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Figure 2 Relationships between unfrozen water content matric potential and temperature during saturated soil freezing and thawing
(a) Variation of unfrozen water content with temperature during freezing; ( b) variation of unfrozen water content with temperature
during thawing; (c) variation of matric potential with temperature during freezing; ( d) variation of matric potential with

temperature during thawing; (e) soil freezing characteristic curves; (f) soil thawing characteristic curves

(2) . . .

o 2(c) . (d)



- 158 - 31

15°C — 16kPa .
(3) / . /

o
0 Y
o
/ o
> > o
o
o 3
o
o o
o
°
N
20
( 3(a)
;
¥ @ —wrarmaaa | 0% 2000 —7
30 e R BRI 0 1000
— AR LR 1000 | ol
- R A K R 20% R AR
B —ak R | 2000 | 2 1000
o 20 | o WA KR 0%k R z 23000 | = 2000 |
o > -4000 £ -3000 |
x B s000 =
4z U - I AR gy ~4000
® B 6000 |- WA BB 5000 — & KRR
b —wA ARG | e S~ | e Ak R AR
S ST000 | s sk B0 ML -6000 — AR % ST
-8000 —WEEKEI0% LR 7000 | :gggiggzﬁggg
0 S S S S g0 L MUAEARIOGBNE ] | . . 8000 A . WA K 1) B
4 2 0 2 4 6 -8 -10 -12 -14 -16 -18 10 5 0 5 20 15 20 0 5 10 15 20 25
R (C) WEE (C) REFAKEKE (%)
3 / - -

() (b) () /
Figure 3 Variations of unfrozen water content matric potential and temperature for Lanzhou silty with different initial water content.
(‘a) variation of unfrozen water content with temperature ('b) variation of matric potential with temperature

(¢) freezing/thawing characteristic curves
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PF meter — based study on the relationship between soil matric potential and
unfrozen water content during soil freezing and thawing

XUE Ke' > WEN Zhi' ZHANG Mingli® LI Desheng' > GAO Qiang' *

(1. State Key Laboratory of Frozen Soil Engineering Northwest Institute of Eco — Environment and Resources CAS Lanzhou 730000 China; 2. Uni-
versity of Chinese Academy of Sciences Beijing 100049 China; 3. College of Civil Engineering Lanzhou University of Technology Lanzhou 730050
China)

Abstract: As one of the key factors driving moisture migration in frozen soil soil matric potential has historically
been a hard problem to measurement directly due to the limitation of technical. PF meter is a new sensor inven—
ted in recent years which can be used in extreme negative temperature conditions. A study on the relationships
of soil matric and unfrozen water content for Qinghai — Tibet red clay Lanzhou silty and Zhangye fine sand dur—
ing freezing and thawing was carried out. The results show that the ice crystal in frozen soil can be analogous to
the air in unsaturated soil under room temperatures. The specific surface area which determined by the soil parti—
cles size has a significant effect on the matric potential of frozen soil. In addition initial water content has a sim—
ilar impact on matric potential of frozen soil. This research illustrated the relationship between liquid water a—
mount and energy state during soil freezing and thawing and provided a theoretical basis and experimental sup—
port for the moisture migration research under the driving of matric potential.

Key words: frozen soil; soil matric potential; unfrozen water content; freezing and thawing; PF meter; SFCC



