
EB I-70 Lewis & Clark 
Emergency Gusset Repairs

Andrew Spencer, P.E. - KDOT

Kevin Gribble, P.E. - HDR

March 5th, 2026



Project Partners



A g e n d a

1 Bridge History

2 Structural Safety 
Assessment

3 Discovery of L21 
Gusset Defects

4 Emergency 
Repair Response

5 Construction



EB I-70 over Kansas River Lewis & Clark Viaduct
Kansas City, KS



© HDR 2024, all rights reserved.



© HDR 2024, all rights reserved.



Bridge 031
• Steel Viaduct Structure
• Built in 1907
• Kansas City, KS
• 71 Approach Spans
• 3750' Total Length
• River Unit Deck Trusses
• 2  Trusses, 300' each
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Then • Historic postcard from 1908 showing the bridge shortly after being 
built. Toll booth also visible. Looking east
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Now • Current day, driving east with Google Earth
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Bridge Maintenance History

1907 – Built
1930 – Added new lower deck and steel 
approach spans to lower deck. Sway frames 
revised to portal bracing.
1955- Lower deck raised, lower approach 
spans raised and added. Raise girder spans 
with existing slab intact.
1963 – Approach Span Column bracket repair 
details
1981 – River pier repairs
1984 – Upper deck redeck, drainage details, 
steel repairs, painting, joint replacements
1988 – Strut repair
1998 – Column repair
1999 – Scour repair
2001 – Isolated painting and steel repairs
2006 – In-depth column repairs
2006 – Additional steel repairs
2006 – Pedestrian trail conversion of lower 
deck
2012 – Joint repairs
2014 – Overlay
2021 – Joint repairs / WB “Sister” Bridge 
Replaced
2024 – Gusset repair at L21, joint repairs
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• Timeline
• Summer of 2023

• Fracture Critical (NSTM) bridge inspection by Collins
• Superstructure condition rating recommendation of a 3, 

mainly due to gusset deterioration
• Late 2023

• KDOT requests load rating of select gussets by HDR using 
demands from existing truss load rating AASHTOWare 
BrR models

• 2024
• HDR under contract for Structural Safety Assessment
• Includes load rating of all gussets and field observations 

with measurements



Structural Safety Assessment
• Field Observations

• Summer of 2024
• Eyes on bridge – assess 10-15 year remaining life
• Included rope access and boomlift from pedestrian 

walkway
• Performed under live traffic

• River Units (Trusses)
• Member deterioration measurements
• Gusset deterioration measurements
• Verification of member sizes

• Approach Units 
• Measurements of member sizes and deterioration



Structural Safety Assessment

• Load Rating LFR
• Approach Units

• AASHTOWare BrR models of girders, floorbeams, 
and stringers

• HDR spreadsheets for built-up columns
• River Units

• Added deterioration to existing BrR models from 
2018 for trusses and floor system

• HDR spreadsheets for gussets
• Enveloped members, columns, and gussets as 

applicable utilizing symmetry of trusses and repetition 
of floor system and approach span geometry

• Extensive load rating calculation package (3600 pages 
total)

• 35 HDR bridge staff involved in field observations and load 
ratings
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L21 
Location 
Gussets

Discovery of L21 Deterioration
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L21 
Location 
Gussets

Discovery of L21 Deterioration
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L21 Location 
Gussets
(Both Trusses)

Discovery of L21 Deterioration
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River Unit 
Looking West

First Approach Unit Looking 
West

L21 Location 
Gussets

Discovery of L21 Deterioration
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View from Pedestrian Walkway of 
L21B 
(North Truss, South Truss Similar)

Discovery of L21 Deterioration
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L21 Measurements



As-built inner gusset plate thickness = ¾”

Findings at L21 Knuckle Gussets
Heavy gusset plate corrosion found along shear plane

Existing condition plate thickness 

 South Inner Gusset ~ 0.19”

   North Inner Gusset ~ 0.22”

Significant capacity loss ~ 70-75% in inner plates



Fy = 30ksi, per MBE

Assumptions

No pedestrian loading

LFR 

HS20 Lane Loading for spans > 200ft



Diagonal M20L21 Unfactored: DL = 613 kips; Single-Lane LL+IM = 52 kips

Loads (HS20 Lane Load)

Resultant Horizontal Shear Force, DL Only = 384 kips

Horizontal Shear Force per Plate, DL = 384/2 = 192 kips

Single Lane LL+IM (Centered between trusses) Horizontal Shear Force per plate = 
16.2 kips



Capacity

Steel plate shear capacity = Omega x 0.58(Ag)(fy) = 214 kips @ 30 ksi

Omega factor summarized in MBE L6B.2.6.3 and AASHTO LRFD C6.14.2.8.3

Steel plate shear capacity = Omega x 0.58(Ag)(fy) = 235 kips @ 33 ksi



Load Ratings 0.64 k/ft (Assumes no ped loading)
Operating Rating Factor (ORF) = (Capacity - 1.3DL) / (1.3 LL + IM)

ORF with single lane on center of bridge = 0 @ 30 ksi

Check with Rating Factors; (Capacity - 1.12DL) / (1.3 LL + IM)

RF with single lane on center of bridge = 1.07 @ 30 ksi

ORF with single lane on center of bridge = 0.46 @ 33 ksi

Check with Rating Factors; (Capacity - 1.24DL) / (1.3 LL + IM)

RF with single lane on center of bridge = 1.01 @ 33 ksi



Bridge Closure Impacts

• Bridge Closure
• KCK, KCMO connection
• Fairfax District
• Central Ave, Kansas Ave both closed
• Detour to 670



Repair Connection Design
• Determine capacity of diagonal and 

vertical member connection to repair 
plate
• Bearing capacity (L6B.2.6.1)
• Slip critical (10.57.3)
• Bolt Shear Capacity (L6B.2.6.1)

• Fill plate reduction factor varies throughout 
repair connection

• Ranged from 0.53 to 0.62

• Determine capacity of final eccentric 
connection
• Determine centroid of all bolt groups
• Bolt Shear controlled, critical point on 

lower portion of connection
• End Result

• Added bolts in lower connection
• 7/8” Diameter HS Bolts, 8” Length
• 1” Proposed Gusset







Bolt Installation
• Double Nut Detail and Procedure – HDR 

used on Texas Corpus Christi Harbor Bridge 
Rehabilitation in 2009



















Gusset Repair Photos

L21 South Inner Gusset Repair L21 North Inner Gusset Repair



Gusset Repair Photos









Repair Timeline

• September 5th, 2024 – Bridge Shut Down, 
emergency traffic control in place, remainder 
of structural safety assessment accelerated 
with additional rope access team

• October 10th, 2024 – Plans delivered to KDOT

• November 7th, 2024 – Precon meeting, 
construction by Clarkson Construction 
Company begins

• December 20th, 2024 – Construction 
complete, Bridge Reopened

• February 7th, 2025 – Structural Safety 
Assessment Report and Recommendations 
Complete



Special Thanks
• HDR working quickly and diligently to get bridge back 

open safely.

• KDOT staff for responding to the emergency and acting 
on it swiftly.

• KDOT Area Staff Ryan Barrett and Amy Pope for assisting 
with shutdown and detour in the middle of a workday.

• Clarkson Construction Company for completing the 
complicated repair.



Questions?
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