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Improvement of means for interpretation of advanced water detection of
tunnels by transient electromagnetic method

HU Xiong-wu, ZHANG Ping-song, YAN Jia-ping, GUO Li-quan
(School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: The transient electromagnetic method has played an important role in detecting the water bearing ahead of tunnels.
Because of the existence of turn-off time in practical application, the exciting field can not satisfy the step turn-oft condition.
An expression for the step at the central point of small multi-turn loop is given based on the transient field of level electric
dipole. Through the analysis of the transient field induced by three non-step turn-off currents, the influence range of the turn-off
time is determined. It indicates that the detecting influence of the turn-off time on superficial part containing water ahead of the
tunnel cannot be neglected. To improve the means for interpretation of water detection, the algorithm for the whole period apparent
resistivity is derived in full space. Physical model tests and practical applications show that this improvement algorithm is more
satisfactory to divide the space of superficial part containing water and increases the judgement capability of its aquosity.

Key words: advanced water detection in tunnel; transient electromagnetic method; turn-off time; linear turn-off current; whole

period algorithm of apparent resistivity; improvement

0 35l
B R R U AT B I 2 B vk 2 — 1,
HAT, AZJEAEYOE AT Rl T, SR
BRARIF A AR R B AT 0 A SR, B
BRI ICHT OURRBMEROGHT) 2 AF F HE SRR
Wi NI, AR TR A R e IR P A, AT
SRR 7 5 K W AR AT A 1 &l o 5 3 KPR
HSEPrrh, MRS RGBS, A5 VR DA S
USRI, 105 IR ) CRIRROCHTIN D) o E
T YU RN, 1572 R 87 R B0l R 22 (i 4 /)
[Pl B (AR 40 ALK 2 m (U5 BRI,
TSI I ] — AT )L+ 2 LA ard, RO 0
BETT 5 USRI U W N AN A 5 B ER 1% A2 47 0 [
REAE, 3 B0 R B AT SR A A A

jillf3

AEEEWITONT, ARB BRI 5 [ BR G TI6 22 37
()2 5 R AT T i B, R Ry v b A
(17X PR BE T AT 2N o STRRS R ST SU11R] £ HELIAL 25 SR
LR TC IR 28 0 SR T BT BRI 22 47 (AR 70 SR A A0 L BHL R,
BN, TR, HAT O RS
SITRI PR v 8 R o SCHR[O14 H 17 LA T AR AT 5
% CInARRR R BE . TS, ARG Eaton AQIETS
1200, AHIXEETTEACE ] TS W UG (IS N B, Y
FIS, TR S HAT AN 5, IR ANE, )
GBI R

LA [ P U AR T R A3 B O JERT, 45
BREZI CE A TERAN 125 L NN 7 S AR ETES

EE&WMB: EXRARFFILESTTIHHE (51134012)
Yt HE: 2013 -06 - 03



54 3

WIMERS, 55 GUIE IR R R T RO K R 7 VA IR O 9 655

AR ARIK I, MR LRI ARR R RO DR WA T I 22 17
T SXTLE, B SRWTI ] SN, RS HES 2
PERWT R I A RIE A, PG IRl H
Ry TR AR Ry 2. I ) B TR SR
ANSEAG) N T3t 25 o3 By FEa] SE R A F 1

1 ERERKETRRN
BB S i, ek

I, (t<0)
i =11,f@) 0<t<t,) o (1)
0 (=t,)

X 1, AR RRIRAE: S (0) AR 5 o

FMTITR). —MBAF DL T LRI 1
e 1E 5% KT
. T Tt
f(f)—sm(g—zj : (2a)
= ginl L.
f(0)= o sm( 2%} ; (2b)
FRECR
fH=e ", (3a)
t _[0’[ .
1= TGoiy ; (3b)
Mo b
fo=1-= (4a)
f'(f)Z—ti o (4b)
L (2b). (3b) I (4b) H £1(2) Ky £ () IR ) 5

R BRI ] 16=100 ps, FI3RAF L3k 3 FARRER
RITHFMZE . A1 R, FERWOTMRET B, S IE
SERWTIE TEMEORWT,  FREOMT NPT de M s 1
PN VSR P SIS N IV RN YIRS Y ) S
RN K oA T 3 5 SRR AT 5, FRe ] L,
ANV SRR A R R A 3 b SR AN

1.0
0.8

0.6 -

B R—ki@)/1

0.4 - —o— 2 F % LW

—v— P

0.2 F—— SR

—— Fﬁﬁj&& fo |

0 20 40 60 80 100
B[] e/us

(a) QMR IH— il &

0.016 -
@ 0.012 -
%
§ 0.008 -
hung —o— A TE B K
ES —v— $RPCEHT
m 0.004 - A %.ﬂt%&i

to |
0 2I() 4(I) 6I() 8I0 100
it Rl /s

(b)) e Rdi(r)/deit H —4k i &
1 &5 BRI RER

Fig. 1 Modes of turn-off current
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