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Section 401. Pipe Culverts 

401.01. Description 

This work consists of constructing pipe culverts of the size and class 

required, including excavation, bedding, and backfill. 

The following terms apply to this section: 

Type HE. An elliptical pipe placed with the major axis in the horizontal 

direction. 

Type VE. An elliptical pipe placed with the major axis in the vertical 

direction.  

401.02. Materials 

Provide materials in accordance with the following: 

Granular Material, Class II, III, IIIA ........................................................ 902 

Aggregate, 6A, 17A, 34R, 46G  ............................................................ 902 

Asphaltic Materials ................................................................................ 904 

Culvert Pipe .......................................................................................... 909 

Sealers for Culvert Joints ...................................................................... 909 

Steel Pipe (for jacking in place) ............................................................. 909 

Drainage Marker Post ........................................................................... 909 

Geosynthetic ......................................................................................... 910 

Culvert, Downspouts ............................................................................. 909 

Concrete, Grade 3500 ........................................................................ 1004 

Mortar, Type R 2 ................................................................................. 1005 

Select pipe sections and joint assemblies for use in culverts from the 

Qualified Products List. 

Provide grout for jacked-in-place steel pipe that consists of a mixture of 

Portland cement and no greater than 50% sand by volume. 

Pipe Culverts. Pipe culverts are divided into six classes, as specified in 

Table 401-1. 

Provide the type of culvert material indicated on the plans if shown. 

If the contract specifies only the size and class of the culvert, select and 

provide an alternative culvert pipe allowed in Table 401-1. 

A higher strength or greater thickness of culvert may be substituted for the 

minimum strength or minimum thickness required.
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Table 401-1: Pipe Alternatives for Culvert Classes 

Type of Pipe 

Culvert Class (depth of cover, feet(a)) 

Class A 
Culvert 

(1–10)(b)(c) 

Class B 
Culvert 

(>10–16) 

Class C 
Culvert 

(>16–23) 

Class D 
Culvert  

(>23–33)(c) 

Class E  
Culvert  
(1–3)(c)(d) 

Class F 
Drive 

Culvert(e) 

Reinforced concrete(f) II III IV V IV II 

Non-reinforced concrete(g) 1 3 No No No 1, 3(h) 

Corrugated and spiral ribbed al-alloy Yes Yes Yes Yes No Yes 

Corrugated and spiral ribbed steel  Yes Yes Yes Yes No Yes 

Dual-wall polymer-precoated galvanized steel Yes Yes Yes Yes No Yes 

Smooth-lined corrugated plastic (CPE)(i)(j) Yes(k)(l) Yes(l)(m) No No No Yes(k)(l) 

Corrugated polyvinyl chloride (CPV)(n) Yes(k)(l) Yes(l)(m) No No No Yes(l) 

(a) Cover, including the pavement structure, is defined as the height of fill above the top of the pipe measured to final grade. 

(b) Class A culvert applies when the culvert is outside the influence of proposed pavement or is beneath the influence of proposed 
pavement and the depth of cover is >3 feet but 10 feet. 

(c) Special design is required for fill heights <1 foot and >33 feet. 

(d) Class E culvert applies when the culvert is beneath the influence of proposed pavement and the depth of cover is 3 feet or less. 

(e) Class F culvert applies for driveway culverts (residential and commercial). 

(f) Roman numerals refer to the class of reinforced concrete pipe in accordance with AASHTO M170. 

(g) Arabic numerals refer to the class of nonreinforced concrete pipe in accordance with AASHTO M86. 

(h) Nonreinforced concrete pipe Class 1 is allowed for Class F culverts with a depth of cover of up to 10 feet. Nonreinforced concrete pipe 
Class 3 is allowed for Class F culverts with a depth of cover from 10 to 16 feet. 

(i) Provide CPE in accordance with AASHTO M294, Type S polyethylene pipe. 

(j) At least 2-foot cover if the culvert is outside the influence of proposed pavement (measured from top of pipe to final grade) 

(k) Allowed only for 36-inch-diameter pipe and under for CPE and CPV pipes. At least 3 feet of cover. 

(l) Refer to the Class A, B and F Bury Plastic Pipe Qualified Products List for approved manufacturers and products. 

(m) Allowed only for 12- to 24-inch-diameter CPE and CPV pipes.  

(n) CPV must conform to AASHTO M304. 
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401.03. Construction 

A. Excavation and Culvert Bedding. Excavate in accordance with 

subsection 206.03.A. Construct pipe culvert bedding using granular 

material Class IIIA. Place bedding at least 4 inches deep and 

uncompacted for the entire length of the culvert. Where rock or hardpan is 

encountered, excavate the trench to at least 6 inches below the proposed 

bottom of the pipe; place bedding using uncompacted granular material 

Class IIIA. 

Where unstable soil conditions or obstructions other than rock require 

excavation of the trench below the elevation detailed on the plans, 

undercut, backfill, and compact the trench as directed by the Engineer. 

Use 6A, 17A, 34R, or 46G aggregate as backfill material for undercutting 

due to unstable soil conditions. Use 34R aggregate for bedding material 

instead of granular material Class IIIA. Place the backfill up to 4 inches 

below the proposed bottom of the pipe. The completed work will be paid 

for as trench undercut and backfill according to subsection 402.04.E. 

B. Repair of Damaged Coated Surfaces. Repair coated culvert surfaces 

damaged during pipe transportation, handling, or installation at no 

additional cost to the Department. Repair galvanized culvert surfaces in 

accordance with subsection 716.03.E or as approved by the Engineer. 

Repair other coated culvert surfaces as directed by the Engineer. 

C. Laying and Jointing Pipe. Lay culverts as shown on the plans with bells 

or grooves upgrade and ends fully and closely jointed. Provide a full, firm 

bearing throughout the length of the culvert. Wrap all pipe joints with 

geotextile blanket. Use geotextile at least 36 inches wide, and center it on 

the joint. Overlap the ends of the geotextile blanket at least 12 inches. 

Remove and re-lay culvert sections showing signs of settlement or poor 

horizontal or vertical alignment as determined by the Engineer. Remove, 

replace, and mandrel test culverts damaged by the Contractor’s 

operations if required by the Engineer. 

Correct settled, misaligned, or damaged culvert sections at no additional 

cost to the Department. 

1. Corrugated Plastic Pipe (CPE and CPV). Provide homing marks on 

CPE and CPV pipe sections and joint material to show the correct 

alignment of the pipe sections and joint material during field 

installation. 

After the trench backfill and compaction are complete, the Engineer 

will select at least 50% of the installed length of each size of CPE and 

CPV pipe for deformation testing. Provide the labor and equipment 

required to complete the testing.  
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Unless otherwise approved by the Engineer, perform the mandrel test 

within 10 work days prior to pavement surfacing or completion of final 

grade. 

Use a nine-point mandrel with an effective diameter of 95% of the 

nominal pipe diameter. Provide the Engineer with a proving-ring to 

verify the mandrel size. Pull the mandrel through the pipe by hand 

using non-mechanical means and without damaging the pipe. The 

Contractor may use laser profile technology to measure deflection as 

an approved alternative to mandrel testing. 

Remove and reinstall or replace pipe with a nominal diameter reduced 

by at least 5% at no additional cost to the Department. Reinstall only 

undamaged pipe. Do not reinstall pipe without the Engineer’s 

approval. 

The Contractor is responsible for all expenses and delays due to the 

replacement of deformed or damaged pipe. 

2. Concrete Pipe. Install reinforced concrete elliptical pipe with the 

longer axis placed horizontally unless otherwise required. 

Install Type HE elliptical pipe with the longer axis within 5 degrees of 

the horizontal. 

Install Type VE elliptical pipe with the longer axis within 5 degrees of 

the vertical. 

Install circular concrete pipe with elliptical reinforcement so the lift 

holes or manufacturer’s marks are on the top of the pipe. Place pipe 

so the lift holes or manufacturer’s marks, designating the top and 

bottom of the pipe, are not more than 5 degrees from the vertical 

plane through the longitudinal axis of the pipe. After installing the pipe, 

seal the lift holes with concrete plugs and waterproof. 

3. Metal Pipe. Provide metal pipe with helical corrugations with a 

continuous lock seam in accordance with subsection 909.05. 

The use of dissimilar types of base metal (steel or aluminum alloy) or 

dissimilar types of coatings on steel (zinc or aluminum) in a single line 

of pipe is prohibited. Construction between dissimilar metal type pipes 

is not allowed unless a drainage structure is used to transition 

between the two dissimilar type metals. Changing materials at the 

drainage structure is allowed if the roughness coefficients have been 

adjusted accordingly. Use coupling bands of the same base metal and 

coating metal as the pipe. 

4. Extending Culverts. When extending a pipe culvert, cast a concrete 

collar at least 3 inches thick and extending 6 inches on each side of 
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the joint. Wrap the connecting joint with a 36-inch-wide geotextile strip 

centered on the joint. When extending an existing corrugated steel 

pipe with a corrugated steel pipe, a dimple band at least 24 inches 

wide wrapped with geotextile blanket instead of a concrete collar on 

the first connection is allowed if the existing culvert is in good 

condition. Other methods of connecting to the existing pipe require 

approval of the Engineer before construction. Provide joints tested in 

accordance with Michigan Test Method (MTM) 723 for the remaining 

joints of the extension. 

D. Backfilling. Backfill in accordance with the MDOT Standard Plan R-83 

series and as shown on the plans. Place backfill equally on opposite sides 

of the pipe at the same time and in layers no greater than 10 inches deep 

or half the diameter of the pipe, whichever is less. Compact each layer to 

at least 95% of the maximum unit weight. 

Maintain at least 3 feet of cover unless trimming for final grade. 

Maintain the line and grade of the culvert during the backfilling operation. 

E. Headwalls and End Sections. Protect the ends of the culvert using 

headwalls or end sections constructed in accordance with details on the 

plans. Construct headwalls in accordance with section 706. 

Use precast concrete end sections on concrete culverts in accordance 

with the MDOT Standard Plan R-86 series. Construct sloped end sections 

on concrete culverts as required, using metal or concrete, sloped end 

sections in accordance with the MDOT Standard Plan R-95 series. Use 

precast or cast-in-place footings for precast end sections or precast 

sloped end sections as required. Form or place the footings at the 

locations and to the elevations shown on the plans. 

Use metal end sections on corrugated metal pipe culverts. Attach metal 

end sections to the ends of corrugated metal pipe using standard metal 

bands or other connecting devices as shown on the plans or approved by 

the Engineer. Provide and install toe plates on the metal end sections if 

shown on the plans. 

Use either precast concrete or metal end sections on CPE. Plastic end 

sections are prohibited. Fasten end sections to the pipe as recommended 

by the pipe manufacturer or as directed by the Engineer. The Engineer 

will allow the use of a metal end section that is one size larger in diameter 

than the CPE. Slip the end section over the end of the pipe and securely 

fasten, making sure that the portion of the plastic pipe left exposed is less 

than 3 inches. If using a concrete end section, wrap the joint with a strip of 

geotextile blanket 36 inches wide and centered on the joint. Overlap the 

ends of the geotextile at least 12 inches. 
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Provide and install end section grates on designated culvert end sections. 

Fabricate end section grates from weldable-grade hot-rolled steel bars, 

plain or deformed, of the diameter and configuration shown on the plans. 

Fasten grates securely to the concrete end sections as shown on the 

plans. 

Place salvaged end sections in accordance with specifications for placing 

new end sections. 

Replace end sections damaged by the Contractor’s operation during 

salvaging or replacing operations with the same size end section as the 

original at no additional cost to the Department. 

When discharging to waters of the state, permanently label all end 

sections or other points of storm water discharge with “MDOT” or the local 

agency’s name in a conspicuous location that will remain visible after 

construction. Ensure that the marking is located on the interior of flared 

end sections in approximate alignment with the spring line of the conduit. 

For precast or cast-in-place concrete headwalls or when the conduit 

protrudes through a concrete or steel wall, ensure that the marking is 

located on the exterior face directly above the pipe or as directed by the 

Engineer. Refer to the MDOT Standard Plan R-85, R-86, R-88, or R-95 

series for specific applications. Labels applied by stenciling utilizing ink, 

paint, or other surface application are prohibited. 

The letters “MDOT” or the local agency’s name must be physically 

stamped into steel end sections, creating an indention in the material. For 

concrete headwalls, end sections, and walls, the lettering must be 

physically inscribed into the material. When the conduit protrudes through 

a steel sheet pile wall, the letters may be placed on the face of the wall by 

welding. 

Individual letters must be legible and each sized to 1½ inches high by 

1 inch wide. The depth of the letters must be a minimum of 1/4 inch for 

concrete and 1/8 inch for steel materials. If the letters are placed by 

welding, the thickness of the weld must be at least 1/4 inch. 

F. Drainage Marker Posts. Place drainage marker posts at headwalls and 

culvert end sections for culverts with a diameter no greater than 36 inches 

and at outlet endings. Install drainage marker posts at least 2 feet deep or 

as recommended by the manufacturer. 

G. Pipe Culverts Jacked in Place. Jack the culvert into place to the line and 

grade shown on the plans or established by the Engineer. 

If jacking pipe under railroad tracks, submit to the Engineer sheeting and 

bracing plans for the jacking pits for approval by the railroad company. Do 

not begin excavating the jacking pit until receipt of the approval. 
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Excavate the approach trench so it is large enough to accommodate jacks 

and blocking and at least one section of pipe. Lay two rails or sills in the 

bottom of the trench to keep the pipe at the established line and grade. 

Minimize excavation ahead of the pipe to prevent caving of the earth. The 

Engineer will allow attachment of a steel cutting edge or shield to the front 

section of pipe to form and cut the required opening for the pipe. 

A steerable pipe jacking shield must be used on the lead pipe.  

The annular space between the casing and the carrier pipe must be 

bulkheaded in accordance with subsection 402.03.E and grouted with an 

Engineer-approved material. 

