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Experimental study on water and soil retention of slopes by MICP surface
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Abstract: The ecological restoration is popular by means of grid beams on slopes with earth fill and plant. The rainfall erosion
tests are carried out on the slope models with different slope gradients, rainfall intensities, microbial mineralizations and
vegetation coverages, so that the feasibility is explored by using the microbial mineralization and vegetation restoration on
slope surface. The results show that the increase of the slope gradient will aggravate erosion of the filled soil, and the increase
of the rainfall intensity will lead to the advance of the failure time. The surface mineralization can improve slope runoff, and the
average runoff rate of pure soil and surface mineralized soil is 0.59 L/min and 0.64 L/min, respectively, and the runoff after the
surface mineralization is more stable. The mineralization enhances erosion resistance of the soil by strengthening the loose soil
particles on the slope. The larger the vegetation coverage is, the smaller the slope erosion modulus is. Compared with that of the
pure soil, the erosion of the improved slope soil is reduced by 58%~72% with vegetation coverage, and 86% after the surface
mineralization, and 99% under the surface mineralization plus vegetation. The soil conservation effect of the mineralization is
better than that with the vegetation only. The rehabilitation effect in the ecological restoration of slopes is remarkable by use of
the soil surface mineralization combined with the vegetation, which is of certain practical engineering values.
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Fig. 1 Vegetation restoration with water-storage in microbial-

mineralized soil in rocky slope lattice
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Fig. 2 Vegetation coverage design of model tests
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Fig. 3 Schematic diagram of slope rainfall test model
1.3 R

QDR - Fith:skitiy it iR it Sk ) Y ey 2
AN 14 gem?®s 8%. 4 EATIHK, BESHIHN
6.5, 7.0 cm,

(2) XET . HARGIELER 135cm, £2
WALIREE A 3 om, A4 S SR FRIIAS FE TR EE 23 ) A B R
WIE 100% JREIWRE 0.75 mol/L. FALEHIKIE 0.5
mol/L, 477 X A [l &k =i .

(3) AEARFNAE o 58 BUA b 5 FEABEARY 1) T30 B AELAR A
EFLNFIE 22, EYEMEILERS 6 cm, K 7 cm.
2B BRI 12~15 K, MK 15~20 em.

(4) ABIRIIRV . PRI E K LIRSS, 1%
JRAHR 6.5 cmo X T AR L=, FRBOMRHES 10, 29,
48 cm fr B4 HilAT B 3 AW A X T2 EEAE AR AT FH I
BEAY, BERERUEHS 10, 22.5, 35, 47.5 cm AL E 5> B
VY AL £

2 WWERS D
2.1 MWK TREKTREREAR BT

BERRR, WE 4 PR, PR A AR
FUA AT LR HL, P4 R AT 42300 2R Bl B4 N 7 s %) 184 v
B, 1K RN AR PR I G 2 KB N,
SHARERE N, EEHLEEZZEIEM, HWRER
FRURHE o M 35 T R S0 T A 3 T R A R A
CEMUR AR, JEERE R TR RE, el
W MANBER, FRmE AR, FikERE
B ) 7 A — s i Bl

SXof EU AN [F) 35 P55 0 o R 56 T 9 TR 40 Y 2R 5080 T LA
R, B 40° , 50° , 60° R PRI ES A
0.58, 0.59, 0.65 L/min, Fi3% 3.72, 4.46, 5.57 mm/min
TR AR BN 0.65, 0.7, 0.9 L/min, [R5
SRR IR TR, WE 4 @), (b
Fi7R o

X A o L 2R R R AR K, AT A
G L EMRREARRS, %W S min Y, Ht-
ERREN 042 L /mm, MH T ZERRFIE 0.6
L/min; €45, - ZEME 101 2R THRm
435179 0.59, 0.64 L/min, WK 4 (o), (d) Finr.

0.8 1.5 —— Fi#23.72 mm/min

P P —o— F§5%4.46 mm/min

= 0.6 = —— T 58’5.57 mm/min
£ ?ﬂéﬁﬁﬁwy
= 0 ——YpEa0e S W
g 02 —o—yfgsoe X 05
o —a— B FF60° ﬁ

0 20 20 60 0 20 0 60
5} 8] /min 5} /8] /min
(a) REHE (b) AF KRy A

—o— TS 5
—o— HPE R
—— HPE R 2
20 40 60
5} 8] /min

5} 8] /min
(¢) NRMEERE

(d) I fho+ BB 35
4 R PE T AR T R R BB A A TR 1L

Fig. 4 Change of runoff rate with time in slope rainfall process
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Fig. 5 Change of erosion modulus with time during rainfall on
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