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Study of moisture dynamic response and underground drainage test of subgrade
model under water level fluctuation

LIU Jie, YAO Hai-lin, HU Meng-ling, LU Zheng, YU Dong-ming, CHEN Feng-guang
( State key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China )

Abstract: A laboratory model experiment system for subgrade drainage is designed and processed (declared a national invention
patent); and the study of the subgrade moisture migration and laboratory underground drainage experiment under the influence of
groundwater level fluctuation is conducted. By changing the height of the groundwater level, the dynamic response of subgrade
humidity is studied in the case of without any waterproof measures, adding ordinary sand cushion, new drain material as underground
waterproof and drainage base; and its effect of subgrade is evaluated. The results show that under the influence of the groundwater
level fluctuation, the moisture of subgrade near the groundwater changes with the water table accordingly, the upper soil moisture has
a relatively substantial increase because of the capillary action; when the water table is low, sand cushion plays a good waterproof and
drainage effect; when the water table is high, the rise height of capillary water within the sand cushion is higher than the height of the
sand cushion; and the subgrade moisture has a greater changes; new drainage materials can prevent the capillary water entering into
the subgrade effectively; and it has good waterproof and drainage effects.
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Table 1 Basic soil properties of Hongshan clay
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Fig.1 Outlet and evaporation correction bottle
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Fig.2 Servo flow permeameter correction bottle

AR oy SR B R A (10 KT B S Al 5 /KR
Xt AR 2 AR EAT T 512, T AEAR R G
HH AR L3 s 512 TR TG0 o P S 8 RV Bt R SR 1Y
brdfE, DA, HUBERF s SE R R KR AIE fih 21
(¥ L e S AR A 85% A A o Il RSk R



510

) ANEE ARALIE T B LSl AW N SR B HE AR BRI T T 2919

Wl kA 2 B R, 6, =0,p » 373 T bL
R B K AR FRAL TG KA M2, B 3 e,

ARG K%
13
N

10 100 1000
TR ) /kPa

B3 Bl i 7K RRE 25
Fig.3 SWCC of Hongshan clay

T Van-Genuchten #7 CFEFR V-G %)
I KA origin7.5 X - /KFRAE i 2R 560 k15 1 2
MEHEHA TG, BRI T LR A V-G BIRR
IR LR SHCh : WA KE G =0.423, BE&T
K#F 9 =0045, H'e V-G BRI S a=
0.021kPa™, n=1.27, m=0212 6, HFIBIEZRL
k, =4.74x107m/s
2.3 BRERIRRF R LA
231 PRI A

Shy 97 1 s R AR A s s o R e e ) P T A
N TCVE AR, BT R R A A S AR i A
B, BIRAR SN K 24 m, 55 0.8 m; A
1.6 m, R IHIRKSE T 050 bk 3 MK, &
ANFE T IORETIE R ST 4 0.8 mx0.8 m, BF MR AL Y
FIHE SN 0.8 mo SFEEIEHHT 4 28, 0
RIS, PR R AN R, SRR
FHANEE 2 (1 vk, R T 95 5, Sy s
JEH R A 10~15 cm, EMSEERON T E —
JZ N EARTE 1~3 em Z 8] FIAT BN A1 34050 Bl 12 1T
WA FEAKZ, RN 10 ecm, FF b K
TEHE IR P B U, HERA 2 L N
Bl — 2B K+ A, Bk IS b i gk -3 N
WA LB S K PV, RIS 1R A A o SE )
TEFE A R AR TR AR

R 1) =3 IS 883 FH ) A VT i 2 B
WURMLE) £/ MP-406FDR + 3 /K /0 1 2%,
MEREE: 2%, & 0~100% (m’/m) . &K
FYSLWCEAE 030 0.54 0.7 m m AT E, KR
O WRRAR 1 BIBERIAE 3 1R ) k. 1-17, 127,
1-3%, 2-1%, 2-2%, 2-3%. 3-1%, 32, 337, WA
Fh 1 W, L EKER, B IUR S K RS AR
FOKRZ bR KR 4. UG IR LA A
NS AT AT AT E WA 5,

o y=1.1553x+10.69
45 a y=14618x+3.88

x y=1.527 1x+0.681 9
40 + y=15182x+1.14
= y=1.699 8x-3.263 8
m y=13612x+5479
x y=15178x+1.8915
30 e y=1.651x- 0.31
¥ = y=1.631x+2.4993

IR K%

18 21 2 .
R K%
B4 FEIKRSEREKERIRE

Fig.4 Calibration of weight water content and
volumetric water content

Bl5 BREAETISTY)E
Fig.5 Physical figure of subgrade model
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Fig.6 Sketch of cross-section of subgrade model(unit: m)
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Fig.7 Changes of soil moisture at the height of 0.3 m
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Fig.8 Changes of soil moisture at the height of 0.5 m

40

~ Ui
= 2
—— 3RIAYA

RS K%
S

0 10 20 30 40 50 60 70
1)/

B9 0.7m R AR ERL
Fig.9 Changes of soil moisture at the height of 0.7 m
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Fig.10 Changes of soil moisture at the height of 0.3 m
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Fig.11 Changes of soil moisture at the height of 0.5 m
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Fig.12 Changes of soil moisture at the height of 0.7 m
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