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| ABSTRACT |

Expan51on Jo1nts 1ncrease both the 1n1t1a1 cost and the ma1ntenance

| .:cost of brldges Integral abutment br1dges prov1de an attractlve des1gn
:alternatlve because expans1on Jolnts are e11m1nated from the br1dge
¢1tse1f However, the p11es in these brldges are subjected to horlzontal :

:movement as the br1dge expands and contracts durlng temperature changes

The.obJectlve_of,thls research was to develop a'methodvof des1gn1ng

.piles for these conditions

Separate field tests s1mulat1ng a pile and a br1dge girder were

: conducted for three loadlng cases: (1) vertical load only, (2) horlzontal

dlsplacement of p11e head only, and (3) comb1ned horlzontal d1sp1acement :

of p1le head W1th subsequent vert1cal load. Both tests (1). and (3)
.reached the same ultlmate vert1ca1 load ‘that is, the hor1zonta1 d1splace-
-~ ment. had no effect on the vert1ca1 load capaclty. ,Several model tests

_were-conducted in sand w1th a scale factor of about 1:10. Experlmental

results from both the field and model tests vere used to develop the

vertical and horizontal load-dlsplacement propertles of the soil.

; These propertles were 1nput into the f1n1te element computer program

_'Integtal Abutment Brldge Two-D1mens10na1 (IABZD), whlch was developed

under a prev1ous research contract Experlmental and analyt1cal resultS'

compared well for the test cases

Two alternatlve de81gn methods, both based upon the Amerlcan ASSOCI-

-at1on of State Transportatlon 0ff1c1a1s (AASHTO) SpeC1f1catlon, were

developed Alternatrve One is quite conservat1ve relatlve to IAB2D

‘ results and does not perm;t plastlc redlstrlbutlon of forces.l Alternat1ve



Two is also conservatlve when campared 'to IABZD but plast1c redlStr1-
bution 1s»perm1tted. To use Alternatave Two, the plle cross sect1on :
mpéf haée'sﬁfficieht 1ne1ast1c rotatlon capacity. before local buck11ng_,
occﬁré; A deslgn example for a friction. pile and an end-beatlng p11e |

111ustrates both. alternat1ves.