Fill voids between the excavation and the pipe using materials and 

placing methods approved by the Engineer. 

1. Obstructions. The Engineer will measure and the Department will 

pay for the removal of obstructions that require the use of special 

procedures or tools at the unit price for Obstruction Removal, in 

accordance with subsection 718.04.D.  

H. Steel Pipe Jacked in Place. Jack steel pipe in place to serve as a carrier 

pipe or casing for a carrier pipe. Jack steel pipes in place in accordance 

with subsection 401.03.G. Bulkhead the ends of steel pipe used as casing 

for carrier pipe in accordance with subsection 402.03.E. The annular 

space between the carrier pipe and the casing must be completely filled 

with grout approved by the Engineer. 

Obstructions must be removed in accordance with subsection 401.03.G.1. 

I. Steel Casing Pipe. Install steel casing pipe in a trench as shown on the 

plans. Provide steel casing pipes placed for future use with a temporary 

bulkhead at each end to prevent infiltration into the pipe. 

Obstructions must be removed in accordance with subsection 401.03.G.8. 

J. Disposal of Surplus Material. Take possession and dispose of surplus 

material in accordance with subsection 205.03.P. 

K. Cleanout. Maintain culverts installed on the project. Ensure that they are 

free of silt, debris, and other foreign matter above the flow line of the 

drainage course at the time of final acceptance and in accordance with 

section 209. 

L. Video Inspection. Video inspect culverts as specified for sewers in 

subsection 402.03.J. Video inspection is not required for the following: 

1. Driveway culverts; 

2. Culvert extensions less than 50 feet; 
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3. New culverts less than 50 feet; or 

4. Extensions of existing catch basin leads less than 20 feet. 

M. Dewatering and Maintaining Stream Flow during Construction. 

Maintain the stream flow through the existing channel, temporary channel, 

temporary culvert, or bypass pumping unless approved by the Engineer. 

Prepare a bypass pumping or bypass flow control plan that complies with 

the Michigan Department of Environment, Great Lakes, and Energy 

(EGLE) permit requirements and the MDOT Standard Plans and submit it 

to the Engineer for review 10 days before installing the system. 

When using a temporary bypass pipe, sluice, or similar structure, provide 

sediment control structures at the inlet to contain sediment before it enters 

the bypass structure. Maintain the sediment control structure to provide 

adequate flow and sediment removal capacity. 

Install temporary dams constructed of sufficient size and depth to withhold 

the expected backwater. Temporary uncontained material earthen dams 

are prohibited. 

Dewater without causing damage to nearby property, foundations, utilities, 

or pavements and without interfering with the rights of the public, owners 

of private property, pedestrians, motorists, or the work of other 

contractors.  

Do not disturb the soil under and next to existing structures during 

dewatering and temporary pumping operations. The Contractor is 

responsible for controlling any additional sediment created by Contractor 

operations. Do not overload or obstruct existing drainage facilities. 

401.04. Measurement and Payment 

Pay Item Pay Unit 

Culv, Cl __, __ inch ........................................................................... Foot 

Culv, Cl __, (material), __ inch .......................................................... Foot 

Culv, Downspout __ inch ................................................................... Foot 

Culv, Outlet Headwall, __ inch ......................................................... Each 

Culv, Reinf Conc Ellip, (shape) Cl __, (rise)  

inch by (span) inch ........................................................................ Foot 

Culv, CSP Arch, Cl __, (span) inch by (rise) inch .............................. Foot 

Culv, Slp End Sect, (slope), __ inch, Longit ..................................... Each 

Culv, Slp End Sect, (slope), __ inch, Transv .................................... Each 

Culv, Slp End Sect, Arch Pipe, (slope), (span) inch  

by (rise) inch, Longit ..................................................................... Each 

Culv, Slp End Sect, Arch Pipe, (slope), (span) inch  

by (rise) inch, Transv .................................................................... Each 
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Culv, Slp End Sect, Ellip Pipe, (slope), (rise) inch  

by (span) inch, Longit ................................................................... Each 

Culv, Slp End Sect, Ellip Pipe, (slope), (rise) inch  

by (span) inch, Transv .................................................................. Each 

Culv End Sect, (material), __ inch .................................................... Each 

Culv End Sect, __ inch ..................................................................... Each 

Culv End Sect, Footing .................................................................... Each 

Culv End Sect, Grate ....................................................................... Each 

Culv, Cl __, __ inch, Jacked in Place ................................................ Foot 

Steel Casing Pipe, __ inch, Jacked in Place ..................................... Foot 

Steel Casing Pipe, __ inch, Tr Det __ ............................................... Foot 

Dr Marker Post ................................................................................. Each 

Culv End Sect, Salv, 30 inch or less ................................................. Each 

Culv End Sect, Salv, over 30 inch .................................................... Each 

Outfall Label ..................................................................................... Each 

A. Culverts. The Engineer will measure culverts of the diameter, class, or 

material required, by length, excluding the length of end sections as 

shown on the plans. The unit prices for culverts include the cost of the 

following: 

1. Excavating the material down to grade or to the culvert bedding 

bottom elevation; 

2. Dewatering and maintaining the stream flow during construction 

stages; 

3. Providing and placing the culvert and geotextile strip; 

4. Providing temporary cover and restraining the pipe to maintain line 

and grade; 

5. Providing, placing, and compacting the backfill; 

6. Conducting mandrel testing if required; and 

7. Disposing of excess material. 

B. Culvert, Jacked in Place. The Engineer will measure Culv, Cl __, 

__ inch, Jacked in Place of the class and size required, by length, as 

determined by multiplying the number of units jacked by the commercial 

laying length. The unit price for Culv, Cl __, __ inch, Jacked in Place 

includes the cost of excavating the pit; providing and installing sheeting, 

bracing, and other safety devices; providing jacking equipment; drainage 

and dewatering; and other items associated with the operation. 
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C. Culvert End Sections 

1. End Sections. The unit price for Culv, Slp End Sect of the size or 

type required includes the cost of providing and placing end sections, 

including longitudinal and cross tubes as detailed in the MDOT 

Standard Plan R-95 series. 

The unit price for Culv End Sect of the size or type required includes 

the cost of providing and placing the end section. 

The unit price for Culv End Sect, Metal, __ inch includes the cost of 

providing and placing the end section and toe plate, as shown on the 

plans or in the MDOT Standard Plans.  

If the Contractor provides corrugated plastic pipe, the Department will 

pay for culvert end sections of the diameter that is required for the 

culvert even if the Contractor provides a metal end section larger than 

the nominal diameter of the pipe. 

The unit price for culvert end sections includes the cost of fastening 

the end section to the pipe and wrapping the joint with geotextile 

blanket. The Department will pay for required riprap in accordance 

with subsection 813.04. 

The unit price for Outfall Label includes the cost of providing and 

installing the label as described in subsection 401.03.E. 

2. Culvert End Sections, Footing. The Department will pay for footings 

required for precast concrete end sections as Culv End Sect, 

Footing. The unit price for Culv End Sect, Footing includes the cost 

of the following for the footing as shown on the plans: 

a. Excavating and forming; 

b. Providing and placing the steel reinforcement; and 

c. Providing, placing, finishing, and curing the concrete. 

3. Culvert End Sections, Salvage. The unit price for Culv End Sect, 

Salv includes the cost of removing the existing end section, salvaging 

and storing, and reinstalling end sections. 

4. Culvert End Section, Grate. The Engineer will measure Culv End 

Sect, Grate by each as shown on the plans for the size of grate 

required. 

D. Headwalls. The Engineer will measure and the Department will pay for 

headwalls as steel reinforcement and concrete, Grade 3500, in 

accordance with subsection 706.04. If the Contractor uses precast 

wingwalls, headwalls, and aprons instead of cast-in-place wingwalls, 
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headwalls, and aprons, the Department will pay for them as the 

corresponding pay items for the cast-in-place wingwalls, headwalls, and 

aprons as required by the contract. 

The unit price for Culv, Outlet Headwall includes precast outlet 

headwalls as shown in the MDOT Standard Plan R-85 series and will be 

paid for by each. 

E. Jacked-in-Place Steel Pipe. The Department will not pay separately for 

jacked-in-place steel pipe that is used at the Contractor’s discretion to act 

as a casing for the carrier pipe. The cost of grouting between the carrier 

and casing pipes is included in payment for the carrier pipe. 

F. Steel Casing Pipe. The unit price for steel casing pipe includes the cost 

of excavation and backfill. 

The Department will pay separately for carrier pipe inserted into a steel 

casing pipe. The unit price for the carrier pipe includes the cost of casing 

chocks, inserting the carrier pipe, and required grouting. 

G. Videotaping Sewer and Culvert Pipe. The Engineer will measure and 

the Department will pay for videotaping sewer and culvert pipe in 

accordance with subsection 402.04. 

H. Rock Excavation. The Engineer will measure and the Department will 

pay separately for rock excavation in accordance with subsection 205.04. 

I. The unit price for Dr Marker Post includes the cost of providing and 

installing the post as described in subsection 401.03.F. 

J. The unit price for Obstruction Removal will be paid for in accordance 

with subsection 718.04.D.  
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Section 402. Storm Sewers 

402.01. Description 

This work consists of constructing storm sewers of the size and class 

required, including excavation, bedding, and backfill. 

The following terms apply to this section: 

Type HE. An elliptical pipe placed with the major axis in the horizontal 

direction. 

Type VE. An elliptical pipe placed with the major axis in the vertical 

direction. 

402.02. Materials 

Provide materials in accordance with the following sections: 

Granular Material Class II, III, IIIA ......................................................... 902 

Aggregate 6A, 17A, 34R, 46G .............................................................. 902 

Sewer Pipe............................................................................................ 909 

Sealers for Sewer Joints ....................................................................... 909 

Steel Pipe (for jacking in place) ............................................................. 909 

Geosynthetics ....................................................................................... 910 

Concrete, Grade 3000 ........................................................................ 1004 

Mortar, Type R-2 ................................................................................. 1005 

Select pipe with watertight joint systems from the Qualified Products List. 

Storm sewers are divided into five classes, as specified in Table 402-1. If the 

contract specifies only the size and class of sewer, select and provide an 

alternative storm sewer pipe allowed in Table 402-1. 

For types of sewer material that are required but are not included in 

Table 402-1, the contract will specify the type and size of sewer material. 

A higher strength or greater thickness of sewer may be substituted for the 

minimum required sewer strength or minimum required thickness.
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Table 402-1: Pipe Alternatives for Storm Sewer Classes 

Type of Pipe 

Storm Sewer Class (depth of cover, feet(a)) 

Class A 
Sewer 

(1–10)(b)(c) 

Class B 
Sewer 

(>10–16) 

Class C 
Sewer 

(>16–23) 

Class D 
Sewer 

(>23–33)(c) 

Class E 
Sewer 

(1–3)(c)(d) 

Reinforced concrete(e) II III IV V IV 

Nonreinforced concrete(f) 1 3 No No No 

Corrugated and spiral ribbed al-alloy(g) Yes Yes Yes Yes No 

Corrugated and spiral ribbed steel(h) Yes Yes Yes Yes No 

Dual-wall polymer-precoated galvanized steel  Yes Yes Yes Yes No 

Smooth-lined corrugated plastic (CPE)(i) Yes(j)(k) Yes(k)(l) No No No 

Corrugated polyvinyl chloride (CPV)(m) Yes(j)(k) Yes(k)(l) No No No 

(a) Cover, including the pavement structure is defined as the height of fill above the top of the pipe measured to final grade. 

(b) Class A sewer applies when the sewer is outside the influence of proposed pavement or is beneath the influence of 
proposed pavement and the depth of cover is >3 feet but 10 feet. 

(c) Special design is required for depths of cover <1 foot and >33 feet. 

(d) Class E Sewer applies when the sewer is beneath the influence of proposed pavement and the depth of cover is 3 feet. 

(e) Roman numerals refer to class of reinforced concrete pipe in accordance with AASHTO M170. 

(f) Arabic numerals refer to the class of nonreinforced concrete pipe in accordance with AASHTO M86. 

(g) Allowed for 12- to 66-inch spiral ribbed and 12- to 18-inch helically corrugated 2⅔ by ½ inch aluminum alloy pipe only. 

(h) Allowed for 12- to 84-inch spiral ribbed and 12- to 18-inch helically corrugated 2⅔ by ½ inch steel pipe only. 

(i) Provide CPE in accordance with AASHTO M294, Type S polyethylene pipe. 

(j) Allowed only for 36-inch-diameter pipe and under for CPE and CPV pipes. At least 3 feet of cover. 

(k) Refer to the Class A, B and F Bury Plastic Pipe Qualified Products List for approved manufacturers and products. 

(l) Allowed only for 12- to 24-inch diameter CPE and CPV pipes.  

(m) CPV must conform to AASHTO M304. 
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402.03. Construction 

A. Excavation, Trench Construction, and Sewer Bedding. Perform trench 

construction using methods that meet the health and safety requirements 

specified in subsection 104.07. 

Excavate the trench as shown on the plans or as determined by the 

Engineer. Construct the trench width to at least the minimum width shown 

in the MDOT Standard Plan R-83 series and wide enough to provide free 

working space and allow compaction of the backfill around the pipe. 

Shape the bottom of the trench to support the pipe uniformly. Place 

bedding using uncompacted granular material Class IIIA to the required 

elevation. 

Where unstable soil conditions or obstructions other than rock require 

excavation of the trench below the elevation detailed on the plans, 

undercut, backfill, and compact the trench as directed by the Engineer. 

Use 6A, 17A, 34R, or 46G aggregate as backfill material for undercutting 

due to unstable soil conditions. Use 34R aggregate for bedding material 

instead of granular material Class IIIA. Place the backfill up to 4 inches 

below the proposed bottom of the pipe. The completed work will be paid 

for as Trench Undercut and Backfill according to subsection 402.04.E. 

