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Study on the Properties of Functional Medium Soil with Geological Properties

of Red Soil in Sponge City Construction
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Abstract: Various low-impact development facilities and water restoration technologies required
various types of functional media soil in the process of the sponge city construction and water environment
comprehensive management. Based on the construction project of sponge city of Yuxi City, the effect of
function medium soil with different mixing ratios on retention and purification performance during sponge
city construction was investigated. Firstly, the characteristics of the pollutants of urban runoff rainwater
were analyzed according to the measured data. Then the ability to remove runoff pollutants and
permeability of the functional medium soil in different proportion and different enhancement layers were
explored by the experiment of medium pollutants infiltration and purification. This paper summarized the
optimal mixture ratio of functional medium soil with high performance and low cost, which provided a
reliable reference for the selection of functional medium soil in the construction of sponge city in the
geological condition of red soil.
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Arrangement of sampling points
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Tab. 1  Soil property analysis of sampling points
AAE A 0~2.8 17
AR it 2.8~6.1 1.2
e >6. 1 6.9
eI 0~2.1 22
WoRE£ 2 | %‘Jﬁ?ﬁi 2.1~4.7 6.2
SUNA MR | 4.7~6.7 11
i+ >6.7 1.3
ARIE+ 0~1.3 20
BURES 3 | %Jﬁ?ﬁi 1.3~2.9 2.3
SOUNAM R L | 2.9~8.4 12
it >8.4 5.8
b 0~2.5 19
BURE 4 it 2.5~5.7 6.5
MR >5.7 1.5
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Fig.2 Changes of runoff water quality in the process of
rainfall on June 26th,2017
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Fig.3 Changes of runoff water quality in the process of
rainfall on August 1st,2017
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Fig.4 Correlation analysis of COD,TN, TP and TSS
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Fig.5 Raw materials of the functional medium soil
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Tab.2  Part of physical and chemical parameters of medium

el R | Wl | A | Pk

pH & 7.62 8.22 8.19 7.80

HefRBEEr/ (kg - m )| 1752 | 2821 1250 1 000

Bt/ mm <1 5~8 5~10 5~8

LB/ % 4.6 33.5 36.5 35.5
KR/ % 25 20 22 11
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Fig. 6  Test buckets for soil samples permeability
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Tab.3  Preparation of runoff pollutants

mg - L~
e KU WE
CoD CH,COONa 300
TN AR 5
NH, -N NH, Cl 2
SS SRR 400
PO;” -P KH, PO, 1

250 72 BB MR ()95 3B K 3k 574. 67 mm/h, 4D
(35 38 M %y 578. 69 mm/h, JiL + (175 5 W R Ny
183 mm/h, AR+ X 15 Y 0 1 25 BR AR
k4 pos.
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Tab.4 Removal effect of runoff pollutant by different media

%

IiH FRAEERBRE | BEERE | MR EBRE
COD 60. 15 Wl 54.75
TN 29.95 19.96 19.96
TP 90. 00 W 49.44
NH; -N 74.08 14.49 78.19
sS 77.00 | HpEERAE H 63.53
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B A alEeis k%) 60.15% 90.0% f177.0% , —
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Tab.5 Mix proportion of functional medium soil %
i H JE A+ RS A
M1 70 10 20
M2 60 20 20
M3 50 30 20
M4 40 40 20
M5 30 50 20
®6 ARBEELLNRENRRTREWEERE
Tab.6 Removal rate of runoff pollutant by medium soil with
different mix proportion Yo
i H M1 M2 M3 M4 M5
COD 68.52 | 67.34 | 67.15 | 64.33 | 63.22
TN 35.88 | 35.79 | 32.35 | 28.12 | 26.51
TP 96.78 | 96.41 | 97.35 | 81.46 | 79.63
NH, -N | 33.45 | 31.26 | 30.66 | 21.00 | 18.59
SS 85.89 | 84.21 | 83.38 | 81.99 | 77.24
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Tab.7 Removal rate of runoff pollutant by different additional

layers %o

A | s | meg| S SO
COD 67.15 82.17 78.12 77.98
TN 32.35 78.30 8.66 22.35
TP 97.35 98.00 97.51 98.51
NH, -N| 30.66 93.00 100. 00 100. 00
SS 83.38 98.00 98.12 97.42
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