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Field tests on bearing behavior of double pipe piles under horizontal
load in Yellow River alluvial plain
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Abstract: During the past decades, the design of horizontal bearing pipe piles has still referred to that of bored piles, as a result,
the conservative design has been found frequently. In order to get the bearing mechanism and pile group effect coefficient of
double pipe piles under horizontal load, field tests are carried out. The test results show that the bearing capacity of double piles
are larger than the calculated results from the China's Technical Code for Building Pile Foundations. The Coefficients of pile

group effect of model tests are approximately 1.20 to 1.35 times than the calculated results from the Code. The research results

are useful for the design of pipe piles under horizontal load in the same areas.
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Table 1 Physical and mechanical parameters of ground soils

S 7k BUkE S OEEy LR RE WEEM EAERE ARsidc MR HERBED

W% J(kN-m ™ e c/kPa 0/I(°) EJ/MPa /i f/MPa q./kPa
@+ 28.4 19.3 0.755 24 22.9 16.8 4.2 1.986 44.7
GO mF L 28.2 19.3 0.767 14 13.2 8.3 44 0.896 27.2
@kt 24.9 19.6 0.678 23 26.2 20.8 8.2 2.665 413
@' kRt 39.1 18.1 1.038 19 16.0 8.6 4.8 1.092 222
G = 23.9 19.6 0.673 23 28.2 19.9 21.8 10.912 152.4
OMmFL 22.9 20.1 0.623 22 17.5 10.1 6.3 1.262 38.9
@+ 16.5 20.1 0.532 26 30.4 28.9 213 9.107 169.1
@M mFL 24.9 20.0 0.652 66 11.2 12.3 14.6 2.285 86.8
@' #t 243 19.7 0.667 8 24.8 16.2 24.8 6.636 150.9
@b 20.5 18.5 0.716 / 26.8 22.4 59.9 23.300 328.5
HEX Ed R TR R 2, AN 90~120  JEHERAI N AB BE, 4MEA 600 mm, BJE 130 mm,
kPa, H¥p L EZAEMGRZIELIA 7 BERE 2 A Ak, A#EAEe K9 25 m.

1 PR B AN BE I A2 B R xR 1
K, FTRAMEI O ERIE AR 1 E. &
R EERE R AR R . O FE
I NIRE . MR S/ D A R, FAE, SR
0.90 m. @#pt: %, JZE 1.50 m. @#mE;it:
APERRES N T, REHRIERE, EE 2.40~3.50 m.
@t W, BEF330~4.00 m. @t g,
JAEBAAS Y, JERE 3.20~4.70 m. ©FFE T
AR, B 1.40~3.30m. DOyt s, WA,
ZEUR TAE, REEE AR, EE 3.65~4.15
m. @N i FE o AT RIRAS, SR 3.50~6.20 m.
OFwb: sz, 1WA, B 7.50~10.90 m. OF)HEZ;
+ WERES, A EEIERE 8.40 m.

M R A B )RR LR 1, HAR K&
IR M 2RISR R % B %
FAPRETE: A 250k AR e 45 1K50 %, e briE
£ 1 P EE<0.01 mm, 25285 51%H 50, 100,
200, 400 kPa.
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Fig. 1 Devices of pile tests
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Table 2 Grades of horizontal loading

(kN)

T 1 2 3 4 5 - 20
HBE600mm . 1020 30 40 50 -+ 200
FERE 1X2-4D Zﬁ; 40 80 120 160 200 -+ 800
HEPE 2X 1-4D 40 80 120 160 200 - 800

BRI moxn S m 9 BT RV, 0 VAT ERTT
FHEE, 4D ARFAEAIFE 4 AR

ARURGS R AR YL R g ik, gy, &g
HAEEF 20 min, ARG 5 min WEE—IR: EIEN, g%
EECEON N ER) 2 £, Y gERE 10 min, [R]RE
5 min P — I 0 B Z T, 4EHF 30 min, [A]F& 10 min
W — X

AR BERERIS A A TR, A T SRIERE AR A
BERR, A ERRIR i LUS A, Bk, A
BACEA 3N 6~10 mm.

