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APPENDIX C

ACPA CONCRETE PIPE MANHOLE AND PRECAST
CERTIFICATION
AUDIT EXPECTATIONS

By monitoring production and quality control operations, the auditor will verify that
pipe, manholes and precast are being produced in accordance with the applicable
specifications, project requirements and the requirements of the ACPA Pipe, Manhole
and Precast Certification Manual.

To facilitate audit completion, at the outset of the audit, the plant shall designate a
representative to accompany and respond to the auditor. The representative shall be
the person responsible for managing and performing day-to-day quality assurance and
quality testing and monitoring.

Audit expectations will include, but not be limited to, the following:

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 will also be reviewed. The auditor will 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

5.1-5.3 Joint/Spigot Gauging Design Drawings and Calculations
The auditor shall review joint design drawings and calculations.
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Section VI PLANT CERTIFICATION

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 must be documented and filed with the
Inspection Test Reports.

6. Equipment

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.

6.2 Joint Forming Equipment Inspection
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 must be
documented and filed with the Inspection Test Reports.

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.

8.1.1 For pipe and manholes, inspection and dimension checks shall be
performed on five 12”-36” cages and two cages 42” and larger.

8.2  Pre-Pour Visual/Dimensional Inspection
The auditor shall review the pre-pour visual/dimensional inspection
procedures.
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PLANT CERTIFICATION Section VI

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:

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

Concrete compression

Concrete absorption

Unit weight testing and calculation

10.  Curing
The auditor shall review curing documentation and curing practices.

11.  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 Visual Inspection
The auditor shall verify that the plant has functioning procedures in place
for the visual inspecting of product. During the audit, the auditor will
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 Dimensional Tests of Pipe and Manhole Spigots — Sanitary Sewer
The auditor shall witness the plant’s procedure and equipment for gauging
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Section VI PLANT CERTIFICATION

pipe spigots by watching plant personnel gauge five pipe or manhole
spigots.

12.  Product Marking
The auditor will inspect yarded product for required marking.
13.  Product Testing

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 will randomly select pipe to be tested on the onset of
the audit. This will allow adequate time for plant personnel to set up for afternoon
testing.

13.1  Water Tightness of Pipe and Manholes — 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
The auditor shall witness the plant’s procedures, equipment and reporting
for measuring the three-edge-bearing strength up to a 0.01-in. crack width
of one pipe selected for test by the auditor. Prior to performing the test,
the auditor will 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 Gasketed 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

4  Pipe Audit Expectations Appendix C American Concrete Pipe Association



PLANT CERTIFICATION Section VI

two gasketed pipe selected by the auditor.

14. Storage, Handling, Shipping and Final Inspection

14.1 Handling and Storage
The auditor will 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.

American Concrete Pipe Association Pipe Audit Expectations AppendixC 5



APPENDIX D

ACPA CONCRETE BOX CULVERT
CERTIFICATION
AUDIT EXPECTATIONS

By monitoring production and quality control operations, the auditor will verify that box
culverts are being produced in accordance with the applicable specifications, project
requirements and the requirements of the ACPA Box Culvert Certification Manual.

To facilitate audit completion, at the outset of the audit, the plant shall designate a
representative to accompany and respond to the auditor. The representative shall be
the person responsible for managing and performing day-to-day quality assurance and
quality testing and monitoring.

Audit expectations will include, but not be limited to, the following:

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 will also be reviewed. The auditor will 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 has the same proportions
as mix designs on file.

5. Joints
The auditor shall review joint design drawings.

6. Box Culvert Equipment
The auditor shall review plant procedures and required documentation. The
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Section VII PLANT CERTIFICATION

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 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
the day of the audit. The auditor shall witness reinforcing measuring
techniques and verify that cages being produced meet design
requirements.

Inspection and dimension checks shall be performed on two cages.

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

8.3  Pre-Pour Visual Inspection
The auditor shall review the pre-pour visual 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:

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

Concrete compression

Concrete absorption

Unit weight testing and calculation
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PLANT CERTIFICATION Section VII

10.  Curing
The auditor shall review curing documentation and curing practices.

11.  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 Visual Inspection
The auditor shall verify that the plant has functioning procedures in place
for the visual inspecting of product. During the audit, the auditor will
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 Plant Joint Inspection
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 point is 3/4".

12.  Product Marking
The auditor will inspect yarded product for required marking.

13.  Storage, Handling, Shipping and Final Inspection

13.1 Handling and Storage
The auditor will inspect box culvert handling and storage operations to
ensure that the box culvert is handled and stored in accordance to this
Manual.

13.2 Shipping Policy
The auditor shall review the plants shipping policy and verify that box
culverts being shipped meet the requirements of that policy.

13.83 Final Inspection
The auditor shall verify that the plant has a policy and functioning
procedure in place for final inspection of box culverts.
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