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Abstract

Heavy rainfall will increase the groundwater level and induce
groundwater seepage erosion to result in soil loss and landside. This study
validates the theory and calculation model established by Hong(2019) to
establish the critical groundwater level and critical seepage erosion length
of deep-seated landslide. First, Lishan landslide was selected. Through
laboratory experiment, including the compaction test, the K value test of
Darcy’s law, and the triaxial test of compacted drainage, the parameters
required by the theory are obtained, and then brought into the theoretical
formula of slope failure to calculate the criticality of deep-seated
landslide. Groundwater level and critical seepage erosion length are
compared with the analysis results of the Bureau of Soil and Water
Conservation. Prediction of the critical groundwater level is consistent
with the actual location. The seepage erosion position is shorter than the
estimated position of the model of the Soil and Water Conservation
Bureau, which can be further confirmed on site.
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%41 B ELrITE%

R IO e, | BRI S
e | FRRREp |Gt b= N R AR MR A
£ m)2E@ | [ AE) | 0
8 2.38 1565.5 55.44 55.4 44.6
16 1.19 412.5 14.61 70.0 30.0
30 0.59 280 9.92 80.0 20.0
50 0.297 180 6.37 86.3 13.7
100 0.149 129.5 4.59 90.9 9.1
200 0.074 115 4.07 95.0 5.0
BE |0 141.5 5.01 100.0 0.0
B 2824
412 # R #E5%

H R4k o %R v CRBERSF AL ZFHBA
By 2B ERERARE R ke E 24044224397 > 31
B 5 kBI17.1%F 7% 50% A 1.73 (gem?) -

%42 BP I EE GG AETE 2
FokE | WELAE | WHELAE O RFIE MERA| CRA

(%) (g) |[+&F21#(g)| (9 | (g/en’) |(g/cn’)

6% 4085. 5 5723 1637.5 | 1.73 | 1.598

10% 4085. 5 5860. 5 1775 1.88 | 1.696

14% 4085. 5 5951 1865.5 | 1.97 | 1.726

18% 4085. 5 5935. 5 1850 1.96 | 1.684

22% 4085. 5 5908. 5 1823 1.93 | 1.615
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%43 By I BT LREFTEL

TokF | FELR T Biigd PR TS 34
k (g)
(%) 4 (g) (g) (g) (g) (%)
6% 136.5 133 3.5 90.5 42.5 8.2
10% 141.5 136 5.5 92.5 43.5 12. 6
14% 145 136 9 85.5 50.5 17.8
18% 152 140.5 11.5 92 48. 5 23.7
22% 183.5 166 17.5 88 78 22.4
176 = y = -0.0024x2 + 0.0756x + 1.135
R? = 0.983
| (17.1,1.73)
£
Z
>
.“i
é
.
a

Water Content(%)

W42 R¥ I EELAGTHE
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413 2B P%
FEHREX AL 44 T 3529116 % 103 cm/s » T YRR A T

244 By 2 ERERRK

Coefficient of

Initial head | Final head | Time interval | Ln(h

Permeability
(h))(mm) | (hy) (mm) | (sec) (At) | 1/hy)

(K)(cm/s)

0.05

900 850 70 2.972 x 1073
715
0.05

900 850 74 2.811 x 1073
LIS
0.05

910 860 67 3.070 x 1073
651
0.04

900 860 58 2.853 x 1073
546
0.06

905 850 80 2.852 % 1073
269

4.1.4 TR %ivE R

BAGERIEAZ FINZRARA o 2452 Fl43 0 5 RS
F303. 4 kg/om® P o PEORREAR R ARH 4o 0 A 2 RUR o ML 11 3.4kg/om’
B4 o BRlindiz KB 2R BAEA6E FlAdrs o HiE % § - @

e N2 EoRE R AR RIS TEM I T 0 BT A - B R
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5 N P . B N IS | P s .
KBRS 2080 RIVERA FA %0 BRSNS /i'}i_,f&»ﬁ%

AR F > T BRI R Y 64 4548 T2 18 E0.131emY/sec

545 BRARA X

Pressure Drainage
Time(sec)
(Kg/cm2) Volume (gm)
0 0 0
20 0.6 0
40 1.2 0
60 1.8 0
80 2.4 0
100 3 0
112 3.4 0
120 3.4 20
140 3.4 44
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Time(sec)

