8:00 a.m.

8:30a.m.

8:40 a.m.

8:50 a.m.

9:15a.m.

9:30 a.m.

9:45 p.m.

10:10 a.m.

10:35a.m.

11:10 a.m.

11:30 a.m.
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WisDOT Structural Engineers Symposium

Program Agenda
May 26, 2026

Registration

Administrator’s Office Remarks —
DTSD Deputy Secretary Michael
Hoelker

BOS Director’s Perspective — Josh
Dietsche

WisDOT Local Program Updates —
Laura Shadewald

Standard Specifications
Reorganization — MK Kang (BTS)

BOS Initiatives/Policy & Standards
Updates —James Luebke

Inspections/Findings, Structural
Reviews, and Load Ratings — Alex
Pence

Break/Networking (Beverages and
Snacks)

Truss Type Selection and
Redundancy for the Black Hawk
Bridge — Greg Hasbrouck (Parsons)

Small Group/Table Discussion — All
BOS Staff Panel Discussion —Josh

Dietsche, Laura Shadewald,
Dominique Bechle, Max Kulick

11:50 p.m.

12:50 p.m.

1:05 p.m.

1:40 p.m.

2:05 p.m.

2:25 p.m.

2:35 p.m.

2:55 p.m.

3:30 p.m.

3:45 p.m.

4:00 p.m.

Lunch/Networking

Wisconsin Highway Research
Program —James Luebke

Two-Tier Retaining Wall System
Geo-Structural Design Using FEA —
Ed McCright, Ali Albatal (Jacobs)

Geotechnical Updates — Dave Staab
Scour/Pile Analysis
Recommendations and Update —
James Luebke, Andrew Smith, Steve

Neary

Consultant Review Updates — Max
Kulick

Break/Networking (Beverages and
Snacks)

Main Street Bascule Bridge
Rehabilitation — Dan Machamer

(Hardesty & Hanover)

WisDOT Design-Build Updates —
Laura Shadewald

Interactive Survey and Final Q&A

Adjourn

Conference Location: Madison College
1701 Wright Street - Madison, WI 53704

For today’s presentations, agenda, and proof of attendance, please visit:

http://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/research.aspx

Partnerships | People | Process


http://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/research.aspx
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Josh Dietsche, PE

* WisDOT / BOS since 2010

* Education:
= \Wausau East - 1995
= JW-Madison: B.S. - 2000, M.S. - 2002

 Main Job Responsibilities:

= Bureau oversight/leadership “
> ol

* Interests / Expertise:
= Attending meetings

* Personal / Fun Facts:

Director
 AllUnits | = Married (Chris) with two kids; Greta (18)
. Gabe (16)...and Bear (2) & Mollie (3)
B e ‘ | = Avid runner, Badger fan, love the outdoors
Cm M S B Ol Mess, Iy (E o (% STRUCTURES
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* WisDOT / BOS since 2021 (1994)

» Education:
= | ena-Winslow HS (1989)
= BSCE - UW Platteville (1993)

 Main Job Responsibilities:

= Management of structure inspection, maintenance,
operation and related programs

* Interests / Expertise:
Dave Bohnsack, PE =Bridge inspection, maintenance, and operation.

Maintenance Chief * Personal / Fun Facts:
' ' = Sense of humor

= Enjoy outdoor activities

*W'ﬁ- B S B TR e, oy (E v e
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- WisDOT (2001) / BOS (2021)

» Education:
= BSCE UW Platteville - 1993

 Main Job Responsibilities:
E = Manage Structure Maintenance, Structure Repairs, Drone

> Program, Lift Bridge Program, BOS Fleet and Budget
=W " * Interests / Expertise:
= All my main job responsibilities
* Personal / Fun Facts:
= Son plays football for the Badgers.
Jason Lahm. PE = | played soccer for UNP
’ = | love to lift weights everyday (if possible)
Supervisor = | am really interested in technology
Iﬂspeetien and Repair Unit = | am a volunteer firefighter.
: . = Wife (Sara married 27 yearsg, Sons (Gavin, 20 and Cody,
Maintenance Section 13) and daughters (Maya, 18 and Kala, 14)
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() b B T e, o, (B o Lt
OF TR




* WisDOT / BOS since 2006

i - * Education:
JEERe . O = Southern lllinois University
ar AT e =asCarpondaie
s T - B.S./M.S. Civil
Ve Engineering (Structural)

N - « Main Job Responsibilities: =
Matt Coupar, PE = Bridge Inspection Program
Bridge Inspection lnfeBrﬁggse/irl?s);)peecggsne:program
anlneler/ Md S improvement, support, bridge design
Sr?ﬁed'on ANARERAITe personal / Fun Facts:

diitenance oeclion  Enjoy the outdoors, hiking, camping,

working out, coaching, most sports

() # b 2 T8 deme Iy @& o BT res




» WisDOT (2011) / BOS (2013)

e Education:
= Milwaukee School of Engineering
= B.S./M.S. in Structural Engineering
 Main Job Responsibilities:
= State-wide ancillary structures inspection
= Drone Inspections

* Interests / Expertise:

Steven Doocy, PE . gr?tnes

= Bolting
State A“Clllary PM | . = S|gn Structures
Maintenance Section = Married with 2 kids

*f\”— B S B TR e, oy (E v e




o S i + WisDOT / BOS since 2021 (201
S » Education:
= UW-Madison: B.S. - 2000, M.S. - 2002

 Main Job Responsibilities:
= State-wide maintenance for structures.

* Interests / Expertise:

Anthony Stakston, PE " Structure Maintenance
Maintenance Engineer  *Personal / Fun Facts:

oo DO Minnesota Viking F

Maintenance Section = Enjoy hiking, fishing, and outdoors.

*f\”— B S B TR Mem, oy (B v e




« WisDOT / BOS since 2022 (1999)

e Education:
= NWTC 1996

 Main Job Responsibilities:
= Lift Bridge Program Manager

* Interests / Expertise:
= Any bridge that moves

= Fishing, hunting, hiking, snowmobiling, wood working, off-
road, snowboarding, cross country skiing

|

- * Personal / Fun Facts:
Jim MCDO.W.e" = Built a cedar strip canoe during covid 2020
Trans. Specialist Adv. = Enjoy camping

: = \Wife Michelle (married 26yrs) Daughters Hannah
auren amantha

Maintenance Section

QWSCONs,, _ o
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* WisDOT / BOS since 2019
= * Main Job Responsibllities:

= Structure Inspection and Repair

-* Interests / Expertise:
= Snooper Inspections

A TR = Timber Bndge Repair
Dean Strey

Trans. Specialist Adv.

ILrJnﬁﬁection and Repair
Maintenance Section

%(ji; M S D O M=, Iy (B v
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* WisDOT / BOS since 2000

 Main Job Responsibilities:
= Structure Inspection and Repair
= Bridge Maintenance

 Personal / Fun Facts:
= Enjoys ATV riding

Craig Hampton

Trans. Specialist Adv.
ILrJn%[x[pectlon and Repair

Maintenance Section

o
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* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:

* Interests / Expertise:

Macaine Bouche
* Personal / Fun Facts:

{3; S B T Ao, Iy (Ep v e



* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:
* Interests / Expertise:

* Personal / Fun Facts:

{3; S B T Ao, Iy (Ep v e



* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:
* Interests / Expertise:

* Personal / Fun Facts:

{3; S B T Ao, Iy (Ep v e
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Mark Dent
Trans. Specia

* WisDOT / BOS since 2009

 Education/Prior Work:

= Lincoln High School
= UW Parkside Bridge Inspection Class

 Main Job Responsibilities:
= Structure Inspection and Repair

ISLAGV. 4 |nterests / Expertise:

Inspection and
unit

Repair o
= Reach All Operation

Maintenance Section

() b=
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* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:

* Interests / Expertise:

Greg Haig, PE
 Personal / Fun Facts:
gﬁ;} @S B OB e, Ty (s v R R s




» WisDOT / BOS since 2022 (2019)

* Education:
= UW-Platteville Civil Engineering (2014)

» Main Job Responsibilities:
= Qversee region bridge inspection program
= Perform structure inspections
= Aid in scoping & project reviews
* Interests / Expertise:
= Structure inspection

Mariah Krueger, PE = Roadway design (prior to BOS)

* Personal / Fun Facts:

Inspection PM . = Enjoy travelling and outdoor activities such as hiking,

Maintenance Section m ch%al to visit all national parks (I have a long way to

*(W/é ﬂ‘ﬁ‘ Gﬁ‘) = O M ol e == %/ 5TRGCTURES




* WisDOT / BOS since 2022 (2011

 Education:
= UW-Platteville (2013)

Y » Main Job Responsibilities:
' = Bridge & Ancillary Inspection/Maintenance
* Interests / Expertise:
T = Structural Maintenance / Inspections (NCR
Philip Saeger, PE pections (NCR)

Ancillary Structure PM * Personal / Fun Facts:

North | ion Unit - WIS = Hunting & Fishing

Maintenance Section = Married with 2 boys

(% B S B O fees, Iy (E v (% STRUCTURES




* WisDOT / BOS since 2022

* Education:

= UW-Platteville (2019) BS-Civil Engineering
 Main Job Responsibilities:

= Structure Maintenance and Inspection

* Interests / Expertise:
= Bridge Maintenance and Inspection

Emerson Hegeman » Personal / Fun Facts:
Maintenance Engineer = Welder, Class A CDL, Diver, Outdoorsman

- - = | have spent time in 36 states and 5

Maintenance Section countries

"?(7/,’% ﬂ‘ﬁ‘ Gﬁ‘) D O Ao oo™ CES == (%) STRUCTURES




» WisDOT / BOS since 2022 (1989

e Education:
= Mid-State Technical College

* Main Job Responsibilities:
= Bridge & Ancillary Inspection/Maintenance

* Interests / Expertise:
= \Watersheds / Structure Maintenance & Inspection

* Personal / Fun Facts:

= Married (+30 Years) two Boys (mid 20s

= Enjoy the outdoors, camping, golf, fishing,
hunting, downhill skiing, football fan

Eugene Werner
Trans. Specialist Adv.

Maintenance Section

*W% A S B OF Hes, [y (E v (B R




Marc Roesler, PE
Maintenance Engineer

* WisDOT / BOS since 2023 (2| | |

* Education:
= UW-Platteville — Civil Engineering (ZQIO\

» Main Job Responsibilities:
= Bridge Maintenance and Inspection @

* Interests / Expertise:
= Bridge Maintenance and Inspechon
= Project Construction

* Personal / Fun Facts:

= Wife (Kristin — Married 14 years), 3 Children (Brlelle 12
Connor 10, Eliana 8)

North-H |speet|en Unit-GRE = Enjoy coaching and watching the kids sporting events.

Maintenance Section

Hunting, family vacations and being outdoors.

*Cw,ﬁ. B S B O fees, Iy (E v &) STRUCTURES




» WisDOT / BOS since 2022 (2012)
* Education:
= UW-Madison - Civil Engineering (2008)

» Main Job Responsibilities:
= Qversee region bridge inspection program

= Perform structure inspections & assist with maintenance
and scoping/project reviews

* Interests / Expertise:
= Structure inspection & maintenance

* Personal / Fun Facts:

Inspectlon PM = Wife (Christina married 13 years) & 4 Children, Preston (9),
Nlorth-lnsbection-Uni (SR andon Dawson e (8 month

: : = Enjoy kids' sporting activities, building projects around
Maintenance Section the house and anything music

“;\‘560”6‘.«,’
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Shane McCarty, PE

Ancillary Structure and

« WisDOT / BOS since 2022 (2016)
* Education:

= BSCE — UW-Milwaukee (2012)

 Main Job Responsibilities:

= Structure Inspection, maintenance work

* Interests / Expertise:

= Structure Maintenance/Inspections

» Personal / Fun Facts:

= Wife (Jenny married 16 years) 4 boys, Cooper (11),
Braylen yCalden K/Iavenck Zy per (1)

= Huge Kentucky Wlldcats Basketball and Green Bay
Packer fan. ¥y 8- -5

Maintenance PM = Enjoy watching my kids sports events, = &~ & ¢

North Inspection Unit - GRE church events, hunting, camping ; & |

Maintenance Section and golf v |
4

*f\n- 7S B T tems, Iy (E) v




* WisDOT

[ BOS since 2022 (2007)

 Education:
= [nsert here...

 Main Job Responsibilities:

= Insert here...

Kyle Harris, PE * Interests
Inspection PM " Insert

orth Inspection Unit - .

Maintenance Section = [nsert

[Kwé M B O M=, [y (E) v

| Expertise:
nere...

/FunFacts:

Nere...
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» WisDOT / BOS since 2022 (2012)
* Education:
= UW-Platteville (2008) BS-Civil Engineering
¥ ) 8 K * Main Job Responsibilities:
A : = Bridge & Ancillary Inspection/Maintenance

* Interests / Expertise:
= Structure Maintenance/Inspections

Lee Balsiger, PE

Ancillary Structure

and Maintenance PM * Personal / Fun Facts:
North Inspection Unit - EAU = Married (Chelsey), 3 kids (Dakota 13,
Maintenance Section Brooks 11, Reece 8).

*CM B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 2023 (2C° 1,

 Education:

= University Wisconsin Oshkosh (BS — Environmental
Engineering)

 Main Job Responsibilities:

e | vg = Structure inspection and Maintenance
- A * Interests / Expertise:
Sam Mattlson = Bridge maintenance/ inspection

Maintenance Engineer < Personal / Fun Facts:

North Inspection Unit- EAU — =Enjoy traveling, camping, hiking, fishing,
Maintenance Section & being outdoors

*(Wé ﬂ‘ﬁ Cﬁ‘) é _n]]]_l1 fud =0 m (Eo e }‘i}gUTQES%OSRES




Travis McDaniel, PE

Inspection PM

« WisDOT / BOS since 2001

e Education:

= University of Missouri - Columbia
= B.S./M.S. in Civil Engineering

 Main Job Responsibilities:

= Qversight of structures inspection, improvements, maintenance
and repair for NW-Superior.

* Interests / Expertise:

= |nspection Policy and Procedures
= Maintenance and Repair

» Personal / Fun Facts:

: T = Married. No Kids. Two Cats.

Maintenance Section

= Unabashed Missouri Tiger and KC Chiefs fan
= Enjoy traveling, cooking, and playing sports.

*(%ﬁ. S B O M, [y (5 v &) STRUCTURES




« WisDOT / BOS since 2023 (2018)

» Education:
= University of Minnesota Duluth
= B.S. in Civil Engineering

 Main Job Responsibilities:

= Perform structure inspections & assist with
maintenance

Vldar Sanchez E.|.T. ° Interests/ Expertise:

= Bridge Inspections and Maintenance
Maintenance Engineer < Personal / Fun Facts:

~ North Inspection Unit- Syp— - [ransplantio the Midwest — —————

: : = | earning to embrace the cold
Maintenance Section

*CM B S B O fees, Iy (E v &) STRUCTURES
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o « WisDOT / BOS since 2022 (2015)

£ F - n ' : : L
& A - NE F.ieg!on SET in construction 1995/1799%6
A e K * Education:
o M - = Michigan Tech - BS/MS - Civil/Structural (1998)
' N * Main Job Responsibilities:
S = SE Region Bridge and Tunnel Inspection Program
‘ e Manager
— = = Snooper Operator, UAS Pilot
e gl * Interests / Expertise:
= Inspection technology, data and efficiency
Scott Reay, PE = Precast/Prestressed Concrete (prior to DOT)
Supervisor » Personal / Fun Facts:

: : = Married with 2 teenage boys, enjoy boating, skiing,
South-inspection-tnit=WAU building things aroun%j the I/ﬁouse and sets %or scﬁool
Maintenance Section g
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» WisDOT / BOS since 2022 (1998)
* Education:
= UW-Madison (1989) BS-Civil Engineering

 Main Job Responsibilities:

= Qversight of structures inspection, improvements,
maintenance and repair for SW-La Crosse.

* Interests / Expertise:
= Inspection methods, quality control

Craig Flsher PE = Construction, Inspection, & Maintenance
’ * Personal / Fun Facts:
Inspection PM = National Park geek

outh Inspection Unit - )

, : = Studying to become a private pilot
Maintenance Section

QWSCONs,, _ o
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» WisDOT / BOS since 2025 (2017)

* Education:
= UW-Platteville, BS Civil Engineering (2015)

* Main Job Responsibilities:
= Structure Inspection & Repair

_4!&\

)
\
\

_— N * Interests / Expertise:
7 {fﬂ.;a'/’z‘ = Spent last 9 years in PDS
Jered Lex, PE = Structure inspection/ maintenance

* Personal / Fun Facts:
= Married with two kids (6 and 4
= Enjoy fishing and hunting

Maintenance PM

Maintenance Section

*Wﬁ- Y = N P o = s




* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:
* Interests / Expertise:

* Personal / Fun Facts:

{3; S B T Ao, Iy (Ep v e



» WisDOT / BOS since 2001/2020

e Education:

= AAS Civil En%meerlng Technology — Michigan Tech
University 19

= BSCE Civil Engineering — UW Platteville 2000

 Main Job Responsibilities:
= Bridge Maintenance Manager

, * Interests / Expertise:
LA, = Field work — on the fly/Jack of all trades

= ""4 = Being outdoors for work and play
* Personal / Fun Facts:
Steve Katzner, PE « Only child.. but I stil didn't do it
. = Hunter/Biker/Baseball coach
Inspection PM = | like lifting heavy things
: : = Wife is a Consultant
: _ = 2 kids — one of each (That's plenty)
Maintenance Section = Select-side Rugby player at UW-P
) dhdh B TR A, oy (5 o Bt omes




* WisDOT / BOS since 2021 (20 |

 Education:
= UW-Platteville (2014) BS Civi
Engineering
 Main Job Responsibilities:

= Ancillary Structures Maint./Inspection
Program Management

Hunter Waldschmidt, PE * Interests / Expertise:
= Drones, Bridge Construction

Ancillary Structure PM Personal / Eun Facts:

South-Inspection Unit - MAD = 2lbs 20z when | Was. born. Sure can't tell

Maintenance Section NOW.

*(W/é ﬂ‘ﬁ‘ Gﬁ‘) D O Ao oo™ CES == (%) STRUCTURES




* WisDOT / BOS since 2022 (1998)

* Education:
= Sparta High School/MATC for Civil Tech

 Main Job Responsibilities:
= Bridge and Ancillary Inspection

Brad Williams * Interests / Expertise:
Trans. Specialist Adv. = Golf (interest, little expertise)

gy o Unt MAD P ' Fun Facts:

Maintenance Section = Married with children

(71,@ %ﬁ)éﬂrﬂmm@éw %) STRGeTURES




* WisDOT / BOS Since 2017

e Education:

= Carroll University
* B.S. Applied Physics

= University of Wisconsin — Milwaukee
« B.S. Civil Engineering

 Main Job Responsibilities:
= |nspector, Utility Coordinator

Joel Maas « Interests / Expertise:

: = Rehabilitations
Inspection PM » Personal / Fun Facts:

South inSpeCtion Unit - WAU = | enjoy my Nintendo Switch, tennis and the Milwaukee
Maintenance Section Bucks

1
vy

I oy =
s k L JFEs.BS
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* WisDOT / BOS since 2022 (20006)

 Education:
= [nsert here...

 Main Job Responsibilities:
= [nsert here...

Jason Zemke, PE * Interests / Expertise:
Ancillary Structure PM = [nsert here...

| | . /FunFacts:
outh Inspection Unit - .

Maintenance Section = |nsert here...
() thb B I aeme 0o B o R B



« WisDOT / BOS since 2024 (2011)

 Education:
= B.S. Civil Eng - UW-Milwaukee 2008

 Main Job Responsibilities:
= [nspection and Maintenance

* Interests / Expertise:
= Construction — roadway and structure

* Personal / Fun Facts:
Ryan Schnurer = Married with 3 girls, 1 boy, 1 boy dog
Maintenance Engineer = Trying to garden — and canning
WUWU—'B%@@@@@HQQy—
og nspection . ni - Cooking
Maintenance Section = Driving girls to dance and other sports

*W% A S B OF Hes, [y (E v (B R




* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:
* Interests / Expertise:

* Personal / Fun Facts:
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* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:
* Interests / Expertise:

* Personal / Fun Facts:
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* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:
* Interests / Expertise:

* Personal / Fun Facts:
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e WisDOT / BOS since 2007

* Education:
= BSCE UW-Platteville

 Main Job Responsibilities:

| = Coordinate the Development Section (Structures
| Asset Mana?ement, Policy and Standards, Rating
and Automation)

» Interests / Expertise:
2 = Staff Development, Bridge Preservation & Asset
Management, WI Design Build, Mega/Major

Laura Shadewa|d, PE Projects, Foundation Construction
 Personal / Fun Facts:

_= Married to Jerry, Kids: Aida (21), Greta (19), Lila

Development Section cs- :,—,?5 tf;]e stands watching volleyball, swim & show
. e 00

Development Chief

QWSCONs,, _ ' » o
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* WisDOT / BOS since 2012

* Education:
‘ = University of lllinois
» * = B.S./M.S. in Civil (Structural) Engineering
J « Main Job Responsibilities:

= Qversight of load rating and permitting; complex analysis and
J i damage/deterioration repairs; BOS software and automation
T8 tools
- * Interests / Expertise:

Alex Pence PE SE = Load Ratings / Postings

= Structural Analysis Software

Super\(lsor « Personal / Fun Facts:

= Married w/ 3 kids and a dog

Development Section = Enjoy sports, the Bears, hiking, spreadsheets

*(%ﬁ. S B O M, [y (5 v &) STRUCTURES




1 * WisDOT / BOS since 2007
» Education:

= BS Civil Engineering, University of California, Davis
= MS Civil Engineering, University of Wisconsin-Madison
= MS Computer Science, Rensselaer Polytechnic Institute

» Main Job Responsibilities:

= Develop and maintain the BOS software ecosystem and
databases, including the Structures Data Warehouse

= Develop and maintain in-house custom apps, including:
Wisconsin Structures Asset Management System (WiSAMS)

J B t P E +  Structures Certification Tool (SCT)

oe a ru 5 »  Wisconsin Oversize Overweight Permitting and Analysis Software
_ System (WOO-Pass)

Structures Systems Development Engineer

Automation & Load Rating Unit * Interests / Expertise:

Development Section = 64 Squares/Catalan, Steven Pinker
= Software architecture and development, Languages

e Personal / Fun Facts:

= Born in the Philippines like Tim Tebow; Grew up in Northern Cali
= 49er & Badger Apologist

() B B O Mem [y () v
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Danielle De
Automation En

* WisDOT / BOS since 2010

e Education:

= Milwaukee School of Engineering
* B.S. Architectural Engineering
* M.S. Structural Engineering

 Main Job Responsibilities:
= Develop software to automate bridgse design
and assist the other sections in BO
* Interests / Expertise:
Tennis, PE = Tech Support on BOS Specific Software
= Excel, Box, MicroStation, Civil 3D

gineer » Personal / Fun Facts:

Automation & Load Rating Unit™— =Married with two cats
Development Section = Like to knit

) ddhBmE
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Vinoth Manoharan
IS Technical Services

* WisDOT / BOS since 2021

e Education:

= UW Madison:
» B.S. Computer Science,
* B.S. Math

 Main Job Responsibilities:
= |T Needs Coordinator
= Software Developer

* Interests / Expertise:
= Tech Support, Troubleshooting

 Personal / Fun Facts:

