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Analysis and control of ground deformation of pipe-roofing

and box-culvert construction under railway line

WANG Teng' ,\WANG Xiuying',TAN Zhongsheng'
WANG Yonghong' .WU Liang yue'**

(1.School of Civil Engineering, Beijing Jiaotong University, Beijing 100044 ,China;
2.Engineering Management Center,China Railway Corporation, Beijing 100844 ,China)

Abstract: Based on the numerical simulation model of pipe-roofing and box-culvert jacking con-
struction, strata deformation law is analyzed during the construction process of culvert obliquely
crossing a railway. The measures of controlling strata settlement are proposed, including the
technology of "guiding with cable equipment, drilling followed with pipe" and controlling the po-
sition, speed and force of culvert axis during box-culvert jacking. At the same time, field monito-
ring of strata subsidence during jacking construction is also conducted. The results show that the
subsidence of pipe-roof mainly occurs within the distance of 10m before excavation face. The stra-
ta deformation during construction is mainly caused by the squeezing of pipe-roofing and box-cul-
vert on soil. The measures proposed in this paper can control strata settlement within 15 mm.
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Fig.1 Plane positional relation of protection culvert,

railway line and pipe gallery
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Fig.2 Vertical positional relation of protection culvert,
railway line and pipe gallery
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Fig.3 Arrangement of pipe-roofing advance support
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Fig.4  Simulation model
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Tab.1 Physical and mechanical parameters of ground

W E/ “ v/ , ¢/ cpo/ K/
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Fig.5 Settlements of pipe-roof during

excavation process
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Fig.6 Vertical displacements of pipe-roofing

in different cases
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Fig.7 Ground deformation before excavation

face with excavation length of 26 m
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Fig.8 Soil horizontal displacement under

pipe-roofing in depth of 0.5 m
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Fig.12 Ground surface settlement of the monitoring

points along rail line during box-culvert jacking
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