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SECTION 724
PIPE CULVERTS

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN

724.1.1 The contract will specify either the type of pipe or the group of permissible types of
pipe. If a group of permissible types is specified, the contractor may use any of the types
listed within the specified group and size range as follows:

Group A*  Group B®  Group C

Rigid Pipe Size Size Size
Reinforced Concrete Culvert Pipe ALL ALL ALL
Vitrified Clay Pipe ALL ALL ALL
Flexible Pipe — Metal® Size Size Size
Aluminum Coated Steel Pipe ALL ALL ALL
Polymer Coated Steel Pipe ALL ALL ALL
Aluminum Alloy Pipe ALL ALL ALL
Bituminous Coated Steel Pipe NA NA ALL
Zinc Coated Steel Pipe NA NA ALL
Flexible Pipe - Thermoplastic Size Size Size

Double <30~ <60” <607

Polypropylene Pipe W?H

Triple 307-60" | 30”-60" | 30”60

Wall

Double <24~ <60~ <60”

Wallce

Polyethylene Pipe d

Steel <6024~ <60” <60”

Reinfor

ced
Polyvinyl Chloride Pipe (PVC) <36” <36~ <36”

2 Metal Pipe used for storm sewer applications shall be Type IA or Type IR

b Pipe used for storm sewers under the influence of a pavement section or future
anticipated influence of a pavement section which has a 3,500 ADT or greater
shall be Group A pipe. Pipe used in other storm sewer applications shall be

Group B. No other substitutions will be allowed.

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN
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| MoDOT

SECTION 730

THERMOPLASTIC PIPE CULVERT

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN

730.3.2.2 Joints shall be soiltight and shall be installed such that the connection of pipe sections
will form a continuous line free from appreciable irregularities in the flow line. Field joints may
be corrugated bands, double bell couplings, bell and spigot pipe ends with a rubber O-ring gasket
in accordance with ASTM F 477, or an alternative connection approved by the engineer. All
joints shall comply with the soiltight joint performance criteria of AASHTO RPP-8263.

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN
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SECTION 1047
POLYETHYLENE CULVERT PIPE
UNCHANGED SPECS — INTENTIONALLY NOT SHOWN
1047.3 Material. Polyethylene culvert pipe, couplings and fittings shall be in accordance with
AASHTO M 294 for double walleerrugated or AASHTO M 335 for steel reinforced. -In case of
conflict with AASHTO M 294 or AASHTO M 335, these specifications shall govern.

1047.3.1 Section properties shall be within the following limits:

Double WallCerrugated
Minimum Maximum
Nominal| Effective | Pipe Wall | Pipe Wall | Area |Extreme| Inside | Outside
Size |Pipe Wall|Centroid to | Moment of | Ratio® | Fiber |Diameter | Diameter

Area |Inside Face| Inertia Ratio®
S Aefr Ve 1 Al Ag| yelc D D,
(in.) | (in.%/in.) (in.) (in.%/in.) (in.) (in.)

12 0.163 0.382 0.0313 | 0.699 | 0.494 12.02 14.60
15 0.202 0.413 0.0465 | 0.768 | 0.447 14.83 17.82
18 0.209 0.569 0.0653 | 0.749 | 0.554 17.83 2142
24 0.233 0.669 0.1317 | 0.667 | 0.552 23.71 27.98
30 0.2330 0.757 0.2415 | 0.816 | 0.448 29.46 34.98
36 0.294 1.058 0.3153 | 0.683 | 0.588 35.44 41.92
42 0.331 1.140 0.5395 | 0.693 | 0.564 40.98 48.18
48 0.323 1.095 0.4682 | 0.681 | 0.543 47.12 54.34
60 0.438 1.477 0.8150 | 0.751 | 0.766 58.90 66.97

2 4, equals gross area of pipe wall per unit length of pipe (in%in.).

b ¢ equals the distance from the pipe wall centroid to the outermost fiber (in.).

Steel Reinforced
Minimum Maximum
Rib
Nominal Wall Wall Steel Radius Rib Width/
Size Steel Moment of Thickness
Area of Inertia | Gyration Ratio
N A I r b/t
(in.) (in.%/ft) | (in.%in.) (in.)
24 0.348 0.00063 0.144 8.97
30 0.344 0.00086 0.170 10.03
36 0.404 0.00122 0.187 10.36
42 0.461 0.00152 0.195 9.91
48 0.379 0.00218 0.257 11.90
60 0482 0.00352 0.290 11.88

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN
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1047.4.1 Application for Placement on Qualified List.

