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Abstract

This research presents guidelines for road safety improvement applying
the concepts of black spot treatment and road safety audit. The researcher considered
the Thammanoonvithi road section inside the built-up area of Hat Yai municipality as
a study section. This road section is a main route linking the travel, trade, and tourism
along the East-West corridor of the city. The section also serves heavy traffic volume
in and out some schools during morning and evening periods. The researcher studied
and analyzed the accident data of the study section and found that the
Thammanoonvithi Garden Junction is the most critical black spot location. The
researcher also investigated the physical data and traffic volume of the junction. These
data were then used to analyze in order to propose a guideline for safety improvement
of the study junction. It was found that the roundabout and traffic management
measures are suitable for this area. The researcher applied the traffic micro-simulation
model to compare the traffic and safety aspects in the cases without and with the
proposed measures. The results were applied to conduct the economic benefit- cost
analysis (in terms of benefit cost ratio or BCR). It was found that the proposed measures
satisfy the values of BCR for both traffic and safety aspects. The results from this study
would be guidelines for responsible authority in order to improve the safety at the

study junction in the near future.
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A15199 2-1 USUIUNITITIATOULTASIS) (7D)

Turn left to B

Straight to C

Turn Right to D

g .3

g £ 5 c 0 c 4] = 2

s T E | S\ B2|s|2 3 5|F|F|E|L|R|s|2|3|F|F|F|8|L|R|s|S|3|F 8"
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M20-1130 1 ¢ 1 21 0o f ool o|o|o]o|lo]o|lo|o]o|lo|o]o|o|]7|2]1]o|o]o|lo]ol]o
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Turn left to B

Straight to C

Turn Right to D

S o %

48 £ 5 c ) c ] = 5

S FE |2\ 2&8|8 3|33 ||8||2|&|83|3|3|F|2|R|2|8&8/8|2|8|3|-~
Factor 0311 | 1|1 |21| 1 |15]25|03| 1t [ 1| 1|1 |21] 1 |15]25/03| 1 |1 |1 |1 |[21] 1 |15]|25
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Turn left to B

Straight to C

Turn Right to D

S o %

48 £ 5 c ) c ] = 5

EFE | 8|2 &8 3|33 |¢|8||2|&|83|3|38|F|2|R|2|8&8/8|2|8|3|-~
Factor 03| 1 [t 1|1t |21| 1 |15]25|03| 1 [ 1| 1|1 |21] 1 |15]25/03| 1 |1 |1 |1 |[21]1|15]|25
16001610 | g | 4 | o 1 1| o|o|o]o|lo|o|lo|o]o|lo|o]o|o|a|s]|2]z2|2]0|lo]ol]o
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1601730 g 1 1a o 3 ol oo |o]oflo|o|lo|o]o|lo|o]o|o|w|]e]|s]|1|o]o|lo]ol]o
17501800 19 1 g | 2| 0o o] o] o]ofloflo|lo]o]o|o]o|o|lo|o|w|7]|3]|a]o|lo|o|o]o
18001810 | 5 | 4 |2/ 2 oo |1 |o]o|o|o|lo|o]o|lo|o]o|o]|32|o]|e]|3|0o]o|lo]o]o
18101820 | 9 | 5 | 1| 2 |1 |lo o | oo floflo]o|o|o|lo]o|o|o|wn|w|2]|3|0o|lo]o]|o]o
18201830 | ¢ | 5 |1 | 1 oo |o|o]o|lo|o|lo|o]o|o|o]o|o]|15|w|s]|]2|0]o|o]o]o
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18401830 | 4o | 3 | 2| 1 oo |o|o]o|lo|o|lo|o]o|lo|o]o|o|]e|s]| 1] 1|o]o|lo]o]o
18301900 |\ 4o | v 1| 1 oo fo|o]ofloflo]o|o|oflo]o|o|o|1]o|3]|z2)0o|lo]o]|o]o
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Turn left to C

Straight to D (Lane 1)

Straight to D (Lane 2)

Turn Right to A

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 2.1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25
07:00-07:10 1 0 0 0 0 27 17 9 7 1 0 0 0 0 5 1 0 3 0 0 0 22 25 13 5 0 0 0 0
07:10-07:20 10 0 0 0 0 90 29 17 7 0 0 0 1 a 9 6 5 0 0 0 0 37 24 15 7 0 0 0 0
07:20-07:30 q 0 0 0 0 93 a1 16 17 1 0 0 0 1 11 3 1 0 0 0 0 49 52 6 14 0 0 0 0
07:30-07:40 8 0 0 0 0 118 |45 13 5 0 0 0 0 5 [ [ 0 1 0 0 0 32 23 5 11 0 0 0 0
07:40-07:50 14 0 0 0 0 116 |41 12 18 0 0 0 0 9 9 7 2 2 0 0 0 56 a6 12 11 0 1 0 0
07:50-08:00 10 0 0 0 0 74 39 10 7 1 0 0 0 8 15 5 3 0 1 0 0 52 27 7 7 0 0 0 0

