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ADDENDUM NUMBER 2 

TO THE BID DOCUMENTS FOR 
BERTH 6 EXPANSION 
AT PORT ARTHUR 

POPA FILE NO. 8.334 
 

Addendum Date:  August 27, 2021 
 

A.  This Addendum shall be considered part of the bid documents for the above‐mentioned project as 
though  it had been  issued at  the same  time and shall be  incorporated  integrally  therewith.   Where 
provisions of the following supplementary data differ from those of the original bid documents, this 
Addendum  shall govern and  take precedence. BIDDERS MUST ACKNOWLEDGE THE ADDENDUM ON 
THEIR BID. 
 
B.  Bidders are hereby notified that they shall make any necessary adjustments in their estimates as a 
result  of  this  Addendum.    It will  be  construed  that  each  bidder's  proposal  is  submitted with  full 
knowledge of all modifications and supplemental data specified herein. 

 
 
Except as described below, the original and previous Addenda bid documents remains unchanged.  
The bid documents are modified and/or clarified, as follows:  
 
14. The following drawings and specifications are revised and included in this addendum: 

G‐001  G‐002  G‐004  G‐007  G‐009  C‐007  C‐008  C‐012  C‐013  S‐001 
S‐002  S‐003  S‐004  S‐005  S‐006  S‐007  S‐008  S‐009  S‐010  S‐011 
S‐012  S‐017  S‐018  S‐019  S‐030  S‐033  S‐038  S‐043  S‐044  S‐046 
E‐003  E‐004  CP‐001  CP‐002  CP‐003 
00 41 00.00   05 12 00  26 42 00.00  26 42 00.01  31 05 19  31 09 16.23 
31 30 00.00  31 23 13.00  31 41 16  31 62 13.20  31 63 13.00  33 11 13.01

  33 40 00.00  35 20 23.15 
Appendix E:  Policy Directive on Diversity in Contracting 
    2020 – Port of Port Arthur Diversity in Contracting Annual Report 
Appendix F:  Insurance Requirements for Construction Contracts 

 
Submitted Questions: 
 
15. Q:  Please advise if the overall project duration includes weather days. If not included, please 

provide the average number of weather delay days to be considered per month. 
  A:  The duration includes weather days. Contractor shall bid project accordingly accounting for 

typical weather anticipated in Port Arthur, TX, based on Standard Baseline data available from 
NOAA. 

 
16. Q:  Please advise if raw data for the existing condition survey can be provided. 
  A:  CAD files for existing condition surveys will be provided to the selected contractor. 
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17. Q:  Please advise if it would it be possible to rail the Aggerates needed directly to the Port for off 

load and stockpile? Each unit train (95 Cars) would be approx. 11,000 tons & can be off loaded 
within 24 hours. Will Port Fees be charged for using Port facilities for delivery of Permanent 
Material? 

  A:  The Port is receptive to and encourages the use of barges and/or rail for the placement of the 
materials to decrease overall project costs. Any movement should be conducted in close 
coordination with the port regarding timing of barges and quantity of railcars. For the port, 
there will not be a charge to the contractor to self‐perform the discharge of materials. The port 
is not responsible for any railcar or barge demurrage. 

 
18. Q:  Note 2 on Dwg. S‐044 states Rigid Inclusions (RI) prior to installation of Anchor Wall. The RI Sub‐

Contractor has indicated that all pile driving in close proximity to the RI’s need to be complete 
prior to the RI’s being installed. Please advise if the order of Anchor wall install vs RI install can 
be up to Contractor’s discretion. 

  A:  Order of Anchor wall installation and RI installation can be up to the Contractor’s discretion. 
 
19. Q:  Item 3.6.A of Spec 31 63 13.00 seems to indicate the RI testing is by the Owner. Please confirm 

that all testing related to Rigid Inclusions are the responsibility of the Contractor. 
  A:  RI testing is to be provided by the Contractor. Specification has been revised accordingly. 
 
20. Q:  It appears the dredge slope zone to the West of Berth 5 and North of the Berth 6 bulkhead 

needs to be backfilled prior to the Rigid Inclusions. Please confirm that the combi‐wall bulkhead 
has been designed to withstand the loads of setting up RI equipment (app. 250,000 lbs±) in the 
fill zone prior to the tie‐back system installation. 

  A:  Verification of the bulkhead to accommodate the loads of the Rigid Inclusion equipment shall be 
the responsibility of the Contractor. For bidding purposes, assume the following:  from Station 
9+75 to the south end of the bulkhead, the bulkhead can accommodate backfilling to the 
required grade and an equivalent equipment surcharge of 500 PSF acting over a 30‐ft by 30‐ft 
area, located at least 10 feet from the bulkhead face. From Station 9+75 to Berth 5, the 
contractor shall assume shoring, or other means of supporting the bulkhead during grade raise 
and rigid inclusion construction, is required until the tie‐back system is installed in its entirety. 
Assume a lateral bracing load of 15 klf, applied at Elevation 7.0', is required at the top of the 
bulkhead which is based on an equivalent equipment surcharge of 500 PSF acting over a 30‐ft by 
30‐ft area, located at least 10 feet from the bulkhead face. If dewatering is performed for 
placement of backfill, shoring shall also be designed to accommodate all applicable resulting 
hydrostatic loads. 

 
21. Q:  Please advise if any of the fill zones behind the bulkhead (near Berth 5 interface etc.) needs to 

be demucked. If demucking is required, please provide depths of demucking. 
  A:  For bidding purposes, assume the 2‐ft of demucking will be required in fill areas located at or 

below +2 MLW. 
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22. Q:  Item 3.6.B of Spec 31 23 13.00 states that site excavated material cannot be used as backfill 

within the backland pavement area. Please advise if this requirement can be waived and the site 
excavated material can be used to backfill the backland zones. 

  A:  Onsite soils may be used for fills below the LTP and above the LTP.  However, onsite soils shall 
not be used for construction of the LTP, within 10‐ft of the bulkhead, or within the top 2‐ft of 
the pavement subgrades.  Only onsite soils classifying as CL, ML, SP, SW, GP, GW, SM, SC will be 
permitted for use as fill. 

 
23. Q:  Section A1 on Dwg. S‐005 shows top of bulkhead cap elevation at +13.78’. But Section C1 (& Site 

grading plans) show the top of asphalt (& top of bulkhead cap) to be at +13.97’. Please confirm 
correct top of asphalt & bulkhead cap elevation. 

  A:  Top of bulkhead cap elevation is +13.97'. Drawings have been revised accordingly. 
 
24. Q:  Currently the project is to be bid as a single line lump sum price. Will the Port consider adding a 

bid item to capture the Rigid Inclusions (RI) as a unit price line item? 
  A:  Rigid inclusions shall be provided as a lump sum price. A maximum spacing is provided on the 

drawings; where items interfere with the typical rigid inclusion spacing, the contractor shall 
adjust spacing and provide additional rigid inclusions in these areas as required, while 
maintaining the maximum spacing requirements. It is the contractor's responsibility to identify 
these items, determine the total rigid inclusions required, and price the job accordingly. 

 
25. Q:  Will the port consider adding a bid item to capture the dredging as a unit price line item? 
  A:  Yes. See revised bid form. 
 
26. Q:  If siltation occurs due to ship and barge traffic during the course of the project, how is 

contractor to be compensated for removing this material within the dredge prism? 
  A:  Contractor shall assume 265,000 CY of dredging is required. A unit price for additional dredging, 

or dredge quantity deducts, has been provided accordingly. 
 
27. Q:  It was mentioned in the pre‐bid meeting that the project site will be a non‐TWIC area. Please 

confirm that the entire Berth 6 work area including the backlands (Asphalt & Soil Improvement 
zone) will be considered non‐TWIC. 

  A:  The Berth 6 work area does not require TWIC card access. 
 
28. Q:  Can a drawing be provided of the various DMPA’s including potential location of the dredge 

pipeline path, discharge location and location of the outfall structure (weir) at the DMPA’s? 
  A:  See environmental permits (Appendix C) for DMPA locations. Dredge pipeline path is per the 

means and methods of the contractor, provided it is in accordance with environmental 
regulations and permits and other regulatory authorities having jurisdiction. 

 
29. Q:  Detail C1 on Dwg C‐008 shows 8” pavement & 12” aggregate flexible base. But detail A1 on Dwg 

S‐046 shows 12” Pavement and 8” base. Please confirm thickness. 
  A:  12" Bituminous Pavement and 8" Aggregate Flexible Base is correct. Drawings C‐008 has been 

revised accordingly. 
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30. Q:  Please provide a drawing for the precast storm drain manholes. 
  A:  A typical detail is provided on sheet C‐014, details C1 & A1. Exact dimensions and details of 

construction, including steel reinforcement, shall be provided by the contractor per Note 1 on 
this sheet. 

 
31. Q:  Please confirm if the precast drainage units need to be Engineered with calculations and 

stamped PE drawings? 
  A:  Precast drainage manholes shall be designed by a Professional Engineer, licensed in the State of 

Texas per the specifications. 
 
32. Q:  Item 3.11.I of Spec 31 23 13.00 states Density tests will be performed by Owner’s 

Representative. But Item 3.15.B of Spec 31 23 13.00 states Contractor responsible for testing. 
Please clarify if all on‐site material testing by Contractor. 

  A:  Contractor is responsible for retaining the testing agency, and the Contractors Testing Agency 
will perform all tests and inspections. 

 
33. Q:  Item 1.5.5 in Spec 31 62 13.20 and Item 1.4.5 in Spec 31 41 16 state that an independent 

geotech consultant is required to observe pile driving. Is this requirement until ALL the piles are 
driven or a percentage of pile driving in the beginning? If a percentage, can a value be provided? 

  A:  An independent Geotechnical Engineer is not required to be onsite during pile driving. The 
requirement has been removed from the specifications accordingly. 

 
34. Q:  The tie‐back wall for the bulkhead calls out a AZ27‐800 and the sheet pile for the combi‐wall 

calls out a AZ23‐800. Both these profiles are not manufactured in the United States and do not 
have an equivalent. Will the Port consider providing a waiver for the Buy American 
requirement? If a waiver cannot be provided, will the Port consider an alternate sheet pile 
section that would cause redesign of the location of the tie‐rods and the RI’s? 

  A:  Drawings have been revised to use NZ22 sheet piles in lieu of AZ23‐800, and NZ28 sheet piles in 
lieu of AZ27‐800. System width and tie‐rod spacing has been revised accordingly. 

 
35. Q:  Items 1.C and 1.D of Spec. 31 09 16.23 seem to indicate production pile lengths are to be 

determined based on Dynamic PDA test results. Please confirm that the Dynamic PDA testing of 
the piles are for Verification purposes only. i.e. all production piles can be bought prior to 
performing the Dynamic PDA’s. 

  A:  Dynamic PDA testing will be performed for verification purposes only.  Production piles can be 
ordered before performing Dynamic testing. 

 
36. Q:  Item 3.4.1 of Spec. 31 62 13.20 states to assume test piles to be driven 15’ deeper than required 

tip elevation. Please confirm if all test piles are to be bought 15’ longer than production piles. 
  A:  Test piles may be ordered at the production pile lengths. 
 
37. Q:  Item 3.4.2.b in Spec 31 62 13.20 shows 72‐hour restrike. But Item 3.2.E.3 of Spec 31 09 16.23 

states restrike to be after 5 days. Please confirm correct restrike period. 
  A:  Restrike tests piles a minimum of 5 days after initial installation. Pile testing requirements for 

Specification Section 31 62 13.20 have been removed. 
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38. Q:  Pile Schedule on sheet S‐012 shows a typical pile cut‐off elevation for the piles from Bents 1 to 
12. However, details and sections from the Berth 5 transitions on sheets S‐030 and S‐031 show 
the piles for bents 1 and 2A to be at a different elevation than the rest of the bents. Please 
clarify pile cut‐off elevations for bents 1 and 2A. 

  A:  Cutoff elevations have been revised on the Pile Schedule sheet to reflect the different elevations 
of these piles. Drawings have been revised accordingly. 

 
39. Q:  Pile Schedule on Sheet S‐012 shows pile top elevation for all Row A piles to be +10.25’. Detail A1 

on Dwg. S‐023 also indicates the same. But the wharf section at fender panel on Dwg S‐019 
shows the Row A piles at fender panels to be at a lower elevation. Please confirm that the top of 
all Row A piles are +10.25’. 

  A:  Cutoff elevations have been revised on the Pile Schedule sheet to reflect the different elevations 
of these piles. Drawings have been revised accordingly. 

 
40. Q:  Callout 7 under Prestressed Concrete Piles notes on Dwg. No.: S‐001 calls for reinforcement bars 

in the piles to be Epoxy Coated. Are the W4 square spiral in the piles to be epoxy coated? 
  A:  Reinforcing steel for piles is not epoxy coated. Note has been removed from drawings 

accordingly. 
 
41. Q:  ACM Specifications 35 20 25.10 (2.4 A & B) states to utilize 1/4” Polyester Cable.  Drawings C‐

007 show the mat cables and loops around piles as SS Cables (Stainless Steel).   Per the Buy 
American Act, Stainless Steel Cable will be extremely expensive and also difficult to locate in the 
U.S.A. for such a large quantity and larger cable size for 9" block mats.  Please confirm that 
Polyester Cable are to be used for the ACM’s. 

  A:  Cable shall be polyester. Drawings have been revised accordingly. 
 
42. Q:  Will the port consider the Grout Filled Fabric Mattress in lieu of the precast Articulating 

Concrete Mattresses for the shore protection? 
  A:  Grout fabric mattresses are not an acceptable alternative. 
 
43. Q:  Detail A1 on Dwg. S‐030 shows the distance from Edge of Berth 5 to the 1st expansion joint as 

16’ 10‐1/2”. But Dwg. S‐011 shows distance from Edge of Berth 5 to the C/L of the 1st expansion 
joint is 16’. Please confirm that the distance from edge of Berth 5 to C/L of 1st expansion joint is 
16’. 

  A:  The distances shown are correct. Sheet S‐011 is from the CL of the joint to the outer face 
(bottom of deck) of Berth 5. Sheet S‐030 is from the top of the deck at Berth 5 and to the edge 
of the expansion joint. 

 
44. Q:  We would like some clarification on the dimensions of the Fender Panel Struts. Dwg. No.: S‐015 

seems to indicate the struts to be two independent rectangular walls behind the Waterside 
crane beam at the same elevation as the pile cap. However, Detail A3 on Dwg. No.: S‐033 shows 
the space between the two struts to have concrete. Is the concrete hatch shown on Detail A3 
between the struts an error? Can additional sections be provided for clarity of the fender panel 
struct (See marked‐up sketch below) 

  A:  Concrete hatch was incorrectly shown and has been removed from the drawings accordingly. 
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45. Q:  How many copies of final bid are needed for submission? Specifications page 00 00 04.00‐1 just 
say “sealed bids” and does not specify the required number of copies. 

  A:  Provide 1 sealed original. 
 
46. Q:  Instructions to Bidders Note 20 Prevailing Wages requires the Contractor to pay prevailing 

wages set forth in the Agreement.  Will certified payrolls be required for the contractor and all 
subcontractors? 

  A:  Yes. 
 
47. Q:  Please provide a copy of Specification Section 01 57 19.00 22 Temporary Environmental Controls 

mentioned in Environmental Control Note 2 of Contract Drawing G‐004 General Notes 
  A:  Note 2 on Sheet G‐004 should reference Division 01 General Requirements of the project 

specifications.  Drawing has been revised accordingly. 
 
48. Q:  Will electronic delivery of Bid Proposals be accepted by the Owner? 
  A:  No. 
 
49. Q:  The new Berth No. 6 Combi‐Wall bulkhead is designed around AZ 800mm wide sheets. These 

sheets are made in Luxembourg and there is no domestic 800mm wide sheet, therefore no 
direct equivalent. This is a Buy America project.  Is the Engineer willing to open up to foreign 
manufacturers, or redesign using 700mm wide sheets? 

  A:  Drawings have been revised to use NZ22 sheet piles in lieu of AZ23‐800, and NZ28 sheet piles in 
lieu of AZ27‐800. System width and tie‐rod spacing has been revised accordingly. 

 
50. Q:  Contract Drawing R‐001 shows 132 Lb Crane Rail for Proposed Tracks No. 1, No. 2, and No. 

3.  Vendors advise the 132 Lb Crane Rail is rolled only once per year and may be difficult to 
procure.  Would the Owner be willing to accept 136 Lb crane rail? 

  A:  Provide 132 Lb Crane rail. 
 
51. Q:  Please confirm if the Corner Tie‐Back rods shown in the lower left‐hand corner of Contract 

Drawing S‐003 are fabricated per Detail B1 – Typical Tie‐Back System Detail or Detail A4 – 
Secondary Anchor Wall Detail on Contract Drawing S‐007 Bulkhead and Anchor Wall Tie Back 
Details. 

  A:  Corner tie rods shall be the same type as those shown in Detail B1; however, the system will go 
between two combi‐wall pipes and T‐plate connections shall be provided accordingly. 

 
52. Q:  There are three manholes, CTP, PPB and CMP shown on E‐002.  E‐004 indicates them being 

different sizes.  E‐005 only indicates one size, 5’x5’x4’ on detail 1.  Are all three the same size? 
  A:  Three Manholes CTP, PPB & CMP are the same size, as shown on Sheet E‐005. 
 
53. Q:  Do we assume the Shore Power and Communication enclosure on the wharf to be by others? 
  A:  Shore Power and communications enclosure shall be provided by the Contractor. 
 
54. Q:  What are the size and amount of conduits and conductors with the light poles that will be 

removed? 
  A:  Sizes of conduits and conductors that are being removed are 1" conduit and #8 conductors. 
 



BERTH 6 EXPANSION – PORT OF PORT ARTHUR   
ADDENDUM 2  POPA FILE NO. 8.334 
______________________________________________________________________________________________ 

 7 of 40 

55. Q:  Are the light pole conduits in a concrete duct bank? 
  A:  All power circuits shall be routed in a concrete duct bank. 
 
56. Q:  Google maps show a couple of buildings in line with the light poles on the waterside.  Do we 

assume they will be removed, so we can access the conduits that are being removed? 
  A:  These buildings were temporary from Berth 5 construction and will be removed during 

demobilization of the Berth 5 Contractor. 
 
57. Q:  The Fugro Report presented for reference states it is for Berth 6, however knowing the site, it 

appears that that information corresponds to Berth 5, please confirm? 
  A:  Correct. The Fugro report was title Berth 6 as that was the previous name for what is now Berth 

5. The Fugro report was provided for additional information of the site and is representative of 
Berth 5, not Berth 6. 

 
58. Q:  There is not a recommended soil profile in the provided geotechnical report. Can a design soil 

profile (strength characteristics / design parameters) be provided in order to evaluate potential 
alternatives to the rigid inclusions? 

  A:  Figures 3A to 3F of the geotechnical engineering report (GER) in Exhibit A includes soil profiles 
that can be used to develop a design soil profile for an alternate design.  The design soil 
parameters can be obtained from the laboratory test results in the GER Appendix C. 

 
59. Q:  Please clarify if the design load of 115 kips for the rigid inclusions is a service load or an ultimate 

load. 
  A:  115 kips is the design load.  A factor of safety of 2.0 must be applied to the design load to obtain 

the ultimate load. 
 
60. Q:  Spec section 35 20 25.10 2.4.B specifies a polyester revetment cable for the articulating 

concrete mats. However, the details on sheet C‐007 call out a stainless‐steel cable in several 
locations. Please confirm the ACM system is supposed to use a polyester cable. 

  A:  Cable shall be polyester. Drawings have been revised accordingly. 
 
61. Q:  Specification Section 05 12 00 – STRUCTURAL STEEL, Page 3, Paragraph 1.4, AISC QUALITY 

CERTIFICATIONS, requires steel fabricators are to be an AISC Certified Fabrication Plant, 
Category STD.  In order to increase competition and allow greater local participation, can this 
requirement be removed? 

  A:  AISC Certification is required; however, STD has been replaced with BU as a more widely 
certified program. Specifications have been revised accordingly. 

 
62. Q:  On Plan Sheet S‐009, for the 18” and 30” storm drain bulkhead penetrations, what are the HDG 

sleeve I.D.s and pipe wall thicknesses? 
  A:  The sleeve is as determined by the manufacturer as it is part of the Link‐Seal system. 
 
63. Q:  On Plan Sheet S‐010, for the 54” storm drain bulkhead penetrations, what is the HDG sleeve wall 

thickness? 
  A:  The sleeve is as determined by the manufacturer as it is part of the Link‐Seal system. 
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64. Q:  For the storm bulkhead penetration sleeves shown on S‐010, detail C4 and on S‐009, detail A1, 
what are the O.D.s and thicknesses of the anti‐seepage collars/rings? 

  A:  The sleeve is as determined by the manufacturer as it is part of the Link‐Seal system. 
 
65. Q:  Sheet G‐009, Note 5 says the first 328’ of wharf is to be “completed and serviceable for mooring 

vessels prior to advancing with subsequent portions of the wharf construction”, which implies 
the project is to be built in two phases (328’+672’); however, at the pre‐bid meeting it was 
stated that the intention is for the contractor to start construction from the upstream side at 
Berth 5 and proceed downstream.  Please clarify this sequencing requirement and revise Note 5 
accordingly. 

  A:  The intent is that the Contractor work starting from Berth 5, moving south, allowing the Port use 
of the first 328' upon its substantial completion. This is not intended to inhibit the contractor 
from progressing to subsequent portions of the project prior to completing the first segment, 
but to prioritize sequencing from north to south so the Port may use the first 328' at the earliest 
practical time. The note on the sequencing has been updated accordingly. 

 
66. Q:  Sheet S‐044, Note 6 provides exceptions to the 7’ O.C. rigid inclusion spacing, including Foley 

Outfall pipes and connecting storm pipes. However, the R.I. plan on S‐044 and notes do not 
show, nor mention the 18” and 30” HDPE storm piping shown within the tie‐rod zone on sheets 
C‐012 & C‐013. Please provide a detail for these conflicted areas. 

  A:  The contractor may shift the actual horizontal locations of the drainage pipe, up to 3 feet, as 
necessary to coordinate with the Rigid inclusion and tie rods. A note has been added to the C‐
012 and C‐013 drawings accordingly. Changes to incidental components of the drainage system 
shall be coordinated by the contractor accordingly. 

 
67. Q:  The tenth bullet under 1.1 A. of Section 01 11 00.00 lists “265,000 cubic yards of dredging, 

disposed of in placement area 8 (refer to Attachment)”. Which Attachment is this referring to? 
  A:  The Attachment is the environmental permits. Specifications have been revised accordingly for 

clarity. 
 
68. Q:  Dredging cross sections on Sheets D‐003, D‐004 and D‐005 of the contract plans call out a design 

dredge elevation of ‐45.8’, indicating that the design elevation includes the base dredge 
elevation of ‐42.8’ plus 1’ overdredge plus 2’ maintenance dredging.  Paragraph 1.5 C. of Section 
35 20 23.15 states, “Overdredging: To cover unavoidable inaccuracies of dredging processes, 
material actually removed to a maximum one foot below the depth specified and within 
dredging limits will be measured and paid for at full contract price.” Because 1’ overdredge is 
included in the description of the design dredge elevation, it is unclear whether the grade 
required for acceptance is ‐45.8’ or ‐44.8’. What is the minimum required elevation that must be 
achieved for dredging acceptance? Also, please confirm whether dredging below ‐45.8’ is a 
violation of the Department of the Army Permit No. SWG‐2011‐00303 provided in Appendix C. 

  A:  Dredge elevation 45.8' includes 1' overdredge and 2' advanced maintenance dredging. 
Acceptance elevation is 44.8'. 

 
69. Q:  Paragraph 1.7 of Section 35 20 23.15 indicates that a Quality Control Plan must be submitted 

that includes, “at a minimum: QC Personnel, QC Procedures for Material Sampling and 
Environmental Controls, QC Procedures for Surveying and Quantity Tracking, QC Procedures for 
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Material Collection, QC Procedures for Transportation and Disposal.” Please clarify what 
material sampling and collection is required for the dredging work. 

  A:  Dredging requirements shall be in accordance with environmental regulations, including but not 
limited to the Army Corps permit included in the bid documents. 

 
70. Q:  Paragraph 1.9 of Section 35 20 23.15 states that, regarding dredging and disposal, “No separate 

payment shall be made for Work under this specification. Payment for Work associated with this 
specification shall be included in the overall Lump Sum project cost.” However, language in 
paragraph 3.8 B. of the same section indicates that material removed will be measured by the 
cubic yard in place based on pre‐ and post‐dredge surveys. For consistency with standard 
dredging practice, will the Owner please consider modifying the Bid Form so that dredging will 
be unit price work? 

  A:  Contractor shall assume 265,000 CY of dredging is required. A unit price for additional dredging, 
or dredge quantity deducts, has been provided accordingly. 

 
71. Q:  As is typical in dredging work, will the Owner please consider adding language regarding a 

variation in estimated quantity for dredging, so that if the dredging quantity varies more than 
15% above or below the estimated quantity, an equitable adjustment in the contract price can 
be made? 

  A:  Contractor shall assume 265,000 CY of dredging is required. A unit price for additional dredging, 
or dredge quantity deducts, has been provided accordingly. 

 
72. Q:  Paragraph 3.1 A. of Section 35 20 23.15 refers to a Texas Commission on Environmental Quality 

permit. Please provide this permit for bidder review. 
  A:  Contractor is required to obtain necessary permits, other than the Army Corps permit provided 

with the project bid documents. 
 
73. Q:  Paragraph 3.2 A. of Section 35 20 23.15 states, “Turbidity control curtains shall be installed prior 

to commencing any dredging work. Turbidity curtains shall be used during the entire dredging 
operation to minimize increases in turbidity outside the area of dredging.” Dredging work in this 
area has typically not required the use of turbidity curtains around dredge areas, and permits do 
not appear to require turbidity curtains. Additionally, survey boats and attendant plant require 
frequent access to the dredge area during dredging operations, and installation of turbidity 
curtains may prove to be a safety hazard for navigation to and from the work site. Would the 
Owner consider waiving the turbidity curtain requirement for dredging activities? 

  A:  Turbidity curtains shall be provided if determined to be required by regulatory agencies. This 
includes but is not limited to the requirements of Permit No. SWG‐2011‐00303. Specifications 
have been revised accordingly. 

 
74. Q:  Paragraph 3.4 C.1. of Section 35 20 23.15 states, “Upon approval of all required submittals, the 

area will be made available to verify allowable working hours and days with the Owner’s 
Representative.” May dredging be conducted 24 hours per day, 7 days per week? 

  A:  Dredging is permitted to be performed 24 hours per day, 7 days per week. 
 
 
 



BERTH 6 EXPANSION – PORT OF PORT ARTHUR   
ADDENDUM 2  POPA FILE NO. 8.334 
______________________________________________________________________________________________ 

 10 of 40 

75. Q:  Paragraph 3.7 B. of Section 35 20 23.15 states, “Material barges shall be watertight; overflow of 
barges will not be allowed…”. This does not appear to be a permit requirement. Would the 
Owner consider removing this restriction or revising the language to allow for contractors to 
decant water from barges as long as decanting does not adversely affect water quality? 

  A:  Decanting operations shall be in accordance with environmental regulations, including but not 
limited to the requirements of Permit No. SWG‐2011‐00303. Specifications have been revised 
accordingly. 

 
76. Q:  Paragraph 3.8 B.1. of Section 35 20 23.15 states, “Measure the material removed and items 

associated with disposal including silt fences, turbidity screens, and outfall structures by cubic 
yard in place.” Is this statement intended to direct bidders to include the costs of silt fences, 
turbidity screens and outfall structures in a cubic yard price for material removal? 

  A:  Specification section has been revised for clarity. 
 
77. Q:  Environmental Control Note 2 on Sheet G‐004 of the contract plans references Specification 

Section 01 57 19.00 22 Temporary Environmental Controls. It doesn’t appear that this spec 
section has been included. Please provide if necessary. 

  A:  Note 2 on Sheet G‐004 should reference Division 01 General Requirements of the project 
specifications.  Drawing has been revised accordingly. 

 
78. Q:  Survey Note 4 on Sheet G‐004 of the contract plans indicates that bathymetric data is from a 

November 17, 2017 survey. Is there any more recent survey data available? Please provide xyz 
files of survey data. 

  A:  Contractor shall assume 265,000 CY of dredging is required. A unit price for additional dredging, 
or dredge quantity deducts, has been provided accordingly. 

 
79. Q:  Is the 10’ x 10’ fender panel size shown on the drawings required or can the sizing be adjusted 

to economize design and/or shipping? Is there a hull pressure requirement that should govern? 
The Panels that were provided on the adjacent berth 5 are 9’ x 11’ with a hull pressure of 6.0 
ksf. 

  A:  9'x11' panels would be an acceptable alternative; the maximum allowable hull pressure is 
defined on Sheet G‐003. 

 
80. Q:  Can you please clarify the requirement for the UHMW facing pad thickness and overall standoff 

dimension and tolerance? The specification calls for a minimum wear thickness of ½” but the 
drawings call for 2” thick UHMW pads. ½” wear thickness can be achieved with 1‐3/8” thick 
UHMW. We would like to ensure there is adequate panel thickness in the design. If the standoff 
dimension must be held as shown on the drawings and 2” thick UHMW is required this would 
leave a max 6‐1/8” of panel thickness which is less than what is recommended for a panel this 
size. Berth 5 systems used 1‐1/4” thick pads and the overall standoff dimension was 1/8” more 
(3’ 11‐5/8”) than is shown on the Berth 6 plans providing a 7” thick panel. 

  A:  1 3/8" thickness is acceptable for the UHMW facing. Standoff has been revised to match Berth 5 
(3'‐11 5/8"). Drawings have been revised accordingly. 
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81. Q:  Is the port willing to consider alternate paint systems that are not Coal‐tar based epoxy? We 
would like to propose an equivalent performance 3 coat epoxy system similar to what was used 
on the Berth 5 fender panels. 

  A:  The Port would be receptive to alternative coating systems, provided the coating systems meet 
the performance requirements and provide equal or better durability. Industry literature/testing 
on performance and durability would be required, and alternative coating systems are subject 
to final approval by the Port. 

 
82. Q:  Will helical piles be considered as an alternative design option to the 24” Prestressed Concrete 

Piles shown in sheets S‐011 through S‐014 of the construction drawings? 
  A:  No. 
 
83. Q:  Will helical anchors be considered as an alternative design to the tieback anchors shown in 

sheets S‐006 through S‐008 of the construction drawings? 
  A:  No. 
 
84. Q:  The Pile Schedule on Drawing S‐012 indicates that all the Top of Pile Elevations are to be 

EL+10.25, detail sheets for the piles under the fender blocks (S‐032) and the Berth 5 interface (S‐
030) show varying elevations.  Please confirm pile top elevations. 

  A:  Pile tip elevations have been revised accordingly. 
 
85. Q:  Will it be acceptable to install the cast in place concrete within the Crane Rail Beams Row’s A 

and F in lifts? Where horizontal construction joints will be utilized. 
  A:  See Concrete Note 13 on Sheet S‐001. 
 
86. Q:  Please confirm whether the Contractor is to install Crane Rail within the rail pockets at Row’s A 

and F.  Drawing S‐017 indicates the pockets are to be filled completely with lean concrete for 
future use whereas other detailed section views show the Crane Rail installed within the 
pockets. 

  A:  Crane rail pockets shall be filled with lean concrete; the intent is for crane rails to be installed in 
the future. 

 
87. Q:  Steel Piling Vendor’s are stating the specified sheet piles for the Pipe‐Z Combi Wall and sheet 

piles for the Anchor Wall are not domestically produced and available alternatives do not match 
the dimensions of the designed walls.  Please advise. 

  A:  Drawings have been revised to use NZ22 sheet piles in lieu of AZ23‐800, and NZ28 sheet piles in 
lieu of AZ27‐800. System width and tie‐rod spacing has been revised accordingly. 

 
88. Q:  Request a bid due date extension of 4 weeks to September 22nd 2021.  This time extension is 

essential to develop an accurate and competitive estimate due to the current stage of 
correspondence. 

  A:  Bid date has been extended to September 8th. 
 
89. Q:  Drawing S‐002 indicates a 12” bituminous pavement with 8” base, Drawing C‐008 shows 8” 

bituminous pavement with 12” base.  Please confirm. 
  A:  Drawing S‐002 is correct. Drawing C‐008 has been revised accordingly. 
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90. Q:  Shall the contractor assume all ten (10) test piles for the 24” square wharf piles will be installed 
in production pile locations for bidding purposes? 

  A:  Yes. 
 
91. Q:  Please clarify what the unit priced item of “PREDRILLING PILES (EA)” is meant to be used for as 

section 31 62 13.20 3.3.4 “Predrilling of Piles” states contractor may predrill holes to reduce 
vibration.  If the Contractor is already predrilling to reduce vibration what would the unit pricing 
be used for? 

  A:  The unit price is for predrilling as necessary if obstructions are encountered. 
 
92. Q:  Please clarify the difference between Predrilling and Pre‐augering as stated in Section 31 41 16 

for Steel Pile Bulkhead.  Under 3.1.1 Existing Structures predrilling may be used to reduce 
vibrations.  Under 3.1.4.3 pre‐augering is not permitted.  Contractor believes those methods to 
be the same. 

  A:  Pre‐augering is the same as pre‐drilling. Pre‐drilling/Pre‐augering is permitted and the 
specifications have been revised accordingly. 

 
93: Q:  Drawing E‐003 detail #3 shows 2 j‐boxes under wharf with conduits. I do not see any run 

direction clarifying the routes. 
  A:  Refer to Sheet E‐002, Electrical Site Plan, Note E4. Route conduit/circuit as shown on the 

drawings. 
 
94. Q:  For the rigid inclusion / soil improvement, would your team consider a helical pier rigid inclusion 

VE solution as an alternative? 
  A:  No. 
 
95. Q:  Can an alternate soil improvement solution be designed and installed in lieu of Rigid Inclusions 

for the Backland soil improvement work? 
  A:  Alternate soil improvement solutions will be considered, provided that they meet the design 

loading criteria, bulkhead system loads, life cycle, settlement requirements, and an overall 
solution that meets or exceeds the performance of the rigid inclusion system. Effects on the 
existing diesel line shall be equal or less than the rigid inclusion system. Ultimate approval of an 
alternative system is at the discretion of the Port. 

 
96. Q:  Drawing states typically Rigid Inclusion spacing is 7'‐0" max. In the several instances where the 

Rigid Inclusions will be in conflict within clear distance needed to install the proposed tie rods, 
can the Rigid Inclusion spacing be modified to avoid said conflicts even if it means the spacing is 
greater than 7'‐0"? 

  A:  The Rigid Inclusion spacing provided, unless indicated otherwise, is a maximum spacing. The 
contractor shall adjust spacing and provide additional rigid inclusions as required to avoid 
interferences, while ensuring the maximum spacing is not exceeded. 
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97. Q:  Note 6A states Rigid Inclusion spacing perpendicular to the buklhead between the first three 
rows on the southeast side of the anchor wall and first three rows behind the bulkhead wall 
shall be 6' O.C. Please confirm spacing for these six rows in the direction parallel to the bulkhead 
is the typical max. 7' O.C. 

  A:  The spacing parallel to the bulkhead for these side rows is a maximum of 7 feet, as shown on the 
plan view. 

 
98. Q:  Section 1.4 B. 1. states that the Ris shall be installed to a minimum tip elevation of EL. ‐70, into 

the Beaumont Formation. Please confirm what final tip elevation needs to be met if the 
Beaumont formation is deeper than or shallower than EL. ‐70. 

  A:  A minimum embedment of 10‐ft into Beaumont Formation, or a minimum tip elevation of EL‐70, 
whichever is deeper, is required. 

 
99. Q:  Please confirm Contractor will not need to provide a Rigid Inclusion design submittal that is 

stamped by a Texas PE since the design provided in the bid documents is by Collins Engineering, 
Inc. 

  A:  A Rigid Inclusion design submittal is not required if constructed per the bid documents. 
 
100.  Q:  Section 3.6 I. describes monitoring of inclinometers and extensometers during the 

performance of the work. Please provide additional details on the quantity/scope of this 
monitoring work. What will be monitored? Where should the monitoring instrumentation be 
installed? 

  A:  A minimum of four inclinometers and four extensometers are recommended. One pair of 
inclinometer and extensometer shall be installed adjacent to CPT boring location CPT‐108. 
Second pair of inclinometer and extensometer shall be installed near test boring LB‐106 
behind the bulkhead. The other two pairs of inclinometers and extensometers shall be 
installed near test borings LB‐103 and LB‐104. The inclinometers and extensometers shall be 
installed to a minimum elevation of EL ‐95. The inclinometers and extensometers shall be 
installed before any excavation or fill placement. The inclinometers shall consist of standard 
inclinometer casings installed and grouted within vertical boreholes. The extensometers shall 
consist of magnetic extensometer geotechnical instrumentation used to measure settlement 
or heave of soft ground under the influence of fill. A minimum of six magnetic “Spider” 
anchors shall be located around the guide tube at elevations of EL 4, EL ‐10, EL‐30, EL‐55, EL ‐
70, and EL‐80. Multipoint Borehole Extensometers may also be used. Magnetic 
Extensometers may be combined with the inclinometer system. 

 
101.  Q:  In the specifications, section 31 63 13.00, 1.7 D, it states “Engage a qualified land surveyor or 

professional engineer to perform surveys, layouts, and measurements for rigid inclusions.” 
Would a Leica GPS system installed on a drill rig and calibrated to the jobsite by a licensed 
surveyor on a weekly basis be accepted for Rigid Inclusion installation instead of the 
registered surveyor? 

  A:  As indicated in Section 31 62 13.00 1.7 D and E, and Section 3.5, and Section 3.6, the Pre‐
Installation Surveys and Post‐Installation Surveys shall be complete by a qualified land 
surveyor or professional engineer. Maintaining adequate survey control, coordinating 

changes with the surveyor, and locating the rigid inclusions during installation may be 
performed by the contractor, provided the work is approved by and under the 
responsible supervision of the qualified surveyor or professional engineer. 
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102.  Q:  Contract Drawing S‐001 Structural Notes, Prestressed Concrete Piles – Note 7 states 

“Reinforcement bars shall be epoxy coated”. Please confirm if this includes the #8 dowels 
and/or the wire spirals shown on Contract Drawing S‐102 Pile Schedule and Details. 

  A:  Reinforcing steel for piles is not epoxy coated. Note has been removed from drawings 
accordingly. 

 
103:  Q:  The specification calls out EPDM elastomer type for the rubber fenders. Is this required or 

will the standard NR/SBR blend be allowed? EPDM rubber is not the standard compound 
used for our rubber fenders and will offer no real advantages for this application with an 
increased cost. 

  A:  The Port would be receptive to alternative materials, provided the materials meet the 
    performance requirements and provide equal or better durability. Industry literature/testing 

on performance and durability would be required, and alternative materials are subject to 
final approval by the Port. 

 
104.  Q:  Are there specific tests or standards required for the ozone resistance, low temperature, 

water absorption, and heat resistance testing? 
  A:  Refer to the specifications for testing requirements. 
 
105.  Q:  On Sheet E‐003, Electrical Box Detail 1 has three 2” conduits coming out of the Shore Power 

& Comm. Connection enclosures going to a Land‐Side PWR/COMM pull box.  There are no 
combination PWR/COMM pull boxes shown on E‐002.  Where are these located?  On Sheet 
E‐002, indicates only a 1‐1/2” conduit from those enclosures to power pull boxes for heat 
trace.  Detail 3 also indicates the three 2” conduits coming from transit shed.  Where is the 
transit shed?  Is there wires in those 2” conduits? 

  A:  Three (3) 2" conduits indicated on plans 1‐1/2" for heat trace power (disregard 2"), 2" for 
empty conduit terminated to PPB, and 2" empty conduit terminated to nearest CMP. 
Disregard the Transit Shed note. 

 
106.  Q:  On Sheet E‐003, Detail 3, since there is no location shown for the Pwr/Comm boxes on a site 

plan, the N4X SS pull box location is also missing. 
  A:  The 316 SS Nema 4X Pull Box provided by the contractor shall be in the location as shown on 

Sheet 3/E‐003 details in front of Power and Communications Enclosure. 
 
107.  Q:  On Sheet E‐003, Detail 2 refers formed concrete hole to Sheet S459.  Structural drawings go 

to S‐47. 
  A:  Sheet S459 should read S‐47. 
 
108.  Q:  On sheet E‐003, Detail 4, where is the exact locations of these under the wharf? 
  A:  Sheet E‐003 details inside the Power and Communications Enclosure. 
 
109.  Q:  On Sheet E‐002, the Type S1 light poles on the north side indicate having night light circuit 

DB‐15, 17.  Type S1 light poles detail on E‐004 indicates no night lights.  Please verify if circuit 
is needed, if not used. 

  A:  The Light Fixture Type S1, the night light indicated as SL45 noted night light (Sheet E‐004) 
with circuit DP‐15,17 (P8‐P11) indicated on Sheet E‐002. 
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110.  Q:  On Sheet E‐002, the Type S2 light poles do have night lights.  The circuit indicated is DB‐12, 

14.  We are going to assume it should be DB‐32, 34 since 12 and 14 are being used for light 
poles P6, P7 and heat tracing.  Since there are no conduit size given for the homerun to the 
panel, can this circuit be in the same conduit as the light pole circuits? 

  A:  The Light Fixture Type S2, the night light indicated as SL30 noted night light (Sheet E‐004) 
with circuit DP‐12,14 (P1‐P71) indicated on Sheet E‐002. 

 
111.  Q:  On Sheet E‐002, there is a homerun for light poles P1, P2 and P3.  That homerun is showing 

going into manhole CTP‐1 instead of PPB‐1.  We will assume it goes into PPB‐1, if not 
clarified. 

  A:  The circuit DB‐2,4 (Pole Light P1, P2,P3) shall be routed through PPB‐1 not in CTP‐1. 
 
112.  Q:  Conduits between manholes indicate no wire.  Are these empty spare conduits? 
  A:  Any conduit indicated without conductors are empty spare conduits. 
 
113.  Q:  Note E6 on E‐002 state that existing light fixtures mounted in rail bridge by others.  It also 

states that the existing feeder is to be re‐routed or extended.  What size of conduit and wire 
is there?  Where does it need to be routed to? 

  A:  Contractor shall remove existing conduit and conductors back to existing Panel LB‐2. 
Disregard the splice, reroute or extend existing conduit and conductors as required. 

 
114.  Q:  The new Berth No. 6 Combi‐Wall bulkhead is designed around AZ 800mm wide sheets. These 

sheets are made in Luxembourg and there is no domestic 800mm wide sheet, therefore no 
direct equivalent. This is a Buy America project.   Is the Engineer willing to open up to foreign 
manufacturers, or redesign using 700mm wide sheets? Any idea on when you might have 
response to this question? 

  A:  Drawings have been revised to use NZ22 sheet piles in lieu of AZ23‐800, and NZ28 sheet piles 
in lieu of AZ27‐800. System width and tie‐rod spacing has been revised accordingly. 

 
115.  Q:  In section 31 63 13.00, 1.3, A, the specifications state “…For each additional different rig 

brought to the site, additional Control RIs shall be installed to assess the rig’s capabilities.” 
Can you define “each additional different rig”? If additional RIs need to be installed, what is 
the quantity and requirements for the additional control RIs? 

  A:  A "different rig" is intended to mean a different type (model, size, etc.) of equipment used for 
installation than what was shown in the Work Plan and used for the Control RIs. See Section 
31 62 13.00, 1.6. If a different type of equipment is used than was originally Shown on the 
Work Plan and used for the Control RIs, the Control RIs must be repeated to demonstrate 
suitability of the different equipment. 

 
116.  Q:  Can a description of the variable buried debris requiring removal above and below water be 

provided? In order to accurately determine the additional days and cost for these removals 
we need have a better understanding of what is to be removed. Is this 1 ea. 300‐ton piece of 
debris or 300 ea. 1‐ton pieces of debris, please explain. 

  A:  See Drawing Sheet CD‐001 for a description of the potential buried shoreline debris. Potential 
debris is based on archive aerial imagery and the actual condition of items that may require 
removal is unknown. It is likely that breaking up the debris and/or cutting may be required. 
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117.  Q:  Are all ten (10) 24‐inch square prestressed concrete test piles required to be installed prior to 

ordering production piles? 
  A:  Dynamic PDA testing will be performed for verification purposes on production pile.  Pre‐

production pile tests are not required. 
 
118.  Q:  On drawing S‐015 for the Fender Panel Strut, it appears that they extend past the crane rail 

beam along A, but if you look at the rebar detail on S‐033, it looks like it is either a square 
beam extending past the crane rail beam (A1) or part of the crane rail beam (C4). Please 
clarify. 

  A:  Fender panel struts extend past the crane rail beam as shown on Drawings S‐015, S‐032 and 
S‐033. 

 
119.  Q:  Can 24” concrete piles be driven prior to installing the bulkhead CIP concrete cap? 
  A:  Driving piles prior to installation of the bulkhead cap is acceptable. 
 
120.  Q:  Can the dredging begin prior to completing tie‐rod tensioning? 
  A:  Tie‐rod tensioning must be performed prior to dredging. 
 
121.  Q:  Can rigid inclusions be installed prior to driving combi‐wall bulkhead piles, after driving 

anchor wall sheet piles, or after installing tie‐back rods? 
  A:  The rigid inclusions cannot be installed prior to installing the combi‐wall bulkhead piles. 
 
122.  Q:  How close to the combi‐wall bulkhead can a crawler crane be staged on land to perform 

project work activities? 
  A:  Equipment with a maximum equivalent uniform contact pressure of 500 psf acting over a 30‐

ft by 30‐ft area, placed no closer than 10‐ft of the bulkhead, unless the rigid inclusion ground 
improvements and tie‐rod system are installed. 

 
123.  Q:  We would like to propose precast pile caps and various sections of the crane rail beam/s with 

our pricing.  Would this option be acceptable? Precast would offer safer working conditions 
and reduced schedule durations. 

  A:  Precast solutions will be considered, provided that the system can accommodate the pile 
driving tolerances, meet the design loading requirements, and offer the same durability as 
the as‐tendered system. All precast solutions will require design calculations and drawings 
stamped by a Professional Engineer licensed in the state of Texas. Precast solutions are 
subject to Port approval. 

 
124.  Q:  Coating for rail plate and anchors are shown as hot‐dipped galvanized.  Can we assume the 

rail clips are also galvanized? Please confirm. 
  A:  Provide galvanized AK62 clips. 
 
 
 
 
 



BERTH 6 EXPANSION – PORT OF PORT ARTHUR   
ADDENDUM 2  POPA FILE NO. 8.334 
______________________________________________________________________________________________ 

 17 of 40 

125.  Q:  The rail expansion joint plates are shown as 15.5” wide on DWG R‐004 (1).  However, the 
trench width is 16” and would be too narrow for the grout bed.  The standard minimum 
width of the trench for grout under the soleplate is the soleplate width + 2.5”.  This is for 
ease of grout installation and visual inspection/confirmation of grout elevation on the sides.  
Please advise. 

  A:  Bid as shown on the issued drawings. 
 
126.  Q:  DWG R‐004 (C1) shoes the length of the bend points = 7’‐10”.  Rail supplier/installer are 

stating form experience that the web of either 132 or 136RE rail is too narrow for that length 
and would result in razor thin edges that may fail.  Longer lengths like this are reserved for 
crane rails such as 171CR and 175CR which have web thicknesses between 1.25‐1.50” as 
opposed to 0.75” for the RE profiles. Rail supplier/installer would be glad to provide a 
drawing which shows the recommended design and end‐to end length for this application as 
reference.  Please advise  

  A:  Bid as shown on the issued drawings. 
 
127.  Q:  Rail supplier/installer recommends eliminating at least one of the three rail expansion joints 

shown in each of the 1,000 runs.  From experience, there would be minimal expansion joints 
located on the 115RE track operating above ground, or in the trench using 175CR rail.  In the 
case of Port Arthur Berth 6, the rail is entrenched, and the combination of hard‐mounted 
clips, coefficient of friction and wheel loads helps control longitudinal movement.  A spacing 
between joints of 700‐800’ is common. Also, rail expansion joints can be problematic due to 
the potential for ingress of debris, causing their ineffectiveness and continual maintenance.  
Please advise. 

  A:  Bid as shown on the issued drawings. 
 
128.  Q:  Rail Intermittent Plates – Please clarify the 12” x 4” x ½” versus the 14” x 4” x ½” intermittent 

support plates. Drawing R‐005 (Section A‐A) shows 12” and Drawing R‐004 (B2) references 
14” in the area of the rail expansion joint. 

  A:  Bid as shown on the issued drawings. 
 
129.  Q:  Item 2.1.1 of Tech. Spec 31 05 19 states to provide geotextile that is woven. But the 

requirements of the table within the specs seem to be for non‐woven. Please confirm if the 
geotextile needs to be woven or non‐woven. 

  A:  Notes and specifications have been revised accordingly. 
 
130.  Q:  Will contractor be permitted to install submerged pipeline across the Sabine Neches Channel 

for dredge material disposal into DMPA? What minimum elevation can contractor install the 
top of pipe? 

  A:  See environmental permits for DMPA locations. Dredge pipeline path is per the means and 
methods of the contractor, provided it is in accordance with environmental regulations and 
permits and other regulatory authorities having jurisdiction. 

 
131.  Q:  Will crushed concrete be acceptable in place of the granular fill specified for the Load 

Transfer Platform? 
  A:  Crushed aggregate is an acceptable substitute for granular fill, providing is meets the 

intended function and general gradation requirements. 
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132.  Q:  Will crushed concrete be acceptable in place of Flex Base 247 Type A that will be used 

underneath the Asphalt Pavement? 
  A:  Crushed concrete is not an equivalent substitute for Flex Base 247 Type A. 
 
133.  Q:  Contract Drawing E‐006 Heat Trace Details, Detail 2 – Straight Piping Heat Trace Installation 

shows compressible or grooved rigid installation around the steel pipe. Note HT3 on the 
same drawing notes one inch of fiberglass insulation is required around the various piping 
sizes. Specification 33 11 13.01, 1.3 Water Mains provides no details regarding the piping 
insulation. Please provide specifications for the piping insulation. 

  A:  The pipe insulation shall be 3" Owens Corning SSL II with ASJ MAX Fiberglass Pipe Insulation. 
 
134.  Q:  The SPL2 light fixtures have been discontinued and replaced with the 3R model. Please 

advise. 
  A:  Revised reference to "Model SPL2" light fixture specified to "Model SPL3R". 
 
135.  Q:  Contract drawing P‐003 calls 2" dia and 4" dia potable waterlines to be galvanized steel pipe. 

Contract drawing P‐004, Item 5 ‐ Potable water enclosure detail, Note BP1 states all pipe, 
fittings, and valves shall be fusion bonded epoxy powder coated. Is this a contradiction or is it 
only referring to piping materials in the potable water enclosure? 

  A:  Provide Fusion Bonded Epoxy/Thermosetting coating for exposed galvanized/non‐galvanized 
pipe, fittings and valves in Potable water/Backflow Preventer enclosure. 

 
136.  Q:  Contract Drawing C‐012, Drainage Plan‐ 1 identifies five endwall structures R03, R04, R13, 

R15, and R‐19. Please provide standard details of these structures and the stone protection 
adjacent to each structure. 

  A:  Details have been provided in revised specifications. 
 
137.  Q:  Contract Drawing C‐001 Site & Surfacing Plan ‐ 1 references a Detail C3/S‐046 which details a 

Precast Type 2 Jersey Barrier along the top edge of the South Retaining Wall. Contract 
Drawing C‐008 Site Grading Typical Section Detail C2 does not show any Precast Type 2 Jersey 
Barrier at this location. Please confirm the locations of the Precast Type Jersey Barrier to be 
provided by the Contractor. 

  A:  Jersey barriers shall be provided by the Port, as necessary. Drawing S‐046 has been revised 
accordingly. 

 
138.  Q:  Contract Drawing S‐045 Berth 5 to Berth 6 Backland Transition, Detail A1 has a note that 

jersey barriers at the top of the Retaining Wall are to be provided and installed by the Port. 
Please confirm the locations of the Precast Type Jersey Barrier to be provided by the Port. 

  A:  Jersey barriers shall be provided by the Port, as necessary. Drawing S‐046 has been revised 
accordingly. 

 
139.  Q:  The contractor would like to request of full set of AutoCAD files for the project drawings. 
  A:  AutoCAD files may be requested by the winning bidder. 
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140.  Q:  Expansion Joint Plates ‐ These continuous plates are shown as 15.5" wide on Dwg. R‐004 (1); 
however, the trench width is 16" and would be too narrow to pour grout. The minimum 
width of the trench for a grout pour is the width of the soleplate + 2.5" to pump/head box 
and visually inspect on the opposite side. 

  A:  Bid as shown on the issued drawings. 
 
141.  Q:  Rail Expansion Joints ‐  
    a. Dwg. R‐004 (C1) shows the length to bend points = 7'‐10". From past experience, we can 

confirm that the web of either 132 or 136RE rail is too narrow for that length and would 
result in razor thin edges that may fail. Longer lengths like this are reserved for crane rails 
such as 171CR and 175CR which have web thicknesses between 1.25‐1.50" as opposed to 
0.75" for the considered profiles. We would be glad to provide a drawing which shows the 
recommended design and end‐to‐end length for this application.  

    b. We recommends eliminating at least one of the three rail expansion joints shown in each 
of the 1,000‐foot runs. The rail on this project is encased, and the combination of hard‐
mounted clips, coefficient of friction between the rail and plates and vertical wheel loads 
helps control longitudinal movement. A spacing between rail expansion joints of between 
700‐800' is common for a differential of 80 degrees F. A rail expansion joint is often 
problematic due to rail wear and ingress of dirt and debris, causing continual maintenance toi 
ensure its cleanliness and effectiveness. 

  A:  Bid as shown on the issued drawings. 
 
142.  Q:  Please advise the pipeline routing into DMPA 8, 9A, 9B & 11 for disposal. 
  A:  Pipeline routing shall be determined by the contractor and shall be in accordance with 

regulatory agency requirements, including the Army Corps permit issued for the project. 
 
143.  Q:  Is the contractor responsible for debris disposal or will the Port dispose of the debris once it 

is unloaded and stockpiled on land? 
  A:  All debris disposal is the responsibility of the Contractor. See Specification Section 02 41 

00.00 for additional information. 
 
144.  Q:  Please confirm liquidated damages are to be assessed for late substantial completion, or 

explain what is intended. 
  A:  Correct. 
 
145.  Q:  On sheet 77 (S‐032), detail C4, there is a dashed line showing the bottom of the crane rail 

beam. Is a construction joint required at this location? 
  A:  The dashed line is intended to show the bottom of the crane rail beam beyond the fender 

panel block. See Concrete Note 13 on Sheet S‐001 for work pertaining to mass concrete and 
the inclusion of construction joints. 

 
146.  Q:  Specification Section 26.42.00 Part 2.1 states that each of the land anode wells is  designed to 

provide a minimum current output of 30A for a 20‐year design life, Kindly furnish a similar 
design criteria for the marine anode system. 

  A:  Each water side anode is designed to provide a minimum current output of  9A for a 25‐year 
design life. 
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147.  Q:  It is noted that in Electrical Details (Drawing E‐003 Detail 5) cables are set in concrete duct 
banks. However, in the Cathodic Protection details (Drawings CP‐003, and CP‐003) all CP 
cables are shown to be within direct buried 2" Schedule 80 PVC conduit. Please confirm that 
cathodic protection conduit is not required to be within concrete duct bank as per electrical 
specifications. 

  A:  Cathodic protection system wiring shall be buried in 2" Schedule 80 PVC conduit. 
 
148.  Q:  The Cathodic Protection layout (Drawing CP‐001) does not indicate the location or proposed 

routing for negative bond cables to the structure. Specification Section 26.42.00 Part 3.12 
states that each rectifier will require two negative structure connections. As multiple 
rectifiers are located in common locations the proposed bonding locations will greatly affect 
the total bond cable requirements. Kindly provide required bond locations, proposed cable 
routing for negative bonds, and cable size for every branch of cable to bond locations. 

  A:  Refer to sheet CP‐002, Detail B1 for structure connection locations. Refer to Specifications 
Section 26.42.00 Part 3.12 for cable size. 

 
149.  Q:  Electrical pull boxes have been shown on Drawing E‐004 for other services but there is no 

indication of any pull boxes for cathodic protection cabling.  Kindly confirm that pull boxes 
will be required at light poles for cathodic protection cabling and if so how these boxes will 
physically relate to the other services at the same locations as it appears congested. 

  A:  Cathodic protection cables shall be carried via buried 2" Schedule 80 PVC conduit. Refer to 
sheet CP‐002. 

 
150.  Q:  Drawing CP‐002 Section B1 shows a 2” conduit with two 90‐degree bends terminating at the 

below grade bulkhead bond location.  It is suggested that the pulling of a #1/0 HMWPE cable 
that is welded to the structure thru this arrangement may prove impractical.  Kindly confirm 
if the installation of pull boxes at the negative bond locations is acceptable. 

  A:  Installation of pull boxes as necessary for the contractor to pull the required wire through the 
required conduit is acceptable. 

 
151.  Q:  Electrical drawings (ref. E‐002) show proposed conduit routing to allow for material take off.  

Kindly provide similar proposed routing details for CP systems. 
  A:  Refer to sheet CP‐001 for waterside and soil‐side cathodic protection system locations. 
 
152.  Q:  As per the project specification Section 26.42.00 Part 2.6 all above ground conduit is to be 

galvanized rigid steel.  Drawing CP‐002 Section B4 shows that the conduit from the waterside 
rectifier to the suspended anode is to be within a 2” Schedule 80 PC conduit under the wharf 
(above ground).  Kindly clarify intent. 

  A:  Cathodic protection system conduit shall be in accordance with CP Drawings. Refer to CP‐001 
to CP‐003. 
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153.  Q:  Drawing CP‐002 Section B4 shows the anode wires to be within 2” Schedule 80 PVC conduit.  
Drawing CP‐003 Detail A2 show the anode header cable as exposed and directly bolted to the 
concrete via ½” SS conduit straps.  Kindly clarify the design intent for cable mounting under 
the concrete structure. 

  A:  2" Schedule 80 PVC conduit shall be used at locations where anode header wire is to be 
buried underground and routed to rectifier locations. CP‐003, Detail A2 refers to the #1/0 
HMWPE anode header wires which runs transversely along the wharf which connects anodes 
within the same group together. Refer to Sheet CP‐001 for waterside anode grouping. 

 
154.  Q:  Drawing CP‐003 Detail A2 show the anode header cable as bolted to the concrete via ½” SS 

conduit straps.  As the anode header cable transverses the entire wharf (1,000LF) on 25 foot 
anode spacing kindly indicate the required spacing of the straps. 

  A:  Conduit straps shall be used at sufficient length so that no cable slack is present along the 
entire length of cable. 

 
155.  Q:  As per the project specification Section 26.42.00 Parts 3.5, 3.16, and 3.17 a structure‐to‐soil 

potential survey of the installed bulkhead wall is to be completed at 50’ spacing along the 
bulkhead prior to installation of the CP system, during energization, and during final system 
testing.  As per the civil structural design (Drawing S‐044) the bulkhead is cut off several feet 
below finished grade can capped with a concrete bulkhead cap.  Part 3.5.2 states that 
structure to soil measurements are to be made with the reference electrode in direct contact 
with the concrete slab.  No provision has been made for permanent test cables between the 
bulkhead and grade.   

    a.  It is unclear how structure‐to‐soil potential measurements are intended to be made 
with a reference electrode in contact with concrete rather than with soil.  Kindly clarify how 
these readings are intended to be taken.  

    b.  As an industry standard solution it is proposed that permanent test bonds be installed 
using #10 THHN cable welded directly to the structure as per CP‐003 Detail C4.  These test 
leads should be terminated within an embedded flush mount, open bottom CP Test Station 
at the desired test locations.  The test stations should be of sufficient diameter and depth to 
allow insertion of a portable reference cell to contact the underlying soils.  This will allow for 
accurate structure‐to‐soil potential measurements to be taken throughout the CP system 
lifecycle.  Numerous options exist for this such as CP Test & Valve Products, Inc. product #668 
or equivalent. 

  A:  Refer to revised Specifications Section 26.42.00 Parts 3.5, 3.16, and 3.17. 
    b. Refer to revised Specifications Section 26.42.00 Parts 3.5, 3.16, and 3.17. Refer to revised 

and clouded CP drawings sheet CP‐001 and CP‐002. 
 
156.  Q:  As per the CP specifications the services require a third party NACE certified CP Specialist.  

This will incur a significant additional cost to the Owner.  May we propose that the services 
for the CPS be provided by our in‐house Professional Engineer with documented marine CP 
system experience? 

  A:  A third‐party NACE‐certified CP Specialist must be utilized. 
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157.  Q:  Reference is made to CP‐002 Section B4.  To allow for quantity take off kindly confirm the 
proposed depth of anode relative to bottom of wharf structure. 

  A:  Due to variations in the bottom of soil depth, all waterside anodes shall be centered between 
the mudline and mean low water line. 

 
158.  Q:  Reference is made to civil drawing S‐044 Section A1 which shows three layers of geogrid set 

above the concrete piles.  It is advised that the drilling of anode wells thru this subgrade 
system will cause significant damage to the geogrid system.  It is recommended that a 20’ 
length of 12” diameter schedule 30 steel pipe casing be set prior to the soil improvements at 
the anode well locations to facilitate drilling without damaging the improvements.  This 
would be in lieu of the 10’ section of PVC casing currently specified. 

  A:  Well screens shall be utilized where applicable. Refer to Drawing CP‐003, Detail B1. 
 
159.  Q:  Based on the design rating for the proposed water based rectifiers it would appear that the 

marine anodes currently specified as platinum could be replaced with Mixed Metal Oxide 
(MMO) for a significant cost savings to the Owner.  Based on published technical data, a 10 
anode array of MMO anodes can easily provide an equivalent rated output and lifespan as 
the proposed platinum anodes in brackish water.  Based on current commodity prices for 
precious metals it is recommended to consider the use of an alternate as platinum anodes 
are over 2x the wholesale cost of MMO anodes. 

  A:  The contractor shall use specified anodes illustrated in Drawing CP‐001 to CP‐003. 
 
160.  Q:  Kindly confirm if there will be an onsite location for the disposal of drilling cuttings and fluids. 
  A:  All debris and waste shall be removed and disposed of offsite by the Contractor. Disposal 

shall in accordance with regulatory requirements. 
 
161.  Q:  The Rigid Inclusions (RI’s) specification 31 63 13.00 states that RI’s must be installed by 

displacement method. Please advise if the method (displacement vs non‐displacement) can 
be based on Contractor’s means and methods. 

  A:  Both displacement and non‐displacement methods are acceptable methods of Rigid Inclusion 
installation. 

 
162.  Q:  Detail A1 on Sheet S‐008 calls out a #7 x 2’‐0” speed dowel in the expansion joints of the 

bulkhead cap. Please clarify if the 2’‐0” length pertains to the total length of the dowel or if 
this 2’ length pertains to the length of the speed dowel sleeve. 

  A:  24" is the length of the dowel. Dowels shall be epoxy coated as indicated. 
 
163.  Q:  Details A4 and B4 from sheet S‐046 calls out a #7 x 24” epoxy coated speed dowel in the 

construction and expansion joints from the retaining walls. Please clarify if this 24” length 
pertains to the entire length of the dowel or if it pertains to the length of the speed dowel 
sleeve. Additionally, please confirm if the dowel needs to be epoxy coated. 

  A:  24" is the length of the dowel. Dowels shall be epoxy coated as indicated. 
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164.  Q:  The Corps permit appears to show a route that is south of the bridge with a culvert crossing 
the road into DMPA 8. One of the Dredging sub‐contractors would like to propose an 
alternate pipe route east of the project to DMPA 8 (see screen shot below and attached KMZ 
file). Please advise if this pipeline route to DMPA 8 will be acceptable. 

  A:  Pipeline routing shall be determined by the contractor and shall be in accordance with 
regulatory agency requirements, including the Army Corps permit issued for the project. 

 
165.  Q:  Article 14 – Tests and Inspections, section 14.02 B states: “Owner shall retain and pay for the 

services of an independent inspector, testing laboratory, or other qualified individual or 
entity to perform all inspections and tests expressly required by the Contract Documents to 
be furnished and paid for by Owner, except that costs incurred in connection with tests or 
inspections of covered Work will be governed by the provisions of Paragraph 14.05”.  
However, Section 01 45 00 Testing Laboratory Services, 1.5 A states: “At a minimum, the 
Contractor shall employ an independent testing laboratory to perform testing for work 
specified…”. For avoidance of doubt, what testing services will be furnished by the Owner? 

  A:  All independent inspections and testing required, unless specifically stated to be provided by 
the Owner, shall be provided by the Contractor. 

 
166.  Q:  There appear to be inaccuracies in the working points on G‐007. The distances between WP1 

& WP2, and WP3 & WP4 are both 67’‐0”. Based on the structural drawings, the WP1 to WP2 
distance should be 66’‐2” and the WP3 to WP4 distance should be 64’‐6”. Based on their 
relation to the other control points, it appears WP1 and WP4 have incorrect coordinates 
given; please confirm the correct working point coordinates. 

  A:  Working points have been verified and drawing G‐007 revised accordingly. Note the 
description of where the working points are taken. 

 
167.  Q:  Sheets G‐007 and S‐044 call out the backland limits as 200’x1000’. However, the SP working 

points show a larger backland footprint area. Please confirm the backland limits should be 
shown as ±205’x1000’. 

  A:  Working points have been verified and drawing G‐007 revised accordingly. Note the 
description of where the working points are taken. 

 
168.  Q:  Due to the size and complexity of this project as well as the large number of outstanding RFIs, 

we respectfully request a 2‐week extension to the bid due date. 
  A:  Bid date has been extended to September 8th. 
 
169.  Q:  Specification sections for both steel bulkhead piles and concrete wharf piles require building 

condition surveys (before and after pile driving) as well as vibration monitoring of "adjacent 
structures."  Please specify the structures that require condition survey and/or vibration 
monitoring as well as the number and approximate location of monitoring points. 

  A:  Condition surveys and vibration monitoring shall be performed on existing structures within 
100 feet of pile driving operations. Per the specifications, the contractor shall engage a 
professional engineer to perform the condition surveys and determine requirements for 
vibration monitoring. 
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170.  Q:  Specification section for steel bulkhead piles requires vibration monitoring during the test 
pile program, but there is no test pile program for the steel bulkhead piles and the wharf test 
pile program will not begin until well after the bulkhead is complete.  Similar language is 
included with the concrete piling spec.  Please clarify both the scope and duration of 
vibration monitoring required during pile driving. 

  A:  Condition surveys and vibration monitoring shall be performed on existing structures within 
100 feet of pile driving operations. Per the specifications, the contractor shall engage a 
professional engineer to perform the condition surveys and determine requirements for 
vibration monitoring. For vibration monitoring during installation of the bulkhead piles, see 
Specification Section 31 09 16.23. 

 
171.  Q:  Planned layout for Rigid Inclusions is a 7' (max) grid, typical.  This pattern will interfere with 

tie rods for bulkhead on a fixed 8'‐11" spacing.  To avoid conflict and maintain the maximum 
7' spacing, additional RIs will be required.  Please confirm that for bidding purposes we are to 
assume the typical 7'x7' grid for rigid inclusion in the tie rod areas.  Or, provide a modified 
layout to address the conflicted area and total qty of rigid inclusions to be assumed as a 
common basis for bids. 

  A:  The Rigid Inclusion spacing provided, unless indicated otherwise, is a maximum spacing. The 
contractor shall adjust spacing and provide additional rigid inclusions as required to avoid 
interferences, while ensuring the maximum spacing is not exceeded. 

 
172.  Q:  The phasing plans show the Rigid Inclusions to be installed after the bulkhead wall but prior 

to the tie rod installation.  The cutoff of the RIs is +/‐ 6.5' which is 3.5' higher than the tie rod 
elevation.  This sequence makes installation of tie rods less efficient and risks damage to the 
RIs.  Will the Engineer allow installation of tie rods prior to install of RIs?  Tie rods could be 
tensioned before or after the RIs are installed. 

  A:  Tie rods may be installed prior to installation o the RIs; however, the contractor is responsible 
for protecting the tie rods and ensuring the tie rods are not damaged during subsequent 
construction operations. Tie rod tensioning shall only occur after RIs are installed. 
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173.  Q:  At the northeast end of Berth 6 (approx. 150 LF), the bulkhead wall overlaps with the existing 
dredged slope from the Berth 5 project.  The existing slope elevation at the face of the new 
bulkhead wall is much deeper at this location.  However, the typical construction sequence 
requires tie rods to be installed and tensioned prior to dredging in front of the wall.  Please 
confirm the structural stability of the bulkhead wall for this interim condition and/or clarify 
the required construction sequence for this location. 

  A:  Verification of the bulkhead to accommodate the loads of the Rigid Inclusion equipment shall 
be the responsibility of the Contractor. For bidding purposes, assume the following:  from 
Station 9+75 to the south end of the bulkhead, the bulkhead can accommodate backfilling to 
the required grade and an equivalent equipment surcharge of 500 PSF acting over a 30‐ft by 
30‐ft area, located at least 10 feet from the bulkhead face. From Station 9+75 to Berth 5, the 
contractor shall assume shoring, or other means of supporting the bulkhead during grade 
raise and rigid inclusion construction, is required until the tie‐back system is installed in its 
entirety. Assume a lateral bracing load of 15 klf, applied at Elevation 7.0', is required at the 
top of the bulkhead which is based on an equivalent equipment surcharge of 500 PSF acting 
over a 30‐ft by 30‐ft area, located at least 10 feet from the bulkhead face. If dewatering is 
performed for placement of backfill, shoring shall also be designed to accommodate all 
applicable resulting hydrostatic loads. 

 
174.  Q:  For the area behind the combi‐wall near Berth 5 that is in deep water, please confirm this 

location is not considered a cofferdam and therefore require dewatering to place and 
compact fill, until an elevation of 1’ above the water is reached? 

  A:  Area behind the combi‐wall shall be backfilled with "Fill" or "Normal weight Fill", and in 
accordance with the project specifications. Backfill shall be placed in dewatered conditions as 
necessary to obtain required compaction. Alternatively, a well‐graded granular material may 
be placed hydraulically in underwater conditions. Material shall be suitable for underwater 
placement and consist of sand (SP, SW), gravel (GP, GW), or crushed rock materials with less 
than 10‐percent by weight passing the No. 200 Sieve, and containing no Clay. Selection of the 
fill material must be coordinated with the Rigid Inclusion contractor and approved by the RI 
contractor and the Owner's Representative. The fills placed below the water levels must be 
vibro‐compacted.  The vibro‐compaction densification program should achieve a minimum 
relative density of 65‐percent of the entire fill mass, or a minimum SPT N‐value of 15 blows 
per foot within the fill mass.  Contractor shall submit material and placement plan for 
underwater placement for approval. 
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175.  Q:  Specifications for Rigid Inclusions mention geotech instrumentation and monitoring (e.g. 
inclinometers & extensometers).  Please provide specific requirements for the monitoring 
program (e.g. number & location of monitoring points, duration, who is responsible for 
monitoring and reporting, etc.) so the appropriate scope can be accurately priced. 

  A:  A minimum of four inclinometers and four extensometers are recommended. One pair of 
inclinometer and extensometer shall be installed adjacent to CPT boring location CPT‐108. 
Second pair of inclinometer and extensometer shall be installed near test boring LB‐106 
behind the bulkhead. The other two pairs of inclinometers and extensometers shall be 
installed near test borings LB‐103 and LB‐104. The inclinometers and extensometers shall be 
installed to a minimum elevation of EL ‐95. The inclinometers and extensometers shall be 
installed before any excavation or fill placement. The inclinometers shall consist of standard 
inclinometer casings installed and grouted within vertical boreholes. The extensometers shall 
consist of magnetic extensometer geotechnical instrumentation used to measure settlement 
or heave of soft ground under the influence of fill. A minimum of six magnetic “Spider” 
anchors shall be located around the guide tube at elevations of EL 4, EL ‐10, EL‐30, EL‐55, EL ‐
70, and EL‐80. Multipoint Borehole Extensometers may also be used. Magnetic 
Extensometers may be combined with the inclinometer system. 

 
176.  Q:  Specifications for PCPS wharf piles require a test pile program to determine final order 

lengths of production piles, however, the geotech report by Schnabel Eng indicates this is not 
necessary due to the recent pile driving data available from Berth 5 construction.  The 
specified test pile program will add significant time and costs to the Berth 6 project.  In light 
of the recent data available from Berth 5, please consider removing the test pile 
requirements from this contract. 

  A:  Test piles will be required; however, test piles can be ordered at the production pile lengths. 
 
177.  Q:  Spec Section 31 09 16.33 ‐ Driven pile Load Test and spec section 31 62 13.20 – 

Precast/Prestressed Concrete Piles have numerous conflicting requirements regarding the 
test pile program. Which spec section are we to follow? 

  A:  Where the Specification Section 31 09 16.33 Driven Pile Load Tests and Specification Section 
31 62 13.20 conflict, with relation to pile testing requirements, the requirements in 
Specification Section 31 09 16.33 shall govern. 

 
178.  Q:  Spec Section 31 62 13.20 – Precast/Prestressed Concrete Piles, para. 3.4.1. The referenced 

paragraph indicated to drive test piles in the vicinity of specific borings and CPT locations. 
Most of these locations are upland away from the wharf area. Are the test piles to be driven 
at upland locations? Please clarify. 

  A:  Test piles are to be driven within the wharf footprint, at locations closest to the reference 
borings. Specification Section 31 62 13.20 para. 3.4.1 has been revised to reference 
Specification Section 31 09 16.33. 
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179.  Q:  Spec Section 31 09 16.23, Part 1 General, para. D. The referenced paragraph indicates that 
the contractor shall estimate the production pile order length taking into account the 
variability of the subsurface conditions between the test pile locations. The contractor is not 
the designer of record and will not determine final pile lengths. Please confirm that the 
Owner and Engineer will review and interpret data from the test pile program and will be 
responsible to provide minimum pile tip elevations or order lengths.  In addition, specify how 
long we should allow for the Engineer to review the data and finalize pile lengths. 

  A:  Test piles are for verification of pile load capacity ‐ test piles shall be ordered based on the 
production pile lengths. 

 
180.  Q:  Drawing S‐038 – Water Vault. The vault size shown on the structural plan does not match 

what is shown on the Water sheets. In addition the Water drawing is showing a precast vault 
embedded in the pier and the callout for the Neenah grate is smaller than the vault opening. 
Please clarify what is required. 

  A:  Water vault shall be 3'‐6" high; the structural drawings have been revised accordingly. 
 
181.  Q:  Drawing E‐003 – Electrical Box Detail 3. The referenced detail is showing an electrical box to 

be installed between the bulkhead and the pile cap. There doesn’t appear to be room to fit 
this in the space shown on the structural drawings. Please clarify. 

  A:  Contractor shall provide blockout in bulkhead cap as necessary to accommodate electrical 
box enclosures. For bidding purposes, assume a 3'Lx2'Hx1'D blockout shall be provided at 
each electrical box location. 