During sewer construction, maintain and protect existing live utilities. 

Minimize service interruptions and coordinate with the local municipality or 

utility company. Immediately repair or replace utilities interrupted during 

sewer construction as directed by the Engineer. 

B. Repair of Damaged Coated Surfaces. Repair coated pipe surfaces 

damaged during pipe transportation, handling, or installation, at no 

additional cost to the Department. Complete repair of galvanized pipe 

surfaces in accordance with subsection 716.03.E or as approved by the 

Engineer. Repair other coated sewer pipe surfaces as directed by the 

Engineer. 

C. Laying and Jointing Pipe. Lay storm sewers as shown on the plans with 

bells or grooves upgrade and ends fully and closely jointed. Provide a full, 

firm bearing along the length of each pipe section. Wrap all pipe joints 

with geotextile blanket. Use geotextile at least 36 inches wide and center 

it on the joint. Overlap the ends of the geotextile blanket at least 

12 inches. 

Remove and replace pipe damaged by Contractor operations. After trench 

backfill and compaction is complete, mandrel test replaced CPE and CPV 

pipe. Remove and re-lay sewer sections showing signs of settlement or 

poor horizontal or vertical alignment as determined by the Engineer at no 

additional cost to the Department. 
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1. Corrugated Plastic Pipe (CPE and CPV). Provide homing marks on 

CPE and CPV pipe sections and joint material to show the correct 

alignment of the pipe sections and joint material during field 

installation. 

After trench backfill and compaction is complete, the Engineer will 

select at least 50% of the installed length of each size of CPE and 

CPV pipe for deformation testing. Provide the labor and equipment 

that are required to complete the testing. 

Unless otherwise approved by the Engineer, perform the mandrel test 

within 10 work days prior to pavement surfacing or completion of final 

grade. 

Use a nine-point mandrel with a diameter equal to 95% of the nominal 

pipe diameter. Provide the Engineer with a proving-ring to verify the 

mandrel size. Pull the mandrel through the pipe by hand using 

non-mechanical means and without damaging the pipe. The 

Contractor may use laser profile technology to measure deflection as 

an approved alternative to mandrel testing. 

Remove and reinstall or replace pipe with a nominal diameter reduced 

by at least 5% at no additional cost to the Department. Reinstall only 

undamaged pipe. Do not reinstall pipe without the Engineer’s 

approval. 

The Contractor is responsible for all expenses and delays caused by 

reinstallation or replacement of pipe. 

2. Concrete Pipe. Install reinforced concrete elliptical pipe with the 

longer axis placed horizontally unless otherwise required. 

Install Type HE elliptical pipe with the longer axis within 5 degrees of 

horizontal. 

Install Type VE elliptical pipe with the longer axis within 5 degrees of 

vertical. 

Install circular concrete pipe with elliptical reinforcement so the lift 

holes or manufacturer’s marks are on the top of the pipe. Place pipe 

so the lift holes or manufacturer’s marks designating the top and 

bottom of the pipe are no more than 5 degrees from the vertical plane 

through the longitudinal axis of the pipe. After installing the pipe, seal 

the lift holes with concrete plugs and waterproof. 

3. Metal Pipe. Provide metal pipe with helical corrugations with a 

continuous lock seam in accordance with subsection 909.05.  
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Use of dissimilar types of base metal (steel or aluminum alloy) or 

dissimilar types of coatings on steel (zinc or aluminum) in a single line 

of pipe is prohibited. Construction between dissimilar metal type pipes 

is not allowed unless a drainage structure is used to transition 

between the two dissimilar type metals. Changing materials at the 

drainage structure is allowed if the roughness coefficients have been 

adjusted accordingly. Use coupling bands of the same base metal and 

coating metal as the pipe.  

D. Sewer Taps. Make connections to storm sewers owned by counties, 

municipalities, or drain commissions in accordance with the regulations of 

the owner and as required by the contract. If a conflict exists between the 

owner’s regulations and these specifications, the owner’s regulations will 

take precedence. 

For existing storm sewers with plugs or bulkheads, remove plugs or 

bulkheads without damaging the existing sewer and make watertight joint 

connections. Remove material in accordance with subsection 204.03.B. 

If tapping an existing pipe, cut an opening in the receiving pipe at least 

6 inches larger than the outside diameter of the inlet pipe. Insert the inlet 

pipe and cut flush with the inner wall of the receiving pipe. Pack a layer of 

mortar at least 3 inches thick around the inlet pipe and strike smooth with 

the inner wall of the receiving pipe. Encase the inlet pipe on the outside of 

the connection with concrete to provide bearing under the pipe. Repair or 

replace existing pipe damaged by Contractor tapping operations at no 

additional cost to the Department. 

Do not direct tap sewer inlet pipes with outside diameters greater than 

half the inside diameter of the trunk sewer. Construct a manhole structure 

for these taps in accordance with section 403. Obtain the Engineer’s 

approval before using other methods of tapping existing sewers. 

E. Sewer Bulkheads. Construct sewer bulkheads using Grade 3000 

concrete or brick or block masonry. Extend the bulkhead at least 1 foot 

into the pipe from the inner wall of the drainage structure. Construct 

masonry bulkheads in accordance with subsection 403.03.A. 

F. Backfilling. Backfill in accordance with subsection 401.03.D. 

G. Sewer Jacked in Place. Jack sewers in place in accordance with 

subsection 401.03.G. 

H. Disposal of Surplus Material. Take possession and dispose of surplus 

material in accordance with subsection 205.03.P. 
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I. Cleanout. Maintain storm sewers installed on the project. Verify that 

installed sewers are free of silt, debris, and other deleterious material at 

the time of final acceptance and in accordance with section 209. 

J. Video Inspection of Sewer Pipe. Use closed circuit television to inspect 

required storm sewers. Dewater or divert flow in sewers for inspection. 

Video inspection is not required for extensions of existing catch basin 

leads less than 20 feet. 

After backfilling and compacting the trench, and within 10 working days 

prior to pavement surfacing or completion of final grade, conduct the 

inspection of sewers under pavement unless otherwise approved by the 

Engineer. 

For sewers not under pavement, after backfilling and compacting the 

trench, conduct the inspection as close to project completion as possible 

but allow time for corrective action as determined by the video inspection 

and directed by the Engineer. 

1. Traffic Control. Obtain the Engineer’s approval of traffic control 

measures at least 5 days before beginning work. Propose a traffic 

control plan in accordance with the Michigan Manual of Uniform Traffic 

Control Devices (MMUTCD) and the maintaining traffic plans in the 

contract. 

Unless otherwise approved by the Engineer, keep traffic lanes open. 

For necessary lane or shoulder closures, use traffic control measures 

in accordance with the traffic control plan. 

2. Equipment. Use a camera designed and constructed for inspecting 

sewers and equipped with the following features: 

a. A pan and tilt head external to the main body of the camera to 

allow inspection of the sewer joints and cracks or other defects; 

b. Lighting to allow a clear picture of the perimeter of the pipe; and 

c. Underwater operation capable of producing a picture quality that is 

satisfactory to the Engineer. 

d. Show or document camera magnification at all times in the video. 

If the Engineer determines the video quality is not satisfactory, 

re-inspect the pipes to obtain acceptable results at no additional cost 

to the Department. 

Use continuous running video capable of recording audio and video 

information. Include the date (month, day, and year) and camera 

location. Provide a continuous record of the sewer section from 

manhole to manhole or from end to end. Use high quality, color, digital 
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format at a standard play speed. Obtain the Engineer’s approval 

before using other recording media. 

3. Sewer Flow Control. For video inspection, provide flow control to 

bring the depth of flow in the sewer pipe to within the range specified 

in subsection 402.03.J.6.a. Before starting work, submit the proposed 

method of sewer flow control to the Engineer for approval. 

a. Depth of Flow. Lower the depth of flow in the sewer during the 

videotaping operation to less than 2 inches. Reduce flow by 

plugging or blocking the flow or by pumping the flow and 

bypassing the pipe section during inspection, as approved by the 

Engineer. 

b. Plugging or Blocking. Insert a sewer line plug into the line 

upstream of the section undergoing inspection. Use a plug 

designed to allow the release of portions of the flow. During video 

inspection, reduce the flow depth to 2 inches. Restore normal flow 

after completing the work. Meter flow discharge to prevent erosion. 

c. Pumping and Bypassing. For pumping and bypassing, supply 

the pumps, conduits, and other equipment to divert the flow 

around the sewer section undergoing inspection. Provide a bypass 

system with a capacity to handle existing flow plus additional flow 

that may occur during a rain event. Provide the labor and 

supervision required to set up and operate the pumping and 

bypassing system. 

d. Flow Control Precautions. If the flow in a sewer line is plugged, 

blocked, or bypassed, protect the sewer lines from damage that 

may result from sewer surcharging. Do not cause flooding or 

damage to public or private property while controlling sewer flow. 

4. Procedure. Move the camera through the line at a rate no greater 

than 0.5 feet per second, stopping as required to document the joint 

and pipe conditions. Use winches, cable, powered rewinds, or other 

devices that do not obstruct the camera view or interfere with proper 

documentation of the pipe conditions. 

Adjust the camera to travel above the level of the flow in the pipe. If 

the camera encounters a dip in the pipe such that the water rises 

above the springline of the pipe or if the camera lens becomes 

submerged, withdraw the camera and re-insert it from the other end 

as far as possible. Do not back the camera into a pipe undergoing 

inspection. 

Measure the distance to the location of defects above ground using a 

meter device. Marking defect locations on the cable to measure the 
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distance to defects is not allowed. Provide a distance meter with an 

accuracy within 1 foot and check using a walking meter, roll-a-tape, or 

other device. 

5. Documentation. Provide the inspection to the Engineer in a digital 

format. Include a written log of damages or installation defects, 

including pipe deformation, cracking, joint separation, corrosion, 

perforation, and other features identified in the video. Provide a digital 

copy of the log to the Engineer. Locate the damage or defect by meter 

marking of the video in the inspection log. Label the videos to describe 

the reaches of sewer or culverts contained in the videos, including 

street location and manhole numbers. If manhole numbers are not 

provided, assign a numbering system to allow identification in the 

inspection report and video. 

402.04. Measurement and Payment 

Pay Item Pay Unit 

Sewer, Cl __, __ inch, Tr Det __........................................................ Foot 

Sewer, Reinf Conc Ellip, (shape) Cl __, (rise) by (span)  

inch, Tr Det __ ............................................................................... Foot 

Sewer, Cl __, __ inch, Jacked in Place ............................................. Foot 

Sewer Tap, __ inch ........................................................................... Each 

Sewer Bulkhead, __ inch ................................................................. Each 

Trench Undercut and Backfill .................................................. Cubic Yard 

Dewatering System, Trench .............................................................. Foot 

Video Taping Sewer and Culv Pipe ................................................... Foot 

A. Sewer and Sewer, Reinforced Concrete Elliptical. The Engineer will 

measure Sewer and Sewer, Reinf Conc, Ellip of the size, class, and 

trench detail required, in place from center to center of manholes, catch 

basins, or inlets. The unit price for Sewer and Sewer, Reinf Conc, Ellip 

includes the cost of excavation, backfill, and geotextile blanket. 

B. Sewer, Jacked in Place. The Engineer will measure Sewer, Jacked in 

Place of the size and class required, by length, as determined by 

multiplying the number of units jacked by the commercial laying length. 

The unit price for Sewer, Jacked in Place includes the cost of excavating 

the pit; providing and installing sheeting, bracing, and other safety 

devices; providing jacking equipment; drainage and dewatering; and other 

items associated with the operation. 

C. Sewer Tap. The Engineer will measure Sewer Tap based on the inlet 

pipe size required, by each tap into an existing system. If tapping an 

existing sewer line using a drainage structure, the Department will pay for 

one sewer tap in addition to the drainage structure. 
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D. Sewer Bulkhead. The Engineer will measure only sewer bulkheads for 

storm sewers with a diameter larger than 12 inches. The cost of 

constructing sewer bulkheads for pipes with a diameter less than or equal 

to 12 inches or constructed as part of abandoning or removing drainage 

structures as shown on the plans is included in the unit prices for related 

pay items. 

The Department will pay separately for bulkheading pipes greater than 

12 inches. 

E. Trench Undercut and Backfill. The Engineer will measure Trench 

Undercut and Backfill by calculating the volume from the length, depth, 

and width of undercut authorized by the Engineer and shown on the 

plans. The Engineer will not make allowance for sloping the sides of the 

trench. The unit price for Trench Undercut and Backfill includes the cost 

of excavation and disposal of material and providing, placing, and 

compacting 6A, 17A, 34R, or 46G aggregate to the bottom of trench 

elevation shown on the plans. 

F. Rock Excavation. The Engineer will measure and the Department will 

pay separately for rock excavation in accordance with subsection 205.04. 

G. Dewatering System, Trench. If the contract does not include a pay item 

for Dewatering System, Trench and the Contractor uses a dewatering 

system, the Department will not pay separately for the system but will 

consider the cost to be included in the unit price for related pay items.  

H. Trenchless. The Engineer may authorize trenchless methods, in place of 

open-cut construction methods. The Department will delete or 

proportionally reduce pay item quantities required for corresponding 

open-cut construction from the contract if the Engineer authorizes 

trenchless methods. The Department will not make an adjustment in the 

pay items of Minor Traf Devices or Traf Regulator Control. 

Payment for the work performed by trenchless methods will not exceed 

the unit price bid for the open-cut method. 

If the Engineer authorizes trenchless installation, Obstructions will be 

removed in accordance with subsection 718.03.F.2. Additional payment or 

delays for removal of obstructions will not be considered. 

I. Video Taping Sewer and Culvert Pipe. The unit price for Video Taping 

Sewer and Culv Pipe includes the cost of dewatering, flow control, video 

inspection, and documentation. 

