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Fig.1 Standard engineering geological strata of underground space in Xiongan New Area (Partial)
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Table 1 Discrete interval table of soil mass
availability in underground space of Xiongan New Area

e BEHX A

‘igé;m TP 1 fﬁ&rn 3 4
TR T /kPa <100 100 ~ 150 150 ~200 >200

RIS /m >5 3~5 1~3 <1

0~5 M+ W+ZEEEm =5 3~5 1-3 <1

YRR /m >5 3~5 1~3 <l

iR /RAHER /m <1 1-3 3~5 >5

TR T 2 4 /m >5 3~5 1~3 <1

Bt W EEEEmM =5 3~5 1~3 <1

5~30 ML EMSIME ARAES RS ¥5 RES

R KA R /m <5 5~15 15~30 =30

TUYRR S /m 30  15~30 8~15 <8

i+ 2R /m =5 3~5 1~3 <1

30~50 W HJEEE/m =5 3~5 1-~3 <1
iR KA R /m <30 30~50 =50 >50

T 3+ S M TR 4 (R 2 A £ LR R LR )
(JGJIT 72—2017) Hth Ik + g ¥ S P AR SE L 2 0 o

R2 ERFRMT=E AR AEMIRRERS
Table 2 Knowledge expression system of soil avail-
ability in underground space of Xiongan New Area

J& Tk
FEA 0~5 5~30 30 ~ 50
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12 Al13

al 2 4 2 4 4 4 1 2 3 4 1 2 1
a2 2 3 3 3 4 4 2 3 4 2 1 2 1
a3 2 4 3 1 4 4 2 2 4 3 1 2 2
ad 2 2 4 2 4 4 1 3 4 3 2 3 2
a5 2 4 2 1 4 4 1 3 4 2 1 2 1
ab 2 3 3 4 4 4 1 3 3 2 2 2 1
a7 2 4 2 3 4 4 2 2 3 4 2 1 1
a8 1 3 3 1 4 3 2 2 3 2 4 2 1
a9 2 4 2 2 4 3 1 2 3 2 2 2 1
a496 1 4 2 4 3 2 3 3 2 4 3 3 1

R3 BEFRMTTEA L HEEEETMNER
Table 3 Significance evaluation results of soil mass in
the underground space of Xiongan New Area
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Significance evaluation on available properties of soil mass in under—
ground space in Xiongan New Area based on rough set theory
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Abstract: The development and utilization of underground space is the only way to realize the sustainable and
coordinated development of urban economy, society, resources and environment in the new era. In order to
objectively evaluate the importance of soil mass in Xiongan New Area, according to the engineering geological
characteristics of shallow soil mass 50 meters underground space in Xiongan New Area, the common engineering
types and the factors affecting the availability of soil mass in different depths (0~ 15 m, 15~ 30 m and 30 ~ 50 m)
are discussed. Based on the rough set theory, the importance of the factors affecting soil exploitability was
evaluated, and the importance and weight of the factors affecting soil exploitability were obtained. The results
showed that: (1) The engineering geological properties of foundation soil in Xiongan New Area are generally
good and suitable for large-scale construction. However, attention should be paid to artificial filling soil
(miscellaneous fill soil and plain fill soil), soft soil (silty clay and soft plastic silty clay), liquefied soil (silty soil
and fine sand), groundwater, pit-ponds and other undesirable engineering geological characteristics. (2) The
importance order of available soil properties is obtained: 0~15 m is the bearing capacity of foundation, the
thickness of mixed fill, the thickness of silt soil layer, the thickness of sand soil layer, the distribution of pit, and
the groundwater level, 15~30 m is the thickness of silt layer, the groundwater level, the thickness of silt soil
layer, the thickness of sand soil layer, and the uniformity of foundation soil, and 30 ~50 m is the groundwater
level, the thickness of sand soil layer, and the thickness of silt soil layer. (3) Rough set theory can be used for
objectively evaluating the availability of soil mass in the underground space in Xiongan New Area, excluding the
influence of subjective factors. The internal laws of influencing factors are explored from the knowledge
expression system, which provides an evaluation basis for the development and utilization of soil in the
underground space in Xiongan New Area.

Key words: rough set theory; Xiongan New Area; underground space; availability; significance
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