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OVERVIEWOVERVIEW

Timber used in RR bridges more than 
100 years (many still in service)
Solid sawn lumber superstructures
Railroads need to be made aware of 
value of glued laminated options for 
rehabilitation and new construction
Research and education needed to 
identify most cost effective options



PERTINENT PAST/CURRENT PERTINENT PAST/CURRENT 
ACTIVITIESACTIVITIES

Testing and evaluation of RR bridges in 
Texas
Testing and evaluation of RR bridge in 
Washington state
Research needs study



BACKGROUNDBACKGROUND--Testing and Testing and 
Evaluation of  RR BridgesEvaluation of  RR Bridges

Existing timber bridges on SP railway line
Long term performance 
– >60 years 

Recent heavy axle loads 
Condition assessment  
Rehabilitation program to strength existing 
bridge (evaluation of effectiveness)
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BALLAST DECKBALLAST DECK

Ballast Deck



Typical Damage and DeteriorationTypical Damage and Deterioration



Existing Stringer ConditionExisting Stringer Condition

Can’t see interior 
stringers when in place



““ExperimentalExperimental”” Usage of Glued Usage of Glued 
Laminated StringersLaminated Stringers



RESEARCH PROGRAMRESEARCH PROGRAM

D’Hanis bridge test
Test train
Revenue traffic
Static and dynamic loads
Deflections, accelerations and wheel 
loads



Civil and Construction Engineering
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DD’’HANIS BRIDGEHANIS BRIDGE
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Glued laminated 
packed chord

Solid sawn chord 
with helper



INSTRUMENTATIONINSTRUMENTATION

STRINGER 8
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SPAN 8BENT 9 BENT 8

displacement transducer

accelerometer



Measuring Shear DeformationsMeasuring Shear Deformations



Instrumented Rails for Load Instrumented Rails for Load 
EstimationEstimation





Controlled Test TrainControlled Test Train



LOAD TEST RESULTSLOAD TEST RESULTS
Test Train Wheel LoadsTest Train Wheel Loads
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LOAD TEST RESULTSLOAD TEST RESULTS
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LOAD TEST RESULTSLOAD TEST RESULTS
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LOAD TEST RESULTSLOAD TEST RESULTS
Dynamic Amplification FactorDynamic Amplification Factor
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LOAD TEST RESULTSLOAD TEST RESULTS
Span 8Span 8
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LOAD TEST RESULTSLOAD TEST RESULTS
Span 2 vs. Span 8Span 2 vs. Span 8
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LOAD TEST RESULTSLOAD TEST RESULTS
Span 2Span 2
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LOAD TEST RESULTSLOAD TEST RESULTS
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0 10 20 30 40 50 60 70 80
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1
D

ef
le

ct
io

n 
(in

)

Time (sec)

Experimental
Analytical - Continuous
Analytical - Simple



Research Needs StudyResearch Needs Study

Currently in progress
Seeking to define what research is 
needed to advance the use of timber by 
railroads


