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Characterization on the Relationships among Rainfall Intensity,
Slope Angle and Pore Water Pressure by a Flume Test :
in Case of Gneissic Weathered Soil
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This study was conducted to characterize on the relationships among rainfall intensity, slope angle and pore
water pressure in the gneissic weathered soil by landslide laboratory flume tests. Under the several test conditions
dependent on rainfall intensity and slope angle, the authors measured pore water pressure, failure and displacement
of slope on a regular time interval. According to the test results, the increasing times of pore water pressures have
direct proportional trends to the rainfall intensity. The pore water pressure was increased earlier at the head part of
slope than the toe part. Compared with the test results of Chae et al(2006), the results of this study explain that the
seepage velocity in the gneissic weathered soil is slower than that in the standard sands. Tt results in faster and car-
lier increase of pore water pressure at the head part of slope due to slow flow of water in the gneissic weathered
soil. In case of the relationship between slope angle and pore water pressure, gentle slope angle has faster increase
of pore water pressure than steeper slope angle. It is also thought to be due to slow seepage velocity and flow
velocity in the gneissic weathered soil.

Key words : gneissic weathered soil, landslide laboratory flume tests, rainfall intensity, slope angle, pore water
pressure
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Fig. 1. Schematic description of the flume test equipment (after Chae et al., 2006).

9] &78%e] F2EYgo] EAol).

NI AFAAN, 47 22345, 18
3 BYmEs A gk 3.0 mx0.9m N2 74
B ApAREE 270l 22 20 mmet 1.5 mme) =&
o] V| Fo8 FAEo s B BAE & A=
£ A0 9lor, 77k = 100~1,000 mm/hre] B
Ao 22 & J== AFe] HATA+Y dE2
28] 2EE  J=E SATENE2 9, 2006).

ASAAAE A REER W 19 245)
S 7579, E% EFEE BRE 7188
gt vlolE] 2A, 23 AFEAE E AEIER b
A &8 A% AR 88 0F FAE Qi)
EZUe Q1 7] wslE 3RlE] Y]
EREXR 7AFE ot 22 10em(Pl), 70 em(P2),
130 em(P3) A2]9) ExX vlgo] A7 25cm, 5°] 9
oan®] ZHEFRAE Pl AXE 102 HHoE A}
EE S5 A e B3N H9E
gelsly] Y8l Ry ez} AYR &9 FH 20cm
7o R BER T AXEth BES| 47 9 4
9] A& AF 2 AAE BFFY] fsle] A A
B2 Bz {23 Aleld] 42} 10em HEoz Al
AR #Jssnt

o9} 72 Ay AR ol vt Q. vz} 3uje}
UAg 2gsE 20E ME O Rje] x|}

£

A9 A el A A 2 B A, RS
HYATHAE L <, 2006).

SEAH =

2EAHL A3 FFEE 20053 oE 2RI R
Za o7 wAE A8 AFA QoA AH st Heet F

SlES AMSIE o, g ASE ARES AN
£ Ads] 98] A=A B @FEE MBS
oz ARSIt

ARES BEAEGS FARY| §i8le A7 A
3 x]eje] ¢l BEshe EFAISE AFsl) BA A
Balo] oJgk Y=A P HIFARE AAlsIeH, S
ol W2 o e WHIE 971 AsiA A A
(Liquid Limity |83 &4 44| (Plastic LimitA 8-S A
sgich B A3 AgE Huly)l F3lES) AlRdAE 4
3 Table 17} 7201, olejgt AAEE T3l Y
o) ol 22 BFe) mE AFE Huiel FslEE
% SPof| B3}, Fig 2 At F3kES] AEAA
P Balo] 73 YEFETAL vER Aotk

3, EARA Ao AwEA seks 9l AHA

A ES Axsgnh AE A Fo dEE 137 glem®
olpom ol Mg @ jRuEzkS Table 2 WE
W wpep gt



60 AL - o)dT -

Table 1. Physical properties of the gneissic weathered soil
in Jangsu area.

Physical properties Results

Pebble, % (>4.75mm) 0.00

. Sand, % (4.75~0.075mm) 99.99
st;,n Silt and Clay, % (<0.075mm)  0.01
Uniformity coefficient (Cu) 32
Coefficient of gradation (Cg) 1.13

Specific gravity 2.62

Liquid limit (%) 279

Plastic limit (%) 19.51

Table 2. Results of direct shear test.

Properties Density Cohesion  Friction angle
(g/em®) (kg/cm’) ©
Results 137 0.60 0.0
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Fig. 2. Grain size distribution curve of the gneissic
weathered soil.
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Fig. 3. Distribution of moisture contents on each position
along the cross section and the flume.

W &3 2t} Fig 32 2¥4ddo] 84 olF9 7
ARolM 248 gen) BEZ e Aot} AR A
o2 BF ugRx ezt B2 202 e
o, SHREXAA Q] )7} AR ERA Y TeH|E
o} ZA B Ao YElgh

Fig. 42 AEAFEN A7) ul2 7= wist
E vebd AHolt}. B8 B9 AR(P3)] AXg 7+

Table 3. Cases of the flume test using the gneissic weathered soil.

Test conditions

Test No. Remarks
Rainfall intensity (mm/hr)  Slope angle (degree) Density (g/em®)

SL-7 250 25 137 open gate

SL-8 200 25 1.37 open gate

SL-9 150 25 1.37 open gate

SL-10 200 30 1.37 open gate

SL-11 200 35 1.37 open gate
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Fig. 4. Distribution of pore water pressures on each
positon along the flume.
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