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Model test on rock-socketed pile in reef limestone
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Abstract: As one of ‘the Belt and Road Initiative’ economic development program, the Cross-sea Bridge in Male-Airport island was
constructed by China. The foundation of the bridge was located in coral reef which was similar to the geotechnical structure in South
China Sea. Due to lack of design experience of rock-socketed pile in coral reef in China and overseas, it is necessary to obtain the
load-bearing characteristics and relevant data of rock-socketed pile in coral reef by appropriate test method. Indoor experimental
study was conducted on mechanical properties of reef limestone cores that came from pile foundation of the bridge in Male-Airport
island. Basic physical and mechanical parameters such as density, relative density, saturate uniaxial compressive strength and triaxial
shear strength of the reef limestone were tested. Combining the consequence with the results from model rock-socketed pile test on
the reef limestone, the variation law of the bearing capacity with the pile tip displacement was obtained. The investigation suggested
that the interface of the pile and rock experienced elastic shear, shear stress drop and fiction shear stage. In the elastic shear stage, the
shear deformation was mainly elastic deformation, and the ultimate elastic displacement decreased with the increase of the elastic
modulus. In the stage of shear stress drop, the stress rapidly softened, and transformed to the fiction shear stage. In the test, the shaft
resistance of reef limestone was positively correlated with the saturate uniaxial compressive strength under low confining pressure.
Meanwhile, shaft resistance was greatly influenced by the confining pressure when confining pressure rose.
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c 1.2 3.3 MPa 1)
26.5< 385<
50 mm 100 mm
0.02 mm
2
SL237-1999 [
0.075 mm E 1.36 glem®
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Table 2 Densities of reef limestone
/ (g/cm®) / (g/cm?) A
A 1.67 E 1.36
B 1.85 F 2.03 H
o 1.90 G 1.50
D 2.10 H 2.13
2.2
RMT-150C
50 mm 100 mm 3
0.002 mm/s
8 [8]
3 GB JGJ94-2008
50021-2001 [ f
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Table 3 Saturated uniaxial compressive strength
of reef limestone
frk E frk E 31
/ MPa / GPa / MPa / GPa
A 49 21 E 15.0 10.6
B 5.0 26 F 18.7 18.7
c 8.6 32 G 222 15.6
) 14.7 6.3 H 26.3 9.0 84 mm 80 110 mm
30 mm 3
2.3
MTS MTS815.03 24 mm
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Table 4 Relevant mechanical parameters
of model piles
c ®
/ GPa / MPa /(<) / MPa
18 187 12 33 265 385 (2'8 26'3) 2 5mm -
10.2 / / 25.0
206.0 / / 530.0
5
3.2 5
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500 kPa
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Table 5 Summary results of model piles 7 -
Fig.7 Ideal load-displacement curve
/ MPa / kPa / kPa / kPa
A 4.9 1000 5130 880
B 5.0 1000 3718 1475
C 8.6 1000 5080 867
D 14.7 1000 6558 834 n
E 15.0 500 3621 609
F 187 1000 2371 1283
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Table 6 Suggested design values of limited side friction [1] ’ 7 ’
standard value
[J1- , 2003, 22(7): 1222
Isso frc Osik 1225.
LM [P kP ZHANG Jian-xin, YE Hong-dong, DU Hai-jin, et al
4-1 3.45 10.73 100 120 tan-xin, ong-dong. ajn, €t al
4-2 2.87 / 80 Some problems in design of rock-socketed pile[J].
4-3 280 10.10 70 Chinese Journal of Rock Mechanics and Engineering,
5-1 a 2.33 10.02 220 240 2003. 22(7): 1222 1295
51 b 2.47 7.50 150 180  22(7): '
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5-3 4.97 9.44 90 140 [ , 2004, 23(2):
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6-3 2.73 553 90 120 ZHANG Jian-xin, WU Dong-yun, DU Hai-jin. Testing
7-2 2.59 10.35 120 150

study on bearing behaviors and failure mode of rock-
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