The Department will pay separately for traffic maintenance and control in 

accordance with subsection 812.04. 
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J. Obstructions. Engineer will measure, and the Department will pay for the 

removal of obstructions, which require the use of special procedures at 

the unit price for Obstruction Removal in accordance with subsection 

718.04.D. 
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Section 403. Drainage Structures 

403.01. Description 

This work consists of adjusting, constructing, or temporarily lowering drainage 

structures and cleaning existing drainage structures and leads as directed by 

the Engineer. 

Drainage structures include manholes, catch basins, leaching basins, inlets, 

and drop inlets. 

Drainage Structure. Includes concrete footing or precast sump. Used for 

access to new or existing sewers with a diameter no greater than 

48 inches. 

Manhole Base, Type 1 or Type 2, and Manhole Riser. Used for access 

to new or existing sewers with a diameter of at least 48 inches. Manhole 

Base Type 1 may be substituted for Precast Manhole Tees. Precast 

Manhole Tee and Manhole Riser. Used for access to new sewers with 

diameters of at least 42 inches. 

Manhole Base, Type 1 or Type 2, and Manhole Riser. Used for access 

to new or existing sewers with a diameter of at least 48 inches. Manhole 

Base Type 1 may be substituted for Precast Manhole Tees. 

403.02. Materials 

Provide materials in accordance with the following sections: 

Granular Material Class II, III ................................................................ 902 

Steel Reinforcement ............................................................................. 905 

Miscellaneous Metal Products .............................................................. 908 

Castings ................................................................................................ 908 

Culvert, Sewer Pipe, and Box Sections ................................................ 909 

Geosynthetics ....................................................................................... 910 

Masonry Units ....................................................................................... 913 

Concrete, Grade 3000 ........................................................................ 1004 

Mortar Type R-2 .................................................................................. 1005 

Provide cast-in-place or precast concrete construction for sanitary sewer 

manholes. 

Provide structural steel plate, at least ½ inch thick, for temporary lowering of 

drainage structures that span 72 inches or less. Verify that plates cover the 

entire drainage structure with a bearing surface of at least 12 inches. For 

plates that span greater than 72 inches, submit structural calculations 

prepared by a Professional Engineer licensed in the State of Michigan to the 

Engineer. 
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Provide leveling course hot mix asphalt (HMA) for patching during the 

temporary lowering operations or other HMA mixture as approved by the 

Engineer. 

403.03. Construction 

A. Constructing, Adjusting, and Temporary Lowering of Drainage 

Structures, Precast Manhole Tees, Manhole Bases, and Manhole 

Risers 

1. Excavation. Excavate for constructing, adjusting, and temporarily 

lowering drainage structures, precast manhole tees, manhole bases, 

and manhole risers in accordance with subsection 206.03.A. 

2. Concrete Construction. Construct concrete portions of drainage 

structures in accordance with subsection 706.03. Do not cast drainage 

structures if the concrete temperature is above 90°F. 

3. Placing Brick and Block Masonry. Do not place masonry with 

mortar when the ambient air temperature is 36°F or less unless 

approved by the Engineer. Remove and replace work damaged by 

frost. Apply a ½-inch-thick plaster coat of mortar to the outer surface of 

structures and to the inner surface below the outlet flow line on catch 

basins with traps or sumps. Place the first set of bricks or blocks on a 

full bed of mortar. Lay brick or block in courses with uniform mortar 

joints ½ inch thick within ⅛ inch of depth. Stagger joints by half the 

length of the brick or block on adjoining courses. Place courses level 

unless otherwise required. Strike and point joints so the exposed 

surface is smooth. Rake joints and wet brick or block before placing 

the plaster coat. Allow the brick or block surface to dry to provide for 

proper bonding of the plaster coat. 

Wet the brick. Allow the brick surface to dry to allow the brick and 

mortar to bond. Use of broken or chipped brick on the faces of the 

structure is prohibited. Provide a course made of headers at least 

every seventh course. Make closures with brick lengths no less than 

the width of a whole brick. 

4. Precast Reinforced Concrete Units. Use poured-in-place concrete 

in accordance with subsection 403.03.A.2 or precast concrete 

footings. Construct precast reinforced concrete units in accordance 

with the contract. Seal the joints with mortar in accordance with 

subsection 403.03.A.3, or use butyl rubber sealant that conforms to 

ASTM C990. Support precast concrete footings on a 6-inch subbase 

of compacted granular material Class II. 
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5. Steel Reinforcement. Install steel reinforcement in accordance with 

subsection 706.03. 

6. Inlet and Outlet Pipes. Place and compact backfill around the 

manhole base or sump to provide bedding for inlet and outlet pipes.  

Extend inlet and outlet pipes through the outside wall surface of the 

manhole a sufficient length to allow for pipe connections. Construct 

masonry around pipes and seal with mortar or other product approved 

by the Engineer to prevent leakage. 

7. Backfilling. Backfill in accordance with subsection 401.03.D.  

Stage backfilling to coordinate with the construction sequencing of the 

structure as necessary. 

8. Temporary Lowering of Drainage Structures. Lower drainage 

structures before milling the pavement.  

Record the location of the structure so each cover can be reinstalled 

at its original location. Remove the existing frames and covers and 

match mark them for later identification and placement. Salvage and 

safely store frames and covers. Repair the existing structure to allow 

uniform contact of the steel plate to the top of the structure. Place and 

compact the HMA for patching in accordance with section 501. 

9. Protection during Construction. Install inlet protection devices in 

accordance with section 208 and as approved by the Engineer when 

working around the drainage structure. 

B. Drainage Structure Covers. Provide and install new covers, including 

frames and grates, on new or existing structures as required. Place 

castings on a full mortar bed. 

C. Adjusting Drainage Structure Covers. Adjusting drainage structure 

covers applies when the new elevation of the cover requires a vertical 

change of no greater than 6 inches. Before placing the HMA top course or 

overlay, make final adjustments to drainage structure covers within the 

HMA pavement section if only applying one course. Adjust the cover to 

the required elevation by supporting it on one of the following: 

1. Metal ring adjustor; 

2. Precast concrete adjusting ring; 

3. Masonry in a full mortar bed; or 

4. Alternate adjustor selected from the Qualified Products List. 
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Hold adjusted covers in place. Remove and replace the adjacent 

pavement, curb, or curb and gutter to match the existing grades or the 

required new elevations. 

D. Additional Depth of Adjusting Drainage Structures. Additional depth of 

adjusting drainage structure covers applies when a drainage structure 

cover is adjusted more than 6 inches from the existing cover elevation 

due to a change in elevation of the roadway or when alterations to the 

drainage structure exceed 6 inches regardless of the change in cover 

elevation. Remove damaged or unsound portions of the structure as 

directed by the Engineer and adjust as required. 

E. Drainage Structure Taps. Make connections to existing drainage 

structures owned by counties, municipalities, or drain commissions in 

accordance with the owner’s regulations and the contract. If a conflict 

exists between the owner’s regulations and these specifications, the 

owner’s requirements take precedence. 

If tapping an existing drainage structure, cut an opening into the receiving 

structure at least equal to the outside diameter of the inlet pipe plus 

6 inches and insert the pipe. Pack a layer of mortar at least 3 inches thick 

around the inlet pipe and strike smooth with the inner wall of the receiving 

structure. Repair or replace existing drainage structure damaged by 

Contractor operations during tapping at no additional cost to the 

Department. 

Tap directly to a sewer or culvert in accordance with subsection 402.03.D. 

F. Cleanout. Maintain catch basins, manholes, leaching basins, and inlets 

installed on the project. Ensure that installed catch basins, manholes, 

leaching basins, and inlets are free of silt, debris, and other deleterious 

material at the time of final acceptance. 

G. Cleaning Existing Drainage Structures and Leads. Before the 

Contractor starts work, the Engineer will determine the condition and 

identify the areas on the project that require cleaning of existing drainage 

structures and leads. 

First, clean the downstream drainage structure nearest the trunk sewer 

and place a temporary bulkhead so the trunk sewer remains clear. Clean 

upstream drainage structures and leads only after cleaning and 

bulkheading the downstream drainage structure. 

Clean the drainage structures and leads of sand, silt, and debris and 

prevent further contamination of the leads. 
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Dispose of the waste generated from the drainage structure or drainage 

structure lead cleanout operation using either Disposal Alternative A or 

Disposal Alternative B in accordance with this subsection. 

If the Contractor suspects the waste generated is non-hazardous 

contaminated material or hazardous contaminated material, notify the 

Engineer. If testing shows the material is a hazardous waste as defined in 

Part 111, Hazardous Waste Management, of the Natural Resources and 

Environmental Protection Act (Michigan Compiled Laws [MCL] 324.11101 

et seq.), immediately notify the Engineer. 

1. Disposal Alternative A 

a. Solid Waste Phase. Solid waste disposal rules require that the 

waste have no releasable liquids. Dispose of the solid waste at a 

Type II landfill. The landfill may require testing before accepting 

the waste. Provide disposal documentation from the Type II landfill 

to the Engineer. 

b. Liquid Waste Phase. Dispose of the liquid waste using one of the 

following options: 

Option 1 – Evaporate the liquid waste by use of drying beds, 

decanting stations, or similar systems that contain the solids 

during evaporation. 

Option 2 – Place liquid waste in a sanitary sewer system with the 

sanitary sewer owner’s approval. Provide a copy of the owner’s 

approval to the Engineer. 

Option 3 – Pump the majority of clear liquid from the drainage 

structure and leads without disturbing the solids. Discharge the 

clear liquid to: 

i. A sanitary sewer or combined sanitary and storm system with 

the sewer owner’s approval; 

ii. The curb and gutter such that it re-enters and is completely 

contained within the storm sewer system and does not directly 

discharge into the waters of the state; or 

iii. An area of undisturbed, well-vegetated ground at a rate that 

does not result in excessive ponding, runoff, or soil erosion. 

Dispose of the remaining solid and liquid phase as waste using 

Disposal Alternative A, either Option 1 or Option 2, or Disposal 

Alternative B. 

2. Disposal Alternative B. Use a Licensed Liquid Industrial Waste 

Hauler to transport the waste generated and dispose of it in 
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accordance with Part 121, Liquid Industrial By-Products, of the Natural 

Resources and Environmental Protection Act (MCL 324.12101 et 

seq.). Provide the Engineer with a copy of the transport manifest. 

403.04. Measurement and Payment 

Pay Item Pay Unit 

Dr Structure, __ inch dia .................................................................. Each 

Dr Structure, Add Depth of __ inch dia, 8 foot to 15 foot ................... Foot 

Dr Structure, Add Depth of __ inch dia, more than 15 foot ................ Foot 

Drop Inlet, Type __ ........................................................................... Each 

Mh, Precast Tee, Cl __, __ inch ....................................................... Each 

Mh Base, __ inch, Type __ ............................................................... Each 

Mh Riser ............................................................................................ Foot 

Dr Structure Cover, Type __ ............................................................. Each 

Dr Structure Cover, Adj, Case __ ..................................................... Each 

Dr Structure, Adj, Add Depth ............................................................. Foot 

Dr Structure, Tap, __ inch................................................................. Each 

Dr Structure, Temp Lowering ............................................................ Each 

Dr Structure, Cleaning ...................................................................... Each 

Dr Structure Lead, Cleaning, __ inch ................................................ Foot 

A. Drainage Structures Excluding Drop Inlets. The Engineer will measure 

the depth of drainage structures, with the exception of drop inlets, from 

the top of the masonry to the top of the concrete footing. 

The unit price for Dr Structure of the diameter required includes the cost 

of concrete footing and no greater than 8 feet of the drainage structure 

depth. The unit price for Dr Structure includes the cost of temporary or 

final grade adjustments of the structure. 

The unit price for Dr Structure, Add Depth, 8 foot to 15 foot of the 

diameter required includes the cost of drainage structure portions greater 

than 8 feet deep but no greater than 15 feet deep. 

The unit price for Dr Structure, Add Depth, more than 15 foot of the 

diameter required includes the cost of drainage structure portions greater 

than 15 feet deep. 

The unit price for new structures includes the cost of cleaning new 

drainage structures. 

B. Drop Inlets. The Engineer will measure drop inlets as units, of the type 

required, regardless of depth. 

The Department will pay separately for pipe leading from the drop inlet to 

a sewer or catch basin. The cost of pipe from drop inlets, Type 1, is 

included in the unit price for related sewer pay items in accordance with 



MDOT Standard Specifications for Construction Section 403 

 4-30 

subsection 402.04. The cost of pipe from drop inlets, Type 2, as shown in 

the special detail, is included in the unit price for the related sewer pay 

item. 

The Department will pay for a sewer tap or drainage structure tap in 

accordance with subsection 402.04 only if tapping the sewer or encased 

sewer into an existing drainage system is required. 

C. Manhole Base and Riser. The Engineer will measure Mh Riser vertically 

from above the collar of the Mh, Precast Tee or above the Mh Base to 

the top of the riser. 

The unit price for Mh Base, Type 1 includes the cost of cutting access 

holes in the sewer. 

If the Contractor uses Mh Base, Type 1 in place of Mh, Precast Tee, and 

the contract does not include the pay item Mh Base, Type 1, the unit 

price for Mh, Precast Tee includes the cost of installing a Type 1 manhole 

base. 

D. Drainage Structure Covers. When new covers are placed on existing 

structures, the Engineer will measure and the Department will pay for 

Dr Structure Cover, Adj, Case __ in addition to the new cover. 

The unit price for Dr Structure Cover, Adj, Case 1 includes the cost of 

the following: 

1. Sawcutting existing pavement, curb, and curb and gutter; 

2. Adjusting the cover up or down no greater than 6 inches; and 

3. Removing and replacing pavement adjacent to the adjusted cover in 

accordance with the MDOT Standard Plan R-37 series. 

The Department will pay separately for removing and replacing curb and 

gutter adjacent to the adjusted structure. 

The Department will pay only for Dr Structure Cover, Adj, Case 2 for 

structure adjustments located outside existing pavement, curb, and curb 

and gutter. 

