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Abstract: Currently, the thickness design method for ecological soil covers used in northwest China is based on

Yo #s B #1:2023-08-02

BE2UR :HR A RP A4 (42107186) s FKTH A A B 54 (CSTB2023NSCQ-MSX0279)

EF B ZOERE(1991- ), 55, Wi+, ELNF A + TR, E-mail: geoguangyao@bjut.edu.cn,
A RGEGREES) B 28, 4 200, E-mail: zhanlt@zju.edu.cn.

Received: 2023-08-02

Foundation items: National Natural Science Foundation of China (No. 42107186); Natural Science Foundation of Chongqing (No.
CSTB2023NSCQ-MSX0279)

Author brief: LT Guangyao (1991- ), PhD, main research interest: geoenvironmental engineering, E-mail: geoguangyao@bjut.
edu.cn.

ZHAN Liangtong (corresponding author) , professor, doctorial supervisor, E-mail: zhanlt@zju. edu. cn.



% 14 FRB,E . PEOBLRRASH LR ELEERERITMALT & 25

the practice of non-humid regions in north America, which is complicated, involves various parameters, and
fails to consider the different meteorological conditions between northwest China and north America. To solve
this issue, on the basis of the monsoon climate of northwest China, the feature that the precipitation during the
non-growing period of vegetation should not exceed 20% of the total annual precipitation, as well as the water
retention characteristics of ideal cover soils that the ratio of the field capacity to the wilting point K = 1.44, the
thickness design method for ecological soil covers used in northwest China is simplified. The numerical program
Vadose/W is utilized to analyze the hydraulic responses of the loess monolithic cover and the loess-gravel
capillary barrier cover designed with the proposed simplified method in the year of maximum precipitation. The
results indicate that the capillary barrier effect significantly prevents the migration of water from the loess layer
to the gravel layer, resulting in the capillary barrier cover having better anti-seepage performance than the
monolithic cover. The anti-seepage performance of the two covers decreases with the decrease in the ratio of the

field capacity to the wilting point of the loess (i.e., K). When K = 1.35, the two covers can meet the local anti-

seepage requirements, thus preliminarily verifying the reliability of the proposed simplified method.

Keywords: landfill; ecological soil covers; thickness design; northwest China; monsoon climate
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Fig.1 Two representative configurations of ecological

soil covers
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Fig.2 Schematic diagram water storage model for

ecological soil covers
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Table 2 Designed thicknesses of ecological soil covers in Xi’an city
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Fig.3 Comparison of climatic characteristics of typical

cities in non-humid regions of the United States and

northwest China
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