregates

For fine and coarse aggregates meet the quality and grading requirements of
ASTM C33/C33M and test and evaluate for alkali-aggregate reactivity in
accordance with ASTM C1260. Perform evaluation of fine and coarse
aggregates separately and in combination, matching the proposed mix design
proportioning. All results of the separate and combination testing must
have a measured expansion less than 0.08 percent at 28 days after casting.
If the test data indicates an expansion of 0.08 percent or greater, reject
the aggregate(s) or perform additional testing using ASTM C1260 and

ASTM C1567. Perform the additional testing using ASTM C1260 and ASTM C1567
using the low alkali portland cement in combination with ground granulated
blast furnace (GGBF) slag, or Class F fly ash. Use GGBF slag in the range
of 40 to 50 percent of the total cementitious material by mass. Use Class
F fly ash in the range of 25 to 40 percent of the total cementitious
material by mass. Submit certificates of compliance and test reports for
aggregates showing the material (s) meets the quality and grading
requirements of the specifications under which it is furnished.

2.2.3 Admixtures
Provide admixtures, when required or approved, in compliance with the

appropriate specification listed. Retest chemical admixtures that have
been in storage at the project site, for longer than 6 months or that have
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been subjected to freezing, at the expense of the Contractor at the request
of the Contracting Officer and will be rejected if test results are not
satisfactory.

2.2.3.1 Air-Entraining Admixture

Provide air-entraining admixture that meets the requirements of
ASTM C260/C260M.

2.2.3.2 Water-Reducing or Retarding Admixture

Provide water-reducing or retarding admixture meeting the requirements of
ASTM C494/C494M, Type A, B, or D.

2.2.4 Water

Mixing and curing water in compliance with the requirements of

ASTM C1602/C1602M; potable, and free of injurious amounts of oil, acid,
salt, or alkali. Submit test report showing water complies with

ASTM C1602/C1602M.

2.2.5 Reinforcing Steel

Provide reinforcing bars conforming to the requirements of ASTM A615/A615M,
Grade 60, deformed. Provide welded steel wire reinforcement conforming to
the requirements of ASTM A1064/A1064M. Detail reinforcement not indicated
in accordance with ACI 301 and ACI SP-66. Provide mechanical reinforcing
bar connectors in accordance with ACI 301 and provide 125 percent minimum
yield strength of the reinforcement bar.

2.2.6 Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded of sponge rubber conforming to
ASTM D1752, Type I.

2.2.7 Joint Sealants - Field Molded Sealants

Conform to ASTM C920, Type M, Grade NS, Class 25, use NT for vertical
joints and Type M, Grade P, Class 25, use T for horizontal joints. Provide
polyethylene tape, coated paper, metal foil, or similar type bond breaker
materials. The backup material needs to be compressible, nonshrink,
nonreactive with the sealant, and a nonabsorptive material such as extruded
butyl or polychloroprene foam rubber. Immediately prior to installation of
field-molded sealants, clean the joint of all debris and further cleaned
using water, chemical solvents, or other means as recommended by the
sealant manufacturer or directed.

2.2.8 Formwork
Design and engineer the formwork as well as its construction in accordance
with ACI 301 Section 2 and 5 and ACI 347R. Fabricate of wood, steel, or
other approved material. Submit formwork design prior to the first
concrete placement.

2.2.9 Form Coatings

Provide form coating in accordance with ACI 301.
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2.2.10 Vapor Retarder and Vapor Barrier
ASTM E1745 Class C polyethylene sheeting, minimum 15 mil thickness or
ASTM E1993/E1993M bituminous membrane or other equivalent material with a

maximum permeance rating of 0.01 perms per ASTM E96/E96M.

Consider plastic vapor retarders and adhesives with a high recycled
content, low toxicity low VOC (Volatile Organic Compounds) levels.

2.2.11 Curing Materials
Provide curing materials in accordance with ACI 301, Section 5.

2.3 READY-MIX CONCRETE
Provide ready-mix concrete with mix design data conforming to ACI 301 Part
2. Submit delivery tickets in accordance with ASTM C94/C94M for each
ready-mix concrete delivery, include the following additional information:
a. Type and brand cement
b. Cement content in 94-pound bags per cubic yard of concrete
c. Maximum size of aggregate
d. Amount and brand name of admixture
e. Total water content expressed by water cementitious material ratio

2.4 ACCESSORIES

2.4.1 Waterstops

2.4.1.1 PVC Waterstop
Polyvinylchloride waterstops conforming to COE CRD-C 572.

2.4.1.2 Rubber Waterstop
Rubber waterstops conforming to COE CRD-C 513.

2.4.1.3 Thermoplastic Elastomeric Rubber Waterstop
Thermoplastic elastomeric rubber waterstops conforming to ASTM D471.

2.4.1.4 Hydrophilic Waterstop
Swellable strip type compound of polymer modified chloroprene rubber that
swells upon contact with water conforming to ASTM D412 as follows: Tensile
strength 420 psi minimum; ultimate elongation 600 percent minimum. Minimum
hardness of 50 on the type A durometer and the volumetric expansion ratio
in distilled water at 70 degrees F; 3 to 1 minimum.

2.4.2 Chemical Floor Hardener
Provide hardener which is a colorless aqueous solution containing a blend
of inorganic silicate or siliconate material and proprietary components

combined with a wetting agent; that penetrates, hardens, and densifies
concrete surfaces. Submit manufactures instructions for placement of
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liquid chemical floor hardener.
2.4.3 Curing Compound

Provide curing compound conforming to ASTM C309. Submit manufactures
instructions for placing curing compound.

PART 3 EXECUTION
3.1 PREPARATION

Prepare construction joints to expose coarse aggregate. The surface must
be clean, damp, and free of laitance. Construct ramps and walkways, as
necessary, to allow safe and expeditious access for concrete and workmen.
Remove snow, ice, standing or flowing water, loose particles, debris, and
foreign matter. Satisfactorily compact earth foundations. Make spare
vibrators available. Placement cannot begin until the entire preparation
has been accepted by the Government.

3.1.1 Embedded Items

Secure reinforcement in place after joints, anchors, and other embedded
items have been positioned. Arrange internal ties so that when the forms
are removed the metal part of the tie is not less than 2 inches from
concrete surfaces permanently exposed to view or exposed to water on the
finished structures. Prepare embedded items so they are be free of o0il and
other foreign matters such as loose coatings or rust, paint, and scale.

The embedding of wood in concrete is permitted only when specifically
authorized or directed. Provide all equipment needed to place,
consolidate, protect, and cure the concrete at the placement site and in
good operating condition.

3.1.2 Formwork Installation
Forms must be properly aligned, adequately supported, and mortar-tight.
Provide smooth form surfaces, free from irregularities, dents, sags, or
holes when used for permanently exposed faces. Chamfer all exposed joints
and edges , unless otherwise indicated.

3.1.3 Vapor Retarder and Vapor Barrier Installation
Install in accordance with ASTM E1643. Apply vapor retarder and barrier
over gravel fill. Lap edges not less than 12 inches. Seal all joints with
pressure-sensitive adhesive not less than 2 inches wide. Protect the vapor
barrier at all times to prevent injury or displacement prior to and during
concrete placement.

3.1.4 Production of Concrete

3.1.4.1 Ready-Mixed Concrete

Provide ready-mixed concrete conforming to ASTM C94/C94M except as
otherwise specified.

3.1.4.2 Concrete Made by Volumetric Batching and Continuous Mixing

Conform to ASTM C685/C685M.
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3.1.4.3 Batching and Mixing Equipment
The option of using an on-site batching and mixing facility is available.
The facility must provide sufficient batching and mixing equipment capacity
to prevent cold joints. Submit the method of measuring materials, batching
operation, and mixer for review, and manufacturer's data for batching and
mixing equipment demonstrating compliance with the applicable
specifications. Provide an Onsite Plant conforming to the requirements of
either ASTM C94/C94M or ASTM Cé685/C685M.

3.1.5 Waterstops
Install and splice waterstops as directed by the manufacturer.

3.2 CONVEYING AND PLACING CONCRETE
Convey and place concrete in accordance with ACI 301, Section 5.

3.2.1 Cold-Weather Requirements
Place concrete in cold weather in accordance with ACI 306R

3.2.2 Hot-Weather Requirements
Place concrete in hot weather in accordance with ACI 305R

3.3 FINISHING

3.3.1 Temperature Requirement

Do not finish or repair concrete when either the concrete or the ambient
temperature is below 50 degrees F.

3.3.2 Finishing Formed Surfaces

Remove all fins and loose materials , and surface defects including filling
of tie holes. Repair all honeycomb areas and other defects. Remove all
unsound concrete from areas to be repaired. Ream or chip surface defects
greater than 1/2 inch in diameter and holes left by removal of tie rods in
all surfaces not to receive additional concrete and fill with dry-pack
mortar. Brush-coat the prepared area with an approved epoxy resin or latex
bonding compound or with a neat cement grout after dampening and filling
with mortar or concrete. Use a blend of portland cement and white cement
in mortar or concrete for repairs to all surfaces permanently exposed to
view shall be so that the final color when cured is the same as adjacent
concrete.

3.3.3 Finishing Unformed Surfaces
3.3.3.1 Flat Floor Finishes
In accordance with ACI 302.1R, construct in accordance with one of the
methods recommended in Table 7.15.3, "Typical Composite FF/FL Values for
Various Construction Methods." ACI 117 for tolerances tested by ASTM E1155M
or ASTM E1155. These requirements are based upon the latest FF/FL method.

3.3.3.2 Expansion and Contraction Joints

Make expansion and contraction joints in accordance with the details shown
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or as otherwise specified. Provide 1/2 inch thick transverse expansion
joints where new work abuts an existing concrete. Provide expansion joints
at a maximum spacing of 30 feet on center in sidewalks and at a maximum
spacing of 40 feet in slabs, unless otherwise indicated. Provide
contraction joints at a maximum spacing of 6 linear feet in sidewalks feet
in slabs, unless otherwise indicated. Cut contraction joints at a minimum
of 1 inch(es) deep with a jointing tool after the surface has been finished.
3.4 CURING AND PROTECTION
Cure and protect in accordance with ACI 301, Section 5.
3.5 FORM WORK
Provide form work in accordance with ACI 301, Section 2 and Section 5.
3.5.1 Removal of Forms
Remove forms in accordance with ACI 301, Section 2.
3.6 STEEL REINFORCING
Reinforcement must be free from loose, flaky rust and scale, and free from
0il, grease, or other coating which might destroy or reduce the
reinforcement's bond with the concrete.

3.6.1 Fabrication

Shop fabricate steel reinforcement in accordance with ACI 318 and ACI SP-66.
Provide shop details and bending in accordance with ACI 318 and ACI SP-66.

3.6.2 Splicing
Perform splices in accordance with ACI 318 and ACI SP-66.
3.6.3 Supports

Secure reinforcement in place by the use of metal or concrete supports,
Sspacers, or ties.

3.7 EMBEDDED ITEMS

Before placing concrete, take care to determine that all embedded items are
firmly and securely fastened in place. Provide embedded items free of oil
and other foreign matter, such as loose coatings of rust, paint and scale.
Embedding of wood in concrete is permitted only when specifically
authorized or directed.

3.8 CHEMICAL FLOOR HARDENER

Apply Chemical Floor Hardener where indicated, after curing and drying
concrete surface. Dilute liquid hardener with water and apply in three
coats. First coat is one-third strength, second coat one-half strength,
and third coat two-thirds strength. Apply each coat evenly and allow it to
dry 24 hours before applying next coat. Apply proprietary chemical
hardeners in accordance with manufacturer's printed directions.
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3.9 TESTING AND INSPECTING

Report the results of all tests and inspections conducted at the project
site informally at the end of each shift. Submit written reports weekly.
Deliver within three days after the end of each weekly reporting period.
See Section 01 45 00 QUALITY CONTROL.

3.9.1 Field Testing Technicians

The individuals who sample and test concrete must have demonstrated a
knowledge and ability to perform the necessary test procedures equivalent
to the ACI minimum guidelines for certification of Concrete Field Testing
Technicians, Grade I.

3.9.2 Preparations for Placing

Inspect foundation or construction joints, forms, and embedded items in
sufficient time prior to each concrete placement to certify that it is
ready to receive concrete.

3.9.3 Sampling and Testing

a. Obtain samples and test concrete for quality control during placement.
Sample fresh concrete for testing in accordance with ASTM C172/Cl172M.
Make six test cylinders.

b. Test concrete for compressive strength at 7 and 28 days for each design
mix and for every 100 cubic yards of concrete. Test two cylinders at 7
days; two cylinders at 28 days; and hold two cylinders in reserve.
Conform test specimens to ASTM C31/C31M. Perform compressive strength
testing conforming to ASTM C39/C39M.

c. Test slump at the site of discharge for each design mix in accordance
with ASTM C143/C143M. Check slump twice during each shift that
concrete is produced.

d. Test air content for air-entrained concrete in accordance with
ASTM C231/C231M. Test concrete using lightweight or extremely porous
aggregates in accordance with ASTM C173/C173M. Check air content at
least twice during each shift that concrete is placed.

e. Determine temperature of concrete at time of placement in accordance
with ASTM C1064/C1064M. Check concrete temperature at least twice
during each shift that concrete is placed.

3.9.4 Action Required
3.9.4.1 Placing

Do not begin placement until the availability of an adequate number of

acceptable vibrators, which are in working order and have competent

operators, has been verified. Discontinue placing if any lift is
inadequately consolidated.

3.9.4.2 Air Content
Whenever an air content test result is outside the specification limits,

adjust the dosage of the air-entrainment admixture prior to delivery of
concrete to forms.
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3.9.4.3 Slump

Whenever a slump test result is outside the specification limits, adjust

the batch weights of water and fine aggregate prior to delivery of concrete
to the forms. Make the adjustments so that the water-cementitious material

ratio does not exceed that specified in the submitted concrete mixture
proportion and the required concrete strength is still met.

-- End of Section --
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SECTION 03 31 01

CAST-IN-PLACE STRUCTURAL CONCRETE FOR CIVIL WORKS
05/14

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)
ACI 211.1 (1991; R 2009) Standard Practice for
Selecting Proportions for Normal,
Heavyweight and Mass Concrete
AMERICAN CONCRETE INSTITUTE (ACI)
ACI 117 (2010; Errata 2011) Specifications for

Tolerances for Concrete Construction and
Materials and Commentary

ACI 301 (2016) Specifications for Structural
Concrete

ACI 305R (2010) Guide to Hot Weather Concreting

ACI 306R (2016) Guide to Cold Weather Concreting

ACI SP-15 (2011) Field Reference Manual: Standard

Specifications for Structural Concrete ACI
301-05 with Selected ACI References

ASTM INTERNATIONAL (ASTM)
ASTM Al1064/A1064M (2017) Standard Specification for

Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for

Concrete

ASTM A615/A615M (2016) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement

ASTM C1064/C1064M (2017) Standard Test Method for

Temperature of Freshly Mixed
Hydraulic-Cement Concrete

ASTM C1077 (2017) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Evaluation
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ASTM C1107/C1107M (2014a) Standard Specification for
Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)
ASTM C117 (2017) Standard Test Method for Materials

Finer than 75-um (No. 200) Sieve in
Mineral Aggregates by Washing

ASTM C123/C123M (2014) Standard Test Method for
Lightweight Particles in Aggregate

ASTM C1240 (2014) Standard Specification for Silica
Fume Used in Cementitious Mixtures

ASTM C127 (2015) Standard Test Method for Density,
Relative Density (Specific Gravity), and
Absorption of Coarse Aggregate

ASTM C128 (2015) Standard Test Method for Density,
Relative Density (Specific Gravity), and
Absorption of Fine Aggregate

ASTM C131/C1l31M (2014) Standard Test Method for Resistance
to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the
Los Angeles Machine

ASTM C136/Cl36M (2014) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM C142/C142M (2017) Standard Test Method for Clay Lumps
and Friable Particles in Aggregates

ASTM C143/Cl143M (2015) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C150/C150M (2018) Standard Specification for Portland
Cement
ASTM C1602/C1602M (2012) Standard Specification for Mixing

Water Used in Production of Hydraulic
Cement Concrete

ASTM C172/C172M (2017) Standard Practice for Sampling
Freshly Mixed Concrete

ASTM C231/C231M (2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the

Pressure Method

ASTM C260/C260M (2010a; R 2016) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM C295/C295M (2012) Petrographic Examination of
Aggregates for Concrete

ASTM C31/C31M (2018b) Standard Practice for Making and
Curing Concrete Test Specimens in the Field
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(2018) Standard Specification for Concrete
Aggregates

(2018) Standard Test Method for
Compressive Strength of Cylindrical
Concrete Specimens

(2016) Standard Test Method for Organic
Impurities in Fine Aggregates for Concrete

(2017) Standard Specification for Chemical
Admixtures for Concrete

(2016) Standard Test Method for Resistance
to Degradation of Large-Size Coarse
Aggregate by Abrasion and Impact in the
Los Angeles Machine

(2013) Standard Test Method for Total
Evaporable Moisture Content of Aggregate
by Drying

(2017a) Standard Specification for Coal
Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete

(2015) Resistance of Concrete to Rapid
Freezing and Thawing

(2017) Standard Test Method for Effect of
Organic Impurities in Fine Aggregate on
Strength of Mortar

(2017a) Standard Specification for
Ready-Mixed Concrete

(2017) Standard Specification for Slag
Cement for Use in Concrete and Mortars

(2014) Standard Practice for Sampling
Aggregates

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

10MSP

(2009; 28th Ed; Errata) Manual of Standard
Practice

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

HB 44

(2016) Specifications, Tolerances, and
Other Technical Requirements for Weighing
and Measuring Devices

NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA)

NRMCA CPMB 100

(2000; R 2006) Concrete Plant Standards
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U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 104 (1980) Method of Calculation of the
Fineness Modulus of Aggregate

COE CRD-C 114 (1997) Test Method for Soundness of
Aggregates by Freezing and Thawing of
Concrete Specimens

COE CRD-C 130 (2001) Standard Recommended Practice for
Estimating Scratch Hardness of Coarse
Aggregate Particles

COE CRD-C 143 (1962) Specifications for Meters for
Automatic Indication of Moisture in Fine
Aggregate

COE CRD-C 521 (1981) Standard Test Method for Frequency

and Amplitude of Vibrators for Concrete

COE CRD-C 94 (1995) Corps of Engineers Specification
for Surface Retarders

1.2 DESIGN REQUIREMENTS

For each portion of the structure, select concrete mixture proportions so
that the strength and water/cementitious materials ratio (W/C) requirements
are met. Submit concrete mixture proportions as determined by the
Contractor and submitted for review and signed by a registered Civil
Engineer experienced in concrete mix proportioning. The submission shall be
accompanied by test reports from a laboratory complying with ASTM C1077,
and that has been validated by the USACE Materials Test Center (MTC) for
the applicable methods.

The proportions of all material entering into each concrete mixture will be
the responsibility of the Contractor. Adjustments shall be made by the
Contractor to the batch weights of aggregates and water as necesgsary to
compensate for free moisture in the aggregates. The quantity of
air-entrainment admixture shall be adjusted by the Contractor to maintain
the specified air content

Design in accordance with ACI 301, Section 4. Submit concrete mix designs
with the following properties.

1.2.1 Concrete Proportioning

The mix design and supporting test data shall show that mix proportions
thus selected will produce concrete of the qualities indicated. No
substitution shall be made in the source or type of materials used in the
work without additional tests to show that the quality of the new materials
and concrete are satisfactory. The concrete mixture quantities of all
ingredients per cubic yard and nominal maximum coarse aggregate size that
will be used in the manufacture of each quality of concrete shall be
stated. Proportions shall indicate the mass of cement, pozzolan and ground
granulated blast-furnace (GGBF) slag, silica fume or ultrafine fly ash when
used, and water; the mass of aggregates in a saturated surface-dry
condition; and the gquantities of admixtures. Trial batches and testing
requirements for various qualities of concrete specified are the
responsibility of the Contractor. Obtain samples of aggregates in
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accordance with the requirements of ASTM D75/D75M. Samples of materials
other than aggregate shall be representative of those proposed for the
project and shall be accompanied by the manufacturer's test reports
indicating compliance with applicable specified requirements. Make trial
mixtures having proportions, consistencies, and air content suitable for
the work based on methodology described in ACI 211.1, using at least three
different water-cement ratios, which will produce a range of strength
encompassing those required for the work. The maximum water-cement ratios
required in paragraph MAXIMUM WATER-CEMENT (W/C) RATIO below, will be
converted to a weight ratio of water to cement plus pozzolan by mass,
silica fume, or GGBF slag by mass equivalency as described in ACI 211.1. In
the case where GGBF slag is used, include the weight of the slag in the
equations for the term P, which is used to denote the mass of pozzolan. If
pozzolan is used in the concrete mixture, the minimum pozzolan content
shall be 15 percent of the total cementitious material and as otherwise
required herein. Proportion trial mixtures for maximum permitted slump and
air content with due consideration to the conveying and placement method.

1.2.2 Concrete Composgition

Concrete shall be composed of cementitious materials, water, fine and
coarse aggregates, and admixtures. The cementitious materials shall be Type
IT low alkali, Portland cement in combination with pozzolan, or Type II low
alkali Portland cement in combination with ground granulated blast-furnace
slag. Silica fume or ultrafine fly ash may be used in Abrasion Erosion
Resistant Concrete (AERC).

The proportion of GGBS slag and Class F pozzolan shall be as follows:

Required Proportion of Total Cementitious Materials in % by mass
Proportions Structural Concrete
GGBF Slag 30 to 50
Class F Pozzolan 15 to 40

The admixtures shall be an air-entraining admixture plus a water-reducing
admixture, and for some mixes a high range water-reducing admixture will be
required. A retarding mixture may be used at the request of the Contractor
when approved. No other chemical admixtures than those listed above shall
be used.
Aggregate size shall be as stipulated below.

1.2.3 Nominal Maximum-Size of Aggregate

The nominal maximum-size of coarse aggregate to be used in all concrete
work shall be 3/4 inch.

1.2.4 Air Content
Air content between 4 and 7 percent as delivered to the forms and as
determined by ASTM C231/C231M, except that when the nominal maximum-size
coarse aggregate is 3/4 inch, between 4.5 and 7.5 percent.

1.2.5 Slump

The slump within the range of 1 to 4 inches as determined in accordance
with ASTM C143/C143M. Where placement by pump is approved, the slump must
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not exceed 6 inches.
1.2.6 Concrete Strength

Provide specified compressive strength f'c as follows:

COMPRESSIVE STRENGTH (PSI) STRUCTURE OR PORTION OF STRUCTURE
5,000 at 28 days Abrasion-erosion Resistant Concrete
4,000 at 28 days All other structures

1.2.7 Maximum Water-Cementitious Material (W/C) Ratio

Maximum W/C allowed as follows:

WATER-CEMENT STRUCTURE OR PORTION OF STRUCTURE
RATIO, BY MASS
0.45 All concrete structures

These W/C's may cause higher strengths than that required by paragraph
CONCRETE STRENGTH.