R
b

Automation & Load Rating Unit
Development Section

*f\”— @ S B O0 Mes, oy (E v

= Interned here before | became fulltime
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* WisDOT / BOS since 2012

* Education:
= THE Ohio State University
= B.S./M.S. in Civil Engineering (Structural)

» Main Job Responsibilities:
- Overwyht of state bridge rating program,
OSOW permitting, structural reviews
A vy * Interests / Expertise:
( = Bridge rating/analysis
= SQL programming (writing reports

KeIIy Tomjanowch PE to query data in HSI)

* Personal / Fun Facts: —
?”.dge Batlt‘q E"Q."fe?r e = | jve In McFarland with “# ;’
Automation & Loaq Rdating uni husband Joe, pup Cooper . @
Development Section (10), and baby Logan (1)

BUREAU OF
STRUCIURES
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* WisDOT / BOS since 2010

* Education:
= Marquette University B.S./M.S. Civil Eng

* Main Job Responsibilities:
= Bridge Load Ratings and Analytical Evaluations
= Bridge Strengthening and Repair Solutions

M—— . * Interests / Expertise:
Andrew Smith, PE = Finite Element Analysis

i
= FRP design - < g
Complex Structures Engineer « Personal / Fun Facts:  med
a mg n| h y i \ \ -
Development Section OUSE \ #
) dhdh B TR A, oy (5 o 5 Sdeioess




* WisDOT / BOS since 2021
e Education:

' ‘  Main Job Responsibilities:

= UW-Platteville, 2021
= Bridge Load Ratings (Local System)
= OSOW Permit Evaluation

: * Interests / Expertise:
Sam Wandeloski = Rating, Permitting, BrR

Bridge Rating Engineer » Personal / Fun Facts:
Automation & Load Rating Unit™ 14
Development Section

(71,@ %ﬁ)éﬂrﬂmm@éw %) STRGeTURES
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* WisDOT / BOS since 2012

* Education:
= BSCE, UW-Platteville, 2008

» Main Job Responsibilities:
= Bridge Management System development
= Bridge deck NDE program

* Interests / Expertise: T b
= Planning/Scoping/Funding/Data < =% —=*

— = Policy decisions/implementation ~ — ==t 7=
Phl|lp Meinel, PE = National research/NDE technology ™= ¥« S
Asset Management Engineer  * Personal / Fun Facts:

_ . 0 = Married with 4 children (ages 21, 18, 16, 16)
abiniinds “"”"" zad i »-Spiritual care visitor at University Hospita
Development Section = Farm house is rated a 4

= Climbs/removes trees
*Cw,ﬁ. B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 2016
 Education:
»BSCE, UW-Platteville
=\|SCE, lowa State
» Main Job Responsibilities:
= Bridge Data & Asset Management
Ryan Bowers, PE * Interests / Expertise:
= HSIS, WISAMS

= Bridge Preservation & Inspection Data
* Personal / Fun Facts:

Asset Management Engineer
Structures Management Unit
Development Section

() b B H e s (B g

FTR



= * WisDOT / BOS since 2007

e Education:
= BSCE UW- Madison 2002

 Main Job Responsibilities:
= Bridge Data & Asset Management

* Interests / Expertise:

Brandan Burger PE = Structures Certification
= Bridge Preservation & Inspection Data

Asset Management Engineer

Development Section = XC Skiing, Biking, Camping, Canoeing

*CM B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 1977

e Education:
=B.S.C.E. UN-Madison

» Main Job Responsibilities:

= Maintain Bridge Manual & Standards
= AASHTO Publication Coordination

* Interests / Expertise:

David T. Nelson, PE = Concrete Structures
= Barriers and Railings

* Personal / Fun Facts:
= Enjoy family activities

Structural Engineer
Policy & Standards Unit

Development Section
(3 4o B T o, oy @ o e



* WisDOT / BOS since 2010

» Education:
= UW Milwaukee
= B.S./M.S. Civil Engineering (Structural)

 Main Job Responsibilities:
= Maintain the Bridge Manual

* Interests / Expertise:
= Retaining Walls
= Accelerated Bridge Construction

James Luebke, PE

* Personal / Fun Facts:
Structural Engineer = Enjoy volunteering on the Ice Age Trail and trail
T e running.
FOlICy & otahdards Unit = 11-year-old active Border Collie (Winnie)
Development Section
*f\” b B T e, s (E v & SetimEs




« WisDOT / BOS since 2016

* Education:
= BS Civil Engineering — Michigan Technological
University
 Main Job Responsibilities:
= Design, Draft, Check new structures and rehabs
= NE Region Liaison
* Interests / Expertise:

Stacie Hausserman = Stream Crossings, finding old plans
(microfilm), examples

» Personal / Fun Facts:

Structural Engineer

FOIICY & otandards Unit = Married, we have two cats and a dog
Development Section = Enjoy live music, to paint, read, and garden
*CM B S B O fees, Iy (E v &) STRUCTURES
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* WisDOT / BOS since 2010 uiu | e

 Education:
= BSCE, UW-Madison

 Main Job Responsibilities:
= Manage & Coordinate the 4+ Design Units

* Interests / Expertise:
= Design & Construction, Specifications, Leadershlp,

D|ver3|ty/EqU|ty/InCIu3|on o T L
Aaron Bonk PE - Personal / Fun Facts: M P
Design Chief " Engaged to partner (Lua) with 4 .~ Yo d \‘ N\ ]
and Zala-8) ﬂ
= Love to play golf

Rh“ﬁ' M S D O M=, Iy (B v




* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:

* Interests / Expertise:

Insert Name
* Personal / Fun Facts:

{3; S B T Ao, Iy (Ep v e
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Najoua Ksontini, PE

Supervisor

Canciillfant Ravina I
UVUITOUIAIIL T\CVICVV Ul

Design Section

* WisDOT / BOS since 1999

e Education:

= BSCE UW - Madison

= M.S. Civil & Env Engineering, Hydrology & Hydraulics-
UW Madison

» Main Job Responsibilities:
= Supervise the Consultant Review and Hydraulics Unit

= |nterests / Expertise:
* Mentoring staff
* Hydrology

* Personal / Fun Facts:

|BUREAU OF

RC% M S D O M=, Iy (B v &5sTRUCTURES




* WisDOT / BOS since 2011

e Education:
= UW-Eau Claire
= JW-Madison

 Main Job Responsibilities:
= Consultant Review — Preliminary

* Interests / Expertise:
| - Rlewew all consultant preliminary
plans
RUth Cmsman PE . Personal / Fun Facts:

Structural Engineer = Married (Grant) with two kids
Margaux & Gabriel

= Enjoy cooking & hiking

» -
Al a a = a a i a

U U1 LC Vit VWV U

Design Section

*Cw,ﬁ. B S B O fees, Iy (E v &) STRUCTURES




Steve Neary, I‘;E
H&H Engineer

« WisDOT / BOS since 2014

e Education:

= B.S. Forestry, B.S. Horticulture — UW Madison (2007)

= M.S. Civil & Env Engineering, M.S. Water Resources Management - UW
Madison (2014)

 Main Job Responsibilities:

Hydrology & Hydraulics

Preliminary structure design (type/size/location)
Scour analysis and countermeasure design
Good vibes

* Interests / Expertise:

= 2D hydraulic modeling
= Aquatic organism passage
= Research

Consuttant Review Unit
Design Section

* Personal / Fun Facts:

= |'m growing my hair out

’?(71,’% ﬂﬁ“ S B O Mess Iy (B v (%) STRUCTURES




Max Kulick,

* WisDOT / BOS since 2014

* Education:
= University of Wisconsin - Platteville
= B.S. in Civil Engineering (Structural & Geotechnical)

 Main Job Responsibilities:

= Design, Draft, Design Check & Plans Check
Bridges, Culverts & Retaining Walls

= North Central Region Structures Liaison

* Interests / Expertise:
= Re-deck design on various girder structures
PE = Geotechnical aspects of projects
= General project coordination and field questions

Structural Engineer + Personal / Fun Facts:

Consuitant Revi
Design Section

Sl (Charlie), Son (Harvey) & Dog (Rugy) ’

= Hunt, Fish & Forage wild food

A,-«;“jz-ﬁBUREAU OF
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* WisDOT / BOS since 20xx
 Education:

* Main Job Responsibilities:

* Interests / Expertise:

Ann-Marie
* Personal / Fun Facts:

;Q; b B BB M, Iy (Ey o ®RRtetres




* WisDOT / BOS since 2011

» Education:
= University of Minnesota
= BS in Civil Engineering - Structural

 Main Job Responsibilities:
= review consultant final plans/designs

* Interests / Expertise:
= SER Liaison, Retaining Walls, Structure

T Certification s . SR
Emily Kuehne » Personal / Fun Facts:
: = Live in Windsor with
Structural Engineer nusband Jake & our
Consultant Review Unit two dogs Jovie (12) and;
Design Section Moose (12)
st L Gl nﬁ
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oA  WisDOT / BOS since 2025

r | e Education:

= B.S. Biosystems Engineering
« UW-Madison
= M.S. Engineering Management
 The George Washington Un|ver3|ty
 Main Job Responsibilities:
= Hydrology & Hydraulics
e = Preliminary Structure Design
. = Scour analysis

Azeem Ahmed, PE - Interests / Expertise:

= Scour Countermeasures

H&H Engineer = 2D modeling

— iaw [nit © Personal / Fun Facts: -
Consultant Review Unit = P& mt e

Design Section « Deer hunfing

"? Wré ﬂ‘ﬁ‘ Gﬁ‘) = O M ol Sy ey == %) STRGeTURES




WisDOT / BOS
= Joined BOS in 2011

Education:
= UW-Madison
= BS in Civil & Environmental Engineering

Main Job Responsibilities:
= Consultant Bridge Project Engineer

Interests / Expertise:
= Southwest Region Liaison
= USH 51 Corridor Liaison
= Noise Walls
= Structure Certification

Personal / Fun Facts:
Married to Britt 8 Years
Daughter Freya (2)
Have 2 English Setters: Hudson (11) & Dublin (6
Love to Cook

Collect Vinyl Records

(o
G‘, T

Jon Resheske
Structural Engineer
Consuitant Review Unit
Design Section

*Cw,ﬁ. B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 2021

* Education:
= AS - Computer Programming

= *Main Job Responsibilities:
= Record Keeping (e-submits, HSIS/ViewBridge, etc.)
= General Support Activities

* Personal / Fun Facts:
= Enjoy wilderness canoeing with my husband, John.

Sarah anht We've done fly-ins into the Canadian interior and

paddled out. No clocks or technology allowed on

Records Program Associate  these trips ;-)
: : = Big Badger volleyball fan.

: : = 17 years of my career was in IT Automation Security
Design Section & IT Compliance.

*Cw,ﬁ. B S B O fees, Iy (E v &) STRUCTURES
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* WisDOT / BOS since 2016

“‘\.“"ni.tii* ’ .
P o W PR TR T = BSCE UW-Madison....Go Badgers!

S LA R4 . Main Job Responsibilities:
Q T o = Supervise the design unit — assign & review
| ! SR work; coordinate with DOT Regions, Consultants

> - 7 F‘h—*

and Industry on various questions/topics related to

_ ” v, structures
i & &« e |Interests / Expertise:
u— = Structure Design, Staff Development, Design &
Dominiaue Bechle, PE Detailing Process Improvement
: * Personal / Fun Facts:
Supervisor = Mom of 2 boys, Oscar (15) and Oliver (13)
: : = Love coo.king,.runninﬁ, live music, and most of all
Design Section adventuring with my husband and boys!

() #hob B ER Ae o G o B L Rres




* WisDOT / BOS since 2010

* Education:

=B.S. Civil Engineering- UW-Madison
* Main Job Responsibilities:

= Bridge and retaining wall design

* Interests / Expertise:
Chris Doll. PE = Structural Analysis and Behavior
)

* Personal / Fun Facts:

Structural Engineer
esign uni
Design Section

QWSCONs,, _ o
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* WisDOT / BOS since 2021

 Education:
= BSCE UW-Madison

» Main Job Responsibilities:

= Design, Draft, Check new structures and rehabs
= |iaison for the Mason St/STH 54 bridge

* Interests / Expertise: P AEYE BT

‘ = Stream Crossings, Rehabs “t::mm‘
Ann Thlelmann PE = Construction Inspection g %a y.

Structural Engineer e Personal / Fun Facts: |
Design Unit "A” = Live in DeForest w/my husband and two dogs
Design Section = Enjoy baking, golfing, reading and kickball

*Cw,ﬁ. B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS Since 2020

* Education:
= National Taipei University of Technology
« B.S Civil Engineering
= National Cheng Kung University
 M.S Structural Engineering

» Main Job Responsibilities:

= Design, draft, and check structures such as bridges, box
culverts, noise barriers, and retaining walls. Provide
quantity calculations and cost estimate of all designs.

Isatou Ceesay « Interests / Expertise:
= Bridge Design
Structural Engineer = Box culverts

: . « Married with 5 kids
Design Section = Enjoy eating out and taking vacations

QWSCONs,, _ o
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* WisDOT / BOS since 2021

e Education:

= University of Minnesota Duluth
« B.S. Civil Engineering with structural emphasis

 Main Job Responsibilities:

= Design, draft, and check plans for new or
rehabilitated structures.

~ . elInterests / Expertise:
Lexi Hanley = Single span bridges, culverts

Structural Engineer ° Personal / Fun Facts:

LI = Taken a tour of the White House in Washington D.C.
Design Section

*(W/é ﬂ‘ﬁ‘ Gﬁ‘) D O Ao oo™ CES == (%) STRUCTURES




* WisDOT / BOS since 2021

* Education:
= UW - Platteville
« B.S. Civil Engineering, Structural Emphasis
* Main Job Responsibilities:

= Design, drafting, and checking of various
structures & structure plans

lan Lindloff . InteBrgsts/ Expertise:
= Bridge Design
Structural Engineer » Personal / Fun Facts:
Design Unit"A" = Built my own personal PC
Design Section = D&D enthusiast and a "forever DM"
) dhdh B TR A, oy (5 o Bl




* WisDOT / BOS since 2026

» Education:
= PhD Candidate in Civil Engineering — Structural Engineering
» Marquette University
= MSc in Civil Engineering — Earthquake Engineering
* University of Tehran

 Main Job Responsibilities:

= Design, draft, and check plans for new or rehabilitated
structures

Emad Farahani * Interests / Expertise:

. = Structural Analysis and Design!
Stru,CturaI, Engineer, Personal / Fun Facts:

= Enjoy playing the piano, working out, running, and Ias
bug n%? Iegstgreadiﬁg applied ph%osophy! ’

& g

] - R s

i o

| o

. A s
o

Design Section
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* WisDOT / BOS since 2000

e Education:

: SL)J%/;/-Sheboygan — Liberal Arts Summer Courses (1998-

= MATC-Milwaukee - Civil Engineering Technology
Associate's Degree (1998-2000)

= UW-Madison — Engineering Courses (2000-2004)

 Main Job Responsibilities:
= Drafting & Detailing Structure Plans

* Interests / Expertise:

- = Playing golf, Watching and cheering on my favorite
Joel Huenmk Wis%o%s?n Sports tea?ns and travel?ng to different neat

places in the United States
e Personal / Fun Facts:

Structural Detailer

Design Unit A" = [ helped with the construction of the Brewers stadium
: : when it was being built back in 2000 and | was once in
Design Section the audience on "The Price is Right" back in 2012.

QWSCONs,, _ o
() b B T e, o, (B o Lt
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= Drafting / Detailing Structure Plans
* Interests / Expertise:

« WisDOT / BOS since 2023
* Education:
= Midlands Technical College (SC)
 Main Job Responsibilities:
= Started drafting in 2006, worked on
- e Structural, Roadway, Civil construction
Dimitrios Haftoglou plans.
* Personal / Fun Facts:
= Marri Beth (2 wo kids Henr

Structural Detailer

es?gn ni . Penny. Enjoy Soccer, Golf and College
Design Section Football.
em,a. i S B OB M=, 0y &y v B L Rres
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e WisDOT / BOS since 2023

* Education:
= BS, UW-Madison
= MS, University of Texas at Austin

» Main Job Responsibilities:

= Supervise design unit, review plans and estimates,
coordination with DOT Regions and consultants.

"‘\\\'_\_E_ = |Interests / Expertise: structural analysis, bridge
D f'}‘s design, load rating, bridge inspection
' i » Personal / Fun Facts:
Kyle Busch, PE = Wife (Julia) is also a civil engineer.
_ = Son (Isaac) born December 2022.
Supervisor = Love to hangout with our dog (Avett), he’s an

: : = Enjoy biking, XC skiihg, running, hiking
Design Section

Q500N _ —
%(3,{; A S B T M, oy (E v &/sTRUCTURES




Alex Crabtree PE

Structural Engineer

« WisDOT / BOS since 2010

 Education:

= Milwaukee School of Engineering

« B.S. Architectural Engineering
« M.S. Structural Engineering

 Main Job Responsibilities:
= Design
* Interests / Expertise:

= Structure Design, Ancillary structures: Sign
structures & Traffic Signals

Design Unit"B”
Design Section

*(Wré ﬂ‘ﬁ‘ﬁg@.ﬂ.

* Personal / Fun Facts:
= Married with 2 kids

| M, [ (B v &sTrocTures




* WisDOT / BOS since 2015

‘? » Education:
L & = UW-Platteville

= B.S. Civil Engineering

 Main Job Responsibilities:

- Desqn Draft DeS|gn Check & Plans Check Bridges, Culverts
& Retaining Walls

= Northwest Region Structures Liaison
* Interests / Expertise:

= Rehab projects
Dan MO“I’OE, PE = Bridge Design/Retaining Walls

Structural Engineer » Personal / Fun Facts:
= Married, 4 kids

vesign unit”s’ = Enjoy music and automotive
Design Section = Once tackled a shoplifter at West Towne mall

*CM B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 2014

* Education:
= UW-La Crosse (B.S. Physics)
= UW-Madison (B.S. Civil Engineering)

 Main Job Responsibilities:
= Structure design, plans drafting, QC of same

* Interests / Expertise:

Micah Brooks, PE = Box culverts, sign structures, FRP

:  Personal / Fun Facts:

| E

§trqctulrla\ ) "ll%lneer = Muay Thai enthusiast, cat owner, sci-fi &
PISEL SN [ fantasy aficionado

Design Section

(% B S B O fees, Iy (E v (% STRUCTURES




* WisDOT / BOS since 2022

* Education:
= University of Wisconsin — Madison
* Ph.D. in Structural Engineering (2021)
= University of Tehran:

« B.S. in Civil Engineering (2010)
» M.S. in Structural Engineering (2012)

P - - * Main Job Responsibilities:
2 o e = Designing, Drafting, & Checking
NN * Interests / Expertise:
Vista Shahrlarl PE = Structural Design/Analysis
= Rehabs
Structural Engineer " Research / Learning
S I = Married (Afshin) with 1 kid (Raunika)

Design Section = Enjoy cooking and baking

"?(7/,’% ﬂ‘ﬁ‘ Gﬁ‘) D O Ao oo™ CES == (%) STRUCTURES




* WisDOT / BOS since 2021

- * Education:
' &/ = UW Milwaukee
- | =B.S. Civil Engineering (2021)
- = M.S. Civil-Structural Engineering (2024)

7 % % ) = * Main Job Responsibilities:
o1 PR = Designing, Drafting, & Checking

Ryan Harris, PE, SE  ° Interests / Expertise:
= | earning & Teaching

Structural Engineer
esign uni
Design Section

= Married, no kids yet

Q500N _ —
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. * WisDOT / BOS since 2023

* Education:
= UW-Platteville
B.S. Civil Engineering
= Purdue University
M.S. Structural Engineering

» Main Job Responsibilities:

: Designing, drafting and checking new
Chris Kusiak roadway structures and rehab. projects
Structural Engineer . Interests / Expertlse

Iearnlng and big data

Design Section

*f\”— A S B TR e, oy (S v e




* WisDOT / BOS since 2025

 Education:

= UW-Platteville, 2024
« B.S. Civil Engineering

» Main Job Responsibilities:

= Designing, drafting, and checking new roadway
structure and rehabilitation projects

* Interests / Expertise:
= Concrete technologies, learning

: * Personal / Fun Facts:
Sarah McAllister = Getting married in June!
Structural Engineer = | ove to be outside with our dog
" Y = Enjoy cooking and baking
vesign unit b = Huge fantasy reader
Design Section = Extremely crafty

*(w B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 2000

e Education:

= Colorado Mountain College-Liberal Arts
= MATC / Madison-Civil Engineering Technology

 Main Job Responsibilities:
= Drafting / Detailing Structure Plans

* Interests / Expertise:

: = Expert Draftsman / Interest all things Bryan Adams
Warner Risser = Typically the draftsman for the Most Complex Bridges

Structural Detailer * Personal / Fun Facts: ot
N = Downbhill Skiing, Listening to Music, Playing with guitars
pesign unit b

= Kentucky Derby Horses & Names and watching them

b &

Design Section race!
() 4 B 3 b oy 2 o B &fbeTimes
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« WisDOT / BOS since 2000
= NE Region SET, 1998-1999, Design & Construction
= NE Region PDS Design & Construction 2000-2001

e Education:

= JW-Platteville

« B.S. in Civil Engineering - Structural Emphasis
 B.S. in Mathematics

» Main Job Responsibilities:
= Structure fabrication and inspection program

oversight
Kristin Revello, PE -« Interests / Expertise:
' = Fabrication
fﬂl;?aﬁgv ésggbricati on Inspection = Represent BOS on the WisDOT Prestressed Girder
.—p—BlanLCemﬁcaiLonBeweuueamLCRD—
Unit » Personal / Fun Facts:
Design Section = | volunteer as a Firefighter and Advanced EMT

*CM B S B O fees, Iy (E v &) STRUCTURES




* WisDOT / BOS since 2022

e Education:
= BSCE UW-Madison 2001

 Main Job Responsibilities:
= Concrete shop drawing review

* Interests / Expertise:

John Rublein. PE = Bridges, Earth & Water Retaining
Structural Engineer Structures, Hydraulics, Materials

Metals & Fabrication Inspection * Personal / Fun Facts:

Unit = | enjoy bicycling and music
Design Section
%(:ﬁ; %&@ﬁfﬂm%@w %/ 5TRGCTURES
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* WisDOT / BOS since 2014
 Education:

= B.S. Civil Engineering — University of Puerto Rico
= M.S. Civil Engineering — UW Madison

 Main Job Responsibilities:

= Review shop drawings for steel structures and
components, fabrication and inspection procedures,
repairs and modifications

= BOS Fabrication Library management

= * Interests / Expertise:
Carla PI'IﬂCI_pE, PE = Steel bridges, Fabricated Bridge Components,
Structural Engineer Materials
Metals & Fabrication Inspection ¢ Personal / Fun Facts:
Unit = | enjoy making attempts at rock climbing and biking

Design Section
() b B TR A, oy B o R e




* WisDOT / BOS since 2018
e Education:

' l Wisconsin Welding Services Green Bay

= Weld Inspection Training
 Main Job Responsibilities:
= Provide Quality Assurance
Inspections at fabricators facilities

Ryan Janssen, CWI * Interests / Expertise:
Structures Fab Inépector = Fabrication, Inspection, Welding
Metals & Fabrication Inspection * Personal / Fun Facts:

Unit = Ranching, Hunting, Fishing , Softball
Design Section
S e BRI e
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* WisDOT / BOS since 2023

e Education:

« South Branch Valley Technical Center-Combination
Welding (93-94)

« US Navy-Builder (94-99)

* Main Job Responsibilities:
« Steel Fab Insp, Welding Inspection, NDT

Bill Hardy CWI * Interests / Expertise:

Structures Fab Inspector :
Metals & Fabrication Inspection * Personal / Fun Facts:

» Welding, NDT

Unit
Design Section

*(W.é ﬂﬂ“ﬁ;@.nﬂ]_

 Four overseas deployments to various Mediterranean
and South Pacific islands.
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Trans 213, WiSAMS, and the Local Bridge Program

Laura Shadewald
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Why Change Trans 2137

* What is Trans 2137
= State Statute 84.18

= Administrative Code — Defines the Local Bridge Program
 Eligibilty
* Entitlement

= |ocal Bridge Program

« “...relating to the method of determining eligibility for funding the acceleration
of the reconstruction or rehabilitation of seriously deteriorating local bridges.”
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Why Change Trans 2137

* Aim for “right work, right time” to get as much life out of a
bridge as possible

= “Deficient bridge” requirement makes rehab work very difficult
 Must be NBI 4 (poor) or less

= Sufficiency rating is an outdated measure (eliminated in 2012)
* Doesn't fully capture bridge condition or needed work
» Data used to calculate is obsolete

= “10-year rule” is no longer a Federal rule
* Could make preservation work difficult
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Why Change Trans 2137

* Rehabilitation vs. Replacement - Trans 213.03 (2)

MR A, o (a2

= Sufficiency Rating (SR) < 80 = Rehab eligible
= SR < 50 = Replacement eligible

(2) REPLACEMENT AND REHABILITATION. (a) An eligible local
bridge project under sub. (1) may be for replacement of the bridge
if the bridge has a current sufficiency rating of less than 50.

