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January 2020 
 

Changes to Jefferson Parish Bidding Information 
 

The Jefferson Parish Purchasing Department would like to make vendors 
aware of the following changes: 
 
Probable Construction Cost: Per Jefferson Parish Administrative 
Policy, the probable construction cost is not revealed in the Jefferson Parish 
Bidding Documents. Jefferson Parish Administrative Policy has changed and a 
range of the probable construction cost will be stated in the Jefferson Parish 
bidding document, entitled Important Notice to All Bidders – Bid 
Requirements. Per Louisiana Public Bid Law, the probable construction cost 
will be read at the bid opening. 
 
Insurance Requirement: All bidders must provide proof of valid insurance 
in the required amounts as stated in the Standard Insurance Requirements 
for bidding purposes. Failure to provide the proof of valid insurance in all of 
the required coverage amounts will result in bid rejection. 
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General Government Bldg. – 200 Derbigny St., Suite 4400, Gretna, LA 70053 

       Office 504.364.2678 

 

Joseph S. Yenni Bldg. – 1221 Elmwood Park Blvd., Suite 404, Jefferson, LA 70123 

                     Office 504.364.2678 

                   

         Email:  Purchasing@jeffparish.net     Website:   www.jeffparish.net  
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Jefferson Parish 
Department of Purchasing 

  
 
      Cynthia Lee Sheng                                                                                              Renny Simno  
            Parish President                                                                                                                             director 
 
 

May 2020 
 
 

PURCHASING DEPARTMENT ANNOUNCEMENT 
 

 
Public Access to the General Government Building and Joseph S. Yenni Building: 
Effective Monday, May 18, 2020, Jefferson Parish Government buildings will be open to the public. All visitors 
will be required to wear a mask or face covering and undergo a temperature screening prior to entry.  
 
Bid Openings: 
Due to COVID-19 safety precautions, all public bid openings have been suspended. Bid openings will continue 
and be made available via phone conference by calling the following:  
 
Dial-in Number: (504) 323-1800 
Meeting ID: 181357 
 
Bids will be accepted through Central Bidding or manual submission. Manually-submitted bids can be 
delivered to either Purchasing office location; however, if submitting bids on the day of the bid opening, 
bidders must submit at the West Bank location. Advertised bids will be received until 2 p.m. The bid opening 
teleconference will begin at 2:30 p.m. on each bid opening date. 
 
If you have any questions, please contact the Purchasing Department at (504) 364-2678 or e-mail 
purchasing@jeffparish.net for assistance. 
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A TWO-YEAR CONTRACT FOR THE SUPPLY OF STEEL STORM 
DRAIN CULVERTS, AND RELATED ITEMS FOR THE JEFFERSON 

PARISH DEPARTMENT OF PUBLIC WORKS, ALL DISTRICTS EAST 
AND WEST BANK. 

 
 

BID #50-00131608 
 
 
GENERAL SPECIFICATIONS 
 
These specifications are prepared for a two-year supply of steel storm drain culverts and related items 
used by the department of public works, all drainage districts 
 
Parish reserves the right to purchase any quantity of units as needed during the annual contract period. 
 
Bidder is not to pre-ship any quantity until authorized by purchase order. 
 
 
TECHNICAL SPECIFICATIONS FOR CORRUGATED STEEL PIPE AND PIPE 
ARCHES (GROUP 1) 
 
 
SPECIFICATIONS FOR ROUND AND ARCH PIPE (GROUP 1 AND 2) 
Pipe and pipe arches shall be galvanized steel, polymer coated (10 mil. /10mil.) In accordance with AASHTO designat ions M-218, M-245, and M-246.helical p ipe shall have un iversal re-rolled ends with (40 corrugations and lif ting lugs for hand ling al l pipe 30 inches and equivalent or larger). 

 
 
SPECIFICATION FOR CANAL OUTFALL PIPE (GROUP 3) 
 
 
Canal outfall pipe (Section extended into canal) shall be supplied in 26 feet Sections. The required CSP 
(corrugated steel pipe) sizes to fit over standard size round RCP (reinforced concrete pipe) are shown 
in the following Table. 
 
Since corrugated steel arch pipe is not compatible with reinforced concrete arch pipe, these bid 
documents contain no provisions for arch type outfall pipes. 
 
Connecting bands for outfall pipes shall be (24) inch wide with four (4) inch wide with four (4) rods 
and lugs and have two (2) piece construction.
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 RCP WALL  RCP 
 NOM. DIA THICKNESS O.D. 
 
 12 IN. 2 IN. 16 IN. 
 15 IN. 2.25 IN. 19.5 IN. 
 18 IN. 2.5 IN. 23 IN. 
 21 IN. 2.75 IN. 26.5 IN. 
 24 IN. 3 IN. 30 IN. 
 27 IN. 3.25 IN. 33.5 IN. 
 30 IN. 3.50 IN. 37 IN. 
 36 IN. 4 IN. 44 IN. 
 42 IN. 4.5 IN. 51 IN. 
 48 IN. 5 IN. 58 IN. 
 54 IN. 5.5 IN. 65 IN. 
 60 IN. 6 IN. 72 IN. 
 72 IN. 7 IN. 86 IN. 
 84 IN. 8 IN. 100 IN. 
 96 IN. 9 IN. 114 IN. 
 
 RCP REQ'D CSP  
 NOM. DIA I.D.  
  
 12 IN. 16.5 IN.  
 15 IN. 20 IN.  
 18 IN. 23.5 IN.  
 21 IN. 27 IN.  
 24 IN. 30.5 IN.  
 27 IN. 34 IN.  
 30 IN. 37.5 TN.  
 36 IN. 44.5 IN.  
 42 IN. 51.5 IN.  
 48 IN. 58.5 IN.  
 54 IN. 65.5 IN.  
 60 IN. 72.5 IN.  
 72 IN. 86.5 IN.  
 84 IN. 100.5 IN.  
 96 IN. 114.5 IN 
 
 
Note: all pipe sections for all types of pipe provided with two lifting lugs per section of pipe sizes 30 
inches and larger. 
 
(2-2/3) inch x y2 inch corrugations apply to (2) inch – (60) inch round pipe. 
(3) inch x (1) inch corrugations apply to 66 inch and larger round pipe.  
 
 
 
 



3 
 

SPECIFICATIONS FOR BANDS FOR ALL TYPES AND SIZES OF PIPE. 
 
A. 0 ring gaskets shall be provided for hugger type bands 
 
B. Flexible plastic gaskets shall be provided for angle and bolt or rod and lug type bands. Two (2) 

rods and lugs for round pipe and four (4) rods and lugs for canal outfall pipe. 
 
C. Angle and bolt type bands shall be provided for pipe arch and two (2) piece bands shall be 

provided for pipe arch sizes (42) inch x 29 inch and larger. 
 
D. D.band widths shall be 12 inches for pipe size up to 30 inch equivalent and 24 inch for pipe size 

36 inch equivalent and larger. 
 
E.  Connecting bands for outfall pipe shall be (24) inch wide with four (4) rods and lugs and have 

two (2) piece construction. 
 
STANDARD SPECIFICATION FOR STEEL SHEET, ZINC-COATED (GALVINIZED), 

FOR CORRUGATED STEEL PIPE 
AASHTO DESIGNATION: M 218M-96 

 
 
1 -SCOPE 
 
 

1.1 This specification covers steel sheet used in the manufacture of corrugated steel pipe (CSP) 
for storm sewers, culverts, drains, and similar uses. The sheet is zinc coated (galvanized) by the hot-dip 
process, and is produced in one coating mass only. Material for this use is furnished in coils, flat in cut 
lengths, and corrugated in cut lengths. 
 
 
2-REFERENCED DOCUMENTS 
 
 

2.1 AASHTO standards: 
 
M 120 zinc metal (slab zinc) 
T 65 the mass of coating on iron and steel articles with zinc or zinc-alloy coatings 
R 11 using significant digits in test data to determine conformance with specifications 
 

2.2 ASTM standards 
 
A 754 coating thickness by x-ray fluorescence 
A 902 terminology relating to metallic coated steel products. 
A 924/a 924/m general requirements for steel sheet, metallic coated by the hot-dip process. 
E 376 measuring coating thickness by magnetic-field or eddy-current (electro-magnetic) test methods 
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3.-TERMINOLOGY 
 

3.1  Definitions -for definitions of terms used in this standard, refer to ASTM a 902. The 
following definitions are as stated in that standard. 

• 3.1.1  Fabricator, n-as related to corrugated metal pipe, (1) the organization that 
produces the finished pipe, or (2) for structural plate pipe, the organization that processes flat 
sheets and other items needed for the field assembly of the finished products. 

• 3.1.2  Manufacturer---as related to corrugated metal pipe, the organization that produces 
the metal sheet from which pipe is made. 

• 3.1.3 Purchaser, n--as related to corrugated metal pipe, the person or agency that 
purchases the finished pipe. 

 
Note 1 ---with regard to this specification for sheet for corrugated steel pipe, the fabricator may also be 
considered as the '1purchaser" of the sheet, where that term is used in this specification. Such 
interpretation would not restrict the purchaser of the finished pipe from enforcing any provisions of this 
specification. 
 
 
4.-ORDERING INFORMATION 
 

4.1 All sheet, both flat and formed, covered by this specification shall be ordered only to the 
specified thicknesses listed in Table 4. 

 
4.2 Unless otherwise specified in the purchase order, all material furnished to this 

specification shall be chemically treated. 
 
4.3  Orders for material to this specification shall include the following information, as 

necessary, to adequately describe the desired product. 
 
• 4.3.1 Name of material (galvanized steel sheet for CSP) 
• 4.3.2 AASHTO designation and year of issue as m 218-yy, 
• 4.3.3 Quantity and dimensions: 

 
o 4.3.3.1  Cut lengths--show number of sheets; thickness; width; either flat or overall 

corrugated; length; pitch and depth of corrugations; if corrugated; 
 

o 4.3.3.2 Coiled sheet--show total mass; thickness; width; coil requirements (maximum 
outside diameter, acceptable inside diameter, and maximum mass of individual coils) 

 
o 4.3.3.3  Certification, if required (see Section 11.1) and 

 
o 4.3.3.4  Special requirements. 

 
Note 2---A typical ordering description is as follows: galvanized steel sheet for CSP in accordance with 
AASHTO m 218-yy, 45000 kg, 2.77 by 700 mm by coil, 1500mm max OD, 66mm ID, 7000kg max, 
certified 
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5.-CHEMICAL COMPOSITION 
 

5.1 Base metal analysis---the base metal cast or product analyses shall conform to the 
chemical requirements of Table 1. 

 
5.2 Coating bath composition (zinc-coating) ---the coating bath metal shall contain not less 

than 99 per cent zinc. 
 
Table 1: Chemical Composition 
 Cast analysis Product analysis 
Sulfur, max, percent 0.05 0.06 
Sum of carbon, manganese, 
phosphorous, silicon, and 
sulfur. Max. Percent 

0.70 0.74 

 
Table 2: Mechanical Requirements (Properties of Flat Sheet Prior To Fabrication) 
Tensile strength min. MPa 310 
Yield point, min. MPa 230 
Elongation in 50 mm. min. percent 20 

 
A To determine conformance with this specification, round each value for tensile strength and for 
yield strength in the nearest 1 MPa and each value for elongation to the nearest 1 percent both in 
accordance with the rounding method of AASHTO R 11. 
B Yield point and tensile strength are based on thickness of the base metal. If tests are made after 
coating, determine the base metal thickness after stripping the coating from the ends of the specimen 
contacting the grips of the tension testing machine prior to tensile testing. 
C Elongation requirement does not apply to material tested after elongating. 
 
Table 3: Coating Mass Requirements  

Coating mass, 
Total both sides 

Equivalent coating thickness 
Total both sides 

Triple spot 
Average, 
Min 

Single spot, 
Min 

Triple spot average, 
Min 

Single spot, 
Min 

G/m 2 g/m 2 p,m. p. m. 
610 550 86 78 

 
Coating thicknesses are approximate, for information only (see 9.5.1). Conversion is based on the 
following relationship: l g/m 2 = 0.1415 p.m. 
 
Table.4: Coated Steel Sheet Thickness Requirements 
Note--thickness is measured not less than 10 mm from an edge. On corrugated sheet, thickness is 
measured on the tangents of corrugations,  

Specified thickness 
mm 

Minimum thickness 
mm 
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1.02 0.91 
1.32 1.17 
1.63 1.45 
2.01 1.83 
2.77 2.57 
3.51 3.28 
4.27 4.04 

 
6.-MECHANICAL PROPERTIES 
 

6.1 The galvanized steel sheet shall conform to the mechanical requirements is Table 2. 
 

6.2 Two tension tests shall be made on random samples of finished material from each cast 
or heat. When the finished material from said cast or heat is less than 45 mg, one test is 
sufficient. When material rolled from one cast or heat differs 1.25 mm or more in thickness, one 
tension test shall be made from both the thickest and thinnest material rolled regardless of the 
mass represented.  The samples shall be prepared and tested in accordance with the method 
specified in ASTM A 924M. 

 
 
Table. 5: Flatness Tolerances (Cut Lengths Only) 
Note: ----this table also applies to sheets cut to length from coils by the fabricator when adequate 
flattening measures are performed. 
Specified thickness, mm Specified width, mm Flatness tolerance 

(maximum deviation from 
a horizontal flat 
surface).mm 

1.63 and thicker 
1.32 and thinner 
 

To 1500.incl  
To 900, incl  
Over 900 to 1500, incl 

13 
13 
19 

 
Table 6: Corrugation Size 
    Radius  of 

curvature, mm 

Nominal 
Size 

Maximum 
Pitch mm 

Minimum 
Depth mm 

Nominal Minimum 

68 by 13 73 12 17 12 
75 by 25 83 24 14 12 
125 by 25 135 24 40 36 

 
Pitch is measured from crest to crest of corrugations, at 90 degrees to the direction of the corrugations. 
 
Depth is measured as the vertical distance from a straight edge resting on the corrugation crest to the 
bottom of the intervening valley. 
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7.-COATING REQUIREMENTS 
 

7.1 The mass of zinc coating shall conform to the requirements in Table 3. The mass of 
coating is the total amount on both surfaces of the sheet expressed in g/m 2 of sheet. 
 

7.2 Adhesion of the coating shall be such that no peeling or flaking occurs while the coated 
sheet is being corrugated and formed into pipe. 
 
8.-DIMENSIONS AND TOLERANCES 
 

8.1 Thickness---sheet thickness shall conform to dimensions prescribed in Table 4. The 
thickness of the sheet includes both the base steel and the zinc coating. 
 

8.2 Length---permissible variations in length of cut-length sheets, both flat and corrugated, 
shall be in accordance with ASTM A 924M. 
 

8.3 Flat sheet----permissible variations in width and camber of flat materials shall be in 
accordance with ASTM A 924M. 
 

8.4  Corrugated sheet: 
 
• 8.4.1 Corrugations---corrugations shall form smooth continuous curves and tangents. The 

dimensions of the corrugations shall be in accordance with Table 6. 
 

