
REUSE OF 1920s RED 
CAR BRIDGE PIERS
Presenters: Lucas Miner, P.E.   

Wenn Chyn, P.E.

1



• Red Car Bridge Piers
• This presentation gives an example of how creative solutions can be 

developed to recycle existing structures to better meet the needs of a client 
and a community.

• I hope that this presentation will give you ideas on how you can use similar 
solutions to meet the needs of your clients
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Introduction
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Where?



• Prime Consultant
• Psomas

• Project Manager
• Wenn Chyn, P.E. at City of Los Angeles
• Wenn is going to spend a few minutes talking 

about the motivation for the project.
• LA River Revitalization
• Community Needs
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Who?
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Los Angeles River Revitalization 
Master Plan
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River Loop



7

Red Car Bridge
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Overview – Unused Railroad Piers 
Adjacent to Glendale-Hyperion Bridge



Pedestrian Access

• Need Pedestrian Access During Construction
• Temporary Ped Bridge or Red Car Pedestrian Bridge?



Red Car Bridge

• Original bridge was 
constructed in 1929
• Different design code
• No seismic design criteria

• Superstructure was 
removed in 1960

• City of LA desires to build 
a pedestrian bridge at this 
location



• Provide Pedestrian Access during Glendale-Hyperion Rehab

• Construct Permanent Pedestrian Crossing
• Reap lasting benefits from funds allocated for temporary pedestrian 

access.

• Reuse Existing Railroad Piers
• If piers could hold RR cars, can’t they hold pedestrians?
• Dropping a steel truss on existing piers costs less than constructing 

an entirely new bridge with deep foundations.
• Also sidesteps many environmental and hydraulic issues
• Recycling of structures contributes to sustainability and efficiency.
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Project Goals



12



13



14



• The Challenge
• No As-builts

• High Seismic Demands

• 1920s Railroad Bridge Design Practice

• Heavy Piers (1300 kips each)
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Is it Feasible?
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Procedure:  Design Practice 
Investigation



Item Load Notes

Deck 210.6 kip 9" thick concrete deck

Rail 8.6 kip 90 ppy rails

Ties 16.3 kip Wooden ties at 19" spacing

Ballast 311.0 kip 18" ballast

Curb 43.2 kip

Girders 82.3 kip

Braces, Connections 8.2 kip Assumed at 10% of the girder weight

Pier Self Wt 1303.5 kip Self-weight of pier

Total 1983.8 kip Sum of dead loads
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Procedure:  Dead Loads
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Procedure:  Live Loads

Item Load Notes

Cooper Load 725.6 kip Train live load

Impact 557.2 kip

Total 1282.8 kip

(100 +0.6* Lspan) / 100
Total IM = 77% * LL
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Procedure:  Lateral Loads

Wind = 50 psf

Wind on Live 
Load = 700 plf

Braking = 20% 
of LL w/o Impact
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Procedure:  Pile Estimation

• Guessed a pile layout
• Assumed 80 kip piles (used on adjacent structure), 

calculated # of piles req’d given the assumed dead loads.
• Required # of piles matched guess pretty well.
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Snag:  Unreinforced Piers



Load Comparison, Non-Seismic

Original Bridge Demand
New Bridge 
Demand

Pvertical 3074.1 1837.5 < OK > kip (force due to axial loading)

Vy 82.8 23.1 < OK > kip (shear due to transverse loading)

Vx 72.6 23.1 < OK > kip (shear due to longitudinal loading)

Mxx 3850.2 879.3 < OK > k-ft
(pier base moment due to transverse 
loading)

Myy 2793.4 0.0 < OK > k-ft
(pier base moment due to longitudinal 
loading)
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OK for Vertical Loads:  C/D for 
Proposed Structure



• No seismic design details

• Non-ductile structure
• If structure fails, it will be catastrophic brittle-failure, not slow and 

controlled failure.

• Footing connection to pier is a “cold joint”
• Only resistance to shear and moment at pier-footing interface is 

concrete “adhesion”.

• Connection between footing and piles is unknown
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Procedure:  Seismic Analysis
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Research

Dr. John Ma, PE
University of Tennessee, 

Knoxville



• Acceleration Response Spectrum Analysis
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Procedure:  Seismic Analysis

-30” Displacement at top of pier.
-Displaces so much b/c of massive 
pier
-Pier Remains Intact
-Piles Fail: EMI provides nonlinear 
spring for pile behavior
-Structure Rocks on top of Piles
-No Sliding Due to Concrete Channel



Solution

• Allow rocking and pile damage during seismic event.
• Replace Piers 3 and 5, dowel into existing footings.
• Provide detailing to prevent superstructure unseating.
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Results



Results
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Red Car Bridge



• Provides Pedestrian Access during Glendale-Hyperion 
Rehab

• Creates Permanent Pedestrian Crossing
• Reap lasting benefits from funds allocated for temporary 

pedestrian access.

• Reuses Existing Railroad Piers
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Solution Achievements
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Questions?
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