(b) An eligible local bridge project under sub. (1) may be for
rehabilitation of the bridge if the bridge has a sufficiency rating of
80 or less. An engineering study shall be undertaken and funded
independently by the eligible applicant that indicates that any
rehabilitation would be cost effective, would extend the life of the
bridge by at least 10 years, and would correct all deficiencies. If
conditions exist that would prevent the completed improvement
from correcting all deficiencies, the department may determine if
the proposed project is eligible based on safety and the public
interest.




Why Change Trans 2137

* SR is 595% based on NBI condition rating

= Element ratings not included

*45% other items
= # of lanes, roadway width, detour length, etc.

* Essentially a replacement-only program

= Criteria makes rehab, preservation very
difficult

= For rehab, SR < 80, but also deficient
» At that point, most rehab options aren’t appropriate
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Why Change Trans 2137

 Rehab and preservation in addition to replacement work

= Understand funding, other considerations don't always allow for the
“Ideal” treatment

= Do the best we can — don’t want to throw away usable life
e Car analogy

« Sufficiency Rating-based eligibility criteria sometimes stands in
the way of this goal
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Overview of the New”* Trans 213

* Goals:
= Do the right work on the right bridges at the right time
= Remove barriers for local owners to submit needed bridge work

o Still need to connect Trans 213 to State Statute 84.18
= 1st eligibility screening

= “The bridge has observed deficiencies documented in the most
recent inspection.”
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Overview of the New”* Trans 213

» 2nd eligibility screening
= “The bridge meets the criteria noted in Table 1 or Table 2 below.”

Rehabilitation Reconstruction
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Overview of the New”* Trans 213

» 3rd eligibility screening: Bridge Project Scope Eligibility List

Structure #
B020423
B030725

B050026

= Bridges on list can be submitted for funding consideration

Feature Under Deck Area (sf) |Deck NBI |Superstructure NBI |Substructure NBI |Culvert NBI |Proposed Work Concept

Region |County Municipality Feature On

[NW__[ASHLAND |COUNTY |[T-MARENGO  [CTHGG  [MccARTHYcReek | 655 | 5 | 3 | 4 | N [REPLACESTRUCTURE |
[NW__[BARRON |COUNTY [cCHETEK  [cTHss  fcHETekmiveR | 435 | s | 4 | 5 | N |NOWORKCONCEPT IS PROPOSED. |
[NW__[BAYFIELD |COUNTY |[T-NAMAKAGON [0 |[NAMEKAGONLAKE| 6583 | s | 6 [ 4 | N |NOWORKCONCEPT IS PROPOSED. |
[NW __ [BAYFIELD |TOWN [T-MASON _ |BIBONRD  [WHITERIVER | 2472 | 6 | 6 | 4 | N [NOWORKCONCEPT IS PROPOSED.|
[NW__ [BAYFIELD |TOWN  [T-BARNES  [SOUTHSHORERD [EAUCLARELAKES| 935 | 5 | 5 [ 4 | N |REPLACESTRUCTURE |
[N |BROWN |COUNTY |T-NEWDENMARK [k8  NESHOTARIVER | 12935 | 4 | 4 | 5 | N  |REPLACESTRUCTURE |

8050008 [WREPLACESTRUCTURE |

R
B050026 || [CONCRETE OVERLAY
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Overview of the New”* Trans 213

» 3rd eligibility screening: Bridge Project Scope Eligibility List
= Bridges not on list can be submitted, as long as they meet the 15t &
24 eligibility screening AND with engineering study justifying work
* Reviewed by WisDOT Bureau of Structures

“If the bridge in question does not appear on the list as replacement-eligible, the local
owner may submit an application with a replacement scope, but it shall be accompanied
by an engineering study providing justification. The justification should consider the
timing of the proposed project, consideration of alternative scopes, safety of the
traveling public, maintaining serviceability of the structure, and cost-benefit of the
proposed scope versus other viable options.”
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Overview of the New” Trans 213
* REVIEW - three-step screening:

1. Must have observed deficiencies (cracking, rust, etc.)
2. Bridges condition meets the requirements of the eligibility tables

3. Bridge has a work action on the bridge project scope eligibility list

= |f a bridge only meeting step 1 and 2, can still submit with an
engineering study to justify the work
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Current Bridge Asset Management

* To assist with planning and programming bridge work,
WisDOT developed the Wisconsin Structures Asset
Management System (WiSAMS)

* WiSAMS is a tool, computer software
* Developed, maintained by WisDOT engineers

* |dea was to use products off of previous efforts

e Use bridge inventory data and condition data combined with
preservation policy in order to systematically determine bridge
preservation, rehabilitation, and replacement needs at a network-
level.
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Current Bridge Asset Management

Philosophy behind WiSAMS

* Replace Structure

* Replace Superstructure
* (often defaults to Replace Structure

* Replace Deck

Sequencing

* Thin Polymer Overlay
* Concrete Overlay
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BUREAU OF

SIRUCIURES

WiSAMS rules

Rules listed in order of evaluation in each year of analysis. See Bridge Manual 41.2.1 for

additional explanation of WiSAMS analysis.

AND (SCCR = TRUE OR LOADCAP <5 OR NSUP
<=3 OR FRCR = TRUE) AND BRIDGEAGE »50] )
NSUB <3.5 AND (Q30F206 + Q40F206 + Q30F228 +
Q40F228)/(QTOF206 + QTOF228) > 0.50 OR (Q40F206 +
Q40F228)/(QTOF206 + QTOF228) > 0.30

OR ( (NDEC

QTOF38 = 0 AND NSUP <3.5 AND NSUB >4.5 AND NDEC <=4 AND (

((Q20F1080 + Q30F1080 + Q40F1080 + Q30F1130 +

Q40F1130)/QTOF1080PARENT =0.15) OR ((Q20F1080 + Q30F1080 +

Q40F1080 + Q30F1130 + Q40F1130)/QTOF1130PARENT >0.15) )

QTOF38 >0 AND NSUB >4.5 AND | NDEC <=4 AND ( ((Q20F1080 +

Q30F1080 + Q40F1080 + Q30F1130 + Q40F1130)/QTOF1080PARENT
.20) OR ((Q20F1080 + Q30F1080 + Q40F1080 + Q30F1130 +

AND ( {(Q20F1080 + Q30F1080 + Q40F1080 + Q30F1130 +
Q40F1130)/QTOF1080PARENT >0.15) OR ((Q20F1080 + Q30F1080 +
Q40F1080 + Q30F1130 + Q40F1130)/QTOF1130PARENT >0.15) ) AND

15000 AND | BRIDGEAGE < 75 AND LOADCAP =5 AND
QTOF38 = 0 AND { (Q20F1080 + Q30F1080 + Q40F1080 + Q30F1130 +
Q40F1130)/QTOFL080PARENT >0.14 OR (Q20F1080 + Q30F1080 +
Q40F1080 + Q30F1130 + Q40F1130)/QTOF1130PARENT >0.14 ) AND
NDEC <=4 AND NSUB >3.5 AND NSUP >3.5 ) AND ( ( BRIDGEAGE >25
AND NSUP >4 AND NSUB >4 AND ( ( (Q30F8516+Q40F8516)/QTOF8516 )
=0.25) ) )
{ BRIDGEAGE < 75 AND LOADCAP = 5 AND QTOF38 = 0 AND | (Q20F1080
+030F1080 + 040F1080 + Q30F1130 + Q40F1130)/QTOF 1080PARENT
>0.14 OR (Q20F1080 + Q30F 1080 + Q40F1080 + Q30F1130 +
Q40F1130)/QTOF1130PARENT >0.14 ) AND NDEC <=4 AND NSUB >3.5
AND NSUP >3.5 ) AND | ( BRIDGEAGE > 25 AND NSUP >4 AND N5U
AND ( ( (Q30F8516+Q40F8516)/QTOF8516 ) >0.25) ) )
ADTO 5000 AND BRIDGEAGE < 75 AND LOADCAP = 5 AND QTOF38
=0AND( (Q20F1080 + Q30F1080 + Q20F1080 + Q30F1130 +
Q40F1130)/QTOF1080PARENT >0.14 OR (Q20F1080 + Q30F1080 +
Q40F1080 + Q30F1130 + Q40F1130)/QTOF1130PARENT >0.14 } AND

AND NSUB >3.5 AND NSUP >3.5
BRIDGEAGE < 75 AND LOADCAP =5 AND QTOF38 = 0 AND ( (Q20F1080 +
Q30F1080 + Q40F1080 + Q30F1130 + Q40F1130)/QTOF1080PARENT
»0.14 OR (O20F1080 + Q30F1080 + Q40F1080 + Q30F1130 +
Q40F1130)/QTOF1130PARENT »0.14 ) AND NDEC <=4 AND NSUB=>3.5
AND NSUP >3.5

Work Description

REPLACE STRUCTURE

REPLACE STRUCTURE
(added for local program only)

REPLACE STRUCTURE

REPLACE SUPERSTRUCTURE

REPLACE SUPERSTRUCTURE

REPLACE DECK / THIN POLY OVLY /
PAINT

REPLACE DECK / PAINT (COMPLETE)

REPLACE DECK / THIN POLYMER
OVERLAY

REPLACE DECK




Current Bridge Asset Management

Projecting future condition using deterioration curves

* Project forward one year, Deck Deterioration - NBI
run again

* Project forward two years,
run again

y =-2E-05x*+0.0023x*-0.1832x +9
@ R? =(0.9937

 And so on...

* Look at a 6-year window
for eligibility

o =, N W s U OO N 0 W

o
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Current Bridge Asset Management
How does WiSAMS work?

Inventory Data N Preservation . Scope
Condition Data Policy Eligibility

(WisDOT Bridge
(HSIS) Manual Chapter 42)
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Current Bridge Asset Management
Run WiSAMS for all local bridges to produce eligibility list

Diata fram February 2025, *Amended 87252025

if o bhridge is not listed befow, the inspection doto did not support work wien this ikt wos generoted.

Bridge Project Scope Eigibility List
WiLDOT Bureaw ol Structures

County

Region

Structureld

Dwner

Iunicipality

Service Feature On

Service Festure Under

Last Inspection

Date

Inspected
NBI

Work Concept

ASHLAMD

BO2D007

COUNTY

T/CHIPPEWA

CTH GG

E FE CHIPPEWA RINER

Bf16/2024

576

[03) OWERLAY DECK - CONCRETE |Rehab)

ASHLAND

BXD0L0

COUNTY

TISHANAGOLDEN

CTH GG

MOOSE RIVER

B/16/2024

666

(03) OVERLAY DECK - CONCRETE |Rehab)

ASHLAMD

EO20038

TOWN

T/ IACORS

GEDRGE BAY ROAD

E FE CHIPPEWA RIVER

Bf16/2024

665

[03) OWERLAY DECK - COMCRETE |Rehab)

ASHLAND

BO2D0GE

TN

T/PEEKSWILLE

SINK HOLE AD (Dead End]

E FE CHIPPEWA RIVER

Bf16/2024

8349

[37) OWERLAY DECK - THIN POLYMER

ASHLAND

PO2000G

TOWN

T/CHIPFEWA

CUT OFF ROAD

BUTTERNUT CREEK

B/16/2024

655

[03) OWERLAY DECK - CONCRETE |Rehab)

BARRON

BO30002

CiTe

C/RICE LAKE

BAAIN AVE

RED CEDAR RIVER

8/23/2024

397

[77) OWERLAY DECK - THIN POLYMER

BARROM

BO300ES

COUNTY

T/CHETEK

Ll

POKEGAMA FLOWAGE

72872024

558

[03) OWERLAY DECK - COMCRETE |Rehab)

BARRON

BOZ0200

OOUNTY

T/DOYLE

CTH NN

SPRING CREEK

4f28/2023

394

[77) OWERLAY DECK - THIN POLYMER

BARROMN

EO30201

COUNTY

T/SI00U CREEK

CTH &

SIDU CREEK

4283023

9949

[77) OWERLAY DECK - THIN POLYMER

BARRON

FO30012

TOWN

T/STANFOLD

20 1/2 AVE

ENGLE CREEK

5/23/2024

676

[03) OWERLAY DECK - CONCRETE |Rehab)

BARROM

PO30037

COUNTY

T/ACHETER

5]

CHETEX RIVER

7F28/2024

7565

[03) OWERLAY DECK - CONCRETE {Rehab|

BARRON

PO30059

TOWN

T/OAK GROVE

ZETH AVE

BRELL RIVER

51772024

.75

(03) OWERLAY DECK - CONCRETE [Rehab)

BARROM

POI0A0Z

TOWN

T/CLINTON

1ETH AVE

HAY RIVER

50112024

5:5:7

[03) OWERLAY DECK - COMCRETE |Rehab)

BARRON

POI0L0E

TOWN

T/CLNTON

15TH AVE

HAY RIVER

5112024

6766

[98) OWERLAY DECK - COMCRETE / PAINT

BARROMN

PO301I09

TOWN

T/OLNTON

11TH 5T

VERMILLION RIVER

5/Rf2024

688

[03) OWERLAY DECK - CONCRETE |Rehab)

BARRON

e S ]

TOWN

T/ ARLAND

10 1/2 AVE

HAY RIVER

/18,2024

7548

[38) OWERLAY DECK - CONCRETE / PAINT

BARROM

POIDLIS

TOWN

T/CHETEK

OTH AVE

MOOSE EAR CREEK

7/30/2024

654

[91) REPLACE STRLMTURE

BARROM

POIOLIE

TOWN

T/CHETEK

12TH AVE

MOOSE EAR CREEK

6/24/2024

Tl

[03) OWERLAY DECK - CONCRETE |Rehak)

BARROMN

PO0128

TOWN

T/DOVEE

5 34 Averiue

TEM MILE CREEX

Bf23 2024

73

[03) OWERLAY DECK - COMCRETE |Rehab)

BARROMN

PO3O129

TOWN

T/DOVRE

STH AVE

BEAVER CREEK

Bf23/3024

767

[98) OWERLAY DECK - CONCRETE / PAINT

BARROM

PO30135

TOWN

T/DALLAS

2 1/2 AVENUE

UPPER PINE CREEK

12/11/2024

446

[91) REPLACE STRLMTURE

BARROM

PO30139

TOWN

T/PRAIRIE FARM

15T AVE

HAY RIVER

Bf 2172024

0

[03) OWERLAY DECK - CONCRETE |Rehab]

BARRON

P01

TOWMN

T/ VANCE CREEK

4172 AVE

S FE HAY RIVER

E/O 2024

6:8;7

[03) OWERLAY DECK - CONCRETE {Rehab|
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Current Bridge Asset Management
WiSAMS depends on good input

* Accurate inspection information is critical!
*Both NBI and element information

* Notes can be very helpful, but don’t put information
ONLY in notes.

* Photos, Photos, Photos to support the data
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2025 Local Program Solicitation

 DRAFT Application Numbers
128 applications

78 replacements
* 50 rehabilitation
« 5TPO
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What’s my role as a Consultant?

* Quality Inspections

* Locals Familiarity

* Ensure recommendations align with Bridge Manual
Policy

* Reach out to BOS with Questions
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Questions?

Laura.Shadewald@dot.wi.gov
608-267-9592



Thank you!

Structrual Engineers Symposium

May 26, 2026



Standard Specification
ReOrganization - Materials

Myungook (MK) Kang

WisDOT Structural Engineers Symposium
May 26th 2026



Material Specification ReOrganization

« Why are we doing this?
= Materials specs spread across multiple locations

« Standard Specification, CMM, APL guidance etc.
 Materials specs are in x.3 Construction

= \What if all materials specs are consolidated into one
chapter?

 Who are doing this?
= Collaborate with multiple groups - BTS, BOS, Tech Teams




Existing specification

* 505 Steel Reinforcement

= 505.1 Description
= 505.2 Materials

» Bar Steel Reinforcement

» High Strength Bar Steel
Reinforcement

« Coated High-Strength Bar Steel
Reinforcement

e \Welded Steel Wire
e Dowel and Tie Bars
» Bar Couplers

= 505.3 Construction (Stay)
» 645.4 Measurement (Stay)
= 645.5 Payment (Stay)

‘\\gconr 5,4’

B SR &

505 Steel Reinforcement

505.1 Description

() This section describes furnishing and placing bar steel, high-strength bar steel or coated high-strength
bar steel.

505.2 Materials
05.2.1 Genera
(1) Use deformed reinforcing bars unless the contract specifies otherwise.

@ Unless the plans show otherwise or the special provisions specify otherwise, use the deformed type
for all bar steel, all high-strength bar steel, and all coated high-strength bar steel reinforcement. If
plain, round steel reinforcement is specified, conform to ASTM A675, grade 80.

3 Use fabrication tolerances for straight and bent bars specified in Subsection 4.3, Tolerances, of the
American Concrete Institute Committee 315, in the American Concrete Institute Detailing Manual.

@ Unless the contract specifies otherwise, submit a manufacturer's certified report of test or analysis
showing the reinforcement conforms to the specifications to the engineer before incorporating the
reinforcement into the work.

505.2.2 Bar Steel Reinforcement

(1) Conform to AASHTO M31, type S or type W.

505.3 Construction 505.

05.3.1 Genera 505.
Store reinforcement above ground on platforms, skids, or other supports. Protect from mechanical Stor
injury and deterioration from exposure. Store epoxy-coated reinforcement on wooden cribbing and  injur
handle without dragging or dropping using padded or non-metallic slings. _han

(1) The department wiiT v

easure the Bar Steel Reinforcement bid items by the pound acceptably
completed. The department will compute the bar weight from the nominal weights for corresponding
sizes for deformed bars in AASHTO M31. The department will not measure the following:

505.5 Payment o T -

(1) The department will pay for measured quantities at the contract unit price under the following bid
items:

ITEM NUMBER DESCRIPTION UNIT
505.0100 Bar Steel Reinforcement Structures LB
505.0400 Bar Steel Reinforcement HS Structures LB
505.0600 Bar Steel Reinforcement HS Coated Structures LB
505.0900-0919 Bar Couplers (size) EACH



New Specification

* 505 Steel Reinforcement

= 505.1 Description
505.2 Materials

Only with links to materials

505.3 Construction (Stay)
645.4 Measurement (Stay)
645.5 Payment (Stay)

ﬁ\sconr,,*

505 Steel Reinforcement
505.1 Description

i1y This section describes furnishing and placing bar steel, high-strength bar steel or coated high-strength
bar steel.

ENE 2 Matariale

(1) Provide materials as specified in:
Bar Biesl Reinferoement. . i v i sl
ReitOrearmenE S oM L. i o D S e R et S G 8 DS s i e i Tl Gl
Welded Steel Wire Fabric Concrete Welded Steel Wire Fabric Concrete Reinforcement ..
Dowel Bars and Tie Bars........... PR e R s R e e o sesiarszlll:
Bar Couplers....omnsianannngg R A TR T SR ST

QUI.Q UL ULLIUN

505.3.1 General

i1y Store reinforcement above ground on platforms, skids, or other supports. Protect from mechanical
injury and deterioration from exposure. Store epoxy-coated reinforcement on wooden cribbing and
handle without dragging or dropping using padded or non-metallic slings.

izy Cover epoxy-coated bars in storage, or placed in a bridge deck mat, with an opaque engineer-
approved material to prevent cumulative exposure to sunlight for more than 2 months before being
embedded in concrete. Include portions of partially embedded bars left exposed between construction
stages.

3 Mark reinforcement to facilitate inspection and checking. Ensure reinforcement is free from detrimental
dirt, dust, paint, oil, or other foreign material when placed in the work. The engineer will not reject
reinfarcement with rust, seams, surface irregularities, or mill scale if the weight, dimensions, cross-
sectional areas, and tensile properties of a hand wire-brushed test specimen conform to AASHTO
M31.

) The contractor may field cut reinforcement by sawing, using abrasive cut-off blades, or flame cutting.
Do not flame cut epoxy-coated reinforcement.

505.3.2 Bending

j M DI A s (E



New specification

e 710.1 Prestressed Reinforcement
710.2 Bar Steel Reinforcement

710.3 Reinforcement Coating

710.4 Welded Steel Wire Fabric
Concrete Reinforcement

710.5 Dowel Bars and Tie Bars

500"’,*

B s TL_ oo @

710.6 Bar Couplers
No

Construction/Measurement/Payment

710.1 Prestressed Reinforcement

OVIU onitg conforming to ASTM A4186, grade 270. Use high tensile
strength, 7-wire strands of the nominal diameter the plans show.

izy Document quality control testing for high tensile strength pretensioning according to AASHTO T244 at
BLE gl Qe 1= L =

= ] ] 1€ [1EH
710.2 Bar Steel Reinforcement

.2.1 Genera
i1y Use deformed reinforcing bars unless the contract specifies otherwise.

izy Unless the contract specifies otherwise, use deformed type for all bar steel, high-strength bar steel,
and all coated high-strength bar steel reinforcement.

@ Use fabrication tolerances for straight and bent bars as specified in Subsection 4.3, Tolerances, of the
American Concrete Institute Committee 315, in the American Concrete Institute Detailing Manual.

) Provide a 5-foot cut sample piece to the engineer for each bar size that exceeds 50,000 pounds on
the contract.

i) Provide bar steel reinforcement conforming to table 710-2.

Table 710-2 Bar Steel Reinforcement Requirements

MATERIAL TEST METHOD CONFORMANCE
Bar Steel Reinforcement AASHTO M31 type S or type W
Bar Steel Regforcemenl - Plain, ASTM AB75 grade 80
ound
High-strength Bar Steel AASHTO M3111- 54 grade 60, type S or type W
Reinforcement ASTM A706! grade 60

Coated High-strength Bar Steel

Reinforcement(2. & £5 AASHTO M31 grade 60, type S or type W

710.3 Reinforcement Coating

710.3.1 Fusion-bonded Powder

i1y Provide fusion-bonded powder from the APL conforming to ASTM A775 when coating high-strength
bar steel reinforcement, tie bars and bar couplers. Apply the coating in a CRSI-certified epoxy coating
plant.
710.3.2 Two-part Epoxy Resin (Field Repair)

(1) Provide two-part epoxy resin conforming to ASTM A775 when making field repairs to high-strength bar
steel reinforcement, tie bars, and bar couplers. Limit use to the repair of damaged epoxy-coated
materials only.