• 8.4.2 Covering width and lip dimension---covering width of corrugated sheet shall be in 
accordance with Table 7. Covering width is the distance between the crests of the extreme 
corrugations. The lip dimensions of corrugated sheet shall be in accordance with Table 8.and 
is measured along the radial curvature from the crest of the corrugation to the edge of the 
sheet. There is no established tolerance for overall width since the covering width and lip 
dimensions are the governing factors for the formed product. 

 
Table 7: Covering Width Tolerance for Corrugated Sheet 
Covering width, mm Tolerance over and under 

mm 
To 600, inclusive 6 
Over 600 to 900, inclusive 10 
Over 900 to 1200; inclusive 13 

 
9.-TESTING 
 

9.1 The manufacturer shall make each tests and measurements as deemed necessary to ensure 
that the coated sheet produced complies with this specification. 
 
9.2 The purchaser may make tests and measurements as determined to be necessary to 
confirm conformance with this specification. 
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9.3 Chemical analysis of steel---cast analysis (by the manufacturer) and product analysis (by 
the purchaser) shall be in accordance with ASTM A 924M. 
 
9.4 Mechanical testing- mechanical property tests shall be conducted on the sheet prior to 
corrugating or other fabrication, when possible, and shall be in accordance with ASTM a 924m. 
If tests are made after corrugating, specimens shall be taken on the tangents of corrugations and 
used for determination of tensile and yield strengths only. 
 
9.5 Coating mass: 
 
• 9.5.1 Sampling for coating mass determinations shall be in accordance with ASTM A 924M. 

The mass of coating shall be determined according to AASHTO T 65. 
 

• 9.5.2 The mass may be converted from the sum of readings on both surfaces of the sheet by a 
magnetic thickness gage suitably checked and demonstrated for accuracy (note 3) 1 p.m=7.l 
g/m2 each surface. When a magnetic thickness gage is used and a dispute arises, the mass 
shall be determined by the stripping test in AASHTO T 65. 

 
• 9.5.3 The mass of coating may be determined from the coating thickness measured by the x-

ray fluorescence method, according to ASTM A 754, when this method is used and a dispute 
arises, the mass shall be determined by the stripping test in AASHTO T 65. 

 
Note 3----several magnetic and electro-magnetic types of coating thickness gages are commercially 
available and are a satisfactory basis for acceptance when properly calibrated just prior to inspection 
use (see ASTM E 376). 
 
10. -REJECTION AND REHEARING 
 

10.1 material tested by the purchaser and found not conforming to this specification may be 
rejected subject to the rejection and rehearing provisions of ASTM A 924M. 
 
11.-CERTIFICATION 
 

11.1 When specified in the purchase order or contract, a manufacturer's certification shall be 
furnished to the purchaser. The certification shall be in accordance with the provisions of ASTM A 
924M and shall include reference to this product specification designation. 

 
11.2 Test results including chemical composition, mechanical properties, and mass of coating 

for each heat and coating lot shall be maintained by the sheet manufacturer for 7 years and shall be 
made available to the fabricator and purchaser upon request. 
 
12.-PRODUCT MARKING 
 

12.1 Each 1.5 to 1.5 m of sheet in coils or cut lengths shall be 
Identified by showing the following: 
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• 12.1.1 Name of manufacturer, 
• 12.1.2 Brand name, 
• 12.1.3 Specified thickness, 
• 12.1.4 Specified coating mass, 
• 12.1.5 Identification symbols relating to a specific heat number and coating lot number, 

and 
• 12.1.6 AASHTO designation number. 

 
12.2 The brand shall be removed, obliterated, or rebranded "non-specification” on each 0.5 to l 

.5m of sheet in a coating lot or heat shere control tests show as prescribed herein, nonconformance to 
this specification. 

 
STANDARD SPECIFICATION FOR CORRUGATED STEEL PIPE1 POLYMER 
PRECOATED, FOR SEWERS AND DRAINS 

 
ASSHTO DESIGNATION: M 245m-91 (1995)  
(ASTM DESIGNATION: A 762/A 762m95a) 

 
 
1. SCOPE 
 

1.1 This specification covers polymer precoated corrugated steel pipe intended for use for 
storm water drainage, under-drains, the construction of culverts, and similar uses. Pipe covered by this 
specification is not normally used for the conveyance of sanitary or industrial wastes. 
The steel sheet used in fabrication of the pipe has a polymer protective coating over a metallic coating 
of zinc (galvanizing), 55 aluminum-zinc alloy, or zinc-5 percent aluminum -mischmetal alloy. 
 

1.2 The polymer coating provides a degree of extra 
Protection for the pipe against abrasion and corrosion as compared to metallic-coated pipe without 
polymer 
Coating. Some severe environments may cause corrosion problems to accessory items such as rivets or 
coupling band hardware that does not have a polymer coating. Additional protection for polymer 
precoated corrugated steel pipe can be provided by use of coatings applied after fabrication of the pipe 
as described in M I90M. 
 

1.3 This specification does not include requirements for bedding backfill, or the relationship 
between earth cover load and sheet thickness of the pipe. Experience has shown that the successful 
performance of this product depends upon the proper selection of sheet thickness, type of bedding and 
backfill, controlled manufacture in the plant, and care in the installation.  The installation procedure is 
described in AASHTO standard specifications for highway bridges, Division II, Section 26. 
 
2.-REFERENCED DOCUMENTS 
 

2.1  AASHTO standards: 
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Specifications for highway bridges  
M 190M bituminous coated corrugated metal culvert pipe and pipe arches  
M 198 joints for circular concrete sewer and culvert pipe using flexible watertight gaskets. 
M 218M steel sheet, zinc-coated (galvanized) for corrugated steel pipe. 
M 232 zinc coating (hot-dip) on iron and steel hardware 
M 243M field applied coating of corrugated metal structural plate for pipe, pipe-arches, and arches 
M 246M steel sheet, metallic-coated and polymer precoated for corrugated steel pipe 
M 289M aluminum-zinc alloy coated steel sheet for corrugated steel pipe 
M 291M carbon and alloy steel nuts (metric) 
M 298 coatings of zinc mechanically deposited on iron and steel. 
T 65 mass of coating on zinc-coated (galvanized) iron or steel articles. 
T 249M helical lock seam corrugated pipe 
 

2.2  ASTM standards 
 

A 493 stainless and heat-resisting steel for cold heading and cold forging bar and wire 
A 780 repair of damaged hot-dip galvanized coatings 
A 796 structural design of corrugated steel pipe, pipe arches, and arches for storm and sanitary sewers 
A 916M sheet steel, zinc- 5 percent aluminum-mischmetal alloy-coated by the hot-dip process for 
storm sewer and drainage pipe 
B 633 electrodeposited coatings of zinc on iron and steel  
D 1005 measurement of dry film thickness of organic coatings using micrometers 
D 1056 flexible cellular materials---sponge or expanded rubber 
F 568 carbon and alloy steel externally threaded metric fastener. 
 
3.-DESCRIPTIONS OF TERMS SPECIFIC TO THIS STANDARD 
 

3.1 Fabricator---in this specification, the producer of the pipe. 
3.2 Manufacturer---in this specification, the producer of the sheet. 
3.3  Purchaser- in this specification, the purchaser of the finished product. 

 
4.-CLASSIFICATION 
 

4.1 The corrugated steel pipe covered by this specification is classified as follows 
• 4.1.1 Type 1---this pipe shall have a full circular cross -Section, with a single thickness 

of corrugated sheet, fabricated with annular (circumferential) or helical corrugations. 
• 4.1.2 Type 1a---this pipe shall have a full circular cross Section with an outer shell of 

corrugated sheet fabricated with helical corrugations and inner liner of 
Smooth (uncorrugated) sheet attached to the shell at helical lock seams. 

• 4.1.3 Type IR---this pipe shall have a full circular cross Section, with a single thickness 
of smooth sheet, fabricated with helical ribs projecting outwardly. 

• 4.1.4 Type II---this pipe shall be a type I pipe which has been reformed into a pipe-arch, 
haying an approximately flat bottom. 

• 4.1.5 Type IIA---this pipe shall be a type IA pipe which has been reformed into a pipe-
arch, having an approximately flat bottom. 
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• 4.1.6 Type UR-this pipe shall be a type IR pipe which has been reformed into a pipe-
arch, having an approximately flat bottom. 

• 4.1.7 Type III--this pipe, intended for use as underdrains or for underground disposal of 
water, shall be a type I 

Pipe which has been perforated to permit the in-flow or out-flow of water. 
• 4.1.8 Type IIIA---this pipe, intended for use as underdrains, shall consist of a semi-

circular cross-Section, having a smooth (uncorrugated) bottom with a corrugated top shield. 
 

4.2 Perforation JN Type III pipe are included in two classes as described in Section 8.3.2. 
 
5.-ORDERING INFORMATION 
 

5.1 Orders for material to this specification shall include the following information as necessary, to 
adequately describe the desired product. 

 
• 5.1.1 Name of material (polymer-coated corrugated steel pipe): 
• 5.1.2 Grade of polymer coating indicating thickness on inside and outside (Section     

6.1.1) 
• 5.1.3 Type of metallic coating (zinc or aluminum-zinc alloy) (Section 6.1.2); 
• 5.1.4 AASHTO designation and date of issue: 
• 5.1.5 Type of pipe (Section 4.1); 
• 5.1.6 Diameter of circular pipe (Table 6), or span and rise of pipe-arch Section (Tables 

8, 9, or 10) 
• 5.1.7 Length, either total length or length of each piece and number of pieces: 
• 5.1.8 Description of corrugations (Section 7.2); 
• 5.1.9 Sheet thickness (Section 8.1.2); 
• 5.1.10 For type I and type II pipe, the pipe fabrication method, whether with annular 

corrugations or helical corrugations (Section 7.1.1) (Note 1); 
• 5.1.11  Coupling bands, number, and type (Section 9.1) if special type is required: 
• 5.1.12 Gaskets for coupling hands, if required (Section 9.3): 
• 5.1.13 For type III pipe, class of perforations, if other than class I (Section 8.3.2) 
• 5.1.14  Certification, if required (Section 14.1): and 
• 5.1.15 Special requirements 

 
Note 1----pipe manufactured with annular corrugations may have an element of weakness in the 
longitudinal seams as compared to pipe with helical corrugations. Therefore, consideration of the 
method of fabrication is important when pipe is installed under certain conditions of loading. 
 
6.-MATERIALS 
 

6.1  Steel sheet for pipe---all pipe fabricated under this specification shall be formed from 
polymer precoated sheet conforming to M 246M. 

• 6.1.1 The grade of coating shall be stated in the order, and the polymer coating 
thickness on both inside and outside of the pipe. The polymer coating is classified by grade 
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corresponding to the thickness in micrometers on each side in SI units. The following grades 
are usually available (see Table entitled "grades"). 
 
o 6.1.1.1 Any combination of polymer coating thicknesses or other than shown above is 

subject to agreement between the manufacturer and purchaser or fabricator. 
 

• 6.1.2 The polymer coating is applied to steel sheet having a metallic coating of zinc or 
aluminum-zinc alloy, as described in M 218M, M 289M, OR ASTM A 916M, respectively. 
The type of metallic coating should be stated in the order, consistent with thickness 
availability as shown in Table 7. If the type of metallic coating is not stated, zinc-coated 
sheet conforming to M 218M shall be used. All pipe furnished on the order shall have the 
same metallic coating unless otherwise specified. 

 
6.2  Steel sheet for coupling bands---the sheet used in fabricating coupling bands shall conform to 

M 246M with the same polymer coating grade as that used for fabrication of the pipe furnished under 
the order. And having the same metallic coating. 
 

• 6.2.1 As an alternate, the steel sheet for coupling bands shall conform to M 218M, M 
289M, or ASTM 9l 6M (with the same metallic coating as the pipe), with the sheet having a 
bituminous coating according to M 190M, except the thickness requirements shall not apply. 
 

• 6.2.2 When specifically permitted by the purchaser, coupling bands shall be made of 
steel sheet conforming to the specification listed or Section 6.2.1 having the same metallic 
coating as the pipe, but without bituminous coatings. 
 

6.3  Rivets--the rivets used in riveted pipe shall be of the same material as the base material 
specified for the corrugated sheets. They shall be thoroughly galvanized or sherardized.  If bolts and 
nuts are substituted for rivets (see Section 7.3.l), they shall meet the following requirements (see Table 
entitled "Bolts and Nuts"). The bolts and nuts shall be hot-dip galvanized in conformance with M 232, 
or be mechanically galvanized in conformance with M 298 Class 40. 

 
• 6.3.1 When specified in the order, rivets used in riveted pipe to be installed in severely 

corrosive environments shall be made of stainless steel conforming to any of the S3xxxx 
designations in ASTM A 493. Stainless steel rivets may be substituted for those described in 
Section 6.3 at the fabricator's option. 

 
Note 2----some polymer precoated pipe in a severe environment is reported to have failed due to 
corrosion of rivets conforming to Section 6.3, while the sheet was essentially unaffected.  The use of 
stainless steel rivets is recommended to overcome such problems. 
 

GRADE 
GRADES PREVIOUS  

DESIGNATION 
COATING 
THICKNESS 
p.m 

250/0 TYPE A 250/0 
250/75 TYPE B 250/75 
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250/250  250/250 
 

Bolts and Nuts 
 Bolts Nuts 
For Pipe Fabrication   
For M 245M Pipe F 568. M 291M 
 CI. 8.8 CI. 12 
For Coupling Bands   
For M 245M Pipe F 568 M 291M 
 CI. 4.6 CI. 5 

 
 

6.4 Hardware for coupling bands--- 
Bolts and nuts for coupling bands shall conform to the following requirements (see Table entitled 
"Bolts and Nuts"). Bolts, nuts, and other threaded items used with coupling bands shall be zinc coated 
by one of the following processes: hot-dip process as provided in AASHTO M 232; electroplating 
process as provided in ASTM B 633; Class Fe/Zn 8; or mechanical process as provided in M 298, 
Class 8. Other hardware items used with coupling bands shall be zinc coated by one of the following 
processes; hot-dip process as provided in M 232; electroplating process as provided in ASTM B 633, 
Class Fe/Zn 25; or mechanical process as provided in AASHTO M 298, Class 25. 
 

6.5 Gaskets---if gaskets are used in couplings, they shall be a band of expanded rubber 
meeting the requirements of ASTM D 1056 for the "re" closed cell grades, or 0-rings meeting the 
requirements of M I98. 

 
 
7.-FABRICATION 
 

7.1  General requirements- -pipe shall be fabricated in full circular cross Section except for "Type 
IIIA which is described in Section 8.4. 
 

• 7.1.1 Type I pipe shall have annular corrugations with lap joints fastened with rivets or shall 
have helical corrugations with a continuous lock seam extending from end to end of each 
length of pipe. The type of fabrication used shall be" the option of the fabricator unless 
otherwise specified. 

