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Abstract: The foundation of urban building occupies and uses numerous underground resources of space. Therefore, it is essential and
significant to use the information of underground space resources’ three —dimensional distribution for the urban underground space
utilization planning. Nevertheless, the information in this respect is often scattered among various engineering construction institutions,
which makes them uneasy to obtain.In order to tackle the problem hard to get the access of some information about underground space
occupied by building foundation, it is necessary to explore an efficient and accurate technology for detection. By referring to the
calculation method of the rock foundation, a method was developed and advanced to calculate the space occupied by building a
foundation. High —resolution remote sensing information was adopted to obtain relevant parameters of ground buildings, collect
engineering and geological survey data, and analyze the relevant data to acquire geotechnical parameters. By combining the parameters
obtained by remote sensing detection and engineering survey with the calculation method of the space occupied by building foundation,
a set of detection technique with the combination of remote sensing interpretation and geological engineering was formed and developed
to measure the space occupied by building foundation. The application results in Zhengzhou Airport Area indicate that the technology is
convenient to operate, efficient, effective, and accurate.It can completely fulfill the needs of underground space utilization planning with

broad prospects for promotion and application.
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Fig. 1 Geometric relationship among sun,satellite ,building and shadow
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Table 1 Correction factors for bearing capacity

of natural foundation
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Table 3 Calculation formula of underground space resources occupied by building foundation
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Table 4 Building information acquired from

remote sensing in study area
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Table 5 Geotechnical engineering parameters of the study area
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1-5 Qh ity 4.2~18.6 1.4~10 20.20 140~190
1-6 Qh i 5.1~19.3 1.2~4.8 19.76 190~340
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Fig. 2 Stratigraphic profile of the study area
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Table 6 Foundation types of different buildings in the study area
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Fig. 3 Underground space distribution of building foundation in the Zhengzhou airport area
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Table 8 Comparison between calculation results of underground space occupied by typical
building foundation and actual construction situation
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EREB s m Hm /% G/ . PR
XX AHHB 23.1 21.95 5.24 15322 16078 —4.72
XX Fl g 19.5 20.3 —3.94 34504 35720 —3.40
XX A EHE 20.9 20.5 1.95 18365 18612 -1.33

XX Al B 22.6 23 ~1.74 42016 43151 —-2.63
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XX ] pr 7.2 7.5 —4.00 72000 75000 —4.00
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Table 9 Resources of underground space occupied by

building foundation in the Zhengzhou airport area

I EEAGEA IR ;{E;ﬁjji
AR HER/RALES T 0~25m 5765
B X ZEw R HF 0~15m 510
CIX Z)ZR R HF 0~10m 279
DX Tk B R 0~7m 1550
EX Wi Gk HF 0~5m 413
&it 8518
S 3k
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