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Experimental research on the transfer’ law of water and
transferring quantity in unsaturated loess

LIU Xiaojun, YAN Yuchuang, LUO Yang
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: The loess of Xi'an area as is selected research object, and an experimental research on the vaporous water transfer law,
vaporous and liquid water mixed transfer law as well as transferring quantity of unsaturated loess was carried out under isothermal
condition. Based upon the experiment results, the essay discusses the factors affecting water transfer, analyzes comparatively the
conditions of vaporous water transfer and vaporous and liquid water mixed transfer. Furthermore, the paper reveals the relationship
of them. The results show that the water content gradient produces a greater effect on vaporous water transfer than water content
value, and the longer the transfer time, the larger the transferring quantity, but the slower the transfer rate; that there exists a water
content limit and when it is higher that the water content of loess, vaporous water transfer is the only one in the loess (liquid water
transfer can be neglected); and that when the water content of loess is higher than the limit, mixed water transfer of vaporous and
liquid water can happen simultaneously. Under the condition of water content gradient being certain, vaporous water transfer
quantity in the loess increases as the water content value. However when the water content value reaches a certain degree, vaporous
water transfer quantity decreases instead.
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Tab.1 Basic physical properties of loess
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Fig.2 The increment distribution of soil sample added air
belt with different water content level after 10 days
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Tab.2 Contrast of vaporous water transfer’s quantity
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Fig.3 The increment distribution of soil sample added air
belt with different water content gradient after 10 days
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Fig.4 The increment distribution of soil sample added air
belt after 10 days
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Fig.5 The water content distribution of soil sample with
different transfer time
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Fig.6 The mixed water transfer increment of soil
sample with different water content value
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Fig.7 The mixed water transfer increment of soil
sample with different water content gradient
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Fig.8 The mixed water transfer result of soil sample with
water content from 12.7% to 18.5%
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Fig.9 The water transfer result of soil sample with 1.8% to
6.9% after 10 days

o

—o— Rz AR

AR EH R/ %

11 13 15

3 5 7 9
PHB K AR Y B /om

10 B7KE53% 5. 2%~10. 3%10 d [FAIKEBLER
Fig.10 The water transfer result of soil sample with water
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days content gradient
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Fig.11 The water transfer result of soil sample with water
content from 9.9% to 15.2% after 10 days
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Fig.12 The water transfer result of soil sample with water
content from 10.4% to 20.1% after 10 day
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