182.  Q:  Drawing S‐005, Detail A1. The referenced detail is showing the depth of the bulkhead step at 
the precast to be 2’ – 11 5/8”. The precast and the deck topping slab is 2’‐8 5/8” thick. Is the 
1” thick UHMW the correct thickness? Shouldn’t the UHMW contact the bottom of the 
precast? 

  A:  The 2'‐11 5/8" was incorrect and has been revised to 2'‐9 5/8". 
 
183.  Q:  Drawing S‐005, Detail A1. How is the elastomeric pad to be fused to the steel plate? Please 

specify the required method. 
  A:  Elastomeric pads shall be vulcanized to the steel plate, similar to the standard for fabricating 

bridge elastomeric pads. 
 
184.  Q:  Elastomeric pads shall be vulcanized to the steel plate, similar to the standard for fabricating 

bridge elastomeric pads. 
  A:  Drawings show a single storm line draining from the wharf drain system upland (from 

structure # R30 to R26). 
 
185.  Q:  Plan Sheet S‐002, detail A1, shows the 54” Foley Outfall pipes penetrating the primary anchor 

wall, with the sheets not cutoff below the pipe.  Plan Sheet S‐007, detail C4, calls out a 
continuous primary anchor wall at the (2) 54” outfall pipe and on the detail’s plan view 
drawing there is a gap in the sheet piles, possibly indicating a cutoff below the pipe. Do the 
primary anchor wall sheet piles get cutoff below the 54” outfall pipes and if so what is the EL 
of the cutoff?  If not, then please provide a detail for the primary anchor wall penetration. 

  A:  Anchor wall sheets are discontinued at Foley Outfall. See Sheet S‐007. 
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186.  Q:  The specification sections for both the steel and concrete pile state: a “Registered 
Professional Geotechnical Engineer… shall be hired by the contractor to observe job pile 
installation…”  Please confirm a Registered Professional Geotechnical Engineer needs to be 
physically onsite daily to observe all of the pile driving. 

  A:  The requirements has been removed from the specifications. 
 
187.  Q:  On Sheet S‐006, detail A2, Bulkhead Cap Return Wall Elevation, do theses pipe piles get 

concrete fill and if so, what is the elevation of the bottom of the plug? 
  A:  Concrete plugs shall be provided in all combi‐wall pipe piles, from Elevation 0.0' to the 

bulkhead cap. 
 
188.  Q:  For installation of the retaining wall at work point SP‐4 near the Texas Pellets parking area 

and existing rail track, the limits of construction shown on C‐004 will allow open cutting the 
excavation with top slopes remaining within the limits.  Please confirm that temporary 
shoring will not be required at this location, provided the excavation area remains within the 
limits of construction. 

  A:  Maintaining slope stability and the stability of adjacent structures and loaded areas, which 
includes existing rails and parking areas, shall be the responsibility of the contractor. Shoring 
shall be required by the contractor as necessary to maintain stability. 

 
189.  Q:  Is there a trench minimum width (beyond the HDPE sleeve O.D.) for the tie‐rod trenches? 
  A:  Trench width for tie‐rods shall be provided as necessary to complete the work. Means and 

methods of trenching are the responsibility of the contractor. 
 
190.  Q:  Do the tie‐rod trenches require a specific backfill material?  If so please provide a detail. 
  A:  Tierod trenches below the LTP shall be backfilled with Select Fill, in accordance with 

Specification Section 31 20 00.00, part 2.1.8.  Onsite soils classifying as classifying as CL, ML, 
SP, SW, GP, GW, SM, SC will be permitted for use as tierod trench backfill, but shall not be 
placed within 10‐ft of the bulkhead, within the top 2‐ft of the pavement subgrades, or within 
the LTP. 

 
191.  Q:  Specification Section 40 05 71.14 , Check Valves, 3.1c, says install valves at locations indicated 

on drawings or as alternatively located by Owner’s Representative.  Where are the check 
valves located on the drawings? 

  A:  The Check Valves required are as shown on Sheet P‐004 Detail #5, Potable Water Enclosure 
Detail. 

 
192.  Q:  In order to properly calculate the volume of bypass pumping required for work at the twin 

54” Foley Outfall, please provide the design storm flow rate. 
  A:  The 10‐year design storm flow rate is 143.29 cfs. 
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193.  Q:  For the work on the work on the existing dual 54” Foley Outfall, will the contractor be 
required to excavate to the nearest joint for temporary removal to facilitate combi‐wall 
installation or will cuts repaired with couplers be allowed? 

  A:  Contractor may remove to the nearest joint, or cuts and couplers may be provided as 
necessary to install the new combi‐wall and extend the outfall pipes through the bulkhead. 
Couplers shall be an approved system to maintain continuity, performance, and integrity of 
the existing outfall pipes. 

 
194.  Q:  For the Combi‐Wall pipes that are below the dual 54” Foley Outfall Pipe, do they get filled 

with a concrete plug?  If so, please provide the bottom of concrete plug elevation. 
  A:  No concrete plug is required for these pipes. Contractor is responsible for plugging/sealing 

the pipes by other means to prevent loss of concrete during placement of the concrete 
penetration enclosure. 

 
195.  Q:  For the Load Transfer Platform’s “Granular Fill” shown on Sheet S‐044, please confirm that 

crushed stone OR sand can be utilized per the requirements of section 31 23 13.00, 2.1.2 
Granular Fill, as the two materials vary significantly performance and in cost 

  A:  Only crushed stone shall be used as Granular Fill for construction of the Load Transfer 
Platform; the Granular Fill material shall meet the requirements of Section 31 23 13.00, 2.1.2. 
The specification section has been revised accordingly. 

 
196.  Q:  The legend on Sheets C‐001 & C‐002 indicates 8” Proposed Bituminous Pavement; however, 

the referenced detail on S‐046/A1 shows a 4” superpave surface course plus an 8” TY‐C base 
course, with a combined thickness of 12”.  Please clarify the AC paving depth. 

  A:  12" pavement thickness is correct. Drawings C‐001 and C‐002 have been updated 
accordingly. 

 
197.  Q:  Rigid Inclusion Section 31 63 13.00, 3.5.B1 Surveying states: “Prior to installation of the RIs, 

each RI location shall be surveyed by a licensed surveyor.”  Is the intention to have a licensed 
surveyor physically survey/verify each RI location or after initial layout, can the RI location 
data be surveyed/collected by a surveyor working under the supervision of a licensed 
surveyor and then verified/approved by the licensed surveyor? 

  A:  A surveyor working under the supervision of a licensed surveyor can perform the surveys. 
 
198.  Q:  Demolition and Removal Notes state “The contractor shall have sole responsibility of 

removing all existing shoreline structures and abandoned inland structures that may impact 
the work…”.  Please confirm that the contractor’s lump sum base bid price shall only include 
the costs for removing visible debris, and debris quantified on the plans. Therefore any debris 
buried, but not quantified on the plans, will be measured and paid under one of the two 
variable debris removal unit price items. 

  A:  Refer to Specification Section 01 11 00.00 and the contract drawings for the quantity of 
shoreline debris removal included in the base bid. 
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199.  Q:  Specification Section 01 11 00.00 Summary of Work indicates “Removal of 330 tons of 
shoreline debris and remnant structures, as shown on the contract drawings”.  Is there an 
itemized quantity survey that can be provided that characterizes this debris?  There are 
substantial cost differences for debris, depending of the waste stream requirements. 

  A:  See Drawing Sheet CD‐001 for a description of the potential buried shoreline debris. Potential 
debris is based on archive aerial imagery and the actual condition of items that may require 
removal is unknown. It is likely that breaking up the debris and/or cutting may be required. 

 
200.  Q:  Paragraph 3.1 A. of Section 35 20 23.15 refers to the U.S. Army Corps of Engineers Dredging 

and Disposal Permit. Is this in reference to the Permit No. SWG‐2011‐00303 provided with 
the specifications, or is there a separate permit specific to the dredging and disposal 
associated with this work? If there is a different permit, please provide for bidder review. 

  A:  There is not a separate permit issued for dredging and disposal; however, the contractor is 
responsible for ensuring dredging and disposal is in accordance with all local, state, ad 
federal regulatory requirements. This includes but is not limited to the requirements of 
Permit No. SWG‐2001‐00303. 

 
201.  Q:  Paragraph 3.4 B.1. of Section 35 20 23.15 states, “Make all arrangements including right‐of‐

way and permits for locating and installing dredge pipelines and casings. Submit location of 
dredge pipelines and casings for review.” Are there any restrictions regarding access to 
placement areas or restrictions as to where dredge pipelines can come ashore in the areas? If 
so, please provide additional detail. 

  A:  Dredging and disposal work shall be in accordance with Permit No. SWG‐2001‐00303, and all 
applicable local, state, and federal regulatory requirements. 

 
202.  Q:  Paragraph 3.4 D.2. of Section 35 20 23.15 states, “Propose through the submittal process a 

disposal method employing an approved disposal site.” With bidders pricing disposal of 
dredge material at four different placement sites, does the Owner anticipate that multiple 
disposal sites will be available for the Contractor to choose from, or will the Owner direct the 
Contractor to one disposal site?  What will dictate which placement site will be used for the 
dredging work? 

  A:  The placement site will be determined by the Army Corps of Engineers. 
 
203.  Q:  Paragraph 3.4 E.1. of Section 35 20 23.15 states, “The Contractor shall comply with the 

placement plan limits and volumes as indicated in the permit.” Are there specific placement 
locations or cells within each disposal area that the contractor will be directed to use, or will 
the contractor choose where to place material within a disposal area? 

  A:  Dredging and disposal work shall be in accordance with Permit No. SWG‐2001‐00303, and all 
applicable local, state, and federal regulatory requirements. Actual placement site will be 
determined by the Army Corps. 

 
204.  Q:  Do any of the dredge material placement sites require modifications or improvements (to 

weir boxes, dikes, etc.) by the contractor in order to perform this work? 
  A:  Dredging and disposal work shall be in accordance with Permit No. SWG‐2001‐00303, and all 

applicable local, state, and federal regulatory requirements. Actual placement site will be 
determined by the Army Corps. 
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205.  Q:  Re: train rail ‐ Plates and anchor bolts are shown as hot‐dip galvanized.  Can we assume that 
the rail clips are also galvanized? 

  A:  Provide galvanized AK62 clips. 
 
206.  Q:  Re: train rail ‐ a. Dwg. R‐004 (C1) shows the length to bend points = 7’‐10”.  From past 

experience, Rail Supplier can confirm that the web of either 132 or 136RE rail is too narrow 
for that length and would result in razor thin edges that may fail.  Longer lengths like this are 
reserved for crane rails such as 171CR and 175CR which have web thicknesses between 1.25‐
1.50”as opposed to 0.75” for the RE profiles.  Rail Supplier can provide a drawing which 
shows the recommended design and end‐to end length for this application. 

  A:  Bid as shown on the issued drawings. 
 
207.  Q:  Re: train rail ‐ Rail Supplier recommends eliminating at least one of the three rail expansion 

joints shown in each of the 1,000 runs.  Using Jacksonville as an example, there are minimal 
expansion joints located on the 115RE track operating above ground, or in the trench using 
175CR rail.  In the case of Port Arthur, the rail is entrenched, and the combination of hard‐
mounted clips, coefficient of friction and wheel loads helps control longitudinal movement.  
A spacing between joints of 700‐800’ is common. Also, rail expansion joints can be 
problematic due to the potential for ingress of debris, causing their ineffectiveness and 
continual maintenance. 

  A:  Bid as shown on the issued drawings. 
 
208.  Q:  Spec Section 03 30 00, para. 1.4e. Mass Concrete. Most of the concrete is shown to be 3‐feet 

or more in thickness.  Will the addition of ice and cold water to the concrete mixes be 
allowed to reduce the effects of mass concrete temperature rise or are other methods 
anticipated to be required? 

  A:  Where placements meet the definition of Mass Concrete per 03 30 00 para 1.4, provide 
measures in accordance with ACI 207.1R‐05 and ACI 211.1. 

 
209.  Q:  Spec 03 30 00, part 2.6.5 states that corrosion inhibitor is required for Class "S" concrete at a 

rate of 4.5 gallons per cubic yard.  This dosage seems unusually high and will require 
significant added cost for the ready‐mix.  In addition, this dosage will have adverse impacts 
on both setting time and workability/slump of the mix.  Will the Engineer consider reducing 
or eliminating this requirement for mixes that otherwise meet specifications? 

  A:  For bidding purposes contractor shall assume a dosage rate of 4.5 gal/cu. yd. Mix design shall 
be developed by the contractor. Lower dosage rates of corrosion inhibitor may be considered 
for approval, provided that the all other requirements of the specifications are met and the 
mix design is demonstrated to provide a minimum 75‐year design life for the location, 
exposure, and intended use of this structure. Mix design approval, especially those that differ 
from the specifications, is ultimately to the sole discretion of the Port. 

 
210.  Q:  The bulkhead pile cap and outboard crane rail beam are deep CIP sections and would 

typically be placed in multiple lifts.  Will longitudinal/ horizontal construction joints be 
allowed for these or other members? 

  A:  See Concrete Note 13 on Sheet S‐001 for work pertaining to mass concrete and the inclusion 
of construction joints. 
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211.  Q:  Due to the phasing requiring both dredging and wharf pile driving to precede the installation 
of the ACM Slope Protection, can siltation be expected to occur between the dredging and 
ACM installation timeframe?  If so, please provide an estimated infill rate. 

  A:  Dredging quantity shall be based on 265,000 CY. If additional quantities in dredging is 
required, a Unit Cost item for dredging has been included on the revised bid form. 

 
212.  Q:  Regarding Articulated Concrete Mats Section 35 20 25.10, paragraphs 3.1C and 3.3, please 

confirm the cost of underwater subgrade inspection prior to filter fabric and after ACM 
placement is the owner’s responsibility. 

  A:  Contractor shall provide quality control to ensure the filter fabric placement and ACM 
placement is in accordance with the plans and specifications and meets the design intent. 
Quality assurance inspections may be performed by the Port. 

 
213.  Q:  As an alternative to ACM Slope Protection, would a grout bag based slope protection system 

be considered? 
  A:  Grout bags are not an acceptable alternative. 
 
214.  Q:  On S‐008 Detail C4 “King‐Pile Tie Rod Connection Detail”, What size is the field weld showed 

for the Cast T‐Plate? 
  A:  Weld shall be 5/16" fillet. 
 
215.  Q:  S‐008, Note 2 says “Provide weld along sheet pile flange….”  What size is this weld? 
  A:  Weld shall be 3/16"x4" fillet weld. 
 
216.  Q:  Buy America or America(n)? ‐ There is a paragraph that relates to both Buy America and Buy 

American. Both require steel material to be supplied from the U.S.; however, Buy American 
has been interpreted in the past to allow fabrication in North America. Please clarify. 

  A:  Procurement requirements for this project is as follows: 
    Buy American Act – 41 USC Section 8301‐8305 (Appendix D, Page C‐2, General Federal 

Legislation Para. rr) 
    Executive Order 13788 – Buy American and Hire American (Appendix D, Page C‐2, Executive 

Order Para. H) 
 
217.  Q:  Please confirm that Appendix F – Contractor Insurance Requirements will be included as the 

Exhibit 1, 'Contractor Insurance Requirements' document referenced in Article 5. INSURANCE 
AND INDEMNIFICATION of the 'Standard Form of Agreement' or confirm the Exhibit 1 
document is still to be provided. If the Exhibit 1 document is still to be provided, please notify 
bidders when it will be available for review. 

  A:  Appendix F is Exhibit 1, and is included in this Addendum 2 for reference. 
 
218.  Q:  The Insurance Exhibit requires both Commercial General Liability and also an Owner’s & 

Contractors Protective Liability. Given the General Liability policy provides coverage to Port 
of Port Arthur as an additional insured, is the OCP policy required and if so, please confirm 
the limits the OCP policy will be required to have. 

  A:  Reference Appendix F for the insurance requirements.  The OCP is required and is the same 
coverage requirement for CGL, or $1 million as written. 
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219.  Q;  Will be the contractor be responsible for the maintenance of the “Joint Road (Owned by 
Railroad Company)” during the performance of the work? If yes, what are the requirements. 

  A:  Contractor shall provide a water truck to water the Joint Access Road three (3) times per day 
for the duration of the project. During wet periods, watering can be decreased. Watering 
shall be performed 6 days per week if working Saturdays. The contractor will not be 
responsible to purchase the water. 

 
220.  Q;  What is the estimated start and duration of the Berth 5 Backlands Contract? 
  A:  Construction on the Berth 5 Backlands is estimated to start in the 4th quarter of 2021 and be 

complete within the second quarter of 2022. For bidding purposes, contractors shall not 
assume this area will be available for laydown or staging purposes for the Berth 6 Expansion 
Project. 

 
221.  Q:  Instructions to Bidders section 21. Sales and Use Taxes mentions exemptions, including 

“…tangible personal property which is to be incorporated into and/or consumed in the 
performance of this project.”, but does not specifically state rental construction equipment.  
Is rental construction equipment, such as cranes and excavators, included in the exemption? 

  A:  The Port of Port Arthur Navigation District is an organization which qualifies for exemptions 
pursuant to the Texas Tax Code, Chapter 151, Limited Sales, Excise and Use Tax Act. No Texas 
sales tax shall be included on the prices bid for tangible personal property which is to be 
incorporated into and/or consumed in the performance of this Project. The contractor 
performing this Project may purchase materials, supplies, and/or equipment incorporated 
into and/or consumed in the performance of this Project by providing to its suppliers an 
exemption certificate issued in accordance with Texas law. For specific questions or 
interpretations of the Texas Tax Code, bidders should consult their legal counsel or CPA. 

 
222.  Q:  Instructions to Bidders section 21. Sales and Use Taxes mentions exemptions, including 

“…tangible personal property which is to be incorporated into and/or consumed in the 
performance of this project.”  Typically construction materials that are consumed by or not 
incorporated in the permanent work are not exempt from sales or use taxes.  Please 
clarify/confirm the sales tax exemption for construction materials that are either consumed 
by or not incorporated in the final work. 

  A:  The Port of Port Arthur Navigation District is an organization which qualifies for exemptions 
pursuant to the Texas Tax Code, Chapter 151, Limited Sales, Excise and Use Tax Act. No Texas 
sales tax shall be included on the prices bid for tangible personal property which is to be 
incorporated into and/or consumed in the performance of this Project. The contractor 
performing this Project may purchase materials, supplies, and/or equipment incorporated 
into and/or consumed in the performance of this Project by providing to its suppliers an 
exemption certificate issued in accordance with Texas law. For specific questions or 
interpretations of the Texas Tax Code, bidders should consult their legal counsel or CPA. 

 
223.  Q:  Is the Berth 6 contractor responsible for maintenance of the KCS access road? If so, please 

provide requirements such as grading, watering, etc.? 
  A:  Contractor shall provide a water truck to water the Joint Access Road three (3) times per day 

for the duration of the project. During wet periods, watering can be decreased. Watering 
shall be performed 6 days per week if working Saturdays. The contractor will not be 
responsible to purchase the water. 
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224.  Q:  The Contract Documents state this project includes federal funding administered by the 
USDOT Maritime Administration (MARAD) through a FY 2018 BUILD grant program and is 
subject to the requirements of the Buy America Act – 41 U.S.C. §§8301 et seq. Please provide 
information regarding the domestic product preferences for this project, including any 
specific requirements for iron and steel materials/products. 

  A:  Procurement requirements for this project is as follows: 
    Buy American Act – 41 USC Section 8301‐8305 (Appendix D, Page C‐2, General Federal 

Legislation Para. rr) 
    Executive Order 13788 – Buy American and Hire American (Appendix D, Page C‐2, Executive 

Order Para. H) 
    For specific questions or interpretations of the above requirements, bidders should consult 

their legal counsel or CPA. 
 
225.  Q:  Due to the inaccuracies of dredging, the dredging specifications allow a maximum one foot 

below the depth specified; however, ACM specifications state no blocks shall project 
vertically more than 1 inch beyond the adjacent blocks. Please revise the ACM tolerance to at 
least match the allowable dredge depth variation. 

  A:  ACM shall be installed per manufacturer’s specification and recommendations as to ensure 
manufacturer’s intent regarding performance and warranty is preserved. 

 
226.  Q:  There are no liquidated damages set forth in the Agreement, please provide the liquidated 

damages per calendar day. Will damages be assessed until substantial completion or final 
completion? 

  A:  Liquidated Damages for reasons as described in the bid documents shall be $5,600.00 per 
day and will be assessed until substantial completion. 

 
227.  Q:  Is there a maximum amount of calendar days the contractor is allowed to submit? 
  A:  The maximum contract time for Completion of Project shall be 855 Calendar days. 
 
228.  Q:  Please clarify where acknowledgement of receipt of all Addenda shall be placed on the Bid 

Form. 
  A:  Please see revised Bid Form (attached). 
 
229.  Q:  Please clarify the documents required to be submitted as part of the bid proposal, specifically 

regarding the Construction Specifications.  Are all of the approximately 207 pages of the 
Construction Specifications to be submitted or just the bid forms within this 
document?  Please explain what the intent is. 

  A:  No the full 207 pages is not required to be submitted. Please see revised Bid Form (attached). 
 
230.  Q:  Please explain what work by other contractors we need allow for. 
  A:  The Port is operational 24 hours a day and has various operations underway simultaneously.  

Although there is no other work scheduled in the Berth 6 area at this time, the Contractor 
must be cognizant that access for other contractors or personnel to the site area may be 
required. 
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231.  Q:  Is there a schedule for port cargo operations available?  How will the cease of operations and 
abandon or temporarily vacate as necessary to facilitate port cargo operations be 
handled?  These operations will impact cost and delay contract schedule, will time and cost 
(direct and indirect) be reimbursable? 

  A:  The Port is operational 24 hours a day and has various operations underway simultaneously.  
Although there is no other work scheduled in the Berth 6 area at this time, the Contractor 
must be cognizant that access for other contractors or personnel to the site area may be 
required. 

 
232.  Q:  Instructions to Bidders, section 10 states the contractor will be required to list on the Bid 

Form all proposed subcontractors, but Bid Form Section 4.0 "Attachments" does not include 
this.  Is a subcontractor listing required from all bidders?  If so, to allow the most competitive 
pricing, can the list of proposed subcontractors be provided 48 hours after the bid deadline? 

  A:  No.  A subcontractor list is NOT required to be submitted with the bid package. 
 
233.  Q:  Bid Form, Section 4.0 "Attachments" lists the full Construction Specifications as a document 

to be submitted with bids.  Please confirm this is not required and update Bid Form 
accordingly. 

  A:  No this is not required. Please see revised Bid Form (attached). 
 
234.  Q:  Current bid time is 9 AM on 9/8 which is Wednesday morning after the Labor Day holiday on 

Monday 9/6.  To allow for the holiday and provide additional time for sub and supplier 
quotes to be evaluated, can the bid time be moved to the afternoon that day, suggest 2 PM? 

  A:  No.  Bid time remains 9AM local time. 
 
235.  Q:  What, if any, are the SBE, MBE, and WBE Participation % goals? 
  A:  There are no mandatory or required percentage goals for diversity in contracting measures. 

However, it is the goal of the Port of Port Arthur to increase the participation of local, 
minority, veteran, and women owned businesses utilized in Port contracts. As such, the Port 
has adopted the Policy Directive on Diversity in Contracting, dated June 24, 2020, and 
included as part of Appendix E to the project specifications. The Diversity in Contracting 
initiative will be evaluated by an Annual Report, a sample of which has been included in this 
Addendum, and shall become a part of Appendix E. 

 
236.  Q:  How much are liquidated damages for each calendar day after substantial completion date 

until substantial completion is obtained? 
  A:  Liquidated Damages for reasons as described in the bid documents shall be $5,600.00 per 

day and will be assessed until substantial completion. 
 
237.  Q:  How much are liquidated damages for each calendar day after the final completion date? 
  A:  Liquidated Damages for reasons as described in the bid documents shall be $5,600.00 per 

day and will be assessed until substantial completion. 
 
238.  Q:  Will the Owner make Material‐On‐Hand (MOH) payments for permanent materials fabricated 

for the project, but not yet installed into the permanent work? 
  A:  Yes. Refer to Article 15, Section 15.01.B.2 of the Standard General Conditions. 
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239.  Q:  The Contract is silent as to Access to the Work. Please confirm that the Owner shall provide 
uninterrupted access to the Work or explain what is intended and identify any known 
limitations. 

  A:  Refer to Plan Sheet G‐008. Contractor access is available 24/7 along the Joint Access road (list 
as "Existing Access Road"). The Port has a joint access agreement with the KCS (owner of the 
roadway). Speed limit is currently 12 mph. Contractors, vendors and employees must adhere 
to the speed limit. Access can be withdrawn by the KCS for failure to comply. The rail yard 
operates 24/7. The speed limit required for safety. If the existing access route if blocked (very 
rare) access can be obtained from the opposite end of the Access Road coming in from 
Terminal Road on the west side. 

 
240.  Q:  The Contract Documents appear unclear on dealing with excusable weather delays for 

adverse weather in excess of anticipated. Please provide the monthly  table of expected 
adverse weather days or confirm that the use of either U.S. Army Corps of Engineers or 
another government tabulation of expected adverse weather by month for the Project area is 
acceptable, and, confirm that such adverse weather days in excess of those expected, if any, 
shall be handled by the parties as an compensable delay, or explain what is intended. 

  A:  Refer to Article 4, Section 4.05.C of the Standard General Conditions regarding adverse 
weather. Contractor shall incorporate normal weather delays in their bid for Port Arthur, TX, 
based on Standard Baseline data available from NOAA. 

 
241.  Q:  The Contract Documents are silent on corona virus 2019 (COVID‐19) impact costs. Please 

clarify if Owner will negotiate those impacts in the form of a change order for time and cost 
impacts or provide guidance on how Offeror should price those impacts and include them in 
it offer. 

  A:  Refer to Article 4, Section 4.05.C of the Standard General Conditions. 
 
242.  Q:  The Contract Documents lack clarity on the handling of excess adverse weather. Please 

confirm that the Parties will use a standard calendar of anticipated adverse weather of 
expected days by month of expected adverse weather and that Contractor shall track, 
document and present adverse weather in excess of anticipated on a weekly basis for an 
adjustment of the Contract Time, with such adjustment presented on a monthly basis, or 
explain what is intended. 

  A:  Refer to Article 4, Section 4.05.C of the Standard General Conditions regarding adverse 
weather. Contractor shall incorporate normal weather delays in their bid for Port Arthur, TX, 
based on Standard Baseline data available from NOAA. 

 
243.  Q:  The Contract Documents are unclear on existing Hazardous Materials. Please identify any 

presently existing HAZMAT within the project limits and include the location, the specific 
material(s) and concentrations determined, when such HAZMAT is expected to be 
remediated by the Owner or explain what is intended. 

  A:  There are no known hazardous materials located on the project site. An environmental 
analysis of the site was prepared and no evidence of Recognized Environmental Conditions 
(RECs) likely to affect the proposed project were observed. 
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244.  Q:  The Contract Documents appear unclear on permits. Please confirm that any and all 
Project/building permits shall be the sole responsibility of the Client/Owner or explain what 
is intended. 

  A:  A building permit from the City of Port Arthur is not required for this project. Permits for 
Stormwater, cathodic protection deep wells and any other project related items will be the 
responsibility of the Contractor. 

 
245.  Q:  The Contract Documents appear unclear on the relocation of any utility conflicts, if 

encountered. Please identify necessary each incomplete utility relocation, if any, within the 
project limits with a date for completion and a contact for coordination; and, please confirm 
that the Parties shall negotiate an equitable adjustment for any cost or time impacts resulting 
from undisclosed utilities, if encountered, or explain what is intended. 

  A:  Known utilities are shown on contract drawings.  It is the Contractor’s responsibility to locate 
all utilities prior to commencing work. Any additional utilities not shown will be addressed in 
accordance with Article 11 of the Standard General Conditions. 

 
246.  Q:  Per the construction specifications Section 00 02 00.00‐3, item 10 Subcontractors, Suppliers 

and Others state that the Contractor will be required to list on the Bid Form all proposed 
subcontractors.  Please clarify where we are to list the subcontractors on the Bid Form.  Also 
please clarify if it is only subcontractors to be listed or are material suppliers required to be 
listed? 

  A:  A subcontractor list is NOT required to be submitted with the bid package.  The Port however 
reserves the right to request list of subcontractors and vendors at a future time. 

 
247.  Q:  The amount of liquidated damages is not identified in the Contract Documents. Please 

confirm the amount of liquidated damage to be assessed by Owner in the event of late 
completion. 

  A:  Liquidated Damages for reasons as described in the bid documents shall be $5,600.00 per 
day and will be assessed until substantial completion. 

 
248.  Q:  Where is the nearest waterline available to service the office area? 
  A:  Reference Sheet P‐002. Nearest waterline is located at the end western return wall on Berth 

5. 
 
 
BIDDER MUST ACKNOLWEDGE THIS ADDENDUM ON THEIR BID FORM. 
 

END OF ADDENDUM 2 
 

8/27/2021 
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  BID FORM: Port of Port Arthur Berth 6 Expansion 
 
 
To:   Port of Port Arthur Navigation District of Jefferson County, Texas 
    221 Houston Avenue  
    Port Arthur, Texas 77640 

 
From:     ________________________________________ 
    (Name of firm submitting bid)  
 
Project:   _____________________ Project  
 
 
1.0   DECLARATION  
 
  Having carefully examined the place of the Work, the Drawings and Project Manual prepared by Collins 
Engineers, Inc., we agree to accomplish the work in accordance with the Contract Documents, and will enter into a 
Contract (Agreement), if awarded on the basis of this bid, within _______ days after the receipt of bids. 
 
Bidder acknowledges receipt of the following ADDENDA: 
 
Addendum No.      Signature Acknowledging Receipt 
 
_____________    _____________________________ 
 
_____________    _____________________________ 
 
_____________    _____________________________ 
 
_____________    _____________________________ 
 
 
2.0   PROPOSAL  
 

A. We, the undersigned, offer to perform the work for the following amounts: 
 
TOTAL BID PRICE OF ALL BASE BID WORK: 
_____________________________________________________________________________  
 
_______________________________________________DOLLARS. $         
 
 
ALTERNATE ITEM A: ADDITIONAL PRICE IF DREDGE DISPOSAL IN PLACEMENT AREA 11 IS REQUIRED 
INSTEAD OF PLACEMENT 8: 
_______________________________________________DOLLARS. $         
 
ALTERNATE ITEM B: ADDITIONAL PRICE IF DREDGE DISPOSAL IN PLACEMENT AREA 9A IS REQUIRED 
INSTEAD OF PLACEMENT 8: 
_______________________________________________DOLLARS. $         
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ALTERNATE ITEM C: ADDITIONAL PRICE IF DREDGE DISPOSAL IN PLACEMENT AREA 9B IS REQUIRED 
INSTEAD OF PLACEMENT 8: 
 
_______________________________________________DOLLARS. $         
 

 
B. We agree to substantially complete the work within ________ calendar days after the date the 

contract time commences to run. 
 
3.0   VARIABLES  
 

A. We, the undersigned, offer to perform the following unit work items, if required outside of the 
base bid quantities, for the following amounts: 

 
UNIT ITEM 1: COST PER TON OF BURIED DEBRIS REQUIRING REMOVAL, ABOVE WATER: 
 
_______________________________________________DOLLARS/TON. $       
 
UNIT ITEM 2: COST PER TON OF BURIED DEBRIS REQUIRING REMOVAL, BELOW WATER: 
 
_______________________________________________DOLLARS/TON. $       
 
UNIT ITEM 3: COST FOR PRE‐DRILLING 24‐INCH PRESTRESSED PILES: 
 
_______________________________________________DOLLARS/EA. $       
 
UNIT ITEM 4: COST FOR DIFFERENCE IN DREDGE QUANTITY: 
(Base Bid Assumes 265,000 cubic yards.  This price is for additive or deduct amount.) 
 
_______________________________________________DOLLARS/YD3 $       

 
 
B.   We agree to substantially complete the work with no more than the following calendar days 

added to the base contract duration, based on the unit items required outside the base bid 
quantities. 

 
UNIT ITEM 1: ADDITIONAL DAYS REQUIRED PER TON OF BURIED DEBRIS REQUIRING REMOVAL, ABOVE 
WATER: 
 
_______________________________________________DAYS/TON.        
 
UNIT ITEM 2: ADDITIONAL DAYS REQUIRED PER TON OF BURIED DEBRIS REQUIRING REMOVAL, BELOW 
WATER: 
 
_______________________________________________DAYS/TON.        
 
UNIT ITEM 3: ADDITIONAL DAYS FOR PRE‐DRILLING 24‐INCH PRESTRESSED PILES: 
 
_______________________________________________DAYS/EA.        
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4.0   ATTACHMENTS  
 
  The following documents are attached as an integral part of this bid proposal:  
 

A.   Bid Security  
B.   Port of Port Arthur Berth 6 Expansion Construction Specifications 
C.   Sealed Envelope containing Contractor’s Itemized Breakdown of the Lump Sum bid elements 
D.  Sealed financial statement (00 82 00) 
E.  Certification regarding lobbying (00 83 00‐1) 
F.  Good Faith Effort Certification (00 84 00‐1) 
 

 
5.0   SIGNATURES  
 
  Bidder:   __________________________________________________________ 

(Print or type the full name of your proprietorship, partnership, corporation or joint 
venture.*)  
 

  By:  
  __________________________________________________________ 
(Signature of duly authorized officer of the company)  
 

  Name:             
_____________________________________________________________ 

      (Print or type name and company title)  
 
  Address:         _____________________________________________________________ 
      (Print or type business address of Bidder)  
 
  Telephone: 

  __________________________________________________________ 
      (Print or type telephone number)  
 
*If the Bidder is a joint venture, add additional identification and signatures/or each member of the joint venture, 
in the space below.  

 
 

END OF DOCUMENT 

 
00 41 00.00 
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SECTI ON 05 12 00

STRUCTURAL STEEL
05/14

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  al l  
s t r uct ur al  st eel .

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AI SC 326 ( 2009)  Det ai l i ng f or  St eel  Const r uct i on

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A2. 4 ( 2012)  St andar d Symbol s f or  Wel di ng,  
Br azi ng and Nondest r uct i ve Exami nat i on

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASME I NTERNATI ONAL ( ASME)

ASME B46. 1 ( 2009)  Sur f ace Text ur e,  Sur f ace Roughness,  
Wavi ness and Lay

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A449 ( 2014)  St andar d Speci f i cat i on f or  Hex Cap 
Scr ews,  Bol t s,  and St uds,  St eel ,  Heat  
Tr eat ed,  120/ 105/ 90 ksi  Mi ni mum Tensi l e 
St r engt h,  Gener al  Use
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ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A572/ A572M ( 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Col umbi um- Vanadi um 
St r uct ur al  St eel

ASTM A6/ A6M ( 2014)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Rol l ed St r uct ur al  St eel  
Bar s,  Pl at es,  Shapes,  and Sheet  Pi l i ng

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM A775/ A775M ( 2017)  St andar d Speci f i cat i on f or  
Epoxy- Coat ed St eel  Rei nf or c i ng Bar s

ASTM A780/ A780M ( 2009;  R 2015)  St andar d Pr act i ce f or  
Repai r  of  Damaged and Uncoat ed Ar eas of  
Hot - Di p Gal vani zed Coat i ngs

ASTM F1554 ( 2018)  St andar d Speci f i cat i on f or  Anchor  
Bol t s,  St eel ,  36,  55,  and 105- ksi  Yi el d 
Strength

ASTM F2329 ( 2013)  Zi nc Coat i ng,  Hot - Di p,  Requi r ement s 
f or  Appl i cat i on t o Car bon and Al l oy St eel  
Bol t s,  Scr ews,  Washer s,  Nut s,  and Speci al  
Thr eaded Fast ener s

ASTM F436 ( 2011)  Har dened St eel  Washer s

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 01 Pr econst r uct i on Submi t t al s

AI SC Fabr i cat i on Pl ant  Qual i t y Cer t i f i cat i on

SD- 02 Shop Dr awi ngs

Fabr i cat i on dr awi ngs i ncl udi ng descr i pt i on of  connect i ons

SD- 03 Pr oduct  Dat a

Galvanizing

Wel di ng el ect r odes and r ods

Non- Shr i nk Gr out
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SD- 06 Test  Repor t s

Bol t s,  nut s,  and washer s

SD- 07 Cer t i f i cat es

Steel

Bol t s,  nut s,  and washer s

Galvanizing

Wel di ng pr ocedur es and qual i f i cat i ons

Wel di ng el ect r odes and r ods

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 03 62 16. 00 -  NON- SHRI NK GROUT
B.    Sect i on 09 97 13. 00 20 -  STEEL COATI NGS
C.    Sect i on 31 41 16 -  STEEL PI LE BULKHEAD
D.    Sect i on 06 13 33 -  PI ER TI MBERWORK
E.    Sect i on 34 11 01. 00 -  RAI L TRACKWORK
F.    Sect i on 35 59 13. 16. 20 -  MARI NE FENDERS
G.    Sect i on 31 68 13 -  TI E RODS

1. 4   AI SC QUALI TY CERTI FI CATI ON

Wor k must  be f abr i cat ed i n an AI SC Cer t i f i ed Fabr i cat i on Pl ant ,  Cat egor y 
St d.  Submi t  AI SC f abr i cat i on pl ant  qual i t y  cer t i f i cat i on. Wor k must  be 
f abr i cat ed i n an AI SC Cer t i f i ed Fabr i cat i on Pl ant ,  Cat egor y BU or  SBR.  
Submit AI SC f abr i cat i on pl ant  qual i t y  cer t i f i cat i on.

1. 5   QUALI TY ASSURANCE

1. 5. 1   Fabr i cat i on Dr awi ng Requi r ement s

Submit f abr i cat i on dr awi ngs f or  appr oval  pr i or  t o f abr i cat i on.   Pr epar e i n 
accor dance wi t h AI SC 326 and AI SC 325 and AI SC 317.   Fabr i cat i on dr awi ngs 
must  not  be r epr oduct i ons of  cont r act  dr awi ngs.  I ncl ude compl et e 
i nf or mat i on f or  t he f abr i cat i on and er ect i on of  t he st r uct ur e' s component s,  
i ncl udi ng t he l ocat i on,  t ype,  and si ze of  bol t s,  wel ds,  member  s i zes and 
l engt hs,  connect i on det ai l s ,  bl ocks,  copes,  and cut s.   Use AWS A2. 4 
st andar d wel di ng symbol s.  Any devi at i ons f r om t he det ai l s  shown on t he 
cont r act  dr awi ngs must  be c l ear l y  hi ghl i ght ed on t he f abr i cat i on dr awi ngs.   
Expl ai n t he r easons f or  any devi at i ons f r om t he cont r act  dr awi ngs.

1. 5. 2   Certifications

1. 5. 2. 1   Wel di ng Pr ocedur es and Qual i f i cat i ons

Pr i or  t o wel di ng,  submi t  cer t i f i cat i on f or  each wel der  st at i ng t he t ype of  
wel di ng and posi t i ons qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed 
under ,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  cer t i f y i ng t he 
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qual i f i cat i on t est s.   I f  t he qual i f i cat i on dat e of  t he wel di ng oper at or  i s  
mor e t han one- year  ol d,  t he wel di ng oper at or ' s qual i f i cat i on cer t i f i cat e 
must  be accompani ed by a cur r ent  cer t i f i cat e by t he wel der  at t est i ng t o t he 
f act  t hat  he has been engaged i n wel di ng s i nce t he dat e of  cer t i f i cat i on,  
wi t h no br eak i n wel di ng ser vi ce gr eat er  t han 6 mont hs.

Conf or m t o al l  r equi r ement s speci f i ed i n AWS D1. 1/ D1. 1M.

1. 6   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de t he st r uct ur al  st eel  syst em,  i ncl udi ng coat i ngs and gal vani z i ng,  
compl et e and r eady f or  use.   St r uct ur al  st eel  syst ems i ncl udi ng desi gn,  
mat er i al s,  i nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  
i nspect i on,  qual i t y  cont r ol ,  and t est i ng must  be pr ovi ded i n accor dance wi t h
AI SC 325 except  as modi f i ed i n t hi s cont r act .

2. 2   STEEL

2. 2. 1   St r uct ur al  St eel

Rol l ed shapes shal l  be ASTM A572/ A572M.  Angl es and Pl at es shal l  be 
ASTM A36/ A36M.  Rol l ed shapes and f ender  syst em st r uct ur al  st eel  shal l  be 
coat ed wi t h coal - t ar  epoxy i n accor dance wi t h Speci f i cat i on Sect i on 
09 97 13. 00.  Al l  ot her  st eel  shal l  be hot - di p gal vani zed i n accor dance wi t h 
t hese speci f i cat i ons,  unl ess not ed ot her wi se.

2. 2. 2   St eel  Pi pe ( Except  f or  Pi pe Pi l es)

ASTM A53/ A53M,  Type E or  S,  Gr ade B,  wei ght  c l ass STD ( St andar d) .  For  pi pe 
pi l es r ef er  t o Speci f i cat i on Sect i on 31 41 16. 

2. 3   BOLTS,  NUTS,  AND WASHERS

Submi t  t he cer t i f i ed manuf act ur er ' s mi l l  r epor t s whi ch c l ear l y show t he 
appl i cabl e ASTM mechani cal  and chemi cal  r equi r ement s t oget her  wi t h t he 
act ual  t est  r esul t s f or  t he suppl i ed f ast ener s.

2. 3. 1   Hi gh- St r engt h Bol t s

2. 3. 1. 1   Bolts

Bol t s f or  st eel - t o- st eel  connect i ons shal l  be ASTM A325 or  ASTM A449,  Type 
1.  Bol t s f or  t i mber  shal l  be ASTM A307.

2. 3. 1. 2   Nuts

Nut s f or  A325 and A449 bol t s t hr eaded r od shal l  be ASTM A563,  Gr ade DH,  Hex 
st y l e.  Nut s f or  A 307 bol t s and t hr eaded r od shal l  beASTM A563,  Gr ade A,  
Hex st y l e.
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2. 3. 1. 3   Washers

Washer s f or  A 449 bol t s and t hr eaded r od shal l  shal l  be ASTM F436.  Washer s 
f or  A307 bol t s and t hr eaded r od shal l  shal l  be ASTM F844.  Al l  bol t  heads 
and nut s bear i ng on t i mber  shal l  ut i l i ze dock washer s.

2. 3. 2   Embedded Anchor s

2. 3. 2. 1   Anchor  Rods

ASTM A449 Type 1 or  ASTM F1554 gr ade 105.   

2. 3. 2. 2   Anchor  Nut s

 ASTM A563,  Gr ade A,  hex st y l e.   

2. 3. 2. 3   Anchor  Washer s

ASTM F436.   

2. 3. 2. 4   Pl at e Washer s

ASTM A36/ A36M. 

2. 3. 3   Ti e Rods

Ti e r ods shal l  be epoxy- coat ed 75 or  80 ksi  al l - t hr ead r od,  i n accor dance 
with  ASTM A615/ A615M and ASTM A775/ A775M.  Ti e- r od syst em component s,  
i ncl udi ng ar t i cul at ed j oi nt s,  t ur nbuckl es,  and anchor age har dwar e shal l  be 
epoxy- coat ed,  coal - t ar  coat ed,  or  hot - di p gal vani zed as speci f i ed by t he 
t i e r od syst em manuf act ur er ,  and shal l  devel op 100% of  t he t ensi l e capaci t y 
of  t he t i e r ods.  See 31 68 13 TI E RODS f or  addi t i onal  r equi r ement s.

2. 4   STRUCTURAL STEEL ACCESSORI ES

2. 4. 1   Wel di ng El ect r odes and Rods

AWS D1. 1/ D1. 1M.

2. 4. 2   Non- Shr i nk Gr out

I n accor dance wi t h sect i on 03 62 16. 00

2. 5   GALVANIZING

Al l  st r uct ur al  s t eel  component s and har dwar e shal l  be hot - di p gal vani zed,  
unl ess ot her wi se not ed i n t hese speci f i cat i ons t o r ecei ve an al t er nat i ve 
coat i ng syst em or  t o be pl ai n st eel .  Gal vani z i ng shal l  be i n accor dance 
with ASTM F2329 f or  har dwar e and t hr eaded par t s excl udi ng t i e- r ods, and 
ASTM A123/ A123M or  ASTM A153/ A153M f or  pl at es,  angl es,  pi pe,  and ot her  
st eel  component s,  as appl i cabl e.  Gal vani ze af t er  f abr i cat i on t o t he maxi mum 
ext ent  pr act i cabl e.

2. 6   FABRICATION

Fabr i cat i on must  be i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  AI SC 325.   
Fabr i cat i on and assembl y must  be done i n t he shop t o t he gr eat est  ext ent  
possi bl e.  Punch,  subpunch and r eam,  or  dr i l l  bol t   hol es per pendi cul ar  t o 
t he sur f ace of  t he member .  The f abr i cat i ng pl ant  shal l  be cer t i f i ed under  
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the AI SC 201 f or  Cat egor y STD st r uct ur al  st eel wor k.

Compr essi on j oi nt s dependi ng on cont act  bear i ng must  have a sur f ace 
r oughness not  i n excess of  500 mi cr o i nch as det er mi ned by ASME B46. 1,  and 
ends must  be squar e wi t hi n t he t ol er ances f or  mi l l ed ends speci f i ed i n 
ASTM A6/ A6M.

Shop spl i ces of  member s bet ween f i el d spl i ces wi l l  be per mi t t ed onl y wher e 
i ndi cat ed on t he Cont r act  Dr awi ngs.   Spl i ces not  i ndi cat ed r equi r e t he 
appr oval  of  t he Owner ' s Repr esent at i ve.

2. 6. 1   Markings

Pr i or  t o er ect i on,  member s must  be i dent i f i ed by a pai nt ed er ect i on mar k.  
Connect i ng par t s assembl ed i n t he shop f or  r eami ng hol es i n f i el d 
connect i ons must  be mat ch mar ked wi t h scr at ch and not ch mar ks.   Do not  
l ocat e er ect i on mar ki ngs on ar eas t o be wel ded.   Do not  l ocat e mat ch 
mar ki ngs i n ar eas t hat  wi l l  decr ease member  st r engt h or  cause st r ess 
concent r at i ons.   

2. 7   DRAI NAGE HOLES

Adequat e dr ai nage hol es must  be dr i l l ed t o el i mi nat e wat er  t r aps.   Hol e 
di amet er  must  be 1/ 2 i nch and l ocat i on must  be i ndi cat ed on t he det ai l  
dr awi ngs.   Hol e s i ze and l ocat i on must  not  af f ect  t he st r uct ur al  i nt egr i t y.

PART 3   EXECUTI ON

3. 1   ERECTION

3. 1. 1   STORAGE

Mat er i al  must  be st or ed out  of  cont act  wi t h t he gr ound i n such manner  and 
l ocat i on as wi l l  mi ni mi ze det er i or at i on.

3. 2   CONNECTIONS

Except  as modi f i ed i n t hi s sect i on,  connect i ons not  det ai l ed must  be 
desi gned i n accor dance wi t h AI SC 360.   Bui l d connect i ons i nt o exi st i ng 
wor k.   Do not  t i ght en anchor  bol t s set  i n concr et e wi t h i mpact  t or que 
wr enches.   Hol es must  not  be cut  or  enl ar ged by bur ni ng.   Bol t s,  nut s,  and 
washer s must  be c l ean of  di r t  and r ust ,  and l ubr i cat ed i mmedi at el y pr i or  t o 
installation.

3. 2. 1   Common Gr ade Bol t s

ASTM A307 bol t s must  be t i ght ened t o a " snug t i ght "  f i t .   " Snug t i ght "  i s  
t he t i ght ness t hat  exi st s when pl i es i n a j oi nt  ar e i n f i r m cont act .   I f  
f i r m cont act  of  j oi nt  pl i es cannot  be obt ai ned wi t h a f ew i mpact s of  an 
i mpact  wr ench,  or  t he f ul l  ef f or t  of  a man usi ng a spud wr ench,  cont act  t he 
Owner ' s Repr esent at i ve f or  f ur t her  i nst r uct i ons.

3. 3   GAS CUTTI NG

Use of  gas- cut t i ng t or ch i n t he f i el d f or  cor r ect i ng f abr i cat i on er r or s 
wi l l   be per mi t t ed on mi nor  member s not  under  st r ess onl y af t er  appr oval  
has been obt ai ned f r om t he Owner ' s Repr esent at i ve.
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3. 4   WELDING

Wel di ng must  be i n accor dance wi t h AWS D1. 1/ D1. 1M.  Pr ovi de AWS D1. 1/ D1. 1M 
qual i f i ed wel der s,  wel di ng oper at or s,  and t acker s.

Devel op and submi t  t he Wel di ng Pr ocedur e Speci f i cat i ons ( WPS)  f or  al l  
wel di ng,  i ncl udi ng wel di ng done usi ng pr equal i f i ed pr ocedur es.   
Pr equal i f i ed pr ocedur es may be submi t t ed f or  i nf or mat i on onl y;  however ,  
pr ocedur es t hat  ar e not  pr equal i f i ed must  be submi t t ed f or  appr oval .

3. 4. 1   Removal  of  Tempor ar y Wel ds,  Run- Of f  Pl at es,  and Backi ng St r i ps

 Remove onl y f r om f i ni shed ar eas.   

3. 5   GALVANI ZI NG REPAI R

Repai r  and r ecoat  z i nc coat i ng whi ch has been f i el d or  shop cut ,  bur ned by 
wel di ng,  abr aded,  or  ot her wi se damaged t o such an ext ent  as t o expose t he 
base met al .   Thor oughl y c l ean t he damaged ar ea by wi r e br ushi ng and r emove 
t r aces of  wel di ng f l ux and l oose or  cr acked zi nc coat i ng pr i or  t o 
pai nt i ng.   Pai nt  c l eaned ar ea wi t h t wo coat s of  z i nc oxi de- zi nc dust  pai nt  
conf or mi ng t o ASTM A780/ A780M and MIL-P-21035 .   Compound pai nt  wi t h a 
sui t abl e vehi c l e i n a r at i o of  one par t  z i nc oxi de t o f our  par t s z i nc dust  
by wei ght .  Do not  heat  sur f aces t o whi ch r epai r  pai nt  has been appl i ed.

3. 6   EPOXY COATI NG REPAI R

Repai r  and r ecoat  epoxy coat i ng whi ch has been f i el d or  shop cut ,  bur ned by 
wel di ng,  abr aded,  or  ot her wi se damaged t o such an ext ent  as t o expose t he 
base met al .   Thor oughl y c l ean t he damaged ar ea by wi r e br ushi ng and r emove 
t r aces of  wel di ng f l ux and l oose or  cr acked coat i ng pr i or  t o pai nt i ng.   
Pai nt  c l eaned ar ea wi t h an f i el d- appl i ed epoxy coat i ng syst em i n accor dance 
with ASTM A775/ A775M.  Do not  heat  sur f aces t o whi ch r epai r  pai nt  has been 
applied.

3. 7   FI ELD QUALI TY CONTROL

Per f or m f i el d t est s,  and pr ovi de l abor ,  equi pment ,  and i nci dent al s r equi r ed 
f or  t est i ng,  except  t hat  el ect r i c  power  f or  f i el d t est s wi l l  be f ur ni shed 
as set  f or t h i n Di v i s i on 1.   The Owner ' s Repr esent at i ve must  be not i f i ed i n 
wr i t i ng of  def ect i ve wel ds,  bol t s ,  nut s,  and washer s wi t hi n 7 wor ki ng days 
of  t he dat e of  t he i nspect i on.

3. 7. 1   Welds

3. 7. 1. 1   Vi sual  I nspect i on

AWS D1. 1/ D1. 1M.   Fur ni sh t he ser vi ces of  AWS- cer t i f i ed wel di ng i nspect or s 
f or  f abr i cat i on and er ect i on i nspect i on and t est i ng and ver i f i cat i on 
inspections.

I nspect  pr oper  pr epar at i on,  s i ze,  gaugi ng l ocat i on,  and accept abi l i t y  of  
wel ds;  i dent i f i cat i on mar ki ng;  oper at i on and cur r ent  char act er i st i cs of  
wel di ng set s i n use.

        - -  End of  Sect i on - -
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SECTI ON 26 42 00. 00

SOI L SI DE I MPRESSED CURRENT CATHODI C PROTECTI ON SYSTEM SPECI FI CATI ONS
06/20

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  a cat hodi c 
pr ot ect i on syst em on t he l andwar d s i de of  t he bul khead,  i ncl udi ng but  not  
l i mi t ed t o t he f ol l owi ng wor k:

A.    I nst al l  s i x  deep wel l  l i near  anode cat hodi c pr ot ect i on syst ems t o 
cat hodi cal l y pr ot ect  t he st eel  bul khead wal l  associ at ed wi t h Ber t h 6 at  
t he Por t  of  Por t  Ar t hur  i n Por t  Ar t hur ,  Texas.

B.    Ther e ar e t o be s i x new ai r - cool ed r ect i f i er s i nst al l ed as par t  of  
t hi s wor k.

C.    Ener gi ze,  adj ust ,  and i nspect  t he cat hodi c pr ot ect i on syst em af t er  
installation.

D.    The cat hodi c pr ot ect i ons syst ems shal l  be i nst al l ed,  ener gi zed and 
t est ed by a Cont r act or  r egul ar l y engaged i n t he f i el d of  cat hodi c 
pr ot ect i on and have an accept ed and successf ul  document ed hi st or y of  
syst em i nst al l at i ons.   

1.    The Cont r act or  must  pr ovi de al l  l abor ,  mat er i al s,  and 
super vi s i on f or  t he i nst al l at i on of  t he cat hodi c pr ot ect i on syst em.
2.    The Cont r act or  must  have at  l east  f i ve ( 5)  year s of  
verifiable exper i ence i n t he i nst al l at i on of  mar i ne CP syst ems.

E.    The Cont r act or  shal l  mai nt ai n at  al l  t i mes dur i ng const r uct i on 
wor k,  a qual i f i ed Pr oj ect  Manager  on- si t e t o di r ect  t he const r uct i on 
act i v i t i es,  and t o i nt er f ace wi t h t he Owner  and t he Engi neer ,  as 
required.

F.    Cont r act or  t o make t hemsel ves avai l abl e f or  weekl y meet i ngs wi t h 
t he Por t  and t he Por t ' s  r epr esent at i ves.

G.    The on- si t e Pr oj ect  Manager  shal l  have at  mi ni mum t he f ol l owi ng 
credentials:

1.    Nat i onal  Associ at i on of  Cor r osi on Engi neer  Cat hodi c 
Pr ot ect i on Techni c i an 
2.    The Pr oj ect  Manager  must  have f i ve ( 5)  year s of  exper i ence i n 
i nst al l i ng and ser vi c i ng CP syst ems on mar i ne st r uct ur es.

H.    The cont r act or  shal l  secur e t he ser vi ces of  a Nat i onal  Associ at i on 
of  Cor r osi on Engi neer s cer t i f i ed CP Speci al i s t  ( CPS) .

1.    The CP Speci al i s t  shal l  be a subcont r act or  and be i ndependent  
of  and not  ot her wi se af f i l i at ed wi t h t he Cont r act or ,  or  t he 
manuf act ur er  or  di st r i but or  of  CP pr oduct s or  mat er i al s used i n 
t he pr oj ect .   

I .    Cont r act or  shal l  pr ovi de Qual i t y Assur ance f or  ever y phase of  t he 
CP i nst al l at i on.

J.    The owner  shal l  be r esponsi bl e f or  f ur ni shi ng and/ or  i nst al l i ng a 
st or age ar ea f or  mat er i al s.
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K.    Det ai l s  of  pr oposed depar t ur es due t o act ual  f i el d condi t i ons 
and/ or  ot her  causes shal l  be submi t t ed t o t he Engi neer  f or  appr oval  
pr i or  t o any const r uct i on devi at i on bei ng t aken.

1. 1   REFERENCES

ASTM I NTERNATI ONAL ( ASTM)

ASTM B265 ( 2020)  St andar d Speci f i cat i on f or  Ti t ani um 
and Ti t ani um Al l oy St r i p,  Sheet ,  and Pl at e

ASTM B338 ( 2010)  St andar d Speci f i cat i on For  Seaml ess 
And Wel ded Ti t ani um And Ti t ani um Al l oy 
Tubes For  Condenser s And Heat  Exchanger s

UNDERWRI TERS LABORATORI ES ( UL)

UL 6 ( 2007;  Repr i nt  Sep 2019)  UL St andar d f or  
Saf et y El ect r i cal  Ri gi d Met al  Condui t - St eel

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2019;  TI A 19- 1;  TI A 19- 2;  TI A 19- 3;  TI A 
19- 4;  ERTA 1 2019)  Nat i onal  El ect r i cal  Code

NACE I NTERNATI ONAL ( NACE)

NACE SP0169 ( 2013)  Cont r ol  of  Ext er nal  Cor r osi on on 
Under gr ound or  Submer ged Met al l i c  Pi pi ng 
Systems

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:

SD- 01 Pr econst r uct i on Submi t t al s

QA/ QC Pl an

SD- 03 Pr oduct  Dat a

I mpr essed Cur r ent  Anodes

Rectifiers

Deep Wel l  Anode

Backfill

Condui t s And Fi t t i ngs

Subexot her mi c Wel ds

SD- 06 Test  Repor t s

El ect r i cal  Cont i nui t y Ver i f i cat i on
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Pr e- I nst al l at i on Pot ent i al  Measur ement

Interference

Ener gi z i ng And Test i ng

Fi nal  Test i ng

SD- 11 Cl oseout  Submi t t al s

I dent i f i ed Ut i l i t i es

Report

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 26 00 01. 05 -  BASI C ELECTRI CAL REQUI REMENTS
B.    Sect i on 26 42 00. 01 -  WATER SI DE I MPRESSED CURRENT CATHODI C 
PROTECTI ON SYSTEM SPECI FI CATI ONS

1. 4   QUALI TY CONTROL

Submi t  a QA/ QC pl an pr i or  t o commenci ng t he CP wor k.   Pl an shal l  addr ess 
al l  r equi r ed t asks t o be per f or med by t he CPS as wel l  as t est  met hods and 
t est i ng i nst r ument at i on t o be used.   Pr ovi de t he f ol l owi ng qual i f i cat i ons 
i n t he pl an:

1.    Cont r act or  conduct i ng t he i nst al l at i on,  submi t  qual i f i cat i ons and j ob 
r ef er ence l i s t  and c l i ent  cont act  i nf or mat i on.
2.    Cont r act or ' s on- si t e Pr oj ect  Manager  i ncl udi ng NACE cer t i f i cat i on and 
resume.
3.    Cor r osi on Speci al i s t  i ncl udi ng NACE cer t i f i cat i on and r esume.

1. 5   PERMITS

Pr i or  t o t he st ar t  of  const r uct i on,  t he Cont r act or  shal l  appl y t o t he 
pr oper  aut hor i t i es f or  per mi t s r equi r ed f or  i nst al l at i on of  t he cat hodi c 
pr ot ect i on syst em.  Thi s i ncl udes but  i s  not  l i mi t ed t o f i l i ng For m GW- 1 
wi t h t he Texas Rai l r oad Commi ssi on.

The cont r act or  shal l  di al  811 t o cont act  ei t her  Texas811 or  Lone St ar  811 
One- Cal l  cent er  i n t he st at e of  Texas pr i or  t o const r uct i on t o l ocat ed any 
exi st i ng ut i l i t i es wi t hi n t he wor k ar ea.   Exi st i ng ut i l i t i es i ncl ude,  but  
ar e not  l i mi t ed t o,  wat er  l i nes,  gas l i nes,  t el ephone,  st r eet  l i ght s,  sewer  
and st or m dr ai ns and over head and under gr ound el ect r i c  ut i l i t i es.

Cont act or  t o not e any i dent i f i ed ut i l i t i es on t he as- bui l t  pl ans

1. 6   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .
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 PART 2   PRODUCTS

2. 1   I mpr essed cur r ent  anodes

The anodes shal l  be a 150 f t  cont i nuous mi xed met al  oxi de ( MMO)  coat ed 
t i t ani um anode.   Each anode wel l  shal l  be capabl e of  a mi ni mum cur r ent  
out put  of  30 A f or  20 year s of  ser vi ce.   

1.    Mat cor ' s Dur ammo Deep Anode syst em Type M or  appr oved equal .
2.    The pr i mar y anode wi l l  i ncor por at e a cont i nuous t i t ani um subst r at e 
wi t h a t her mal l y  appl i ed i ner t  di mensi onal l y st abl e,  cat al yzed,  
el ect r i cal l y  conduct i ve i r i di um/ t ant al um composi t i on mi xed met al  ox i de 
coating.
3.    Anode subst r at e:  The subst ance shal l  be t i t ani um,  cer t i f i ed t o 
conf or m t o Gr ade 1 as def i ned wi t hi n speci f i cat i on r ef er ence ASTM B338, 
ASTM B265,  Di n 3. 7025,  3. 7035.

Gr ade 1  ( %)

Nitrogen max 0. 03

Carbon max 0. 08

Hydrogen max 0. 015

Iron max 0. 3

Oxygen max 0. 18

Residuals max each 0. 1

Residuals max t ot al  0. 4

Titanium balance

2. 2   Backfill

SC 3 cal c i ned pet r ol eum coke,  as manuf act ur ed by Lor esco I nc. ,  or  appr oved 
equal ,  shal l  be used t o backf i l l  t he i mpr essed cur r ent  anodes.   Anode 
backf i l l  shal l  conf or m t o t he f ol l owi ng:

Typi cal  Composi t i on

Component Percentage

Carbon 99.35

Ash 0.6

Volatiles 0

Moisture 0.05
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2. 3   Wel l  Har dwar e

A.    The deep wel l  anode shal l  be equi pped wi t h a Schedul e 40 PVC 
casing.

1.    The casi ng shal l  be 10 i nches di amet er ,  and 10 f eet  l ong 
minimum.
2.    Casi ng seal ant  shal l  be Bent oni t e Pr oduct  NSF 61 appr oval .
3.    The casi ng end shal l  be t er mi nat ed wi t h a 10"  di amet er ,  
Schedul e 40 PVC cap.  

B.     PVC vent  pi pe shal l  be used f r om t he bot t om of  t he l i near  anode 
t o t he sur f ace f or  di ssi pat i ng gases.

1.    The pl ast i c  vent  pi pe shal l  be 1- i nch di amet er  s l ot t ed 
piping. 
2.    The pl ast i c  vent  pi pe shal l  ext end above t he wel l  cap and t he 
vent  out l et  shal l  be scr eened and i nst al l ed i n an i nver t ed manner .

2. 4   Anode Header  Wi r e

1.    Anode header  wi r e shal l  be #1/ 0 HMWPE wi t h r ed i nsul at i on.
2.    Negat i ve header  wi r e shal l  be #1/ 0 HMWPE wi t h bl ack i nsul at i on.

2. 5   Rectifiers

a.    DC r at ed f or  100 V and 50 Amps.
2.    AC i nput  i s  3 Phase.
3.    Vol t age adj ust ment  ut i l i z i ng coar se and f i ne t aps.
4.    AC ci r cui t  br eaker  t o pr ovi de over l oad and shor t  c i r cui t  
protection.
5.    Encl osur e shal l  be gal vani zed st eel  per  ASTM 123.
6.    Rect i f i er  shal l  have anal og ammet er  and vol t met er .
7.    Al l  r ect i f i er  uni t s shal l  bear  t he manuf act ur er s namepl at e and not  
be r e- br anded.

2. 6   Condui t s and f i t t i ngs

1.    The mi ni mum condui t  s i ze shal l  be 2 i nch unl ess ot her wi se 
i ndi cat ed.  Ref er  t o NFPA 70 ( NEC)  f or  addi t i onal  condui t  s i ze 
requirements.
2.    Condui t  and f i t t i ngs pl aced bel ow gr ade shal l  be PVC,  Schedul e 80.
3.    Condui t  and f i t t i ngs pl aced above gr ade shal l  be r i gi d st eel .  
Ri gi d St eel  condui t  shal l  be gal vani zed conf or mi ng t o UL 6.
4.    For  bur i ed condui t  a war ni ng t ape shal l  be bur i ed above i t .   The 
war ni ng and i dent i f i cat i on t ape shal l  be an i ner t  pl ast i c f i l m desi gned 
f or  pr ol onged under gr ound use.  The t ape shal l  be a mi ni mum of  3 i nches 
wi de and a mi ni mum of  4 mi l s t hi ck.  The t ape shal l  be cont i nuousl y 
pr i nt ed over  t he ent i r e l engt h wi t h t he wor di ng " CAUTI ON:   CATHODI C 
PROTECTI ON CABLE BURI ED BELOW" .  The wor di ng shal l  be pr i nt ed usi ng bol d 
bl ack l et t er s.   The col or  of  t he t ape shal l  be r ed.

2. 7   SubExot her mi c wel ds

Exot her mi c wel ds shal l  be i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and shal l  be Cadwel d,  as manuf act ur ed by Er i co Pr oduct s,  
I nc.  or  Ther mowel d as manuf act ur ed by cont i nent al  I ndust r i es,  I nc.  or  
appr oved equi val ent .
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PART 3   EXECUTI ON

3. 1   Const r uct i on Coor di nat i on Schedul e Sequenci ng

The Cont r act or  shal l  coor di nat e hi s/ her  wor k t o mai nt ai n an open and 
accessi bl e t r af f i cway f or  al l  Por t  r oadways.   

The Cont r act or  shal l  not  i nt er f er e wi t h Owner ' s oper at i ons and schedul e 
wor k ar ound vessel s at  t he ber t hs.

3. 2   Storage

Al l  mat er i al s and equi pment  t o be used i n const r uct i on shal l  be st or ed i n 
such a manner  t o be pr ot ect ed f r om det r i ment al  ef f ect s f r om t he el ement s.   

3. 3   Inspection

I dent i f y l ocat i on of  bul khead wal l  t i e backs and ver i f y t hat  wel l  i s  
cent er ed bet ween t he t i eback.  Ti e- backs ar e at  appr oxi mat e 9- f oot  spaci ng.

3. 4   El ect r i cal  cont i nui t y ver i f i cat i on

1.    Cont r act or  shal l  ver i f y al l  pi pe pi l es and sheet  pi l es i n t he 
bul khead wal l  ar e el ect r i cal l y  cont i nuous.  I f  sheet  pi l es ar e f ound t o 
be el ect r i cal l y  i sol at ed t hen cont i nui t y cor r ect i ons ar e t o be made by 
Contractor
2.    Cont r act or  shal l  submi t  pr ocedur e f or  el ect r i cal  cont i nui t y 
t est i ng and cont i nui t y cor r ect i ons t o Engi neer  f or  appr oval  and shal l  
submi t  r epor t  det ai l i ng r esul t s of  el ect r i cal  cont i nui t y t est i ng t o 
Engineer.

3. 5   PRE- I NSTALLATI ON STRUCTURE- TO- SOI L POTENTI AL MEASUREMENTS OF THE 
BULKHEAD WALL.

The Cont r act or  shal l  measur e pot ent i al s al ong t he bul khead wal l  wi t h an 
Owner  i n at t endance.

1.    The measur ement s shal l  be conduct ed at  ever y t est  st at i on ever y 50 
feet along the bul khead wal l  l engt h.
2.    Measur ement s shal l  be conduct ed by placing lowering t he r ef er ence 
el ect r ode connect ed t o t he negat i ve t er mi nal  of  t he mul t i - met er  on t he 
sur f ace of  t he concr et e s l abdown i nt o t he t est  st at i on unt i l  t he 
r ef er ence el ect r ode cont act s t he under l y i ng soi l ,  whi l e t he l ead f r om 
t he posi t i ve t er mi nal  of  t he mul t i - met er  i s  connect ed t o t he piling
st r uct ur e t er mi nal  of  t he t est  st at i on. 
3.    Cont r act or  shal l  use a copper - copper  sul f at e r ef er ence el ect r ode.  
4.    Cont act or  shal l  submi t  pr e- i nst al l at i on pot ent i al  measur ement  
r epor t  t o Engi neer .

3. 6   WELL DRI LLI NG 

1.    The Cont r act or  shal l  obt ai n and pay f or  al l  f ees and per mi t s 
r equi r ed f or  wel l  dr i l l i ng.
2.    The Cont r act or  shal l  pr ot ect  t he wel l  bor e f r om t he i nt r usi on of  
cont ami nant s i nt o t he hol e at  al l  t i mes.  
3.    The Cont r act or  i s  r esponsi bl e f or  t he cost  of  al l  c l eanup 
associ at ed wi t h cont ami nat i on of  t he wel l  and/ or  j ob s i t e r esul t i ng 
f r om t he Cont r act or ' s wor k.
4.       Fr esh wat er  shal l  be c i r cul at ed f r om t he bot t om of  t he hol e t o 
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cl ear  t he wel l  of  dr i l l i ng mud and cut t i ngs af t er  t he wel l  i s  dr i l l ed.
5.    Loadi ng of  anodes and ot her  equi pment  i n t he wel l  shal l  be done i n 
t he pr esence of  t he CPS.   Loadi ng of  t he anodes i nt o t he wel l  shal l  be 
a cont i nuous oper at i on f r om st ar t  of  l oadi ng anode t o compl et i on of  
backf i l l i ng.   
6.    The wel l  shal l  be cover ed wi t h a st eel  t r ench pl at e whenever  t he 
wel l  i s  l ef t  unat t ended.  

3. 7   WELL CASI NG

The cont r act or  shal l  i nst al l  10"  di amet er  PVC Sch 40 casi ng wi t h cap.

3. 8   VENT PI PE

1.    The bot t om of  t he vent  pi pe shal l  be secur el y capped.

2.    The t op of  t he vent  pi pe shal l  be t empor ar i l y  seal ed dur i ng t he 
coke br eeze l oadi ng pr ocess.   Any f or ei gn mat er i al  ent er i ng t he vent  
pi pe shal l  be r emoved.

3. 9   LOADI NG THE ANODE

The CPS shal l  v i sual l y i nspect  t he anode l ead f or  abr asi on or  ot her  damage 
as t he anode i s l ower ed i nt o pl ace.   A damaged anode i s not  accept abl e and 
shal l  not  be i nst al l ed.

3. 10   COKE BREEZE BACKFI LL

Coke backf i l l  shal l  be pl aced usi ng a s l ur r y pump whi ch pumps t he coke i nt o 
t he bot t om of  t he hol e,  f i l l i ng t he wel l  f r om t he bot t om up.  

1.    Coke shal l  not  be pumped t hr ough t he vent  pi pe.
2.    Coke br eeze shal l  be mi xed wi t h wat er  when i nt r oduced i nt o t he 
hol e t o pr event  br i dgi ng or  t he cr eat i on of  voi ds.   At  t he t i me of  
i nt r oduct i on of  t he backf i l l ,  t he hol e shal l  cont ai n suf f i c i ent  wat er  
t o mi ni mi ze br i dgi ng and t he r at e of  i nt r oduct i on of  t he backf i l l  shal l  
be cont r ol l ed t o mi ni mi ze t he possi bi l i t y  of  br i dgi ng.  I n t he event  
t hat  voi ds or  br i dgi ng does occur ,  t he Cont r act or  shal l  cor r ect  t he 
def i c i ency t o t he sat i sf act i on of  t he CPS.
3.    Coke br eeze shal l  be pl aced i n t he hol e at  a st eady r at e t o ensur e 
t hat  t he coke br eeze does not  br i dge or  bl ock t he hol e.   The hol e shal l  
be kept  compl et el y f ul l  of  wat er  dur i ng pl acement  of  backf i l l .
4.    Coke shal l  be al l owed 24 hour s t o set t l e.  Af t er  24 hour s,  t he coke 
col umn shal l  be t opped of f  as r equi r ed t o achi eve t he speci f i ed coke 
col umn l engt h.
5.    The cont r act or  shal l  r ecor d t he t ot al  wei ght  of  coke br eeze pl aced 
i n each anode wel l .

3. 11   DI SPOSAL OF DRI LLI NG FLUI DS,  CUTTI NGS AND MUD

Dr i l l i ng mud and cut t i ngs shal l  be di sposed of  by t he Cont r act or  at  a 
sui t abl e di sposal  s i t e.

3. 12   NEGATI VE STRUCTURE CONNECTI ON

Each of  t he s i x r ect i f i er s wi l l  r equi r e t wo negat i ve st r uct ur e connect i ons.

1.    The st r uct ur e l eads ar e t o be #1/ 0 AWG,  st r anded,  copper ,  s i ngl e 
conduct or  wi t h hi gh mol ecul ar  wei ght  pol yet hyl ene i nsul at i on ( HMWPE) .

SECTI ON 26 42 00. 00  Page 7



Por t  of  Por t  Ar t hur  Ber t h 6 10615

2.    The t est  l eads ar e t o be t her mi t e wel ded t o a 4"  x 4"  x 1/ 4"  t hi ck 
st eel  pl at e.   Pr i or  t o t he t her mi t e wel di ng pr ocess,  t he 4"  squar e 
pl at e shal l  be c l eaned t o SP 10 near - whi t e bl ast  c l eani ng.   
3.    The bul khead wal l  wher e t he pl at e i s t o be wel ded shal l  be c l eaned 
t o SP 10 near - whi t e bl ast  c l eani ng.   
4.    The ar ea on t he bul khead wal l  t hat  i s  t o be c l eaned shal l  be an 
ar ea t hat  i s  a mi ni mum of  12"  squar e.   
5.    The 4"  squar e pl at e i s t o be doubl e pass wel ded a f ul l  360 degr ees 
ar ound t he pl at e t o t he bul khead wal l  f ace.   The pl at e i s t o be 
cent er ed i n t he 12"  squar e bl ast ed ar ea.
6.    The ent i r e ar ea on t he bul khead wal l  c l eaned and t he wel ded st eel  
pl at e ar e t o be coat ed wi t h Al oci t  28. 15 t o a 24- mi l  t hi ckness,  or  
appr oved equal .   
7.    The coat i ng shal l  be appl i ed by a f act or y cer t i f i ed appl i cat or .

3. 13   HOT WORK 

Hot  wor k i s def i ned as any wor k act i v i t y whi ch coul d ser ve as an i gni t i on 
sour ce f or  any f l ammabl e mat er i al .   Exampl es of  hot  wor k i ncl ude,  but  ar e 
not  l i mi t ed t o,  wel di ng,  br azi ng,  bur ni ng,  gr i ndi ng,  saw cut t i ng,  
sandbl ast i ng,  chi sel i ng concr et e,  or  ot her  i mpact  cut t i ng;  pneumat i c or  
el ect r i c  power ed dr i l l i ng;  open f l ames;  use of  expl osi ve r amset s;  use of  
non- expl osi on pr oof  el ect r i cal  equi pment  ( heat er s,  el ect r i c  t ool s,  mot or s 
and l i ght s)  and oper at i ng mot or i zed equi pment .   

