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Fig. 1 Geological sketch map of Yan’an urban area
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Fig. 4 Orthophoto map (a) and digital elevation model (b) of Yan'an urban area
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Fig. 5 Three-dimensional models of oblique photogrammetry of Yan'an urban area
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Research and application of detection methods for urban
underground space in Yan’an area

CHENG Xiujuan, SUN Pingping, WANG Xiaoyong, XUE Qiang, WANG Yimin, TIAN Zhongying
(Key Laboratory for Geo-hazards in Loess Area , Ministry of Natural Resources, Xi’an Center ,
China Geological Survey, Xi’an 710054, Shaanxi, China)

Abstract; This paper considers that the methods of aerial photogrammetry and three-dimensional basic
geology mapping are suitable for detecting the lateral mountain space while the technique methods of engi-
neering geological drilling, monitoring while drilling and geophysical well logging of multi-parameters can
be used in detection of vertical underground in loess hilly and gully region like Yan’an, among which the
detection effect of engineering geological drilling and geophysical well logging of multi-parameters is much
better. The detection result shows that the rock and soil of underground in Yan’an center areas can be di-
vided into 8 soil mass mapping units and 5 rock mass mapping units, and the quartz sandstone strata of
Baotashan Member in Middle Jurassic Yan’an Formation is favorable for underground space exploitation.
It concludes four types of underground geological structure in Yan’an City, i.e. the loess gully region and
slope zone of lateral mountain space geological structures, and the valley terrace area and the excavation
and filling area of human engineering activities in vertical underground geological structure. The research
result can provide controlled and accurate data for the establishment of a three-dimensional geological
structure models in the area.

Key words: loess hills; Yan’an; underground space; detection method
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