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Abstract

Recent accelerated urbanization has significantly expanded urban metro construction projects. Primary
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geological challenges involve mitigating risks from adverse formations, including karst cavities and
dissolution fracture zones. However, the complex urban environment, with intensive anthropogenic
activities and multiple subsurface interference sources, substantially compromises the effectiveness
of conventional geophysical methods in detecting subsurface karst features. Furthermore, drilling
feasibility constraints at critical locations exacerbate difficulties in preliminary geotechnical inves-
tigations. The resistivity crosshole CT technology enables effective detection of subsurface karst dis-
tributions and adverse geological formations under limited drilling conditions. This advanced method
accomplishes critical preliminary exploration objectives, with its investigation results providing com-
prehensive geological references for both tunnel boring machine selection and tunneling scheme
formulation, thereby facilitating proactive deployment of risk prevention and control measures.
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Figure 1. Schematie diagram of detection principle of two-dimensional resistivity crosshole CT

1. ZHBERER CT TERERER

B2 R T DUMR S B A i il A SEM M i T4L 1, Bk B 5 N Ak TAL
2 BB AN FLAT 1B 30 N HAR, BHFL 1| AR E B 1#-30#H %, B5FL 2 M 2 RN 41#~60#HLAK,
TEHE IRAE RIS (L rE AR A A7 TRl 1 R 30#MMRAL B, BUAR M AT 304 R 710 26# AL, fiEHE
A A S5ECE M 7EREAL 1 RO B REEA, BhFL 2 Hh AT 414 AR 00 F Bl B FIGE T 45#FEA% 1)
PO N DV BE (IR A RS0 — BRI B B2 303 604 AL N — 50 R4, — R RAERIEHE 1T L7 2 26

DOI: 10.12677/ag.2025.159118 1267 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.159118

(e

LB R A o B30 10 A 5 MERGSL 1 PSRRI T tlk, BRI M R23hE) 304z Ik,
XRERILAT LA E) 26 x 26 =676 MLHIHER S . K5, A-M 5 B-N gl LB — R4, EE
Z TR, BT LA E] 676 x 2 = 1352 ML HL B 2404

EhfL1 Ei L2
&S

304 . A ) 41#
294 e L 424
NN e

° M e

] Vi l :

" Sk

] 1Y
2# ) ) 59#
1# [] L 60#

Figure 2. Quadrupole observation configuration of 2D resistivity crosshole CT
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Figure 3. Data processing flowchart
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Figure 4. Borehole layout plan
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Figure 5. Resistivity crosshole CT chromatogram and geological interpretation diagram for XGX17~XGX18
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Figure 6. Resistivity crosshole CT chromatogram and geological interpretation diagram for XGX21~XGX22
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Figure 7. Resistivity crosshole CT chromatogram and geological interpretation diagram for XGX25~XGX28
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