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Understanding Standard of Care

• Standard of professional care – one will be judged according 
to the standard of care required by their profession

• “one who undertakes to render services in the practice of a 
profession or trade is required to exercise the skill and 
knowledge normally possessed by members of that profession 
or trade in good standing in similar communities.”

• Martin v. Barge Waggoner, 894 S.W.2d 750, 751 (1991)



Hyatt Skywalk Collapse (July 17, 1981)
Bill Quatman, General Counsel, Burns & McDonnell Engineering Co., Inc.





Fabricator’s Dilemma
W18x40

2-MC8x8.5

2-MC8x8.5

1-1/4” dia. rods

1-1/4” hex nut & washer



Dan Duncan’s Solution



Original Single-Rod
Design Concept

Revised Two-Rod
Connection Design



1 W

1 W

Original Design

1 W

2 W 9 tons

Revised Design



Courtesy Kansas City Star





“Duncan’s failure to even look at or analyze 
the connections shown on the Shop Drawing 
30, constitutes gross negligence . . . and 
demonstrates a conscious indifference to his 
professional duties.”





I-35W Bridge Collapse (August 1, 2007)



I-35W Background

• Opened in 1967
• August 1, 2007

• Being resurfaced by Progressive Contractors, Inc. (PCI)
• Collapsed at 6:05 p.m. during rush hour

• 13 killed
• 145 injured



What did they know 
before the I-35W 

collapse?





Classified as 
“Structurally Deficient”

since 1991



MnDOT Condition Rating

• Received a superstructure condition rating of “Poor”
• Poor Condition means –

• “Superstructure has advanced deterioration”  
• “Members may be significantly bent or misaligned”  
• “Connection failure may be imminent”
• “Bearings may be severely restricted”











What They Knew
• Photos from 1999 & 2003 showed bowing
• MnDOT engineer had observed the gusset plate bowing after 1997

• Concluded it was result of “fit-up” issue during original construction

• Discovery of fatigue cracking in structural members common after 
1998

• Concerned enough to commission fatigue studies in 1999 and then 
2003

• Started planning a retrofit project in July 2006
• Failed August 1, 2007



The Citicorp Center was completed in 1977
at a cost of $175 million



At the time of its 
completion, the Citicorp 
Center was the seventh 
tallest building in the world.



The Design Challenge

How do you build a 59-story skyscraper over 
a Church with minimal interference?



Innovative Column Layout

Conventional 
column layout

Innovative 
column layout





The Design

• Massive columns were believed 
to be located in the strongest 
position to resist quartering 
winds 

• Quartering winds flow across two 
sides at once thereby increasing 
the forces on both sides



Unusual wind bracing 
system designed to 
counteract wind forces.



The Design

Consisted of diagonal 
steel girders arrayed like 
giant chevrons every 
eight floors



The Design

The original wind bracing 
design called for high 
strength full penetration 
welded connections



The Design Change

• Remember – All wind bracing connections were full 
penetration welds

• Value engineering meeting
• Bethlehem Steel suggested bolted connections

• Why?
• Full penetration welded connections are time consuming and

overkill
• Bolted connections are cheaper and faster



The Design Change

• On August 1, 1974, the structural engineer (LeMessurier) 
accepted Bethlehem’s design change proposal

• All wind braces were bolted together instead of welded



The Discovery

• After construction completed, engineers decided to 
re-check design.

• In four of the eight chevron braces on each tier, a quartering wind 
actually increased the strain in the members by 40%

• Normally not a concern with high strength welded 
connections, but . . .



The Discovery

• New calculations revealed that the 40% increase in 
connection tension produced by the quartering winds 
became a 160% increase on the building’s bolts as a result of 
the design assumption.



Further Analysis

• Calculated that the weakest joint was on the 30th floor.

• Failure of the joint at the 30th floor would cause catastrophic
failure of the entire building



Further Analysis

• Calculated that the sixteen-year storm (a storm 
statistically occurring once every sixteen years) would 
generate winds strong enough to rip the weakest joint 
apart (if the tuned mass damper was not working).



What did LeMessurier Do?

• Quickly concluded that disclosure and repair plan was 
the only answer notwithstanding the risk of:
• professional disgrace
• public humiliation
• protracted litigation
• possible bankruptcy



The Repair
• Over 200 diagonal girder joints had to be repaired – but how?



The Repair
• Priority joint repair plan formulated

• LeMessurier constantly calculated which joints were most
critical for repair

• The joint repairs were then ordered based upon the increase
in building strength that could be accomplished with each
joint repair

• 24 hour-a-day stress/strain, mass damper and weather
monitoring



The Repair

Repair work was in 
full swing when news 
came on September 
1, 1978, that 
hurricane Ella was 
headed for New York.







Best Practice Checklist

• Establish experienced project team to monitor project 
activities on a regular basis

• Seek peer review when needed and document events that 
could generate claims

• Disclose risk concerns and ask for direction



Best Practice Checklist

• Document decisions made or direction provided
• Immediately evaluate and respond to criticism or inaccurate 

information
• Document, Document & Document

• Keep records of conversations
• Document site conditions
• Take photographs



The Game Changing Photo



Questions?

Breakout Session Room B311 
11:30 am – 12:00 pm

Vic L. McConnell, Esq., P.E.
Smith Cashion & Orr, PLC
vmcconnell@smithcashion.com


