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Auto-monitoring System of Expressway Slope Based on Sensor and Wireless Modes
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Abstract: For development of suitable automatic monitoring system for highway engineering slope safety, the
experimental study of slope safety automatic monitoring system is carried out in the construction of Guangzhou-
Lechang expressway project. Based on the existing technology and field conditions, the practical automatic
slope monitoring system is developed. (1) Plate carrier probe in series monitoring system can be applied in
deep displacement of slope as it solved the problems of more wire and limited probes at single hole in parallel
connection of in-place inclinometer sensors. Plate in-place inclinometer sensor has simple structure, easily
processing, convenient installation, and accurate positioning. (2) The displacement monitoring meter outside
the top of slope cutting uses open cutting slot method for installing displacement sensors. According to the
geological conditions and slope state, it estimates the range of potential sliding surface to determine the
foundation pile position. It can realize automatic monitoring the displacement outside slope with rational and
feasible technology, convenient implementation in field. (3) The system for monitoring data collection,
transmitting, receiving and processing is suitable for on-site monitoring. Wireless connection between the

stations can reduce the difficulty of installation and improve the system security during construction period.
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Low power consumption design and photovoltaic energy system provides continuous working conditions.
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Tab.1 Comparison of slope stability monitoring methods
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Fig.1 Sensor probe types of in-place inclinometer at home and abroad
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Fig.2 Series method and installation process of plate in-place
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Fig. 3 Block diagram of working principle of

probe series system
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Fig. 4 Measuring principle and computation method of

cutting top displacement meter
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Fig.5 Installing cutting top displacement meter in section

LKO +600 of Guangzhou — Lechang expressway

4 HEBEINENRERSFLABAE

4.1 MBFBEEIRELELH RS

AW B A i i B 8 B Ak T &R S H A
TRGHM: IIGEAE R AT K I 7 58 FE AL
PR PR G L, RGN 6 s .

I BAAL BARAE R — At 53 23 2 — A
HEORAER S Y, SR B AR AT 04 %
FEIE I W /N S A5 s, AR R 1 O i
PRI ST = ook I v L VA AR e IR v



25113 HOEHA, 4. FETRERESATCEA R A B A sk i R 5t 45
USSR Lk R R N\
TN RN L

R RUE S () NV N U 2 AN YL D)

SRR OV N Vs NI VA AN 1)

e e e e e A e e

il W xi2 W in

EAA A4 Ap AL p 4t
e
H

~~~~~~ bip=s M ri2 W xin

S A 7
. A et -
« y BEBEL

A r{: BAE A CF L) J

® st A P
4 A\ ¥

KA B2 THUBY) } ;
( ;/

o HAR AT R A

__________________ >

Mg Pt R B b LR )

E6 HBILENRZEELE

Fig. 6 Structure chart of auto-monitoring system
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Fig.7 Structure and entity photo of field data collection and transmitting system for monitoring slope of Guang

zhou — Lechang expressway
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