1.2.8 Construction Tolerances

Except as specified otherwise, a plus tolerance increases and a minus
tolerance decreases the dimension to which it applies. A tolerance without
sign means plus or minus. Where only one sign is specified, there is no
limit in the other direction. Tolerances are not cumulative. The most
restrictive tolerance will control. Tolerances can not extend the
structure beyond legal boundaries.

a. Make level and grade tolerance measurements of slabs as soon as
possible after finishing. When forms or shoring are used, make the

measurements prior to removal.

b. Construction tolerances must meet the requirements of ACI 117 and any
of the following requirements that are applicable.

1.2.8.1 Tunnel Linings, Conduits, Filling & Emptying Culverts

Water Conveying:

Lateral alignment

Centerline alignment 1/2 inch

Inside dimensions 0.005 times inside dimension

Level alignment

Profile grade 1/2 inch

SECTION 03 31 01 Page 9



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

Cross-Sectional dimension

Tunnel and culvert lining - 0 inch

1.2.8.2 Appearance

Clean permanently exposed surfaces, if stained or otherwise discolored, by
a method that does not harm the concrete and that is approved by the
Contracting Officer.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Reinforcing steel; G
SD-03 Product Data

Concrete Mix Designs; G

Batch Plant; G

Concrete Mixers

Conveying Equipment

Placing Equipment

Construction Joint Treatment; G

Cold-Weather Requirements; G

Hot-Weather Requirements; G

Cementitious Materials, Admixtures, and Curing Compound; G
Nonshrink Grout

Mechanical Reinforcing Bar Connectors
Abrasion Erosion Resistant Concrete (AERC); G

SD-06 Test Reports
Aggregates; G
Mill Test Reports
Tests and Inspections
Quality of Aggregates; G
Mixer Uniformity
Water
SD-07 Certificates
Concrete Field Testing Technicians
Concrete Construction Inspector (CCI)
Cementitious Materials

SD-08 Manufacturer's Instructions

Curing Compound
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1.

4 QUALITY ASSURANCE

The Government will sample and test aggregates and concrete to determine
compliance with the specifications. Provide facilities and labor as may be
necessary for procurement of representative test samples. Samples of
aggregates will be obtained at the point of batching in accordance with
ASTM D75/D75M. Concrete will be sampled in accordance with ASTM C172/C172M.
Do not use a material until the Contracting Officer gives notice that test
results are satisfactory. The individuals who sample and test concrete or
the constituents of concrete as required in this specification must have
demonstrated a knowledge and ability to perform the necessary test
procedures equivalent to the ACI minimum guidelines for certification of
Concrete Field Testing Technicians, Grade I. The individuals who perform
the inspection of concrete construction must have demonstrated a knowledge
and ability equivalent to the ACI minimum guidelines for certification of
Concrete Construction Inspector (CCI). Submit statements that the concrete
testing technicians and the concrete inspectors meet the specified
requirements. Maintain a copy of ACI SP-15 and CRSI 10MSP at project site.

4.1 Cement and Pozzolan

If cement or pozzolan is to be obtained from more than one source, state
the estimated amount to be obtained from each source and the proposed
schedule of shipments in the initial notification.

.4.1.1 Cement

Cement will be sampled by the contractor under the supervision of the
Contracting Officer. The cement producer will be required to submit samples
for physical and chemical testing, as well as historic quality control data.

No cement shall be used until notice has been given by the Contracting
Officer that test results for chemical and physical requirements as well as
acceptance testing requirements are satisfactory. Release for shipment and
approval for use will be contingent on continuing compliance with these and
other requirements of the specifications as allowed by the Contracting
Officer. Samples of cement for check testing will be taken at the project
site by the Contracting Officer for testing at the expense of the
Government. A copy of the test results from the cement manufacturer shall
be furnished to the Contracting Officer for each lot

.4.1.2 Pozzolan

Pozzolan will be sampled by the contractor under the supervision of the
Contracting Officer. The pozzolan producer will be required to submit
samples for physical and chemical testing, as well as historic quality
control data.

No pozzolan shall be used until notice has been given by the Contracting
Officer that test results for chemical and physical requirements as well as
acceptance testing requirements are satisfactory. Release for shipment and
approval for use will be contingent on continuing compliance with these and
other requirements of the specifications as allowed by the Contracting
Officer. Samples of pozzolan for check testing will be taken at the project
site by the Contracting Officer for testing at the expense of the
Government. A copy of the test results from the pozzolan manufacturer shall
be furnished to the Contracting Officer for each lot.
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1.4.1.3 Ground Granulated Blast-Furnace Slag

Ground Granulated Blast Furnace Slag (GGBFS) will be sampled by the
contractor under the supervision of the Contracting Officer. The GGBFS
producer will be required to submit samples for physical and chemical
testing, as well as historic quality control data.

No GGBFS shall be used until notice has been given by the Contracting
Officer that test results for chemical and physical requirements as well as
acceptance testing requirements are satisfactory. Release for shipment and
approval for use will be contingent on continuing compliance with these and
other requirements of the specifications as allowed by the Contracting
Officer. Samples of GGBFS for check testing will be taken at the project
site by the Contracting Officer for testing at the expense of the
Government. A copy of the test results from the GGBFS manufacturer shall be
furnished to the Contracting Officer for each lot.

1.4.1.4 Silica Fume or Ultrafine Fly Ash (UFFA)

Submit test results in accordance with ASTM C1240 or ASTM Ce618, for each
lot, and manufacturer's certifications. Samples for check testing will be
taken at the project site by the Contracting Officer.

1.4.2 Cementitious Materials, Admixtures, and Curing Compound

At least 30 days in advance of concrete placement, notify the Contracting
Officer of the sources for cementitious materials, admixtures, and curing
compound, along with sampling location, brand name, type, and quantity to
be used in the manufacture and/or curing of the concrete. Cementitious
Materials, including Cement and Pozzolan, and Ground Granulated
Blast-Furnace Slag will be accepted on the basis of the manufacturer's
certification of compliance. Do not use cementitious materials until
receiving Contracting Officer notice of acceptance. Cementitious materials
will be subject to check testing from samples obtained at the source, at
transfer points, or at the project site, as scheduled by the Contracting
Officer, and such sampling will be by or under the supervision of the
Government at its expense. Promptly remove material not meeting
specifications from the site of work. Submit samples of materials for
Government testing and approval. Submit manufacturer's instructions for
placement of curing compound.

1.5 DELIVERY, STORAGE, AND HANDLING

Retest chemical admixtures that have been in storage at the project site

for longer than 6 months or that have been subjected to freezing and reject
if test results are not satisfactory. Chemical admixtures will be accepted
based on compliance with the requirements of paragraph CHEMICAL ADMIXTURES.

PART 2 PRODUCTS
2.1 MATERIALS

Submit mill test reports attesting that materials meet the requirements of
the specification under which they are furnished. Certification and mill
test reports must be from samples taken from the particular lot furnished.
Certify the following for compliance with all specification requirements:
Impervious-Sheet Curing Materials, Air-Entraining Admixture, Other Chemical
Admixtures, Membrane-Forming Curing Compound.
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2

1.1 Cementitious Materials

Cementitious materials are portland cement, portland-pozzolan cement,
portland blast-furnace slag cement, portland cement in combination with
pozzolan or GGBF slag for all structural concrete and portland cement in
combination with silica fume or ultrafina fly ash, for abrasion-erosion
resistance concrete conforming to appropriate specifications listed below.

.1.1.1 Portland Cement

Portland cement shall conform to ASTM C150/C150M, Type II or V, low-alkali

.1.1.2  Fly Ash

ASTM C618, Class F, except that the maximum allowable loss on ignition must
not exceed 6 percent. Class F fly ash for use in mitigating Alkali-Silica
Reactivity must have a Calcium Oxide (CaO) content of less than 8 percent
and a total equivalent alkali content less than 1.5 percent. Add with
cement .

.1.1.3 Raw or Calcined Natural Pozzolan

Natural pozzolan must be raw or calcined and conform to ASTM C618, Class N,
including the optional requirements for uniformity and effectiveness in
controlling Alkali-Silica reaction and must have an ignition loss not
exceeding 3 percent. Class N pozzolan for use in mitigating Alkali-Silica
Reactivity must have a Calcium Oxide (CaO) content of less than 13 percent
and total equivalent alkali content less than 3 percent.

.1.1.4 Ultra Fine Fly Ash and Ultra Fine Pozzolan

Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) must conform to
ASTM C618, Class F or N, and the following additional requirements:

a. The strength activity index at 28 days of age is at least 95 percent of
the control specimens.

b. The average particle size doest not exceed 6 microns.

c. The sum of SiO2 + Al203 + Fe203 is greater than 77 percent.

.1.1.5 Ground Granulated Blast-Furnace Slag

Conform to ASTM C989/C989M, Grade 120.

.1.1.6 Silica Fume

Silica fume may be furnished as a dry, densified material or as a slurry.
Silica fume, unprocessed, or before processing into a slurry or a densified
material, must conform to ASTM C1240 with Table 2 and the Specific Surface
Area and Uniformity Requirements in Table 4 invoked. Provide the services
of a manufacturer's technical representative, experienced in mixture
proportioning, placement procedures, and curing of concrete containing
silica fume. Make the manufacturer's representative available for
consultation by both the Contractor and the Government during mixture
proportioning, planning, and production of silica-fume concrete and, onsite
immediately prior to and during at least the first placement of concrete
containing silica fume, and at other times if directed.
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2.1.2 Aggregates

ASTM C33/C33M, except as modified herein. Furnish aggregates for exposed
concrete surfaces from one source. Provide aggregates that do not contain
any substance which may be deleteriously reactive with the alkalies in the
cement. Submit test report showing compliance with ASTM C33/C33M.

2.1.2.1 Unfavorable Properties
Do not provide aggregates possessing properties or constituents that are
known to have specific unfavorable effects in concrete when tested in
accordance with ASTM C295/C295M.

2.1.3 Chemical Admixtures

Provide chemical admixtures, when required or permitted, that conform to
the appropriate specification listed.

2.1.3.1 Air-Entraining Admixture

Conform to ASTM C260/C260M and consistently cause the concrete to have an
air content in the specified ranges under field conditions.

2.1.3.2 Accelerating Admixture

Meet the requirements of ASTM C494/C494M, Type C or E, except that calcium
chloride or admixtures containing calcium chloride is not permitted.

2.1.3.3 Water-Reducing or Retarding Admixture
2.1.3.3.1 Water-Reducing or Retarding Admixtures

ASTM C494/C494M, Type A, B, or D, except that the 6-month and 1l-year
compressive strength tests are waived.

2.1.3.3.2 High-Range Water Reducing Admixture

ASTM C494/C494M, Type F or G except that the 6-month and 1-year strength
requirements are waived. The admixture may be used only when approved by
the Contracting Officer, such approval being contingent upon particular
mixture control as described in the Contractor's Quality Control Plan.

2.1.4 Water

Provide water for mixing and curing compliance with the requirements of
ASTM C1602/C1602M; potable, and free of injurious amounts of oil, acid,
salt, or alkali. Submit test report showing water complies with

ASTM C1602/C1602M.

2.1.5 Reinforcing Steel

Provide reinforcing bars conforming to the requirements of ASTM A615/A615M,
Grade 60, deformed. Welded steel wire reinforcement must conform to the
requirements of ASTM A1064/A1064M. Detail reinforcement not indicated in
accordance with ACI 301. Provide mechanical reinforcing bar connectors in
accordance with ACI 301 and with 125 percent minimum yield strength of the
reinforcement bar.
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.1.6 Abrasive Aggregates

Fifty-five percent, minimum, aluminum oxide or silicon-dioxide abrasive
ceramically bonded together to form a homogeneous material sufficiently
porous to provide a good bond with portland paste; or factory-graded emery
aggregate consisting of not less than 45 percent aluminum oxide and 25
percent ferric oxide. Provide well graded aggregate from particles
retained on the 600-um (No. 30) sieve to particles passing the 2.36-mm (No.
8) sieve.

1.7 PVC Pipe (Weep Hole)

Provide a PVC pipe to connect to the fitting with sufficient length to
allow for full penetration through the concrete section as shown in the

drawings. The PVC pipe must meet the requirements listed below:

a. Four (4) inch inner diameter.

b. ASTM D1785 Schedule 80 PVC solid wall.

c. Cell classification 12454-B or 12354-C.

d. Wall thickness SDR 35, with solvent/weld or elastomeric joints.

.2 EQUIPMENT

Submit data on placing equipment and methods. The batching, mixing,
conveying, and placing equipment must have a capacity of at least 125 cubic
yards per hour. Conform the batch plant to the requirements of

NRMCA CPMB 100 and as specified; however, rating plates attached to batch
plant equipment are not required. Submit batch plant data forconformance
with applicable specifications.

2.1 Batching Egquipment

Use automatic batching controls. Equip the batching system with an
accurate recorder or recorders that meet the requirements of NRMCA CPMB 100.
Provide separate bins or compartments for each size group of aggregate and
cement, pozzolan, and GGBF slag. Weigh aggregates either in separate weigh
batchers with individual scales or cumulatively in one weigh batcher on one
scale. Do not weigh aggregate in the same batcher with cement, pozzolan,
or GGBF slag. If both cement and pozzolan or GGBF slag are used, they may
be batched cumulatively provided that the portland cement is batched

first. If measured by mass, do not weigh the mass of the water
cumulatively with another ingredient. Interlock water batcher filling and
discharging valves so that the discharge valve cannot be opened before the
filling valve is fully closed. Provide an accurate mechanical device for
measuring and dispensing each admixtured. Interlock each dispenser with
the batching and discharging operation of the water so that each admixture
is separately batched and discharged automatically in a manner to obtain
uniform distribution throughout the batch in the specified mixing period.
Do not combine admixtures prior to introduction in water. Arrange the
plant to facilitate the inspection of all operations at all times. Provide
facilities for obtaining representative samples of aggregates from each bin
or compartment. Clearly mark all filling ports for cementitious materials
bins or silos with a permanent sign stating the contents.
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2.2 Scales

Provide equipment for batching by mass conforming to the applicable
requirements of NIST HB 44, except that the accuracy is plus or minus 0.2
percent of scale capacity. Provide standard test weights and any other
auxiliary equipment required for checking the operating performance of each
scale or other measuring devices. Perform tests at the frequency required
in paragraph TESTS AND INSPECTIONS, and in the presence of a Government
inspector.

.2.3 Batching Tolerances

a. Weighing Tolerances

MATERIAL PERCENT OF REQUIRED MASS
Cementitious materials 0 to plus 2
Aggregate plus or minus 2
Water plus or minus 1
Chemical admixture 0 to plus 6

b. Volumetric Tolerances - For volumetric batching equipment, the
following tolerances apply to the required volume of material being
batched:
Water Plus or minus 1 percent
Chemical admixtures Zero to plus 6 percent

.2.4 Moisture Control

The plant must be capable of ready adjustment to compensate for the varying
moisture content of the aggregates and to change the masses of the
materials being batched. Provide an electric moisture meter complying with
the provisions of COE CRD-C 143 for measuring moisture in the fine
aggregate. Arrange the sensing element so that the measurement is made
near the batcher charging gate of the sand bin or in the sand batcher.

.2.5 Concrete Mixers

Do not charge the concrete mixers in excess of the capacity recommended by
the manufacturer. Operate the mixers at the drum or mixing blade speed
designated by the manufacturer. Maintain the mixers in satisfactory
operating condition, and keep the mixer drums free of hardened concrete.
Should any mixer at any time produce unsatisfactory results, promptly
discontinue its use until it is repaired. Submit concrete mixer data
including the make, type, and capacity of concrete mixers proposed for
mixing concrete.

.2.5.1 Stationary Mixers

Concrete plant mixers must be tilting, nontilting, horizontal-shaft,
vertical-shaft, or pugmill and provided with an acceptable device to lock
the discharge mechanism until the required mixing time has elapsed. The
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mixing time and uniformity must conform to all the requirements in
ASTM C94/C94M applicable to central-mixed concrete.

2.2.5.2 Truck Mixers

Truck mixers, the mixing of concrete therein, and concrete uniformity must
conform to the requirements of ASTM C94/C94M. A truck mixer may be used
either for complete mixing (transit-mixed) or to finish the partial mixing
done in a stationary mixer (shrink-mixed). Equip each truck with two
counters from which it will be possible to determine the number of
revolutions at mixing speed and the number of revolutions at agitating
speed.

2.2.6 Conveying Equipment

Submit data on the conveying equipment and methods for transporting,
handling, and depositing the concrete. Conform the conveying equipment to
the following requirements:

2.2.6.1 Buckets

The interior hopper slope shall be not less than 58 degrees from the
horizontal, the minimum dimension of the clear gate opening shall be at
least five times the nominal maximum-size aggregate, and the area of the
gate opening shall not be less than 2 square feet. The maximum dimension
of the gate opening shall not be greater than twice the minimum dimension.
The bucket gates shall be essentially grout tight when closed and may be
manually, pneumatically, or hydraulically operated except that buckets
larger than 2 cubic yards shall not be manually operated. The design of
the bucket shall provide means for positive regulation of the amount and
rate of deposit of concrete in each dumping position.

2.2.6.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveying devices. Transfer hoppers must be capable of receiving concrete
directly from delivery vehicles and have conical-shaped discharge

features. Equip the transfer hopper with a hydraulically operated gate and
with a means of external vibration to effect complete discharge. Do not
hold concrete in nonagitating transfer hoppers more than 30 minutes.

2.2.6.3 Trucks

Truck mixers operating at agitating speed or truck agitators used for
transporting plant-mixed concrete shall conform to the requirements of
ASTM C94/C94M. Nonagitating equipment may be used for transporting
plant-mixed concrete over a smooth road when the hauling time is less than
15 minutes. Bodies of nonagitating equipment shall be smooth, watertight,
metal containers specifically designed to transport concrete, shaped with
rounded corners to minimize segregation, and equipped with gates that will
permit positive control of the discharge of the concrete.

2.2.6.4 Chutes

When concrete can be placed directly from a truck mixer, agitator, or
nonagitating equipment, the chutes attached to this equipment by the
manufacturer may be used. Use a discharge deflector when required by the
Contracting Officer. Separate chutes and other similar equipment will not
be permitted for conveying concrete.
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2.2.6.5 Belt Conveyors

Design and operate to assure a uniform flow of concrete from mixer to final
place of deposit without segregation of ingredients or loss of mortar and
provide with positive means for preventing segregation of the concrete at
the transfer points and the point of placing. Construct belt conveyors
such that the idler spacing does not exceed 36 inches. The belt speed must
be a minimum of 300 feet per minute and a maximum of 750 feet per minute.
If concrete is to be placed through installed horizontal or sloping
reinforcing bars, discharge the conveyor concrete into a pipe or elephant
trunk that is long enough to extend through the reinforcing bars.

.2.6.6 Concrete Pumps

Concrete may be conveyed by positive displacement pump when approved. The
pumping equipment must be piston or squeeze pressure. The pipeline must be
rigid steel pipe or heavy-duty flexible hose. The inside diameter of the
pipe must be at least three times the nominal maximum-size coarse aggregate
in the concrete mixture to be pumped but not less than 4 inches. Do not
use aluminum pipe.

2.7 Vibrators

Use vibrators of the proper size, frequency, and amplitude for the type of
work being performed in conformance with the following requirements:

APPLICATION HEAD DIAMETER FREQUENCY AMPLITUDE (inches)
(inches) (VPM)

Thin walls, slab, |1-1/4 to 2-1/2 9,000 to 13,500 0.02 to 0.04

etc.

General 2 to 3-1/2 8,000 to 12,000 0.025 to 0.05

construction

Determine the frequency and amplitude in accordance with COE CRD-C 521.

PART 3 EXECUTION

3

3

.1 PREPARATION FOR PLACING

1.1 Embedded Items

Before placement of concrete, take care to determine that all embedded
items are firmly and securely fastened in place as indicated on the
drawings, or required. Embedded items must be free of o0il and other
foreign matter such as loose coatings or rust, paint, and scale. The
embedding of wood in concrete will be permitted only when specifically
authorized or directed. Temproarily fill voids in sleeves, inserts, and
anchor slots with readily removable materials to prevent the entry of
concrete into voids. Welding, including tack welding, will not be
permitted on embedded metals within 2 feet of the surface of the concrete.

1.2 Concrete on Earth Foundations

Earth surfaces upon which concrete is to be placed must be clean, damp, and
free from debris, frost, ice, and standing or running water. Prior to
placement of concrete, compact the earth foundation in accordance with
Section 31 00 00 EARTHWORK.
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.1.3 Concrete on Rock Foundations

Rock surfaces upon which concrete is to be placed mustl be clean, free from
0il, standing or running water, ice, mud, drummy rock, coating, debris, and

loose, semidetached, or unsound fragments. Clean joints in rock to a
satisfactory depth, as determined by the Contracting Officer, and to firm
rock on the sides. Immediately before the concrete is placed, thoroughly

clean all rock surfaces by the use of air-water jets or sandblasting as
described in paragraph CONSTRUCTION JOINT TREATMENT. Keep all rock
surfaces continuously wet for at least 24 hours immediately prior to
placing concrete thereon. Cover all approximately horizontal surfaces
immediately before the concrete is placed with a layer of mortar
proportioned similar to that in the concrete mixture. Cover the mortar
with concrete before the time of initial setting of the mortar.

.1.4 Construction Joint Treatment

Submit the method and equipment proposed for joint cleanup and waste
disposal, for review and approval. Conform construction joint treatment
to the following requirements:

.1.4.1 Joint Preparation

Prepare concrete surfaces to which additional concrete is to be bonded for
receiving the next lift or adjacent concrete by cleaning with either
air-water cutting, sandblasting, high-pressure water jet, or other approved
method. Air-water cutting will not be permitted on formed surfaces or
surfaces congested with reinforcing steel. Regardless of the method used,
the resulting surfaces must be free from all laitance and inferior concrete
so that clean, well bonded coarse aggregate is exposed uniformly throughout
the 1ift surface. Do not undercut the edges of the coarse aggregate. Wash
the surface again as the last operation prior to placing the next 1lift. No
standing water is allowed on the surface upon which concrete is placed.

.1.4.2 Air-Water Cutting

Perform air-water cutting of a construction joint at the proper time and
only on horizontal construction joints. The air pressure used in the jet
must be 90 to 110 psi, and the water pressure must be just sufficient to
bring the water into effective influence of the air pressure. When
approved by the Contracting Officer, a retarder complying with the
requirements of COE CRD-C 94 may be applied to the surface of the 1lift to
prolong the period of time during which air-water cutting is effective.
Prior to receiving approval, furnish samples of the material to be used and
demonstrate the method to be used in applications. After cutting, wash and
rinse the surface long as there is any trace of cloudiness of the wash
water. Where necessary to remove accumulated laitance, coatings, stains,
debris, and other foreign material, high-pressure water jet or sandblasting
will be required as the last operation before placing the next 1lift.

.1.4.3 High-Pressure Water Jet

A stream of water under a pressure of not less than 3,000 psi may be used
for cleaning. Delay its use until the concrete is sufficiently hard so
that only the surface skin or mortar is removed and there is no
undercutting of coarse-aggregate particles. If the water jet is incapable
of a satisfactory cleaning, clean the surface by sandblasting.
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3.1.4.4 Wet Sandblasting

This method may be used when the concrete has reached sufficient strength
to prevent undercutting of the coarse aggregate particles. Then thoroughly
wash the surface of the concrete to remove all loose materials.

