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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
. Box Culvert Foundation and Backfill
. Bridge Foundation Support: Pile and Spread
Footings
. Bridge Approaches
. 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 Wisconsin Department of Transportation
Chapter 11 Design
Section 35 Structures

FDM 11-35-1 Widths, C| i and i ing A

1.1 Structure Survey Reports

A structure survey report is required for all new, replacement, and rehabilitation bridge, retaining wall, box
culvert extension and sign structure projects, or any other work performed on structures (refer to Chapter 6 of
the WisDOT Bridge Manual Chapter 6 (https:/wisco _pdf). This
report, including the appropriate soils information, must be received by Central Office Bridge according to the
schedule. Variations to this schedule must be approved by the DTSD, Chief Structural Design Engineer.
Reference should be made to the Bridge Design Manual for guidance in making this report and the selection of
bridge types.

Bridge Manual 6-2

6.2 Preliminary Plans
6.2.1 Structure Survey Report
The Structure Survey Report is prepared by Regional Office or consultant personnel to

request a structure improvement project. The following forms in word format are used and
are available at: http:/www.dot.wisconsin.gov/forms/index.htm

Under the “Plans and Projects” heading

DT1694 Separation Structure Survey Report
DT1696 Rehabilitation Structure Survey Report
DT1698 Stream Crossing Structure Survey Repaort (use for

Culverts also)

The front of the form lists the supplemental information to be included with the report
Duplicate reports and supplemental information are required for Federal aid primary and
Interstate projects
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Foundation Investigatio

1. Geotechnical Manual
2. Soil Borings

3. Unusual Circumstances

Geotechnical Manual
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Chapter 1 General
Section 1 Manual Development

1 Geotechnical Manual Wisconsin Department of Transportation

This manual has been to assist ical engineers in the
reporting of subsurface conditions for Wisconsin D of Ti
projects. This includes subgrade conditions for roadway design and o
for pavement design, and foundation analyses for structures. Also included is background information on the
geology of Wisconsin, the development of soils in the state, and the application of pedology to highway
engineering.

i testing, analysis, and
(WisDOT) transpe

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




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

Construction and Materials Manual
SCONs;,

Wisconsin Department of Transportation
Bureau of Project Development §
November 2018 Edition j

Annotations,

since the last

edition. A
the Table of Contents w/Updates and again adjacent o each revision.
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ﬁ& et Help staff administer &
inspect construction
projects.

Uniform application &
enforcement of contract
requirements.

Clarifies contract...but

does not supersede

] contract.
Communicates dept.
policies, pra
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

. Plans and Specifications

. Inspection of the Foundation

. Placing on Bedrock, Crushed Rock or Gravel

. Backfill Material

. Backfill Compaction

. Backfilling the Top of the Culvert
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Geotechnical Exploration and Engincering Report

e C-13.2075
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o

‘Milwaukee, WI 55205




Geotechnical Report - Recommendation

We recommend an [allowable bearing capacity of 2.000 psf|to be used in the design of the box
culvert supported over the native inorganic medium dense silt or medium dense sand soil or on
enginesred fill placed over this material. GESTRA understands that the culvert will be
supported on the bottom slab which will be constructed on a 12 inch layer of breaker mn stone
placed over a Type C geotextile fabric. Based on the proposed bottom of breaker run elevations
(approximate elevation 904 feet to 903.5 feet) and the soil exploration results.|the bottom of the
breaker run will likely be located in the observed native silt at the west side and on native sand
on east side. If organic soil or fill mixed with organic is observed at the foundation level, we
recommend removing the material to expose the native morganic soil and replacmg with
compacted granular fill material.

Note: Allowable bearing capacity replaced by with
adoption of LRFD.
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NOTE UNDER LEGEND:

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.
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NOTE UNDER GENERAL NOTES:

IN LIEU OF BREAKER RUN FOR THE BOX CONSTRUCTION PLATFORM,
THE CONTRACTOR MAY ELECT TO SUBSTITUTE *10R *2 CONCRETE
COARSE AGGREGATE, SELECT CRUSHED MATERIAL OR OTHER GRANULAR
MATERIAL AS APPROVED BY THE ENGINEER. THE CONTRACTOR IS
RESPONSIBLE FOR BASE STABILITY WITH ANY SUBSTITUTED MATERIAL.
THE REGION GEOTECHNICAL ENGINEER MAY BE CONTACTED TO
DETERMINE IF "OTHER GRANULAR MATERIAL" IS ACCEPTABLE.