• 7.1.2 Type IA pipe shall be fabricated with a smooth liner and helically corrugated shell 
integrally attached at helical lock seams extending from end to end of 

Each length of pipe. The shell shall have corrugations of nominal 68 or 75 mm pitch. 
• 7.1.3 Type IR pipe shall be fabricated with helical ribs projecting outward with a continuous 

lock seam extending from end to end of each length of pipe. 
 

7.2  Corrugations---the corrugations shall be either annular or helical as provided in Section 7.1. The 
direction of the crests and valleys of helical corrugations shall not be less than 60 degrees from the axis 
of the pipe for pipe diameters larger than 500 mm and not less than 45 degrees from the axis for pipe 
diameters of 500 mm and smaller. 
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• 7.2.1 For Type I and IA pipe, corrugations shall form smooth continuous curves and 
tangents. The dimensions of the corrugations shall be in accordance with Table 1 for the size 
indicated in the order, except if the depth measurement of one or more corrugations is less 
than the minimum depth in Table 1, the depth of all corrugations between adjacent seams shall 
be measured and the values of Table 1 for minimum average depth and minimum corrugation depth 
shall apply. 

 
Note 3---inspection frequently consists of measurement of depth of one or a few corrugations. If such 
measurement indicates insufficient depth, application of the requirements in Table 2 provides for 
acceptance where greater depth of some corrugations compensates for lack of depth of others. These 
measurements would normally be made at one location between seams on a length of pipe. 
 

• 7.2.2 For Type IR pipe. The corrugations shall be essentially rectangular ribs projecting 
outward from the pipe wall. The dimensions-and spacing of the ribs shall be in accordance 
with Table 3 for the size indicated on the order. For the 292 mm rib spacing, if the sheet 
between the ribs does not include a lock seam, a stiffener shall be included midway between 
the ribs. This stiffener shall have a nominal radius of 6.4 run and a minimum height of 5.1 
mm toward the outside of the pipe. 

 
Note 4---the nominal dimensions and properties for smooth corrugations and for ribs are given in 
AASHTO standard specifications for highway bridges, Division I, Section 12, and in ASTM A 796. 
 

7.3 Riveted seams---the longitudinal seams shall be staggered to the extent that no more than 
three thicknesses of sheet are fastened by any rivet. Pipe to be reformed into pipe arch shape shall have 
seams meeting the longitudinal seam requirements of Section 8.2.2. 
 
Note 5---fabrication of pipe without longitudinal seams in 120 degrees of arc, so that the pipe may be 
installed without longitudinal seams in the invert, is subject to negotiation between the purchaser and 
fabricator. 
 

• 7.3.1 The size of rivets, number per corrugation, and width of lap at the longitudinal seam 
shall be as stated in Table 4, depending on sheet thickness, corrugation size, and diameter of 
pipe. For pipe with 25 mm deep corrugations, m 12 diameter bolts and nuts may be used in 
lieu of rivets on a one-for-one replacement ratio. Circumferential seams shall be riveted 
using rivets of the same size as for longitudinal seams and shall have a maximum rivet, 
spacing of 150 mm, measured on centers, except that six rivets will be sufficient in 300 mm 
diameter pipe. 

 
Table 1: Corrugation Requirements for Type I, IA, II, IIA, and III Pipe 
   Inside radius 
Nominal Size Maximum 

pitch 
Minimum Depth Nominal Minimum 

All values in millimeters 
38 by 6.5 48 6.0 1 6.5 
68 by 13 73 12 17 12 
75 by 25 83 24 14 12 
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125 by 25 135 24 40 36 
 
 
Table 2: Referee Requirements for Corrugation Depth 
Nominal size Diameter Minimum average 

depth 
Minimum 
corrugation depth 

All values in millimeters 
38 by 6.5 All 6.1 5.0 
68 by 13 300 thru 525 12.1 10.0 
68 by 13 Over 525 12.4 11.0 
75 by 25 All 24.9 23.0 
125 by 25 All 24.9 23.0 

*See section 7.2.l for application of Table 2 
 

• 7.3.2 All rivets shall be driven cold in such a manner that the sheets shall be drawn tightly 
together throughout the entire lap. The center of a rivet shall be no closer than twice its 
diameter from the edge of the sheet. All rivets shall have neat, workmanlike> and full 
hemispherical heads or heads of a form acceptable to the purchaser, shall be driven without 
bending> and shall completely fill the hole. 

 
7.4  Helical lock seams--the lock seam for Type I pipe shall be formed in the tangent element of the 

corrugation profile with its center near the neutral axis of the corrugation profile. The lock seam for 
Type IA pipe shall be in the valley of the corrugation, shall be spaced not more than 760 mm apart, and 
shall be formed from both the liner and the shell in the same general manner as type I helical lock seam 
pipe. The lock seam for type IR pipe shall be formed in the flat zone of the pipe wall, midway between 
two ribs. 
 

• 7.4.1 The edges of the sheets within the cross-Section of the lock seam shall lap at least 4.0 
mm for pipe 250 mm in diameter, with an occasional tolerance of minus 10 percent of lap 
width allowable. The lapped surfaces shall be in tight contact, the profile of the sheet  shall 
include a retaining offset adjacent to the 180- degree fold (as described in T 249M) of one 
sheet thickness on one side of the lock seam, or one-half sheet thickness on both sides of the 
lock seam, at the fabricator's option. There shall be no visible cracks in the metal, loss of 
metal-to-metal contact, or excessive angularity on the interior of the 180-degree fold of metal 
at the completion of forming the lock seam. 

 
• 7.4.2 specimens cut from production pipe normal to and across the lock seam shall develop 

the tensile strength as provided in Table 5, when tested according to AASHTO T 249M. For 
type IA pipe, the lock seam strength shall be as tabulated based on the thickness of the 
corrugated shell. 

 
• 7.4.3 when the ends of helically corrugated lock seam pipe have been re-rolled to form 

annular corrugations, either with or without a flanged end finish; the lock seam in the 
rerolled end shall not contain any visible cracks in the base metal and the tensile strength of 
the lock seam shall be not less than 60 percent of that required in Section 7.4.2. 
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7.5 END FINISH: 
 

• 7.5.1 To facilitate field jointing, the ends of the individual pipe Sections with helical 
corrugations may be rerolled to form annular corrugations extending at least two 
corrugations from the pipe end, or to form an upturned flange meeting the requirements in 
Section 7.5.2, or both. The diameter of ends shall not exceed that of the pipe barrel by more 
than the depth of the corrugation. All types of pipe ends, whether rerolled or not, shall be 
matched in a joint such that the maximum difference in the diameter of abutting pipe ends is 
13 mm. 

 
o 7.5.1.1 When pipe with any size helical corrugation or rib is rerolled to form annular 

corrugations in the ends, the usual size of the annular corrugations is 68 by 13 mm. 
 

• 7.5.2 If a flanged finish is used on the ends of individual pipe Sections to facilitate field 
jointing, the flange shall be uniform in width, be not less than 13 mm wide, and shall be 
square to the longitudinal axis of the pipe. 

 
• 7.5.3 The ends of all pipe which will form the inlet and outlet of culverts, fabricated of 

sheets having nominal thicknesses of 2.01 mm and less, shall be reinforced in a manner 
approved by the purchaser, when specified. 

 
Table 3: Rib Requirements For Types IR And IIR Pipe 
Rib Inside radius  
Nominal 
size 

Minimum 
width 

Minimum 
depth 

Maximum 
spacing 

Minimum Maximum  

Millimeters  
19 x 19 x 
190 

17 18 197 2.5 4.3  

19 x 25 x 
292 

17 24 298 2.5 4.3  

 
Width is a measurement of the inside of the rib. Alternately, it can be measured outside of the rib and 
shall meet or exceed the minimum width plus 2 wall thicknesses---2t + 17mm. 
 
Depth is measured as the minimum vertical distance from a straightedge resting on the tops of the ribs 
parallel to the axis of the pipe to the outside surface of the flat. 
 
Spacing is measured center to center of the ribs, at 90 degrees to the direction of the ribs. 
 
Table 4:  Riveted Longitudinal Seams 

Nominal corrugation size 
Specified sheet 
thickness 

68 x 13  
mm 

75 x 25 
mm 

125 x 25 
mm 

Rivet diameters, minimum 
mm mm mm mm 
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1.32 8.0 --- --- 
1.63 8.0 9.5 9.5 
2.01 8.0 9.5 9.5 
2.77 9.5 11.0 11.0 
3.51 9.5 11.0 11.0 
4.27 9.5 11.0 11.0 

 
One rivet each valley for pipe d1ameters 900 mm and smaller. Two rivets each valley for pipe 
diameters I 000 mm and larger. 
 
Two rivets each valley for all pipe diameters. 
 
Two rivets each crest and valley for all pipe diameters 
 
Minimum width of lap: 38mm for pipe diameters 900mm and smaller, and 
75mm for pipe diameters 1050mm and larger.  
Minimum width of lap: 75mm for all pipe diameters. 
 
 
Table 5: Lock Seam Tensile Strength 
Specified sheet thickness  
mm 

Lock seam tensile strength per unit width, 
minimum 
kN/m 

1.02 30 
1.32 42 
1.63 60 
2.01 91 
2.77 122 
3.50 154 
4.27 210 

 
For Type IA pipe, the thickness shall be that of the corrugated shell. 
 
8.-PIPE REQUIREMENTS 
 

8.1  Type I, Type IA, and Type IR pipe. 
 

• 8.1.1 Pipe dimensions--the nominal diameter of the pipe shall be as stated in the order, 
selected from the sizes listed in Table 6. The size of corrugations which are standard for each 
size of pipe are also shown in Table 6. The average inside diameter of circular pipe and pipe 
to be reformed into pipe-arches shall not vary more than 1 percent or 13 mm whichever is 
greater, from the nominal diameter when measured on the inside diameter requirement may 
be determined by measuring the outside circumference, for which minimum values are given 
in Table 6. 
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Note 6--the outside circumference of helically corrugated pipe is influenced by the corrugation size and 
the angle of the corrugations, affecting the number of corrugations crossed, therefore no minimum 
circumferential measurement can be specified. 
 

• 8.1.2 Sheet thickness---sheet thickness shall be specified by the purchaser from the 
specified sheet thicknesses listed in Table 7(Notes 7 and 8). For type la pipe, the thickness of 
both the shell and the line shall be given; the thickness of the corrugated shell shall not be 
less than 60 percent of the thickness of the equivalent Type I pipe; the liner shall have a 
nominal thickness of at least 1.02mm and the sum of the specified thicknesses of shell and 
liner shall equal or exceed the specified thickness of an equivalent pipe of identical 
corrugations as the shell according to the design criteria in AASHTO standard specifications 
for highway bridges. 

 
Note 7--the sheet thicknesses indicated in Table 7 are the thicknesses listed as available in M 246M. 
The specified thickness is based on the thickness of the metallic coated sheet, not including the 
thickness of polymer coating. 
 
Note 8--the purchaser should determine the required thickness for each of the types of pipe described in 
Section 4.1.1 through 4.1.6, according to the design criteria in AASHTO standard specifications for 
highway bridges, Division l, Section 12, or other appropriate guidelines. 
 

• 8.1.3 When specified by the purchaser, the finished pipe shall be factory elongated to 
the extent specified. The elongations shall be accomplished by the use of a mechanical 
apparatus which will produce a uniform deformation throughout the length of the Section. 

 
8.2  Type II, IIA, and IIR pipe: 

 
• 8.2.l pipe-arch dimensions- -pipe furnished as Type II, IIA, or IIR shall be made from 

Type I, IA or IR pipe respectively, and shall be reformed to provide a pipe-arch shape. All 
applicable requirements for Type I, IA and IR pipe shall be met by finished Types II, IIA, 
and UR pipe, respectively. Pipe-arches shall conform to the dimensional requirements of 
Tables 8, 9, or 10. All dimensions shall be measured from the inside crests of corrugations 
for Type II pipe or from the inside liner or surface for types IIA or UR pipe, respectively. 
 

• 8.2.2 Longitudinal seams ---longitudinal seams of riveted pipe arches shall not be 
placed in the corner radius. 

 
• 8.2.3 Reforming TYPE IR into TYPE UR pipe shall be done in such a manner as to 

avoid damage to the external ribs. 
 

8.3  Type III pipe; 
 

• 8.3.1 Type III pipe shall have a full circular cross-Section and shall conform to the 
requirements for TYPE I pipe> and in addition shall contain perforations conforming to one 
of the class described in Section 8.3.2. 
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• 8.3.2 Perforations---the perforations shall conform to the requirements for Class 1, 
unless otherwise specified in the order. Class l perforations are for pipe intended to be used 
for subsurface drainage.  Class 2 perforations are for pipe intended to be used for subsurface 
disposal of water, but pipe containing class 2 perforations may also be used for subsurface 
drainage. 
o 8.3.2.1  Class l perforations---the perforations shall be approximately circular and cleanly 

cut, shall have nominal diameters of not less than 4.8 mm nor greater than 9.5mm and 
shall be arranged in rows parallel to the axis of the pipe. The perforations shall be located 
on the inside crests or along the neutral axis of the corrugations, with one perforation in 
each row for each corrugation. Pipe connected by couplings or bands may be un-
perforated within 100mm of each end of each length of pipe. The rows of perforations 
shall be arranged in two equal Groups placed symmetrically on either side of a lower 
unperforated segment corresponding to the flow line of the pipe. The spacing of the rows 
shall be uniform. The distance between the center lines of rows shall be not less than 
25mm. The minimum number of longitudinal rows of perforations, the maximum heights 
of the center lines of the uppermost rows above the bottom of the invert, and the inside 
chord lengths of the unperforated segments illustrated in figure 1 shall be as specified in 
Table II. 

 
Note 9---pipe with class 1perforations is generally available in diameters from 100 to S2Smm 
inclusive, although perforated pipe in larger sizes may be obtained. 
  
 
 
SPECIFICATIONS FOR MATERIALS  
 
Table 6 Pipe Sizes 
Nominal 
inside 
diameter 

Corrugation sizes Minimum 
outside 
circumference 

mm 38 by 
6.5 mm 

68 by 
13 mm 

75 by 25 
mm 

125 by 25 
mm 

ribbed 
pipe 

mm 

100 X     284 
150 X     441 
200 X     598 
250 X     755 
300 X X    912 
375 X X    1148 
450 X X   X 1383 
525  X   X 1620 
600  X   X 1854 
675  X   X 2091 
750  X   X 2483 
825  X   X 2561 
900  X X X X 2797 
1050  X X X X 3269 
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1200  X X X X 3739 
1350  X X X X 4209 
1500  X X X X 4675 
1650  X X X X 5142 
1800  X X X X 5609 
1950  X X X X 6075 
2100  X X X X 6542 
2250   X X X 7008 
2400   X X X 7475 
2550   X X X 7941 
2700   X X X 8408 
2850   X X  8874 
3000   X X  9341 
3150   X X  9807 
3300   X X  10274 
3450   X X  10740 
3600   X X  11207 

 
An "X" indicates standard corrugation sizes for each nominal diameter of pipe. 
Measured in valley of annular corrugations. Not applicable to helically corrugated pipe. 
Rib sizes 19 X 19 X 190 mm and 19 X 25 X 292 mm 
 
 
Table 7: Thicknesses of Metallic Coated Steel Sheet   
Specified thickness Specification designation 
mm ASTM A 916M 

Zn-5A1 MM 
alloy coated 

M 218M  
zinc coated 

M 289M 
55 aluminum-zinc  
Alloy coated 

1.02 X X X 
1.32 X X X 
1.63 X X X 
2.01 X X X 
2.77 X X X 
3.51 X X X 
4.27 X X  

 
An "x" indicates sheet thickness included in the applicable specification which are referenced in M 
246M. The specified thickness is the thickness of the metallic-coated steel sheet and does not include 
the thickness of the polymer coating. 
 

o 8.3.2.2  Class 2 perforations -the perforations shall be circular holes with nominal 
diameters of 8.0 to 9.5mm or slots with nominal width of 4.8 to 8.0 mm and not to exceed 
13 mm in length. The perforations shall be uniformly spaced around the full periphery of 
the pipe. The perforations shall provide an opening area of not less than 230 square 
centimeters per square meter of pipe surface based on nominal diameter 
and length of pipe. 
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Note 10---323 Perforations; 9.5mm diameter, per square meter satisfies this requirement. 
 