Specification — Bridges

Existing Specifications

New Specification

701 General QMP Requirement

700 General Materials

710 General Concrete QMP

706.1 General Concrete Requirement

715 QMP Concrete Pavement, Cast-
in-Place Barrier and Structure

706.3 Concrete Category Il (Structures) — for structure only

501 Concrete

706.1 General Concrete Requirements,

707 Portland Cement,

708 Supplementary Cementitious Materials,

709 Concrete Chemical Admixtures, Concrete Curing Compounds and Materials

502 Concrete Bridges

Various

503 Prestressed Concrete Members

712.9 Prestressed Concrete Members

504 Culverts, Retaining Walls, and
End Walls

706.3 Concrete Category Il (Structures) — for culverts and retaining walls only
706.10 Concrete Category IX(Miscellaneous Concrete) — for end walls

509 Structure Repair

706.6 Concrete Category V (Concrete Bridge Deck Overlay)
706.7 Concrete Category VI (Concrete Structure Repair)
706.12 Mortar and Grout(Miscellaneous) — for grout

o TREY
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710 Reinforcement

Conform to the following for materials acceptance. Submit project documentation to the engineer prior
to placement of the materials, or when the contract requires.

Table 710-1 Reinforcement Accentanca

SPEC | MATERIAL NAME PRE-PROJECT | PROJECT
Prestressed Reinforcement
710.1 | High Tensile Strength Pretensioning e | BAC, CRT, QMmP, S
Bar Steel Reinforcement
Bar Steel Reinforcement - BAC, CRT, DST
i Bar Steel Reinforcement - Plain, Round - BAC, CRT, DST
High-Strength Bar Steel Reinforcement - BAC, CRT, DST
Coated High-Strength Bar Steel Reinforcement - BAC, CRT, DST
Reinforcement Coating
Fusion-bonded Powder APL BAC, MCC, MIscI!
7103 Two-part Epoxy Resin (Field) - BAC, MCC
Thermosetting Epoxy (type B) - BAC, MCC
Welded Steel Wire Fabric Concrete Re 1forcement
710.4 Welded Steel Wire Fabric = BAC, DST, MCC, I
Dowel Bars and Tie Bars
Solid Dowel Bars (grade 40 or 60) - BAC, CRT
Solid Dowel Bars (grade 70-80) - BAC, CRT
710.5 Tubular Dowel Bars - BAC, CRT
High Performance Dowel Bars APL BAC, CRT
Tie Bars (grade 40 or 60) - BAC, CRT
Bar Couplers
— Threaded Bar Couplers - BAC, CRT#
- Alternate Bar Couplers System - BAC, DST, MISCH
s Il Provide written certification from the resin manufacturer that the coating material is the same formulation and
quality as submitted to the department for prequalification testing.
g%q Pl CRT must be based on a minimum of 3 tests, showing the threaded bar coupler capacity.
oF Bl Provide a copy of the manufacturer’s installation instructions.

New Specification
« Summary Table of Material
Acceptance

* BAC: Buy America Cert.

* CRT: Certified Report of Test or
Analysis

 QMP: Quality Management

Program

e DST: Department Sampling and
Testing

 MCC: Manufacturers Certificate of
Compliance

e Sl: Shop Inspection



TABLE 706-1 CONCRETE, MORTAR, AND GROUT ACCEPTANCE

SPEC MATERIAL NAME PRE-PROJECT PROJECT
General Concrete Requirements
706.1.1 Mixing Water DST -
706.1.2 Concrete Aggregate Quality APL, DST --
706.1.3 Concrete Aggregate Gradations DST, MTR
706.1.4 General Concrete Mixtures DTF
706.15 High Early Strength (HES) and Special High Early =
Strength (SHES) Concrete
706.1.6 Small Quantities --
706.1.7 Nonconformina Materials, Incentives, and Disincentives --
Concrete Categories!”
706.2 Category | (Pavements) MTR, QMP
706.3 Category |l (Structures) MTR, QMP
706.4 Category Ill (Cast-in Place Barrier) MTR, QMP
706.5 Category |V (Base) MTR, QMP
706.6 Category V (Bridge Deck Qverlay) MTR, QMP
706.7 Category VI (Structure Repair) MTR, QMP
706.8 Category VII (Pavemenéggsie:‘ig}Replacemem and Base MTR, QMP
706.9 Category VIII (Ancillary) MTR, QMP
706.10 Category IX (Miscellaneous) = MCC
Colored Concrete, Mortar, Grout, and Low-Strength Backfill
706.11 Colored Concrete MCC'.:IP;‘l\‘IrISCJ'?J'.
Hydrated Lime Mortar MCC
Masonry Cement Mortar MCC
706.12 Pre-packaged Mortar (Utility Mortar) APL --
Neat Cement Bonding Grout MCC, FIVI
Grout for Riprap MCC
706.13 Controlled Low-Strength Backfill MISCH

Changes in Structure Spec

« Structure specific categories of
concrete
= No Class and No Grade
= Category I, V, VI for structure

= Mixture Requirement for each
category of concrete



Supplementary CMM Guidance

* Develop document as supplementary guidance
= Help users reference CMM for the new specifications
= No contractual languages or conflicts against existing CMM

e CMM in WisDOT webpage is official CMM.

* Supplementary CMM Guidance is available for pilot project staff
= |t will be revised after the pilot projects.

& e Boe_cn e



AASHTOWare Project (AWP)
- Construction and Materials Module

* Why are we doing this?
= \Web-based enterprise system

= One stop shop for all material tracking and reporting systems
« MTS, MRS, MIT etc. to AWP-Project

» How AWP-Materials related to the new specification?
* Digitize the new spec book into the AWP
* Allows real-time tracking of compliant materials

AASHIO Ware™

S PROJECT
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Timeline of Implementation

Roadway standards

* Three Pilot projects in 2026 ===

Roadway standards
Facilities development manual (FDM)

» More pilot projects in 2027 s ammeison
Standard specifications (Spec)

Construction and materials manual
(CMM)

* Full implementation
| 2028 Or after 2028 Contract administration

Major project documentation

» New Specification in Roadway Standard

‘\\ﬁconrs,"

B AR DI s &

« Facilities development manual (FDM)

» Standard detail drawings (SDD)

« Standard specifications (Spec)

« Construction and materials manual (CMM)
« Manual of test procedures (MOTP)

» Construction notes

» Contract administration

» Major project documentation

2026 Specification Reorganization Pilot Edition

2026 Reorganized Pilot Specification (PDF Download, October 17, 2025)

Related Information
Subscribe to email update service

Disadvantaged Business Enterprise (DBE) Update - 10/29/25



Thank You!

Questions?
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BOS Initiatives/Policy & Standards
Updates - Open Railings
James Luebke

WisDOT Policy and Standards Engineer

WisDOT Structural Engineers Symposium
Madison, WI
5-26-2026




e Qverview:

WBCONs,
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-y
%I}OF mh‘éﬁ

Open Railings

Potential Benefits/Realized Challenges
Background

Case Study

Current Policy

Design Considerations
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* Potential Benefits:
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Open Railings

Aesthetics

Drainage

Snow removal
Improved sight distance
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* Potential Benefits:
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Open Railings

Aesthetics

Drainage

Snow removal
Improved sight distance
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Open Railings

» Potential Benefits:
= Aesthetics
= Drainage *
= Snow Removal B g
= Improved Sight Distance e iy

aﬂg MBI, o (et




Open Railings

* Realized Challenges:

WSCONs,,
)
%I}OF mh‘éﬁ

Edge Deterioration
Ralling Installation
_ife-Cycle Costs
Repairability
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* Realized Challenges:
= Edge Deterioration

= Railing Installation

= Life-Cycle Costs

= Repairability

Open Railings
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Open Railings

* Realized Challenges:

Edge Deterioration
Railing Installation
Life-Cycle Costs
Repairability
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Open Railings
* Realized Challenges: U

= Edge Deterioration e

= Railing Installation - 50 o

= Life-Cycle Costs I I I

= Repairability o
SS Flashing (new to repair): $50/LF
to $190/LF (2025)

%ﬂ; M TM A, o (E v 52



Open Railings

* Realized Challenges:
= Edge Deterioration
= Railing Installation
= Life-Cycle Costs
= Repairability

() #ARTA . b E 2




Open Railings

* Policy Background:

= WBM - July 2013 - For all new bridge plans, Traffic Railings pIaced on ﬂ»
structures with a design speed exceeding 45 mph shall be solid concrete
parapets.

= Memo - August 2013 - Use of the open rails will not require pre-approval.
However, we strongly encourage to consider the benefits of concrete parapets.

= WBM - January 2014 - Traffic Railings placed on state-owned and maintained
structures (Interstate Highways, United States Highways, State Trunk Highways)
with a design speed exceeding 45 mph shall be solid concrete parapets.

(O P S




Open Railings

» Flashing Background:
= Used “Skirting” on past projects to protect existing deteriorated edges

= 2016 - Fall Maintenance Meeting — Discussed ways to protect EOD

= 2018 - New Standard 17.03 — Edge of Deck Flashing: Details for stainless steel
flashing attachment to the edge of existing or new decks with open rails. Use of
this detail is at the discretion of the Region’s Bridge Maintenance Engineer.

= 2022 - Contractors shared concerns about the sequence related to placement of
the flashing (after protective surface treatment is applied and limited access
after falsework removed).

() #ARTA . b E 2




Bridge Flashing

* Realized Challenges:
= Only addresses deterioration
= Adds time and resources
= Additional railing costs
= Limits Inspections
= Some quality issues (maintenance item)
= \Weak Usage Policy — “Contact Region Bridge Maintentance Engineer”
= Susceptible to high-water damage
= Unknown long-term effectiveness

() #ARTA . b E 2




Bridge Flashing

 Advertised

ADVERTISEMENTS

Most Attractive Angle and Photo Found
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Bridge Flashing

 Advertised

ADVERTISEMENTS

ACTUAL WHOPPER
= ROTATED TO MOST ATTRACTIVE ANGLE
- WITH CHEESE
= SLIGHTLY FLUFFED UP, FOR PICTURE

"J_._ '\.

Least ttractive Angle and Photo Found |

A
. 1
[




Case Study

* Structure:

1987 — New Bridge with open railings

45" PS Girders, 70-ft structure

S.T.H. over Waterway, RDS=60 mph, AADT 2,000
1.1% Longitudinal Slope with 6-ft shoulders

() #ARTA . b E 2




Case Study

» Timeline: @a
= 1987 — New Bridge A
= <2015 - Added Galvanized skirt (flashing)
= 2015 - Deterioration Noted (CS2 and CS3)
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Case Study

* Timeline:
= 1987 — New Bridge
= <2015 - Added Galvanized skirt (flashing)
= 2015 - Deterioration Noted (CS2 and CS3) (28 yrs)
= 2019 — New Deck with 42SS Barriers (32 yrs)

() #ARTA . b E 2




Open Railings

* Current Policy:
= Open railings shall be avoided on all projects

= QOpen railings not allowed:
* On NHS roadways
* All roadways over state-owned and maintained structures (IH, US, STH)
» All roadways over railroad crossings
* On prestressed box girder bridges

) AR DA . &2




Open Railings

* Design Considerations:

WSCONs,,
s (vt
-y
%I}OF mﬂéﬁ

= QOpen railings shall be avoided on all projects
= Review drainage conditions for concrete parapet usage
= Adjust the profile for drainage (0.5% preferred and 0.3% minimum)

= Add floor drains
= Use of open railings for snow removal operations is not sufficient justification.
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Open Railings

Closing Remarks:

WSCONs,,
s (vt
-y
%I}OF mh‘éﬁ

= Based on the realized challenges, does the Client/The Owner
want Open Railings?

= QOpen railings shall be avoided on all projects. In some cases,
open railings are not allowed. See WBM Chapter 30.

MR N, o (=2




Thank You
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Structural Reviews & Load Ratings

Alex Pence, PE, SE

Supervisor — Automation & Load Ratings
Bureau of Structures

May 26, 2026



Why Load Ratings Matter

! &
« ¥
/ 5 L]

Posting and Maintenance and Issuing OSOW
Restrictions Rehab Needs Permits

i ' | ¢ /’ -/‘ ':‘;.:i‘ T \
Heavier Vehicles
on Older Bridges
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Load Rating Events

Initial Inspection-

: Scopin Construction
As-Built Triggered PIng

Software or
Methodology
Migration

OSOW Regulatory Posting Quality
Evaluation Change Refinement Assurance
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Today’s Load Rating Topics

Inspection Findings & Load Rating Help with Low
Structural Reviews Submittals Load Ratings
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Inspection Findings &
Structural Reviews




Structural Review Process

* When is a Structural Review required?
= | oad Rating potentially affected
= CS4 deterioration/damage in primary load carrying members

* Who Performs Structural Review? aNECONg Y,
= Inspector (if qualified) S N o
= Contact WisDOT Load Rating Engineer S ¢ NAMEHERE % =
. . = E-1234 =
= Contact Consultant Professional Engineer ~ i YOURCITY ip3
:, % WIS. Q‘/U\:
 Completion Timeline Y “é'@%\‘\
. ‘r ,S/ONA\. \\‘\
=" 60 Days from Inspection Date Py

%@‘} Mo B IR A oy E v & STRUCTURES



Structural Review Metrics

Bridge Owner
250

200
150
100

50

2021 2022 2023 2024 2025
M State M Local Other
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Structural Review Metrics

Structural Reviewer & Evaluation Method
2024-2025

Local Agency
Consultant | EEE——
BOS - Load Rating Engineer e
BOS - Inspector N

0 50 100 150 200 250 300

B Engineering Judgment m Structural Calculations
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Structural Review Metrics

Final Actions from Structural Reviews
2024-2025

Immediate Repair
Recommended Repair
Increase Inspection Frequency
Partial Closure

Full Closure

Change Load Posting

Change Load Rating

No Action Required

0% 10% 20% 30% 40% 50% 60%

*‘\QCON Sy,

-
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(107) Steel Open
Girder

(228) Timber Pile

(109) Prestressed
Concrete Open Girder

(235) Timber Cap

(104)
Prestressed
Concrete
Closed Web /
Box Girder

(240) Steel Culvert

Elements with 3 or
fewer Structural
Reviews

(215) Reinforced
Concrete
Abutment

(113) Steel
Stringer

(216) Timber
Abutment

(8166)
Timber
Spreader
Beam

(225) Steel
Pile

(54)
Timber
Slab

(234)

Reinforced
(120) Steel Concrete

Truss Cap

(162) Steel
Gusset
Plate

(38)
Reinforced
Concrete (8170)
Slab Other

Primary

Structural
Members

(152) Steel
Floor Beam




Steel Section Loss
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Bearing Stiffener Section

8-40-197 - BEARING
EAST ABUTMENT

0.25 50% loss
A= 150"
= 2604 in"
5 d= 30200
&
g
Zz
&
&
&

From inspection: G1 E bearing remaining

steel estimate; 50% of N stiffener, B0% of §

stiffener, 15% web behind stiffeners, 25% of
web in front of stiffeners.

043
468 468
A= 0608 in°
e 0365 in” A= 20000 = 0001int
= 0.000 in* = I= 4167 in* d= 0.455 in
d= 042900 3 d= 2100 75% loss
85% loss 5 E 20% lass
04
Dimensions of web plate & stiffener plates
Red indicates a reduction s taken for LOS
Properties FR Capacity FR Ratings
NA(from bottom)s 4610 in Fy= 36 ki us 219k
= 272700" € 29000 ksi oL= 802k
Atotals 4223 in’ k= 0.75 INV RF= 2491
= 254 L= 34 INV RF= 4159
Fers 35886 ki
C 128828k

*‘\QCON 3,4’
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Exterior Steel Girders
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Exterior Steel Girders

EBI_G" L] o EBI_DI'-
270" ' | 270"
26'-0" i
‘—Sidewalk Thickness 6" Sid : 4" [ﬁ:ﬁldewalk Thickness 6" &S dness 6"—
tlgr  Deck Thickness 5" 1|:-g" 1-gn [~ Deck Thickness 5" [l
r{' / Travelway 1 » IE 7 Travelw k ﬂ |'§
i 2 o st R
I T L L1 1 1 [ 1
G2 63 Ga G5 G6 @7 (iz G3 G4 G5 G6 G
L B B LR I
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Steel Gusset Plates
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Timber Decay

“\gconr 3,40
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Metal Culverts
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Concrete Slab Edges

Common for Older Bridges w/ Open Rails
CS4 Spalling on Concrete Slab

= Not automatic Structural Review
= When to request one?

Controversial code application
= QOverly conservative wheel load distribution?
= Exterior Slab Strip — include in load rating?
= Travel within striped lanes?

Shoulder Closure vs. Posting

Repair Options

‘\\-,,conr s,*

g&f} I = s M o L W = SRS | () STRUCTURES




Concrete Slab Edges

e & oy 1 - il

10" 60" 2t
lr‘—— +

.

7 cumB(rve)

g 6 HEP Ca DueTSs 4‘44
CEY OTHELS )

2P GALv STl |

| 78" effective slab '
width for wheel Load

lﬁ
oe 003 ! '
et
orozo: M.
@)
< Overlap = 2.75'
sy~ App! oxrmately 5' affected
B-A0-340 \mmnmm:nmmﬁn MENOMONEE RIVER a8"- flOn] cdge at ﬂoor dralns
Span 3 PI W y "
8/23/24 - il S L

“\gconr s,*
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Concrete Slab Edges

Spalling at rebar
splice or end
anchorage zonhes

TAR 4 ) L ', \ k’: -;:. N
"(‘3 vmxn *w%hy“s,
i Ve T S B N
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Concrete Spalling & Cracking

Pier Caps Prestressed Girders
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Impact Damage

0641772021
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UPSTREAM FASCIA CROSS
SECTION - LOOKING NORTH @
=

SCALE: 1° = 10 % >

608.38
510 = 610
=
Moy 12, 2023 Water 'E § g
Elevation R
5 [0 S
- g Q
o~
& : 8
1 590 CEI PROJECT
14500
INSPECTED BY:
NAM,GCL
DRAWN BY:
Tc
. L CHECKED BY:
0 50 MJS
CROSS SECTION NOTES DOWNSTREAM FASCIA CROSS ﬁ:"!:
1. Elevason callouss a7 1 the 109 of per £2p per pina SECTION - LOOKING NORTH LEGEND: 5-12-23
2 According 10 plans dated 1991, il piers are founded on CF* pr— = - — 5 SHEET NO:
L phos. SCALE: 17 = 10° 2023 Channei Bogom 1-03 y,
CON,
s sy

OF TR

B HSBRT L s G e

45Dy,

)
)

BUREAU OF
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Rerate List

Avg. Annual Tally of Inspection-Triggered Load Rating Reviews

Structural Reviews 50 170

Rerate Box Checked 110 210

SNBI Component Rating Reduction

(Super/Sub/Culvert < 5, Deck < 4) &0 170

Initial Inspections 90 130

o
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Load Rating Submittals




Load Rating Submittal Requirements

Bridge Manual § 45.9

Load Rating Calculations

Load Rating Summary Forms
+ Refined Analysis Form, if applicable

Load Ratings on Plans

N NN K

Computer Software Input Files
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Load Rating Summary Form

[ ]
Wisconsin Department of Transportation
Bridge Load Rating Summary e
Bridge Data
Structurs Id Traffic Count: Truck Traffic %:
home: B-67-204 3 0
Owner: Overburden Depth (i) Design Load Rating:
COUNTY 0 HS20
Municipality- Inspection Date
V-Mukwonago(67153) 08-Dec-2008
Feature On:
. = CTH ES (MAIN ST) NBI Condition Ratings
Hydraul Joint Al |
yorauic || Banson Joint | Appraisal Feature Under: Deck Superstructure: Substructure: Culvert:
Date Inspe: n Status MUKWONAGO RIVER
(03/01/2022__][06/19/21 'DEVAL' ] [Primary =] Spans Construction History:
Rating engineer Summary sheet notes #  Material Configuration: Length {ft) Year: Work Performed:
[Kelly Tomjanovich ] [Reduced EV live load factors used per NCHRP 20-07 / Task 410. [ 1 [CONCRETE [FLAT SLAB 36| 1984 [NEW STRUCTURE |
Software
BrrR7a ]
Overburden depth (i) Load Rating Summary
Value: Load Governing Member: Rating Force Effect: LLDF:
Load Rating Basis: Inventery:[HS19 [SLAB [Positive Moment [ 016 ]
LFR Operating:[HS32 ISLAB |Positive Moment | 016 |
4 Wisconsin Special Permit Vehicles MVW (kips) Load Governing Member: Rating Force Effect LLDF
Design (4) Single lane (wio FWS)[ 355 ISLAB [Positive Moment | 008 ]
Multi lane (wio FWS)[ 183 ISLAB |Positive Moment | 016 |
o (HSnn | RFn.nn) Load governing member Opmnw\ HSnn| RFn.nn) Eoudopeifig menibay PI;:;d \Z:;teing e Mmé:f;‘\/“;):D;! " Raing Facior. Weight Limit (T): Load Gaverning Member: Rating Force Effect LLDF
INTERIOR DECK GIRDER [INTERIOR DECK GIRDER = T 0 R o — - Posve Momert REg
Confrol location Conirollocation [Type 352 770 377 Postive Moment 076
50% SPAN 1 50% SPAN 1 AnsHTO  |TPE 33 300 776 Positive Moment 0.16
ing limit state Rating limit state Legal U 54.0 1.75 Positive Moment 0.76
[Load Factor strength ] [Load Factor Strength ] Vehicles 55 620 1.65 Posiive Moment 0.16
Rating force effect evel Rating force effect level 506 69.5 1.49 Positive Moment 0.16
[Positive Moment ] (MuLTi ] [Positive Moment ] (MuLTi ] T 775 1.41 Positive Moment 0.6
Wis-SPV Rating - Single Lt Wis-SPV Rating - Multi L WisDOT Spec. i 950 263 Pozitive Marrisnt: 0.03
Vehicle weight (kips) Load governing member Vehicle weight (kips) Load governing member E:f;“ g-?g %g Eg_ﬁ_m_z:;:xg Mggz:t g?g
[INTERIOR DECK GIRDER ] 1| 124] [INTERIOR DECK GIRDER FAST Act EVs - : =
EV3 . ; M B
Live load factor Control location Live load factor Control location o] LK Posifive Momant L]
50% SPAN 1 50% SPAN 1 Posting for LegaliSpecialized Permit Vehicles: Weight Limits for Emergency Vehicles
Rating limit state Udf Rating limit state Lidf
[Load Factor strength ] [Load Factor Strength ]
= Software and version used Rati ineer:
Rating force effect Rating force effect WiBS o7 P;"’}i, MeDaniel
[Positive Moment ] [Positive Moment | ey o - =
ftional Remarks ale
[Posf’wg and Legal Vehicles (4) 01-Jun-2009
[Emelger\cy Vehicles (2) / \ /

*‘\gCON 3,4’
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Load Rating Summary Form

. . WEIGHT |
When do posting / emergency vehicles LIMIT
need to be included? 25
TONS.
. HS20 RF<1.0
Emergency Vehicles HL93 RF < 0.9 ---
[ EMERGENCY )
SHVs . HS20 RF<1.3 WE\I/GE:'I!CtFMIT
HL93 RF < 1.0 e ToNs
. . HS20 RF < 1.0 wax 25 TONS
Other Posting Vehicles --- HL93 RE < 1.0 st 35 TONS
—=
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Load Rating Summary Form

* New Form Pending (w/ July 2026 Bridge Manual Updates)
= Conditional Formatting for Required Posting Vehicle Inclusion
= Clear Roadway Width
= Span Continuity
= Deck Interaction
= Controlling Location
= | ive Load Factor
= | ive Load Distribution Level (Single / Multi-Lane)
= [ imit State
= PE License No.

