














































































































































































































































































































Section VI PLANT CERTIFICATION

Joint Shear Test Calculations

~—— Overall Length (OAL) in Inches —
(OAL/2) —
jr“ _____________________ I
| Approximate
| Center of
| Gravity
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Fig. 4 Simplified Center of Gravity of Pipe

F 6" Wide
Lr | Timber Cradle
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| Ih 6" Wide Timber Cradle Block (ft.)
| Wp h Locate Within 1" of Bell
| III
|
U d o o 4] -
N Ui
Su Pigﬁ 3 . Specified Pipe _
pp OAL-5 Reaction, R Support
R = Test Requirement R = 4000 Ibs. x Internal Diameter in Feet
Wp = Nominal Weight of Test Pipe £ _ [(OAL) - 5R - [(OAL/2) - 3Wp
F = Additional Test Force = Lr (Ibs.)

Fig. 5 Joint Shear Test
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PLANT CERTIFICATION Section VI

Storm Sewer and Culvert Joint Test

The Storm Sewer and Culvert Joint Test is an evaluation of the pipe joint. The test
medium may be hydrostatic, vacuum or low-pressure air. To perform this test, two pipes
shall be assembled in straight and in deflected alignment as defined by the joint being
open 1/2" more on one side, than on the opposite side. Hydrostatic and low-pressure
air testing may be performed using either conventional bulkheadsFhe-otterends-of-the-
testpipe-assembly-shattbe-closed-with-butkheads+ for hydrostatic or low-pressure air

testing, the bulkheads shall be restrained longitudinally.

Both the straight alignment and deflected assemblies shall be subjected to one of the
following test criteria:

Vacuum Test Appendix A, pages 90 and 91

Low-pressure Air Test Appendix A, pages 93 and 94. For internal joint
test, follow equipment manufacturers recommended
procedure.

Hydrostatic Test 3 psi for 10 minutes and shall have an allowable
leakage rate of 200 gallons/(inch of internal diameter)
(mile of pipe) (24 hours). The manufacturer shall have
the option of allowing the assemblies to stand under
3 psi for up to 24 hours prior to the test. The test
shall be performed according to the summary found
in Appendix A, page 92. For internal joint test, follow
equipment manufacturers recommended procedure.

CAUTION: The Hydrostatic and Low-pressure Air Test requires internal pressure to be
applied over a cross-sectional area of pipe bulkheads, creating large axial forces on
longitudinal tie rods. Tie rods, bulkheads, and fasteners shall be selected for adequate
strength and minimum elongation.
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APPENDIX B:
Audit Expectations
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PLANT CERTIFICATION Section VII

Audit Expectations

1. Quality Documentation, Specifications and Information
The auditors shall verify that specifications, documentation, and other information is
current and satisfies the requirements for content and frequency.

2. Materials
The auditor shall verify that all material documentation on file is current and obtained
at the required frequency.

3. Calibration
The auditor shall verify that production and testing equipment has been properly
and accurately calibrated at the required frequencies. Written procedures for
these calibrations shall also be reviewed. The auditor shall verify that the batching
equipment has been calibrated through the maximum working range.

4. Mix Designs

The auditor shall review required documentation, including water/cement ratio
confirmation, and verify that concrete being produced is the same proportion as mix
designs on file.

5. Joints

Pipe and Manholes:
5.1-5.3 Joint/Spigot Gauging Design Drawings and Calculations
The auditor shall review joint design drawings and calculations.

5.4 Gasket Quality Control
The plant shall demonstrate the equipment and procedures for measuring
sanitary sewer pipe and manhole gaskets, except when they are measured by
personnel from outside the plant. In the latter case, the procedure and inspection
location shall be documented and filed with the Inspection Test Reports.

Precast, Box, and Three-Sided Precast Structures:
The auditor shall review joint design drawings.

6. Equipment

Pipe and Manholes:
6.1 Forms
The auditor shall review plant procedures and required documentation. The
auditor shall verify that the equipment is clean and in good operational condition.
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6.2 Joint Forming Equipment
The auditor shall witness the equipment and procedures for measuring sanitary
sewer pipe and manhole headers, pallets and truing rings (if used), except
when they are measured by personnel from outside the plant. In the latter case,
the procedure and inspection location shall be documented and filed with the
Inspection Test Reports.

Precast, Box, and Three-Sided FPrecast Structures:
The auditor shall review plant procedures and required documentation. The auditor
shall verify that the equipment is clean and in good operational condition.

7. Reinforcing

7.1 Reinforcing Design
The auditor shall verify that detailed design information for all cages/
reinforcement being fabricated is available in the fabrication area.

8. Pre-Pour Inspection

8.1 Reinforcing Inspection
During the audit, inspection shall be performed on reinforcing produced on the
day of the audit. The auditor shall witness reinforcing measuring techniques and
verify that cages/reinforcement being produced meet design requirements.

8.2 Pre-Pour Visual Inspection
The auditor shall review the pre-pour visual inspection procedures and
documentation.

8.3 Pre-Pour Dimensional Inspection
The auditor shall review the pre-pour dimensional inspection procedures and
documentation.