The unit price for Dr Structure Cover, Adj of the case required includes 

the cost of repairs for uniform contact of temporary steel plate to the top of 

structures. 

The Engineer will measure Dr Structure, Adj, Add Depth of the required 

diameter and depth beginning 6 inches from the level of the existing 

structure, in the direction of adjustment, to the limit of the additional 

adjustment depth. If the contract includes a pay item for Dr Structure, 

Adj, Add Depth, the contract will also include a pay item for Dr Structure 
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Cover, Adj of the case required. The unit price for Dr Structure, Adj, Add 

Depth includes the cost of drainage structure taps within the limits of the 

adjustment. 

The Department will pay for drainage structure taps outside the limits of 

the adjustment as Dr Structure, Tap. The Department will pay for taps to 

existing sewers as Sewer Tap of the size required, in accordance with 

subsection 402.04. 

E. Drainage Structure, Temporary Lowering. The unit price for 

Dr Structure, Temp Lowering includes the cost of the following: 

1. Match marking; 

2. Removing, salvaging, and transporting castings to and from the site; 

3. Storing the existing structure castings; 

4. Plating the structure; 

5. HMA patching; and 

6. Removing the plate and HMA patching materials for final adjustment. 

The Department will pay separately for the final adjustments to drainage 

structures. The unit price for Dr Structure Cover, Adjust, Case 1 

includes the cost of removing pavement to lower the structure. 

The cost of repairs is included in the unit price for the related drainage 

structure adjustment pay item. 

F. Cleaning Existing Drainage Structures and Leads. The unit price for 

Dr Structure, Cleaning includes the cost of testing for disposal, hauling, 

and disposing of generated waste. 

The unit price for Dr Structure Lead, Cleaning of the size required 

includes temporary bulkheads and the cost of testing for disposal, hauling, 

and disposing of generated waste. 

The cost for cleaning out existing sewers, plugged by Contractor 

operations, is included in related pay items. 

If not included in the contract, the Department will pay for disposal of 

non-hazardous contaminated material and hazardous contaminated 

material in accordance with subsection 109.05. 
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Section 404. Underdrains 

404.01. Description 

This work consists of constructing and installing underdrains, foundation 

underdrains, and underdrain outlets. 

404.02. Materials 

Provide materials in accordance with the following sections: 

Granular Material Class II AA ................................................................ 902 

Open-Graded Aggregate 34R ............................................................... 902 

End Sections ......................................................................................... 909 

Pipe for Underdrains ............................................................................. 909 

Underdrain Outlets ................................................................................ 909 

Drainage Marker Posts ......................................................................... 909 

Sod ....................................................................................................... 917 

Topsoil ................................................................................................... 917 

Mortar, Type R-2 ................................................................................. 1005 

A. Pipe. Provide geotextile-wrapped perforated pipe and tubing for 

underdrains, except if using with open-graded backfill material. Provide 

non-perforated pipe and tubing not wrapped with geotextile for underdrain 

outlets. Provide the following slot or hole size and water inlet area for pipe 

if using steel furnace slag for open-graded drainage course. 

Table 404-1: 
Pipe Opening Sizes for Steel Furnace Slag 

Open-Graded Drainage Course 

Opening Type Size 

Slot width 1/16 – ⅛ inch 

Hole diameter ⅛ – 3/16 inch 

Water inlet area (min) 2 in²/ft of tubing 

 

B. Aggregate for Trench Backfill. Provide open-graded aggregate 34R to 

backfill the trench for open-graded underdrain. Provide granular material 

Class II AA as backfill for other underdrains and underdrain outlets. 

C. Outlet Endings. Provide a concrete ring, steel end section, or concrete 

end section for the outlet ending.  

404.03. Construction 

The plans will show the locations for underdrain and underdrain outlets or will 

establish a miscellaneous quantity of pipe for use on the project. The plans 

will show, or the Engineer will determine, the line and grade of the 
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underdrain. Place the outlets at the intervals shown on the plans and ensure 

that the outlets drain. 

A. Trench Excavation. Excavate underdrain trenches using a wheel or 

chain trencher or other trenching method approved by the Engineer. 

Grade trench bottoms to the shape of the underdrain pipe. Line trenches 

for open-graded underdrains with geotextile blanket as required. 

B. Laying Underdrains. Place the underdrains to the line and grade shown 

on the plans or established by the Engineer. Ensure a firm bearing along 

the length of the pipe. Place compatible end caps on the upgrade ends of 

the underdrain pipes. Remove and re-lay damaged or displaced pipe. 

C. Connections. Select fittings and connection methods in accordance with 

the underdrain system manufacturer’s recommendations to prevent pipe 

separation. 

Do not penetrate the inside diameter of the pipe with the self-tapping 

screws by more than ⅛ inch. Wrap fittings with geotextile blanket and seal 

the geotextile to the outlet pipe with waterproof tape. 

D. Backfill and Compaction. Place backfill in trenches after the Engineer 

approves the underdrain line and grade. 

1. Foundation, Bank, Subbase and Subgrade Underdrains, and 

Underdrain Outlets. Backfill using granular material Class IIAA. 

Place the granular material around the pipe to cover the drain with at 

least 12 inches of material. Place the remaining backfill in layers no 

greater than 12 inches. Compact the trench backfill material within the 

influence of the roadbed to 95% of the maximum unit weight. Compact 

trenches outside the roadbed as directed by the Engineer. 

If the contract calls for open-graded subgrade underdrain and 

open-graded bank underdrain, place the open-graded aggregate 34R 

as shown on the plans for open-graded underdrains. 

2. Open-Graded Underdrains. Backfill pipe with open-graded 

aggregate 34R. After placing the backfill, compact the backfill and the 

surrounding grade material with a vibrating plate compactor. Begin 

compaction along the shoulder side of the underdrain and progress 

toward the pavement. Do not operate the compactor directly above 

the underdrain. 

Maintain the exposed underdrain and backfill to prevent 

contamination. 

Remove and replace contaminated backfill material as determined by 

the Engineer at no additional cost to the Department. Clear obstructed 
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underdrain as determined by the Engineer at no additional cost to the 

Department. 

E. Underdrain Outlet. Lay underdrain outlets on at least a 4% grade and 

install the underdrain outlet at least 4 inches above the receiving ditch or 

sewer flow line. The Engineer may waive the percent grade requirement if 

determining that it is not practical to meet both the percent grade and the 

outlet elevation requirements. Connect underdrain outlet pipe to the 

underdrain in accordance with MDOT Standard Plan R-80 series. The use 

of wyes, tees, or other similar fittings is not acceptable. Do not backfill the 

outlet trench until approved by the Engineer. Install underdrain outlets 

within 48 hours of installing adjoining longitudinal underdrains. Mark and 

maintain the outlets until final acceptance of the work. 

F. Outlet Endings. Place the outlet endings as shown on the plans or as 

directed by the Engineer. Install drainage marker posts in accordance with 

subsection 401.03.F. 

Mark the locations of outlet endings on the adjacent shoulder if installing 

underdrains in conjunction with constructing or resurfacing concrete or 

HMA shoulders. Mark locations with a ½-inch-deep, 4- by 6-inch 

depression. Place the long edge of the depression perpendicular to the 

edge of the shoulder. The Engineer may approve the following alternative 

methods of marking locations: 

1. Stencil markers in concrete shoulders after texturing. 

2. Form markers in HMA shoulders during finish rolling. Obtain the 

Engineer’s approval of forming method prior to beginning work. 

G. Cleanout. Ensure that installed underdrains and outlets are free of silt, 

debris, and other deleterious material at the time of final acceptance. 

H. Video Inspection of Underdrains. The Department will perform video 

inspection of underdrains, underdrain outlets, and outlet endings after 

installation is complete. 

The Department will perform video inspections of open-graded 

underdrains after the mainline pavement placement is complete but 

before shoulder paving. 

Submit a log detailing the locations of the drain outlets installed on the 

project to the Engineer. In the drain outlet log, include locations of bank 

drain outlets, subgrade and subbase underdrain outlets, and open-graded 

underdrain outlets. 

1. Deficiencies. Corrective action, including excavating and repairing or 

removing and replacing the underdrain or underdrain outlets, will be 

required if video inspection reveals any of the following deficiencies: 
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a. Crushed pipe; 

b. Separated joints, 

c. Plugged underdrain or underdrain outlet pipe; 

d. Standing water greater than half the pipe diameter for greater than 

25 feet; or 

e. Other defects in materials or workmanship as determined by the 

Engineer. 

2. Corrective Action. Obtain approval from the Engineer for the repair 

or removal and replacement method before beginning corrective 

action. Complete corrective action within 10 working days of video 

inspection completion or other date as approved by the Engineer. 

Complete the following corrective action at no additional cost to the 

Department: 

a. Excavate; 

b. Repair or remove and replace defective underdrain, underdrain 

outlets, and outlet endings; 

c. Backfill excavated areas; 

d. Replace and compact overlying fill, aggregate base separator 

course, and open-graded drainage course materials; 

e. Replace geotextile separator as required; and 

f. Replace finished shoulder or pavement material in accordance 

with the contract. 

404.04. Measurement and Payment 

Pay Item Pay Unit 

Underdrain, Subgrade, __ inch ......................................................... Foot 

Underdrain, Bank, __ inch ................................................................. Foot 

Underdrain, Subgrade, Open-Graded, __ inch ................................. Foot 

Underdrain, Bank, Open-Graded, __ inch ......................................... Foot 

Underdrain, Fdn, __ inch ................................................................... Foot 

Underdrain, Subbase, __ inch ........................................................... Foot 

Underdrain, Pipe, Open-Graded, __ inch .......................................... Foot 

Underdrain, Edge of Pavt, __ inch .................................................... Foot 

Underdrain Outlet, __ inch ................................................................ Foot 

Underdrain, Outlet Ending, __ inch .................................................. Each 
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A. General. The Engineer will measure underdrains in place.  

The Engineer will measure Underdrain Outlet, of the size required, in 

place from the underdrain to the center of a drainage structure or from the 

underdrain to the end of the outlet pipe. In addition to work specified for 

individual pay items, the unit prices for the relevant underdrain and 

underdrain outlet pay items include the cost of the following: 

1. Excavating the trench; 

2. Providing and placing the pipe and fittings; 

3. Providing, placing, and compacting the backfill material; and 

4. Disposing of surplus material excavated from the trench. 

The Department will not consider claims for additional compensation for 

time required to repair or remove and replace deficient underdrain, 

underdrain outlets, and overlying materials. 

B. Subgrade, Bank, Foundation, and Subbase Underdrains. The unit 

prices for Underdrain, Subgrade; Underdrain, Bank; Underdrain, Fdn; 

and Underdrain, Subbase of the sizes required include the cost of 

providing the pipe and fittings with a geotextile wrap. 

C. Underdrain, Pipe, Open-Graded. The unit price for Underdrain, Pipe, 

Open-Graded of the size required includes the cost of providing and 

lining the trench with geotextile blanket. 

D. Underdrain Outlet. The unit price for Underdrain, Outlet of the size 

required includes the cost of the following: 

1. Locating installed outlets; 

2. Maintaining the end of the outlet pipe or end section clear of 

obstructions; and 

3. Providing and installing temporary tie-downs. 

E. Underdrain, Outlet Ending. The unit price for Underdrain, Outlet 

Ending of the size required includes the cost of the following: 

1. Excavating the area at the end of the outlet; 

2. Providing and placing the concrete ring, steel end section, or concrete 

end section; and 

3. Disposing of surplus excavated material. 

The Engineer will measure and the Department will pay for pipe or tubing 

used in or through the outlet ending as Underdrain Outlet. The unit price 
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for Underdrain, Outlet Ending includes the cost of marking the outlet 

ending locations on the adjacent shoulder. 

The Engineer will measure and the Department will pay for drainage 

marker posts in accordance with subsection 401.04. 
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Section 405. Pump Station Construction 

405.01. Description 

This work consists of constructing pump stations in accordance with the 

contract. 

405.02. Materials 

Provide material as required by the contract. 

405.03. Construction 

Construct pump houses as required by the contract. 

405.04. Measurement and Payment 

The Engineer will measure and the Department will pay for pump houses in 

accordance with the contract. 
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Section 406. Precast Three-Sided, Arch, and Box Culverts 

406.01. Description 

This work consists of the following: 

A. Designing, load rating, fabricating, and constructing precast concrete 

three-sided, arch, precast concrete box culverts and other precast 

elements; 

B. Providing dewatering; 

C. Maintaining the water flow during construction stages; 

D. Providing and installing gaskets, segment anchoring, and geotextile fabric 

to seal culvert joints;  

E. Designing, fabricating, and constructing connections; and 

F. Designing, installing, maintaining, and removing associated work 

including dewatering to maintain flows. 

406.02. Materials 

Provide materials in accordance with the following sections: 

Cement Type I, Type III ......................................................................... 901 

Granular Material Class II, III, IIIA ......................................................... 902 

Coarse Aggregate 6A, 6AA, 26A, 17A .................................................. 902 

Fine Aggregate 2NS .............................................................................. 902 

Open-Graded Aggregate 34R, 46G  ..................................................... 902 

Concrete Admixtures ............................................................................. 903 

Curing Compound ................................................................................. 903 

Fly Ash .................................................................................................. 903 

Asphaltic Materials ................................................................................ 904 

Steel Reinforcement ............................................................................. 905 

Structural Steel ..................................................................................... 906 

Miscellaneous Metals ............................................................................ 908 

Sealers for Culvert Joints ...................................................................... 909 

External Rubber Gaskets ...................................................................... 909 

Geosynthetics ....................................................................................... 910 

Filter Bags ............................................................................................. 910 

Sand and Stone Bags ........................................................................... 916 

Concrete ............................................................................................. 1004 

Mortar, Type R-2 ................................................................................. 1005 

Provide natural coarse aggregate for 6A, 6AA, and 17A in accordance with 

subsection 902.02. Provide aggregate with a gradation meeting Michigan 
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Series 6AA or 17A, the physical requirements of 6AA, and not exceeding the 

following nominal maximum size requirements: 

A. One-fifth the narrowest dimension between forms; 

B. One-third the depth of slabs; and 

C. Three-quarters the minimum clear spacing between individual reinforcing 

bars or wires. 

