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REINFORCED CONCRETE CULVERT PIPE
FIELD SECTION 1026 APPENDIX A
REINFORCED CONCRETE PIPE (RCP) INSPECTION GUIDE

This guide will assist in the inspection of all types and configurations of Reinforced
Concrete Culvert (RCP) Pipe. Answer each question and take the action indicated for the
answer given. If no condition is provided for a particular answer, move on to the next
question. IT IS THE RESPONSIBILITY OF THE INSPECTOR TO CONFIRM THAT THIS
INSPECTION GUIDE IS IN ACCORDANCE WITH CURRENT SPECIFICATION.

Every lot should be visually inspected. The lot that appears to have the most defects, or
a lot selected at random if all lots appear to be of equal quality, shall be inspected in
greater detail to generally establish the Quality Control practices of the manufacturer.
And at least one pipe per size offered in the lot shall be inspected in detail using this
inspection guide. The manufacturer may provide the definition of a lot. If no definition is
provided, a lot will be one day’s production. Or, if at the project, a lot shall be the entire
guantity shipped.

If this inspection guide is used to inspect a rejected pipe, it shall be submitted with the
notification to the manufacturer of the failure to meet specification.

Is this manufacturer approved for production of RCP pipe?
(refer to FS-1026, Table 1)
If No, stop, the pipe is unacceptable. Yes No

Is the pipe accompanied by a bill of lading or delivery receipt
at this location?
If No, stop, the pipe is unacceptable. Yes No

Does the bill of lading or delivery receipt contain an itemized list
of the sizes, classes, and lengths of pipe?
If No, stop, the pipe is unacceptable. Yes No

Does the bill of lading or delivery receipt contain a MoDOT Pipe ID
or is it accompanied by a Pipe Shipping Report Form?
If No, stop, the pipe is unacceptable. Yes No

Is the pipe marked (in accordance with AASHTO M 170) with the following:
the pipe class and specification designation?

If No, stop, the pipe is unacceptable. Yes No
the date of manufacture?

If No, stop, the pipe is unacceptable. Yes No
the name or trademark of the manufacturer?

If No, stop, the pipe is unacceptable. Yes No
the identification of the plant?

If No, stop, the pipe is unacceptable. Yes No

a “Q Cast” stamp?
(This is to certify the pipe was produced by an ACPA certified plant.)
If No, stop, the pipe is unacceptable. Yes No
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Are the markings indented or marked in some other permanent manner?
If No, stop, the pipe is unacceptable. Yes No

If the pipe contains elliptical reinforcement, is one end section of the
pipe marked on the inside and the outside of opposite walls along the
minor axis of the elliptical reinforcement with the word “Top” or
“Bottom” to designate the proper position when laid?
If No, stop, the pipe is unacceptable. Yes No

Does the pipe include any of the following:
fractures or cracks passing thorough the wall, except for a single
end crack that does not exceed the depth of the joint?

If Yes, stop, the pipe is unacceptable. Yes No
defects that indicate imperfect proportioning, mixing, or molding?

If Yes, stop, the pipe is unacceptable. Yes No
surface defects indicating honeycombed or open texture?

If Yes, stop, the pipe is unacceptable. Yes No

damaged or unsatisfactorily manufactured ends that would prevent
creating a satisfactory joint?
If Yes, stop, the pipe is unacceptable. Yes No
any continuous crack having a surface width of 0.01” or more
and extending a length of 12” or more, regardless of position in the
wall of the pipe?
If Yes, stop, the pipe is unacceptable. Yes No

Is the inside diameter of the pipe within the permissible tolerances?
(refer to Table 1 or Table 2, attached)
If No, stop, the pipe is unacceptable. Yes No

The wall thickness shall not be less than that shown AASHTO by more than 5 percent or 3/16”,
whichever is greater. Pipe having localized variations in wall thickness exceeding these
requirements will not be rejected if the three edge bearing strength and minimum steel cover
requirements are met.

