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The impact of the abutment wall height, the bridge span length range, and the 
roadway profile grade on the moment profile and lateral displacement profile 
of HP or W piles under thermal expansion in integral abutment bridges (IABs)

PI: Susan Faraji, Ph.D. Prof. of Structural Engineering, UMass Lowell
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Selected sample of three-span non-skew IABs
Length = 150 ft (45, 60, 45)          Width =59 ft

Length = 275 ft (80, 115, 80)        Width = 59 ft

Length = 400 ft (115, 170 , 115)   Width = 59 ft

Length =  550 ft (160, 230, 160)   Width = 59 ft
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. Seven girders equally spaced (9ft)

. Seven W or HP piles equally spaced (9ft)

. Nonlinear springs around the piles.

. Nonlinear springs behind the abutment walls

. Abutment walls 3ft wide and 8ft, 10 ft, or 12ft high 

. 8.5-inch concrete slab

. 8 ft pre-drilled holes around the piles

. Solid pile cap with three columns at each bent

. Wingwalls lining up with the abutment walls

Assumptions for the sample three-span non-skew IABs
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For the sample IABS: Variation of the abutment wall height

(i) Keeping the soil behind the abutment walls identical

(ii) Variation of the soil profile behind the wall from one abutment to another
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Geotechnical properties of soil around pile
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Pile displacement profile for thermal loading Pile moment profile for thermal loading 
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(a) Pile-head displacement for thermal loading (b) Pile-head moment for thermal loading
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(c) Pile 2nd moment for thermal loading(b) Pile-head moment for thermal loading
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Variation of pile head displacement vs. span length and abutment wall height
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Variation of pile head moment vs. span length and abutment wall height
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Variation of the soil profile behind the wall from one abutment to another
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Pile head displacement vs. abutment wall height under thermal loading
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Pile head moment vs. abutment wall height under thermal loading
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Pile head moment vs. abutment wall height under thermal loading
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. Under thermal expansion, increasing the abutment wall
height will decrease the pile head displacement, the pile’s
maximum moment, and the effective length of the fixity
point.

. Under thermal expansion, varying the stiffness of the soil
behind one abutment wall with respect to the other one, will
decrease the piles’ maximum moment and the lateral
displacement at the abutment with stiffer soil and will
increase them on the other abutment. The decrease or
increase in the pile’s maximum moment or displacement will
be larger for IABs with longer spans and longer wall heights.
Therefore, we should design accordingly.
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Thank you!
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