1.    The cont r act or  Shal l  not i f y  t he Owner  at  l east  24 hour s i n advance 
of  t he t i me t hat  a hot  wor k per mi t  i s  needed f or  each wor k s i t e.  
2.    I t  i s  a st andar d saf et y pol i cy t hat  no hot  wor k wi l l  be al l owed 
wi t hi n 500 f eet  of  any di esel  shi p dur i ng l oadi ng oper at i ons.   Thi s 
mi ni mum di st ance may be i ncr eased by t he Owner  whenever  a r easonabl e 
possi bi l i t y  exi st s t hat  an ext er nal  sour ce of  hydr ocar bon,  usual l y f r om 
upwi nd or  f r om near by di esel  l oadi ng oper at i ons,  coul d cause a change 
i n condi t i ons whi ch coul d cr eat e an i mmedi at e hazar d or  unsaf e 
condition. 
3.    The Cont r act or  shal l  schedul e al l  hot  wor k ar ound t he di esel  
l oadi ng oper at i ons f or  whi ch a dai l y shi p schedul e i s avai l abl e f r om 
t he Owner .   No hot  wor k wi l l  be al l owed i n t he ar ea af f ect ed by t he 
l oadi ng of  pet r ol eum shi ps.   
4.    I n t he event  t hat  t he Cont r act or  i s  wor ki ng i n an ar ea whi ch 
becomes hazar dous or  unsaf e,  t hey wi l l  i mmedi at el y shut  down al l  wor k 
when so di r ect ed by t he Owner  or  i t s  Engi neer .   The Cont r act or  shal l  
coor di nat e t hei r  wor k schedul e c l osel y wi t h t he Por t ' s  shi ppi ng 
schedul e.   Por t  oper at i ons t ake pr ecedence over  const r uct i on wor k.      

3. 14   RECTIFIER

1.    Coor di nat e l ocat i on and mount i ng of  t he s i x new r ect i f i er s wi t h 
t he Por t .
2.    Submi t  t o Engi neer  shop dr awi ng i ndi cat i ng r ect i f i er  mount i ng 
procedure.
3.    Cont r act or  t o pr ovi de 3 phase power  t o al l  of  t he new r ect i f i er s.
4.    Cont r act or ' s el ect r i c i an shal l  coor di nat e power  needs f or  new 
r ect i f i er s wi t h Owner .

3. 15   INTERFERENCE

I n case of  i nt er f er ence wi t h ot her  wor k or  i ncompat i bl e l ocat i ons wi t h 
r espect  t o equi pment  or  st r uct ur es,  t he Cont r act or  shal l  f ur ni sh al l  l abor  
and mat er i al s necessar y t o r esol ve t he i nt er f er ence and compl et e t he wor k 
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i n an accept abl e manner .   Cont r act or  wi t h suppor t  f r om CPS shal l  submi t  
l ocat i ons of  i nt er f er ence and pr oposed r esol ut i on t o Owner  f or  r evi ew and 
appr oval  pr i or  t o commenci ng devi at i on f r om cont r act  document s

3. 16   ENERGI ZI NG AND TESTI NG

Upon compl et i on of  t he i nst al l at i on,  t he cont r act or  shal l  pr ovi de t est i ng 
of  t he compl et ed syst em by t he CPS t o ensur e conf or mance wi t h t he Cont r act  
Document s and NACE SP0169.

1.    Measur e and r ecor d t he ener gi zed bul khead t o soi l  pot ent i al s at 
i nt er val s of  50 f eet  per  Sect i on 3. 5 of  t hese speci f i cat i ons al ong t he 
wall.
2.    Per f or m E l og I  t est i ng of  each r ect i f i er  
3.    The Cont r act or  shal l  pr ovi de a wr i t t en r epor t ,  pr epar ed by t he 
CPS,  document i ng t he r esul t s of  t he t est i ng and r ecommendi ng cor r ect i ve 
wor k,  as r equi r ed t o compl y wi t h t he Cont r act  Document s.   The 
cont r act or  i s  r esponsi bl e f or  any r equi r ed cor r ect i ve act i on.   The CPS 
shal l  r evi ew and appr ove any cor r ect i ve act i ons.   The wr i t t en r epor t  
shal l  be submi t t ed t o t he Owner  f or  r evi ew and appr oval  bef or e 
accept ance of  t he CP syst em.   

3. 17   FI NAL TESTI NG

Upon compl et i on of  t he i nst al l at i on,  t he cont r act or  shal l  pr ovi de t est i ng of  
t he compl et ed syst em by t he CPS t o ensur e conf or mance wi t h t he Cont r act  
Document s and NACE SP0169.

1.    Measur e and r ecor d t he ener gi zed bul khead t o soi l  pot ent i al s at 
i nt er val s of  50 f eet  per  Sect i on 3. 5 of  t hese speci f i cat i ons al ong t he 
wall.
2.    Per f or m E l og I  t est i ng of  each r ect i f i er
3.    The Cont r act or  shal l  pr ovi de a wr i t t en r epor t ,  pr epar ed by t he 
CPS,  document i ng t he r esul t s of  t he t est i ng and r ecommendi ng cor r ect i ve 
wor k,  as r equi r ed t o compl y wi t h t he Cont r act  Document s.   The 
cont r act or  i s  r esponsi bl e f or  any r equi r ed cor r ect i ve act i on.
4.    The CPS shal l  r evi ew and appr ove any cor r ect i ve act i ons.   The 
wr i t t en r epor t  shal l  be submi t t ed t o t he Owner  f or  r evi ew and appr oval  
bef or e accept ance of  t he CP syst em and cont r act  t i me st ops.   
5.    The CPS shal l  r et ur n t o s i t e t o per f or m t est i ng i n accor dance wi t h 
NACE SP0169 t o ver i f y t hat  t he CP syst em i s pr ovi di ng cat hodi c 
pr ot ect i on per  t he cr i t er i a i dent i f i ed i n sect i on 6 of  NACE SP0169.   
Ret ur n v i s i t  shoul d be at  mi ni mum 60 days af t er  syst em act i vat i on but  
not  mor e t han 90 days.   I f  t he syst em i s not  meet i ng NACE cr i t er i a,  CPS 
wi l l  det er mi ne why and make necessar y adj ust ment s wi t h suppor t  f r om t he 
cont r act or  as needed.    

3. 18   REPORT

The CP Speci al i s t  shal l  submi t  a Fi nal  Repor t  showi ng al l  t est  dat a and 
ener gi z i ng par amet er s,  i ncl udi ng but  not  l i mi t ed t o st at i c and ener gi zed 
pot ent i al s usi ng por t abl e r ef er ence el ect r odes,  anode t o cat hode 
r esi st ance,  depol ar i zat i on t est ,  and E l og I  cur ves.   

I n t he f i nal  r epor t ,  t he CPS shal l  not e any unappr oved devi at i ons f r om t he 
Cont r act  Document s t hat  per t ai n t o t he CP syst em,  al ong wi t h t he appr oved 
RFI ' s and submi t t al s f or  t he appr oved devi at i ons.   The CPS shal l  submi t  a 
not ar i zed document  and f i nal  r epor t  cer t i f y i ng t he pr oper  i nst al l at i on and 
oper at i on of  t he CP syst em.  The Pr oj ect  shal l  not  be consi der ed compl et ed 
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unt i l  such document at i on i s submi t t ed and appr oved by t he Engi neer .   The 
r epor t  and al l  dat a shal l  be i n pdf  f or mat  and be submi t t ed t o t he Engi neer .

    - -  End of  Sect i on - -
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SECTI ON 26 42 00. 01

WATER SI DE I MPRESSED CURRENT CATHODI C PROTECTI ON SYSTEM SPECI FI CATI ONS
06/20

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  a 
cat hodi c pr ot ect i on syst em on t he wat er  s i de of  t he bul khead,  i ncl udi ng but  
not  l i mi t ed t o t he f ol l owi ng wor k:

A.    I nst al l  a wat er si de cat hodi c pr ot ect i on syst em t o cat hodi cal l y  
pr ot ect  t he st eel  combi - wal l  bul khead wal l  associ at ed wi t h Ber t h 6 at  
t he Por t  of  Por t  Ar t hur  ( Por t )  i n Por t  Ar t hur .

B.    Ther e ar e t o be f our  new ai r - cool ed r ect i f i er s i nst al l ed as par t  
of  t hi s wor k.

C.    Ener gi ze,  adj ust ,  and i nspect  t he cat hodi c pr ot ect i on syst em af t er  
installation.

D.    The cat hodi c pr ot ect i ons syst ems shal l  be i nst al l ed,  ener gi zed and 
t est ed by a Cont r act or  r egul ar l y engaged i n t he f i el d of  cat hodi c 
pr ot ect i on and have an accept ed and successf ul  document ed hi st or y of  
syst em i nst al l at i ons.   

1.    The Cont r act or  must  pr ovi de al l  l abor ,  mat er i al s,  and 
super vi s i on f or  t he i nst al l at i on of  t he cat hodi c pr ot ect i on syst em.
2.    The Cont r act or  must  have at  l east  f i ve ( 5)  year s of  
verifiable exper i ence i n t he i nst al l at i on of  mar i ne CP syst ems.

E.    The Cont r act or  shal l  mai nt ai n at  al l  t i mes dur i ng const r uct i on 
wor k,  a qual i f i ed Pr oj ect  Manager  on- si t e t o di r ect  t he const r uct i on 
act i v i t i es,  and t o i nt er f ace wi t h t he Owner  and t he Engi neer ,  as 
required.

F.    Cont r act or  t o make t hemsel ves avai l abl e f or  weekl y meet i ngs wi t h 
t he Por t  and t he Por t ' s  r epr esent at i ves.

G.    The on- si t e Pr oj ect  Manager  shal l  have at  mi ni mum t he f ol l owi ng 
credentials:

1.    Nat i onal  Associ at i on of  Cor r osi on Engi neer  Cat hodi c 
Pr ot ect i on Techni c i an 
2.    The Pr oj ect  Manager  must  have f i ve ( 5)  year s of  exper i ence i n 
i nst al l i ng and ser vi c i ng CP syst ems on mar i ne st r uct ur es.

H.    The cont r act or  shal l  secur e t he ser vi ces of  a Nat i onal  Associ at i on 
of  Cor r osi on Engi neer s ( NACE)  cer t i f i ed CP Speci al i s t  ( CPS) .

1.    The CP Speci al i s t  shal l  be a subcont r act or  and be i ndependent  
of  and not  ot her wi se af f i l i at ed wi t h t he Cont r act or ,  or  t he 
manuf act ur er  or  di st r i but or  of  CP pr oduct s or  mat er i al s used i n 
t he pr oj ect .   

I .    Cont r act or  shal l  pr ovi de Qual i t y Assur ance f or  ever y phase of  t he 
CP i nst al l at i on.

J.    The owner  shal l  be r esponsi bl e f or  f ur ni shi ng and/ or  i nst al l i ng a 
st or age ar ea f or  mat er i al s.
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K.    Det ai l s  of  pr oposed depar t ur es due t o act ual  f i el d condi t i ons 
and/ or  ot her  causes shal l  be submi t t ed t o t he Engi neer  f or  appr oval  
pr i or  t o any const r uct i on devi at i on bei ng t aken.

1. 1   REFERENCES

UNDERWRI TERS LABORATORI ES ( UL)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2019;  TI A 19- 1;  TI A 19- 2;  TI A 19- 3;  TI A 
19- 4;  ERTA 1 2019)  Nat i onal  El ect r i cal  Code

NACE I NTERNATI ONAL ( NACE)

NACE SP0169 ( 2013)  Cont r ol  of  Ext er nal  Cor r osi on on 
Under gr ound or  Submer ged Met al l i c  Pi pi ng 
Systems

UNDERWRI TERS LABORATORI ES ( UL)

UL 6 ( 2007;  Repr i nt  Sep 2019)  UL St andar d f or  
Saf et y El ect r i cal  Ri gi d Met al  Condui t - St eel

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:

SD- 01 Pr econst r uct i on Submi t t al s

QA/ QA Pl an

SD- 03 Pr oduct  Dat a

I mpr essed Cur r ent  Anodes

Rectifiers

Deep Wel l  Anode

Backfill

Condui t s And Fi t t i ngs

Subexot her mi c Wel ds

SD- 06 Test  Repor t s

Pr ei nst al l at i on Test i ng

Pr e- I nst al l at i on Pot ent i al  Measur ement

Interference

Ener gi z i ng And Test i ng
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Fi nal  Test i ng

Fi nal  Repor t

SD- 11 Cl oseout  Submi t t al s

I dent i f i ed Ut i l i t i es

Report

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 26 00 01. 05 -  BASI C ELECTRI CAL REQUI REMENTS
B.    Sect i on 26 42 00. 00 -  WATER SI DE I MPRESSED CURRENT CATHODI C 
PROTECTI ON SYSTEM SPECI FI CATI ONS

1. 4   QUALI TY CONTROL

Submi t  a QA/ QC pl an pr i or  t o commenci ng t he CP wor k.   Pl an shal l  addr ess 
al l  r equi r ed t asks t o be per f or med by t he CPS as wel l  as t est  met hods and 
t est i ng i nst r ument at i on t o be used.   Pr ovi de t he f ol l owi ng qual i f i cat i ons 
i n t he pl an:

1.    Cont r act or  conduct i ng t he i nst al l at i on,  submi t  qual i f i cat i ons and 
j ob r ef er ence l i s t  and c l i ent  cont act  i nf or mat i on.
2.    Cont r act or ' s on- si t e Pr oj ect  Manager  i ncl udi ng NACE cer t i f i cat i on 
and r esume.
3.    Cor r osi on Speci al i s t  i ncl udi ng NACE cer t i f i cat i on and r esume.

1. 5   PERMITS

1.    Pr i or  t o t he st ar t  of  const r uct i on,  t he Cont r act or  shal l  appl y t o 
t he pr oper  aut hor i t i es f or  per mi t s r equi r ed f or  i nst al l at i on of  t he 
cat hodi c pr ot ect i on syst em.

2.    The cont r act or  shal l  di al  811 t o cont act  ei t her  Texas811 or  Lone 
St ar  811 One- Cal l  cent er  i n t he st at e of  Texas pr i or  t o const r uct i on t o 
l ocat ed any exi st i ng ut i l i t i es wi t hi n t he wor k ar ea.   Exi st i ng 
ut i l i t i es i ncl ude,  but  ar e not  l i mi t ed t o,  wat er  l i nes,  gas l i nes,  
t el ephone,  st r eet  l i ght s,  sewer  and st or m dr ai ns and over head and 
under gr ound el ect r i c  ut i l i t i es.

3.    Cont act or  t o not e any i dent i f i ed ut i l i t i es on t he as- bui l t  pl ans

1. 6   METHOD OF MEASUREMENT 

The quant i t y of  t he CP syst em t o be pai d wi t h a uni t  pr i ce cont r act

1. 7   BASI S OF PAYMENT

Cost  shal l  i ncl ude al l  equi pment ,  l abor  and mat er i al s t o i nst al l  t he 
cat hodi c pr ot ect i on i ncl udi ng cont i nui t y t est  and cor r ect i ons,  el ect r i cal  
wor k,  and al l  ot her  i nci dent al s necessar y t o i nst al l  and ener gi ze t he 
cat hodi c pr ot ect i on syst em.   Payment  i s  f ul l  compensat i on f or  t hi s 
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oper at i on i ncl udi ng mat er i al s and/ or  i nci dent al s r el at ed t o t hi s wor k

PART 2   PRODUCTS

2. 1   I MPRESSED CURRENT ANODES

Descr i pt i on:   The anodes shal l  be PW3- X Pl at i num cor e manuf act ur ed by 
Mat cor  or  appr oved equal  f or  hangi ng anodes under  dock.

2. 2   ANODE HEADER WI RE

Anode header  wi r eshal l  be #1/ 0 HMWPE wi t h r ed i nsul at i on.

2. 3   CONDUI TS AND FI TTI NGS

1.    The mi ni mum condui t  s i ze shal l  be 2 i nch unl ess ot her wi se 
i ndi cat ed.  Ref er  t o NFPA 70 ( NEC)  f or  addi t i onal  condui t  s i ze 
requirements.
2.    Condui t  and f i t t i ngs pl aced bel ow gr ade shal l  be PVC,  Schedul e 80.
3.    Condui t  and f i t t i ngs pl aced above gr ade shal l  be r i gi d st eel .  
Ri gi d St eel  condui t  shal l  be gal vani zed conf or mi ng t o UL 6.
4.    For  bur i ed condui t  a war ni ng t ape shal l  be bur i ed above i t .   The 
war ni ng and i dent i f i cat i on t ape shal l  be an i ner t  pl ast i c f i l m desi gned 
f or  pr ol onged under gr ound use.  The t ape shal l  be a mi ni mum of  3 i nches 
wi de and a mi ni mum of  4 mi l s t hi ck.  The t ape shal l  be cont i nuousl y 
pr i nt ed over  t he ent i r e l engt h wi t h t he wor di ng " CAUTI ON:   CATHODI C 
PROTECTI ON CABLE BURI ED BELOW" .  The wor di ng shal l  be pr i nt ed usi ng bol d 
bl ack l et t er s.   The col or  of  t he t ape shal l  be r ed.

2. 4   EXOTHERMI C WELDS

Exot her mi c wel ds shal l  be i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and shal l  be Cadwel d,  as manuf act ur ed by Er i co Pr oduct s,  
I nc.  or  Ther mowel d as manuf act ur ed by cont i nent al  I ndust r i es,  I nc.  or  
appr oved equi val ent .

2. 5   RECTIFIERS

I nst al l  4 ai r - cool ed r ect i f i er s,  DC r at ed f or  a mi ni mum of  30 V and 130 Amps;  
AC i nput  i s  3 Phase.

PART 3   EXECUTI ON

3. 1   CONSTRUCTI ON COORDI NATI ON SCHEDULE SEQUENCI NG

The Cont r act or  shal l  coor di nat e hi s/ her  wor k t o mai nt ai n an open and 
accessi bl e t r af f i cway f or  al l  Por t  r oadways.   

The Cont r act or  shal l  not  i nt er f er e wi t h Owner ' s oper at i ons and schedul e 
wor k ar ound vessel s at  t he ber t hs.  Por t  oper at i on super sede cont r act or s 
operations.

3. 2   STORAGE

Al l  mat er i al s and equi pment  t o be used i n const r uct i on shal l  be st or ed i n 
such a manner  t o be pr ot ect ed f r om det r i ment al  ef f ect s f r om t he el ement s.
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3. 3   PREI NSTALLATI ON TESTI NG

1.    Measur e and r ecor d nat i ve bul khead wal l  t o wat er  pot ent i al s at  
i nt er val s of  50 f eet  al ong t he wal l  by ut i l i z i ng st r uct ur e connect i ons 
i n t est  st at i ons al ong t he whar f .
2.    Per f or m wi t h an Owner  r epr esent at i ve i n at t endance.
3.    Conf i r m el ect r i cal  cont i nui t y of  t he bul khead wal l  and make any 
cor r ect i ons necessar y.

3. 4   ANODE I NSTALLATI ON

1.    Hang t he anodes f r om t he under si de of  pi er
2.    The CPS shal l  v i sual l y i nspect  t he anode l ead wi r e f or  abr asi on or  
ot her  damage t o t he i nsul at i on and wi r e.   Anodes wi t h damaged 
i nsul at i on or  wi r e ar e not  accept abl e and shal l  not  be i nst al l ed.   
Spl i ces ar e not  al l owed on t he anode wi r e.
3.    Cadwel d al l  hangi ng anodes t o new header  wi r e.
4.    Connect  and secur e a 25- pound dead wei ght  t o each anode wi t hout  
causi ng damage t o t he anode.

3. 5   NEGATI VE STRUCTURE CONNECTI ON

1.    The st r uct ur e l eads ar e t o be #1/ 0 AWG,  st r anded,  copper ,  s i ngl e 
conduct or  wi t h hi gh mol ecul ar  wei ght  pol yet hyl ene i nsul at i on ( HMWPE) .
2.    The t est  l eads ar e t o be t her mi t e wel ded t o a 4"  x 4"  x 1/ 4"  t hi ck 
st eel  pl at e.   Pr i or  t o t he t her mi t e wel di ng pr ocess,  t he 4"  squar e 
pl at e shal l  be c l eaned t o SP 10 near - whi t e bl ast  c l eani ng.   
3.    The bul khead wal l  wher e t he pl at e i s t o be wel ded shal l  be c l eaned 
t o SP 10 near - whi t e bl ast  c l eani ng.   
4.    The ar ea on t he bul khead wal l  t hat  i s  t o be c l eaned shal l  be an 
ar ea t hat  i s  a mi ni mum of  12"  squar e.   
5.    The 4"  squar e pl at e i s t o be doubl e pass wel ded a f ul l  360 degr ees 
ar ound t he pl at e t o t he bul khead wal l  f ace.   The pl at e i s t o be 
cent er ed i n t he 12"  squar e bl ast ed ar ea.
6.    The ent i r e ar ea on t he bul khead wal l  c l eaned and t he wel ded st eel  
pl at e ar e t o be coat ed wi t h Al oci t  28. 15 t o a 24- mi l  t hi ckness,  or  
appr oved equal .   
7.    The coat i ng shal l  be appl i ed by a f act or y cer t i f i ed appl i cat or .

3. 6   HOT WORK 

Hot  wor k i s def i ned as any wor k act i v i t y whi ch coul d ser ve as an i gni t i on 
sour ce f or  any f l ammabl e mat er i al .   Exampl es of  hot  wor k i ncl ude,  but  ar e 
not  l i mi t ed t o,  wel di ng,  br azi ng,  bur ni ng,  gr i ndi ng,  saw cut t i ng,  
sandbl ast i ng,  chi sel i ng concr et e,  or  ot her  i mpact  cut t i ng;  pneumat i c or  
el ect r i c  power ed dr i l l i ng;  open f l ames;  use of  expl osi ve r amset s;  use of  
non- expl osi on pr oof  el ect r i cal  equi pment  ( heat er s,  el ect r i c  t ool s,  mot or s 
and l i ght s)  and oper at i ng mot or i zed equi pment .   

1.    The cont r act or  Shal l  not i f y  t he Owner  at  l east  24 hour s i n advance 
of  t he t i me t hat  a hot  wor k per mi t  i s  needed f or  each wor k s i t e.  
2.    I t  i s  a st andar d saf et y pol i cy t hat  no hot  wor k wi l l  be al l owed 
wi t hi n 500 f eet  of  any di esel  shi p dur i ng l oadi ng oper at i ons.   Thi s 
mi ni mum di st ance may be i ncr eased by t he Owner  whenever  a r easonabl e 
possi bi l i t y  exi st s t hat  an ext er nal  sour ce of  hydr ocar bon,  usual l y f r om 
upwi nd or  f r om near by di esel  l oadi ng oper at i ons,  coul d cause a change 
i n condi t i ons whi ch coul d cr eat e an i mmedi at e hazar d or  unsaf e 
condition. 
3.    The Cont r act or  shal l  schedul e al l  hot  wor k ar ound t he di esel  
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l oadi ng oper at i ons f or  whi ch a dai l y shi p schedul e i s avai l abl e f r om 
t he Owner .   No hot  wor k wi l l  be al l owed i n t he ar ea af f ect ed by t he 
l oadi ng of  pet r ol eum shi ps.   
4.    I n t he event  t hat  t he Cont r act or  i s  wor ki ng i n an ar ea whi ch 
becomes hazar dous or  unsaf e,  t hey wi l l  i mmedi at el y shut  down al l  wor k 
when so di r ect ed by t he Owner  or  i t s  Engi neer .   The Cont r act or  shal l  
coor di nat e t hei r  wor k schedul e c l osel y wi t h t he Por t ' s  shi ppi ng 
schedul e.   Por t  oper at i ons t ake pr ecedence over  const r uct i on wor k.      

3. 7   INTERFERENCE

I n case of  i nt er f er ence wi t h ot her  wor k or  i ncompat i bl e l ocat i ons wi t h 
r espect  t o equi pment  or  st r uct ur es,  t he Cont r act or  shal l  f ur ni sh al l  l abor  
and mat er i al s necessar y t o r esol ve t he i nt er f er ence and compl et e t he wor k 
i n an accept abl e manner .   Cont r act or  wi t h suppor t  f r om CPS shal l  submi t  
l ocat i ons of  i nt er f er ence and pr oposed r esol ut i on t o Owner  f or  r evi ew and 
appr oval  pr i or  t o commenci ng devi at i on f r om cont r act  document s

3. 8   EXOTHERMI C WELDS

1.    Al l  anode wi r es shal l  be connect ed t o t he pr i mar y header  wi r e 
t hr ough exot her mi c wel di ng.   
2.    Coat i ng mat er i al s shal l  be r emoved f r om t he sur f ace over  an ar ea 
of  suf f i c i ent  s i ze t o make t he connect i on.  The sur f ace shal l  be c l eaned 
t o bar e met al  by gr i ndi ng or  f i l i ng pr i or  t o wel di ng t he conduct or .  
Onl y enough i nsul at i on shal l  be r emoved such t hat  t he copper  conduct or  
can be pl aced i n t he wel di ng mol d.
3.    The Cont r act or  shal l  be r esponsi bl e f or  t est i ng al l  t est  l ead and 
bond wi r e wel ds.  
4.    Af t er  t he wel d has cool ed,  al l  s l ag shal l  be r emoved and t he 
met al l ur gi cal  bond shal l  be t est ed f or  adher ence by t he Cont r act or .   A 
22- ounce hammer  shal l  be used f or  adher ence t est i ng by st r i k i ng a bl ow 
t o t he wel d.   Car e shal l  be t aken t o avoi d hi t t i ng t he wi r es.  Al l  
def ect i ve wel ds shal l  be r emoved and r epl aced at  Cont r act or ' s expense.
5.    Al l  exposed sur f aces of  t he copper  and st eel  shal l  be cover ed wi t h 
i nsul at i ng mat er i al s.

3. 9   FI NAL TESTI NG

1.    Upon compl et i on of  t he i nst al l at i on,  t he cont r act or  shal l  pr ovi de 
t est i ng of  t he compl et ed syst em by t he CPS t o ensur e conf or mance wi t h 
t he Cont r act  Document s and NACE SP0169.
2.    Measur e and r ecor d t he ener gi zed bul khead t o wat er  pot ent i al s at  
i nt er val s of  50 f eet  al ong t he wal l  per  Sect i on 6. 3 of  t hese 
specifications .
3.    Per f or m E l og I  t est i ng of  each r ect i f i er
4.    The Cont r act or  shal l  pr ovi de a wr i t t en r epor t ,  pr epar ed by t he 
CPS,  document i ng t he r esul t s of  t he t est i ng and r ecommendi ng cor r ect i ve 
wor k,  as r equi r ed t o compl y wi t h t he Cont r act  Document s.   The 
cont r act or  i s  r esponsi bl e f or  any r equi r ed cor r ect i ve act i on.   The CPS 
shal l  r evi ew and appr ove any cor r ect i ve act i ons.   The wr i t t en r epor t  
shal l  be submi t t ed t o t he Owner  f or  r evi ew and appr oval  bef or e 
accept ance of  t he CP syst em and cont r act  t i me st ops.   
5.    The CPS shal l  r et ur n t o s i t e t o per f or m t est i ng i n accor dance wi t h 
NACE SP0169 t o ver i f y t hat  t he CP syst em i s pr ovi di ng cat hodi c 
pr ot ect i on per  t he cr i t er i a i dent i f i ed i n sect i on 6 of  NACE SP0169.   
Ret ur n v i s i t  shoul d be at  mi ni mum 60 days af t er  syst em act i vat i on but  
not  mor e t han 90 days.   I f  t he syst em i s not  meet i ng NACE cr i t er i a,  CPS 
wi l l  det er mi ne why and make necessar y adj ust ment s wi t h suppor t  f r om t he 
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cont r act or  as needed.    

3. 10   REPORT 

3. 10. 1.    The CP Speci al i s t  shal l  submi t  a Fi nal  Repor t  showi ng al l  t est  
dat a and ener gi z i ng par amet er s,  i ncl udi ng but  not  l i mi t ed t o st at i c  and 
ener gi zed pot ent i al s usi ng por t abl e r ef er ence el ect r odes,  anode t o cat hode 
r esi st ance,  depol ar i zat i on t est ,  and E l og I  cur ves.  
 
3. 10. 2.    I n t he f i nal  r epor t ,  t he CPS shal l  not e any unappr oved devi at i ons 
f r om t he Cont r act  Document s t hat  per t ai n t o t he CP syst em,  al ong wi t h t he 
appr oved RFI ' s and submi t t al s f or  t he appr oved devi at i ons.   The CPS shal l  
submi t  a not ar i zed document  and f i nal  r epor t  cer t i f y i ng t he pr oper  
i nst al l at i on and oper at i on of  t he CP syst em.  The Pr oj ect  shal l  not  be 
consi der ed compl et ed unt i l  such document at i on i s submi t t ed and appr oved by 
t he Engi neer .   The r epor t  and al l  dat a shal l  be i n pdf  f or mat  and be 
submi t t ed t o t he Engi neer

    - -  End of  Sect i on - -
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SECTI ON 31 05 19

GEOTEXTILE
08/08

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  
geot ext i l e mat er i al .

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D4354 ( 2012)  Sampl i ng of  Geosynt het i cs f or  
Testing

ASTM D4355/ D4355M ( 2014)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D4759 ( 2011;  R 2018)  St andar d Pr act i ce f or  
Det er mi ni ng t he Speci f i cat i on Conf or mance 
of  Geosynt het i cs

ASTM D4873/ D4873M ( 2017)  St andar d Gui de f or  I dent i f i cat i on,  
St or age,  and Handl i ng of  Geosynt het i c 
Rol l s and Sampl es

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 03 Pr oduct  Dat a

Manuf act ur i ng Qual i t y Cont r ol  Sampl i ng and Test i ng

SD- 04 Sampl es

Qual i t y Assur ance Sampl es and Test s

SD- 07 Cer t i f i cat es

Geotextile

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
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appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 31 20 00. 00 -  EARTH MOVI NG
B.    Sect i on 31 23 13. 00 -  EXCAVATI ON AND GRADI NG
C.    Sect i on 35 20 25. 10 -  ARTI CULATED CONCRETE MATS

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver ,  st or e,  and handl e geot ext i l e i n accor dance wi t h ASTM D4873/ D4873M.

1. 4. 1   Delivery

Not i f y t he Owner ' s Repr esent at i ve a mi ni mum of  24 hour s pr i or  t o del i ver y 
and unl oadi ng of  geot ext i l e r ol l s  packaged i n an opaque,  wat er pr oof ,  
pr ot ect i ve pl ast i c wr appi ng.   The pl ast i c wr appi ng shal l  not  be r emoved 
unt i l  depl oyment .   I f  qual i t y  assur ance sampl es ar e col l ect ed,  i mmedi at el y 
r ewr ap r ol l s  wi t h t he pl ast i c wr appi ng.   Geot ext i l e or  pl ast i c wr appi ng 
damaged dur i ng st or age or  handl i ng shal l  be r epai r ed or  r epl aced,  as 
di r ect ed.   Label  each r ol l  wi t h t he manuf act ur er ' s  name,  geot ext i l e t ype,  
r ol l  number ,  r ol l  di mensi ons ( l engt h,  wi dt h,  gr oss wei ght ) ,  and dat e 
manufactured.

1. 4. 2   Storage

Pr ot ect  r ol l s  of  geot ext i l e f r om const r uct i on equi pment ,  chemi cal s,  spar ks 
and f l ames,  t emper at ur es i n excess of  160 degr ees F,  or  any ot her  
envi r onment al  condi t i on t hat  may damage t he physi cal  pr oper t i es of  t he 
geot ext i l e.   To pr ot ect  geot ext i l e f r om becomi ng sat ur at ed,  ei t her  el evat e 
r ol l s  of f  t he gr ound or  pl ace t hem on a sacr i f i c i al  sheet  of  pl ast i c i n an 
ar ea wher e wat er  wi l l  not  accumul at e.

1. 4. 3   Handling

Handl e and unl oad geot ext i l e r ol l s  wi t h l oad car r y i ng st r aps,  a f or k l i f t  
wi t h a st i nger  bar ,  or  an axi al  bar  assembl y.   Rol l s shal l  not  be dr agged 
al ong t he gr ound,  l i f t ed by one end,  or  dr opped t o t he gr ound.

1. 5   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   RAW MATERI ALS

A mi ni mum of  7 days pr i or  t o schedul ed use,  submi t  manuf act ur er ' s 
cer t i f i cat e of  compl i ance st at i ng t hat  t he geot ext i l e meet s t he 
r equi r ement s of  t hi s sect i on.   For  needl e punched geot ext i l es,  t he 
manuf act ur er  shal l  al so cer t i f y  t hat  t he geot ext i l e has been cont i nuousl y 
i nspect ed usi ng per manent  on- l i ne f ul l - wi dt h met al  det ect or s and does not  
cont ai n any needl es whi ch coul d damage ot her  geosynt het i c l ayer s.   The 
cer t i f i cat e of  compl i ance shal l  be at t est ed t o by a per son havi ng l egal  
aut hor i t y t o bi nd t he geot ext i l e manuf act ur er .
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2. 1. 1   Geotextile

Geot ext i l e f or  dr ai nage appl i cat i ons shal l  be Mi r af i  160N non- woven 
geot ext i l e or  appr oved equal .  Geot ext i l e f or  soi l  separ at i on shal l  be 
Mar af i  RS380i  woven geot ext i l e or  appr oved equal . Pr ovi de geot ext i l e t hat  i s  
a woven per vi ous sheet  of  pol ymer i c mat er i al  consi st i ng of  l ong- chai n 
synt het i c pol ymer s composed of  at  l east  95 per cent  by wei ght  pol yol ef i ns,  
pol yest er s,  or  pol yami des.   The use of  woven sl i t  f i l m geot ext i l es ( i . e.  
geot ext i l es made f r om yar ns of  a f l at ,  t ape- l i ke char act er )  wi l l  not  be 
al l owed.   Add st abi l i zer s and/ or  i nhi bi t or s t o t he base pol ymer ,  as needed,  
t o make t he f i l ament s r esi st ant  t o det er i or at i on by ul t r avi ol et  l i ght ,  
oxi dat i on,  and heat  exposur e.   Regr i nd mat er i al ,  whi ch consi st s of  edge 
t r i mmi ngs and ot her  scr aps t hat  have never  r eached t he consumer ,  may be 
used t o pr oduce t he geot ext i l e.   Post - consumer  r ecycl ed mat er i al  shal l  not  
be used.   Geot ext i l e shal l  be f or med i nt o a net wor k such t hat  t he f i l ament s 
or  yar ns r et ai n di mensi onal  st abi l i t y  r el at i ve t o each ot her ,  i ncl udi ng t he 
edges.   Geot ext i l es shal l  meet  t he r equi r ement s speci f i ed i n Tabl e 1.   
Wher e appl i cabl e,  Tabl e 1 pr oper t y val ues r epr esent  mi ni mum aver age r ol l  
val ues ( MARV)  i n t he weakest  pr i nci pal  di r ect i on.   Val ues f or  AOS r epr esent  
maxi mum aver age r ol l  val ues.

TABLE 1
MI NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

PROPERTY UNITS ACCEPTABLE VALUES TEST METHOD

GRAB STRENGTH LBS 180 ASTM D4632/ D4632M

PUNCTURE LBS 80 ASTM D6241

TRAPEZOI D TEAR LBS 50 ASTM D4533/ D4533M

APPARENT OPENI NG
SIZE

U. S.  SI EVE 80 ASTM D4751

PERMITTIVITY SEC - 1 0.20 ASTM D4491/ D4491M

ULTRAVIOLET 
DEGRADATION

PERCENT 50 AT 500 HRS ASTM D4355/ D4355M

2. 2   MANUFACTURI NG QUALI TY CONTROL SAMPLI NG AND TESTI NG

The Manuf act ur er  i s  r esponsi bl e f or  est abl i shi ng and mai nt ai ni ng a qual i t y  
cont r ol  pr ogr am t o assur e compl i ance wi t h t he r equi r ement s of  t he 
speci f i cat i on.   A mi ni mum of  7 days pr i or  t o schedul ed use,  submi t  
manuf act ur er ' s qual i t y  cont r ol  manual .   Document at i on descr i bi ng t he 
qual i t y  cont r ol  pr ogr am shal l  be made avai l abl e upon r equest .   Per f or m 
manuf act ur i ng qual i t y  cont r ol  sampl i ng and t est i ng i n accor dance wi t h t he 
manuf act ur er ' s appr oved qual i t y  cont r ol  manual .   As a mi ni mum,  geot ext i l es 
shal l  be r andoml y sampl ed f or  t est i ng i n accor dance wi t h ASTM D4354, 
Pr ocedur e A.   Accept ance of  geot ext i l e shal l  be i n accor dance wi t h 
ASTM D4759.   Test s not  meet i ng t he speci f i ed r equi r ement s wi l l  r esul t  i n 
t he r ej ect i on of  appl i cabl e r ol l s .
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PART 3   EXECUTI ON

3. 1   QUALI TY ASSURANCE SAMPLES AND TESTS

3. 1. 1   Qual i t y Assur ance Sampl es

Pr ovi de assi st ance t o t he Owner ' s  Repr esent at i ve i n t he col l ect i on of  
qual i t y  assur ance sampl es f or  qual i t y  assur ance t est i ng;  assi gn 7 days i n 
t he schedul e t o al l ow f or  t est i ng.   Col l ect  sampl es upon del i ver y t o t he 
s i t e at  t he r equest  of  t he Owner ' s Repr esent at i ve.  I dent i f y sampl es wi t h a 
wat er pr oof  mar ker  by manuf act ur er ' s name,  pr oduct  i dent i f i cat i on,  l ot  
number ,  r ol l  number ,  and machi ne di r ect i on.   The dat e and a uni que sampl e 
number  shal l  al so be not ed on t he sampl e.   Di scar d t he out er  l ayer  of  t he 
geot ext i l e r ol l  pr i or  t o sampl i ng a r ol l .   Sampl es shal l  t hen be col l ect ed 
by cut t i ng t he f ul l - wi dt h of  t he geot ext i l e sheet  a mi ni mum of  3 f eet  l ong 
i n t he machi ne di r ect i on.   Rol l s whi ch ar e sampl ed shal l  be i mmedi at el y 
r eseal ed i n t hei r  pr ot ect i ve cover i ng.

3. 1. 2   Qual i t y Assur ance Test s

Pr ovi de qual i t y  assur ance sampl es t o an I ndependent  Labor at or y.   Sampl es 
wi l l  be t est ed t o ver i f y t hat  geot ext i l e meet s t he r equi r ement s speci f i ed 
i n Tabl e 1.   Test  met hod ASTM D4355/ D4355M shal l  not  be per f or med on t he 
col l ect ed sampl es.   Geot ext i l e pr oduct  accept ance shal l  be based on 
ASTM D4759.   Test s not  meet i ng t he speci f i ed r equi r ement s wi l l  r esul t  i n 
t he r ej ect i on of  appl i cabl e r ol l s .

3. 2   INSTALLATION

3. 2. 1   Subgr ade Pr epar at i on

The sur f ace under l y i ng t he geot ext i l e shal l  be smoot h and f r ee of  r ut s or  
pr ot r usi ons whi ch coul d damage t he geot ext i l e.   Subgr ade mat er i al s and 
compact i on r equi r ement s shal l  be i n accor dance wi t h Sect i on 31 23 13. 00.

3. 2. 2   Placement

Not i f y t he Owner ' s Repr esent at i ve a mi ni mum of  24 hour s pr i or  t o 
i nst al l at i on of  geot ext i l e.   Geot ext i l e r ol l s  whi ch ar e damaged or  cont ai n 
i mper f ect i ons shal l  be r epai r ed or  r epl aced as di r ect ed.   The geot ext i l e 
shal l  be l ai d f l at  and smoot h so t hat  i t  i s  i n di r ect  cont act  wi t h t he 
subgr ade.   The geot ext i l e shal l  al so be f r ee of  t ensi l e st r esses,  f ol ds,  
and wr i nkl es.   On sl opes st eeper  t han 10 hor i zont al  on 1 ver t i cal ,  l ay t he 
geot ext i l e wi t h t he machi ne di r ect i on of  t he f abr i c par al l el  t o t he s l ope 
direction.

3. 3   SEAMS

3. 3. 1   Over l ap Seams

Cont i nuousl y over l ap geot ext i l e panel s a mi ni mum of  24 i nches at  al l  
l ongi t udi nal  and t r ansver se j oi nt s.   Wher e seams must  be or i ent ed acr oss 
t he s l ope,  l ap t he upper  panel  over  t he l ower  panel .

3. 4   PROTECTION

Pr ot ect  t he geot ext i l e dur i ng i nst al l at i on f r om cl oggi ng,  t ear s,  and ot her  
damage.   Damaged geot ext i l e shal l  be r epai r ed or  r epl aced as di r ect ed.   Use 
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adequat e bal l ast  ( e. g.  sand bags)  t o pr event  upl i f t  by wi nd.   The 
geot ext i l e shal l  not  be l ef t  uncover ed f or  mor e t han 14 days af t er  
installation.

3. 5   REPAIRS

Repai r  t or n or  damaged geot ext i l e.   Cl ogged ar eas of  geot ext i l e shal l  be 
r emoved.   Per f or m r epai r s by pl aci ng a pat ch of  t he same t ype of  geot ext i l e 
over  t he damaged ar ea.   The pat ch shal l  ext end a mi ni mum of  24 i nches 
beyond t he edge of  t he damaged ar ea.   Pat ches shal l  be cont i nuousl y 
f ast ened usi ng appr oved met hods.   The machi ne di r ect i on of  t he pat ch shal l  
be al i gned wi t h t he machi ne di r ect i on of  t he geot ext i l e bei ng r epai r ed.   
Remove and r epl ace geot ext i l e r ol l s  whi ch cannot  be r epai r ed.   Repai r s 
shal l  be per f or med at  no addi t i onal  cost  t o t he Owner

3. 6   PENETRATIONS

Const r uct  engi neer ed penet r at i ons of  t he geot ext i l e by met hods r ecommended 
by t he geot ext i l e manuf act ur er .

3. 7   COVERING

Do not  cover  geot ext i l e pr i or  t o i nspect i on and appr oval  by t he Owner ' s 
Repr esent at i ve.   Pl ace cover  soi l  i n a manner  t hat  pr event s soi l  f r om 
ent er i ng t he geot ext i l e over l ap zone,  pr event s t ensi l e st r ess f r om bei ng 
mobi l i zed i n t he geot ext i l e,  and pr event s wr i nkl es f r om f ol di ng over  ont o 
t hemsel ves.   On si de s l opes,  soi l  backf i l l  shal l  be pl aced f r om t he bot t om 
of  t he s l ope upwar d.   Cover  soi l  shal l  not  be dr opped ont o t he geot ext i l e 
f r om a hei ght  gr eat er  t han 3 f eet  or  as ot her wi se i ndi cat ed by t he 
manuf act ur er .   No equi pment  shal l  be oper at ed di r ect l y on t op of  t he 
geot ext i l e wi t hout  appr oval  of  t he Owner ' s Repr esent at i ve.   Use equi pment  
wi t h gr ound pr essur es l ess t han 7 psi  t o pl ace t he f i r st  l i f t  over  t he 
geot ext i l e.   A mi ni mum of  12 i nches of  soi l  shal l  be mai nt ai ned bet ween 
f ul l - scal e const r uct i on equi pment  and t he geot ext i l e.   Cover  soi l  mat er i al  
t ype,  compact i on,  and t est i ng r equi r ement s ar e descr i bed i n Sect i on 
31 23 13. 00.   Equi pment  pl aci ng cover  soi l  shal l  not  st op abr upt l y,  make 
shar p t ur ns,  spi n t hei r  wheel s,  or  t r avel  at  speeds exceedi ng 5 mph.

        - -  End of  Sect i on - -

SECTI ON 31 05 19  Page 5



Por t  of  Por t  Ar t hur  Ber t h 6 10615

SECTI ON 31 09 16. 23

DRI VEN PI LE LOAD TESTS
06/20

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s r equi r ed t o 
compl et e pi l e l oad t est s of  t he Pr est r essed Concr et e Pi l es.  The f ol l owi ng 
i s a gener al  descr i pt i on of  t he pi l e l oad t est i ng wor k.

A.    The Cont r act or  shal l  f ur ni sh and i nst al l  ( 10)  t en 24- i nch squar e 
pr est r essed concr et e t est  pi l es,  at  l ocat i ons pr oposed by t he 
cont r act or  and t o be appr oved by t he Por t ,  as speci f i ed her ei n,  and 
shal l  engage a t est i ng f i r m accept abl e t o t he Owner ' s Repr esent at i ve 
who shal l  per f or m t he Hi gh St r ai n Dynami c Test i ng wi t h Pi l e Dr i v i ng 
Anal yzer  ( PDA)  f or  t hese pi l es.  The t est  pi l es may be i nst al l ed at  
pr oduct i on pi l e l ocat i ons,  unl ess ot her wi se i nst r uct ed by t he Owner ' s 
Repr esent at i ve.  Of  t he ( 10)  t en t est  pi l es,  ( 2)  t wo of  t he pi l es shal l  
be bat t er  pi l es.  Test  pi l es ar e t o dr i ven wi t hi n t he whar f  f oot pr i nt ,  
at  l ocat i ons c l osest  t o t he r ef er ence bor i ngs.

B.    The Cont r act or  shal l  al so engage a t est i ng f i r m accept abl e t o t he 
Owner ' s Repr esent at i ve who shal l  measur e t he gr ound vi br at i on dur i ng 
t he i ni t i al  i nst al l at i on of  t he anchor  wal l  sheet  pi l es and bul khead 
combi - wal l  pi l es as speci f i ed on t he Dr awi ngs.  The gr ound vi br at i on 
shal l  be measur ed at  t he f uel  l i ne l ocat i on and at  any st r uct ur es 
wi t hi n 100- f t  of  t he pi l e i nst al l at i on.   

C.    The PDA t est i ng moni t or i ng wi l l  be conduct ed t o det er mi ne any or  
al l  of  t he f ol l owi ng:

1.    The saf e t ensi on and compr essi on capaci t i es of  t he pi l es.
2.    The l engt hs of  pr oduct i on pi l es r equi r ed f or  t he wor k.
3.    Soi l  nat ur e and di st r i but i on of  soi l  r esi st ance.
4.    The dr i v i ng r esi st ance char act er i st i cs of  t he var i ous soi l  
strata.
5.    The amount  of  wor k necessar y t o obt ai n mi ni mum r equi r ed pi l e 
penetration.
6.    The abi l i t y  of  t he dr i v i ng syst em t o do t he wor k wi t hout  
over st r essi ng t he pi l es.
7.    The need f or  poi nt  pr ot ect i on.

D.    The t est  pi l es may be i nst al l ed at  pr oduct i on pi l e l ocat i ons,  and 
t he Cont r act or  shal l  use t he i nf or mat i on obt ai ned f r om t he t est  pi l e 
pr ogr am t o est i mat e t he pr oduct i on pi l e or der  l engt hs.   The or der ed 
l engt hs of  t he pr oduct i on pi l es shal l  consi der  t hat  var i abi l i t y  of  t he 
subsur f ace condi t i ons can occur  bet ween t est  pi l esver i f y pr oduct i on 
pi l e l engt hs and capaci t y.

E.    The t est  pi l es shal l  be dr i ven at  t he desi gnat ed l ocat i ons and 
bat t er  unl ess ot her wi se i nst r uct ed by t he Owner ' s Repr esent at i ve.   

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
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basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D4945 ( 2017)  St andar d Test  Met hod f or  
Hi gh- St r ai n Dynami c Test i ng of  Deep 
Foundations

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 01 Pr econst r uct i on Submi t t al s

Test i ng Agency Qual i f i cat i ons

Vi br at i on Moni t or i ng Pl an

Pda Test  Pr ocedur e

Weap Anal ysi s

SD- 03 Pr oduct  Dat a

Test  Pi l es

Test  Equi pment

SD- 06 Test  Repor t s

Test  Pi l e Per f or mance Repor t

SD- 11 Cl oseout  Submi t t al s

Test  Recor d Document s

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 31 62 13. 20 -  PRECAST/ PRESTRESSED CONCRETE PI LES
B.    Sect i on 31 41 16 -  STEEL PI LE BULKHEAD

1. 4   DEFINITIONS

A.    Hi gh St r ai n Dynami c Test i ng ( HSDT) :  Test i ng per f or med wi t h Pi l e 
Dr i v i ng Anal yzer  ( PDA)  t o det er mi ne t he dr i vabi l i t y ,  pi l e t oe and shaf t  
f r i c t i on capaci t y of  speci f i ed pi l es,  pi l e i nt egr i t y and hammer  
per f or mance.  Gauges ar e at t ached t o pi l e appr oxi mat el y 3 f eet  bel ow 
pi l e head and connect ed wi t h cabl e t o moni t or i ng st at i on on gr ound away 
f r om pi l e.  Gauges consi st  of  t wo accel er omet er s,  t wo st r ai n 
t r ansducer s,  and j unct i on box.

B.    I mpact  St r ess:  Peak st r ess at  pi l e head on i mpact  f r om dr i v i ng 
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t r ai n as det er mi ned f r om measur ement s usi ng pi l e dr i v i ng anal yzer .

C.    Per manent  Pr oduct i on Pi l es:  Pi l es i ncor por at ed i nt o t he Wor k,  
ut i l i z i ng a uni f or m sel ect i on of  mat er i al s and wor kmanshi p,  and whi ch 
ar e det er mi ned accept abl e by t he Owner ' s Repr esent at i ve based on 
obser vat i on and pi l e t est  r esul t s .

D.    Test  Pi l es:  Pi l es const r uct ed of  same mat er i al s and wor kmanshi p,  
and i nst al l ed as speci f i ed f or  pr oduct i on pi l es at  pr oduct i on pi l e 
locations.  

1. 5   QUALIFICATIONS

PDA and Vi br at i on Moni t or i ng Test i ng Agency Qual i f i cat i ons:  The t est i ng 
f i r m shal l  have at  l east  5 year s '  exper i ence i n s i mi l ar  t est i ng i nc l udi ng 
i nst al l i ng i nst r ument at i on,  per f or mi ng t est i ng,  moni t or i ng speci f i ed 
t est i ng,  and anal yzi ng dat a.  

1. 6   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   TEST PI LE MATERI ALS

Al l  t he t est  pi l es shal l  be t he same as t he pr oduct i on pi l es as speci f i ed 
on t he Cont r act  Dr awi ngs.  

PART 3   EXECUTI ON

3. 1   WEAP ANALYSI SWEAP ANALYSI S

For  each pi l e t ype and pi l e hammer  pr oposed f or  t he pr oj ect ,  compl et e and 
submi t  a Wave Equat i on Anal ysi s of  Pi l e ( WEAP)  r epor t ,  seal ed and s i gned by 
a pr of essi onal  engi neer ,  r egi st er ed i n t he St at e of  Texas,  exper i enced i n 
such wor k.   The anal ysi s shal l  demonst r at e t hat  t he pi l e hammer  and dr i v i ng 
pr ocedur e pr oposed by t he Cont r act or  has suf f i c i ent  power  t o dr i ve t he 
pi l es t o t he r equi r ed  Ul t i mat e Capaci t y and Est i mat ed Ti p El evat i on shown 
on t he pl ans wi t hout  exceedi ng t he maxi mum per mi t t ed dr i v i ng st r ess val ues.
See Sect i on 31 62 13. 20 f or  Wave Equat i on Anal ysi s of  Pi l e Dr i v i ng ( WEAP)  
r equi r ement s.  WEAP Anal ysi s shal l  be per f or med pr i or  t o i nst al l i ng t est  
pi l es and used f or  det er mi ni ng t est  pi l e dr i v i ng r equi r ement s.  A r ef i ned 
WEAP Anal ysi s shal l  be compl et ed f or  pr oduct i on pi l es t aki ng i nt o 
consi der at i on t est  pi l e r esul t s,  and pr oduct i on pi l e dr i v i ng cr i t er i a and 
pr ocedur es shal l  be adj ust ed accor di ngl y.

3. 2   PDA TEST PROCEDURE

A.    The PDA t est i ng wi l l  be wi t nessed by t he Owner ' s f i el d 
r epr esent at i ve.  The Cont r act or  shal l  not  i nst al l  or  t est  t he pi l es 
wi t hout  t he pr esence of  t he Owner ' s f i el d r epr esent at i ve unl ess 
ot her wi se i nst r uct ed by t he Owner ' s Repr esent at i ve.  

B.    When i mpact  hammer  i s used,  t he st r esses i n t he pi l es shal l  be 
moni t or ed wi t h t he PDA dur i ng dr i v i ng t o ensur e t hat  t he al l owabl e 
st r esses ( ( 0. 85f ' c -  f pe)  f or  compr essi ve dr i v i ng st r esses and f pe f or  
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t ensi on dr i v i ng st r esses)  ar e not  exceeded.  I f  necessar y,  t he 
Cont r act or  shal l  add addi t i onal  cushi oni ng,  r epl ace t he cushi ons,  or  
r educe t he i mpact  hammer  st r oke t o mai nt ai n st r esses bel ow t he maxi mum 
al l owabl e.  I f  non- axi al  dr i v i ng i s i ndi cat ed by t he PDA measur ement s,  
t he Cont r act or  shal l  i mmedi at el y r eal i gn t he dr i v i ng syst em.   I f  t he 
cushi on i s compr essed t o t he poi nt  t hat  a change i n al i gnment  of  t he 
i mpact  hammer  wi l l  not  cor r ect  t he pr obl em,  t he Cont r act or  shal l  add 
cushi oni ng or  change t he cushi on as di r ect ed by t he Owner ' s 
Representative.

C.    No pr edr i l l i ng or  pr ej et t i ng i s al l owed i n i nst al l i ng t he t est  
piles.

D.    Onl y i mpact  hammer s shoul d be sel ect ed and used f or  t he 
i nst al l at i on of  t est  and pr oduct i on 24- i nch squar e pr est r essed concr et e 
pi l es.  The use of  v i br at or y hammer  t o i nst al l  pr est r essed concr et e 
pi l es ar e pr ohi bi t ed.

E.    The gener al  PDA t est  pr ocedur e i s shown as f ol l ows.  Compl et e PDA 
t est i ng i n accor dance wi t h ASTM D4945:

1.    Use i mpact  hammer  wi t h PDA moni t or i ng t o dr i ve t he pi l e t o 
t he desi gn t i p el evat i ons.  Not e t hat  based on t he f i el d 
obser vat i on and t est  dat a of  t he pi l es i nst al l ed ear l i er ,  t he 
Owner ' s Repr esent at i ve may change t he i nst al l at i on met hods 
assi gned f or  t he r emai ni ng t est  pi l es.

2.    A new pi l e cushi on shal l  be used f or  each pi l e i nst al l at i on.   
The pi l e cushi on shal l  be r epl aced dur i ng dr i v i ng,  i f  i t  
compr esses t o mor e t han 50 per cent  of  t he or i gi nal  t hi ckness or  i f  
i t  det er i or at es or  bur ns dur i ng dr i v i ng.  Do not  use capbl ocks or  
cushi ons cont ai ni ng asbest os.

The i nst al l at i on met hod and hammer  syst em used f or  t he t est  pi l es 
shal l  be used f or  t he i nst al l at i on of  t he pr oduct i on pi l es.  

3.    Af t er  t he i ni t i al  i nst al l at i on and t est i ng of  t he pi l es,  t he 
Cont r act or  shal l  wai t  a mi ni mum of  5 days and af t er  t he 
i nst r ument s ar e r eat t ached,  shal l  r est r i ke t he pi l es usi ng i mpact  
hammer .  A war med up di esel  hammer  and a used pi l e cushi on shal l  be 
used f or  a r est r i k i ng unl ess i n t he opi ni on of  t he Owner ' s 
Repr esent at i ve i t  i s  i mpr act i cal  t o do ot her wi se.   Gener al l y,  t he 
hammer  shal l  be war med up by appl y i ng at  l east  20 bl ows t o a 
pr evi ousl y dr i ven pi l e or  t o t i mber  mat s pl aced on t he gr ound.   
Rest r i k i ng wi l l  be f or  s i x i nches or  50 bl ows whi chever  occur s 
f i r st  or  as di r ect ed by t he Owner ' s Repr esent at i ve.   

Dur i ng t he r est r i k i ng,  i f  t he achi eved PDA capaci t y of  a pi l e i s  
l ess t han t he r equi r ed pi l e ul t i mat e capaci t y as shown on t he 
Dr awi ngs,  t he Owner ' s Repr esent at i ve may r equest  t he Cont r act or  t o 
dr i ve t he pi l e f ur t her .

4.    For  t hose pi l es t hat  r equi r e a r edr i v i ng,  t he Cont r act or  
shal l  wai t  addi t i onal  5 days af t er  r edr i v i ng,  and af t er  t he 
i nst r ument s ar e r eat t ached,  shal l  r est r i ke t he pi l es usi ng i mpact  
hammer  wi t h PDA moni t or i ng.  Rest r i k i ng wi l l  be f or  s i x i nches or  
50 bl ows whi chever  occur s f i r st  or  as di r ect ed by t he Owner ' s 
Representative.
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5.    Based on t he f i el d obser vat i on and t est  dat a of  t he pi l es 
t est ed ear l i er ,  t he above t est  pr ocedur e may be changed by t he 
Owner ' s Repr esent at i ve f or  t he r emai ni ng t est  pi l es.  The Owner ' s 
Repr esent at i ve al so r eser ves t he r i ght  t o change t he pi l e 
locations. 

6.    A CAPWAP,  or  s i mi l ar  anal ysi s of  t he dynami c t est  dat a,  shal l  
be per f or med on dat a obt ai ned f r om t he end of  i ni t i al  dr i v i ng and 
t he begi nni ng of  each r est r i ke f or  each pi l e.   The anal ysi s shal l  
be used t o pr edi ct  pi l e compr essi on and t ensi on capaci t i es,  
est abl i sh r esi st ance di st r i but i on,  and pr edi ct  quake and dampi ng 
factors.

F.    Submi t  t est  equi pment  descr i pt i ons and l ayout .  For  PDA t est i ng,  
t he descr i pt i ons of  t he t est  equi pment  shal l  i ncl ude,  but  not  be 
l i mi t ed t o,  det ai l s  of  i mpact  hammer ,  power  pl ant ,  l eads,  cushi on 
mat er i al ,  hel met ,  t empl at es,  pr ocedur e pr oposed t o be used f or  pi l e 
dr i v i ng i ncl udi ng any speci al  oper at i onal ,  and PDA equi pment .

3. 3   VI BRATI ON MONI TORI NG PROCEDURE

A.    The vi br at i on moni t or i ng wi l l  be wi t nessed by t he Owner ' s 
Repr esent at i ve' s f i el d r epr esent at i ve.  The Cont r act or  shal l  not  i nst al l  
t he pi l e or  measur e t he gr ound vi br at i on wi t hout  t he pr esence of  t he 
Owner ' s Repr esent at i ve' s f i el d r epr esent at i ve unl ess ot her wi se 
i nst r uct ed by t he Owner ' s Repr esent at i ve.

B.    Vi br at i on sensor s shal l  be appr opr i at el y anchor ed i n t he gr ound.   
At  l east  one downhol e v i br at i on sensor  shal l  be i nst al l ed wi t hi n 2- f t  
above t he cr own of  t he f uel  l i ne.

C.    Peak par t i c l e vel oci t y ( PPV)  f r om var i ous v i br at i on sensor s shal l  
be r ecor ded t hr oughout  t he i nst al l at i on of  t he deadman and bul khead 
combi wal l  pi l es.  

D.    Cont r act or  shal l  submi t  a v i br at i on The vi br at i on moni t or i ng pl an 
shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng i t ems:

1.    The name of  v i br at i on moni t or i ng speci al i s t ( s) .
2.    Submi t  pr oof  and det ai l s ,  as r ef er ences,  of  t wo pr oj ect s i n 
t he past  f i ve year s wher e t he v i br at i on moni t or i ng consul t ant  
per f or mi ng t he wor k has sat i sf act or i l y  moni t or ed const r uct i on 
oper at i ons by r ecor di ng maxi mum peak par t i c l e vel oci t i es ( PPVs) .  
3.    Submi t  i nf or mat i on on t he r equi r ed 3- component  sei smogr aph,  
capabl e of  measur i ng par t i c l e vel oci t y dat a i n t hr ee mut ual l y 
per pendi cul ar  di r ect i ons,  i ncl udi ng:  t he manuf act ur er ' s name,  
model  number ,  and document at i on of  f act or y cal i br at i on per f or med 
wi t hi n t he l ast  12 mont hs.
4.    The pr oposed l ocat i ons of  v i br at i on sensor s t o be anchor ed i n 
t he gr ound.
5.    Det ai l s  f or  anchor i ng t he v i br at i on sensor s.
6.    The pr ocedur e f or  t r acki ng peak par t i c l e vel oci t y t hr oughout  
t he dr i v i ng of  t he t est  pi l e.  

3. 4   RECORD DATATEST PI LE PERFORMANCE REPORT 

Upon sat i sf act or y compl et i on of  each dynami c l oad t est  a mi ni mum of  t hr ee 
copi es of  a Test  Pi l e Per f or mance Repor t  shal l  be submi t t ed f or  t he 
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Cont r act or  by t he Cont r act or ' s Geot echni cal  Consul t ant .   The submi t t al  
shal l  be pr epar ed and seal ed by a Pr of essi onal  Engi neer  r egi st er ed i n t he 
St at e of  Texas and shal l  be made wi t hi n t hr ee wor k i ng days of  t he 
compl et i on of  t he dynami c l oad t est .  Repor t s shal l  i ncl ude t he f ol l owi ng,  
at  a mi ni mum:

A.    Recor d f or  each PDA t est  pi l e i nst al l ed and t est ed,  i ncl ude 
minimum:

1.    Hi gh St r ai n Dynami c Test i ng Repor t :  I n accor dance wi t h 
r ef er enced st andar d f or  t est  per f or med.

2.    Pi l e i nst al l at i on r ecor d.

3.    Pi l e l engt h.

4.    Number  of  hammer  bl ows- per - f oot  of  penet r at i on.

5.    Resi st ance i n bl ows- per - i nch of  l ast  12 i nches of  end of  
i ni t i al  pi l e dr i v i ng.

6.    Resi st ance i n bl ows- per - i nch of  f i r st  6 i nches of  begi nni ng 
of  r est r i ke dr i v i ng.

7.    Resi st ance i n k i ps f or  ever y f i ve ( 5)  hammer  bl ow dur i ng pi l e 
i nst al l at i on and f or  ever y hammer  bl ow dur i ng pi l e r est r i ke.

8.    Compr essi ve and t ensi l e st r esses i n t he pi l e f or  ever y PDA 
record.

9.    BTA and LTD val ues f or  ever y PDA r ecor d.

10.    Hammer  st r oke,  and r at e of  oper at i on dur i ng dr i v i ng.

11.    Maxi mum t r ansf er r ed ener gy

12.    Unusual  occur r ence( s)  dur i ng dr i v i ng.

13.    Case Pi l e Wave Anal ysi s Pr ogr am ( CAPWAP)  eval uat i on of  a 
sel ect ed PDA r ecor d at  t he end of  i nst al l at i on and t he begi nni ng 
of  r est r i ke.  CAPWAP anal ysi s shal l  i ncl ude:  gr aph showi ng t he 
bear i ng capaci t y  ver sus bl ow count  and pi l e st r ess ver sus bl ow 
count ;  Si mul at ed st at i c l oad t est  cur ves f or  t he t i p and t he t op 
of  t he pi l e;  eval uat i on of  t he soi l  par amet er s based on t he 
mat chi ng of  t he measur ed and comput ed val ues of  f or ces,  vel oci t i es 
and di spl acement s,  and;  st at i c r esi st ance di st r i but i on al ong t he 
l engt h of  t he pi l e.  

B.    Recor d f or  t he v i br at i on moni t or i ng i ncl udes mi ni mum:

1.    Pi l e i nf or mat i on and i nst al l at i on r ecor d.

2.    The pr oposed l ocat i ons of  v i br at i on sensor s.  

3.    Recor ded peak par t i c l e vel oci t y ( PPV)  f r om var i ous v i br at i on 
sensor s t hr oughout  t he i nst al l at i on of  t he t est  pi l e.      
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3. 5   TEST RECORD DOCUMENTS

A.    Make avai l abl e t o Owner ' s Repr esent at i ve at  s i t e:

1.    Li st  of  pi l es t o be t est ed.
2.    Updat ed ver si ons of  document at i on r equi r ed f or  t est i ng.
3.    Cer t i f i cat i ons of  cal i br at i on.
4.    Test i ng r ecor d dat a.

3. 6   TEST PI LE PREPARATI ON

Mar k each PDA t est  pi l e at  1 f oot  i nt er val s and number  mar ks consecut i vel y 
st ar t i ng at  pi l e t i p f or  t he pur pose of  r ecor di ng penet r at i on r esi st ance 
and dept h of  pi l e penet r at i on.  Make mar ks and number i ng c l ear l y v i s i bl e f or  
moni t or i ng per sonnel .  Upon r equest ,  per f or m addi t i onal  mar ks at  1 i nch 
i nt er val s f or  sel ect ed f eet .

3. 7   PI LE SPLI CES

Fi el d spl i c i ng of  t est  pi l es i s not  per mi t t ed,  unl ess appr oved ot her wi se by 
t he Owner '  Repr esent at i ve.

3. 8   TEST PI LE I NSTALLATI ON

A.    Mai nt ai n pi l e or i ent at i on dur i ng dr i v i ng wher e pi l e or i ent at i on i s 
essential:

1.    Keep hammer  concent r i c wi t h dr i v i ng t r ai n i n axi al  al i gnment  
on pi l e.

2.    Do not  use hammer  t o l i mi t  devi at i on of  pi l e al i gnment  dur i ng 
dr i v i ng by exer t i ng l at er al  f or ces or  st r i k i ng at  an angl e.

3.    I f  damage t o pi l e but t  occur s wher eby t he hammer  may not  
st r i ke pi l e uni f or ml y and axi al l y ,  pr ovi de a f r esh cut  at  t he but t  
and check pi l e f or  pr oper  f i t .

B.    Pr ovi de a st abl e and sui t abl e means or  devi ce t o i ndi cat e 
penet r at i on of  t he t est  pi l es,  v i s i bl e t o t he Owner ' s Repr esent at i ve 
and at  a saf e di st ance f r om pi l e dr i ver .

C.    I f  r equest ed by t he Owner ' s Repr esent at i ve,  t hr ot t l e back hammer  
t o oper at e at  a r educed ener gy l evel  as needed t o pr ot ect  t est  pi l es at  
i ni t i al  st age of  i mpact  dr i v i ng t o avoi d pot ent i al  f or  hi gh t ensi on 
st r esses i n t he pi l e.

3. 9   TOLERANCES

A.    The t op of  t est  pi l es shal l  not  var y f r om t he desi gn hor i zont al  
al i gnment  by mor e t han t wo i nches.

B.    No si ngl e pi l e shal l  var y f r om t he desi gn al i gnment  of  i t s  desi gn 
hor i zont al  axi s by mor e t han 3. 0 degr ees or  one i nch i n 18 i nches.

C.    Cent r oi d of  pi l e at  cut of f  el evat i on shal l  not  var y f r om desi gn 
posi t i on shown by mor e t han 3 i nches af t er  dr i v i ng.
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3. 10   PI LE CUTOFF

Af t er  t he compl et i on of  t he t est i ng,  upon t he Owner ' s Repr esent at i ve' s 
appr oval ,  cut  at  r equi r ed el evat i on wi t h t ool s t hat  wi l l  not  damage ar ea 
bel ow cut  sur f ace.

3. 11   DAMAGED,  MI SPLACED,  OR OTHERWI SE REJECTED PI LES

A.    Test  pi l es f ound damaged,  necked,  or  ot her wi se unf i t  f or  use t hat  
ar e l ocat ed at  pr oduct i on pi l e l ocat i ons shal l  be r epl aced.

B.    Remove f r om si t e and r epl ace wi t h conf or mi ng pi l es.

C.    The Owner ' s  Repr esent at i ve r eser ves t he r i ght  t o r equest  PDA 
t est i ng of  pr oduct i on pi l es,  suspect ed of  pi l e damage,  t o eval uat e t he 
pi l e i nt egr i t y t hr ough t he BTA and LTD PDA measur ement s.  

        - -  End of  Sect i on - -
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SECTI ON 31 20 00. 00

EARTH MOVI NG
11/08

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  ear t h 
movi ng act i v i t i es i ncl udi ng but  not  l i mi t ed t o pr epar i ng subgr ades f or  
s l abs- on- gr ade and pavement ;  excavat i ng and backf i l l i ng f or  bul khead wal l s 
and associ at ed anchor  wal l s;  and excavat i ng and backf i l l i ng f or  r et ai ni ng 
wal l s and mi scel l aneous s i t e f eat ur es.

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D2487 ( 2017)  St andar d Pr act i ce f or  
Cl assi f i cat i on of  Soi l s f or  Engi neer i ng 
Pur poses ( Uni f i ed Soi l  Cl assi f i cat i on 
System)

ASTM D448 ( 2012;  R 2017)  St andar d Cl assi f i cat i on f or  
Si zes of  Aggr egat e f or  Road and Br i dge 
Construction

ASTM D698 ( 2012;  E 2014;  E 2015)  Labor at or y 
Compact i on Char act er i st i cs of  Soi l  Usi ng 
St andar d Ef f or t  ( 12, 400 f t - l bf / cu.  f t .  
( 600 kN- m/ cu.  m. ) )

ASTM C138/ C138M ( 2017a)  St andar d Test  Met hod f or  Densi t y 
( Uni t  Wei ght ) ,  Yi el d,  and Ai r  Cont ent  
( Gr avi met r i c)  of  Concr et e

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C495/ C495M ( 2012)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Li ght wei ght  
I nsul at i ng Concr et e

ASTM C618 ( 2019)  St andar d Speci f i cat i on f or  Coal  Fl y 
Ash and Raw or  Cal c i ned Nat ur al  Pozzol an 
f or  Use i n Concr et e
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ASTM C94/ C94M ( 2018)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D2167 ( 2015)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Rubber  Bal l oon Met hod

ASTM D2937 ( 2017;  E 2017;  E 2018)  St andar d Test  
Met hod f or  Densi t y of  Soi l  i n Pl ace by t he 
Dr i ve- Cyl i nder  Met hod

ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

ASTM D2940/ D2940M ( 2020)  St andar d Speci f i cat i on f or  Gr aded 
Aggr egat e Mat er i al  Bases or  Subbases f or  
Hi ghways or  Ai r por t s

ASTM E329 ( 2018)  St andar d Speci f i cat i on f or  Agenci es 
Engaged i n Const r uct i on I nspect i on,  
Test i ng,  or  Speci al  I nspect i on

ASTM D3740 ( 2012a)  Mi ni mum Requi r ement s f or  Agenci es 
Engaged i n t he Test i ng and/ or  I nspect i on 
of  Soi l  and Rock as Used i n Engi neer i ng 
Desi gn and Const r uct i on

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 145 ( 1991;  R 2012)  St andar d Speci f i cat i on f or  
Cl assi f i cat i on of  Soi l s and Soi l - Aggr egat e 
Mi xt ur es f or  Hi ghway Const r uct i on Pur poses

1. 2   SUBMI TTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 01 
33 23 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:

SD- 05 Desi gn Dat a

Cont r ol l ed Low- St r engt h Mat er i al  Mi x Desi gn

SD- 06 Test  Repor t s

Fill

Dr ai nage Cour se

Sat i sf act or y Soi l s

Sand
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I mper vi ous Fi l l

Sel ect  Fi l l

Cont r ol l ed Low- St r engt h Mat er i al

Compaction

SD- 07 Cer t i f i cat es

     Geot echni cal  Test i ng Agency Qual i f i cat i ons

Speci al  I nspect or  Qual i f i cat i ons

Speci al  I nspect or

1. 3   QUALI TY CONTROL

1. 3. 1   Geot echni cal  Test i ng Agency Qual i f i cat i ons

Qual i f i cat i ons shal l  be i n accor dance wi t h ASTM E329 and ASTM D3740 f or  
t est i ng i ndi cat ed.

1. 3. 2   Speci al  I nspect or  Qual i f i cat i ons

Qual i f i cat i ons shal l  be i n accor dance wi t h ASTM E329 and ASTM D3740 f or  
t est i ng i ndi cat ed.

1. 4   FI ELD CONDI TI ONS

Tr af f i c :  Mi ni mi ze i nt er f er ence wi t h adj oi ni ng r oads,  st r eet s,  wal ks,  
and ot her  adj acent  occupi ed or  used f aci l i t i es dur i ng ear t h- movi ng 
operations.

Do not  c l ose or  obst r uct  st r eet s,  wal ks,  or  ot her  adj acent  
occupi ed or  used f aci l i t i es wi t hout  per mi ssi on f r om Owner  and 
aut hor i t i es havi ng j ur i sdi ct i on.

Pr ovi de al t er nat e r out es ar ound c l osed or  obst r uct ed t r af f i c  ways 
i f  r equi r ed by Owner  or  aut hor i t i es havi ng j ur i sdi ct i on.

I mpr ovement s on Adj oi ni ng Pr oper t y:  Aut hor i t y f or  per f or mi ng ear t h 
movi ng i ndi cat ed on pr oper t y adj oi ni ng Owner ' s pr oper t y wi l l  be 
obt ai ned by Owner  bef or e awar d of  Cont r act .

1. 5   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 31 23 13. 00 -  EXCAVATI ON AND GRADI NG
A.    Sect i on 32 95 10. 00 -  PAVEMENT
A.    Sect i on 03 30 00 -  CAST- I N- PLACE CONCRETE   

1. 6   DEFI NI TI ONS

A.    Bor r ow Soi l :  Sat i sf act or y soi l  i mpor t ed f r om of f - s i t e f or  use as 
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f i l l  or  backf i l l .

B.    Dr ai nage Cour se:  Aggr egat e l ayer  suppor t i ng t he s l ab- on- gr ade t hat  
al so mi ni mi zes upwar d capi l l ar y f l ow of  por e wat er .

C.    Excavat i on:  Consi st s of  t he r equi r ed bel ow- gr ade r emoval  and 
pr oper  ut i l i zat i on or  di sposal  of  ever y descr i pt i on and of  what ever  
subst ances encount er ed wi t hi n t he gr adi ng l i mi t s of  t he pr oj ect .   
Excavat i on shal l  be per f or med t o t he l i nes and gr ades i ndi cat ed on t he 
drawings.

D.    Fi l l ,  or  Nor mal - wei ght  Fi l l :  Soi l  mat er i al s used f or  backf i l l  or  
t o r ai se exi st i ng gr ades beyond l i mi t s ot her  t han f i l l  used f or  
const r uct i on of  t he geo- gr i d mat  l oad t r ansf er  pl at f or m as i ndi cat ed on 
t he dr awi ngs.

E.    St r uct ur es:  Bul khead and anchor  wal l  syst ems,  r et ai ni ng wal l s,  
s l abs,  pavement ,  and mi scel l aneous c i v i l  s i t e f eat ur es.

