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NMR NMR Orex E
folt) am (V) (m (m) (0 T (m9
7.5 10.0 5.38 63.5 _
13.4 17.9 6.59 267 15547.2
HK1- 2 2368.2 16 8 327 27 164 :11. 370
17.9 23.9 6.17 128.3 Af<1hy 300m7/d
31.9 42.5 4.16 175.7
2.0 3.0 8.64 70.0
HK1- 3 2368 16 7990 20 119 6.0 s 4.64 %0.0 6 q fo>2Hz( )
13.4 17.9 6.32 57.1
42.5 56.7 6.91 135.6
1.0 2.0 1.29 50.7
3.0 4.0 2.82 70.5
5.0 6.0 3.3 30.0
HK3-1 2367.4 16 7771 17 40
7.5 10.0 3.83 69.6
31.9 4.5 4.01 120.4
4.5 56.7 4.9 316
1.0 2.0 3.25 170.7
HK3- 4  2369.7 16 5854 9 100 6.3 8.6 2.17 57.1 361V
74.3 100 3.73 342.7
1.0 2.0 1.33 139
13.4 17.9 5.99 52.3
HK4 - 2 2369.7 16 7784 27 116 23.7 31.9 3.55 533.8 400m°/d
31.9 4.5 5.89 218.9
75.7 100 6.15 253.8
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Table 3 Dexribing of synthetical document o No. HK1- 2
2 116
q E Iry DC fo %
(A-mg) (V) (ms) (nv) ) (Ho) ()
0 0 0 0 0 0.00 0
76 27 1000 1473 6 2368.10 - 40
102 34 164 294 7 2368.10 - 33
210 60 171 1267 10 2 369.00 2
273 75 163 1392 12 2 368.80 1
399 79 317 221 16 2 368.80 6
564 118 221 329 21 2 369.00 9
767 130 230 416 27 2 368.80 7
1026 164 199 131 35 2 368.80 11
1388 151 259 273 46 2 368. 60 10
1822 149 189 1423 59 2 368. 60 9
2369 111 198 1256 76 2 368. 60 12
3091 78 191 1494 98 2 368.10 -5
4027 54 298 296 127 2368.10 -11
5192 55 255 657 163 2368.10 - 13
6710 54 244 772 211 2368.10 -13
8321 51 287 621 272 2368.20 -12
(b)
LT = R W L
s o
Lo T =
HAE(%) FHHEME (ms)
oo 02 467 0100200300
-20 --
z ]
— 44
H _D
ke
-0
‘80 o —
-1007 - -
(c) (d) (e}
' B B2 B )R
5 NMR
Fig. 5 Comparison  NMR sounding data with drilling data
1— 12— 13— ;
4— 5= 16—
NMR , (75m x 75m) ,
16 1 500nv
240ms 5(a) : ( )

( ) ; 5(b) , B
-t 5(c) (d) NMR
. 5(e) NMR
5(c) (d) (e) NMR
3 ’
7.5 10m 13 24m 31 43m,
NMR T, =64ms,
2.5m ; ( 11m)
6 % NMR
267ms  128ms,
] y y TZ*
11m
( 12m) 4% T
76ms,
HKL- 2
1m 1 1
NMR ,
8 48.5m, 0 9m
9 48m ,48  48.5m ( 5e)
, 300m’ /d ,
: QMR
, MR
.
(1) NMR ,
2) NMR ,
NMR ,
, NMR ,
(3 , NMR
(1)



2006 2

- 113 -

, NMR
NMR ,
, 100m
2 NMR
, NMR
NMR ,
NMR :
NMR ,
, NMR
, NMR .
NMR
1 \ 1
,NMR
, NMR
NMR ,
. NMR (
), AMR
3 ,

NMR )
AMR )

(4) NMR
MR

[1] : [M].
,1982:1 - 108

[2] Yding Pan, Bernard Jean. Suface nuclear magnetic
induction sygem and its’ gpplication in hydrogeologca
invedigations[J ]. Conputerized Tormogrgphy Theory and
Applications 2000, 9(2) :37 - 43.

[3] , . [M].

: ,2000:60 - 110

[4] Legchenko A \vdla P. A review of the badc principles for
proton magnetic renance undng measurements [J].
Journd of Applied Geophysics,2002 ,50(1) :3- 20.

[5] . [M].
1996:38 - 44.
[6] . [M].
1999.
[7]
[3].CT
,2000, ( ) :53- 55,
[8] , , -
[3]. 2004 ,1:121 - 122.

Application o the surface nuclear magnetic resonance method
to detecting groundwater in granite regions

CAO Quang-qi'? ,ZHOU Zhong- hug®
(1. Unit 66259, Chinese ALA, Hohhat , Inner Mengolia 010051, China;
2. The College d Civil Enginesring & Mechanics, Lanzhou University , Lanzhou 730000, China)

Abgract : The pgoer mainly elaborates the principle and characterigics of directly detecting underground water with
the Surface Nuclear Magnetic Reonance (SNMR) method , the goparatus, and the control of surveying quantity. On
the bagsdf the pracice of exploring groundwater in granite regions ,the feaghility of the method and its advantage are
illumnated in this article. The factorsof dfecting NMR sgna connection and NMR dgna interpretation results are
summarized. A few proposals and future research directions are a0 put forward.

Key wor ds:SNMR method ; direct detection of groundwater ; granite region; longitudinal relaxation ; porosty



