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Field Test of Vertical Bearing Capacity of Rock-socketed Piles
in Indonesia

GUAN Jin-ping', ZHANG Ming-yi"*, BAI Xiao-yu"?, LI Fang-qiang'"’
(1. College of Civil Engineering, Qingdao University of Technology, Qingdao 266033, China; 2. Cooperative
Innovation Center of Engineering Construction and Safety in Shandong Blue Economic Zone, Qingdao 266033,
China; 3. SEPCOII Electric Power Construction Corporation, Qingdao 266037, China)

Abstract : The bearing characteristics and load transfer mechanism of rock-socketed pile of large diameter under dif-
ferent vertical loads were researched via vertical compression static load test and pile stress test on three rock-socke-
ted cast-in-place piles with diameter of 800 mm in a project in Indonesia. Test results show that the Q-s curves of
the three test piles changed slowly, with settlement smaller than 17 mm, large rebound rate ranging from 54. 8% to
70.9% , and small residual settlement as well as large bearing capacity, all meeting design requirements. The axial
force of pile shaft gradually increased with the rising of the load on pile top, and gradually decreased along with
depth. The change of side frictional resistance of pile was asynchronous: as load increased, the side frictional re-
sistance gradually developed to the maximum in the rock-socketed segment, which, however, was still not fully uti-
lized. The pile end resistance increased linearly with the increase of load on pile top. Under the maximum load,
the pile end resistance ratio accounted for about 55%. The research results are helpful to the improvement of do-

mestic pile foundation specifications and the formulation of local pile foundation specifications.

Key words : rock-socketed pile; static load test; forecast of bearing capacity; side frictional resistance of pile; pile

end resistance ; Indonesia area
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Table 1 Mechanical parameters of rock and soil strata

ST . Wy, N FR R4
BY HERAK JEE/m (kN.nZ%)ﬁq/fo) J3/kPa t/MPa

@, ATH+ 0.4~1.5  (17) (8) (10) —
@, itk 2.1~4.5  (18.2)  (20) 1

®; BFEF+ 1.0-2.5  16.81  16.05 10.95 3.57
@), s 1.5~10.0 14.57  2.91 8.48 1.97
@, WFEF+  0.5~4.0 18.11 1519 23.71 4.27
@; e 1.0~1.55 - — _ _
@, wib 1.0~2.7  (19)  (33.5) (3) (14.25)
@, MEF+ 1.0~17.0 17.31 15.60 16.60  3.60

@, WEHEE 2.0~10.0 17.57 21.07 22.57 3.65

s AERARPEE 2.0~16.0  17.79  26.10 22.20 3.83
@, WRSLEEK A 0.5~16.0  19.00  (25) (25) —
@, PRAEE RS 2.1~5.7 — — - —
Oy MM 0.5~7.7  19.00  (25) (25) —
®, HRULIER A 1.0~8.0 — - _
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Fig. 1 Picture of field test
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Table 2 Parameters of anchor pile

P WiRE OMER/ PR ASES MEOHRBEL
HE/m  m BER/m EE/m SRIESEHR

ﬁ; 1.0 17.20 1.2 2.00 C30

ﬁi 1.0 16. 82 1.2 1.90 C30

11:4/[2 1.0 16. 80 1.2 1.98 C30
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%3,
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Table 3 Parameters of loading

sty ORI PRIy BRI

S1 1440 720 9 7 200
S2 1200 600 11 7 200
S3 1 440 720 9 7 200
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Fig. 3 Sectional view of the layout of strain gauges
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Fig. 4 Positions of steel bar stress gauges
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Table 4 Results of vertical compressive static load test

. b ) | o N a, FRRUL i
*JE;T[;/ HL"K/ ?Feki/ I“‘%%/ EH% / I; JE_-/ Iﬁii/
kN mm mm ’
S1 800 16.10 7200 10.76 7.63 3.13 70.9
S2 800 15.50 7200 9.29 6.50 2.79 70.0

S3 800 15.75 7200 16.37 8.97 7.40 54.8
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Fig.5 Q-s curves of test piles
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Table 5 Vertical compressive bearing capacity of
single pile

AP BR SRR AR
A S/KN  HRAEE/KN R/ mm

i BOTHEKS BOHf/

S1 16. 10 800 7 200 3 600 10.76
S2 15.50 800 7 200 3 600 9.29
S3 15.75 800 7 200 3 600 16.37
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Table 6 Fitting equations of exponential functions

EHES 5 FER/m E MWk TR HERR BR AR )/ kN A R 2 TR (/KN
st 16. 10 0=-9 144c 549 360 0.996 03 7200 9305.8
$2 15.50 0=-10 878 27411 097 0.997 71 7200 10 949. 6
$3 15.75 0=-9 377¢ P249 736 0.990 52 7 200 9283. 1
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Fig.6 Distribution of axial force on pile shaft
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Fig. 7 Distribution of pile’s side frictional resistance
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Fig. 9 Comparison of pile’s side frictional resistance
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Table 7 Load sharing ratio of each test pile

. ' RS B/ %
/kN

B I 070 0,0 0/0
s] 1 440(%}]113) 21.70 78. 30 11.52
7 200( H4&) 54.78 45.22 8.55
< 1 200( ) 4R) 0.04 99. 96 19.07
7 200( Fx %) 55.17 44. 83 9.08
3 1 440( W) UR) 32.73 67.27 12.37
7 200( fx) 55.13 44, 87 8. 87
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