1. 7   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   SOI L MATERI ALS

2. 1. 1   Sat i sf act or y Soi l s

Soi l  Cl assi f i cat i on Gr oups CL,  ML,  GW,  GP,  GM,  SW,  SP,  SC, and SM accor di ng 
t o ASTM D 2487 Gr oups A- 1,  A- 2- 4,  A- 2- 5,  and A- 3 accor di ng t o AASHTO M 145,  
or  a combi nat i on of  t hese gr oups;  f r ee of  r ock or  gr avel  l ar ger  t han 3 
i nches i n any di mensi on,  debr i s,  wast e,  f r ozen mat er i al s,  veget at i on,  and 
ot her  del et er i ous mat t er .  Pl ast i c i t y I ndex shal l  be l ess t han 4.

2. 1. 2   Unsat i sf act or y Soi l s

Soi l  Cl assi f i cat i on Gr oups GC,  SC, CL,  ML,  OL,  CH,  MH,  OH,  and PT accor di ng 
to ASTM D2487 Gr oups A- 2- 6,  A- 2- 7,  A- 4,  A- 5,  A- 6,  and A- 7 accor di ng t o 
AASHTO M 145,  or  a combi nat i on of  t hese gr oups.  Unsat i sf act or y soi l s  al so 
i ncl ude sat i sf act or y soi l s  not  mai nt ai ned wi t hi n 2 per cent  of  opt i mum 
moi st ur e cont ent  at  t i me of  compact i on.

2. 1. 3   Pavement  Aggr egat e Fl exi bl e Base Cour se

Ref er  t o Sect i on 32 95 10. 00 PAVEMENT.

2. 1. 4   Fill  ( Nor mal  Wei ght  Fi l l )

Nat ur al l y  or  ar t i f i c i al l y  gr aded mi xt ur e of  nat ur al  or  cr ushed gr avel ,  
cr ushed st one,  and nat ur al  or  cr ushed sand;  ASTM D2940/ D2940M;  wi t h at  
l east  90 per cent  passi ng a 1- 1/ 2- i nch s i eve and not  mor e t han 12 per cent  
passi ng a No.  200 si eve.

2. 1. 5   Dr ai nage Cour se

Nar r owl y gr aded mi xt ur e of  washed cr ushed st one,  or  cr ushed or  uncr ushed 
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gravel; ASTM D448;  coar se- aggr egat e gr adi ng Si ze 57;  wi t h 100 per cent  
passi ng a 1- 1/ 2- i nch s i eve and zer o t o 5 per cent  passi ng a No.  8 s i eve.

2. 1. 6   Sand

Fi ne aggr egat e i n accor dance wi t h ASTM C33/ C33M.

2. 1. 7   I mper vi ous Fi l l

Cl ayey gr avel  and sand mi xt ur e capabl e of  compact i ng t o a dense st at e.

2. 1. 8   Sel ect  Fi l l

Sel ect  f i l l  shal l  meet  t he f ol l owi ng gr adat i on r equi r ement s:

Si ze                           %Passi ng
200 mm ( 4 i n. )                   100
4. 75 mm ( No.  4)                15- 70
0. 425 mm ( No.  40)              10- 60
0. 075 mm ( No.  200)              5- 15

Sel ect  f i l l  mat er i al  passi ng t he No.  40 s i eve shal l  have a l i qui d l i mi t  
l ess t han 40 and a pl ast i c i t y i ndex l ess t han 20.

2. 2   CONTROLLED LOW- STRENGTH MATERI AL

A.    Cont r ol l ed Low- St r engt h Mat er i al :  Sel f - compact i ng,  l ow- densi t y,  
f l owabl e pr oduced f r om t he f ol l owi ng:

1.    Por t l and Cement :  ASTM C150/ C150M,  Type I I .
2.    Fl y Ash:  ASTM C618,  Cl ass C or  F.
3.    Nor mal - Wei ght  Aggr egat e:  ASTM C33/ C33M,  3/ 4- i nch nomi nal  
maxi mum aggr egat e s i ze.
4.    Wat er :  ASTM C94/ C94M.
5.    Ai r - Ent r ai ni ng Admi xt ur e:  ASTM C260/ C260M.

B.    Pr oduce l ow- densi t y,  cont r ol l ed l ow- st r engt h mat er i al  wi t h t he 
f ol l owi ng physi cal  pr oper t i es.  Submi t  Cont r ol l ed Low- St r engt h Mat er i al  
mi x desi gn f or  appr oval :

1.    As- Cast  Uni t  Wei ght :  36 t o 42 l b/ cu.  f t .  at  poi nt  of  
pl acement ,  when t est ed accor di ng t o ASTM C138/ C138M.
2.    Compr essi ve St r engt h:  80 psi  when t est ed accor di ng t o 
ASTM C495/ C495M.

C.    Pr oduce convent i onal - wei ght ,  cont r ol l ed l ow- st r engt h mat er i al  wi t h 
140- psi  compr essi ve st r engt h when t est ed accor di ng t o ASTM C495/ C495M.

PART 3   EXECUTI ON

3. 1   PREPARATI ON

A.    Pr ot ect  st r uct ur es,  ut i l i t i es,  s i dewal ks,  pavement s,  and ot her  
f aci l i t i es f r om damage caused by set t l ement ,  l at er al  movement ,  
under mi ni ng,  washout ,  and ot her  hazar ds cr eat ed by ear t h- movi ng 
operations.

B.    Pr ot ect  and mai nt ai n er osi on and sedi ment at i on cont r ol s dur i ng 
ear t h- movi ng oper at i ons.
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C.    Pr ot ect  subgr ades and f oundat i on soi l s f r om f r eezi ng t emper at ur es 
and f r ost .  Remove t empor ar y pr ot ect i on bef or e pl ac i ng subsequent  
materials.

3. 2   DEWATERI NG

A.    Pr event  sur f ace wat er  and gr ound wat er  f r om ent er i ng excavat i ons,  
f r om pondi ng on pr epar ed subgr ades,  and f r om f l oodi ng Pr oj ect  s i t e and 
sur r oundi ng ar ea.

B.    Pr ot ect  subgr ades f r om sof t eni ng,  under mi ni ng,  washout ,  and damage 
by r ai n or  wat er  accumul at i on.  Rer out e sur f ace wat er  r unof f  away f r om 
excavat ed ar eas.  Do not  al l ow wat er  t o accumul at e i n excavat i ons.  Do 
not  use excavat ed t r enches as t empor ar y dr ai nage di t ches.

3. 3   GENERAL EXCAVATI ON

Uncl assi f i ed Excavat i on:  Excavat e t o subgr ade el evat i ons r egar dl ess of  t he 
char act er  of  sur f ace and subsur f ace condi t i ons encount er ed.  Uncl assi f i ed 
excavat ed mat er i al s may i ncl ude r ock,  soi l  mat er i al s,  and obst r uct i ons.  No 
changes i n t he Cont r act  Sum or  t he Cont r act  Ti me wi l l  be aut hor i zed f or  
r ock excavat i on or  r emoval  of  obst r uct i ons.

I f  excavat ed mat er i al s i nt ended f or  f i l l  and backf i l l  i nc l ude 
unsat i sf act or y soi l  mat er i al s and r ock,  r epl ace wi t h sat i sf act or y soi l  
materials.

3. 4   EXCAVATI ON FOR STRUCTURES

Excavat e t o i ndi cat ed el evat i ons and di mensi ons wi t hi n a t ol er ance of  pl us 
or  mi nus 1 i nch.  I f  appl i cabl e,  ext end excavat i ons a suf f i c i ent  di st ance 
f r om st r uct ur es f or  pl aci ng and r emovi ng concr et e f or mwor k,  f or  i nst al l i ng 
ser vi ces and ot her  const r uct i on,  and f or  i nspect i ons.

Excavat i ons f or  Foot i ngs and Foundat i ons:  Do not  di st ur b bot t om of  
excavat i on.  Excavat e by hand t o f i nal  gr ade j ust  bef or e pl aci ng concr et e 
r ei nf or cement .  Tr i m bot t oms t o r equi r ed l i nes and gr ades t o l eave sol i d 
base t o r ecei ve ot her  wor k.

3. 5   SUBGRADE I NSPECTI ON

A.    Not i f y t he Owner ' s Repr esent at i ve when excavat i ons have r eached 
r equi r ed subgr ade.

B.    I f  t he Owner ' s Repr esent at i ve det er mi nes t hat  unsat i sf act or y soi l  
i s  pr esent ,  cont i nue excavat i on and r epl ace wi t h compact ed backf i l l  or  
f i l l  mat er i al  as di r ect ed.

C.    Pr oof - r ol l  subgr ade wi t h a pneumat i c- t i r ed l oaded dump t r uck 
wei ghi ng not  l ess t han 15 t ons ( 13. 6 t onnes)  t o i dent i f y sof t  pocket s 
and ar eas of  excess y i el di ng.  Do not  pr oof - r ol l  wet  or  sat ur at ed 
subgrades.

1.    Compl et el y pr oof - r ol l  subgr ade i n one di r ect i on r epeat i ng 
pr oof - r ol l i ng i n di r ect i on per pendi cul ar  t o f i r st  di r ect i on.  Li mi t  
vehi c l e speed t o 3 mph.

2.    Excavat e sof t  spot s,  unsat i s f act or y soi l s ,  and ar eas of  
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excessi ve pumpi ng or  r ut t i ng,  as det er mi ned by t he Owner ' s 
Repr esent at i ve,  and r epl ace wi t h compact ed backf i l l  or  st abi l i ze 
and f i l l  as di r ect ed.

D.    Aut hor i zed addi t i onal  excavat i on and r epl acement  mat er i al  wi l l  be 
pai d f or  accor di ng t o Cont r act  pr ovi s i ons.

E.    Reconst r uct  subgr ades damaged by f r eezi ng t emper at ur es,  f r ost ,  
r ai n,  accumul at ed wat er ,  or  const r uct i on act i v i t i es,  as di r ect ed by t he 
Owner ' s Repr esent at i ve,  wi t hout  addi t i onal  compensat i on.

3. 6   UNAUTHORI ZED EXCAVATI ON

Fi l l  unaut hor i zed excavat i on under  f oundat i ons or  wal l  f oot i ngs by 
ext endi ng bot t om el evat i on of  concr et e f oundat i on or  f oot i ng t o excavat i on 
bot t om,  wi t hout  al t er i ng t op el evat i on.  Lean concr et e f i l l ,  wi t h 28- day 
compr essi ve st r engt h of  2000 psi ,  may be used when appr oved by t he Owner ' s 
Representative.

Fi l l  unaut hor i zed excavat i ons under  ot her  const r uct i on,  pi pe,  or  condui t  as 
di r ect ed by t he Owner ' s Repr esent at i ve.

3. 7   STORAGE OF SOI L MATERI ALS

St ockpi l e bor r ow soi l  mat er i al s and excavat ed sat i sf act or y soi l  mat er i al s 
wi t hout  i nt er mi x i ng.  Pl ace,  gr ade,  and shape st ockpi l es t o dr ai n sur f ace 
wat er .  Cover  t o pr event  wi ndbl own dust . .

St ockpi l e soi l  mat er i al s away f r om edge of  excavat i ons.  Do not  st or e wi t hi n 
dr i p l i ne of  r emai ni ng t r ees.  Do not  st or e wi t hi n 20 f eet  of  t he f uel  l i ne,  
cul ver t  pi pes,  or  ot her  st r uct ur es.

3. 8   BACKFI LL

Pl ace and compact  backf i l l  i n excavat i ons pr ompt l y ,  but  not  bef or e 
compl et i ng t he f ol l owi ng:

A.    Const r uct i on bel ow f i ni sh gr ade i ncl udi ng,  wher e appl i cabl e,  
subdr ai nage,  damppr oof i ng,  wat er pr oof i ng,  and per i met er  i nsul at i on.
B.    Sur veyi ng l ocat i ons of  under gr ound ut i l i t i es f or  Recor d Document s.
C.    Test i ng and i nspect i ng under gr ound ut i l i t i es.
D.    Removi ng concr et e f or mwor k.
E.    Removi ng t r ash and debr i s.
F.    Removi ng t empor ar y shor i ng,  br aci ng,  and sheet i ng.
G.    I nst al l i ng per manent  or  t empor ar y hor i zont al  br aci ng on 
hor i zont al l y  suppor t ed wal l s

Pl ace backf i l l  on subgr ades f r ee of  mud,  f r ost ,  snow,  or  i ce.

3. 9   FI LL

A.    Pl ow,  scar i f y,  bench,  or  br eak up s l oped sur f aces st eeper  t han 1 
ver t i cal  t o 4 hor i zont al  so f i l l  mat er i al  wi l l  bond wi t h exi st i ng 
material.

B.    Pl ace and compact  f i l l  mat er i al  i n l ayer s t o r equi r ed el evat i ons 
as f ol l ows:

1.    Under  st eps and l andi ngs,  use f i l l .
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2.    Under  f oot i ngs and f oundat i ons,  use f i l l .

C.    Pl ace f i l l  on subgr ades f r ee of  mud,  f r ost ,  snow,  or  i ce.

3. 10   SOI L MOI STURE CONTROL

Uni f or ml y moi st en or  aer at e subgr ade and each subsequent  f i l l  or  backf i l l  
soi l  l ayer  bef or e compact i on t o wi t hi n 2 per cent  of  opt i mum moi st ur e 
content.

A.    Do not  pl ace backf i l l  or  f i l l  soi l  mat er i al  on sur f aces t hat  ar e 
muddy,  f r ozen,  or  cont ai n f r ost  or  i ce.

B.    Remove and r epl ace,  or  scar i f y and ai r  dr y,  ot her wi se sat i sf act or y 
soi l  mat er i al  t hat  exceeds opt i mum moi st ur e cont ent  by 2 per cent  and i s 
t oo wet  t o compact  t o speci f i ed dr y uni t  wei ght .

3. 11   COMPACTION OF SOI L BACKFI LLS AND FI LLS

A.    Pl ace backf i l l  and f i l l  soi l  mat er i al s i n l ayer s not  mor e t han 8 
i nches i n l oose dept h f or  mat er i al  compact ed by heavy compact i on 
equi pment  and not  mor e t han 4 i nches i n l oose dept h f or  mat er i al  
compact ed by hand- oper at ed t amper s.

B.    Pl ace backf i l l  and f i l l  soi l  mat er i al s evenl y on al l  s i des of  
st r uct ur es t o r equi r ed el evat i ons and uni f or ml y al ong t he f ul l  l engt h 
of  each st r uct ur e.

C.    Compact  soi l  mat er i al s t o not  l ess t han t he f ol l owi ng per cent ages 
of  maxi mum dr y uni t  wei ght  accor di ng t o ASTM D698:

1.    Under  st r uct ur es,  bui l di ng s l abs,  st eps,  and pavement s,  
scar i f y and r ecompact  t op 12 i nches of  exi st i ng subgr ade and each 
l ayer  of  backf i l l  or  f i l l  soi l  mat er i al  at  95 per cent .

2.    Compact  pavement  aggr egat e f l exi bl e base at  100 per cent .

D.     Pl ace backf i l l  behi nd combi - wal l ,  i ncl udi ng f i l l  r equi r ed t o 
r ai se t he gr ade i n t hi s ar ea,  i n dewat er ed condi t i ons so suf f i c i ent  
compact i on can be compl et ed.  Al t er nat i vel y,  i n l i eu of  backf i l l  
mat er i al  whi ch r equi r es dewat er i ng,  wel l - gr aded gr anul ar  mat er i al  may 
be pl aced hydr aul i cal l y  i n under wat er  condi t i ons.  gr anul ar  mat er i al  
shal l  be sui t abl e f or  under wat er  pl acement  and consi st  of  sand ( SP,  
SW) ,  gr avel  ( GP,  GW) ,  or  cr ushed r ock mat er i al s wi t h l ess t han 
10- per cent  by wei ght  passi ng t he No.  200 Si eve,  and cont ai ni ng no Cl ay.  
Sel ect i on of  t he gr anul ar  mat er i al  must  be coor di nat ed wi t h t he Ri gi d 
I ncl usi on cont r act or  and appr oved by t he RI  cont r act or  and t he Owner ' s 
Repr esent at i ve.  Gr anul ar  mat er i al  pl aced bel ow t he wat er  l evel s must  be 
v i br o- compact ed.   The vi br o- compact i on densi f i cat i on pr ogr am shoul d 
achi eve a mi ni mum r el at i ve densi t y of  65- per cent  of  t he ent i r e f i l l  
mass,  or  a mi ni mum SPT N- val ue of  15 bl ows per  f oot  wi t hi n t he f i l l  
mass.   Cont r act or  shal l  submi t  mat er i al  and pl acement  pl an f or  
under wat er  pl acement  f or  appr oval .

3. 12   FI ELD QUALI TY CONTROL

A.    Speci al  I nspect i ons:  The Cont r act or  shal l  engage a qual i f i ed 
speci al  i nspect or  t o per f or m t he f ol l owi ng speci al  i nspect i ons:
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1.    Det er mi ne pr i or  t o pl acement  of  f i l l  t hat  s i t e has been 
pr epar ed i n compl i ance wi t h r equi r ement s.

2.    Det er mi ne t hat  f i l l  mat er i al  c l assi f i cat i on and maxi mum l i f t  
t hi ckness compl y wi t h r equi r ement s.

3.    Det er mi ne,  dur i ng pl acement  and compact i on t hat  i n- pl ace 
densi t y of  compact ed f i l l  compl i es wi t h r equi r ement s.

B.    Test i ng Agency:  Cont r act or  wi l l  engage a qual i f i ed geot echni cal  
t est i ng agency or  t o per f or m t est s and i nspect i ons.  Ref er  t o Sect i on 01 
45 00. 00,  Test i ng Labor at or y Ser v i ces,  f or  addi t i onal  r equi r ement s of  
t he t est i ng agency.  

C.    Al l ow t est i ng agency t o i nspect  and t est  subgr ades and each f i l l ,  
or  backf i l l  l ayer .  Pr oceed wi t h subsequent  ear t h movi ng onl y af t er  t est  
r esul t s f or  pr evi ousl y compl et ed wor k compl y wi t h r equi r ement s.

D.    Test i ng agency wi l l  t est  compact i on of  soi l s  i n pl ace accor di ng t o 
ASTM D1556/ D1556M, ASTM D2167, ASTM D2937,  and ASTM D6938,  as 
appl i cabl e.  Test s wi l l  be per f or med at  t he f ol l owi ng l ocat i ons and 
frequencies:

1.    Sl ab and Pavement  Ar eas:  At  subgr ade and at  each compact ed 
f i l l  and backf i l l  l ayer ,  at  l east  one t est  f or  ever y 2000 sq.  f t .  
or  l ess of  paved ar ea or  s l ab but  i n no case f ewer  t han t hr ee 
tests.

2.    Bul khead and Anchor  Wal l  Backf i l l :  At  each compact ed backf i l l  
l ayer ,  at  l east  one t est  f or  ever y 100 f eet  or  l ess of  wal l  l engt h 
but  no f ewer  t han t wo t est s.

E.    Ret ai ni ng Wal l  Subgr ade:  At  r et ai ni ng wal l  subgr ades,  wher e 
appl i cabl e,  at  l east  one t est  of  each soi l  s t r at um wi l l  be per f or med t o 
ver i f y desi gn bear i ng capaci t i es.  Subsequent  ver i f i cat i on and appr oval  
of  ot her  f oot i ng subgr ades may be based on a v i sual  compar i son of  
subgr ade wi t h t est ed subgr ade when appr oved by t he t est i ng agency.

F.    When t est i ng agency r epor t s t hat  subgr ades,  f i l l s ,  or  backf i l l s  
have not  achi eved degr ee of  compact i on speci f i ed,  scar i f y and moi st en 
or  aer at e,  or  r emove and r epl ace soi l  mat er i al s t o dept h r equi r ed;  
r ecompact  and r et est  unt i l  speci f i ed compact i on i s  obt ai ned.

3. 13   PROTECTI ON

A.    Pr ot ect i ng Gr aded Ar eas:  Pr ot ect  newl y gr aded ar eas f r om t r af f i c ,  
f r eezi ng,  and er osi on.  Keep f r ee of  t r ash and debr i s.

B.    Repai r  and r eest abl i sh gr ades t o speci f i ed t ol er ances wher e 
compl et ed or  par t i al l y  compl et ed sur f aces become er oded,  r ut t ed,  
set t l ed,  or  wher e t hey l ose compact i on due t o subsequent  const r uct i on 
oper at i ons or  weat her  condi t i ons.

1.    Scar i f y or  r emove and r epl ace soi l  mat er i al  t o dept h as 
di r ect ed by t he Owner ' s Repr esent at i ve;  r eshape and r ecompact .

C.    Wher e set t l i ng occur s bef or e Pr oj ect  cor r ect i on per i od el apses,  
r emove f i ni shed sur f aci ng,  backf i l l  wi t h addi t i onal  soi l  mat er i al ,  
compact ,  and r econst r uct  sur f aci ng.
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1.    Rest or e appear ance,  qual i t y ,  and condi t i on of  f i ni shed 
sur f aci ng t o mat ch adj acent  wor k,  and el i mi nat e evi dence of  
r est or at i on t o gr eat est  ext ent  possi bl e.

3. 14   DI SPOSAL OF SURPLUS AND WASTE MATERI ALS

A.    Remove sur pl us sat i sf act or y soi l  and wast e mat er i al s,  i ncl udi ng 
unsat i sf act or y soi l ,  t r ash,  and debr i s,  and l egal l y di spose of  t hem of f  
Owner ' s pr oper t y.

B.    Tr anspor t  sur pl us sat i sf act or y soi l  t o desi gnat ed st or age ar eas on 
Owner ' s pr oper t y.  St ockpi l e or  spr ead soi l  as di r ect ed by t he Owner ' s 
Representative.

1.    Remove wast e mat er i al s,  i ncl udi ng unsat i sf act or y soi l ,  t r ash,  
and debr i s,  and l egal l y di spose of  t hem of f  Owner ' s pr oper t y.

       - -  End of  Sect i on - -
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SECTI ON 31 23 13. 00

EXCAVATI ON AND GRADI NG
11/08

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  
excavat i on and gr adi ng.  Sect i on i ncl udes but  i s  not  l i mi t ed t o t he 
excavat i on of  mat er i al s on s i t e;  excavat i on of  bor r ow mat er i al  as needed;  
compact i on of  nat ur al  subgr ades;  pl acement  and compact i on of  embankment s t o 
gr ade;  f i ni sh gr adi ng;  st r i ppi ng,  st ockpi l e and pl acement  of  t opsoi l ;  
di sposal  of  excess or  unsui t abl e mat er i al s;  and ot her  r equi r ed oper at i ons.

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D698 ( 2012;  E 2014;  E 2015)  Labor at or y 
Compact i on Char act er i st i cs of  Soi l  Usi ng 
St andar d Ef f or t  ( 12, 400 f t - l bf / cu.  f t .  
( 600 kN- m/ cu.  m. ) )

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

1. 2   SUBMI TTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 06 Test  Repor t s

Gr anul ar  Fi l l

Topsoil

Compaction

SD- 07 Cer t i f i cat es

     Geot echni cal  Test i ng Agency Qual i f i cat i ons
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1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 31 20 00. 00 -  EARTH MOVI NG  
A.    Sect i on 32 92 13. 01 -  HYDROMULCHI NG 

1. 4   QUALI TY CONTROL

1. 4. 1   Geot echni cal  Test i ng Agency Qual i f i cat i ons

Qual i f i cat i ons shal l  be i n accor dance wi t h ASTM E329 and ASTM D3740 f or  
t est i ng i ndi cat ed.

1. 5   FI ELD CONDI TI ONS

Tr af f i c :  Mi ni mi ze i nt er f er ence wi t h adj oi ni ng r oads,  st r eet s,  wal ks,  
and ot her  adj acent  occupi ed or  used f aci l i t i es dur i ng ear t h- movi ng 
operations.

Do not  c l ose or  obst r uct  st r eet s,  wal ks,  or  ot her  adj acent  
occupi ed or  used f aci l i t i es wi t hout  per mi ssi on f r om Owner  and 
aut hor i t i es havi ng j ur i sdi ct i on.

Pr ovi de al t er nat e r out es ar ound c l osed or  obst r uct ed t r af f i c  ways 
i f  r equi r ed by Owner  or  aut hor i t i es havi ng j ur i sdi ct i on.

I mpr ovement s on Adj oi ni ng Pr oper t y:  Aut hor i t y f or  per f or mi ng ear t h 
movi ng i ndi cat ed on pr oper t y adj oi ni ng Owner ' s pr oper t y wi l l  be 
obt ai ned by Owner  bef or e awar d of  Cont r act . Text

1. 6   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and 
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,  
appl y t o t hi s Sect i on.

1. 7   DEFI NI TI ONS

A.    Bor r ow Soi l :  Sat i sf act or y soi l  i mpor t ed f r om of f - s i t e f or  use as 
f i l l  or  backf i l l .

B.    Embankment :   Ear t h f i l l  pl aced and compact ed i n successi ve l ayer s 
t o t he l i ne and gr ade def i ned by t he const r uct i on pl ans. .

C.    Excavat i on:  Consi st s of  t he r equi r ed bel ow- gr ade r emoval  and 
pr oper  ut i l i zat i on or  di sposal  of  ever y descr i pt i on and of  what ever  
subst ances encount er ed wi t hi n t he gr adi ng l i mi t s of  t he pr oj ect .   
Excavat i on shal l  be per f or med t o t he l i nes and gr ades i ndi cat ed on t he 
drawings.

D.    Fi l l ,  or  Nor mal - wei ght  Fi l l :  Soi l  mat er i al s used f or  backf i l l  or  
t o r ai se exi st i ng gr ades beyond l i mi t s ot her  t han gr anul ar  f i l l  used 
f or  const r uct i on of  t he geo- gr i d mat  l oad t r ansf er  pl at f or m as 
i ndi cat ed on t he dr awi ngs.
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E.    St r uct ur es:  Bul khead and anchor  wal l  syst ems,  r et ai ni ng wal l s,  
s l abs,  pavement ,  and mi scel l aneous c i v i l  s i t e f eat ur es.

F.    Compact i on:   Compact i on of  soi l  mat er i al s consi st s of  r ol l i ng,  
spr i nkl i ng,  t ampi ng and ot her wi se wor ki ng t he soi l  t o achi eve a per cent  
of  St andar d Pr oct or  densi t y as det er mi ned by t he AASHTO St andar d T 99 
procedure.

G.    Fi ni shed Gr adi ng:  Oper at i ons r equi r ed f or  smoot hi ng di st ur bed 
ar eas t hat  ar e not  over l ai d wi t h pavement  or  ot her  st r uct ur es.   Fi ni sh 
gr adi ng consi st s of  t he f i nal  oper at i ons f or  br i ngi ng s i t e gr ade t o 
l i nes and gr ades shown on dr awi ngs.

H.    St r i ppi ng of  Gr ound Sur f ace:   St r i ppi ng consi st s of  r emovi ng al l  
veget at i on,  decayed veget abl e mat t er ,  r ubbi sh and ot her  unsui t abl e 
mat er i al s l ocat ed wi t hi n t he ar eas desi gnat ed f or  gr adi ng oper at i ons.   
Unl ess ot her wi se desi gnat ed t o r emai n,  al l  ar eas shal l  be st r i pped t o 
gr ound l evel  pr i or  t o begi nni ng ear t hwor k.

I .    Subgr ade:   Consi st s of  t hat  por t i on of  t he sur f ace on whi ch a 
compact ed embankment  or  pavement  i s  const r uct ed.

J.    Topsoi l :   Consi st s of  t hat  por t i on of  t he sur f ace on whi ch a 
compact ed embankment  or  pavement  i s  const r uct ed.

K.    Wast e:   Excavat ed mat er i al  whi ch i s unsui t abl e f or  r euse on s i t e 
or  whi ch i s i n excess of  t he mat er i al s needed f or  embankment  
oper at i ons.   Al l  wast e mat er i al  becomes pr oper t y of  t he Cont r act or  and 
shal l  be l egal l y  di sposed of  i n accor dance wi t h Sect i on 01 74 19. 00 -  
Wast e Mat er i al  Di sposal .

L.    Gr anul ar  Fi l l :  Gr anul ar  f i l l  used f or  const r uct i on of  t he l oad 
t r ansf er  pl at f or m.

1. 8   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   SOI L MATERI ALS

2. 1. 1   Fi l l  ( Nor mal  Wei ght  Fi l l )

See Sect i on 31 20 00. 00 EARTH MOVI NG.

2. 1. 2   Gr anul ar  Fi l l

A.    Consi st  of  cr ushed st one or  sand wi t h a maxi mum par t i c l e s i ze of  4 
inches
B.    No mor e t han 120 per cent  passi ng t he No.  2008 si eve
C.    The mat er i al  shal l  consi st  of  sound par t i c l es,  whi ch ar e angul ar  
and not  r ounded
D.    Numer ous gr adat i ons wi l l  be appl i cabl e,  however  t he mat er i al  
shoul d be wel l  gr aded and have suf f i c i ent  f i nes t o f i l l  voi ds bet ween 
l ar ger  par t i c l es,  appr oved by t he Owner ' s Repr esent at i ve.
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2. 1. 3   Topsoil

1.    Topsoi l  mat er i al  t hat  wi l l  be r equi r ed f or  f i ni sh gr adi ng 
oper at i ons shal l  conf or m t o t he r equi r ement s i ncl uded wi t hi n t hi s 
Sect i on and Sect i on 32 92 13. 01 Hydr omul chi ng.

2.    Obt ai n t opsoi l  f r om si t e or  pr ovi de nat ur al  f er t i l e,  f r i abl e l oam 
sui t abl e f or  gr owt hs of  gr ass and pl ant s.

3.    Topsoi l  shal l  cont ai n decomposed veget abl e mat t er ,  f i nel y di v i ded 
and mi ni mum 4 per cent  by wei ght .

4.    Topsoi l  shal l  be f r ee f r om subsoi l ,  c l ay,  br ush,  weeds,  r ocks and 
di r t  c l ods l ar ger  t han 1 i nch i n di amet er ,  st al ks,  r oot s and mat er i al s 
whi ch woul d be t oxi c or  har mf ul  t o gr owt h.

5.    Aci di t y/ Al kal i ni t y:   pH 6. 0 t o pH 7. 5.

6.    Gr adi ng anal ysi s:
a.    2"  s i eve,  100% mi ni mum passi ng;  Number  4 s i eve,  90% mi ni mum 
passi ng;  Number  10 s i eve,  80%mi ni mum passi ng

( i )    Sand 20 t o 75 per cent
( i i )    Si l t  10 t o 60 per cent
( i i i )    Cl ay  5 t o 30 per cent

7.    Al l  t opsoi l  shal l  be f r ee f r om al l  her bi c i des and i nsect i c i des 
whi ch mi ght  adver sel y af f ect  subsequent  gr owt h of  gr asses or  pl ant i ngs 
or  whi ch mi ght  ot her wi se cont ai n mat er i al s t oxi c t o humans and pet s.

8.    I t  shal l  be t he Cont r act or ' s  r esponsi bi l i t y  t o ver i f y t hat  al l  
t opsoi l  conf or ms t o t hese speci f i cat i ons.

9.    Soi l  Anal ys i s:  The Cont r act or  shal l  obt ai n an agr i cul t ur al  soi l  
anal ysi s of  t opsoi l  t aken f r om t hr ee ar eas of  t he s i t e.  These sampl es 
shal l  be submi t t ed t o an accr edi t ed and appr oved soi l s l abor at or y at  
Cont r act or ' s cost .   Submi t  r esul t s of  soi l  anal ysi s t o t he Owner  f or  
r evi ew.  The soi l  anal ysi s shal l  i ncl ude r ecommendat i ons f or  amendment s 
t o t he soi l  t o pr oduce opt i mum pl ant  gr owt h f r om t he var i et y of  pl ant s 
and gr asses pr oposed.   These amendment s shal l  be made at  t he 
Cont r act or ' s expense and shal l  be i ncl uded i n t he pr oposal .

2. 2   EQUI PMENT

Cont r act or  shal l  f ur ni sh,  oper at e and mai nt ai n appr opr i at e equi pment  
necessar y t o achi eve uni f or m l ayer s,  sect i ons and smoot hness i n gr ade and 
t o meet  speci f i ed compact i on densi t i es.   Obt ai n appr oval  f or  equi pment  and 
mat er i al s bef or e commenci ng embankment  wor k.

PART 3   EXECUTI ON

3. 1   VERI FI CATI ON OF CONDI TI ONS

Cont r act or  shal l  i nf or m and sat i s f y hi msel f  as t o t he char act er ,  quant i t y 
and di st r i but i on of  mat er i al  t o be excavat ed.   A geot echni cal  r epor t  wi l l  
be avai l abl e f r om t he Owner .
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3. 2   PROTECTI ON OF EXI STI NG STRUCTURES

The Cont r act or  wi l l  be hel d r esponsi bl e f or  any damage t o manhol es,  i nl et s,  
val ves,  pi pes,  or  ot her  f aci l i t i es,  caused by hi m i n maki ng t he necessar y 
excavat i on and f i l l s .  The Cont r act or  shal l  r epai r  al l  such damage at  hi s 
expense.

3. 3   WORKMANSHI P

Wor k shal l  be per f or med by per sonnel  t r ai ned and exper i enced i n t hi s wor k 
and shal l  be done under  t he di r ect i on of  a super i nt endent  on Cont r act or ' s 
staff.

3. 4   USE AND MAI NTENANCE OF ROADS

A.    The Cont r act or  shal l  conduct  gr adi ng and haul i ng oper at i ons i n an 
or der l y and saf e manner ,  and shal l  pr ot ect  t he t r avel i ng publ i c,  t he 
oper at i ons of  t he Owner  and t he oper at i ons of  ot her  cont r act or s.  The 
Cont r act or ' s haul i ng equi pment  oper at i ng on publ i c  r oads and st r eet s 
shal l  compl y wi t h t he l oad l i mi t ,  speed l i mi t ,  and ot her  appl i cabl e 
r egul at i ons of  t he Ci t y,  Count y and St at e.  On t he pr oper t y of  t he 
Owner ,  t he Cont r act or ' s haul i ng oper at i ons shal l  not  i nt er f er e wi t h t he 
nor mal  oper at i ons of  t he Owner ' s por t  f aci l i t i es or  wi t h t r uck and r ai l  
t r af f i c  t o and f r om such f aci l i t i es.

B.    The Cont r act or  shal l  mai nt ai n di r t  sur f aced haul  r oads used by hi m 
and l eave t hem i n a condi t i on accept abl e t o t he Owner ' s Repr esent at i ve 
upon compl et i on of  t hei r  use.  Fl exi bl e base sur f ace,  pavement  ar eas and 
r oads used by t he Cont r act or  shal l  be r epai r ed by t he Cont r act or  at  hi s 
expense wher ever  damaged by hi s oper at i ons,  and he shal l  r est or e such 
f l exi bl e base sur f aces,  r oads and pavement  ar eas t o t he condi t i on 
exi st i ng pr i or  t o such damage.

C.    I n t he event  f ences must  be cr ossed by t he Cont r act or ,  such f ences 
shal l  be opened onl y as di r ect ed by t he Owner ' s Repr esent at i ve and be 
kept  c l osed bet ween passage of  t r af f i c  except  as per mi t t ed by t he 
Owner ' s Repr esent at i ve.

D.    Upon compl et i on of  t he wor k,  t he f ences shal l  be r epai r ed t o t hei r  
condi t i on exi st i ng pr i or  t o t he begi nni ng of  t he Cont r act or ' s wor k.

E.    The Cont r act or  shal l  pr event  spi l l age of  ear t h f i l l  and ot her  
mat er i al s bei ng haul ed.  Wher e mat er i al  i s  spi l l ed on publ i c r oads or  
st r eet s,  or  on t he Owner ' s sur f aced and paved r oads,  t he Cont r act or  
shal l  pr ompt l y r emove such mat er i al  so as t o mai nt ai n such r oads and 
st r eet s i n a r easonabl y c l ean condi t i on.   

3. 5   SCARI FYI NG,  CLEARI NG AND GRUBBI NG

A.    The Cont r act or  shal l  r emove and di spose of  al l  t r ees,  st umps,  
br ush,  r oot s,  l ogs and ot her  veget at i on and al l  debr i s f r om wi t hi n al l  
of  t he s i t es t hat  ar e t o be excavat ed,  f i l l ed or  gr aded,  and as shown 
on t he dr awi ngs.  The Cont r act or  shal l  r emove al l  gr ass and r oot s of  
shr ubs t o a dept h of  at  l east  6 i nches and gr ub out  t r ee r oot s l ar ger  
t han 2 i nches i n di amet er  t o a dept h of  at  l east  18 i nches.  Topsoi l  
s t r i ppi ng of  t he sur f ace soi l  possessi ng t he char act er i st i c  whi ch woul d 
pr oduce and sust ai n gr ass and ot her  veget at i ve gr owt h shal l  be 
r emoved.   Remove and di spose of  al l  pr oduct s r esul t i ng f r om st r i ppi ng 
of  t he s i t e.   Do not  al l ow mat er i al  t o accumul at e at  l ocat i ons i n or  

SECTI ON 31 23 13. 00  Page 5



Por t  of  Por t  Ar t hur  Ber t h 6 10615

about  t he wor k ar eas.

B.    Al l  t r ash and debr i s such as st ones,  br i ck,  br oken concr et e,  
l umber ,  scr ap met al ,  paper ,  and ot her  r ef use l ar ger  t han 4 i nches i n 
di amet er  shal l  be r emoved.

C.    Al l  c l ear ed and gr ubbed mat er i al  shal l  become t he pr oper t y of  t he 
Cont r act or ,  t o be di sposed of  of f  t he Owner ' s pr oper t y.

3. 6   EXCAVATI ON

A.    Excavat i on i s def i ned as t he r emoval  of  ear t h,  l oose r ock,  gr avel ,  
shel l ,  and,  except  t hose mat er i al s t o be r emoved under  Sect i on 3. 5,  
SCARI FYI NG,  CLEARI NG AND GRUBBI NG,  above,  any ot her  mat er i al s 
encount er ed i n secur i ng t he pr oper  subgr ade i n each ar ea as shown on 
t he Dr awi ngs.  Excavat i on shal l  i ncl ude t he r emoval  of  unsui t abl e 
mat er i al s f r om t he subgr ade or  exi st i ng gr ound t o r ecei ve f i l l  as 
r equi r ed by t hese Speci f i cat i ons or  as di r ect ed by t he Owner ' s 
Repr esent at i ve and t he excavat i on of  dr ai nage di t ches,  s i de s l opes of  
cut s,  and shoul der  ar eas adj oi ni ng subgr ades f or  pavement s and 
railroads.

B.    Al l  accept abl e excavat ed mat er i al s shal l  be used i n maki ng f i l l s  
and backf i l l s ,  as r equi r ed,  wi t hi n t he l i mi t s of  t he pr oj ect ,  but  
out s i de of  t he backl and pavement  ar ea.  

C.    The Cont r act or  shal l  r emove f r om pavement  and subgr ades,  f r om al l  
ot her  ar eas t o be gr aded,  and f r om ar eas t o r ecei ve f i l l ,  al l  muck and 
spongy or  unst abl e mat er i al s whi ch wi l l  not  consol i dat e t o a dept h t o 
be det er mi ned by t he Owner ' s Repr esent at i ve and r ef i l l  t he space wi t h 
accept abl e mat er i al .  Backf i l l  mat er i al  shal l  be pl aced i n accor dance 
wi t h t he r equi r ement s f or  compact ed embankment .  Unsat i sf act or y and/ or  
excess mat er i al s  shal l  be consi der ed wast e mat er i al s and shal l  be 
di sposed of .

D.    I f  t he Cont r act or  f or  any r eason f ai l s  t o use di l i gent  car e i n 
excavat i ng and pr epar i ng r ough gr ade f or  compact i on and t her e i s a 
def i c i ency of  ear t h af t er  compact i ng of  f i ni sh subgr ade sur f aces,  t hen 
he shal l  f i l l  such l ow ar eas and r ecompact  as di r ect ed by t he Owner ' s 
Repr esent at i ve wi t hout  ext r a compensat i on.

E.    Excavat i ons shal l  be made t o t he cr oss sect i ons,  l i nes and 
el evat i ons shown on t he Dr awi ngs.  

F.    I f  i t  i s  not  possi bl e t o pl ace mat er i al  i n t he pr oper  sect i on of  
per manent  const r uct i on at  t he t i me of  excavat i on,  st ockpi l e t he 
mat er i al  i n appr oved ar eas f or  l at er  use.   St ockpi l ed mat er i al s shoul d 
be pr ot ect ed f r om dumpi ng of  unwant ed mat er i al s and dumpi ng by t he 
public

G.    I n under cut  ar eas,  t he vol ume of  unst abl e soi l  bel ow t he t op of  
subgr ade shal l  be measur ed by " bef or e"  and " af t er "  cr oss sect i ons and 
t he quant i t y det er mi ned by t he met hod of  aver age end ar eas.  The r emoval  
of  unst abl e soi l  and t he backf i l l i ng wi t h sui t abl e soi l  of  such 
under cut  ar eas shal l  be pai d f or  per  cubi c yar d.

H.    Bl ast i ng:   Use of  expl osi ves f or  excavat i on oper at i ons shoul d not  
be necessar y and wi l l  not  be per mi t t ed.
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I .    Dr ai nage:   Dur i ng excavat i on,  mai nt ai n gr ades f or  compl et e 
dr ai nage.   As necessar y,  i nst al l  t empor ar y dr ai ns or  dr ai nage swal es t o 
i nt er cept  or  di ver t  over l and f l ow f r om excavat ed ar eas.  

J.    Exi st i ng Ut i l i t i es:   Cont r act or  shal l  f i el d ver i f y l ocat i ons of  
exi st i ng ut i l i t i es,  i ncl udi ng t he under gr ound f uel  l i ne,  pr i or  t o 
ext ensi ve excavat i on oper at i ons.   Whi l e i t  i s  t he i nt ent  of  t he 
const r uct i on pl ans t o show t he known l ocat i ons and si zes of  exi st i ng 
ut i l i t i es,  t he Owner ' s Repr esent at i ve r et ai ns no r esponsi bi l i t y  f or  
l i nes not  shown on const r uct i on pl ans or  known t o t he Cont r act or  pr i or  
t o excavat i on.   Cont r act or  shal l  pr ot ect  exi st i ng ut i l i t i es f r om damage 
dur i ng excavat i on.   Any damage t o exi st i ng ut i l i t i es shal l  be r epor t ed 
i mmedi at el y and shal l  be sat i sf act or i l y  r epai r ed at  t he Cont r act or ' s 
expense. 

K.    Pi pel i nes:   Cont r act or  shal l  suspend machi ne excavat i on wi t hi n 5 
f eet  of  any pi pel i ne r i ght - of - way unt i l  a company r epr esent at i ve i s  
pr esent  t o i dent i f y pi pe l ocat i on and t o di r ect  f ur t her  excavat i on 
oper at i ons.   Not i f i cat i on of  Pi pel i ne Company of  Cont r act or ' s 
oper at i ons and r equest  f or  at t endance of  a r epr esent at i ve wi l l  be 
Cont r act or ' s r esponsi bi l i t y .   Cont r act or  shal l  r esume suspended 
oper at i ons onl y under  super vi s i on of  pi pel i ne company r epr esent at i ve 
and empl oy onl y such excavat i on met hods,  means,  equi pment  and saf et y 
measur es as appr oved by r epr esent at i ve.   Cont r act or  shal l  do no wor k on 
pi pel i ne as par t  of  t hi s cont r act ,  such as l ower i ng,  cr i bbi ng up,  
const r uct i on of  bent s,  r epai r s t o coat i ng,  cut t i ng,  wel di ng,  maki ng 
r epai r s or  ot her  essent i al  wor k,  al l  of  whi ch wi l l  be done by Pi pel i ne 
Company and at  t hei r  own expense.   Cont r act or  shal l  be sol el y 
r esponsi bl e t o Pi pel i ne Company f or  any damages t o t hei r  l i ne and any 
r el at ed const r uct i on as a r esul t  of  Cont r act or ' s oper at i ons,  
i r r espect i ve of  any or der ,  di r ect i ve or  appr oval  by company 
r epr esent at i ve,  or  of  hi s pr esence on t he wor k.   The Cont r act or  wi l l  
not  be r ei mbur sed di r ect l y f or  any ext r a wor k or  expendi t ur e as a 
r esul t  of  i nt er sect i ng any pi pel i ne i nst al l at i on.

3. 7   EXTRA EXCAVATI ON

Upon compl et i on of  excavat i on t o t he l i nes and gr ades gi ven on t he 
const r uct i on pl ans,  ar eas i dent i f i ed as havi ng weak or  poor  soi l  
char act er i st i cs shal l  r equi r e ext r a excavat i on at  Cont r act or ' s expense.   
Cont r act or  shal l  r emove sof t  or  undesi r abl e mat er i al s t o a dept h of  18 
i nches and backf i l l  ar eas wi t h st abl e f i l l  mat er i al .   Fi l l  mat er i al  shal l  
compl y wi t h r equi r ement s f or  embankment  f i l l  and shal l  be compact ed t o 
speci f i ed densi t y per  Compact i on par agr aphs wi t hi n t hi s sect i on.

3. 8   TREATMENT OF NATURAL SUBGRADE UNDER EMBANKMENTS

A.    Af t er  c l ear i ng and gr ubbi ng and excavat i on t o l i nes under  pr oposed 
embankment s,  pr oof  r ol l  and r emove sof t  or  undesi r abl e mat er i al  t o a 
dept h of  18 i nches.   Br eak down s i des of  hol es or  depr essi ons t o 
f l at t en t he s l opes.

B.    Fi l l  each depr essi on wi t h t he soi l  appr opr i at e f or  t he mat er i al s 
t o be pl aced on t he subgr ade.   Pl ace t he f i l l  i n l ayer s moi st ened and 
compact ed as speci f i ed i n t hi s sect i on.

C.    Af t er  depr essi ons have been f i l l ed and i mmedi at el y bef or e 
pl acement  of  compact ed f i l l  i n a sect i on of  t he embankment ,  t hor oughl y 
scar i f y t he f oundat i on mat er i al  t o a dept h of  6 i nches.   Remove r oot s 
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and debr i s t ur ned up whi l e l ooseni ng t he soi l .

D.    Compact  t he sur f ace of  t he embankment  subgr ade as speci f i ed i n 
t hi s sect i on.

E.    Take car e t o pr epar e t he embankment  so t hat  pl anes of  seepage or  
weakness ar e not  i nduced.   Shoul d t he Owner ' s Repr esent at i ve suspect  
such a def i c i ency,  t he mat er i al  must  be t hor oughl y br oken and 
r ecomput ed bef or e pr oceedi ng wi t h const r uct i on.

3. 9   EMBANKMENT AND FI LL

A.    I nspect i on of  Subgr ade:   Do not  pl ace f i l l  on any par t  of  t he 
embankment  subgr ade unt i l  t he subgr ade pr epar at i on has been i nspect ed 
by t he Owner .

B.    Spr eadi ng Fi l l :   Af t er  dumpi ng mat er i al ,  br eak up and spr ead f i l l  
mat er i al .   Dur i ng dumpi ng and spr eadi ng pr ocess,  r emove al l  r oot s,  
st ones and debr i s t hat  ar e uncover ed i n t he embankment  mat er i al .   
Const r uct  embankment s i n successi ve hor i zont al  l ayer s,  ext endi ng acr oss 
t he ent i r e f i l l  ar ea.   Each l ayer  of  f i l l  ( 8 i nches maxi mum f or  
embankment  and l oose l i f t s  bet ween 6- 8 i nches f or  f i l l )  shal l  be 
uni f or m as t o mat er i al  and moi st ur e cont ent  bef or e compact i on.   
I ndi v i dual  l i f t s  shal l  be scar i f i ed af t er  compact i on t o pr event  
devel opment  of  l ami nat i ons bet ween l i f t s .   As soon as possi bl e af t er  
pl acement  begi ns,  cr own t he sur f ace t o dr ai n f r eel y and mai nt ai n such 
condi t i ons t hr oughout  const r uct i on.

C.    Benchi ng:   When f i l l  i s  t o be made and compact ed agai nst  hi l l s i des 
and/ or  exi st i ng f i l l ,  t he s l opes of  or i gi nal  hi l l s i de and/ or  f i l l  shal l  
be hor i zont al l y  benched t o key t he f i l l  mat er i al  t o t he under l y i ng 
gr ound.   A mi ni mum of  6 i nches nor mal  t o t he or i gi nal  s l ope shal l  be 
scar i f i ed and r ecomput ed,  as t he f i l l  i s  br ought  up i n l ayer s,  t o 
ensur e t hat  t he new wor k i s const r uct ed on f i r m subgr ade.   Thi s 
subsect i on appl i es t o exi st i ng s l opes havi ng a gr adi ent  st eeper  t han 
4:1.

D.    Backf i l l  Behi nd Cur bs:  The space behi nd cur bs or  r oadway 
pavement s,  except  ar eas t o be paved,  shal l  be backf i l l ed wi t h sel ect ed 
mat er i al  and compact ed wi t h t r uck t r af f i c  or  by ot her  means accept abl e 
t o t he Owner ' s Repr esent at i ve.  The f i r st  l ayer  of  backf i l l  may be of  
suf f i c i ent  dept h t o per mi t  t he use of  t r uck t r af f i c  f or  mat er i al  
compact i on.  Succeedi ng l ayer s shal l  not  exceed ei ght  i nches ( 8" )  i n 
dept h,  l oose measur ement .  Backf i l l  shal l  be pl aced above t he t op of  t he 
cur bs and f i ni shed t o t he r oadway cr oss sect i ons shown on t he Dr awi ngs 
or ,  i f  not  shown,  t o a r ounded sur f ace t o pr ovi de dr ai nage of  t he ar ea 
behi nd t he cur bs.

3. 10   COMPACTION OF NATURAL GROUND AND SUBGRADE

A.    Compact i on Requi r ement s:

1.    Al l  nat ur al  gr ound and excavat ed ar eas above t he wat er  t abl e 
whi ch ar e t o r ecei ve compact ed embankment  shal l  be compact ed t o a 
dept h of  ei ght  ( 8)  i nches.   I n sel ect  ar eas and i n ar eas bel ow t he 
wat er  t abl e t he Cont r act or  i s  al l owed t o " br i dge"  a sof t  spot ,  
wi t h a r equi r ed compact i on of  90% or  mor e st andar d pr oct or  densi t y 
f or  t he f i r st  l i f t .  Beyond,  Cont r act or  i s  t o i nst al l  mat er i al  i n 
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accor dance wi t h t he speci f i cat i on.  Owner ' s Repr esent at i ve i s t o 
i dent i f y t he l ocat i on of  any br i dgi ng.  Upon compl et i on of  t he 
i nst al l at i on of  mat er i al  t o t op of  subgr ade,  Owner ' s 
Repr esent at i ve' s t est i ng l ab shal l  t est  densi t y ( at  Cont r act or ' s 
expense)  of  compact ed,  un- st abi l i zed soi l  at  l ocat i on above 
br i dgi ng t o det er mi ne i f  mat er i al  i s  compact ed as speci f i ed.   
Br i dgi ng of  sof t  spot s wi l l  not  be per mi t t ed wher e t op of  subgr ade 
wi l l  be l ess t han 16 i nches above or i gi nal  gr ade.   Al l  r ai l r oad 
subgr ades shal l  be compact ed t o a dept h of  not  l ess t han ei ght  
( 8" )  i nches,  f or  a wi dt h of  not  l ess t han t en ( 10' )  f eet  on each 
si de of  t he cent er l i ne of  each t r ack.  Al l  pavement  subgr ades shal l  
be compact ed l i kewi se over  t he ar ea of  such pavement  and i t s 
sub- base.  Shoul der s f or  r oadway pavement s and ot her  ar eas,  i f  
desi gnat ed t o be compact ed on t he Dr awi ngs or  i n t he Techni cal  
Speci f i cat i ons,  shal l  be compact ed l i kewi se.

2.    The t op ei ght  ( 8" )  i nches of  nat ur al  gr ound and cut  sect i ons 
t o be compact ed wi t hi n t he above l i mi t  shal l  be scar i f i ed,  wet t ed 
or  dr i ed t o pr oduce opt i mum moi st ur e cont ent ,  and compact ed t o a 
densi t y of  not  l ess t han ni net y- f i ve ( 95%)  per cent  of  maxi mum 
l abor at or y dr y densi t y as det er mi ned i n accor dance wi t h ASTM D698 
( St andar d Pr oct or  compact i on t est ) .  Compact i on t est s wi l l  be 
per f or med by Owner ' s Repr esent at i ve or  by a commer ci al  t est i ng 
l abor at or y r et ai ned and pai d f or  by t he Cont r act or .

B.    Compact i on Equi pment :

1.    A sel f - pr opel l ed t ampi ng r ol l er  or  ot her  t ype of  r ol l er  
meet i ng t he appr oval  of  t he Owner ' s Repr esent at i ve,  t he wei ght  of  
whi ch shal l  be compat i bl e t o t he t ype of  soi l  and dept h of  
compact i on,  shal l  be used f or  t he compact i ve ef f or t .  The 
pr oj ect i on of  t he f eet  of  t he t ampi ng r ol l er  shal l  be equal  t o or  
gr eat er  t han t he dept h of  t he l ayer  t o be compact ed.

2.    A power ed mechani cal ,  hand- hel d t amper  of  a t ype sui t abl e f or  
compact i ng soi l ,  as appr oved by t he Owner ' s Repr esent at i ve,  shal l  
be used i n r est r i c t ed space ar eas wher e r ol l er  and pneumat i c t i r e 
compact i ng equi pment  cannot  be oper at ed.

3.    Compact i on equi pment  as speci f i ed i n Sect i on 31 23 13. 00 -  
EXCAVATI ON AND GRADI NG f or  compact i ng f i l l ,  as appr oved by t he 
Owner ' s Repr esent at i ve.

3. 11   CONSTRUCTI ON OF COMPACTED FI LLS AND BACKFI LLS

A.    The haul i ng,  pl aci ng and compact i on of  excavat ed mat er i al  f or  
ear t h embankment s,  f i l l s ,  gr anul ar  f i l l ,  or  backf i l l s ,  shal l  be 
per f or med i n accor dance wi t h t he f ol l owi ng r equi r ement s.

B.    Soi l s accept abl e f or  f i l l  or  backf i l l  shal l  be f r ee of  or gani c 
mat t er  such as r oot s and ot her  veget abl e mat t er  subj ect  t o decay and 
any ot her  mat er i al  whi ch woul d af f ect  t he st abi l i t y  of  t he f i l l .   
For ei gn debr i s ( wood,  concr et e,  or  ot her  ext r aneous mat er i al )  l ar ger  
t han 8 i nches i n di amet er  or  1 f oot  squar e i s not  al l owed and i s t o be 
r emoved f r om backf i l l .   Except  as al l owed by t he Owner ' s Repr esent at i ve 
i n wr i t i ng,  f i l l  or  backf i l l  shal l  have t he f ol l owi ng char act er i st i cs 
when t est ed i n accor dance wi t h st andar d ASTM pr ocedur es:

1.    Pl ast i c i t y I ndex:  Bet ween 15 and 30 ( ASTM D4318)
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2.    Appl i cat i on of  l i me sl ur r y t o modi f y t he soi l  pr oper t i es 
shal l  meet  t he pl ast i c i t y i ndex r equi r ement  of  i t em " 1. "  above.

C.    The Owner ' s  Repr esent at i ve shal l  be t he j udge of  t he sui t abi l i t y  
or  unsui t abi l i t y  of  excavat ed mat er i al s f or  use i n f i l l s  and backf i l l s .  
Unsui t abl e mat er i al s shal l  be di sposed of  as pr ovi ded under  Sect i on 
3. 14 MATERI AL DI SPOSAL.  

D.    I n t he event  t hat  gr ound wat er  i s  encount er ed,  semi - compact ed 
backf i l l  shal l  be pl aced f r om t he bot t om of  t he excavat i on t o one f oot  
abovegr ound wat er  el evat i on,  or  as di r ect ed by t he Owner ' s 
Repr esent at i ve.  Backf i l l  shal l  be pl aced i n maxi mum l i f t s  of  one f oot  
each ( l oose measur ement )  and compact ed by cr awl er  t r act or  or  ot her  
appr oved means t o obt ai n t he maxi mum pr act i cal  densi t y.  Bot t om of  
excavat i on wi l l  not  r equi r e compact i on i n t hi s event .  See Speci f i cat i on 
Sect i on 31 20 00. 00 f or  addi t i onal  r equi r ement s on mat er i al  and 
pl acement  of  backf i l l  and compact i on adj acent  t o t he combi - wal l  
bul khead wher e backf i l l  bel ow t he wat er  el evat i on i s r equi r ed.

E.    Al l  compact ed f i l l ,  gr anul ar  f i l l ,  or  backf i l l  cal l ed f or  under  
t hese speci f i cat i ons or  as shown on t he Dr awi ngs shal l  be pl aced f r om 
one f oot  above gr oundwat er  l evel ,  f r om t he bot t om of  t he excavat i on or  
f r om nat ur al  gr ound as t he case may be.  Each l ayer  shal l  ext end acr oss 
an ent i r e f i l l  or  backf i l l  sect i on.  Each l ayer  shal l  be wet t ed or  dr i ed 
t o be no wet t er  t han 3 per cent  ( +3%)  t o no dr i er  t han 3 per cent  ( - 3%)  
f r om opt i mum moi st ur e cont ent ,  and compact ed t o a densi t y of  not  l ess 
t han ni net y- f i ve ( 95%)  per cent  of  maxi mum l abor at or y dr y densi t y as 
det er mi ned i n accor dance wi t h ASTM D698 ( St andar d Pr oct or  compact i on 
t est ) ,  except  t he t op l ayer  of  t he subgr ade shal l  be compact ed t o one 
hundr ed ( 100%)  per cent  of  such maxi mum.

F.    I f  t he mat er i al  t o be compact ed cont ai ns excessi ve or  i nsuf f i c i ent  
moi st ur e t o per mi t  compact i on i n accor dance wi t h t he above r equi r ement ,  
t he Cont r act or  shal l  mani pul at e t he mat er i al  t o r educe moi st ur e cont ent  
or  add wat er  t o i ncr ease moi st ur e cont ent  t o obt ai n t he speci f i ed 
densi t y.  The Owner ' s Repr esent at i ve may t est  soi l  f or  moi st ur e cont ent  
bef or e compact i on,  and i n t he event  t he soi l  has l ess t han opt i mum 
moi st ur e or  i s  l i kel y t o l ose enough moi st ur e pr i or  t o compl et i on of  
compact i on t o br i ng t he moi st ur e cont ent  bel ow opt i mum,  t he Cont r act or  
shal l  add wat er  and t hor oughl y mi x t he soi l  l ayer  bef or e compact i ng.

G.    When necessar y t o key i n t he pr evi ous l ayer ,  t he upper  sur f ace of  
each compact ed l ayer  of  t he f i l l  or  backf i l l  and t he upper  sur f ace of  
gr ound compact ed i n pl ace shal l  be scar i f i ed t o a dept h of  one i nch 
( 1" )  j ust  pr i or  t o t he pl aci ng of  t he succeedi ng l ayer  of  embankment  
t her eon,  t o pr ovi de a bl endi ng and i nt er l ocki ng of  t he adj oi ni ng 
sur f aces of  t he t wo l ayer s.  I n ar eas wher e t he pr evi ous compact ed l ayer  
has compact or  r ol l er  t eet h i ndent at i ons one- hal f  i nch ( 1/ 2" )  t o one 
i nch ( 1" )  deep and,  i n t he opi ni on of  t he Owner ' s Repr esent at i ve,  has 
good anchor age f or  t he next  l ayer ,  no scar i f i cat i on shal l  be necessar y.  
The soi l  shal l  be pl aced i n l ayer s not  gr eat er  t han ei ght  i nches ( 8" )  
i n dept h ( compact ed dept h)  af t er  each pr ecedi ng l ayer  has been pr epar ed 
as descr i bed her ei nabove.

H.    Equi pment  t o be used f or  compact i on of  f i l l s  and backf i l l s  shal l  
be t he same as speci f i ed her ei nbef or e i n Sect i on 3. 10 B,  COMPACTI ON 
EQUIPMENT.
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I .    Af t er  t he compact i on of  each l ayer  of  soi l  i s  compl et ed,  densi t y 
t est s wi l l  be per f or med by t he OwnerCont r act or ' s t est i ng agency.  I f  t he 
mat er i al  f ai l s  t o meet  t he densi t y speci f i ed,  t he cour se shal l  be 
r ewor ked as necessar y,  at  t he expense of  t he Cont r act or ,  t o obt ai n t he 
speci f i ed densi t y.  Subj ect  t o t he appr oval  of  t he Owner ' s 
Repr esent at i ve,  t he Cont r act or  may al t er  hi s compact i on met hod on 
subsequent  wor k t o obt ai n t he speci f i ed densi t y.

J.    For  compact ed st r i ps l ef t  t empor ar i l y  or  over ni ght  may be 
par t i al l y  seal ed by r ol l i ng wi t h pneumat i c t i r e r ol l er  t o r educe t he 
l oss or  gai n of  moi st ur e.

3. 12   DI STRI BUTI ON OF TOPSOI L

A.    Pr epar at i on:

1.    Pr i or  t o pl aci ng t opsoi l ,  scar i f y t he subgr ade t o a dept h of  
2 i nches t o pr ovi de ef f ect i ve bondi ng of  t he t opsoi l  wi t h t he 
subgr ade.   Use a chi sel  pl ow wi t h t he chi sel s set s 10 i nches apar t .

2.    Shape al l  ar eas desi gnat ed f or  gr adi ng,  i ncl udi ng cut  and 
f i l l  ar eas,  t o r ecei ve a mi ni mum of  4 i nches of  t opsoi l .

3.    I n ar eas t hat  r equi r e onl y bl adi ng and dr essi ng,  t he adequacy 
of  exi st i ng t opsoi l  wi l l  be det er mi ned by t he Owner .

B.    Pl acement :

1.    Do not  haul  or  pl ace wet  t opsoi l .   Do not  pl ace t opsoi l  on 
subgr ade t hat  i s  excessi vel y wet ,  ext r emel y dr y,  or  i n a condi t i on 
ot her wi se det r i ment al  t o pr oper  gr adi ng or  pr oposed pl ant i ng.

2.    Di st r i but e t opsoi l  uni f or ml y and spr ead evenl y t o an aver age 
t hi ckness of  4 i nches.   Do not  compact  t opsoi l .   Cor r ect  
i r r egul ar i t i es i n t he sur f ace t o pr event  f or mat i on of  depr essi ons 
wher e wat er  coul d st and.

3.    Per f or m t he spr eadi ng oper at i on so t hat  pl ant i ng can pr oceed 
wi t h l i t t l e addi t i onal  t i l l age or  soi l  pr epar at i on.   Leave t he 
ar ea smoot h,  sui t abl e f or  l awn pl ant i ng.

C.    Mai nt enance:   Wher e any por t i on of  t he sur f ace becomes er oded or  
ot her wi se damaged,  r epai r  t he af f ect ed ar ea t o est abl i sh t he condi t i on 
and gr ade pr i or  t o t opsoi l  pl acement ;  t hen r epl ace t opsoi l .

3. 13   FI NAL GRADI NG

A.    Compact ed subgr ades and t he t op sur f aces of  f i l l s  and backf i l l s  i n 
ar eas t o r ecei ve pavement s or  i n ot her  ar eas speci f i ed shal l  be seal ed 
wi t h a pneumat i c r ol l er  and f i ni shed t o a smoot h sur f ace wi t h a gr ader  
bl ade t o t he l i ne and gr ade r equi r ed.

B.    Al l  gr adi ng shal l  conf or m t o t he l ocat i on,  s i ze and el evat i ons 
shown on t he Dr awi ngs.  Concr et e s l ab and pavement  subgr ades shal l  be 
gr aded t o t he pl anned el evat i ons so t hat  t he t hi ckness of  pavement  base 
and pavement  and t r ack sub- bal l ast  and bal l ast  wi l l  not  be l ess t han 
t hat  shown on t he Dr awi ngs.

C.    No equi pment  or  haul i ng shal l  be per mi t t ed on f i ni shed subgr ades 
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except  by speci al  per mi ssi on of  t he Owner ' s Repr esent at i ve and t hen 
onl y wher e speci al  pr ot ect i on i s pr ovi ded.  Any damage caused t o such 
por t i ons of  t he subgr ade by t he oper at i ons of  t hi s  Cont r act or  shal l  be 
r epai r ed by hi m at  hi s own cost .

D.    Shoul d t he subgr ade,  f or  any r eason or  cause,  l ose t he r equi r ed 
st abi l i t y ,  densi t y or  f i ni sh bef or e t he pavement  base or  concr et e i s 
pl aced,  t he subgr ade shal l  be r ecompact ed and r ef i ni shed at  t he expense 
of  t he Cont r act or .  Excessi ve l oss of  moi st ur e i n t he subgr ade shal l  be 
pr event ed by spr i nkl i ng and/ or  seal i ng.

E.    Suf f i c i ent  subgr ade shal l  be pr epar ed i n advance t o ensur e 
sat i sf act or y pr osecut i on of  t he wor k of  pl aci ng pavement  base or  
r ai l r oad sub- bal l ast .

F.    Af t er  ot her  wor k has been compl et ed except  f or  exact ness of  f i ni sh 
as r equi r ed,  s l opes and di t ches shal l  be smoot hl y shaped.

G.    Di t ches and channel s shal l  be c l ear ed of  debr i s and obst r uct i ons.

H.    Excess ear t h or  ot her  wast e mat er i al  adj acent  t o st r uct ur es,  
pol es,  t r ees or  ot her  obj ect s shal l  be l evel ed down or  ot her wi se 
di sposed of  as r equi r ed.

I .    Loose st ones,  r ocks and boul der s wi t hi n t he Pr oj ect  s i t e t hat  
woul d f ai l  t o pass a 2 i nch r i ng shal l  be r emoved and di sposed of  as 
required.

J.    Root s,  t r ash and ot her  debr i s shal l  be r emoved f r om Owner ' s 
cont r ol l ed l and and ent i r e Pr oj ect  s i t e pl aced i n a neat  and 
pr esent abl e condi t i on.

K.    Dr aggi ng,  pushi ng or  scr api ng of  mat er i al  al ong or  acr oss t he 
sur f ace of  compl et ed pavement  wi l l  not  be per mi t t ed.

L.    Cont i nuousl y mai nt ai n sect i ons unt i l  accept ance of  wor k.

M.    The f i ni shed sur f ace shal l  not  mor e t han 0. 10 f eet  above or  bel ow 
est abl i shed gr ade or  cr oss sect i on.

N.    Fi ni sh di t ches t o dr ai n r eadi l y.

O.    The Cont r act or  may use machi ner y accept abl e t o t he Owner  t o 
compl et e most  of  t he wor k t o est abl i shi ng f i ni shed gr ade.

3. 14   MATERI AL DI SPOSAL

A.    Unl ess ot her wi se pr ovi ded i n t hese Techni cal  Speci f i cat i ons,  al l  
unsui t abl e excavat ed mat er i al s and al l  excess unsui t abl e ear t hen 
mat er i al s,  t r ash,  and debr i s shal l  become t he pr oper t y of  t he 
Cont r act or  and shal l  be r emoved f r om Owner ' s pr emi ses at  t he 
Cont r act or ' s expense.

B.    Wast e Mat er i al :  Legal l y di spose of  wast e mat er i al  as speci f i ed i n 
Sect i on 01 74 19. 00,  Wast e Mat er i al  Di sposal ,  wi t hout  causi ng expense 
or  damage t o t he Owner .   The Owner ' s wast e di sposal  s i t e may be used 
f or  pr escr i bed wast e mat er i al  as i ndi cat ed on t he pl ans.
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3. 15   FI ELD QUALI TY CONTROL

A.    Speci al  I nspect i ons:  Ref er  t o Sect i on 31 23 13. 00 EXCAVATI ON AND 
GRADING.

B.    Test i ng Agency:  Cont r act or  wi l l  engage a qual i f i ed geot echni cal  
t est i ng agency or  t o per f or m t est s and i nspect i ons.  Ref er  t o Sect i on 01 
45 00. 00,  Test i ng Labor at or y Ser v i ces,  f or  addi t i onal  r equi r ement s of  
t he t est i ng agency.

C.    Al l ow t est i ng agency t o i nspect  and t est  subgr ades and each f i l l ,  
or  backf i l l  l ayer .  Pr oceed wi t h subsequent  ear t h movi ng onl y af t er  t est  
r esul t s f or  pr evi ousl y compl et ed wor k compl y wi t h r equi r ement s.

D.    Test i ng Requi r ement s:  Pr epar e opt i mum moi st ur e/ densi t y 
r el at i onshi p f or  subgr ade i n accor dance wi t h ASTM D698.  Test  compact ed 
gener al  f i l l  embankment  and backf i l l  as f ol l ows:

a.    One f i el d densi t y t est  mi ni mum f or  ever y 1000 cubi c yar ds of  
mat er i al  pl aced i n compl i ance wi t h ASTM D1556/ D1556M or  ASTM D6938.

b.    Four  r andom f i el d densi t y t est s mi ni mum of  backf i l l  at  each 
cul ver t ,  abut ment  and si mi l ar  l ocat i ons i n compl i ance wi t h 
ASTM D1556/ D1556M or  ASTM D6938.

F.    When t est i ng agency r epor t s t hat  subgr ades,  f i l l s ,  or  backf i l l s  
have not  achi eved degr ee of  compact i on speci f i ed,  scar i f y and moi st en 
or  aer at e,  or  r emove and r epl ace soi l  mat er i al s t o dept h r equi r ed;  
r ecompact  and r et est  unt i l  speci f i ed compact i on i s  obt ai ned.

       - -  End of  Sect i on - -
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SECTI ON 31 41 16

STEEL PI LE BULKHEAD
08/09

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  t he 
combi - wal l  bul khead syst em i ncl udi ng t he pi pe and sheet  pi l e bul khead wal l ,  
pi pe and sheet  pi l e r et ur n wal l ,  and sheet  pi l e anchor  wal l .

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AI SC 326 ( 2009)  Det ai l i ng f or  St eel  Const r uct i on

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A2. 4 ( 2012)  St andar d Symbol s f or  Wel di ng,  
Br azi ng and Nondest r uct i ve Exami nat i on

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A252 ( 2010)  St andar d Speci f i cat i on f or  Wel ded 
and Seaml ess St eel  Pi pe Pi l es

ASTM A6/ A6M ( 2014)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Rol l ed St r uct ur al  St eel  
Bar s,  Pl at es,  Shapes,  and Sheet  Pi l i ng

ASTM A690/ A690M ( 2013a;  R 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Ni ckel ,  Copper ,  
Phosphor us St eel  H- Pi l es and Sheet  Pi l i ng 
wi t h At mospher i c  Cor r osi on Resi st ance f or  
Use i n Mar i ne Envi r onment s

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 01 Pr econst r uct i on Submi t t al s

I nst al l at i on Pr ocedur es
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Or der  Li st

Qual i t y Cont r ol  Pl an

SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs

St eel  Pi l i ng

SD- 03 Pr oduct  Dat a

Driving

Pi l e Dr i v i ng Equi pment

Pul l i ng and Redr i v i ng

SD- 06 Test  Repor t s

Mat er i al s Test s

Wave Equat i on Anal ysi s

Wel d I nspect i on Repor t s

SD- 07 Cer t i f i cat es

Mat er i al  Cer t i f i cat es

Wel di ng Pr ocedur es And Qual i f i cat i ons

Geot echni cal  Consul t ant  Document at i on

SD- 11 Cl oseout  Submi t t al s

Pi l e Dr i v i ng Recor d

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 26 42 00. 00 -  SOI L SI DE I MPRESSED CURRENT CATHODI C 
PROTECTI ON SYSTEM SPECI FI CATI ONS
B.    Sect i on 26 42 00. 01 -  WATER SI DE I MPRESSED CURRENT CATHODI C 
PROTECTI ON SYSTEM SPECI FI CATI ONS
C.    Sect i on 09 97 13. 00 20 -  STEEL COATI NGS
D.    Sect i on 05 12 00 -  STRUCTURAL STEEL

1. 4   QUALI TY CONTROL

Submi t  a Qual i t y Cont r ol  Pl an i n accor dance wi t h sect i on 01 40 00. 00 
QUALI TY REQUI REMENTS.  The pl an shal l  i ncl ude a wr i t t en of  t he f ol l owi ng 
Qual i t y Cont r ol  speci f i cs,  at  a mi ni mum:

QC Per sonnel
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Pr epar at i on and coor di nat i on f or  i nst al l  of  bul khead
Pr epar at i on and sur vey cont r ol  and t empl at es
Pr ocedur es f or  mat er i al s i ncl udi ng del i ver y,  handl i ng and st or age
Pr ocedur es f or  i nst al l at i on
Pr ocedur es f or  i nspect i ons,  i ncl udi ng coat i ngs
Pr ocedur es f or  mi t i gat i on i ncl udi ng obst r uct i ons encount er ed

1. 4. 1   Mat er i al  Cer t i f i cat es

For  each shi pment ,  submi t  cer t i f i cat es i dent i f i ed wi t h speci f i c  l ot s pr i or  
t o i nst al l i ng pi l i ng.   I ncl ude i n t he i dent i f i cat i on dat a pi l i ng t ype,  
di mensi ons,  chemi cal  composi t i on,  mechani cal  pr oper t i es,  sect i on 
pr oper t i es,  heat  number ,  and mi l l  i dent i f i cat i on mar k.

1. 4. 2   Fabr i cat i on Dr awi ng Requi r ement s

Submit f abr i cat i on dr awi ngs f or  appr oval  pr i or  t o f abr i cat i on.   Pr epar e i n 
accor dance wi t h AI SC 326 and AI SC 325.  Fabr i cat i on dr awi ngs must  not  be 
r epr oduct i ons of  cont r act  dr awi ngs.  I ncl ude compl et e i nf or mat i on f or  t he 
f abr i cat i on and er ect i on of  t he st r uct ur e' s component s,  i ncl udi ng t he 
l ocat i on,  t ype,  and si ze of  bol t s ,  wel ds,  member  s i zes and l engt hs,  
connect i on det ai l s ,  bl ocks,  copes,  and cut s.   Use AWS A2. 4 st andar d wel di ng 
symbol s.  Any devi at i ons f r om t he det ai l s  shown on t he cont r act  dr awi ngs 
must  be c l ear l y hi ghl i ght ed on t he f abr i cat i on dr awi ngs.  Expl ai n t he 
r easons f or  any devi at i ons f r om t he cont r act  dr awi ngs.

1. 4. 3   Wel di ng Pr ocedur es and Qual i f i cat i ons

Pr i or  t o wel di ng,  submi t  cer t i f i cat i on f or  each wel der  st at i ng t he t ype of  
wel di ng and posi t i ons qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed 
under ,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  cer t i f y i ng t he 
qual i f i cat i on t est s.   I f  t he qual i f i cat i on dat e of  t he wel di ng oper at or  i s  
mor e t han one- year  ol d,  t he wel di ng oper at or ' s qual i f i cat i on cer t i f i cat e 
must  be accompani ed by a cur r ent  cer t i f i cat e by t he wel der  at t est i ng t o t he 
f act  t hat  he has been engaged i n wel di ng s i nce t he dat e of  cer t i f i cat i on,  
wi t h no br eak i n wel di ng ser vi ce gr eat er  t han 6 mont hs.