The freeze-thaw dilation, percent per 100 cycles, must not exceed 0.030%. 

Provide steel inserts zinc coated in accordance with ASTM B633 for service 

condition 4 or a Department-approved equal. 

Provide epoxy-coated steel in headwalls, wingwalls, apron, curtainwall and 

collars.  

Select a precast concrete three-sided or arch culvert from within the 

categorized types on the Qualified Products List and as shown on the plans. 

All manufacturers must be certified by the Precast/Prestressed Concrete 

Institute (PCI), the National Precast Concrete Association (NPCA), or the 

American Concrete Pipe Association (ACPA). 

406.03. Construction 

A. Design. Provide a plan for dewatering and/or maintaining stream flow that 

complies with EGLE permit requirements and MDOT Standard Plans and 

submit it to the Engineer for review 7 days before the installation of the 

system.  

1. A Professional Engineer licensed in the State of Michigan must seal 

the design for precast three-sided, arch, box culverts, connections, 

and other precast elements. Sheeting and cofferdam design must be 

in accordance with subsection 704.03. Provide culverts with the rise, 

span, skew angle, and minimum waterway area shown on the plans. 

Obtain the Engineer’s approval for larger spans or rises. Submit the 

design to the Engineer for review and approval at least 14 calendar 

days prior to fabrication. When HL-93 modified live load is specified, 

apply HL-93 live load in accordance with the AASHTO LRFD [Load 

and Resistance Factor Design] Bridge Design Specifications with the 

following exceptions: 

a. Increase the load of each axle of the design truck, shown in Figure 

3.6.1.2.2-1 of the AASHTO LRFD Bridge Design Specifications, by 

20%; 

b. Increase the design lane load, specified in Article 3.6.1.2.4 of the 

AASHTO LRFD Bridge Design Specifications, by 20%; and 
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c. Replace the design tandem, specified in Article 3.6.1.2.3 of the 

AASHTO LRFD Bridge Design Specifications, with a single 72 kip 

load. 

Use a Class 2 exposure condition when satisfying the provisions of 

Article 5.6.7 in the AASHTO LRFD Bridge Design Specifications. 

2. Precast Concrete Three-Sided and Arch Culverts. Design the 

precast three-sided or arch culvert in accordance with AASHTO LRFD 

Bridge Design Specifications for HL-93 modified live load and ASTM 

C1504. Base the design on the loads shown on the plans. Investigate 

all load factor combinations to produce the positive and negative 

extremes (minimum load factors applied to loads that reduce the force 

effect being investigated). The design must identify the maximum 

factored inward and outward horizontal forces and vertical forces at 

the base of the culvert wall. Perform plan modifications, including 

design, to accommodate the actual precast units being used. The 

maximum factored horizontal and vertical forces must be less than the 

horizontal and vertical capacities of the footings, as shown on the 

plans. Verify that the footing dimensions, including keyway size, and 

footing concrete compressive strength, as shown on the plans, are 

compatible with the culvert design. 

3. Precast Concrete Box Culverts. Design precast box culverts less 

than 10 feet in span length measured along the centerline of the 

roadway in accordance with the AASHTO LRFD Bridge Design 

Specifications and ASTM C1577. As an alternative to the design 

tables in ASTM C1577, the Contractor may use other refined software 

programs if approved by the Engineer. Programs to design culverts 

may be used provided the design includes HL-93 live load without 

lane load and dynamic load allowance as defined in the AASHTO 

LRFD Bridge Design Specifications. 

Design precast box culverts greater than or equal to 10 feet in span 

length measured along the centerline of the roadway in accordance 

with the AASHTO LRFD Bridge Design Specifications for HL-93 

modified live load. 

Design joints between adjacent box culvert sections in accordance 

with Section 8 of ASTM C1577 and to accommodate the joint sealing 

material in accordance with section 914 as applicable.  

4. Precast Concrete Headwalls, Wingwalls, and Aprons. Design 

headwalls, wingwalls, and aprons in accordance with the AASHTO 

LRFD Bridge Design Specifications and as specified herein. 
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a. Headwalls. Design headwalls to resist forces due to earth 

pressure and vehicle impact in accordance with the contract 

documents.  

b. Wingwalls. Design wingwalls to resist forces due to earth 

pressures and live loads. 

c. Aprons. Coordinate design of aprons with other elements. 

5. Connection. Design connections in accordance with the AASHTO 

LRFD Bridge Design Specifications. Unless otherwise shown on the 

plans, bolts used in bolted connections must have a diameter of at 

least ¾ inch. Field-welded connections are not allowed. 

B. Load Rating. The load rating must be performed by a Professional 

Engineer licensed in the State of Michigan. 

1. Load Rating Procedure. Load rate culverts with a span of at least 

10 feet to verify that the culverts can carry legal loads and class A 

overloads. Measure the span along the centerline of the roadway 

between inside faces of exterior walls. Perform the load rating using 

the load and resistance factor rating (LRFR) method in accordance 

with the AASHTO Manual for Bridge Evaluation, MDOT’s Bridge 

Analysis Guide, and MDOT’s Michigan Structure Inventory and 

Appraisal Coding Guide. Include a 25-pound-per-square-foot future 

wearing surface in the load rating. Calculate the following ratings: 

a. Federal inventory rating, National Bridge Inventory (NBI) Item 66; 

b. Federal operating rating, NBI Item 64; 

c. Michigan operating rating, MDOT Item 64M; and  

d. Michigan overload class, MDOT Item 193A. 

If changes are made during construction, update the load rating for the 

as-constructed conditions and submit the updated load rating 

documentation to the Engineer. The updated load rating must analyze 

for both the as-constructed conditions and the as-constructed 

conditions with placement of future wearing surface. MDOT-directed 

changes will be paid for as extra work. 

2. Load Rating Documentation. Submit the following information to the 

Engineer in electronic portable document format (PDF) at least 

14 days prior to fabrication: 

a. Assumption sheet containing a list of assumptions made in the 

analysis regarding material properties, vehicle configurations, live 

load factors, live load distribution, and other factors; 
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b. Software calculation input and output; 

c. Manual calculations; and 

d. A complete Bridge Analysis Summary Form. 

C. Working Drawings. Submit working drawings to the Engineer for review 

and approval. Do not begin fabrication until receipt of written approval of 

the working drawings from the Engineer. 

Include the following in the working drawings: 

1. Load ratings using as-designed conditions; 

2. Design assumptions; 

3. Design loads; 

4. Design calculations; 

5. Culvert dimensions;  

6. Fabrication methods; 

7. Method of joining adjacent culvert elements; 

8. The fabricator’s minimum fill depth required for construction traffic 

over the culvert; 

9. Compressive strength requirement prior to removal of forms; 

10. Connection details; 

11. Dimensions of concrete wingwalls, head walls, curtain walls and 

aprons; 

12. Steel reinforcement lap lengths and development lengths; and 

13. Cast-in-place concrete details, including concrete that is paid for 

separately. 

Cast-in-place head walls, wingwalls, aprons, and curtain walls may be 

used as an alternative to precast sections at no additional cost to the 

Department. 

Identify deviations from the contract on the working drawings. If deviations 

are not clearly identified, the Department will not consider the deviations 

as part of the shop drawing approval. 

D. Fabrication. Do not begin fabrication until the Engineer has approved the 

design, working drawings, and load rating. Do not fabricate box culverts 

using dry cast methods. 
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1. Placement of Reinforcement. Provide three times the wire diameter, 

but not less than 1 inch, of concrete cover for welded wire 

reinforcement. For the reinforcement in the top of the top slab of 

culverts covered by less than 2 feet of fill, provide at least 2 inches of 

concrete cover. Assemble reinforcement using a maximum of three 

layers of welded wire reinforcement. 

A single layer of deformed steel reinforcing bars may be used instead 

of welded wire reinforcement. 

If using deformed steel reinforcing bars, provide a minimum concrete 

cover of 2 inches. The ends of the longitudinal reinforcement must be 

no greater than 2 inches from the ends of the culvert section. 

Exposure of the ends of longitudinal reinforcement or spacers used to 

position the reinforcement will not be cause for rejection. 

2. Reinforcement Development Length, Splices, and Spacing. 

Develop the exterior corner reinforcement and splice reinforcement in 

accordance with the AASHTO LRFD Bridge Design Specifications and 

ASTM C1577. 

3. Joints 

a. Precast Three-Sided and Arch Culverts. Provide a 1- by 1-inch 

or ¾- by ¾-inch beveled edge on the external surface of the joint 

formed between the culvert units. 

b. Precast Box Culverts. Provide tongue and groove ends in 

accordance with ASTM C1577. Shop drawings must accurately 

depict the shape of the tongue and groove configuration. Joint 

configurations other than what is specified in ASTM C1577 are not 

acceptable. Box culvert sections installed with joints not meeting 

ASTM C1577 must be removed and replaced with materials that 

meet specification at no cost to the Department. 

4. Concrete. Proportion and mix cement, aggregate, admixtures, and 

water to produce a homogeneous concrete that meets the following 

requirements. Unless otherwise shown on the plans, the precast 

culvert manufacturer is responsible for the concrete mix design with 

28-day compressive strength of at least 5,000 psi, containing 5.5 to 

8.5% entrained air and maximum slump of 4 inches. If Type F or Type 

G admixtures are used, the Department will allow a maximum slump 

of 7 inches. 

Place concrete to avoid material segregation and reinforcement 

displacement. Do not allow concrete to free fall more than 12 inches to 

the top of the forms. 
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Provide internal vibrators capable of visibly affecting the mixture for at 

least 18 inches from the vibrator. Use mechanical, high-amplitude 

internal/external vibrators to consolidate the concrete during and 

immediately after placement. If using epoxy-coated or other coated 

reinforcement, use a vibrator with a rubber-coated head. 

Move vibrators to prevent forming localized areas of grout. Uniformly 

space the points of vibration no greater than twice the radius over the 

visibly effective vibration area. Do not hold internal vibrators against 

forms or reinforcing steel, and do not use them for flowing or 

spreading concrete. Do not disturb partially hardened concrete. 

Maintain forms, reinforcing steel, and placing equipment clean and 

free of hardened concrete.  

Do not disturb forms or projecting reinforcement after the initial set of 

the concrete. 

If concreting operations extend into the night, light the work area to 

make operations visible for inspection. 

Hand methods for concrete consolidation will be allowed if the 

Engineer determines that vibratory methods are not possible.  

Immediately after removing forms, patch air holes larger than ¾ inch 

diameter and ⅜ inch deep with Type R-2 mortar as directed by the 

Engineer. 

5. General. Construct mortar-tight forms with net sections capable of 

withstanding impacts during placement and or supporting the weight 

of concrete through curing. Use removable forms in accordance with 

subsection 706.03.D.3, except that Type B surfaces are not allowed. 

6. Curing. Use one or a combination of the following curing methods: 

a. Low pressure steam-cure the culvert sections in accordance with 

subsection 708.03.C.11. 

b. Water cure the culvert sections using methods that maintain 

continuous moisture on the sections for at least 7 days. 

c. Accelerate overnight curing using an external heat source while 

minimizing moisture loss from exposed surfaces. Apply the initial 

heating 2 hours after final concrete placement. 

d. Apply a sealing membrane that conforms to ASTM C309.  

e. Apply a curing compound in accordance with subsection 

706.03.N.1. 
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7. Handling. Handle the precast units using a method approved by the 

fabricator and Engineer. Do not drill holes for handling the precast 

unit. 

Fill handling holes using one of the following methods before placing 

backfill: 

a. Fill holes with Type R-2 mortar; 

b. Fill tapered holes with concrete plugs, and secure with Type R-2 

mortar or other approved adhesives; or 

c. Fill holes with neoprene plugs, wedged tightly to eliminate annular 

space.  

Cover the filled holes with an external grade rubber gasket at least 

9 inches by 9 inches, conforming to ASTM C877 or C990, centered 

over the hole. Use a primer compatible with the rubber gasket to 

secure the gasket. Install the gasket in accordance with the 

manufacturer’s recommendations. Cover the gasket with a 24- by 

24-inch geotextile blanket centered over the gasket. 

8. Product Marking. Use a method approved by the Engineer to mark 

the interior of each precast unit with the following information: 

a. Span and rise; 

b. Date of fabrication; 

c. Name or trademark of the fabricator; and 

d. Design earth cover. 

9. Steel Reinforcement. Store, protect, handle, field bend, lap, cut, and 

repair reinforcement in accordance with subsection 706.03.E except 

as required below.  

Place and firmly secure steel reinforcement during concrete 

placement. Ensure that steel reinforcement is free of dirt and 

excessive rust, loose mill scale, and other deleterious material when 

placed. Do not vary bar spacing by more than one-sixth of the spacing 

shown on the plans, except as needed to allow placing anchor bolts 

and position dowels. Use wire ties to secure bar intersections for the 

top mat and other mats where the product of the length and width of 

bar intersection spacing exceeds 120 square inches. If the product of 

the length and the width of spacing does not exceed 

120 square inches, tie alternate intersections. Do not weld. 

Tie bar laps near each end of the lap. Provide a clear distance from 

the reinforcement to the concrete surface at least equal to the 
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dimensions shown on the plans but no more than 25% of the 

dimension. 

Maintain the required reinforcement distances from forms using stays, 

ties, hangers, bar chairs, or other Department-approved supports. If 

bar chairs are used, they must be plastic or coated metal with a 

bearing area that prevents penetration into forming material. 

