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Abstract: The bearing capacity of pile foundation under horizontal loading or earthquakes has al-
ways been a difficult point in the engineering field. In recent years, the conclusions and calcula-
tion methods based on the horizontal bearing capacity test of small-scale pile foundation may no
longer meet new requirements given the considerable increase in the scale of building and bridge
pile foundation. Related knowledge and calculation methods need to be updated. Thus, this paper

investigated the research progress at home and abroad and found that the calculation method of
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the current code may overestimate the horizontal bearing capacity of pile group foundation. Then,

the effect coefficient of horizontal bearing capacity of large-scale pile group foundations was ana-

lyzed by using the finite element method. The law of the effect coefficient was obtained, and the

corresponding calculation method was given. Finally, the result is compared with that of the cal-

culation method of the code. The findings can provide a basis for corresponding engineering de-

sign problems. The applicability of the results needs to be further examined in the future.

Keywords: horizontal bearing capacity; effect coefficient of horizontal bearing capacity; pile-group

foundation; large scale; finite element method; code
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Fig.1 Finite element model of single pile foundation
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Fig.2 Finite element model and plan of pile-group foundation
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Table 1 Calculation parameters A and B of horizontal

bearing capacity effect coefficient
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Fig.3 Horizontal bearing capacity effect coefficient

diagram of row piles in soft soil site
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Fig.4 Horizontal bearing capacity effect coefficient

diagram of pile group in soft soil site
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Fig.5 Horizontal bearing capacity effect coefficient

diagram of row piles in relative soft soil site

1.3
= 3d
1.1 s
a5d
09
B
N
2 0.7
E
05
ol NI by
ST 0ml
50018
e = % > = = & = = -
T 2 Y T ¥ @ 2 - 9 o = ow
<t w e o~ =) N X X X X X X
= =223 x3
TR

B 6 ImikLGBAEKFARE A Z KB
Fig.6 Horizontal bearing capacity effect coefficient

diagram of pile group in relative soft soil site
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Fig.7 Horizontal bearing capacity effect coefficient
diagram of row piles in hard soil site
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Fig.8 Horizontal bearing capacity effect coefficient

diagram of pile group in hard soil site
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Fig.9 Comparison of the effect coefficient of horizon-
tal bearing capacity of row piles between the

code method and the formula in this paper
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Fig.10  Comparison of the effect coefficient of hori-
zontal bearing capacity of pile group between
the code method and the formula in this paper

4 #Hig

R SCR R AR K- 7K 3 ) 800 3 Bt A7 A
FROCEUE T3, EEAF T 4518

(1) AT 7K P 7R 28 2800 2 BB o £ 1 1 1
B e T O T i o

(2) BEECHY 3 22 22 flE AR I K S 7R 2800 3500 2 KL
AR (EUR R A TR RS 54 2 3 1 L oK K
B RO BB B WOE T e s T — R

(3) FHEAE /K- 7R 28 7 500 28 50 i 5 o [ B ) 446
PNIIBCSLiE: NS

(4) X T HEE BL Al BOE T 5 A TR
SR BN — B AR X T RS AL ML RS R
(19 7K S 7 28 3 2880 R 2 250 ) A K T E 2 e i R A
fili 1K) K S AR 27

5 % LK (References)

L1 X0 4 b5 A0F AT A% o) R T3 1) 43 0 255 RON R B0 SR [T+
TR, 1992,14(3) :9-19.

LIU Jinli.Calculation Method of Comprehensive Effect Coeffi-
cient for Lateral Bearing Capacity of Pile Group[]J]. Chinese
Journal of Geotechnical Engineering,1992,14(3):9-19.

[2] e NRFEREAE B 500 2 63 3. d 500 2 5 AR B
JGI94-2008[ STt 5« v [ 50 Tall H i, 2008,

Technical Code for Building Pile Foundation: JGJ94-2008[ S].
Beijing: China Architecture & Building Press,2008.

[3] TAMAOKI, MITSUHASHI. Research on Lateral Bearing Ca-
pacity[ ] ]. Civil Engineering Society Proceedings.1971, No.192
p.79-89.

[4] PRAKASH.,S.&. SARAN, D.Behaviour of Laterally Loaded Piles



842 % 5 B

TG« 45 ORUARE Tk 2 At K P 7R 3800 80RO AT 5

1207

(5]

(6]

(7]

(8]

in Cohesive Scils.Proc.3nd Asian Conf.S.M.1967.,235-238.
OTEO, C.S.Displacement of a vertical pile group subjected to
lateral loads.Proc.5th Eur.Conf.S.M. &.F.E., Madrid, vol. 1972,
1:397-405.

i P 2 R RE K TR B I RERERCR ()] 8 £ TR AR, 1984,
6(3):66-74.

HAN Li’an. The Group Efficiency of the Horizontal Bearing
Capacity on Pile Foundation[ ] ].Chinese Journal of Geotechni-
cal Engineering,1984,6(3) :66-74.

i B2 AR K TR 8O0 W SE L) ] A TR %4, 1986,
8(3):27-36.

HAN Li’an. Horizontal Bearing Capacity Calculation of Pile
Groups[ J].Chinese Journal of Geotechnical Engineering,1986,
8(3):27-36.

. A [ R R B A A (IBC) 78 A AR AE K 7
BB X BILCY/ /AR EEE RS L% 5 TREI
BES b TR R B 2 R BE 28 304K, 2007 : 297-302.

WANG Lei. Comparison of the Design Differences Between
Chinese National Standard and International Building Code

(IBC) in Horizontal Bearing Capacity of Single Pile and Group

9]

[10]

[11]

Pile[ C]//Proceedings of the 6th National Youth Conference on
Geomechanics and Engineering and a Series of Symposium on
Geotechnical Engineering.2007:297-302.
JRAd BRAT . R 2 B, A OB A D R KO A R B i g L .
HA %5 TR 4, 2004,23(20) : 3541-3546.
GONG Jian,CHEN Renpeng, CHEN Yunmin, et al. Prototype
Testing Study on Micropiles under Lateral Loading[]].Chinese
Journal of Rock Mechanics and Engineering, 2004, 23 (20) :
3541-3546.
S RV e SR T R B L T A TR R [ ] R
T.,2010,32(4):311-312,318.
WU Jiemei.Construction Technology of Ultra Deep Bored Pile
for Shanghai Center Tower[ J].Building Construction, 2010,
32(4).:311-312,318.
R iR SC R M 32 B R B A 0 BT S LT LA B
2230 B OF AR RO 2 2008(8) 1 120-122.
LI Zhen, ZHANG Xiongwen. Pile Group Foundation Design
and Construction of Sutong Bridge Main Tower[ J].Journal of
Highway and Transportation Research and Development,

2008(8) :120-122.