3.1.4.5 Waste Disposal

Dispose of the waste water employed in cutting, washing, and rinsing of
concrete surfaces such that the waste water does not stain, discolor, or
affect exposed surfaces of the structures, or damage the environment of the
project area. The method of disposal is subject to approval.

3.2 CONVEYING AND PLACING CONCRETE

Convey and place concrete in accordance with ACI 301, Section 5. Do not
reconstitute concrete that has begun to solidify.

3.2.1 Cold-Weather Requirements

Place concrete in cold weather in accordance with ACI 306R.
3.2.2 Hot-Weather Requirements

Place concrete in hot weather in accordance with ACI 305R.

For AERC, when the evaporation rate, determined in accordance with ACI 305R,
is equal to or greater than 0.1 pounds per square foot per hour,

precautions stipulated in ACI 305R and in SECTION 03 35 00 CONCRETE
FINISHING, shall be taken.

3.2.3 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable
wind, the Contractor must be alert to the tendency for plastic shrinkage
cracks to develop and must institute measures to prevent this. Take
particular care if plastic shrinkage cracking is potentially imminent and
especially if it has developed during a previous placement. Conform with
the requirement of ACI 305R. In addition the concrete placement must be
further protected by erecting shades and windbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks must not be troweled over or filled with slurry.

3.3 SETTING BASE PLATES AND BEARING PLATES
3.3.1 Setting of Plates

After being plumbed and properly positioned, provide column base plates,
bearing plates for beams and similar structural members, and machinery and
equipment base plates with full bearing with nonshrink grout. The space
between the top of concrete or masonry-bearing surface and the bottom of
the plate must be approximately 1/24 of the width of the plate, but not
less than 1/2 inch for plates less than 12 inches wide. Concrete surfaces
must be rough, clean, and free of o0il, grease, and laitance, and damp.
Clean metal surfaces free of o0il, grease, and rust.

3.3.2 Nonshrink Grout Application

Water content must be the minimum that will provide a flowable mixture and
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fill the space to be grouted without segregation, bleeding, or reduction of
strength.

3.3.2.1 Mixing and Placing of Nonshrink Grout

Mix and place in accordance with the material manufacturer's instructions
and as specified. Thoroughly dry-mix ingredients before adding water.
After adding water, mix the batch for 3 minutes. Size batches to allow
continuous placement of freshly mixed grout. Discard grout not used within
30 minutes after mixing. Fill the space between the top of the concrete or
masonry-bearing surface and the plate solid with the grout. Use forms of
wood or other equally suitable material for retaining the grout and remove
after the grout has set. If grade "A" grout as specified in

ASTM C1107/C1107M is used, form all surfaces to provide restraint. Work
the placed grout to eliminate voids; however, avoid overworking and
breakdown of the initial set. Do not be retemper or subject grout to
vibration from any source. Where clearances are unusually small, place
under pressure with a grout pump. Maintain temperature of the grout, and
of surfaces receiving the grout, at 65 to 85 degrees F until after setting.

3.3.2.2 Treatment of Exposed Surfaces

After the grout has set, cut back the exposed surfaces of those types
containing metallic aggregate 1 inch and immediately cover with a parge
coat of mortar proportioned by mass of one part portland cement, two parts
sand, and sufficient water to make the mixture placeable. The parge coat
must have a smooth, dense finish. The exposed surface of other types of
nonshrink grout must have a smooth, dense finish.

3.3.2.3 Curing
Cure grout and parge coats in accordance with Section 03 39 00.
3.4 TESTS AND INSPECTIONS

Submit test results and inspection reports, daily and weekly. Tests and
inspect in accordance the following:

3.4.1 General

Perform the inspections and tests described below, and, based upon the
results of these inspections and tests, take the action required and submit
reports as required. When, in the opinion of the Contracting Officer, the
concreting operation is out of control, cease concrete placement. Locate
the laboratory performing the tests on site and conform with ASTM C1077.
The Government will inspect the laboratory, equipment, and test procedures
prior to start of concreting operations and at least once per year
thereafter for conformance with ASTM C1077.

3.4.2 Testing and Inspection Requirements

3.4.2.1 Fine Aggregate

3.4.2.1.1 Grading
At least once during each shift when the concrete plant is operating,
perform one sieve analysis and fineness modulus determination in accordance

with ASTM C136/C136M and COE CRD-C 104 for the fine aggregate or for each
size range of fine aggregate if it is batched in more than one size or
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classification. The location at which samples are taken may be selected by
the Contractor as the most advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mixer within
specification limits.

3.4.2.1.2 Corrective Action for Fine Aggregate Grading

When the amount passing on any sieve is outside the specification limits,
immediately resample and retest the fine aggregate. If there is another
failure on any sieve, immediately be report to the Contracting Officer.

3.4.2.1.3 Moisture Content Testing

When in the opinion of the Contracting Officer the electric moisture meter
is not operating satisfactorily, perform at least four tests for moisture
content in accordance with ASTM C566 during each 8-hour period of mixing
plant operation. Randomly select the times for the tests within the 8-hour
period. Make an additional test whenever the slump is shown to be out of
control or excessive variation in workability is reported by the placing
foreman. When the electric moisture meter is operating satisfactorily,
make at least two direct measurements of moisture content per week to check
the calibration of the meter. Use the results of tests for moisture
content to adjust the added water in the control of the batch plant.

3.4.2.1.4 Moisture Content Corrective Action

Whenever the moisture content of the fine aggregate changes by 0.5 percent
or more, adjust the scale settings for the fine-aggregate batcher and water
batcher (directly or by means of a moisture compensation device) if
necessary to maintain the specified slump.

3.4.2.2 Coarse Aggregate
3.4.2.2.1 Grading

At least once during each shift in which the concrete plant is operating,
conduct a sieve analysis in accordance with ASTM C136/C136M for each size
of coarse aggregate. The location at which samples are taken may be
selected by the Contractor as the most advantageous for production

control. A test record of samples of aggregate taken at the same locations
must show the results of the current test as well as the average results of
the five most recent tests including the current test. The Contractor may
adopt limits for control which are coarser than the specification limits
for samples taken at locations other than as delivered to the mixer to
allow for degradation during handling.

3.4.2.2.2 Corrective Action for Grading

When the amount passing any sieve is outside the specification limits,
immediately resample and retest the coarse aggregate. If the second sample
fails on any sieve, report that fact to the Contracting Officer. Where two
consecutive averages of five tests are outside specification limits,
consider the operation out of control and report to the Contracting
Officer. Stop concreting and take immediate steps to correct the grading.

3.4.2.2.3 Coarse Aggregate Moisture Content

Make a test for moisture content of each size group of coarse aggregate at
least twice per week. When two consecutive readings for smallest size
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coarse aggregate differ by more than 1.0 percent, increase frequency of
testing to that specified above for fine aggregate, until the difference
falls below 1.0 percent.

.4.2.2.4 Coarse Aggregate Moisture Corrective Action

Whenever the moisture content of any size of coarse aggregate changes by
0.5 percent or more, adjust the scale setting for the coarse aggregate
batcher and the water batcher if necessary to maintain the specified slump.

.4.2.3 Quality of Aggregates

Submit aggregate quality tests at least 30 days prior to start of concrete
placement.

.4.2.3.1 Frequency of Quality Tests

Thirty days prior to the start of concrete placement, perform all tests for
aggregate quality listed below. In addition, after the start of concrete
placement, perform tests for aggregate quality in accordance with the
frequency schedule shown below. Take amples tested after the start of
concrete placement immediately prior to entering the concrete mixer.

FREQUENCY
PROPERTY FINE AGGREGATE COARSE AGGREGATE TEST
Specific Gravity |Every 3 months Every 3 months ASTM C127
ASTM C128
Absorption Every 3 months Every 3 months ASTM C127
ASTM C128
Durability Every 12 months Every 12 months COE CRD-C 114
Factor (using ASTM C666/C666M
Procedure A)
Clay Lumps and Every 3 months Every 3 months ASTM Cl142/Cl42M
Friable Particles
Material Finer Not applicable Every 3 months ASTM C117
than No. 200
Sieve
Impurities Every 3 months Not applicable ASTM C40/C40M
ASTM C87/C87M
L.A. Abrasion Not applicable Every 6 months ASTM C131/C131M
ASTM C535
Soft and Friable |Not applicable Every 6 months COE CRD-C 130
(Scratch
Chert, less than |Every 6 months Every 6 months ASTM C123/C123M
2.40 specific
gravity
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FREQUENCY
PROPERTY FINE AGGREGATE COARSE AGGREGATE |TEST
Coal and Every 6 months Every 6 months ASTM C123/C123M

Lignite, less
than less than
2.00 specific

xasoxrs by

Petrographic Every 6 months Every 6 months ASTM C295/C295M
Examination

3.4.2.3.2 Corrective Action for Aggregate Quality

If the result of a quality test fails to meet the requirements for quality
immediately prior to start of concrete placement, change production
procedures or materials and perform additional tests until the material
meets the quality requirements prior to proceeding with either mixture
proportioning studies or starting concrete placement. After concrete
placement commences, whenever the result of a test for quality fails the
requirements, immediately rerun the test. If the second test fails the
quality requirement, report the fact to the Contracting Officer and take
immediate steps to rectify the situation.

3.4.2.4 Scales
3.4.2.4.1 Weighing Accuracy

Check the accuracy of the scales by test weights prior to start of concrete
operations and at least once every 3 months for conformance with the
applicable requirements of paragraph BATCHING EQUIPMENT. Also make such
tests as directed whenever there are variations in properties of the fresh
concrete that could result from batching errors.

3.4.2.4.2 Batching and Recording Accuracy

Once a week check the accuracy of each batching and recording device during
a weighing operation by noting and recording the required weight, recorded
weight, and the actual weight batched. Confirm that the calibration
devices described in paragraph EQUIPMENT, for checking the accuracy of
dispensed admixtures, are operating properly.

3.4.2.4.3 Scales Corrective Action

When either the weighing accuracy or batching accuracy does not comply with
specification requirements, do not operate the plant until necessary
adjustments or repairs have been made. Correct discrepancies in recording
accuracies immediately.

3.4.2.5 Batch-Plant Control

Continuously control the measurement of all constituent materials including
cementitious materials, each size of aggregate, water, and admixtures.
Adjust the aggregate weights and amount of added water as necessary to
compensate for free moisture in the aggregates. Adjust the amount of
air-entraining agent to control air content within specified limits.
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Prepare a report indicating type and source of cement used, type and source
of pozzolan or slag used, amount and source of admixtures used, aggregate
source, the required aggregate and water weights per cubic yard, amount of
water as free moisture in each size of aggregate, and the batch aggregate
and water weights per cubic yard for each class of concrete batched during
plant operation.

3.4.2.6 Concrete Mixture
3.4.2.6.1 Air Content Testing

Conduct air content tests when test specimens are fabricated. In addition,
make at least two tests for air content on randomly selected batches of
each separate concrete mixture produced during each 8-hour period of
concrete production. Make additional tests when excessive variation in
workability is reported by the placing foreman or Government quality
assurance representative. Conduct tests in accordance with ASTM C231/C231M.
Plot test results on control charts which at all times are readily
available to the Government. Keep copies of the current control charts in
the field, by the Contractor's quality control representatives, and plotted
results as tests are made. When a single test result reaches either the
upper or lower action limit immediately conduct a second test. Average the
results of the two tests and use this average as the air content of the
batch to plot on both the control chart for air content and the control
chart for range, and for determining the need for any remedial action.

Plot the result of each test, or average as noted in the previous sentence,
on a separate chart for each mixture on which an "average line" is set at
the midpoint of the specified air content range from paragraph AIR

CONTENT. Set an upper warning limit and a lower warning limit line 1.0
percentage point above and below the average line. Set an upper action
limit and a lower action limit line 1.5 percentage points above and below
the average line, respectively. Plot the range between each two
consecutive tests on a control chart for range where an upper warning limit
is set at 2.0 percentage points and up upper action limit is set at 3.0
percentage points. Samples for air content may be taken at the mixer,
however, the Contractor is responsible for delivering the concrete to the
placement site at the stipulated air content. If the materials or
transportation methods cause air content loss between the mixer and the
placement, take correlation samples at the placement site as required by
the Contracting Officer and control the air content at the mixer as
directed.

3.4.2.6.2 Air Content Corrective Action

Whenever points on the control chart for percent air reach either warning
limit, immediately adjust the amount of air-entraining admixture batched.
As soon as is practical after each adjustment, conduct another test to
verify the result of the adjustment. Whenever a point on the control chart
range reaches the warning limit, recalibrate the admixture dispenser to
ensure that it is operating accurately and with good reproducibility.
Whenever a point on either control chart reaches an action limit line, the
air content is considered out of control and immediately halt the
concreting operation until the air content is under control. Make
additional air content tests when concreting is restarted.

3.4.2.6.3 Slump Testing

In addition to slump tests made when test specimens are fabricated, make at
least four slump tests on randomly selected batches in accordance with
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ASTM C143/C143M for each separate concrete mixture produced during each
8-hour or less period of concrete production each day. Also, make
additional tests shall when excessive variation in workability is reported
by the placing foreman or Government's quality assurance representative.
Plot test results on control charts, which are readily available to the
Government at all times. Keep copies of the current control charts in the
field by the Contractor's quality control representatives and plot results
as tests are made. When a single slump test reaches or goes beyond either
the upper or lower action limit, immediately make a second test on the same
batch of concrete. Average the results of the two tests and use this
average as the slump of the batch to plot on both the control chart for
percent air and the chart for range, and for determining the need for any
remedial action. Set an upper warning limit at 1/2 inch below the maximum
allowable slump on separate control charts for percent air used for each
type of mixture as specified in paragraph SLUMP, and set an upper action
limit line and lower action limit line at the maximum and minimum allowable
slumps, respectively, as specified in the same paragraph. Plot the range
between each consecutive slump test for each type of mixture on a single
control chart for range on which an upper action limit is set at 2 inches.
Take samples for slump at the mixer, however, the Contractor is responsible
for delivering the concrete to the placement site at the stipulated slump.
If the materials or transportation methods cause slump loss between mixer
and the placement, take correlation samples at the placement site as
required by the Contracting Officer and control the slump at the mixer as
directed.

3.4.2.6.4 Slump Corrective Action

Whenever points on the control chart for slump reach the upper warning
limit, immediately adjust the batch weights of water and fine aggregate.
Make adjustments so that the total water content does not exceed that
amount allowed by the maximum W/C specified, based upon aggregates which
are in a saturated surface-dry condition. When a single slump reaches the
upper or lower action limit, no further concrete may be delivered to the
placing site until proper adjustments have been made. Immediately after
each adjustment, make another test to verify the correctness of the
adjustment. Whenever two consecutive slump tests, made during a period
when there was no adjustment of batch weights, produce a point on the
control chart for range at or above the upper action limit, immediately
halt the concreting operation and take appropriate steps to bring the slump
under control. Also, make additional slump tests as directed.

3.4.2.6.5 Temperature

Measure the temperature of the concrete when compressive strength specimens
are fabricated. Measure in accordance with ASTM C1064/Cl1064M. Report the
temperature along with the compressive strength data.

3.4.2.6.6 Compressive-Strength Specimens

Obtain samples and test concrete for quality control during placement.
Sample fresh concrete for testing in accordance with ASTM C172/Cl72M. Make
six test cylinders. Test concrete for compressive strength at 7 and 28
days for each design mix and for every 100 cubic yards of concrete. Test
two cylinders at 7 days; two cylinders at 28 days; and hold two cylinders
in reserve. Prepare concrete test specimens in accordance with

ASTM C31/C31M. Perform compressive strength testing in accordance with
ASTM C39/C39M.
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3.4.2.7 Inspection Before Placing

Inspect foundation or construction joints, forms, and embedded items for

quality in sufficient time prior to each concrete placement to certify to
the Contracting Officer that they are ready to receive concrete. Report

the results of each inspection in writing.

3.4.2.8 Placing
3.4.2.8.1 Placing Inspection

The placing foreman supervises all placing operations, determines that the
correct quality of concrete or grout is placed in each location as directed
and is for measuring and recording concrete temperatures and ambient
temperature hourly during placing operations, weather conditions, time of
placement, yardage placed, and method of placement.

3.4.2.8.2 Placing Corrective Action

The placing foreman must not permit batching and placing to begin until he
has verified that an adequate number of vibrators in working order and with
competent operators are available. Discontinue placing if any pile of
concrete is inadequately consolidated. If any batch of concrete fails to
meet the temperature requirements, take immediate steps to improve
temperature controls.

3.4.2.9 Vibrators
3.4.2.9.1 Vibrator Testing and Use

Determine the frequency and amplitude of each vibrator in accordance with
COE CRD-C 521 prior to initial use and at least once a month when concrete
is being placed. Make sdditional tests as directed when a vibrator does
not appear to be adequately consolidating the concrete. Determine the
frequency at the same time the vibrator is operating in concrete with the
tachometer held against the upper end of the vibrator head while almost
submerged and just before the vibrator is withdrawn from the concrete.
Determine the amplitude with the head vibrating in air. Take two
measurements, one near the tip and another near the upper end of the
vibrator head and average these results. Report the make, model, type, and
size of the vibrator and frequency and amplitude results in writing.

3.4.2.9.2 Vibrator Corrective Action

Immediately remove any vibrator not meeting the requirements of paragraph
VIBRATORS from service and repair or replace.

3.4.2.10 Mixer Uniformity

Submit the results of the initial mixer uniformity tests, at least 5 days
prior to the initiation of placing.

3.4.2.10.1 Stationary Mixers
Prior to the start of concrete placing and once every 6 monthg when
concrete is being placed, or once for every 75,000 cubic yards of concrete

placed, whichever results in the longest time interval, dtermine uniformity
of concrete mixing in accordance with ASTM C94/C94M.
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3.4.2.10.2 Truck Mixers

Prior to the start of concrete placing and at least once every 6 months
when concrete is being placed, determine uniformity of concrete in
accordance with ASTM C94/C94M. Randomly select the truck mixers for
testing. When satisfactory performance is found in one truck mixer, the
performance of mixers of substantially the same design and condition of the
blades may be regarded as satisfactory.

3.4.2.11 Mixer Uniformity Corrective Action

When a mixer fails to meet mixer uniformity requirements, either remove the
mixer from service on the work, increase the mixing time, change the
batching sequence, reduce the batch size, or adjust the mixer until
compliance is achieved.

3.4.3 Reports

Report all results of tests or inspections conducted informally as they are
completed and in writing daily. Prepare a weekly report for the updating
of control charts covering the entire period from the start of the
construction season through the current week. During periods of
cold-weather protection, make reports of pertinent temperatures daily.
These requirements do not relieve the Contractor of the obligation to
report certain failures immediately as required in preceding paragraphs.
Confirm such reports of failures and the action taken in writing in the
routine reports. The Contracting Officer has the right to examine all test
and inspection records.

-- End of Section --
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SECTION 03 35 00

CONCRETE FINISHING
05/14

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 301 (2016) Specifications for Structural
Concrete
ACI 305R (2010) Guide to Hot Weather Concreting

ASTM INTERNATIONAL (ASTM)
ASTM C1059/C1059M (2013) Standard Specification for Latex
Agents for Bonding Fresh to Hardened
Concrete
ASTM C881/C881M (2015) Standard Specification for

Epoxy-Resin-Base Bonding Systems for
Concrete

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Latex Bonding Compound
Epoxy Resin; G

PART 2 PRODUCTS
2.1 LATEX BONDING COMPOUND

Latex bonding compound agents for bonding fresh to hardened concrete shall
conform to ASTM C1059/C1059M. Submit samples as required.
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2.2 EPOXY RESIN

Epoxy resin for use in repairs shall conform to ASTM C881/C881M, Type III,
Grade I or II. Submit samples as required.

PART 3 EXECUTION
3.1 FINISHING FORMED SURFACES

Forms, form materials, and form construction are specified in Section

03 11 13 STRUCTURAL CAST-IN-PLACE CONCRETE FORMING. Finish formed surfaces
as specified herein. Unless another type of architectural or special
finish is specified, leave surfaces with the texture imparted by the forms
except that defective surfaces must be repaired.

Maintain uniform color of the concrete by use of only one mixture without
changes in materials or proportions for any structure or portion of
structure that requires a Class A or B finish. Do not reuse forms if there
is any evidence of surface wear or defects that would impair the quality of
the surface.

3.1.1 Class A Finish

Class A finish is required where indicated on the drawings and in the
following areas:

All exposed surfaces of canal subject to flowing water.
3.1.2 Class B Finish

Class B finish is required where indicated on the drawings and in the
following areas:

All exposed surfaces of canal not subject to flowing water.

Remove fins, ravelings, and loose material, all surface defects over 1/2
inch in diameter or more than 1/2 inch deep, shall be repaired and, except
as otherwise indicated, holes left by removal of form ties shall be reamed
and filled.

Defects more than 1/2 inch in diameter shall be cut back to sound concrete,
but in all cases at least 1 inch deep. Metal tools shall not be used to
finish repairs in Class A surfaces.

3.1.3 Class C and Class D Finish
Class C finish is required where indicated on the drawings and in the
following areas:

Interior passageways not explosed to public view.

Class D finish is required where indicated on the drawings and in the
following areas:

Slab construction joint, control and expansion joint vertical surfaces.

All surfaces which will be permanently covered with backfill.

Fins, ravelings, and loose material shall be removed, and, except as
otherwise indicated, holes left by removal of form ties shall be reamed and
filled. Honeycomb and other defects more than 1/2 inch deep or more than 2
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inches in diameter shall be repaired. Defects more than 2 inches in
diameter shall be cut back to sound concrete, but in all cases at least 1
inch deep.

3.2 REPAIRS
Repair in accordance with ACI 301, Section 5.
3.3 FINISHING UNFORMED SURFACES

The finish of all unformed surfaces must meet the requirements of paragraph
CONSTRUCTION TOLERANCES in Section 03 31 01 STRUCTURAL CONCRETE FOR CIVIL
WORKS, when tested as specified herein.

3.3.1 General

The ambient temperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed must not be less
than 40 degrees F. In hot weather meet all requirements of Section 03 30 53
MISCELLANEOUS CAST-IN-PLACE CONCRETE paragraphs HOT WEATHER REQUIREMENTS
and PREVENTION OF PLASTIC SHRINKAGE CRACKING. In hot weather when the rate
of evaporation of surface moisture, as determined by use of Figure 2.1.5 of
ACI 305R, may reasonably be expected to exceed 0.2 pounds per square foot
per hour. Make provisions for windbreaks, shading, fog spraying, or wet
covering with a light-colored material in advance of placement, and take
such protective measures as quickly as finishing operations will allow.
Float finish unformed surfaces that are not to be covered by additional
concrete or backfill, with additional finishing as specified below, and
true to the elevation indicated. Bring surfaces to receive additional
concrete or backfill to the elevation indicated, properly consolidate, and
leave true and regular. Unless otherwise indicated, evenly slope exterior
surfaces for drainage. Where drains are provided, evenly slope interior
floors to the drains. Carfully make joints with a jointing or edging
tool. Protect the finished surfaces from stains or abrasions. Grate
tampers or "jitterbugs" cannot be used for any surfaces. The dusting of
surfaces with dry cement or other materials or the addition of any water
during finishing is not permitted. If bleedwater is present prior to
finishing, carefully drag off the excess water or remove by absorption with
porous materials such as burlap. During finishing operations, take extreme
care to prevent over finishing or working water into the surface; this can
cause "crazing" (surface shrinkage cracks which appear after hardening) of
the surface. Remove and replace any slabs with surfaces which exhibit
significant crazing. During finishing operations, check surfaces with a 10
foot straightedge, applied in both directions at regular intervals while
the concrete is still plastic, to detect high or low areas.

