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Upgrading of wireless monitoring modules and maintaining of testing
sites for highway slope failures

i?ﬁﬁiﬁiﬁﬁﬁpi#
¥om! Ex gl Ee g 2 S T
Tseng, Wern-jier ~ Tsai, Li-Hung Chang, Wen-Jong Huang, An-Bin.

‘R AH LR
SRAFTEREALE

F2

PG A SR SREHATE R Bl LA NEA TR E
Wity g R RIHTE TFE AT B L A T (MEMS) R I~ i £ 4+ 5 e (10T)iL
R B E RISk R AT 2 PEERCS AP S HE S S
2 NRGEH HN T RRRRS R AR T Y HRG ER e R
AERFHIPL LT P ERET RSN kD1 8 3R BRER LT 46 R
AERATH OB AT R EIEEES TSN > 2 PYWALL 8 A 1732 4
BURH 7, 2 A AMAZ P KR ER RS @ TSR REL 2
BEEMA SR TR S S AR S B m e At R 2 BT 414
T2 R AT ERLEEE S B ERER T BT HALBECET AL Y
FEFR AU E RS 2RI RSB IE R Y LI ARG
FETR IR SRZFERS  RBPEL ot (T AR P LT
2 B dg o
Mt @ 2R ERAE - RAT R E k4 4 EMELH - REFFE L S

Abstract

To improve the limitations of rainfall-based slope warning system, a new framework that
integrated the hydro-mechanical slope analysis and wireless sensing module for field key
properties is under development in Institute of Transportation, MOTC. Wireless sensing
modules adopting micro-electro-mechanical system (MEMS) sensors with wireless
communication components are developed and deployed in the field. This project continues
the on-going research to maintain the testing sites and upgrading the modules to 4G network.
A new shallow failure site located in Highway 18 has been added in this study. A new module
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for retaining wall inclination monitoring is deployed and a soil-structure interaction program
PYWALL is adopted to predict the pre-failure deformation of the retaining wall. A cloud
platform capable of data storage, display, and warning is also developed. Combining the
real-time monitoring of ground hydraulic and mechanical responses and rigorous coupled
hydro-mechanical analysis, a customized, time-dependent warning system might be feasible.