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. | Can’t Get Bearing or Damage Pile




}: WisDOT Bridge Manual

Chapter 11 — Foundation Support
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SUBSURFACE SOIL INVESTIGATION

CTHK RECONSTRUCTION
TH HTO PRAIRIE GROVE ROAD

c
WITH WILLIAMS CREEK BRIDGE REPLACEMENT
Tow Y

N OF BRIGHAM, IOWA COUNT

WISCONSIN
PROJECT LD, - $679-00-06 AND 5679-00-05
NTS 76149

PREPARED FOR

MSA PROFESSIONAL SERVICES, IN
2001 INTERNATIONAL LANE, SUITE 300
MADISON, Wi 53704

ATTENTION: MR. MIKE STATZ, PE

FIELD INVESTIGATION BY

NUMMELIN TESTING SERVICES, INC

WAUNAKEE/STEVENS POINT, W1

NOVEMBER 30, 2010
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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.

91"
(TYP.)
g0
(TYP.)
5'-0" TYP,
BODY PILE

6" MIN. (TYP.)
WING PILE

HS OF UTH
20"-0" AT THE NORTH ABUT, BODY. PILES ].&7 HAVE ESTIMATED LENGTHS
OF 13'-0" AT WINI S & 2 AND 15'-0" AT WINGS 3 & 4. ALL PI
SHALL BE DRIVEN TO A MINIMUM TIP ELEVATION OF 906.15.

3/4/2020
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MODIFIED GATES
IANUFACTURER Delmag
MODEL D-18-32 MAXIMUM CAPACITY 300.7 TON (WHEN §=0.1)
TYPE S-A- DIESEL
STROKE 38 INCHES  MAX. HAMMER DROP 10 FEET
STRIKING WT. 4015 PCUNDS ~ DROP INCREMENT 05 FEET
Range of BLOWS/FOOT desired: 20 minimum
10 maximum
Increment of BLOWS/FOOT desired: 1 BLOWS/FOCT
Required Driving Resistance (tons) as Determined by Modified Gates Formula
HAMMER DROP IN FEET
BLOWSIFT. 6.0 6.5 70 75 30 85 9.0 95 10.0
20 1158 1227 1292 1355 1416 1475 153.2 158.8 1642
21 1188 125.7 132.3 138.7 1449 150.9 156.8 1624 167.9
2 1218 1282 1353 1418 1431 1542 160.1 165.9 1715
23 1242 1313 1381 144.7 1511 1573 163.3 169.2 1749
2% 126.7 1338 1408 1475 1540 1603 166.4 172.3 1781
25 1291 1364 1434 150.2 156.8 1632 169.3 1754 1812
26 1314 1388 145.9 152.8 1595 165.9 722 178.3 1842
2 1336 1411 1484 1553 1620 1656 1749 1814 1871
28 1358 1434 150.7 157.7 1645 1711 1775 183.8 189.8
2 1378 1458 152.9 160.0 166.9 1736 180.1 1864 1925
30 139.8 1478 155.1 162.3 1692 75.0 182.5 188.9 195.1

11
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PILE DRIVING DATA

Wisconsin Department of Transportation

DT1924 42013 (Replaces ECE8) page 1012

Project Number DRIVING RECORD

5679-00-75 Depth Below | Penefration

Nare of Road Fal Flg.Elev. | Resistance | D29

CTHK Feet From __ To| Blowsf Tons

Name of Stucture 7 o e 5

Williams Creek Bridge

Structure Number County 0 1 2/0 0

8250168 lowa 0 2 30 0

Fighvay Contradt Number "

CTHK ‘ 20130409007 0 2 0 0

Contractor 0 4 510 0

Pheifer Brothers Consruction Company, Inc. 0 5 60 0

Required Bearing Plan Length 0 B 710 0

120 Tons 2

Pile Number In (Abt. Or Pier Number) 6 7 8110 751

6 North Abutment 65 8 9| M 80.7
Statoring Ofset 7 9 w012 9.7

Location ‘ " ;

— 110+23 16RT 7 10 115 1109

o 75 i 2] 18 1286

[ Senice Pie [ O testPie 8 12 13]21 1449

Date Driven ‘Ordered Length from Test Pile 8 13 1434 178.3

06/05/2013

12
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PILING RECORD Wscosn Desarmer o T
A —

Form DT1315

Send to who?

