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Fig. 3 Schematic diagram of frost—heaving ratio test device

(a) BARASMAEEAE 5 (b) TEIEAR; (o) REAR; (d) MREHIEIEERGS ; (e) TAPFHIMIERS; () R (g) ThERAMKIH
K4 FRIKRSIAEE A

Fig. 4 Frost—heaving ratio test devices
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Table 2 Frost-heaving ratio test program
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Table 3 Results of frost—heaving ratio test in different

compaction degrees

B fk RBAE O Ik | B fk BE gk
%  R% K T | Eie Fie K R%
85 3 & 021 | 85 7 & 051
90 3 w035 90 7 & 0.66
95 3 & 043 | 95 7 & 071
100 3 033 | 100 7 & 0.64
85 5 A 035 | 85 9 & 078
90 5 A 051 | 90 9 & 098
95 5 & 058 | 95 9 & 102
100 5 046 | 100 9 & 096
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Fig. 5 Relationship between compaction degree and

frost—heaving ratio
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Fig. 6 Moisture content vs.depth in different

compaction degrees
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Table 4 Results of frost—heaving ratio test in different initial

moisture contents

s K ik -~ K ik
JESEHE /% 5510 /0% JRSEEE % /0 10
85 3 0.21 95 3 0.43
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85 7 0.51 95 7 0.71

85 9 0.78 95 9 1.02

90 3 0.35 100 3 0.33

90 5 0.51 100 5 0.46

90 7 0.66 100 7 0.64

90 9 0.98 100 9 0.96
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Fig. 7 Relationship between initial moisture content and

frost=heaving ratio
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Table 5 Functional relationship between soil test indexes
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x y ik y=/lx) B3

FIKE3%  y=—0.00244"+0.453x-20.94 0.971
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FTIKET%  y=-0.0022x"+0.4164—18.94 0.999
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Influence of compaction degree and moisture on frost heaving properties
of gravel soil in seasonally frozen region of Qinghai-Tibetan Plateau

LONG Xiaoyong', CEN Guoping', CAI Wantong', ZHANG Jianjun’, ZHANG Yongxiang’, WEN Xiaoping’,
YANG Jiale*
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Abstract In order to see the influence of the compaction degree and the moisture on the frost heaving properties of the gravel soil in the
seasonally frozen region of Qinghai—Tibetan Plateau, and provide a foundation for the prevention and the control of the soil frost heaving, a
series of frost—heaving ratio indoor tests with improved test devices are conducted to study the influence of the compaction degree, the
initial moisture content and the water replenishing on the frost—heaving ratio . It is shown that, the frost—heaving ratio of the gravel soil
decreases after the first increase with the increase of the compaction degree, with its maximum at the compaction degree of 95% under the
closed condition and with the same initial moisture content, and it increases linearly with the increase of the initial moisture content under
the closed condition and with the same compaction degree. There are highly related functional relationship between the compaction degree,
the initial moisture content and the frost—heaving ratio, which can be used to forecast related indicators in some cases. The frost—heaving
ratio increases over several times under the open condition than under the closed condition. It is necessary to reduce the underground water
level, to set the water—resisting layer, and to strictly control the compaction degree and the initial moisture content for the effective
prevention and control of the soil frost.

Keywords gravel soil; frost heaving; initial moisture content; compaction degree; water replenishing