1047.4.1.1 To become qualified to furnish pipe meeting AASHTO M 294, a written request
shall be sent by the manufacturer to Construction and Materials, and shall include the following
information:

a)

b)

<)

d)

A copy of the manufacturer’s current AASHTO Product Evaluation and Audit
Solutions audit compliance.

The pipe manufacturer’s certified analysis certificate setting forth the name or brand
of pipe to be furnished, the specified type, category, grade and class of polyethylene
compounds. The certificate shall be sworn for the manufacturer by a person having
legal authority to bind the company. The certificate shall have attached a certified test
report from an approved independent testing laboratory showing specific results of
tests performed on each diameter pipe to be furnished, conforming to all requirements
of these specifications. Pipes shall be randomly selected for test by the independent
testing laboratory and shall be representative of that manufacturer's pipe.

A guarantee that all pipe furnished shall be in accordance with the specification
requirements, shall bear a suitable identification brand or mark and shall be replaced
without cost to the Commission when not in accordance with the specified
requirements. The guarantee shall be worded such that the guarantee will remain in
effect as long as the manufacturer continues to furnish material. The manufacturer
shall conduct tests and measurements as necessary to ensure the material produced
complies with all specification requirements. These tests and measurements shall be
identified by the identification symbols or code used on the pipe in a manner that will
permit the manufacturer to produce specific reports showing test results representative
of specific lots of polyethylene pipe. Copies of reports of these tests shall be kept on
file and shall be submitted to the engineer upon request. The brand shall be removed
or obliterated by the manufacturer on all material where control tests, as outlined
herein, are not in accordance with this specification.

Units of measurement, English or metric, used to fabricate the pipe.

1047.4.1.2 To become qualified to furnish pipe meeting AASHTO M 335, a written

request shall be sent by the manufacturer to Construction and Materials with the

following:

a)

A QC plan for each plant from which pipe is to be fabricated for use on

b)

MoDOT projects. The QC plan shall be in accordance with Sec 1047.4.3 and
shall provide that pipes be randomly selected for test by an independent
testing laboratory, and that randomly selected pipes are representative of that
manufacturer's pipe.

A statement certifying that the quality control procedures at the plant, at a

c)

minimum, meet the requirements set forth in the manufacturer’s QC plan.

Sources for each material to be used in the fabrication of pipe.

d)

A guarantee that all pipe furnished shall be in accordance with the

specification requirements, shall bear a suitable identification brand or mark
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and shall be replaced without cost to the Commission when not in accordance
with the specified requirements. The guarantee shall be worded such that the

guarantee will remain in effect as long as the manufacturer continues to
furnish material. The manufacturer shall conduct tests and measurements as
necessary to ensure the material produced complies with all specification
requirements. These tests and measurements shall be identified by the
identification symbols or code used on the pipe in a manner that will permit
the manufacturer to produce specific reports showing test results
representative of specific lots of pipes. Copies of reports of these tests shall
be kept on file and shall be submitted to the engineer upon request. The brand
shall be removed or obliterated by the manufacturer on all material where
control tests, as outlined herein, are not in accordance with this specification.

e) Units of measurement, English or metric, used to fabricate the pipe.

1047.4.1.2.1 Manufacturer’s QC Plans. The QC plan for each plant furnishing
AASHTO M 335 pipe shall include the following:

a) A list of personnel with corresponding authority and responsibility.

b ualifications of QC personnel, to include training received or to be given.

¢) A description of how the manufacturer proposes to control production in

order to assure all material and workmanship incorporated into the fabrication
of pipe meets the applicable specification requirements.

d) The specific tests to be performed during or after production, frequency of
these tests, the point where samples or inspections will be obtained or
performed, and the format for recording test data.

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN

1047.4.4 Reinstatement of a Manufacturer. Consideration of reinstatement of a manufacturer
once disqualified will be no sooner than specified in Sec 1047.4.3, will require a written
document from the manufacturer stating the reasons for disqualification and the action taken to
correct those deficiencies, written concurrence from Construction and Materials that the
problem has been suitably addressed, followed by a new application in accordance with Sec
1047.4.1.1 or 1047.4.1.2.

UNCHANGED SPECS — INTENTIONALLY NOT SHOWN
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750.7.2 Types

Issue 1

Permissible culvert pipe types are separated into the following groups.

Reinforced Concrete

Group A Pipe

Group A Pipe

Vitrified Clay

Group B Pipe

Aluminum Coated Steel

Double Wall Polypropylene
<60 in.

High-DensityDouble Wall
Polymer Coated Steel Polyethylene-Corrugated Zinc-Coated Steel
<60 in.
Aluminum Alloy Polvethyl 50-i Bituminous-Coated Steel

Triple Wall Polypropylene
<60 in.

Double Wall Polypropylene
<30in.

