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jacking in soft clay

LONG Lianbin" 2, HUANG Maosong" 2, SHI Zhenhao" 2, ZHANG Zhongjie*, LU Peilin’
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China; 3. Shanghai Urban Construction Design

& Research Institute (Group) Co., Ltd., Shanghai 200125, China)

Abstract: The rectangular and quasi-rectangular pipe jackings are increasingly used in the construction of urban underground
space structures. Their structural water and soil load distribution characteristics and structural response are particularly
important for engineering stability and safety. However, there are few relevant studies. Based on a review of the existing
methods for earth pressure of pipe jacking, the vertical earth pressure distribution at the top of rectangular pipe jacking in
saturated soft clay and the deformation mode of lateral linings are studied through the finite element simulation, and an
improved load model for rectangular pipe jacking that includes non-uniform vertical earth pressure and horizontal soil
resistance is proposed. The method is validated by comparing with an overall stratigraphic-structural finite element simulation.
The main conclusions are as follows: (1) The earth pressure at the top of pipe is non-uniform, approximately displaying a
trapezoidal distribution pattern with smaller pressure at mid-span and higher pressure at both sides. The averaged vertical earth
pressure is similar to the full overburden value. (2) The degree of non-uniformity of vertical earth pressure increases with the
increase of section size, increase of structural burial depth and decrease of height-to-width ratio, among which the
height-to-width ratio has the most significant impact. (3) The height-to-width ratio affects the lateral deformation mode of the
pipe jacking structures. The flat pipe jacking deforms laterally outward and squeeze the soil, inducing horizontal soil resistance.
(4) The non-uniform distribution of vertical earth pressure and horizontal resistance play an important role in the reasonable
calculation of the bending moments at the top and waist of the rectangular pipe jackings in soft clay.
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Table 1 Main rectangular pipe jacking projects in China
RS TR E/GPa d/m B/m L/m Deg/m p=BI/L H/m
1 R B — =T T LR AR 35 0.70 6.3 9.8 8.9 0.64 12.0
2 Kb g T TR 35 0.80 7.7 12.6 11.1 0.61 8.2
3 iR 10 S 2R AL RS B 30 0.45 43 6.9 6.1 0.62 8.3
4 W S5 RAE A b R 45 5 5 T 35 0.75 4.3 10.2 7.5 0.42 8.1
5 T3 I3 MR L B R T 35 0.70 5.9 9.8 8.6 0.60 5.0
6 LA 14 S8k 50 0.40 8.7 9.8 10.4 0.89 14.8
TE: ENTUVEHIMRE, d NWIERE; Deg MAETETUE BUIM IR SF LR BA2, 4218 nD7 /4= Bx L it5i.
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Table 2 Structured parameters of pipe jacking linings

EA/(KN'm') ENKN-m*m') dm y/(kNm'm') v

2.000E+06 4.167E+03 0.50 8.75 0.15
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Fig. 1 Vertical earch pressures acting on top of pipe jacking
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Fig. 2 Lateral deformation patterns of pipe jacking with different

aspect ratios( )
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Fig. 3 Simplified diagram for calculating pipe jacking load
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Fig. 4 Comparison of vertical earth pressure computed by
proposed equation and finite element simulation
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Fig. 5 Comparison of bending moments at top and waist of
rectangular jacking pipe
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