3 EHKFaERIRIEER D

T B BRI O TARAE, IndR 256 10 )
A gk, TR AR T R KA RS AR IE E] 10 mm, Al
WG AT SIS BTG O BEE BB 2R & R B, SR 6
mm 7P XS Bl o
3.1 BRI LERS

HRAE ] 3 B 7K P B R 00 R K P A 8 - o7 7% i
LRETAL, BEEMEIIIG R, R iR R Rk, A
S 42 R 2R I 3 R AE e AT AR I A 6 mm
KRS IS N (R 7K TR 3R 779 80 KN, 10 mm X B ) 7K F
AEL TN 108 kN, FHoE R 17K P AR TR AEAE 23 518
60, 81kN. FR#EME A XA EE LB REUR L
151l 2% m >4 12.8 MN/m* (BETH fe ¥FA24% 6 mm) 5 9.0
MN/m* (BETR FCYFA2 82 10 mm) o

BB 4 BRI ER 1) K P far 4 - Ar R Bh B2 il 42 m)
H, BEE AP AT IR, 1 RS Rh 5 T 28 B h] S 261,
SR 2 A R T I T M A7 2R R A 54k H B
P Horb, IR 80 kN, B IR A% 130 kN,
3.2 WHERAILER T

Bl 5 N 1 X2-4D SRR P Aar 4% - Arfg ik, )&

M, S B BT R PHC XU KT AR B REBLIZ R 0T 7t 173

IIZARIGA N TAREE,  ChRALRE VRN T 4545 5 T
[RIZE, ka0 s 10 e B b n gk, MRYE ST
BRI FE A 7.66 mm, 6 mm A7 F2 %] B IR 7K S 7 3.
714 350 kN,
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Fig. 3 Horizontal load-displacement curves of single pile
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Fig. 4 Load-displacement gradient curves of single pile
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Fig. 5 Horizontal load-displacement curves of double piles
(1X2-4D)

B 6 9 2 X 1-4D WUBEK-THir K - A8 2k, R4
THREAFHE TR RACPAL %9 6.35 mm, 6 mm A28 % 8
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Fig. 6 Horizontal load-displacement curves of double piles
(2X1-4D)
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Table 3 Coefficients of pile group effect of field tests

BEbE 6§‘g§§ 6§‘g§§ WA RS ST
pat IR AR sk wir
1X2-4D 350 80 1.62 2.19 1.350
2X1-4D 389 80 2.02 2.43 1.204
4 % 1

SEASERR AR, WHEAEE . BN AP AR B R
BT T IR, BEILLT 4 5458

(1) BRAFIIARIG 45 AR B 7R 3] R U ph A
JEISML T REH T 261, PHC-600B(130)iR56 & #E: 6
mm {75 T AR E N 80 kKN, 10 mm A7 A% X6 (1)
TR AE N 108 kN5 KPS AT 28 80 kN, ZK-FHK PR
N 135 kN,

CORRHE R 2 e AR MRS 50 KB Ll
ZHm 2518 12.8 MN/m* (BETH AAVFALES 6 mm)
9.0 MN/m* (BETH fe #4474 10 mm) .

(3) FEME IR 45 R i T 7K & 0 pEAE
TOUPF) R [ RN B A 6 Je s AR R A, B AT 2 3R )
LSRRy NP 8 1 P/ R 1 5 LA
56 BB T IE TS 45 R 1) 1.20~1.35 fi%;
PRSP Ar 77 1) L B 7K Am7 4877 [ PRI AR 250 189 5
AL AR RN B0 B . R UUE B AR L ik 8 T ] 7
22 A i %0 BB N AT S M L, DA B BT R
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