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Background

• Over-height vehicle impact frequency
• Intermediate diaphragm policies
• Bridge contractor preferences
• Previous research efforts



Objectives

To evaluate the effectiveness of intermediate 
diaphragms for prestressed concrete (PC) 
girder bridges in distributing lateral loads 
that assimilate the effects of an over-height-
vehicle load striking the bottom flange of an 
exterior girder.



Bridge Geometrical 
Characteristics

• Prototype Bridges
• Spans
• Girders
• Horizontal Alignment



Intermediate Diaphragm Types









Analytical Approach

• Finite-element analysis
• Calibration

- Experimental bridge
- FE analysis
- Comparison of results



Analysis of Prototype Bridges

Four-span bridge model
One-span bridge model
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Intermediate Diaphragm 
Models
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Load Points

PC girder bottom flange
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Load Points (cont’d.)
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Load Points (cont’d.)
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Load Magnitudes and Duration
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Analytical Results
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Conclusions

• Impacted girder in non-skewed and skewed 
bridges
- Impact at the diaphragm

RC induced the smallest tensile strains.
- Impact not at the diaphragm (most likely)

All diaphragms induced similar tensile
strains.



Conclusions (cont’d.)

• Girder adjacent to the impacted girder.
- Impact at the diaphragm in a non-skewed

bridge.
Steel induced higher tensile strains.

- Impact at the diaphragm in a skewed
bridge.
RC induced higher tensile strains.
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