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Abstract: According to the lateral bearing characteristics of bridge piles in sloping ground, the pile—soil interac-
tion model considering the slope effect and the differential equation of flexural deformation was established. Based on

the m method and transfer matrix method, the transfer matrix solution of pile internal force and displacement analysis
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was derived. The proportional coefficient of clay and sand slope foundation were measured by model tests. The rela-
tionship between the proportional coefficient of slope foundation and slope angles was obtained by nonlinear fitting,
and then the rationality of theoretical solutions was verified by the model test. Based on an engineering example, the
influence of slopes and horizontal loads on the internal force and deformation of piles in the sloping ground were ana-
lyzed. The results show that: the proportional coefficient of sloping ground decreases nonlinearly with the increase of
horizontal displacement of the pile at the pile—soil interface. The proportion coefficients of clay and sand sloping
grounds decrease with the increase of slope angles. The horizontal displacement of the pile top and the maximum
bending moment of the pile body increase with the increase of slope angles and horizontal loads. When the slope
angle increases from 0° to 60°, the horizontal displacement of the pile top increases by about 86.4%, the maximum
bending moment of the pile body increases by about 4.6%, and the position of the maximum bending moment move
down by about 2.0 m. When the horizontal load is increased by 50 kN, the horizontal displacement is increased by
48.5% and the maximum bending moment is increased by 41.6% on average.

Key words: pile foundation ; slope ; transfer matrix method ; foundation proportional coefficient; model test
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Fig.2 Force analysis of the micro element section i of the pile
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L TT D, A7 007K S iy 268 % Ak 3 AT Ak B 7K S5 B8
SP N LU A T AT

4 & it

AR AR I B T FEAE ) K P AR SRR, S T
% TR UM, R BE — b AH B A PSSR K i B 8 il 7
oy JT R HMES T BEAESZ S IR o3 B ) 4 12 0 1 i
I T R D LR R L) R SR IE T AR
LR iR 250 1) BV, OO % 17 AH L A 52 W) PR 2R 0
PR EELIR T

D) 5L G004 FROTIE M LL , RIS BT B SE A 2
T RVARIE 0 A (4 4 336 R0 05 | BE S 235 IEAE B
NP A R 28 A s i ol S 5
HY 4R To T s AR & A TR

2) R M3 L f51) 2R S A 58 5 T AR A B 7CF-

A2 P 384 DRI S A LA 5 ZR )N 5 B K P A3 B A [
], 2R R AR, A 3 i S L 191) 28 808 )N 5 i B2 AH
(A1, 26t - AR H M 491 2R 0K D A

3)AEARIR B 2K T, RSB RE R, FEAE
B OK V-5 A% A1 25 R B R 5 R vh 0% i =
60° , HARTIK -3 5% £ 19 K 86.4% , Mk By fe K Hi 2
FER 4.6% M S e RSN E LT 5 2.0 m.

4) RSB E A R I, BEAEAE B 7K P37 % FIk &
25 R % AP T 7K~y A8 T i 5 96 DA 5 A TOUK -
167 BCEE 3G NI 50 kN, AE TG0 P32 8% 1 29 3 K 48.6% ,
TAHE B fie K25 AP 42 1 R 41.6%.
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