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To improve the limitations of rainfall-based slope warning system, a new framework that integrated the hydro-mechanical slope analysis and wireless sensing modules for field key properties is under

development. The target failure modes in this study include both surficial failures due to reduction of matrix suction and deep slips with failure surfaces in the saturated zone and triggerred by increasing

of pore pressure. The long-term goal is to establish a customized, time-dependent warning system for highway slope failures triggered by rainfalls..
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Coupled hydro—-mechanical stability analysis

. ’ &R B IR IR TR AR
, g ZEERFBERE d,, Time-dependent failure prediction
é F:/ (Crltlcal depth der) : 7

C +y, -h, (z)tan ¢"
.COS* ,B(tan L—tang )

%Elﬁﬁﬁéﬁgﬁ —— Ohr
(FS of deep—seated slide) -

din, der (cm)
(e

d b 3GREERAR A i NaKEE
SIS AN —— =
3 y tang' ="/ . ERakE
_ sat - = = = d_ (Collins ,2004) (3G G ) I C - - b
FS = _ | ) ot 2000 | ateway : (Capacitance moisture probe)
d t 4 3 2 5 0 1
j/sat Cr SI n ﬂ COS ﬂ ysat an ﬂ Pressure Head (cm)
W = 120 — — — 100
292 — — 100
ﬁﬁ j-'.l ’Jy % Current progress B Raintal || i
ID 05 = — dep 25 — 80
= - | gp E dep 60 —_
E _ g w— =
AN D 288 — WM“ = ; i — &0 E
— D — 60 £ 2 ! =
— KN NBREBIES : £ 3 o . -
. . . . S — 2 ' — 40 LE
= 3 H | . g
2D hydro—-mechanical slope stability analysis 2. —eE o Fes “M.|w'wmw.‘mMm_ 5
= 1 U I
T M I il
. H | lllJ.l ”ld I ) R L L B BN
T 5 KR | ! | ! ol ! 5(10/18 5/26M8 6/9/18 6/24/18 T' 7.;;1{}?:),’?3#13 BI23(18  9/TN8  9/22118
Djﬂ‘»ft%}g’ Q,ﬁ—iéﬁ « AD ~ CD 8 6/9/18 6/24/18 Tia18 Tlme (M/D/IY) B/23/18 o718 9/22/18 me ( ) - - ) :
EAGER  HAASER:BC P
e R Lo e
B e i s e
EE/E /I A(zoog) ©) R RRRE AR
A
Distance (m) :;;FM — " g 0.0
J°E”:/L::°:e' , o LEGEND. ) 00 _----"'"'"":::::::::::::::::::::-“ 0.2 —_____ ___ _____ ___ _____ ___ _____ ___ _____
§2_Nov_15% F:f%iégieﬂl 10302525433 - g 00 — gl;lm 2 » _'..'..'..'..':T..':..'..'.:..'_.':_.'.:.'..'._'::_.':..'..':..'..':..':..'::..'..':..'..'..'.::..'::..':..'..'..'.r..':..':..':..'..'.'::.."7.:--.‘;'\
e e & & Sam E \
i i ; R ) ‘\\\
B f " £ 008 U Som
g 89— losm
S5V b 0z 0.10 - 4
Meried f&fo'ffn' aaaaaaaaaaaaaaaa | | | | | | | -1.0x10 | | | | | I I
i g ;:Z?:':; iiii B TRE— )] 10 20 30 40 50 60 70X103 0 10 20 30 40 50 60 70X103
s e —_—
oo N _ .
| i 455 PR ST 47 4 4 L 85 Mzt EEE R IE
- AT - : (Surface motion response)
(Limit equilibrium analysis) (Hydraul ic response) P
ax ' '
KEFTEEEX (Time—dependent warning system) | |
FS C 7/sat ywu)tan¢
ysatd SlnﬂCOSﬂ ysat tanﬂ N
N ~
R .-%) h
B § W= <1.0
] 1w 3
3 ‘B" 1.0
B} |
| +
B i Failure
| ; Failure . .
e wm e w Time Time

ERBBEERBESKERE Mt EEEM T KUAERE

(water—content-based warning) (Pore pressure-based deep slip warning)