High-Bensity-Double Wall

Polyethylene-Ceorrugated
<24 in.

Steel Reinforced
Polyethylene <24-60 in.
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Polyvinyl chloride <36 in.

In general, there are two methods of specifying the permissible culvert types dependent upon the
design ADT. For most applications, a group of culvert types is specified as described in succeeding
sections. For special situations, a qualified pipe group may be specified, as described in Installations
for Special Situations. The final selection of the structure type is based on requirements in the
standard specifications, on good engineering judgment, and economy with consideration of service
and maintenance costs.

The hydraulic design computations for Greup-B-pipe should be performed for both corrugated and
smooth wall pipe. The pay item for the corrugated pipe size should be used. At each pipe location on
the plans, both the corrugated and equivalent smooth wall diameters should be shown as in the
following examples:

36" Group BA Pipe (30")
36" Group B Pipe (36")

The equivalent smooth wall diameter must be shown whether the size is equal to or less than the
corrugated size. The standard specifications for pipe and end sections describe the nomenclature for

this procedure.
750.7.2.1 Roadways with ADT > 3500

For roadways with ADT > 3500, Group A pipe will be specified for crossroad structures_using the
method for corrugated and smooth wall pipe as explained in EPG 750.7.2 Types, except for the
following conditions:

¢ Reinforced concrete box culverts are specified when it is more economical to build the
reinforced box culvert than it is to provide an equivalent pipe culvert.

o Vitrified clay pipe (extra strength) is specified when the purpose of the culvert is a
sanitary sewer.

e Group B pipe should be specified for the portion of median outlet pipes outside the edge
of pavement where such pipes are located on high fills requiring a break in flowline
grade. Details for such installations are illustrated in Pipe Grades For Median Drop
Inlets.

e Group B pipe is specified to drain drop inlets into crossroad drainage structures when
such installation necessitates a steep flowline grade and when the pipe will not extend
under the pavement or in other non-traffic areas, such as behind guardrail at median
piers.

Pipes of 12 in. and 15 in. are not used except as outlets from drop inlets and in storm sewer
systems.

The requirements for using reinforced concrete pipe or vitrified clay pipe for structures may be
waived if conditions warrant, such as poor structure foundation conditions, high fills, simplification of
handling traffic, etc.

750.7.2.2 Roadways with ADT = 3500

For roadways with ADT < 3500, Group B pipe should be specified for crossroad structures_using the
method for corruqated and smooth waII plpe as explalned in EPG 750.7.2 Types ZI'zh%hm},éé%%@
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e Reinforced concrete box culverts should be considered for pipes larger than 60 in.
diameter.

e Reinforced concrete pipe,_polypropylene pipe, eerrugated-polyethylene pipe, or

polyvinyl chloride pipe should be specified for locations where high acidity or
alkalinity of soils or waters or other abrasive or corrosive elements are present.

e Corrugated metallic-coated steel pipe-arch structures in sizes B-5 and larger may be
specified where necessary because of limited allowable structure height. A battery of
round pipes or a single elliptical reinforced concrete pipe may be considered in lieu
of B-1 through B-4 corrugated metallic-coated steel pipe-arch structures.

o Elliptical reinforced concrete pipe may be specified in special cases, usually for
storm sewers, where necessary because of limited allowable structure height.

Pipes of 12 in. and 15 in. are not used for crossroad culverts, except where the use of an 18 in.
pipe will create an unsightly or impracticable drainage condition.

Corrugated-Polypropylene pipe (Type D) is a triple walled, full circular cross section pipe, with a
smooth inner and outer wall, braced with corrugations or ribs. Polypropylene pipe (Type S),
polyethylene pipe (Type S), and polyvinyl chloride pipe are double walled, full circular cross
section pipes, with an outer corrugated wall and a smooth inner liner. Only 30 to 60 in diameter
sizes of triple walled polypropylene, 12 to 30 in. sizes of double walled polypropylene, 12 to 60
in. diameter sizes of eerrugated-polyethylene, or 12 to 36 in. diameter sizes of PVC pipe, are
approved for use on highway projects. Corrugations may be either annular or helical. Headwall
protection is provided by means of a beveled pipe end treatment, safety slope end section, or
metal or concrete flared end sections. Section 728 of the Standard Specifications require all
PVC pipes to have an end section of one of the other Group B pipe materials to protect from
ultraviolet degradation where the end of the pipe is exposed.

750.7.2.3 Roadways and Roadside Applications with ADT < 1700

For roadways, side roads, and entrances with ADT < 1700 Group C pipe should be specified using
the same-method for corrugated and smooth wall Greup-B-pipe as explained in Readways-with-ADT
<3500EPG 750.7.2 Types. For information regarding replacement of failed driveway drainage pipes
see EPG 941.9.8.4 Drainage Structures.

