54345 61 B % w kTR E iRk Vol.43 No.6
20234F 12 H Journal of Disaster Prevention and Mitigation Engineering Dec. 2023

DOT:10.13409/j.cnki.jdpme.20230526002

EFEZEMBEMBITEAERIENR
EEE, TEA, HRE

(1. db gt TAlb KA 5 T AR 28 0k 2R SR S S %8, Jb st 1001245 2. db st i Bt i g A IR AT A ]
Jb5E 1000895 3. W 4E K £ A KFI B , L3 100084 )

WE: 20524t FBEFEIRMELSBNERZ T ALASRENELRBREHBEEN , 2B FETE
A SRR E A SR LR T RIAEE SR e BR— it Ak ks, ATHiE b
FERETGBEHFIE, R T BETLEIN RGO ELEBGZ R AR E5 THERFLES S GEHZ
AR, BSOS MAY TRAE R TEE EFRERRRES, (A X, Z5THMRERTE R
i(2) e K, KT Peck-Mair K, FAT il Ly B & o e ot i, RBEKFALHS TG4
Z 8y K R, AT A Peck-Mair 2 K, 45 T 3 BEK-F AL A 69 LA X, F I T 3 B & G4 o R FALA 69 4%
— ., ERERFESFAART , ZFHROATLEREH LG ESLEMREG TN E, AT IEZ2ENLER
RETAHAMBHEAT HOWEEMAE, AASKHEX BiE TP L0 6 280 Z1545 40, it T A4
W B Ak, RE KRB ELES T AT AL MELTHE 12T RL LR ALK EE T
BIA,FEITE AT BE TR RGBSR,

KR BT W2 B KEN; LR T775; Peck-Mair 24
FESES: Uls2 X EEARIRED: A XERS: 167272132(2023)06*1224710

A Method for Calculating the Ground Displacements Induced by Tunnel

Excavation and Its Application in Field Engineering

SHI Leilei"*, HE Haiqi*, LIN Qingtao"’
(1. Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Tech-
nology, Beijing 100124, China; 2. Beijing Municipal Construction Group Co. Ltd, Beijing 100089, China;
3. School of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The empirical method is very important to calculate the ground displacement caused by tun-
nel excavation, especially when the non-linear plastic deformation of stratum is significant. However,
a unified method for calculating the vertical and horizontal displacements of the ground has not been es-
tablished. An empirical model for calculating the ground displacement induced by tunnelling is pro-
posed by assuming the movement vector of the soil. Then, the mathematical relationship between the

horizontal displacement and the vertical displacement of the soil is established. By analyzing 25 sets of
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data from field engineering, the formula for the maximum settlement, S, . (z), is optimized. A devel-
oped Gaussian function is obtained by combining the existing width coefficient of the settlement
trough, #(z), and the optimized maximum settlement, S, . (z), to describe the vertical displacement
of the ground. Then the formula for the horizontal displacement is presented based on the developed
Gaussian function. H(z) , representing the position of the oriented point of the soil movement is a vari-
able in the horizontal displacement formula. Based on the measured results, a logarithmic function is
proposed to describe the variation of H(z) with depth in a clay stratum. Then, the rationality of the
proposed method is validated using 2 sets of data from the field project. Finally, the proposed method
is applied to the tunnel from Anzhen Bridge to Anhua Bridge on Beijing Metro Line 12, and the

ground displacement field caused by the tunnel excavation in the project is successfully inverted.
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Fig.1 Schematic diagram of the displacement of the soil
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Fig.2 Variation of the maximum settlement with depth
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