8.4 Type IIIA pipe: 
• 8.4.1 Type IIIA pipe shall be fabricated of an unperforated semicircular bottom Section 

with a top shield of corrugated steel, both of nominal 1.32mm thickness or greater. The 
smooth semicircular bottom Section shall be approximately 120mm in diameter and shall 
have a continuous lip extending outward along each side; the corrugated top shield shall be 
approximately 160mm wide including a 19mm sloping overhang on each side and shall be 
secured to the lip of the bottom Section by integral tabs spaced at about 90mm center to 
center. The top shield shall have corrugations approximately 22mm center to center and 
approximately 8.0mm depth 

 
9.-COUPLING BANDS 
 

9.1 Types of coupling bands---field joints for each type of corrugated steel pipe shall maintain 
pipe alignment during construction and prevent infiltration of fill material during the life of the 
installation.  Coupling bands may be of the following types: 
Bands with annular corrugations,  
Bands with helical corrugations;  
Bands with projections (dimples), 
Channel bands for upturned flanges, with or without annular corrugations. 
Flat bands, and  
Smooth sleeve-type couplers. 
 
Except as provided in Sections 9.1.1 through 9. .4.tiie type of coupling furnished shall be at the option 
of the fabricator unless the type is specified in the order. 
 
Note 11---bands are classified according to their ability to resist shear, moment, and tensile forces as 
described in AASHTO standard specifications for highway ridges, division ii, Section 23, and 
identified as "standard joints" and <'special joints!' the first four types of bands listed  in Section 9.1, 
and meeting the requirements of Section 9.2 , are expected to meet the requirements for "standard 
joints." some may also be able to meet the requirements for "special joints,'' but such capability should 
be determined by analysis or test. 
 

• 9.1.1 Coupling bands with annular corrugations shall be used only with pipe with annular 
corrugations, or helical pipe in which the ends have been rerolled to form annular 
corrugations. The corrugations in the band shall have the same dimensions as the 
corrugations in the pipe end, or may be of a special design to engage only the first or second 
corrugation from the end of each pipe. The band may also include a u-shaped channel to 
accommodate upturned flanges on the pipe. 
 

• 9.1.2 Coupling bands with helical corrugations shall be used only with pipe with helically 
corrugated ends. The corrugations in the bands shall be designed to properly mesh with the 
corrugations in the pipe. 
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• 9.1.3 Coupling bands with projections (dimples) may be used with pipe with either annular 
or helical corrugations. The bands shall be formed with the projections in annular rows with 
one projection for each corrugation of helical pipe. Bands 265 or 300 mm wide shall have 
two annular rows of projections, and bands 41s or 560 mm wide shall have four annular rows 
of projections. 
 

• 9.1.4 Channel bands may be used only with pipe having upturned flanges on the pipe ends. 
 

• 9.1.5 Smooth sleeve-type couplers and flat bands may be used only with type iii and type 
IIIA pipe of 300 mm diameter or smaller. 

 
9.2 Requirements --coupling bands shall be fabricated to lap on an equal portion of each of the 

pipe Section to be connected. The ends of the bands shall lap or be fabricated to form a tightly closed 
joint upon installation. Coupling band thickness shall conform to the requirements in Table 12, based 
on the sheet thickness of the pipe to be connected except as provided in Sections 9.2.1 and 9.2.2 the 
band width shall be not less than as shown in Table 13. The bands shall be connected in a manner 
approved by the purchaser with suitable galvanized devices such as; angles, or integrally or separately 
formed and attached flanges, bolted with zinc coated bolts; bars and straps; wedge lock and straps; or 
lugs. Coupling bands shall be fastened with the following size of bolts; 
Pipe diameters 450 mm and less--- M 10 diameter 
Pipe diameters 525 mm and greater---M 12 diameter  
Type IIIA pipe---M 8 diameter 
 

• 9.2.1 If flanges are provided on the pipe ends, the coupling may also be made by 
interlocking the flanges with a preformed channel band or other band incorporating a locking 
channel not less than 19 mm in width. The depth of the channel shall be not less than 13 mm. 
the channel band shall have a minimum nominal thickness of 2.01 mm. 
 

• 9.2.2 Smooth sleeve type couplings and flat bands shall be steel having a nominal 
thickness of not less than 1.02 mm, or as an option, may be a plastic sleeve to provide 
equivalent strength. The coupling shall be close fitting, to hold the pipe firmly in alignment 
without the use of sealing compounds or gaskets. The coupling or flat band shall contain a 
device so that the band or coupling will lap equally on the two pipes being joined. The 
overall length of the coupling shall be equal to or greater than the nominal diameter of the 
pipe. 

 
 

9.3 Gaskets--where infiltration or exfiltration is a concern, the couplings may be required to 
have gaskets. The closed cell expanded rubber gaskets shall be a continuous band, approximately 180 
mm wide and approximately 9.5 mm thick. Rubber 0-ring gaskets shall be 20 mm diameter for pipe 
diameters of 900 mm or smaller, and 22 mm diameter for larger pipe diameters, having 13 mm deep 
end corrugations. Rubber 0-ring gaskets shall be 15 mm diameter for pipe having 25 mm deep end 
corrugations. 
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Note 12---riveted pipe is not water tight, having small openings at the intersection of longitudinal and 
circumferential seams. Therefore, this type of fabrication should not be used where water tightness is a 
concern unless the pipe is bituminous coated or lined prior to installations. 
 
Table 8: Pipe Arch Requirements 68 by 13 mm Corrugations 
 

A tolerance 
of 25 mm 
or 2 percent 
of 
equivalent 
diameter, 
whichever 
is greater, 
will be 
permissible 
in span and 
rise. 
B is 
defined as 
the vertical 
dimension 
from a 
horizontal 
line across 

the widest portion of the arch to the lowest portion of the base. 
 
Table 9: Pipe-Arch Requirements 75 by 25 mm or 125 by 25 mm Corrugations 
Pipe-arch size, 
mm 

Equivalent 
diameter, mm 

Span 
mm 

Rise 
mm 

Minimum 
corner radius, 
mm 

1010 x 790 900 1010 -45 790 + 45 130 
1160 x 920 1050 1160 -55 920 + 55 155 
1340 x 1050 1200 1340 -60 1050 + 60 180 
1520 x 1170 1350 1520 -70 1170 + 70 205 
1670 x 1300 1500 1670 -75 1300 + 75 230 
1850 x 1400 1650 1850 -85 1400 + 85 305 
2050 x 1500 1800 2050 -95 1500 + 95 355 
2200 X 1620 1950 2200 -110 1620 + 110 355 
2400 X 1720 2100 2400 - 120 1720 + 120 410 
2600 x 1820 2250 2600 -130 1820 + 130 410 
2840 x 1920 2400 2840 - 145 1920 + 145 460 
2970 x 2020 2550 2970 - 150 2020 + 150 460 
3240 x 2120 2700 3240 -165 2120 + 165 460 
3470 x 2220 2850 3470 -175 2220 + 175 460 
3600 x 2320 3000 3600 -180 2320 + 180 460 

Pipe-arch 
size, mm 

Equivalent 
diameter, 
mm 

Span 
mm 

Rise 
mm 

Minimum 
corner 
radius, mm 

Maximum 
B, mm 

430 x 330 375 430 330 75 135 
530 x 380 450 530 380 75 155 
610 x 460 525 610 460 75 185 
710 x 510 600 710 510 75 205 
780 x 560 675 780 560 75 225 
885 X 610 750 870 630 75 240 
970 x 690 825 970 690 75 255 
1060 x 740 900 1060 740 90 265 
1240 x 840 1050 1240 840 100 290 
1440 x 970 1200 1440 970 130 345 
1620 x 1100 1350 16210 1100 155 380 
1800 x 1200 1500 1800 1200 180 420 
1950 X 
1320 

1650 1950 1320 205 460 

2100 x 1450 1800 2100 1450 230 510 



24 
 

Negative and positive numbers listed with span and rise dimensions are negative and positive 
tolerances, no tolerance in opposite direction. 
 
Table 10: Pipe-Arch Requirements- 19 x 19 x 190 mm or 19 x 25 x 292 mm Rib Corrugations 
Pipe-arch size, 
mm 

Equivalent 
diameter, mm 

Span Rise Minimum 
corner radius, 
mm 

500 x 400 450 500 -25 410 + 25 130 
580 x 490 525 580 -25 490 + 25 130 
680 x 540 600 680 -40 540 + 40 130 
750 x 620 675 750 -40 620 + 40 130 
830 x 670 750 830 - 40 670 + 40 130 
900 x 750 825 900 -45 750 + 45 130 
1010 x 790 900 1010 -45 790 + 45 130 
1160 x 920 1050 1160 -55 920 + 55 155 
1340 x 1050 1200 1340 -60 1050 + 60 180 
1520 x 1170 1350 1520-70 1170 + 70 205 
1670 x 1300 1500 1670 -75 1300 + 75 230 
1850 x 1400 1650 1850 -85 1400 + 85 305 
2050 x 1500 1800 2050 -95 1500 + 95 355 

 
Negative and positive numbers listed with span and rise dimensions are negative and positive 
tolerances, no tolerance in opposite direction. 
 
 
Table 11: Rows of Perforations, Height “H” of the Center Line of the Uppermost Rows above the 
Invert, and Chord Length “L” of Unperforated Segment, for Class I Perforations 
Internal diameter of 
pipe 
mm 

Rows of 
perforations 

H, maximum  
mm 

L, minimum  
mm 

100 2 46 64 
150 4 69 96 
200 4 92 128 
250 4 115 160 
300 6C 138 192 
375 6C 172 340 
450 6C 207 288 
525 6 241 338 
600 and larger 8 D D 

 
Minimum number of rows. A greater number of rows for increased inlet area shall be subject to 
agreement between purchaser and fabricator.  Note that the number of perforations per unit length in 
each row (and inlet area) is dependent on the corrugation pitch. C-minimum of 4 rows permitted in 
pipe with 38 by 6.5 mm corrugations. D - H (max) -0.46D: L (min) -0.64D, where D = internal 
diameter of pipe; millimeters or inches as appropriate. 
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Table 12: Coupling Band Thickness 
Nominal pipe thickness 
mm 

Nominal coupling band thickness, 
minimum 
mm 

2.77 and thinner 1.32 
3.51 1.63 
4.27 2.01 

 
9.4 Other types of coupling bands or fastening devices which are equally effective as those 

described, and which comply with the joint performance criteria of AASHTO standard specifications 
for highway bridges, Division II, Section 23 may be used when approved by the purchaser. 
 
10.-WORKMANSHIP 
 

10.1 The completed pipe shall show careful; finished workmanship in all particulars. Pipe 
which has been damaged, either during fabrication or in shipping, may be rejected unless repairs are 
made which are satisfactory to the purchaser.  Among others, the following defects shall be considered 
as constituting poor workmanship. 
 
Variation from a straight center line. Elliptical shape in pipe intended to be round. Dents or bends in 
the metal. 
Polymer coating or metallic coating or handling which has been bruised, broken, disbonded, or 
otherwise damaged. 
Lack of rigidity. 
Illegible markings on the steel sheet.  
Ragged or diagonal sheared edges.  
Uneven laps in riveted pipe. 
Loose, unevenly lined, or unevenly spaced rivets.  
Loosely formed lockseams . 
 
11.-REPAIR OF DAMAGED COATINGS 
 

11.1 Pipe on which either the polymer coating or the underlying metallic coating has been 
damaged in fabrication or handling shall be repaired.  Damage to the metallic coating shall be repaired 
as described in Sections 11.2 through 11.4. Damage to the polymer coating shall be repaired as 
described in Section 11.5. The repair shall be done so that the completed pipe shall show careful 
finished workmanship in all particulars. Pipe which, in the opinion of the purchaser, has not been 
cleaned or coated satisfactorily may be rejected. 1f the purchaser so elects, the repair shall be done in 
his presence. 
 

11.2 Damage to the metallic coating shall be repaired as provided in ASTM A 780 (note 13), 
except as described herein. The damaged area shall be cleaned to bright metal by blast cleaning, power 
disk sanding, or wire brushing. The cleaned area shall extend at least 12 mm into the undamaged 
section of the coating. The cleaned area shall be coated within 24 hours and before any rusting or 
soiling. 
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Note 13---While ASTM A 780 specifically refers to repair of damaged zinc coatings, the same 
procedures are applicable to repair of aluminum-zinc alloy coatings except as described in this Section. 
 

11.3 Zinc-rich paint coating---- zinc-rich paint shall be applied to a dry film thickness of at 
least 0.13 mm over the damaged section and surrounding cleaned area. Zinc-rich paint shall be used for 
repair of damage to both zinc and aluminum-zinc alloy coatings. 
 
Table 13: Coupling Band Width Requirements 
  Coupling Band Width Minimum 
Nominal 
corrugations size 

Nominal pipe 
inside 
diameter 

Annular 
corrugated 
bands 

Helically 
corrugated 
bands 

Bands with 
projections 

All values in millimeters 
38 by 6.5 100 to 450 285 180 285 
68 by 13 300 to 900 180 300 285 
 1050 to 1800 285 300 285 
 1950 to 

2100C 
285 300 415 

75 by 25 900 to 1800 300 350 285 
 1950 to 3600 300 350 415 
125 by 25 900 to 1800 500 560 300 
 1950 to 3600 500 560 560 

 
A for helically corrugated pipe with rerolled ends, the nominal corrugation size refers to the 
dimensions of the end corrugations in the pipe. 
B equivalent diameter for Type II, IIA, and IIR pipe. 
C diameters through 3600 mm for annular corrugated bands used on rerolled ends of helically 
corrugated pipe. 
 

11.4 Metallizing coating----the damaged area shall be cleaned as described in Section 11.2, 
except it shall be cleaned to the near-white condition. The repair coating applied to the cleaned section 
shall have a thickness of not less than 0.13 mm over the damaged Section and shall taper off to zero 
thickness at the edges of the cleaned undamaged section. 
 

