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Resiliency at All Levels
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Bridges are:
• Bottlenecks
• Most fragile
• Most expensive to retrofit
• Hardest to replace

Transportation Network Resiliency: Why Bridges?
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Resilient Design

Demand

Materials and Detailing Capacity
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Inland Flooding Due to Climate Variability

Source: Environmental Protection Agency (EPA)Source: Environmental Protection Agency (EPA)

Note: Dark blue lines added
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The Case for Rapid Replaceability
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Resiliency in Design 

of New Bridges

Resiliency in 

Retrofit of 

Existing 

Structures

The Case for Rapid Replaceability

Rapid Replaceability
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Commuter Rail Failure

Hurricane Ida
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Filler Beam Solution
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Project Challenges:
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Filler Beam Solution
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Design Advantages:
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Likelihood and Consequence

Likelihood

Consequence

Reliability

Vulnerability

Risk = Likelihood x Consequence
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Bridges and Network Behavior 
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Bridge Failures and Network Resiliency

I-95 Overpass 

in Philadelphia
I-40 Bridge in 

Memphis
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Asset Criticality Within a Network
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Bridges and Networks: What has Changed?

Understanding live loadQuantifying congestion

Real time and historic weatherWireless monitoring
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Bridge Resiliency and Freight Trends 
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Redundancy vs Resilient
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The Importance of Collaboration
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Culvert Load Testing Case Study



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Improving Transportation Network Resiliency Using In-Situ 
Evaluation and Innovative Construction Methods

Erik Zuker, PE
HNTB Corporation


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

