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EKIMRBEL AT IHHE W RS R IR 4, 565 1 UCRMT T 1 a9l & 45 8 b 3l o Ha A 4%
ML BE B 2 O D o R 2R O iR T Y 25 R AR X R, e KB IR B O 17.91%
TR A J7 8 VAR S Uil & vp i) 808k e R A2 AR IR B2 A 12.6% e e b 75 1. A
Fk T A EV 2RISR E,B, (B,/N, A, /M A, A, BRI 25 5L 45 551 A1
#-21.7% .~14.1% 10.8% 16.7% .8.4% , HAth Ho M & 25 S /N F 4% %R 2555 65 B o
W, 5 s T AXBRAE N SRS 00 26 PERE PP, T 05 vk Vi D0 o 25 2R B 4 30 vl Al B S 1) 4
H B, B3 5 PE AR T 0 DU H ARt A AR E AT S, 53 Ah, 3 IR TR dE B,/N,  ML,/N,
Ay/M I 23 AR 2 YN A5 AR S YRl i 4 R M 22 B R 2R 2,40, 3 4t
PR P 42 1 P L2 DA B /M Dl e A 25 . B 1 RN 5 2R 2019 4F 12 F 12, 45 0 43 Fil A
2£-2.30.-0.60 .-1.3Q0, AT 2 W25 R AR R 2Z M IR AT 58y . O 3R A B2
QLA I B, /N T 5, R 58 A s @RI AETE AN R 3 s @A TE R iy AR

x4 L7 & FF T /K F [ 3 FE U0 B 4 A 3 1t FR FRL

e JETR KT 1oy LI e 4 2% v REL/ Q HRES
(4F-H-H) B, B,/N, N, M,/N, Ay /M, A, B, M, A, 75 i
2015-05-09 36.0 4.0 80.0 67.0 97.0 1140 61.0 620 6.7 Tkl
2015-05-20 42.0 21.0 80.0 68.0 98.0 1140  67.0  64.0 23.0  JEl
2015-05-26 40.0 20.0 81.0 79.0 100.0 1140  66.0  60.0 220  JiEl
2015-06-09 36.0 20.0 80.0 67.0 97.0 113.0  60.0  62.0 23.0  JEl
2015-06-19 36.0 20.0 80.0 67.0 96.0 1120  60.0  62.0 23.0  HFiEl
2015-07-29 36.0 20.0 80.0 68.0 97.0 1140  61.0  62.0 220  JiEl
2015-09-23 36.0 20.0 81.0 68.0 97.0 1140  65.0 63.0 230 il
2015-11-17 29.5 15.1 83.7 73.4 108.0 135.1  65.0 612 184  JikV
2016-12-02 30.2 14.1 82.4 70.7 109.0 132.8 643 624  19.1 TNV
2017-12-08 31.3 16.0 81.9 72.6 106.0 129.6  65.7 60.8 187  JikV
2018-09-19 27.8 15.8 82.5 72.0 108.4 131.9  66.0 61.1 188  JiEV
2019-12-12 27.8 15.7 82.7 72.1 108.3 1332 65.6 61.5 184  FiEV
S 37.4 17.9 80.3 69.1 97.4 113.6 62,9 621 204  HFiEI
M0 29.3 15.3 82.6 72.2 107.9 1325 653 614 187  HFiEV
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1P D 4 b L 00 5 S0 i A0 ) et L B, D3k VAR SN () ARA SR 3P iy s i i
BEITS . TH5I7E T MO5E V 20845 R 09 26, A, M, (N, B i R it i 25 2R 03 i)
N 31.4% 9.8% 11.2% 3.4% , %R ZEAT A B, R WITT 6 1T OLREAE D A AR 25 1 0 4 1 i
VA T DT VORI 2 R SR T A S R L B . SRR KR ) 2 b5k I 4
AR, 3 [ UL AR R 35 T IR R &5 R /N T 05k V (3R 5) , 31X al E -5 7 1) WL A9 45
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x5 LT & 2E (| Hh BB WL B AR B $E it R BE
H AL HL A% L IR B2/ m W) (4E-A-H) 2 4t v BH/ O 0 7
2017-10-01 40.0 Ik 1
2018-01-18 45.0 Ik 1
A, 200 2018-09-19 56.9 FEV
2019-09-17 58.6 kv
2019-12-12 56.0 kv
! 2017-09-30 96.9 Ikl
2018-01-18 98.0 Jik 1
M, 275 2018-09-19 108.0 KV
2019-09-17 106.8 FEV
2019-12-12 106.4 FEV
2017-09-29 42.0 Fikl
2018-01-18 47.0 Jik |
N, 325 2018-09-19 50.4 JEV
2019-09-17 48.4 JEV
2019-12-12 49.6 TV
z 2017-09-29 35.0 Tkl
2018-01-18 35.0 Tkl
B, 400 2018-09-19 36.8 kv
2019-09-17 35.6 TV
2019-12-12 36.2 kv
4 itig
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b F JSEL 3R UL R 0 o SR S e L 5 O 0 19 R el R AR 194 22 s E BELOAS B K T 300,
et P A ) 22 s F AN K F 100 (T SCRRTARARHE) o VLT 5 b F SO0 4 A~ AR 18 7 35 Sm
JEE 0 240 85 (A FEL ST AR 0 I ) A 6% e IR Pl A 422 b vl BEL R il 2> R A 5 0 LA Jo 1 L it
B o LAV 2RI R E A B % 0T 6 H T K i e X000 2 B e B 1 42
HLBHER A,/ M| (A, By BARAMNSAE GAn e, Hor A, iR i 3 b i BB S AR R 4 fi5. TLT B
(i) b FRL R0 2B 5 ) L R 1) Bt R BEL IR IV, R A 2 e R o, L AL AR 1Y 2 i L
EFRAER) 2 £ o TLT G PR B 7 D HARAF G AR iE (R 4.3 5) , Mi4a KH 53 IF T b
F, BEL 23 UL 5 9ty P ARG 114 2 St Fl, BEL I 6 45 SR S ARF G 5t b Fl ORI B S 5K, QYT R e e I
& HMRAR G KK E HrimE s Ao H M i B4 R 0 SRR AT RE 5 38 20 L Y b )2 18
JBE bR A 5T IR T R v AR R LA A LB A DG . BV T XM R R AR P LR AP R
WA AL QZ, \QZ, (ZK, F1 ZK, (R IR B T S B 50 DX 8 1) 2 P o A b TR R 4 B
S BRL  A RAREE I R IR BE A | KUK BE A R XA BE A (3% 6) o I X
DA 2B — PR AT, 200m DL B VR BE R B XU AL B8 K (BE I AR 5, 2018 ) o Fi AR A I 1 S A
J5T Ay 5 it T BRI D b A B K R R S B R S S B O SCRRIFR AR ) o
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L, A A3 T R R ) L) B R A 5 e T2 T T 5 T St e L 0 R AR 114 42 e e BEL 5 R P DA
XFFLL T 65 WY B A v R B At B, A R R AR E W AR AT T
JEERLE b 2 M oL LI 5 4, JFC A Jo e EL AR 6 g B T S+ T R A Sl L) A o e BEL R G A %
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*R6 $heL ZK, By & M E
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6.20 197.36 G
Bt MRS 7 wws
TR ORI
10.30 230.00 i
BEUCE e R fl B e wws
T B, R A, BTG, TR R 4 B
12.00 ?;;Tf Yotk s B, B || 296.00 gf}gﬁ ARHIE 0 e 5% B, P
S\ B kR 2.0m /h
Bt B, 5 T2 ) WG, B K 4 B
37.40 :;;”f Yelkbyd s oo, Rk | 400.00 z;”f PHITE 2 0 B o2 i, 2
R (5~70em) S EEELR T KN T 1.0m /h