10. Cold Weather Precautions. Meet the requirements of subsection 

706.03.J except as specified by the designer and the following: 

If the National Weather Service forecasts air temperatures below 20°F 

during the curing period, provide material and heating equipment on 

the project to protect forms and concrete. 

Do not place concrete if the air temperature is below 40°F unless form 

interiors, metal surfaces, and the adjacent concrete surfaces are 

preheated to at least 40°F. Use only gas-fired burners if heating by 

direct flame. Do not begin placing concrete if the air temperature is 

below 35°F unless a cold weather QC plan has been approved by the 

Engineer. 

Insulating the bottom of forms is not required. If the National Weather 

Service forecasts air temperatures below 40°F for more than 

8 consecutive hours during the curing period, protect the top of the 

freshly cast concrete as soon as possible to maintain a concrete 

temperature of at least 40°F. Use tightly joined insulating blankets or 

polystyrene insulation and insulate in accordance with Table 706-1. 

Hang tarpaulins or other Department-approved material from the top 

of the concrete to enclose the entire protected section. If the 

temperature falls below 15°F during the curing period, circulate heated 

air under the enclosed superstructure section. Maintain circulation for 

the remainder of the protection period required for concrete protected 

by heating and housing. 

E. Tolerances  

1. Internal Dimensions. Fabricate precast elements so the internal 

dimensions do not vary from the design dimensions by more than 

2 inches. For culverts with haunches, do not vary haunch dimensions 

by more than ¾ inch from the dimensions shown on the shop 

drawings. 

2. Slab and Wall Thickness. Fabricate precast elements so the slab 

and wall thicknesses do not vary from the dimensions shown on the 

shop drawings by more than 5% or ½ inch, whichever is greater. Slabs 

and walls thicker than the required dimension will not be cause for 
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rejection unless, in the opinion of the Engineer, the thickness variation 

prevents joint sealing. 

3. Length of Opposite Surfaces. Fabricate precast elements so the 

laying lengths of two opposite culvert section surfaces do not vary by 

more than 1 inch. 

4. Length of Section. Fabricate precast elements so the underrun from 

the required length measures no greater than ½ inch. 

5. Position of Reinforcement. Position reinforcement within ½ inch of 

the dimension shown on the shop drawings.  

F. Testing and Inspection 

1. Testing. Test the concrete for compressive strength in accordance 

with Section 11 of ASTM C1504 for precast three-sided and arch 

culverts and Section 10 of ASTM C1577 for precast box culverts. 

2. Workmanship, Finish and Appearance. Provide a smooth finish on 

the culvert surfaces, free of fractures.  

3. Repairs. Repair fabrication imperfections, handling damage, or 

construction damage to culverts as approved by the Engineer, in 

accordance with section 712, and at no additional cost to the 

Department. 

4. Rejection. The Engineer may reject precast three-sided, arch, and 

box culverts due to the following: 

a. Defects that indicate imperfect proportioning, mixing, or forming; 

b. Honeycombed or open textured surfaces that would adversely 

affect the function of the box or bridge sections; 

c. Damaged ends preventing required joint construction; 

d. Concrete that does not attain the required compressive strength; 

e. Out of tolerance dimensions; 

f. Low or high air content; and 

g. Exposed reinforcing steel. 

5. Quality Assurance. For culvert spans greater than 10 feet, provide 

the Department access to perform quality assurance inspection. Notify 

the Engineer at least 2 weeks before beginning fabrication. The 

Department does not consider this inspection a substitute for the 

fabricator’s QC requirements. 
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G. Installation 

1. General. Construct the wingwalls, headwalls, and aprons for precast 

concrete culverts with a positive connection to the adjoining precast 

section as shown on approved working drawings.  

Remove spurs, fins, and excess concrete at joints without spalling. 

Fit joint to joint without excessive force to prevent damage. 

Lay the culvert sections in stages to coincide with maintaining traffic, 

dewatering, temporary pumping, and part width phased construction 

sequencing and as approved by the Engineer. 

Cast-in-place wingwalls, headwalls, and aprons may be used as 

alternatives to precast wingwalls, headwalls, and aprons. Attach 

cast-in-place wingwalls or headwalls as shown on the drawings 

approved by the Engineer. 

Place backfill in accordance with subsection 206.03. Place and 

compact backfill on opposite sides of the culvert at the same time so 

backfill levels on opposite sides do not differ by more than 2 feet. 

Hand compact backfill within 1 foot of the structure. Use vibratory 

compactors meeting the culvert fabricator’s specifications. 

Install sheeting in accordance with subsection 704.03.B. The 

Contractor is responsible for construction traffic on the culvert. 

2. Precast Three-Sided and Arch Culverts. Construct the footing from 

cast-in-place concrete in accordance with the contract. Construct the 

footing keyway level to minimize the height of the shims for leveling 

the precast sections. The Engineer may approve alternate procedures 

that provide a uniform bed of Type R-2 mortar under the culvert 

sections. 

Before placing the culvert sections onto the footing, survey the surface 

of the keyway and locate the high spot. Use the high spot as the 

control elevation for the bottom of the culvert sections. Add 1 inch to 

the high spot and place shims to that elevation. Use shims that are not 

susceptible to corrosion. Maintain the elevation of the culvert until the 

mortar surrounding the shims cures. 

Set the shims 12 inches from each corner of the culvert sections. If 

installing the culvert sections on a sloping grade, establish elevation 

control points at 50-foot increments and run a string line between 

these elevations to set other shims. Provide joints no greater than 

1 inch wide. After placing the culvert sections, grout underneath the 

culvert leg sections and to the tops of the sides of the keyway with 

Type R-2 mortar. Grout by mounding the mortar on one side of the leg 
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and vibrating until it passes through to the other side of the leg. If 

mortar does not pass through the leg, repeat the process on the other 

side. 

Before sealing joints between adjacent culvert sections, provide 

smooth surfaces, free of debris. If using cast-in-place headwalls or 

wingwalls, seal the joints between the culvert elements and headwalls 

and the joints between headwalls and wingwalls. Make the joints 

watertight. 

If using precast headwalls or wingwalls, seal the joints between the 

culvert elements and headwalls and the joints between headwalls and 

wingwalls. Make the joints watertight using the same method for joints 

between adjacent culvert sections. 

Seal the joints between the adjacent precast culvert sections using a 

⅞-inch by 1⅜-inch butyl rope conforming to ASTM C990. Place the 

butyl rope between the units in the bevel. 

If the fabricator recommends sealing joints using non-shrink grout and 

if approved by the Engineer, the Contractor may omit the butyl rope. 

Cover the butyl rope with an external type rubber gasket at least 

9 inches wide, conforming to ASTM C877, centered over the joint. Use 

a primer compatible with the rubber gasket to secure the gasket. 

Install the gasket in accordance with the fabricator’s 

recommendations. After placement of the gasket, treat every precast 

concrete exterior joint with cold applied culvert joint sealer and wrap 

all culvert joints with geotextile blanket regardless of culvert size and 

material type. The geotextile blanket must be at least 36 inches wide 

and installed on the culvert exterior, centered on the joint. The ends of 

the geotextile blanket must overlap by at least 12 inches. 

Make the completed joint watertight. The joint will be considered 

watertight if no visible signs of leakage appear around the joint for the 

duration of the project. If the joint is not watertight, create a watertight 

seal at no additional cost to the Department. 

If limited spacing between culvert legs of adjacent spans of multiple 

span structures prevents sealing culvert leg joints for adjacent spans, 

use self-compacting engineered fill to prevent leakage of fill through 

joints. Prevent migration of fines through the engineered fill. 

3. Box Culverts. Unless otherwise shown on the plans, construct culvert 

bedding for box culverts by placing a 9-inch-thick layer of coarse 

aggregate 6A, with 80% minimum crushed material, or 46G 

aggregate, covered with a 3-inch-thick layer of 34G, 34R, 26A 

aggregate, or approved equal. Before placing the 3-inch-thick layer, 
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compact the 9-inch-thick layer using at least three passes of a 

vibrating plate compactor. Compact the 3-inch-thick layer using at 

least one pass of a vibrating plate compactor. If unstable soil 

conditions or obstructions other than rock require excavation of the 

trench below the elevation shown on the plans, undercut, backfill, and 

compact the trench as directed by the Engineer. Use Class 6A, 17A, 

or 46G aggregate as backfill material for undercutting. 

Install a gasket in the joint between the box culvert sections during 

placement using closed-cell butyl rubber extrusion type gaskets in 

accordance with ASTM C990. Use the gasket sizes and installation 

methods recommended by the manufacturer and approved by the 

Engineer. After installing all box culvert sections, cover the exposed 

portion of the assembled box culvert joints with a nominal 

12-inch-wide external rubber gasket strip centered over the joint 

meeting the requirements of ASTM C877. Use a primer compatible 

with the rubber gasket to secure the gasket. Install the gasket in 

accordance with the manufacturer’s recommendations. After 

placement of the gasket, treat every precast concrete box culvert 

exterior joint with cold applied culvert joint sealer and cover with a 

24-inch-wide strip of geotextile blanket centered on the joint. 

Make completed joints watertight. The Engineer will consider the joint 

watertight if no visible signs of leakage appear from the joint for the 

duration of the project. If the joint is not watertight, create a watertight 

seal at no additional cost to the Department. 

406.04. Measurement and Payment 

Pay Item Pay Unit 

Culv, Precast Three-Sided or Arch, (span) foot by (rise) foot ............ Foot 

Culv, Precast Conc Box, (span) foot by (rise) foot ............................. Foot 

Culv Bedding, Box Culv .......................................................... Cubic Yard 

A. Precast Three-Sided or Arch Culvert. The Engineer will measure Culv, 

Precast Three-Sided or Arch along the centerline of the structure. The 

Department will pay for Culv, Precast Three-Sided or Arch of the type 

required, in accordance with the span-rise combination shown on the 

plans. The unit price for Culv, Precast Three-Sided or Arch includes the 

following: 

1. Designing, fabricating, load rating, and installing precast elements; 

2. Headwalls and wingwalls, whether precast or cast-in-place; 

3. Providing and placing shims to level the precast elements; 

4. Type R-2 mortar; 
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5. Joint sealer materials; 

6. Inserts for bars and connection hardware; 

7. Required geotextile blanket; 

8. Dewatering and maintaining the stream flow during construction 

stages; and 

9. Providing plan modifications including design, additional plan 

quantities, and pay items to accommodate any changes to the precast 

units as shown on the plans. 

The Department will pay for Culv, Precast Three-Sided or Arch by plan 

quantity in accordance with subsection 109.01.A. 

The Department will pay separately for cast-in-place concrete, other than 

for culvert segments, wingwalls, and headwalls. Excavation and providing 

and placing backfill material, including engineered fill between adjacent 

spans and drainage materials, will be paid for by plan quantity in 

accordance with subsection 109.01.A. 

The substructure design is specific to the three-sided or arch culvert 

detailed on the plans. The Contractor must use approved MDOT service 

vendors qualified in hydraulics, geotechnical engineering services, and 

short- and medium-span bridges to perform the required design and plan 

modifications, as directed by the Engineer, if the Contractor selects a 

culvert shape different than shown on the plans. 

B. Box Culvert. The Engineer will measure Culv, Precast Conc Box along 

the centerline of the structure. The Department will pay for Culv, Precast 

Conc Box of the span-rise combination shown on the plans. The unit 

price for Culv, Precast Conc Box includes the cost of the following: 

1. Designing, fabricating, load rating, and installing the precast elements; 

2. Headwalls and wingwalls, whether precast or cast-in-place; 

3. Aprons and curtain walls, whether precast or cast-in-place; 

4. Joint sealer materials; 

5. Geotextile blanket for box culvert joints; 

6. Inserts for bars and connection hardware; and 

7. Dewatering and maintaining the stream flow during construction 

stages. 

The Department will pay separately for cast-in-place concrete, other than 

for culvert segments, wingwalls, and headwalls. Excavation and providing 
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and placing backfill material will be paid for by plan quantity in accordance 

with subsection 109.01.A. 

C. Culvert Bedding, Box Culvert. The Engineer will measure Culv 

Bedding, Box Culv by volume compacted in place to the depth, length, 

and width shown on the plans or as directed by the Engineer. The unit 

price for Culv Bedding, Box Culv includes placement and compaction of 

the coarse aggregate 6A and open-graded aggregate 34R or 46G, or 

other materials as shown on the plans or approved by the Engineer. 

D. Rock Excavation. The Engineer will measure and the Department will 

pay separately for rock excavation in accordance with subsection 205.04. 

 

 


	DIVISION 4  – DRAINAGE FEATURES
	Section 401. Pipe Culverts
	401.01. Description
	401.02. Materials
	401.03. Construction
	A. Excavation and Culvert Bedding. Excavate in accordance with subsection 206.03.A. Construct pipe culvert bedding using granular material Class IIIA. Place bedding at least 4 inches deep and uncompacted for the entire length of the culvert. Where roc...
	B. Repair of Damaged Coated Surfaces. Repair coated culvert surfaces damaged during pipe transportation, handling, or installation at no additional cost to the Department. Repair galvanized culvert surfaces in accordance with subsection 716.03.E or as...
	C. Laying and Jointing Pipe. Lay culverts as shown on the plans with bells or grooves upgrade and ends fully and closely jointed. Provide a full, firm bearing throughout the length of the culvert. Wrap all pipe joints with geotextile blanket. Use geot...
	D. Backfilling. Backfill in accordance with the MDOT Standard Plan R-83 series and as shown on the plans. Place backfill equally on opposite sides of the pipe at the same time and in layers no greater than 10 inches deep or half the diameter of the pi...
	E. Headwalls and End Sections. Protect the ends of the culvert using headwalls or end sections constructed in accordance with details on the plans. Construct headwalls in accordance with section 706.
	F. Drainage Marker Posts. Place drainage marker posts at headwalls and culvert end sections for culverts with a diameter no greater than 36 inches and at outlet endings. Install drainage marker posts at least 2 feet deep or as recommended by the manuf...
	G. Pipe Culverts Jacked in Place. Jack the culvert into place to the line and grade shown on the plans or established by the Engineer.
	H. Steel Pipe Jacked in Place. Jack steel pipe in place to serve as a carrier pipe or casing for a carrier pipe. Jack steel pipes in place in accordance with subsection 401.03.G. Bulkhead the ends of steel pipe used as casing for carrier pipe in accor...
	I. Steel Casing Pipe. Install steel casing pipe in a trench as shown on the plans. Provide steel casing pipes placed for future use with a temporary bulkhead at each end to prevent infiltration into the pipe.
	J. Disposal of Surplus Material. Take possession and dispose of surplus material in accordance with subsection 205.03.P.
	K. Cleanout. Maintain culverts installed on the project. Ensure that they are free of silt, debris, and other foreign matter above the flow line of the drainage course at the time of final acceptance and in accordance with section 209.
	L. Video Inspection. Video inspect culverts as specified for sewers in subsection 402.03.J. Video inspection is not required for the following:
	M. Dewatering and Maintaining Stream Flow during Construction. Maintain the stream flow through the existing channel, temporary channel, temporary culvert, or bypass pumping unless approved by the Engineer.