%@‘} Mo B IR A oy E v & STRUCTURES



Submittals for Refined Analysis

REFINED ANALYSIS RATING FORM

When a refined method of analysis is used, a table of
RS e e s W MBE distribution factors for extreme force effects in each span

ANALYSIS FILE SUMMARY (FLL OUT FOR EACH ANALY B8 FILE SUEMTTED) . . . . .
Analysis Type: ) Grid/Grillage (1 Plate & Egg, Beam (130 FEM L) Other raescrse seew C6A 3 3 Should bc prOVIdCd 1n thc load ratlng report to a]d 1n futurc
load ratings.

Analysis Program: 1MDX [ AASHTOWare [ CSIBridge [ LARSA (I Other
Program Version:

File Name:

File Description:

Analysis Assumptions:

| Summarize results. (This section may be omitted if submitting MDX or

i AASHTOWare analysis files. This section may also be omitted if submitting

| separate document containing analysis assumptions and results). Provide table

i of results for service load reactions, moment, shear, and/or stress output for

i members at 10th points (minimum) for the appropriate load cases. Provide a

i table of capacities at each 10th point, such that load ratings can be directly

i computed with appropriate load and/or resistance and impact factors. Provide
example or typical calculations.

Summary of Results:

Summary of Results:

*‘\QCON Sy,
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Computer Software

Load Rating Software used by BOS

Steel Girders / Floor Systems  AASHTOWare BrR, SIMON, MDX
Prestressed Concrete Girders In-House (WiBS), BrR

Reinforced Concrete Slabs In-House (WiBS), BrR

Steel Trusses BrR

Concrete Box Culverts BrR

Timber Slabs / Girders BrR

Finite Element Analysis CSI Bridge, RISA

Other LEAP/OpenBridge, Mathcad / Excel

B AR T A o @& gt




Computer Software

* BOS does not require consultants to use specific software
* Allows for independent evaluation and QA/QC

* Software output reports included in calculation package

* Software input files should be submitted
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Special Cases

* Mixed Rating Methods
= Widenings with original portion in LFR, new portion in LRFR
= Submit multiple Load Rating Summary Forms
= Report both on plans

* Staged Construction
= Satisfy load rating requirements for each construction stage
= Shall be included in calculations submittals
= No explicit requirements for Load Rating Summary Form or Plans

%@‘} Mo B IR A oy E v & STRUCTURES



Help with Low Load Ratings 3




Discrepancies vs. Previous Load Ratings

* Investigate discrepancies and ensure proper QC

» Load rating for minor changes = Independent QA/QC opportunity
* Potential reasons:

m Software differences

= Method or policy differences
« ASR 2 LFR = LRFR
* Prestressed Girder Shear
* Concrete Box Culverts
e Steel Limit States
* Design vs. In-Service Analysis

= Mistakes

%@‘f Mo B IR A oy E v ¥ STRUCTURES




Wis-SPV Load Rating Targets

* Wisconsin Bridge Manual Section 45.12

= Target MVW > 190 kips w/ Single-Lane Loading
* Plus FWS for new designs

= Report ratings w/o FWS on Plans and Load Rating Summary Form
= Consider Interior Girders or Slab Strips only

= For rehab or in-service bridge ratings, contact BOS if MVW < 190 kips
* Below 170 kips can restrict annual permits

O OJ0IO OJOJOJO)
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Low Load Ratings on Good Bridges

* Impacts
= | egal Weight Limit Restrictions
= OSOW Freight Restrictions
= Reduced Service Life
" [nspection Frequency (Inv RF < 1.0)

* Design Phase
= Consider refined analysis, alternate methods, or strengthening
= Reach out to BOS Load Rating Unit to discuss options and scope
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Posting Refinement Strategies & Justifications

Documented
Unknown Engineering Judgment
Construction Details to Supplement
Calculations

Limit State Options Single-Lane Loading

Live Load Factor Dynamic Load
Modification Allowance Refined Analysis
(Emergency Vehicles) Modification

Lane Striping and
Curbs or Sidewalks

*‘\QCON 3,4’
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Strengthening

* Also consider cost-effective and practical strengthening methods

= QOverlays
* NSM stainless steel or FRP rebar can increase negative moment capacity in concrete slabs

= Redecks
* PS Girders — additional deck rebar (negative moment), FRP (shear)
» Steel Girders — add shear studs (deck interaction), cover plates or flange plates

= | ocalized Repairs to Address Deterioration
» Steel girder repairs, timber cap replacements, column/pier jacketing
* FRP on concrete pier caps for shear or flexure

*‘\gCON Sy,
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Steel Girder Retrofits

*‘\QCON 3,4’
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Concrete Slab - Top Surface Mounted Bars

REMOVE_EXISTING —
ASPHALT OWERLAY
___.'r'“

////////i//»
\ 54

SAW CUT CHANNEL —
INTO COMCRETE.

USE COMPRESSED AR |
TO BLOW OUT DEBRIS | _

il

\scowsf,',

B SR WL s B e—at

FILL CHAMMEL HALF =
DEEP W, EPOXY AND
SET FRP ROD INTO _
EPQXY

COVER FRP ROD W~/ -
EPOXY, FILLING CHANNEL
UP REMAINING DEFTH [

et

AFTER EXPOXY HAS FULLY
CURED PLACE MEW COMCRETE
OVERLAY OVER TOP

\eiy
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Substructure Strengthening

*‘\QCON 3,4’
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When to contact the BOS Load Rating Unit?

If a deck replacement on an Interstate bridge would result in an Inventory Rating less than HS20 [40.6]

Before expanding scope to include strengthening to improve load ratings [41.6.2]

For approval/clarification when choosing a rating methodology (e.g. rating an LFD/ASD-designed bridge using LRFR) [45.3.2]

When gusset plates, shiplap joints, or pin-and-hanger connections should be load rated [45.3.3.1]

When pier caps show signs of distress (e.g. shear cracks) or other substructure distress [45.3.3.2]

When shop drawings and/or fabrication plans are required for load ratings but unavailable via HSIS [45.3.4.2]

Load ratings based on methods of Engineering Judgment or Load Testing [45.3.10]

When analysis indicated a posting or emergency vehicle weight limit is required [45.3.7.7, 45.9.2, 45.10.1]
When Wis-SPV Load Rating < 190 kips [45.12.2]

To discuss whether to perform refined analysis should be performed; additional documentation is required [45.3.11]

Load rating by placing truck loads only within striped lanes [45.5.1.2]

Low prestressed concrete shear ratings [45.6.1]

When considering moment redistribution or other special analysis assumptions for steel superstructures [45.6.3]

For questions on the use of plastic analysis in steel superstructures [45.6.3]

To determine appropriate level of effort for fatigue evaluation [45.6.3.1]

In-service culverts less than bridge-length (C-numbered) with deterioration warranting load posting consideration [45.8.1]

For consideration of single-lane distribution factors on bridges with multiple lanes [45.10.3.3]
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LOCATION MAP

IOWA Lansing lowa is located near the lowa
and Minnesota border along the
Mississippi River.

COUNTY OUTLINE MAP
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STAKEHOLDERS

Governmental Agencies Ty o
S lowa Depqrtment of Transportation, Lead Agency
- Wisconsin Department of Transportation, Partnering DOT
; ‘?-f's'f‘:!‘e%b?x!ﬂiéhwqyAdminis_trdﬂcn_, ST b e
o T US Coast Guard s
~ US Army Corps of Engineers
US Fish and Wildlife AR
State Highway Historic Preservation Officials, 1A & WI
Departments of Natural Resources, lowa and Wisconsin
City of Lansing, lowa i
Canadian Pacific Railroad

. Consultants
Parsons
Stanley
HDR
Burns & McDonnell
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BLACK HAWK BRIDGE, 1931

The IA 9 Black Hawk Bridge was built in
1931 as a 3-span cantilevered steel
truss, with drop-in span.

Navigational channel span is 650 feet
67.5 feet above normal water
elevation

Total length of 1,653 feet
21-foot-wide travel way and has 18.5
feet of clearance.

The bridge is historic, and the
community has adopted its unique
character.




EXISTING BRIDGE, DOLPHINS, RAILROAD
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EXHIBIT 1-2
Existing Bridge Dimensions



GENERAL OVERVIEW

Google Earth




CROSSING LOCATIONS STUDIED

BUILD
ALTERNATIVE
CROSSING

WISCONSIN

L e B T EEN ALTERNAT VTS
OCATIONS » - ! GREEN ALTERNATIVE /_ 82
& . / =

The image at the right _ \ o s Ve N :
depicts the Build Alternative , g - %1

locations currently being : i : &
analyzed. These are the
same locations presented at
the first public meeting held
for this study in August 2017.

Preliminary layouts of these
4 alternatives and features
near them are shown on the
large maps in the display
area.

Environmental Assessment Qg‘g% Z\@




SELECTED NEW ALIGNMENT AND SITE FEATURES

Proposed New Bridge in Blue
Adjacent to existing

Existing
Black Hawk Bridge




RIVER NAVIGATION CONSIDERATIONS

Sharpest Turn on
Mississippi River

Simulation of a barge turning the
tight corner of the river and through
the bridge piers which are 650 feet
apart.

Need to determine required length
of new span

Maximum Barge Configuration

N

A

0 500 1,000
— Feei




RIVER NAVIGATION CONSIDERATIONS

UPPER MISSISSIPPI
RIVER NATmNALﬁ
LDLIFE & FISH REF

8
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RIVER NAVIGATION CONSIDERATIONS

NISNOJSIM
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RIVER NAVIGATION STUDY

RIVER NAVIGATION EXERCISE -

The lowa DOT and US Coast Guard worked with the Seamen’s
Church Institute in Paducah, Kentucky, to develop simulation
models of the 4 crossing locations under consideration. Using
the Institute’s simulators, Mississippi River barge pilots were
invited to “drive” through each crossing under various river
conditions to help the study team evaluate issues associated
with each crossing, including pier placement.

Example view from a simulator as the barge approaches one of the proposed
bridge crossing locations.

-

Parsons Corporation

SEPTEMBER 25-27, 2017

At left - Example of a simulation run
- each barge course is tracked by the
computer as the pilots ‘drive’ their
barge downriver and through the
existing bridge location.

Below - pilots discuss approaches to
navigating a new crossing location.

Sensitive / Proprietary 12




BRIDGE TYPE OPTIONS STUDIED

Parsons Corporation

BRIDGE TYPE OPTIONS

These bridge types

were initially considered in the
2004 Feasibility Study and
presented at the first public
meeting held in August 2017.

At this location on the river,
the bridge span length (opening
between 2 piers) required by
the US Coast Guard to allow
barges to move up and down
the navigation channel is

+/- 770 feet.

All of these bridge types could
accommodate the required
span length.

Bridge Type Cost Range*

770" +/- MAIN SPAN TO BE

| Wm Arch Bridge S S

Cable Stay

_______ _ 7 Bridge $$$$

Because of cost and design issues associated with this bridge type, it is not likely that
a cable stay bridge will be carried forward as a feasible option for this crossing.

AT Simple Span

—1— T T—T———— Truss Bridge SS

_____________________ S Bridge

WAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAv, NN Continuous Truss
| 5595

Cost Range - estimated construction cost based on preliminary information, includes new bridge, 1A-9/1A-26
improvements, WI-82 improvements, boat ramp access, existing bridge removal, dolphin removal, mobilization,
and 15% contingency.

$ =<$60 million  $$ = $60 million to $70 million  $$$ = $70 million to $80 million ~ $$$$ > $80 million

Sensitive / Proprietary 13




TIED ARCH OPTIONS PRESENTED

1 ARCH

2 ARCH
$$

3 ARCH
$$%

$ =$60M - $63M
$$ = $63M - $66M
$$% = $66M - $70M

Parsons Corporation

9‘\“‘
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!

. m.
RPN

VAVAVAVAYZ

These conceptual images illustrate project features that are currently under development and must be further evaluated for engineering viability,

economic feasibility, and aesthetics. Finished project features may be different than shown in conceptual views.
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SINGLE SPAN TRUSS OPTIONS PRESENTED

1 TRUSS SPAN
$

2 TRUSS SPANS [\, SR 2\ NN AN
$$ |

$ =3%60M - $63M

$$ =$63M - $66M These conceptual images illustrate project features that are currently under development and must be further evaluated for engineering viability,
$$$ = $66M - $70M economic feasibility, and aesthetics. Finished project features may be different than shown in conceptual views.
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CONTINUOUS SPAN TRUSS OPTIONS PRESENTED

.

?
‘-‘« -

¥
- \ ’ VA\ '\‘ A

: B
- o
-~ “‘ ’:

LN

A X\
-~ , \ /A\ /A\/ VA AW/
VAL VAVAVAVAVNUN N

PARALLEL TRUSS 1
$s5 Mg = & -

PEAKED TRUSS
$$%

$=$60M - $63M

$$ = $63M . $66M These conceptual images illustrate project features that are currently under development and must be further evaluated for engineering viability,
P g proj y P g g ty,
$$%$ = $66M - $70M economic feasibility, and aesthetics. Finished project features may be different than shown in conceptual views.
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FINAL BRIDGE DESIGN SCHEDULE / PROCESS

RFP for Final Design - Summer 2020

Selection of Final Design Consultant - Fall 2020

Under Contract - Winter 2021

30% Design / Design Concurrence - Summer 2021
* Alternative Truss Design Studies

60% Design - Spring 2022

* Interim Review Submittal
100% Unapproved Design - Fall 2022
 DOT and Peer Review
Final Plans to Contracts - Spring 2023




SELECTED BRIDGE

TYPE TO MEET THE EA

Parsons Corporation
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30% DESIGN / DESIGN CONCURRENCE

* Develop Design Criteria and Redundancy Strategies
* Optimize Truss Layout

* Explore Constructability Options

* Develop Plans to 30% Level

* Type, Size & Location Concept - Simple Span & Two Span Continuous Truss
with Counterweight and Faux Peak

* Unbalanced Span Arrangement - 213’ / 760’ / 383’

* Typical balanced truss side span at ~0.6 of main span
 Can we make continuous without permanent uplift?

* (Can we optimize layout for steel weight and redundancy?

* How can we efficiently erect the truss?




WICHERT TRUSS OPTION

* Evaluated a Wichert Truss
e Old continuous truss form creates hinge over pier
e Solves concerns with pier settlement and uplift
* Uses quadrilateral section at intermediate piers
« Addresses unique unequal span challenge for this project
* However, stability during construction was a disadvantage
* Would affect aesthetic from existing bridge

 (Contractors not familiar with it

halh'e

WICHERT TRUSS




30% SPAN CONTINUITY EVALUATION

* Investigated various continuity scenarios
e TS&L Option - Simple span & Two span continuous

e Explored unsymmetric drop-in span option but not favorable due to
hinges and joints in main span and not redundant

G20 100
Anchor Span 4 Drop-in Anchor Span +

Cantilever Arm Cantilever Arm
Lavout #3

* Explored various 3 span continuity options with various sequences of
construction and load application

* Provide options for construction

* 3 span continuous allows construction to be built in cantilever out over
the main span

 TS&L design assumed main span float-in




30% SPAN CONTINUITY EVALUATION

* Option 3
= Option O (TS&L) = Erect entire steel superstructure {cont. Pier 1 and 2)
= Erect entire steel superstructure (only Pier 2 cont.) = Release upper chords at Pier 1 and Pier 2
= Pour CIP deck concrete for all 3 spans = Pour deck concrete for Span 1, 3 and West 8 Panels of Span 2
= Add SDLand LL = Reconnect upper chords at Pier 1 and Pier 2

= Pour CIP deck concrete for East 6 Panels of Span 2

) . Add SDLand LL
* Option 1 + Option 4

= Erectentire steel superstructure (cont. Pier 1 and 2) « Erect entire steel superstructure (cont. Pier 1 and 2)

= Release upper chords at Pier 1 and Pier 2 « Release upper chords at Pier 1 and Pier 2

» Pour CIP deck concrete for all 3 spans « Pour CIP deck concrete for Span 1 and Span 3

= Reconnect upper chords at Pier 1 and Pier 2
* AddSDLand LL

= Reconnect upper chords at Pier 2
= Pour CIP deck concrete for Span 2
= Reconnect upper chords at Pier 1

* Option 2
= Add SDLand LL
= Erect entire steel superstructure (cont. Pier 1 and 2) * Option 5
= Release upper chords at Pier 1 and Pier 2 « Erect entire steel superstructure (cont. Pier 1 and 2)
= Pour CIP deck concrete for Span 1 and Span 3 » Release upper chords at Pier 1
= Reconnect upper chords at Pier 1 and Pier 2 = Pour CIP deck concrete for all 3 spans
= Pour CIP deck concrete for Span 2 = Reconnect upper chords at Pier 1

= AddSDLand LL = Add SDL and LL

Parsons Corporation Sensitive / Proprietary 22




SUPPORT REACTIONS

Minimum Support Reactions (kips)

West Abutment 445

Pier 1 2370 3040 3120 2975 2850 2325
Pier 2 4350 3510 3390 3430 3570 4220
Pier 3 -215 640 480 555 465 -175
Notes:

1. Reactions are per truss plane due to envelope of Strength | and Strength IV load
combinations under vertical gravity loads (DC, DW, LL+IM) only.




TRUSS WEIGHT

Weight of Truss Members Ilbsl
Option3 _ Option4 _ Option 5

556,000 632,000 575,000 564,000 564,000 551,000
2 3,572,000 4,572,000 3,865000 4,192,000 4,163,000 3,286,000
3 1,052,000 954,000 862,000 862,000 873,000 980,000
TOTAL 5,180,000 6,158,000 5,300,000 5,618,000 5,600,000 4,817,000

Note: Weights are for two truss planes and include the weight of truss members only.

Steel Weight Estimate

Truss Weight per Unit Area (psf From Historic Data (psf)
Option O | Option 1 | Option 2 | Option3  Option 4 | Option 5
1 52 59 54 53 53 52 1 65 55
2 88 113 96 104 103 81 ? 170* 125
3 55 50 45 45 46 51 3 80 70
Note: Truss weight shown is only for primary truss members. Weight of longitudinal Notes: *Estimated from US 60 over Cumberland River
stringers, floor beams, lateral bracing, and other misc. steel is not included. Truss Bridge

Includes all structural steel for superstructure

Parsons Corporation Sensitive / Proprietary 24




REDUNDANCY STRATEGY

Number of H-Section Tension Members

SRR

Upper Chord

Vertical 18 16 17 16 17 19
Diagonal 12 15 14 15 15 12
TOTAL 41 37 40 40 40 46

Number of H-Section Tension Members with Axial Force > 2500 kips

s e

Upper Chord

Vertical 0 0 0 0 0 0
Diagonal 3 4 4 4 3 3
TOTAL 7 4 4 4 3 7




SUMMARY OF SPAN CONTINUITY EVALUATION

g jBslWw N = O

Total Truss
Weight

(Ibs)

5,180,000
6,158,000
5,300,000
5,618,000
5,600,000
4,817,000

Weight Ratio
Normalized to
Option O

1.00
1.19
1.02
1.08
1.08
0.93

No. of H-
Section
Members with
Tension >
2500 Kips

- W s e A

Release/
Reconnect
operation at
Pier 1

No
Yes
Yes
Yes
Yes

Yes

Release/
Reconnect
operation at
Pier 2

No
Yes
Yes
Yes
Yes

No

Counter-
weight
at
Abutment

No
No
Yes
No
No
No

Counter-
weight
at
Pier 3

Yes
No
No
No
No

Yes
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30% TRUSS GEOMETRY, PANEL LAYOUT & MEMBER TYPE

e Constructability, Efficiency, Cost & Aesthetics
* Height was kept similar to TS&L Design
e Optimized panel length from 42’ to 55’ to Truss Panel Layout and Length
e Minimize number of truss nodes while optimizing
* Crane sizes
* Member weights and lengths
* Explored Nodal Connections vs. Gusset Plates

FABRICATED
NODE ELIMINATES
GUSSET PLATES

MEMBER

CONNECTION
PLATES AND
BOLTS OMITTED
FOR CLARITY

TENSION DIAGONAL (SPLIT
FOR REDUNDANCY) /




30% FLOOR SYSTEM

e Floor System Configuration

* How floor beams and stringers interact

» Stringers float over floor beams or stringers integral with floor beams?

* Deck integral with stringers or stringers & floor beams
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30% FLOOR SYSTEM
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HALF SECTION AT FLOOR BEAM

FBI THRU FB24

HALF SECTION AT STRINGER DIAPHRAGM
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FHWA POLICY AND REDUNDANCY

* Fracture Critical Members (FCMs)
Fracture of member likely results in collapse of the bridge
Require higher steel toughness and fabrication standards
Require more frequent inspection (Previously - hands-on every 2 years)
2 girder / truss systems are “Fracture Critical”
3 or more girder systems are redundant
Now - Nonredundant Steel Tension Members (NSTMs)

* Internally Redundant Member (IRMs)
* Bolted built-up members
* One plate fractures, load still carried by other plates

 System Redundant Member (SRMs)
* @Gains redundancy by redistribution of load laterally through the system

* Show by complex analysis




30% REDUNDANCY STRATEGIES .

Internal Member Redundancy - built-up bolted member
Post-Tensioning Redundancy - external PT

Post-Tensioned Concrete Member - heavy

Load Redistribution by redistribution to the other Truss Plane
Parallel Members for Tension Only Members

Redundancy for Stress Reversal Members
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TS&L VS FINAL DESIGN
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DESIGN STANDARDS

» AASHTO LRFD 9 Edition

 AASHTO IRM Guide Spec

* AASHTO SRM Guide Spec

« AASHTO / AWS D1.5 - Bridge Welding Code
* lowa DOT Bridge Design Manual

Redundancy | Limit State - At Time of Fracture for SRM
(1+ DAg) * [1.05DC + 1.05DW + 0.85(LL+IM}] where IM = 0.00,

Redundancy Il Limit State - After Fracture for SRM & IRM

1.05DC + 1.05DW + 1.30(LL+IM) where IM = 0.15,




STEEL TRUSS DESIGN SUMMARY

e 206’ - 778 - 369’ three-span truss
e 40 ft wide roadway
B2 ft CL to CL truss chords

* Erection Sequence to eliminate uplift on back spans
* Simple for DL, continuous for LL
* Relieve top chord continuity over piers for back span deck pours
* Reconnected after pours

* Truss members
* Lower chord box section
* Upper chord and diagonal H-sections
e Vertical H and parallel T sections
b1 ftto 56 ft truss panel / floor beam spacing

* Floor beams and stringers integral with deck
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TRUSS SECTION WITH PORTAL BRACING

Parsons Corporation
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ERECTION SEQUENCE
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ERECTION SEQUENCE
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STEEL TRUSS DESIGN SUMMARY

* Portal bracing at ends, piers and main span first diagonal

Portal, Upper and In-plane Bracing - I-sections
Lower lateral bracing - WT-sections

 Redundancy strategies include

Built-up internally redundant tension members (IRMs)
Parallel T system redundant tension members (SRMs)

Gusset plates - some with redundancy plates (IRMs)
Floor beams (SRMs)

e Steel Material

All IRMs either HPS70WF or HPS50WF steel
All Gussets HPS70W (most HPS70OWF)
SRMs Grade 50F

Other steel Grade 50 or 50(T)




TRUSS MEMBER SECTIONS
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TRUSS MEMBER REDUNDANCY
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TOP CHORD OVER PIER CONTINUITY RELEASE

—§ TRUSS &
See | LOWER PT BRACKET
a”’lbf”’% i SYM. ABOUT §&
F I H
S LOWER BEARING :
@ camezs ol
o ¥ 0 4 ™ T
2 § VERTICAL —=d Ty £ .. T
Ld-Ud & UFPER STRUT oA = wep = J.i.._.:?._..‘.. ; =

i —FILL B CONMECTION H Ay
) 3 2+ GUSSET i o £\

oy T .I PRI |
i gz !