9. Concrete Testing
The auditor shall review required documentation for content and frequency. Plant
personnel shall demonstrate quality assurance/quality control competency during the
audit by performing all applicable concrete tests.

In-house Tests

For tests that are in-house, but run at a site other than the one being audited,
a written procedure shall be on file with the appropriate test results. Tests that
are performed by independent labs need not be accompanied by procedural
documentation.

Tests to be witnessed include:
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PLANT CERTIFICATION Section VII

10.

11.

12.

13

Slump or slump flow (wet cast concrete)
Air content (wet cast concrete)

Concrete temperature

Concrete compression

Concrete absorption

Unit weight testing and calculation

Curing
The auditor shall review curing documentation and curing practices.
Post-Pour Inspection

11.1 Finishing and Repairs
The auditor shall review written repair and finishing procedures and inspect
yarded product for the quality of repairs.

11.2 Finished Product Inspection
The auditor shall verify that the plant has functioning procedures in place for
the visual inspecting of product. During the audit, the auditor shall inspect the
appearance of product in the yard as well as those being prepared or loaded
for shipment in order to ensure the product meets the appropriate specification.

11.3 Dimensional Test of Product
The auditor shall witness the technique for measuring product randomly
selected by the auditor, and documentation of required ongoing inspections.

11.4 Joint Visual Inspection

Pipe and Manholes:
The auditor shall witness the plant’s procedure and equipment for gauging
pipe spigots by watching plant personnel gauge pipe or manhole spigots.

Box Culverts and Three-Sided Structures:
The auditor shall witness the assembly of three box culvert sections into one
assembly. The assembly shall fit so that the maximum joint opening at any one
pointis 1"

Product Marking
The auditor shall inspect yarded product for required marking.

Product Testing - Pipe and Manhole Only

This Manual includes an audit of inspection and tests performed by the plant on
finished product. Since the set-up of finished product tests requires considerable
time and effort, the auditor shall randomly select pipe to be tested on the onset of
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the audit. This shall allow adequate time for plant personnel to set up for afternoon
testing.

13.1 Water Tightness of Pipe — Sanitary Sewer
For each test procedure, the auditor shall witness the plant’s procedure,
equipment and reporting for measuring the water tightness of product
selected for test by the inspector.

The plant shall also demonstrate through documentation, that pressure
change measuring equipment and testing time meet the minimum
requirements of the this Manual.

13.2 Three-Edge-Bearing Testing of Pipe
The auditor shall witness the plant’s procedures, equipment and reporting for
measuring the three-edge-bearing strength up to a 0.07-in. crack width of one
pipe selected for test by the auditor. Prior to performing the test, the auditor
shall witness dimensional measurements of the pipe section being tested.

13.3 Off-Center Joint Test - Sanitary Sewer
The auditor shall witness the plant’s procedure, equipment and reporting for
the off-center joint test of a single set-up consisting of two pipe selected by
the auditor. Test medium may be hydrostatic, low-pressure air or vacuum.

13.4 Differential Joint Shear Test - Sanitary Sewer
The auditor shall witness the plant’s procedure, equipment and reporting
for the differential joint shear test of a single set-up consisting of two pipe
selected by the auditor.

13.5 Storm Sewer and Culvert Joint Test - Storm and Culvert
The auditor shall witness the plant’s procedure, equipment and reporting for
the storm sewer and culvert joint test of a single set-up consisting of two
gasketed pipe selected by the auditor.

14. Storage, Handling, Shipping and Final Inspection
14.1 Handling and Storage
The auditor shall inspect product handling operations, to ensure that they
meet the requirements of this Manual.

14.2 Shipping Policy
The auditor shall review the plants shipping policy and verify that product
being shipped meets the requirements of that policy.

14.3 Final Inspection
The auditor shall verify that the plant has a policy and functioning procedure
in place for final inspection of product.
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PLANT CERTIFICATION Section VII

Audit Manual Score Summary Sheet Pipe Requirements

Plant Date of Audit
Location Inspector
Section Description | Possible Points (A) | Grade (B) | Score (A x B)

Product Documentation
1.0 | Quality Control Documents & Info. 4
2.0 | Raw Materials 3
3.0 | Calibration 4
4.0 | Mix Designs 4

Joints
5.1 | Joint Design Drawings 2
5.2 | Joint Design Calculations (SS) 2
5.3 | Spigot Gauge System (SS) 2
5.4 | Gasket Quality Control & Testing 3
Equipment
6.1 | Forms 3
6.2 | Joint Forming Equipment Inspection 4
Pre-Pour Product Inspection

7.0 | Reinforcing’ 6
8.0 | Pre-Pour Inspection 5
9.0 | Concrete Testing 4
9.7 | Compressive Strength Testing' 6

Post-Pour Product Inspection
10.0 [ Curing 4
11.1 | Repairs and Finishing

11.2, 11.4 | Product Visual Inspection

11.3 | Dimensional Test Reports

11.5 [ Sanitary Joint Dimensional Inspection (SS)
12.0 | Product Marking

wlind|INd NN

Product Testing

13.1 | Water Tightness Test! (SS)