3.3.2 Rough Slab Finish

In accordance with ACI 301, Section 5.
3.3.3 Float Finish

In accordance with ACI 301, Section 5.
3.3.4 Trowel Finish

In accordance with ACI 301, Section 5.

-- End of Section --
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SECTION 03 39 00

CONCRETE CURING
05/14

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 301 (2016) Specifications for Structural
Concrete
ACI 308.1 (2011) Specification for Curing Concrete

ASTM INTERNATIONAL (ASTM)
ASTM C1602/C1602M (2012) Standard Specification for Mixing

Water Used in Production of Hydraulic
Cement Concrete

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Curing Materials
SD-06 Test Reports
Testing and Inspection for CQC
SD-08 Manufacturer's Instructions
Curing Compound
1.3 DELIVERY, STORAGE, AND HANDLING
Store materials in such a manner as to avoid contamination and

deterioration. Materials must be capable of being accurately identified
after bundles or containers are opened.
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PART 2 PRODUCTS

2.1 CURING MATERIALS
Provide curing materials in accordance with ACI 301 Sections 5 and ACI 308.1

Section 2. Submit product data and manufacturer's instructions for

concrete curing compound.

2.2 WATER
Provide water for curing that is fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it meets the requirements of ASTM C1602/C1602M.

PART 3 EXECUTION

3.1 CURING AND PROTECTION
Cure and protect concrete in accordance with ACI 301 Section 5.

3.2 TESTING AND INSPECTION FOR CQC
Perform the inspection and tests described below and, based upon the
results of these inspections and tests, take the action required. Submit
certified copies of laboratory test reports, including curing compound
proposed for use on this project.

3.2.1 Moist Curing Inspections
At least once each shift, and not less than twice per day on both work and
non-work days, inspect all areas subject to moist curing. Note and record
the surface moisture condition.

3.2.2 Moist Curing Corrective Actione
When a daily inspection report lists an area of inadequate curing, take
immediate corrective action, and extend the required curing period for
those areas by 1 day.

3.2.3 Membrane Curing Inspection
Apply no curing compound until the Contractor has verified that the
compound ig properly mixed and ready for spraying. At the end of each
operation, estimate the quantity of compound used by measurement of the
container and the area of concrete surface covered, compute the rate of
coverage in square feet/gallon, and note whether or not coverage is uniform.

3.2.4 Membrane Curing Corrective Action

When the coverage rate of the curing compound is less than that specified
or when the coverage is not uniform, spray the entire surface again.

3.2.5 Sheet Curing Inspection
At least once each shift and once per day on non-work days, inspection all

areas being cured using impervious sheets. Note and record the condition
of the covering and the tightness of the laps and tapes.
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3.2.6 Sheet Curing Corrective Action
When a daily inspection report lists any tears, holes, or laps or joints

that are not completely closed, promptly repair the tears and holes or

replace the sheets, close the joints, and extend the required curing period
for those areas by 1 day.

-- End of Section --
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SECTION 03 52 01

CONTROLLED LOW STRENGTH MATERIAL (CLSM)
03/10

PART 1 GENERAL

1.

1 SUMMARY

This section specifies ready-mix Controlled Low Strength Material as shown
on the Drawings Controlled Low Strength Material will be used to
encapsulate pipes including outside of Garden Highway within the levee,
through Garden Highway, and outside of the levee. Partial encapsulation is
to be performed on pipes outside of the levee..

.2 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)
ACI 117 (2010; Errata 2011) Specifications for

Tolerances for Concrete Construction and
Materials and Commentary

ACI 229R (2005) Controlled Low Strength Materials

ACI 301 (2016) Specifications for Structural
Concrete

ACI 347 (2004; Errata 2008; Errata 2012) Guide to

Formwork for Concrete

ASTM INTERNATIONAL (ASTM)

ASTM C494/C494M (2017) Standard Specification for Chemical
Admixtures for Concrete

ASTM C150/C150M (2018) Standard Specification for Portland
Cement

ASTM C231/C231M (2017a) Standard Test Method for Air

Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C260/C260M (2010a; R 2016) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM C33/C33M (2018) Standard Specification for Concrete
Aggregates

ASTM C618 (2017a) Standard Specification for Coal

Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete
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ASTM C94/C94M (2017a) Standard Specification for
Ready-Mixed Concrete

ASTM C940 (2016) Standard Test Method for Expansion
and Bleeding of Freshly Mixed Grouts for
Preplaced-Aggregate Concrete in the
Laboratory

ASTM D4832 (2016; E 2018) Standard Test Method for
Preparation and Testing of Controlled Low
Strength Material (CLSM) Test Cylinders

ASTM D5084 (2016a) Standard Test Methods for
Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a
Flexible Wall Permeameter

ASTM D5971 (2013) Standard Practice for Sampling
Freshly Mixed Controlled Low-Strength
Material

ASTM D6103 Standard Test Method for Flow Consistency

of Controlled Low Strength Material (CLSM)
1.3 DEFINITIONS

A. Ready-mix Controlled Low Strength Material is used for utility
pipe back fill, and is also known as controlled density fill or
flowable fill. Controlled Low Strength Material differs from
Portland cement concrete as it contains a low cementitious content
to reduce strength development for possible future removal.
Chemical admixtures may also be used in Controlled Low Strength
Material to modify performance properties of strength, flow, set
and permeability. Pumpable mixes are available.

B. Controlled Low Strength Material shall be either machine tool or
hand tool excavatable at minimum compressive strength of 100 psi
and maximum compressive strength of 300 psi at 28 days.

1.4 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Form Removal Schedule; G
SD-02 Shop Drawings
Formwork; G
SD-03 Product Data
Admixtures; G
SD-05 Design Data

CLSM Mix Design; G
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Formwork Calculations
SD-06 Test Reports
Quality Control Testing during Construction; G
SD-07 Certificates
CLSM Testing; G
Cementitious materials; G
Fly Ash; G
Aggregate; G
1.5 QUALITY ASSURANCE
1.5.1 Producer
Controlled Low Strength Material shall be manufactured by a ready-mix
concrete producer with a minimum of 5 years experience in the production of
similar products.
1.5.2 Design Data
1.5.2.1 Formwork Calculations
ACI 347. 1Include design calculations indicating arrangement of forms,
sizes and grades of supports (lumber), panels, and related components.
Furnish drawings and calculations of shoring and re-shoring methods
proposed for floor and roof slabs, spandrel beams, and other horizontal
concrete members. Calculations must indicate concrete pressure with both
live and dead loads, along with material types.
1.5.3 Shop Drawings
1.5.3.1 Formwork
Drawings showing details of formwork including, but not limited to; joints,
supports, studding and shoring, and sequence of form and shoring removal.
Indicate placement schedule, construction, location and method of forming
control joints. Include locations of inserts, conduit, sleeves and other
embedded items. Reproductions of contract drawings are unacceptable.
Submit form removal schedule indicating element and minimum length of time
for form removal.
Design, fabricate, erect, support, brace, and maintain formwork so that it
is capable of supporting without failure all vertical and lateral loads
that may reasonably be anticipated to be applied to the formwork.
1.6 DELIVERY, STORAGE, AND HANDLING
Deliver and handle in strict compliance with manufacturer's

recommendations. Protect from damage due to weather, excessive
temperatures, and construction operations.
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1.7 PROJECT CONDITIONS

Perform work only when existing and forecasted weather conditions are
within the limits established by the manufacturer of the materials and
products used.

PART 2 PRODUCTS
2.1 MANUFACTURER
2.1.1 Controlled Low Strength Material

Provide Controlled Low Strength Material manufactured by a ready-mix
concrete producer experienced in the design and control of flowable
mixtures. Manufacturer shall provide mixtures meeting performance
properties specified herein.

2.1.2 Stable-Air Generator Admixture

Provide Stable-Air Generator admixture DaraFill by Grace Construction
Products, or Agency reviewed equal, for Controlled Low Strength Material
meeting specified requirements. DaraFill addition rate must be 3 oz. dosage
per 1 cubic yard; and addition rates must comply with the manufacturer's
data sheet

2.2 MATERIALS

The contractor shall be responsible for the CLSM mix proportions, and
ensuring the mixture is suitable for the application. The CLSM mixture
design shall be accomplished by an approved independent commercial
materials testing laboratory. The CLSM Testing results shall be submitted.
The CLSM mixture design studies shall include trial design mixtures and
testing to verify the proposed CLSM ACI 229R, shall be a self-compacting
fill, low permeability, flowable or pumpable mixture. CLSM shall consist of
Portland cement, Fly Ash and fine and coarse aggregates, admixtures, and
water.

2.2.1 Portland Cement

Portland Cement: ASTM C150/C150M, Type II, meeting the low alkali
requirement.

2.2.2 Aggregate
Provide material meeting the requirements of ASTM C33/C33M.

Submit test reports demonstrating aggregates proposed for use conform to
specified requirements. Submit with the CLSM Mixture Proportions Submittal.

2.2.3 Fly Ash

Fly ash shall meet ASTM C618 requirements for Class F, meeting the low
alkali, drying shrinkage, and uniformity requirements.

Manufacturers certification and current mill test reports attesting that

cementitious materials and fly ash proposed for use conform to the
specified requirements. Submit with the CLSM Proportions Submittal.
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2.4 Admixtures

Air-entraining admixtures shall conform to ASTM C260/C260M. Accelerating
admixtures shall conform to ASTM C494/C494M, Type C. Water-Reducing or
retarding admixtures shall conform to ASTM C494/C494M., Type A, B, or D.
High-range water-reducing admixtures shall conform to ASTM C494/C494M, Type
F or G. Permeability-reducing admixtures may be used if required and shall
be a dry-powdered bentonite used as recommended in ACI 229R limited to 2
percent by volume. Admixtures shall be evaluated in the CLSM mixture design
studies.

Submit manufacturers descriptive literature demonstrating the admixtures
proposed for use in CLSM mixtures conform to specified requirements. Submit
with the CLSM Mixture Proportions submittal.

.2.5 WATER

Water for mixing shall be fresh, clean, and potable, conforming to
ASTM C94/C94M.

.3 CONTROLLED LOW STRENGTH MATERIAL MIXTURE

CLSM shall contain Portland cement, and shall be proportioned to have a
high fly ash content to reduce hydraulic conductivity. The fly ash content
shall be between 10 and 20 percent of the total aggregate by weight as
determined in the mixture design studies. Fly ash content may be increased
as required to achieve the hydraulic conductivity requirement. CLSM mixture
shall include air entraining admixtures and water reducing admixtures to
reduce mix water requirements and improve flow characteristics. CLSM shall
be proportioned to achieve a flowability and hardening time suitable for
the application.

.3.1 CLSM Mix Design

The CLSM mix design shall produce a consistency that will result in a
flowable product at the time of placement which does not require manual
means to move it into place. Report the proportions of material used for
each trial mix and proposed job mixture.

The results of trial mixture design studies, along with a statement giving
the maximum nominal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of CLSM, shall be
submitted at least 30 days prior to commencing placement operations.
Aggregate weights shall be based on the saturated surface dry condition.
The statement shall be accompanied by test results from an approved
independent commercial testing laboratory, showing that mixture design
studies have been made with materials proposed for the project and that the
proportions selected will produce CLSM of the quantities specified. No
substitutions shall be made in the materials used in the materials used in
the mixture design studies without additional tests to show that the
quality of the CLSM is satisfactory.

.3.2 Mix Compressive Strength

Provide mix with compressive strength of minimum 100 psi and maximum 300
psi according to ASTM D4832 at 28 days after placement.
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2.3.3 Materials

Materials to be used in controlled low strength material shall meet the
requirements of ACI 229R.

2.3.4 Mix Permeability

Provide mix with maximum permeability of 1x10™° cm/sec according to
ASTM D5084 at twenty-eight (28) days after placement.

2.3.5 Final Bleeding

Controlled Low Strength Material shall have minimal subsidence and bleed
water which is measured as a Final Bleeding of less than 2.0 percent
(retains 98.0 percent of original height after placement, approximately
1/4 inch per foot of depth) per ASTM C940.

2.3.6 Fresh Unit Weight

The fresh unit weight shall be 90 - 110 lbs/ft3 (1600 - 1760 kg/m3), except
where specified, and in the absence of strength data the cementitious
content shall be a maximum of 150 lbs/cy (90 kg/m3).

2.3.7 In-Place Yield

Controlled Low Strength Material shall have an in-place yield of 98% of
design yield.

2.3.8 Flow Consistency

Controlled low strength material shall have a minimum flowability of 8
inches as determined by ASTM D6103. </TXT>

<TXT> The consistency of the CLSM shall be such that the material flows
easily into all openings between the pipe and the lower portion of the
trench. When trenches are on a steep slope, a stiffer mix of slurry may be
required to prevent CLSM from flowing down the trench. When a stiffer mix
is used, vibration shall be performed to ensure that the CLSM slurry
completely fills all spaces between the pipe and the lower portion of the
trench.

2.4 PIPE BRACING
Provide design of proposed pipe bracing system to prevent pipe flotation
during installation of Controlled Low Strength Material. Provide buoyancy
calculations and bracing requirements of the resisting members.

PART 3 EXECUTION

3.1 EXAMINATION
Examine conditions of substrates and other conditions under which work is
to be performed and notify the Government, in writing, of circumstances

detrimental to the proper completion of the work. Do not proceed until
unsatisfactory conditions are corrected.
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.2 PLACEMENT OF CONTROL DENSITY FILL

The CLSM shall be placed in a manner that provides complete encapsulation
of the pipes. Concrete vibrators such as stick vibrators shall be used
along the pipes to ensure no void spaces exist around or near the pipes.

A. Secure pipe to be encased in Controlled Low Strength Material to prevent
displacement during placement. The percentage reduction in hydrostatic
pressure achieved with the use of a Stable Air Generator may be used to
calculate anchorage requirements.

B. The pipe shall be braced as recommended by the pipe manufacturer to
prevent flotation when placing the Controlled Low Strength Material.

C. Place Controlled Low Strength Material in separate lifts as recommended
by the pipe manufacturer to prevent the pipe from floating during
installation.

.3 FORMS

Provide forms, shoring, and scaffolding for concrete placement in
accordance with ACI 301 Section 2 and 5 and ACI 347. Set forms
mortar-tight and true to line and grade. Chamfer above grade exposed
joints, edges, and external corners of concrete 0.75 inch unless otherwise
indicated. Provide formwork with clean-out openings to permit inspection
and removal of debris.

.3.1 Coating

Before concrete placement, coat the contact surfaces of forms with a form
release agent.

.3.2 Reshoring

Reshore concrete elements in accordance with ACI 301 Section 2.

.3.3 Reuse

Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not compromised. Wood forms must not be
clogged with paste and must be capable of absorbing high water-cementitious
material ratio paste.

.3.4 Forms for Standard Rough Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface
finish, SF-1.0, for formed surfaces that are to be concealed by other
construction.

.3.5 Forms for Standard Smooth Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface
finish, SF-3.0, for formed surfaces that are exposed to view.
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3.3.6 Form Ties
Provide ties in accordance with ACI 301 section 2.

3.3.7 Tolerances for Form Construction
Construct formwork to ensure that after removal of forms and prior to
patching and finishing of formed surfaces, provide concrete surfaces in
accordance with tolerances specified in ACI 301 Section 5 and ACI 117.

3.3.8 Removal of Forms and Supports

After placing concrete, removal of forms must be in accordance with ACI 301
Section 2 except as modified by approved form removal schedule.

3.4 PROTECTION

Protect Controlled Low Strength Material from traffic until the material
has reached 70% of the design strength.

3.5 QUALITY CONTROL TESTING DURING CONSTRUCTION

Concrete shall be sampled and tested for quality control by the Contractor
during the placement of the concrete as follows:

REQUIREMENT TEST METHOD NUMBER OF TESTS

Sampling fresh ASTM D5971 As required

Controlled Low except modified for each
Strength Material slump test

Flow Consistency ASTM D6103 One for each

Test CLSM load at point

of discharge and one
for each set of com-
pressive strength

tests
Air content by ASTM C231/C231M One for each set of
pressure method compressive strength
tests
Compression test ASTM D5971 One set of six
specimens standard cylinders

for each compressive
strength test

Controlled Low Hourly when
Strength Material air
temperature temperature is 40

degrees F or below
and 80 degrees F or
above; each time a
set of compression
test specimens is
made

Compressive ASTM D4832 One set for each 50
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strength test cubic yards or
fraction thereof of
placed in any one
day; two specimens
tested at 7 days,
three specimens
tested at 28 days
and one specimen re-
tained in reserve
for testing if

required
Permeability ASTM D5084 One set for each 50
test cubic yards or

fraction thereof of
placed in any one
day

Test reports for concrete for Chemical Composition, Mechanical Usability
and Soundness shall be submitted by the Contractor meeting all design
Specifications as required by referenced standards within this section.

3.6 CLSM ACCEPTANCE
3.6.1 General

Final acceptance of the CLSM will be based upon the Contractor's Quality
Control Records as identified in the Contractor's Quality Control test
results and the Government's Quality Assurance test results. Both the
Contractor's and the Government's testing shall demonstrate that the
Contract requirements are met prior to acceptance of the work. If, during
the course of construction, the Contractor's Quality Control testing
indicates noncompliance with the Specifications, immediately notify the
Government in writing. Notification shall include the remedial action to
be taken by the Contractor to bring work back into compliance. Remove,
dispose of, and replace all CLSM that does not meet the acceptance criteria
at no cost to the Government.

3.6.2 Acceptance Criteria Synopsis
The following is a summarization of acceptance criteria for part but not
all of the testing and procedural requirements. Refer to the entire

Specificationg and Plans for all Contract requirements.

a. Compressive strength: Minimum 100 psi and Maximum 300 psi at 28 days.
b. Permeability: Maximum 1x10°° cm/sec at 28 days.

-- End of Section --
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SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS
05/17

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 308.1 (2011) Specification for Curing Concrete

ACI 355.2 (2007) Qualification of Post-Installed
Mechanical Anchors in Concrete & Commentary

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

ATISC 303 (2016) Code of Standard Practice for Steel
Buildings and Bridges

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.3 (2013) Operations - Safety Requirements
for Powder Actuated Fastening Systems

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts
and Screws (Inch Series)

ASME B18.2.2 (2015) Nuts for General Applications:
Machine Screw Nuts, Hex, Square, Hex
Flange, and Coupling Nuts (Inch Series)

ASME B18.21.1 (2009; R 2016) Washers: Helical
Spring-Lock, Tooth Lock, and Plain Washers
(Inch Series)

ASME B18.21.2M (1999; R 2014) Lock Washers (Metric Series)
ASME B18.22M (1981; R 2017) Metric Plain Washers
ASME B18.6.2 (1998; R 2010) Slotted Head Cap Screws,

Square Head Set Screws, and Slotted
Headless Set Screws: Inch Series

ASME B18.6.3 (2013; R 2017) Machine Screws, Tapping
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Screws, and Machine Drive Screws (Inch
Series)

ASTM INTERNATIONAL (ASTM)
ASTM Al123/A123M (2017) Standard Specification for Zinc

(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A153/A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A29/A29M (2016) Standard Specification for General

Requirements for Steel Bars, Carbon and
Alloy, Hot-Wrought

ASTM A307 (2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A467/RA467M (2007; R 2012) Standard Specification for
Machine Coil Chain

ASTM A500/A500M (2018) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

ASTM A53/A53M (2018) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A653/A653M (2017) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM A780/A780M (2009; R 2015) Standard Practice for
Repair of Damaged and Uncoated Areas of
Hot-Dip Galvanized Coatings

ASTM A786/A786M (2015a) Standard Specification for
Hot-Rolled Carbon, Low-Alloy,
High-Strength Low-Alloy, and Alloy Steel
Floor Plates

ASTM A924/A924M (2017a) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM C1513 (2013) Standard Specification for Steel

Tapping Screws for Cold-Formed Steel
Framing Connections
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ICC EVALUATION SERVICE, INC. (ICC-ES)

ICC ES AC193 (2012) AC193 Mechanical Anchors in
Concrete Elements

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (2012) Primer, Alkyd, Anti-Corrosive for
Metal

SOCIETY FOR PROTECTIVE COATINGS (SSPC)
SSPC SP 3 (1982; E 2004) Power Tool Cleaning
SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements
Manual

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Cover Plates and Frames, Installation Drawings; G
Gratings, Installation Drawings; G
Bollards/Pipe Guards; G
Embedded Angles and Plates, Installation Drawings; G
SD-03 Product Data
Cover Plates and Frames; G
Gratings; G
Expansion Anchors; G
Adhesive Anchors; G
SD-07 Certificates
Certificates of Compliance; G

1.3 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M. Use procedures,
materials, and equipment of the type required for the work.
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1.4 DELIVERY, STORAGE, AND PROTECTION
Protect from corrosion, deformation, and other types of damage. Store
items in an enclosed area free from contact with soil and weather. Remove
and replace damaged items with new items.

1.5 MISCELLANEOUS REQUIREMENTS

1.5.1 Fabrication Drawings

Submit fabrication drawings showing layout(s), connections to structural
system, and anchoring details as specified in AISC 303.

1.5.2 Installation Drawings
Submit templates, erection, and installation drawings indicating thickness,
type, grade, class of metal, and dimensions. Show construction details,
reinforcement, anchorage, and installation in relation to the building
construction.

PART 2 PRODUCTS

2.1 RECYCLED CONTENT

Provide products with recycled content and provide certificates of
compliance.

2.2 MATERIALS
Provide exposed fastenings of compatible materials (avoid contact of
dissimilar metals). Coordinate color and finish with the material to which
fastenings are applied. Submit the manufacturer's certified mill reports
which clearly show the applicable ASTM mechanical and chemical requirements
together with the actual test results for the supplied materials.

2.2.1 Structural Carbon Steel
Provide in accordance with ASTM A36/A36M.

2.2.2 Structural Tubing
Provide in accordance with ASTM A500/A500M.

2.2.3 Gratings
a. Provide hot dip galvanized grating, non-slip requirement.

2.2.4 Floor Plates, Patterned

Provide floor plate in accordance with ASTM A786/A786M. Provide steel
plate not less than 14 gage.

2.2.5 Anchor Bolts
Provide in accordance with ASTM A307. Where exposed, provide anchor bolts

of the same material, color, and finish as the metal to which they are
applied.
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2.2.5.1 Expansion Anchors, Sleeve Anchors,

Expansion Anchors and Adhesive Anchors:

Spec No. 2122
- Reach B FINAL SUBMITTAL

and Adhesive Anchors

a. Mechanical anchors for use in cracked and uncracked concrete shall

have been tested and qualified for use
ICC ES AC193.

in accordance with ACI 355.2 and

Pre-approved mechanical anchors include:

1) KWIK BOLTZ TZ (ICC-ES ESR 1917)by HILTI, INC.

2) TRUBOLT+ (ICC-ES ESR-2427) BY ITW RAMSET/REDHEAD.