4.2 [ERENE R EMBEES T

VLT B TR 7K 1y S0 0 v A R 200m, L J7 38 VR 22 0 ~F- 0 o, HL A Y 46 3t
HLBHAS L [ 15.3~132.5Q (K 4) , Hok Ay/M, il (Z,) (A, il (Z,) By Wtk (Zg) 1
e 3t ri B P B AR AE o P 2 DK Lo M1 Lys 9 52 380 AL BHL AR 300 1T, 0] LA HH, 7€ 200m 1A
P, AT UK SR DX 38003 2 - O3R R B 5 )2, 0 PR o by T2 b A 4 KA 19 B K e )2 5 @ i KU Ak
J2 CEE D R RAE B BEIR G D55 XA JZ s DRULZ a1 55 ORIE Y Bk e o B2
Z A E AR TR S BT 2 N B R Ak A S AR A (EH R RN B — (A, 2018
B SF,2018) o 7 200m Ab , FAT W] B9 1) 224, 77 76 WIS A e R L 3R DXCORIIG R LR
XK o W Ly MR IE MBS L E A Z, ZK, \ZK, \QZ, \QZ, Z, 25 2, Zy , Fo A B (Z,)
fr T LB AR X I, Ay /M B (Z,) 67 T iy B 23 DX 5 0 v B R XIS SR AL, B, AL A
(Z) BT Ay/M, AR (Z,) IEAR TS [0] 75m Ak, ol GEAL A7 T i A BH 48 DI 1R o L 3R DX 5 57
Ab o DRI P8 F R A7 T e v HL A X SR A R L R X T AP 1 L A5 A R AR ) 4
FLBHAH 22 Bk iy SR 2RI 1 A ) R B B i LA o b v Bt — 22 ik o oh, AR
PR A 350 T A 5 RS R A2 L IR 2, (HL JC VR PR AIE 4% A vR B J] B SR A S5 b G LB
AR, AT AT BE S B0 H: L AR 1 428 b v BELAT A 22 57
4.3 FEHANEREFERAZEES T

