
Installing Box Culverts and Creative Uses

Steve Smart - Technical Resource Engineer.
County Materials Corporation  Maxwell, Indiana





Precast Structures:
Precast Vs Cast-in-Place
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Precast Structures:
Precast Vs Cast-in-Place

• Inspection

•Dimensions

•Reinforcement

•Climate

•Water/Cement Ratio



Precast Structures:
Precast Vs Cast-in-Place

➢ Agency approved in-plant 
Quality Control



Precast Structures:
Precast Vs Cast-in-Place

➢ Consistent dimension tolerance



Precast Structures:
Precast Vs Cast-in-Place

➢ Consistent engineered welded 
wire mesh – 65ksi min



Precast Structures:
Precast Vs Cast-in-Place

➢ Weather resilient 
construction



Precast Structures:
Precast Vs Cast-in-Place

➢ Consistent water/cement 
ratio



Improved hydraulic capacity

Accelerated Construction

Minimal cover requirements

Resiliency of precast infrastructure

Elimination of weather sensitivity

Why Box Culverts?



Basic Box (C1577): 3x2 up to 12x12

Custom sizes

Multi-barrels

Deep fill (up to 300 ft)

Large Boxes

Why Box Culverts?



Trench

Embankment

Jacked

RCB Installation Types



AASHTO: M273

ASTM: C850

ASTM: C1433 (1999)

             ASTM: C1577 (2005)

Cover: 0-2’ Cover: 2’+

AASHTO M259

ASTM C789

0-2’ 2’+

LRFD → 
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Installation



ASTM C1675

Trench

3” min bedding

6” min

Foundation

Side

Fill
Side

Fill

Embankment

6” min

HOverfill

Finished Grade

Span

R
is

e

Invert

Top Slab

0’ = Design Min.

3’ = Construction Min.



Unless designed for construction loading, RCB 
backfill should be placed 3’ above top of box to 
accommodate construction loads.

Earth

Live

Construction

Surcharge Loads

Culvert Loading



Scheduling & Unloading = Project Efficiency

Divert drainage

Establish a good, level grade

Use fine to medium material

Leveling course should be 3” (min)

Installation Best Practices



Install 1st & 2nd boxes accurately

Place joint materials

Properly align prior to pushing home

Keep weight of box off bedding

Pull home with winches or dozer

Installation Best Practices



This is the WRONG way to lift!!

Practice Caution!

Handle per manufacturers recommendations

Distribute load

Handling:



Lift – don’t drag

Use crane w/ stabilizers

Handling:



Control Surface & Ground Water

       Maintain dry conditions during installation

Dewatering:
Dewatering:



Exception

Dewatering:

Maintain dry conditions during installation



Check line and grade frequently and evenly

Bedding:



Check line and grade frequently and evenly

Bedding:



Bedding:
Bedding is key to a smooth installation!



Ensure equipment is appropriate for weight & size of precast boxes

Placement:



Sequential marking helps proper placement on large/complex jobs
Placement:



1st RCB sets the stage

Take your time – get it right

More time on #1 – Smoother it goes

Placement:



Various joint materials are used in the market:

 Mastic

 Butyl Sealant

 Joint Wrap

 Gaskets

Joining:



Joint materials should be applied as recommended by manufacturer:

Joining:



Prevent bedding material entering the joint. 

Smooth the bedding to improve homing the joint.

Joining:



Homing techniques driven by capabilities of crew, equipment & conditions.

Joining:



Homing techniques driven by capabilities of crew, equipment & conditions.

Joining:



Check alignment before pushing/pulling boxes home

Joining:



Commercial Pipe/Box Puller.

Joining:



Sometimes the best method is the simplest.

Joining:



❑ Avoid Construction loading with less than 3’ of cover!

Minimize trench excavation

Compact backfill in lifts

Avoid large rolling compactors over the culvert

Final Backfill:



Successful First Installation:



Ends can be precast as well

End Treatments:

End Treatments:



120 feet of 16’ x 5’ box
Major Collector
CIP was $7,000 less than precast
Planned on 8 weeks for installation
Precast was installed in one weekend

End Treatments:



Bends can save money & eliminate Junction Boxes

Specials:
Specials:



Manufacturers can customize any bend angle

Specials:







Multi Boxes:

Multicell vs Multibarrel

Multi Boxes:



Skews are limited by size & geometry.

Skewed Ends:



Penetration addressed in plant
Can be designed for field penetrations
Top, bottom & side penetrations

Penetrations:



Min Cover:

0’ cover:
Maximizes hydraulic capacity
Place road surface directly over boxes

Minimum Cover:



Foot bridges w/ decorative 
railings

Decorative stone end 
treatments

Aesthetics:



Properly sized lifting equipment

Final Review:
Tracked loader for homing

Alignment Marks Dewatering Line and Grade



Case Study-16’ x 14’
University of Notre Dame
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Rieth-Riley 
Construction
South Bend Group



59



60



61



62



63



64



65



66



67



68



69



70



Case Study-19’ x11’
State Route 15   Grant Co.
  27’ Design Cover Height
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Case Study- 9’ x 8’
Project Ocean-Lebanon,IN.
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Case Study- 13’ x 10’
IU Health-Bloomington,IN.
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Case Study- 8’ x 8’
IMI- Stoney Creek Quarry
Noblesville,IN.
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Case Study- 12’x 6’
New Wasterwater Plant
Greenfield,IN.
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Thank You!

Steve Smart
Steve.smart@countymaterials.com
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