3) STRONG BOLT (ICC-ES ESR-1771) AND STRONG BOLT 2 (ICC-ES ESR-3037)
BY SIMPSON STRONG TIE ANCHOR SYSTEMS.

b. Adhesive anchors for use in cracked and

uncracked concrete shall have

been tested and qualified for use in accordance with ACI 308.1

Pre-approved adhesive anchors include:

1) HIT-RE-500 SD (ICC-ES ESR 2322) SYSTEM ADHESIVE ANCHORS BY HILTI,

INC.

2) EPCON G5 (ICC-ES-ESR-1137) ADHESIVE ANCHORING SYSTEM BY ITW

RAMSET/REDHEAD.

3) SET-XP (ICC-ES ESR-2508) ADHESIVE ANCHORING SYSTEMS BY SIMPSON

STRONG TIE ANCHOR SYSTEMS.

2.2.5.2 Lag Screws and Bolts

Provide in accordance with ASME B18.2.1, type and grade best suited for the

purpose.
2.2.5.3 Toggle Bolts
Provide in accordance with ASME B18.2.1.

2.2.5.4 Bolts, Nuts, Studs and Rivets

Provide in accordance with ASME B18.2.2 or ASTM A307.

2.2.5.5 Powder Actuated Fasteners

Follow safety provisions in accordance with ASSE/SAFE A10.3.

2.2.5.6 Screws

Provide in accordance with ASME B18.2.1, ASME B18.6.2, ASME B18.6.3 and

ASTM C1513.

2.2.5.7 Washers

Provide plain washers in accordance with ASME B18.22M, ASME B18.21.1.
Provide beveled washers for American Standard beams and channels, square or
rectangular, tapered in thickness, and smooth. Provide lock washers in
accordance with ASME B18.21.2M, ASME B18.21.1.

2.2.5.8 Welded Headed Studs

Provide in accordance with ASTM A29/A29M.
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2.3 FABRICATION FINISHES
2.3.1 Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication
where practicable. Provide galvanizing in accordance with ASTM A123/A123M,
ASTM A153/A153M, ASTM A653/A653M or ASTM A924/A924M, Z275 G90.

2.3.2 Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary
for proper installation, unless indicated otherwise.

2.3.3 Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint in
accordance with ASTM A780/A780M or by application of stick or thick paste
material specifically designed for repair of galvanizing, as approved by
Contracting Officer. Clean areas to be repaired and remove slag from
welds. Heat, with a torch, surfaces to which stick or paste material will
be applied. Heat to a temperature sufficient to melt the metals in the
stick or paste. Spread molten material uniformly over surfaces to be
coated and wipe off excess material.

2.3.4 Shop Cleaning and Painting
2.3.4.1 Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3. Surfaces that
will be exposed in spaces above ceiling or in attic spaces, crawl spaces,
furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in
lieu of being blast cleaned. Wash cleaned surfaces which become
contaminated with rust, dirt, oil, grease, or other contaminants with
solvents until thoroughly clean. Steel to be embedded in concrete must be
free of dirt and grease prior to embed. Do not paint or galvanize bearing
surfaces, including contact surfaces within slip critical joints. Shop
coat these surfaces with rust prevention.

2.3.4.2 Pretreatment, Priming and Painting

Apply pre-treatment, primer, and paint in accordance with manufacturer's
printed instructions. On surfaces concealed in the finished construction
or not accessible for finish painting, apply an additional prime coat to a
minimum dry film thickness of 1.0 mil. Tint additional prime coat with a
small amount of tinting pigment.

2.3.5 Nonferrous Metal Surfaces
Protect by plating, anodic, or organic coatings.
2.4 COVER PLATES AND FRAMES
Fabricate cover plates of 1/4 inch thick rolled steel weighing not more than
100 pounds per plate with a selected raised pattern nonslip top surface.
Provide galvanized plate. Reinforce to sustain a live load of 250 pounds
per square foot or AASHTO H-20 loading . Provide structural steel shapes

and plates for frames, with bent steel bars or headed anchors welded to
frame for anchoring to concrete. Miter and weld all corners. Butt joint
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straight runs. Allow for expansion on straight runs over 15 feet. Provide
flush drop handles for removal; form from 1/4 inch round stock. Remove
sharp edges and burrs from cover plates and exposed edges of frames. Weld
all connections and grind top surface smooth. Weld bar stops every six
inches. Provide 1/8 inch clearance at edges and between cover plates.

.5 GRATINGS

.5.1 Steel Grating

Hot dip galvanized grating as shown on the drawings.

.6 BOLLARDS/PIPE GUARDS

Provide galvanized extra strong weight steel pipe in accordance with

ASTM A53/A53M, size as shown on the Drawings. Anchor posts in concrete as
indicated and fill solidly with concrete with minimum compressive strength
of 3000 psi.

.7 MISCELLANEOUS PLATES AND SHAPES

Provide items that do not form a part of the structural steel framework,
such as sill angles, miscellaneous mountings and frames. Provide with
connections and fasteners or welds. Construct to have at least 8 in
bearing on masonry at each end.

Provide angles and plates in accordance with ASTM A36/A36M, for embedment
as indicated. Galvanize embedded items exposed to the elements in
accordance with ASTM Al123/A123M.

.8 SAFETY CHAINS

Construct safety chains of galvanized steel, straight link type, minimum
3/16 inch diameter, with a minimum of twelve links per one foot, and snap
hooks on each end. Test safety chain in accordance with ASTM A467/A467M,
Class CS. Provide boat type snap hooks. Provide galvanized 3/8 inch bolt
with 3/4 inch eye diameter for attachment of chain, anchored as indicated.
Supply two chains, 4 inches longer than the anchorage spacing, for each
guarded area.

PART 3 EXECUTION

3

.1 GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated in accordance with manufacturer's
instructions. Verify all field dimensions prior to fabrication. Include
materials and parts necessary to complete each assembly, whether indicated
or not. Miss-alignment and miss-sizing of holes for fasteners is cause for
rejection. Conceal fastenings where practicable. Joints exposed to
weather must be watertight.

.2 WORKMANSHIP

Provide miscellaneous metalwork that is true and accurate in shape, size,
and profile. Make angles and lines continuous and straight. Make curves
consistent, smooth and unfaceted. Provide continuous welding along the
entire area of contact except where tack welding is permitted. Do not tack
weld exposed connections. Unless otherwise indicated and approved, provide
a smooth finish on exposed surfaces. Provide countersuck rivets where
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exposed. Provide coped and mitered corner joints aligned flush and without
gaps.

3.3 ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage as necessary, whether indicated or not, for fastening
miscellaneous metal items securely in place. Include glotted inserts,
expansion shields, powder-driven fasteners, toggle bolts (when approved for
concrete), through bolts for masonry, headed shear studs, machine and
carriage bolts for steel, through bolts, lag bolts, and screws for wood.

Do not use wood plugs. Provide non-ferrous attachments for non-ferrous
metal. Provide exposed fastenings of compatible materials (avoid contact
of dissimilar metals), that generally match in color and finish the

surfaces to which they are applied. Conceal fastenings where practicable.

Provide all fasteners flush with the surfaces they fasten, unless indicated
otherwise. Test a minimum of 2 bolt, nut, and washer assemblies from each

certified mill batch in a tension measuring device at the job site prior to
the beginning of bolting start-up.

3.4 BUILT-IN WORK

Where necessary and not otherwise indicated, form built-in metal work for
anchorage with concrete or masonry. Provide built-in metal work in ample
time for securing in place as the work progresses.

3.5 WELDING

Perform welding, welding inspection, and corrective welding in accordance
with AWS D1.1/D1.1M. TUse continuous welds on all exposed connections.
Grind visible welds smooth in the finished installation. Provide welded
headed shear studs in accordance with AWS D1.1/D1.1M, Clause 7, except as
otherwise specified. Provide in accordance with the safety requirements of
EM 385-1-1.

3.6 DISSIMILAR METALS IN CONTACT WITH CONCRETE

Where dissimilar metals and concrete are in contact, protect surfaces with
a coating in accordance with MPI 79 to prevent galvanic or corrosive
action. Clean surfaces with metal shavings from installation at the end of
each work day.

3.7 PREPARATION
3.7.1 Material Coatings and Surfaces

Remove rust preventive coating just prior to field erection, using a
remover approved by the metal manufacturer. Surfaces, when assembled, must
be free of rust, grease, dirt and other foreign matter.

3.7.2 Environmental Conditions

Do not clean or paint surfaces when damp or exposed to foggy or rainy
weather, when metallic surface temperature is less than minus 5 degrees F
above the dew point of the surrounding air, or when surface temperature is
below 45 degrees F or over 95 degreesgs F, unless approved by the Contracting
Officer. Metal surfaces to be painted must be dry for a minimum of 48
hours prior to the application of primer or paint.
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3.8 COVER PLATES AND FRAMES

Provide tops of cover plates and frames flush with finished surface. Test
for trip hazards and adjust for any encountered lippage.

3.9 INSTALLATION OF BOLLARDS/PIPE GUARDS

Set bollards/pipe guards vertically in concrete piers. Fill hollow cores
with concrete having a compressive strength of 3000 psi.

-- End of Section --
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SECTION 05 51 33

METAL LADDERS
02/16

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF45 (2003; Reaffirmed 2009) Designation System
for Aluminum Finishes

AMERICAN LADDER INSTITUTE (ALI)

ALI Al4.3 (2008) Standard for Fixed Ladders and
Safety Requirements

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE Z359.16 (2016) Safety Requirements for Climbing
Ladder Fall Arrest Systems

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)
ASTM A123/A123M (2017) Standard Specification for Zinc

(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A153/A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A36/A36M (2014) Standard Specification for Carbon

Structural Steel

ASTM RA47/A47M (1999; R 2014) Standard Specification for
Ferritic Malleable Iron Castings

ASTM A500/A500M (2018) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

ASTM A53/A53M (2018) Standard Specification for Pipe,

Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless
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ASTM A653/A653M (2017) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM A780/A780M (2009; R 2015) Standard Practice for
Repair of Damaged and Uncoated Areas of
Hot-Dip Galvanized Coatings

ASTM A924/A924M (2017a) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM B108/B108M (2015) Standard Specification for
Aluminum-Alloy Permanent Mold Castings

ASTM B209 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM B221 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

ASTM B26/B26M (2014; E 2015) Standard Specification for
Aluminum-Alloy Sand Castings

ASTM D1187/D1187M (1997; E 2011; R 2011) Asphalt-Base
Emulsions for Use as Protective Coatings
for Metal

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (2012) Primer, Alkyd, Anti-Corrosive for
Metal

SOCIETY FOR PROTECTIVE COATINGS (SSPC)
SSPC SP 3 (1982; E 2004) Power Tool Cleaning
SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.23 (Nov 2016) Ladders

29 CFR 1910.28 (Nov 2016)Duty to Have Fall Protection and
Falling Object Protection

29 CFR 1910.29 (Nov 2016) Fall Protection System and
Falling Object Protection - Criteria and
Practices

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings
Ladders, Installation Drawings
Ship's Ladder (With or Without Guards), Installation Drawings
SD-03 Product Data
Ladders
Ship's Ladder (With or Without Guards)
Ladder Safety Devices (Climbing Ladder Fall Arrest Systems)
SD-07 Certificates
Fabricator Certification for Ladder Assembly
Fabricator Certification for Ships Ladder Assembly
1.3 CERTIFICATES
Provide fabricator certification for ladder assembly stating that the
ladder and associated components have been fabricated according to the
requirements of 29 CFR 1910.23.
Provide fabricator certification for ships ladder assembly stating that the
ships ladder and associated components have been fabricated according to
the requirements of 29 CFR 1910.23.

1.4 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M. Use procedures,
materials, and equipment of the type required for the work.

1.5 DELIVERY, STORAGE, AND PROTECTION
Protect from corrosion, deformation, and other types of damage. Store
items in an enclosed area free from contact with soil and weather. Remove
and replace damaged items with new items.

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Structural Carbon Steel
ASTM A36/A36M.

2.1.2 Structural Tubing
ASTM A500/A500M.

2.1.3 Steel Pipe

ASTM A53/A53M, Type E or S, Grade B.
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2.1.4 Fittings for Steel Pipe
Standard malleable iron fittings ASTM A47/A47M.
2.1.5 Aluminum Alloy Products

Conform to ASTM B209 for sheet plate, ASTM B221 for extrusions and

ASTM B26/B26M or ASTM B108/B108M for castings, as applicable. Provide
aluminum extrusions at least 1/8 inch thick and aluminum plate or sheet at
least 0.050 inch thick.

2.2 FABRICATION FINISHES
2.2.1 Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication
where practicable. Galvanizing: ASTM Al123/A123M, ASTM A153/A153M,
ASTM A653/A653M or ASTM A924/A924M, G90, as applicable.

2.2.2 Galvanize

Anchor bolts, washers, and parts or devices necessary for proper
installation, unless indicated otherwise.

2.2.3 Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming
to ASTM A780/A780M or by application of stick or thick paste material
specifically designed for repair of galvanizing, as approved by Contracting
Officer. Clean areas to be repaired and remove slag from welds. Heat
surfaces to which stick or paste material is applied, with a torch to a
temperature sufficient to melt the metallics in stick or paste; spread
molten material uniformly over surfaces to be coated and wipe off excess
material.

2.2.4 Shop Cleaning and Painting
2.2.4.1 Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3. Surfaces that
will be exposed in spaces above ceiling or in attic spaces, crawl spaces,
furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in
lieu of being blast cleaned. Wash cleaned surfaces which become
contaminated with rust, dirt, oil, grease, or other contaminants with
solvents until thoroughly clean.

2.2.4.2 Pretreatment, Priming and Painting
Apply pretreatment, primer, and paint in accordance with manufacturer's
printed instructions. On surfaces concealed in the finished construction
or not accessible for finish painting, apply an additional prime coat to a
minimum dry film thickness of 1.0 mil. Tint additional prime coat with a
small amount of tinting pigment.

2.2.5 Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.
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2.2.6 Aluminum Surfaces
2.2.6.1 Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in
scratches, kinks, stains, pits, orange peel, die marks, structural streaks,
and other defects which will affect uniform appearance of finished surfaces.

2.2.6.2 Aluminum Finishes

Unexposed plate and extrusions may have mill finish as fabricated.
Sandblast castings' finish, medium, AA DAF45. Unless otherwise specified,
provide all other aluminum items with standard mill finish. Provide a
coating thickness not less than that specified for protective and
decorative type finishes for items used in interior locations or
architectural Class I type finish for items used in exterior locations in
AA DAF45.

2.3 LADDERS

Fabricate vertical ladders conforming to 29 CFR 1910.23 and Section 5 of
ALI Al4.3. Ladders shall be capable of supporting their maximum intended
load. TUse 2 1/2 by 3/8 inch steel flats for stringers and 3/4 inch
diameter steel rods for rungs. Ladder rungs, step and cleats must be
spaced not less than 10 inches and not more than 16 inches wide (measured
before installation of ladder safety system), spaced no more than 14 inches
apart, plug welded or shouldered and headed into stringers. Install
ladders so that the maximum perpendicular distance from the centerline of
the steps or rungs, or grab bars, or both, to the nearest permanent object
in the back of the ladder or to the finished wall surface will not be less
than 7 inchesg, except for the elevator pit ladders, which have a minimum
perpendicular distance of 4.5 inches. Provide heavy clip angles riveted or
bolted to the stringer and drilled as indicated. Provide intermediate clip
angles not over 48 inches on centers. The top rung of the ladder must be
level with the top of the access level, parapet or landing served by the
ladder except for hatches or wells. Extend the side rails of through or
side step ladders 42 inches above the access level. Provide ladder access
protective swing gates at the top of access/egress level. The drawings
must indicate ladder locations and details of critical dimensions and
materials.

2.3.1 Phasing out of Ladder Cages and Wells (29 CFR 1910.28, Nov 2016)
Conform to 29 CFR 1910.28 (Nov 2016) .

Each newly installed ladder over 20 feet in length shall only be equipped
with a personal fall arrest system or climbing ladder fall arrest system
(ladder safety device), cages and wells are prohibited. When a fixed
ladder, cage, or well, or any portion of a section thereof, is replaced, a
personal fall arrest system or climbing ladder fall arrest system (ladder
safety device) is installed in at least that section of the fixed ladder,
cage, or well where the replacement is located. On and after November 18,
2036, all fixed ladders shall only be equipped with a personal fall arrest
system or a ladder safety device (climbing ladder Fall Arrest System).

2.3.2 Ladder Safety Devices (Climbing Ladder Fall Arrest Systems)
Conform to 29 CFR 1910.29, Section 7 of ALI Al4.3 and ASSE/SAFE Z359.16.

Install ladder safety devices on ladders over 20 feet long or more. The
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ladder safety systems must meet the design requirement of the ladders which
they serve. The ladder safety system must be capable of sustaining a
minimum static load of 1,000 pounds. The applied loads transferred to the
climbing ladder mounting locations as a result of a fall shall be specified
by the manufacturer of the climbing ladder fall arrest system. Each ladder
safety system must allow the worker to climb up and down using both hands
and does not require the employee continuously, hold, push, or pull any
part of the system while climbing. The connection between the carrier or
lifeline and the point of attachment to the body harness does not exceed 9
inches. The ladder safety system consists of a rigid or flexible carrier.
Mountings for the rigid carries are attached at each end of the carrier,
with intermediate mountings spaced as necessary, along the entire length of
the carrier. Mountings for flexible carrier are attached at each end of
the carrier and cable guides for flexible carriers are installed at least
25 feet apart but not more than 40 feet apart along the entire length of
the carrier. The design and installation of mountings and cable guides
does not reduce the design strength of the ladder.

.3.3 Ship's Ladder

Fabricate stringers and framing of steel plate or shapes. Bolt, rivet or
weld connections and anchor to supporting construction. Provide treads
with non-slip surface as specified for safety treads. Design assembly,
including tread connections and methods of attachment, to support a live
load of 300 pounds per tread. Provide railings as specified for metal
handrails.

PART 3 EXECUTION

3

.1 GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's
instructions. Verify all measurements and take all field measurements
necessary before fabrication. Provide Exposed fastenings of compatible
materials, generally matching in color and finish, and harmonize with the
material to which fastenings are applied. Include materials and parts
necessary to complete each item, even though such work is not definitely
shown or specified. Poor matching of holes for fasteners will be cause for
rejection. Conceal fastenings where practicable. Thickness of metal and
details of assembly and supports must provide strength and stiffness.
Formed joints exposed to the weather to exclude water. Items listed below
require additional procedures.

.2 WORKMANSHIP

Metalwork must be well formed to shape and size, with sharp lines and
angles and true curves. Drilling and punching must produce clean true
lines and surfaces. Continuously weld along the entire area of contact.

Do not tack weld exposed connections of work in place. Grid smooth exposed
welds. Provide smooth finish on exposed surfaces of work in place, unless
otherwise approved. Where tight fits are required, mill joints. Cope or
miter corner joints, well formed, and in true alignment. Install in
accordance with manufacturer's installation instructions and approved
drawings, cuts, and details.

.3 ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening metal items securely in
place. 1Include for anchorage not otherwise specified or indicated slotted
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ingerts, expansion anchors, and powder-actuated fasteners, when approved
for concrete; toggle bolts and through bolts for masonry; machine bolts,
carriage bolts and powder-actuated threaded studs for steel; through bolts,
lag bolts, and screws for wood. Do not use wood plugs in any material.
Provide non-ferrous attachments for non-ferrous metal. Make exposed
fastenings of compatible materials, generally matching in color and finish,
to which fastenings are applied. Conceal fastenings where practicable.

3.4 WELDING

Perform welding, welding inspection, and corrective welding, in accordance
with AWS D1.1/D1.1M. TUse continuous welds on all exposed connections.
Grind visible welds smooth in the finished installation.

3.5 FINISHES
3.5.1 Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat
conforming to MPI 79 to prevent galvanic or corrosive action. Where
aluminum is in contact with concrete, plaster, mortar, masonry, wood, or
absorptive materials subject to wetting, protect with ASTM D1187/D1187M,
asphalt-base emulsion.

3.5.2 Field Preparation

Remove rust preventive coating just prior to field erection, using a
remover approved by the rust preventive manufacturer. Surfaces, when
assembled, must be free of rust, grease, dirt and other foreign matter.

3.5.3 Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy
weather, when metallic surface temperature is less than 5 degrees F above
the dew point of the surrounding air, or when surface temperature is below
45 degrees F or over 95 degrees F, unless approved by the Contracting
Officer.

3.6 LADDERS
Secure to the adjacent construction with the clip angles attached to the
stringer. Install intermediate clip angles not over 48 inches on center.
Install brackets as required for securing of ladders welded or bolted to
structural steel or built into the masonry or concrete. Ends of ladders

must not rest upon finished roof.

-- End of Section --
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SECTION 05 52 00

METAL RAILINGS
02/18

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts
and Screws (Inch Series)

ASME B18.21.1 (2009; R 2016) Washers: Helical
Spring-Lock, Tooth Lock, and Plain Washers
(Inch Series)

ASME B18.6.3 (2013; R 2017) Machine Screws, Tapping
Screws, and Machine Drive Screws (Inch
Series)

ASTM INTERNATIONAL (ASTM)

ASTM Al123/A123M (2017) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A153/A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A283/A283M (2013) Standard Specification for Low and
Intermediate Tensile Strength Carbon Steel
Plates

ASTM A307 (2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A500/A500M (2018) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes
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ASTM A53/A53M (2018) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A575 (1996; E 2013; R 2013) Standard
Specification for Steel Bars, Carbon,

Merchant Quality, M-Grades

ASTM B26/B26M (2014; E 2015) Standard Specification for
Aluminum-Alloy Sand Castings

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM AMP 521 (2001; R 2012) Pipe Railing Systems Manual
1.2 ADMINISTRATIVE REQUIREMENTS
1.2.1 Preinstallation Meetings

Within 30 days of contract award, submit fabrication drawings to the
Contracting Officer for the following items:

a. Iron and steel hardware
b. Steel shapes, plates, bars and strips
c. Steel railings and handrails
d. Anchorage and fastening systems
Submit manufacturer's catalog data, including two copies of manufacturers
specifications, load tables, dimension diagrams, and anchor details for the
following items:
a. Structural-steel plates, shapes, and bars
b. Structural-steel tubing
c. Hot-rolled carbon steel bars
d. Protective coating
e. Steel railings and handrails
f Anchorage and fastening systems
1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings

Fabrication Drawings; G

Iron and Steel Hardware; G
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1.

1

Steel Shapes, Plates, Bars and Strips; G
SD-03 Product Data
Structural-Steel Plates, Shapes, and Bars; G
Structural-Steel Tubing; G
Hot-Rolled Carbon Steel Bars; G
Protective Coating; G
Steel Railings and Handrails; G
Anchorage and Fastening Systems; G
SD-07 Certificates
Welding Procedures; G
Welder Qualification; G
SD-08 Manufacturer's Instructions
Installation Instructions

4 QUALITY CONTROL

4.1 Welding Procedures

Section 05 50 13 MISCELLANEOUS METAL FABRICATIONS applies to work specified
in this section.

Submit results of welding procedures testing in accordance with
AWS D1.1/D1.1M made in the presence of the Contracting Officer and by an
approved testing laboratory at the Contractor's expense.