	401.04. Measurement and Payment
	A. Culverts. The Engineer will measure culverts of the diameter, class, or material required, by length, excluding the length of end sections as shown on the plans. The unit prices for culverts include the cost of the following:
	B. Culvert, Jacked in Place. The Engineer will measure Culv, Cl __, __ inch, Jacked in Place of the class and size required, by length, as determined by multiplying the number of units jacked by the commercial laying length. The unit price for Culv, C...
	C. Culvert End Sections
	D. Headwalls. The Engineer will measure and the Department will pay for headwalls as steel reinforcement and concrete, Grade 3500, in accordance with subsection 706.04. If the Contractor uses precast wingwalls, headwalls, and aprons instead of cast-in...
	E. Jacked-in-Place Steel Pipe. The Department will not pay separately for jacked-in-place steel pipe that is used at the Contractor’s discretion to act as a casing for the carrier pipe. The cost of grouting between the carrier and casing pipes is incl...
	F. Steel Casing Pipe. The unit price for steel casing pipe includes the cost of excavation and backfill.
	G. Videotaping Sewer and Culvert Pipe. The Engineer will measure and the Department will pay for videotaping sewer and culvert pipe in accordance with subsection 402.04.
	H. Rock Excavation. The Engineer will measure and the Department will pay separately for rock excavation in accordance with subsection 205.04.
	I. The unit price for Dr Marker Post includes the cost of providing and installing the post as described in subsection 401.03.F.
	J. The unit price for Obstruction Removal will be paid for in accordance with subsection 718.04.D.


	Section 402. Storm Sewers
	402.01. Description
	402.02. Materials
	402.03. Construction
	A. Excavation, Trench Construction, and Sewer Bedding. Perform trench construction using methods that meet the health and safety requirements specified in subsection 104.07.
	B. Repair of Damaged Coated Surfaces. Repair coated pipe surfaces damaged during pipe transportation, handling, or installation, at no additional cost to the Department. Complete repair of galvanized pipe surfaces in accordance with subsection 716.03....
	C. Laying and Jointing Pipe. Lay storm sewers as shown on the plans with bells or grooves upgrade and ends fully and closely jointed. Provide a full, firm bearing along the length of each pipe section. Wrap all pipe joints with geotextile blanket. Use...
	D. Sewer Taps. Make connections to storm sewers owned by counties, municipalities, or drain commissions in accordance with the regulations of the owner and as required by the contract. If a conflict exists between the owner’s regulations and these spe...
	E. Sewer Bulkheads. Construct sewer bulkheads using Grade 3000 concrete or brick or block masonry. Extend the bulkhead at least 1 foot into the pipe from the inner wall of the drainage structure. Construct masonry bulkheads in accordance with subsecti...
	F. Backfilling. Backfill in accordance with subsection 401.03.D.
	G. Sewer Jacked in Place. Jack sewers in place in accordance with subsection 401.03.G.
	H. Disposal of Surplus Material. Take possession and dispose of surplus material in accordance with subsection 205.03.P.
	I. Cleanout. Maintain storm sewers installed on the project. Verify that installed sewers are free of silt, debris, and other deleterious material at the time of final acceptance and in accordance with section 209.
	J. Video Inspection of Sewer Pipe. Use closed circuit television to inspect required storm sewers. Dewater or divert flow in sewers for inspection. Video inspection is not required for extensions of existing catch basin leads less than 20 feet.

	402.04. Measurement and Payment
	A. Sewer and Sewer, Reinforced Concrete Elliptical. The Engineer will measure Sewer and Sewer, Reinf Conc, Ellip of the size, class, and trench detail required, in place from center to center of manholes, catch basins, or inlets. The unit price for Se...
	B. Sewer, Jacked in Place. The Engineer will measure Sewer, Jacked in Place of the size and class required, by length, as determined by multiplying the number of units jacked by the commercial laying length. The unit price for Sewer, Jacked in Place i...
	C. Sewer Tap. The Engineer will measure Sewer Tap based on the inlet pipe size required, by each tap into an existing system. If tapping an existing sewer line using a drainage structure, the Department will pay for one sewer tap in addition to the dr...
	D. Sewer Bulkhead. The Engineer will measure only sewer bulkheads for storm sewers with a diameter larger than 12 inches. The cost of constructing sewer bulkheads for pipes with a diameter less than or equal to 12 inches or constructed as part of aban...
	E. Trench Undercut and Backfill. The Engineer will measure Trench Undercut and Backfill by calculating the volume from the length, depth, and width of undercut authorized by the Engineer and shown on the plans. The Engineer will not make allowance for...
	F. Rock Excavation. The Engineer will measure and the Department will pay separately for rock excavation in accordance with subsection 205.04.
	G. Dewatering System, Trench. If the contract does not include a pay item for Dewatering System, Trench and the Contractor uses a dewatering system, the Department will not pay separately for the system but will consider the cost to be included in the...
	H. Trenchless. The Engineer may authorize trenchless methods, in place of open-cut construction methods. The Department will delete or proportionally reduce pay item quantities required for corresponding open-cut construction from the contract if the ...
	I. Video Taping Sewer and Culvert Pipe. The unit price for Video Taping Sewer and Culv Pipe includes the cost of dewatering, flow control, video inspection, and documentation.
	J. Obstructions. Engineer will measure, and the Department will pay for the removal of obstructions, which require the use of special procedures at the unit price for Obstruction Removal in accordance with subsection 718.04.D.


	Section 403. Drainage Structures
	403.01. Description
	403.02. Materials
	403.03. Construction
	A. Constructing, Adjusting, and Temporary Lowering of Drainage Structures, Precast Manhole Tees, Manhole Bases, and Manhole Risers
	B. Drainage Structure Covers. Provide and install new covers, including frames and grates, on new or existing structures as required. Place castings on a full mortar bed.
	C. Adjusting Drainage Structure Covers. Adjusting drainage structure covers applies when the new elevation of the cover requires a vertical change of no greater than 6 inches. Before placing the HMA top course or overlay, make final adjustments to dra...
	D. Additional Depth of Adjusting Drainage Structures. Additional depth of adjusting drainage structure covers applies when a drainage structure cover is adjusted more than 6 inches from the existing cover elevation due to a change in elevation of the ...
	E. Drainage Structure Taps. Make connections to existing drainage structures owned by counties, municipalities, or drain commissions in accordance with the owner’s regulations and the contract. If a conflict exists between the owner’s regulations and ...
	F. Cleanout. Maintain catch basins, manholes, leaching basins, and inlets installed on the project. Ensure that installed catch basins, manholes, leaching basins, and inlets are free of silt, debris, and other deleterious material at the time of final...
	G. Cleaning Existing Drainage Structures and Leads. Before the Contractor starts work, the Engineer will determine the condition and identify the areas on the project that require cleaning of existing drainage structures and leads.

	403.04. Measurement and Payment
	A. Drainage Structures Excluding Drop Inlets. The Engineer will measure the depth of drainage structures, with the exception of drop inlets, from the top of the masonry to the top of the concrete footing.
	B. Drop Inlets. The Engineer will measure drop inlets as units, of the type required, regardless of depth.
	C. Manhole Base and Riser. The Engineer will measure Mh Riser vertically from above the collar of the Mh, Precast Tee or above the Mh Base to the top of the riser.
	D. Drainage Structure Covers. When new covers are placed on existing structures, the Engineer will measure and the Department will pay for Dr Structure Cover, Adj, Case __ in addition to the new cover.
	E. Drainage Structure, Temporary Lowering. The unit price for Dr Structure, Temp Lowering includes the cost of the following:
	F. Cleaning Existing Drainage Structures and Leads. The unit price for Dr Structure, Cleaning includes the cost of testing for disposal, hauling, and disposing of generated waste.


	Section 404. Underdrains
	404.01. Description
	404.02. Materials
	A. Pipe. Provide geotextile-wrapped perforated pipe and tubing for underdrains, except if using with open-graded backfill material. Provide non-perforated pipe and tubing not wrapped with geotextile for underdrain outlets. Provide the following slot o...
	B. Aggregate for Trench Backfill. Provide open-graded aggregate 34R to backfill the trench for open-graded underdrain. Provide granular material Class II AA as backfill for other underdrains and underdrain outlets.
	C. Outlet Endings. Provide a concrete ring, steel end section, or concrete end section for the outlet ending.

	404.03. Construction
	A. Trench Excavation. Excavate underdrain trenches using a wheel or chain trencher or other trenching method approved by the Engineer. Grade trench bottoms to the shape of the underdrain pipe. Line trenches for open-graded underdrains with geotextile ...
	B. Laying Underdrains. Place the underdrains to the line and grade shown on the plans or established by the Engineer. Ensure a firm bearing along the length of the pipe. Place compatible end caps on the upgrade ends of the underdrain pipes. Remove and...
	C. Connections. Select fittings and connection methods in accordance with the underdrain system manufacturer’s recommendations to prevent pipe separation.
	D. Backfill and Compaction. Place backfill in trenches after the Engineer approves the underdrain line and grade.
	E. Underdrain Outlet. Lay underdrain outlets on at least a 4% grade and install the underdrain outlet at least 4 inches above the receiving ditch or sewer flow line. The Engineer may waive the percent grade requirement if determining that it is not pr...
	F. Outlet Endings. Place the outlet endings as shown on the plans or as directed by the Engineer. Install drainage marker posts in accordance with subsection 401.03.F.
	G. Cleanout. Ensure that installed underdrains and outlets are free of silt, debris, and other deleterious material at the time of final acceptance.
	H. Video Inspection of Underdrains. The Department will perform video inspection of underdrains, underdrain outlets, and outlet endings after installation is complete.

	404.04. Measurement and Payment
	A. General. The Engineer will measure underdrains in place.
	B. Subgrade, Bank, Foundation, and Subbase Underdrains. The unit prices for Underdrain, Subgrade; Underdrain, Bank; Underdrain, Fdn; and Underdrain, Subbase of the sizes required include the cost of providing the pipe and fittings with a geotextile wrap.
	C. Underdrain, Pipe, Open-Graded. The unit price for Underdrain, Pipe, Open-Graded of the size required includes the cost of providing and lining the trench with geotextile blanket.
	D. Underdrain Outlet. The unit price for Underdrain, Outlet of the size required includes the cost of the following:
	E. Underdrain, Outlet Ending. The unit price for Underdrain, Outlet Ending of the size required includes the cost of the following:


	Section 405. Pump Station Construction
	405.01. Description
	405.02. Materials
	405.03. Construction
	405.04. Measurement and Payment

	Section 406. Precast Three-Sided, Arch, and Box Culverts
	406.01. Description
	A. Designing, load rating, fabricating, and constructing precast concrete three-sided, arch, precast concrete box culverts and other precast elements;
	B. Providing dewatering;
	C. Maintaining the water flow during construction stages;
	D. Providing and installing gaskets, segment anchoring, and geotextile fabric to seal culvert joints;
	E. Designing, fabricating, and constructing connections; and
	F. Designing, installing, maintaining, and removing associated work including dewatering to maintain flows.

	406.02. Materials
	A. One-fifth the narrowest dimension between forms;
	B. One-third the depth of slabs; and
	C. Three-quarters the minimum clear spacing between individual reinforcing bars or wires.

	406.03. Construction
	A. Design. Provide a plan for dewatering and/or maintaining stream flow that complies with EGLE permit requirements and MDOT Standard Plans and submit it to the Engineer for review 7 days before the installation of the system.
	B. Load Rating. The load rating must be performed by a Professional Engineer licensed in the State of Michigan.
	C. Working Drawings. Submit working drawings to the Engineer for review and approval. Do not begin fabrication until receipt of written approval of the working drawings from the Engineer.
	D. Fabrication. Do not begin fabrication until the Engineer has approved the design, working drawings, and load rating. Do not fabricate box culverts using dry cast methods.
	E. Tolerances
	F. Testing and Inspection
	G. Installation

	406.04. Measurement and Payment
	A. Precast Three-Sided or Arch Culvert. The Engineer will measure Culv, Precast Three-Sided or Arch along the centerline of the structure. The Department will pay for Culv, Precast Three-Sided or Arch of the type required, in accordance with the span-...
	B. Box Culvert. The Engineer will measure Culv, Precast Conc Box along the centerline of the structure. The Department will pay for Culv, Precast Conc Box of the span-rise combination shown on the plans. The unit price for Culv, Precast Conc Box inclu...
	C. Culvert Bedding, Box Culvert. The Engineer will measure Culv Bedding, Box Culv by volume compacted in place to the depth, length, and width shown on the plans or as directed by the Engineer. The unit price for Culv Bedding, Box Culv includes placem...
	D. Rock Excavation. The Engineer will measure and the Department will pay separately for rock excavation in accordance with subsection 205.04.