Is the wall thickness less than required by AASHTO and as described above?
(refer to AASHTO M 170, Tables 1 thru 5)
If Yes, stop, the pipe is unacceptable. Yes No

Is the under-run in length of the pipe more than 1/8” per foot or, regardless

of overall length, more than 1/2"?
If Yes, stop, the pipe is unacceptable. Yes No
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Lift Holes

If the pipe has been specified with rubber gasketed joints, does it
contain lift holes?
If No, skip this section. Yes No

If the pipe is 60” in diameter or less, are the lift holes larger than 2.5"?
If Yes, stop, the pipe is unacceptable. Yes No

If the pipe is greater than 60” in diameter, are the lift holes larger
than 3.5"?
If Yes, stop, the pipe is unacceptable. Yes No

Either of the following tests shall be performed at the discretion of the engineer, but not
less than specified herein. It is not necessary to perform both tests. One of the tests will
suffice.

Three-Edge Bearing Tests (AASHTO T 280)

One section of pipe of each size, class, and type is to be tested in accordance with AASHTO T
280.

For each diameter of pipe smaller than 66”, one pipe of each size, class, and type shall be
tested to the load, which produces a 0.01” crack, for each 3000 feet offered for inspection, or at
least once per calendar year. Frequency of testing to the ultimate load will be at the discretion
of the engineer.

Pipe with diameters 66" or larger shall be tested to the load, which produces a 0.01” crack, for
each 1000 feet offered, regardless of the time it takes to manufacture 1000 feet. Frequency of
testing to the ultimate load will be at the discretion of the engineer but at least once per 365
days. Testing will not be required at plants where pipe of these diameters is not manufactured
for MoDOT, nor will pipe of these diameters be required to be manufactured solely for the
purpose of testing.

Pipe, tested to the load, which produces a 0.01” crack, may still be accepted for use. The pipe
must be identified as such by stenciling or marking inside the bell end of the barrel, “Pipe
Tested” and stamping “OK-MoDOT” immediately after the word “Tested.”

Does the pipe support the D-load required by specification when
loaded to produce a 1 foot long, horizontal, 0.01” crack ?
(refer to AASHTO M 170, Tables 1 thru 5)
If No, stop, the pipe is unacceptable. Yes No

Does the pipe support the D-load required by specification when
loaded to ultimate load?
(refer to AASHTO M 170, Tables 1 thru 5)
If No, stop, the pipe is unacceptable. Yes No
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Compressive Strength Tests

The compressive strength is to be determined by concrete cylinders in accordance with
Specification Sec 1026 and AASHTO T 23 or by cores drilled from the wall of the pipe in
accordance with AASHTO T 280.

For pipe with diameters of pipe smaller than 66”, the compressive strength of one pipe of each
size, class, and type shall be determined at least once per each 3000 feet offered for inspection,
or at least once per calendar year. Increased frequency of testing shall be at the discretion of
the engineer.

For pipe with diameters of 66” or larger, the compressive strength shall be determined not less
than once per 1000 feet offered, but at least once per 365 days. Testing will not be required at
plants where pipe of these diameters is not manufactured for MoDOT, nor will pipe of these
diameters be required to be manufactured solely for the purpose of testing.

Is the compressive strength being determined by drilled cores?
If Yes, proceed to Section 1. Yes No

Is the compressive strength being determined by concrete cylinders?
If Yes, proceed to Section 2. Yes No

Section 1

Is the compressive strength of each of the initial cores tested equal to
or greater than the design concrete strength?
If No, drill two additional cores, from the same pipe, for each
core with a compressive strength less than the design strength. Yes No

Is the average compressive strength of the three cores (or each group
of three cores) equal to or greater than the design concrete strength, with
no single core having less than 85 percent of the design strength?
If Yes, the concrete is acceptable. Yes No
If No, select two additional pipe sections at random for testing.
Answer these questions for the hew cores and continue through
the following questions. (This process may only be repeated once.)

