EEVE I DS "= T B % Vol.34 No.2
2012 4 2 H Chinese Journal of Geotechnical Engineering Feb.

2012

R SR AR AL R R R S R R R

ZANM, FEARL, xR, FRN, R

(UARRZE + 5 TRIITTR O, R Hr 250061)

B OF: R Gl KUK E R L BRIE AT TR e (KRR R, B T BT 5 AR 22 A5 R B (15 0 1 d
FEAE, R BEIETT 7 2 A5 KR I DB BT RS0 JE m A A7 R (R A, T BOR A R AR 0 2 B5O0T K A i [ AR PR RS A

A ILHINBIREE Ty B KA AT I T AR, A IES B RIS DB I I B 555 TN 0O Ak
A TR BEATAT TN 58, #HES T BEE TR 24 S /K 1E WOR AR A28 AT BRI (0 B e g A
3, SR AERCR B R IE T AR AL, AR A AL B R s S B T kRl . HOR, TR 2
AR SR, T R AR R B S K AR R 7 7 1 B, Rk TR D& T UK S — AN B2
FEARAEA R FI I P PN AR R R OP s S H T — oS () E 2 e D B s ik, TRD IR0l 400 R B 230 FEOR AR A B
PEIEAT RO, A AR SEARBUR N, WSO e, RSB, HXTBERIE AT T A7 2 A S /KR IE BT T
BRI R B, PP R A7 SR R 2R B, SR AR A% i R R S AT A,
YRBEIE 2 /> F 7K 1 88 BT PRI IX — R AL T W AT IR 1R

EHRIR: BRI AR SKMIE EECHN; WORMAGYE; BRI Sk PREUR D PBEREIAORL

FESES: U452 XRAFRIRAD: A NEHS: 1000 - 4548(2012)02 - 0222 - 08

fEERENY: ZABART - ), B, WA, WA, 38N FHERYEL I K55 AN R TR i T 1 11
ff9%. E-mail: lichaonie@163.com.

Fast inversion for advanced detection using induced polarization in tunnel

NIE Li-chao, LI Shu-cai, LIU Bin, LI Shu-chen, ZHONG Shi-hang

(Geotechnical and Structural Engineering Research Center, Shandong University, Jinan 250061, China)

Abstract: Geological hazards such as water inrush have become one of the bottleneck problems for tunnel construction. It’s
very common that there are many water-bearing structures in front of tunnel face. And advanced detection of many
water-bearing structures is a hard problem to be solved. Chargeability as one parameter of induced polarization (IP) is sensitive
to water. And IP is introduced into the advanced detection of water-bearing structures in tunnels. IP on the advanced detection
is deeply studied from the aspects of forward theory, inversion interpretation, physical simulation and application. Firstly, a
theoretical formula for detecting many water-bearing structures is derived. And apparently chargeability data are calculated
using the equivalent resistivity method, laying a solid foundation for fast inversion. Secondly, the traditional damping least
squares inversion method controls two changing factors using one damping factor, which causes a contradiction. And the idea
that two damping factors are used to control step length and search direction is put forward. The improved damping least
squares inversion method with little dependence, fast convergence rate and high accuracy is put forward based on theoretical
formula. Apparent resistivity and IP data are inversed at the same time. And many models for the water-bearing structures are
inversed successfully. Finally, the physical model tests and engineering applications show that IP fast inversion method is
efficient in detecting water-bearing structures. And it provides a feasible approach to solving the problem of advanced detection
of many water-bearing structures.
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Table 1 Inversion results of different models
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Table 2 Inversion results of physical model tests
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Fig. 5 Model tests on advanced detection of many water bearing
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Fig. 7 Induced polarization data of advanced detection
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