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Experimental study on entrapped air content in quasi-saturated soil
subjected to steady ponded water infiltration
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Geological Hazards on Three Gorges Reservoir Area, Ministry of Education, Yichang 443002, China)

Abstract: The quasi-saturated soil is defined as a soil with entrapped air and saturation close to 100%. A series of
one-dimensional ponded water infiltration tests are designed and conducted in laboratory. The influence factors of entrapped air
content in the quasi-saturated soil, such as soil types, dry density and the initial water content, are studied. The influence
mechanisms are analyzed and discussed. The results show that the volume of entrapped air decreases as dry density increase;
the escape of entrapped air is more difficult when the initial water content increases above a critical water content; the escape
ratio of entrapped air in sand is smaller than that in clay because of the relatively longer time to reach stable state of infiltration
for the clay. Some physical phenomena in real soil infiltration are shown. The results provide test data for better understanding
of soil infiltration process and numerical modelling.

Key words: quasi-saturated soil; entrapped air; ponded water infiltration; experimental study

5| = T AE LS T /K AR IS, A A RIS B T e AR,
NI RIS F, B ARG R A AR NIB B 1 A AT 2R R e Rk,
(I —ANTEFEIRAT . ARG e B, ek WIFAEBUR A SRR b 3 AL B N i P 1
T FSTRE R ER T 5 1A A i, Ay HOERMRER, AR TR R TR KA LT NS
ﬁ@¢mnwmﬁ&FﬂTm%%%ﬁ%,ﬁﬂ&% *E,NELIE\KﬁEﬂEKﬂﬁﬁﬁAﬁEE

BRI TALIE . AR 25 s bt N TR b %, w5 MRS EX

B % 5] - 38K A NGB T K A7 N A IW%%?EW%@WW%%%,EW%@%Q
th, FIEFLBAS A R IFLB AR W R >, s B ERERRISE. TEE. YIRS KE & AR

WAEAA RS RIS R AR 2 5t

mostkys TR, HRZ R RBIERAIR &I (L

FRBA L, AR e gLy TR ORI EKER) B R R IRR
PO s RO, S S SRR 0 B

AR EEREIT 100% ) 1 AAFR A3 A AR, 501 <,

Yrks BER: 2010 -12-08



52 3

BUFAEVEH, X RREIORRSR . T3 MR & KR
XEEF P RS b e T, 3L
ML A AT A 2 L
AIFETHEN—HEBURNBIRE:, I T A
BRUE N LREIITERT. WIAa T3 BENIUG & K H 0
VA A (s PR IR SR e (R i, 0 #T 1
B ZOR B AR B R i A A LB

1 ER—HERANSRIE
1.1 REAE

W T EBRNBIRE I AR A H L 5
WH(SM)FMEI MR ZE +(CL) (% GBJ145-90 7325). 1L
d, LR R LR R (SM), B RS, 73
TREAMRRREE L(CL), BB =X S, "2 -
BERTL A3 LR R LIRS . 3 B L REIEAY)
BRI 1, BRI g 1 pros, 3 FhHRE
kLo BRI 2, YA I

F 1 KW T HEARMESHFE

Table 1 Physical parameters of samples

v R WWRw By JBTEHRR
S eI, o, o, i
A 2.68 27.2 16.2 11.0
# 2.70 339 17.3 16.5
#3 2.77 45.8 18.7 27.1
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Fig. 1 Grain size distribution curves of three kinds of soil samples
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Table 2 Parameters and results of one-dimensional ponded water infiltration tests

YRR = Ty =Ea Ty = A 3 ==
W bk TR wm gl NEIPURTUR BRI U AR
RS TR = w% pa/(grem) Gs It e (G 3 ik }3\ 4 e

Vao/cm V,/em EJ/% t/h

1-1-1 5.8 1.18 2.68 1.26 479.5 101.7 78.8 1.5

1-2-1 5.8 1.39 2.68 0.93 395.8 73.1 81.5 24

1-3-1 5.8 1.53 2.68 0.75 331.5 65.0 80.4 24

1-1-2 10.2 1.18 2.68 1.26 427.7 90.4 78.9 1.5

1 1-2-2 10.2 1.39 2.68 0.93 334.0 69.5 79.2 24

1-3-2 10.2 1.53 2.68 0.75 266.4 61.5 76.9 24

1-1-3 14.8 1.18 2.68 1.26 374.7 106.2 71.7 1.5

1-2-3 14.8 1.39 2.68 0.93 272.0 80.4 70.5 24

1-3-3 14.8 1.53 2.68 0.75 197.9 74.8 62.2 24

2-1-1 5.7 1.18 2.70 1.28 483.7 67.2 86.1 24

2-2-1 5.7 1.39 2.70 0.95 399.5 54.7 86.3 24

2-3-1 5.7 1.53 2.70 0.77 338.7 52.7 84.4 55

2-1-2 9.8 1.18 2.70 1.28 436.5 59.5 86.4 6.4

" 2-2-2 9.8 1.39 2.70 0.95 344.2 44.9 87.0 24
2-3-2 9.8 1.53 2.70 0.77 271.7 42.0 84.9 323

2-1-3 14.8 1.18 2.70 1.28 378.5 83.6 77.9 4.9

2-2-3 14.8 1.39 2.70 0.95 276.4 69.4 74.9 24

2-3-3 14.8 1.53 2.70 0.77 202.8 61.5 69.7 48

3-1-1 6.1 1.18 2.77 1.34 489.8 60.0 87.8 24

3-2-1 6.1 1.39 2.77 1.00 406.7 43.2 89.4 96

3-3-1 6.1 1.53 2.77 0.81 346.7 39.6 88.6 291

3-1-2 10.7 1.18 2.77 1.34 436.5 55.6 87.3 24

3 3-2-2 10.7 1.39 2.77 1.00 344.2 40.9 88.1 72
3-3-2 10.7 1.53 2.77 0.81 271.7 38.7 86.1 151.3

3-1-3 15.0 1.18 2.77 1.34 385.9 94.1 75.6 8.5

3-2-3 15.0 1.39 2.77 1.00 285.1 54.9 80.7 48
3-3-3 15.0 1.53 2.77 0.81 212.3 38.4 81.9 150.9
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Fig. 2 Curves of water content of one-dimensional ponded water

infiltration (2-2-2)
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Fig. 3 Relationship between dry density and volume of entrapped

air after infiltration
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Fig. 4 Relationship between initial water content and volume of
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entrapped air after infiltration
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