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Abstract: [ Introduction | The aim of this paper is to analyze the influence of the size and the vertical load of the pile foundation on
the horizontal bearing capacity of rock-socketed piles. [Method] Based on a field test of the rock-socketed concrete pile under
horizontal load, a 3-D finite difference numerical model was established and parametric analyses were performed. [ Result] The
results show that there is a critical rock-socketed length (ratio of length and diameter) for rock-socketed piles. Changes of the size of
the pile will influence the relative stiffness of the pile and the rock, which will affect the critical rock-socketed length. With the
decrease of the pile diameter, the critical socket length will increase. Within the scope of the bearing capacity of the pile and under
the condition of combined vertical and horizontal load, the horizontal displacement and bending moment of the pile will have a pretty
large decrease. This influence will be neglected if the vertical friction is assumed to be the same on the both sides of the pile or
simplified to be at the center of the pile, which will cause error to the calculation results. [ Conclusion] This study is supposed to
provide contribution to the reasonable design and further research of the horizontal load of rock-socketed piles.
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Tab.1 The RMR and GSI values of bedrock

HF/K RMR

R P RQD  CTEE Y

. GSI
/m g Y W CRB CRe fE
0~2.13 4 3~5 5~15 5~20 15 46 4
2.13~5.48 4~7 13 5~15 20~25 15 66 61

BB 5.48 m, R EE 1 G0 BT SR bR N
31 MPa, 7Ky 2830 ook AR AR 22 (8] A9 - TR 2 g
RN, 38 A A I i Y SR fer 4 i
TN 2% I 452 222.4 kN B, 444.8 kKN I3 B 2 N2k,
B KNt 2k 5.008 7 MN, 5 #EA 712 .

W

TGP (it

0.9 m om 77
TGRSR
1.5 m| .
U

2.4 m 1.83 m
33 m
39m

VAR

@ﬂﬁﬁ ﬁll‘l’
HASHE #35HE

E 1 DaytontiEiXi % & (Yang,2006)
Fig. 1 Layout of Dayton shaft test

2 HERBNEISEIE

ARSI BE AR FH AT BR 22 43 15 8 FLAC3D
AT, N TR B AR A R E , BT
IR G0 ST BB AT Oy T AR JE B - T 44
(R EE , a1 P L RO A2 7 B, A5 o)
NN TR K F s, MRS R R EE KT
TREAER o HBSERERUM I 29 sk i B, iR 2
WA D5 B ALRS o Ry AT AR | R b T A
Sk S METRF V-5, 0 fr 23 B A A TOUite o 7K
ST AR, BRI S 1) 2SR A AR AR A A A BT 2
ar B 1 25K FE ST AR RS QN ] 2 s

FER AL R FH PR AR AR, SR AT
26.2 GPa, JAFAELER0.15, # & K2 500 kg/m’, &
A% H Hoek-Brown #EN, JA#A LRI~ 0.3, BT
FEA MRS T o T /K1, HA RO B 052 ke/
m’; BEAh, He RS A ARSI A S 2250 R AL mi
B, FHRYEZAE A GSIE, Zu AL DK
o, Gl A 2 58 A AT DL 53 15 3] Hoek-

EEREEC
M
(£
=
E_.‘ HZE e
a | R
(=]
<
o
Tl 11.085 1.83, 11.085 |
1 1 1 1

TE: P RS LA me
B2 HEEMERR
Fig.2 The size of numerical simulation model
Brown fEMI R 25 NS H 7, A PR SR R AR

B GSUEL A A1 AT 3 AT 2]
GSI - 100

m, = exp 28 )mi (2)
GSI - 100

s=exp(———)m (3)

a=1/2+ 1/6(e”™" — ¢ (4)

W4, ARG SE A BERTT R R g
2N, HALSEOR AR B oY 00 45 S HUE .
%2 Hoek-Brown M| & S5 EUE

Tab.2 The values of the parameter in Hoek-Brown

failure criterion

VR /m GSI m, m, s a E, /GPa
0~2.13 41 6 0. 730 0. 001 0.511 0. 695
2.13~5. 48 61 6 1. 490 0.013 0.503 2.208

AR L 2 ) i e e, o T 1) M
MBFUIRIE X (5) #FFITHE, Blk=k=261 GPa/
m.  FH T ik 1A A 5 B i A 2 BICR T & Mohr-
Coulomb H#EN T ARG J7 ¢ SEEHEff o, DRI TG 22
SEARYE Hoek-Brown I S8 i S b IL AR 10 o (H S
e fH ", PR RUBCE E SR 0.5 58 Ry 322 i i
i ASE, BAAEME c=0.862 MPa, ¢=13°
K+ 4G/3}

(5)

V4

k, =k, = 10max{
Aorf: KHLG 35 A 41 5 2 A R FRUSE s B D A8
Ty Az, e FE TV ) O ) b R XY A /D
N

MRAE 3R RO S50l ] FLAC g e, Jf 4%
HEC 0 A N 28I R it I far 2, EA TR T TR .
028 58 B 5 G Amr 2 W TOURIRE B (149 7K P57 % Al



%3 1

sk 1, A EXGRRCEE KT AR B R E R E RS 37

AT R BT, 5 A I A B AT
. RN 3~ 4 5 PR -

KA /N

—=— FLACH),
—— G

00 05 1.0 15 20 25 30 35
BETHAF 2 B /mm

B3 HERINS I I AT 7 £ - 7 B 2k X bb

Fig.3 Comparison of load-displacement curves at pile top

between numerical simulation and field test
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