750.7.2.4 Outer Roadway Drainage Structures

Outer roadway drainage structures shall be selected by ADT as described above. Continuous
drainage structures extending under outer roadways are designed to the same standard as required
for the portion of the structure under the main roadway. Since a continuous drainage structure
usually increases the standard for the portion under the outer roadway, it is usually more economical
to use independent structures. Where continuous structures are used, the runoff between the outer
roadway and the main roadway is usually carried into the crossroad structure by drop inlets and
pipe. Where the crossroad structure is a relatively small pipe, the drop inlet is constructed in the
crossroad structure.
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For drainage applications other than crossroad pipes, such as entrances, side roads and median
drainage, Group C pipe may be specified. In special cases where low clearance exists and the
structure is essentially at right angles on roads with less than 400 ADT, pipe arches with flared end
sections may be specified.

750.7.2.5 Installations for Special Situations

For installations on a project which normally would require a pipe group option, special conditions
may exist which would justify the specifying of a qualified pipe group type. Justification for the
selection of a qualified group pipe type include, but are not limited to, unstable foundation, high
embankments, high erosive forces, highly abrasive or corrosive conditions, high fire hazard or other
pertinent reasons. When any one or a combination of these factors exist, the culvert pipe type(s)
best suited to resist such destructive forces is selected and specified by excluding pipe types from a
specified group with a note on the plans or Job Special Provision. When a qualified pipe group is
specified, the reasons for such selection are included in the letter of transmittal of the plans.

750.7.2.6 Storm Sewers

The permissible storm sewer type under the paved portion and any planned widening of roadways
with ADT greater than 3500 is Group A pipe. All other applications of storm sewer are Group B pipe.
The standard specifications require that corrugated metal culvert pipes used for storm sewer be
smooth interior pipe types, so that consistent hydraulic characteristics may be assumed during
design of the entire interconnected system.

750.7.2.7 Multiple Opening Installations

Multiple opening structures, either boxes or pipes, are used only as required where the allowable
structure height is restricted. Where multiple pipes are constructed, the pipes are separated by a
distance of 1/2 their outside diameter, or a minimum of 1 ft., whichever is greater.

750.7.2.8 Temporary Installations

For bypasses, crossovers or other temporary installations, regardless of design ADT, Group C pipe
should be specified using the same-method as-for corrugated and smooth wall Greup-B-pipe as
explained in Readways with- ADT < 3500EPG 750.7.2 Types.
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941.9.8.4 Culvert Pipe

Corrugated metallic-coated steel culvert pipe shall be a commercially available new pipe so long as
the pipe is fabricated by riveting, continuous welding, resistance spot welding or lock seam, and so
long as the metal carries a brand designating a 2-ounce (600 g/m?) zinc coating or 1 ounce (300
g/m?) aluminum coating and the name of the sheet manufacturer. The metal thickness shall not be
less than 16 gage (0.064 in., 1.63 mm). MoDOT’s representative may accept corrugated steel
culvert pipe on the basis of visual inspection, or on the basis of a certification by the supplier stating
the pipe complies with MoDOT requirements. MoDOT's representative reserves the right to require
any testing deemed necessary to ensure compliance with these requirements. Reinforced concrete
culvert pipe shall be a commercially available new pipe from a source that has furnished pipe for
MoDOT work. MoDOT’s representative may accept the pipe on the basis of visual inspection, or on
the basis of a certification by the supplier stating the pipe conforms to MoDOT requirements.
MoDOT's representative reserves the right to require any testing deemed necessary to ensure
compliance with these requirements.

Corrugated-polyethylene-Thermoplastic culvert pipe shall be a commercially available new pipe
which is marked with the manufacturer's name or trademark, nominal size, the appropriate AASHTO
M-294 designation, plant designation code, the date of manufacture or an appropriate code, and
meets all requirements specified in the latest edition of the MoDOT standard specifications.
MoDOT’s representative may accept corrugated-polyethylenethermoplastic culvert pipe on the basis
of visual inspection, or on the basis of a certification by the supplier stating the pipe complies with all
requirements of MoDOT Standard Specification 730. AASHTO-M-294--MoDOT's representative
reserves the right to reqwre any testlng deemed necessary to ensure comphance with these
requirements. ;

frollediene



https://global.ihs.com/doc_detail.cfm?document_name=AASHTO%20M%20294&item_s_key=00488875
https://global.ihs.com/doc_detail.cfm?document_name=AASHTO%20M%20294&item_s_key=00488875

	Button3: 