4.2 Welder Qualification

Submit certified welder qualification by tests in accordance with

AWS D1.1/D1.1M, or under an equivalent approved qualification test. In
addition, perform tests on test pieces in positions and with clearances
equivalent to those actually encountered. If a test weld fails to meet
requirements, conduct an immediate retest of two test welds and ensure that
each test weld passes. Failure in the immediate retest will require that
the welder be retested after further practice or training and make a
complete set of test welds.

PART 2 PRODUCTS

2

.1 FABRICATION

Preassemble items in the shop to the greatest extent possible. Disassemble
units only to the extent necessary for shipping and handling. Clearly mark
units for reassembly and coordinated installation.

For the fabrication of work exposed to view, use only materials that are

smooth and free of surface blemishes, including pitting, seam marks, roller
marks, rolled trade names, and roughness. Remove blemishes by grinding, or
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by welding and grinding, before cleaning, treating, and applying surface
finishes, including zinc coatings.

Provide railing and handrail detail plans and elevations at not less than 1
inch to 1 foot. Provide details of sections and connections at not less
than 3 inches to 1 foot. Also detail setting drawings, diagrams, templates
for installation of anchorages, including concrete inserts, anchor bolts,
and miscellaneous metal items having integral anchors.

Use materials of size and thicknesses indicated or, if not indicated, of
the size and thickness necessary to produce adequate strength and
durability in the finished product for its intended use. Work the
materials to the dimensions indicated on approved detail drawings, using
proven details of fabrication and support. Use the type of materials
indicated or specified for the various components of work.

Form exposed work true to line and level, with accurate angles and surfaces
and straight sharp edges. Ensure that all exposed edges are eased to a
radius of approximately 1/32 inch. Bend metal corners to the smallest
radius possible without causing grain separation or otherwise impairing the
work.

Weld corners and seams continuously and in accordance with the
recommendations of AWS D1.1/D1.1M. Grind exposed welds smooth and flush to
match and blend with adjoining surfaces.

Form the exposed connections with hairline joints that are flush and
smooth, using concealed fasteners wherever possible. Use exposed fasteners
of the type indicated or, if not indicated, use countersunk Phillips
flathead screws or bolts.

Provide anchorage of the type indicated and coordinated with the supporting
structure. Fabricate anchoring devices and space as indicated and as
required to provide adequate support for the intended use of the work.

Use hot-rolled steel bars for work fabricated from bar stock unless work is
indicated or specified to be fabricated from cold-finished or cold-rolled
stock.

2.1.1 Aluminum Railings
Fabrication: Provide fabrication jointing by one of the following methods:

a. Use flush-type rail fittings, welded and ground smooth with splice
locks secured with 3/8 inch recessed-head set screws.

b. Ensure that mitered and welded joints made by fitting; post to top
rail; intermediate rail to post; and corners, are groove welded and
ground smooth. Where allowed by the Contracting Officer, provide butt
splices reinforced by a tight-fitting dowel or sleeve not less than 6
inches in length. Tack-weld or epoxy-cement the dowel or sleeve to one
side of the splice.

c. Assemble railings using slip-on aluminum-magnesium alloy fittings for
joints. Fasten fittings to pipe or tube with 1/4 or 3/8 inch
stainless-steel recessed-head setscrews. Provide assembled railings
with fittings only at vertical supports or at rail terminations
attached to walls. Provide expansion joints at the midpoint of
panels. Provide a setscrew in only one side of the slip-on sleeve.
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2

Provide alloy fittings to conform to ASTM B26/B26M.

.1.2 Steel Handrails

Fabricate joint posts, rail, and corners by one of the following methods:

a. Flush-type rail fittings of commercial standard, welded and ground
smooth, with railing splice locks secured with 3/8 inch
hexagonal-recessed-head setscrews.

b. Mitered and welded joints made by fitting post to top rail and
intermediate rail to post, mitering corners, groove-welding joints, and
grinding smooth. Butt railing splices and reinforce them by a
tight-fitting interior sleeve not less than 6 inches long.

c. Railings may be bent at corners in lieu of jointing, provided that
bends are made in suitable jigs and the pipe is not crushed.

.1.3 Protective Coating

Provide hot-dipped galvanized steelwork as indicated in accordance with
ASTM A123/A123M. Touch up abraded surfaces and cut ends of galvanized
members with zinc-dust, zinc-oxide primer, or an approved galvanizing
repair compound.

.2 COMPONENTS

2.1 Structural Steel Plates, Shapes And Bars

Provide structural-size shapes and plates, except plates to be bent or
cold-formed, conforming to ASTM A36/A36M, unless otherwise noted.

Provide steel plates, to be bent or cold-formed, conforming to
ASTM A283/A283M, Grade C.

Provide steel bars and bar-size shapes conforming to ASTM A36/A36M, unless
otherwise noted.

.2.2 Structural-Steel Tubing

Provide structural-steel tubing, hot-formed, welded or seamless, conforming
to ASTM A500/A500M, Grade B, unless otherwise noted.

.2.3 Hot-Rolled Carbon Steel Bars

Provide bars and bar-size shapes conforming to ASTM A575, grade as selected
by the fabricator.

.2.4 Steel Pipe

Provide pipe conforming to ASTM AS53/A53M, type as selected, Grade B; primed
finish, unless galvanizing is required; standard weight (Schedule 40).

.2.5 Fasteners

Provide galvanized zinc-coated fasteners in accordance with ASTM A153/A153M
used for exterior applications or where built into exterior walls or floor
systems. Select fasteners for the type, grade, and class required for the
ingtallation of steel stair items.
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Provide standard hexagon-head bolts, conforming to ASTM A307, Grade A.
Provide cadmium-plated steel machine screws conforming to ASME B18.6.3.

Provide plain round, general-assembly-grade, carbon steel washers
conforming to ASME B18.21.1.

Provide helical spring, carbon steel lockwashers conforming to ASME B18.2.1.

.2.6 Steel Railings And Handrails

Design handrails to resist a concentrated load of 200 1lb in any direction
at any point of the top of the rail or 50 1lb per foot applied horizontally
to the top of the rail, whichever is more severe. NAAMM AMP 521, provide
the same size rail and post. Provide pipe collars of the same material and
finish as the handrail and posts.

.2.6.1 Steel Handrails

Provide steel handrails, including inserts in concrete, steel pipe
conforming to ASTM A53/A53M or structural tubing conforming to

ASTM A500/A500M, Grade A or B of equivalent strength. Provide steel
railings of 1 1/2 inch nominal size, hot-dip galvanized shop-painted.

Provide kickplates between railing posts where indicated, and consisting of
1/8 inch steel flat bars not less than 6 inches high. Secure kickplates as
indicated.

Galvanize exterior railings, including pipe, fittings, brackets, fasteners,
and other ferrous metal components. Provide black steel pipe for interior
railings.

Provide galvanized railings, including pipe, fittings, brackets, fasteners,
and other ferrous metal components.

PART 3 EXECUTION

3

.1 PREPARATION

Adjust stair railings and handrails before securing in place in order to
ensure proper matching at butting joints and correct alignment throughout
their length. Space posts not more than 4 feet on center. Plumb posts in
each direction. Secure posts and rail ends to building construction as
follows:

a. Anchor posts in concrete by means of pipe sleeves set and anchored into
concrete. Provide sleeves of galvanized, standard-weight, steel pipe,
not less than 6 inches long, and having an inside diameter not less than

1/2 inch greater than the outside diameter of the inserted pipe post.
Provide steel plate closure secured to the bottom of the sleeve, with
closure width and length not less than 1 inch greater than the outside
diameter of the sleeve. After posts have been inserted into sleeves,
fill the annular space between the post and sleeve with nonshrink grout
ora quick-setting hydraulic cement. Cover anchorage joint with a round
steel flange welded to the post.

b. Anchor posts to steel with oval steel flanges, angle type or floor type
as required by conditions, welded to posts and bolted to the steel
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supporting members.
c. Anchor rail ends into concrete and masonry with round steel flanges
welded to rail ends and anchored into the wall construction with lead

expansion shields and bolts.

d. Anchor rail ends to steel with oval or round steel flanges welded to
tail ends and bolted to the structural-steel members.

Secure handrails to walls by means of wall brackets and wall return fitting

at handrail ends. Provide brackets of malleable iron castings, with not
less than 3 inch projection from the finished wall surface to the center of
the pipe, drilled to receive one 3/8 inch bolt. Locate brackets not more

than 60 inches on center. Provide wall return fittings of cast iron
castings, flush type, with the same projection as that specified for wall
brackets. Secure wall brackets and wall return fittings to building
construction as follows:

Install toe boards and brackets where indicated. Make splices, where
required, at expansion joints. 1Install removable sections as indicated.

3.2 INSTALLATION

Submit manufacturer's installation instructions for the following products
to be used in the fabrication of steel stair railing and hand rail work:

a. Structural-steel plates, shapes, and bars
b. Structural-steel tubing
c. Hot-rolled carbon steel bars
d. Protective coating
e. Steel railings and handrails
f. Anchorage and fastening systems
Provide complete, detailed fabrication and installation drawings for all
iron and steel hardware, and for all steel shapes, plates, bars, and strips
used in accordance with the design specifications cited in this section.
3.2.1 Steel Handrail
Install handrail in pipe sleeves embedded in concrete and filled with
nonshrink grout or quick-setting anchoring cement with anchorage covered
with standard pipe collar pinned to post. Secure rail ends by steel pipe
flanges anchored by expansion shields and bolts.
3.2.2 Touchup Painting
Immediately after installation, clean field welds, bolted connections,
abraded areas of the shop paint, and exposed areas painted with the paint

used for shop painting. Apply paint by brush or spray to provide a minimum
dry-film thickness of 2 mils.
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3.3 FIELD QUALITY CONTROL

3.3.1 Field Welding
Ensure that procedures of manual shielded metal arc welding, appearance and
quality of welds made, and methods used in correcting welding work comply

with AWS D1.1/D1.1M.

-- End of Section --
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SECTION 07 92 00

JOINT SEALANTS
08/16

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C1193 (2013) Standard Guide for Use of Joint
Sealants
ASTM C1521 (2013) Standard Practice for Evaluating

Adhesion of Installed Weatherproofing
Sealant Joints

ASTM C920 (2018) Standard Specification for
Elastomeric Joint Sealants

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:
SD-03 Product Data
Sealants; G
Primers; G
Bond Breakers; G
Backstops; G
SD-06 Test Reports
Field Adhesion; G
1.3 PRODUCT DATA
Include storage requirements, shelf life, curing time, instructions for

mixing and application, and accessories. Provide manufacturer's Safety
Data Sheets (SDS) for each solvent, primer and sealant material proposed.
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1.4 ENVIRONMENTAL CONDITIONS
Apply sealant when the ambient temperature is between 40 and 90 degrees F.

1.5 DELIVERY AND STORAGE
Deliver materials to the jobsite in unopened manufacturers' sealed shipping
containers, with brand name, date of manufacture, and material designation
clearly marked thereon. Label elastomeric sealant containers to identify
type, class, grade, and use. Handle and store materials in accordance with
manufacturer's printed instructions. Prevent exposure to foreign materials
or subjection to sustained temperatures exceeding 90 degrees F or lower than

0 degrees F. Keep materials and containers closed and separated from

absorptive materials such as wood and insulation.

1.6 QUALITY ASSURANCE

1.6.1 Compatibility with Substrate
Verify that each sealant is compatible for use with each joint substrate in
accordance with sealant manufacturer's printed recommendations for each
application.

1.6.2 Joint Tolerance

Provide joint tolerances in accordance with manufacturer's printed
instructions.

1.6.3 Mock-Up
Provide a mock-up of each type of sealant using materials, colors, and
techniques approved for use on the project. Approved mock-ups may be
incorporated into the Work.

1.6.4 Adhesion
Provide in accordance with ASTM C1193 or ASTM C1521.

PART 2 PRODUCTS

2.1 SEALANTS
Provide sealant products that have been tested, found suitable, and
documented as such by the manufacturer for the particular substrates to
which they will be applied.

2.1.1 Exterior Sealants
For joints in vertical surfaces, provide ASTM C920, Type S or M, Grade NS,
Class 25, Use NT. For joints in horizontal surfaces, provide ASTM C920,
Type S or M, Grade P, Class 25, Use T. Provide location(s) and color(s) of
sealant as follows. Note, color "as selected" refers to manufacturer's
full range of color options:

2.1.2 Floor Joint Sealants
ASTM C920, Type S or M, Grade P, Class 25, Use T. Provide certification of

indoor air quality for interior floor joint sealants. Provide location(s)
and color(s) of sealant as follows. Note, color "as selected" refers to
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manufacturer's full range of color options:
2.1.3 Preformed Sealants

Provide preformed sealants of polybutylene or isoprene-butylene based
pressure sensitive weather resistant tape or bead sealants capable of
sealing out moisture, air and dust when installed as recommended by the
manufacturer. At temperatures from minus 30 to plus 160 degrees F,
sealants must be non-bleeding and have no loss of adhesion.

2.2 PRIMERS

Non-staining, quick drying type and consistency as recommended by the
sealant manufacturer for the particular application. Provide primers for
interior applications that meet the indoor air quality requirements of the
paragraph SEALANTS above.

2.3 BOND BREAKERS

Type and consistency as recommended by the sealant manufacturer to prevent
adhesion of the sealant to the backing or to the bottom of the joint.
Provide bond breakers for interior applications that meet the indoor air
quality requirements of the paragraph SEALANTS above.

2.4 BACKSTOPS

Provide glass fiber roving, neoprene, butyl, polyurethane, or polyethylene
foams free from oil or other staining elements as recommended by sealant
manufacturer. Provide 25 to 33 percent oversized backing for closed cell
and 40 to 50 percent oversized backing for open cell material, unless
otherwise indicated. Provide backstop material that is compatible with
sealant. Do not use oakum or other types of absorptive materials as
backstops.

2.5 CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer and in accordance
with environmental requirements herein. Protect adjacent aluminum and
bronze surfaces from solvents. Provide solvents for interior applications
that meet the indoor air quality requirements of the paragraph SEALANTS
above.

PART 3 EXECUTION
3.1 FIELD QUALITY CONTROL

Perform a field adhesion test in accordance with manufacturer's
instructions and ASTM C1193, Method A or ASTM C1521, Method A, Tail
Procedure. Remove sealants that fail adhesion testing; clean substrates,
reapply sealants, and re-test. Test sealants adjacent to failed sealants.
Submit field adhesion test report indicating tests, locations, dates,
results, and remedial actions taken.

3.2 SURFACE PREPARATION
Prepare surfaces according to manufacturer's printed installation
instructions. Clean surfaces from dirt, frost, moisture, grease, o0il, wax,

lacquer, paint, or other foreign matter that would destroy or impair
adhesion. Remove o0il and grease with solvent; thoroughly remove solvents
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prior to sealant installation. Wipe surfaces dry with clean cloths. When
resealing an existing joint, remove existing caulk or sealant prior to
applying new sealant. For surface types not listed below, provide in
accordance with sealant manufacturer's printed instructions for each
specific surface.

3.2.1 Steel Surfaces
Remove loose mill scale by sandblasting or, if sandblasting is impractical
or would damage finished work, scraping and wire brushing. Remove
protective coatings by sandblasting or using a residue free solvent.
Remove resulting debris and solvent residue prior to sealant installation.

3.2.2 Aluminum or Bronze Surfaces
Remove temporary protective coatings from surfaces that will be in contact
with sealant. When masking tape is used as a protective coating, remove
tape and any residual adhesive prior to sealant application. For removing
protective coatings and final cleaning, use non-staining solvents
recommended by the manufacturer of the item(s) containing aluminum or
bronze surfaces.

3.2.3 Concrete and Masonry Surfaces
Where surfaces have been treated with curing compounds, oil, or other such
materials, remove materials by sandblasting or wire brushing. Remove
laitance, efflorescence and loose mortar from the joint cavity. Remove
resulting debris prior to sealant installation.

3.2.4 Wood Surfaces

Ensure wood surfaces that will be in contact with sealants are free of
splinters, sawdust and other loose particles.

3.3 SEALANT PREPARATION

Do not add liquids, solvents, or powders to sealants. Mix multicomponent
elastomeric sealants in accordance with manufacturer's printed instructions.

3.4 APPLICATION
3.4.1 Joint Width-To-Depth Ratios

Acceptable Ratios:

JOINT WIDTH JOINT DEPTH

Minimum Maximum

For metal, glass, or other nonporous surfaces:

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch 1/2 of width Equal to width

For concrete or masonry:
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JOINT WIDTH JOINT DEPTH
Minimum Maximum
1/4 inch (minimum) 1/4 inch 1/4 inch
over 1/4 inch to 1/2 inch|1/4 inch Equal to width
over 1/2 inch to 1 inch 1/2 inch 5/8 inch
Over 1 inch prohibited

Unacceptable Ratios: Where joints of acceptable width-to-depth ratios have
not been provided, clean out joints to acceptable depths and grind or cut
to acceptable widths without damage to the adjoining work. Grinding is
prohibited at metal surfaces.

3.4.2 Unacceptable Sealant Use

Do not install sealants in lieu of other required building enclosure
weatherproofing components such as flashing, drainage components, and joint
closure accessories, or to close gaps between walls, floors, roofs,
windows, and doors, that exceed acceptable installation tolerances. Remove
sealants that have been used in an unacceptable manner and correct building
enclosure deficiencies to comply with contract documents requirements.

3.4.3 Masking Tape

Place masking tape on the finished surface on one or both sides of joint
cavities to protect adjacent finished surfaces from primer or sealant
smears. Remove masking tape within 10 minutes of joint filling and tooling.

3.4.4 Backstops

Provide backstops dry and free of tears or holes. Tightly pack the back or
bottom of joint cavities with backstop material to provide joints in
specified depths. Provide backstops where indicated and where backstops
are not indicated but joint cavities exceed the acceptable maximum depths
specified in JOINT WIDTH-TO-DEPTH RATIOS Table.

3.4.5 Primer
Clean out loose particles from joints immediately prior to application of.
Apply primer to joints in concrete masonry units, wood, and other porous
surfaces in accordance with sealant manufacturer's printed instructions.
Do not apply primer to exposed finished surfaces.

3.4.6 Bond Breaker
Provide bond breakers to surfaces not intended to bond in accordance with,
sealant manufacturer's printed instructions for each type of surface and
sealant combination specified.

3.4.7 Sealants
Provide sealants compatible with the material(s) to which they are applied.

Do not use a sealant that has exceeded its shelf life or has jelled and
cannot be discharged in a continuous flow from the sealant gun. Apply
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sealants in accordance with the manufacturer's printed instructions with a
gun having a nozzle that fits the joint width. Work sealant into joints so
as to fill the joints solidly without air pockets. Tool sealant after
application to ensure adhesion. Apply sealant uniformly smooth and free of
wrinkles. Upon completion of sealant application, roughen partially filled
or unfilled joints, apply additional sealant, and tool smooth as

specified. Apply sealer over sealants in accordance with the sealant
manufacturer's printed instructions.

3.5 PROTECTION AND CLEANING
3.5.1 Protection

Protect areas adjacent to joints from sealant smears. Masking tape may be
used for this purpose if removed 5 to 10 minutes after the joint is filled
and no residual tape marks remain.

3.5.2 Final Cleaning

Upon completion of sealant application, remove remaining smears and stains
and leave the work in a clean and neat condition.

a. Masonry and Other Porous Surfaces: Immediately remove fresh sealant
that has been smeared on adjacent masonry, rub clean with a solvent,
and remove solvent residue, in accordance with sealant manufacturer's
printed instructions. Allow excess sealant to cure for 24 hour then
remove by wire brushing or sanding. Remove resulting debris.

b. Metal and Other Non-Porous Surfaces: Remove excess sealant with a
solvent moistened cloth. Remove solvent residue in accordance with

solvent manufacturer's printed instructions.

-- End of Section --
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SECTION 09 90 00

PAINTS AND COATINGS
05/11

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH 0100 (2015; Suppl 2002-2016) Documentation of
the Threshold Limit Values and Biological
Exposure Indices

ASTM INTERNATIONAL (ASTM)

ASTM D235 (2002; R 2012) Mineral Spirits (Petroleum
Spirits) (Hydrocarbon Dry Cleaning Solvent)

ASTM D4214 (2007; R 2015) Standard Test Method for
Evaluating the Degree of Chalking of
Exterior Paint Films

ASTM D4263 (1983; R 2012) Indicating Moisture in
Concrete by the Plastic Sheet Method

ASTM D523 (2014; R 2018) Standard Test Method for
Specular Gloss

ASTM D6386 (2016) Standard Practice for Preparation
of Zinc (Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces
for Painting

ASTM F1869 (2016) Standard Test Method for Measuring
Moisture Vapor Emission Rate of Concrete

Subfloor Using Anhydrous Calcium Chloride

MASTER PAINTERS INSTITUTE (MPI)

MPI 107 (2012) Primer, Rust-Inhibitive, Water Based
MPI 42 (2012) Textured Coating, Latex, Flat
MPI 77 (2012) Epoxy, Gloss

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SP-01 (2000) Environmentally Preferable Product

Specification for Architectural and
Anti-Corrosive Paints
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SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC 7/NACE No.4 (2007; E 2004) Brush-0ff Blast Cleaning

SSPC PA 1

(2016) Shop, Field, and Maintenance
Coating of Metals

SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint
Application
SSPC QP 1 (2012; E 2012) Standard Procedure for

Evaluating Painting Contractors (Field
Application to Complex Industrial

Structures)

SSPC SP 1 (2015) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 12/NACE No.5 (2002) Surface Preparation and Cleaning of
Metals by Waterjetting Prior to Recoating

SSPC SP 2 (1982; E 2000; E 2004) Hand Tool Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

SSPC VIS 1 (2002; E 2004) Guide and Reference
Photographs for Steel Surfaces Prepared by
Dry Abrasive Blast Cleaning

SSPC VIS 3 (2004) Guide and Reference Photographs for
Steel Surfaces Prepared by Hand and Power
Tool Cleaning

SSPC VIS 4/NACE VIS 7 (1998; E 2000; E 2004) Guide and Reference
Photographs for Steel Surfaces Prepared by
Waterjetting

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements

Manual
U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-101

U.S.

FED-STD-313

(2014; Rev C) Color Code for Pipelines and
for Compressed Gas Cylinders

GENERAL SERVICES ADMINISTRATION (GSA)
(2014; Rev E) Material Safety Data,
Transportation Data and Disposal Data for

Hazardous Materials Furnished to
Government Activities
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.1000 Air Contaminants

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
The current MPI, "Approved Product List" which lists paint by brand, label,
product name and product code as of the date of contract award, will be
used to determine compliance with the submittal requirements of this
specification. The Contractor may choose to use a subsequent MPI "Approved
Product List", however, only one list may be used for the entire contract
and each coating system is to be from a single manufacturer. All coats on
a particular substrate must be from a single manufacturer. No variation

from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with
specification requirements.

In keeping with the intent of Executive Order 13101, "Greening the
Government through Waste Prevention, Recycling, and Federal Acquisition",
products certified by SCS as meeting SCS SP-01 shall be given preferential
consideration over registered products. Products that are registered shall
be given preferential consideration over products not carrying any EPP
designation.
SD-02 Shop Drawings
Piping identification
Submit color stencil codes
SD-03 Product Data
Certification
Coating; G
Manufacturer's Technical Data Sheets; (LEED)
Indicate VOC content.
SD-04 Samples

Color; G

Submit manufacturer's samples of paint colors. Cross reference
color samples to color scheme as indicated.

