T72RlE | ENGINEERING SCIENCE

ERETINIRBOARAE TR -3 DX g vh i B FH i 5

8, SKIEFA
LB IRIRARAS, £ig 200025
DOI:10.61369/ERA.2025100002

i E ! ARNEEMRENTEZEHEAL K. BMNEIEMREOE, AARRHESMARMEN (SPAC %) S58HE
ZEUFRER, URAFLAGHRUEE. BESBREREEANESSERETIESA, Ei8ika4400m FLXH
IRHMNESEBENRR, SEEREIERIE, SFTHERREESHEBERSE. SRER: MEHRURSHOH
HiREEEIE (500-1400 m/s ) SEEFERMRSMAEK (850 Q -m) EALE (IBR5-8m) AWM LEEWMS; &
ALE (EREE500-600 m/s ) S55@RKIRERE ( >2000 m/s ) BARTSHREESE—H. AREH, &
EYMREARTERERE—FHENERE, BEMEREESEEZNEIERTELZRS %, ZRRASFIEX
BATEEIRATRERGERH T ISEHNREARZE,

X B i@ : fEhRN; SPACEL; BEENR; S8R

Application of Integrated Geophysical Exploration Techniques in Frozen Soil
Region Surveys
Wang Peng, Zhang Zhengyang
Shanghai Electric Power Design Institute Co., Ltd., Shanghai 200025

Abstract : To address engineering geological issues such as permafrost heave and thaw settlement in power
engineering projects in high—altitude cold regions, this study proposes the integrated application of
microtremor detection (SPAC method) and resistivity sounding technology to enhance the accuracy
of permafrost distribution detection. Using a case study of a ultra—high voltage transmission project
in Golok Tibetan Autonomous Prefecture, Qinghai Province, microtremor survey lines and resistivity
sounding points were deployed in a permafrost zone at an altitude of 4,400 metres. Combined with
driling data verification, the study analysed the characteristics of shear wave velocity and resistivity
in the strata. The results show that the pseudo—shear wave velocity profiles (500-1,400 m/s) obtained
from microtremor detection and the high-resistance zones (850 Q - m) identified by resistivity
sounding are highly consistent in their distribution within the permafrost layer (buried at a depth of 5-8
m); the boundary between the gravelly soil layer (simulated shear wave velocity 500-600 m/s) and the
strongly weathered slate layer (>2000 m/s) also aligns with the lithological stratification identified by
drilling. The study demonstrates that integrated geophysical techniques can effectively overcome the
limitations of single methods by leveraging the complementary nature of pseudo—shear wave velocity
and resistivity to analyse the spatial distribution of permafrost. This research provides reliable technical
support for site selection in power engineering projects and permafrost hazard prevention in high-
altitude cold regions.
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