• 11.4.1 Where zinc coating is to be metallized, it shall be done with zinc wire containing not less 
than 99.98 percent zinc. 

 
• 11.4.2 Where aluminum-zinc alloy coating is to be metallized, it shall be done using zinc wire 

containing not less than 99.98 percent zinc, aluminum wire containing not less than 99 percent 
aluminum, or an alloy wire of 55 percent aluminum and 45 percent zinc by mass. 

 
11.5 Areas of damaged polymer coating shall be repaired with a polymer coating similar and 

compatible with respect to durability, adhesion, and appearance of the original polymer coating. 
11.5.1 Polymer coating damaged during shipping or installation may be repaired using materials 
as described in 11.5 or by the application of protective coating material conforming to m 243m. 
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12 -INSPECTION 
 

12.1 The purchaser or his representative shall have free access to the fabricating plant for 
inspection, and every facility shall be extended to him for this purpose. This inspection shall include an 
examination of the pipe for the items in Section l 0.l and the specific requirements of this specification 
applicable to the type of pipe and method of fabrication. 
 

12.2  On a random basis, samples may be taken for chemical analysis and metallic and polymer 
coating measurements for check purposes. These samples will be secured from fabricated pipe or from 
sheets or coils of the material used in fabrication of the pipe. The mass of metallic coating shall be 
determined in accordance with T 65 for zinc and the dilute hydrochloric acid method of T 65 for 
aluminum-zinc alloy. The thickness of polymer coating shall be measured according to ASTM D 1005. 
 
13. -REJECTION 
 

13.1  Pipe failing to conform to the specific requirements of this specification, or that shows 
poor workmanship, may be rejected.  This requirement applies not only to the individual pipe, but to 
any shipment as a whole where a substantial number of pipe are defective. If the average deficiency in 
length of any shipment of pipe is greater than one percent, the shipment may be rejected. 
 
14. -CERTIFICATION 
 

14.1  When specified in the purchase order or contract, a manufacturer's or fabricator's 
certification, or both, shall be furnished to the purchaser stating that samples representing each lot have 
been tested and inspected in accordance with this specification and have been found to meet the 
requirements for the material described in the order. When specified in the order, a report of the test 
results shall be furnished. 
  
 

STANDARD SPECIFICATION FOR STEEL SHEET, METALLIC-COATED AND 
POLYMER PRECOATED, FOR CORRUGATED STEEL PIPE 

 
AASHTO DESIGNATION:  M 246M-87 (1995) 

(ASTM DESIGNATION: A 742/A 742M-93) 
 
1.-SCOPE 
 

1.1 This specification covers polymer precoated steel sheet for corrugated steel pipe (CSP) 
which is coated after metallic coating on continuous lines by coil coating (roller coating 
or laminating) processes. The metallic coating is either zinc or aluminum-zinc alloy. 
Sheet for this purpose is furnished flat in coils, flat in cut lengths, or corrugated in cut 
lengths, all being protected by a mill-applied polymer coating on one or both side 
 
 

 



28 
 

2.-REFERENCED DOCUMENTS 
 

2.1 AASHTO Standards: 
 
M 218M steel sheet, zinc-coated (galvanized) for corrugated steel pipe. 
M 289M aluminum-zinc alloy coated steel sheet for corrugated steel pipe. 
 

2.2 ASTM standards 
 

A 916M zinc-5 percent aluminum-mm alloy coated steel pipe D 543 test method for resistance of 
plastics to chemical reagents. 
D 658 test method for abrasion resistance of organic coatings by the air blast abrasion test. 
D 1005 measurement by dry film thickness of organic coatings using micrometers. 
D 2794 test method for resistance of organic coatings to the effects of rapid deformation (impact) 
G 22 practice for determining resistance of plastics to bacteria 
G 23 practice for operating light and water-exposure apparatus (carbon-arc type) for exposure of 
nonmetallic materials. 
G 62 test methods for holiday detection in pipeline coatings. 
 
3.-CLASSIFICATION 
 

3.1 The polymer coating is classified by grade corresponding to the thickness micrometers on 
each side in SI units, and the thickness in mils on each side in inch-pound units. The following grades 
are usually available (see Table entitled "polymer coating"). 

 
3.2 Any combination of polymer coating thicknesses other than shown above is subject to 

agreement between the manufacturer and purchaser or fabricator. 
 
4.-TERMINOLOGY 
 

4.1 In this specification manufacturer refers to the producer of the sheet, fabricator refers to the 
producer of the pipe, and purchaser refers to the purchaser of the finished pipe. 
 
5.-ORDERING INFORMATION 
 

5.1 The polymer precoated sheet covered by this specification shall be ordered only to the 
specified thicknesses listed in Table 1. The specified thickness is based on the thickness of the metallic-
coated steel sheet, not including the thickness of the polymer coating. 
 

5.2 Orders for material to this specification shall include the following information, as 
necessary, to adequately describe the desired product. 

 
• 5.2.1 Name of material (polymer precoated steel sheet for CSP). 
• 5.2.2 Type of metallic coating (see Section 6.1). 
• 5.2.3 AASHTO designation number and date of issue. 
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• 5.2.4 Corrugation size, if corrugated (see Section 6.3). 
• 5.2.5 Substrate dimensions (specified thickness, width, either flat or overall corrugated; 

and length, if cut length). 
 

 Polymer coating  
Grade 
 

Previous designation 
 

Coating thickness 
p.m. 

250/0 Type A 250/0 
250/75 Type B 250/75 
250/250  250/250 

 
Table 1 Thicknesses of Metallic-Coated Steel Sheet A  

Specification Designation 
Specified thickness M 218M 

Zinc-Coated 
M 289M 
55 Percent  
Aluminum- Zinc-
Coated 

A 916M 
Zn-5 AL-MM 
Alloy Coated 

mm inch 

1.02 0.040 X X X 
1.32 0.052 X X X 
1.63 0.064 X X X 
2.01 0.079 X X X 
2.77 0.109 X X X 
3.51 0.138 X X X 
4.27 0.168 X  X 

 
A an "x" indicates sheet thicknesses included in the applicable specification. 
 

• 5.2.6 Grade of polymer coating (see Section 3), indicating thickness on each side. 
• 5.2.7 Coil size requirements (specify maximum outside diameter (OD), acceptable 

inside diameter (ID), and maximum mass). 
• 5.2.8 Certification, if required (see Section 11.1). 
• 5.2.9 Special requirements. 

 
Note 1---Typical ordering descriptions are as follows: polymer precoated steel sheet, aluminum-zinc 
alloy coated for CSP, conforming to AASHTO M 246M-___,2.77 by 700 mm by coil, with grade 
25010 polymer coating (0.25mm); coil 1200 mm max OD, 600 mm ID, 1000 kg max coil mass 
(polymer precoated steel sheet, zinc-coated for CSP, conforming to AASHTO M 246-___.) 
 
6.-GENERAL REQUIREMENTS 
 

6.1 The metallic coated steel substrate shall conform to all applicable requirements of the 
specifications listed below for the kind of metallic coating specified. If the type of metallic coating is 
not stated in the order, zinc-coated sheet as described in Section 6.1.1 shall be furnished. 

 
• 6.1.1 Zinc coating----zinc coated steel sheet shall conform to the requirements of m 218. 
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• 6.1.2 Aluminum-zinc alloy coating 55---aluminum-zinc alloy coated steel sheet shall 
conform to the requirements of m289m and zinc-5 aluminum-mm alloy coated steel sheets 
shall conform to the requirements of ASTM a 916m. 
 

6.2 The polymer coating shall be capable of being applied to the sheet specified in Section 6.1. 
After application, the polymer coating shall be free of holes, tears and discontinuities, and shall be 
sufficiently flexible so that it will withstand the corrugating, forming and lockseaming operations, and 
punching of holes for rivets or perforations. 

 
6.3 If the polymer coated sheet is to be furnished with corrugations, the corrugations shall 

conform to the requirements stated in the appropriate specification listed in Section 6.1. 
 
7. REQUIREMENTS FOR POLYMER COATINGS 
 

7.1 Adhesion---there shall be no spalling or cracking of the coating when tested in 
accordance with Section 9.1. There shall be no disbonding of the coating at the cut to be made as 
described in Section 9.1. 

 
7.2 Impact---there shall be no break in the polymer coating when tested in accordance with 

Section 9.2. 
 
7.3 Thickness of coating---the thickness of the polymer coating shall meet the requirements 

of Section 3, or as specified in the purchase order, when tested in accordance with Section 9.3. 
 
7.4 Holidays----the polymer coating on the steel shall be substantially free of holidays when 

tested in accordance with Section 9.4. An average of 22 holidays per square meter of actual surface 
area on the test specimen shall be permitted. 
 
Note 2---Holidays are pinholes or voids in the polymer coating that are not visually discernible. 
 

7.5 Abrasion resistance--the average abrasion coefficient, when tested in accordance with 
Section 9.5, shall be a minimum of 3.9 (expressed in g/p.m. of thickness). 

 
7.6 Imperviousness--- there shall be no loosening or separation of the polymer coating from 

the metallic-coated steel substrate when tested in accordance with Section 9.6. 
 
7.7 Freeze-thaw resistance----the specimen shall withstand 100 freeze-thaw cycles, as 

described in Section 9.7, without spalling, disbonding, or other detrimental effects. 
 
7.8 Weather ability----the specimens shall withstand 1000 hours of weathering with no 

observable delamination or cracking, when tested in accordance with Section 9.8. 
 
7.9 Resistance to microbial attack----there shall be no effect of microbial attack of the 

polymer coating when tested in accordance with Section 9.9. 
 



31 
 

Note 3---Tests 7.1 through 7.4 are suggested as quality control tests. When these tests are used for 
quality control, they may be run at room temperature only. Tests 7.5 through 7.9 are suggested as 
qualifying tests. However, the purchaser may use any of the tests listed to verify compliance. 
 
8.-SAMPLING AND TESTING 
 

8.1 The manufacturer shall make adequate tests and measurements to ensure that the material 
produced complies with this specification. 

• 8.1.1 Tests results to show compliance with this specification shall be retained by the 
manufacturer for 7 years and shall be made available to the fabricator and purchaser upon 
request. 

•  
8.2 The purchaser of the sheet (fabricator), or purchaser of the pipe made from the sheet, may 

make such tests as are determined necessary to determine the acceptability of the material or to verify 
the correc1ness of a certification. 

 
8.3 Flat samples of polymer precoated steel shall be taken by the manufacturer from each coil 

or in accordance with the sampling procedure as mutually agreed between manufacturer and purchaser. 
Each sample shall be at least 600 mm long by the coil width and shall carry an identification to relate it 
to the coil from which it was taken. 
 
9.-TEST METHODS FOR POLYMER COATINGS 
 

9.1 Adhesion: 
 

• 9.1.1 Scope---this procedure is to measure the adhesion of the polymer coating to the 
metallic-coated substrate. 

• 9.1.2 Significance and use ---this test indicates the ability of the polymer to withstand 
forces in fabrication and use tending to disbond the coating from the substrate. 

• 9.1.3 Procedure ---cut a 50 by 200 mm coupon from the sample of precoated steel. Bend 
the coupon 180 degrees over a 12.5 mm diameter mandrel. The surface with the polymer 
coating to be tested shall be on the outside of the bend. After making bend, make a cut 
through the polymer coating along an element on the outside of the bend to check for 
polymer coating adhesion. Perform this test at -18, 25, and 50+ 1C. Check for spalling or 
cracking of the polymer coating, or for disbonding from the metallic-coated substrate. 

• 9.1.4 Precision and bias--no statement is made about either the precision or the bias of 
the procedure for measuring adhesion since the result merely states whether there is 
conformance to the criteria for success specified in the procedure . 
 

9.2  Impact: 
 

• 9.2.1 Scope--this procedure is to measure the ability of the polymer coating to withstand 
impact. 
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• 9.2.2 Significance and use---this test provides a measure of the ability of the polymer 
coating to resist damage by impact, to which it may be subjected in service, in order to 
determine brittleness of the polymer coating. 

• 9.2.3 Procedure - cut a 150 mm coupon from the sample of precoated steel to be used 
for fabrication of the pipe. Direct impact the coating with an energy of 4.0 J using an impact 
tester with a 15.88 mm diameter punch and with the specimen set on a 16.26 mm diameter 
punch die. Test at approximately 25 C (Note 4). Check for breaks in the polymer coating. 

 
1. The Gardner-impact tester, variable. Model 1G 1120, available from pacific scientific company, 
Gardner/Neotec instrument Division, 2431 Linden Lane, Silver Springs, MD 20910, has been found 
suitable for this purpose. 
 
Nore 4----this test procedure is described in detail in ASTM D 2794. 
 

• 9.2.4 Precision and bias----no statement is made about either the precision or the bias of 
the procedure for measuring impact resistance since the result merely states whether there is 
conformance to the criteria for success specified in the procedure . 

•  
9.3 Thickness of coating---measure polymer coating thickness in accordance with ASTM D 

1005. 
 

9.4 Holidays--test a specimen that is at least 300 mm long and the full coil width in 
accordance with ASTM G 62, method a, using a nominal voltage of 67.5 volts. 
 

9.5 Abrasion 
Resistance----determine the abrasion co-efficient in accordance with ASTM D 658 except use a silicon 
carbide grain passing a 106-p.m. Sieve and retained on a 90-p.m. Sieve, and an air test pressure of 
33.25 kPa (250 mm Hg). . 

• 9.5.1 The modifications to the procedure in ASTM D 658 are not expected to have an 
effect on the precision and bias as indicated in ASTM D 658. 

 
9.6 Imperviousness---test the polymer coating for imperviousness to chemical reagents in 

accordance with the applicable Sections of ASTM D 543 using a 10 percent solution of sodium 
chloride, a 10 percent solution of sodium hydroxide, and a 30 percent solution of sulfuric acid. Hold 
each reagent in a separate confined area of the polymer precoated sheet for a period of 48 hours. Avoid 
excessive evaporation of the test solutions. 
 

9.7  Freeze-thaw resistance. 
• 9.7.1 Scope---this procedure is to evaluate the ab1lity of the polymer coating to resist 

freeze-thaw cycling. 
• 9.7.2 Significance and use----as pipe fabricated from polymer coated steel sheet will be 

exposed to freeze-thaw action while saturated, the procedure will measure ability to 
withstand such action without damage to the polymer coating. 

• 9.7.3 Procedure---cut a minimum of three 150 by 150 mm coupons from the sample of 
precoated metal.  Immerse the coupons in water at room temperature for 2 weeks and then 
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subject them to freeze-thaw cycling. One (1) cycle shall consist of 8 hours at -18C followed 
immediately by immersion in water at room temperature for 16 hours. Cycle time may be 
interrupted over weekends and holidays, but the specimens shall be maintained in water at 
room temperature, and such interruptions should be noted. Make observations during the 
cycling and note any visible changes in the coating, such as spalling, disbonding, etc. After 
100 cycles, make a final examination of the effects as a result of freezing and thawing. 