SD-07 Certificates
Applicator's qualifications

Qualification Testing laboratory for coatings; G
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SD-08 Manufacturer's Instructions
Application instructions
Mixing
Detailed mixing instructions, minimum and maximum application
temperature and humidity, potlife, and curing and drying times
between coats.
Manufacturer's Safety Data Sheets
Submit manufacturer's Safety Data Sheets for coatings, solvents,
and other potentially hazardous materials, as defined in
FED-STD-313.
SD-10 Operation and Maintenance Data

Coatings; G

Preprinted cleaning and maintenance instructions for all coating
systems shall be provided.

.3 APPLICATOR'S QUALIFICATIONS

3.1 SSPC QP 1 Certification

All contractors and subcontractors that perform surface preparation or
coating application shall be certified by the Society for Protective
Coatings (formerly Steel Structures Painting Council) (SSPC) to the
requirements of SSPC QP 1 prior to contract award, and shall remain
certified while accomplishing any surface preparation or coating
application. The painting contractors and painting subcontractors must
remain so certified for the duration of the project. If a contractor's or
subcontractor's certification expires, the firm will not be allowed to
perform any work until the certification is reissued. Requests for
extension of time for any delay to the completion of the project due to an
inactive certification will not be considered and liquidated damages will
apply. Notify the Contracting Officer of any change in contractor
certification status.

.4 QUALITY ASSURANCE

4.1 Field Samples and Tests

The Contracting Officer may choose up to two coatings that have been
delivered to the site to be tested at no cost to the Government. Take
samples of each chosen product as specified in the paragraph "Sampling
Procedures." Test each chosen product as specified in the paragraph
"Testing Procedure." Products which do not conform, shall be removed from
the job site and replaced with new products that conform to the referenced
specification. Testing of replacement products that failed initial testing
shall be at no cost to the Government.

.4.1.1 Sampling Procedure

The Contracting Officer will select paint at random from the products that
have been delivered to the job site for sample testing. The Contractor

SECTION 09 90 00 Page 6



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

shall provide one quart samples of the selected paint materials. The
samples shall be taken in the presence of the Contracting Officer, and
labeled, identifying each sample. Provide labels in accordance with the
paragraph "Packaging, Labeling, and Storage" of this specification.

1.4.1.2 Testing Procedure

Provide Batch Quality Conformance Testing for specified products, as
defined by and performed by MPI. As an alternative to Batch Quality
Conformance Testing, the Contractor may provide Qualification Testing for
specified products above to the appropriate MPI product specification,
using the third-party laboratory approved under the paragraph
"Qualification Testing" laboratory for coatings. The qualification testing
lab report shall include the backup data and summary of the test results.
The summary shall list all of the reference specification requirements and
the result of each test. The summary shall clearly indicate whether the
tested paint meets each test requirement. Note that Qualification Testing
may take 4 to 6 weeks to perform, due to the extent of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements. Submit
documentation that laboratory is regularly engaged in testing of paint
samples for conformance with specifications, and that employees performing
testing are qualified. TIf the Contractor chooses MPI to perform the Batch
Quality Conformance testing, the above submittal information is not
required, only a letter is required from the Contractor stating that MPI
will perform the testing.

1.5 REGULATORY REQUIREMENTS

1.5.1 Environmental Protection
In addition to requirements specified elsewhere for environmental
protection, provide coating materials that conform to the restrictions of
the local Air Pollution Control District and regional jurisdiction. Notify
Contracting Officer of any paint specified herein which fails to conform.

1.5.2 Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of
nonvolatile content.

1.5.3 Chromate Content
Do not use coatings containing zinc-chromate or strontium-chromate.
1.5.4 Asbestos Content
Materials shall not contain asbestos.
1.5.5 Mercury Content
Materials shall not contain mercury or mercury compounds.
1.5.6 Silica

Abrasive blast media shall not contain free crystalline silica.
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1.5.7 Human Carcinogens

Materials shall not contain ACGIH 0100 confirmed human carcinogens (Al) or
suspected human carcinogens (A2).

1.6 PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract
specification number, designation name, formula or specification number,
batch number, color, quantity, date of manufacture, manufacturer's
formulation number, manufacturer's directions including any warnings and
special precautions, and name and address of manufacturer. Pigmented
paints shall be furnished in containers not larger than 5 gallons. Paints
and thinners shall be stored in accordance with the manufacturer's written
directions, and as a minimum, stored off the ground, under cover, with
sufficient ventilation to prevent the buildup of flammable vapors, and at
temperatures between 40 to 95 degrees F. Do not store paint, polyurethane,
varnish, or wood stain products in occupied spaces.

1.7 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance
with the following:

Work shall comply with applicable Federal, State, and local laws and
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity
Hazard Analysis as specified in Section 01 35 26 GOVERNMENT SAFETY
REQUIREMENTS and in Appendix A of EM 385-1-1. The Activity Hazard Analysis
shall include analyses of the potential impact of painting operations on
painting personnel and on others involved in and adjacent to the work zone.
1.7.1 Safety Methods Used During Coating Application
Comply with the requirements of SSPC PA Guide 3.

1.7.2 Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the
most stringent guidance of:

a. The applicable manufacturer's Safety Data Sheets (SDS) or local
regulation.

b. 29 CFR 1910.1000.

c. ACGIH 0100, threshold limit wvalues.

1.8 ENVIRONMENTAL CONDITIONS
Comply, at minimum, with manufacturer recommendations for space ventilation
during and after installation. Isolate area of application from rest of
building when applying high-emission paints or coatings.

1.8.1 Coatings

Do not apply coating when air or substrate conditions are:

a. Less than 5 degrees F above dew point;
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b. Below 50 degrees F or over 95 degrees F, unless specifically
pre-approved by the Contracting Officer and the product manufacturer.
Under no circumstances shall application conditions exceed manufacturer
recommendations.

8.2 Post-Application

Vacate space for as long as possible after application. Wait a minimum of
48 hours before occupying freshly painted rooms. Maintain one of the
following ventilation conditions during the curing period, or for 72 hours
after application:

a. Supply 100 percent outside air 24 hours a day.
b. Supply airflow at a rate of 6 air changes per hour, when outside
temperatures are between 55 degrees F and 85 degrees F and humidity is

between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

.9 LOCATION AND SURFACE TYPE TO BE PAINTED

.9.1 Painting Included

Where a space or surface is indicated to be painted, include the following
unless indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during
performance of the work.

c. Existing coated surfaces that are damaged during performance of the
work.

.9.1.1 Exterior Painting

Includes new surfaces, existing coated surfaces, and existing uncoated
surfaces, of the building(s) and appurtenances. Also included are existing
coated surfaces made bare by cleaning operations.

.9.1.2 Interior Painting

Includes new surfaces, existing uncoated surfaces, and existing coated
surfaces of the building(s) and appurtenances as indicated and existing
coated surfaces made bare by cleaning operations. Where a space or surface
is indicated to be painted, include the following items, unless indicated
otherwise.

a. Exposed columns, girders, beams, joists, and metal deck; and

b. Other contiguous surfaces.
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9.2 Painting Excluded
Do not paint the following unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed
ductwork, machinery, and equipment fixed in place.

b. Surfaces in concealed spaces. Concealed spaces are defined as enclosed
spaces above suspended ceilings, furred spaces, attic spaces, crawl
spaces, elevator shafts and chases.

c. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, brass, and lead except existing
coated surfaces.

e. Hardware, fittings, and other factory finished items.

.9.3 Mechanical and Electrical Painting

Includes field coating of interior and exterior new and existing surfaces.

a. Where a space or surface is indicated to be painted, include the
following items unless indicated otherwise.

(1) Exposed piping, conduit, and ductwork;

(2) Supports, hangers, air grilles, and registers;

(3) Miscellaneous metalwork and insulation coverings.
b. Do not paint the following, unless indicated otherwise:

(1) New zinc-coated, aluminum, and copper surfaces under insulation

(2) New aluminum jacket on piping

(3) New interior ferrous piping under insulation.
.9.4 Definitions and Abbreviations
.9.4.1 Qualification Testing

Qualification testing is the performance of all test requirements listed in
the product specification. This testing is accomplished by MPI to qualify
each product for the MPI Approved Product List, and may also be
accomplished by Contractor's third party testing lab if an alternative to
Batch Quality Conformance Testing by MPI is desired.

.9.4.2 Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is
the same as the product qualified to the appropriate product
specification. This testing shall only be accomplished by MPI testing lab.

.9.4.3 Coating

A film or thin layer applied to a base material called a substrate. A
coating may be a metal, alloy, paint, or solid/liquid suspensions on
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varioug substrates (metals, plastics, wood, paper, leather, cloth, etc.).
They may be applied by electrolysis, vapor deposition, vacuum, or
mechanical means such as brushing, spraying, calendaring, and roller
coating. A coating may be applied for aesthetic or protective purposes or
both. The term "coating" as used herein includes emulsions, enamels,
stains, varnishes, sealers, epoxies, and other coatings, whether used as
primer, intermediate, or finish coat. The terms paint and coating are used
interchangeably.

1.9.4.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or
coating.

1.9.4.5 DSD
Degree of Surface Degradation, the MPI system of defining degree of surface
degradation. Five (5) levels are generically defined under the Assessment
sections in the MPI Maintenance Repainting Manual.

1.9.4.6 EPP

Environmentally Preferred Products, a standard for determining
environmental preferability in support of Executive Order 13101.

1.9.4.7 EXT
MPI short term designation for an exterior coating system.
1.9.4.8 INT
MPI short term designation for an interior coating system.
1.9.4.9 micron / microns
The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.
1.9.4.10 mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch,
equal to 25.4 microns or 0.0254 mm.

1.9.4.11 mm

The metric measurement for millimeter, 0.001 meter or one/one-thousandth of
a meter.

1.9.4.12 MPI Gloss Levels
MPI system of defining gloss. Seven (7) gloss levels (Gl to G7) are
generically defined under the Evaluation sections of the MPI Manuals.
Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss

refers to G5, and Gloss refers to G6.

Gloss levels are defined by MPI as follows:
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Gloss Description Units Units
Level at 60 degrees at 85 degrees
Gl Matte or Flat 0 to 5 10 max
G2 Velvet 0 to 10 10 to 35
G3 Eggshell 10 to 25 10 to 35
G4 Satin 20 to 35 35 min
G5 Semi-Gloss 35 to 70
G6 Gloss 70 to 85
G7 High Gloss
Gloss is tested in accordance with ASTM D523. Historically, the Government

has used Flat (Gl / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6).
1.9.4.13 MPI System Number
The MPI coating system number in each Division found in either the MPI
Architectural Painting Specification Manual or the Maintenance Repainting
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).
The Division number follows the CSI Master Format.
1.9.4.14 Paint
See Coating definition.

1.9.4.15 REX

MPI short term designation for an exterior coating system used in
repainting projects or over existing coating systems.

1.9.4.16 RIN

MPI short term designation for an interior coating system used in
repainting projects or over existing coating systems.

PART 2 PRODUCTS
2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer's technical data sheets for specified coatings and
solvents. Comply with applicable regulations regarding toxic and hazardous
materials.

PART 3 EXECUTION

3.1 PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED
Prior to surface preparation and coating applications, remove, mask, or
otherwise protect, hardware, hardware accessories, machined surfaces,
radiator covers, plates, lighting fixtures, public and private property,
and other such items not to be coated that are in contact with surfaces to
be coated. Following completion of painting, workmen skilled in the trades
involved shall reinstall removed items. Restore surfaces contaminated by
coating materials, to original condition and repair damaged items.

3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, disintegrated

SECTION 09 90 00 Page 12



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

coatings, and other foreign matter and substances deleterious to coating
performance as specified for each substrate before application of paint or
surface treatments. O0il and grease shall be removed prior to mechanical
cleaning. Cleaning shall be programmed so that dust and other contaminants
will not fall on wet, newly painted surfaces. Exposed ferrous metals such
as nail heads on or in contact with surfaces to be painted with
water-thinned paints, shall be spot-primed with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
compatible with the coating specified for the adjacent areas.

3.2.1 Additional Requirements for Preparation of Surfaces With Existing
Coatings

Before application of coatings, perform the following on surfaces covered
by soundly-adhered coatings, defined as those which cannot be removed with
a putty knife:

a. Test existing finishes for lead before sanding, scraping, or removing.
If lead is present, refer to paragraph Toxic Materials.

b. Wipe previously painted surfaces to receive solvent-based coatings,
except stucco and similarly rough surfaces clean with a clean, dry
cloth saturated with mineral spirits, ASTM D235. Allow surface to

dry. Wiping shall immediately precede the application of the first
coat of any coating, unless specified otherwise.

c. Sand existing glossy surfaces to be painted to reduce gloss. Brush, and
wipe clean with a damp cloth to remove dust.

d. The requirements specified are minimum. Comply also with the
application instructions of the paint manufacturer.

e. Previously painted surfaces or damaged during construction shall be
thoroughly cleaned of all grease, dirt, dust or other foreign matter.

f. Blistering, cracking, flaking and peeling or other deteriorated
coatings shall be removed.

g. Chalk shall be removed so that when tested in accordance with ASTM D4214,
the chalk resistance rating is no less than 8.

h. Slick surfaces shall be roughened. Damaged areas such as, but not
limited to, nail holes, cracks, chips, and spalls shall be repaired
with suitable material to match adjacent undamaged areas.

i. Edges of chipped paint shall be feather edged and sanded smooth.

j. Rusty metal surfaces shall be cleaned as per SSPC requirements.
Solvent, mechanical, or chemical cleaning methods shall be used to
provide surfaces suitable for painting.

k. New, proposed coatings shall be compatible with existing coatings.

3.3 PREPARATION OF METAL SURFACES
3.3.1 Existing and New Ferrous Surfaces
a. Ferrous Surfaces including Shop-coated Surfaces and Small Areas That

Contain Rust, Mill Scale and Other Foreign Substances: Solvent clean
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or detergent wash in accordance with SSPC SP 1 to remove oil and
grease. Where shop coat is missing or damaged, clean according to

SSPC SP 2, SSPC SP 3, SSPC SP 6/NACE No.3, or SSPC SP 10/NACE No. 2.
Brush-off blast remaining surface in accordance with SSPC 7/NACE No.4;
Water jetting to SSPC SP 12/NACE No.5 WJ-4 may be used to remove loose
coating and other loose materials. Use inhibitor as recommended by
coating manufacturer to prevent premature rusting. Shop-coated ferrous
surfaces shall be protected from corrosion by treating and touching up
corroded areas immediately upon detection.

b. Surfaces With More Than 20 Percent Rust, Mill Scale, and Other Foreign
Substances: Clean entire surface in accordance with SSPC SP 6/NACE No.3
/SSPC SP 12/NACE No.5 WJ-3

c. Metal Floor Surfaces to Receive Nonslip Coating: Clean in accordance
with SSPC SP 10/NACE No. 2.

3.3.2 Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and
SSPC SP 3. As a visual reference, cleaned surfaces shall be similar to
photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in
SSPC 7/NACE No.4, SSPC SP 6/NACE No.3, and SSPC SP 10/NACE No. 2. As a
visual reference, cleaned surfaces shall be similar to photographs in
SSPC VIS 1.

For waterjet cleaned surfaces, the requirements are stated in
SSPC SP 12/NACE No.5. As a visual reference, cleaned surfaces shall be
similar to photographs in SSPC VIS 4/NACE VIS 7.

3.3.3 Galvanized Surfaces

a. New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation
Products: Clean with solvent, non-alkaline detergent solution in
accordance with SSPC SP 1. If the galvanized metal has been passivated
or stabilized, the coating shall be completely removed by brush-off
abrasive blast. New galvanized steel to be coated shall not be
"passivated" or "stabilized" If the absence of hexavalent stain
inhibitors is not documented, test as described in ASTM Dé6386, Appendix
X2, and remove by one of the methods described therein.

b. Galvanized with Slight Coating Deterioration or with Little or No
Rusting: Water jetting to SSPC SP 12/NACE No.5 WJ3 to remove loose
coating from surfaces with less than 20 percent coating deterioration
and no blistering, peeling, or cracking. Use inhibitor as recommended
by the coating manufacturer to prevent rusting.

c. Galvanized With Severe Deteriorated Coating or Severe Rusting: Water
jet to SSPC SP 12/NACE No.5 WJ3 degree of cleanliness.

3.3.4 Non-Ferrous Metallic Surfaces

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal
surfaces.

Surface Cleaning: Solvent clean in accordance with SSPC SP 1 and wash with
mild non-alkaline detergent to remove dirt and water soluble contaminants.
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3.3.5 Terne-Coated Metal Surfaces

Solvent clean surfaces with mineral spirits, ASTM D235. Wipe dry with
clean, dry cloths.

3.3.6 Existing Surfaces with a Bituminous or Mastic-Type Coating

Remove chalk, mildew, and other loose material by washing with a solution of
1/2 cup trisodium phosphate, 1/4 cup household detergent, one quart 5
percent sodium hypochlorite solution and 3 quarts of warm water.

3.4 PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE
3.4.1 Concrete and Masonry

a. Curing: Concrete, stucco and masonry surfaces shall be allowed to cure
at least 30 days before painting, except concrete slab on grade, which
shall be allowed to cure 90 days before painting.

b. Surface Cleaning: Remove the following deleterious substances.

(1) Dirt, Grease, and 0il: Wash new and existing uncoated surfaces
with a solution composed of 1/2 cup trisodium phosphate, 1/4 cup
household detergent, and 4 quarts of warm water. Then rinse
thoroughly with fresh water. For large areas, water blasting may
be used.

(2) Fungus and Mold: Wash new , existing coated, and existing
uncoated surfaces with a solution composed of 1/2 cup trisodium
phosphate, 1/4 cup household detergent, 1 quart 5 percent sodium
hypochlorite solution and 3 quarts of warm water. Rinse
thoroughly with fresh water.

(3) Paint and Loose Particles: Remove by wire brushing.

(4) Efflorescence: Remove by scraping or wire brushing followed by
washing with a 5 to 10 percent by weight aqueous solution of
hydrochloric (muriatic) acid. Do not allow acid to remain on the
surface for more than five minutes before rinsing with fresh
water. Do not acid clean more than 4 square feet of surface, per
workman, at one time.

(5) Removal of Existing Coatings: For surfaces to receive textured
coating MPI 42, remove existing coatings including soundly adhered
coatings if recommended by textured coating manufacturer.

c. Cosmetic Repair of Minor Defects: Repair or f£ill mortar joints and
minor defects, including but not limited to spalls, in accordance with
manufacturer's recommendations and prior to coating application.

d. Allowable Moisture Content: Latex coatings may be applied to damp
surfaces, but not to surfaces with droplets of water. Do not apply
epoxies to damp vertical surfaces as determined by ASTM D4263 or
horizontal surfaces that exceed 3 lbs of moisture per 1000 square feet
in 24 hours as determined by ASTM F1869. 1In all cases follow
manufacturers recommendations. Allow surfaces to cure a minimum of 30
days before painting.

SECTION 09 90 00 Page 15



American River Common Features (ARCF) Spec No. 2122
Riverside Canal Relocation and Natomas Basin - Reach B FINAL SUBMITTAL

3.5 APPLICATION
3.5.1 Coating Application

Painting practices shall comply with applicable federal, state and local
laws enacted to insure compliance with Federal Clean Air Standards. Apply
coating materials in accordance with SSPC PA 1. SSPC PA 1 methods are
applicable to all substrates, except as modified herein.

At the time of application, paint shall show no signs of deterioration.
Uniform suspension of pigments shall be maintained during application.

Unless otherwise specified or recommended by the paint manufacturer, paint
may be applied by brush, roller, or spray. Use trigger operated spray
nozzles for water hoses. Rollers for applying paints and enamels shall be
of a type designed for the coating to be applied and the surface to be
coated. Wear protective clothing and respirators when applying oil-based
paints or using spray equipment with any paints.

Paints, except water-thinned types, shall be applied only to surfaces that
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.
Special attention shall be given to insure that all edges, corners,
crevices, weldsg, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform
thickness and free from runs, drops, ridges, waves, pinholes or other
voids, laps, brush marks, and variations in color, texture, and finish.
Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats.

a. Drying Time: Allow time between coats, as recommended by the coating
manufacturer, to permit thorough drying, but not to present topcoat
adhesion problems. Provide each coat in specified condition to receive
next coat.

b. Primers, and Intermediate Coats: Do not allow primers or intermediate
coats to dry more than 30 days, or longer than recommended by
manufacturer, before applying subsequent coats. Follow manufacturer's
recommendations for surface preparation if primers or intermediate
coats are allowed to dry longer than recommended by manufacturers of
subsequent coatings. Each coat shall cover surface of preceding coat
or surface completely, and there shall be a visually perceptible
difference in shades of successive coats.

c¢. Finished Surfaces: Provide finished surfaces free from runs, drops,
ridges, waves, laps, brush marks, and variations in colors.

d. Thermosetting Paints: Topcoats over thermosetting paints (epoxies and
urethanes) should be applied within the overcoating window recommended
by the manufacturer.

e. Floors: For nonslip surfacing on ramps, provide MPI 77 with non-skid

additive, applied by roller in accordance with manufacturer's
instructions.
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3.

3

5.2 Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when
thinning is mandatory to suit surface, temperature, weather conditions,
application methods, or for the type of paint being used. Obtain written
permission from the Contracting Officer to use thinners. The written
permission shall include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to
application with not more than 1 pint of suitable thinner per gallon. The
use of thinner shall not relieve the Contractor from obtaining complete
hiding, full film thickness, or required gloss. Thinning shall not cause
the paint to exceed limits on volatile organic compounds. Paints of
different manufacturers shall not be mixed.

.5.3 Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as recommended by the manufacturer for each type of
substrate.

.5.4 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective
specifications listed in the following Tables:

Table
Division 3. Exterior Concrete Paint Table
Division 4. Exterior Concrete Masonry Units Paint Table
Division 5. Exterior Metal, Ferrous and Non-Ferrous Paint Table
Division 6. Exterior Wood; Dressed Lumber, Paneling, Decking,
Shingles Paint Table
Division 9: Exterior Stucco Paint Table

Division 10. Exterior Cloth Coverings and Bituminous Coated
Surfaces Paint Table

Division 3. Interior Concrete Paint Table
Division 4. Interior Concrete Masonry Units Paint Table
Division 5. Interior Metal, Ferrous and Non-Ferrous Paint Table
Division 6. Interior Wood Paint Table
Division 9: Interior Plaster, Gypsum Board, Textured Surfaces
Paint Table
b. Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes,
enamels, undercoats, and other coatings to a minimum dry film thickness
of 1.5 mil each coat unless specified otherwise in the Tables. Coating

thickness where specified, refers to the minimum dry film thickness.
c. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which
have not been specified, the same as surfaces having similar conditions

of exposure.

d. Existing Surfaces Damaged During Performance of the Work, Including New
Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.
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(2) One coat of undercoat or intermediate coat.
(3) One topcoat to match adjacent surfaces.

e. Existing Coated Surfaces To Be Painted: Apply coatings conforming to
the respective specifications listed in the Tables herein, except that
pretreatments, sealers and fillers need not be provided on surfaces
where existing coatings are soundly adhered and in good condition. Do
not omit undercoats or primers.