B
08:00-08:10 6 0 0 0 0 59 16 8 7 0 1 0 0 15 16 11 8 1 0 0 0 28 17 2 3 0 0 0 0
08:10-08:20 2 0 0 0 0 a9 16 3 5 1 0 0 0 8 17 5 q 0 0 0 0 41 7 7 3 0 0 0 0
08:20-08:30 q 0 0 0 0 a3 15 5 6 0 0 0 0 9 20 7 2 0 2 0 0 33 14 6 3 0 0 0 0
08:30-08:40 3 0 0 0 0 56 9 qa qa 0 1 0 0 5 23 8 10 0 3 1 0 33 5 0 2 0 1 0 0
08:40-08:50 2 0 0 0 0 a0 17 8 qa 0 1 0 0 10 16 9 2 0 2 0 0 27 9 q 1 0 1 0 0
08:50-09:00 1 0 0 0 0 53 13 6 5 0 0 0 0 17 |25 8 3 0 2 0 0 18 6 q 1 0 2 0 0
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ada

ANYiFngIUBen (518)

Turn left to C

Straight to D (Lane 1)

Straight to D (Lane 2)

Turn Right to A

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 2.1 1 1.5 |25
09:30-09:40 3 0 0 0 0 0 23 13 11 0 0 0 0 a 14 [ 3 0 1 0 0 32 2 0 1 1 0
09:40-09:50 3 0 0 0 0 0 28 7 3 0 1 0 0 10 26 12 10 2 a 0 0 16 1 0 0 0 0
09:50-10:00 6 0 0 0 0 0 37 10 8 1 1 0 0 7 7 6 0 0 0 0 0 26 8 0 1 0 0
10.00-10.10 1 1 0 0 0 0 28 5 3 0 0 0 0 13 25 9 0 2 0 1 0 21 0 0 0 1 0
10.10-10.20 1 0 0 0 0 0 36 9 3 0 0 0 0 5 10 5 1 0 0 0 0 13 4 0 1 0 0
10.20-10.30 3 0 1 0 0 0 26 5 2 0 0 0 0 qa 11 11 6 1 3 0 0 14 0 0 3 0 0

B
10.30-10.40 2 0 0 0 0 0 20 5 2 1 0 0 0 2 3 2 3 1 0 0 1 14 1 0 0 0 0
10.40-10.50 0 0 0 0 0 0 25 5 5 2 3 0 0 0 6 8 5 2 0 0 0 13 1 0 0 0 0
10.50-11.00 1 0 0 2 0 0 21 7 2 0 1 0 0 qa 16 13 2 0 1 1 0 32 q 0 2 0 0
11.00-11.10 0 2 1 0 0 0 16 6 qa 1 0 0 0 7 13 6 2 0 0 0 0 12 3 0 0 0 0
11.10-11.20 0 1 0 0 0 0 18 5 5 0 0 0 0 2 21 2 5 1 0 0 0 14 1 0 0 0 0
11.20-11.30 q 0 o] 0 0 0 17 3 1 2 0 0 0 6 9 3 1 0 0 0 0 28 2 0 0 1 0

GT1



M1391 -2 USHIUNTIIIAIAUUTITUYYID

ada
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Turn left to C

Straight to D (Lane 1)

Straight to D (Lane 2)

Turn Right to A

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25
12.00-12.10 0 0 0 0 0 0 10 3 5 0 0 0 0 10 13 9 3 0 0 0 15 11 0 0 0 0 0
12.10-12.20 0 0 0 0 0 0 6 9 7 0 0 0 0 8 10 [ 0 1 0 0 15 6 3 0 q 0 0
12.20-12.30 1 0 0 0 0 0 7 10 0 0 0 0 0 28 23 21 0 0 0 0 16 13 2 0 0 0 0
12.30-12.40 0 0 0 0 0 0 q 7 0 0 0 0 0 13 13 7 0 0 0 0 17 7 2 0 1 1 0
12.40-12.50 1 2 0 0 0 0 8 5 qa 0 0 0 0 15 11 2 0 0 0 0 14 10 3 0 2 1 0
12.50-13.00 0 0 0 0 0 0 13 19 8 0 0 0 0 12 14 8 0 0 0 0 18 11 2 0 2 0 0