• 9.7.4 Precision and bias---no statement is made about either the precision or the bias of 
the procedure for measuring freeze-thaw resistance since the result merely states whether 
there is conformance to the criteria for success specified in the procedure. 

 
9.8 Weatherability---subject coupons of the precoated metal to accelerated weathering in 

accordance with ASTM G 23 using the specimen spray arrangement for type e, single open flame 
sunshine carbon-arc lamp apparatus.  Test conditions shall consist of a 2 hour cycle including 18 
minutes of water spray and a maximum temperature of 60C, 
 

9.9 Resistance to microbial attack---subject test specimens of the polymer coating to 
conditions described in ASTM G 22, procedure B. There shall be no visible effects of bacterial attack 
on the polymer coating after the prescribed incubation period (21 days minimum). 
 
10-REJECTION 
 

10.1 material tested by the purchaser and found not conforming to this specification may be 
rejected. 
 
11-CERTIFICATIONS 
 

11.1 When specified in the purchase order or contract, a manufacturer 's cert1fication shall be 
furnished to the purchaser of the sheet (fabricator) or to the purchaser of the finished pipe stating that 
samples representing each lot have been tested and inspected in accordance with this specification and 
the requirements have been met.  When specified in the purchase order or contract, a report of the test 
results shall be furnished. The results of test suggested in Section 7 as qualifying tests may be typical 
results rather than results of tests on the specific lot of material. 
 
12-MARKING 
 

12.1 Each 0.6 to 1.5 mm of sheet in coils or cut lengths shall be identified by marking as 
follows: 

• 12.1.1 Name of sheet producer, 
• 12.1.2 Brand name 
• 12.1.3 Specified thickness of metallic-coated sheet 
• 12.1.4  Type of metallic coating. 
• 12.1.5  Type or thickness of polymer coating. 
• 12.1.6 Identification symbols relating to a specific heat number and coating lot number, 

and 
• 12.1.7 AASHTO designation number. 
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12.2 The brand shall be removed, obliterated, or the sheet rebranded "non-specification" on 

each 0.6 to 1.5 mm of material in a coating lot or heat where control tests, as prescribed herein , show 
nonconformance to this specification, or where the metallic-coated steel substrate shows 
nonconformance to the appropriate sheet specification . 
 
COMMENTARY (not part of the specification) 
 
XI. Principal changes in this revision recorded for the convenience of the user. 
XI.1 Aluminum coated steel sheet has been deleted as an acceptable material since it is not produced 
with polymer coating. 
XI.2 The classification based on polymer coating thickness, has been changed from arbitrary Types 
A, B, and C to grades with the numbers expressing the polymer thickness (Section 3). 
XI.3 The polymer coating thickness requirement has been clarified (Section 7.3) 
XI.4 Test methods contained in the specification have been revised to add scope, significance and 
use, and precision statements as required by ASTM (Sections 9.1, 9.2, 9.7). Clarifying details have 
been added in Sections 9.4 and 9.8. 
XI.5  The certification provisions have been revised in accordance to the form and style for ASTM 
standards. 
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A.  AWARD OF CONTRACT:  JEFFERSON PARISH reserves the right to award contracts or place orders on a lump sum or individual
item basis, or such combination, as shall in its judgment be in the best interest of JEFFERSON PARISH.  Every contract or order shall
be awarded to the LOWEST RESPONSIVE and RESPONSIBLE BIDDER, taking into consideration the CONFORMITY WITH THE
SPECIFICATIONS and the DELIVERY AND/OR COMPLETION DATE.   SPLIT AWARDS MADE TO SEVERAL VENDORS WILL
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All bid prices shall remain valid for 45 days.  Jefferson Parish and the lowest responsive and responsible bidder(s) by mutual written
consent may mutually agree to extend the deadline for award by one (1) or more extensions of thirty (30) calendar days.

PROTESTS: Only those vendors that submit bids in response to this solicitation may protest any element of the procurement, in writing
to the Director of the Purchasing Department. Written protest must be received within 48 hours of the release of the bid tabulation by
the Purchasing Department. After consultation, the Parish Attorney’s Office will then respond to protests in writing. (For more
information, please see Chapter 2, Article VII, Division 2, Sec. 2-914.1 of the Jefferson Parish Code of Ordinances.) 

PREFERENCE:  Unless federal funding is directly spent by Jefferson Parish for this purchase, preference is hereby given to materials,
supplies, and provisions produced, manufactured or grown in Louisiana, quality being equal to articles offered by competitors outside
the state. “LSA – R.S. 38:2251-2261”

B. USE OF BRAND NAMES AND STOCK NUMBERS:  Where brand names and stock numbers are specified, it is for the
purpose of establishing certain minimum standards of quality.  Bids may be submitted for products of equal quality, provided
brand names and stock numbers are specified.  Complete product data may be required prior to award.

C. CANCELLATION OF CONTRACT:  JEFFERSON PARISH reserves the right to cancel all or any part if not shipped promptly.  No
charges will be allowed for parking or cartage unless specified in quotation.  The order must not be filled at a higher price than quoted.
JEFFERSON PARISH reserves the right to cancel any contract at anytime and for any reason by issuing a THIRTY (30) day written
notice to the contractor.

For good cause and as consideration for executing a contract with Jefferson Parish, vendor conveys, sells, assigns  and transfers to
Jefferson Parish or its assigns all rights, title and interest in and to all causes of action it may now or hereafter acquire under the
antitrust laws of the United States and the State of Louisiana, relating to the particular good or services purchased or acquired by
Jefferson Parish.

D.  PRICES: Jefferson Parish is exempt from paying sales tax under LSA-R.S. 47:301 (8)(c). All prices for purchases by Jefferson
Parish of supplies and materials shall be quoted in the unit of measure specified and unless otherwise specified, shall be exclusive of
state and Parish taxes.  The price quoted for work shall be stated in figures.  In the event there is a difference in unit prices and totals,
the unit price shall prevail.

Quantities listed are for bidding purposes only.  Actual requirements may be more or less than quantities listed.

Bidders are not to exclude from participation in, deny the benefits of, or subject to discrimination under any program or activity, any
person in the United States on the grounds of race, color, national origin, or sex; nor discriminate on the basis of age under the Age
Discrimination Act of 1975, or with respect to an otherwise qualified handicapped individual as provided in Section 504 of the
Rehabilitation Act of 1973, or on the basis of religion, except that any exemption from such prohibition against discrimination on the
basis of religion as provided in the Civil Rights Act of 1964, or Title VI and VII of the Act of April 11, 1968, shall also apply.  This
assurance includes compliance with the administrative requirements of the Revenue Sharing final handicapped discrimination
provisions contained in Section 51.55 (c), (d), (e), and (k)(5) of the Regulations.  New construction or renovation projects must 
comply with Section 504 of the 1973 Rehabilitation Act, as amended, in accordance with the American National Standard Institute’s
specifications (ANSI A17.1-1961).

Jefferson Parish and its partners as the recipients of federal funds are fully committed to awarding a contract(s) to firm(s) that will
provide high quality services and that are dedicated to diversity and to containing costs.  Thus, Jefferson Parish strongly encourages
the involvement of minority and/or woman-owned business enterprises (DBE’s, including MBE’s, WBE’s and SBE’s) to stimulate
participation in procurement and assistance programs.

NOTE:   A sample corporate resolution can be downloaded from our website http://purchasing.jeffparish.net or you may provide
your own document.  A sample certification of sole proprietorship can also be downloaded from our website
http://purchasing.jeffparish.net or you may provide your own document.

All formal Addenda require written acknowledgement on the bid form by the bidder.  Failure to acknowledge an Addendum on the
bid form shall cause the bid to be rejected.  JEFFERSON PARISH reserves the right to award bid to next lowest responsive and
responsible bidder in this event.

JEFFERSON PARISH will accept one price for each item unless otherwise indicated.  Two or more prices for one item will result in
bid rejection.  Bidders are required to complete, sign and return the bid form and/or complete and return the associated line item
pricing forms as indicated.  Vendors must not alter the bid forms.  Doing so will cause the bid to be rejected.

A corporate resolution or written evidence of the individual signing the bid having such authority must be submitted with the bid. 
Failure to comply will cause bid to be rejected.  For corporate entities, such written evidence may be a printout of the Louisiana
Secretary of State’s website listing the signatory as an officer.  Such printout shall be included with the bid submission.  Bids
submitted by Owners or Sole Proprietorships must include certification that he or she owns the entity for which the bid is signed. 
This documentation must be submitted with the bid.  Failure to do so will result in bid rejection.



ADDITIONAL REQUIREMENTS FOR THIS BID
PLEASE MATCH THE NUMBERS PRINTED IN THIS BOX WITH THE

CORRESPONDING INSTRUCTIONS BELOW.

 10, 12, 13, 15

1.    All bidders must attend the MANDATORY pre-bid conference and will be required to sign in and out as evidence of attendance.
       In accordance with LSA R.S. 38:2212(I), all prospective bidders shall be present at the beginning of the MANDATORY pre-bid
       conference and shall remain in attendance for the duration of the conference.  Any prospective  bidder who fails to attend the
       conference or remain for the duration shall be prohibited from submitting a bid for the project.

2.    Attendance to this pre-bid conference is optional.  However, failure to attend the pre-bid conference shall not relieve the bidder of
       responsibility for information discussed at the conference.  Furthermore, failure  to attend the pre-bid conference and inspection
       does not relieve the successful bidder from the necessity of furnishing  materials or performing any work that may be required to
       complete the work in accordance with the specification with no additional cost to the owner.

3.    Contractor must hold current applicable JEFFERSON PARISH licenses with the Department of Inspection and Code
       Enforcement.  Contractor shall obtain any and all permits required by the JEFFERSON PARISH Department of Inspection and
       Code Enforcement.  The contractor shall be responsible for the payment of these permits.  All permits must be obtained prior to
       the start of the project.  Contractor must also hold any and all applicable Federal and State licenses.  Contractor shall be
       responsible for the payment of these permits and shall obtain them prior to the start of the project.

4.    A LA State Contractor’s License will be required in accordance with LSA R.S. 37-2150 et. seq. and such license number will be
       shown on the outside of the bid envelope.  Failure to comply will cause the bid to be rejected.  Additionally if submitting the bid
       electronically, then the license number must be entered in the appropriate field in the Electronic Procurement system.  Failure to
       comply will cause the bid to be rejected.

5.    It is the bidder’s responsibility to visit the job site and evaluate the job before submitting a bid. 

6.    Job site must be clean and free of all litter and debris daily and upon completion of the contract.  Passageways must  be kept
       clean and free of material, equipment, and debris at all times.  Flammable material must be removed from the  job site daily
       because storage will not be permitted on the premises.  Precautions must be exercised at all times to safeguard the welfare of
       JEFFERSON PARISH and the general public.
 
 

The general specifications for construction projects and the purchase of materials, services and/or supplies are those adopted by the
JEFFERSON PARISH Council by Resolution No. 113646 or 113647 dated 12/09/09.  The general conditions adopted by this
resolution shall be considered as much a part of this document as if they were written wholly herein.  A copy may be obtained from the
Office of the Parish Clerk, Suite 6700, Jefferson Parish General Government Building, 200 Derbigny Street, Gretna, LA  70053.
You may also obtain a copy by visiting the Purchasing Department webpage at http://purchasing.jeffparish.net and clicking on Online
Forms.

IN ACCORDANCE WITH STATE REGULATIONS JEFFERSON PARISH OFFERS ELECTRONIC PROCUREMENT
TO ALL VENDORS

This electronic procurement system allows vendors the convenience of reviewing and submitting bids online.
This is a secure site and authorized personnel have limited read access only.  Bidders are encouraged to

submit electronically using this free service; while the website accepts various file types, one single PDF file
containing all appropriate and required bid documents is preferred.  Bidders submitting uploaded images of
bid responses are solely responsible for clarity.  If uploaded images/documents are not legible, then bidder’s

submission will be rejected. Please note all requirements contained in this bid package for electronic bid
submission.

Please visit our E-Procurement Page at www.jeffparishbids.net to register and view Jefferson Parish
solicitations.  For more information, please visit the Purchasing Department page at

http://purchasing.jeffparish.net.  

DATE:

BID NO.:

 7/24/2020

50-00131608 Page:     3
INSTRUCTIONS FOR BIDDERS AND GENERAL CONDITIONS

The purpose and intention of this invitation to bid is to afford all suppliers an equal opportunity to bid on all construction,
maintenance, repair, operating supplies and/or equipment listed in this bid proposal.  JEFFERSON PARISH WILL ACCEPT ONE
BID ONLY FROM EACH  VENDOR.  Items bid must meet specifications.

Advertised bids will be tabulated and a copy of the tabulation will be forwarded to each responding bidder.



DATE:

BID NO.:

 7/24/2020

50-00131608
Page:     4    

INSTRUCTIONS FOR BIDDERS AND GENERAL CONDITIONS

 7.   PUBLIC WORKS BIDS:  All awards for public works in excess of $5,000.00  will be reduced to a formal contract which shall be
recorded at the contractor’s expense with the Clerk of Court and Ex-Officio Recorder of Mortgages for the Parish of Jefferson.  A price
list of recordation costs may be obtained from  the Clerk of Court and Ex-Officio Recorder of Mortgages for the Parish of Jefferson.  All
awards in excess of $25,000.00  will require both a performance and a payment  bond.  Unless otherwise stated in the bid
specifications, the performance bond requirements shall be 100% of the contract price.  Unless otherwise state in the bid specifications,
the payment bond requirements shall be 100% of the contract price.  Both bonds shall be supplied at the signing of the contract.

 8.    NON-PUBLIC WORKS BIDS:  A performance bond will be required for this bid.  The amount of the bond will be 100% of the contract
price unless otherwise indicated in the specifications.  The performance bond shall be supplied at the signing of the contract.

 9.    NON-PUBLIC WORKS BIDS:  A payment bond will be required for this bid.  The amount of the bond will be 100% of the contract  price
unless otherwise indicated in the specifications.  The payment bond shall be supplied at the signing of the contract. 

10.  All bidders must comply with the requirements stated in the attached “Standard Insurance Requirements” sheet attached to this bid
solicitation.  Failure to comply with this instruction will result in bid rejection.

11.  A bid bond will be required with bid submission in the amount of 5% of the total bid, unless otherwise stated in the bid specifications.
Acceptable forms shall be limited to cashier’s check, certified check, or surety bid bond.  All sureties must be in original format (no
copies)  If submitting a bid online, vendors must submit an electronic bid bond through the respective online clearinghouse bond
management system(s) as  indicated in the electronic bid solicitation on Central Auction House.  No  scanned paper copies of any bid
bond will be accepted as part of the electronic bid submission.

12.  This is a requirements contract to be provided on an as needed basis.  JEFFERSON PARISH makes no representations on  warranties
with regard to minimum guaranteed quantities unless otherwise stated in the bid specifications.

13.  Freight charges should be included in total cost when quoting.  If not quoted FOB DELIVERED, freight must be quoted as a separate
item.  Bid may be rejected if not quoted FOB DELIVERED or if freight charges are not indicated on bid form.