Conf or m t o al l  r equi r ement s speci f i ed i n AWS D1. 1/ D1. 1M.

1. 4. 4   Wel di ng I nspect i ons

1. 4. 4. 1   Vi sual  I nspect i on

AWS D1. 1/ D1. 1M.   Fur ni sh t he ser vi ces of  AWS- cer t i f i ed wel di ng i nspect or s 
f or  f abr i cat i on and er ect i on i nspect i on and t est i ng and ver i f i cat i on 
inspections.

I nspect  pr oper  pr epar at i on,  s i ze,  gagi ng l ocat i on,  and accept abi l i t y  of  
wel ds;  i dent i f i cat i on mar ki ng;  oper at i on and cur r ent  char act er i st i cs of  
wel di ng set s i n use.

1. 4. 4. 2   Nondest r uct i ve Test i ng

Nondest r uct i ve t est i ng must  be i n accor dance wi t h AWS D1. 1/ D1. 1M.  Test  
l ocat i ons must  be as sel ect ed by t he Owner ' s Repr esent at i ve.   I f  mor e t han 
20 per cent  of  wel ds made by a wel der  cont ai n def ect s i dent i f i ed by t est i ng,  
t hen al l  wel ds made by t hat  wel der  must  be t est ed by ul t r asoni c t est i ng,  as 
appr oved by t he Owner ' s Repr esent at i ve.   When al l  wel ds made by an 
i ndi v i dual  wel der  ar e r equi r ed t o be t est ed,  magnet i c par t i c l e t est i ng must  
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be used onl y i n ar eas i naccessi bl e t o ul t r asoni c t est i ng.  Ret est  def ect i ve 
ar eas af t er  r epai r .  Submi t  wel d i nspect i on r epor t s.

1. 4. 5   Geot echni cal  Consul t ant  Document at i on

The ser vi ces of  an i ndependent ,  Regi st er ed Pr of essi onal  Geot echni cal  
Engi neer ,  exper i enced i n soi l  mechani cs and Pi l e Dynami c Anal ysi s,  shal l  be 
hi r ed by t he Cont r act or  f or  ser vi ces t o obser ve j ob pi l e i nst al l at i on as 
speci f i ed her ei n.   The Geot echni cal  Consul t ant  shal l  be i ndependent  of  t he 
Cont r act or  and shal l  have no empl oyee of  empl oyer  r el at i onshi p whi ch coul d 
const i t ut e a conf l i c t  of  i nt er est .

1. 4. 6   I nst al l at i on Pr ocedur es

a.   Submi t  i nf or mat i on on t he t ype of  equi pment  pr oposed t o be used,  
pr oposed met hods of  oper at i on,  pi l e dr i v i ng pl an i ncl udi ng pr oposed 
sequence of  dr i v i ng,  and det ai l s  of  al l  pi l e dr i v i ng equi pment  and 
accessories.

b.   Pr ovi de det ai l s  of  pi l e dr i v i ng equi pment  and a Wave Equat i on Anal ysi s 
of  pi l e dr i vabi l i t y  f or  sel ect i on of  t he hammer  al ong wi t h a st at ement  
of  dr i v i ng pr ocedur es.   The Wave Equat i on Anal ysi s i s  t o be compl et ed 
by t he Cont r act or ' s Geot echni cal  Consul t ant  f or  each l ocat i on adj acent  
t o t he pr ecast  pr est r essed concr et e t est  pi l e l ocat i on wher e di f f er ent  
subsur f ace condi t i ons exi st ,  and i s t o i ncl ude t he f ol l owi ng 
i nf or mat i on per t ai ni ng t o t he pr oposed pi l e dr i v i ng equi pment :

( 1)  Pr ovi de a Pi l e and Dr i v i ng Equi pment  Dat a For m f or  each pr oposed 
pi l e hammer  and pi l e t ype combi nat i on.

( 2)  Copi es of  comput er  i nput  and out put  sheet s and gr aphs showi ng soi l  
r esi st ance ver sus bl ow count  as wel l  as maxi mum t ensi on and 
compr essi on st r esses ver sus bl ow count .   Anal ysi s shal l  be r un at  
t he est i mat ed t i p el evat i on as wel l  as ot her  r equi r ed el evat i ons 
t o def i ne maxi mum st r ess l evel s i n t he pi l e dur i ng dr i v i ng.

( 3)  Bul khead pi l es may be i nst al l ed wi t h a v i br at or y hammer ,  however  
an i mpact  hammer  may be r equi r ed i n t he event  t hat  t he pi l e 
r ef uses on a har d or  ver y dense l ayer  and t he v i br at or y hammer  
cannot  i nst al l  t he pi l es t o t he r equi r ed t i p el evat i on.  The 
Cont r act or  shal l  per f or m wave equat i on anal yses demonst r at i ng t he 
pr oposed vi br at or y and i mpact  hammer  ar e sui t abl e t o i nst al l  t he 
sheet  and pi pe pi l es t o t he r equi r ed t i p el evat i on wi t hout  
over st r essi ng t he pi l es.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   St eel  Sheet  Pi l i ng

Mat er i al s del i ver ed t o t he s i t e shal l  be new and undamaged and shal l  be 
accompani ed by cer t i f i ed t est  r epor t s.   Pr ovi de t he manuf act ur er ' s l ogo and 
mi l l  i dent i f i cat i on mar k on t he sheet  pi l i ng as r equi r ed by t he r ef er enced 
speci f i cat i ons.   St or e and handl e sheet  pi l i ng i n t he manner  r ecommended by 
t he manuf act ur er  t o pr event  per manent  def l ect i on,  di st or t i on or  damage t o 
t he i nt er l ocks;  as a mi ni mum,  suppor t  on l evel  bl ocks or  r acks spaced not  
mor e t han 10 f eet  apar t  and not  mor e t han 2 f eet  f r om t he ends.   St or age of  
sheet  pi l i ng shoul d al so f aci l i t at e r equi r ed i nspect i on act i v i t i es and 
pr event  damage t o coat i ngs and cor r osi on pr i or  t o i nst al l at i on.
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1. 5. 2   Pi pe Pi l es

St ack pi l es dur i ng del i ver y and st or age so t hat  each pi l e i s  mai nt ai ned i n 
a st r ai ght  posi t i on and i s suppor t ed ever y 10 f eet  or  l ess al ong i t s l engt h 
( ends i ncl usi ve)  t o pr event  exceedi ng t he maxi mum camber  or  sweep.   Do not  
st ack pi l es mor e t han 5 f eet  high.

Li f t  pi l es usi ng a cr adl e or  mul t i pl e poi nt s pi ck- up t o ensur e t hat  t he 
maxi mum per mi ssi bl e camber  or  sweep i s not  exceeded due t o i nsuf f i c i ent  
suppor t ,  except  t hat  a one- poi nt  pi ck- up may be used f or  l i f t i ng pi l es t hat  
ar e not  ext r emel y l ong i nt o t he dr i v i ng l eads.   Poi nt  pi ck- up devi ces must  
be of  t he t ype t hat  c l amp t o bot h pi l e f l anges at  each pi ck- up poi nt .   
Hol es may be bur ned i n t he f l anges or  webs of  pi l es above t he cut of f  l engt h 
f or  l i f t i ng pi l es i nt o t he l eads.   Do not  dr ag pi l es acr oss t he gr ound.

I nspect  pi l es f or  excessi ve camber  and sweep and f or  damage bef or e 
t r anspor t i ng t hem f r om t he st or age ar ea t o t he dr i v i ng ar ea and i mmedi at el y 
pr i or  t o pl acement  i n t he dr i v i ng l eads.   Camber ,  cur vat ur e i n t he pi l e i n 
t he di r ect i on nor mal  t o t he pi l e f l anges,  must  be measur ed wi t h t he pi l e 
f l ange base l ayi ng on a f l at  sur f ace and i s t he di st ance bet ween t he f l ange 
base at  t he mi d- l engt h of  t he pi l e and t he f l at  sur f ace.   Sweep,  cur vat ur e 
i n t he pi l e i n t he di r ect i on par al l el  t o t he pi l e f l anges,  must  be measur ed 
wi t h t he pi l e f l ange t i ps l ayi ng on a f l at  sur f ace and i s t he di st ance 
bet ween t he f l ange t i ps at  t he mi d- l engt h of  t he pi l e and t he f l at  
sur f ace.   The maxi mum per mi ssi bl e camber  or  sweep i s 2 i nches over  t he 
l engt h of  t he pi l e.   Pi l es havi ng excessi ve camber  or  sweep wi l l  be 
rejected.

1. 6   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   STEEL PI LI NG

Mai n combi - wal l  syst em shal l  meet  t he f ol l owi ng sect i on r equi r ement s:

      Sheet  pi l e:  AZ23-800 NZ 22,  or  appr oved equal
      42"  Pi pe:  0. 625"  wal l  t hi ckness

Anchor  wal l  syst em shal l  meet  t he f ol l owi ng sect i on r equi r ement s:

      Sheet  pi l e:  AZ27-800  NZ 28,  or  appr oved equal

Ret ur n combi - wal l  syst em shal l  meet  t he f ol l owi ng sect i on r equi r ement s:

      Sheet  pi l e:  AZ23-800  NZ 22,  or  appr oved equal
      42"  Pi pe ( l ocat i ons as shown on t he dr awi ngs) :  0. 625"  wal l  t hi ckness
      36"  Pi pe ( l ocat i ons as shown on t he dr awi ngs) :  0. 500"  wal l  t hi ckness

Submi t  det ai l  dr awi ngs f or  pi l i ng,  i ncl udi ng f abr i cat ed sect i ons,  showi ng 
compl et e pi l i ng di mensi ons and det ai l s ,  dr i v i ng sequence and l ocat i on of  
i nst al l ed pi l i ng.

a.   I ncl ude i n t he dr awi ngs det ai l s  of  t op pr ot ect i on,  speci al  r ei nf or c i ng 
t i ps,  t i p pr ot ect i on,  l aggi ng,  spl i ces,  f abr i cat ed addi t i ons t o pl ai n 
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pi l es,  cut - of f  met hod,  cor r osi on pr ot ect i on,  and di mensi ons of  
t empl at es and ot her  t empor ar y gui de st r uct ur es f or  i nst al l i ng pi l i ng.   
Pr ovi de det ai l s  of  t he met hod f or  handl i ng pi l i ng t o pr event  per manent  
def l ect i on,  di st or t i on or  damage t o pi l i ng i nt er l ocks.

b.   Met al  sheet  pi l i ng shal l  be hot - r ol l ed st eel  sect i ons conf or mi ng t o 
ASTM A690/ A690M,  and pi pe pi l es shal l  conf or m t o ASTM A252 Gr ade 3.  

c.   For  pr ot ect i on of  t he st eel  pi l i ng,  coat  i t  i n accor dance wi t h Sect i on 
09 97 13. 00 20.

2. 1. 1   Interlocks

The i nt er l ocks of  sheet  pi l i ng shal l  be f r ee- sl i di ng,  pr ovi de a swi ng angl e 
sui t abl e f or  t he i nt ended i nst al l at i on but  not  l ess t han 5 degr ees when 
i nt er l ocked,  and mai nt ai n cont i nuous i nt er l ocki ng when i nst al l ed.

2. 1. 2   Gener al  Requi r ement s

St eel  pi l i ng i nc l udi ng speci al  f abr i cat ed sect i ons shal l  be f ul l - l engt h 
sect i ons of  t he di mensi ons shown.   Pr ovi de f abr i cat ed sect i ons conf or mi ng 
t o t he r equi r ement  and t he pi l i ng manuf act ur er ' s r ecommendat i ons f or  
f abr i cat ed sect i ons.   Pr ovi de st eel  pi l i ng wi t h st andar d pul l i ng hol es.   
Met al wor k f abr i cat i on f or  st eel  pi l i ng shal l  be as speci f i ed and i n Sect i on 
05 12 00.

2. 2   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Requi r ement s f or  mat er i al  t est s,  wor kmanshi p and ot her  measur es f or  qual i t y  
assur ance shal l  be as speci f i ed and i n Sect i on 05 12 00 STRUCTURAL STEEL.

2. 2. 1   Mat er i al s Test s

Submi t  cer t i f i ed mat er i al s t est s r epor t s showi ng t hat  st eel  pi l i ng and 
appur t enant  met al  mat er i al s meet  t he speci f i ed r equi r ement s,  f or  each 
shi pment  and i dent i f i ed wi t h speci f i c  l ot s pr i or  t o i nst al l i ng mat er i al s.   
Mat er i al  t est  r epor t s shal l  meet  t he r equi r ement s of  ASTM A6/ A6M and 
ASTM A252.  Per f or m mat er i al s t est s conf or mi ng t o t he f ol l owi ng 
r equi r ement s. Sheet  pi l i ng and appur t enant  mat er i al s shal l  be t est ed and 
cer t i f i ed by t he manuf act ur er  t o meet  t he speci f i ed chemi cal ,  mechani cal  
and sect i on pr oper t y r equi r ement s pr i or  t o del i ver y t o t he s i t e.   Test i ng 
f or  mechani cal  pr oper t i es shal l  be per f or med af t er  t he compl et i on of  al l  
r ol l i ng and f or mi ng oper at i ons.  Test i ng of  sheet  pi l i ng shal l  meet  t he 
r equi r ement s of  ASTM A6/ A6M and t est i ng of  pi pe pi l i ng shal l  meet  t he 
r equi r ement s of  ASTM A252.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Exi st i ng St r uct ur es

St r uct ur es adj acent  t o t he subj ect  s i t e may be i mpact ed by pi l e- dr i v i ng 
i nduced vi br at i ons.  Pr ovi de t he ser vi ces of  a pr of essi onal  st r uct ur al  
bui l di ng engi neer  l i censed i n t he St at e of  Texas t o conduct  bui l di ng 
condi t i on sur veys of  adj acent  st r uct ur es bef or e and af t er  pi l e i nst al l at i on 
oper at i ons,  at  no addi t i onal  cost  t o t he Owner .  Moni t or  pi l e- dr i v i ng 
i nduced vi br at i ons wi t h sei smogr aphs dur i ng t he t est  pi l e pr ogr am t o 
det er mi ne i f  a v i br at i on moni t or i ng pr ogr am wi l l  be needed dur i ng t he 
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pr oduct i on pi l e i nst al l at i on pr ogr am.  I f  excessi ve v i br at i ons ar e measur ed 
dur i ng pi l e dr i v i ng,  pr edr i l l i ng may be used t o r educe vi br at i ons dur i ng 
pi l e dr i v i ng.  Wor k and mat er i al s associ at ed wi t h v i br at i on moni t or i ng shal l  
be pr ovi ded at  no addi t i onal  cost  t o t he Owner .

3. 1. 2   Pi l e Dr i v i ng Equi pment

3. 1. 2. 1   Dr i v i ng Hammer s

Hammer s shal l  be st eam,  ai r ,  or  di esel  dr op,  s i ngl e- act i ng,  doubl e- act i ng,  
di f f er ent i al - act i ng ,  or  v i br at or y t ype.   The dr i v i ng ener gy of  t he hammer s 
shal l  be as r ecommended by t he manuf act ur er  f or  t he pi l i ng wei ght s and 
subsur f ace mat er i al s t o be encount er ed.   Repai r  damage t o pi l i ng caused by 
use of  a pi l e hammer  wi t h excess del i ver ed f or ce or  ener gy.

3. 1. 2. 2   Jet t i ng Equi pment

Jet t i ng wi l l  not  be per mi t t ed except  as need t o r emove obst r uct i ons and as 
appr oved by t he Owner ' s Repr esent at i ve.   

3. 1. 3   PRELI MI NARY WORK

3. 1. 3. 1   Wave Equat i on Anal ysi s of  Pi l e Dr i vabi l i t y

a.   Pr i or  t o dr i v i ng any pi l e,  t he Cont r act or  shal l  submi t  a pi l e Wave 
Equat i on Anal ysi s,  per f or med by hi s Geot echni cal  Consul t ant ,  f or  each 
si ze pi l e and di st i nct  subsur f ace pr of i l e condi t i on.   These anal yses 
shal l  t ake i nt o account  t he pr oposed hammer  assembl y,  t he pi l e 
pr oper t i es and est i mat ed l engt hs and t he soi l  pr oper t i es ant i c i pat ed t o 
be encount er ed t hr oughout  t he i nst al l ed pi l e l engt h based on st at i c  
capaci t y anal ysi s wi t h consi der at i on of  dr i v i ng gai n/ l oss f act or s.   
Onl y one speci f i c  model  of  pi l e hammer  may be used f or  each pi l e t ype 
and capaci t y.

b.   The Wave Equat i on Anal ysi s shal l  demonst r at e t hat  t he pi l es wi l l  not  be 
damaged dur i ng dr i v i ng,  and shal l  i ndi cat e t hat  t he dr i v i ng st r esses 
wi l l  be mai nt ai ned wi t hi n t he l i mi t s bel ow.

                       Al l owabl e Dr i v i ng St r esses

          St eel  Pi l es
                
                Compr essi on  -   0. 9 f y
                Tensi on      -   0. 9 f y

                Wher e f y i s  y i el d st r engt h of  st eel

          Concrete

                Compr essi on  -   0. 85f ' c mi nus UPL
                Tensi on      -   ( 3 t i mes ( t he squar e r oot  of  f ' c) )  pl us UPL

                f ' c  i s  compr essi ve st r engt h of  concr et e 
                UPL = Uni t  Pr est r ess af t er  Losses  
                ( Obt ai n val ues f r om pi l e manuf act ur er )     

c .   Upon compl et i on of  t he dynami c and st at i c t est i ng pr ogr ams out l i ned i n 
t hi s speci f i cat i on sect i on,  a r ef i ned Wave Equat i on Anal ysi s shal l  be 
per f or med t aki ng i nt o consi der at i on t he eval uat ed capaci t i es,  gai n/ l oss 
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f act or s and r ecommended pr oduct i on pi l e l engt hs.   Pr oduct i on pi l e 
dr i v i ng cr i t er i a shal l  be devel oped based on t he r esul t s of  t he r ef i ned 
Wave Equat i on Eval uat i ons.

d.   Al l  pi l e dr i v i ng equi pment  f ur ni shed by t he Cont r act or  shal l  be subj ect  
t o t he appr oval  of  t he Cont r act or ' s Geot echni cal  Consul t ant .   Compl et e 
t he at t ached pi l e and dr i v i ng equi pment  dat a f or m,  i ncl udi ng hammer  
i nf or mat i on,  i n f ul l  as par t  of  t he submi t t al  of  t he r esul t s of  t he 
Wave Equat i on Anal yses.

e.   The cost  of  per f or mi ng t he Wave Equat i on Anal yses shal l  be pai d f or  by 
t he Cont r act or  and i ncl uded i n t he base bi d.

3. 1. 3. 2   Or der  Li st

The Cont r act or  shal l  submi t  t o t he Owner ' s Repr esent at i ve f or  appr oval ,  an 
i t emi zed l i s t  f or  pi l es pr i or  t o pl aci ng t he or der  wi t h t he suppl i er .   The 
l i s t  shal l  i ndi cat e t he pi l e l engt hs r equi r ed at  each l ocat i on as shown on 
t he pl ans and t he cor r espondi ng or der ed l engt h of  each pi l e.

3. 1. 3. 3   Pi l e Lengt h Mar ki ngs

The Cont r act or  shal l  mar k each pi l e pr i or  t o dr i v i ng wi t h hor i zont al  l i nes 
at  one f oot  i nt er val s,  and t he number  of  f eet  f r om pi l e t i p at  5 f oot  
intervals.

3. 1. 4   Pl aci ng and Dr i v i ng

3. 1. 4. 1   Placing

Any excavat i on r equi r ed wi t hi n t he ar ea wher e pi l i ngs ar e t o be i nst al l ed 
shal l  be compl et ed pr i or  t o pl aci ng pi l i ngs.   Pi l i ngs pr oper l y pl aced and 
dr i ven shal l  be i nt er l ocked t hr oughout  t hei r  l engt h wi t h adj acent  pi l i ngs 
t o f or m a cont i nuous di aphr agm t hr oughout  t he l engt h or  r un of  pi l i ng wal l .

Pr ovi de t empor ar y wal es,  t empl at es,  or  gui de st r uct ur es t o ensur e t hat  t he 
pi l i ngs ar e pl aced and dr i ven t o t he cor r ect  al i gnment .   Use a syst em of  
st r uct ur al  f r ami ng suf f i c i ent l y r i gi d t o r esi st  l at er al  and dr i v i ng f or ces 
and t o adequat el y suppor t  t he pi l i ng unt i l  desi gn t i p el evat i on i s 
achi eved.   Use t wo t empl at es,  at  l east ,  when pl aci ng each pi l i ng at  t hi r d 
poi nt s.   Templ at es shal l  not  move when suppor t i ng t he pi l i ng.   Fi t  
t empl at es wi t h wood bl ocki ng t o bear  agai nst  t he web of  each al t er nat e 
sheet  pi l e and hol d t he sheet  pi l e at  t he desi gn l ocat i on al i gnment .   
Pr ovi de out er  t empl at e st r aps or  ot her  r est r ai nt s as necessar y t o pr event  
t he sheet s f r om war pi ng or  wander i ng f r om t he al i gnment .   Mar k t empl at e f or  
t he l ocat i on of  t he l eadi ng edge of  each al t er nat e sheet  pi l e.   I f  i n v i ew,  
al so mar k t he second l evel  t o assur e t hat  t he pi l es ar e ver t i cal  and i n 
posi t i on.   I f  t wo gui de mar ks cannot  be seen,  ot her  means shal l  be used t o 
keep t he sheet  pi l e ver t i cal  al ong i t s l eadi ng edge.

Mar k pi l i ng at  a gi ven di st ance f r om t he bot t om so t hat  t he mar ks ar e 
v i s i bl e above wat er  and t he f i nal  pi l e t i p el evat i on can be det er mi ned.

3. 1. 4. 2   Tolerances

A.    The t op of  any sheet  pi l i ng f or  t he st r ai ght  bul khead shal l  not  
var y f r om t he desi gn hor i zont al  al i gnment  of  t he sheet  pi l i ng wal l  by 
mor e t han t wo ( 2)  i nches.
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B.    The t op of  pi l i ng shal l  not  var y f r om t he desi gn t op el evat i on 
pl us or  mi nus one ( 1)  i nch.

C.    The t op of  t ubul ar  or  wi de- f l ange pi l i ng shal l  not  var y f r om t he 
desi gn hor i zont al  al i gnment  by mor e t han t wo ( 2)  i nches.

D.    No si ngl e pi l e shal l  be out  of  pl umb by mor e t han si x ( 6)  i nches 
hor i zont al l y  over  i t s  ent i r e l engt h.

E.    No si ngl e sheet  pi l e shal l  var y f r om t he desi gn al i gnment  of  i t s  
hor i zont al  axi s by mor e t han 1/ 8 i nch per  ver t i cal  f oot .

F.    The above t ol er ances ar e maxi mum devi at i ons f r om t he desi gn.   The 
aver age devi at i on f r om desi gn shoul d be equal  t o zer o.   No mor e t han 15 
per cent  of  al l  sheet s shal l  var y f r om t he desi gn el evat i ons and 
al i gnment  by mor e t han one hal f  of  t he above t ol er ances.

3. 1. 4. 3   Driving

Submi t  r ecor ds of  t he compl et ed pi l i ng dr i v i ng oper at i ons,  i ncl udi ng a 
syst em of  i dent i f i cat i on whi ch shows t he di sposi t i on of  appr oved pi l i ng i n 
t he wor k,  dr i v i ng equi pment  per f or mance dat a,  pi l i ng penet r at i on r at e dat a,  
pi l i ng di mensi ons and t op and bot t om el evat i ons of  i nst al l ed pi l i ng.   The 
f or mat  f or  dr i v i ng r ecor ds shal l  be as di r ect ed.  Dr i ve pi l i ngs wi t h t he 
pr oper  s i ze hammer  and by appr oved met hods so as not  t o subj ect  t he pi l i ngs 
t o damage and t o ensur e pr oper  i nt er l ocki ng t hr oughout  t hei r  l engt hs.

a.   Mai nt ai n dr i v i ng hammer s i n pr oper  al i gnment  dur i ng dr i v i ng oper at i ons 
by use of  l eads or  gui des at t ached t o t he hammer .   Caut i on shal l  be 
t aken i n t he sust ai ned use of  v i br at or y hammer s when a har d dr i v i ng 
condi t i on i s encount er ed t o avoi d i nt er l ock- mel t  or  damages.   
Di scont i nue t he use of  v i br at or y hammer s and i mpact  hammer s empl oyed 
when t he penet r at i on r at e due t o v i br at or y l oadi ng i s one f oot  or  l ess 
per  mi nut e.

b.   Empl oy a pr ot ect i ng cap i n dr i v i ng when usi ng i mpact  hammer s t o pr event  
damage t o t he t ops of  pi l i ngs.     Remove and r epl ace pi l i ngs damaged 
dur i ng dr i v i ng or  dr i ven out  of  i nt er l ock at  t he Cont r act or ' s expense.   

c.   Dr i ve pi l i ngs wi t hout  t he ai d of  a wat er  j et .   

d.   Take adequat e pr ecaut i ons t o ensur e t hat  pi l i ngs ar e dr i ven pl umb.   
Wher e possi bl e,  dr i ve Z- pi l e wi t h t he bal l  end l eadi ng.   I f  an open 
socket  i s  l eadi ng,  a bol t  or  s i mi l ar  obj ect  pl aced i n t he bot t om of  t he 
i nt er l ock wi l l  mi ni mi ze packi ng mat er i al  i nt o i t  and ease dr i v i ng f or  
t he next  sheet .   I f  at  any t i me t he f or war d or  l eadi ng edge of  t he 
pi l i ng wal l  i s  f ound t o be out - of - pl umb i n t he pl ane of  t he wal l  t he 
pi l i ng bei ng dr i ven shal l  be dr i ven t o t he r equi r ed dept h and t aper ed 
pi l i ngs shal l  be pr ovi ded and dr i ven t o i nt er l ock wi t h t he out - of - pl umb 
l eadi ng edge or  ot her  appr oved cor r ect i ve measur es shal l  be t aken t o 
i nsur e t he pl umbness of  succeedi ng pi l i ngs.   The maxi mum per mi ssi bl e 
t aper  f or  any t aper ed pi l i ng shal l  be 1/ 8 i nch per  f oot  of  l engt h.

e.   Pi l i ngs i n each r un or  cont i nuous l engt h of  pi l i ng wal l  shal l  be dr i ven 
al t er nat el y i n i ncr ement s of  dept h t o t he r equi r ed dept h or  el evat i on.   
No pi l i ng shal l  be dr i ven t o a l ower  el evat i on t han t hose behi nd i t  i n 
t he same r un except  when t he pi l i ngs behi nd i t  cannot  be dr i ven 
deeper .   I ncr ement al l y  sequence dr i v i ng of  i ndi v i dual  pi l es such t hat  
t he t i p of  any pi l e shal l  not  be mor e t han 4 f eet  bel ow t hat  of  any 
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adj acent  pi l e.   When t he penet r at i on r esi st ance exceeds f i ve bl ows per  
inch ,  t he t i p of  any pi l e shal l  not  be mor e t han 2 f eet  bel ow any 
adj acent  pi l e.  I f  t he pi l i ng next  t o t he one bei ng dr i ven t ends t o 
f ol l ow bel ow f i nal  el evat i on i t  may be pi nned t o t he next  adj acent  
piling.

f .   I f  obst r uct i ons r est r i c t  dr i v i ng a pi l i ng t o t he speci f i ed penet r at i on,  
t he obst r uct i ons shal l  be r emoved or  penet r at ed wi t h a chi sel  beam.   I f  
t he Cont r act or  demonst r at es t hat  r emoval  or  penet r at i on i s i mpr act i cal ,  
make changes i n t he desi gn al i gnment  of  t he pi l i ng st r uct ur e as 
di r ect ed t o ensur e t he adequacy and st abi l i t y  of  t he st r uct ur e.   
Pi l i ngs shal l  be dr i ven t o dept hs shown and shal l  ext end up t o t he 
el evat i on i ndi cat ed f or  t he t op of  pi l i ngs.     A t ol er ance of  3 i nches 
above t he i ndi cat ed t op el evat i on wi l l  be per mi t t ed.  Pi l i ngs shal l  not  
be dr i ven wi t hi n 100 f eet  of  concr et e l ess t han 7 days ol d.

g.   Pr e- auger i ng or  sSpuddi ng of  pi l es wi l l  not  be per mi t t ed.

3. 1. 5   Cut t i ng- Of f  and Spl i c i ng

Pi l i ngs dr i ven t o r ef usal  or  t o t he poi nt  wher e addi t i onal  penet r at i on 
cannot  be at t ai ned and ar e ext endi ng above t he r equi r ed t op el evat i on i n 
excess of  t he speci f i ed t ol er ance shal l  be cut  of f  squar e t o t he r equi r ed 
el evat i on.  Spl i ces ar e onl y per mi t t ed as f ol l ows.

a.    Pi l es dr i ven bel ow gr ade and pi l es whi ch,  because of  damaged 
heads,  have been cut  of f  t o per mi t  f ur t her  dr i v i ng and ar e t hen t oo 
shor t  t o r each f i nal  gr ade shal l  be ext ended t o t he r equi r ed gr ade by 
wel di ng an addi t i onal  l engt h,  when di r ect ed,  wi t hout  cost  t o t he 
Owner .   A back- up pl at e of  t he same t hi ckness as t he pi l e shal l  be 
used.   

b.    Shoul d spl i c i ng of  pi l es be necessar y as det er mi ned by t he Owner ' s 
Repr esent at i ve,  t he spl i ces shal l  be made by an appr oved but t  wel d 
maki ng f ul l  penet r at i on.   Wel ds made i n adj oi ni ng pi l es shal l  be 
st agger ed a mi ni mum of  t wo f eet  ver t i cal l y .   Spl i ce shal l  be made wi t h 
a 12 i nch back- up pl at e of  t he same 

c.    Thi ckness as t he pi l e sect i on,  wi t h 6- i nches above spl i ce and 
6- i nches bel ow spl i ce.   Back- up pl at e shal l  be f i l l et  wel ded t o pi l e 
sect i on.   

d.    Al l  spl i ces shal l  be power  wi r e br ushed and coat ed i n accor dance 
wi t h sect i on ent i t l ed " Mar i ne Coat i ngs" .

e.    Pi l es,  whi ch because of  damaged heads,  have been cut  of f  t o per mi t  
f ur t her  dr i v i ng and ar e t hen t oo shor t  t o r each f i nal  gr ade shal l  be 
ext ended t o t he r equi r ed gr ade by wel di ng an addi t i onal  l engt h,  when 
di r ect ed,  wi t hout  cost  t o t he Owner .

The t ops of  pi l i ngs excessi vel y bat t er ed dur i ng dr i v i ng shal l  be t r i mmed 
when di r ect ed,  at  no cost  t o t he Owner .   Pi l i ng cut - of f s  shal l  become t he 
pr oper t y of  t he Cont r act or  and shal l  be r emoved f r om t he s i t e.

Cut  hol es i n pi l i ngs f or  bol t s,  r ods,  dr ai ns or  ut i l i t i es i n a neat  and 
wor kmanl i ke manner ,  as shown or  as di r ect ed.  Use a st r ai ght  edge i n cut s 
made by bur ni ng t o avoi d abr upt  ni cks.  Bol t  hol es i n st eel  pi l i ng shal l  be 
dr i l l ed or  may be bur ned and r eamed by appr oved met hods whi ch wi l l  not  
damage t he sur r oundi ng met al .  Hol es ot her  t han bol t  hol es shal l  be 
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r easonabl y smoot h and t he pr oper  s i ze f or  r ods and ot her  i t ems t o be 
i nser t ed.  Do not  use expl osi ves f or  cut t i ng.

3. 1. 6   Ti e Rod Syst em

Ti e r ods shal l  be i n an ar t i cul at ed t i e r od syst em accor dance wi t h 
speci f i cat i on Sect i on 31 68 13 TI E RODS.  Ti e r od syst em,  i ncl udi ng 
ar t i cul at ed connect i ons,  connect i ons t o t he bul khead pi pes,  t ur nbuckl es,  
and ot her  component s shal l  be desi gned by t he t i e r od manuf act ur er  t o 
devel op t he f ul l  capaci t y and per f or mance of  t he t i e r od syst em.  Locat i on 
and quant i t y of  ar t i cul at ed connect i ons shal l  be det er mi ned by t he 
manuf act ur er .  Ti e r od syst em shal l  be desi gned t o accommodat e a t ot al  
ver t i cal  set t l ement  of  5 i nches over  a 30 year  per i od.

Ti e r ods shal l  be pr et ensi oned t o 140 ki ps each.  Ref er  t o t he phasi ng pl an 
f or  sequenci ng of  t i e r od i nst al l at i on,  r i gi d i ncl usi on i nst al l at i on,  l oad 
t r ansf er  pl at f or m const r uct i on,  pr et ensi oni ng,  and backf i l l i ng.  The mi ni mum 
l i mi t s of  t he l oad t r ansf er  mat  const r uct ed pr i or  t o t i e r od pr et ensi oni ng 
shal l  be as necessar y t o devel op passi ve pr essur e i n f r ont  of  t he bul khead 
anchor  wal l  and behi nd t he combi - wal l  t o pr event  excessi ve wal l  movement  or  
st r esses dur i ng pr est r essi ng.  Ti e r od pr et ensi oni ng pr ocedur e shal l  be 
det er mi ned by t he t i e r od manuf act ur er .

3. 1. 7   I nspect i on of  Dr i ven Pi l i ng

Per f or m cont i nuous i nspect i on dur i ng pi l e dr i v i ng.   I nspect  al l  pi l es f or  
compl i ance wi t h t ol er ance r equi r ement s.   Br i ng any unusual  pr obl ems whi ch 
may occur  t o t he at t ent i on of  t he Owner ' s Repr esent at i ve.   I nspect  t he 
i nt er l ocked j oi nt s of  dr i ven pi l i ngs ext endi ng above gr ound.   Pi l i ngs f ound 
t o be out  of  i nt er l ock shal l  be r emoved and r epl aced at  t he Cont r act or ' s 
expense.   Use di ver s t o i nspect  under wat er  i nt er l ocked j oi nt s of   sheet  
pi l i ng.   Owner  di ver s may al so i nspect  t he i nt er l ocked j oi nt s.   The 
i nspect i on of  pi l i ng shal l  be per f or med af t er  dr i v i ng i s compl et ed,  pr i or  
t o i nst al l i ng geot ext i l e f abr i c,  backf i l l i ng and pi l e cap const r uct i on.

3. 1. 8   Pul l i ng and Redr i v i ng

Submi t  t he pr oposed met hod of  pul l i ng pi l i ng,  pr i or  t o pul l i ng any pi l i ng.   
Pul l ,  as di r ect ed,  sel ect ed pi l i ngs af t er  dr i v i ng t o det er mi ne t he 
condi t i on of  t he under gr ound por t i ons of  pi l i ngs.   Any pi l i ng so pul l ed and 
f ound t o be damaged,  t o t he ext ent  t hat  i t s  usef ul ness i n t he st r uct ur e i s 
i mpai r ed,  shal l  be r emoved and r epl aced at  t he Cont r act or ' s expense.   
Pi l i ngs pul l ed and f ound t o be i n sat i sf act or y condi t i on shal l  be r edr i ven 
when di r ect ed.   

3. 2   REMOVAL

The r emoval  of  pi l i ngs shal l  consi st  of  pul l i ng,  sor t i ng,  c l eani ng t he 
i nt er l ocks,  i nvent or yi ng and st or i ng pr evi ousl y i nst al l ed pi l i ngs as shown 
and di r ect ed.

3. 2. 1   Pulling

The met hod of  pul l i ng pi l i ng shal l  be appr oved.   Pr ovi de pul l i ng hol es i n 
pi l i ngs,  as r equi r ed.   Ext r act or s shal l  be of  sui t abl e t ype and si ze.   Car e 
shal l  be exer ci sed dur i ng pul l i ng of  pi l i ngs t o avoi d damagi ng pi l i ng 
i nt er l ocks and adj acent  const r uct i on.   I f  t he Owner ' s Repr esent at i ve 
det er mi nes t hat  adj acent  per manent  const r uct i on has been damaged dur i ng 
pul l i ng,  t he Cont r act or  wi l l  be r equi r ed t o r epai r  t hi s const r uct i on at  no 
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cost  t o t he Owner .  Pul l  pi l i ngs one sheet  at  a t i me.  Pi l i ngs f used t oget her  
shal l  be separ at ed pr i or  t o pul l i ng,  unl ess t he Cont r act or  demonst r at es,  t o 
t he sat i sf act i on of  t he Owner ' s Repr esent at i ve,  t hat  t he pi l i ngs cannot  be 
separ at ed.   The Cont r act or  wi l l  not  be pai d f or  t he r emoval  of  pi l i ngs 
damaged beyond st r uct ur al  use due t o pr oper  car e not  bei ng exer ci sed dur i ng 
pulling.

3. 2. 2   Sor t i ng,  Cl eani ng,  I nvent or yi ng and St or i ng

Pul l ed pi l i ngs shal l  be sor t ed,  c l eaned,  i nvent or i ed and st or ed by t ype 
i nt o gr oups as:

a.   Pi l i ng usabl e wi t hout  r econdi t i oni ng.

b.   Pi l i ng r equi r i ng r econdi t i oni ng.

c.   Pi l i ng damaged beyond st r uct ur al  use.

3. 3   I NSTALLATI ON RECORDS

Mai nt ai n a pi l e dr i v i ng r ecor d f or  each pi l e dr i ven.   I ndi cat e on t he 
i nst al l at i on r ecor d:  i nst al l at i on dat es and t i mes,  t ype and si ze of  hammer ,  
r at e of  oper at i on,  t ot al  dr i v i ng t i me,  di mensi ons of  dr i v i ng hel met  and cap 
used,  bl ows r equi r ed per  f oot  f or  each f oot  of  penet r at i on,  f i nal  dr i v i ng 
r esi st ance i n bl ows f or  f i nal  6 i nches,  pi l e l ocat i ons,  t i p el evat i ons,  
gr ound el evat i ons,  cut - of f  el evat i ons,  and any r eheadi ng or  cut t i ng of  
pi l es.   Recor d any unusual  pi l e dr i v i ng pr obl ems dur i ng dr i v i ng.   Submi t  
compl et e r ecor ds t o t he Owner ' s Repr esent at i ve.

       - -  End of  Sect i on - -
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SECTI ON 31 62 13. 20

PRECAST/ PRESTRESSED CONCRETE PI LES
08/09

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  pr ecast  
and pr est r essed concr et e pi l es.

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  211. 1 ( 1991;  R 2009)  St andar d Pr act i ce f or  
Sel ect i ng Pr opor t i ons f or  Nor mal ,  
Heavywei ght  and Mass Concr et e

ACI  214R ( 2011)  Eval uat i on of  St r engt h Test  Resul t s 
of  Concr et e

ACI  318 ( 2014;  Er r at a 1- 2 2014;  Er r at a 3- 5 2015;  
Er r at a 6 2016;  Er r at a 7- 9 2017)  Bui l di ng 
Code Requi r ement s f or  St r uct ur al  Concr et e 
( ACI  318- 14)  and Comment ar y ( ACI  318R- 14)

ACI  SP- 66 ( 2004)  ACI  Det ai l i ng Manual

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1064/ A1064M ( 2017)  St andar d Speci f i cat i on f or  
Car bon- St eel  Wi r e and Wel ded Wi r e 
Rei nf or cement ,  Pl ai n and Def or med,  f or  
Concrete

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM A706/ A706M ( 2016)  St andar d Speci f i cat i on f or  
Low- Al l oy St eel  Def or med and Pl ai n Bar s 
f or  Concr et e Rei nf or cement

ASTM C1017/ C1017M ( 2013;  E 2015)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Use i n Pr oduci ng 
Fl owi ng Concr et e

ASTM C1202 ( 2017a)  St andar d Test  Met hod f or  
El ect r i cal  I ndi cat i on of  Concr et e' s 
Abi l i t y  t o Resi st  Chl or i de I on Penet r at i on

ASTM C1218/ C1218M ( 2017)  St andar d Test  Met hod f or  
Wat er - Sol ubl e Chl or i de i n Mor t ar  and 
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Concrete

ASTM C1240 ( 2014)  St andar d Speci f i cat i on f or  Si l i ca 
Fume Used i n Cement i t i ous Mi xt ur es

ASTM C1260 ( 2014)  St andar d Test  Met hod f or  Pot ent i al  
Al kal i  React i v i t y of  Aggr egat es 
( Mor t ar - Bar  Met hod)

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C143/ C143M ( 2015)  St andar d Test  Met hod f or  Sl ump of  
Hydr aul i c- Cement  Concr et e

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C1567 ( 2013)  St andar d Test  Met hod f or  Pot ent i al  
Al kal i - Si l i ca React i v i t y of  Combi nat i ons 
of  Cement i t i ous Mat er i al s and Aggr egat e 
( Accel er at ed Mor t ar - Bar  Met hod)

ASTM C172/ C172M ( 2017)  St andar d Pr act i ce f or  Sampl i ng 
Fr eshl y Mi xed Concr et e

ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM C295/ C295M ( 2012)  Pet r ogr aphi c Exami nat i on of  
Aggr egat es f or  Concr et e

ASTM C31/ C31M ( 2018b)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C39/ C39M ( 2018)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

ASTM C494/ C494M ( 2017)  St andar d Speci f i cat i on f or  Chemi cal  
Admi xt ur es f or  Concr et e

ASTM C595/ C595M ( 2018)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

ASTM C618 ( 2017a)  St andar d Speci f i cat i on f or  Coal  
Fl y Ash and Raw or  Cal c i ned Nat ur al  
Pozzol an f or  Use i n Concr et e

ASTM C989/ C989M ( 2018)  St andar d Speci f i cat i on f or  Sl ag 
Cement  f or  Use i n Concr et e and Mor t ar s

ASTM D1179 ( 2016)  St andar d Test  Met hods f or  Fl uor i de 
I on i n Wat er

ASTM D3867 ( 2016) St andar d Test  Met hods f or   
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Ni t r i t e- Ni t r at e i n Wat er

ASTM D512 ( 2012)  Chl or i de I on i n Wat er

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

FHWA-NHI-16-009 Desi gn and Const r uct i on of  Dr i ven Pi l e 
Foundat i ons – Vol ume I I  

PRECAST/ PRESTRESSED CONCRETE I NSTI TUTE ( PCI )

PCI  MNL- 116 ( 1999)  Manual  f or  Qual i t y Cont r ol  f or  
Pl ant s and Pr oduct i on of  St r uct ur al  
Pr ecast  Concr et e Pr oduct s,  4t h Edi t i on

TEXAS DEPARTMENT OF TRANSPORTATI ON

TxDOT Speci f i cat i ons St andar d Speci f i cat i ons f or  Const r uct i on 
and Mai nt enance of  Hi ghways,  St r eet s,  and 
Bridges

TxDOT PMFP Pr est r essed Member  Fabr i cat i on Pl ant s 
(Multi-Project)

TxDOT CRSQC TexasDOT Concr et e Rat ed Sour ce Qual i t y 
Catalogue

TxDOT MPL TexasDOT Mat er i al  Pr oducer  Li st

1. 2   MODI FI CATI ON TO REFERENCES

I n t he ACI  publ i cat i ons,  r ef er ence t o t he " Bui l di ng Of f i c i al , "  t he 
" St r uct ur al  Engi neer "  and t he " Ar chi t ect / Engi neer "  must  be i nt er pr et ed t o 
mean t he Owner ' s  Repr esent at i ve.

1. 3   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 01 Pr econst r uct i on Submi t t al s

I nst al l at i on Pr ocedur es

Geot echni cal  Consul t ant  Document at i on

Wave Equat i on Anal ysi s

Or der  Li st

Pr ecast  manuf act ur er ' s qual i t y  cont r ol  pr ocedur es

Pr ovi de i nst r uct i ons and pr ocedur es on how t he Cont r act or  wi l l  
assi st  t he Owner  i n t he pr ocesses of  Dynami c Pi l e Test i ng,  
I nspect i on and Moni t or i ng of  pi l es dur i ng i nst al l at i on and t est i ng.

Manuf act ur er  Qual i f i cat i ons
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Dr i v i ng Hel met s And Cushi on Bl ocks

Er ect i on Pr ocedur e

Build-Ups

Qual i t y Cont r ol  Pl an

SD- 02 Shop Dr awi ngs

Piles

Splices

SD- 03 Pr oduct  Dat a

Pi l e Dr i v i ng Equi pment

Submi t  descr i pt i ons of  pi l e dr i v i ng equi pment ,  i nc l udi ng hammer s,  
power  packs,  dr i v i ng hel met s,  cap bl ocks,  pi l e cushi ons,  l eads,  
ext r act or s,  j et t i ng equi pment ,  and pr ebor i ng equi pment  at  l east  30 
days pr i or  t o commencement  of  wor k.

SD- 05 Desi gn Dat a

Concr et e mi x desi gn

Submi t  a concr et e mi x desi gn bef or e concr et e i s pl aced,  f or  each 
t ype of  concr et e used f or  t he pi l es.

Changes I n Pr opor t i ons

SD- 06 Test  Repor t s

Aggregates

Concrete Compr essi ve St r engt h

Submi t  concr et e cyl i nder  compr essi ve st r engt h t est  r esul t s

Test  pi l es

Dynami c Pi l e Anal ysi s

Submi t  a summar y r epor t  of  dynami c t est  r esul t s f or  t est  pi l es 
wi t hi n 7 cal endar  days of  compl et i ng f i el d wor k.   For  per manent  
pi l es,  submi t  a f i el d summar y r epor t  wi t hi n one ( 1)  day of  t est i ng.

Per f or mance Repor t

SD- 07 Cer t i f i cat es

Aggregates

Si l i ca Fume Manuf act ur er ' s Repr esent at i ve

Pr est r essi ng st eel

SD- 09 Manuf act ur er ' s Fi el d Repor t s
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Manuf act ur er ' s Techni cal  Repr esent at i ve

SD- 11 Cl oseout  Submi t t al s

Pi l e r ecor ds

Submi t  pi l e and t est  pi l e r ecor ds.

1. 4   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 31 09 16. 23 -  DRI VEN PI LE LOAD TESTS
B.    Sect i on 03 45 33 -  PRECAST STRUCTURAL CONCRETE

1. 5   QUALI TY ASSURANCE

Submi t  a Qual i t y Cont r ol  Pl an i n accor dance wi t h sect i on 01 40 00. 00 
QUALI TY REQUI REMENTS.  The pl an shal l  i ncl ude a wr i t t en of  t he f ol l owi ng 
Qual i t y Cont r ol  speci f i cs,  at  a mi ni mum:

QC Per sonnel
Pr ocedur es f or  pi l e mat er i al s i nc l udi ng f abr i cat i ons,  del i ver y,  
handl i ng and st or age

      Pr ocedur es f or  l oad t est i ng
Pr ocedur es f or  l ocat i ng pi l es and t empl at es
Pr ocedur es f or  dr i v i ng
Pr ocedur es f or  i nst al l at i on sequenci ng
Pr ocedur es f or  i nspect i ons
Pr ocedur es f or  mi t i gat i on and cor r ect i ve act i ons

1. 5. 1   Manuf act ur er  Qual i f i cat i ons

I n accor dance wi t h TxDOT PMFP and PCI  MNL- 116.  Submi t  pl ant  cer t i f i cat i ons.

1. 5. 2   Piles

Pr epar e i n accor dance wi t h ACI  SP- 66.   I ndi cat e pl acement  of  r ei nf or cement  
i ncl udi ng t endons.   I ndi cat e l ocat i on of  speci al  embedded or  at t ached 
l i f t i ng devi ces,  empl oyment  of  pi ck- up poi nt s,  suppor t  poi nt s ot her  t han 
pi ck- up poi nt s,  and any ot her  met hods of  pi ck- up.   Pr ovi de cer t i f i cat i on of  
a Pr of essi onal  Engi neer  r egi st er ed i n any j ur i sdi ct i on of  t he U.  S.  or  i t s  
t er r i t or i es,  t hat  l ayout  and det ai l s  of  r ei nf or cement  and t endons conf or m 
wi t h t hat  shown on t he st r uct ur al  desi gn dr awi ngs.

1. 5. 3   Qual i t y Cont r ol  Pr ocedur es

Submi t  t he pr ecast  manuf act ur er ' s  qual i t y  cont r ol  pr ocedur es and i nspect i on 
r ecor ds est abl i shed i n accor dance wi t h PCI  MNL- 116.

1. 5. 4   Concr et e Mi x Desi gn

I n accor dance wi t h TxDOT Speci f i cat i ons Sect i on 421. 4. 2. 1,  Cl ass H 
concr et e,  modi f i ed as f ol l ows.  The mi ni mum compr essi ve st r engt h of  concr et e 
at  28 days must  be 6000 psi .  For  mar i ne exposur e,  ensur e a dense concr et e 
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f r ee of  shr i nkage cr acks,  wi t h a mi ni mum degr ee of  per meabi l i t y .  The 
maxi mum wat er  cement  r at i o must  be 0. 40.  Ai r  cont ent  shal l  be 4. 5%- 6. 5%.

Cer t i f y ,  usi ng a Owner - appr oved i ndependent  commer ci al  t est i ng l abor at or y,  
t hat  pr opor t i oni ng of  mi x i s i n accor dance wi t h ACI  211. 1 or  ACI  318 f or  
speci f i ed st r engt h and i s based on aggr egat e dat a whi ch has been det er mi ned 
by l abor at or y t est s dur i ng l ast  t wel ve mont hs.   Submi t  a compl et e l i s t  of  
mat er i al s i ncl udi ng t ype;  br and;  sour ce and amount  of  cement ,  f l y  ash,  
pozzol an,  gr ound sl ag,  and admi xt ur es;  and appl i cabl e r ef er ence 
speci f i cat i ons.   Submi t  addi t i onal  dat a r egar di ng concr et e aggr egat es i f  
t he sour ce of  aggr egat e changes.   Submi t t al  shal l  c l ear l y i ndi cat e wher e 
each mi x desi gn wi l l  be used when mor e t han one mi x desi gn i s submi t t ed.

1. 5. 5   Geot echni cal  Consul t ant  Document at i on

The ser vi ces of  an i ndependent ,  Regi st er ed Pr of essi onal  Geot echni cal  
Engi neer ,  exper i enced i n soi l  mechani cs and Pi l e Dynami c Anal ysi s,  shal l  be 
hi r ed by t he Cont r act or  t o obser ve t est  pi l e i nst al l at i on and j ob pi l e 
i nst al l at i on as speci f i ed her ei n.   The Geot echni cal  Consul t ant  shal l  be 
i ndependent  of  t he Cont r act or  and shal l  have no empl oyee of  empl oyer  
r el at i onshi p whi ch coul d const i t ut e a conf l i c t  of  i nt er est . The ser vi ces of  
an i ndependent ,  Regi st er ed Pr of essi onal  Geot echni cal  Engi neer ,  exper i enced 
i n soi l  mechani cs and Pi l e Dynami c Anal ysi s,  shal l  be hi r ed by t he 
Cont r act or  f or  ser vi ces as speci f i ed her ei n.   The Geot echni cal  Consul t ant  
shal l  be i ndependent  of  t he Cont r act or  and shal l  have no empl oyee of  
empl oyer  r el at i onshi p whi ch coul d const i t ut e a conf l i c t  of  i nt er est .

1. 5. 6   I nst al l at i on Pr ocedur es

a.  Submi t  i nf or mat i on on t he t ype of  equi pment  pr oposed t o be used,  
pr oposed met hods of  oper at i on,  pi l e dr i v i ng pl an i ncl udi ng pr oposed 
sequence of  dr i v i ng,  and det ai l s  of  al l  pi l e dr i v i ng equi pment  and 
accessories.

b.   Pr ovi de det ai l s  of  pi l e dr i v i ng equi pment  and a Wave Equat i on Anal ysi s 
of  pi l e dr i vabi l i t y  f or  sel ect i on of  t he hammer  al ong wi t h a st at ement  
of  dr i v i ng pr ocedur es.   The Wave Equat i on Anal ysi s i s  t o be compl et ed 
by t he Cont r act or ' s Geot echni cal  Consul t ant  f or  each t est  pi l e l ocat i on 
wher e di f f er ent  subsur f ace condi t i ons exi st  and i s  t o i ncl ude t he 
f ol l owi ng i nf or mat i on per t ai ni ng t o t he pr oposed pi l e dr i v i ng equi pment :

( 1)  Pr ovi de a Pi l e and Dr i v i ng Equi pment  Dat a For m f or  each pr oposed 
pi l e hammer  and pi l e t ype combi nat i on.

( 2)  Copi es of  comput er  i nput  and out put  sheet s and gr aphs showi ng soi l  
r esi st ance ver sus bl ow count  as wel l  as maxi mum t ensi on and 
compr essi on st r esses ver sus bl ow count .   Anal ysi s shal l  be r un at  
t he est i mat ed t i p el evat i on as wel l  as ot her  r equi r ed el evat i ons 
t o def i ne maxi mum st r ess l evel s i n t he pi l e dur i ng dr i v i ng.

c.   Pr ovi de det ai l ed pr ocedur es f or  conduct i ng t he dynami c pi l e l oad t est  
and equi pment  t o be used f or  conduct i ng t he l oad t est .   The det ai l ed 
descr i pt i on shal l  expl ai n how speci f i c  i nf or mat i on of  pi l e per f or mance 
wi l l  be eval uat ed.

1. 5. 7   Si l i ca Fume Manuf act ur er ' s Repr esent at i ve

The manuf act ur er ' s r epr esent at i ve must  be pr esent  at  mi x pl ant  t o ensur e
pr oper  mi x,  i ncl udi ng hi gh r ange wat er  r educer ,  and bat chi ng met hods
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dur i ng t he f i r st  3 days of  concr et e mi x pr epar at i on and
pl acement .  Af t er  whi ch t he manuf act ur er ' s r epr esent at i ve must  desi gnat e a
r epr esent at i ve at  t he concr et e pr oducer ' s pl ant  t o ensur e t he concr et e mi x
pr ocedur es meet  t he s i l i ca f ume manuf act ur er ' s r ecommendat i ons.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Pi l es shal l  be st or ed,  handl ed,  and t r anspor t ed i n accor dance wi t h 
PCI  MNL- 116 except  as f ol l ows.   Met hods used f or  handl i ng and st or age of  
pi l es shal l  be such t hat  t he pi l es ar e not  subj ect ed t o excessi ve bendi ng 
st r ess,  cr acki ng,  spal l i ng,  or  ot her  damage.         

1. 6. 1   Damaged Pi l es

The Cont r act or  shal l  i nspect  each pi l e f or  sweep and st r uct ur al  damage such 
as cr acki ng and spal l i ng bef or e t r anspor t i ng t hem t o t he pr oj ect  s i t e and 
i mmedi at el y pr i or  t o pl acement  i n t he dr i v i ng l eads.   Any unusual  cr acks 
( cr acks ot her  t han cr azi ng,  sur f ace dr yi ng,  shr i nkage cr acks and end 
cr acks)  shal l  be br ought  t o t he at t ent i on of  t he Owner ' s Repr esent at i ve.   
Pi l es whi ch ar e damaged dur i ng del i ver y,  st or age,  or  handl i ng t o t he ext ent  
t hey ar e r ender ed unsui t abl e f or  t he wor k,  i n t he opi ni on of  t he Owner ' s 
Repr esent at i ve,  shal l  be r ej ect ed and r emoved f r om t he pr oj ect  s i t e,  or  may 
be r epai r ed,  i f  appr oved,  at  no cost  t o t he Owner .

1. 6. 1. 1   Repai r abl e Cr acks

Pi l es wi t h cr acks equal  t o or  gr eat er  t han 0. 006 i nches but  l ess t han 0. 06 
inches  shal l  be r ej ect ed or  r epai r ed.   As an al t er nat e t o pi l e r ej ect i on,  
t he Cont r act or  may submi t  a pr oposal  t o r epai r  def i c i ent  pi l es,  whi ch shal l  
be r est or ed pr i or  t o dr i v i ng t o pr ovi de i t s r equi r ed desi gn capaci t y,  
per f or m i t s i nt ended f unct i on i n t he st r uct ur e,  and t ake i nt o consi der at i on 
l ong t er m dur abi l i t y  i n cor r osi ve envi r onment .

1. 6. 1. 2   Non- Repai r abl e Cr acks

Pi l es wi t h cr acks equal  t o or  gr eat er  t han 0. 06 i nches shal l  be r ej ect ed.

1. 6. 2   Pi l e Sweep

Sweep shal l  be l i mi t ed t o 1/ 8 i nch per  10 f eet  over  t he l engt h of  t he pi l e.  
Pi l es havi ng excessi ve sweep shal l  be r ej ect ed.

1. 7   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on,  wi t h 
t he except i on of  pr edr i l l i ng pi l es,  i f  pr edr i l l i ng i s det er mi ned t o be 
r equi r ed and appr oved by t he Por t .  

Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost ,  except  as not ed bel ow:

Pr ovi de a uni t  cost  and uni t  dur at i on,  as i dent i f i ed i n t he bi d f or m,  f or  
each pi l e t hat  r equi r es pr edr i l l i ng due t o unavoi dabl e obst r uct i ons 
encount er ed or  i nabi l i t y  t o dr i ve pi l es.  Pr edr i l l i ng i s subj ect ed t o pr i or  
appr oval  f r om t he Por t .
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PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Cement i t i ous Mat er i al s

Cement i t i ous mat er i al s shal l  be por t l and cement ,  bl ended cement  or  por t l and 
cement  i n combi nat i on wi t h nat ur al  pozzol an or  f l y  ash or  gr ound gr anul at ed 
bl ast  f ur nace sl ag and conf or ms t o appr opr i at e speci f i cat i ons l i s t ed bel ow.

2. 1. 1. 1   Por t l and Cement

Pr ovi de f r om pr oducer s l i s t ed i n t he TxDOT MPL f or  Hydr aul i c Cement ,  Type 
I I  or  Type I I I  l ow al kal i  cement ,  wi t h a maxi mum t r i cal c i um al umi nat e ( C3A)  
cont ent  of  8 per cent , ot her wi se pr ovi de i n accor dance wi t h ASTM C150/ C150M.

2. 1. 1. 2   Bl ended Cement s

Bl ended cement  shal l  conf or m t o ASTM C595/ C595M,  Type I P or  I S,  i ncl udi ng 
t he opt i onal  r equi r ement  f or  mor t ar  expansi on and sul f at e soundness and 
consi st  of  a mi xt ur e of  ASTM C150/ C150M Type I I  cement  and a compl ement ar y 
cement i ng mat er i al .  The sl ag added t o t he Type I S bl end shal l  be 
ASTM C989/ C989M gr ound gr anul at ed bl ast - f ur nace sl ag.   The pozzol an added 
t o t he Type I P bl end shal l  be ASTM C618 Cl ass F and shal l  be i nt er gr ound 
wi t h t he cement  c l i nker .  The manuf act ur er  shal l  s t at e i n wr i t i ng t hat  t he 
amount  of  pozzol an i n t he f i ni shed cement  wi l l  not  var y mor e t han pl us or  
mi nus 5 mass per cent  of  t he f i ni shed cement  f r om l ot - t o- l ot  or  wi t hi n a 
l ot .  The per cent age and t ype of  mi ner al  admi xt ur e used i n t he bl end shal l  
not  change f r om t hat  submi t t ed f or  t he aggr egat e eval uat i on and mi xt ur e 
proportioning.

2. 1. 1. 3   Pozzolan

2. 1. 1. 3. 1   Fl y Ash

Pr ovi de Fl y Ash f r om pr oducer s l i s t ed i n t he TxDOT MPL f or  Fl y Ash,  
ot her wi se f l y  ash shal l  conf or m t o ASTM C618,  Cl ass F,  i ncl udi ng t he 
opt i onal  r equi r ement s f or  uni f or mi t y and ef f ect i veness i n cont r ol l i ng 
Al kal i - Si l i ca r eact i on and shal l  have a l oss on i gni t i on not  exceedi ng 6 
per cent .   Cl ass F f l y  ash f or  use i n mi t i gat i ng Al kal i - Si l i ca React i v i t y 
shal l  have a Cal c i um Oxi de ( CaO)  cont ent  of  l ess t han 8 per cent  and a t ot al  
equi val ent  al kal i  cont ent  l ess t han 1. 5 per cent .  Add wi t h cement .

2. 1. 1. 3. 2   Raw or  Cal c i ned Nat ur al  Pozzol an

Nat ur al  pozzol an shal l  be r aw or  cal c i ned and conf or m t o ASTM C618,  Cl ass 
N,  i ncl udi ng t he opt i onal  r equi r ement s f or  uni f or mi t y and ef f ect i veness i n 
cont r ol l i ng Al kal i - Si l i ca r eact i on and shal l  have an on i gni t i on l oss not  
exceedi ng 3 per cent .  Cl ass N pozzol an f or  use i n mi t i gat i ng Al kal i - Si l i ca 
React i v i t y shal l  have a Cal c i um Oxi de ( CaO)  cont ent  of  l ess t han 13 per cent  
and t ot al  equi val ent  al kal i  cont ent  l ess t han 3 per cent .

2. 1. 1. 3. 3   Ul t r a Fi ne Fl y Ash and Ul t r a Fi ne Pozzol an 

Pr ovi de Ul t r a Fi ne Fl y Ash ( UFFA)  and Ul t r a Fi ne Pozzol an ( UFP)  f r om 
pr oducer s l i s t ed i n t he TxDOT MPL f or  Fl y Ash,  ot her wi se t he mat er i al s  
shal l  conf or m t o ASTM C618,  Cl ass F or  N,  and t he f ol l owi ng addi t i onal  
requirements:
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a.   The st r engt h act i v i t y i ndex at  28 days of  age shal l  be at  l east  95 
per cent  of  t he cont r ol  speci mens.

b.   The aver age par t i c l e s i ze shal l  not  exceed 6 mi cr ons.

c.   The sum of  Si O2 + Al 2O3 + Fe2O3 shal l  be gr eat er  t han 77 per cent .

2. 1. 1. 4   Gr ound Gr anul at ed Bl ast - Fur nace ( GGBF)  Sl ag

Gr ound Gr anul at ed Bl ast - Fur nace Sl ag shal l  conf or m t o ASTM C989/ C989M, 
Gr ade 100 or  Gr ade 120.  Add wi t h cement .

2. 1. 1. 5   Si l i ca Fume

Pr ovi de s i l i ca f ume f r om pr oducer s l i s t ed i n t he TxDOT MPL f or  Si l i ca Fume,  
ot her wi se s i l i ca f ume shal l  conf or m t o ASTM C1240,  i ncl udi ng t he opt i onal  
l i mi t s on r eact i v i t y wi t h cement  al kal i s .  Si l i ca f ume may be f ur ni shed as a 
dr y,  densi f i ed mat er i al  or  as s l ur r y.  Pr oper  mi xi ng i s essent i al  t o 
accompl i sh pr oper  di st r i but i on of  t he s i l i ca f ume and avoi d aggl omer at ed 
s i l i ca f ume whi ch can r eact  wi t h t he al kal i  i n t he cement  r esul t i ng i n 
pr emat ur e and ext ensi ve concr et e damage.  Super vi s i on at  t he bat ch pl ant ,  
f i ni shi ng,  and cur i ng i s essent i al .  Pr ovi de at  t he Cont r act or ' s expense t he 
ser vi ces of  a manuf act ur er ' s t echni cal  r epr esent at i ve,  exper i enced i n 
mi xi ng,  pr opor t i oni ng,  pl acement  pr ocedur es,  and cur i ng of  concr et e 
cont ai ni ng s i l i ca f ume.  Thi s r epr esent at i ve must  be pr esent  on t he pr oj ect  
pr i or  t o and dur i ng at  l east  t he f i r st  4 days of  concr et e pr oduct i on and 
pl acement  usi ng s i l i ca f ume.  A Hi gh Range Wat er  Reducer  ( HRWR)  shal l  be 
used wi t h s i l i ca f ume.   Fi ni shi ng may be mor e di f f i cul t .   Pr oper  cur i ng i s 
essent i al  because t her e i s a t endency f or  pl ast i c shr i nkage cr acki ng.

2. 1. 1. 6   Compl ement ar y Cement i ng Mat er i al s  ( AKA Suppl ement ar y Cement i t i ous 
Mat er i al s ( SCM)  Cont ent  ( SCM) )

The concr et e mi x shal l  al ways cont ai n compl ement ar y cement i ng mat er i al s 
whet her  or  not  t he aggr egat es ar e f ound t o be r eact i ve i n accor dance wi t h 
t he subpar t  ent i t l ed " Aggr egat es" .  Concr et e mi xt ur es shal l  be desi gned and 
pr opor t i oned t o meet  t he r equi r ement s f or  st r engt h,  cont r act i bi l i t y ,  
shr i nkage,  and ser vi ce l i f e.

Suppl ement al  Cement i t i ous Mat er i al s ( SCM)  Cont ent

The concr et e mi x shal l  cont ai n one of  t he SCMs l i s t ed bel ow,  or  a l i near  
combi nat i on t her eof .

SUPPLEMENTARY CEMENTI TI OUS MATERI ALS CONTENT

SCM Mi ni mum Cont ent Maxi mum Cont ent

Cl ass N Pozzol an or  Cl ass F Fl y Ash wi t h 
Si O2 pl us Al 2O3 pl us Fe2O3
gr eat er  t han 70 per cent

25 per cent 35 per cent

Cl ass N Pozzol an or  Cl ass F Fl y Ash wi t h 
wi t h Si O2 pl us Al 2O3 pl us Fe2O3 gr eat er  
t han 80 per cent

20 per cent 35 per cent
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SUPPLEMENTARY CEMENTI TI OUS MATERI ALS CONTENT

SCM Mi ni mum Cont ent Maxi mum Cont ent

Cl ass N Pozzol an or  Cl ass F Fl y Ash wi t h 
wi t h Si O2 pl us Al 2O3 pl us Fe2O3 gr eat er  
t han 90 per cent

15 per cent 35 per cent

GGBF Sl ag 30 per cent 50 per cent

Si l i ca Fume 5 per cent 10 per cent

2. 1. 2   Water

Pr ovi de i n accor dance wi t h TxDOT Speci f i cat i ons I t em 421. 2. 5.

2. 1. 3   Aggregates

Pr ovi de f r om suppl i er s l i s t ed i n t he TxDOT CRSQC and i n accor dance wi t h 
TxDOT Speci f i cat i ons I t em 421. 2. 6,  ot her wi se compl y wi t h ASTM C33/ C33M 
Cl ass 4S,  except  as modi f i ed her ei n.

a.   Pr ovi de gr adat i on of  i ndi v i dual  aggr egat e s i zes usi ng st andar d concr et e 
aggr egat e s i eves i ncl udi ng 1- 1/ 2 i nches,  one i nch,  3/ 4 i nch,  1/ 2 i nch,  
3/ 8 i nch,  No.  4,  No.  8,  No.  16,  No.  30,  No.  50,  and No.  100.

b.   Pr ovi de aggr egat es f or  exposed concr et e f r om one sour ce.  Aggr egat e 
r eact i v i t y shal l  be l i mi t ed per  t he subpar t  ent i t l ed " Aggr egat es" .  
Pr ovi de aggr egat e cont ai ni ng no del et er i ous mat er i al  pr oper t i es as 
i dent i f i ed by ASTM C295/ C295M.

c.   Wher e a s i ze desi gnat i on i s i ndi cat ed,  t hat  desi gnat i on i ndi cat es t he 
nomi nal  maxi mum si ze of  t he coar se aggr egat e.

d.   Aggr egat e t est s shal l  be conduct ed wi t hi n 6 mont hs f r om t he dat e of  
concr et e mi xt ur e submi t t al .

e.   Pr ovi de ASTM C1260 or  ASTM C1567 t est  r esul t s conduct ed wi t h 6 mont hs 
of  t he submi t t al  dat e showi ng t he pr oposed coar se and f i ne aggr egat es 
ar e ei t her :  i nnocuous t o al kal i  s i l i ca r eact i on;  or  t hat  r eact i v i t y  has 
been mi t i gat ed by t he pr oposed cement i t i ous mat er i al s as modi f i ed 
her ei n.  Conduct  ASTM C1260 t est s on each aggr egat e sour ce separ at el y.  
Fi ne and coar se aggr egat es t o be used i n al l  concr et e shal l  be 
eval uat ed and t est ed f or  al kal i - aggr egat e r eact i v i t y.  Bot h coar se 
aggr egat e s i ze gr oups shal l  be t est ed.  Test  r esul t s of  t he i ndi v i dual  
aggr egat es shal l  have a measur ed expansi on equal  t o or  l ess t han 0. 08 
per cent  af t er  28 days of  i mmer si on i n a 1M NaOH sol ut i on at  176 
degrees. 

f .   Shoul d t he t est  dat a i ndi cat e an expansi on of  gr eat er  t han 0. 08 
per cent ,  t he aggr egat e( s)  shal l  be r ej ect ed or  addi t i onal  t est i ng shal l  
be per f or med as f ol l ows:  ut i l i ze t he Cont r act or ' s pr oposed l ow al kal i  
por t l and cement ,  bl ended cement ,  and/ or  compl ement ar y cement i ng 
mat er i al s,  i n combi nat i on wi t h each i ndi v i dual  aggr egat e.  I f  SCMs ar e 
bei ng eval uat ed,  t he t est i ng shal l  be i n accor dance wi t h ASTM C1567. 
Det er mi ne t he quant i t y t hat  wi l l  meet  al l  t he r equi r ement s of  t hese 
speci f i cat i ons and t hat  wi l l  l ower  t he expansi on equal  t o or  l ess t han 
0. 08 per cent  af t er  28 days of  i mmer si on i n a 1N NaOH sol ut i on.  Mi xt ur e 
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pr opor t i oni ng shal l  be based on t he hi ghest  per cent age of  SCM r equi r ed 
t o mi t i gat e ASR- r eact i v i t y.

2. 1. 4   Admixtures

Pr ovi de admi xt ur es f r om pr oducer s l i s t ed i n t he TxDOT MPL f or  Chemi cal  
Admi xt ur es f or  Concr et e,  ot her wi se pr ovi de as f ol l ows.

a.   Pr ovi de cer t i f i cat i ons t hat  chemi cal  admi xt ur es compl y wi t h t he 
r equi r ement s shown i n Tabl e 5 and ar e compat i bl e wi t h each ot her .   Use 
admi xt ur es i n accor dance wi t h manuf act ur er ' s r ecommendat i ons,  as 
appr opr i at e f or  t he c l i mat i c condi t i ons and const r uct i on needs.

b.   Do not  use cal c i um chl or i de or  admi xt ur es cont ai ni ng chl or i de i on 
cont ent  i n mor e t han t r ace amount s f r om i mpur i t i es i n admi xt ur e 
i ngr edi ent s or  pot abl e wat er .   Pr ovi de maxi mum concent r at i ons of  
cor r osi on- i nduci ng chemi cal s as shown i n Tabl e 5.   For  concr et e t hat  
may be i n cont act  wi t h pr est r essi ng st eel  t endons,  t he concent r at i on 
shal l  not  exceed 60 per cent  of  t he l i mi t s gi ven i n Tabl e 5.   For  t he 
concent r at i on i n gr out  f or  pr est r essi ng duct s,  do not  exceed 25 per cent  
of  t he l i mi t s i n Tabl e 5.

Tabl e 5 -  Li mi t s on Cor r osi on- I nduci ng Chemi cal s

Chemical* Li mi t s,  Per cent * * Test  Met hod

Chlorides 0.10 ASTM D512

Fluorides 0.10 ASTM D1179

Nitrates 0.17 ASTM D3867

*   Li mi t s r ef er  t o wat er - sol ubl e chemi cal s

* *  Li mi t s ar e expr essed as a per cent age of  t he mass of  t he t ot al  
cement i t i ous mat er i al s.

c.   The t ot al  al kal i  cont r i but i on of  chemi cal  admi xt ur es shal l  not  
i ncr ease t he t ot al  sodi um- oxi de equi val ent  cont ent  of  t he concr et e 
mi xt ur e by mor e t han 0. 5 l b/ yd3.

2. 1. 4. 1   Ai r  Ent r ai ni ng Admi xt ur e

Pr ovi de ai r  ent r ai ni ng admi xt ur es conf or mi ng t o ASTM C260/ C260M.

2. 1. 4. 2   Accel er at i ng Admi xt ur e

ASTM C494/ C494M,  Type C.  Do not  use on concr et e t oppi ng.

2. 1. 4. 3   Ret ar di ng Admi xt ur e

ASTM C494/ C494M,  Type B,  D,  or  G.  Do not  use Type G on concr et e t oppi ng.

2. 1. 4. 4   Wat er  Reduci ng Admi xt ur e

ASTM C494/ C494M,  Type A,  E,  or  F.  Do not  use Type E or  F on concr et e 
topping. Hi gh Range Wat er  Reducer  ( HRWR)  shal l  be ASTM C494/ C494M,  Type F 
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and ASTM C1017/ C1017M.  Do not  use Type F on concr et e t oppi ng.

2. 1. 4. 5   Cor r osi on I nhi bi t or s

Cor r osi on i nhi bi t or s ar e consi der ed " suppl ement al  cor r osi on pr oj ect i on" .   
Adj ust  t he quant i t y of  concr et e mi xi ng wat er  f or  t he mass of  wat er  i n t he 
admi xt ur e.  Accel er at i ng and set  adj ust ed ver si ons ar e accept abl e Concr et e 
set t i ng t i me and mi xt ur e wor kabi l i t y  shal l  be eval uat ed.  The use of  
suppl ement al  cor r osi on pr ot ect i on shal l  not  be used i n l i eu of  t he 
f undament al  r equi r ement  t o meet  t he def i ned ser vi ce l i f e usi ng qual i t y  
concr et e wi t h speci f i ed concr et e cover  over  t he st eel  r ei nf or c i ng.   Changes 
t o t he cor r osi on pr opagat i on per i od t hat  i s  cal cul at ed f or  qual i t y  concr et e 
due t o t he use of  suppl ement al  cor r osi on pr ot ect i on mat er i al s may be 
appr oved by t he Owner ' s Repr esent at i ve based on evi dence pr ovi ded by t he 
Cont r act or  and r evi ewed by t he agency' s Subj ect  Mat t er  Exper t  i n Concr et e 
Mat er i al s on a case- by- case basi s.

2. 1. 5   Reinforcement

2. 1. 5. 1   Pr est r essi ng St eel

Pr ovi de f r om pr oducer s i n t he TxDOT MPL f or  " St eel  St r and,  Uncoat ed 
Seven- Wi r e St r ess- Rel i eved and Low Rel axat i on f or  Pr est r essed Concr et e"  and 
i n accor dance wi t h TxDOT Speci f i cat i ons I t em 425. 2. 3.

2. 1. 5. 2   Rei nf or c i ng Bar s

Pr ovi de  f r om pr oducer s l i s t ed on t he TxDOT MPL f or  Rei nf or c i ng St eel  Mi l l s  
and i n accor dance wi t h TxDOT Speci f i cat i ons I t em 440. 2. 2.

2. 1. 5. 3   Ti es and Spi r al s

Steel, ASTM A1064/ A1064M f or  spi r al s and ASTM A615/ A615M or  ASTM A706/ A706M 
f or  t i es.

