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Analysis of displacement and soil counterforce for working
well of pipe jacking engineering

WEI Li-min', XIANG Yuan-hua®, CHEN Guo-yuan’, HU Hai-jun"*
(1. School of Civil and Architectural Engineering, Central South University, Changsha 410075, China; 2. The 7th Engineering Co., Ltd. of China Railway 12th
Bureau Group, Changsha 410004, China; 3. College of Civil Engineering and Mechanics, Central South University of Forestry & Technology,
Changsha 410004, China; 4. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: An in-depth study of displacement of working well and soil counterforce under the jacking force is indispensable to
ensuring safe and economical construction. Two practical pipe jacking project were employed to represent respectively the
deep-buried or shallow-buried circular open caisson which was used as working well of jacking project. Firstly, a fitting equation of
soil counterforce distributing around the circumference was obtained by the 3D finite element method (FEM). Then the comparative
analysis of displacement and soil counterforce around the working well under the jacking force for both deep-buried and
shallow-buried circular open caisson was performed by different method, namely, FEM analysis, specification!"! method and manual™
method. The results indicate that: only the soil counterforce that acting at the semicircular was taken into account in
specification'method and manual method; as a result, the calculated soil counterforce are larger than that from FEM analysis. For
deep-buried working well, the distribution and quantity of well displacement and soil counterforce are affected evidently by the acting
position of jacking force. The methods proposed by specification and manual are applicable only to shallow-buried working well that
jacking force acting near its bottom.
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Fig.1 Distribution of soil counterforce on circular open
caisson under jacking force during working
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Fig.2 Distribution of soil counterforce on circular open
caisson under jacking force
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Fig.4 Distribution of radial stress increase around
half-circumference
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Fig.5 Distribution of radial stress increase versus depth
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Fig.6 Soil counterforce from FEM (unit: kPa)
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Table 1 Comparison of results from Specification!'! Method and Manual”! Method
SHIER H/m g /kPa q4/kPa My/(kN +m/m) Mp/(kN+m/m) Mc/(kN+m/m) N,/(kN/m) Np/(kN/m)  Nc¢/(kN/m)
FURE: 9 329 219 -124.5 27.6 -23.1 -275.7 -240.3 -252.1
12.9 12.9 -119.4 43.4 -32.6 -278.2 —-240.3 -258.0
TR
194 194 -179.2 65.1 -49.0 -297.1 —-240.3 -266.9
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Table 2 Comparison of soil counterforce from
different methods
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Table 3 Calculation parameters for No. A2 well

WRER S TR /m SKEw/%  THEEpdglem®) WEREp(gem’) FLKIL e EARE/MPa' BIERE/ (10 %envs) FEEM/(C )
ZK2-1 0~17 2490 1.02 1.34 1.06 0.29 0.707 21.20
7ZK2-2 17~35 31.00 1.46 1.48 0.56 0.13 1.37 22.10
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Fig.7 Comparison of displacements of open caisson in
different construction conditions
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Fig.8 Distribution of soil counterforce versus depth in
different construction conditions
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Table 4 Comparison of effective of soil counterforce range

in depth
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