7 5 § UPPER I ol“— L . J

4\'“ Ry E : § UPPER CHORD LU4-US &

4

LOWER PT BRACKET
- ——————— | ! |._ fu  SYM ABOUT §

1 '\\—LWER COMMNECTION §

._.E/,_& JACK

s\—CENTER HOLE
JACK {TYP.)

SECTION C-C

& WP U4 € (TR
sv“:.v;- g 9‘3'5\ UPPER STRUT peesecni
2 57 §* STIFFENER R (TYP.) ANGLE LTxd
£ R LN A
A e
PNt
s

®)

e ._"_.. v
TS A

LOWER BEARING R (TYP.) FT BAR {TYF.)

A IABIBE BT

|
F—Q TRUSS & UPPER FT BRACKET

* PORTAL ERACING
CHORED frat] ComECTION [ e 24 rTu‘rTP.;I SYM. ABOUT
wppeR ciorp—]  COMNECTION £ TP BOTT, UPPER CONMECT 10N . !
itie o> e o comeiron ¢ PT BAR (TYR.—, i TP wereR BEARING
VERTICAL e vy P < T : ; § PT BAR
HOLE GROUP "F (" YR (TYP.) Lo{— b iv( bt
d‘ . S Wi O i a2
ELEVATION VIEW - TRUSS JOINT U4 PT BAR(TYR.) W AT
(€ FIER NOT SHOWN) ceTeR o Wi ey 8 / 11
JACK 3| TOP UPPER
UPPER CHORD U4-US e+ =+ COMMECTION t

CENTER HOLE
JACK (TYP.) L

i
/7[’7 BAR (TYP.) - .-— i
i § UFPER CHORD u4-usv—/- L !

LOWER BRG.
R

WES CONMECTION § WEE CONNECTION R
f STIFFENER § TOP UPFER
A_ [_ BRG. .
I 1

[

y —t T+ T—
z_ :d: 1 : Ji:; : iy % UPPER PT BRACKET i : i
e i i i £ TRUSS & FF ; 414
¢;'_ 2 2 "T R = s TR, GRS GUSSET E_/'_ B v —1l
b i 4 ki L= 1
b4 ; = i e P, . N +—EOTT. UPPER
] = \ CONNECTION
1 - L L
P \_i i .\I' — LUPFER CHORD U4-US. ¥F. BOTT. UPPER BEARING K
TOP UPPER

1
LOWER CONMECTION

MAKE CONNECTION—
_/’ URASE seerion pep ERET TEERS
CONNECTION le—§ VERTICAL =) - - -
S5 DURING JACKING. AT PI POSITION SECTION. DD

Parsons Corporation Sensitive / Proprietary



HIGH TENSION DIAGONAL TOP GUSSET CONNECTION
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LOWER GUSSET WITH VERTICAL ONLY
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STEEL TRUSS ADDITIONAL ITEMS

Truss fabrication for geometric angles
Integral node connections at Pier Bearings

1”7 and 7/8” diameter A325 bolts
e Built-up members use 7/8"” along length in shop

* Main field connections use 1” (except lower lateral)

Option to use F3148 Torque & Angle bolts in lieu of A325

* Connections do not take advantage of increased strength

* No mixing within connections

Corrosion Protection
* Truss steel - Duplex Metallizing throughout

* Stainless steel rebar in deck and barriers




RENDERINGS

I5S 5 ‘"l BRIDGE HEIGHT
New Bridge OldBridge [

| oK 180° 165 \<
I"e | /N
, A

| BRIDGEDECKWIDTH | ¢
New Bridge Old Bridge // \

o 4 i

__ DRIVING LANE WIDTH —— :
New Bridge  Old Bridge

FOUNDATION DEPTH

New Bridge 0Old Bridge
150° 55°




QUESTIONS?

\ _. =
\\‘ |||\M/14 ﬂl




Wisconsin Highway Research
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Overview

* What is the WHRP
* Recently Completed Projects
* Active Projects
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Wisconsin Highway Research Program (WHRP)
Overview

» Established in 1998
* Collaboration with the University of Wisconsin - Madison

 Four research areas
= Flexible Pavements
= Rigid Pavements
= Geotechnics
= Structures

* GOAL: Practical research m=mp implementable results
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WHRP

* Better Ways to Design, Build and Reconstruct

* Selected and overseen by WisDOT, Academia, Industry,
Consulting Engineers, and the FHWA.

* Structures Area — 1 to 2 projects/Year
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WHRP Funding

« WHRP project funding is approximately $1 million annually

* Projects are funded by:
= 80% FHWA federal funds (SPR, Part B Research), and
= 20% WisDOT state funds




WHRP Organization

Technical Research Project
0 ight .
Steering Comn\wli?c'zzg -~ Research Team
Committee Project Oversight

Committee (POC)
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} Summer Year 1

Spring Year 5+ {

== o

Fall Year 1
WHRP Process
Typical 2-year project
Fall Year 2 — Fall Year 4 Winter Year 1
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%  State of Wisconsin
{b. ﬂ&g Department of Transportation

o 1

DMV Services ~ State Patrol - Doing Business ~ Travel ~ Safety -~ Projects and Studies ~ About WisDOT ~

Wisconsin Highway Research Program (WHRP)

The Wisconsin Highway Research Program was established in 1998 by the Wisconsin Department of
Transportation in collaboration with the University of Wisconsin-Madison to discover better ways to design,
Research build and reconstruct the state’s highways. WHRP research projects are selected and overseen by
Wisconsin Highway Research Program collaborative committees that include WisDOT, academia, industry, consulting engineers and the Federal
(WHRP) Highway Administration. Through rigorous testing of innovative materials and methods, WHRP research

leads to improved performance and service life of Wisconsin's highways. w H R P
Policy and Safety First Research

Programs Strategic Plan

Research and Library

Pooled Fund Research Steering Committee

. . Technical Oversight Committee member lists
Materials Management Projects

Outreach
Requests for Proposals

Project details, final reports and technical briefs

+ Flexible Pavements
Find Research Reports « Rigid Pavements

rary * Geotechnics

Archives

Program Documents and Events

Having trouble finding a project? Try our search tool.

History Wisconsin Highway Research Program contact:

Shari Krueger
608-261-6064
Reading Room shari krueger@dot wi.gov

Partners

Resources

Website: https://wisconsindot.gov/Pages/about-wisdot/research/whrp.aspx
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Structures

James Luebke, Chair
WisDOT Bureau of Structures

Joe Balice (non-voting)
Federal Highway Administration

Ruth Coisman
WisDOT Bureau of Structures

Jared Marugg
Kraemer North America

Tadd Owens
CORRE

Dave Pantzlaff

Structures - Technical Oversight Committee (TOC)

Scott Reay
WisDOT Bureau of Structures

Laura Shadewald
WisDOT Bureau of Structures

Andrew Smith
WisDOT Bureau of Structures

Anthony Stakston
WisDOT Bureau of Structures

Habib Tabatabai

Ayres Associates University of Wisconsin — Milwaukee

Jose Pincheira Baolin Wan
University of Wisconsin — Madison Marquette University
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Recently Completed Projects

» Bridge Deck Thermography Verification and Policy
» State of Practice for Specifying and Repairing MSE Walls
* Investigation of MSE Wall Corrosion in Wisconsin (Geotech)
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Investigation of MSE Wall Corrosion in Wi

o L e
S

P|: GeCOmp, |nC D Figure:-FHWA-HIF-24-00.2
PM: Steven Doocy
Completion: 10/2025

CO
e\ Ns%

() S BWE . o E

OF TRl




Investigation of MSE Wall Corrosion in WI

* Findings/Recommendations:

= Upper reinforcement rows more exposed to excessive
corrosion

= Pavement condition index (PCI) may be used to
evaluate the significance of pavement cracks.
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Investigation of MSE Wall Corrosion in Wi

* Findings/Recommendations:
= Pavement cracks and joints - Critical impact of corrosion

= Moisture and salt intrusion was found as main factors causing
excessive corrosion - Use impervious membrane and
drainage systems -

= Regularly maintain pavement surfaces and drainage
structures - to prevent moisture and salt intrusion.

) AR DA . &2




State of Practice for Specifying and
Repairing MSE Walls

* Objectives:

= |dentify best practices for MSE wall usage

= Recommendations to maximize MSE wall service life

= Prepare recommendations for specific retrofit solutions

Pl: Applied Research Associates, Inc.
PM: Ruth Coisman
Completion: 2/2026

) AR DA . &2




State of Practice for Specifying and
Repairing MSE Walls

e Qutcomes:

= Developed a vulnerability and risk-based
framework for inspection and repair

= Detailed Commentary on WisDOT practices

= Selected defects, probable causes, and repair
strategies for MSE structures.

rate
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Active Projects

* Vertical and Overhead Concrete Patches
* Investigation of Removing Existing Abutment Exp. Joints
* Investigate Wisconsin Bridge Scour in Mobile (Alluvial) Sand-Bed Rivers

* Evaluation of Exposed Cast-in-Place Concrete Piles in Corrosive
Environments in the State of Wisconsin (Pre-Contract)

() #ARTA . b E 2



Vertical and Overhead Concrete Patches

* Problem Statement:
= Project-by-project acceptance

= Rapid Setting APL - Limited to horizontal concrete
surface repairs on concrete pavements and bridge decks

= Rely on the manufacturer's repair recommendations and
field engineers' discretion
PI: WJE

PM: Andrew Smith
Completion: 402025 5/2026
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Vertical and Overhead Concrete Patches

* Objectives: Vi 4
- Investlgate and provide material selection gwdance and s

Draft Report Hand applled patch in

repair strategies for concrete surface repairs

= |nvestigate the performance of minor to intermediate
patch repairs (< 2" deep and located above traffic)

Pl: WJE
PM: Andrew Smith D; il O
Completion: 40/2025 5/2026 overhead orientation

;ﬂ; b B A s E s




Investigation of Removing Existing Abutment
Expansion Joints

* Objectives:
= Examine WisDOT's practice of removing existing
expansion joints at substructures.
= Define practical limits of substructure conversions.
» Prepare recommendations for converting substructures.

Pl: UW-Milwaukee
PM: Laura Shadewald
Completion: 10/2026

() #ARTA . b E 2




Investigation of Removing Existing Abutment
Expansion Joints

TOP OF FLOOR,

HOT POURED RUBBER TYPE FILLER,
WOLD ALL FILLER JOINTS k5 BELOW SPONGE RUBBER
SURFACE OF GONCRETE, FILLER

TYPE Al WITH
SEMIEXPANSION SEAT

§Bearings ——~|

Semi-stub Abutment
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Evaluation of Exposed CIP Piles in Corrosive
nvironments

* Objectives:

= Evaluate the structural integrity, and the long-term
performance of CIP concrete pile bent piers in
Wisconsin's corrosive environments.

Pl: TBA
PM: James Luebke
Completion: 10/2028
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Evaluation of Exposed CIP Piles in Corrosive
nvironments

* Objectives:
= |nvestigate corrosion at the waterline
= Evaluate longevity at critical sections
= Develop guidelines for open pile bents

Pl: TBA
PM: James Luebke
Completion: 10/2028

() #ARTA . b E 2




WHRP Reports:

* https://wisconsindot.gov/Pages/about-
wisdot/research/structures.aspx

) AR DA . &2




Thank You

James Luebke, PE
James.luebke@dot.wi.gov
(608) 266-5098
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1-94 between 70th Street and 16th Street in Milwaukee County

Two-Tier Retaining Wall System
Geo-Structural Design
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Project Location and Overview
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Project Location and Overview Denstwest

8-Lanes on 1-94 & Service Interchange (DDI) Along WIS 175
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Project Location and Overview - Early East Leg
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Project Location and Overview - Early East Leg Denstwest

b Lgimach oy R R | N R R R T




Retaining Wall Solutions
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Site Geology and History Denstwest

* Wall alighment is near the historic Menomonee River Valley edge (upland/bluff to valley-floor transition).

» 1835 surface-features mapping shows marsh/wetland conditions and marsh edges in the project area.

* Implication: expect soft/organic soils + groundwater influence and rapid lateral variability along the alignment.
* Redevelopment history suggests heterogeneous historic fill over glacial soils, with potential obstructions.

» Design takeaway: plan for non-uniform support/settlement risk and constructability challenge
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Project Context & Key Constraints Denstwest
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Design Approach and Design Criteria

Finite Element Model (Plaxis 2D)

Upper + Lower Wall Behavior

| Overall Movement

Subsurface Profiles & Parameters

Subsurface Investigation Data e Surfer 3D Model

Representative Design Sections Selected
Based on Wall Geometry & Subsurface Model

Global Stability Analysis
Slide2 — Limit Equilibrium Method

External Stability Analysis
MSE Walls: MSEW+ e Cut Wall: FB-MultiPier & Mathcad

Wall Component Design
Tie Backs e Soldier Piles e MSE Wall Reinforcement

Settlement Assessment — Short & Long Term
Settle3 — Multi-Stage Analysis

9474
SO EAST-WEST

Design Criteria

Long-term: < 2in

Drained (long-term):
>1.5 (¢ =0.65)

Short-term (including temporary
conditions):
>1.33 (¢ =0.75)

LRFD Design




Elevation

Subsurface Stratigraphy Model Denstwest

85 borings (2014-2025) near alignment;
SPT + selective Shelby tubes and rock coring

Typical stratigraphy: Fill = soft/medium clay
+ loose sand - glacial till - bedrock

Soft to Meim Stiff Clay or
Loose to Medium Dense Sand

. . . Glacial Till
Weak/compressible materials and organics

increase south and east (“valley side”) of - Bedrock

503100 593350 503600 593850 594100 594350 594600 594850 595100 505350 595600 595850 596100
Rock surface hlghly variable 298000 298000
:

TopofRock

Groundwater determined from borings in \ X
0 Jz,\\ \J%\ \ Q \ %,

addition to monitoring wells to estimate 277 AT . \\\

longer-term levels M
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Y
297750
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Unique Design Elements - Tiered Walls Denstwest

MOMENT SLAB, PARAPET AND

» System 1 — Tiered MSE over SPL (Cut/Fill-Wall) ($4“§gg°ﬂjT?‘?‘§§5%”55T5’D';g\

» System 2 — Tiered MSE Wall (Fill Wall) | r——’l
» Lightweight Foamed Concrete Fill (LFCF) e @,Eﬂz,:g;ﬂ;;m
C/;i%LE[\)EgTI‘I'\:E l‘—" L RETAINING WALL)
* Common purpose: LFCF (< 40 pcf) reduces earth pressures and ; R
foundation stresses while maintaining constructability. | [remes Lk ewew
. . . . e e T Se T ——F \A‘il __ 8 EXISTING GROUNDLINE
* West side (softer soil less prevalent): Use LFCF primarily to reduce the el 7w T——
tiebacks load demand, to keep tieback lengths/diameters feasible. wokdiondtua | [T g
* East side (softer soil more prevalent): Use LFCF primarily to minimize ' el
L—T [<— CAST-IN-PLACE CONCRETE

stress on compressible soils, to mitigate long-term settlement. //f\

TIEBACK ANCHOR WITH
CLASS | CORROSION 2
TEB PAVEMENT (TO BE COMPLETED THIS ERGTECTION e
i CONTRACT) 'SE?SQB'ES Egggi’fl“ PLANNED, DAMPROOFING ROADWAY AND R-40-767

(INCLUDED IN R-40-767) MOMENT SLAB, PARAPET AND

(FOR INFORMATION ONLY), TYP. m R-40-761 & 767 K COPING TO BE CONSTRUCTED IN I‘; R/LR-40-767
S I\ GRADING,TYP. FUTURE CONTRACT 1060-27-72 :
e s s - " %/ .
=3 5 =5 v ——e Bt ~ ol TEBAGKANCHOR W ]
e = = = N oA CLASS | CORROSION /

PAINT PILE
'SEE GENERALNOTES

PROTECTION
ANCHORED INTO BEDROCK

i

FINISHED GRADE 4.00%
ATWALLFACE \ =

MIN

i
|
s - | z
. IE |/~ PIPE UNDERDRAIN 6-IN SPECIAL, ENCLOSE PIPE
< e l & 1-0" X 1'-0" AREA OF NO.1 COARSE
e o : A XXX % TOP OFFOOTING AGGREGATE IN GEQTEXTILE FABRIC TYPE OF
/ g | ¢ % ® SCHEDULE A. SEE SHEET 28 FOR DETAIL
S ~E e I |
" TEMPORARY GRADING FORTEB =/~~~ ~_"= = . | = | I
PAVEMENT CONSTRUCTION = ey FORS | z & ; : 26" DIA DRILLED
— - — — . l e e ~ DAMPROOFING = R/LR-40-761 ] - 3'-0" DIA DRILLED ——=] i CONCRETE ROCK SOCKET
= 5 v B 96 ' < CONCRETE FOOTING | (INCLUDED NBID ITEM
S, i - | [HM&HEDG“DE ¢ 'FOUNDATION DRILLING")
e 5 L _ o ﬁ B
= : U R %30 e et aet il 2 A A A A A £
EEE R == T ; B SSANANANRY: SN
= = = == 3 S I N VNN SN
e : E IF TEMPORARY SHORING IS INSTALLED s T /\ 2 \/\/\/m A | \/\/
— — = 3 - /BHWEENEMBANKMENTH[LAND AR AN ~ \/\ DA | a \ \ \ 2
e = = = = iy o i o gie o s e o LFCF THE COST SHALL BE INCLUDED e BTG ’ // \// NBOTIOM OF FOOTING ANIEENI PNVONVONVS
S = = = =iy =iy =gy IN LFCF BID ITEM. -
= -t GROUNDLINE /\// / ~
=kl = e e e . 7 /\\/

System 2 — Tiered MSEWall = R s

= [0
EXCAVATION LIMIT roll | o
10 LIMITS OF MSE BACKFILL REFERTO
soo" ROADWAY PLANS

B e e ‘j: / o Y[WSHEDGW NNV System 1 — Tiered MSE over SPL




Global Stability (Slide2) — Tiered MSE over SPL Deastwest

Circular & non-circular slip surfaces | 2.18 Required FS

Short-term > 1.33;

Evaluated upper wall alone and full tiered system; iy

short + long term conditions

Considering future anticipated excavations in

some areas

I

Tieback anchors extended to satisfy the required s

R factor of safety




Global Stability (Slide2) — Two-tier MSE Densrwest

. Circular & non-circular slip surfaces =

. Evaluated upper wall alone and full tiered system; short +
long term conditions

. Evaluate Temporary and Final Conditions with different
alternatives

. LFCF extended to meet the factor of safety
. Interface sensitivity check e

Final Conditions

20000 sz

Method
Name

Spencer

Temporary Conditions

Temporary Conditions .
Option 2

Option 1

-50

- Option 1

240,00 Ios/2 oyh 1000 ibs/fi2 ot 24000 Ibsift2

Option 2




Anchored SPL Wall — Structural & Geotechnical Design Denstwest

FB-MultiPier

. Analysis methods: FB-MultiPier (p-y) + PLAXIS 2D (staged FEM). , i | L i ‘JE N H N
p-y for efficiency; FEM for staging & interaction. enc=l I B “o L I - O
. Soldier piles: W24x104, 7.5 ft spacing; 3 ft diameter drilled = g | !
shafts with rock socket L EE | E | E
. Anchors: up to 3 levels; lower level embedded to rock to satisfy ERE - B
the global stability demands S/ fmm oo fex ) fEn
- Key results are the deflection of the walls and load demands 1 |
were determined to size the different structural elements. —- ) |
. Max deflection: ~0.7-2.2 in 1oL s gm
. Max moment: ~680 kip-ft o meng || 7 [snel | E llsie 3] 2ffSee g

o Max anchor load: ~260 kip MW“W_

Typical SPL Section (Schematic)

Plaxis 2D

W24 x104

Shaft dia.: 3 ft

7.5 fto.c.




Settlement — Staged Consolidation (Settle3) + LFCF Densrwest

* Time-dependent consolidation with staged excavation/fill
modeled

* LFCF used within reinforced zone and behind the wall to
reduce loading
* Predicted post-pavement settlement generally < 2 in with

construction staging equivalent to ~1 year ‘holding \

period’ before final paving : —

* Facing performance: total settlement < 4 in, differential < Existing Conditions
1/200 (supports precast panel use) ‘

* Monitoring required to confirm performance due to

soft/organic layers in some zones

0.21
0.

Temporary Conditions

0.62
0.84
1.0

Final Conditions 12

1.47

max in
max 2.89 in
1.8
1.89
2.10
max (stage): 2.06 in
max {all}: 2.06 in




Settlement-Induced Anchor Distress Behind SPL Wall 98

* Drilled shafts are socketed into rock so no movement
anticipated P SO A

8" DIA. XS PIPE —

|
m:>_97,
T

Shear Surface M| - searin G

* Ground settlement may result in shearing the ground
anchor

* Provide compressible foam around the third row of
anchors to accommodate relative displacement

Drilled Shaft

= - ——
EXTENSION - | % 6_._-\-—“—.‘-—
@) "-——_._________--_-q ‘

I N Jﬂ/ﬂfflﬂ/ﬂﬂﬂﬁ%ﬂ%fﬂﬂ/flﬂﬁﬂﬂ/ﬂ%ﬂflﬂﬂlﬂlﬂﬂﬂ.l&\\\\*

ENCAPSULATED TIEBACK

(BAR TENDON SHOWN, PRESTRESSED STEEL
TENDONS MAY BE USED AS AN ALTERNATE)




Quality Assurance and Quality Control Denstwest

/

R/L RETAINING WALL R-40-786

(FUTURE CONTRACT 1060-27-72) OVERHEAD SIGN STRUCTURE

(FUTURE CONTRACT 1060-27-72)

STA. 2001+72.50
X=594661.08
[~ Y=29716115 _

Preconstruction / Verification
* Estimating top of rock at each drilled shaft [ amessie
|0Cation during deSign' %EENERG\ESOVERHEADJ

ELECTRIC LINES TO BE REMOVED

R/L RETAINING WALL R-40-786
(FUTURE CONTRACT 1060-27-72)

TEMPORARY SHORING

-18
8
]
* Verify top of rock at each drilled shaft T
erify top >
0 % X R/L RETAINING WALL R-40-761 i PN 2
9 o 2000 — H
location to confirm socket/bond zone [ - - FRONT FACE OF WALL) ot 1 P
- s eI e PERMANENT - UNPERFORATED. REINFORCED CONCRETE | &
. -y P - 5 v . o EASEMENT PROPOSED ATC DUCT STA. 2003+50¢, 50' RT. APRON ENDWALL FOR s
. BEGIN RETAINING WALL R-40-761 S . - T - PACKAGE CORRIDOR SLOPE MIN. 0.5% PIPE UNDERDRAIN AND
STA. 2000+00.00 (R/L RETAINING WALL) e EXISTING RIGHT OF WAY el P RODENT SHIELD.
aSSUInp ons. X 59052674 - ~<¢ Sl f SEESOD 864
Y =297054.20 oY TNy I \N\s%!" o\ S
- EDGE OF MAINTENCE PATH _— 4 __ -
= — Al
ISk EXISTING MMSD. remeare™ \ / EXTHGWE ENERGIESSUBSTATION T
4 o \ EXISTING WE ENERGIES OVERHEAD

~ - \ SANITARY SEWER LINE
WE ENERGIES OVERHEAD
ELECTRIC LINES TO BE REMOVED

Construction QA/QC P AN
* Anchor testing: proof test all anchors; in

TA. 2000+00.00
EL. 604.06 720'-0" - PHASE 2 CONSTRUCTION

addition to WisDOT required performance
tests (>5% of the anchors). B Ay o SRR
| SR — T ’W CONCRETE RAILING
— 630 =] - fcoP\NG 4] i [€] 017% @ p|PE\ ©

e e | e | e e s |
IS — |

i
I 1— I—i— —i—r

Instrumentation / Long-Term Performance S
* Monitor wall movements during excavation |, /\*

Fd

- 605

and staging; track anchor loads.
* Continue long-term monitoring to confirm
performance and settlement trends.