2. 1. 5. 4   Rei nf or cement  and Pr ot ect i ve Coat i ng

Pr ovi de coat i ngs i n accor dance wi t h ASTM A775/ A775M f r om pr oducer s l i s t ed 
on t he TxDOT MPL f or  " Epoxy Appl i cat or s f or  Rei nf or c i ng St eel  and Epoxy 
Powder  Coat i ng Sour ces" ,  ot her wi se pr ovi de coat i ng manuf act ur er ' s and 
coat i ng appl i cat or ' s t est  dat a sheet s cer t i f y i ng t hat  appl i ed coat i ng meet s 
t he r equi r ement s of  t he concr et e syst em.

2. 1. 6   Anchor ages and End Fi t t i ngs

 ACI  318.

2. 1. 7   Grout

Pr ovi de cement  gr out  f or  pr est r essed pi l es usi ng mat er i al s conf or mi ng t o 
r equi r ement s st i pul at ed her ei n f or  concr et e mi xes.   Use admi xt ur es,  i f  
r equi r ed,  known t o have no i nj ur i ous ef f ect s on st eel  or  concr et e.   Do not  
use cal c i um chl or i de.

2. 2   FABRICATION

2. 2. 1   Formwork

For mwor k and di mensi onal  t ol er ances shal l  be i n accor dance wi t h PCI  MNL- 116, 
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and as speci f i ed her ei n.   Pr ovi de f or ms of  met al ,  br aced and st i f f ened 
agai nst  def or mat i on,  accur at el y const r uct ed,  wat er t i ght ,  and suppor t ed on 
unyi el di ng cast i ng beds.   For ms shal l  per mi t  movement  of  pi l e wi t hout  
damage dur i ng r el ease of  pr est r essi ng f or ce.   For m pr ecast  dowel  hol es wi t h 
gal vani zed f l exi bl e met al  condui t .   

2. 2. 2   Pretensioning

Pr et ensi oni ng shal l  be per f or med i n accor dance wi t h PCI  MNL- 116,  and as 
speci f i ed her ei n.   Use gage cal i br at ed wi t hi n l ast  6 mont hs by a l abor at or y 
appr oved by Owner ' s Repr esent at i ve.   Pr ovi de means f or  measur i ng el ongat i on 
of  st eel  t o near est  1/ 8 i nch.   Gi ve t ensi oni ng st eel  a uni f or m pr est r ess 
pr i or  t o bei ng br ought  t o desi gn pr est r ess.   I nduce same i ni t i al  pr est r ess 
i n each uni t  when sever al  uni t s of  pr est r essi ng st eel  i n a pi l e ar e 
st r et ched si mul t aneousl y.

2. 2. 3   Casting

2. 2. 3. 1   Conveying

Convey concr et e t o f or mwor k i n accor dance wi t h PCI  MNL- 116,  and as 
speci f i ed her ei n.   Cl ean conveyi ng equi pment  t hor oughl y bef or e each r un.   
Dur i ng pl aci ng,  make any f r ee ver t i cal  dr op of  t he concr et e l ess t han 3 f eet .   
Remove concr et e whi ch has segr egat ed i n conveyi ng or  pl aci ng.

2. 2. 3. 2   Pl aci ng and Cast i ng

Per f or m concr et e cast i ng wi t hi n 3 days af t er  pr et ensi oni ng st eel ;  however ,  
do not  deposi t  concr et e i n f or ms unt i l  pl acement  of  r ei nf or cement  and 
anchor ages has been i nspect ed and appr oved by pi l e manuf act ur er ' s qual i t y  
cont r ol  r epr esent at i ve.   Pr oduce each pi l e of  dense concr et e st r ai ght  wi t h 
smoot h sur f aces wi t h r ei nf or cement  r et ai ned i n i t s  pr oper  posi t i on dur i ng 
f abr i cat i on.   Use vi br at or  wi t h heads smal l er  t han t he mi ni mum di st ance 
bet ween st eel  f or  pr et ensi oni ng.   Make sur f ace of  pi l e ends per pendi cul ar  
t o axi s of  pi l e.   Chamf er ,  a mi ni mum of  3/ 4 i nch,  ends of  pi l es and cor ner s 
of  squar e pi l es.

2. 2. 4   Cur i ng of  Pi l es

Cur e pi l es usi ng moi st  or  accel er at ed cur i ng.   Cur i ng of  pi l es shal l  be i n 
accor dance wi t h t he PCI  MNL- 116 except  as f ol l ows.

2. 2. 4. 1   Moi st  Cur i ng

Moi st  cur e usi ng moi st  bur l ap cover i ngs,  pl ast i c sheet i ng,  or  membr ane 
cur i ng compound unt i l  mi ni mum st r engt h t o det ensi on i s achi eved.

2. 2. 4. 2   Accel er at ed Cur i ng

Af t er  pl acement  of  concr et e,  moi st  cur e f or  a per i od of  4 hour s.   Fol l ow by 
accel er at ed cur i ng unt i l  concr et e has r eached speci f i ed r el ease st r engt h.  
Encl ose cast i ng bed f or  accel er at ed cur i ng wi t h a sui t abl e encl osur e.  
Dur i ng appl i cat i on of  st eam or  heat ,  i ncr ease t he ai r  t emper at ur e at  a r at e 
not  t o exceed 40 degr ees F per  hour .   Cur e at  a maxi mum t emper at ur e of  150 
degr ees F unt i l  concr et e has r eached speci f i ed r el ease st r engt h.   Reduce 
t emper at ur e at  a r at e not  t o exceed 20 degr ees F per  hour  unt i l  a 
t emper at ur e of  20 degr ees F above ambi ent  ai r  t emper at ur e i s  r eached.   
Af t er  accel er at ed cur i ng,  moi st  cur e usi ng ei t her  wat er  or  membr ane cur i ng 
unt i l  a t ot al  accel er at ed and moi st  cur i ng t i me of  72 hour s i s achi eved.
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2. 2. 5   Detensioning

Det ensi oni ng shal l  be per f or med i n accor dance wi t h PCI  MNL- 116,  and as 
speci f i ed her ei n.   Gr adual l y r el ease t ensi on i n st r ands f r om anchor age.   
Det ensi on af t er  appr oval  by pi l e manuf act ur er ' s qual i t y  cont r ol  
r epr esent at i ve.   Per f or m t r ansf er  of  pr est r essi ng f or ce when concr et e has 
r eached a mi ni mum compr essi ve st r engt h of  4000 psi .

2. 3   PRODUCT QUALI TY CONTROL

Wher e pi l i ng i s manuf act ur ed i n a pl ant  wi t h an est abl i shed qual i t y  cont r ol  
pr ogr am as i n accor dance wi t h TxDOT PMFP and PCI  MNL- 116 per f or m pr oduct  
qual i t y  cont r ol  i n accor dance wi t h PCI  MNL- 116.   Ot her wi se,  set - up a 
pr oduct  qual i t y  cont r ol  syst em i n accor dance wi t h PCI  MNL- 116 and per f or m 
concr et e and aggr egat e qual i t y  cont r ol  t est i ng usi ng an i ndependent  
commer ci al  t est i ng l abor at or y appr oved by t he Owner ' s Repr esent at i ve i n 
accor dance wi t h t he f ol l owi ng.

2. 3. 1   Aggr egat e Test s

Take sampl es of  f i ne and coar se aggr egat e at  concr et e bat ch pl ant  and 
t est .   Per f or m mechani cal  anal ysi s ( one t est  f or  each aggr egat e s i ze)  i n 
accor dance wi t h ASTM C136/ C136M.   Tabul at e r esul t s of  t est s i n accor dance 
with ASTM C33/ C33M.

2. 3. 2   Sl ump and St r engt h Test s

Sampl e concr et e i n accor dance wi t h ASTM C172/ C172M at  t i me concr et e i s 
deposi t ed f or  each pr oduct i on l i ne.   Per f or m sl ump t est s i n accor dance wi t h 
ASTM C143/ C143M.   Mol d cyl i nder s i n accor dance wi t h ASTM C31/ C31M.   Mol d at  
l east  s i x cyl i nder s per  day or  one f or  ever y 60 cubi c yar ds of  concr et e 
pl aced,  whi chever  i s  gr eat er .   Cur e cyl i nder s i n same manner  as pi l es and 
f or  accel er at ed cur i ng,  pl ace at  cool est  poi nt  i n cast i ng bed.   Per f or m 
st r engt h t est s i n accor dance wi t h ASTM C39/ C39M.   Test  t wo cyl i nder s of  
each set  at  7 days or  14 days,  or  at  a t i me f or  est abl i shi ng t r ansf er  of  
pr est r essi ng f or ce ( r el ease st r engt h)  and r emoval  of  pi l e f r om f or ms.   Test  
r emai ni ng cyl i nder s of  each set  28 days af t er  mol di ng.

2. 3. 3   Changes i n Pr opor t i ons

I f ,  af t er  eval uat i on of  st r engt h t est  r esul t s,  compr essi ve st r engt h i s l ess 
t han speci f i ed compr essi ve st r engt h,  make adj ust ment s i n pr opor t i ons and 
wat er  cont ent  and changes i n t emper at ur e,  moi st ur e,  and cur i ng pr ocedur es 
as necessar y t o secur e speci f i ed st r engt h.   Submi t  changes i n mi x desi gn t o 
Owner ' s Repr esent at i ve i n wr i t i ng.

2. 3. 4   Compr essi ve St r engt h Test  Resul t s

Eval uat e compr essi ve st r engt h t est  r esul t s at  28 days i n accor dance wi t h 
ACI  214R usi ng a coef f i c i ent  of  var i at i on of  10 per cent .   Eval uat e st r engt h 
of  concr et e by aver agi ng t est  r esul t s of  each set  of  st andar d cyl i nder s 
t est ed at  28 days.   Not  mor e t han 10 per cent  of  i ndi v i dual  cyl i nder s t est ed 
shal l  have a compr essi ve st r engt h l ess t han speci f i ed desi gn st r engt h.

2. 3. 5   Chl or i de I on Concent r at i on

Sampl i ng and det er mi nat i on of  wat er  sol ubl e chl or i de i on cont ent  i n 
accor dance wi t h ASTM C1218/ C1218M.   Maxi mum wat er  sol ubl e chl or i de i on 
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concent r at i ons i n har dened concr et e at  ages f r om 28 t o 42 days cont r i but ed 
f r om t he i ngr edi ent s i ncl udi ng wat er ,  aggr egat es,  cement i t i ous mat er i al s,  
and admi xt ur es shal l  not  exceed 0. 06 per cent  by wei ght  of  cement .

2. 3. 6   Chl or i de I on Penet r at i on

To ensur e t he dur abi l i t y  of  concr et e i n mar i ne envi r onment ,  concr et e shal l  
be pr opor t i oned t o have t he chl or i de i on penet r at i on t est  i n accor dance 
with ASTM C1202,  and be bel ow 3000 coul ombs f or  concr et e speci mens t est ed 
at  56 days.  

PART 3   EXECUTI ON

3. 1   PI LE DRI VI NG EQUI PMENT

3. 1. 1   Exi st i ng St r uct ur es

St r uct ur es adj acent  t o t he subj ect  s i t e may be i mpact ed by pi l e- dr i v i ng 
i nduced vi br at i ons.  Pr ovi de t he ser vi ces of  a pr of essi onal  st r uct ur al  
bui l di ng engi neer  l i censed i n t he St at e of  Texas t o conduct  bui l di ng 
condi t i on sur veys of  adj acent  st r uct ur es bef or e and af t er  pi l e i nst al l at i on 
oper at i ons,  at  no addi t i onal  cost  t o t he Owner .  Moni t or  pi l e- dr i v i ng 
i nduced vi br at i ons wi t h sei smogr aphs dur i ng t he t est  pi l e pr ogr am t o 
det er mi ne i f  a v i br at i on moni t or i ng pr ogr am wi l l  be needed dur i ng t he 
pr oduct i on pi l e i nst al l at i on pr ogr am.  I f  excessi ve v i br at i ons ar e measur ed 
dur i ng pi l e dr i v i ng,  pr edr i l l i ng may be used t o r educe vi br at i ons dur i ng 
pi l e dr i v i ng.  Wor k and mat er i al s associ at ed wi t h v i br at i on moni t or i ng shal l  
be pr ovi ded at  no addi t i onal  cost  t o t he Owner .

3. 1. 2   Pi l e Hammer s

Fur ni sh a hammer  capabl e of  devel opi ng t he i ndi cat ed ul t i mat e pi l e capaci t y 
consi der i ng hammer  i mpact  vel oci t y;  r am wei ght ;  st i f f ness of  hammer  and 
pi l e cushi ons;  cr oss sect i on,  l engt h,  and t ot al  wei ght  of  pi l e;  and 
char act er  of  subsur f ace mat er i al  t o be encount er ed.  Hammer  shal l  be capabl e 
of  i nst al l i ng pi l es t o t he desi gn t i p el evat i ons wi t hout  devel opi ng excess 
dr i v i ng st r esses wi t hi n t he pi l es.  Use t he same pi l e hammer ,  oper at i ng at  
t he same r at e and i n t he same manner ,  as t hat  used f or  dr i v i ng t est  pi l es.   
Obt ai n r equi r ed dr i v i ng ener gy of  hammer ,  except  f or  di esel  hammer s,  by use 
of  a heavy r am and a shor t  st r oke wi t h l ow i mpact  vel oci t y.   At  f i nal  
dr i v i ng,  oper at e pi l e hammer  i n accor dance wi t h manuf act ur er ' s 
r ecommendat i on f or  dr i v i ng ei t her  end bear i ng pi l es or  f r i c t i on pi l es.   At  
f i nal  dr i v i ng,  oper at e di esel  power ed hammer s at  r at e r ecommended by 
manuf act ur er  f or  har d dr i v i ng.   Mai nt ai n pr essur e at  st eam or  ai r  hammer  so 
t hat :  ( 1)  f or  doubl e- act i ng hammer ,  t he number  of  bl ows per  mi nut e dur i ng 
and at  compl et i on of  dr i v i ng of  a pi l e i s  equal  appr oxi mat el y t o t hat  at  
whi ch hammer  i s r at ed;  ( 2)  f or  s i ngl e- act i ng hammer ,  t her e i s a f ul l  upwar d 
st r oke of  t he r am;  and ( 3)  f or  di f f er ent i al  t ype hammer ,  t her e i s a s l i ght  
r i se of  hammer  base dur i ng each upwar d st r oke.

3. 1. 3   Dr i v i ng Hel met s and Cushi on Bl ocks

3. 1. 3. 1   Dr i v i ng Hel met s or  Caps and Pi l e Cushi ons

Use a st eel  dr i v i ng hel met  or  cap i ncl udi ng a pi l e cushi on bet ween t op of  
pi l e and dr i v i ng hel met  or  cap t o pr event  i mpact  damage t o pi l e.   Use a 
dr i v i ng hel met  or  cap and pi l e cushi on combi nat i on capabl e of  pr ot ect i ng 
pi l e head,  mi ni mi zi ng ener gy absor pt i on and di ssi pat i on,  and t r ansmi t t i ng 
hammer  ener gy uni f or ml y over  t op of  pi l e.   Pr ovi de dr i v i ng hel met  or  cap 
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t hat  f i t s  suf f i c i ent l y l oose ar ound t op of  pi l e so t hat  pi l e may be f r ee t o 
r ot at e wi t hout  bi ndi ng wi t hi n dr i v i ng hel met .   Dur i ng t est  pi l e 
i nst al l at i on,  demonst r at e t o sat i sf act i on of  Owner ' s Repr esent at i ve t hat  
equi pment  t o be used on pr oj ect  per f or ms speci f i ed f unct i on.   Use pi l e 
cushi on of  sol i d wood or  of  l ami nat ed const r uct i on usi ng pl ywood,  sof t wood 
or  har dwood boar ds wi t h gr ai n par al l el  t o end of  pi l e.   Pr ovi de pi l e 
cushi on wi t h t hi ckness of  3 i nches mi ni mum and t he t hi ckness shal l  be 
i ncr eased so as t o be sui t abl e f or  t he s i ze and l engt h of  pi l e,  char act er  
of  t he sub- sur f ace mat er i al  t o be encount er ed,  hammer  char act er i st i cs,  and 
t he r equi r ed dr i v i ng r esi st ance.   Repl ace pi l e cushi on at  t he st ar t  of  
dr i v i ng of  each pi l e and when i t  becomes hi ghl y compr essed,  char r ed or  
bur ned,  or  has become spongy or  det er i or at ed i n any manner .   Show det ai l s  
of  dr i v i ng hel met s,  capbl ocks,  and pi l e cushi ons.   Submi t  2 weeks pr i or  t o 
pi l e i nst al l at i on.

3. 1. 3. 2   Hammer  Cushi on or  Capbl ock

Use a hammer  cushi on or  capbl ock bet ween dr i v i ng hel met  or  cap and hammer  
r am consi st i ng of  al umi num and mi car t a ( or  equal )  di scs st acked al t er nat el y 
i n a st eel  housi ng or  a sui t abl e pol ymer  desi gned f or  t hi s speci f i c  pur pose 
as i ndi cat ed by t he hammer  manuf act ur er .   Use st eel  pl at es at  t op and 
bot t om of  capbl ock.  Repl ace al umi num,  mi car t a or  pol ymer  di scs t hat  have 
become damaged,  spl i t  or  det er i or at ed i n any manner .

3. 2   PRELI MI NARY WORK

3. 2. 1   Er ect i on Pr ocedur e

Submi t  an Er ect i on Pr ocedur e t hat  i dent i f i es met hods t o avoi d damage t o 
pi l es dur i ng handl i ng,  pl aci ng pi l e i n l eads,  and dur i ng pi l e dr i v i ng 
oper at i ons.   Pr ovi de a t empor ar y syst em of  r i gi d st r uct ur al  f r ami ng 
t empl at es,  wal es,  and/ or  gui de st r uct ur es t o ensur e t hat  t he pi l i ng does 
not  l at er al l y  move dur i ng dr i v i ng,  can r ot at e wi t hi n t he l eads,  and i s 
pl aced and dr i ven t o t he cor r ect  posi t i on and al i gnment .   Pr ovi de UHMW- PE,  
r ol l er s,  or  wood bl ocki ng t o bear  agai nst  t he pi l e and hol d t he pi l e at  t he 
r equi r ed posi t i on and al i gnment .   Pr ovi de out er  t empl at e st r aps or  ot her  
r est r ai nt s t o pr event  t he pi l e f r om wander i ng f r om t he r equi r ed posi t i on 
and al i gnment .

Cont r act or  i s  advi sed t hat  t he exi st i ng soi l s may cont r i but e t o l at er al  
pi l e movement  of  t he i nst al l ed pi l es due t o t he i nst al l at i on of  adj acent  
di spl acement  pi l es,  and t hat  t he magni t ude of  t he movement  may exceed  
al l owabl e maxi mum t ol er ances.  Descr i be met hods t o l i mi t  movement  i n t he 
Er ect i on Pr ocedur e,  i ncl udi ng but  not  l i mi t ed t o i dent i f y i ng a dr i v i ng 
sequence pl an.  See FHWA-NHI-16-009  Chapt er  18 f or  an exampl e dr i v i ng 
sequence pl an.

3. 2. 2   Wave Equat i on Anal ysi s of  Pi l e Dr i vabi l i t y

a.   Pr i or  t o dr i v i ng any pi l e,  t he Cont r act or  shal l  submi t  a pi l e Wave 
Equat i on Anal ysi s,  per f or med by hi s Geot echni cal  Consul t ant ,  f or  each 
si ze pi l e and di st i nct  subsur f ace pr of i l e condi t i on.   These anal yses 
shal l  t ake i nt o account  t he pr oposed hammer  assembl y,  pi l e cap bl ock 
and cushi on char act er i st i cs,  t he pi l e pr oper t i es and est i mat ed l engt hs 
and t he soi l  pr oper t i es ant i c i pat ed t o be encount er ed t hr oughout  t he 
i nst al l ed pi l e l engt h based on st at i c capaci t y anal ysi s wi t h 
consi der at i on of  dr i v i ng gai n/ l oss f act or s.   Onl y one speci f i c  model  of  
pi l e hammer  may be used f or  each pi l e t ype and capaci t y.
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b.   The Wave Equat i on Anal ysi s shal l  demonst r at e t hat  t he pi l es wi l l  not  be 
damaged dur i ng dr i v i ng,  shal l  i ndi cat e t hat  t he dr i v i ng st r esses wi l l  
be mai nt ai ned wi t hi n t he l i mi t s bel ow,  shal l  i ndi cat e t he bl ow count  
necessar y t o achi eve t he r equi r ed ul t i mat e st at i c pi l e capaci t i es,  and 
shal l  demonst r at e t he pr oposed hammer  can devel op t he f ul l  nomi nal  pi l e 
r esi st ance at  a dr i v i ng r esi st ance of  l ess t han 120 bl ows per  f oot  ( 10 
bl ows per  i nch) .  A l ar ger  hammer  may be used f or  r est r i k i ng as needed 
t o meet  t he above cr i t er i a.

                       Al l owabl e Dr i v i ng St r esses

                   Concrete

                Compr essi on  -   0. 85f ' c mi nus UPL
                Tensi on      -   ( 3 t i mes ( t he squar e r oot  of  f ' c) )  pl us UPL

                f ' c  i s  compr essi ve st r engt h of  concr et e 
                UPL = Uni t  Pr est r ess af t er  Losses  
                ( Obt ai n val ues f r om pi l e manuf act ur er )     

c .   Upon compl et i on of  t he dynami c and st at i c t est i ngt est  pi l e pr ogr ams 
out l i ned i n t hi s  speci f i cat i on sect i on,  a r ef i ned Wave Equat i on 
Anal ysi s shal l  be per f or med t aki ng i nt o consi der at i on t he eval uat ed 
capaci t i es,  gai n/ l oss f act or s and recommended pr oduct i on pi l e l engt hs.   
Pr oduct i on pi l e dr i v i ng cr i t er i a shal l  be devel oped based on t he 
r esul t s of  t he r ef i ned Wave Equat i on Eval uat i ons.

d.   Al l  pi l e dr i v i ng equi pment  f ur ni shed by t he Cont r act or  shal l  be subj ect  
t o t he appr oval  of  t he Cont r act or ' s Geot echni cal  Consul t ant .   Compl et e 
t he at t ached pi l e and dr i v i ng equi pment  dat a f or m,  i ncl udi ng hammer  
i nf or mat i on,  i n f ul l  as par t  of  t he submi t t al  of  t he r esul t s of  t he 
Wave Equat i on Anal yses.

e.   The cost  of  per f or mi ng t he Wave Equat i on Anal yses shal l  be pai d f or  by 
t he Cont r act or  and i ncl uded i n t he base bi d.

3. 2. 3   Or der  Li st

The Cont r act or  shal l  submi t  t o t he Owner ' s Repr esent at i ve f or  appr oval ,  an 
i t emi zed l i s t  f or  pi l es pr i or  t o pl aci ng t he or der  wi t h t he suppl i er .   The 
l i s t  shal l  i ndi cat e t he pi l e l engt hs r equi r ed at  each l ocat i on as shown on 
t he pl ans and t he cor r espondi ng or der ed l engt h of  each pi l e.

3. 2. 4   Pi l e Lengt h Mar ki ngs

The Cont r act or  shal l  mar k each pi l e pr i or  t o dr i v i ng wi t h hor i zont al  l i nes 
at  one f oot  i nt er val s,  and t he number  of  f eet  f r om pi l e t i p at  5 f oot  
intervals.

3. 3   PI LE DRI VI NG

3. 3. 1   General

Not i f y Owner ' s Repr esent at i ve 10 days pr i or  t o dr i v i ng of  t est  pi l es and 
l oad t est .   Pi l es may be dr i ven when t he speci f i ed 28- day concr et e st r engt h 
has been achi eved but  not  l ess t han 7 days af t er  cast i ng.   Dr i ve pi l es t o 
i ndi cat ed t i p el evat i on t o r each a dr i v i ng r esi st ance est abl i shed by t he 
wave equat i on anal yses ( WEAP)  i n accor dance wi t h t he schedul e whi ch t he 
wi l l  pr epar e f r om t he t est - pi l e dr i v i ng dat a.   Dur i ng i ni t i al  dr i v i ng and 
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unt i l  pi l e t i p has penet r at ed beyond l ayer s of  ver y sof t  soi l  or  bel ow 
bot t om of  pr edr i l l ed hol es,  use a r educed dr i v i ng ener gy of  t he hammer  as 
r equi r ed t o pr event  pi l e damage.   Ref usal  cr i t er i a shal l  be est abl i shed by 
t he Owner ' s Repr esent at i ve.   I f  a pi l e f ai l s  t o r each i ndi cat ed t i p 
el evat i on,   not i f y  Owner ' s Repr esent at i ve and per f or m cor r ect i ve measur es 
as di r ect ed.  Pr ovi de hear i ng pr ot ect i on when noi se l evel s exceed 140 dB.   
Pi l es or  pi l e sect i ons shal l  not  be handl ed or  moved i n any manner  t hat  
woul d r esul t  i n cr acki ng or  per manent  damage t o t he concr et e or  t o t he 
gr out  sur r oundi ng t he pr est r essi ng cabl es.   Pi l es may be dr i ven wi t hout  
pi l e gui des or  l eads pr ovi di ng a hammer  gui de f r ame i s used t o keep t he 
pi l e and hammer  i n al i gnment .

Hi gh dr i v i ng r esi st ance or  r ef usal  may occur  dur i ng i nst al l at i on of  pi l es 
t hr ough medi um dense t o dense coar se gr ai n l ayer  t hat  was encount er ed i n 
sever al  bor i ngs appr oxi mat el y bet ween EL - 30 and EL - 80.  Moni t or  and adj ust  
hammer  ener gy t o avoi d pi l e damage and mi sal i gnment s.  Spuddi ng at  t he pi l e 
l ocat i ons may be needed t o r educe t he pot ent i al  f or  damage t o t he pi l es.

Dr i ve pr oduct i on pi l es i n accor dance wi t h t he appr oved dr i v i ng cr i t er i a,  
er ect i on pr ocedur e,  and i nst al l at i on pr ocedur es.   Dr i ve pi l es wi t h t he same 
hammer ,  cushi on,  or  cap bl ock,  and use t he same oper at i ng condi t i ons as t he 
i ndi cat or  pi l es.   I f  a pi l e f ai l s  t o r each t he t i p el evat i on or  i f  t he 
r equi r ed dr i v i ng r esi st ance i s r eached bef or e t he pi l e t i p el evat i on,  
not i f y t he Engi neer .

I f  upon r eachi ng t he r equi r ed t i p el evat i on and t he pi l e has not  at t ai ned 
t he speci f i ed penet r at i on r esi st ance,  st op dr i v i ng.   Af t er  a per i od of  at  
l east  48 hour s,  r est r i ke t he pi l e wi t h or  wi t hout  per f or mi ng dynami c 
anal ysi s,  as di r ect ed by t he Engi neer .   I f  t he pi l e has st i l l  not  at t ai ned 
t he speci f i ed bear i ng capaci t y,  t hen t he Engi neer  wi l l  i dent i f y t he 
cor r ect i ve measur es i ncl udi ng but  not  l i mi t ed t o dr i v i ng addi t i onal  pi l es.

I f  an obst r uct i on i s encount er ed dur i ng dr i v i ng,  r ecor d t he el evat i on,  
ext r act  t he pi l e and ver i f y t he dept h and l at er al  ext ent  of  t he obst r uct i on 
by pr obi ng.   The Engi neer  wi l l  det er mi ne whet her  t he obst r uct i on shoul d be 
r emoved,  t he pi l e of f set ,  or  addi t i onal  pi l es dr i ven.

Af t er  dr i v i ng pi l es and bef or e i nst al l i ng t he concr et e cap beams,  suppor t  
t he pi l es at  t he cut  of f  el evat i on.  The suppor t  shal l  l i mi t  t he maxi mum  
def l ect i on at  cut of f  el evat i on t o 4 i nches due t o pi l e desi gn f or ces 
devel oped by a 3. 5 f t  wave wi t h a 3. 2 sec per i od,  and a 1 knot  cur r ent .

3. 3. 2   Tol er ances i n Dr i v i ng

Dr i ve pi l es wi t h a var i at i on of  not  mor e t han 2 per cent  f r om ver t i cal  f or  
pl umb pi l es or  mor e t han 4 per cent  f r om r equi r ed angl e f or  bat t er  pi l es.  
Mai nt ai n and check axi al  al i gnment  of  pi l e and l eads at  al l  t i mes.   I f  
subsur f ace condi t i ons cause pi l e dr i f t i ng beyond al l owabl e axi al  al i gnment  
t ol er ance,  not i f y Owner ' s Repr esent at i ve and per f or m cor r ect i ve measur es as 
di r ect ed.   Pl ace but t s wi t hi n 4 i nches of  l ocat i on i ndi cat ed.   Mani pul at i on 
of  pi l es wi t hi n speci f i ed t ol er ances wi l l  not  be per mi t t ed.  I n addi t i on t o 
speci f i ed t ol er ances,  mai nt ai n a l ocat i on t o pr ovi de a c l ear  di st ance of  at  
least  6 i nches f r om but t  t o edge of  pi l e cap.   I f  c l ear  di st ance can not  be 
mai nt ai ned,  t hen not i f y Owner ' s Repr esent at i ve.   Check each pi l e f or  
heave.   Redr i ve heaved pi l es t o r equi r ed poi nt  el evat i on.

3. 3. 3   Pr ot ect i on of  Pi l es

Squar e t he heads and t i ps of  pi l es t o t he dr i v i ng axi s.   Lat er al l y  suppor t  
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pi l es dur i ng dr i v i ng,  but  do not  undul y r est r ai n pi l es f r om r ot at i on i n t he 
l eads.  Car ef ul l y  suppor t  bat t er ed pi l es so t he r esul t i ng bendi ng st r esses 
under  t he dr i v i ng f or ces do not  exceed t he manuf act ur er s st at ed capaci t i es.  
Mai nt ai n axi al  al i gnment  of  pi l e hammer  wi t h t hat  of  t he pi l e.  I f  a pi l e 
head has pr oj ect i ng st r ands or  mi l d st eel  r ei nf or cement ,  use a speci al  
dr i v i ng head t o pr event  di r ect  i mpact  f or ces f r om bei ng t r ansmi t t ed t hr ough 
t he r ei nf or cement .

3. 3. 4   Pr edr i l l i ng of  Pi l es

Pr edr i l l i ng t o r educe pi l e dr i v i ng v i br at i ons wi l l  be per mi t t ed.   The 
di amet er  of  pr e- dr i l l ed hol es shal l  not  exceed 80% of  t he pi l e wi dt h unl ess 
appr oved ot her wi se by t he Engi neer .  Pr edr i l l  onl y t o t he dept h needed t o 
r educe pi l e dr i v i ng v i br at i ons t o an accept abl e l evel .  The dept h of  
pr edr i l l ed hol es shal l  not  exceed an el evat i on 10 f eet  above t he 
ant i c i pat ed t i p el evat i on unl ess appr oved ot her wi se by t he Engi neer .

3. 3. 5   Build-Ups

Wher e r equi r ed,  a pi l e sect i on may be ext ended t o cut  of f  el evat i on by 
means of  a cast  i n pl ace r ei nf or ced concr et e bui l d up const r uct ed as 
i ndi cat ed on t he Cont r act  Dr awi ng.   I n no case shal l  t he l engt h of  t he 
bui l d up exceed 2 f eet .   Submi t  det ai l s  showi ng t he means of  pr ot ect i ng t he 
j oi nt s by mor t ar  or  epoxy t o t he Engi neer  f or  appr oval .   Wher e bui l d ups 
ar e exposed t o wat er ,  pr ot ect  t he cast  i n pl ace sect i on f r om t he wat er  
dur i ng cur i ng.   Concr et e i n bui l d up shal l  have a mi ni mum 28- day 
compr essi ve st r engt h of  7, 000 psi .   Bui l d ups wi l l  not  be per mi t t ed on mor e 
t han 10% of  t he t ot al  number  of  pi l es.

3. 3. 6   Pi l e Cut - Of f

Cut - of f  pi l es wi t h a smoot h l evel  cut  usi ng pneumat i c t ool s,  sawi ng,  or  
ot her  sui t abl e met hods appr oved by Owner ' s Repr esent at i ve.   Use of  
expl osi ves f or  cut t i ng i s not  per mi t t ed.   Cut - of f  sect i ons of  pi l es must  be 
r emoved f r om t he s i t e upon compl et i on of  t he wor k.

3. 3. 7   Splices

Make spl i ces as i ndi cat ed.   Spl i ces shal l  be capabl e of  devel opi ng t he f ul l  
s t r engt h of  t he member  i n compr essi on,  t ensi on,  shear ,  and bendi ng.   Det ai l  
dr awi ngs of  spl i ces and desi gn cal cul at i ons demonst r at i ng t he st r engt h of  
t he spl i ce shal l  be submi t t ed f or  appr oval .

3. 3. 8   Jet t i ng of  Pi l es

Jet t i ng wi l l  not  be per mi t t ed.

3. 3. 9   Rej ect ed Pi l es

Pi l es damaged or  i mpai r ed f or  use dur i ng handl i ng or  dr i v i ng,  mi sl ocat ed,  
or  dr i ven out  of  al i gnment  beyond t he maxi mum t ol er ance shal l  be wi t hdr awn 
and r epl aced by new pi l es or  shal l  be cut - of f  and abandoned and new pi l es 
dr i ven as di r ect ed.   Excess cut - of f  f r om pi l es and unaccept abl e pi l es shal l  
be r emoved f r om t he wor k s i t e.   Al l  wor k i n connect i on wi t h wi t hdr awi ng and 
r emovi ng r ej ect ed pi l es f r om t he s i t e shal l  be done at  no addi t i onal  cost  
t o t he Owner .
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3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Test  Pi l esPi l e Test i ng

Use t est  pi l es of  t ype and dr i ve as speci f i ed f or  pi l i ng el sewher e i n t hi s 
sect i on.   To account  f or  subsur f ace var i at i ons,  use suf f i c i ent l y l ong t est  
pi l es t hat  woul d per mi t  t he pi l es t o be dr i ven t o at  l east  15 f eet  bel ow 
t he est i mat ed t i p el evat i ons i f  needed.  Dr i ve t est  pi l es i n v i c i ni t y of  
soi l  bor i ng t est  hol es Nos.  LB- 101,  LB- 107,  WB- 101,  and WB- 103;  at  cone 
penet r omet er  l ocat i ons CPT- 101a and CPT- 105a;  and at  ot her  l ocat i ons as 
i ndi cat ed on t he dr awi ngs.  Dr i ve t est  pi l es t o wi t hi n 5 feet  of  t he 
i ndi cat ed t i p el evat i on.  A pi l e dynami c anal yzer  shal l  be pr ovi ded and 
oper at ed as speci f i ed i n par agr aph DYNAMI C PI LE ANALYSI S dur i ng t he dr i v i ng 
of  each t est  pi l ePr ovi de t est  pi l e i n accor dance wi t h Sect i on 31 09 16. 23 -  
DRI VEN PI LE LOAD TESTS.    Modi f y dr i v i ng as r equi r ed based upon 
r ecommendat i on of  Cont r act or ' s Geot echni cal  Consul t ant  and appr oval  of  t he 
Owner ' s Repr esent at i ve.

3. 4. 2   Dynami c Pi l e Anal ysi s

The pur pose of  dynami c t est i ng i s  t o pr ovi de suppl ement al  i nf or mat i on f or  
eval uat i ng pi l e hammer  per f or mance,  dr i v i ng st r esses,  and bear i ng 
capaci t i es.   Dynami c t est i ng shal l  be conduct ed dur i ng t he ent i r e t i me 
pi l es ar e i ni t i al l y  dr i ven or  r edr i ven and dur i ng pi l e r est r i ke t est i ng.   
Use t est  pi l es of  t ype as speci f i ed el sewher e i n t hi s sect i on.   Equi pment  
t o obt ai n dynami c measur ement s,  r ecor d,  r educe and di spl ay i t s  dat a shal l  
be f ur ni shed and meet  t he r equi r ement  of  ASTM D4945.   The equi pment  shal l  
have been cal i br at ed wi t hi n 12 mont hs t her eaf t er  t hr oughout  t he cont r act  
dur at i on.   Dr i ve t est  pi l es at  t he l ocat i ons i ndi cat ed.   The cont r act or  
shal l  empl oy an i ndependent  i nspect i on f i r m,  her ei naf t er  r ef er r ed t o as t he 
" Cont r act or ' s Geot echni cal  Consul t ant " ,  exper i enced i n t he pi l e dr i v i ng 
pr ocess,  moni t or i ng of  t est  pi l e i nst al l at i on,  and i n t he use of  t he Pi l e 
Dr i v i ng Anal yzer  and i t s r el at ed equi pment .  Dynami c pi l e anal ysi s shal l  be 
per f or med as f ol l ows:

a.   Each dynami c pi l e anal ysi s shal l  be per f or med i n t wo st eps.   The f i r st  
st ep i s t o check t he hammer ,  pi l e and soi l  per f or mance,  and t o 
det er mi ne t he sui t abi l i t y  of  t he pr oposed hammer  f or  t he s i ze,  l engt h 
and t ype of  pi l e bei ng i nst al l ed f or  t he soi l  t ypes encount er ed as t he 
pi l es ar e dr i ven.   Thi s i ni t i al  moni t or i ng shal l  det er mi ne t he 
ef f i c i ency of  t he hammer  r el at i ve t o speci f i ed ef f i c i ency,  
ef f ect i veness of  cushi on,  l evel  of  compr essi ve and t ensi l e st r ess i n 
pi l e and ext ent / l ocat i on of  any pi l e damage caused by t he i ni t i al  
dr i v i ng.   Wi t h each bl ow of  t he pi l e t he i nf or mat i on l i s t ed bel ow shal l  
be el ect r oni cal l y  r ecor ded and anal yzed by t he Pi l e Dr i v i ng Anal yzer :

    ( 1)   Bl ow number

( 2)   Bl ow r at e per  mi nut e and/ or  st r oke.

( 3)   I nput  and r ef l ect ed val ues of  f or ce and vel oci t y.

( 4)   Val ue of  upwar d and downwar d t r avel i ng f or ce wave wi t h t i me.

( 5)   Maxi mum and f i nal  t r ansf er r ed ener gy t o pi l e,  hammer  syst em
     ef f i c i ency.

( 6)   Maxi mum compr essi ve st r ess,  vel oci t y,  accel er at i on and
     di spl acement .
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( 7)   Maxi mum t ensi l e st r ess i n pi l e.

( 8)   Pi l e st r uct ur al  i nt egr i t y,  damage det ect i on,  ext ent  and
     l ocat i on.

( 9)   Bear i ng capaci t y of  pi l e by Case met hod.

I f  t he pi l e,  hammer  and soi l  per f or mance eval uat i on r ecommends 
changes t o t he hammer  st r oke,  pi l e cushi oni ng,  auger i ng or  any 
ot her  aspect  f or  t he pi l e dr i v i ng oper at i on t hese changes shal l  be 
i ncor por at ed i nt o pr oduct i on pi l e dr i v i ng i n an ef f or t  t o cont r ol  
excessi ve st r esses and pi l e damage.   Test  pi l es damaged or  br oken 
dur i ng i nst al l at i on shal l  be r epl aced,  i ncor por at i ng dr i v i ng 
modi f i cat i ons as det er mi ned by t he Cont r act or ' s Geot echni cal  
Consul t ant  and r evi ewed and appr oved by t he Owner ' s 
Repr esent at i ve.   Thi s pr ocedur e shal l  be r epeat ed unt i l  al l owabl e 
t ensi l e and compr essi ve st r esses ar e achi eved i n t he pi l e and/ or  
pi l e damage i s mi ni mi zed.   Sel ect ed i ni t i al  dr i v i ng r ecor ds shal l  
be subj ect ed t o r i gor ous comput er  anal ysi s by t he Case Pi l e Wave 
Anal ysi s Pr ogr am ( CAPWAP)  f or  det er mi nat i on of  r es i st ance 
di st r i but i on,  soi l  r esi st ance and pr oper t i es,  and est i mat i on of  
ant i c i pat ed gai n/ l oss f act or s.

b.   Upon compl et i on of  t est  pi l e dr i v i ng t he pi l es shal l  be al l owed t o 
set - up f or  at  l east  72 hour s.   Af t er  eval uat i on of  pi l e,  hammer  and 
soi l  per f or mance by t he Cont r act or ' s Geot echni cal  Consul t ant ,  t he 
second st ep of  t he dynami c pi l e anal ysi s may pr oceed.   Thi s por t i on of  
t he eval uat i on r equi r es st r i k i ng t he set - up pi l es a mi ni mum of  20- 50 
t i mes,  or  as di r ect ed by t he Cont r act or ' s Geot echni cal  Consul t ant  usi ng 
t he same hammer  whi ch was used f or  t he t est  pi l e dr i v i ng and whi ch wi l l  
be used f or  pr oduct i on pi l e dr i v i ng.   The hammer  shal l  be " war med up"  
and i n opt i mal  r eadi ness pr i or  t o r est r i k i ng,  i n or der  t o avoi d 
capaci t y l osses dur i ng eval uat i on of  r est r i ke dat a.   Maxi mum hammer  
ener gy shal l  be appl i ed dur i ng r est r i ke i n or der  t o f ul l y  mobi l i ze t he 
soi l  r esi st ance.   However ,  car e shoul d be exer ci sed as t o not  
over st r ess t he pi l e.   I n addi t i on t o t hose i t ems l i s t ed above,  sel ect ed 
r est r i ke dr i v i ng r ecor ds ( as di r ect ed by t he Cont r act or ' s Geot echni cal  
Consul t ant  ar e t o be subj ect ed t o r i gor ous comput er  anal ysi s by t he 
Case Pi l e Wave Anal ysi s Pr ogr am ( CAPWAP)  f or  det er mi nat i on of  
r esi st ance di st r i but i on,  soi l  r es i st ance and pr oper t i es,  pl ot  of  
appl i ed l oad vs.  aver age pi l e di spl acement  based on t he cal cul at ed soi l  
pr oper t i es,  and t o est abl i sh pi l e dr i v i ng cr i t er i a f or  t he
pr oduct i on pi l es.

c.   Per f or mance Repor t :

( 1)   Upon sat i sf act or y compl et i on of  each dynami c l oad t est  a mi ni mum 
of  t hr ee copi es of  a Pi l e Per f or mance Repor t  shal l  be submi t t ed 
f or  t he Cont r act or  by t he Cont r act or ' s Geot echni cal  Consul t ant .   
The submi t t al  shal l  be pr epar ed and seal ed by a Pr of essi onal  
Engi neer  r egi st er ed i n t he St at e of  Texas and shal l  be made wi t hi n 
t hr ee wor ki ng days of  t he compl et i on of  t he dynami c l oad t est .

( 2)   The r epor t  f or  t he Dynami c Pi l e Anal ysi s shal l  cont ai n t he 
f ol l owi ng i nf or mat i on:

( a)   Bear i ng capaci t y of  pi l e f r om Case Pi l e Wave Anal ysi s Pr ogr am 
( CAPWAP) .   I nf or mat i on r esul t i ng f r om anal ysi s of  a sel ect ed 
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r est r i ke bl ow.

( b)   Maxi mum and f i nal  t r ansf er r ed ener gy,  hammer  syst em 
ef f i c i ency dur i ng pi l e i nst al l at i on.

( c)   Maxi mum compr essi ve st r ess,  vel oci t y,  accel er at i on and 
displacement.

( d)   Maxi mum t ensi l e st r ess i n pi l e.

( e)   Pi l e st r uct ur al  i nt egr i t y,  damage det ect i on,  ext ent  and 
location.

 
( f )   Bl ows per  mi nut e and bl ow number .

( g)   I nput  and r ef l ect i on val ues of  f or ce and vel oci t y,  upwar d and 
downwar d t r avel i ng f or ce wave wi t h t i me.

( h)   Pi l e ski n f r i c t i on and t oe r esi st ance di st r i but i on.

( i )   Maxi mum ener gy t r ansf er r ed t o pi l e.

( 3)   The maxi mum al l owabl e pi l e desi gn l oad wi l l  be pr oposed by t he 
Cont r act or ' s Geot echni cal  Consul t ant  based upon t he r esul t s of  a 
sat i sf act or y pi l e l oad t est  conduct ed on a pi l e dr i ven as 
speci f i ed her ei n and shal l  i ncl ude t he ef f ect s of  l oad t r ansf er  t o 
t he soi l  above t he f oundat i on st r at um.

d.   The equi pment  t o be used f or  dynami c t est i ng of  t he pi l e hammer  and 
soi l  per f or mance and f or  dynami c l oad t est i ng of  t he t est  pi l e shal l  be 
ei t her  a model  GCPC or  a PAK Pi l e Dr i v i ng Anal yzer  as manuf act ur ed by 
Pi l e Dynami cs,  I nc. ,  of  Cl evel and Ohi o or  appr oved equi val ent .

e.   Al l  ser vi ces of  t he Cont r act or ' s Geot echni cal  Consul t ant  shal l  be pai d 
f or  by t he Cont r act or .   The Cont r act or ' s Geot echni cal  Consul t ant  shal l  
be avai l abl e t hr oughout  t he pi l e dr i v i ng oper at i on t o consul t  wi t h t he 
Owner ' s Repr esent at i ve when r equi r ed by t he Owner ' s Repr esent at i ve.   
The cost  of  changes i n t he Cont r act or ' s pr ocedur e,  as r equi r ed by 
eval uat i on of  t he r esul t s of  t he Pi l e Dr i v i ng Anal ysi s,  shal l  be at  t he 
Cont r act or ' s expense.

3. 4. 2   Pi l e Recor ds

Keep a compl et e and accur at e r ecor d of  each pi l e dr i ven.   I ndi cat e t he pi l e 
l ocat i on,  devi at i ons f r om pi l e l ocat i on,  cr oss sect i on shape and 
di mensi ons,  or i gi nal  l engt h,  gr ound el evat i on,  t i p el evat i on,  cut - of f  
el evat i ons,  bat t er  al i gnment ,  number  of  bl ows r equi r ed f or  each f oot  of  
penet r at i on and number  of  bl ows f or  t he l ast  6 i nches penet r at i on or  
f r act i on t her eof  as r equi r ed f or  t he " cal cul at ed"  dr i v i ng r esi st ance.   
I ncl ude i n t he r ecor d t he begi nni ng and endi ng t i mes of  each oper at i on 
dur i ng dr i v i ng of  pi l e,  t ype and si ze of  hammer  used,  r at e of  oper at i on,  
st r oke or  equi val ent  st r oke f or  di esel  hammer ,  t ype of  dr i v i ng hel met ,  and 
t ype and di mensi on of  hammer  cushi on ( capbl ock)  and pi l e cushi on used.   
Recor d r e- st r i ke dat a and unusual  occur r ences dur i ng pi l e dr i v i ng such as 
r edr i v i ng,  heavi ng,  weavi ng,  obst r uct i ons,   and any dr i v i ng i nt er r upt i ons.

        - -  End of  Sect i on - -
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SECTI ON 31 63 13. 00

RI GI D I NCLUSI ONS
06/20

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s r equi r ed t o 
compl et e t he Ri gi d I ncl usi on soi l  i mpr ovement s f or  t he Ber t h 6 Const r uct i on 
pr oj ect .  The t er m " Ri gi d I ncl usi ons ( RI s) "  as used i n t hese speci f i cat i ons 
i s i nt ended as a gener i c t er m and r ef er s t o a cement i t i ous col umn i nst al l ed 
i n any t ype of  gr ound t o pr ovi de gr ound i mpr ovement  and cont r ol  of  
set t l ement s r esul t i ng f r om l oads f r om f i l l ,  backl and pavement ,  sur char ge 
l oads,  and l i ve l oads.  RI s may i ncl ude Cont r ol l ed Modul us Col umn ( CMC) ,  
Auger  Pr essur e Di spl acement  Pi l es ( APGD) ,  Ri gi d I ncl usi ons ( RI ) ,  
GeoConcr et e Col umns ( GCC) ,  or  Omega Rot ar y Tor que Di spl acement  Pi l e ( ORTD) ,  
etc.

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  305. 1 ( 2014)  Speci f i cat i on f or  Hot  Weat her  
Concreting

ASTM I NTERNATI ONAL ( ASTM)

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM C1017/ C1017M ( 2013;  E 2015)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Use i n Pr oduci ng 
Fl owi ng Concr et e

ASTM C109/ C109M ( 2016a)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Hydr aul i c  Cement  
Mor t ar s ( Usi ng 2- i n.  or  ( 50- mm)  Cube 
Specimens)

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C39/ C39M ( 2018)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

ASTM C494/ C494M ( 2017)  St andar d Speci f i cat i on f or  Chemi cal  
Admi xt ur es f or  Concr et e
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ASTM C618 ( 2019)  St andar d Speci f i cat i on f or  Coal  Fl y 
Ash and Raw or  Cal c i ned Nat ur al  Pozzol an 
f or  Use i n Concr et e

ASTM C937 ( 2016)  Gr out  Fl ui di f i er  f or  
Pr epl aced- Aggr egat e Concr et e

ASTM C94/ C94M ( 2018)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM C942 ( 2010)  Compr essi ve St r engt h of  Gr out s f or  
Pr epl aced- Aggr egat e Concr et e i n t he 
Laboratory

ASTM D1143/ D1143M ( 2007;  R 2013)  Pi l es Under  St at i c  Axi al  
Compr essi ve Load

ASTM D5882      ( 2016)  St andar d Test  Met hod f or  Low St r ai n 
I mpact  I nt egr i t y  Test i ng of  Deep 
Foundations

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

FHWA NHI - 16- 028 ( 2017 Gr ound Modi f i cat i ons Met hods 
Ref er ence Manual

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO/ I EC 17025 ( 2017)  Gener al  Requi r ement s f or  t he 
Compet ence of  Test i ng and Cal i br at i on 
Laboratories

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 01 Pr econst r uct i on Submi t t al s

Wor k Pl an

Al t er nat i ve Desi gn Package

Qualifications

Qual i t y Cont r ol  Pl an

SD- 02 Shop Dr awi ngs

Ri gi d I ncl usi ons

SD- 03 Pr oduct  Dat a

St eel  Rei nf or cement

Concr et e Mat er i al s

SD- 05 Desi gn Dat a
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Concr et e Mi xt ur es

Gr out  Mi xt ur es

SD- 06 Test  Repor t s

Gr out  Mi xt ur es

St at i c RI  Load Test  Repor t s

Submi t  wi t hi n t hr ee days of  compl et i ng each t est .

RI  I nspect i on Repor t s

Submi t  not  l at er  t han t wo ( 2)  wor ki ng days af t er  pl aci ng each RI .

I nst r ument at i on moni t or i ng r epor t s

Submi t  wi t hi n 3 wor ki ng days af t er  each moni t or i ng event .

Sel ect  Fi l l s

St r engt h Test

SD- 07 Cer t i f i cat es

Dr i l l i ng And Pumpi ng Equi pment

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs

Cer t i f i ed RI  Sur vey

1. 3   DEFINITIONS

A.    Cont r ol  RI .  RI s i nst al l ed t o demonst r at e I nst al l er ' s  const r uct i on 
met hods,  equi pment ,  st andar ds of  wor kmanshi p,  and t ol er ances.  For  each 
addi t i onal  di f f er ent  r i g br ought  t o t he s i t e,  addi t i onal  Cont r ol  RI s 
shal l  be i nst al l ed t o assess t he r i g' s capabi l i t i es.

B.    Wor ki ng Pad:  The wor ki ng pad shal l  consi st  of  compact ed sel ect  
f i l l  t hat  i s  pl aced above t he exi st i ng gr ound sur f ace af t er  t he t op 
soi l  i s  r emoved.  The pur pose of  t he wor ki ng pad i s  t o pr ovi de a st abl e 
bear i ng mat er i al  f or  t he RI  i nst al l at i on.  Submi t  sel ect  f i l l s  f or  
approval.

C.    Load Tr ansf er  Pl at f or m ( LTP) :  LTP wi l l  be const r uct ed at  t he t op 
of  t he RI s.  LTP shal l  consi st  of  compact ed gr anul ar  f i l l  wi t h l ayer s of  
hi gh st r engt h geogr i d r ei nf or cement  as shown on t he pl ans.  The pur pose 
of  t he pad i s t o t r ansf er  t he maj or i t y of  t he l oads f r om f i l l ,  backl and 
pavement ,  sur char ge l oads,  and l i ve l oads t o t he RI s,  t her eby pr ovi di ng 
adequat e suppor t  above and bet ween t he r i gi d i ncl usi ons.  Uncont ami nat ed 
por t i ons of  Wor ki ng Pad may be i ncor por at ed i nt o t he bot t om LTP l ayer ,  
bel ow t he bot t om geogr i d l ayer .

D.    I ncl i nomet er :  I ncl i nomet er s ar e geot echni cal  i nst r ument at i on used 
t o moni t or  t he magni t ude and dept h of  hor i zont al  def or mat i on.  
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I ncl i nomet er s shal l  consi st  of  st andar d i ncl i nomet er  casi ngs i nst al l ed 
and gr out ed wi t hi n ver t i cal  bor ehol es i n t he i n- s i t u soi l .  

E.    Ext ensomet er :  Magnet i c Ext ensomet er s ar e geot echni cal  
i nst r ument at i on used t o measur e set t l ement  or  heave of  sof t  gr ound 
under  t he i nf l uence of  f i l l .  The measur ement s ar e t aken usi ng a pr obe 
t hat  i s  l ower ed i nsi de a t el escopi ng gui de t ube t o det ect  and measur e 
t he posi t i on of  magnet i c anchor s l ocat ed ar ound t he gui de t ube at  
var i ous dept hs al ong t he bor ehol e or  wi t hi n t he f i l l .  " Spi der "  anchor s 
ar e used i n bor ehol es.  Mul t i poi nt  Bor ehol e Ext ensomet er s may al so be 
used.  Magnet i c Ext ensomet er s shal l  have at  l east  6 moni t or i ng poi nt s 
and may be combi ned wi t h t he i ncl i nomet er  syst em.  

1. 4   DESI GN REQUI REMENTS

A.    The Cont r act or  i s  r esponsi bl e f or  t he i nst al l at i on of  t he Ri gi d 
I ncl usi ons as shown on t he pl ans.  

B.    I f  t he Cont r act or  want s t o use a di f f er ent  RI  t ype,  s i ze or  
ar r angement ,  t hen i t  i s  t he Cont r act or ' s r esponsi bi l i t y  t o per f or m t he 
desi gn of  t he RI .  The mat er i al s,  desi gn,  gr ound i mpr ovement  and 
set t l ement  cr i t er i a,  l oad t est i ng,  and accept ance shal l  be i n 
accor dance wi t h FHWA NHI - 16- 028 and t hese speci f i cat i ons.   A 
pr of essi onal  engi neer  r egi st er ed i n t he St at e of  Texas shal l  per f or m 
t he desi gn of  t he RI s.

  
1.    RI s shal l  be a ver t i cal  cement i t i ous col umns used f or  gr ound 
i mpr ovement  and set t l ement  cont r ol ,  i nst al l ed t o a mi ni mum t i p 
el evat i on of  EL- 70,  i nt o t he Beaumont  For mat i oni nst al l ed t o a 
mi ni mum embedment  of  10- f t  i nt o Beaumont  For mat i on,  or  a mi ni mum 
t i p el evat i on of  EL- 70,  whi chever  i s  deeper .   The Cont r act or  i s  
r esponsi bl e f or  det er mi ni ng dr i l l i ng met hods and f or  desi gni ng t he 
RIs. 

2.    The Cont r act or  shal l  submi t  an al t er nat i ve desi gn package f or  
t he desi gn t hat  i ncl udes dr awi ngs,  desi gn assumpt i ons,  
cal cul at i ons,  and ot her  i nf or mat i on i n suf f i c i ent  det ai l  t o ver i f y 
t he pr oposed desi gn and const r uct i on.  The submi t t al  shal l  be 
pr epar ed and cer t i f i ed by a r egi st er ed Pr of essi onal  Engi neer  wi t h 
pr oven exper i ence i n desi gn of  RI  component s.

 
3.    The Engi neer  wi l l  r evi ew and i f  f ound t o be accept abl e,  
appr ove t he Cont r act or ' s submi t t al .  Appr oval  of  t he Cont r act or ' s 
submi t t al s wi l l  not  r el i eve t he Cont r act or  of  r esponsi bi l i t y  f or  
unsat i sf act or y per f or mance of  t he i nst al l ed RI s.  Al l  desi gn 
comput at i ons shal l  be f ur ni shed at  l east  30 cal endar  days pr i or  t o 
t he pr oposed commencement  of  dr i l l i ng.  The compl et e submi t t al ,  
i ncl udi ng desi gn comput at i ons,  f abr i cat i on and i nst al l at i on 
dr awi ngs and i nst al l at i on pl an,  shal l  be cer t i f i ed by a r egi st er ed 
Pr of essi onal  Engi neer  and shal l  be submi t t ed f or  appr oval .

4.    RI  Desi gn
Desi gn t he RI s t o meet  t he f ol l owi ng cr i t er i a:
a.    RI  Gr ound I mpr ovement  Ar ea -  as shown on t he dr awi ngs.
b.    Cent er  t o Cent er  RI  Spaci ng -  7. 0 f eet  maxi mum on a squar e 
gr i d pat t er n,  except  f or  t he t hr ee r ows i n f r ont  of  t he bul khead 
and anchor  wal l ,  whi ch shal l  have a 6. 0- f oot  maxi mum spaci ng 
( per pendi cul ar  t o t he bul khead) .
c.    Mi ni mum Di amet er  -  14 i nches,  wi dened t o 3024 i nches at  t he 
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t op f or  bear i ng.
d.    Mi ni mum Axi al  Compr essi ve Desi gn Load Capaci t y = 115 ki ps 
e.    Bear i ng St r at um -  Beaumont  For mat i on.
f .    Mi ni mum Ti p Embedment  -  10 f eet  i nt o t he Beaumont  For mat i on.
g.    Mi ni mum of  one #5 st eel  r ei nf or c i ng bar  f r om t op of  RI  t o a 
mi ni mum el evat i on of  EL- 27,  wi t h t he except i on of  t he t hr ee r ows 
i n f r ont  of  t he anchor  wal l  and bul khead,  whi ch shal l  have one #8 
r ei nf or c i ng bar  f r om t op of  RI  t o a mi ni mum el evat i on of  EL- 27.
h.    Mi ni mum 28- day concr et e or  gr out  compr essi ve st r engt h of  
3, 000 psi .
i .    The t ot al  ( i mmedi at e and l ong- t er m)  set t l ement  at  any poi nt  
on t he backl and pavement  sur f ace shal l  not  exceed 5 i nches over  a 
30- year  per i od.
j .    Mi ni mum Gl obal  St abi l i t y  Fact or  of  Saf et y of  1. 5 of  t he 
bul khead syst em wi t h gr ound i mpr ovement .
k.    A l oad t r ansf er  pl at f or m wi t h a mi ni mum t hi ckness of  40 
i nches and a mi ni mum of  t hr ee l ayer s of  STr at aGr i d SG200 
geosynt het i c r ei nf or cement ,  or  appr oved equi val ent .
l .    Ri gi d i ncl usi ons shall may be i nst al l ed by di spl acement  met hod 
or  non- di spl acement  met hod.

Al l  cost s associ at ed wi t h t he Cont r act or s desi gn submi t t al ,  i ncompl et e 
or  unaccept abl e submi t t al s,  r e- submi t t al s,  or  r evi ew of  mor e t han one 
r e- submi t t al s by t he Engi neer ,  shal l  be t he r esponsi bi l i t y  of  t he 
Contractor.

1. 5   QUALI TY ASSURANCE

A.    Submi t  a Qual i t y Cont r ol  Pl an i n accor dance wi t h sect i on 
01 40 00. 00 QUALI TY REQUI REMENTS.  The pl an shal l  i ncl ude a wr i t t en of  
t he f ol l owi ng Qual i t y Cont r ol  speci f i cs,  at  a mi ni mum:

      QC Per sonnel
   Pr ep & coor di nat i on of  RI  i nst al l at i on
   RI  mat er i al s i ncl udi ng mi xi ng and del i ver y
   RI  i nst al l at i on
   Test i ng and i nspect i ons
   Mi t i gat i on pl ans i ncl udi ng obst r uct i ons encount er ed

B.    Test i ng Agency Qual i f i cat i ons:  Qual i f i ed accor di ng t o ASTM C1077, 
ASTM D3740,  and ASTM E329 f or  t est i ng i ndi cat ed and accr edi t ed by I AS 
or  I LAC Mut ual  Recogni t i on Ar r angement  as compl yi ng wi t h I SO/ I EC 17025.

C.    Mi x Desi gns:  For  each t ype of  gr out  and/ or  concr et e.  I ncl ude 
descr i pt i on of  t ype and pr opor t i ons of  i ngr edi ent s.

D.    Wel di ng Qual i f i cat i ons:  Qual i f y pr ocedur es and per sonnel  accor di ng 
t o t he f ol l owi ng:

1.    AWS D1. 1/ D1. 1M,  " St r uct ur al  Wel di ng Code -  St eel . "
2.    AWS D1. 4/ D1. 4M,  " St r uct ur al  Wel di ng Code -  Rei nf or c i ng St eel . "

1. 6   PRECONSTRUCTI ON TESTI NG

A.    Cont r ol  RI s:  Const r uct  f our  Cont r ol  RI s at  l ocat i ons near  each 
l ocat i on of  bor i ng LB- 101,  LB- 103,  LB- 105,  and LB- 108 as i ndi cat ed i n 
t he geot echni cal  r epor t ,  t o demonst r at e I nst al l er ' s  const r uct i on 
met hods,  equi pment ,  st andar ds of  wor kmanshi p,  and t ol er ances.

SECTI ON 31 63 13. 00  Page 5



Por t  of  Por t  Ar t hur  Ber t h 6 10615

1.    I f  The Engi neer  det er mi nes t hat  a Cont r ol  RI  does not  compl y 
wi t h r equi r ement s,  excavat e f or  and const r uct  anot her  unt i l  i t  i s  
accepted.

2.    Cont r ol  RI  Recor ds:  Pr epar e r ecor ds f or  each Cont r ol  RI ,  
compi l ed and at t est ed t o by a qual i f i ed pr of essi onal  engi neer .  
I ncl ude same dat a as r equi r ed f or  per manent  RI s.

3.    Cont r ol  RI s t hat  compl y wi t h r equi r ement s,  i ncl udi ng l ocat i on 
t ol er ances,  may be used as pr oduct i on RI s on Pr oj ect .

B.    St at i c RI  Load Test :  Ar r ange and per f or m one st at i c l oad t est  on 
an accept abl e Cont r ol  RI  near  bor i ng l ocat i on LB- 105.  Submi t  St at i c RI  
Load Test  Repor t s.  Per f or m t he f ol l owi ng st at i c l oad t est ( s) :

Axi al  Compr essi ve St at i c Load Test :  ASTM D1143/ D1143M,  Pr ocedur e A,  and 
t he f ol l owi ng pr ocedur es:

a.    Equi p t he st at i c l oad t est  RI  wi t h a mi ni mum of  3 v i br at i ng 
wi r e st r ai n gauges f or  measur i ng st r ai n i n t he RI  dur i ng l oad t est .

b.    Appr oval  Cr i t er i a:  Al l owabl e l oad shal l  be t he l oad act i ng on 
t he l oad t est  RI  when t he l esser  of  t he f ol l owi ng cr i t er i a ar e 
met ,  di v i ded by a f act or  of  saf et y of  2:

i )    Net  set t l ement  af t er  r ebound of  not  mor e t han 0. 003 i nch/ k i p 
of  t est  l oad.

i i )    Tot al  set t l ement  of  2 i nch pr ovi ded t he l oad set t l ement  
cur ve shows no s i gn of  f ai l ur e.

i i i )    A pl ungi ng f ai l ur e or  shar p br eak i n t he l oad set t l ement  
curve.

c.    The al l owabl e l oad shal l  be gr eat er  t han t he desi gn l oad 
capaci t y st at ed i n Sect i on 1. 2.

C.    Low- St r ai n Pi l e I nt egr i t y Test i ng ( PI T) :  Per f or med and r epor t ed 
accor di ng t o ASTM D5882 on Cont r ol  RI s and st at i c l oad t est  RI s.

1. 7   FI ELD CONDI TI ONS

A.    Pr ei nst al l at i on Conf er ence:  A pr ei nst al l at i on conf er ence wi l l  be 
schedul ed by t he Engi neer  and hel d pr i or  t o t he st ar t  of  t he RI  
i nst al l at i on at  t he Pr oj ect  Si t e.  The Engi neer ,  pr i me Cont r act or ,  and 
RI  speci al t y Cont r act or  shal l  at t end t he meet i ng.  The excavat i on 
Cont r act or ,  er osi on cont r ol  Cont r act or  and sur vey Cont r act or ,  i f  
di f f er ent  t han t he pr i me or  RI  speci al t y Cont r act or ,  shal l  al so at t end.  
At t endance i s mandat or y.

B.    Pr ot ect  st r uct ur es,  under gr ound ut i l i t i es,  and ot her  const r uct i on 
f r om damage caused by RI  excavat i on and i nst al l at i on.

C.    Si t e I nf or mat i on:  A geot echni cal  r epor t  has been pr epar ed f or  t hi s 
Pr oj ect  and i s i ncl uded el sewher e i n t he Pr oj ect  Manual  f or  i nf or mat i on 
only.

D.    Sur vey Wor k ( Pr e- I nst al l at i on) :  Engage a qual i f i ed l and sur veyor  
or  pr of essi onal  engi neer  t o per f or m sur veys,  l ayout s,  and measur ement s 
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f or  r i gi d i ncl usi ons.  Bef or e excavat i ng,  l ay out  each RI  t o l i nes and 
l evel s r equi r ed.  

E.    Sur vey Wor k ( Post - I nst al l at i on) :  Recor d act ual  measur ement s of  
each Ri gi d I ncl usi on' s l ocat i on,  di amet er ,  bot t om and t op el evat i ons,  
devi at i ons f r om speci f i ed t ol er ances,  and ot her  speci f i ed dat a.

1.    Recor d and mai nt ai n i nf or mat i on per t i nent  t o each RI  and 
i ndi cat e on r ecor d Dr awi ngs.  Cooper at e wi t h Owner ' s t est i ng and 
i nspect i ng agency t o pr ovi de dat a f or  r equi r ed r epor t s.

1. 8   QUALIFICATIONS

A.    Submi t  document at i on t hat  t he Cont r act or  meet s t he f ol l owi ng 
qualifications.  

1.    The Cont r act or  const r uct i ng t he RI s shal l  have a mi ni mum 5 
year s exper i ence i nst al l i ng geosynt het i c r ei nf or cement  and RI  t ype 
submi t t ed i n t he Cont r act or ' s bi d pr oposal .

2.    The Cont r act or  shal l  pr ovi de document at i on f or  t hr ee r ecent ,  
successf ul  pr oj ect s compl et ed wi t h s i mi l ar  s i t e condi t i ons and 
i mpr ovement  cr i t er i a.  The Cont r act or  shal l  pr ovi de names and 
cont act  i nf or mat i on of  i ndi v i dual s who can at t est  t o t he adequacy 
of  t he wor k per f or med.  Thi s i nf or mat i on shal l  be submi t t ed i n t he 
Cont r act or ' s bi d pr oposal .

3.    The Cont r act or  must  assi gn a Pr oj ect  Manager  who has been 
r esponsi bl e f or  t he RI  wor k on at  l east  t hr ee ( 3)  pr oj ect s.  The 
Pr oj ect  Manager  shal l  have been i n f ul l - t i me empl oyment  of  t he 
Cont r act or  f or  at  l east  t wo of  t hose pr oj ect s ( pr ovi de a l i s t  of  
pr oj ect s and dat es i n bi d pr oposal ) .  I f  Cont r act or s desi gn,  t he RI  
shal l  be desi gned by a Pr of essi onal  Engi neer  l i censed i n t he St at e 
of  Texas wi t h exper i ence i n t he desi gn of  at  l east  t hr ee 
successf ul l y  compl et ed RI  pr oj ect s over  t he past  f i ve year s.  The 
Desi gn Engi neer  may be ei t her  an empl oyee of  t he Cont r act or  or  a 
separ at e Consul t ant  Desi gn Engi neer  meet i ng t he st at ed exper i ence 
requirements.

4.    The Cont r act or  must  assi gn a f ul l - t i me Pr oj ect  Super i nt endent  
wi t h at  l east  t hr ee ( 3)  year s exper i ence i n RI  const r uct i on and 
who has been r esponsi bl e f or  a mi ni mum of  t hr ee ( 3)  RI  pr oj ect s 
( pr ovi de a l i s t  of  pr oj ect s and dat es i n bi d pr oposal ) .

5.    Al l  per sonnel  l i s t ed and submi t t ed above shal l  be act i vel y 
i nvol ved i n t he pr oj ect .  Wr i t t en r equest s f or  subst i t ut i on of  
t hese key per sonnel  must  be submi t t ed pr i or  t o per sonnel  changes.  
Document at i on must  be submi t t ed t o t he Owner  t hat  demonst r at es 
t hat  t he subst i t ut e meet s t he r equi r ement s l i s t ed above.  
Subst i t ut i on may not  be made unt i l  wr i t t en appr oval  i s  pr ovi ded by 
t he Owner .  

1. 9   WORK PLAN

Upon appr oval  of  t he RI  Cont r act or ' s qual i f i cat i ons,  submi t  a wor k pl an t o 
t he Engi neer  f or  r evi ew and appr oval  at  l east  15 cal endar  days pr i or  t o 
st ar t i ng t he wor k.   The wor k pl an shal l  i ncl ude at  a mi ni mum:
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A.    The pr oposed st ar t  dat e.
B.    Measur es t o pr ot ect  t he exi st i ng st r uct ur es;  i nf or mat i on on space 
r equi r ement s f or  i nst al l at i on equi pment ;  t empor ar y access r out es;  
i nf or mat i on on pr ovi s i ons f or  wor ki ng i n t he pr oxi mi t y of  under gr ound 
f aci l i t i es or  ut i l i t i es.
C.    Pr oposed RI  const r uct i on met hods and equi pment  i ncl udi ng 
dr i l l - hol e di amet er  and dept hs i ncl udi ng:

1.    Type and make of  dr i l l i ng r i g,  wei ght ,  r at ed capaci t y,  and 
boom l engt hs.
2.    Tor que of  dr i l l i ng machi ne and hor sepower  of  hydr aul i c power  
unit.
3.    Pr essur e and di schar ge capaci t y of  gr out  pump.
4.    Aut omat ed moni t or i ng equi pment  t o be used.

D.    RI  concr et e or  gr out  mi x desi gn i ncl udi ng:
1.    Type of  Por t l and cement .
2.    Aggr egat e sour ce and gr adat i on.
3.    Pr opor t i ons of  mi x by wei ght  and wat er - cement  r at i o.
4.    Manuf act ur er ,  br and name and t echni cal  l i t er at ur e f or  
pr oposed admi xt ur es.
5.    Compr essi ve st r engt h t est  r esul t s ( per  AASHTO T106/ ASTM C109)  
suppl i ed by a qual i f i ed i ndependent  t est i ng l ab ver i f y i ng t he 
speci f i ed mi ni mum 7 and 28- day gr out  compr essi ve st r engt hs.   
Pr evi ous t est  r esul t s f or  t he pr oposed gr out  mi x compl et ed wi t hi n 
one year  of  t he st ar t  of  gr out i ng may be submi t t ed f or  i ni t i al  
ver i f i cat i on and accept ance of  t he r equi r ed compr essi ve st r engt hs 
and st ar t  of  pr oduct i on wor k.

E.    Pr oposed RI  gr out  pl acement  pr ocedur es and equi pment .
F.    Pr oposed RI  t est i ng met hods and equi pment  set up.
G.    Mat er i al  Cer t i f i cat es:  For  t he f ol l owi ng:

1.    St eel  r ei nf or c i ng
H.    Sequence of  const r uct i on.
I .    Uni que RI  number i ng/ i dent i f i cat i on syst em.
J.    I nst al l at i on pl an f or  t he i ncl i nomet er s and ext ensomet er s,  
i ncl udi ng pr oduct  dat a sheet s,  pr ot ect i on of  equi pment ,  moni t or i ng 
f r equency,  and r epor t i ng f or mat .

1. 10   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   RI GI D I NCLUSI ONS

Ri gi d i ncl usi ons shal l  be compr i sed of  a cement i t i ous col umn,  r ei nf or ced as 
necessar y t o l i mi t  def l ect i ons t o wi t hi n accept abl e r anges.  Ri gi d 
i ncl usi ons shal l  be desi gned i n accor dance wi t h Sect i on 1. 4.  Submi t  shop 
dr awi ngs on t he r i gi d i ncl usi on syst em,  i ncl udi ng t he f ol l owi ng:

D.    Shop Dr awi ngs f or  RI ' s,  pr epar ed by or  under  t he super vi s i on of  a 
qual i f i ed pr of essi onal  engi neer .

1.    I dent i f y each RI  and i ndi cat e RI  di mensi ons,  cr oss sect i ons,  
l ocat i ons,  and s i zes.

2.    I ndi cat e t ypes and conf i gur at i ons of  r ei nf or cement  and det ai l  
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fabricating.

3.    I ncl ude met hod of  cent r al i z i ng r ei nf or cement ,  t ype and si ze 
of  cent r al i z i ng devi ces,  and l ocat i ons on r ei nf or c i ng bar s.

4.    St at i c RI  Load Test s:  I ncl ude ar r angement  of  st at i c RI  l oad 
t est   r eact i on f r ame,  t est  RI  and r eact i on pi l es,  equi pment ,  and 
i nst r ument at i on.  Submi t  st r uct ur al  anal ysi s dat a s i gned and seal ed 
by t he qual i f i ed pr of essi onal  engi neer  r esponsi bl e f or  t hei r  
pr epar at i on.  Cal i br at i on r ecor ds l oad cel l s,  hydr aul i c j acks,  
pumps and pr essur e gauges shoul d be submi t t ed at  l east  14 days 
pr i or  t o per f or mi ng t he l oad t est i ng.  

2. 2   STEEL REI NFORCEMENT

A.    Si ngl e Bar  Rei nf or c i ng:  ASTM A615/ A615M.

1.    Mechani cal  Coupl i ngs:  Scr ew- on t ype,  capabl e of  suppor t i ng 
t he mi ni mum ul t i mat e t ensi l e st r engt h of  t he coupl ed bar s.

B.    Cent r al i zer s:  Devi ces t o cent er  st eel  r ei nf or cement  i n 
excavat i on;  spaced not  mor e t han 15 f eet
on cent er  f or  ver t i cal  RI s.