LTI MM 15 FAL(ZK,) Fl 2 5 HAL (ZK,) B2 B AT B 2 A B AR A9 42 3 L B
FHZEBOR, Hop  ZK, 2 A s i i Pt W B AR IR A 22 20 1 /% HAE T 1 SR 4L (ZK,)
1 A, LR (200m) M, B (275m) FIOL T 2 S 4L (ZK,) 1 B, MR HBUA b e A
2 Lo 1 S 380 L BHL A< 0 T (P81 2) W7 DA IR 2 KT 250m (19 DXCIa, v 78 45 4 O R 2 7R T4 B2 /)
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T 200m XK 23 2 I S REAL TR B A 9 2L R 1 A8 AL, JF HLAT7E T A0 IR A BH R X
(FE SR A, 20185 S I 45 25, 2018 ) o CIA O A, H K (200m) (M, HLHR (275m) HiI B, HL A%
(400m ) &t BLAT A o 7T BE -5 H AR A7 T i FL B R X AT O

A 3t 752 3 UL B A K e X A A L BRI R G R AR TP EA A B EA
[RIFEBE b5 A7 — 28K oy CBlFR R 5 A0 BRI ), 78 5 A FP B FLBK B B BB I DL T L A A1
F14 FEL B R IR T T S R B 20 o a0 BT MU A AR B 14 FL R 5 25 i 1) 7K SO
FAA Ko 2 a6 23 SO B B2 5 32 2 2 A 1) 3 B /N EEE’J%BE?MET“ﬁmO
S DRBORIN, e T8 R pA J] TR A J5 114 S50 1 e A, o 7 A D 2 A o e LA
FIHAL (ZK) B ALHRE BRI T 75.2~172.0m 1 172.0~275.0m 2EREFEH tH?kEﬁ
B2 15m’/h Fl 2m® /b, ANl My AR AL ) R A RO P A AL HARAL B K P 2
Pk, M, AR ) e LB R T A, AR

ML T 2 5 I AL (ZK,) /19 N, (325m) HUAR A9 323 i B T B, H ) (400m) , 5 15 AL
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R, 22 WA VR A TR 1 90 0 T A 22 30 ZK, B B AL REAR [ 578 46 3F F 230~ 296m A1
296~ 400m AL ZLBE % 7 , KL S B 294 2m/h AUNF 1.0m*/h (5 6) ik N, HUBRI B,
15 D A R K RS (60 T B, e 8 T8 6 o L6 0 (A 2) 40 52 B b 13
ot A3 R B A R 1 2K T I NV, r b R, 2 AL (ZKL) B N, e g b
KF Byl T ARG B, B 2 0 0 A 5, (ELH T oo b R B b 5 2
BT — i
44 FHEVHRE

SRR VT LT A28 0 o B M L 11 2 3 0t A 7 —
R R OBA RS 2, th T 3k T B2 K72 22 K 56 , 76 Wik
B B 5 @ R T S R U, AR W IE 20 5 DRI 8 K UL T A 3 S
P B M s JE R AT TR ), T U I 6 6 5 QT T 8 A 15 0% 5 B it
e 00 P TSR , ok o 5 4R B T A S O 45 SRR 2 B K5 © W B 72 7 A K
2R T (/N2 A 5 CO D KB 9 oL A0, 4 2 o Bk 1 6 B A, 2 2
SR AEAER IS G AR . 5340 YL B R R Kol L SR WL6 o U5, A 285t T
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Analysis of Electrode Stability of Deep Borehole Geo-electrical
Observation at Jiangning Station
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Abstract Electrode stability is an important index of geo-electrical observation, and usually is
evaluated by measuring its earth resistance. In this paper, we analyzed the existing measurement
methods, and believed that the method of electrical measurement is more reasonable. An electrical
measurement method considering cable resistance then is proposed. Taking Jiangning Station as an
example , several methods were used to measure the earth resistance,and compared the result errors
from different methods. We found that the electrical measurement method is more suitable for deep
borehole observation. Furthermore, we discussed the grounding resistance out of standard and the
earth resistance of electrodes at the same depth in different boreholes as well as at different depths
in the same borehole,in which the big difference may be related to the formation humidity around
the electrode and the porosity of the medium. The disadvantages of electrical measurement method
are also analyzed in the paper. Finally, we suggested that when the earth resistance exceeds the
standard , the stability of the electrode should be judged by its variation range.

Keywords: Geo-electrical resistivity; Deep borehole observation; Electrical measurement

method; Earth resistance



