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Unit 7 
00400

Drainage and Sewers

00400 – Drainage and Sewers

 Trench Excavation, Bedding, and Backfill (405)

 Commercial Grade Concrete (440)

 Sanitary, Storm, Culvert, Siphon, and Irrigation Pipe (445)

 Manholes, Catch Basins, and Inlets (470)
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Unit 7 Topics: 

 Trench excavation and materials 

 Commercial grade concrete

 Sanitary, storm, culvert pipe materials

 Pipe measurement and payment

 Manholes and inlets construction

00405 – Trench Excavation, Bedding & Backfill

00405.00 Scope
Excavating trenches, constructing trench foundations, 
placing bedding, pipe zone material and backfill for all pipe 
under 72 inches.
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00405 – Trench Excavation, Bedding & Backfill

00405.10 Materials 

 Bedding

– Sand 

– 3/8″ – 0

– 3/4″ – 0 

– Pipe zone material

– 1″ – 0

– 3/4″ – 0

00405 – Trench Excavation, Bedding & Backfill

00405.10 Materials (continued) 

 Trench Backfill

– Class A: Native

– Class B: Granular

– Class C: Sand

– Class D: Pit Run 
(less than 3″ max.)

– Class E: CLSM (CDF)
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00405 – Trench Excavation, Bedding & Backfill

RD300

00405 – Trench Excavation, Bedding & Backfill

00405.40 Construction

 Staking prior to excavation

– Utility locates required

– Dewatering plan

– Backfilling
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Culvert Data
Date Staked

Project Name (Section) Contract No.

Station Party

Plan Sheet No. Note No. Pipe Size Staked Length Pay Length

Culvert Details

Installation

Install New

Install Salvage

Pipe

Install New

Install Salvage

Skew

Station Left Dist.

Station Right Dist.

In Place

Left

Right

Extend

Left

Right

Elevation

Left

Right

Total Fall Minimum Cover

Additional Description (limit 4000 characters)

7-5
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Station

Cross Section

Station Ground Grade Cut Width Area Volume

7-6
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00405 – Trench Excavation, Bedding & Backfill

00405.80 Measurement
Except for rock or boulder excavation, and trench 
foundation, no measurement of quantities will be made.

00405.90 Payment 

 Rock excavation – Cubic yard

 Boulder excavation – Cubic yard

 Trench foundation – Ton or cubic yard

00440 – Commercial Grade Concrete

00440.00 Scope

 Furnish, place, and finish
commercial grade concrete (CGC).

 Non-structural concrete
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00440 – Commercial Grade Concrete

00440.10 Materials

 Batch mix design (440.11)

 CGC properties (440.12)

 Acceptance sampling and
testing (440.14) QCT

00440 – Commercial Grade Concrete

00440.40 Construction 

 Placing
Use best common practices

 Weather
Do not place CGC when
air temp is below 35° F
without approval

 Cure
Use the appropriate curing method for the entire duration
of cure time
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00440 – Commercial Grade Concrete

00440.80 Measurement
No measurement of quantities 
will be made for CGC.

00440.90 Payment
No separate or additional 
payment will be made for CGC. 
Payment will be included in
payment for appropriate items 
under which this Work is 
required.

00445 – Sanitary, Storm, Culvert, Siphon & 
Irrigation Pipe

00445.00 Scope 
This Work includes constructing joints and connections to 
other drainage structures or systems at the locations and 
grades shown or as directed.
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00445 – Sanitary, Storm, Culvert, Siphon & 
Irrigation Pipe

00445.10 Materials 

 Metal (steel, aluminum)

– Concrete (reinforced or
non-reinforced)

– Polyethylene

– High Density Polyethylene (HDPE)

– Polyvinyl Chloride (PVC)

– Ductile Iron

00445 – Sanitary, Storm, Culvert, Siphon & 
Irrigation Pipe

00445.40 Construction 

– Verify staking

– Trench excavation (00405)

– Lay from low end to high

– Bell end at the high end

– Tight joints

– Mastic coating

– Tracer wires

– Line and grade

– Backfill (00405 or 00510)

– Testing (TV, air, deflection)
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00445 – Sanitary, Storm, Culvert, Siphon & 
Irrigation Pipe

00445.80 Measurement 
Pipes

 Length
Along pipe flow line from center to center of manholes, 
inlets, special sections or the ends of the pipe

 Depth

– Excavation areas: The depth is the maximum vertical
distance from flow line and original ground or
subsurface (whichever is less)

– Embankment areas: The depth is the maximum
vertical distance flow line and the surface of the
constructed embankment

00445 – Sanitary, Storm, Culvert, Siphon & 
Irrigation Pipe

00445.90 Payment 

 Pipe – ft

 Tees, wyes, slip joints, sloped end sections, safety end
sections, concrete pipe anchors, and concrete closure
collars – each

 Concrete in blocks – yd3

 Reinforcement in blocks – Lump sum or lb.
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00470 – Manholes, Catch Basins and Inlets

00470.00 Scope 
This Work consists of constructing manholes, catch basins, 
inlets, siphon boxes, slope protectors, and other similar 
structures.

00470 – Manholes, Catch Basins and Inlets

00470.10 Materials

 Concrete

– Cast-in-Place (Commercial
Grade Concrete)

– Precast

 Steel

– Reinforcement

– Grates, frames, and covers

– Ladders
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00470 – Manholes, Catch Basins and Inlets

00470.40 Construction

Verify staking

– Excavate and backfill per
Section 00405

– Firm foundation

– Orientation of structure

– Plumb structure

– Water tight joints

– Hydrostatic and vacuum
testing

00470 – Manholes, Catch Basins and Inlets

00470.80 Measurement
Measurement is per each complete unit

00470.90 Payment
Payment is per each complete unit
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Key Inspection Points:

 Safety around trench work priority

 Verify manhole and Inlet locations and grades

 Work around underground conflicts

 Ensure proper compaction, especially in roadway prism

 Be proactive to make sure elements will be functional
(water will flow)

 Document any changes made in location and/or elevation
of pipes or units

Unit 7 Review: 

Trench excavation and materials

Commercial grade concrete

Sanitary, storm, culvert pipe materials

Pipe measurement and payment

Manholes and inlets construction




