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Experimental study on resistance of EICP and lignin joint-modified silt slope to rain erosion

ZHANG Jianwei, QIAN Siyu, WANG Xiaoju, BIAN Hanliang, HAN Zhiguang, SHI Lei
(School of Civil Engineering and Architecture, Henan University, Kaifeng 475004, China)

Abstract: By setting up six groups of specimens and using the rainfall test, the resistance of modified silt slopes to rain erosion was
analyzed through the changes in the surface erosion condition of specimens with respect to the amount of erosion, surface strength and
calcium carbonate content. The results show that after spraying the enzyme induced carbonate precipitation ( EICP) solution on the
surface for EICP and lignin joint-modified samples, the surface integrity is better, the strength and calcium carbonate content are
higher, the quality loss is smaller, and the resistance to rain erosion is improved obviously. As results, the erosion amount of the slope
soil is reduced by 75.0% on average compared with other specimens, the surface strength is increased by 33.8% on average, and the
calcium carbonate content is increased by 235.2% on average. The slope surface sprayed with EICP solution can form a hard shell
layer that effectively avoids the erosion of the slope surface, while lignin can provide nucleation sites for the calcium carbonate.
Therefore, the distribution of scattered calcium carbonate attaches to lignin, so that the addition of lignin improves the calcium
carbonate content and the surface sirength also increases with the increase of calcium carbonate content.
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Fig.1 Extraction process of soybean urease solution
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Fig.2 Rainfall simulation device
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Fig.3 Measurement of surface strength



5511 s, 55 EICP 5ARFURICE Sk 1 b i ik i 52 73

9 60 min, &l 4 AS[EIE] 6 H3RFE R R I .

(b) 40 min ' o (o) Gz
B4 FEEYLHEREEEKR
Fig.4 Surface erosion condition at different time
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Table 2 Surface strength in different areas of each sample
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Table 3 Calcium carbonate content in different areas of each sample
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