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Structures

• Box Culverts 
• Bridges
• Walls

Box Culverts, Bridges and Walls

DESIGN
1. The Structure Survey Report
2. Foundation Investigation and Report

CONSTRUCTION
1. Box Culvert Foundation and Backfill
2. Bridge Foundation Support:  Pile and Spread 

Footings
3. Bridge Approaches
4. Retaining Wall Types and What to Look For

The Structure Survey Report

1. What Information is Important to You

2. What to Look For
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Facilities Development Manual 11-35-1

Bridge Manual 6-2
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Foundation Investigations

1. Geotechnical Manual

2.  Soil Borings

3.  Unusual Circumstances

https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-
rsrces/default.aspx

Geotechnical Manual

WisDOT Drill Crew
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The Site Investigation Report (SIR)

1. Sometimes Called the Geotechnical Report or the 
Foundation Report

2. What Information is Important to You

3.  What to Look For

Construction

1. Construction and Materials Manual

2.  Standard Specifications

3. Plans

4.  Site Investigation Report  
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• Help staff administer & 
inspect construction 
projects.

• Uniform application & 
enforcement of contract 
requirements.

• Clarifies contract…but 
does not supersede 
contract.

• Communicates dept. 
policies, practices & 
expectations.

“Written directions and 
requirements approved for 
general application and 
repetitive use…for 
highway and structures 
construction and for 
administration of the 
contract.”

Box Culverts Foundation & Backfill

1. Plans and Specifications

2. Inspection of the Foundation

3.  Placing on Bedrock, Crushed Rock or Gravel

4.  Backfill Material

5.  Backfill Compaction

6.  Backfilling the Top of the Culvert



3/4/2020

6



3/4/2020

7

Geotechnical Report - Recommendation

Note:  Allowable bearing capacity replaced by factored bearing resistance with 
adoption of LRFD.

UNDER CUT 1’-0” (TO BE PAID FOR AS “EXCAVATION FOR 
STRUCTURES”). PLACE GEOTEXTILE FABRIC TYPE ‘C’, AND 
BACKFILL WITH ‘BREAKER RUN’.  EXTEND 3’-0” BEYOND 
THE FOOTPRINT OF THE CULVERT.

NOTE UNDER LEGEND:
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NOTE UNDER GENERAL NOTES:

Bridges

• Deep Foundations (Piles and Drilled 
Shafts)

• Shallow Foundations (Spread 
Footings)

Piles

1. Types of Piles and What They Do
• Steel H-Piles
• Cast-In-Place Concrete (CIP)
• Other

2. Design Pile Length

3.  I Can’t Get Bearing or Damage Pile
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Standard Specifications
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FOUNDATION DATA:
ABUTMENTS AND PIERS TO BE SUPPORTED ON PILING STEEL HP 10-INCH X 42 LB. PILES 

TO BE DRIVEN TO A REQUIRED DRIVING RESISTANCE AS DETERMINED BY THE MODIFIED 
GATES DYNAMIC FORMULA.  THE FACTORED AXIAL RESISTANCE OF PILES IN COMPRESSION 
USED FOR DESIGN IS THE REQUIRED DRIVING RESISTANCE MULTIPLIED BY A RESISTANCE 
FACTOR OF 0.5.  REQUIRED DRIVING RESISTANC IS 120 TONS PER ABUT. PILE, 50 TONS PER 
WING PILE AND 180 TONS PER PIER PILE.  ESTIMATED PILE LENGTHS ARE 18’-0” AT THE 
SOUTH ABUT. BODY AND 13’-0” AT THE WINGS, 30’-0” AT THE PIER, 20’-0” AT THE NORTH 
ABUT. BODY AND 15’-0” AT THE WINGS.  ALL PILING SHALL BE DRIVEN TO A MINIMUM TIP 
ELEVATION OF 906.15.
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(Weathered Bedrock) 
Hard Drilling 
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Form DT1924

Send to who?

DOTDTSDStructuresPiling@dot.wi.gov

DOTDTSDGeotechnicalPiling@dot.wi.gov

Regional Office
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Form DT1315

Send to who?

DOTDTSDStructuresPiling@dot.wi.gov

DOTDTSDGeotechnicalPiling@dot.wi.gov

Regional Office
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Spread Footings

What to Look for With Spread Footings

• Review Plans and Site Investigation Report to Determine 
What Bearing Strengths are Necessary

• Check Stability of Footing Base Elevation – Drive Bar or 
Rod Below Base

• Check if Sidewall and Base Soils Correlate to Soil Borings

• Observe Difficulty of Excavating Material

• Contact Regional Soils Engineer as Needed
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3.   The estimated factored bearing resistance was 6,000 psf for the very hard silt at 
the pier and 5,000 psf for the MSE wall backfill at the West Abutment and East 
Abutment.  The calculations used a resistance factor of 0.45. 

PIERS TO BE SUPPORTED ON SPREAD FOOTINGS. THE REQUIRED NOMINAL BEARING 
RESISTANCE OF THE NATIVE SOIL AT THE BOTTOM OF FOOTING ELEVATION FOR PIERS 1, 
2 AND 3 IS 13,300 PSF. THE NOMINAL BEARING RESISTANCE MUST BE VERIFIED BY 
ENGINEER PRIOR TO CONSTRUCTION OF THE PIER FOOTINGS.

THE FACTORED NET BEARING RESISTANCE OF THE NATIVE SOILS AT PIERS 1, 2 AND 3 
USED FOR DESIGN IS THE REQUIRED NOMINAL BEARING RESISTANCE MULTIPLIED BY A 
RESISTANCE FACTOR OF 0.45.  FACTORED NET BEARING RESISTANCE = 6,000 PSF.

Note: The abutments are supported on HP12x53 piles installed in 
pre-bored holes and grouted in-place.
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Bridge Approaches

1. Special Treatments

2. Rock and Clear Stone Under The Footing

3.  Compaction Behind the Footing

4.  Transition to Normal Grade Line (Blue Top)

Retaining Walls

1. Types

2. Site Investigation Report (SIR)

3.  Foundation

4.  Construction Methods

5.  Backfilling



3/4/2020

19

Retaining Walls

2018 Types and Quantities (WisDOT Bridge Manual)

MSE CONCRETE PANEL WALL PLAN

(Capacity to Demand Ratio, CDR)

(Factored Bearing Resistance)
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Standard Special Provision, SPV

0.25

0.50

BOW
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Lightweight 
Compaction 

Equipment Near 
Back of Wall
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Questions ?