2. 3   CONCRETE MI XTURES

Pr epar e desi gn mi xt ur es f or  each t ype and st r engt h of  concr et e,  
pr opor t i oned on t he basi s of  l abor at or y t r i al  mi xt ur e,  f i el d t est  dat a,  or  
bot h.  Submi t  f or  appr oval .  Pr ovi de t he f ol l owi ng f or  concr et e mat er i al s:

A.    Por t l and Cement :  ASTM C150/ C150M,  Type I  or  Type I I I .

1.    Fl y Ash:  ASTM C618,  Cl ass F.

B.    Mi ni mum Compr essi ve St r engt h:  3000 psi  at  28 days.

C.    Maxi mum Wat er - Cement i t i ous Mat er i al s Rat i o:  0. 45.

D.    Wat er :  ASTM C94/ C94M and pot abl e.

E.    Fi ne Aggr egat e:  ASTM C33/ C33M wi t h 100 per cent  passi ng a No.  8 
s i eve,  f r ee of  mat er i al s wi t h del et er i ous r eact i v i t y t o al kal i  i n 
cement .  Pr ovi de aggr egat e f r om si ngl e sour ce.

F.    Chemi cal  Admi xt ur es:  Pr ovi de admi xt ur es cer t i f i ed by manuf act ur er  
t o be compat i bl e wi t h ot her  admi xt ur es.  Do not  use cal c i um chl or i de or  
admi xt ur es cont ai ni ng cal c i um chl or i de.

1.    Wat er - Reduci ng Admi xt ur e:  ASTM C494/ C494M,  Type A.
2.    Wat er - Reduci ng and Ret ar di ng Admi xt ur e:  ASTM C494/ C494M,  Type 
D.
3.    Hi gh- Range,  Wat er - Reduci ng and Ret ar di ng Admi xt ur e:  
ASTM C494/ C494M,  Type G.
4.    Pl ast i c i z i ng and Ret ar di ng Admi xt ur e:  ASTM C1017/ C1017M,  Type 
II.

G.    Fl ui di f i er :  ASTM C937,  wi t h expansi on of  l ess t han 4 per cent .
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2. 4   RELATED MATERI ALS

A.    RI - Top For ms:  Met al ,  gl ass- f i ber - r ei nf or ced pl ast i c,  paper ,  or  
f i ber  t ubes.  Pr ovi de uni t s wi t h enough wal l  t hi ckness t o r esi st  pl ast i c 
concr et e l oads wi t hout  det r i ment al  def or mat i on.  Di amet er  same as RI  
diameter .

2. 5   GROUT MI XTURES

A.    Pr epar e desi gn mi xt ur es f or  each t ype and st r engt h of  gr out ,  
pr opor t i oned on t he basi s of  l abor at or y t r i al  mi xt ur e,  f i el d t est  dat a,  
or  bot h.  Submi t  f or  appr oval .

1.    Use a qual i f i ed i ndependent  t est i ng agency f or  pr epar i ng and 
r epor t i ng pr oposed mi xt ur e desi gns based on l abor at or y t r i al  
mixtures.

   B.    Pr opor t i on gr out  mi xt ur e as f ol l ows:

      1.    Mi ni mum Compr essi ve St r engt h:  3000 psi  at  28 days;  
ASTM C109/ C109M wi t h cube speci mens r est r ai ned f r om expansi on 
accor di ng t o ASTM C942.
2.    Maxi mum Wat er - Cement i t i ous Mat er i al s Rat i o:  0. 45.
3.    Gr out  Fl ow:  16 t o 25 seconds;  CRD- C- 611- 8 usi ng a f l ow cone 
wi t h 0. 75- i nch I . D.  openi ng.

2. 6   GROUT MI XI NG

A.    Ready- Mi xed Gr out :  Measur e,  bat ch,  mi x,  and del i ver  accor di ng t o 
ASTM C 94/ C 94M,  and f ur ni sh bat ch t i cket  i nf or mat i on.

1.    Temper at ur e Li mi t s:  Compl y wi t h ACI  305. 1 f or  hot  weat her  and 
ACI  306. 1 f or  col d weat her .

PART 3   EXECUTI ON

3. 1   PREPARATION

A.    I nspect  t he s i t e pr i or  t o t he st ar t  of  oper at i ons t o ver i f y t he 
dept h of  gr ound i mpr ovement s can be const r uct ed usi ng t he pr oposed 
equipment.

B.    Pr ot ect  st r uct ur es,  ut i l i t i es,  f uel  l i nes,  st or m dr ai ns,  
bul kheads,  and ot her  f aci l i t i es f r om damage caused by set t l ement ,  
l at er al  movement ,  and ot her  hazar ds cr eat ed by dr i l l i ng oper at i ons.

C.    The Cont r act or  shal l  ensur e a f i r m base on whi ch heavy equi pment  
can be oper at ed saf el y under  i t s  own power .

D.    The Cont r act or  shal l  accur at el y l ocat e t he l i mi t s of  col umn 
i nst al l at i on,  t he exi st i ng f uel  l i ne,  and backl and pavement  ext ent s i n 
accor dance wi t h t he cont r act  pl ans.

E.    The Cont r act or  shal l  exer ci se caut i on t o avoi d set t l ement  or  
damage t o exi st i ng f uel  l i ne,  cul ver t  pi pes and ot her  st r uct ur es;  and 
set t l ement ,  under mi ni ng,  or  i nst abi l i t y  t o t he bul khead syst em.

F.    St abi l i t y  of  al l  t he t empor ar y sheet i ng and/ or  t empor ar y s l opes,  
i f  used t o f aci l i t at e i nst al l at i on of  t he col umns and/ or  embankment ,  i s  
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t he r esponsi bi l i t y  of  t he Cont r act or .  The Cont r act or  shal l  be 
r esponsi bl e f or  any damage caused by hi s act i v i t i es at  no addi t i onal  
cost  t o t he Owner .

G.    The Cont r act or  shal l  exer ci se caut i on and account  f or  t he 
t empor ar y i nst abi l i t y  t hat  may be caused by gr ound i mpr ovement  unt i l  
t he gr ound i mpr ovement  f eat ur es gai n st r engt h wi t h t i me.

3. 2   PROTECTI ON OF EXI STI NG STRUCTURES

A.    The Cont r act or  wi l l  be hel d r esponsi bl e f or  any damage t o t he 
bul khead syst em i ncl udi ng t he deadman and t i er ods,  under gr ound f uel  
l i nes,  cul ver t s pi pes,  or  ot her  f aci l i t i es,  caused by hi m i n maki ng t he 
necessar y excavat i on and f i l l s ,  and i nst al l at i on of  t he RI s.  The 
Cont r act or  shal l  r epai r  al l  such damage at  hi s expense.

3. 3   WORKI NG PAD CONSTRUCTI ON

A.    Pr i or  t o const r uct i on of  t he wor ki ng pad,  t opsoi l  and ot her  
unsui t abl e mat er i al s shal l  be r emoved.

B.    Eval uat e t he s i t e and subsur f ace condi t i ons and assess any need 
f or  wor ki ng pl at f or ms.  Such pl at f or ms,  pr epar at or y wor k,  and mat er i al  
needed i s consi der ed par t  of  t he means and met hods and no addi t i onal  
payment  or  t i me wi l l  be gr ant ed t owar d such wor k.

C.    Any r ut t i ng of  t he wor ki ng pad t hat  occur s dur i ng i nst al l at i on of  
t he RI s shal l  be st abi l i zed.  I f  pr act i cal ,  when r ut t i ng occur s,  r er out e 
const r uct i on t r af f i c  t o avoi d f ur t her  damage t o t he under l y i ng i n- s i t u 
soi l s ,  or  r emove and r epl ace t he r ut t ed mat er i al  wi t h sel ect  f i l l  or  
Fl exi bl e Base Cour se aggr egat e.

3. 4   DRI LLI NG AND PUMPI NG EQUI PMENT

The cont r act or  shal l  pr ovi de a cer t i f i cat i on t hat  st at es t hat  no t echni ques 
t hat  cause gr ound vi br at i ons t hat  can damage t he exi st i ng st r uct ur es,  
i ncl udi ng t he under gr ound f uel  l i ne,  ar e used i n t he i nst al l at i on.

A.    Dr i l l i ng Ri g:  Pr ovi de RI  r i gs capabl e const r uct i ng t he RI s wi t h 
t he desi gn di amet er s and t o t he r equi r ed dept hs pl us 10 per cent  gr eat er  
t han desi gn dept hs.

B.    Pr ovi de adequat e number  of  RI  r i gs t o meet  t he pr oj ect  schedul e 
consi der i ng al l  f acet s of  t he pr oj ect .

C.    Gr out  Pump:  Posi t i ve- di spl acement  pump wi t h a known vol ume per  
stroke. 

D.    Aut omat ed Moni t or i ng Equi pment :  Capabl e of  measur i ng auger  dept h,  
RPM,  penet r at i on r at e,  and gr out  vol ume pumped per  uni t  dept h i ncr ement  
and gener at i ng dat a f or  pr i nt ed r esul t s.

3. 5   EXCAVATION

A.    Excavat e RI s t o el evat i ons i ndi cat ed.  Est abl i sh and mai nt ai n axi al  
al i gnment  of  l eads and RI  auger  bef or e and dur i ng dr i l l i ng.

B.    Dr i l l i ng Tol er ances:
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1.    Sur veyi ng:  Pr i or  t o i nst al l at i on of  t he RI s,  each RI  l ocat i on 
shal l  be sur veyed by a l i censed sur veyor .  Pr ovi de al l  sur vey 
l ayout s,  mai nt ai n ut i l i t y  c l ear ances and pr ovi de any r equi r ed 
coor di nat i on wi t h t he Engi neer  and any ot her  l ocal ,  st at e,  and 
f eder al  agenci es havi ng j ur i sdi ct i on,  pr i or  t o t he st ar t  of  
const r uct i on.  The l ocat i on of  each RI  shal l  be mar ked usi ng a 
uni que number ed f l ag or  st ake.

2.    Pl an posi t i on:  The cent er  of  t he compl et ed RI  shal l  be wi t hi n 
3 i nches of  t he pl an l ocat i on.

3.    Ver t i cal i t y :  The axi s of  t he compl et ed RI  shal l  not  devi at e 
mor e t han 2% f r om ver t i cal .  The ver t i cal i t y  of  t he mast  of  t he r i g 
shal l  be checked by t he oper at or  bef or e st ar t  of  t he i nst al l at i on 
f or  each RI .  The oper at or  shal l  i ndi cat e on t he dai l y dr i l l i ng l og 
f or  each RI  t hat  ver t i cal i t y  was wi t hi n t ol er ance by checki ng t he 
appr opr i at e box on t he i nst al l at i on l og.

4.    Di amet er :  The compl et ed RI  di amet er  shal l  not  devi at e mor e 
t han 10% f r om t he pl an di amet er .

5.    I nst al l at i on Sequence:  I nst al l  t he RI s i n accor dance wi t h t he 
sequence det ai l ed i n t he appr oved wor k pl an.  I f  adj acent  RI s ar e 
obser ved t o be i nf l uenced by t he i nst al l at i on of  a nei ghbor i ng RI ,  
t he i nst al l at i on sequence shal l  be modi f i ed t o pr event  di st ur bance 
of  al r eady const r uct ed RI .  Any r equi r ed modi f i cat i ons t o t he 
sequence,  or  mi t i gat i on of  RI s deemed unusabl e due t o di st ur bance,  
shal l  be compl et ed at  no addi t i onal  cost  or  ext ensi on i n t he 
pr oj ect  schedul e.

6.    Dept h:  I nst al l  t he RI s t o t he mi ni mum t i p el evat i on,  or  
deeper  as r equi r ed t o f ound t he RI s on a sui t abl e bear i ng st r at um,  
as det er mi ned by t he Engi neer .

7.    Si ngl e Bar  Rei nf or c i ng:  I nst al l  i n t he cent er  of  t he RI  t o 
t he r equi r ed dept h.   Pr ovi de suppor t  f or  t he r ei nf or c i ng bar  t o 
pr event  set t l ement  i nt o t he gr out  or  cement .

 
8.    Cut - of f  El evat i on:  Cut of f  t he RI s wi t hi n 6 t o 12 i nches bel ow 
t he t op el evat i on of  t he wor ki ng pad,  or  s l i ght l y hi gher  t o al l ow 
any r equi r ed t r i mmi ng or  r emoval  of  l ow st r engt h mat er i al  at  t he 
t op of  t he RI .

3. 6   FI ELD QUALI TY CONTROL

A.    Speci al  I nspect i ons:  Owner  wi l l Cont r act or  shal l  engage a qual i f i ed 
speci al  i nspect or  t o per f or m t he f ol l owi ng speci al  i nspect i ons:

1.    RI  excavat i on,  pl acement ,  and t est i ng.

B.    Concr et e and/ or  Gr out  Test s.  Conduct  st r engt h t est i ng of  t he 
concr et e i n accor dance wi t h ASTM C39/ C39M and gr out  i n accor dance wi t h 
ASTM C 109.  For  concr et e t est i ng,  cur ed cyl i nder s measur i ng 3 i nches i n 
di amet er  by 6 i nches hi gh ar e r equi r ed.  For  t est i ng gr out ,  2-  i nch 
cubes ar e used.  For  t he cyl i nder s and mol ds,  mol ds and a cur i ng 
envi r onment  conf or mi ng t o t he r equi r ement s of  ASTM C39/ C39M shoul d be 
pr ovi ded.  At  a mi ni mum,  pr epar e a set  of  s i x t est  cyl i nder s or  cubes 
f or  each 50 cubi c yar ds of  concr et e or  gr out  pl aced or  a mi ni mum of  t wo 
set s of  s i x cyl i nder s or  cubes per  day ( whi chever  i s  gr eat er ) .  Two 
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cyl i nder s or  cubes f r om each set  shal l  be t est ed f or  st r engt h at  3,  7,  
and 28 days.  Cer t i f i ed st r engt h t est  r esul t s shoul d be pr ovi ded t o t he 
Engi neer  f or  accept ance.

C.    Addi t i onal  Test s:  Test i ng and i nspect i ng agency t o make addi t i onal  
t est s of  gr out  i f  t est  r esul t s i ndi cat e t hat  compr essi ve st r engt hs or  
ot her  r equi r ement s have not  been met ,  as di r ect ed by t he Engi neer .

D.    Cor r ect  def i c i enci es i n t he Wor k t hat  t est  r epor t s and i nspect i ons 
i ndi cat e do not  compl y wi t h t he Cont r act  Document s.

E.    Low- St r ai n Pi l e I nt egr i t y Test i ng ( PI T) :  Per f or med and r epor t ed 
accor di ng t o ASTM D5882 on Cont r ol  RI s,  st at i c l oad t est  RI s and 3 
per cent  of  pr oduct i on RI s,  and r epor t ed f or  each RI .  The PI T submi t t al  
shal l  i ncl ude:

a.    A r ecor d of  each RI s t est ed.
b.    Low- St r ai n Dynami c Test i ng ( LSDT)  Repor t :  I n accor dance wi t h 
r ef er enced st andar d f or  t est  per f or med.
c.    Submi t  r epor t  t o t he Engi neer  wi t hi n f i ve days of  t est  
completion.
d.    I nst al l at i on Recor d.
e.    RI  Lengt h.
f .    Unusual  occur r ence( s)  dur i ng i nst al l at i on.
g.    A r epor t  wi t h compl et e i nt er pr et at i on of  PI T r esul t s.

F.    RI  I nspect i on Repor t s:  Pr epar e i nspect i on r epor t s f or  each RI  wi t h 
t he mi ni mum i nf or mat i on as f ol l ows:

1.    RI  l ocat i on.
2.    RI  di amet er .
3.    Act ual  t op and bot t om el evat i ons.
4.    Fi nal  t op cent er l i ne l ocat i on and devi at i ons f r om 
requirements.
5.    Var i at i on f r om pl umb.
6.    Dat e and t i me of  st ar t i ng and compl et i ng.
7.    Posi t i on and condi t i on of  r ei nf or c i ng st eel  and spl i ces or  
mechani cal  coupl i ngs.
8.    Aut omat i c moni t or i ng equi pment  r ecor d i ncl udi ng cement  or  
gr out  vol ume act ual l y pumped.
9.    Gr out  t est i ng r esul t s.
10.    Remar ks,  unusual  condi t i ons encount er ed,  and devi at i ons f r om 
requirements.

G.   Cer t i f i ed RI  Sur vey:  Pr epar ed by a qual i f i ed l and sur veyor  or  
pr of essi onal  engi neer  showi ng f i nal  l ocat i on of  RI s i n r el at i on t o t he 
pr oper t y sur vey and exi st i ng benchmar ks.

1.    Not i f y Engi neer  when devi at i ons f r om l ocat i ons exceed 
al l owabl e t ol er ances.

H.    RI s wi l l  be consi der ed def ect i ve i f  t hey do not  pass t est s and 
i nspect i ons,  or  i f ,  i n t he sol e opi ni on of  t he Engi neer ,  i nst al l at i on 
r epor t s demonst r at e devi at i ons i n i nst al l at i on pr ocedur es t hat  may 
i nf l uence t hei r  per f or mance.

I .    Geot echni cal  Moni t or i ng:  Per f or m moni t or i ng of  i ncl i nomet er s and 
ext ensomet er s at  l east  t hr ee t i mes bet ween t hei r  i nst al l at i on and t he 
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commencement  of  const r uct i on t o est abl i sh a r epeat abl e basel i ne of  
dat a.  Basel i ne dat a shal l  be appr oved by t he Engi neer  pr i or  t o 
commenci ng pr oduct i on RI  i nst al l at i on.  Moni t or  t he i ncl i nomet er s and 
ext ensomet er s at  l east  weekl y af t er  const r uct i on has begun.  Cont i nue 
measur ement s at  l east  60 days af t er  compl et i on of  t he f i l l  oper at i ons.  
Provide I nst r ument at i on moni t or i ng r epor t s of  measur ement s wi t hi n 72 
hour s of  measur ement  t o t he Owner ' s Engi neer  f or  r evi ew.  

A mi ni mum of  f our  i ncl i nomet er s and f our  ext ensomet er s ar e r ecommended.  
One pai r  of  i ncl i nomet er  and ext ensomet er  shal l  be i nst al l ed adj acent  
t o CPT bor i ng l ocat i on CPT- 108.  Second pai r  of  i nc l i nomet er  and 
ext ensomet er  shal l  be i nst al l ed near  t est  bor i ng LB- 106 behi nd t he 
bul khead.  The ot her  t wo pai r s of  i ncl i nomet er s and ext ensomet er s shal l  
be i nst al l ed near  t est  bor i ngs LB- 103 and LB- 104.  The i ncl i nomet er s and 
ext ensomet er s shal l  be i nst al l ed t o a mi ni mum el evat i on of  EL - 95.  The 
i ncl i nomet er s and ext ensomet er s shal l  be i nst al l ed bef or e any 
excavat i on or  f i l l  pl acement .  The i ncl i nomet er s shal l  consi st  of  
st andar d i ncl i nomet er  casi ngs i nst al l ed and gr out ed wi t hi n ver t i cal  
bor ehol es.  The ext ensomet er s shal l  consi st  of  magnet i c ext ensomet er  
geot echni cal  i nst r ument at i on used t o measur e set t l ement  or  heave of  
sof t  gr ound under  t he i nf l uence of  f i l l .  A mi ni mum of  s i x magnet i c 
“ Spi der ”  anchor s shal l  be l ocat ed ar ound t he gui de t ube at  el evat i ons 
of  EL 4,  EL - 10,  EL- 30,  EL- 55,  EL - 70,  and EL- 80.  Mul t i poi nt  Bor ehol e 
Ext ensomet er s may al so be used.  Magnet i c Ext ensomet er s may be combi ned 
wi t h t he i ncl i nomet er  syst em.

3. 7   PROTECTION

A.    Pr ot ect i ng RI s:  Pr ot ect  t he t ops of  t he RI s f r om t r af f i c ,  
f r eezi ng,  and i mpact .

B.    Pr ot ect  t he i ncl i nomet er s and ext ensomet er s f r om damage.   Any 
damaged i nst r ument  shal l  be r epl aced at  no addi t i onal  cost  t o t he owner .

3. 8   DI SPOSAL OF SURPLUS AND WASTE MATERI ALS

A.    Di sposal :  Remove sur pl us sat i sf act or y soi l  and wast e mat er i al ,  
i ncl udi ng unsat i sf act or y soi l ,  dr i l l i ng spoi l s,  wast e gr out ,  t r ash,  and 
debr i s,  and l egal l y di spose of  i t  of f  Owner ' s pr oper t y.

        - -  End of  Sect i on - -
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SECTI ON 33 11 13. 01

WATER MAI NS
06/20

PART 1   GENERAL

1. 1   SECTI ON I NCLUDES

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s f or  t he 
i nst al l at i on of  pot abl e wat er  mai ns.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI / NSF 14 ( 2019)  Pl ast i cs Pi pi ng Syst em Component s 
And Rel at ed Mat er i al s

ANSI / NSF 61 ( 2017)  Dr i nki ng Wat er  Syst em Component s -  
Heal t h Af f ect s

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B16. 1 ( 2015)  Gr ay I r on Pi pe Fl anges and Fl anged 
Fi t t i ngs Cl asses 25,  125,  and 250

ASME B16. 39 ( 2020)  St andar d f or  Mal l eabl e I r on 
Thr eaded Pi pe Uni ons;  Cl asses 150,  250,  
and 300

ASME B16. 4 ( 2016)  St andar d f or  Gr ay I r on Thr eaded 
Fi t t i ngs;  Cl asses 125 and 250

AMERI CAN SOCI ETY OF SANI TARY ENGI NEERI NG ( ASSE)

ASSE 1079 ( 2012)  Per f or mance Requi r ement s f or  
Di el ect r i c  Pi pe Uni ons

ASTM I NTERNATI ONAL ( ASTM)

ASTM A106/ A106M ( 2019a)  St andar d Speci f i cat i on f or  
Seaml ess Car bon St eel  Pi pe f or  
Hi gh- Temper at ur e Ser vi ce

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Castings

ASTM A53/ A53M ( 2018)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess
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ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM A733 ( 2016)  St andar d Speci f i cat i on f or  Wel ded 
and Seaml ess Car bon St eel  and Aust eni t i c  
St ai nl ess St eel  Pi pe Ni ppl es

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C207 ( 2018)  St andar d f or  St eel  Pi pe Fl anges f or  
Wat er wor ks Ser vi ce,  Si zes 4 i n.  t hr ough 
144 i n.  ( 100 mm t hr ough 3600 mm)

AWWA C606 ( 2015)  Gr ooved and Shoul der ed Joi nt s

1. 3   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:

SD- 02 Shop Dr awi ngs

Ot her  Met hods Of  Pr ovi di ng Cur ves And Bends

SD- 03 Pr oduct  Dat a

Gal vani zed- St eel  Pi pe

Gal vani zed- St eel  Pi pe Ni ppl es

Gal vani zed,  Gr ay- I r on Thr eaded Fi t t i ngs

Mal l eabl e- I r on Uni ons

Appur t enances For  Gr ooved- End,  Gal vani zed- St eel  Pi pe

St ai nl ess St eel  Fl exi bl e Tubi ng

Di el ect r i c  Fi t t i ngs

SD- 06 Test  Repor t s

Joi nt  Test i ng

SD- 11 Cl oseout  Submi t t al s

Pi pi ng I nst al l at i on

Pr ovi de r ecor d dr awi ngs

1. 4   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 31 23 23. 13 -  UTI LI TY BACKFI LL MATERI ALS
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B.    Sect i on 31 23 35. 00 -  EXCAVATI ON AND BACKFI LL FOR UTI LI TI ES
C.    Sect i on 33 11 13. 05 -  WET CONNECTI ONS
D.    Sect i on 33 11 53. 00 -  GATE VALVES
E.    Sect i on 33 14 00. 00 -  HYDROSTATI C TESTI NG OF PI PELI NES
F.    Sect i on 33 51 40. 00 -  DI SI NFECTI ON OF WATER LI NES

1. 5   FI ELD CONDI TI ONS

I nt er r upt i on of  Exi st i ng Wat er  Ser vi ce:  Do not  i nt er r upt  wat er  ser v i ce t o 
f aci l i t i es occupi ed by Owner  or  ot her s unl ess per mi t t ed under  t he f ol l owi ng 
condi t i ons and t hen onl y af t er  ar r angi ng t o pr ovi de t empor ar y wat er  ser vi ce 
accor di ng t o r equi r ement s i ndi cat ed:

1.    Not i f y Owner  no f ewer  t han t wo days i n advance of  pr oposed 
i nt er r upt i on of  wat er  ser vi ce.  

2.    Do not  i nt er r upt  wat er  ser vi ce wi t hout  Owner ' s wr i t t en per mi ssi on

1. 6   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on wi l l  be i ncl uded i n t he 
over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   PI PE MATERI ALS

A.    Pot abl e- wat er  pi pi ng and component s shal l  compl y wi t h ANSI / NSF 14 
and ANSI / NSF 61 Annex G.  

B.    Gal vani zed- St eel  Pi pe:

1.    ASTM A53/ A53M,  Type E Gr ade B,  St andar d Wei ght .
2.    I ncl ude ends mat chi ng j oi ni ng met hod Car bon St eel .

C.    Gal vani zed- St eel  Pi pe Ni ppl es: ASTM A733,  made of  ASTM A53/ A53M or  
ASTM A106/ A106M,  St andar d Wei ght ,  seaml ess st eel  pi pe wi t h t hr eaded 
ends.

D.    Gal vani zed,  Gr ay- I r on Thr eaded Fi t t i ngs: ASME B16. 4,  Cl ass 125,  
st andar d pat t er n

E.    Mal l eabl e- I r on Uni ons:

1.    ASME B16. 39,  Cl ass 150.
2.    Hexagonal - st ock body.
3.    Bal l - and- socket ,  met al - t o- met al ,  br onze seat i ng sur f ace.
4.    Thr eaded ends

F.    Fl anges:  ASME B16. 1,  Cl ass 125,  cast  i r on.

G.    Appur t enances f or  Gr ooved- End,  Gal vani zed- St eel  Pi pe.

1.    Fi t t i ngs f or  Gr ooved- End,  Gal vani zed- St eel  Pi pe:  Gal vani zed,  
ASTM A47/ A47M,  mal l eabl e- i r on cast i ng;  ASTM A106/ A106M,  st eel  
pi pe;  or  ASTM A536,  duct i l e- i r on cast i ng;  wi t h di mensi ons mat chi ng 
st eel  pi pe.
2.    Fi t t i ngs f or  Gr ooved- End,  Gal vani zed- St eel  Pi pe:
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a.    AWWA C606 f or  st eel - pi pe di mensi ons.
b.    Fer r ous housi ng sect i ons.
c.    EPDM- r ubber  gasket s sui t abl e f or  hot  and col d wat er .
d.    Bol t s and nut s.
e.    Mi ni mum Pr essur e Rat i ng:

i .    NPS 8 ( DN 200)  and Smal l er :  600 psi g ( 4137 kPa) .
i i .    NPS 10 and NPS 12 ( DN 250 t o DN 300) :  400 psi g ( 2758 kPa) .  
i i i .    NPS 14 t o NPS 24 ( DN 350 t o DN 600) :  250 psi g ( 1725 kPa) .

H.    St ai nl ess St eel  Fl exi bl e Tubi ng

1.    ANSI / NSF 61.
2.    Pr ovi de Met r aFl ex Super f l ex SFLX26 or  appr oved equal .

I .    Di el ect r i c  Fi t t i ngs

1.    Gener al  Requi r ement s:  Assembl y of  copper  al l oy and f er r ous 
mat er i al s wi t h separ at i ng nonconduct i ve i nsul at i ng mat er i al .  
I ncl ude end connect i ons compat i bl e wi t h pi pes t o be j oi ned.
2.    Di el ect r i c  Uni ons:
a.    The For d Met er  Box Company,  I nc.  or  appr oved equal
3.    St andar d:  ASSE 1079.
4.    Pr essur e Rat i ng:  150 psi .
5.    End Connect i ons:  Sol der - j oi nt  copper  al l oy and t hr eaded 
ferrous.

J.    Wat er  Pi pe I nsul at i on:  Pi pe i nsul at i on shal l  be 3"  Owens Cor ni ng 
SSL I I  wi t h ASJ MAX Fi ber gl ass Pi pe I nsul at i on.

PART 3   EXECUTI ON

3. 1   PREPARATION

A.    Conf or m t o appl i cabl e i nst al l at i on speci f i cat i ons f or  t ypes of  
pi pe used.

B.    Empl oy wor kmen who ar e ski l l ed and exper i enced i n l ayi ng pi pe of  
t ype and j oi nt  conf i gur at i on bei ng f ur ni shed.   Pr ovi de wat er t i ght  pi pe 
and pi pe j oi nt s.   Lay pi pe wi t h bel l  ends f aci ng i n di r ect i on of  l ayi ng.

C.    Lay pi pe t o l i nes and gr ades shown on Dr awi ngs.   Use adequat e 
sur veyi ng met hods and equi pment ;  empl oy per sonnel  compet ent  i n use of  
t hi s equi pment .   Hor i zont al  and ver t i cal  devi at i ons f r om al i gnment  as 
i ndi cat ed on Dr awi ngs shal l  not  exceed 0. 10 f eet .   Measur e and r ecor d 
" Recor d Dr awi ng"  hor i zont al  al i gnment  and ver t i cal  gr ade at  maxi mum of  
ever y 50 f eet  on r ecor d dr awi ngs.

D.    Conf i r m t hat  separ at i on f r om gr avi t y sani t ar y sewer s and manhol es 
or  f r om f or ce mai ns have t he mi ni mum cl ear ance as speci f i ed i n t hi s  
Sect i on or  9 f eet  i n al l  di r ect i ons unl ess a speci al  desi gn i s pr ovi ded 
on t he Dr awi ngs:

1.    Par al l el  wat er  l i ne and gr avi t y sani t ar y sewer ,  f or ce mai n or  
manhol e wi t h no l eaks:  Mi ni mum 4 f oot  hor i zont al  c l ear ance f r om 
out si de wal l  of  wat er  l i ne t o out s i de wal l  of  gr avi t y sani t ar y 
sewer ,  f or ce mai n,  or  manhol e.
2.    Wat er  l i ne cr ossi ng above a gr avi t y sani t ar y sewer  or  f or ce 
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mai n wi t h no l eaks:  Mi ni mum 2 f oot  ver t i cal  c l ear ance.

E.    Wher e above cl ear ances cannot  be at t ai ned,  and a speci al  desi gn 
has not  been pr ovi ded on Dr awi ngs,  obt ai n di r ect i on f r om t he Owner  
bef or e pr oceedi ng wi t h const r uct i on.

F.    I nf or m t he Owner ' s Repr esent at i ve of  any exi st i ng unmet er ed 
spr i nkl er  or  f i r e l i ne connect i ons t hat  ar e not  shown on Dr awi ngs.   
Make t r ansf er  onl y af t er  appr oval  by t he Owner .

G.    Tr enches f r ee of  wat er  t hat  coul d i mpai r  pi pe l ayi ng oper at i ons.  
Pr event  pi pe bel l s f r om comi ng i n cont act  wi t h subgr ade.   Gr ade pi pe 
t r enches t o pr ovi de uni f or m suppor t  al ong bot t om of  pi pe.   Excavat e f or  
bel l  hol es f or  pr oper  seal i ng of  pi pe j oi nt s af t er  bot t om has been 
gr aded and i n advance of  pl aci ng pi pe.   Lay not  mor e t han a nomi nal  
c i t y bl ock l engt h of  not  mor e t han 300 f eet  of  pi pe i n t r ench ahead of  
backf i l l i ng oper at i ons.   Cover  or  backf i l l  l ai d pi pe i f  pi pe l ayi ng 
oper at i ons ar e i nt er r upt ed and dur i ng non- wor ki ng hour s.   Pl ace 
backf i l l  car ef ul l y  and si mul t aneousl y on each si de of  pi pe t o avoi d 
l at er al  di spl acement  of  pi pe and damage t o j oi nt s.   I f  adj ust ment  of  
pi pe i s r equi r ed af t er  i t  has been l ai d,  r emove and r e- l ay as new pi pe.

H.    The Cont r act or  i s  r esponsi bl e f or  coor di nat i ng oper at i ons 
i nvol v i ng openi ng and cl osi ng val ves f or  wet  connect i ons and f or  
chl or i nat i on wi t h t he pr oper  of f i c i al s.   Cont r act or  i s  r esponsi bl e f or  
handl i ng necessar y i nst al l at i ons and r emoval  of  chl or i nat i on and 
t est i ng t aps and r i ser s.

I .    I f  asbest os- cement  pi pe i s encount er ed,  f ol l ow saf et y pr act i ces 
out l i ned i n t he Asbest os- Cement  Pi pe Pr oducer s Associ at i on publ i cat i on,  
Recommended Wor k Pr act i ces f or  A/ C Pi pe.   St r i c t l y  adher e t o 
r ecommended pr act i ces cont ai ned i n t hi s publ i cat i on.

J.    Cont r act or  i s  r esponsi bl e f or  assur i ng t he chosen manuf act ur er  
f ul f i l l s  r equi r ement s f or  ext r a f i t t i ngs and,  t her ef or e,  i s  r esponsi bl e 
f or  al l  cost s due t o downt i me i f  r equi r ement s ar e not  met .

3. 2   HANDLI NG,  CLEANI NG AND I NSPECTI ON

A.    Handl i ng:

1.    Pl ace pi pe al ong pr oj ect  s i t e wher e st or m wat er  or  ot her  
wat er  wi l l  not  ent er  or  pass t hr ough pi pe.
2.    Load,  t r anspor t ,  unl oad,  and ot her wi se handl e pi pe and 
f i t t i ngs t o pr event  damage of  any k i nd.   Handl e and t r anspor t  pi pe 
wi t h equi pment  desi gned,  const r uct ed and ar r anged t o pr event  
damage t o pi pe,  l i ni ng and coat i ng.   Do not  per mi t  bar e chai ns,  
hooks,  met al  bar s,  or  nar r ow ski ds or  cr adl es t o come i n cont act  
wi t h coat i ngs.   Wher e r equi r ed,  pr ovi de pi pe f i t t i ngs wi t h 
suf f i c i ent  i nt er i or  st r ut t i ng or  cr oss br aci ng t o pr event  
def l ect i on under  t hei r  own wei ght .
3.    Hoi st  pi pe f r om t r ench si de i nt o t r ench by means of  s l i ng of  
smoot h st eel  cabl e,  canvas,  l eat her ,  nyl on or  s i mi l ar  mat er i al .
4.    Use pr ecaut i ons t o pr event  i nj ur y t o pi pe,  pr ot ect i ve l i ni ngs 
and coat i ngs.

a.    Package st acked pi pe on t i mber s.   Pl ace pr ot ect i ve pads under  
bandi ng st r aps at  t i me of  packagi ng.
b.    Pad f or k t r ucks wi t h car pet  or  ot her  sui t abl e mat er i al .   Use 
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nyl on st r aps ar ound pi pe f or  l i f t  when r el ocat i ng pi pe wi t h cr ane 
or  backhoe.
c.    Do not  l i f t  pi pe usi ng hooks at  each end of  pi pe.
d.    Do not  pl ace debr i s,  t ool s,  c l ot hi ng,  or  ot her  mat er i al s on 
pipe.

5.    Repai r  damage t o pi pe or  pr ot ect i ve l i ni ng and coat i ng bef or e 
f i nal  accept ance.
6.    Per mi t  no v i s i bl e cr acks l onger  t han 6 i nches,  measur ed 
wi t hi n 15 degr ees of  a l i ne par al l el  t o pi pe l ongi t udi nal  axi s i n 
t he cor es of  f i ni shed pi pe wi t h t he f ol l owi ng except i ons:

a.    I n t he sur f ace l ai t ance of  cent r i f ugal l y cast  concr et e.
b.    I n sect i ons of  pi pe wi t h st eel  r ei nf or c i ng col l ar s or  
wrappers.
c.    Wi t hi n 12 i nches of  pi pe ends.

7.    Rej ect  pi pe wi t h v i s i bl e cr acks ( not  meet i ng except i ons)  and 
r emove f r om pr oj ect  s i t e.

B.    Cl eani ng:   Thor oughl y c l ean and dr y i nt er i or  of  pi pe and f i t t i ngs 
of  f or ei gn mat t er  bef or e i nst al l at i on,  and keep i nt er i or  c l ean unt i l  
t he Wor k has been accept ed.   Keep j oi nt  cont act  sur f aces c l ean unt i l  
j oi nt i ng i s compl et ed.   Do not  pl ace debr i s,  t ool s,  c l ot hi ng or  ot her  
mat er i al s i n pi pe.   Af t er  pi pe l ayi ng and j oi ni ng oper at i ons ar e 
compl et ed,  c l ean i nsi de of  pi pe and r emove debr i s.

C.    I nspect i on:   Bef or e i nst al l at i on,  i nspect  each pi pe and f i t t i ng 
f or  def ect s.   Rej ect  def ect i ve,  damaged or  unsound pi pe and f i t t i ngs 
and r emove t hem f r om si t e.

3. 3   EARTHWORK

A.    Conf or m t o appl i cabl e pr ovi s i ons of  Sect i on 31 23 35. 00 -  
Excavat i on and Backf i l l  f or  Ut i l i t i es.

B.    Beddi ng:   Use beddi ng mat er i al s i n conf or mance wi t h Sect i on 
31 23 23. 13 -  Ut i l i t y  Backf i l l  Mat er i al s.

C.    Backf i l l :   Use bank r un sand or  ear t h or  nat i ve soi l  as speci f i ed 
i n Sect i on 31 23 23. 13 -  Ut i l i t y  Backf i l l  Mat er i al s.   Backf i l l  
excavat ed ar eas i n t he same day excavat ed.   When not  possi bl e,  cover  
excavat ed ar eas usi ng st eel  pl at es on paved ar eas and ot her  pr ot ect i ve 
measur es el sewher e.

D.    Pl ace mat er i al  i n uni f or m l ayer s of  pr escr i bed maxi mum l oose 
t hi ckness and wet  or  dr y mat er i al  t o appr oxi mat el y opt i mum moi st ur e 
cont ent .   Compact  t o pr escr i bed densi t y.   Fi el d densi t y t est s may be 
made at  a f r equency det er mi ned by t he Owner .   Wat er  t ampi ng i s not  
allowed.

E.    Pi pe Zone:   I ncl udi ng 6- i nch pi pe beddi ng and backf i l l  t o 12 
i nches above t op of  pi pe.

3. 4   PI PE CUTTI NG

Cut  pi pe 12 i nches and smal l er  wi t h st andar d wheel  pi pe cut t er s.   Cut  pi pe 
l ar ger  t han 12 i nches i n manner  appr oved by t he Owner .   Make cut s smoot h 
and at  r i ght  angl es t o axi s of  pi pe.   Bevel  pl ai n end wi t h heavy f i l e or  
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gr i nder  t o r emove shar p edges.

3. 5   PI PI NG I NSTALLATI ON

A.    Do not  l ay pi pe unl ess subgr ade i s f r ee of  wat er .   Make 
adj ust ment s of  pi pe t o l i ne and gr ade by scr api ng away subgr ade or  
f i l l i ng i n wi t h gr anul ar  mat er i al .   Wedgi ng or  bl ocki ng up bel l  wi l l  
not  be accept abl e.

B.    Pr oper l y f or m beddi ng t o f ul l y  suppor t  bel l  wi t hout  wedgi ng or  
bl ocki ng up bel l .

C.    Do not  i nst al l  pi pe at  gr eat er  dept h t han i t s  desi gn al l ows.

D.    Pr ot ect i on of  Pi pel i ne:   Secur el y pl ace st opper s or  bul kheads i n 
openi ngs and i n end of  l i ne when const r uct i on i s s t opped t empor ar i l y  
and at  end of  each day' s wor k.

3. 6   JOI NTS AND JOI NTI NG

A.    Rubber  Gasket ed Bel l - and- Spi got  Joi nt s ( St eel  Pi pe) :

1.    Af t er  r ubber  gasket  i s  pl aced i n spi got  gr oove of  pi pe,  
equal i ze r ubber  gasket  cr oss sect i on by i nser t i ng t ool  or  bar  
r ecommended by manuf act ur er  under  r ubber  gasket  and movi ng i t  
ar ound per i pher y of  pi pe spi got .
2.    Lubr i cat e gasket s wi t h nont oxi c wat er - sol ubl e l ubr i cant  
bef or e pi pe uni t s ar e j oi ned.
3.    Fi t  pi pe uni t s t oget her  i n manner  t o avoi d t wi st i ng or  
ot her wi se di spl aci ng or  damagi ng r ubber  gasket .
4.    Af t er  t he pi pe sect i ons ar e j oi ned,  check gasket s t o ensur e 
t hat  no di spl acement  of  gasket  has occur r ed.   I f  di spl acement  has 
occur r ed,  r emove pi pe sect i on and r emake j oi nt  as f or  new pi pe.   
Remove ol d gasket ,  i nspect  f or  damage and r epl ace i f  necessar y 
bef or e r emaki ng j oi nt .

B.    Fl anged Joi nt s ( St eel  Pi pe) :

1.    AWWA C207.   Pr i or  t o i nst al l at i on of  bol t s ,  accur at el y cent er  
and al i gn f l anged j oi nt s t o pr event  mechani cal  pr est r essi ng of  
f l anges,  pi pe and equi pment .   Al i gn bol t  hol es t o st r addl e 
ver t i cal ,  hor i zont al  or  nor t h- sout h cent er  l i ne.   Do not  exceed 
3/ 64 i nch per  f oot  i ncl i nat i on of  f l ange f ace f r om t r ue al i gnment .
2.    Use f ul l - f ace gasket s f or  f l anged j oi nt s.   Pr ovi de 
1/ 8- i nch- t hi ck c l ot h i nser t ed r ubber  gasket  mat er i al .   Cut  gasket s 
at  t he f act or y t o pr oper  di mensi ons.
3.    Use gal vani zed or  bl ack nut s and bol t s t o mat ch f l ange 
mat er i al .   Use cadmi um- pl at ed st eel  nut s and bol t s  under gr ound.   
Ti ght en bol t s pr ogr essi vel y t o pr event  unbal anced st r ess.   Dr aw 
bol t s t i ght  t o ensur e pr oper  seat i ng of  gasket s.
4.    Al l  f l anges bel ow gr ade s hal l  have st ai nl ess st eel  bol t s and 
nuts.

C.    Di el ect r i c  Fi t t i ng I nst al l at i on:

1.    I nst al l  di el ect r i c  f i t t i ngs i n pi pi ng at  connect i ons of  
di ssi mi l ar  met al  pi pi ng and t ubi ng.
2.    Di el ect r i c  Fi t t i ngs f or  [ NPS 2 ( DN 50) ]  and Smal l er :  Use 
di el ect r i c  coupl i ngs coupl i ngs,  ni ppl es or  uni ons.
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D.    Joi nt  Test i ng:

1.    I n addi t i on t o t est i ng i ndi v i dual  j oi nt s wi t h f eel er  gauge 
appr oxi mat el y 1/ 2- i nch wi de and 0. 015- i nch t hi ck,  use any ot her  
j oi nt  t est i ng pr ocedur e appr oved or  r ecommended by pi pe 
manuf act ur er  whi ch wi l l  hel p ensur e wat er t i ght  i nst al l at i on pr i or  
t o backf i l l i ng.   These t est s shal l  be made at  no addi t i onal  cost  
t o t he Owner .
2.    Test  100 per cent  of  wel ded j oi nt s i ncl udi ng any j oi nt  or  seam 
wel ded af t er  successf ul  hydr ost at i c t est i ng by met hods as 
descr i bed above.   The Owner  r eser ves r i ght  t o r equi r e addi t i onal  
t est s i f  t est s per f or med i ndi cat e an unaccept abl e wel d.   Repai r  
r ej ect ed wel d.

E.    Qual i t y I nspect i on:   Make cur ves and bends by def l ect i ng j oi nt s or  
ot her  met hod as r ecommended by manuf act ur er  and appr oved by t he Owner .   
Cont r act or  may submi t  det ai l s  of  ot her  met hods of  pr ovi di ng cur ves and 
bends  f or  consi der at i on by t he Owner ,  and i f  accept ed,  shal l  be 
i nst al l ed at  no addi t i onal  cost  t o t he Owner .

1.    Def l ect i on of  pi pe j oi nt s shal l  not  exceed maxi mum def l ect i on 
r ecommended by pi pe manuf act ur er ,  unl ess ot her wi se i ndi cat ed on 
Drawings.
2.    I f  def l ect i on exceeds t hat  speci f i ed but  i s  l ess t han 5 
per cent ,  r epai r  ent i r e def l ect ed pi pe sect i on such t hat  maxi mum 
def l ect i on al l owed i s not  exceeded.
3.    I f  def l ect i on i s equal  t o or  exceeds 5 per cent  f r om t hat  
speci f i ed,  r emove ent i r e por t i on of  def l ect ed pi pe sect i on and 
i nst al l  new pi pe.
4.    Repl ace,  r epai r ,  or  r eappl y coat i ngs and l i ni ngs as r equi r ed.
5.    Assessment  of  def l ect i on may be measur ed by t he Owner  at  any 
l ocat i on al ong pi pe.  Ar i t hmet i cal  aver ages of  def l ect i on or  
s i mi l ar  aver age measur ement  met hods wi l l  not  be deemed as meet i ng 
i nt ent  of  st andar d.
6.    When r ubber  gasket ed pi pe i s  l ai d on a cur ve,  j oi n pi pe i n a 
st r ai ght  al i gnment  and t hen def l ect  t o cur ved al i gnment .
7.    Fi l l  exposed i nt er i or  and ext er i or  sur f aces wi t h non- shr i nk 
grout.

3. 7   SECURI NG,  SUPPORTI NG AND ANCHORI NG

A.    Suppor t  pi pi ng as shown on Dr awi ngs and as speci f i ed i n t hi s 
Sect i on,  t o mai nt ai n l i ne and gr ade and pr event  t r ansf er  of  st r ess t o 
adj acent  st r uct ur es.

B.    Wher e shown on Dr awi ngs,  anchor  pi pe f i t t i ngs and bends i nst al l ed 
on wat er  mai n by wel di ng consecut i ve j oi nt s of  pi pe t oget her  t o 
di st ance each si de of  f i t t i ng.   Rest r ai ned l engt h,  as shown on 
Dr awi ngs,  assumes t hat  i nst al l at i on of  pi pe and subsequent  hydr ost at i c 
t est i ng begi ns upst r eam and pr oceed downst r eam,  wi t h r espect  t o nor mal  
f l ow of  wat er  i n pi pe.   I f  i nst al l at i on and t est i ng di f f er s f r om t hi s 
assumpt i on,  submi t  f or  appr oval  r evi sed met hod of  r est r ai ni ng pi pe 
j oi nt s upst r eam and downst r eam of  devi ce used t o t est  agai nst  ( bl ock 
val ve,  bl i nd f l ange or  di shed head pl ug) .

C.    Use adequat e t empor ar y bl ocki ng of  f i t t i ngs when maki ng 
connect i ons t o di st r i but i on syst em and dur i ng hydr ost at i c t est s.  Use 
suf f i c i ent  anchor age and bl ocki ng t o r esi st  st r esses and f or ces 
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encount er ed whi l e t appi ng exi st i ng wat er  l i ne.

3. 8   THRUST RESTRAI NT

A.    Pr event  any l at er al  movement  of  t hr ust  r est r ai nt s t hr oughout  
pr essur e t est i ng and oper at i on.   Pl ace 1500 psi  concr et e conf or mi ng t o 
Section 03 30 00 -  Cast - i n- Pl ace Concr et e,  f or  bl ocki ng at  each change 
i n di r ect i on of  exi st i ng wat er  l i nes,  t o br ace pi pe agai nst  undi st ur bed 
t r ench wal l s.  Fi ni sh pl acement  of  concr et e bl ocki ng,  made f r om Type I  
cement ,  4 days pr i or  t o hydr ost at i c t est i ng of  pi pel i ne.  Test  may be 
made 2 days af t er  compl et i on of  bl ocki ng i f  Type I I  cement  i s  used.

B.    Passi ve r esi st ance of  soi l  wi l l  not  be per mi t t ed i n cal cul at i on of  
t hr ust  r est r ai nt .

C.    Use mi ni mum 16- f oot  l engt h of  pi pe i n and out  of  j oi nt s made up of  
bevel ed pi pe wher e r est r ai nt  j oi nt  l engt hs ar e not  i dent i f i ed on 
Dr awi ngs.   Ot her wi se,  pr ovi de wel ded r est r ai nt  j oi nt s f or  a mi ni mum 
l engt h of  16 f eet  on each si de of  bevel ed j oi nt s.

3. 9   CLEANUP AND RESTORATI ON

A.    Pr ovi de c l eanup and r est or at i on cr ews t o wor k c l osel y behi nd pi pe 
l ayi ng cr ews,  and wher e necessar y,  dur i ng chl or i nat i on,  t est i ng,  
ser vi ce t r ansf er s,  abandonment  of  ol d mai ns,  backf i l l  and sur f ace 
restoration.

B.    Upon compl et i on chl or i nat e and pr essur e t est .   Begi n t r ansf er  of  
ser vi ces no l at er  t han 7 cal endar  days af t er  successf ul  compl et i on of  
chl or i nat i on and pr essur e t est i ng.

C.    Af t er  t r ansf er  of  ser vi ces,  but  no l at er  t han 21 cal endar  days 
af t er  successf ul  compl et i on of  chl or i nat i on and pr essur e t est i ng,  begi n 
abandonment  of  ol d mai ns,  i ncl udi ng r esoddi ng and pl acement  of  
s i dewal ks and pavement s.

D.    Do not  begi n const r uct i on of  addi t i onal  sect i ons i f  above 
condi t i ons ar e not  met .

3. 10   CLEANI NG PI PI NG SYSTEMS

Remove const r uct i on debr i s or  f or ei gn mat er i al  and t hor oughl y c l ean and 
f l ush pi pi ng syst ems.   Pr ovi de t empor ar y connect i ons,  equi pment  and l abor  
f or  c l eani ng.

3. 11   DI SI NFECTI ON OF WATER LI NES

Conf or m t o r equi r ement s of  Sect i on 33 51 40. 00 -  Di s i nf ect i on of  Wat er  
lines.

3. 12   FI ELD HYDROSTATI C TESTS

Conf or m t o r equi r ement s of  Sect i on 33 14 00. 00 -  Hydr ost at i c Test i ng of  
Pipelines.

        - -  End of  Sect i on - -
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SECTI ON 33 40 00. 00

STORM DRAI NAGE UTI LI TI ES
06/20

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
but  i s  not  l i mi t ed t o t he f ur ni shi ng,  pl aci ng and const r uct i on of  s t or m 
sewer s,  manhol es,  i nl et s,  mi scel l aneous dr ai nage st r uct ur es,  out f al l  
s t r uct ur es and appur t enances f or  dr ai nage of  pavement s,  r oadways,  r ai l r oad 
t r ack ar eas,  di t ches and ot her  sur f ace ar eas,  i ncl udi ng t he const r uct i on of  
new st or m dr ai nage syst ems and/ or  t he ext ensi on or  modi f i cat i on of  exi st i ng 
st or m dr ai nage syst ems,  as descr i bed and speci f i ed her ei n and el sewher e i n 
ot her  sect i ons of  t he cont r act  speci f i cat i ons and as shown on t he Dr awi ngs.

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 03 Pr oduct  Dat a

Gr at es And Fr ames

Hi gh Densi t y Pol yet hyl ene ( Hdpe)  Sol i d And Pr of i l e Wal l  Pi pe

Pr ecast  Concr et e Manhol es

Fr ames And Cover s

SD- 05 Desi gn Dat a

Pi pe Desi gn

St or m Sewer  St r uct ur e Desi gn

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:
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A.     Sect i on 33 11 16. 00 -  Hi gh Densi t y Pol yet hyl ene ( HDPE)  Sol i d and 
Pr of i l e Wal l  Pi pe
B.    Sect i on 03 30 00 -  Cast - I n- Pl ace Concr et e
C.    Sect i on 33 05 15 -  Pr ecast  Concr et e Manhol es And Junct i on Boxes
D.    Sect i on 33 08 40. 00 -  Fr ames,  Gr at es,  Ri ngs And Cover s
E.    Sect i on 31 32 13. 17 -  Cement  St abi l i zed Sand Fi l l
F.    Sect i on 31 23 35. 00 -  Excavat i on and Backf i l l  f or  Ut i l i t i es
G.    Sect i on 31 23 23. 13 -  Ut i l i t y  Backf i l l  Mat er i al s

1. 4   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost .

PART 2   PRODUCTS

2. 1   GENERAL

A.    St or m sewer s shal l  have pr ecast  r ei nf or ced concr et e pi pe,  Hi gh 
Densi t y Pol yet hyl ene ( HDPE)  pi pe,  pol yvi nyl  chl or i de pi pe,  cor r ugat ed 
met al  pi pe,  r ei nf or ced concr et e box sewer  or  cast  i r on pi pe,  or  a 
combi nat i on of  t hese,  as i ndi cat ed and det ai l ed on t he dr awi ngs and i n 
accor dance wi t h t he speci f i cat i ons.

B.    The Cont r act or  shal l  submi t  t o t he Owner ' s Repr esent at i ve f or  
appr oval  a compl et e l i s t ,  i ncl udi ng cat al og dat a and descr i pt i ve 
mat t er ,  of  al l  pr oduct s and equi pment  t he Cont r act or  pr oposes t o 
f ur ni sh,  shop dr awi ngs of  equi pment ,  and pi pi ng det ai l s  as may be 
r equi r ed by t he Owner ' s Repr esent at i ve.

C.    The Cont r act or  i s  al l owed t o pr ovi de a pr e- cast  or  cast - i n- pl ace 
opt i on f or  each st or m sewer  st r uct ur e.   Di mensi ons ar e pr ovi ded i n t he 
pl ans f or  use i n devel opi ng desi gn submi t t al s.   Bot h pr e- cast  and 
cast - i n- pl ace st r uct ur es meet i ng t he desi gn l ayout  i nt ent i on of  each 
st r uct ur e must  be submi t t ed f or  r evi ew.   Document at i on f or  pr e- cast  and 
cast - i n- pl ace st r uct ur es shal l  i ncl ude cal cul at i ons and det ai l ed 
dr awi ngs i ndi cat i ng each st r uct ur e meet s t he i nt ended l oadi ngs,  and ar e 
desi gned t o consi der  r esi st ance t o f l oat at i on ef f ect s under  FEMA base 
f l ood condi t i ons.   St or m sewer  st r uct ur e desi gn,  whet her  pr e- cast  or  
cast - i n- pl ace,  shal l  be seal ed by an Engi neer  l i censed/  r egi st er ed i n 
t he st at e of  Texas.

D.    Pi pe Desi gn -  The Cont r act or  shal l  submi t  t o t he Owner ' s 
Repr esent at i ve f or  appr oval  a pi pe desi gn t hat  suppor t s t he pi pe 
mat er i al s chosen by t he Cont r act or  t o suppor t  t he desi gn as shown on 
t he pl ans.   Thi s pi pe desi gn submi t t al  shal l  be seal ed by an Engi neer  
l i censed/ r egi st er ed i n t he St at e of  Texas.   Obj ect i ve of  desi gn 
submi t t al  i s  t o ver i f y pi pe mat er i al  c l assi f i cat i ons pr ovi ded wi l l  
suppor t  and conf or m t o t he pr oposed pr oj ect  l oadi ng r equi r ement s,  t hat  
pi pe connect i ons ar e wat er  t i ght  and conf or m t o manuf act ur er  
r equi r ement s,  and t hat  t her e i s adequat e consi der at i ons f or  
const r uct i on l oadi ngs,  and count er measur es f or  f l oat at i on as necessar y.

E.    Connect i ons t o exi st i ng st or m sewer s shal l  be made as shown by t he 
Dr awi ngs and as speci f i ed.
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2. 2   MATERIAL

A.    Hi gh Densi t y Pol yet hyl ene ( HDPE)  Sol i d and Pr of i l e Wal l  Pi pe:   
Conf or m t o t he r equi r ement s of  Sect i on 33 11 16. 00 -  Hi gh Densi t y 
Pol yet hyl ene ( HDPE)  Sol i d and Pr of i l e Wal l  Pi pe,  and as shown on t he 
Drawings.

B.    Concr et e:   Except  as not ed on t he Dr awi ngs or  pr ovi ded ot her wi se 
i n t he Techni cal  Speci f i cat i ons,  concr et e f or  r ei nf or ced concr et e box 
sewer s,  i nl et s,  j unct i on boxes,  manhol es and ot her  dr ai nage st r uct ur es 
shal l  be Cl ass C concr et e as descr i bed i n Sect i on 03 30 00 -  
CAST- I N- PLACE CONCRETE.  The mat er i al s,  pr opor t i oni ng,  t est i ng,  mi x i ng,  
pl aci ng,  f or ms and f i ni shi ng shal l  be i n accor dance wi t h t he 
r equi r ement s of  t he af or ement i oned Sect i on.

C.    Rei nf or c i ng St eel :  Rei nf or c i ng st eel  bar s wher e i ndi cat ed on t he 
Dr awi ngs f or  st or m dr ai nage st r uct ur es,  i ncl udi ng r ei nf or ced concr et e 
box sewer s,  and speci al  dr ai nage st r uct ur es,  shal l  be new bi l l et  st eel  
r ei nf or c i ng bar s conf or mi ng t o t he r equi r ement s of  Sect i on 03 30 00 -  
CAST- I N- PLACE CONCRETE.  The f abr i cat i on,  spl i c i ng,  pl aci ng and suppor t  
of  such bar s shal l  be i n accor dance wi t h t he r equi r ement s of  t he 
af or ement i oned Sect i on.

D.    Pr ecast  Concr et e Manhol es:  Conf or m t o r equi r ement s of  Sect i on 
33 05 15 PRECAST CONCRETE MANHOLES AND JUNCTI ON BOXES,  and as shown on 
t he Dr awi ngs.

E.    Cast  I r on Fr ames and Cover s:  Cast  i r on f or  manhol e f r ames and 
cover s and i nl et  gr at es,  f r ames and beams,  shal l  conf or m t o t he shape 
and di mensi ons shown on t he Dr awi ngs and shal l  be c l ean and per f ect ,  
f r ee f r om sand or  bl ow hol es or  ot her  def ect s.  Hol es i n cover  must  be 
f r ee f r om pl ugs and shal l  be c l ean.  Bear i ng sur f aces of  manhol e f r ames 
and cover s ar e t o be machi ned so t hat  even bear i ng may be had i n any 
posi t i on i n whi ch manhol e cover  i s  seat ed i n t he f r ame.  Cast  i r on shal l  
conf or m t o ASTM A48/ A48M f or  Cl ass 30 Gr ay Cast  I r on.  Al l  f r ames and 
cover s shal l  be ai r cr af t  r at ed as per  Sect i on 33 08 40. 00 FRAMES,  
GRATES,  RI NGS AND COVERS,  unl ess appr oved ot her wi se by t he Owner ' s 
Representative.

F.    Concr et e Tr ench Dr ai ns:

1.    Concr et e Tr ench:

a.    Concr et e f or  t he concr et e t r ench shal l  be Cl ass C i n 
accor dance wi t h Sect i on 03 30 00 -  CAST- I N- PLACE CONCRETE.
  
b.    The ar ea f r om whi ch soi l  i s  excavat ed adj acent  t o t he wal l s 
of  t he t r ench f r om bot t om of  concr et e t o bot t om of  pavement ,  as 
shown on t he Dr awi ngs,  shal l  be backf i l l ed wi t h cement  st abi l i zed 
sand,  f ur ni shed and pl aced i n accor dance wi t h Sect i on 31 32 13. 17 
-  CEMENT STABI LI ZED SAND FI LL.

2.    Gr at es and Fr ames:

a.    Gr at es and f r ames shal l  be ext r a heavy dut y,  East  Jor dan 6954 
or  Owner  appr oved subst i t ut i on.   Di mensi onal  t ol er ances f or  t he 
pl acement  of  f r ames and gr at es shal l  be as desi gnat ed on t he 
Dr awi ngs,  gr at es t o be f i xed t o f r ame wi t h al t er nat i ng f i xed 
anchor  pi n and r emovabl e anchor  pi n i n accor dance wi t h t he 
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manuf act ur er s r ecommendat i ons,  and i nst al l at i ons not  meet i ng such 
t ol er ances wi l l  be r ej ect ed.  Duct i l e i r on gr at es shal l  conf or m t o 
ASTM A536 Gr ade 80- 55- 06.

b.    The Cont r act or  shal l  f ur ni sh t he Owner ' s Repr esent at i ve wi t h 
aut hent i c,  l egi bl e mi l l  t est  r epor t s f or  al l  t he t r ench cast i ngs.   
Tr ench cast i ngs shal l  not  be used unl ess l abor at or y t est s made by 
a l abor at or y sel ect ed by t he Owner ' s Repr esent at i ve det er mi ne t hat  
t he cast  i r on conf or ms t o t he above ASTM Speci f i cat i ons.   The cost  
of  such t est s shal l  be pai d by t he Cont r act or .   I n t he event  
l abor at or y t est s ar e used i n l i eu of  mi l l  t est  r epor t s,  accept ance 
of  t he duct i l e i r on mat er i al  by t he Owner ' s Repr esent at i ve wi l l  be 
made on t he basi s of  accept abl e t est s r esul t s of  cast i ngs.

G.    Duct i l e I r on Fr ames and Cover s:   Duct i l e i r on f or  manhol e f r ames 
and cover s and i nl et  gr at es,  f r ames and beams shal l  conf or m t o t he 
shape and di mensi ons shown on t he Dr awi ngs and shal l  be c l ean,  f r ee 
f r om sand or  bl ow hol es or  ot her  def ect s.   Hol es i n cover s must  be f r ee 
f r om pl ugs and shal l  be c l ean.   Bear i ng sur f aces of  manhol e f r ames and 
cover s ar e t o be machi ned so t hat  even bear i ng may be had i n any 
posi t i on i n whi ch manhol e cover  i s  seat ed i n t he f r ame.   Duct i l e i r on 
shal l  conf or m t o ASTM A536.

E.    Endwal l  st r uct ur es:  Pr ovi de endwal l  st r uct ur es i n accor dance wi t h 
TxDOT st andar d det ai l  CH- FW- 0 f or  concr et e headwal l s.  Ri pr ap pr ot ect i on 
at  endwal l s shal l  be pr ovi ded i n accor dance wi t h TxDOT I t em 432 Ri pr ap.  
Ri pr ap pr ot ect i on shal l  be 18 i nches t hi ck,  and shal l  ext end up t he 
s i de s l opes t o t he t op of  t he pi pe el evat i on and ext end out  f r om t he 
endwal l  a di st ance equal  t o s i x t i mes t he pi pe di amet er .

PART 3   EXECUTI ON

3. 1   REI NFORCED CONCRETE SEWER PI PE

A.    Gener al :

1.    The Cont r act or  shal l  t ake speci al  car e t o l ocat e onl y Cl ass 
I V pi pe under  al l  r ai l r oads f or  not  l ess t han t he di st ances shown 
on t he Dr awi ngs.  Wher e no di st ance i s shown,  Cl ass I V pi pe shal l  
ext end under  r ai l r oad t r acks t o not  l ess t han t en f eet  f r om 
cent er l i ne of  t r ack as measur ed at  r i ght  angl es t o t r ack.

2.    El l i pt i cal l y  r ei nf or ced pi pe shal l  be car ef ul l y  l ai d wi t h 
el l i pt i cal  r ei nf or cement  c l osest  t o out s i de of  t he pi pe at  s i des 
of  pi pe on t he pi pe' s hor i zont al  axi s.

3.    No pi pe shal l  be l ai d t hat  has spal l s or  cr acks on ei t her  end 
t hat  woul d af f ect  t he t i ght ness of  t he j oi nt .  The pi pe must  be 
st amped by a compet ent  t est i ng l abor at or y as evi dence of  
compl i ance wi t h t he ASTM Speci f i cat i ons.

4.    I nst al l  i n accor dance wi t h pi pe manuf act ur er ' s 
r ecommendat i ons and as speci f i ed i n t hi s Sect i on.

B.    Layi ng Pi pe:

1.    Al l  sewer s shal l  be l ai d t r ue t o l i ne and gr ade wi t h bel l s 
upgr ade.  The sect i ons of  t he pi pe shal l  be so l ai d and f i t t ed 
t oget her  t hat  when compl et e t he sewer  wi l l  have a smoot h and 
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uni f or m i nver t .  The pi pe shal l  be kept  t hor oughl y c l ean so t hat  
j oi nt i ng compound wi l l  adher e.  Each pi pe shal l  be i nspect ed f or  
def ect s bef or e bei ng l ower ed i nt o t he t r ench.

2.    The excavat i on of  t r enches shal l  be f ul l y  compl et ed at  a 
suf f i c i ent  di st ance,  not  exceedi ng 100 f eet  unl ess per mi t t ed by 
t he Owner ' s Repr esent at i ve,  i n advance of  t he l ayi ng of  t he sewer  
t o mai nt ai n a t r ue al i gnment .

3.    The exposed ends of  al l  pi pes shal l  be f ul l y  pr ot ect ed wi t h a 
boar d or  ot her  appr oved st opper  t o pr event  ear t h or  ot her  
subst ances f r om ent er i ng t he pi pe.  The i nt er i or  of  t he sewer  shal l  
be car ef ul l y  c l eaned f r om al l  di r t ,  cement ,  or  super f l uous 
mat er i al  of  ever y descr i pt i on as t he wor k pr ogr esses.

4.    I nst al l  pi pe t o l i ne and gr ade i ndi cat ed on Dr awi ngs.   Pl ace 
pi pe so t hat  i t  has a cont i nuous bear i ng of  bar r el  on beddi ng 
mat er i al  wi t h no voi ds,  i s  l ai d i n t r ench so i nt er i or  sur f aces of  
pi pe f ol l ows gr ades and al i gnment s i ndi cat ed.   The Cont r act or  wi l l  
not  be aut hor i zed t o put  i n s i phons or  ot her  st r uct ur es whi ch wi l l  
al l ow t he sewer  t o devi at e f r om t he gi ven l i ne wi t hout  t he wr i t t en 
aut hor i t y of  t he Owner ' s Repr esent at i ve.

5.    The pi pes shal l  be l ai d wi t h t he spi got  end downst r eam 
ent er i ng t he bel l  t o f ul l  dept h and i n such manner  as not  t o dr ag 
ear t h i nt o t he annul ar  space f or  t he gr out i ng of  t he j oi nt s.

C.    Pi pe Beddi ng:

1.    The pi pe shal l  be bedded i n t he t r ench as descr i bed her ei n 
and as shown on t he Dr awi ngs.  I n ever y case wher e t r enches have 
been excavat ed bel ow t he speci f i ed dept h f or  beddi ng,  t he dept h of  
beddi ng bel ow pi pe shal l  be i ncr eased t o f i l l  t he over - dept h space.

2.    Except  under  r ai l r oad t r acks,  beddi ng shal l  be done i n t he 
f ol l owi ng manner  and as shown by Pi pe I nst al l at i on i n t he Dr awi ngs:

a.    The bot t om of  t he t r ench f or  t he pi pe bar r el  shal l  be 
excavat ed t o a l i ne par al l el  t o t he f l ow l i ne of  t he pi pe and t o a 
dept h of  not  l ess t han t hr ee i nches bel ow t he bel l  when bel l  and 
spi got  i s  used,  and not  l ess t han f i ve i nches bel ow t he out s i de of  
t he pi pe bar r el  when t ongue and gr oove pi pe i s used.  The cement  
st abi l i zed sand shal l  be spr ead over  t he ent i r e bot t om of  t he 
sewer  t r ench t o t he f l ow- l i ne gr ade of  t he sewer  af t er  whi ch a 
subgr ade conf or mi ng t o t he out s i de shape of  t he pi pe shal l  be 
pr epar ed.  Cement  st abi l i zed sand shal l  be used t o backf i l l  t he 
sewer  t r ench up t o t he hor i zont al  di amet er  of  t he pi pe af t er  t he 
pi pe has been i nst al l ed or  above as shown i n t he Dr awi ngs.  The 
cement  st abi l i zed sand f or  pi pe beddi ng and pi pe t r ench backf i l l  
shal l  be composed of  cour se- gr ai ned sand and not  l ess t han one and 
one- hal f  sacks of  Por t l and cement  per  cubi c yar d of  mi xt ur e,  mi xed 
i n a concr et e t ype mi xer .  Thi s mat er i al  cannot  be used af t er  i t  
l oses i t s moi st ur e cont ent  or  dr i es out .  I t  shal l  be r odded i n t he 
t r ench and t he ar ea bet ween t he hor i zont al  di amet er  of  t he pi pe 
and bot t om of  t he t r ench shal l  be f r ee of  cavi t i es.

b.    Loose ear t h backf i l l  mat er i al  shal l  be pl aced t o a dept h of  
s i x i nches above t he pi pe bef or e ceasi ng oper at i ons f or  t he day.  
No backf i l l  i n excess of  s i x i nches above t he t op of  t he pi pe 
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shal l  be pl aced on t he same day t he pi pe i s l ai d and bedded.  
Backf i l l  above t he pi pe shal l  be done as pr escr i bed f or  
backf i l l i ng r ei nf or ced concr et e dr ai nage sewer s i n Sect i on 
31 23 35. 00 -  Excavat i on and Backf i l l  f or  Ut i l i t i es.

c.    Wher e t he t r ench bot t om seeps wat er  t o t he ext ent  sof t  
unst abl e condi t i ons ar e pr oduced,  washed shel l  must  be subst i t ut ed 
f or  cement  st abi l i zed sand under  t he pi pe.

3.    Al i gnment  of  pi pe wi l l  be checked and any mi sal i gnment  shal l  
be cor r ect ed as set  out  f or  sewer  pi pe,  r egar dl ess of  t ype of  
bedding.

3. 2   REI NFORCED CONCRETE SEWER PI PE EXCAVATI ON,  TRENCHI NG AND BACKFI LLI NG 
FOR REI NFORCED CONCRETE DRAI NAGE SEWERS,  MANHOLES,  I NLETS AND APPURTENANCES

A.    Gener al :

1.    What ever  subst ances encount er ed shal l  be excavat ed t o t he 
dept h of  sewer s,  manhol es,  i nl et s and ot her  dr ai nage st r uct ur es 
shown on t he Dr awi ngs.  Excavat ed mat er i al  shal l  be used f or  f i l l  
or  backf i l l ,  as di r ect ed by t he Owner ' s Repr esent at i ve pr ovi ded i t  
meet s t he r equi r ement s of  Sect i on 31 23 23. 13 -  Ut i l i t y  Backf i l l  
Mat er i al s or  Sect i on 31 23 35. 00 -  Excavat i on and Backf i l l  f or  
Utilities.

2.    The Cont r act or  shal l  f ur ni sh and pl ace i n posi t i ons as 
di r ect ed by t he Owner ' s Repr esent at i ve,  al l  t he necessar y bat t er  
boar ds f or  l ocat i ng t he wor k.  The gr ade boar ds shal l  be of  such 
s i ze t i mber  as t he Owner ' s Repr esent at i ve di r ect s and be 
subst ant i al l y  suppor t ed.  The bat t er  boar ds shal l  be one i nch by 
t hr ee i nches,  pl aned on al l  f our  s i des t o t r ul y par al l el  f aces.  
The boar ds and al l  l ocat i on st akes must  be pr ot ect ed f r om i nj ur y 
or  change,  and t wi l l ed l i nes f or  use i n gi v i ng l i nes and gr ades,  
t he necessar y pl ummet s and gr aduat ed pol es shal l  be of  a f or m 
appr oved by t he Owner ' s Repr esent at i ve.

3.    Excavat i ons f or  manhol es,  i nl et s and ot her  accessor i es shal l  
have 12 i nch mi ni mum and 24 i nch maxi mum cl ear ance on al l  s i des.

4.    Excess excavat i on bel ow r equi r ed l evel ,  except  as ot her wi se 
speci f i ed,  shal l  be backf i l l ed wi t h ear t h,  sand,  gr avel  or  
concr et e as di r ect ed by t he Owner ' s Repr esent at i ve,  and t hor oughl y 
tamped.

5.    Unst abl e soi l  shal l  be r emoved and r epl aced wi t h sel ect  
mat er i al  appr oved by t he Owner ' s Repr esent at i ve,  t hor oughl y t amped 
i nt o pl ace.  The dept h of  r emoval  of  unst abl e soi l  shal l  be as 
shown on t he Dr awi ngs.

6.    Gr ound adj acent  t o al l  excavat i ons shal l  be gr aded t o pr event  
wat er  r unni ng i nt o excavat i ons and any wat er  accumul at ed i n t he 
excavat i ons wi l l  be r emoved by pumpi ng or  ot her  means appr oved by 
t he Owner ' s Repr esent at i ve.

B.    Tr ench Excavat i on:

1.    Conf or m t o r equi r ement s of  Sect i on 31 23 35. 00 -  Excavat i on 
and Backf i l l  f or  Ut i l i t i es.
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2.    See r equi r ement s f or  t he const r uct i on of  concr et e pi pe 
her ei naf t er  under  t hi s Sect i on f or  speci al  excavat i on and 
backf i l l i ng pr ovi s i ons f or  r ei nf or ced concr et e box sewer s.

C.    Dewat er i ng Tr ench:   No box sewer  or  pi pe sewer  shal l  be l ai d i n a 
t r ench i n t he pr esence of  wat er .  Al l  wat er  shal l  be r emoved f r om t r ench 
suf f i c i ent l y ahead of  sewer  pl aci ng oper at i on t o ensur e a dr y,  f i r m bed 
on whi ch t o pl ace t he sewer ,  and t r ench wi l l  cont i nue t o be dewat er ed 
unt i l  af t er  al l  concr et e,  mor t ar  and j oi nt  mat er i al  i s  set .  Removal  of  
wat er  may be accompl i shed by bai l i ng,  pumpi ng,  or  pumpi ng i n connect i on 
wi t h wel l - poi nt  i nst al l at i on,  as t he par t i cul ar  s i t uat i on may war r ant .  
I t  i s  t he Cont r act or ' s r esponsi bi l i t y  t o i dent i f y l ocat i ons wher e 
dewat er i ng i s war r ant ed and t o pr ovi de dewat er i ng.  Dewat er i ng i s t o be 
pr ovi ded at  no addi t i onal  cost  t o t he Owner .

D.    Br aci ng and Shor i ng:   Wher e necessar y,  i n t he Owner ' s 
Repr esent at i ve' s opi ni on,  t he s i des of  t he t r ench shal l  be br aced and 
r ender ed secur e t o t he sat i sf act i on of  t he Owner ' s  Repr esent at i ve unt i l  
t he sewer  has been l ai d and t he t r enches backf i l l ed as her ei naf t er  
speci f i ed t o a dept h of  at  l east  12 i nches above t he t op of  sewer .  Al l  
br aci ng or  sheet  pi l i ng shal l  be pr ovi ded at  t he Cont r act or ' s expense 
and no ext r a compensat i on wi l l  be al l owed t her ef or e except  such t i me 
t hat  i s  or der ed l ef t  i n t he t r ench by t he Owner ' s Repr esent at i ve.   The 
Cont r act or  shal l  at  al l  t i mes r emai n r esponsi bl e f or  br aci ng and 
shor i ng as wel l  as wor ker  saf et y.   

