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Bridge History: Collapsed on June 20, 1930



June 20, 1930



September 20, 1930



Two-Span Truss Bridge

Courtesy of PennDOT

Opened on October 15, 1930

Collapse: June 20, 1930
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Procedure Utilized:
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Day 1 Checklist:

1e.. Estimate Duration for Public Outreach

1d.. Brainstorm Repair Strategy

1c. Stabilize the Bridge

1b. Determine Available Materials

1a. Identify Damaged Components
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1a. Identify Damaged Components:
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1b. Determine Available Materials:

Objective: Eliminate Delays

SHA: W-Beams, H-Piles

Wilton: Steel Plate (1”-2”)



1c. Stabilize the Bridge:

• Install stabilization to provide 

safe access for repairs.

Solution:

“Sister Beam”



1d. Brainstorm Repair Strategy:
• Lift Top Chord

• Remove & Replace 

Damaged Members

Challenges:

• Safety

• Access

• Control

Solution:

Jacking Frame



1e. Public Outreach:
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Sister Beam Design
• Starting Point: Model As-Built Condition

▫ 2D Model in STAAD

▫ Determine Loads for Connection Design

 Quick and Conservative – Every Hour Counts

Damaged 

Vertical Members 

to Stabilize



Initial Sketches 

Provided to Field

Final Plans



Install Sister Beams

Limited Access Due to:

• Light Equipment

• Overhead & Lateral BracingBegin Stabilization on 12/09/17
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Jacking Frame:

Preliminary Concept

Challenges:

• Physical Constraints

• Bridge Geometry

• Stability & Load Eccentricity

• Concurrent Construction

Sketch sent to 

SHA on 12/07/17



Jacking Frame Design

• Base Model:

• Determine Loads

• Initial Results:

▫ Excessive Deformations

• Solution:

• Add Struts



Jacking Frame Design

• Revised Model:

• Less Vertical Deflection

• Deformation Still an Issue

• Solution:

Add Bracing
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Sister Beams Installed by 12/12/17



Install Jacking Frame
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2D Model Development: Repair Procedure

Check Max 

Moment Induced• Sister Beams Installed

• Determine Effects from Jacking

Objective: Prevent Further Damage

Applied 

Jacking Force

Jacking Frame Reactions



2D vs. 3D Modeling

2D Model:
• Quickly determine preliminary design loads

• Determine conservative loads for frame design

3D Model:
• Asymmetric damage

• Capture effects of transverse load sharing

• Assess overall behavior of structure during replacement 

operations



3D Model: Compare to 2D Results

• Compare:

• Support 

Reactions

• Member 

Forces

• Logic Test



3D Model: Compare to Field Measurements
Actual vs. Expected Deflections 3 2 1



3D Model: As-Built vs. Damaged State



Step 1: As-Built Condition



Step 2: Damaged State



Step 3: Stabilize with Sister Beams



Step 4: Perform Repairs (Jacking Operation)
• Determine Jacking Forces & Effects on Adjacent Members

• Prevent Overstressing Connections (set limits)



Monitoring Plan:
• 32 Sensors Installed

• Monitor Structure During Repairs

• Observe Real-Time Strain Response



Monitoring Plan:

Repair Procedure:

• Lift Top Chord

• Monitor Impacts to 

Adjacent Members

• Assess Response

• Evaluate & Proceed
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Perform Test Run

Test Run Date: 12/19/17

• Test the Procedure

• Determine Accuracy of 

Model + Assumptions



• All Gages in Place

• Jacks Installed



Perform Test Run

1. Apply Force

2. Does 

Response                                       

Make Sense?



Perform Test Run



Test Run: Lessons Learned

• Understand the Equipment

o How to Apply Intended Forces

o Equipment Shortcomings

• Use Properly Sized Equipment

• Test to Verify Function

• Refine Procedure in Less 

Critical Regions

• Coordination Essential for 

Controlled Runs



Carefully perform work to prevent damaging the Gusset Plates.



Replace existing rivets with bolts. Grind surfaces for splice connections.



Install New Verticals Start Installation by 12/22/17



Install New Verticals

Lessons Learned:

• Account for Tolerances 

and Variations

• Account for Field 

Conditions

• Start with Less Critical 

MembersInstalled First Vertical on 12/22/17







Final Stage of Repairs

Replaced All Damaged Vertical Members by 12/29/17



Repairs Complete

All Repairs Completed by 01/10/18



Perform Live Load Test

Live Load Test on 01/11/18



Perform Live 

Load Test



Bridge Re-Opened on January 11th, 2018
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Emergency Response Timeline

Emergency Response Timeline:

Bridge Impacted: 12/06/17

Bridge Stabilized: 12/12/17

Test Run: 12/19/17

Verticals Replaced: 12/29/17

Sway Bracing Replaced: 01/10/18

Live Load Test & Re-Opened: 01/11/18



36 days

60 days

Actual

Initial Estimate

Expedited Repairs: Re-Opened in 36 Days

Bridge Closed:  12/06/17

Bridge Opened: 01/11/18  



• Communication is Critical for Success

• Design for Constructability

• Understand Capabilities and Limitations of Your Tools

• Verification Process is Key

• “Practice Makes Perfect”

• Public Outreach Leads to Favorable Response

Lessons Learned:



Questions?