3.6 COATING SYSTEMS FOR METAL
Apply coatings of Tables in Division 5 for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is
cleaned, to surfaces that meet all specified surface preparation
requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified
primer on metal surfaces that will be inaccessible after erection.

c. Shop-primed Surfaces: Touch up exposed substrates and damaged coatings
to protect from rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPI 101, 1.5
mils DFT immediately prior to application of epoxy or urethane coatings.

e. Pipes and Tubing: The semitransparent film applied to some pipes and
tubing at the mill is not to be considered a shop coat, but shall be
overcoated with the specified ferrous-metal primer prior to application
of finish coats.

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.
On surfaces to be coated with water thinned coatings, spot prime
exposed nails and other ferrous metal with latex primer MPI 107.

3.7 COATING SYSTEMS FOR CONCRETE AND CEMENTITIOUS SUBSTRATES
Apply coatings of Tables in Division 3, 4 and 9 for Exterior and Interior.
3.8 PIPING IDENTIFICATION

Piping Identification, Including Surfaces In Concealed Spaces: Provide in
accordance with MIL-STD-101. Place stenciling in clearly visible
locations. On piping not covered by MIL-STD-101, stencil approved names or
code letters, in letters a minimum of 1/2 inch high for piping and a
minimum of 2 inches high elsewhere. Stencil arrow-shaped markings on
piping to indicate direction of flow using black stencil paint.

3.9 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate
mobility of moving components, including swinging and sliding doors,
cabinets, and windows with operable sash, for inspection by the Contracting
Officer. Perform this demonstration after appropriate curing and drying
times of coatings have elapsed and prior to invoicing for final payment.
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3

.10 WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows. Do not use
kerosene or any such organic solvents to clean up water based paints.
Properly dispose of paints or solvents in designated containers. Close and
seal partially used containers of paint to maintain quality as necessary
for reuse. Store in protected, well-ventilated, fire-safe area at moderate
temperature. Place materials defined as hazardous or toxic waste in
designated containers.

.11 PAINT TABLES

All DFT's are minimum values. Acceptable products are listed in the MPI
Green Approved Products List, available at
http://www.specifygreen.com/APL/Product IdxByMPInum.asp.

-- End of Section --
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COATING SYSTEM

Self-Priming SZC Coating Material
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.2.1.3 Premier Coating Systems, Inc. PCS 1200 TA
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Non-metallic Abrasive

New and Remanufactured Steel Grit
Recycled Steel Grit

1
.2 Metallic Abrasive
6
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.2 Abrasive Sample Collection
.3 Coating Sample Test Reports
.4 Abrasive Sample Test Reports

SURFACES TO BE COATED
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SECTION 09 97 13

COATING OF STEEL WATERFRONT STRUCTURES, ZERO VOC, (SZC) SPLASH ZONE COATING
02/16

PART 1 GENERAL

1.1 1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM B117 (2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus

ASTM €920 (2018) Standard Specification for
Elastomeric Joint Sealants

ASTM D1475 (2013) Standard Test Method for Density of
Liquid Coatings, Inks, and Related Products

ASTM D1640 (2003; R 2009) Drying, Curing, or Film
Formation of Organic Coatings at Room
Temperature

ASTM D1654 (2008; R 2016; E 2017) Standard Test

Method for Evaluation of Painted or Coated
Specimens Subjected to Corrosive
Environments

ASTM D2240 (2015; E 2017) Standard Test Method for
Rubber Property - Durometer Hardness

ASTM D2369 (2010; R 2015; E 2015) Volatile Content of
Coatings
ASTM D2370 (1998; R 2010) Tensile Properties of

Organic Coatings

ASTM D2698 (2005) Standard Test Method for
Determination of the Pigment Content of
Solvent-Reducible Paints by High-Speed
Centrifuging

ASTM D2794 (1993; R 2010) Resistance of Organic
Coatings to the Effects of Rapid

Deformation (Impact)

ASTM D2805 (2011) Standard Test Method for Hiding
Power of Paints by Reflectometry
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ASTM D3276 (2015; E 2016) Standard Guide for Painting
Inspectors (Metal Substrates)

ASTM D3278 (1996; R 2011) Flash Point of Liquids by
Small Scale Closed-Cup Apparatus

ASTM D3335 (1985a; R 2014) Low Concentrations of
Lead, Cadmium, and Cobalt in Paint by
Atomic Absorption Spectroscopy

ASTM D3718 (1985a; R 2015) Low Concentrations of
Chromium in Paint by Atomic Absorption
Spectroscopy

ASTM D3925 (2002; R 2015) Sampling Liquid Paints and

Related Pigmented Coatings

ASTM D3960 (2005; R 2013) Determining Volatile
Organic Compound (VOC) Content of Paints
and Related Coatings

ASTM D4060 (2014) Abrasion Resistance of Organic
Coatings by the Taber Abraser

ASTM D4285 (1983; R 2012) Indicating 0il or Water in
Compressed Air

ASTM D4400 (1999; E 2012; R 2012) Sag Resistance of
Paints Using a Multinotch Applicator

ASTM D4541 (2017) Standard Test Method for Pull-Off
Strength of Coatings Using Portable
Adhesion Testers

ASTM D4940 (2015) Standard Test Method for
Conductimetric Analysis of Water Soluble
Ionic Contamination of Blast Cleaning

Abrasives
ASTM D512 (2012) Chloride Ion in Water
ASTM D522 (1993a; R 2008) Mandrel Bend Test of

Attached Organic Coatings

ASTM D523 (2014; R 2018) Standard Test Method for
Specular Gloss

ASTM D56 (2016a) Standard Test Method for Flash
Point by Tag Closed Cup Tester

ASTM D575 (1991; R 2012) Rubber Properties in
Compression
ASTM D610 (2008; R 2012) Evaluating Degree of

Rusting on Painted Steel Surfaces
ASTM D6944 (2015) Standard Practice for Determining

the Resistance of Cured Coatings to
Thermal Cycling
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ASTM D7091 (2013) Standard Practice for
Nondestructive Measurement of Dry Film
Thickness of Nonmagnetic Coatings Applied
to Ferrous Metals and Nonmagnetic,
Nondestructive Coatings Applied to
Non-Ferrous Metals

ASTM D714 (2002; R 2017) Standard Test Method for
Evaluating Degree of Blistering of Paints

ASTM D7588 (2011) Standard Guide for FT-IR
Fingerprinting of a Non-Agqueous Liquid
Paint as Supplied in the Manufacturer’s

Container

ASTM D93 (2016) Standard Test Methods for
Flash-Point by Pensky-Martens Closed Cup
Tester

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 9001 (2008; Corr 1 2009) Quality Management
Systems- Requirements

NACE INTERNATIONAL (NACE)

NACE WJ-1 (2012) Waterjet Cleaning of Metals—Clean
to Bare Substrate

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC 7/NACE No.4 (2007; E 2004) Brush-0ff Blast Cleaning
SSPC AB 1 (2015; E 2017) Mineral and Slag Abrasives
SSPC AB 2 (2015; E 2016) Cleanliness of Recycled

Ferrous Metallic Abrasive
SSPC AB 3 (2003; E 2004) Ferrous Metallic Abrasive

SSPC Guide 10 (1994; E 2001) Guide to Specifying
Coatings Conforming to Volatile Organic
Compound (VOC) Content Requirements

SSPC Guide 12 (1998; E 2004) Guide for Illumination of
Industrial Painting Projects

SSPC Guide 15 (2013) Field Methods for Extraction and
Analysis of Soluble Salts on Steel and
Other Nonporous Substrates

SSPC Guide 6 (2015) Guide for Containing Surface
Preparation Debris Generated During Paint

Removal Operations

SSPC PA 1 (2016) Shop, Field, and Maintenance
Coating of Metals
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SSPC PA 17 (2012; E 2012) Procedure for Determining
Conformance to Steel Profile/Surface
Roughness/Peak Count Requirements

SSPC PA 2 (2015; E 2017) Procedure for Determining
Conformance to Dry Coating Thickness
Requirements

SSPC QP 1 (2012; E 2012) Standard Procedure for

Evaluating Painting Contractors (Field
Application to Complex Industrial
Structures)

SSPC QP 2 (2009; E 2013) Standard for Evaluating
Painting Contractors (Removal of Hazardous
Coatings from Industrial/Marine Structures)

SSPC QP 3 (2010) Standard Procedure for Evaluating
Qualifications of Shop Painting Applicators

SSPC QP 5 (2012) Standard Procedure for Evaluating
the Qualifications of Coating and Lining
Inspection Companies

SSPC QS 1 (2015) Standard Procedure for Evaluating a
Contractor's Advanced Quality Management
System

SSPC SP 1 (2015) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 5/NACE No. 1 (2007) White Metal Blast Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

SSPC SP COM (2016; E 2017) Surface Preparation
Commentary for Steel and Concrete
Substrates

SSPC VIS 1 (2002; E 2004) Guide and Reference

Photographs for Steel Surfaces Prepared by
Dry Abrasive Blast Cleaning

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1689 (Rev B) Tape, Pressure-Sensitive Adhesive,
(Plastic Film)

FED-STD-595 (Rev C; Notice 1) Colors Used in
Government Procurement

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.1000 Air Contaminants
29 CFR 1910.134 Respiratory Protection
29 CFR 1926.59 Hazard Communication
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1.2 1.2 DEFINITIONS

Definitions are provided throughout this Section, generally in the
paragraph where used, and denoted by capital letters.

1.3 1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-05 Design Data
Containment System
SD-06 Test Reports
Coatings Qualification Test Reports
Non-metallic Abrasive Qualification Test Reports; G
Metallic Abrasive Qualification Test Reports
Coating Sample Test Reports
Abrasive Sample Test Reports
Inspection Report Forms
Daily Inspection Reports
Recycled Metallic Abrasive Field Test Reports (Daily and Weekly)
SD-07 Certificates
Contract Errors, Omissions, and Other Discrepancies
Corrective Action Procedures
Implement Corrective Action
Coating Work Plan
Coating Materials
Non-metallic Abrasive
Metallic Abrasive
Qualifications of Certified Industrial Hygienist (CIH)
Qualifications Of Individuals Performing Abrasive Blasting

Qualifications of Certified Protective Coatings Specialist (PCS)

Qualifications of Individuals Applying Coatings
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1

1.

Qualifications of Individuals Operating Plural Component Equipment
Qualifications of Coating Inspection Company
Qualifications of QC Specialist Coating Inspector
Qualifications of Testing Laboratory for Coatings
Qualifications of Testing Laboratory for Abrasive Media
Qualifications of Coating Contractors or Shop
Joint Sealant Materials
Pre-Application Meeting

SD-08 Manufacturer's Instructions
Joint Sealant Instructions
Coating System Instructions

SD-11 Closeout Submittals
Disposal of Used Abrasive; G

Inspection Logbook; G

.4 QUALITY ASSURANCE

4.1 Contract Errors, Omissions, and Other Discrepancies

Submit all errors, omissions, and other discrepancies in contract documents
the Contracting Officer within 30 days of contract award for all work
covered in this Section, other than the work that will not be uncovered
until a later date. All such discrepancies must be addressed and resolved,
and the Coating Work Plan modified, prior to beginning the Initial and
Follow-Up phases of work. Discrepancies that become apparent only after
work is uncovered must be identified at the earliest discoverable time and
submitted for resolution. Schedule time (Float) should be built into the
project schedule at those points where old work is to be uncovered or where
access 1s not available during the first 30 days after award, to allow for
resolution of contract discrepancies.

4.2 Corrective Action (CA)

CA must be included in the Quality Control Plan.

.4.2.1 Corrective Action Procedures

Develop procedures for determining the root cause of each non-compliance,
developing a plan to eliminate the root cause so that the non-compliance
does not recur, and following up to ensure that the root cause was
eliminated. Develop Corrective Action Request (CAR) forms for initiating
CA, and for tracking and documenting each step.
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1.4.2.2 Implement Corrective Action

The Contractor must take action to identify and eliminate the root cause of
each non-compliance so as to prevent recurrence. These procedures must
apply to non-compliance in the work, and to non-compliance in the QC
System. Corrective actions must be appropriate to the effects of the
non-compliance encountered. Each CAR must be serialized, tracked in a Log
to completion and acceptance by the Contracting Officer, and retained in
project records. The Corrective Action Log, showing status of each CAR,
must be submitted to the Contracting Officer monthly. A CAR may be
initiated by either the Contractor or the Contracting Officer. The
Contracting Officer must approve each CAR at the root cause identification
stage, the plan for elimination stage, and the close out stage after
verification that the root cause has been eliminated.

1.4.3 Coating Work Plan
a. This work plan must be considered as part of the Quality Control Plan.

b. Provide procedures for reviewing contract documents immediately after
award to identify errors, omissions, and discrepancies so that any such
issues can be resolved prior to project planning and development of
detailed procedures.

c. Provide procedures for verification of key processes during Initial
Phase to ensure that contract requirements can be met. Key processes
must include surface preparation, coating application and curing,
inspection, and documentation, and any other process that might
adversely impact orderly progression of work.

d. Provide procedures for all phases of coating operations, including
planned work, rework, repair, inspection, and documentation. Address
mobilization and setup, surface preparation, coating application,
coating initial cure, tracking and correction of non-compliant work,
and demobilization. Coordinate work processes with health and safety
plans and confined space entry plans. For each process, provide
procedures that include appropriate work instructions, material and
equipment requirements, personnel qualifications, controls, and process
verification procedures. Provide procedures for inspecting work to
verify and document compliance with contract requirements, including
inspection forms and checklists, and acceptance and rejection criteria.

e. Provide procedures for determining the existing surface profile under
paint, and procedures for ensuring that the profile is not increased
beyond the maximum profile specified herein.

f. Provide procedures for correcting non-compliant work. Detailed
procedures are required in advance to avoid delays in meeting overcoat
windows as well as to avoid delays in production. Provide procedures
for repairing defects in the coating film, such as runs, drips, sags,
holidays, overspray, as well as how to correct coating thickness
non-compliance, any other areas of repair or rework that might be
adversely affected by delays in preparing and approving new procedures.

g. If a procedure is based on a proposed or approved request for
deviation, the deviation must be referenced. Changes to procedures
must be noted by submittal number and date approved, clearly
delineating old requirements and new requirements, so that the records
provide a continuous log of requirements and procedures.
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1.4.4 Design Data
1.4.4.1 Containment System

Submit complete design drawings and calculations for the scaffolding and
containment system, including an analysis of the loads which will be added
to the structure by the containment system and waste materials. A
registered engineer must approve calculations and scaffold system design.

1.4.5 Test Reports
1.4.5.1 Coatings Qualification Test Reports

Submit test results from independent laboratory of representative samples
of each coating material. U.S. Department of Defense laboratories are
considered to be independent laboratories for purposes of compliance with
"QUALIFICATION INSPECTION" requirements herein. Samples must have been
tested within the last two years. Submit results for SZC material as
required in Table II, COATING QUALIFICATION INSPECTION REQUIREMENTS/COATING
QUALIFICATION INSPECTION REQUIREMENTS TEST PANEL PREPARATION AND TEST and
as revised by paragraph COATING SYSTEM herein. Note that requirements for
QUALIFICATION INSPECTION is a pre-qualification requirement, and involves
the same testing required for listing as an approved source for these
respective materials.

1.4.5.2 Metallic Abrasive Qualification Test Reports

Submit results for abrasive as required in paragraph 4 REQUIREMENTS of

SSPC AB 3. Submit test results from independent laboratory of
representative samples of each abrasive to be used on the jobsgsite. Samples
must have been tested within the last three years. Note that this testing
is for the purpose of prequalifying the abrasive.

1.4.5.3 Recycled Metallic Abrasive Field Test Reports (Daily and Weekly)

Submit test results from independent laboratory of daily and weekly Quality
Control testing required by SSPC AB 2, as modified in paragraph ABRASIVE.

1.4.5.4 Non-metallic Abrasive Qualification Test Reports

Submit results for abrasive as required in paragraph 4 REQUIREMENTS of

SSPC AB 1. Submit test results from independent laboratory of
representative samples of each abrasive to be used on the jobsite. Samples
must have been tested within the last three years. Note that this testing
is for the purpose of prequalifying the abrasive.

1.4.6 Qualifications
1.4.6.1 Qualifications of Certified Industrial Hygienist (CIH)

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party CIH. Submit documentation that hygienist is
certified by the American Board of Industrial Hygiene in comprehensive
practice, including certification number and date of
certification/recertification. Provide evidence of experience with hazards
involved in industrial coating application work.
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1.4.6.2 Qualifications of Certified Protective Coatings Specialist (PCS)

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party PCS. Submit documentation that specialist is
certified by SSPC: The Society for Protective Coatings (SSPC) as a PCS,
including certification number and date of certification/recertification.
If the PCS is employed by the same coating inspection company to which the
coating inspector is employed, this does not violate the independent
third-party requirements. The PCS must remain certified during the entire
project, and the Contracting Officer must be notified of any change in
certification status within 10 days of the change. The PCS must not be the
designated coating inspector.

1.4.6.3 Qualifications of Coating Inspection Company

Submit documentation that the coating inspection company performing all
coating inspection functions is certified by SSPC to the requirements of
SSPC QP 5 prior to contract award. The coating inspection company
submitted and approved must remain and not changed through completion of
the contract. The coating inspection company must remain so certified for
the duration of the project. If a coating inspection company's
certification expires, the firm will not be allowed to perform any
inspection functions, and all surface preparation and coating application
work must stop, until the certification is reissued. Requests for
extension of time for any delay to the completion of the project due to an
inactive certification will not be considered and liquidated damages will
apply. DNotify the Contracting Officer of any change in coating inspection
company certification status. Notify the Contracting Officer of all
scheduled and unannounced on site inspections from SSPC and furnish a copy
of all inspection reports.

1.4.6.4 Qualifications of QC Specialist Coating Inspector

Submit documentation that each coating inspector is employed, and qualified
to SSPC QP 5, Level III, by the selected coating inspection company. Each
inspector must remain employed by the coating inspection company while
performing any coating inspection functions. In addition to the
handwritten records, the inspector must employ the electronic reporting
program TruQC or equivalent as outlined in Table III. The Administrator
must be the designated Government Representative for the project.

1.4.6.5 Qualifications Of Individuals Performing Abrasive Blasting

Submit name, address, and telephone number of each person that will be
performing abrasive blasting. Submit documentation that each blaster is
qualified by SSPC to the SSPC C 7 Abrasive Blaster or the SSPC CAS Coating
Application Specialist Level 2 Certification Program (Interim Status. Each
blaster must remain certified during the entire period of abrasive
blasting, and the Contracting Officer must be notified of any change in
qualification status.

1.4.6.6 Qualifications of Individuals Applying Coatings

Submit name, address, telephone number, of each person that will be
operating plural component equipment. Submit documentation that each
operator is qualified by SSPC to the SSPC C 12 Spray Application
Certification meeting the NAVSEA 009-32 requirements or the SSPC CAS
Coating Application Specialist Level 2 Certification Program (Interim
Status). Each operator must remain certified during the entire period of
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coating application and the Contracting Officer must be notified of any
change in qualification status.

1.4.6.7 Qualifications of Individuals Operating Plural Component Equipment

Submit name, address, telephone number, of each person that will be
operating plural component equipment. Submit documentation that each
operator is qualified by SSPC to the SSPC C 14 Marine Plural Component
Program (MPCAC-C14) . Each operator must remain certified during the entire
period of coating application and the Contracting Officer must be notified
of any change in qualification status.

1.4.6.8 Qualifications of Testing Laboratory for Coatings

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements. Submit
documentation that laboratory is regularly engaged in testing of paint
samples for conformance with specifications, and that persons performing
analyses are qualified.

1.4.6.9 Qualifications of Testing Laboratory for Abrasive Media

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
abrasive for compliance with specification requirements. Submit
documentation that laboratory has experience in testing samples of abrasive
for conformance with specifications, and that persons performing analyses
are qualified.

1.4.6.10 Qualifications of Coating Contractors or Shop

All Contractors and Subcontractors that perform surface preparation or
coating application must be certified to SSPC QP 1 and SSPC QS 1 for field
application and SSPC QP 3 and SSPC QS 1 for shop applications, prior to
contract award and must remain certified while accomplishing any surface
preparation or coating application. The painting Contractors, painting
Subcontractors or Shop must remain so certified for the duration of the
project. If a Contractor's, Subcontractor's or Shop's certification
expires, the firm will not be allowed to perform any work until the
certification is reissued. Requests for extension of time for any delay to
the completion of the project due to an inactive certification will not be
considered and ligquidated damages will apply. Notify the Contracting
Officer of any change in Contractor or Shop certification status. Notify
the Contracting Officer of all scheduled and unannounced on site audits
from SSPC and furnish a copy of all audit reports.

1.4.6.11 Joint Sealant Materials

Provide manufacturer's certification of conformance to contract
requirements.

1.4.6.12 Coating Materials

Provide manufacturer's certification of conformance to contract
requirements.
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1.4.6.13 Non-metallic Abrasive

Provide manufacturer's certification that the materials are currently
approved by the Naval Sea Systems Command and listed on the Qualified
Products Lists (QPL) for the specified materials.

1.4.6.14 Metallic Abrasive

Provide manufacturer's certification of conformance to contract
requirements and provide copies of test results.

1.4.7 Protective Coating Specialist (PCS)

The PCS must be considered a QC Specialist and must report to the QC
Manager, as specified in Section 01 45 00 QUALITY CONTROL. The PCS must
approve all submittals prior to submission to the QC Manager for approval
or submission to the government for approval.

1.4.8 Pre-Application Meeting

After approval of submittals but prior to the initiation of coating work,
Contractor representatives, including at a minimum, project superintendent
and QC manager, paint foreman, coating inspector, and PCS must have a
pre-application coating preparatory meeting. This meeting must be in
addition to the pre-construction conference. Specific items addressed must
include: corrective action requirements and procedures, coating work plan,
safety plan, coordination with other Sections, inspection standards,
inspection requirements and tools, test procedures, environmental control
system, and test logs. Notify Contracting Officer at least ten days prior
to meeting.

1.5 PRODUCT DATA
1.5.1 Joint Sealant Instructions

Submit manufacturer's printed instructions including detailed application
procedures, minimum and maximum application temperatures, and curing
procedures. Include Safety Data Sheets (SDS) for materials to be used at
the job site in accordance with 29 CFR 1926.59.

1.5.2 Coating System Instructions

Submit manufacturer's printed instructions including detailed mixing and
application procedures, number and types of coats required, minimum and
maximum application temperatures, and curing procedures. Include Safety
Data Sheets (SDS) for materials to be used at the job site in accordance
with 29 CFR 1926.59.

1.6 DELIVERY AND STORAGE

Ship, store, and handle materials in accordance with SSPC PA 1, and as
modified in this Section. Maintain temperature in storage spaces between
40 and 100 degrees F, and air temperature more than 5 degrees F above the
dew-point at all times. Inspect materials for damage prior to use and
return non-compliant materials to manufacturer. Remove materials with
expired shelf life from government property immediately and notify the
Contracting Officer.

If materials are approaching shelf life expiration and an extension is
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desired, samples may be sent to the manufacturer, along with complete
records of storage conditions, with a request for shelf life extension. If
the manufacturer finds the samples and storage data suitable for shelf life
extension, the manufacturer may issue an extension, referencing the product
evaluation