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Abstract

As a preselected area of geological disposal site of high-level radioactive waste in Beishan, Gansu
province, the type of surrounding rock permeability structure is an important content to study the
permeability of rock mass and the migration path of nuclides in the fracture channel. Based on the
classification theory of rock mass structural plane and the engineering significance of geological
structural plane of different scales in the surrounding rocks, it is divided into two categories and
five grades. The structural planes of grade Il and IV are large cracks and small faults (tens of meters
to hundreds of meters), and the structural planes of grade V are micro-cracks and joints around the
disposal hole (centimeters to meters). According to the macroscopic seepage characteristics of rock
mass, five types I~V of rock permeability structure i preselected area are granular, interlayered,
banded, network-like and pipe-like permeability structure. Combined with the topographic conditions
of the site, electrical resistivity technology was used to detect the permeability structure of the rock
mass. Three-dimensional resistivity data of the rock mass was inversed through the data collection,
compilation processing, and the permeability path and variation range of the fractured rock mass
permeability structure were visualized. Through the compared results of electrical resistivity to-
mography and packer permeability test, it indicates that the geophysical exploration method can
be used to detect the permeability structure types of multiple-scales structural plane of granitic
rock mass.
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Figure 1. Aerial view of geological structure in candidate site
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Table 1. Classification and characteristics of multi-scale rock structural plane
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Figure 2. Photograph of network-like permeability structure in candidate site
2. I XAREIRSESHE S TR RE =R gt

JELLAE A P 24 IR V2 3 45 K AT B S8 4% T A8 3 I8 3 I A R A2 A P XU AL o ARG 388 )
JiTH, X NE-SW [ 3 [E F737 (BI S - #6100 S ECE R K H NNE~EW [ = 1 EEr R SR 4814 2(c)),
b Lo I RN ARAE AR R TR A, 4% 1) 2R I 2% R R LR AT SRy T THI-V 8 449 T U 52 ) 8

DOI: 10.12677/hjss.2025.133017 142 LR


https://doi.org/10.12677/hjss.2025.133017

Nuig

F153 A FH RGN, (E W20 3D T R R LB I 2% . Bl B LR A R A (] 2(d)), 2R R 5 FE L
BREFAHRKR, FEES F31 Wid 200 m Ja [ N EBRR B IRALE 5.3 2k/m?, W3 TAME X 45(1.8 45/m?).

RAAE BB MoE B E R E . 1R 20 m FEN, BRI ZE SEUKES/EHEEDR
# 46.8°C) M LIRS AMUMR s 2400 55 FE T 38%~65%; b2 KAk T3 et K A K il A Rl v 0 A v A
WY, W0 REABGUIARL 15%), (BRI = A HMA . WiE RS RAmserEH,
AT A B3 & ) S R BURFIE R S RIS B S5 0 o T A T T R 8% RSS9 225 ) THT 2 428 1
BWBR T, JCLAIR K& UL ERE RSB R TR E SR, ErSKNRFEE, 54
IR 2 (AR A K DB R ST Geit oAl , EZUINE LT A E, 55 2BV, VLM
BN o BT Ik, PRATZHIE I L SR 5 55 Sk I, AFXTVIL VBRI 2Rz E S50, il
o iR mER K NTIRE, SRAHHERY) B R A TR, TR — BB EER SR RIS IE SN
AR A

3. HREH =42 BN
3.1. BEBNTRIGERE

PRI GOAM GRS IE T I BA 8k, HAMENTERS, BA &R A — e hT
RALPER, SRBUA AR IF BEROR, MBI KRG 45 AR RIFLBIE RGO feia AR
A=A LN 600~600000 Q'm, 47K A 10~100 Qm FUREEFLA R, 0E NaCl 257K & i %
IRZE 0.1~10 Q'm, FR M HPE 22 57 0 0y v 2 1 P L Z AT R SR AL TR Al . AR IR IR A 1 05 R B B 45 W5
AR RS K RS R 2 AR CMERF T, SRS IE 45 Kb 783 NaCl 2K s s, JLR R &
AR R, AN E KRR, K XS RS AW B R R, R R
DA FH A X 3. T8I 4 U AR 26 A B, A7 26 MR AR LIRVBE S5 rh s e 2 dE 1) 3 S B
TAEIEEE . B3R AT I OCRE A I 2 B ALE, (RRFERAN R RS, 8% 7 AN E I E
EHAR T8, AR A K XA RS AE

L6 P T

FELR FEIRE K

Figure 3. Schematic diagram of principle of high density resistivity tomography
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Figure 4. Layout of survey lines and coordinate diagram of electrical resistivity method in fractured rock
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Table 2. Data acquisition of monitoring permeability structures in fractured rock
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Figure 5. Coordinate system of measuring line and scatter diagram of measuring point of inverted resistivity image
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Table 3. Abnormal interpretation of resistivity tomography of network-like permeable structure
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Figure 6. Inverted resistivity image of XC02~XC03, XC06~XC08 with ERT
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Figure 7. Photographs revealing fissures in core segments from borehole XC03
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