~MATCHLINE STA 2004+00.00

0" DIA. SOLDIE
PILE, TYP.

- 590

g Q Q - 575 ! SN
O fined d maximum threshold f | »
Defined warning and maximum threshold for 1., NUBMPRRC
! SASTEN A A
the instrumentation. IR I AR IR S R R R SRS AR A A
L 560 X o ORI IR N RN R ER IR
BOTTOM OF FOUNDATION, i Y \///\\/ BOTTOM OF FOUNDATION, 9%»/)\\/)%//\\//\\(/\1\//\\}/
550 'AS SHOWN IN THE DATA N KIQGS i seoroc is encounteren ARG
TABLE . //\i \//\ R 3eonock SR, \\,}\(//\{4 \L\ﬁ//\Q\/\ﬂTESTIMATEDTOPOFBEDROCK WM?\/
L NN \\‘\\‘@X\\%\\\\\ NN N N o S SIS

ELEVATION

(LOOKING NORTH AT FRONT FACE OF WALL)




— 630

— 625

— 620

— 615

— 610

— 605

— 600

— 595

— 590

MATCHLINE STA 2008450.00

Quality Assurance and Quality Control - Instrumentation  Zstwest

Inclinometers (7): Lateral displacement profile vs. depth (ground & wall).
Vibrating Wire Piezometers (4): Pore water pressure (soft soils)

3-Axis Tiltmeters (14): Wall/facing rotation & direction (early warning).
VW Load Cells (Tiebacks) (6): Track anchor load retention / load change.

Earth Pressure Cells (12): Measure lateral pressures behind wall during staging.

Surface Settlement Markers (18): Vertical settlement (pavement/LFCF/soil).
Structure Settlement Markers (24): Protect adjacent structures/utilities.
Strain Gauges (6): Confirm structural demand/response.

ssM-11[m | vwr-01 |_WH’7 s s
SM-10 ZJ'NCQJ ® SSM-12 @SM—IZ
e\ o o cn dp 2000480 4 4 4 ?{‘/__‘J Lo oy gy gowos o op o O g AV g 20800 5 on oo mooopg o g 00

v 55"\;"10 = N62°22'34"E =
T™-08 R-40-761 \ ™08 “—wnup o SM
BEGIN RETAINING WALL R-40-767 R/L RETAINING WALL R-40-761 STA. 2011+52.40

— \ — STA. 1000+00.00 (R/L R-40-767) (FRONT FACE OF WALL) X =595583.85
STA. 2008+50.60, I5' LT. (R/L R-40-761) r ¥ =297590.03

2 PROPOSED ATC SUBSTATION
WALLP.T. / 10 T S o

LEFT IN PLACE
WALL CURVE 2

TEMPORARY SHORING

STA. 2008450.60
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o zle — 3241C 3251C 52

— i
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i —‘ ] o B ey e ——— s i ' T L EXPANSION
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[ EP-06
| E/ TOP OF WALL
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TOP OF SOLDIER PILE i — —*— — —
————— - EL.514.86 a ~

W24x104 SOLDIER PILE

INCLINOMETER —\
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/ AT EL. 604.00
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2'-6" DIA DRILLED
I “NCLUDED 1D TEM
/\\//,\\/h/ "FOUNDATION DRILLING")
\/ \\\/ \\/ \ T T /. \\/ \ s
NN N N IR NN
RS LGEERR
AN SIS NN

EL.526.16

INSTRUMENTATION DETAIL



Key Takeaways & Next Steps Denstwest

* A tiered retaining wall system enabled a =60 ft grade change within a constrained urban footprint.
* Lightweight Foamed Concrete Fill (< ~40 pcf) was the critical lever:

* West: reduced SPL tieback demand (constructability)

* East: reduced stresses on compressible soils (settlement control)

* A unified ground model (85 borings) and representative sections ensured consistent inputs across stability,
deformation, and settlement tools.

* Staged analyses (temporary vs final) governed design decisions, including a minimum tier offset ~50 ft to meet
performance targets. Settlement target: < 2 in post-pavement supported via staged consolidation modeling and a
waiting period strategy.

Performance Verification

* Risk managed through 3D ground modeling, anchor testing, and instrumentation, with monitoring planned for 2
2 years post-construction.

Next Step

* Collecting data from different instrumentation during and after construction, and compare the analysis versus
field data.



Questions/Discussion

EAST-WEST




Global Stability — Temporary Conditions Alternatives

. Evaluate different temporary conditions alternatives

o Option 1: Temporary wall + allow settlement time before final

LFCF

o Option 2: Build temp road with final fill (slower, avoids temp

wall costs)
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2026 Geotechnical Updates
David Staab, PE

Geotechnical Engineering Unit Supervisor

Structural Engineers Symposium
Madison College

May 26, 2026



Geotechnical Engineering Unit

Staff Updates
2024 2026
Dave Staab, Supervisor Dave Staab, Supervisor
Paulo Florio, Geotech. Eng. Paulo Florio, Geotech. Eng.
Crystal Goffard, Geotech. Eng. Crystal Goffard, Geotech. Eng.
Tri Tran, Geotech. Eng. Tri Tran, Geotech. Eng.
Dan Reid, Geologist (retired rev. 2025) Jeff Bruesewitz, Geologist

Mark Kray, Lab Technician Mark Kray, Lab Technician
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Geotechnical Data Management

* gINT — industry standard for preparing soil boring logs for 40+ years
* Bentley is “sun-setting” gINT — 2626 2028(?)
* About 5 - 6 programs exist to fill this purpose

« WisDOT evaluated 4 programs to replace gINT (2022 - 2024)
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Geotechnical Data Management

e BoreDM selected
= Customer service

= Cost

= Features
* More user-friendly and powerful than gINT
 Consume and convert gINT files to BoreDM
* Civil 3D compatible
* DIGGS compatible

BOREDM

YaNA
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Boring Log Updates

* Library Updates
= Soil classification

. B
Symbology WATERIAL SYMBOLS
-
.ASPHALT N ToPsOIL V“—’! PEAT
Py e
: s CONCRETE FILL D"C GRAVEL
/
SAND CLAY SILT
2z
] BOULDERS X
N [ OR 1] UMESTONE BEDROCK
COBBLES (UNKNOWN)
pdy - -
SHALE bessed SANDSTONE | + | IGNEOUS/
— L1 % META

& e Boe_cn e



Boring Log Updates

» Heading Information

* Boring Log Template Updates

_,,.m.,“\a WI Dept. of Transportation | "/5001 PROJECT NUMBER: e BORING ID: B-2A
i H 350? Kinsman Blvd. WISDOT PROJECT NAME: PAGE NO:
o 4 Madison, Wi 53704 R-56-0037 -
REPORT BY. ROADWAY NAME: TATITUDE TONGITUDE:
WisDOT USH 12 43.592755 -89.794027
DRILLED BY: WISDOT STRUCTURE 1D; NORTHING: EASTING:
WisDOT R-56-0037 281892.271000 637077.128000
CREW CHIEF: BRILLAIG: DATE STARTED: COORDINATE SYSTEM:
Sean Bahn Unit 1 CMESS0XR Tracked 04/14/2026 wces
TOGGED BY: HOLE SIZE- DATE COMPLETED: FHORIZONTAL DATUM: VERTICAL DATUM:
Joel Ruda 3" 04/14/2026 WCCS Sauk MsL
10G ac BY: TAMMER TYPE: COUNTY. STATION: OFFSET.
D. Staab Auto sauk 613462 62' Lt C/L
1OG PREPARED BY. FAMMER EFFICIENCY STREAMBED LOCATION: STREAMBED ELEVATION: SURFACE ELEVATION:
E. Patterson 80% 2 N/A 883.7'
1 1 1 1 1 1 I 1 l 1 I
 Groundwater and Cave-In Level
roundawater an ave-in Levels
WATER LEVEL & CAVE-IN OBSERVATION DATA
Z WATER DEPTH AT TIME OF DRILLING: 2.5 ﬂ CAVE - IN DEPTH AT TIME OF DRILLING: NMR
y_ WATER DEPTH AT END OF DRILLING: NMR H CAVE - IN DEPTH AT END OF DRILLING: NMR
v WATER ENCOUNTERED AFTER DRILLING CAVE - IN DEPTH AFTER DRILLING
== | TIME AFTER DRILLING (HOURS): 24 hrs DEPTH: Dry ‘!' TIME AFTER DRILLING (HOURS): - DEPTH: NMR

WCONsy,
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e e e e
| wi . of ki e 61450173 BORING ID: B-2All
3502 Kinsman Bivd.
1 Madison, W1 53704 Fre Ros o s |
A[FPORT IV ROADNAY RAME TATTTOOR: (ORGTUDE:
WisDOT USH 12 41592755 -89.794027
WSO STRUCTORE 0 G- TASTING i
WHDOT R-56-0037 281892 271000 637077.128000
CREW CHiEF DRIl G BATE STARTID: IRTTW I
Sean Bahn Unit 1 CMESSOXR Tracked 04/14/2026 WOCS
WO W BATT COMMETID: 3 VIRTRCAL GATURE
loel Ruda 04/14/2026 WCCS Saub MSL
I OGTCWT WA TV COURTY. STATICR. TFISET I
D. Stasb Auto Sauk 613462 o' ucn
HNCY SURFACT ELEVATION
I £ Patterson 0% s /A - I
LB O L | — -
. 22| _|g|2
z -
= ,s. E gﬁ £ | g ‘?é £ £ I
e |5 2 a3 £ |5 Sail/ Rock Description And Geological Origin g a0 E ‘§ Notes
; g E o | for Each Major Unit/ Comments e 5 ‘i ElF I I
Elg| | 8 |8 [° g |55|3 (2|5
£ @ 2 a - =
g5 LI
i
|, [ eo Topson e | O
T e 883.2 | sing at 14.5, NQ2 rock
2 1Ll SuTYfine to medium SAND, light brown, moist to wet, ing to EOB
F3 4 probable perched water at 2.5'
L a4 2.5 8812 | |
= Ls.J SANDSTONE, moderately to slightly weathered, white
SiS 1 w \ 606’: ‘_ 6 to light brown I I
7 4
sspof o 60/1" | o ] I |
2 \ (60) l
F9 4 | |
sspof\ o 60/1" 10 4 I
3 60) J+ 11 |
12
sshof o son | 4o ] | |
4 60)
k14 4 | [
ssho D 60/1" 15 4 Core Run 1: 14.5'-19.5'
s 60) 164 | Recoveryso*(eax) | [
RQD: 21%
Core| 50 i UCS 1(15.5-15.8): 4,106 psi | [
1l 18 4 UCS 2 (16.5-16.8): 2,856 psi
L 19 4 | |
Core| - 20 4 Core Run 2: 19.5'-24.5'
2 L214 Recovery 58.75" (98%) I I
58.75| L2 RQD: 50%
(s0) UCS 3(21.7-22.2'): 4,499 psi I
F23 |
- 24 4 |
Core, k25 4 Core Run 3: 24,5':29.5' |
3 L 26 4 Recovery 60" (100%) |
60 [ 1 | map:ssx |
86
) k28 1 1
[ 29 4 29.5 854.2 M
€nd of Boring 1

e —
WATER LEVEL & CAVE-IN OBSERVATION DATA

y WATER DEPTH AT TIME OF DRILLING: 28 . CAVE - IN DEPTH AT TIME OF DRILLING: NMR

! 'WATER DEPTH AT END OF DRILLING: NMAR ! CAVE - IN DEPTH AT END OF DRILLING: NMR
1 WATER ENCOUNTERED AFTER DRILUNG n CAVE - IN DEPTH AFTER DRILLING

! TIME AFTER DRILLING (HOURS): 24 hrs DEPTH: Dry =" | TIME AFTER DRILLING (HOURS): - DEPTH: NMR

{ﬁ% Mt S B T

—
NOTES:

T ) —
1) Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected
2) NE = Not Encountered; NMR = No Measurement Recorded




W\SCONsy,

BORING | paTe comPpLETED NORTHING (Y] EASTING (X)
1 12/16/2025 3131580 400293.4
2 12/16/2025 313114.9 400305.1

BORINGS COMPLETED BY: WISDOT

REPORT COMPLETED BY: WISDOT

AL COORDINATES REFERENCED TO WCCS NAD 83(91) ROCK COUNTY

COORDINATES COLLECTED USING NON-SURVEY GRADE EQUIPMENT

930

920

910

€-53-2043

Box Culvert Example

B-1, Elev: 955.1 ft

B-2, Elev: 954.9 ft
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STATE PROJECT NUMBER

5231-00-01

MATERIAL SYMBOLS

.ASPHMT ETOPSOIL @ PEAT
E CONCRETE N AL
(e Do [
BOULDERS
R umestone N5 seprock
COBBLES D22 (UNKNOWN)

E SHALE SANDSTONE

IGNEOUS/
META

LEGEND OF BORING

84, Elev: #ing
Sllllnnlmfstl

o] Fc
| COBBLE OR BOULDER
WEATHERED LIMESTONE

CORE RUN #1 - 24'-29"
REC=80%, RQD=72%

" UNCONFD STRENGTH, AS DETERMINED BY A POCKET
PENETROMETER (TSF)

* UNLESS OTHERWISE, SPECIFIED THE SPT ‘N’ VALUE IS
ED ON AASHTO T-206, STANDARD PENETRATION

TEST, THE SPT 'N' VALUE PRESENTED HAS NOT BEEN
CORRECTED FOR OVERBURDEN PRESSURE OR HAMMER
EFFICIENCY,

GROUND WATER ELEVATION

2 AT TIME OF DRILLING

Y ENDOF DRILUNG

J  AFTERORILLING

ABBREVIATIONS
F-F M-MEDIUM  C-COARSE _ ST-SHELBY TUBE

SUBSURFACE EXPLORATION FOR FOUNDATION
DESIGN AND BIDDERS INFORMATION

BORINGS WERE COMPLETED AT POINTS APPROXIMATELY AS
INDICATED ON THIS DRAWING TO OBTAIN INFORMATION
CONCERNING THE CHARACTER OF SUBSURFACE MATERIALS
FOUND AT THE SITE. BECAUSE THE INVESTIGATED DEPTHS
ARE LIMITED AND THE AREA OF THE BORINGS IS VERY SMALL
IN RELATION TO THE ENTIRE SITE, THE WISCONSIN

DEP) NT OF TRANSPORTATION DOES NOT WARRANT
SIMILAR SUBSURFACE CONDITIONS BELOW, BETWEEN, OR
BEYOND THESE BORINGS. VARIATIONS IN SOIL CONDITIONS
SHOULD BE EXPECTED AND FLUCTUATIONS IN
GROUNDWATER LEVELS MAY OCCUR.

vo.| oare REVISION B

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

STRUCTURES DESIGN SECTION

STRUCTURE  C-53-2043

TR,
Ih EBP|

SUBSURFACE S
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$SCONSy,

Retaining Wall Example

m’:'"“ DATE COMPLETED NORTHING (Y} EASTING (X)
1 3/10/2026 399701.1 683117.7
2 3/10/2026 3997523 683197.0
3 3/10/2026 399797.1 6832702
BORINGS COMPLETED BY: WISDOT
REPORT COMPLETED BY: WISDOT
AL COORDINATES REFERENCED TO WCCS NAD 83(91) RICHLAND COUNTY
c OLLECTED USING ¥ GRADE
R-52:0022
&B-2 %83
$61
236+05 /LSTH 60 238{*“
700 700
B-1,692.0t 82,6907
236420, 10' LERL 237415, 13 LLA/L 83,6912t
238400, 13° Lt R/L
690 s 690
50
ISTO - SANDSTONE
CORERUN1(6'- 11
=40%, ROD=0% P
60/5"
630 630
670 670

STATE PROJECT NUMBER

5190-07-00

MATERIAL SYMBOLS

B [2]
ASPHALT 28] TOPSOIL PEAT
u
Eﬂ(oumm @rlu GRAVEL
e Do [Do
4
noumtns
LIMESTONE § <) BEDROCK
Cosses L2223 (UNKNOWN)

: SHALE % SANDSTONE

IGNEOUS/
META
LEGEND OF BORING
BORING #, ELEV.
STATION, OFFSET
17
[l=
’ FC
COBBLE OR BOULDER

'WEATHERED LIMESTONE

‘CORE RUN #1 - 24"-29"
Fr REC=80%, RQD=72%

" UNCONFINED STRENGTH, AS DETERMINED BY A POCKET
PENETROMETER (TSF)

“ UNLESS OTHERWISE, SPECIFIED THE SPT 'N' VALUE IS
BASED ON AASHTO T-206, STANDARD PENETRATION
TEST. THE SPT 'N' VALUE PRESENTED HAS NOT BEEN
CORRECTED FOR OVERBURDEN PRESSURE OR HAMMER
EFFICIENCY.

GROUND WATER ELEVATION
§  ATTIME OF DRILLING
Y ENDOF DRILUNG
J  AFTER DRILLING
ABBREVIATIONS
F-FINE  M-MEDIUM  C-COARSE _ ST-SHELBY TUBE

SUBSURFACE EXPLORATION FOR FOUNDATION
DESIGN AND BIDDERS INFORMATION

BORINGS WERE COMPLETED AT POINTS APPROXIMATELY AS
INDICATED ON THIS DRAWING TO OBTAIN INFORMATION
'CONCERNING THE CHARACTER OF SUBSURFACE MATERIALS
FOUND AT THE SITE. BECAUSE THE INVESTIGATED DEPTHS
ARE LUMITED AND THE AREA OF THE BORINGS IS VERY SMALL
IN RELATION TO THE ENTIRE SITE, THE WISCONSIN
HANSPOI N DOES NOT wnuw\m
SIMILAR SUBSUI R'ME CDN DWIUNS GﬁUW BETWEE
BEYOND THESE BOI IN SOIL CDND“IQNS
SHOULD BE E!ﬂ'cﬂ D AND FLUCYUATIONS N
GROUNDWATER LEVELS MAY OCCUR.

DATE REVISION BY

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

STRUCTURES DESIGN SECTION

STRUCTURE  R-52-0022

ETRWR FORRS
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Timeline

* WisDOT Implementation
= Boring Log App — April 2026
= Field App — Expected 2026
= Lab App — Expected 2026
* Soft rollout
= Feedback from external partners already using BoreDM
= Updates (As needed)
= | ater 20267
* Publish (through BoreDM)
= Library
= Template
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How can geotechnical data from different boring
log programs be handled?
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Geotechnical Data Management

, = DATA INTERCHANGE FOR GEOTECHNICAL

YEAR®
v AND GEOENVIRONMENTAL SPECIALISTS

ASCE Geo-Institute

Data transfer protocol for geotechnical data

BoreDM is DiGGS compatible

Other programs are working towards DiGGS compatibility
Ohio DOT has been using DiGGS for 10+ years

Source: ASCE Geo-Institute
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Geotechnical Data Management

FIELD

. “n £ Vi .
\\‘ ~ ,; ‘:“ : O’G\
o’é\ ’l e - : 6\}‘
’ S \
B Coochia fo‘.\ P i~ . ANALYSIS
(N ’ = aulll s

DiGGS -

DATA INTERCHANGE FOR GEOTECHNICAL
AND GEOENVIRONMENTAL SPECIALISTS

<=mmmmm=e e DiGGS-m === ===

SSCONSy, Bachus, et al., Deep Foundations, May/June 2020
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Geotechnical Data Management

Standard Practice for

Digital Interchan|ge of
Geotechnical Data

AASHTO Designation: PP 102-20 (2022)"

First Published: 2020 Reviewed but Not Updated: 2022

Technical Subcommittee: 1b, Geotechnical Exploration,
Instrumentation, Stabilization, and Field Testing

4.2. Complete records of all data identified to be recorded and reported by geotechnical standard test
procedures, or as specified by the Agency and conducted by the Agency or on the Agency’s behalf
by contracted geotechnical service providers, shall be transferred to the Agency and by the
Agency in a format consistent with the DIGGS schema. |
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What's required for geotechnical data at
this time?

» Continue using the WisDOT gINT template and library
» Discuss with your geotechnical partners
e Stay tuned for more updates
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Other Items

 Geotechnical Addenda
= E-submit updated geotechnical reports

 Document submission (if required by contract)
= gINT logs — DOTDTSDGeotechnicalgINT @dot.wi.gov
= SIRs and Lab Work - DOTDTSDGeotechnicalSirLab@dot.wi.qov
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David Staab, PE
david.staab@dot.wi.gov
608-246-7952
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Bridge Scour and
Pile Analysis

Steve Neary, James Luebke, Andrew Smith

May 2026 WisDOT Structural Engineers Symposium
Madison, WI
5.26.2026



Overview

» Discussion topics
= Scour components, total scour depth
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What is Scour?

* Definition

= Erosion of streambed or bank material due to flowing
water; often considered as being localized

* Types
= Contraction
= Local (pier, abutment)
= Pressure

Figure 3.7. Flow structure including macro-turbulence generated by flow
around abutments in a narrow main channel (NCHRP 2011b).

_ Sm:fu-ﬂtaa High

) i Turbulence
Wake Region / ‘H::“= ___ Rollers y
/ o = T —

——

=

Figure 3.2. Simple schematic representation of scour at a cylindrical pier.
Figure 3.8. Flow structure including macro-turbulence generated by floodplain/main channel

flow interaction, flow separation around abutment, and wake region on the

ﬁ% & @ @ dg m E —— ﬁ floodplain of a compound channel (NCHRP 2011b).




Abutment Scour
* NCHRP 24-20 method

= Amplified contraction scour
= Pressure, cohesive — not applicable

Bridge Embankment 5]
7 Failure Zone
/ Effective Pile Length [ ]

Streambed

! _AS(SCF)+LTD

L constant,
L/B—=0

s/
T~

~,

b

i L decreasing,
il L/B=>0

—O5HY,

_"-"-n[
-~
i ~

\

[ —

Image Source: Casey Kramer

4,4,

25

ED Ys = Ymax — Yo

Figure 8.9. Scour amplification factor for spill-through abutments and live-bed conditions | H EC_1 8 (2 0 1 2) E q n 8 4

(NCHRP 2010b).