Do either of the additional two pipe sections not meet the requirements
Of the previous two questions?
If Yes, the entire lot of concrete is rejected. Or the manufacturer
may elect to core each pipe section of the remaining lot and have
them accepted pipe by pipe. Yes No

Has the accepted pipe, from which cores were drilled, been plugged and

sealed, allowing it to still pass this inspection guide.
If No, stop, the pipe is unacceptable. Yes No
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Section 2

The concrete cylinders to be tested may be standard rodded concrete cylinders or cylinders
compacted and cured in like manner as the pipe. No fewer than five test cylinders from a group
(one day’s production of each concrete strength) of pipe sections should be prepared for testing.

Is the compressive strength of each cylinder of the group equal to or
greater than the design strength?
If No, proceed to the next question. Yes No

Is the average compressive strength of the group of cylinders equal to
or greater than the design strength, with not more than 10 percent of the
cylinders tested having a compressive strength less than the design strength,
and no single cylinder tested having less than 80 percent of the design strength?
If No, stop, the group (lot) of pipe is unacceptable. Yes No
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TABLE |
Diameter Dimensional Tolerances (ENGLISH)
Specified Inside Lower Tolerance, | Lower Tolerance, | Upper Tolerance, | Upper Tolerance,
Diameter, Inch Inch mm? Inch mm?
12 11 13/16 300 12 3/16 310
15 14 13/16 375 15 4/16 387
18 17 12/16 450 18 5/16 464
21 2011/16 525 21 5/16 541
24 23 10/16 600 24 6/16 619
27 26 10/16 676 27 6/16 695
30 29 10/16 752 30 6/16 772
33 32 10/16 829 33 6/16 848
36 3510/16 905 36 6/16 924
42 4110/16 1056 42 7/16 1077
48 47 9/16 1207 48 8/16 1231
54 53 8/16 1358 54 7/16 1382
60 59 7/16 1509 60 10/16 1539
66 65 6/16 1660 66 11/16 1693
72 71 5/16 1811 7212/16 1847
78 77 4/16 1961 78 14/16 2003
84 83 3/16 2112 84 14/16 2155
90 89 2/16 2263 90 15/16 2309
96 95 1/16 2414 97 2463
102 101 2565 103 1/16 2617
108 106 15/16 2715 109 2/16 2771
114 112 14/16 2867 115 2/16 2924
120 118 13/16 3018 121 3/16 3078
126 124 12/16 3169 127 4/16 3232
132 13011/16 3319 133 5/16 3386
138 136 10/16 3470 139 6/16 3540
144 142 9/16 3621 145 7/16 3694

# The metric dimensions have been hard converted from their English counterparts.
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TABLE Il
Diameter Dimensional Tolerances (METRIC)
Specified Inside | Lower Tolerance, | Lower Tolerance, | Upper Tolerance, | Upper Tolerance,
Diameter, mm mm Inch? mm Inch?

300 296 11 10/16 305 12

375 369 14 9/16 381 15

450 443 17 7/16 457 18

525 517 20 6/16 533 21

600 591 23 5/16 609 24

675 665 26 3/16 685 27

750 740 29 2/16 760 29 15/16
825 815 32 2/16 835 32 14/16
900 890 35 1/16 910 35 14/16
1050 1040 40 15/16 1061 4112/16
1200 1188 46 13/16 1212 47 12/16
1350 1337 52 10/16 1364 53 11/16
1500 1485 58 8/16 1515 59 11/16
1650 1634 64 5/16 1667 65 10/16
1800 1782 70 3/16 1818 71 9/16
1950 1931 76 1970 77 9/16
2100 2079 81 14/16 2121 83 8/16
2250 2228 87 11/16 2273 89 8/16
2400 2376 93 9/16 2424 95 7/16
2550 2525 99 6/16 2576 101 7/16
2700 2673 105 4/16 2727 107 6/16
2850 2822 111 2/16 2879 113 6/16
3000 2970 116 15/16 3030 119 5/16
3150 3119 122 13/16 3182 125 4/16
3300 3267 128 10/16 3333 131 4/16
3400 3366 132 9/16 3434 135 3/16
3600 3564 140 5/16 3636 143 3/16

& The English units have been hard converted from their metric counterparts.

MaDOT
@ MATERIALS