Pagero. 033002

13
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10/29/2013
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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

3/4/2020
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Site Investigation Report
Project 1.D. 1133-09-00

GENERAL

recommendations

2. SUBSURFACE CONDITIONS

3. ANALYSIS ASSUMPTIONS

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, 2AND 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
nd grouted in-place.

3/4/2020
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&

SUBSURFACE [z

EXPLORATIN |
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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)

. Site Investigation Report (SIR)
. Foundation
. Construction Methods

. Backfilling

3/4/2020
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Retaining Walls

2018 Types and Quantities (WisDOT Bridge Manual)

";@:'g WisDOT Bridge Manual Chapter 5 — Economics and Costs
Cost per
No. of | Total Area (Sq. Square
Retaining Wall Type Walls Ft.) Total Costs Foot
CIP Cantilever 0 - - -
CIP Facing (MSE) 0 = - —
MSE Block Walls 3 4,693 567,547 120.93
MSE Panel Walls 49 378,371 44,841,726 118.51
Modular Walls 3 2,402 204,002 84.93
Precast Panel and Wire Faced 1 5,945 948,347 159.53
Soldier Pile Walls 4 8,531 1,570,107 184.05
Steel Sheet Pile Walls 2 16,620 1,639,380 98.64
Table 5.4-25
Retaining Walls

MSE CONCRETE PANEL WALL PLAN

030111
o punsurrens.

(Factored Bearing Resistance,

Site Investigation Report
Project .. 1090-17-01
Structure R67-80
143 over Moorland Road
Waukesha County

May 27, 2005

1. GENERAL

3/4/2020
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Standard Special Provision, SPV

Wall Conerete Panel Mechanically Stabilized Earth, ltem $32.0500.5.

A Descripion
T pesial provision dserbes fumishing teials nd ercting 3 permnent arh eenion

1 mechanically stablized carth wal products.

Propitay wal syt sy be used orthis work, but st onfor o th i
spacifction and e pr-spproved for use by the depurtment's Burcau of Srctrs, St
Delopn on. The e n sclcied

cion. The dparimer o .
e for e on i projéct, 3 system equiin pre-approval
spproved nd addedtohat st prior o th b oening dte.

st v b e

Ofthis proviion APpations for prespproval may. b Submiied st sny tine. Applictions
socondnee chaper 14 of
iructures Delopment Section in Room 601 of the 1l s State Trasporision
Buidingin Midison or by cllin (605)266-$494

B2 Desgn Requirements
It i the esponsibit of the cotractor 1o supply a dsign and supporting documentton a5
ired by by

o copics e submitied
i 60 day from the it of notificstion o

<view and aceptance o

e and chesker, nd page e .t
signed, scaled and daed by a pofesional engincer

This work sl ons . is
Shop drvings, matrial, and the consrution of 3 mechinically sbiized cart retining wall

AND ROD, EAST COUNTY LINE. WALKESHA CONTY.

\ pe el
e - e

The Reinforced Earth Company

1376 0ld Bridgs Rood, Waodbridgs, Virginia 22132
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Structures

A Structure Survey Report is Required for all New,
Replacement, or the Rehabilitation of all Structures
Constructed on DOT Projects?

What are the factors that determine the type of pile or
foundation for a structure?

Under certain conditions, the contractor may be
required to stop driving a pile nest for a period of time
to allow required bearing to be achieved.

There is no concern if soft soils or organics are found
at the bottom of a culvert trench because the
Designer knew about this in the design process.

Questions ?

3/4/2020
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