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ABSTRACT

The objectives of this study are to investigate causes of highway accidents and their
severities at black spots in the area under responsibility of Chiang Mai Highway District 2.
Accident causes and risks were studied and mitigation measures evaluated by Fuzzy Fault Tree Analysis
method.

Highway accident data in a responsible area of Chiang Mai Highway District 2 during
years 2005-2007 (3 years) was collected to identify accident prone locations (Black spots). The
chosen locations for investigation were the top five highest risk black spots of all road sections were
identified by using Accident Number Method, and the top five locations of all intersections were
identified by using Severity Index method. Fault tree diagram of each black spot for each accident
type was constructed. This was done by identifying an occurrence of accident as Top Event. The
fault events at the level below were then identified and so on until it could not be identified. Fault
events at the lowest level were called Basic Events. Basic Events were then presented to experts
for opinions on degree of risk in terms of Linguistic Variable. Fuzzy information given by experts
was analyzed using Fuzzy set theory to determine the possibility of failure of Basic Events and
the possibility of accident at top level (System failure possibility) could then be obtained. It was
found that 60° - 150° collision at black spot No.l of road intersections (Kongpansatthang

Junction) was 0.0091458. The possibility of accident at black spot No.l of road sections



(Highway No. 118, km 8+000 - km 9+000), which was a crash to permanent structures such as
bridge, steel bar, and sign was found to be 0.0006290.

Five mitigation measures on highway accidents were performed by considering Minimal
Cut Sets. It was found that Driver’s behaviors were basic causes of accident, e.g. fast driving,
drunk, and not follow signs. Environmental conditions of road were also causes of accident, e.g.
wet road and not enough lighting.

Mitigation measures were proposed and their efficiency evaluated. It was found that the
highest reduction of failure possibility was for an accident crash during turnaround with direct-
driving car at black spot No.2 of road sections (Highway No. 1001, km 11+000 - km 12+000) and
was 97.98 %. The lowest reduction was for an accidentally leaving out road at right and left
curves or a crash to light pole at black spot No.3 of road sections (Highway No. 121, km 43+000
- km 44+000) and was 56.74 %.