Other Scour Considerations

« Sediment
= | ive bed vs clear water
= Cohesive
= Layers

e Results

= Are they reasonable?
= Multidisciplinary scour team

PS5

LINE AT PROPOSED

40'-0" LG. CIP CONCRETE

10 % x 0.365-INC
PRE-BORE 30'-0"

C/L OF PROFILE

40'-0" LG. CIP CONCRETE

10% x 0.365-INCH
PRE-BORE 30'-0"




Stream @ Il @il
Migration :

» Lateral migration

= UWPs

- 2013vs 2023 et
= Aerial photos s

« County GIS "

 WI Historic
Aerial Imagery = .
Finder T

 Google Earth =

R\
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Total Scour

e Scour elevation at each substructure
= Abutment = LTD + Abutment scour
= Pier = LTD + Contraction + Pier scour

ur Plot (Q100 FIS (SRH-2D)) = o

Bridge Scour Plot (Q100 FIS (SRH-2D))

I Bridge Deck NEM Left Abutment [® ] Left Abutment Scour HEE Right Abutment Right Abutment Scour [+ | Piers [© ] Pier Scour Bridge Cross-Section [2 ] WSE [ v | Confraction Scour [0 Total Scour = mmm | ateral potential liimits of contraction and abutment scour
| |
| |
| |

- | |

1265— } |

Abutment + LTD :
CS + Pier + LTD




Bridge Scour - Piles

 WisDOT Bridge Manual
= 8.3.2.7 - All bridges shall be evaluated to determine the vulnerability to scour.

* AASHTO LRFD BDS

» C2.6.4.4.4 — Change in Foundation Conditions due to Scour

“Scour is not a force effect per se, but the change in conditions of the substructure
may significantly alter the consequences of force effects acting on the structure”

= 10.7 .1.5 - Pile design shall address the following issues as appropriate:
= Minimum pile penetration necessary to satisfy the requitements caused by scour.
= Pile foundation nominal structural resistance (with or without scour).
= Long-term durability of the pile in service, i.e., corrosion and deterioration.
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Bridge Scour - Resources

 WisDOT Bridge Manual
= Chapter 8 — Hydraulics (Load/Condition)
= Chapter 11 — Foundation Support (Geotech and Structural Resistance)
 General - Simplified and Non-Simplified Pile Practices
* Scour - Piling analyzed as unbraced columns
 Scour - Compensate for the resistance capacity that is lost due to scour.
= Chapter 12 and 13 — Abutments and Piers (Specific applications: Integral abutments, exposed pile bents )

* AASHTO LRFD BDS

= 10t Edition scour updates

» Other References:
= FHWA - HEC-18 - Evaluating Scour at Bridges
= FHWA - GEC-12 - Design and Construction of Driven Pile Foundations
= FHWA - GEC-10 - Drilled Shafts: Construction Procedures and Design Methods
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Bridge Scour - Pile Design

* H-Piles
= Simplified Practices - Table 11.3-5
* Axial Load Only - Simplified Practices
= Fully Supported

= No Lateral Loads

 LRFD 6.9.4 - Steel Compression Member
* ¢ =0.50 (compression of H-pile and severe H-pile damage) - LRFD 6.5.4.2 B

= Non-Simplified Practices

* Referto LRFD 6.15 - Piles
= Axial Compression (LRFD 6.9.4 Non-Composite)

= Combined Axial load and Flexure (LRFD 6.9.2.2)
= Flexural Resistance (LRFD 6.12)

() AR E . oo S e—a
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Bridge Scour - Pile Design

* CIP Piles
= Simplified Practices - Table 11.3-5

* Axial Load Only - Simplified Practices

= Fully Supported

= No Lateral Loads
» LRFD 5.6.4 - Concrete Compression Member

* Neglecting steel shell after driving
* ¢ =0.75 (compression concrete) — LRFD 5.5.4.2

= Non-Simplified Practices

» Referto LRFD 6.15 - Piles
= Axial Compression (LRFD 6.9.5 Composite)

= Combined Axial load and Flexure (LRFD 6.9.2.2)
= Flexural Resistance (LRFD 6.12)
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Bridge Scour - Pile Design

* CIP Piles (LRFD 5.6.4 vs LRFD 6.9.5)

= Simplified Practices - Table 11.3-5
* Following LRFD 5.6.4 Concrete Member
* ¢ =0.75 (compression concrete) — LRFD 5.5.4.2
« k,=0.85

kS (4, 4, —4,)+ f,4,
p,_r:.sr:( e~ =t T A (5.6.4.4-3)

7_"11-'5 l: fp i Ef-'Em }

= Non-Simplified Practices
* Following LRFD 6.9.5 Composite Member

* ¢ =0.60 (compression of pipe pile and severe pipe pile
damage) - LRFD 6.5.4.2

(6.9.5.1-4)

Shell Rebar Concrete

2;(3} ﬁ%(&%@@ﬁﬂ%@%ﬁ

Table 11.3-5
| | Per LRFp ey
Factored Axial Resistance®
P.=¢ 080k, f.A,
P.=0.51f, A,
Per LRFp 6.9,

Factored Axial Resistance®

P.=085f, A,
P =051f, A,

*
Neglecting steel shell and rebar, fully supported
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Bridge Scour - Pile Design

» Other Considerations

= Pile Corrosion Mitigation:
» Avoidance - Concrete Pile Encasement (Pile Encased Pier)
 Redundancy/Resistance — Add Longitudinal Reinforcement (Exposed Pile Bent Pier)
* Protection - Exposed Sections Painted

= CIP Pile — Composite Action
 For Non-Simplified Practices (e.g. Unbraced columns, lateral loads, etc.)
« Corrosion Mitigation in corrosive and non-corrosive environments
» Composite Action - LRFD 6.9.5

= Steel Shell - Design Thickness }

Typically limited to 50% x nominal shell thickness
for in-service evaluations.

» Composite Action — LRFD 6.9.6

WSCONs,,
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Scour for Design vs. Scour for Evaluation

= Scour for Design — ability to accommodate
» LPILE, FEA software, FB-MultiPier
 Specs that guarantee behavior or anticipate
corrosion
= Scour for Evaluation — what is ok?
» |dentify at-risk structures (based on hydraulic
analysis)
« Evaluate in-service scour reported thru
inspections

» Can be robust, but some
simplified/conservative tools are helpful

EXPOSED PILE HEIGHT

AL EMBEPMENT LENGTH

ORIGIN
REMATNING

WSCONs,,
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Level of Uncertainty in Global Stability

= |nitial review — what does the bridge look like?

= Short-fixed bridges — low level of uncertainty
« Stiff abutments, flexible (braced) piers (pile encased, open pile bents)
» Small lateral loads
 Generally, allows larger exposure of piles
= |Long-expansion bridges — high level of uncertainty
* Unbraced substructure elements
» Significant lateral loads

WSCONs,,
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LRFD BDS 6.15.3

. |nteraCt|On 61532 % 6922 Strength Interaction Curves (HP10x42)
= Buckling 6.15.3.3 = 6.9.4 0r 6.9.5 Inéi2asing unbraced length S

* |n essence scour is compromising our Pr, potentially Mr, so0 | o
N

and increasing second-order effects wr=120

----WBMTa.11.3-5

N
o
[s)

=
g
= 300
o
a.
Y

6.15.3.3—Buckling

Instability of piles which extend through water or
air shall be accounted for as specified in|Article 6.9.
Piles which extend through water or air shall be

assumed to be fixed at some depth below the ground.
Stability shall be determined in accordance with

provisions in for compression members

using an equivalent length of the pile equal to the : : 200 300 400 500 600 700
laterally unsupported length, plus an embedded depth C6.15.3.3

to fixity. The depth to fixity shall be determined in

accordance with [Article 10.7.3.13.4|for battered piles An approximate method acceptable to the Engineer
or P-A analysis for vertical piles. may be used in lieu of a P-A analysis.

®Mn [kip-ft] (minor axis)
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LRFD BDS 6.15.3

= Drivability Resistance versus
Structural Resistance

< Drivability for various reasons controls
(i.e. we have some margin in the
structural resistance)

= One approach is to relate driven

resistance to remaining structural

axial resistance — subtracting out or

accounting for key considerations

(next)
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X Lateral Loads — makes a big difference

Key Considerations

= Remaining embedment

Buckled shape of
columm 15 shown

* 4% lat ~ 50% reduction in strength (nonlin analysis) |t
= Section properties
 Account for SL?

« Consider Concrete plus portion of steel shell for CIP [t
= More explicitly stated in 6.15.3.3 T

« “effective length” i.e. “K”

= Use k from table

= Linear Buckling (Eigenbuckling) Analysis — Fe/Pe directly
* Depth to Fixity / Point of Fixity

= P-y software (Lpile)

= Davisson method

= 10’

MR T A, o (E e

Deformed Shape (Buckling) - Mode 1
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Other Variables

% Section and material properties
significant variable in “stable” region

% Unbraced length primary variable in
“unstable” region

= Could consider operating level loads,
but shifting line down, doesn't help
much

Stable Region Unstable Region

WSCONs,,
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Questions?
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CONSULTANT

REVIEW

Max Kulick P.E.

Final Review Engineer

2026 WisDOT Structural Engineers Symposium



Consultant Review

Supervisor

Najoua Ksontini

Preliminary Review

Ruth Coisman Jon Resheske
Pr09mm Momager Pr09mm Momolger

Ann- Marie Kirsch . Emil .Ku%hn,e
HjO{I’OlULllCS Review Engineer Rebiew Engineer

Consultant Partners Max Kulick

Final Review

Review Engineer

: Consultant Partners
Records Coordinator

Sarah Wright



Review Reminders

NON-STANDARD DESIGNS

contact Ruth ahead of Preliminary E-Submit if doing something weird

= not following abutment tables = high skew = open railing [state system]
= 3-sided structures/precast = lack of freeboard = high level aesthetics
= <0.5% grade [state system] = shallow foundations = non typical DNR requests

SSR

include relevant project information/justifications (we do look at this)

RATINGS

contact BOS Rating Unit ahead of Preliminary/Final E-Submit for things like:

= using refined analysis = nonconventional designs with special primary members
= |low ratings = different super structure types within same structure
= potential for load posting number

SCOPE OF WORK

rehabilitation plans should include Scope of Work list in Preliminary and Final plans



Review Reminders

BRIDGE MANUAL

follow bridge manual guidance

PRELIMINARY PLAN COMMENTS

include responses to preliminary plan comments with Final plan submittal

LINEWORK

label utility lines in plans

QA/QC

follow your procedures and do not rely on BOS to catch your errors

BID ITEMS

double check bid item numbers and names
do not include bid item extension humbers on structure plans

THINK LIKEA CONTRACTOR

What information is needed to bid on the work?



" |nclude Structure Number in Subject Line of Emails to BOS.
We track projects by structure number rather than design/construction ID.

= Tell us why you are (re)E-Submitting.
Add note to ‘Comments’ box, this helps keep track of incoming submittals.
Updated Plans for BOS Comments/BPD Comments/DNR/Region/Bid Items

Provide Information About The Submittal. All Fields In This Section Are Required. \
Comments I
(Max 80 characters) ‘.\¥ )I

= Consultant Reviewers
We work closely with a handful of consultant’s that complete reviews for us.
When they attend meetings or respond to emails, know that they are

representing BOS.




Addenda and Post-Let

= Tell us why you are E-Submitting Addenda/Post-Let

Ahead of E-Submit send Email to Jon and Najoua to briefly explaining the changes.
This helps us process and review Addenda/Post-Let Revisions timely.

" Timing
On-Time Addenda delivery to BPD is no less than 2 weeks before LETTING
Reach out to BPD and Jon if you are not going to meet that.

= Review FDM 19-22

= Reminders:
o only include sheets that have changes
o stamp each sheet
o linework/text that changed should also be
red in addition to cloud and symbol
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ThankYou!

Questions!?
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Main Street, City of Oshkosh
Fox River Bridge

Dan Machamer
Hardesty & Hanover, LLC.
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Introduction — Movable Bridges in Wi
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Introduction — Movable Bridges in Wi
Types

* Now 44 movable highway bridges in Wisconsin
= 10 vertical lift
= 16 trunnion bascule
= 18 rolling lift bascule

» 21 movable highway bridges in NE Region
= 15 rolling lift bascule
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Main St Bascule Bridge
Double-Leaf Rolling Lift Bascule Span
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Rolling Lift Bridges

Overview

» Bascule girder rolls on tracks with curved treads (no trunnion)

» Other differences from trunnion bascules
= Operating machinery usually on-board (moves with the bridge)
= Bridge usually driven with a rack and pinion
= Rear roadway break usually behind pinion
= Rear locks usually required
= Center lock usually Scherzer-Style jaw and diaphragm

) ASBRTA s E—a JjHsH



Rolling Lift Bridges

'

C.G. of Span

~ Forward Leaf |
|

Segmental Girder /,»‘

7
oA A

i

Legend:
C.G. = Center of Gravity

Figure 5.3.8 Rolling Lift Bascule Bridge Schematic
(from FHWA 2023 BIRM)
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Rolling Lift Bridges

TYPICAL BASCULE GIRDER

SYMMETRIC ABOUT € SPAN —
P N )
leg UPLIFT. =~ FIRST POSITION ( EXCEPT FOR CENTER LOCK

AT Rkt @ ® ® @ CENTERLOCK MECHANISM (SHOWN FOR BRIDGE SLIGHTLY OPEN)

I I I Ii’ ¢ BASCULE SPAN =———— § BASCULE SPAN

COMPRESSIVE DEAD LOAD STRESS

LLl

= R T RECEIVING JAW DIAPHRAGM CASTING
L e e L (SOUTH BASCULE GIRDERS) (NORTH BASCULE GIRDERS)

Ry| - = LIVE LOAD. REACTION
(EXCLUDING UPLIFT SUPPORT AMPLIFICATION. )

Rl = CENTERLOCK REACTION FROM MATED GIRDER

Ryp = REACTION FROM UPLIFT SUPPORT C E N TE R LO C K

Ry = REACTION FROM MACHINERY BRAKES
FREE BODY DIAGRAM OF BASCULE GIRDER FOR LIVE LOAD

CONs,,
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Rolling Lift Bridges
Drive Machinery Types

* Electro-mechanical
= Electric Motors with Open Gearing and/or Gearboxes

* Hydro-mechanical
= HPU, Hydraulic Motors with Open Gearing and/or Gearboxes

« Hydraulic cylinders
= No mechanical gears besides track and tread
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St Bascule

BASCULE GIRDER

CLFB1
(APPROACH SPAN) EXISTING CYLINDER BEARING TO
BE REMOVED AND REPLACED
NEW CYLINDER — SEE NOTE 3 (TYP.)
SUPPORT APPROACH GRIDER PARTIALLY
SHOWN FOR CLARITY

EXISTING
HYDRAULIC RAM EXISTING INSTRUMENTATION
SUPPORT STRUT D4 MACHINERY
TO REMAIN TO BE REMOVED
NEW 2"' ————— ' AND REPLACED
FILL PLATE FILL PLATE SEE SHEET MO7
NEW %" ki

- NEW 1"
SHIM PACK

NEW BOLTS TO —/

MATCH EXISTING EXISTING TIE ROD TYPE SPAN DRIVE SPRING HANGER

SEE NOTE 4 CYLINDER TQ BE REPLACED WITH NEW
MILL DUTY CYLINDER
NEW REAR CLEVIS

SEE DETAIL THIS SHEET CLEAN AND PAINT EXISTING
TREAD PLATE AND TRACK

DO NOT PAINT ROLLING

TOP OF PIER CANTACT OR PINTLE

| —l CONTACT SURFACES CLOF ROLL

Hydraulic Cylinder Operated

co
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Project Purpose

Preserve the operation of the Main Street Bridge

e Structural elements
* Mechanical elements
* Electrical elements
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Project Need
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Structural Elements

» Corrosion and deterioration of
the steel components

* Failure of the paint system
* Open grid deck surface wear
* Concrete deck delamination
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Main St Bascule Bridge

B e 'Vfé&i’ﬁ’/{(ﬂ“ .
By unnzi‘ L .
o

Bascule Deck Grating
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Project Need

Mechanical and Hydraulic Elements

* Hydraulic elements in poor
condition (25+ years old)

» Cylinders, piping and hoses in =~ & o 20
poor condition o L

» HPU Enclosures congested = |
and worn. P "N |

» Components near end of their
useful life

%?3“,} ﬁ%(&%@@ﬁﬂ%@%ﬁ
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Main St Bascule Bridge
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Main St Bascule Bridge
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Project Need

Electrical Elements

 Power and control equipment |
= Some items nearing end of service life . eesaa
= No power monitoring equipment # |

» Electric Motors for Hydraulic Power Unit

= No longer efficient causing fault protection
devices to trip

() SR o &= [




Project Timeline

Project . Environmental . . .
Initiation Study

——+———+

2020 2021 - 2022 2023 - 2024 Spring 2025 Fall 2025 -
Spring 2026
) B BRE A& —a HHIZS




Improvements
Structural Elements

* Replace the deteriorated stringers with new galvanized beams
» Complete abrasive blast cleaning and new full paint system

* New galvanized open steel grid deck

» Scarify the concrete decks and apply concrete overlay

* Replace approach span deck joints

* Repairs to the operator house (windows & roof)

) AR DL o & en IjIjIHsH
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Improvements
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Deck & Stringer Removal
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Barge Acce'ssDuring Construction
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Deck & Stringers Remo
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Improvements

Mechanical and Hydraulic Elements

* Replace the bridge lifting hydraulic cylinders
* Replace the rear locking hydraulic cylinders
* Replace all hydraulic piping & hoses

* Install hydraulic fluid heating loops

* Replace Hydraulic Power Unit enclosures

* Rebalance the bridge leaves

() SR o &= JjHsH
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New Spring Hanger

A Cylinder Support
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Kidney Loop Filter Stand
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Cylinder Pressure
vs Opening Angle

\‘3c°~5'/4,
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Improvements

Electrical Elements

* Replace the electric motors for hydraulic power units
* Integrate new elements into the existing PLC system
* Install new power monitoring equipment

* Replace the control console desktop
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HPU
p Motors
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[=== DA 4/17/2026
MODE: LOCAL aE 55014 PM

SEQUENCE

CLOSED

LAST LI
ORMATION

SEQUENCE
SPANS ARE SEATED AND LOCKED

CLOSED

NEAR SIDE

NELLDW

@

HEAR PUMP AT TRARFIS 1 wowme
) | A - SIGHAL 2 SRS

SPAN SCREEN
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Conclusion

* Bridge opened to roadway traffic and navigation on April 17, 2026
 Many different parties involved

« Cooperation between WisDOT, the Engineer of Record, the
construction team, and the contractor is critical to a successful
movable bridge rehabilitation project
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Questions?
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Design-Build Update

Structural Engineering Symposium

Laura Shadewald
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WisDOT Design-Build Progress

« 2019 Legislation for Design-Build Pilots

= $250,000,000

= Up to 6 projects

= Required: Best Value, Fixed Price Variable Scope, and Low Bid Contracts
* Permanent Legislation signed October 2, 2025

= $300M / biennium encumberment limit

« WisDOT Design Build website for developments and project
information: www.WisconsinDOT.gov/DesignBuild

& e Boe_cn e



Why use Design Build?

* Provides condensed timeframe because design and construction
overlap

» Efficiencies in design and construction - designer and contractor are a
TEAM

* Opportunity for innovation - get contractor’s input early in the process
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Types of Design Build Contracts

* Low Bid

= Technical Proposal is Pass/Fail

= Responsive Bidder + Lowest Bid = Award
» Fixed Price Variable Scope

= Work is prioritized

= Bidder who can do the most work within Budget= Award
* Best Value

= Technical Proposal = Part of Score

= Total project cost = Part of Score

= Team with highest score = Award
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Brief Review of Pilot Projects
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= College Avenue (NE Region)
* Best Value Contract
* Replaced a box culvert
* Construction Complete
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Benefits — College Avenue

* \ery fast construction time (limited closure)
 Reduced impact on local businesses and traffic
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Brief Review of Pilot Projects

= Lone Rock (SW Region)

» Best Value Contract
= Replaced three truss bridges
= Two new retaining walls
= Moved southern intersection
e Construction Complete |
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Benefits — Lone Rock ATCs
Alternative Technical Concepts (ATC)

* Redesigned bridge piers: lowered the cost, reduced pier material,
reduced impacts to sensitive wetlands and added aesthetic benefits

* Reduced the number of bridge spans: lower cost, less maintenance,
shorter construction time, improved hydraulics, and reduced impacts
{o sensitive wetlands

» Changed retaining wall type: reduce road closure time, shorten
construction time

 Kept STH 130 open during construction (originally scheduled to be
closed during construction)
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Benefits — Lone Rock

 New structures opened two years ahead of schedule

» Design-Build allowed for flexibility during construction for field
design changes of rock wall

* Reduced forest wetland impacts with modifications to staging plans
and access points
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Brief Review of Pilot Projects

= Cranberry Interchange (SW Region)
* Low Bid Contract L
= Replaced two bridgeson|H94 o = e =
» Construction Complete ' R —
= Trees planting next year
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Benefits - Cranberry Interchange

* Proposals due June 24, 2025
» Construction Completed by Memorial Day Weekend 2026
« ATC for Traffic Staging shortened construction timeline
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Brief Review of Pilot Projects

= US 51 — Marathon County “WRAP” (NC Region)

* Fixed Price Variable Scope Contract
= Fixed project elements - Pavement Preservation, Guardrail Replacement
= Variable Scope — Thin Polymer Overlays

e Currently in Construction
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Brief Review of Pilot Projects

= Rock/Crawfish (“SE” Region)

* Best Value Contract

» Technical Proposals due May 19, 2026
* Cost Proposals due June 9, 2026
» Contract execution end of July = o
« Construction starts end 0f 2026 ©, anEE
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MNDOT Led Blatnik Bridge Replacement
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Blatnik Bridge

» Best Value Contract

* Minnesota led and administered project
= check MNDOT Sharepoint site

* Tied arch or cabled stay structure option

* Proposals Due & Award Anticipated June 2026
 Major Construction start Spring 2027
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What’s next?

 Mirror Lake
= Best Value Contract
= Request for Qualifications — Fall 2026
= Request for Proposal - Fall 2026
= Proposals due Spring 2027
= Construction ~ Fall 2027 to Fall 2030
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What’s next?

WP WS U

15 « Mirror Lake
| =Expand mainline 1-90/94 to three lanes
= Diverging Diamond Interchange @ US 12

= Replace six mainline bridges
« US 12
* Ishnala Rd
 Mirror Lake

g i
Approximate K.
Project Beginni




* Thank you!
D|SCUSS|On or e laura.Shadewald@dot.wi.gov

QU estions * https://wisconsindot.gov/designbuild/
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Survey QR Codes and Links
May 26, 2026

Interactive Survey

https://forms.office.com/g/a6rixU1MtN?origin=lprLink

Post-Event Survey

https://forms.office.com/g/ZjAkT95meC?origin=lprLink

Conference Location: Madison College
1701 Wright Street, Room D1630
Madison, W1 53704

For today’s presentations, agenda, and proof of attendance, please visit:

http://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/research.aspx

Partnerships | People | Process


http://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/research.aspx
https://forms.office.com/g/UqzA9pa7mz?origin=lprLink
https://forms.office.com/g/UqzA9pa7mz?origin=lprLink
https://forms.office.com/g/k38asTRFfX?origin=lprLink
https://forms.office.com/g/k38asTRFfX?origin=lprLink
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