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Parameter influence on the seismic behavior of shallow
foundation abutments with anchor plates

YANG Zhangneng, CHEN Xingchong, MA Huajun, WANG Yi, LU Jinhua

(School of Civil Engineering ,» Lanzhou Jiaotong University, Lanzhou 730070, Gansu , China)

Abstract: Based on the damage characteristics obtained from the post-earthquake investigation of
shallow foundation abutments, a shallow foundation abutment with anchor plates was designed
for an anchor plate retaining wall. The seismic performance of the proposed abutment was evalua-
ted with the quasi-static test and finite element software ABAQUS. The effects of various fac-
tors, namely, steel strand diameter, anchor plate layout, ratio of anchor plate area to abutment
back area, elastic modulus of abutment backfill, and steel strand length, on the seismic perform-
ance of the proposed abutment were explored. Results indicate that the bearing and energy dissi-
pation capacities of the abutment improve after the anchor plate is used. The primary causes of
structural failure are soil failure and steel strand fracture, and the abutment and anchor plate re-

main undamaged. Increasing the diameter of the steel strand in a certain range can considerably

I 5 B #1:2022-10-05
HeT B : HEAARBEEST FIWH (57178142) ; H K H KB 5 4 0 H (51968039)
FE—EEE/ N MIREE998—) B LB st AR, EE N FHFRPUE T AT . E-mail:1090143212@qq.com,



576 =

H

T

a2
¥

it 2024 4E

improve the bearing capacity of the structure and impede stiffness degradation. The bearing ca-

pacity of the abutment is basically unaffected by the different arrangements of the anchor plate.

The initial bearing capacity of the structure is high when the ratio of the anchor plate area to the

abutment back area is large, but the stiffness degradation is fast in the later stage. The length of

the steel strand should not be excessively large beyond the design requirements.

Keywords: abutment; anchor plate; seismic performance; quasi-static test; parameter analysis
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Fig.2 Reinforcement arrangement of the specimen (Unit: mm)
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Fig.7 Hysteretic curve and skeleton curve of test specimen
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Table 2 Design parameters

W TH Li/em Lz/em Li/em d/mm  E/MPa i

1 70 60 50 5 40 0.493
TH 2 70 60 50 6 40 0.493
TH 3 70 60 50 7 40 0.493
T 4 70 60 50 5 60 0.493
T 5 70 60 50 5 80 0.493
T8 6 70 60 50 7 60 0.493
TH 7 70 60 50 7 80 0.493
T8 60 60 60 5 40 0.493
T8 9 50 60 70 5 40 0.493
T# 10 60 60 60 7 40 0.493
T8 11 50 60 70 7 40 0.493
I 12 70 60 50 5 40 0.277
T.BL 13 70 60 50 5 40 0.123
TH 14 70 60 50 7 40 0.277
T 15 70 60 50 7 40 0.123
T.0 16 140 120 100 5 40 0.493
TH 17 210 180 150 5 40 0.493
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Fig.10  Influence of steel strand diameter
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Fig.12 Layout of anchor plate (Unit: mm)
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