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The effect analysis of advanced detection of water interbed by TEM

SUN Liang
(Tunnel Project Branch, The 4th Engineering Co. LTD. of China Railway, Jinan 250002, China)

Abstract: During tunnel excavation processes, some geological diseases such as water-filled or mud filled cracks and other geo-
logical faults, often occur in front of the working face, which usually exist in a form of the water interlayer. By means of apparent
longitudinal conductance quadratic differential coefficient imaging based on the equivalent conductive plane method, the response
characteristics and the identify method of the apparent longitudinal conductance quadratic differential coefficient imaging were ob-
tained through the “H”-type geoelectricity model. Then, the effect of water interbed advance detection was analyzed by way of
apparent longitudinal conductance quadratic differential coefficient imaging. The conclusions can be used to direct the transient
electromagnetic method in tunnel geological forecast and to improve the accuracy of TEM detection.

Key words: transient electromagnetic; water interbed; apparent longitudinal conductance; advanced detection

TERE BT AZ I R, 5 T A5 FEAEAFAE T K
FEVCWTZ BB, 38 T BB K B A VA T A T B I 45
XS T 1A — HBCA B IR R, B2 5 i g
TEIFZ I TR, B 2 e i TR s N BT
PRI , %o i 51 i i ) R0 i e AR R 22
ARAG 7 5L 0 T35k 26 3 5 3 R B R T B A £
Folr, % 725 H 1% 122 (transient electromagnetic method ,
TEM) Jo 5t i 1% 46 75 32 h e A1 Rk SR iy s i) — A il 3
W8 FEL i 72 o MR BEL M S 7 o A, B AT o i, JlAS

7= B # :2009-05-20
HETH : B R A RFF2E 4 T 5 % B H (2007CB209407)
EE BN

R, AR R SR L, FEAR N B3 1 5 1 TR 5 75 7K
s FEYRINTIZ BRI AR R A A A R R B R T
AR T2 4 IO P T 5K 8 el O A
FESLL— PSR I JZ I AP A, T, AR SN 2
TR TS 2 /K I 2 4 A i R TN ASCR T AT L Y
BIFFE oA T PN A I T k2 L R4 55 7 A 3 A1 DG
SCHRER 22, (LR 22 BECHR J2 B R TR AN [] 5 7K A s 44
T Fg O FRRF S T T T I 5 7K A 3
R SCHIRAF X 2 AR 22 AR SCHUR F A SZ AR A5 20T e
ST I b L 1] T A GO B 5
TR 7 5 7K I J2 W AR R 53 5 3%, A % e i
A8 FEL T o B T 2 TR 55 7K RS2 PRI ACR,

s (1977-) , 3B I ARTSIEN S G TR, AR5 J7 1) Ay Bk 1 78 317 4t 3 TR AE 22 . E-maail : sunhina @ 163 . com



544

PISE « A FL R X 5 7K 2 B TR ISR 0 A 51

1 CH A MR A S R
o A 1

KT ARG L T 1 o R TR A ] LA S
DUSCHRL 1T, 53 B 32 DA H R0 b e B0 ) 33 6 0
SRR 5] L 5 e e — WAk i 2 i ket 1 56 & ik
FFEEANUERA . T AL b e B & T = 2 AR
[ A AIRE, Wi A B, ERLBE , B v] LSS F — A~ K
e JARERY S I A3 M AR AR TR FR S b RAS ok ke
JE AR 1] R0 53 B AG e by R AR

ME 1 AT LR S fE R T2 S, ik A&
PR Xt O A AR 1] B S B 2R AR R K, 3 BELZ A bR ]
b R SR (RBE)Z) B/, 45 20 B 1 R 2808 5 40 X6 1
AL YN AR I ; — A48 dS./dh, BB ERA
BEXTNE S, MhEFEIT AL E s &S, /dh
26 BARARL S 7 B A X R S, 2R I RE R 58 A
FUBLE, EL e vy BE 1) {1 BEL 5 722 1) 5 A48 AL 8 0 B
— i Tl 4 ) I 7 R B S A0 R 1 JE W
(B, 17 P ARG BELAT V8 A R BEL S, Y 20 5 700 s A7 D) Xof g
5 FE I P 70 B BRASE B AR R AR B AT O K A )
HL S B ZRAEA TR o0 A FL I i R B A A % T
W SEO & AR A A, O HAE s gt 2 1
g .

] ;
DUy
dh, ] |

dh2 ' \/
! h,'
B 1 H W A A ) S B LA R ) R S AR

Fig.1  Relation between apparent longitude conductance and its
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Fig.2 Apparent resistivity section contour
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Fig.3  Apparent longitudinal conductance quadratic differential co-
efficient imaging
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Fig.4  Excavation results and the geological interpretation
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