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6. Development of Monitoring and Alarm System for Debris Flow*

by Yasuo TOYOSAWA** Shigeo UMEZAKI*** and Noriyuki HORIF****

Abstract: Various measures, such as weather forecasting, prediction of debris flows, evacuation
drills, etc. were taken to avert accidents at construction site caused by debris flow. In doing so,
factors found indispensable to preclude debris flow accidents are as follows; (1) Detecting a flow
without fail, (2) Issuing evacuation warnings, and (3) Safe evacuation.

This research examined the requirements for (1) and (2), and developed a new monitoring and
alarm system for the debris flow which satisfies the need for “definite” safety.

Almost all debris flow detecting systems at construction sites are of the hazard detecting variety
whereby an alarm trips only after a flow is detected. Evidently the hazard detecting system does
not work while in safe mode (a debris flow has not occurred) or indefinite mode (a system failure).
Only when the system does not in itself fail will the censor detect a debris flow and trip an alarm.
Should the system malfunction, the alarm will not register even when a debris flow actually occurs.
A salient problem with the hazard detecting system is that no one can notice a detecting system
failure in indefinite mode.

On the other hand, the “Safety Confirmation Type” system invariably functions even in safe
state and performs safety self-checks. It continues to report “safe state” with a green light, etc.,
and trips an alarm when safe mode shifts to indefinite or hazardous mode. Accordingly, the “Safety
Confirmation Type” system is indispensable for accident prevention since it can detect a debris
flow and trip an alarm without fail. In other words, the “Safety Confirmation Type” guarantees
“definite” safety. ;

In this study, a monitoring and alarm system for debris flow, which satisfies the needs of a “Safety
Confirmation Type” as fail-safe, was developed, and continues to confirm its principal factors as
followings:

(1) Detecting wire,

(2) Alarm effectiveness,

(3) Battery power for backup,

(4) Fail-safe controller and electrical wiring.

The system reports its “safe state” with green light when all the above factors are verified as
“YES”. It can also indicate a possible failure of any of the above four with an individual color light,
enabling immediate remedial action.

Keywords; Debris flow, Monitoring system, Alarm system, Safety
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Fig. 10 Infrared thermometer.
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Table 1  Difference between “Hazard detection type”
and “Safety confirmation type”.
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Table 2 Unate transmitting for the safety information.
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Fig. 11 Flow-chart of monitoring and alarm system
commonly used.
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Fig. 12 Circuit diagram of monitoring and alarm system commonly used.
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Fig. 13 Flow-chart of fail-safe monitoring and alarm
system.
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Fig. 14 Circuit diagram of fail-safe monitoring and alarm system newly developed.
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