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Abstract: By finite element method, the focus of DC method detection distance influence factors and the valid detection
distance were studied. The effects of the aquifer bed volume variation, the range of potential electrode, the ratio of
anomalous resistivity and the metallic anomalies existing behind the tunnel face on the advanced detection distance were
simulated. The results indicate that the distance between the tunnelling surface and aquifer bed, the range of potential
electrode and the ratio of anomalous resistivity have a slight influence on the detection distance, meanwhile, the effect of
the metallic anomalies existing behind the tunnel is not obvious. However, the detection distance can be affected greatly
by the volume variation of the target (the aquifer bed) right ahead the tunnel, and effective detection range is 10—11 m.
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Fig. 1 Focus detection method sketch map (a) and A-M—4,
array (b)
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Fig. 2 Schematic diagram of division of region Q (a) and

element number (b)
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Fig. 3 Influence of ratio of anomalous resistivity on detection

distance: (a) Tunnel model; (b) Anomalous curve



%22 55 3 W B, A%

ST LU SR AR PR F B AR AT RO B A 973

o1 N 504 100, 200 A1 400 IS gk, & 3(b)
Jiom. B 30yl A, 4 v BE 2 e it e e A
T T 12% ] 38 Hi SR B B e KA 22 1 me 3X U
S HUBH R LAE o) AR SR 168 TR DN P 25 15
i AN K

3.2 = EBAREE T 1k X ERI G B AY 520

KH A—M—Ao WL G5 4(a) BT A A 4T
BRFBL, A3 M AN ] A4 Pl e AR (25 6] 508 A v 8 T R0 2 3 )
R, B 4(b) BT AN RIS rU AR BE AR S5 L, B
H R AR Aod [E5E R 5 m, W HEAREE 40M A
1 m BENE] 4m, RGN 1Im. WNE 4 TRLEH, 34
2% PO BH e S il R IS TG S 12% s 8 w5
PR B IR OCAHZE 1 mo 3X i B B FRREE R K/ o SR A
TR TR P B ) R AN K

BKE
£,=10 Q*m
e 2m
(5]
KS =6 mf 40mj
@| 72m
ik
£,=500 Q-m
(a)
1.0
0.8F
0.6}
&
R 1 — A,M=1m
0.4r 2 — 4,M=2m
3— A)M=3m
4 — A,M=4m
0.2f
kl

0710 20 30 40 50 60 70 80
d/m
(b)
4 DR USRI ER DI EE B A SN s (a) BUITERY,
(b) S 2k
Fig. 4 Influence of range of potential electrode on detection

distance: (a) Tunnel model; (b) Anomalous curve
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Fig. 5 Influence of metal of body in tunnel on detection

distance: (a) Tunnel model; (b) Anomalous curve
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Fig. 6 Influence of side anomalous body in tunnel:

(a) Tunnel model; (b) Anomalous curve

BKE
£,=10 Q-m
- 2m
(]
e _ r=6m{ Rl
25 BiE (Tunnel)
2] 72m
P&
0,=500 Q-m
1.0
0.9 N
0| i
0.7} ¥
Sl |
= 0sf
L 1—R=10m N
04 2— R=20m i
03F 3—R=30m L
4— R=40m o
0.2 i
0] 1 1 1 1 1 [l
0 10 20 30 40 50 60 70 80
d/m
(b)
7 EKE TR IR EE B 5 (a) YUERAY,

(b) S 2k
Fig. 7 Influence of volume range of aquifer bed on detection
distance: (a) Tunnel model; (b) Anomalous curve
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