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Back analysis of soil pressure acting on shield lining segment

ZHONG Xiao-chun, ZHU Wei
(Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract: Soil pressure on the shield segment is one of key factors which affect the results of segment design. Because of segment
grouting, it’s very difficult to measure soil pressure; and some measured data is unreliable. In the view of the above problems, the
back analysis method of soil pressure on shield lining segment has been found. On the basis of comparatively easily measured
internal force of segment and optimization method, soil pressure on the lining segment has been obtained. According to the results,
soil pressure on the shallow tunnel is different from that on deep tunnel; and it’s different from the hypothetical distribution of design
soil pressure.
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Tablel Parameters of bilinear joint stiffness of segments
S iy} 2 LAIE/AN - m - rad”!
/KN Ko /10° Kpn/10*
500 1.946 1.314
IESHE 1000 3.091 1.335
1500 4.467 1.343
500 1.856 2.540
EHE 1 000 2.991 2.707
1500 5.244 2.720
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Table 2 Measured and calculated segment internal forces
and earth pressure of section A
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Kbt EH+E
[k Ji/kPa  Ji J1/kPa

C 280.7  8.87 279.1 -1.72 1052 90.0 99.7
A3 3009 -22.2 2823 -2848 984 88.4 952
A2 286.5 357 2321 3276 130.8 125.7 131.3
Al 3483 -28.12 2823 -2941 984 88.4 952
B 249.5 0.8 279.1 249 1052 91.4 99.7
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Table 3 Measured and calculated segment internal forces
and earth pressure of section B

R R AL K
Gk SN SR L SRR e
/kN /kN-m /kPa /N /kKN'm
B 9034 -110.6 262.3 958.8 -98.69 252.5
Al 1096.2 -11.6 277.2 948.1 3.94 303.6
A3 783.9 20.6 2717.5 946.1 -10.81 297.0
A3 10123 -58.2 280.4 939.2 -67.9 284.3
C 785.7 -96.08 255.4 9542 -84.6 258.3
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