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SUITABILITY EVALUATION OF ENVIRONMENTAL GEOLOGY BASED ON
SPONGY BODY IN-SITU TEST AND ITS APPLICATION:
A Case Study of Xinxiang City, Henan Province
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Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences! Key Laboratory of Groundwater Sciences and Engineering,
Ministry of Natural Resources, Shijiazhuang 050061, China

Abstract: Sponge city is an ecological concept proposed to solve the problem of rainfall flood in urban construction,
aiming to realize the comprehensive treatment of urban water resources by means of seepage, storage, purification and
discharge. Starting with the environmental geological conditions and considering the sponge properties of geological
bodies in sponge city construction, the study carries out the in-situ double-ring infiltration test and engineering drilling
in the study area, analyzes the maximum rainfall infiltration depth and surface soil water seepage speed in the original
sponge geological conditions, and proposes two indexes of water seepage and storage which can effectively represent and
summarize the environmental geological suitability in sponge city construction, with strong universality, easy to spread.
Finally, Xinxiang City in central China is taken as an example to evaluate the environmental geological suitability of
sponge city construction
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Fig. 1 Rainfall infiltration curves under perfect condition
1—HB T K BB ZE (surface rainwater infiltration curve); 2— < HF
BB (vadose zone permeability curve); 3—F /K 8 % i K ¥
(maximum penetration depth of rainwater); 4—Hb T 7K/ Zk(groundwater level )
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Fig. 2 Rainfall infiltration curves for different soil formations
1—HIHP R A (coarse sand & gravel); 2— 0 (AP ( medium & fine
sand ); 3—Hr .+ (silt & loess); 4—Hi%h JFh £ (silty clay & clay)
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Fig. 3  Distribution of survey points in the study area
1—2 55 (survey point); 2—%55FL(borehole ) ; 3—I8 /K 3L 4 (seepage

test point)
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Fig. 4 Infiltration curves corresponding to different rainfall levels
a—/IN 2 (light rain); b—H ] (moderate rain) ; e— KN M LA N ( heavy rain and above level )
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Table 2 Calculation results of sponge capacity of
“sponge body” in the study area

ne WA ER /M BUKEES VIL0® EUKEEN P
XXSL01-01 11.88 37.3673 1.463054187
XXSL01-02 13.02 4.90682 1.603448276
XXSL01-03 12.91 8.49257 1.589901478
XXSL01-04 12.26 5.09554 1.509852217
XXSL01-05 12.28 424628 1512315271
XXSL01-06 12.19 3.82166 1.501231527
XXSL02-01 11.38 5.9448 1.401477833
XXSL02-02 10.31 6.36943 1.269704433
XXSL02-03 8.41 1.42675 1.035714286
XXSL02-04 8.35 0.339703 1.028325123
XXSL02-05 9.11 1.01911 1.121921182
XXSL03-01 13.41 0.815287 1.651477833
XXSL14-09 4.34 1.22293 0.534482759
XXSL14-10 427 0.509554 0.525862069
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Fig. 5 Zoning map of sponge seepage capacity in Xinxiang City
1—R (good ) ; 2—1%(medium); 3—2&(bad); 4—m i (river)
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Fig. 6 Zoning map of sponge storage capacity in Xinxiang City
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