14.  PUBLIC WORKS BIDS - Completed, Signed and Properly Notarized Affidavits Required; This applies to all solicitations for construction,
alteration or demolition of public buildings or projects, in conformity with the provisions contained in LSA-RS 38:2212.9, LSA-RS
38:2212.10, LSA-RS 38:2224, and Sec 2-923.1 of the Jefferson Parish Code of Ordinances.  For bidding purposes, all bidders must
submit with bid submission COMPLETED, SIGNED and PROPERLY NOTARIZED Affidavits, including: Non-Conviction Affidavit,
Non-Collusion Affidavit, Campaign Contribution Affidavit, Debt Disclosures Affidavit and E-Verify Affidavit.  For the convenience of
vendors, all affidavits have been combined into one form entitled PUBLIC WORKS BID AFFIDAVIT.  This affidavit must be submitted in
its original format, and without material alteration, in order to be compliant and for the bid to be considered responsive.  A scanned copy
of the completed, signed and properly notarized affidavit may be submitted with the bid, however, the successful bidder must submit the
original affidavit in its original format and without material alteration upon contract execution.  Failure to comply will result in the bid
submission being rejected as non-responsive.  The Parish reserves the right to award bid to the next lowest responsive and responsible
bidder in this event.

15.  NON PUBLIC WORK BIDS - Completed, Signed and Properly Notarized Affidavits Required in conformity with the provisions contained
in LSA – RS 38:2224 and Sec 2-923.1 of the Jefferson Parish Code of Ordinances.  For bidding purposes, all bidders must submit with
bid submission COMPLETED, SIGNED and PROPERLY NOTARIZED Affidavits, including: Non-Collusion Affidavit, Debt Disclosures
Affidavit and Campaign Contribution Affidavit.  For the convenience of vendors, all affidavits have been combined into one form entitled
NON PUBLIC WORKS BID AFFIDAVIT.  This affidavit must be submitted in its original format, and without material alteration, in order
to be compliant and for the bid to be considered responsive.  A scanned copy of the completed, signed and properly notarized affidavit
may be submitted with the bid, however, the successful bidder must submit the original affidavit in its original format and without
material alteration upon contract execution.  Failure to comply will result in the bid submission being rejected as non-responsive.  The
Parish reserves the right to award bid to the next lowest responsive and responsible bidder in this event.

16.  The ensuing contract for this bid solicitation may be eligible for FEMA reimbursement and/or Federal funding/reimbursement.  As such,
the referenced appendix will be applicable accordingly and shall be considered a part of the bid documents.  All applicable certifications
must be duly completed, signed and submitted with bid submission.  Failure to submit applicable certifications with bid submission will
result in bid rejection.

17.   For this project, the Contractor shall not pay any state or local sales or use taxes on materials and equipment which are affixed and
made part of the immovable property of the project or which permanently incorporated in the project (hereinafter referred to as
“applicable materials and equipment”).  All purchases of applicable materials or equipment shall be made by the contractor on behalf of
and as the agent of Jefferson Parish (Owner), a political subdivision of the State of Louisiana.  No state and local sales and use taxes
are owned on applicable materials and equipment under the provisions of Act 1029 of the 1991 Regular Session – Louisiana Revised
Statute 47:301(8)(c).  Owner will furnish contractor a certificate form which certifies that Owner is not required to pay such state or local
sales and use taxes, and contractor shall furnish a copy of such certificate to all vendors or suppliers of the applicable materials and
equipment

It shall be the duty of every parish officer, employee, department, agency, special district, board, and commission: and the
duty of every contractor, subcontractor, and licensee of the parish, and the duty of every applicant for certification of
eligibility for a parish contract or program, to cooperate with the Inspector General in any investigation, audit, inspection,
performance review, or hearing pursuant to JPCO 2-155.10(19).  By signing this document, every corporation, partnership, or
person contracting with PARISH, whether by cooperative endeavor, intergovernmental agreement, bid, proposal, application
or solicitation for a parish contract, and every application for certification of eligibility for a parish contract or program,
attests that it understands and will abide by all provisions of JPCO 2-155.10.

See Page 1 for Conflicts of Interest Statement



All Public Work Projects are required to use the Louisiana Uniform Public Work Bid Form

DATE:

BID NO.:

DELIVERY:  FOB JEFFERSON PARISH
INDICATE DELIVERY DATE ON EQUIPMENT AND SUPPLIES

FIRM NAME:

ADDRESS:

CITY, STATE: ZIP:

FAX:(            )TELEPHONE: (            )

EMAIL ADDRESS:

 AUTHORIZED

 SIGNATURE:                                                                                                                                                                                                                          

                                                                                                                                                                                Printed  Name

 TITLE:                                                                                                                   

                                                                                                                                                                                   

TOTAL PRICE OF ALL BID ITEMS:  $

 7/24/2020

50-00131608

LOUISIANA CONTRACTOR’S LICENSE NO.: (if applicable)

NOTE:  All bids should be returned with the BID NUMBER and BID OPENING DATE
indicated on the outside of the envelope submitted to the Purchasing Department.

All prices must be held firm unless an escalation provision is requested in this bid.  Jefferson Parish will allow one escalation
during the term of the contract, which may not exceed the U.S. Bureau of Labor Statistics National Index for all Urban
Consumers, unadjusted 12 month figure.  The most recently published figure issued at the time an adjustment is requested
will be used.  A request must be made in writing by the vendor, and the escalation will
only be applied to purchases made after the request is made.

Are you requesting an escalation provision?

                                                YES _______________    NO ______________

                                                MAXIMUM ESCALATION PERCENTAGE REQUESTED __________%

                                                INITIAL BID PRICES WILL REMAIN FIRM THROUGH THE DATE OF _________________________.

For the purposes of comparison of bids when an escalation provision is requested,  Jefferson Parish will apply the maximum
escalation percentage quoted by the bidder to the period to which it is applied in the bid.  The initial price and the escalation
will be used to calculate the total bid price.  It will be assumed,for comparison of prices only, that an equal amount of material
or labor is purchased each month throughout the entire contract.

SIGNING INDICATES YOU HAVE READ AND COMPLY WITH THE INSTRUCTIONS AND CONDITIONS.

Page:     5    

NUMBER:Acknowledge Receipt of Addenda:

NUMBER:

NUMBER:

NUMBER:

BID FORM
Non Public Works

In the event that addenda are issued with this bid, bidders MUST acknowledge all addenda on the bid form.Bidder must
acknowledge  receipt of an addendum on the bid form as indicated.  Failure to acknowledge any addendum on the bid form
will result in bid rejection.

THIS SECTION MUST BE COMPLETED BY BIDDER:



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

    6

            
            
            
            
            

      120.00

            
            
            
            
            

        2.00

            

      120.00

        2.00
            

      120.00

      120.00

        2.00
            

      120.00

      160.00

        2.00
            

      120.00

      120.00

      
      
      
      
      

     1

      
      
      
      
      

     2

      

     3

     4
      

     5

     6

     7
      

     8

     9

    10
      

    11

    12

    
    
    
    
    

  LF

    
    
    
    
    

  EA

    

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

TWO (2) YEAR CONTRACT FOR A SUPPLY OF
STEEL STORM DRAIN CULVERTS AND RELATED
ITEMS FOR THE JEFFERSON PARISH DEPART-
MENT OF PUBLIC WORKS, ALL DISTRICTS EAST
AND WEST BANK

0010 - 12 inch pipe, 16 gauge           

TWO (2) YEAR CONTRACT FOR A SUPPLY OF
STEEL DRAIN CULVERTS & RELATED ITEMS FOR
THE JEFFERSON PARISH DEPARTMENT OF
PUBLIC WORKS - ALL DISTRICTS EAST AND
WESTBANK.

0015 - Lift Lug Nuts (Set of 2)         

GROUP 1

0020 - 12 inch pipe, 14 gauge           

0030 - Hugger Band, 16 gauge (ea)       
 12 inch

0040 - 15 inch pipe, 16 gauge           

0050 - 15 inch pipe, 14 gauge           

0060 - Hugger Band, 16 gauge (ea)       
 15 inch

0070 - 18 inch pipe, 16 gauge           

0080 - 18 inch pipe, 14 gauge           

0090 - Hugger Band, 16 gauge (ea)       
 18 inch

0100 - 21 inch pipe, 16 gauge           

0110 - 21 inch pipe, 14 gauge           

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

    7

        5.00
            

      340.00

      120.00

       24.00
            

      300.00

      120.00

       18.00
            

      180.00

      120.00

        9.00
            

      120.00

      120.00

        2.00
            

      120.00

      120.00

    13
      

    14

    15

    16
      

    17

    18

    19
      

    20

    21

    22
      

    23

    24

    25
      

    26

    27

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

0120 - Hugger Band, 16 gauge (ea)       
 21 inch

0130 - 24 inch pipe, 14 gauge           

0140 - 24 inch pipe, 12 gauge           

0150 - Hugger Band, 14 gauge (ea)       
 24 inch

0160 - 30 inch pipe, 14 gauge           

0170 - 30 inch pipe, 12 gauge           

0180 - Hugger Band, 14 gauge (ea)       
 30 inch

0190 - 36 inch pipe, 14 gauge           

0200 - 36 inch pipe, 12 gauge           

0210 - Hugger Band, 14 gauge (ea)       
 36 inch

0220 - 42 inch pipe, 14 gauge           

0230 - 42 inch pipe, 12 gauge           

0240 - Hugger Band, 14 gauge (ea)       
 42 inch

0250 - 48 inch pipe, 14 gauge           

0260 - 48 inch pipe, 12 gauge           

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

    8

       10.00
            

      120.00

      120.00

        2.00
            

      120.00

      120.00

        5.00
            

      120.00

      120.00

        2.00
            

      120.00

      120.00

        3.00
            

      120.00

      120.00

    28
      

    29

    30

    31
      

    32

    33

    34
      

    35

    36

    37
      

    38

    39

    40
      

    41

    42

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

  EA
    

  LF

  LF

0270 - Hugger Band, 14 gauge (ea)       
 48 inch

0280 - 54 inch pipe, 14 gauge           

0290 - 54 inch pipe, 12 gauge           

0300 - Hugger Band, 14 gauge (ea)       
 54 inch

0310 - 60 inch pipe, 14 gauge           

0320 - 60 inch pipe, 12 gauge           

0330 - Hugger Band, 14 gauge (ea)       
 60 inch

0340 - 66 inch pipe, 14 gauge           

0350 - 66 inch pipe, 12 gauge           

0360 - Hugger Band, 14 gauge (ea)       
 66 inch

0370 - 72 inch pipe, 14 gauge           

0380 - 72 inch pipe, 12 gauge           

0390 - Hugger Band, 14 gauge (ea)       
 72 inch

0400 - 78 inch pipe, 14 gauge           

0410 - 78 inch pipe, 12 gauge           

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

    9

        2.00
            

      120.00

      120.00

      120.00

        2.00
            

      120.00

      120.00

      120.00

        2.00
            

        2.00
            

      120.00

      120.00

        2.00
            

        2.00
            

    43
      

    44

    45

    46

    47
      

    48

    49

    50

    51
      

    52
      

    53

    54

    55
      

    56
      

  EA
    

  LF

  LF

  LF

  EA
    

  LF

  LF

  LF

  EA
    

  EA
    

  LF

  LF

  EA
    

  EA
    

0420 - Hugger Band, 14 gauge (ea)       
 78 inch

0430 - 84 inch pipe, 14 gauge           

0440 - 84 inch pipe, 12 gauge           

0450 - 84 inch pipe, 10 gauge           

0460 - Hugger Band, 14 gauge (ea)       
 84 inch

0470 - 90 inch pipe, 14 gauge           

0480 - 90 inch pipe, 12 gauge           

0490 - 90 inch pipe, 10 gauge           

0500 - Hugger Band, 14 gauge (ea)       
 90 inch

0510 - Rod and Lug Band, 14 gauge (ea)  
 90 inch

0520 - 96 inch pipe, 12 gauge           

0530 - 96 inch pipe, 10 gauge           

0540 - Hugger Band, 14 gauge (ea)       
 96 inch

0550 - 17 inch X 13 inch pipe, 16 gauge 
  15 inch equivalent

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

   10

            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

      

    57
      

      

    58
      

    59
      

      

    60
      

    61
      

      

    62
      

    63
      

      

    64
      

    65
      

      

    66
      

    67
      

    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

GROUP 2 Arch Pipe

0560 - Angle and Bolt Type Band,        
 16 gauge (ea) for 17 inch x 13 inch

 pipe

0570 - 21 inch x 15 inch pipe, 16 gauge 
 18 inch equivalent

0580 - Angle and Bolt Type Band,        
 16 gauge (ea) for 21 inch x 15 inch

 pipe

0590 - 24 inch x 18 inch pipe, 16 gauge 
 21 inch equivalent

0600 - Angle and Bolt Type Band,        
 16 gauge (ea) for 24 inch x 18 inch

 pipe

0610 -28 inch X 20 inch pipe, 14 gauge  
 24 inch equivalent

0620 - Angle and Bolt Type Band,        
 14 gauge (ea) for 28 inch x 20 inch

 pipe

0630 - 35 inch x 24 inch pipe, 14 gauge 
 30 inch equivalent

0640 - Angle and Bolt Type Band,        
 14 gauge (ea) for 35 inch x 24 inch

 pipe

0650 - 42 inch X 29 inch pipe, 14 gauge 
 36 inch equivalent

0660 - Angle and Bolt Type Band,        
 14 gauge (ea) for 42 inch X 29 inch

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

   11

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      120.00
            

        2.00
            

            

      630.00
            

      

    68
      

    69
      

      

    70
      

    71
      

      

    72
      

    73
      

      

    74
      

    75
      

      

    76
      

    77
      

      

    78
      

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

 pipe

0670 - 49 inch X 33 inch pipe, 14 gauge 
 42 inch equivalent

0680 - Angle and Bolt Type Band,        
 14 gauge (ea) for 49 inch X 33 inch

 pipe

0690 - 57 inch X 38 inch pipe, 12 gauge 
 48 inch equivalent

0700 - Angle and Bolt Type Band,        
 12 gauge (ea) for 57 inch X 38 inch

 pipe

0710 - 64 inch X 43 inch pipe, 12 gauge 
 54 inch equivalent

0720 - Angle and Bolt Type Band,        
 14 gauge (ea) for 64 inch X 43 inch

 pipe

0730 - 66 inch X 51 inch pipe, 14 gauge 
 60 inch equivalent

0740 - Angle and Bolt Type Band,        
 14 gauge (ea) for 66 inch X 51 inch

 pipe

0750 - 73 inch X 55 inch pipe, 14 gauge 
 66 inch equivalent

0760 - Angle and Bolt Type Band,        
 14 gauge (ea) for 73 inch X 55 inch

 pipe

0770 - 81 inch X 59 inch pipe, 14 gauge 
 72 inch equivalent

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

   12

       20.00
            

            

      120.00
            

        2.00
            

            

