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Abstract:

ROCK-SOCKETED PILE

HUANG Ming", FU Jun-jie? , CHEN Fu-quan® , JIANG Song*

(1. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350116, China;

2. China Construction Seventh Engineering Division. Corp. Ltd, Zhengzhou, Henan 450004, China)

Based on the isolated similar design method, the model test research on the failure characteristic of

karst roof under a rock-socketed pile was carried out with the change of roof thickness and cave diameter, and a
formula was also presented. It shows that: 1) The thickness of karst roof impacts the load transfer path of the
rock-socketed pile, the thicker the roof, the wider the transfer range, and the larger the volume of a shear zone.
When the thickness of the roof is no more than the diameter of the pile, punching failure will happen around the
free face of the roof, and the stability of the roof around the free face play a vital role. The thinner the roof, the
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smaller the volume of the tapered block. When the thickness of roof is greater than the diameter of the pile, but
littler than two times of the diameter, the upper shear failure happens firstly, and then induces the punching failure
around the free face. When the thickness of the roof is greater than two times of the diameter of the pile, the
punching failure around the free face happens firstly, and induces the upper shear failure latterly, which will
happens within the projection of the pile in the condition that the diameter of the cave is less than the transverse
width of the shear zone. The load-settlement curve is of a rapid-falling style with a thinner roof, while the
load-settlement curve is of a slow-change style with a thicker roof. 2) The shear deformation of the roof is
significant when the diameter of the cave is less than three times of the pile diameter (the thickness of the roof is
greater than two times of the pile diameter), the punching failure happens after the upper shear failure of the roof,
and the load-settlement curve is of a slow-change style. The greater the diameter of a cave, the larger the volume
of the tapered punching block, and the load-settlement curve is of a rapid-falling style when the diameter of the
cave is greater than three times of the pile. 3) It is of great risk to calculate the safe thickness of the karst roof
under the pile tip using the punching failure formula. However, the punching-shear failure model is providential,
and related to the strength of the karst roof, the integrity of rock, the diameter of the pile, rock-socketed depth, the

construction method and technologies. This approach can be used to calculate the safe thickness of the cave roof

quickly in site.
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Table 1 The main physical parameters of geomaterials
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Table 2 Similarity ratio between the rock and the material
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Table 3 Mixing proportion test of the similar materials for the first time

IR PR/ AR E,ﬁ@/(%*%%r AEIEE(%) ATGATHERE (%) BRI c/kPa WEEE 0/(°) ZTUAE E/MPa ¥ p/(gecm™)
ERA)/(%)
1 0 10 2 7.981 29.19 10.720 1.934
2 0 20 4 12 24.935 27.00 42330 1.974
3 0 30 6 18 49.681 26.33 52.340 2.054
4 0 40 8 24 55.348 29.46 49.995 1.965
5 1:4 10 4 24 109.23 24.98 57.775 2.014
6 1:4 20 2 18 56.198 29.83 34305 2.024
7 1:4 30 8 12 33.057 27.64 20.085 2.027
8 1:4 40 6 10.862 35.29 13.860 2.012
9 2:3 10 6 12 28.335 37.11 20.210 2.112
10 2:3 20 8 7.3199 34.11 8.057 2.097
11 2:3 30 2 24 18.182 46.52 73.380 2.188
12 2:3 40 4 18 22.196 37.88 52.535 2.162
13 3:2 10 8 18 76.032 28.42 25.840 2215
14 3:2 20 6 24 90.200 41.60 56.745 2226
15 3:2 30 4 27.391 30.75 14.165 2255
16 3:2 40 2 12 43.447 34.48 34.100 2.270
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Table 4 Mixing proportion test of the similar materials for the second time

L s /(%*%+ TR IERN) WAEIAEHING R okPa WEEES o) ATEHUR EIMPa %% p (geem™)
H A /(%)
17 3.5 30 2 18.33 43.46 73.211 2.173
18 1:2 30 2 20.15 43.10 72.193 2.151
19 2.5 30 2 21.46 40.13 70.861 2.149
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Fig.4 Failure models of the karst roof with the thickness change in the condition of the karst cave in the size of
3 times diameter of pile (d is the diameter of the pile)
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Fig.6 Failure modes of the thickness of the roof is 2d and the diameter of the cave change (d is the diameter of the pile)
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Fig.7 Load-settlement curves with the diameter change of the cave
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