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Development of real-time remote monitoring and forecasting system for geological
disasters at subgrade slopes of mountainous highways and its application
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Abstract: The slopes of mountainous highways are of such characteristics as dotted distribution, relatively large number but small
scale, and easily affected by human activity and environment variation. According to these characteristics, an individual slope
monitoring device system is established in this essay. The system mainly aims at displacement and rainfall monitoring, and is
developed based on the GPRS technology. By integrating the trigger displacement meter, grid pluviometer, data acquisition and
transmission unit, and solar power supply device, the system is proved to be economical, energy-saving and highly efficient. Based on
Microsoft Visual C++ network technology and SQL Server 2005 data base, the software system of remote monitoring and forecasting
for geological disasters is developed, which realizes the real-time remote receiving and visual management of monitoring data. Due to
the variety of slope deformation and failure modes, the system also integrates several time forecast models to establish the slope
deformation prediction model database. The monitoring and forecasting system has been successfully applied to Chang-Ji highway,
and provided a guarantee for the highway safety in extremely bad weather.
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Fig.1 Sketch of real-time remote monitoring system
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Fig.2 Trigger displacement meter
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Fig.3 Data acquisition and transmission unit
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Fig.5 Structure of software system

3.1 REGHEMR

KZRGATH TCP/AP Wpill, 5% WL/ S wAs
N K Winsock HLHISZHL GPRS #5422
], RSS2 5 2 P WL AR SE 4@ . R Hh
THENUFRBEIR S5 B AR P UL AT TAERIK, iR
HC SR RS 2% TAERC T 515 GPRS Fibgd
SOEREZ G, 43 FL AR s SE A R S



3686 Fe) +

71 = 2010 4E

Ha e, [RIERE s 3 R g A 2 - BB KRR Y
TSNl AT ASEEL 2 Y AR I R 4 0 AN g i
AL, &1 6 ARG Il T S o

Bl 6 RAEINFE

Fig.6 Interface of system transmission
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Fig.7 Inquiring and visual interface of monitoring data
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Fig.8 Interface of deformation forecast
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Fig.9 Plan layout of monitoring devices in the slope
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