E.    Backf i l l i ng:

1.    The f ol l owi ng met hod of  backf i l l i ng shal l  be used over  and 
ar ound pr ecast  pi pe,  manhol es,  i nl et s and ot her  sewer  
appur t enances.  Backf i l l  mat er i al  meet i ng t he r equi r ement s of  
Section 31 23 23. 13  -  Ut i l i t y  Backf i l l  Mat er i al s,  appr oved by t he 
Owner ' s Repr esent at i ve,  shal l  be pl aced i n s i x- i nch ( l oose 
t hi ckness)  maxi mum l ayer s and car ef ul l y  compact ed up t o a mi ni mum 
of  one f oot  above t he t op of  t he sewer .  For  al l  s t or m sewer  pi pes 
f r om a poi nt  one f oot  above t he t op of  sewer  or  l eads t o a poi nt  
one and one- hal f  f oot  bel ow t he sur f ace of  t he gr ound backf i l l  
wi l l  be pl aced i n accor dance wi t h Sect i on 31 23 35. 00 -  Excavat i on 
and Backf i l l  f or  Ut i l i t i es.

2.    Af t er  t hi s oper at i on has been compl et ed t o t he sat i sf act i on 
of  t he Owner ' s Repr esent at i ve,  t he f i nal  one and one- hal f  f oot  
shal l  be pl aced and hand or  machi ne compact ed or  r ol l ed t o secur e 
compact i on as di r ect ed by t he Owner ' s Repr esent at i ve.  The Owner ' s 
Repr esent at i ve r eser ves t he r i ght  t o r equi r e t he Cont r act or  t o use 
sel ect  mat er i al  f or  t he backf i l l  at  no ext r a compensat i on.

3.    The f ol l owi ng met hod of  backf i l l i ng shal l  be empl oyed wher e 
t he sewer s,  manhol es,  i nl et s and ot her  dr ai nage appur t enances wi l l  
be under  shed or  war ehouse f l oor s,  pavement s,  paved r oadways,  or  
r ai l r oad t r acks as i ndi cat ed on t he Dr awi ngs.  Pl ace backf i l l  i n 
accor dance wi t h Sect i on 31 23 35. 00 -  Excavat i on and Backf i l l  f or  
Ut i l i t i es.   Mat er i al  appr oved by t he Owner ' s Repr esent at i ve shal l  
be pl aced ar ound and over  pi pes or  sewer s i n s i x- i nch ( l oose 
t hi ckness)  maxi mum l ayer s and car ef ul l y  compact ed up t o a mi ni mum 
of  s i x i nches above t he t op of  pi pe or  sewer .  Above t hi s l evel  
over  pi pe and ar ound st r uct ur es,  t he ear t h backf i l l  shal l  be 
compact ed wi t h power  equi pment  by l ayer s not  t o exceed si x i nches 
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( compact ed t hi ckness) .   Pocket s of  s i l t y  and spongy mat er i al  t hat  
may be f ound i n t he or i gi nal  undi st ur bed soi l  shal l  not  be 
consi der ed i n maki ng t he compar i son.  Moi st ur e shal l  be added or  
t he soi l  be al l owed t o dr y out  i f  necessar y t o achi eve t he 
r equi r ed moi st ur e cont ent .  

4.    The backf i l l  ar ound manhol es and i nl et s under  pavement s and 
r ai l r oads shal l  not  be pl aced unt i l  t he day af t er  t he st r uct ur e i s 
bui l t  and shal l  be power  t amped f r om t he bot t om of  t he excavat i on 
t o t he subgr ade,  compact ed t he same as speci f i ed above f or  
connect i ng sewer s and l eads i n t hese ar eas.

5.    The backf i l l  as out l i ned above f or  pavement  and r ai l r oad 
ar eas shal l  ext end under  al l  pavement s and t o a poi nt  f i ve f eet  
beyond t he pavement  and al so under  al l  exi st i ng and pr oposed 
r ai l r oad t r acks shown on t he Dr awi ngs t o a poi nt  12 f eet  f r om 
cent er l i ne of  each t r ack.

3. 3   HI GH DENSI TY POLYETHYLENE ( HDPE)  SOLI D AND PROFI LE WALL PI PE:

A.    Gener al :

1.    What ever  subst ances encount er ed shal l  be excavat ed t o t he 
dept h of  sewer s,  manhol es,  i nl et s and ot her  dr ai nage st r uct ur es 
shown on t he Dr awi ngs.  Excavat ed mat er i al  shal l  be used f or  f i l l  
or  backf i l l ,  as di r ect ed by t he Owner ' s Repr esent at i ve pr ovi ded i t  
meet s t he r equi r ement s of  Sect i on 31 23 23. 13 -  Ut i l i t y  Backf i l l  
Mat er i al s or  Sect i on 31 23 35. 00 -  Excavat i on and Backf i l l  f or  
Utilities.

2.    The Cont r act or  shal l  f ur ni sh and pl ace i n posi t i ons as 
di r ect ed by t he Owner ' s Repr esent at i ve,  al l  t he necessar y bat t er  
boar ds f or  l ocat i ng t he wor k.  The gr ade boar ds shal l  be of  such 
s i ze t i mber  as t he Owner ' s Repr esent at i ve di r ect s and be 
subst ant i al l y  suppor t ed.  The bat t er  boar ds shal l  be one i nch by 
t hr ee i nches,  pl aned on al l  f our  s i des t o t r ul y par al l el  f aces.  
The boar ds and al l  l ocat i on st akes must  be pr ot ect ed f r om i nj ur y 
or  change,  and t wi l l ed l i nes f or  use i n gi v i ng l i nes and gr ades,  
t he necessar y pl ummet s and gr aduat ed pol es shal l  be of  a f or m 
appr oved by t he Owner ' s Repr esent at i ve.

3.    Excavat i ons f or  manhol es,  i nl et s and ot her  accessor i es shal l  
have 12 i nch mi ni mum and 24 i nch maxi mum cl ear ance on al l  s i des.

4.    Excess excavat i on bel ow r equi r ed l evel ,  except  as ot her wi se 
speci f i ed,  shal l  be backf i l l ed wi t h ear t h,  sand,  gr avel  or  
concr et e as di r ect ed by t he Owner ' s Repr esent at i ve,  and t hor oughl y 
tamped.

5.    Unst abl e soi l  shal l  be r emoved and r epl aced wi t h sel ect  
mat er i al  appr oved by t he Owner ' s Repr esent at i ve,  t hor oughl y t amped 
i nt o pl ace.  The dept h of  r emoval  of  unst abl e soi l  shal l  be as 
shown on t he Dr awi ngs.

6.    Gr ound adj acent  t o al l  excavat i ons shal l  be gr aded t o pr event  
wat er  r unni ng i nt o excavat i ons and any wat er  accumul at ed i n t he 
excavat i ons wi l l  be r emoved by pumpi ng or  ot her  means appr oved by 
t he Owner ' s Repr esent at i ve.
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B.    Tr ench Excavat i on:

1.    Conf or m t o r equi r ement s of  Sect i on 31 23 35. 00 -  Excavat i on 
and Backf i l l  f or  Ut i l i t i es.

2.    See r equi r ement s f or  t he const r uct i on of  HDPE pi pe sewer s 
her ei naf t er  under  t hi s Sect i on f or  speci al  excavat i on and 
backf i l l i ng pr ovi s i ons.

C.    Dewat er i ng Tr ench:   No pi pe sewer  shal l  be l ai d i n a t r ench i n t he 
pr esence of  wat er .  Al l  wat er  shal l  be r emoved f r om t r ench suf f i c i ent l y 
ahead of  sewer  pl aci ng oper at i on t o ensur e a dr y,  f i r m bed on whi ch t o 
pl ace t he sewer ,  and t r ench wi l l  cont i nue t o be dewat er ed unt i l  af t er  
al l  j oi nt  mat er i al s ar e set  and t est ed wat er  t i ght  as per  desi gn 
cal cul at i ons and manuf act ur er  gui del i nes.  Removal  of  wat er  may be 
accompl i shed by bai l i ng,  pumpi ng,  or  pumpi ng i n connect i on wi t h 
wel l - poi nt  i nst al l at i on,  as t he par t i cul ar  s i t uat i on may war r ant .  I t  i s  
t he Cont r act or ' s  r esponsi bi l i t y  t o i dent i f y l ocat i ons wher e dewat er i ng 
i s war r ant ed and t o pr ovi de dewat er i ng i n accor dance wi t h Sect i on 
01 57 25. 00 -  Gr ound Wat er  & Sur f ace Wat er  Cont r ol .   Dewat er i ng i s t o 
be pr ovi ded at  no addi t i onal  cost  t o t he Owner .

Br aci ng and Shor i ng:   Wher e necessar y,  i n t he Owner ' s Repr esent at i ve' s 
opi ni on,  t he s i des of  t he t r ench shal l  be br aced and r ender ed secur e t o 
t he sat i sf act i on of  t he Owner ' s Repr esent at i ve unt i l  t he sewer  has been 
l ai d and t he t r enches backf i l l ed as her ei naf t er  speci f i ed t o a dept h of  
at  l east  12 i nches above t he t op of  sewer .  Al l  br aci ng or  sheet  pi l i ng 
shal l  be pr ovi ded at  t he Cont r act or ' s expense and no ext r a compensat i on 
wi l l  be al l owed.   The Cont r act or  shal l  at  al l  t i mes r emai n r esponsi bl e 
f or  br aci ng and shor i ng as wel l  as wor ker  saf et y.  

D.    Backf i l l i ng:

1.    The f ol l owi ng met hod of  backf i l l i ng shal l  be used over  and 
ar ound HDPE pi pe,  concr et e manhol es,  i nl et s and ot her  sewer  
appur t enances.  Backf i l l  mat er i al  meet i ng t he r equi r ement s of  
Section 31 23 23. 13  -  Ut i l i t y  Backf i l l  Mat er i al s,  appr oved by t he 
Owner ' s Repr esent at i ve,  shal l  be pl aced i n s i x- i nch ( l oose 
t hi ckness)  maxi mum l ayer s and car ef ul l y  compact ed up t o a mi ni mum 
of  one f oot  above t he t op of  t he sewer .  For  al l  s t or m sewer  pi pes 
f r om a poi nt  one f oot  above t he t op of  sewer  or  l eads t o a poi nt  
one and one- hal f  f oot  bel ow t he sur f ace of  t he gr ound backf i l l  
wi l l  be pl aced i n accor dance wi t h Sect i on 31 23 35. 00 -  Excavat i on 
and Backf i l l  f or  Ut i l i t i es.

2.    Af t er  t hi s oper at i on has been compl et ed t o t he sat i sf act i on 
of  t he Owner ' s Repr esent at i ve,  t he f i nal  one and one- hal f  f oot  
shal l  be pl aced and hand or  machi ne compact ed or  r ol l ed t o secur e 
compact i on as di r ect ed by t he Owner ' s Repr esent at i ve.  The Owner ' s 
Repr esent at i ve r eser ves t he r i ght  t o r equi r e t he Cont r act or  t o use 
sel ect  mat er i al  f or  t he backf i l l  at  no ext r a compensat i on.

3.    The f ol l owi ng met hod of  backf i l l i ng shal l  be empl oyed wher e 
t he sewer s,  manhol es,  i nl et s and ot her  dr ai nage appur t enances wi l l  
be under  shed or  war ehouse f l oor s,  pavement s,  paved r oadways,  or  
r ai l r oad t r acks as i ndi cat ed on t he Dr awi ngs.  Pl ace backf i l l  i n 
accor dance wi t h Sect i on 31 23 35. 00 -  Excavat i on and Backf i l l  f or  
Ut i l i t i es.   Mat er i al  appr oved by t he Owner ' s Repr esent at i ve shal l  
be pl aced ar ound and over  pi pes or  sewer s i n s i x- i nch ( l oose 
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t hi ckness)  maxi mum l ayer s and car ef ul l y  compact ed up t o a mi ni mum 
of  s i x i nches above t he t op of  pi pe or  sewer .  Above t hi s l evel  
over  pi pe and ar ound st r uct ur es,  t he ear t h backf i l l  shal l  be 
compact ed wi t h power  equi pment  by l ayer s not  t o exceed si x i nches 
( compact ed t hi ckness) .   Pocket s of  s i l t y  and spongy mat er i al  t hat  
may be f ound i n t he or i gi nal  undi st ur bed soi l  shal l  not  be 
consi der ed i n maki ng t he compar i son.  Moi st ur e shal l  be added or  
t he soi l  be al l owed t o dr y out  i f  necessar y t o achi eve t he 
r equi r ed moi st ur e cont ent .  

4.    The backf i l l  ar ound manhol es and i nl et s under  pavement s and 
r ai l r oads shal l  not  be pl aced unt i l  t he day af t er  t he st r uct ur e i s 
bui l t  and shal l  be power  t amped f r om t he bot t om of  t he excavat i on 
t o t he subgr ade,  compact ed t he same as speci f i ed above f or  
connect i ng sewer s and l eads i n t hese ar eas.

5.    The backf i l l  as out l i ned above f or  pavement  and r ai l r oad 
ar eas shal l  ext end under  al l  pavement s and t o a poi nt  f i ve f eet  
beyond t he pavement  and al so under  al l  exi st i ng and pr oposed 
r ai l r oad t r acks shown on t he Dr awi ngs t o a poi nt  12 f eet  f r om 
cent er l i ne of  each t r ack.

3. 4   MANHOLES

A.    Manhol es shal l  be const r uct ed at  l ocat i ons shown on t he Dr awi ngs,  
of  t he t ype and dept h i ndi cat ed,  i n accor dance wi t h det ai l s  shown on 
t he Dr awi ngs and t hese Speci f i cat i ons.

B.    Pi pe connect i ons ar e t o be wat er  t i ght .

C.    Wal l s f or  s t r uct ur es wi t hi n paved ar ea ar e t o be const r uct ed of  
Cl ass C concr et e.  Wal l s f or  st r uct ur es out s i de of  pr oposed or  f ut ur e 
paved ar eas may be const r uct ed of  Cl ass C concr et e or  br i ck.  Wher e 
br i ck i s used i n t he const r uct i on of  manhol es,  ever y f i f t h cour se of  
br i ck shal l  be l ai d i n such a manner  as t o ef f ect  a t i e bet ween such 
cour se and t he cour ses i mmedi at el y t her e under .  I n gener al ,  t he l ong 
axi s of  t he t i e cour se wi l l  be per pendi cul ar  t o t he l ong axi s of  t he 
pr ecedi ng f our  cour ses.  Thor oughl y wet  br i ck bef or e l ayi ng.

D.    On pi pe sewer s,  t he concr et e f oundat i on f or  manhol es shal l  be 
pl aced as soon as pr act i cabl e af t er  t he sewer  i s compl et e t hr ough t he 
manhol e l ocat i on.  Unl ess ot her wi se di r ect ed,  bases f or  manhol es or  
monol i t hi c concr et e sewer s shal l  be pl aced at  t he same t i me t he sewer  
i s bei ng const r uct ed.  St eps shal l  be pl aced i n wal l s as shown by 
Dr awi ngs.  One- hal f  i nch mor t ar  j oi nt s shal l  be used i n br i ck wor k,  
st r uck f l ush on i nsi de of  manhol e.  The out s i de of  br i ck manhol es shal l  
be pl ast er ed wi t h one- hal f  i nch mor t ar  cover  car r i ed up wi t h t he br i ck 
work.

E.    Al l  mor t ar  shal l  consi st  of  one par t  Por t l and cement  and t hr ee 
par t s c l ean,  dur abl e,  shar p sand meet i ng t he speci f i cat i ons f or  
concr et e mat er i al .

F.    Wher e i nl et  l eads,  mai n or  l at er al  pi pe sewer s ent er  manhol es,  
pi pes shal l  be cut  of f  f l ush wi t h i nsi de of  manhol e and any 
i r r egul ar i t i es shal l  be poi nt ed up wi t h mor t ar .

G.    Set  t he cast  i r on manhol e cover  f r ame i n a f ul l  mor t ar  bed and 
adj ust ed t o t he el evat i ons on t he Dr awi ngs.  The i nver t s of  t he sewer  
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l i nes ent er i ng t he manhol e at  or  near  t he f l ow l i ne el evat i on of  t he 
manhol e shal l  be shaped and gr out ed acr oss t he f l oor  of  t he manhol e 
usi ng mor t ar  t o obt ai n t he pr oper  cont our .

3. 5   I NLETS AND DRAI NAGE JUNCTI ON BOXES

A.    Al l  i nl et s and j unct i on boxes shal l  be const r uct ed t o l i ne and 
gr ade at  t he l ocat i ons shown on t he Dr awi ngs i n accor dance wi t h det ai l s  
shown i n t he Dr awi ngs and t hese Speci f i cat i ons.   The wal l s of  cast  i n 
pl ace i nl et s may be const r uct ed of  Cl ass C concr et e or  of  br i ck.  Cast  
i n pl ace j unct i on boxes shal l  be Cl ass C concr et e.  The f l oor  s l ab and 
beam f or  i nl et s shal l  be Cl ass C concr et e.  Al l  i nl et  and j unct i on box 
l eads shal l  be neat l y cut  of f  at  t he i nsi de f ace of  i nl et  or  box wal l  
and poi nt ed up wi t h mor t ar .  For ms wi l l  be r equi r ed f or  bot h t he out s i de 
and i nsi de f aces of  concr et e i nl et  of  box wal l s except  when t he nat ur e 
of  t he mat er i al  excavat ed i s such t hat  i t  can be hand t r i mmed t o a 
smoot h ver t i cal  f ace,  t he out s i de f or ms may be omi t t ed i f  appr oved by 
t he Owner ' s Repr esent at i ve.

B.    Pi pe connect i ons ar e t o be wat er  t i ght .

C.    Shape f l oor  of  i nl et s and boxes by f i l l i ng wi t h mor t ar  t o pr ovi de 
channel s bet ween ends of  pi pes.

D.    Cast  i r on i nl et  pl at e f r ames shal l  be accur at el y adj ust ed t o l i ne,  
gr ade,  and sl ope,  and gr out ed i n pl ace wi t h mor t ar .

E.    Mor t ar  used f or  const r uct i on of  i nl et s shal l  be as speci f i ed f or  
manholes.

F.    Al l  mor t ar  shal l  consi st  of  one par t  Por t l and cement  and t hr ee 
par t s c l ean,  dur abl e,  shar p sand meet i ng t he speci f i cat i ons f or  
concr et e mat er i al .

3. 6   CONCRETE TRENCH DRAI NS

A.    Al l  concr et e t r ench dr ai ns shal l  be const r uct ed t o l i ne and gr ade 
at  t he l ocat i ons shown on t he Dr awi ngs i n accor dance wi t h det ai l s  shown 
i n t he Dr awi ngs and t hese Speci f i cat i ons.

B.    Shape concr et e t r ench wi t h f or ms.  When i nst al l i ng t he f r ame and 
gr at e uni t s on t he f or ms keep t he sect i ons t i ght  t o one anot her  t o 
el i mi nat e cr eep.  Make sur e t he gap bet ween t he gr at e and t he concr et e 
i s not  exceedi ng t he maxi mum.  Wi r e t he sect i ons t o t he br aci ng.  Pl ace 
r ebar .  Pour  concr et e wi t h compr essi ve st r engt h as not ed i n appl i cabl e 
concr et e speci f i cat i ons or  dr awi ngs.  When concr et e i s cur ed,  r emove t he 
gr at es,  mar ki ng t hei r  posi t i on and or i ent at i on t hen st r i p t he f or ms.  
Repl ace t he gr at es i n t he same l ocat i on and wi t h t he same or i ent at i on 
as t hey came out .  Bol t s shoul d be t i ght ened t o 15 f oot - pounds.

3. 7   MI SCELLANEOUS AND SPECI AL CONCRETE DRAI NAGE STRUCTURES

Al l  mi scel l aneous and speci al  r ei nf or ced concr et e dr ai nage st r uct ur es shal l  
be const r uct ed of  mat er i al s i ndi cat ed on t he Dr awi ngs and speci f i ed 
her ei nbef or e f or  sewer s,  manhol es,  and i nl et s,  t o l ocat i on,  l i ne and gr ades 
and i n accor dance wi t h det ai l s  shown on t he Dr awi ngs.  Excavat i on and 
backf i l l  met hods shal l  be i n accor dance wi t h appl i cabl e speci f i cat i ons 
pr ovi ded her ei nbef or e f or  concr et e sewer s,  i nl et s and manhol es.
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3. 8   PROTECTION

Al l  wor k,  equi pment  and mat er i al s  shal l  be pr ot ect ed at  al l  t i mes.  The 
Cont r act or  shal l  make good al l  damage caused ei t her  di r ect l y or  i ndi r ect l y 
by hi s wor kmen.  Wor k shal l  be pr oper l y pr ot ect ed t o pr event  obst r uct i on or  
damage.  Al l  pi pe openi ngs shal l  be c l osed wi t h caps or  pl ugs dur i ng 
i nst al l at i on.  Al l  equi pment  shal l  be t i ght l y cover ed and pr ot ect ed agai nst  
di r t ,  wat er ,  chemi cal  and mechani cal  i nj ur y.  At  t he f i nal  compl et i on,  al l  
wor k shal l  be t hor oughl y c l eaned and del i ver ed i n a condi t i on accept abl e t o 
t he Owner ' s Repr esent at i ve.

        - -  End of  Sect i on - -
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SECTI ON 35 20 23. 15

DREDGI NG AND DI SPOSAL
06/20

PART 1   GENERAL

Subj ect  t o t he Gener al  and Suppl ement ar y Condi t i ons,  t hi s sect i on i ncl udes 
t he suppl y of  al l  l abor ,  equi pment ,  mat er i al s,  and i nci dent al s r equi r ed t o 
compl et e t he dr edgi ng of  mat er i al  f or  t he Ber t h 6 Const r uct i on pr oj ect ,  
i ncl udi ng but  not  l i mi t ed t o cont r act or  mobi l i zat i on and demobi l i zat i on,  
l ayi ng and mai nt ai ni ng dr edge pi pel i nes and casi ngs,  dr edgi ng by mechani cal  
and/ or  hydr aul i c  met hods,  and pl aci ng wet  and dr y dr edge mat er i al s i n t he 
appr opr i at e dr edge di sposal  ar eas as i ndi cat ed on t he Cont r act  Dr awi ngs.

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1777 ( 1996;  E 2011;  R 2011)  Thi ckness of  
Text i l e Mat er i al s

ASTM D3776/ D3776M ( 2009a;  R 2017)  St andar d Test  Met hods f or  
Mass Per  Uni t  Ar ea ( Wei ght )  of  Fabr i c

ASTM D4491/ D4491M ( 2017)  St andar d Test  Met hods f or  Wat er  
Per meabi l i t y  of  Geot ext i l es by Per mi t t i v i t y

ASTM D4637/ D4637M ( 2015)  EPDM Sheet  Used i n Si ngl e- Pl y Roof  
Membrane

ASTM D4751 ( 2016)  St andar d Test  Met hod f or  
Det er mi ni ng Appar ent  Openi ng Si ze of  a 
Geotextile

ASTM D4833/ D4833M ( 2007;  E 2013;  R 2013)  I ndex Punct ur e 
Resi st ance of  Geot ext i l es,  Geomembr anes,  
and Rel at ed Pr oduct s

1. 2   SUBMITTALS

Cont r act or  shal l  pr ovi de submi t t al s i n conf or mance wi t h t he r equi r ement s of  
t he Gener al  and Suppl ement ar y Condi t i ons,  and i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.  Submi t  t he f ol l owi ng:  

SD- 01 Pr econst r uct i on Submi t t al s

Dr edge Spi l l  Cont i ngency Pl an

Pr oposed Dr edgi ng Pl an

Pr e- Dr edge Hydr ogr aphi c Sur vey

Mobi l i zat i on And Demobi l i zat i on Schedul e Of  Val ues ( Sov)
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Tur bi di t y Cont r ol  Cur t ai n And Anchor i ng Pl an

Di sposal  Met hod

Qual i t y Cont r ol  Pl an

SD- 02 Shop Dr awi ngs

Locat i on Of  Dr edge Pi pel i nes And Casi ngs

SD- 03 Pr oduct  Dat a

Tur bi di t y Cont r ol  Cur t ai n

SD- 07 Cer t i f i cat es

Dr edge Equi pment

SD- 11 Cl oseout  Submi t t al s

Post - Dr edge Hydr ogr aphi c Sur vey

1. 3   RELATED SECTI ONS

Dr awi ngs and gener al  pr ovi s i ons of  t he Cont r act ,  i ncl udi ng Gener al  and
Suppl ement ar y Condi t i ons and ot her  Di v i s i on 01 Speci f i cat i on Sect i ons,
appl y t o t hi s Sect i on.  Ot her  t echni cal  speci f i cat i on sect i ons t hat  may 
r el at e t o t hi s sect i on,  i ncl ude but  ar e not  l i mi t ed t o t he f ol l owi ng:

A.    Sect i on 02 41 00. 00 -  DEMOLI TI ON AND DECONSTRUCTI ON

1. 4   DEFINITIONS

A.    Debr i s:  Mat er i al  such as sunken or  f l oat i ng gar bage,  pl ast i c,  
wood,  met al ,  or  r ubber .

B.    Dr y Mat er i al :  Mat er i al  excavat ed above +0. 83 f eet  NAVD88.  Do not  
hydr aul i cal l y  dr edge t hi s mat er i al .

C.    Wet  Mat er i al :  Mat er i al  excavat ed bel ow +0. 83 f eet  NAVD88.  Dr edge 
t hi s mat er i al  us i ng a mechani cal  or  hydr aul i c dr edge.  Pl ace t hi s 
mat er i al  i n t he desi gnat ed l ocat i ons speci f i ed f or  each dr edgi ng met hod.

D.    Wet  Mechani cal :  Mat er i al  excavat ed bel ow +0. 83 f eet  NAVD88 usi ng 
mechani cal  dr edge equi pment  ( such as:  c l amshel l  bucket  or  dr agl i ne) .

E.    Wet  Hydr aul i c:  Mat er i al  excavat ed bel ow +0. 83 f eet  NAVD88 usi ng a 
hydr aul i c dr edge.  Pl ace t hi s mat er i al  i n cont ai ned ar eas wi t h 
dewat er i ng measur es.

1. 5   QUANTI TY OF MATERI AL

For  bi ddi ng pur poses,  assume 265, 000 CY of  dr edgi ng i s r equi r ed.  A uni t  
pr i ce i t em has been i ncl uded i n t he bi d f or  f or  di f f er ences i n act ual  
quant i t i es dr edged.  The f ol l owi ng i s f or  dt er mi nat i on of  act ual  quant i t i es 
dur i ng pr oj ect  execut i on.

A.    Est i mat ed Amount :  Det er mi ne t he t ot al  est i mat ed amount  of  mat er i al  
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f or  each dr edgi ng al t er nat i ve by pr e- dr edge soundi ngs.  The pr e- dr edge 
soundi ngs and wi l l  be obser ved by t he Owner ' s Repr esent at i ve.  Dr edgi ng 
quant i t i es wi l l  r ef l ect  condi t i ons at  t he t i me t he soundi ngs ar e 
performed.

B.    The t ot al  quant i t y shoul d i ncl ude t wo f eet  of  advanced mai nt enance 
and one f oot  of  over dr edge as i ndi cat ed on t he Cont r act  Dr awi ngs.  The 
quant i t i es l i s t ed ar e est i mat es onl y and ar e based on pr evi ous sur vey 
i nf or mat i on.  Compl et e t he wor k speci f i ed whet her  t he quant i t i es 
i nvol ved ar e gr eat er  or  l ess t han t hose est i mat ed.

C.    Over dr edgi ng:  To cover  unavoi dabl e i naccur aci es of  dr edgi ng 
pr ocesses,  mat er i al  act ual l y r emoved t o a maxi mum one f oot  bel ow t he 
dept h speci f i ed and wi t hi n dr edgi ng l i mi t s wi l l  be measur ed and pai d 
f or  at  f ul l  cont r act  pr i ce.  No addi t i onal  compensat i on f or  dr edgi ng 
beyond t he el evat i ons speci f i ed on t he Dr awi ngs.

D.    Si de Sl opes:  Dr edge si de s l opes as c l osel y as pr act i cabl e t o t he 
l i nes i ndi cat ed or  speci f i ed.  Fi nal  dr edged soi l  pr of i l e as measur ed 
ver t i cal l y  shal l  be wi t hi n pl us/ mi nus one f oot  of  t he l i nes shown on 
t he Dr awi ngs.  Dr edgi ng beyond t he one- f oot  al l owance i s not  consi der ed 
a payabl e i t em.  Pay f or  mat er i al  t o be r epl aced and compact ed.

1. 6   CHARGES

Pay char ges i mposed by any Feder al ,  St at e,  or  l ocal  agency f or  di sposal  of  
dr edged mat er i al  i n an ar ea out s i de of  t hose speci f i ed i n t he Cont r act .

1. 7   QUALI TY ASSURANCE

Pr ovi de f or  t he t i mel y i nst al l at i on and mai nt enance of  al l  sedi ment at i on 
and er osi on cont r ol  measur es and al l  t ur bi di t y cont r ol  cur t ai ns necessar y 
t o per f or m al l  dr edgi ng,  dewat er i ng,  and dr yi ng of  dr edged mat er i al  and 
di sposal  of  dr i ed mat er i al  as speci f i ed and as shown on t he Dr awi ngs.  
Measur es i n addi t i on t o t hose shown on t he Dr awi ngs shal l  be i nst al l ed,  
mai nt ai ned,  r emoved,  and cl eaned up at  no cost  t o t he Owner .  

Submi t  a Qual i t y Cont r ol  Pl an i n accor dance wi t h sect i on 01 40 00. 00 
QUALI TY REQUI REMENTS.  The pl an shal l  i ncl ude a wr i t t en of  t he f ol l owi ng 
Qual i t y Cont r ol  speci f i cs,  at  a mi ni mum:

QC Per sonnel
QC Pr ocedur es f or  Mat er i al  Sampl i ng and Envi r onment al  Cont r ol s
QC Pr ocedur es f or  Sur veyi ng and Quant i t y Tr acki ng
QC Pr ocedur es f or  Mat er i al  Col l ect i on
QC Pr ocedur es f or  Tr anspor t at i on and Di sposal

1. 7. 1   DREDGI NG PLANS

A.    Submi t  t he pr oposed dr edgi ng pl an f or  appr oval  15 days pr i or  t o 
t he st ar t  of  dr edgi ng oper at i ons.  Pr ovi de a det ai l ed descr i pt i on of  
pr ocedur es,  met hods.  and equi pment  t o be used f or  each por t i on of  t he 
oper at i on i ncl udi ng dr edgi ng,  cont ai nment  syst ems,  de-  wat er i ng 
pr ocedur es,  mat er i al  dr y i ng pr ocedur es,  haul i ng oper at i ons,  and f i nal  
di sposal  oper at i ons.  Pr ovi de Dr awi ngs of  al l  equi pment ,  equi pment  
l ayout ,  and pi pel i ne al i gnment s i ncl udi ng di mensi ons at  t he whar f  
f r ont age and at  di sposal  s i t es.  I ncl ude as a par t  of  t hi s dr edgi ng pl an 
a det ai l ed descr i pt i on of  t he equi pment ,  per sonnel ,  and pr ocedur es 
pr ovi ded t o assur e t he mai nt enance of  r oads dur i ng mat er i al  haul i ng 
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oper at i ons.  The dr edgi ng pl an shal l  i ncl ude cont i ngency pl ans and 
act i ons f or  obst r uct i ons encount er ed dur i ng dr edgi ng act i v i t i es.

B.    Submi t  a dr edge spi l l  cont i ngency pl an f or  appr oval  30 days pr i or  
t o t he st ar t  of  dr edgi ng oper at i ons.  I ncl ude i n t he pl an a descr i pt i on 
of  t he moni t or i ng pl an at  t he di sposal  s i t e and si t e c l ean- up 
pr ocedur es f or  any unaut hor i zed di schar ge f r om t he di sposal  s i t e.

1. 8   MOBI LI ZATI ON AND DEMOBI LI ZATI ON

A.    Submi t  a Mobi l i zat i on and Demobi l i zat i on Schedul e of  Val ues ( SOV)  
associ at ed wi t h mobi l i zat i on and demobi l i zat i on f or  dr edgi ng act i v i t i es.

B.    Mobi l i zat i on shal l  i ncl ude al l  act i v i t i es associ at ed wi t h 
t r anspor t at i on of  Cont r act or ' s per sonnel ,  equi pment ,  and oper at i ng 
suppl i es t o t he s i t e;  hydr ogr aphi c sur veyi ng and any necessar y gener al  
f aci l i t i es f or  t he Cont r act or ' s oper at i ons at  t he s i t e;  pr emi ums pai d 
f or  per f or mance and payment  bonds i ncl udi ng i nsur ance as appl i cabl e.

C.    Demobi l i zat i on shal l  i ncl ude al l  act i v i t i es associ at ed wi t h 
t r anspor t at i on of  Cont r act or ' s per sonnel ,  equi pment ,  and oper at i ng 
suppl i es not  r equi r ed or  i ncl uded i n t he cont r act  f r om t he s i t e.  Thi s 
i ncl udes t he di sassembl y,  r emoval  and si t e c l ean- up of  f aci l i t i es 
assembl ed on t he s i t e speci f i cal l y  f or  t he pr oj ect .

1. 9   MEASUREMENT AND PAYMENT

No separ at e payment  shal l  be made f or  Wor k under  t hi s speci f i cat i on.  
Payment  f or  Wor k associ at ed wi t h t hi s speci f i cat i on shal l  be i ncl uded i n 
t he over al l  Lump Sum pr oj ect  cost ,  and as not ed i n t he bi d f or  f or  uni t  
quant i t i es t hat  di f f er  f r om t he base bi d dr edgi ng quant i t i es.

ALt er nat e pr i ce i t ems have been pr ovi ded based on t he appr oved dr edge 
mat er i al  di sposal  l ocat i ons.  For  t he Base Bi d amount ,  t he cont r act or  shal l  
assume t he Pl acement  Ar ea 8 shal l  be used f or  di sposal  of  dr edge mat er i al .  
Al t er nat i ve A shal l  be based on di sposal  i n Pl acement  Ar ea 11 i nst ead of  
Pl acement  Ar ea 8.  Al t er nat i ve B shal l  be based on di sposal  i n Pl acement  
Ar ea 9a i nst ead of  Pl acement  Ar ea 8.  Al t er nat i ve C shal l  be based on 
di sposal  i n Pl acement  Ar ea 9b i nst ead of  Pl acement  Ar ea 8.

PART 2   PRODUCTS

2. 1   TURBI DI TY CONTROL CURTAI N

Tur bi di t y cur t ai ns shal l  be pr ovi ded i f  r equi r ed by envi r onment al  per mi t s 
and r egul at or y agenci es.

A.    Cont r act or  shal l  submi t  a t ur bi di t y cont r ol  cur t ai n and anchor i ng 
plan  sui t abl e f or  s i t e condi t i ons t o t he Owner ' s Repr esent at i ve f or  
appr oval .  Cont r act or  t o be hel d r esponsi bl e f or  t ur bi di t y cont r ol  
cur t ai n and anchor i ng per f or mance and shal l  modi f y  as r equest ed by t he 
Owner  and/ or  Owner ' s Repr esent at i ve at  no addi t i onal  cost .

B.    Tur bi di t y cont r ol  cur t ai n shal l  consi st  of  f l exi bl e pol yest er  
r ei nf or ced vi nyl  f i l t er  f abr i c di el ect r i cal l y  wel ded t o pr ovi de an 
upper  hem f or  encl osi ng f l ot at i on mat er i al  and a l ower  hem f or  
encl osi ng bal l ast  mat er i al .  Adequat e f l ot at i on and bal l ast  shal l  be 
pr ovi ded f or  each i nst al l at i on.  Each cur t ai n shal l  be made up of  one or  
mor e sect i ons r un f r om shor el i ne t o shor el i ne,  l engt h as r equi r ed per  
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each i nst al l at i on.  Mul t i pl e sect i ons shal l  be connect ed usi ng shackl ed 
and bol t ed l oad l i nes wi t h r ei nf or ced PVC pi pe f or  wat er t i ght  f abr i c 
c l osur e.  Appr opr i at e dept h of  f abr i c,  f l ot at i on mat er i al ,  and bal l ast  
shal l  be used f or  each i nst al l at i on.

C.    Fi l t er  f abr i c f or  t ur bi di t y cont r ol  cur t ai ns shal l  meet  t he 
f ol l owi ng pr oper t i es.

Aver age Physi cal  Pr oper t y Test  Met hod

Weight 6. 2 oz/ yd ASTM D3776/ D3776M

ASTM D1777

El ongat i on at  Br eak 28 per cent  ( war p)
24 per cent  ( f i l l )

ASTM D4637/ D4637M

Punct ur e Lengt h 180 l bs ASTM D4833/ D4833M

A. O. S.  St d.  Si eve 70 t o 100 ASTM D4751

Fl ow Rat e 23 gpm/ sf ASTM D4491/ D4491M

2. 2   DREDGE EQUI PMENT

Dr edgi ng shal l  be compl et ed by ei t her  mechani cal  dr edgi ng or  hydr aul i c 
dr edgi ng met hods,  i n accor dance wi t h t he dr edgi ng pl an.  Equi pment  shal l  be 
sui t abl e f or  t he dr edgi ng envi r onment  and pr oj ect  l ocat i on,  and 
appr opr i at el y s i zed f or  compl et i on of  dr edgi ng wor k i n a t i mel y manner .

PART 3   EXECUTI ON

3. 1   ENVI RONMENTAL PROTECTI ON REQUI REMENTS AND PERMI TS

A.    Compl y wi t h condi t i ons and r equi r ement s of  t he U. S.  Ar my Cor ps of  
Engi neer s Dr edgi ng and Di sposal  Per mi t ,  t he Texas Commi ssi on on 
Envi r onment al  Qual i t y,  Dr edgi ng and Di sposal  Per mi t ,  t he Pur chase Or der  
i ssued by t he Owner ,  and ot her  St at e or  Feder al  Per mi t s.  The Owner  wi l l  
secur e t he per mi t s f or  dr edgi ng and di sposal  of  mat er i al  as i ndi cat ed.

B.    Pr ovi de and mai nt ai n envi r onment al  pr ot ect i ve measur es dur i ng t he 
l i f e of  t he Cont r act .  Al so,  pr ovi de envi r onment al  pr ot ect i ve measur es 
r equi r ed t o cor r ect  condi t i ons such as oi l  spi l l s  or  debr i s t hat  occur  
dur i ng t he dr edgi ng oper at i ons.  Compl y wi t h Feder al ,  St at e,  and l ocal  
r egul at i ons per t ai ni ng t o wat er ,  ai r ,  and noi se pol l ut i on.

3. 2   TURBI DI TY CONTROL CURTAI N I NSTALLATI ON

Tur bi di t y cur t ai ns shal l  be pr ovi ded i f  r equi r ed by envi r onment al  per mi t s 
and r egul at or y agenci es.

A.    Tur bi di t y cont r ol  cur t ai ns shal l  be i nst al l ed pr i or  t o commenci ng 
any dr edgi ng wor k.  Tur bi di t y cur t ai ns shal l  be used dur i ng t he ent i r e 
dr edgi ng oper at i on t o mi ni mi ze i ncr eases i n t ur bi di t y out s i de t he ar ea 
of  dr edgi ng.

B.    Per manent  t ur bi di t y cont r ol  cur t ai ns shal l  be i nst al l ed at  
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l ocat i ons appr oved by t he Owner ' s  Repr esent at i ve.  These shal l  r emai n i n 
pl ace dur i ng t he ent i r e per i od of  dr edgi ng wor k and shal l  be r emoved 
onl y af t er  f i nal  accept ance of  t he dr edgi ng wor k.

C.    Tempor ar y t ur bi di t y cont r ol  cur t ai ns shal l  be i nst al l ed bot h 
upst r eam and downst r eam of  t he dr edgi ng wor k and r el ocat ed as t he wor k 
progresses.

D.    Pr ovi de a f l oat i ng boom wi t h a ski r t  l engt h of  seven f eet  ar ound 
t he dr edgi ng and unl oadi ng s i t es t o pr event  t he r el ease of  f l oat i ng 
debr i s i nt o t he wat er ways and t o cont r ol  t ur bi di t y .  Pr ovi de cr ews wi t h 
di p net s t o c l ean al l  f l oat i ng debr i s gener at ed or  r e-  suspended by 
oper at i ons.  Di spose of  t he debr i s  i n a manner  appr oved by t he Owner ' s 
Repr esent at i ve.  Pr ovi de f l oat i ng s i l t  cur t ai n t o cont ai n suspended 
sedi ment s i n t he wat er  col umn.

E.    The t ur bi di t y cont r ol  cur t ai ns shal l  be mai nt ai ned i n good 
oper at i ng condi t i on dur i ng t he ent i r e per i od of  dr edgi ng wor k.

3. 3   INSPECTION

A.    I nspect  t he wor k,  keep r ecor ds of  wor k per f or med,  and assur e t hat  
gauges,  t ar get s,  r anges,  and ot her  mar ker s ar e i n pl ace and usabl e f or  
t he i nt ended pur pose.  Fur ni sh at  t he r equest  of  t he Owner ' s 
Repr esent at i ve boat s,  boat men,  l abor er s,  and mat er i al s necessar y f or  
i nspect i ng,  super vi s i ng,  and sur veyi ng t he wor k.  When r equi r ed by t he 
Owner ' s Repr esent at i ve,  pr ovi de t r anspor t at i on f or  t he Owner ' s 
Repr esent at i ve t o and f r om t he dr edgi ng pl ant  and of f l oadi ng s i t e and 
adj acent  poi nt s on shor e.

3. 4   CONDUCT OF DREDGI NG WORK

A.    Or der  of  Wor k:  The or der  of  t he wor k wi l l  be based on t he pr oposed 
dr edgi ng pl an.

B.    Dr edge Pi pel i nes and Casi ngs

1.    Make al l  ar r angement s i ncl udi ng r i ght - of - way and per mi t s f or  
l ocat i ng and i nst al l i ng dr edge pi pel i nes and casi ngs.  Submi t  
l ocat i on of  dr edge pi pel i nes and casi ngs f or  r evi ew.  Mar k 
appr opr i at el y al l  dr edge pi pel i nes and casi ngs.

2.    Leave casi ngs i n pl ace at  t he compl et i on of  dr edgi ng wor k as 
di r ect ed by t he Owner ' s Repr esent at i ve.

C.    Dr edgi ng

1.    Upon appr oval  of  al l  r equi r ed submi t t al s,  t he ar ea wi l l  be 
made avai l abl e t o ver i f y al l owabl e wor ki ng hour s and days wi t h t he 
Owner ' s Repr esent at i ve.  Pr esent  t he pr oposed dr edgi ng pl an and 
r equest  appr oval  of  t he Owner ' s Repr esent at i ve bef or e st ar t i ng t he 
dr edgi ng wor ks. Al l owabl e wor ki ng hour s and days shal l  be 24 hour s 
per  day,  7 days per  week.

2.    The Owner ' s  Repr esent at i ve may amend t hi s schedul e and wi l l  
i nf or m of  such changes.

D.    Di sposal
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1.    Pr ovi de f or  saf e t r anspor t at i on and di sposal  of  dr edged 
mat er i al s.  Tr anspor t  and di spose of  dr edged mat er i al s t o t he s i t es 
speci f i cal l y  desi gnat ed f or  bot h t he t ype ( dr y or  wet )  and vol ume 
of  dr edged mat er i al .  Compl y wi t h t he pl acement  pl an l i mi t s and 
vol umes def i ned i n t he USACE per mi t  i f  hydr aul i c dr edgi ng met hods 
ar e used.  Do not  deposi t  dr edged mat er i al  i n unaut hor i zed 
l ocat i ons.  Compl y wi t h r ul es and r egul at i ons of  Feder al ,  St at e,  
and l ocal  agenci es.

2.    Pr opose t hr ough t he submi t t al  pr ocess a di sposal  met hod 
empl oyi ng an appr oved di sposal  s i t e.  The di sposal  met hods and 
si t e( s)  must  compl y wi t h al l  appl i cabl e Feder al ,  St at e,  and l ocal  
r egul at i ons.  The Owner  wi l l  obt ai n al l  r equi r ed Feder al ,  St at e,  
and l ocal  per mi t s r equi r ed f or  t he di sposal .  Al l  cost s associ at ed 
wi t h t he di sposal  met hod must  be i ncl uded i n t he bi d pr i ce.  Submi t  
i n t he pr oposed dr edgi ng pl an a descr i pt i on i n det ai l  of  t he 
di sposal  s i t e,  per mi t s r equi r ed,  accept ance of  dr edged mat er i al ,  
and pr ocedur es f or  appr oval .

3.    Once pl acement  oper at i ons ar e compl et ed f or  hydr aul i c 
dr edgi ng,  r emove t he boar ds on t he out l et  st r uct ur e of  t he 
cont ai nment  di ke at  a pr oper  r at e t o al l ow dr ai nage of  t he 
hydr aul i c f i l l .  Mai nt ai n conf i ned ar eas i n oper at i onal  condi t i on 
unt i l  compl et i on and accept ance of  t he Wor k i n t hi s Cont r act .

4.    Wet  mat er i al  t o be di sposed of  i n USACE appr oved di sposal  
ar ea.  Dr y mat er i al s t o be r eused onsi t e i f  t he mat er i al  meet s 
specifications.

E.    Di sposal  Ar eas

1.    The Cont r act or  shal l  compl y wi t h t he pl acement  pl an l i mi t s 
and vol umes as i ndi cat ed i n t he per mi t .  The deposi t  of  excavat ed 
mat er i al  i n unaut hor i zed l ocat i ons i s f or bi dden.  The Cont r act or  
shal l  compl y wi t h t he r ul es and r egul at i ons of  Feder al ,  St at e,  and 
l ocal  agenci es as wel l  as t hose of  t he l i censed pl acement  f aci l i t y  
operations.

3. 5   I NTERFERENCE WI TH NAVI GATI ON

A.    Mi ni mi ze i nt er f er ence wi t h t he use of  t he Sabi ne- Neches Shi p 
Channel  and passages.  Consul t  wi t h t he Owner ' s Repr esent at i ve pr i or  t o 
shi f t i ng or  movi ng of  dr edges or  t he i nt er r upt i on of  dr edgi ng 
oper at i ons t o accommodat e t he movement  of  vessel s and f l oat i ng 
equi pment ,  i f  such accommodat i on i s necessar y.

B.    I nt er r upt i on of  Oper at i ons:  I f  dr edgi ng oper at i ons ar e i nt er r upt ed 
due t o t he movement  of  vessel s or  f l oat i ng equi pment ,  i nf or m t he 
Owner ' s Repr esent at i ve as soon as such i nt er r upt i on occur s.

C.    Li ght s:  Each ni ght ,  bet ween sunset  and sunr i se and dur i ng per i ods 
of  r est r i c t ed v i s i bi l i t y ,  pr ovi de l i ght s f or  f l oat i ng pl ant s,  
pi pel i nes,  r anges,  and mar ker s.  Al so,  pr ovi de l i ght s f or  buoys t hat  
coul d endanger  or  obst r uct  navi gat i on.  Li ght i ng shal l  conf or m t o Uni t ed 
St at es Coast  Guar d r equi r ement s f or  v i s i bi l i t y  and col or .

D.    Audi bl e War ni ng Devi ces:  Pr ovi de t wo met hods of  audi bl e war ni ng on 
ever y vessel  f or  use i n r est r i c t ed v i s i bi l i t y  such as f og.
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3. 6   RANGES,  GAUGES,  AND LI NES

A.    Fur ni sh,  set ,  and mai nt ai n r anges,  buoys,  and mar ker s needed t o 
def i ne t he wor k and t o f aci l i t at e i nspect i on.  Est abl i sh and mai nt ai n 
gauges i n l ocat i ons obser vabl e f r om each par t  of  t he wor k so t hat  t he 
dept h may be det er mi ned.  Suspend dr edgi ng when t he gauges or  r anges 
cannot  be seen or  f ol l owed.  The Owner ' s Repr esent at i ve wi l l  f ur ni sh,  
upon r equest ,  sur vey l i nes,  poi nt s,  and el evat i ons necessar y f or  t he 
set t i ng of  r anges,  gauges,  and buoys.  However ,  t he Owner ' s 
Repr esent at i ve makes no r epr esent at i on or  war r ant y wi t h r espect  t o t he 
accur acy or  compl et eness of  any such i nf or mat i on.

3. 7   PLANT

A.    Mai nt ai n t he pl ant ,  scows,  comi ngs,  bar ges,  pi pel i nes,  and 
associ at ed equi pment  t o meet  t he r equi r ement s of  t he wor k.  Pr ompt l y 
r epai r  l eaks or  br eaks al ong t he pi pel i ne.  Remove dr edged mat er i al  
pl aced due t o l eaks and br eaks.

B.    Mat er i al  bar ges shal l  be wat er t i ght ;  over f l ow of  bar ges wi l l  not  
be al l owed,  and sDecant i ng of  wat er  f r om bar ges i s  accept abl e pr ovi ded 
t hat  t he wat er  qual i t y  i s  not  adver sel y af f ect ed and t he wor k i s i n 
accor dance wi t h r egul at or y per mi t s and envi r onment al  r egul at i ons.  Split 
hul l  dump bar ges wi l l  not  be per mi t t ed f or  t he st or age of  mat er i al  at  
t he dr edge or  di sposal  s i t e.  Cl amshel l  bucket s must  be encl osed at  t he 
t op t o pr event  spi l l age of  any dr edged mat er i al .

C.    Met hod of  Communi cat i on:  Pr ovi de a syst em of  communi cat i on bet ween 
t he Owner ' s Repr esent at i ve and t he dr edge cr ew and t he cr ews at  t he 
of f l oadi ng and di sposal  ar eas.

D.    Sal vaged Mat er i al :  Anchor s,  chai ns,  and ot her  ar t i c l es of  val ue 
br ought  t o t he sur f ace dur i ng dr edgi ng oper at i ons ar e t he pr oper t y of  
t he Cont r act or .  Deposi t  of f - s i t e i n a pr oper  manner .

E.    Saf et y of  St r uct ur es:  Dur i ng t he pr osecut i on of  wor k,  assur e t he 
st abi l i t y  of  bui l di ng f oundat i ons,  r oads,  r i pr ap,  and ot her  st r uct ur es 
l y i ng on or  adj acent  t o t he s i t e of  wor k,  i nsof ar  as st r uct ur es may be 
j eopar di zed by dr edgi ng oper at i ons.  Repai r  damage r esul t i ng f r om 
dr edgi ng oper at i ons at  no cost  t o t he Owner  t o t he sat i sf act i on of  t he 
Owner ' s Repr esent at i ve.

F.    Pl ant  Removal :  Upon compl et i on of  t he wor k,  pr ompt l y r emove pl ant  
i ncl udi ng r anges,  buoys,  pi l es,  and ot her  mar ker s or  obst r uct i ons.

3. 8   MEASUREMENT

A.    Per f or m a pr e- dr edge hydr ogr aphi c sur vey and post-dredge 
hydr ogr aphi c sur veyand have t he sur veys wi t nessed by t he Owner ' s 
Repr esent at i ve.  The Owner  wi l l  empl oy i t s  own Sur vey Cr ew or  an 
I ndependent  Sur veyor  at  t he Owner ' s di scr et i on t o per f or m post -  dr edge 
sur veys f or  ver i f i cat i on of  t he dr edge quant i t i es.

B.    Met hod of  Measur ement

1.    Measur e t he mat er i al  r emoved and i t ems associ at ed wi t h 
disposal i ncl udi ng s i l t  f ences,  t ur bi di t y scr eens,  and out f al l  
structures by cubi c yar d i n pl ace.  Use a f at homet er  wi t h hi gh 
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f r equency of  200 kHz or  hi gher  or  s i de scan sonar  wi t h soundi ngs 
t aken bef or e and af t er  dr edgi ng.  The Dr awi ngs r epr esent  exi st i ng 
condi t i ons based on avai l abl e i nf or mat i on,  but  wi l l  be ver i f i ed 
and cor r ect ed by soundi ngs t aken bef or e dr edgi ng.

2.    Take soundi ngs by l ead l i ne,  soni c met hods,  or  bot h as 
det er mi ned by t he Owner ' s Repr esent at i ve.  Resul t s of  soundi ngs by 
ei t her  or  bot h met hods wi l l  be t he basi s f or  payment .  Ar eas 
sounded mor e t han 30 days pr i or  t o dr edgi ng wi l l  be r e- sounded 
when r equest ed.

C.    Mont hl y Est i mat es:  Mont hl y est i mat es of  wor k compl et ed wi l l  be 
based on t he r esul t s of  soundi ngs t aken dur i ng t he pr ogr ess of  wor k.  
Deduct i ons wi l l  be made f or  dr edgi ng and di sposal  not  i n accor dance 
wi t h t he Speci f i cat i ons.

3. 9   FI NAL EXAMI NATI ON AND ACCEPTANCE

A.    As soon as pr act i cabl e af t er  t he compl et i on of  ar eas t hat  i n t he 
opi ni on of  t he Owner ' s Repr esent at i ve wi l l  not  be af f ect ed by f ur t her  
dr edgi ng oper at i ons,  each ar ea wi l l  be sounded by t he Owner ' s 
Repr esent at i ve by soundi ng,  sweepi ng,  or  bot h.  Remove shoal s and l umps 
by dr aggi ng t he bot t om or  dr edgi ng.  However ,  i f  t he bot t om i s sof t  and 
t he shoal  ar eas f or m no mat er i al  obst r uct i on t o navi gat i on or  shi p 
oper at i ons,  r emoval  may be wai ved at  t he di scr et i on of  t he Owner ' s 
Representative.

B.    Not i f i cat i on wi l l  be made when soundi ngs or  sweepi ngs f or  post  
dr edge ar e t o be made.  The Owner ' s Repr esent at i ve wi l l  accompany t he 
soundi ng or  sweepi ng par t y and i nspect  t he dat a and met hods used i n 
pr epar i ng t he f i nal  est i mat e.  When ar eas ar e f ound t o be i n a 
sat i sf act or y condi t i on and di sposal  i s  compl et e as speci f i ed,  t he wor k 
t her ei n wi l l  be accept ed as compl et e.  Fi nal  est i mat es wi l l  be subj ect  
t o deduct i ons or  cor r ect i ons of  deduct i ons pr evi ousl y made because of  
excessi ve over dr edgi ng,  dr edgi ng out s i de of  aut hor i zed ar eas,  or  
di sposal  of  mat er i al  i n an unaut hor i zed manner .

        - -  End of  Sect i on - -
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perpendicular to roadway

Conforms to SL:1 slope

A

A

face of wall.

Bar W on inside

needed to support

Provide bars as

(Showing dimensions.)

  

  

exceeding the values shown.

  This standard may not be used for wall heights, H, 

these culvert headwalls.

  Do not mount bridge rails of any type directly to 

Specifications.

  Designed according to AASHTO LRFD Bridge Design

  Provide Class C concrete (f'c = 3,600 psi).

  Provide Grade 60 reinforcing steel.

MATERIAL NOTES:

GENERAL NOTES:

line.

Lengths of wings based on SL:1 slope along this

Max Length = 12 x H   3" x

 

Min Length = 6"   3" x

(one headwall).

Quantities shown are for one structure end only

Dimenisions shown are usual and maximum.

to maintain 4" minimum cover for pipes.  

Provide a 1'-0" footing as shown where required

 

be allowed for this work.

quantities and no additional compensation will

requirements.  No changes will be made in

heights, if necessary, to meet these

than 3" above finished grade.  Reduce curb 

For vehicle safety, construct curbs no more

increase slightly for metal pipe installations.

Quantities shown are for concrete pipe and will

5
"

8
"

(Length = 2'-5")

BARS CL

BARS B and B1-x

Bars B1-x

Bars A1-x

Bars V1-x

Bars B1-x

Bars V1-x

Bars D1-x

BARS V

Bars V1-x

Bars A1-x

Reinforcing dimensions are out-to-out of bars. 

Cover dimensions are clear dimensions, unless noted otherwise.

TABLE OF VARIABLE DIMENSIONS

AND QUANTITIES FOR ONE HEADWALL

S
lo

p
e

(D
)

D
ia
 
o
f
 
P
ip

e

Values for One Pipe
Values to be Added

for Each Addt'l Pipe

W X Y L

Reinf Conc

X and W

Reinf Conc

(Lbs) (CY) (Lbs) (CY)
2
:1

12'' 4'-7 ½" 2'-6" 2'-10" 3'-3 ¼" 88 0.6 1'-9" 20 0.2

15'' 5'-5 ¾" 2'-9 ½" 3'-4" 3'-10 ¼" 103 0.7 2'-2" 24 0.3

18'' 6'-4 ¼" 3'-1" 3'-10" 4'-5" 124 0.9 2'-8" 32 0.3

21'' 7'-2 ¾" 3'-4 ½" 4'-4" 5'-0" 143 1.1 3'-1" 43 0.4

24'' 8'-2 ½" 3'-9 ½" 4'-10" 5'-7" 164 1.3 3'-7" 50 0.5

27'' 9'-1" 4'-1" 5'-4" 6'-2" 179 1.5 3'-11" 56 0.6

30'' 9'-11 ½" 4'-4 ½" 5'-10" 6'-8 ¾" 203 1.7 4'-4" 65 0.8

33'' 10'-10" 4'-8" 6'-4" 7'-3 ¾" 224 2.0 4'-8" 71 0.9

36'' 11'-8 ¼" 4'-11 ½" 6'-10" 7'-10 ¾" 249 2.2 5'-1" 81 1.0

42'' 13'-5 ¼" 5'-6 ½" 7'-10" 9'-0 ½" 298 2.8 5'-10" 97 1.3

48'' 15'-9" 6'-1 ½" 9'-4" 10'-9 ¼" 360 3.8 6'-7" 117 1.7

54'' 17'-5 ¾" 6'-8 ½" 10'-4" 11'-11 ¼" 427 4.5 7'-6" 151 2.1

60'' 19'-2 ¾" 7'-3 ½" 11'-4" 13'-1" 481 5.3 8'-3" 174 2.5

66'' 20'-11 ½" 7'-10 ½" 12'-4" 14'-3" 544 6.2 8'-9" 194 2.9

72'' 22'-8 ½" 8'-5 ½" 13'-4" 15'-4 ¾" 601 7.1 9'-4" 213 3.3

3
:1

12'' 6'-3" 2'-6" 4'-3" 4'-11" 118 0.8 1'-9" 22 0.2

15'' 7'-5" 2'-9 ½" 5'-0" 5'-9 ¼" 137 1.1 2'-2" 28 0.3

18'' 8'-6 ¾" 3'-1" 5'-9" 6'-7 ¾" 170 1.3 2'-8" 37 0.5

21'' 9'-8 ¾" 3'-4 ½" 6'-6" 7'-6" 195 1.6 3'-1" 48 0.6

24'' 11'-0" 3'-9 ½" 7'-3" 8'-4 ½" 227 2.0 3'-7" 58 0.7

27'' 12'-2" 4'-1" 8'-0" 9'-2 ¾" 251 2.3 3'-11" 67 0.8

30'' 13'-4" 4'-4 ½" 8'-9" 10'-1 ¼" 293 2.7 4'-4" 77 1.0

33'' 14'-5 ¾" 4'-8" 9'-6" 10'-11 ¾" 318 3.1 4'-8" 84 1.2

36'' 15'-7 ¾" 4'-11 ½" 10'-3" 11'-10" 351 3.5 5'-1" 96 1.4

42'' 17'-11 ½" 5'-6 ½" 11'-9" 13'-6 ¾" 432 4.5 5'-10" 119 1.7

48'' 21'-1 ¾" 6'-1 ½" 14'-0" 16'-2" 537 6.1 6'-7" 146 2.3

54'' 23'-5 ½" 6'-8 ½" 15'-6" 17'-10 ¾" 630 7.3 7'-6" 186 2.9

60'' 25'-9 ¼" 7'-3 ½" 17'-0" 19'-7 ½" 719 8.7 8'-3" 219 3.4

66'' 28'-1" 7'-10 ½" 18'-6" 21'-4 ¼" 811 10.1 8'-9" 242 3.9

72'' 30'-4 ¾" 8'-5 ½" 20'-0" 23'-1 ¼" 924 11.7 9'-4" 272 4.4

4
:1

12'' 7'-10 ¾" 2'-6" 5'-8" 6'-6 ½" 148 1.1 1'-9" 24 0.3

15'' 9'-4" 2'-9 ½" 6'-8" 7'-8 ½" 181 1.5 2'-2" 32 0.4

18'' 10'-9 ½" 3'-1" 7'-8" 8'-10 ¼" 221 1.9 2'-8" 42 0.5

21'' 12'-2 ¾" 3'-4 ½" 8'-8" 10'-0" 260 2.3 3'-1" 57 0.7

24'' 13'-9 ½" 3'-9 ½" 9'-8" 11'-2" 301 2.8 3'-7" 67 0.9

27'' 15'-3" 4'-1" 10'-8" 12'-3 ¾" 334 3.3 3'-11" 77 1.0

30'' 16'-8 ¼" 4'-4 ½" 11'-8" 13'-5 ¾" 385 3.8 4'-4" 89 1.3

33'' 18'-1 ¾" 4'-8" 12'-8" 14'-7 ½" 425 4.5 4'-8" 101 1.4

36'' 19'-7" 4'-11 ½" 13'-8" 15'-9 ¼" 472 5.1 5'-1" 115 1.7

42'' 22'-5 ¾" 5'-6 ½" 15'-8" 18'-1" 583 6.5 5'-10" 141 2.1

48'' 26'-6 ¼" 6'-1 ½" 18'-8" 21'-6 ¾" 730 8.9 6'-7" 175 2.8

54'' 29'-5" 6'-8 ½" 20'-8" 23'-10 ¼" 875 10.7 7'-6" 226 3.6

60'' 32'-3 ¾" 7'-3 ½" 22'-8" 26'-2" 996 12.7 8'-3" 264 4.3

66'' 35'-2 ½" 7'-10 ½" 24'-8" 28'-5 ¾" 1,140 14.9 8'-9" 300 4.9

72'' 38'-1 ¼" 8'-5 ½" 26'-8" 30'-9 ½" 1,297 17.3 9'-4" 334 5.6

6
:1

12'' 11'-2" 2'-6" 8'-6" 9'-9 ¾" 224 1.9 1'-9" 28 0.4

15'' 13'-2 ¼" 2'-9 ½" 10'-0" 11'-6 ½" 268 2.5 2'-2" 37 0.5

18'' 15'-2 ½" 3'-1" 11'-6" 13'-3 ¼" 330 3.2 2'-8" 50 0.7

21'' 17'-2 ¾" 3'-4 ½" 13'-0" 15'-0 ¼" 387 3.9 3'-1" 69 0.9

24'' 19'-4 ½" 3'-9 ½" 14'-6" 16'-9" 453 4.8 3'-7" 80 1.2

27'' 21'-4 ¾" 4'-1" 16'-0" 18'-5 ¾" 512 5.7 3'-11" 96 1.4

30'' 23'-5 ¼" 4'-4 ½" 17'-6" 20'-2 ½" 593 6.7 4'-4" 110 1.7

33'' 25'-5 ½" 4'-8" 19'-0" 21'-11 ¼" 675 7.8 4'-8" 127 2.0

36'' 27'-5 ¾" 4'-11 ½" 20'-6" 23'-8" 735 9.0 5'-1" 144 2.3

42'' 31'-6 ¼" 5'-6 ½" 23'-6" 27'-1 ½" 922 11.5 5'-10" 179 3.0

48'' 37'-3 ½" 6'-1 ½" 28'-0" 32'-4" 1,191 15.9 6'-7" 231 4.0

54'' 41'-4 ¼" 6'-8 ½" 31'-0" 35'-9 ½" 1,424 19.2 7'-6" 300 5.0

60'' 45'-4 ¾" 7'-3 ½" 34'-0" 39'-3" 1,631 22.9 8'-3" 353 6.0

TABLE OF

REINFORCING STEEL

Bar Size Spa No.

A #4 1'-0" ~

B #3 1'-6" ~

C #4 1'-0" ~

D #3 1'-0" ~

E #5 ~ 4

F #5 ~ ~

G #3 ~ 2

S #4 ~ 6

V #4 1'-0" ~

W #5 ~ 4

54'' 3'-0'' 1'-3'' 5'-9''

60'' 3'-3'' 1'-3'' 6'-3''

66'' 3'-3'' 1'-3'' 6'-9''

72'' 3'-4'' 1'-3'' 7'-3''

TABLE OF

CONSTANT DIMENSIONS

Pipe (D)

Dia of
G K H

12'' 0'-9'' 1'-0'' 2'-0''

15'' 0'-11'' 1'-0'' 2'-3''

18'' 1'-2'' 1'-0'' 2'-6''

21'' 1'-4'' 1'-0'' 2'-9''

24'' 1'-7'' 1'-0'' 3'-0''

27'' 1'-8'' 1'-0'' 3'-3''

30'' 1'-10'' 1'-0'' 3'-6''

33'' 1'-11'' 1'-0'' 3'-9''

36'' 2'-1'' 1'-0'' 4'-0''

42'' 2'-4'' 1'-0'' 4'-6''

48'' 2'-7'' 1'-3'' 5'-3''
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Insurance Requirements for Construction Contracts 

Contractor shall procure and maintain for the duration of the contract, and for 2 years thereafter, 

insurance against claims for injuries to persons or damages to property which may arise from or 

in  connection  with  the  performance  of  the work  hereunder  by  the  contractor,  his  agents, 

representatives, employees, or subcontractors. 

MINIMUM SCOPE AND LIMIT OF INSURANCE 

Coverage shall be at least as broad as: 

1. Commercial  General  Liability  (CGL):  Insurance  Services  Office  (ISO)  Form  CG  00  01 

covering CGL on an “occurrence” basis,  including products and completed operations, 

property damage, bodily injury and personal & advertising injury with limits no less than 

$1,000,000  per  occurrence.  If  a  general  aggregate  limit  applies,  either  the  general 

aggregate limit shall apply separately to this project/location (ISO CG 25 03 or 25 04) or 

the general aggregate limit shall be twice the required occurrence limit.  

2. Automobile Liability: Insurance Services Office Form CA 0001 covering Code 1 (any auto), 

with limits no less than $1,000,000 per accident for bodily injury and property damage.  

3. Workers’  Compensation:  Insurance  as  required  by  the  State  of  Texas with  Statutory 

Limits  including  United  States  Longshoreman &  Harborworkers  coverage,  as may  be 

required.  Employers’  Liability  insurance  with  a  limit  of  no  less  than  $1,000,000  per 

accident for bodily injury or disease.  

4. Umbrella/Excess  Liabilities:  The  Contractor  shall  provide  Umbrella/Excess  Liability 

insurance limits of at least $50,000,000 limit. 

5. Builder’s Risk:  (Course of Construction)  insurance utilizing an “All Risk”  (Special Perils) 

coverage form, with limits equal to the completed value of the project and no coinsurance 

penalty provisions.  

6. Surety Bonds: as described below. 

7. Professional Liability: (If Design/Build), with limits no less than $2,000,000 per occurrence 

or claim, and $2,000,000 policy aggregate. 

8. Contractors’ Pollution Legal Liability: and/or Asbestos Legal Liability and/or Errors and 

Omissions (if project involves environmental hazards) with limits no less than $1,000,000 

per occurrence or claim, and $2,000,000 policy aggregate.  

If  the contractor maintains broader coverage and/or higher  limits  than  the minimums shown 

above, the Entity requires and shall be entitled to the broader coverage and/or the higher limits 

maintained  by  the  contractor.  Any  available  insurance  proceeds  in  excess  of  the  specified 

minimum limits of insurance and coverage shall be available to the Entity. 
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Self‐Insured Retentions 

Self‐insured retentions must be declared  to and approved by  the Entity. At  the option of  the 

Entity, either:  the Contractor  shall cause  the  insurer  to  reduce or eliminate  such  self‐insured 

retentions  as  respects  the  Entity,  its  officers,  officials,  employees,  and  volunteers;  or  the 

Contractor shall provide a financial guarantee satisfactory to the Entity guaranteeing payment of 

losses  and  related  investigations,  claim  administration,  and  defense  expenses.  The  policy 

language shall provide, or be endorsed to provide, that the self‐insured retention may be satisfied 

by either the named insured or Entity. 

Other Insurance Provisions 

The insurance policies are to contain, or be endorsed to contain, the following provisions: 

1. The  Entity,  its  officers,  officials,  employees,  and  volunteers  are  to  be  covered  as 

additional  insureds  on  the  CGL  policy with  respect  to  liability  arising  out  of work  or 

operations performed by or on behalf of  the Contractor  including materials, parts, or 

equipment  furnished  in  connection  with  such  work  or  operations  and  automobiles 

owned,  leased, hired, or borrowed by or on behalf of the Contractor. General Liability 

coverage can be provided in the form of an endorsement to the Contractor’s insurance 

(at least as broad as ISO Form CG 20 10, CG 11 85 or both CG 20 10, CG 20 26, CG 20 33, 

or CG 20 38; and CG 20 37 forms if later revisions used). 

2. For  any  claims  related  to  this  project,  the  Contractor’s  insurance  coverage  shall  be 

primary insurance coverage at least as broad as ISO CG 20 01 04 12 as respects the Entity, 

its  officers,  officials,  employees,  and  volunteers.  Any  insurance  or  self‐insurance 

maintained by the Entity, its officers, officials, employees, or volunteers shall be excess of 

the Contractor’s insurance and shall not contribute with it.  

3. Each  insurance policy  required by  this  clause  shall provide  that  coverage  shall not be 

canceled, except with notice to the Entity.  

Builder’s Risk (Course of Construction) Insurance 

Contractor may submit evidence of Builder’s Risk insurance in the form of Course of Construction 

coverage. Such coverage shall name the Entity as a loss payee as their interest may appear.  

If  the project does not  involve new or major  reconstruction, at  the option of  the Entity, and 

Installation Floater may be acceptable. For such projects, a Property Installation Floater shall be 

obtained that provides  for the  improvement, remodel, modification, alteration, conversion or 

adjustment to existing buildings, structures, processes, machinery and equipment. The Property 

Installation  Floater  shall  provide  property  damage  coverage  for  any  building,  structure, 

machinery or equipment damaged,  impaired, broken, or destroyed during the performance of 

the Work, including during transit, installation, and testing at the Entity’s site.  

1. Owner’s  &  Contractors  Protective  Liability:  Primary  contractors  shall  purchase  and 

maintain at its own expense, Owner’s & Contractors Protective Liability coverage naming 
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the Port, it’s officers, agents, and employees as insured in the same amount and coverage 

as provided for in the contractors Commercial General Liability Policy. 

2. Marine Operations: If any operation involves the use of any form of watercraft, additional 

coverage may be required of Contractors as follows: 

a. In the event the User is required to provide coverage pursuant to this section, such 

insurance on waterborne vessels shall comply with the following requirements: 

i. If the User uses a chartered waterborne vessel in the operation hereunder, 

the User shall provide Certificates of  Insurance evidencing that the User 

has procured Charter’s  Legal  Liability  Insurance,  including  full Maritime 

Employers  Liability  and  Collision  and  Tower’s  Liability,  covering  bodily 

injury  and  property  damage  with  a  combined  single  limit  of  at  least 

$1,000,000 or the value of the vessel, whichever is greater. 

ii. If the User uses an owned waterborne vessel in the operations hereunder, 

the User shall provide Certificates of  Insurance evidencing that the User 

has procured Hull and Machinery  Insurance,  including  full Collision and 

Tower’s Liability and protection and Indemnity Insurance (including crew) 

covering bodily injury and property damage, each with a combined single 

limit of at least $1,000,000 or the value of the vessel, whichever is greater. 

iii. The  Port  of  Port  Arthur will  be  named  additional  insured  and  right  of 

subrogation  will  be  waived  in  favor  of  the  Port  of  Port  Arthur  by 

endorsement acceptable to the Port of Port Arthur risk manager.  

If any coverage required is written on a claims‐made coverage form: 

1. The retroactive date must be shown, and this date must be before the execution date of 

the contract or the beginning of contract work, 

2. Insurance must be maintained and evidence of insurance must be provided for at least 

five (5) years after completion of contract work. 

3. If  coverage  is  cancelled or non‐renewed, and not  replaced with another  claims‐made 

policy form with a retroactive date prior to the contract effective, or start of work date, 

the Contractor must purchase extended reporting period coverage for a minimum of five 

(5) years after completion of contractor work. 

4. A copy of the claims reporting requirements must be submitted to the Entity for review.  

5. If  the  services  involve  lead‐based  paint  or  asbestos  identification/remediation,  the 

Contractors  Pollution  Liability  policy  shall  not  contain  lead‐based  paint  or  asbestos 

exclusion.  If  the  services  involve  mold  identification/remediation,  the  Contractors 

Pollution Liability policy shall not contain a mold exclusion, and the definition of Pollution 

shall include microbial matter, including mold. 

 

 

Acceptability of Insurers: 
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Insurance is to be placed with insurers authorized to conduct business in the state with a current 

A.M. Best rating of no less than A:VII, unless otherwise acceptable to the Entity. 

Waiver of Subrogation: 

Contractor hereby agrees to waive rights of subrogation which any insurer of Contractor may 

acquire from Contractor by virtue of the payment of any loss. Contractor agrees to obtain any 

endorsement  that  may  be  necessary  to  affect  this  waiver  of  subrogation.  The  Workers’ 

Compensation policy shall be endorsed with a waiver of subrogation in favor of the Entity for 

all work performed by the Contractor, its employees, agents, and subcontractors. 

Verification of Coverage 

Contractor shall furnish the Entity with original Certificates of  Insurance  including all required 

amendatory  endorsements  (or  copies  of  the  applicable  policy  language  effecting  coverage 

required by this clause) and a copy of the Declarations and Endorsement Page of the CGL policy 

listing  all  policy  endorsements  to  Entity  before work  begins. However,  failure  to  obtain  the 

required documents prior to the work beginning shall not waive the Contractor’s obligation to 

provide them. The Entity reserves the right to require complete, certified copies of all required 

insurance policies, including endorsements, required by the specifications, at any time. 

Subcontractors 

Contractor  shall  require  and  verify  that  all  subcontractors  maintain  insurance  meeting  all 

requirements stated herein, and Contractor shall ensure that Entity is an additional insured on 

insurance  required  from  subcontractors,  For  CGL  coverage,  subcontractors  shall  provide 

coverage with a form at least as broad as CG 20 38 04 13. 

Surety Bonds 

Contractor shall provide the following Surety Bonds when required by The Port or Port Arthur: 

1. Bid Bond 

2. Performance Bond 

3. Payment Bond 

4. Maintenance Bond 

The Payment Bond and the Performance Bond shall be in a sum equal to the contract price. If the 

Performance  Bond  provides  for  a  one‐year  warranty  a  separate Maintenance  Bond  is  not 

necessary.  If  the  warranty  period  specified  in  the  contract  is  for  longer  than  one  year  a 

Maintenance Bond equal to 10% of the contract price is required. Bonds shall be duly executed 

by  a  responsible  corporate  surety, authorized  to  issue  such bonds  in  the  State of Texas  and 

secured through an authorized agent with an office in Texas. 

Special Risks or Circumstances 
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Entity reserves the right to modify these requirements, including limits, based on the nature of 

the risk, prior, experience, insurer, coverage, or other circumstances.  
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