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Compound Treatment Technology of Variable Stiffness
Foundation in Valley Area Filled with Cut Mountain

Liu Youxiang. Wang Faling, Liu Zhongfu, Guo Yun. Long Xiaodong., Chen Kai

(Central South Survey Design Institute Group Co. Ltd. , Wuhan 430071, China)

Abstract ; There is significant difference in the filling thickness of in valley area filled with cut mountain. If
the foundation in these areas is not treated properly, the buildings and structures above it would easily produce
uneven settlement of foundation, which would result in safety problems. Taking relocation project of Shiyan
Base as the background, this paper studied the compound treatment technology of variable stiffness foundation
in valley area filled with cut mountain, which includes dynamic compaction with different energy levels, grou-
ting and DJP pile, is studied. The effects of this ground treatment technology were analyzed based on data from
many tests such as dynamic detection test, single pile static load test and plate loading test. The test data show
that the scheme can effectively reduce the overall settlement and differential settlement of the foundation, which
means it is a new effective technology. This research can provide technical reference and experience for treatment
of foundation in valley area filled with cut mountain.

Key words: variable stiffness;compound ground;dynamic compaction;slip casting; DJP pile
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Study on the Effect of Joint Dip Angle of
Railway Tunnel with Standard Section

Li Laosan

(China Railway Eryuan Engineering Group Co. Ltd. , Chengdu 610031, China)

Abstract; Taking the standard section of Huangjiagou Tunnel of Zhengwan Railway as the research
object, this paper analyzed the stability of rock tunnels with different occurrence, studied the mechanical
response, deformation characteristics and bolt mechanical characteristics of surrounding rock, and ex-
pounded the instability mode and bolt support key points of layered rock tunnels which were different
from the traditional loose medium. The results show that the joint plane weakens the stability of rock
mass greatly, and the excavation will cause sliding along the bedding plane, resulting in obvious geolog-
ical bias. The tunnel excavation causes the first failure of the interlayer joints. The separation zone of
the joints does not occur in the direction of the maximum principal stress, but in the vertical direction of
the joints. When the horizontal or dip angle is small, there is a separation zone between the top and the
invert joint, which is easy to cause the bending failure of the rock stratum; with the dip angle increas-
ing, the sliding trend along the weak joint surface increases, and the failure mainly depends on the
strength of the joint surface and the sliding between the layered joints; when the dip angle is 75°~90°,
the failure is mainly caused by the bending collapse of the side wall rock mass; when the vertical joint,
the middle vertical soil mass is held up with weakening, it is easy to shear failure and instability, resul-
ting in the tendency of roof caving. From the point of view of group anchor effect, when the angle be-
tween anchor bolt and slip surface is greater than 23°, the effect of anchor bolt support is more obvious.

Key words:layered rock mass;geological bias tunnel;bedding slip;instability mode;bolt support



