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Abstract: This paper is the result of urban geological survey engineering.

[Objective] Tianfu New Area (TNA) of Chengdu is characterized by a typical red stratigraphy in southwest China, including
interbed sedimentary rocks of mudstone, silty mudstone, argillaceous siltstone and sandstone. The difference of physical property
among the above rocks is minor. Clarifying the shallow geological structure by geophysical method is favor for constructing the fine
three—dimensional geological model of TNA. [Methods] This paper attempts to image fine geological structure in 4 typical sites of
TNA through a variety of new and traditional geophysical methods. [Results] Ground penetrating radar (GPR) and three component
frequency resonance (TCFR) have higher imaging resolution than that of shallow seismic exploration (SSE), electrical resistivity
tomography (ERT), opposing coils transient electromagnetic (OCTEM) and microtremor exploration (ME). Urban noise tends to
affect field data quality in SSE, TCFR and ME, but not in GPR and OCTEM. Fine geological structure from shallow to deep depth
can be obtained by method assembly for GPR, TCFR, ERT, OCTEM, SSE and ME. [Conclusions] Under comparing and analyzing
the detection depth, resolution, anti—urban noise level, construction efficiency, and economic cost of the above methods, the optimal
geophysical method assembly to detect fine geological structure with different construction conditions and exploration depths in

TNA of Chengdu is summarized.

Key words: geophysical methods; geological structure; optimal geophysical method assembly; fine geophysical detection; urban
geological survey engineering; Chengdu; Sichuan Province

Highlights: (1) Multiple geophysical methods are applied to detect fine geological structure in the three construction conditions of
Tianfu New Area; (2) The optimal geophysical method assembly to detect fine geological structure with different construction
conditions and exploration depths in Tianfu New Area is summarized.
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Table 1 Physical parameters of different lithology in Tianfu New Area of Chengdu City

g B p/(Q - m) NP Vp/(m/s) T HE Vs/(m/s)
FHE TG FIME AIE FIME A
Bt 16.73 10.45~25.67 289 182~357 107 57~141
RO A 252.54 79.58~479.43 2189 1978~2473 516 324~685
H 23.03 7.13~58.81 2230 2040~2520 1100 700~1300
W R A 33.09 6.39~64.95 2510 2340~2760 1500 1350~1780
VEVigyirivEas 51.46 25.06~104.01 2900 2780~3250 1750 1620~1890
i 66.69 24.57~189.87 3340 2850~3640 1980 1710~2140
HHE 405.09 124.41~932.04 4400 3850~5100 2210 1800~2460
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Fig.2 Resistivity and S—wave velocity characteristics of different lithology in Tianfu New Area of Chengdu City
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Table 2 Statistics of detection depth and main advantages and disadvantages of urban geophysical exploration technology
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Fig.3 Comprehensive exploration results and inferential interpretation of test point 1
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Table 3 Optimal combination scheme of geological structure detection methods in Tianfu New Area of Chengdu City
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