
MARQUETTE INTERCHANGE PIER TS7– QA/QC LESSONS LEARNED, CASE STUDY

QA/QC Lessons
Learned, Case Study
Tony F. Shkurti, PhD, SE, PE

MARQUETTE 
INTERCHANGE 
PIER TS7



MARQUETTE INTERCHANGE PIER TS7– QA/QC LESSONS LEARNED, CASE STUDY

AGENDA

Overview of MQIC, 
bridge B-40-1231

The issues with 
pier TS7

How did this 
happen?

HNTB’s Response 
to the Crisis

?

Potential repair 
options 

Overview of the 
reconstruction process

Lessons Learned Questions/Answers/
Discussion



MARQUETTE INTERCHANGE PIER TS7– QA/QC LESSONS LEARNED, CASE STUDY

• Downtown Milwaukee relies on 
Marquette Interchange

• Wisconsin relies on Marquette 
Interchange

NEW MARQUETTE 
INTERCHANGE
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OVERVIEW OF MQIC, 
BRIDGE B-40-1231

Pier TS7
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• B-40-1231-001, 
Wisconsin Ave to I-43 SB 
over N-E Ramp North 
Face of Pier TS7

BIANNUAL 
INSPECTION: 
PIER TS7 HAS A 
PROBLEM
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• B-40-1231-001, Pier TS7 
Vertical Crack, East Face ( note 
location of Pot Bearing
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THE ISSUES WITH 
PIER TS7: 
Can One Tell From This?
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THE ISSUES WITH 
PIER TS7: 
as meant…
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THE ISSUES WITH 
PIER TS7: 
compare…

Tub Girders TS7
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THE ISSUES WITH 
PIER TS7: 
Oooops again…
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HNTB Response to the Crisis

 Any man can make mistakes, but only an 
idiot persists in his error.

Cicero

 We all make mistakes at work, it's how 
you react afterwards that matters
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HNTB Response to the Crisis

 Immediate, with public safety as first 
priority

 Accepted fault once it was clear

 Got to work immediately to fix it at no 
expense to taxpayers
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Early Response Activities

 Received call on 9/1 
 Close ramp on 9/2
 TV interview on 9/2
 Interviewed contractors 9/4 and 9/5
 Selected contractor 9/5
 Redesign began 9/5

 Initial projections ~ 4 - 5 months

 Reopened ramp in 12 weeks!!!
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Early Response Activities
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Potential Repair Options

 Post-tensioning  and foundation retrofit, 
various versions $$

 Enhancing the pier shaft underneath the 
cap and foundation retrofit $

 Replace the pier $$$$
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Project Approach

Technical Design 
Lead for Repair

TONY SHKURTI

Local Office 
Design Support

PAT CASHIN

Led Construction 
Oversight

JIM JANKE
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Project Approach

 Weekly call with HNTB Executives
 Weekly call with WisDOT Executives
 Daily meetings with contractor, WisDOT bridge group and local 

WisDOT SE Region staff
 Once Harvey Hammond said WisDOT is getting a new pier,  

we were off to the races!
 Work 24/7 to reopen ramp as soon as possible 
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How Did this Happen?

 Final Design Discovery of Clearance Conflict
 Integral Steel Cap Beam Solution was Scrutinized
 Substructure & Superstructure Teams Parallel Path - Missed Big Picture

?
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How Did this Happen? Column Grouping ?
 Column Grouping not Obvious or 

Transparent
 Individual Pier Designs Fully Checked-No 

Unique Design for TS7
 Goal: Simplify plans for similar shaped 

piers-Big miss on Loading
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• Report on all 258 Piers in 
Marquette Interchange

PROVE TO DOT NO 
OTHER ISSUES
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Prove to DOT no other Issues

 Ran Multiple Pier 
Designs to Support 
CDR Reports

 Report CDR for Cap, 
Columns, Footings, 
Piles

 All other HNTB Piers 
Checked Out

 KC Team Independent 
Review of  
Superstructure
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Prove to DOT no other Issues

 HNTB Responsible for 
Subconsultant Designs

 CFRP Wrap Pier Cap Shear
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Prove to DOT no other Issues

 Monitor Deck Cracking 
before and after Jacking
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ANALYSES & DESIGN:
Where do we put the shoring 
towers?
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ANALYSES & DESIGN:
Restricted traffic…
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Temporary Pier Design …
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DESIGN OF CHOSEN 
OPTION: 
Erected…
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Analyses & Design: Fast & Furious after that…

 Designed one by one on a fast schedule:
– Foundation

– Header Beam

– Shoring Frame

– Jacking Sequence

 Designed New Pier

 Work continued at the site 24/7
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ANALYSES & DESIGN:
New Pier…
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ANALYSES & DESIGN:
New Pier…
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CONSTRUCTION: 
Foundation and piles for 
temporary…
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CONSTRUCTION: 
Temporary Stiffening 
Diaphragm…
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CONSTRUCTION: 
Foundation and piles for 
temporary…
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CONSTRUCTION: 
Cross Beam Size…
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CONSTRUCTION: 
Wind Bracing…
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CONSTRUCTION: 
Cross Beam Size…
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CONSTRUCTION: 
Temporary Tower Design 
W36, HP…
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CONSTRUCTION: 
Tower Sliding…
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CONSTRUCTION: 
Jacking…
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CONSTRUCTION: 
Jacking…
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CONSTRUCTION: 
Tower Protection from debris…
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CONSTRUCTION: 
Demolition…
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CONSTRUCTION: 
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CONSTRUCTION: 
Demolition…
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CONSTRUCTION: 
Load on Shoring tower…



MARQUETTE INTERCHANGE PIER TS7– QA/QC LESSONS LEARNED, CASE STUDY

CONSTRUCTION: 
Demolition, Salvaged Piles, 
New Piles…
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CONSTRUCTION: 
New foundation…
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CONSTRUCTION: 
Rebar cage moving in…
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CONSTRUCTION: 
New Column…



MARQUETTE INTERCHANGE PIER TS7– QA/QC LESSONS LEARNED, CASE STUDY

CONSTRUCTION: 
Dismantle Temporary Shoring…
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CONSTRUCTION: 
New Pier…
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Lessons Learned

 Careful grouping design elements

 Clear Design Summaries - Any Doubt, Design

 Perform Early Geometric Clash Detection

 Conventional Bridges can be Complex

 QMS Senior Technical Review (Early Independent)

 PM / Task Lead should do a mandatory Cursory Review before Final

 Makes me proud how the company handled the problem

 Be truthful and fair with your Client and it will pay a dividend

 Raised HNTB’s value in the eyes of WisDOT 
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QUESTIONS?

MARQUETTE INTERCHANGE 
PIER TS7
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