
Research Findings for LRFD Deck Design

Topic Description

FDOT and TxDOT jointly sponsored research into safety shaped bridge parapets on cantilevered decks.  LRFD deck thickness 
requirements suggest current deck thicknesses used by FDOT might be inadequate.  Research and crash tests don't support this 

notion.
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Dinosaur Bite?Dinosaur Bite?

Damage is Confined to 
Upper Parapet

Looks Like a TLLooks Like a TL--4 Truck4 Truck
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Newspaper ReconstructionNewspaper Reconstruction

Typical FDOT  Previous New Typical FDOT  Previous New 
Jersey ShapeJersey Shape
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Current Typical DesignCurrent Typical Design

AASHTO LRFD BRIDGE AASHTO LRFD BRIDGE 
DESIGN SPECIFICATIONSDESIGN SPECIFICATIONS
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AASHTO LRFD BRIDGE AASHTO LRFD BRIDGE 
DESIGN SPECIFICATIONSDESIGN SPECIFICATIONS

AASHTO LRFD BRIDGE AASHTO LRFD BRIDGE 
DESIGN SPECIFICATIONSDESIGN SPECIFICATIONS
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Computed Parapet StrengthsComputed Parapet Strengths
• Transverse Load @ Joint (Single Yield 

Line)
– 41.5 kips

• Transverse Load @ Mid-span (Dual 
Yield)
– 62.1 kips

*Failure is assumed to occur in upper 
slender portion of parapet.

TLTL--4 Impact @ Joint4 Impact @ Joint
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TLTL--4 Impact4 Impact

TLTL--4 Impact4 Impact
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Installation After TLInstallation After TL--4 Impact4 Impact

Y Acceleration at CG
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Test Number: 421323-1
Test Article: Florida Jersey Safety Shaped Bridge Rail
Test Vehicle: 1986 GMC 7000
Inertial Mass: 8009 kg
Gross Mass: 8009 kg
Impact Speed: 81.4 km/h
Impact Angle: 14.3 degrees

Time of OIV (0.2589 sec) SAE Class 60 Filter

50 ms   4.9  g50 ms   4.9  g’’ss
Accelerometer on Accelerometer on 

FrameFrame
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TLTL--3 Impact @ Joint3 Impact @ Joint

TLTL--3 Impact3 Impact
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Installation After TLInstallation After TL--3 Impact3 Impact

Installation After TLInstallation After TL--3 Impact3 Impact

Hairline Crack in Deck Prior 
to Test
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Y Acceleration at CG
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Test Number: 421323-2
Test Article: Florida Jersey Safety Shaped Bridge Rail
Test Vehicle: 1998 Chevrolet 2500 pickup 
Inertial Mass: 2063 kg
Gross Mass: 2063 kg
Impact Speed: 98.3 km/h
Impact Angle: 26.4 degrees

OIV Occupant Impact Time SAE Class 60 Filter

50 ms   15.3 50 ms   15.3 gg’’ss ---- 67,450 67,450 lbslbs

Static Load TestingStatic Load Testing

• Simulated AASHTO LRFD Chapter 13 
Loading

• Tested at the Joint 

• Tested at Mid-Span

• Tested at TL-4 Impact Point 
– After Test (Any damage to parapet not 

visible?)
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Test ApparatusTest Apparatus

Test Apparatus @ JointTest Apparatus @ Joint
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Testing @ Joint Testing @ Joint 

Post Test Damage @ JointPost Test Damage @ Joint

Maximum Load 35,100 lb*Maximum Load 35,100 lb*

Computed Load 41,500 lbComputed Load 41,500 lb

Test 421323-S1
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Post Test Damage @ TLPost Test Damage @ TL--4 Joint4 Joint

Post Test Loading @ TLPost Test Loading @ TL--4 Joint4 Joint
Test 421323-S2
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Testing @ MidTesting @ Mid--Span Span 

Break @ MidBreak @ Mid--Span Span 
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Damage @ MidDamage @ Mid--Span Span 

Isolated in Parapet Isolated in Parapet 
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Loading @ MidLoading @ Mid--SpanSpan
Test 421323-S3
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73,100 lb73,100 lb
Computed LoadComputed Load
62,100 lb62,100 lb

MidMid--Span Current DesignSpan Current Design

Predicted - 104 kip

Actual - 104 kip

No Vertical Yield Line
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MidMid--Span Current DesignSpan Current Design

Predicted - 104 kip

Actual - 104 kip

MidMid--Span Current DesignSpan Current Design

Crack 
Propagation into 

Deck

104 kips !
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EndEnd--Span Current DesignSpan Current Design

EndEnd--Span Current DesignSpan Current Design

73 kip Predicted -- 64 kip Failure
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EndEnd--Span Current DesignSpan Current Design

Deck Damage

at 64 kip 

at End Segment

SummarySummary
• The minimally reinforced FDOT 32 inch 

New Jersey Shape Bridge Parapet 
successfully contained vehicles to TL-4.

• Damage from the TL-3 test was isolated in 
the parapet.

• The predicted static capacity of the 
parapet closely matched the actual values.

• Parapet damage in the TL-4 test was 
cosmetic only and was verified by the 
“post” test static loading.

• The TL-3 pickup test caused more damage 
to the parapet than the TL-4 single unit 
truck.
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SummarySummary
• At center span load applications to failure 

in the parapet, the center vertical yield line 
was never produced. 

• Further review of the damaged zones 
showed 45 degree shear planes from the 
load application region. 

• Punching shear may be a more 
appropriate method of analysis for center 
span failure of strong concrete parapets. 

ConclusionsConclusions
1. Previous Jersey Shaped Parapet Design 

is Still Adequate to TL-4.
2. Minimal Chance for Deck Damage with 

Previous Design.
3. Current F-Shape Significant Strength 

Increase.
4. Chance for Deck Damage Only When 

Severely Overloaded.
5. Punching Shear may be better Design 

Method for Mid-Span Design.
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Questions?Questions?

Contact Information:
Dean C. Alberson, Ph.D., P.E.
d-alberson@tamu.edu
(979) 458-3874