0 20 40 50 80 100 120 140 160
4 — 60
Threshold Pressure
(3.4 Kg/icm2)
357 —+————+ Pressure Vs Time Z&—F 50
(O—E—C€) Drainage Volume Vs Time(sec)
Q
3 — +
40
25 - 5§
E + ;
o / 30 E
o) /7 -
! // —
I 2 3
y 2
n;.'f 15 . ///// .E
/// D
ya 10
1
05 e /,/‘5/ o o © o—0 0
0o : | : - 10
o 0 4 %0 go 100 4 MO 4g
Time(sec)
M43 B4 BrappEpn
346 #RERRDHERD
, . . |Total Sediment |(Water Water water discharge
Time(min)| . . : 3 3
weight (g) (weight(g) |weight (g) [volume (cm”)|(cm’/sec)
0 0 0 0 0
2 178 57 121 121 1.008
4 39 13 26 26 0.217
6 26.5 11 15.5 15.5 0.129
8 22 7 15 15 0.125
10 20 5 15 15 0.125
12 19.5 2 17.5 17.5 0.146
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Drainage Volume(gm)

-~

Time(min)

0 2 4 6 8 10 12
200 — 100
180 90
®—@®—® Drainage Volume Vs Time
160 — OO0 Drainage sediment Vs Time 80
140 —
£
RS
120 — =
E
100 — k:
0
)
80 — S
c
i
60 o
40 —
20
0
Time(min)
Bl 44 3Kz RPRAEHTLEN
c i R f %o 25 5 10cm > 7 % & A = 78.54cm’ » {148

2 §dh i

V=Q/A = 0.131/78.54 = 0.00167cm/sec °
Pp(4j)ss » v id

0.0029116

L=< (HW T HP) ~ 000167

(Hy + H,) = 1.74(H,, + H,)

FREP O ERBLBAALF O PILRER R & 0TRR K
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BLH > 2 F R BRI F Ao
4. 290 3 TR GRARE R IER
421 B BB &

Bl4.5: ATRHHIE S-1 BB ES RV B FHERIEMVER , + & 3
FRI6ET82 % » T 3 SR FPL B FE R R L gk R L
105 B = $) b B3 F 3 TRIEILE FREE TR A 9(2016) -
2012#610%. 7 5 frd B Bk i=16752 % » 3]G + S-12 TDR ¥ #:
B3R BRI G BT R T RR 2 > REA 7 o Bl4-5EUE
BE AR A BRI E B L4001 KT R L 13720 % > B 425 1638
D RTRERII3T SRV R o TH AR S23R o

247 BA k2 RFHABLFTH

FrEE |\ rBEREFM) (BT EsaMm a3 £(n)
T ¥ 1.15 6 1661 23
& 1.1 13.6 1668. 6 30. 6
AR 1.05 15.5 1670. 5 32.5
B 1 20. 6 1675. 6 37.6

31




M & o5
W o TORIC B i 9y R |
-0 LT R |
H #7L .
| —S- 13k 3 @me ]

27*200

1750

1700 —

1650 [~

1600 [~

1550 |~

1500 —

TOR JthF23m BRERE

TDR-S1

s1EENESAING
BH-1

50 100 150

200

250

300

350

400

450

500

GALENA  versionsoz

HEL
AlEEE

HEEEE
L

Analysis: 2

Single Stability Analysis
Method:  Bishop Simplified
Surface: Circular

Results
Factor of Safety: 1.00

Edited: 21Sep2014 Processed: 21 Sep 2014

W45 5

TSl peERIEEL G -5 W

(b)315 B

32



422 TR ¥ TRZE AL R

PR B ERE N RS 2 B TR AR
Ko BT 2B SE RPN RRAITE R AT

Bxig% A 1.73 (g/cm’)

Bz ke 2 18%

mE A4 C 48172 0 (Newton/m”)

AL @ = 38R

AmHE a=23% °

H=23m

RyEmE A (3b) > 217 He = 18. 1T > HRA5-12 > 4 43 %
PABIE1 052 FF o B R ApiT o V1955, 1.2. 4545 » 24 7R

~m

B E R G L=174(H, +H,) =1.74(18.17+ 40) = 101.2m > e 3+ % 7
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