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The Effect of Rainfall on the Stability of Mudstone Slope in
Consideration of Collapse Record
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Abstract

At the mudstone slope located on the roadside of the Seokri area in Donghae-myeon, Pohang, Gyeongsangbuk-do,
this study was performed to analyze the effects of rainfall on the stability of slope through seepage analysis according
to the precipitation type of the mudstone slope, referring to the actual case of slope failure. For this, precise geological
survey, geophysical exploration and drilling survey for the slope where the failure occurred were performed and followed
by analysis of detailed soil layer. For the section where failure surface located, the durability reduction of rocks was
measured through slaking/swelling tests and the permeability was measured through in-situ permeability tests for each
soil layer. In addition, the change of strength parameter and process of instability were analyzed by back analysis, using
Talren 97 and Slope/W programs, in the slope. By applying different precipitation conditions to the geographical
conditions of the slope that had actual failure records, the stope stability was analyzed by seepage analysis according
to duration of rainfall and rise of groundwater level resulting from the flow of rainfall caused by development of

geological structures and the slope surface condition.
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(a)

Fig. 3. (a) Master of sectioned diagram, (b) Result of resistivity method
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Table 1. Coetficient of permeability for each layer

tem Us.Ccs T Coefficient of permeab‘ ity(m/sec) Mean (m/sec)
Residual soll GC, GP 7.3x107° above 2.0x107°
CW soil CL.SC,GC 3.5%X107% ~ g.2x1077 8.5%107°
HW Mudstone 50x107% ~ 2.1x107 3.0x107°
Faul | Mudstone 3.0x10° ~ 8.4x107° 5.0%10°°
MW (bedrock) Mudstone 24%x1078 ~ 6.8x107° 2.7x107°

BElo] AeHAF 2 5, 2001).

AT A 4 EZE B4 wetshy] ¢
sto] AlgAbel Waste] FapalEl e 4 &
H2RE 52 - yS, F3kE, S0 oldukHth 2
AGFo2 Bxstu Al dA7he) gidale
(0.5~ 1.0m= HAste] ALY AEH 9 falling head
testS ARSI o 7 Aute Table 13 Zc)

24 A 22t AS 24

T
f

lz} EH(20004) o) R}
AT E A Mﬂiﬂ

gﬁ.—a

ol
A

o
;%_?irﬂ
U U =
o8 ok
)

i)

oo 12

QL o o o rEL
,Sl

Or:

.,_.

_‘ 2
ol

I>~

rid ”ii 2 i‘i
2
P
re
do 9
A
o
ol
g.
r_L,

~D o>"
10
o’-}« i

5’—](2005 A)E AR5 4
FOEFRS 99 49) 7

Fe-ALE L) Al SAtRE

mm, 54 17mm, 64 265mm
L7 wSgen, ARG ATt 0
d 6 104] 0120l A& W7} A« =7] Al&ks)
of 144] 318714 :Hx} Z715He WALS Wt} 24
2 el eJstol A&7 7 A rH R e AT
2ALAZ, 2005)Fig. 7).

-
r_ET‘mlo

[ lo
i
[iA OJN

{
N}
o

Fig. 801]/\1

oA 2

TFO: TG

slaking, swelling

(@)

Fig. 6. Set up measurement instrument. (a) Plane figure, (b) Sectioned diagram

olgy B3 AHe

e

L

Fohes
FoA sie, g3

rﬂr

{b)

How EABP} A% ol
$37h AseIckEie 9)

el =

ol 794 Ao s 7
SHEIR ) Hlel A
747} ApE 9] ok




Sectionl

100 .
i sxH 20 F A HA
18, Tmm/hr 9 imm/hr
80 -
S
40
—— TW1
20 -
—a— TW2
CE B
TW3
() -20 : u
4 S
3
a0 W |
%z{ = - TWE
50 L
—a— TWES
S — | - ™w? [
~100 r
2005-09-0S 2005-09-06 2005-09-06 2005-09-06 2005-03-06 20050306 R2005-09-07 2005-09-07 2005-0%-07  2005-09-07  2005-09-07  2005-09-03
1912 {00 4:43 Q36 14:24 1912 0:00 4:48 9:36 14:24 1912 0:00
& 4 U(day)

Fig. 7. Strain of measurement sensor for each time siot

Y-heightim)

@ w o B ® ® W W B W

M0 W M A 0 10 UO 80 W0 0 20 2 B M0 W

H-cistance(m)

(a) 1st slope failure in 1997

Y-height(m)

Hedistance{m)

{b) 2nd slope failure in 2000, 3rd in 2005

Fig. 8. Model of slope failure
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Table 2. Value of cohesion and friction angle

Type Specific Qras\/iiy, Cohesiog, Friction angle, Coefficient of permeability,
~ (KN/m”) ¢ (kN/m%) D () k (m/sec)
Residual soil 18 10 25 2.0x107
Infilling 18 15 25 2.0x107°
CW soil 19 12 25 8.5%107°
HW 21 20 28 3.0x107°
MW 23 50 30 2.7x107°
SW 25 100 35 6.8x10°°

(a) 1st slope failure in 1997

(b) 2nd slope failure in 2000

(c) 3rd slope failure in 2005

Fig. 9. Result of limit equilibrium back analysis at slope failure
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