      160.00
            

        6.00
            

            

      120.00
            

        2.00
            

            

        2.00
            

            

            
            

        2.00
            

        2.00
            

        2.00
            

    79
      

      

    80
      

    81
      

      

    82
      

    83
      

      

    84
      

    85
      

      

    86
      

      

      
      

    87
      

    88
      

    89
      

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  LF
    

  EA
    

    

  EA
    

    

    
    

  EA
    

  EA
    

  EA
    

0780 - Angle and Bolt Type Band,        
 14 gauge (ea) for 81 inch X 59 inch

 pipe

0790 - 87 inch X 63 inch pipe, 14 gauge 
 78 inch equivalent

0800 - Angle and Bolt Type Band,        
 14 gauge (ea) for 87 inch X 63 inch

 pipe

0810 - 95 inch X 67 inch pipe, 14 gauge 
 84 inch equivalent

0820 - Angle and Bolt Type Band,        
 12 gauge (ea) for 95 inch X 67 inch

 pipe

0830 - 103 inch X 71 inch pipe, 12 gauge
 90 inch equivalent

0840 - Angle and Bolt Type Band,        
 12 gauge (ea) for 103 inch X 71 inch

 pipe

0850 - RCP Dia 12 in CSP Dia 16.56.5 in 
 14 gauge

GROUP 3 Outfall

Polymer coated steel pipe (canal
outfall pipe) 26 foot section with ban

0860 - RCP Dia 15 inch CSP Dia 20.0 inch
 12 gauge

0870 - RCP Dia 18 inch CSP Dia 23.5 inch
 12 gauge

0880 - RCP Dia 21 inch CSP Dia 27.0 inch
 12 gauge

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

   13

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        2.00
            

        1.00
            

    90
      

    91
      

    92
      

    93
      

    94
      

    95
      

    96
      

    97
      

    98
      

    99
      

   100
      

   101
      

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

  EA
    

ONLY
    

0890 - RCP Dia 24 inch CSP Dia 34.0 inch
 12 gauge

0900 - RCP Dia 27 inch CSP Dia 34.0 inch
 12 gauge

0910 - RCP Dia 30 inch CSP Dia 37.5 inch
 12 gauge

0920 - RCP Dia 36 inch CSP Dia 44.5 inch
 12 gauge

0930 - RCP Dia 42 inch CSP Dia 51.0 inch
 12 gauge

0940 - RCP Dia 48 inch CSP Dia 58.0 inch
 12 gauge

0950 - RCP Dia 54 inch CSP Dia 65.5 inch
 12 gauge

0960 - RCP Dia 60 inch CSP Dia 72.5 inch
 12 gauge

0970 - RCP Dia 72 inch CSP Dia 86.5 inch
 12 gauge

0980 - RCP Dia 84 inch CSP Dia 100.5 in 
 12 gauge

0990 - RCP Dia 96 inch CSP Dia 114.5 in 
 12 gauge

1000 - Flap Gate (Model F-10 S.B. or    
 equal) 18 inch

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________



INVITATION TO BID FROM JEFFERSON PARISH - continued
DATE:

BID NO.:

Page

SEALED BID

ITEM
NUMBER QUANTITY U/M DESCRIPTION OF ARTICLES

UNIT PRICE
QUOTED TOTALS

 7/24/2020

50-00131608

   14

        1.00

        1.00

        1.00

        1.00

        1.00

        1.00

        1.00

        1.00

        1.00

        1.00

       20.00

   102

   103

   104

   105

   106

   107

   108

   109

   110

   111

   112

ONLY

ONLY

ONLY

ONLY

ONLY

ONLY

ONLY

ONLY

ONLY

ONLY

  GL

GROUP 4 Gates

Flap Gates, Sluice Gates, and Handwheel
Lifts (Waterman)

1010 - Flap Gate 24 inch

1020 - Flap Gate 30 inch Spigotbak      

1030 - Flap Gate 36 inch

1040 - Sluice Gate (Model C-10 S.B. or  
 equal) 18 inch

1050 - Sluice Gate 24 inch

1060 - Sluice Gate 30 inch

1070 - Sluice Gate 36 inch

1080 - Handwheel Lift 14 inch           

1090 - Handwheel Lift 18 inch           

1100 - Handwheel Lift 24 inch           

1110 - Grundy 5-X grush grade repair    
coating compound (for polymer coated
pipe)

GROUP 5 Touch UPO

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

_____________________

***PLEASE SEE ATTACHED SPECIFICATIONS***



 

Non-Public Works Bid 

Affidavit Instructions 

 

 Affidavit is supplied as a courtesy to Affiants, but it is 

the responsibility of the affiant to insure the affidavit 

they submit to Jefferson Parish complies, in both form 

and content, with federal, state and parish laws. 

 Affidavit must be signed by an authorized 

representative of the entity or the affidavit will not be 

accepted. 

 Affidavit must be notarized or the affidavit will not be 

accepted. 

 Notary must sign name, print name, and include 

bar/notary number, or the affidavit will not be 

accepted. 

 Affiant MUST select either A or B when required or the 

affidavit will not be accepted. 

 Affiants who select choice A must include an 

attachment or the affidavit will not be accepted. 

 If both choice A and B are selected, the affidavit will not 

be accepted. 

 Affidavit marked N/A will not be accepted. 

 It is the responsibility of the Affiant to submit a new 

affidavit if any additional campaign contributions are 

made after the affidavit is executed but prior to the time 

the council acts on the matter. 
 

Instruction sheet may be omitted when submitting the affidavit
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Non-Public Works Bid 

 

AFFIDAVIT 

 

STATE OF _________________ 

 

PARISH/COUNTY OF _________________ 

 

BEFORE ME, the undersigned authority, personally came and appeared: _____________ 

___________________, (Affiant) who after being by me duly sworn, deposed and said that 

he/she is the fully authorized _______________________ of ___________________ (Entity), 

the party who submitted a bid in response to Bid Number ___________, to the Parish of 

Jefferson.  

 

Affiant further said: 

 

Campaign Contribution Disclosures 

(Choose A or B, if option A is indicated please include the required 

attachment): 

 

Choice A  ______ Attached hereto is a list of all campaign contributions, including 

the date and amount of each contribution, made to current or 

former elected officials of the Parish of Jefferson by Entity, 

Affiant, and/or officers, directors and owners, including 

employees, owning 25% or more of the Entity during the two-year 

period immediately preceding the date of this affidavit or the 

current term of the elected official, whichever is greater.  Further, 

Entity, Affiant, and/or Entity Owners have not made any 

contributions to or in support of current or former members of the 

Jefferson Parish Council or the Jefferson Parish President through 

or in the name of another person or legal entity, either directly or 

indirectly. 

 

Choice B  ______ there are NO campaign contributions made which would require 

disclosure under Choice A of this section. 
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Debt Disclosures 

(Choose A or B, if option A is indicated please include the required 

attachment): 

 

Choice A  ______ Attached hereto is a list of all debts owed by the affiant to any 

elected or appointed official of the Parish of Jefferson, and any and 

all debts owed by any elected or appointed official of the Parish to 

the Affiant. 

 

Choice B  ______ There are NO debts which would require disclosure under Choice 

A of this section. 

 

Affiant further said: 

 

That Affiant has employed no person, corporation, firm, association, or other 

organization, either directly or indirectly, to secure the public contract under which he 

received payment, other than persons regularly employed by the Affiant whose services 

in connection with the construction, alteration or demolition of the public building or 

project or in securing the public contract were in the regular course of their duties for 

Affiant; and 

 

[The remainder of this page is intentionally left blank.] 
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That no part of the contract price received by Affiant was paid or will be paid to any 

person, corporation, firm, association, or other organization for soliciting the contract, 

other than the payment of their normal compensation to persons regularly employed by 

the Affiant whose services in connection with the construction, alteration or demolition 

of the public building or project were in the regular course of their duties for Affiant. 

 

  

 ____________________________________ 

 Signature of Affiant 

 

 ____________________________________ 

 Printed Name of Affiant 

 

 

SWORN AND SUBSCRIBED TO BEFORE ME 

 ON THE _______ DAY OF ___________, 20___. 

 

 

 

____________________________________ 

Notary Public  

 

____________________________________ 

Printed Name of Notary 

 

____________________________________ 

Notary/Bar Roll Number 

 

 

My commission expires ________________. 



CORPORATE RESOLUTION 
 
 
 
 

EXCERPT FROM MINUTES OF MEETING OF THE BOARD OF DIRECTORS OF  
 
INCORPORATED. 
 
AT THE MEETING OF DIRECTORS OF ____________________________________ 
INCORPORATED, DULY NOTICED AND HELD ON _________________________,  
A QUORUM BEING THERE PRESENT, ON MOTION DULY MADE AND SECONDED.  IT 
WAS: 
 
RESOLVED  THAT _________________________________________, BE AND IS HEREBY 
APPOINTED, CONSTITUTED AND DESIGNATED AS AGENT AND ATTORNEY-IN-
FACT OF THE CORPORATION WITH FULL POWER AND AUTHORITY TO ACT ON 
BEHALF OF THIS CORPORATION IN ALL NEGOTIATIONS, BIDDING, CONCERNS 
AND TRANSACTIONS WITH THE PARISH OF JEFFERSON OR ANY OF ITS AGENCIES, 
DEPARTMENTS, EMPLOYEES OR AGENTS, INCLUDING BUT NOT LIMITED TO, THE 
EXECUTION OF ALL BIDS, PAPERS, DOCUMENTS, AFFIDAVITS, BONDS, SURETIES, 
CONTRACTS AND ACTS AND TO RECEIVE ALL PURCHASE ORDERS AND NOTICES 
ISSUED PURSUANT TO THE PROVISIONS OF ANY SUCH BID OR CONTRACT, THIS 
CORPORATION HEREBY RATIFYING, APPROVING, CONFIRMING, AND ACCEPTING 
EACH AND EVERY SUCH ACT PERFORMED BY SAID AGENT AND ATTORNEY-IN-
FACT. 
 
 
      

I HEREBY CERTIFY THE FOREGOING TO BE 
A TRUE AND CORRECT COPY OF AN 
EXCERPT OF THE MINUTES OF THE ABOVE 
DATED MEETING OF THE BOARD OF 
DIRECTORS OF SAID CORPORATION, AND 
THE SAME HAS NOT BEEN REVOKED OR 
RESCINDED. 
 
 
 

SECRETARY-TREASURER 
 
 
 

DATE 
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STANDARD INSURANCE REQUIREMENTS FOR BIDDING PURPOSES 
 

All required insurance under this bid shall conform to Jefferson Parish Resolution No. 113646 
or No. 113647, as applicable. Contractors may not commence any work under any ensuing 
contract unless and until all required insurance and associated evidentiary requirements 
thereto have been met, along with any additional specifications contained in the Invitation to 
Bid. Except as where otherwise precluded by law, the Parish Attorney or his designee, with 
the concurrence of the Director of Risk Management or his designee, may agree on a case-by- 
case basis, to deviate from Jefferson Parish’s standard insurance requirements, as provided in 
this Section. Vendors requesting deviation therefrom shall submit such requests in writing, 
along with compelling substantiation, to the Purchasing Department prior to the bid’s due date. 
Any changes to the insurance requirements will be reflected in the bid specifications and 
addenda. Prior to contract execution and at all times thereafter during the term of such 
contract, contractors must provide and continuously maintain all coverages as required by the 
foregoing Resolutions, and the contract documents. Failure to do so shall be grounds for 
suspension, discontinuation or termination of the contract. 

 

For bidding purposes, bidders must submit with bid submission a current (valid) 
insurance certificate evidencing the required coverages. Failure to comply will cause 
bid to be rejected. The current insurance certificate will be used for proof of insurance at time 
of evaluation. Thereafter, and prior to contract execution, the low bidder will be required to 
provide final insurance certificates to the Parish which shall name the Jefferson Parish, its 
Districts Departments and Agencies under the direction of the Parish President and the 
Parish Council as additional insureds regarding negligence by the contractor for the 
Commercial General Liability and the Comprehensive Automobile Liability policies.  
Additionally, said certificates should reflect the name of the Parish Department receiving goods 
and services and reference the respective Jefferson Parish bid number. 

 

 

JEFFERSON PARISH REQUIRED STANDARD INSURANCE 

  WORKER’S COMPENSATION INSURANCE 
 

As required by Louisiana State Statute, exception; Employer's Liability, Section B shall 
be $1,000,000 per occurrence when Work is to be over water and involves maritime 
exposures to cover all employees not covered under the State Worker’s Compensation 
Act, otherwise this limit shall be no less than $500,000 per occurrence. 

Note: If your company is not required by law to carry workmen’s compensation 
insurance, i.e. not a Louisiana company, sole employee of the company, then 
bidders must request a workmen’s compensation insurance declaration affidavit 
prior to the bid opening date. This insurance declaration affidavit must be fully 
completed, signed, properly notarized and submitted with the bid. A scanned copy 
may be submitted with the bid; however, the successful bidder must submit the 
original affidavit in its original format and without material alteration upon contract 
execution. Failure to comply will result in the bid submission being 
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rejected as non-responsive. The Parish reserves the right to award bid  to the 
next lowest responsive and responsible bidder in this event. 

 

 COMMERCIAL GENERAL LIABILITY 
 

Shall provide limits not less than the following: $1,000,000.00 Combined Single Limit 
per Occurrence for bodily injury and property damage. 

 

 COMPREHENSIVE AUTOMOBILE LIABILITY 
 

Bodily injury liability $1,000,000.00 each person; $1,000,000.00 each occurrence. 
Property Damage Liability $1,000,000.00 each occurrence. 

 

Note: This category may be omitted if bidders do not/will not utilize company 
vehicles for the project or do not possess company vehicles. Bidder  must request 
an automobile insurance declaration affidavit prior to the bid opening date. This 
insurance declaration affidavit must be fully completed, signed, properly notarized 
and submitted with the bid. A scanned copy of the completed, signed and properly 
notarized affidavit may be submitted with the bid; however, the successful bidder 
must submit the original affidavit in its original format and without material 
alteration upon contract execution. Failure to comply will result in the bid 
submission being rejected as non-responsive. The Parish reserves the right to 
award bid to the next lowest responsive and responsible bidder in this event. 

 

DEDUCTIBLES - The Parish Attorney with concurrence of 
the Director of Risk Management have waived the deductible 
section of the Terms and Conditions for all Invitations to Bid, 
until further notice. 

 

 
UMBRELLA LIABILITY COVERAGE 
An umbrella policy or excess may be used to meet minimum requirements. 

 
FOR CONSTRUCTION AND RENOVATION PROJECTS: 

The following are required unless otherwise specified in the bid. Such insurance is due upon contract execution. 
 

1) OWNER’S PROTECTIVE LIABILITY 
 

To be for the same limits of liability for bodily injury and property damage liability established for 
commercial general liability. 

 

2)  BUILDER’S RISK INSURANCE 
 

The contractor shall maintain Builder’s Risk Insurance at his own expense to insure both the 
owner (Parish of Jefferson) and contractor as their interest may appear. 
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