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(1) ICEAS-11040: Yu-Chan Chao & Chun-Chieh Hsu,”Life-Cycle Assessment on
CO. Emission and Reduction of Green Construction Fence.”
Q1: Can computational approach be employed for your comparative study.
Al: It will be more difficult than experimental one.
Q2: Is your experimental site opened or closed?
A2: It is an opening area.

(2) ICEAS-11001: Sarapon Treesuwan & Komsan Maleesee, “Environmental
Effectson Shrinkage of Fresh Motar”
Q1: Can we employ ultrasonic testing technique to detect the shrinkage effect?
Al: Yes, but it costs more and we didn’t consider this.

(3) ICEAS-11050: Li-Jeng Huang, “An AHP/GM-Based Quantitative Method for

Dynamic Risk Assessment of Debris-Flow Hazards.”

Q1: How many real cases in Taiwan have you verified by your model?

Al: At least 2 real cases have been checked. However, the data is not so enough. Of
course a successful model needed to be verified using more cases.

Q2: Is the analysis before or after real disaster?

A2: In this paper | employed the occurred case to test the model. In the future
application this model can be employed to predict the potential risk before
occurrence.

(4) ICEAS-11046: Kuo-Chung Wen & Ching Wang, “A Parametric Modeling of

Construction Frame in Yingzao Fashi.”

Q1: What’s the proper terminology of Yingzao Fashi in English? Is it the same as

methodology?

Al: Not the same. It seems to be construction works, specifications, and rules in

classic works.

(5) ICEAS-11043: Jaeyoung Choi & Hunsik Yun, “Removal of Siloxane in Biogas
Using Absorbent.”

Q1: Is the technique costly or inexpensive?

Al: It is not very expensive.
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An AHP/GM-based Quantitative Method for Dynamic Risk
Assessment of Debris-Flow Hazards

Li-Jeng Huang®
4Department of Civil Engineering, National Kaohsiung University of Applied Sciences,
Kaohsiung 807, Taiwan, R.0.C
*Email Address: ljhuang@kuas.edu.tw

ABSTRACT

An innovative quantitative approach for dynamic risk assessment of debris-flow
hazards using the integrated skills of analytical hierarchy process (AHP) and grey
modeling theory (GM) is developed and verified with a real case occurred in Taiwan.
Theoretical model of AHP is first built for risk assessment of debris-flow hazards
where 9 important influence factors considering topological, metrological and
rain-fall conditions are selected and their relative risk impacts are analyzed. Among
these 9 influence factors the GM(1,1) models are employed for intensity of rainfall
and accumulated rainfall while linear model is employed for duration of rainfall for
prediction. Two predicted schemes are proposed: (1) Single-step prediction (SSP)
scheme, and (2) Recycling point-wise prediction (RPP) scheme. The real case of
debris-flow disasters occurred Taiwan is tested by the use of AHP/GM: the
debris-flow occurred in Tung-Men village, Hua-lien, June 23, 1990. The results show
that the proposed AHP/GM integrated quantitative dynamic risk assessment schemes
can provide early precaution, warning and alarming in time for the occurrence of
debris flow disaster. Using appropriate grey modeling for dynamic influence factors
as well as AHP framework and criteria can successfully predict the risk change of
debris-flow hazards.

Keyword: Debris-flows, Analytical Hierarchy Process (AHP), Grey Modeling (GM),

Grey Prediction, Dynamic Risk Assessment



