$36E A 12 W
2014 4F

H o+ TR ¥

Chinese Journal of Geotechnical Engineering Dec.

12 7

DOI: 10.11779/CJGE201412013

R E BRI N R AR T SRR

AN, KA, EHE

(BB i~ TR A sk %, bt 100044)

OB WIRBRIE L M S AR A 1 2 M A 1 R st R, i A T b 2 A R A R il A T
Fearde. JeT 2R ERL, R WU R EOR I 2 T AR BN REOE, I SRVE-R BT (C-R &) X
Verruijt $2 H 1EIRBETE 5 ) AR BB P T R oK 5, 75t T SR BRI N ) ST A% R B 2o el U3k
&3 5 Verruijt B EITAREL, 2 ST i B0, T TR S, g ot st A iise Bl
P AN AL, B TR I = AR R R, 4R T 3 RRBEIE R = 1 A AR B 2 MARTE AR, A B
HARTE LA LLSEI 2 Pl S AT AL o DRSS R A% 5 o i R TS 2 W & e v, SRiE T i Wl
figp 1) TE A PN S

KHEIE: RIBEIE, NOURAE ST, AR Rk

hESES: TU457; U451.2 HERFRIRAG: A XEHS: 1000 - 4548(2014)12 - 2253 - 07

EZ B w1989 - ), B, LRI, BN SERRIE Kt T R R e 0N 7 T KA S . E-mail:
han_kaihang@126.com.

Explicit analytical solutions for stress and displacement of surrounding rock
in shallow tunnels
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Abstract: The ground movements caused by urban shallow tunnelling can be passed to the ground surface and then form
surface settlements. It is necessary to accurately predict the ground movements before tunnelling for effectively controlling the
ground settlements. Based on the complex variable function method, the series forms of complex potential functions in z-plane
are first obtained using the inverse mapping function. By taking the derivative of analytical functions proposed by Verruijt with
Cauchy-Riemann equations, explicit analytical solutions for the stress and displacement induced by shallow tunnelling are
obtained. The explicit solutions are intuitional and easily used by engineers, which have smaller amount of calculation than the
solutions proposed by Verruijt. Moreover, by improving the previous researches on deformation modes of shallow tunnels,
three deformation modes and two deformation ratios are put forward. Finaly, the explicit solutions are compared with the field
test data of two tunnel projects, and the accuracy and practicability of the proposed explicit solutions are proved.
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Table 1 Tunnel geometry and soil parameters
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