13.2 | Three Edge Bearing Test'

13.3 | Off Center Joint Test' (SS)

13.4 | Differential Joint Shear Test' (SS)
13.5 [ Storm & Sewer Joint Test® (S) 6
Storage, Handling, Shipping and Final Inspection

DO || D

14.1 | Storage and Handling 3
14.2 | Shipping Policy 3
14.3 | Final Inspection 3
Total Applicable Points 106
Adjusted Score®
Notes:
1. Critical Element: Minimum Passing Score = 4.5 (SS) = Sanitary Sewer Only
2. 4 Points for Proof of Design, 2 for Testing (S) = Storm Sewer and Culvert Only
3. Minimum Passing Score = 80, Conditional Certification Score = 75 Note: If grade is marked "NA", possible points will not be added to the total score.
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Audit Manual Score Summary Sheet Manhole Requirements

Plant Date of Audit
Location Inspector
Section Description | Possible Points (A) | Grade (B) | Score (A x B)

Product Documentation

1.0 | Quality Control Documents & Info. 4

2.0 | Raw Materials 3

3.0 | Calibration 4

4.0 | Mix Designs 4

Joints

5.1 | Joint Design Drawings 2

5.2 | Joint Design Calculations (SS) 2

5.3 | Spigot Gauge System (SS) 2

5.4 | Gasket Quality Control & Testing 3

Forming Equipment

6.1 | Forms 3

6.2 | Joint Forming Equipment Inspection 4
Pre-Pour Product Inspection

7.0 | Reinforcing’ 6

8.0 | Pre-Pour Inspection 5

9.0 | Concrete Testing 4

9.7 | Compressive Strength Testing' 6
Post-Pour Product Inspection

10.0 [ Curing 4

11.1 | Repairs and Finishing 2

11.2, 11.4 | Product Visual Inspection 2

11.3 | Product Dimensional Inspection 2

12.0 | Product Marking 3

Product Testing
13.1 | Water Tightness Test (SS) 6
Storage, Handling, Shipping and Final Inspection

14.1 | Storage and Handling 3

14.2 | Shipping Policy 3

14.3 | Final Inspection 3

Total Applicable Points 80

Adjusted Score®
Notes:

1. Critical Element: Minimum Passing Score = 4.5
2. Minimum Passing Score = 80, Conditional Certification Score = 75
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PLANT CERTIFICATION Section VII

Audit Manual Score Summary Sheet
Buried Precast Requirements

Plant Date of Audit
Location Inspector
Section Description | Possible Points (A) | Grade (B) | Score (A x B)
Product Documentation
1.0 | Quality Control Documents & Info. 4
1.8 | Production Drawings 2
2.0 | Raw Materials 3
3.0 | Calibration 4
4.0 | Mix Designs 4
Joints
5.0 | Joints 3
6.0 | Equipment 2

Pre-Pour Product Inspection

7.0 | Reinforcing’ 6

8.1 | Pre-Pour Reinforcing Inspection 4
8.2 | Pre-Pour Visual Inspection 4
8.3 | Pre-Pour Dimensional Inspection 4
9.0 | Concrete Testing 4
9.7 | Compressive Strength Testing’ 6
Post-Pour Product Inspection
10.0 | Curing 4
11.1 | Repairs and Finishing 2
11.2, 11.4 | Product Visual Inspection 2
11.3 | Dimensional Test Reports 2
12.0 | Product Marking 3
Storage, Handling, Shipping and Final Inspection
14.1 | Storage and Handling 3
14.2 | Shipping Policy 3
14.3 | Final Inspection 3
Total Applicable Points 72
Adjusted Score?
Notes:
; &:‘;‘lﬁhaegzgfngmg‘égg”: gg,s%igr?d?t?grrlz|=Cilr?ification Score 75 Note: If grade is marked "NA", possible points will not be added to the total score.
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Audit Manual Score Summary Sheet
Box Culvert and Three-Sided Structure Requirements

Plant Date of Audit
Location Inspector
Section Description | Possible Points (A) | Grade (B) | Score (A x B)
Product Documentation
1.0 | Quality Control Documents & Info. 4
2.0 | Raw Materials 3
3.0 | Calibration 4
4.0 | Mix Designs 4

Forming Equipment
5.0 | Joints 3
6.0 | Equipment 2

Pre-Pour Product Inspection

7.0 | Reinforcing’ 6

8.1 | Pre-Pour Reinforcing Inspection 6
8.2 | Pre-Pour Visual Inspection 4
8.3 | Pre-Pour Dimensional Inspection 4
9.0 | Concrete Testing 4
9.7 | Compressive Strength Testing' 6
Post-Pour Product Inspection
10.0 | Curing 4
11.1 | Repairs and Finishing 2
11.2, 11.4 | Product Visual Inspection 2
11.3 [ Dimensional Inspection and Fit Test 6
12.0 | Product Marking 3
Storage, Handling, Shipping and Final Inspection

14.1 | Storage and Handling 3
14.2 | Shipping Policy 3
14.3 | Final Inspection 3
Total Applicable Points 76

Adjusted Score?

Notes:
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