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Horizontal bearing characteristics of double-inclined rock-socketed
piles based on cohesion model
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(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. State Key Laboratory of Hydraulic Engineering Simulation

and Safety, Tianjin University, Tianjin 300072, China)
Abstract: Based on the existing researches on the shear characteristics of the pile-rock interface, the conversion relationship
between the interface geometric parameters and the material properties and the parameters of the cohesion model is established.
The accuracy of the contact model is verified by comparing with the field tests and theoretical studies. Combined with the
indoor model tests on double-inclined rock-socketed piles, the corresponding finite element numerical model is established. The
load-displacement curve and bending moment law of pile foundation are compared and analyzed, and the reliability of the
model is verified. Then the full-scale model for the double-inclined rock-socketed piles with different dip angles is established
to analyze the horizontal bearing characteristics under different vertical fixed loads. The results show that the rock-socketed
system is a bearing system with synergistic effects of multiple factors. There is an optimal vertical design load that makes the
horizontal bearing capacity of the double-inclined rock-socketed piles be greatly improved for are subjected to multi-directional

combined loads. However, too large vertical loads and too small dip angles will increase the risk of pile cap instability.
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Fig. 1 Contact model for pile-rock interface
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Fig. 2 Verification of shear behavior at pile-rock interface

TR R 5 3CR4, 103 LI 2 (b). 7EUE
BRdeh, SRR YT BO B ) _ETHE RN, 2
325 00 BEL 1 W A% N I 56 7% LG B 45 SR R 40 0.3
mm, BN UM A 3084 kPa, LLIRIBLE RAK 4%. BE
JR BRI IER MRS A T B SRR BT D)9, ZIEERE
WIS 8%, X2tk & 2 A2 [ K 7= A %
[ N2 A M SR . AT S, BT N R R A
BRI~ S 1] B )R 5 Sl 285 SRR — B 1%
BB FH T i AR BRI 2 A P 1S 20 45 SR B ]

£

2 ERENRHE KA R R R I
2.1 REHE

NI FEAN [FMGT A 2 SR K P AR e T T
— R T8 1) ST ARSI e
2ok FEM,
22 REWHR

FREAF A g CRBFFHE 0° , 5°
15° ) FIAFEREFER AT (R FEEE Vo M
0.4 15 B A MR BR AT 2R V) B RS2 K A48 H 16 T,
BRI T R WE 1,



B M5, AR T RIS SURMEACT AR B 7 A 235

=1 WA RR
Table 1 Test scheme design

B B/ FERTH EUN-m)  HEK/m
gé 0 O.4IZ|t+H 1661.6 0.9
gi 5 O.4IZ|t+H 1627.7 0.903
gg 15 O.4IZ|t+H 1533.8 0.932

3 HRE WA AR FF B PR TR L
3.1 IRBIEN

EEXE 2.1 ATREALRALS, RGBT abaqus,
N N B T AR AP 3 B, B R ST R DAYH
BRI FRABIR I . BEAARST, #E. . MRS HS
BALRIG e &8, W& 2. H, HREEFEM
Bh, I = A i 56 g ORI B B W
EI=1533 N'm, VLRGSR SR S8, BB
JZ ) Mohr-Coulomb #4 ¥} ; #£ % A Drucker-Prager #4 %1 .
HA MK SEH Drucker-Prager I EEHES B+ i
JIE i FNEAFSZ 15 8 RN ) o, B R 20t 0

tang = -S0¢_ (8)
3—sing
koo—Sne ©)
3 +sing
o, =2c COS.(D (10)
1—-sing

X H: @ y Mohr-Coulomb #4849 BEFE ff1 5 ¢ AR
FiB 1o i BUEAE 0.778~1, 244 BERE A KT 22° I,
UK BRAE 0.778

=2 REMRNNOEMER

Table 2 Mechanical properties of materials in model
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Fig. 3 Schematic diagram of calculation model
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Fig. 4 Horizontal offset-load curves of tests and simulations
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Fig. 5 Comparison of bending moments of piles between test and
simulation under G2,G4 and G6 working conditions
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Table 3 Mechanical parameters of rock and soil layers
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Fig. 6 Horizontal ultimate bearing capacities of double piles
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Fig. 7 Distribution of bending moment of double-inclined piles

under different working conditions
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