B
13.00-13.10 0 1 0 0 0 0 5 18 12 0 0 0 1 17 22 q 0 0 0 0 22 7 1 0 1 0 0
13.10-13.20 0 0 0 0 0 0 15 15 14 0 0 0 0 12 11 7 1 0 0 0 11 8 3 1 0 1 0
13.20-13.30 0 0 0 0 0 0 16 12 8 0 0 0 0 16 16 5 0 0 1 0 12 q 1 0 1 1 0
13.30-13.40 0 0 0 0 0 0 10 5 qa 0 0 0 0 17 20 6 0 0 0 0 15 7 1 0 1 0 0
13.40-13.50 0 0 0 0 0 0 15 10 2 0 0 0 0 9 10 8 0 0 1 0 12 11 5 1 0 0 0
13.50-14.00 1 0 o] 0 0 0 12 10 0 0 0 0 0 6 9 0 0 0 0 0 12 2 2 0 1 0 0

911
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Turn left to C

Straight to D (Lane 1)

Straight to D (Lane 2)

Turn Right to A

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1.5 |25
14.30-14.40 0 1 0 0 0 0 6 1 a 0 0 0 0 0 0 1 0 0 0 0 9 12 3 2 0 0 0
14.40-14.50 0 0 0 0 0 0 25 16 12 0 0 0 0 9 5 12 0 0 0 0 21 17 10 5 0 0 0
14.50-15.00 1 0 0 0 0 0 37 12 8 0 0 0 0 0 15 10 0 2 1 0 18 11 8 5 1 0 0
15:00-15:10 1 0 0 0 0 0 a5 13 7 0 0 0 0 8 14 [ 0 0 0 0 16 7 3 3 0 0 0
15:10-15:20 0 0 0 0 0 0 37 14 qa 0 1 0 0 8 14 9 0 1 0 0 12 11 q 4 0 0 0
15:20-15:30 0 0 0 0 0 0 29 10 11 0 1 0 0 9 8 3 0 1 0 0 14 15 6 2 0 0 0

B
15:30-15:40 0 0 0 0 0 0 39 13 6 0 1 2 0 qa 18 8 0 1 0 0 22 22 14 2 0 0 0
15:40-15:50 0 0 0 0 0 0 a0 9 11 0 0 0 0 11 14 15 0 0 0 0 9 1 10 2 0 0 0
15:50-16:00 1 1 0 0 0 0 a2 25 8 0 0 0 0 3 10 10 0 0 0 0 19 15 9 3 0 0 0
16:00-16:10 0 2 0 0 0 0 a9 18 qa 1 0 0 0 0 7 0 0 0 0 0 24 12 11 1 0 0 0
16:10-16:20 0 0 0 0 0 0 63 16 5 0 0 0 0 0 14 5 0 0 0 0 27 20 5 7 0 0 0
16:20-16:30 0 0 o] 0 0 0 56 a5 12 0 1 1 0 qa 10 5 0 0 0 0 21 20 10 q 0 0 0
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Turn left to C

Straight to D (Lane 1)

Straight to D (Lane 2)

Turn Right to A

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25
17:00-17:10 0 0 0 0 0 0 21 22 9 0 0 0 0 8 14 7 0 1 1 0 35 24 9 8 0 0 0 0
17:10-17:20 1 0 0 0 0 0 21 16 16 0 0 0 0 3 11 11 0 0 0 0 13 30 12 3 0 0 0 0
17:20-17:30 0 0 0 0 0 0 19 30 7 0 0 0 0 5 36 14 0 1 0 0 11 32 20 3 0 0 0 0
17:30-17:40 0 0 0 0 0 0 6 15 6 0 0 0 0 a 25 8 0 0 0 0 6 19 11 6 0 0 0 0
17:40-17:50 1 0 1 0 0 0 17 11 qa 0 1 0 0 5 28 10 0 2 0 0 9 35 10 4 0 0 0 0
17:50-18:00 0 0 0 0 0 0 50 30 7 0 1 1 0 2 34 16 0 0 0 0 14 14 11 3 0 0 0 0

B
18:00-18:10 1 0 0 0 0 0 23 9 6 0 0 0 0 3 31 10 1 1 0 0 13 10 q 2 0 0 0 0
18:10-18:20 0 0 0 0 0 0 a0 15 8 0 0 0 0 9 15 10 0 1 0 0 6 5 5 3 0 0 0 0
18:20-18:30 0 1 0 0 0 0 10 6 2 0 0 0 0 2 8 5 1 0 0 0 10 6 10 1 0 0 0 0
18:30-18:40 0 1 0 0 0 0 30 10 qa 0 3 0 0 q 16 3 2 0 0 0 5 1 0 0 0 0 0 0
18:40-18:50 0 1 0 0 0 0 23 16 qa 0 0 0 0 2 9 3 0 0 0 0 22 26 8 0 0 1 0 0
18:50-19:00 1 1 o] 0 0 0 13 10 2 0 0 0 0 7 24 6 0 0 0 0 12 5 3 0 0 0 0 0

811
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NNANTALTUAN

Turn left to A

Straight to B (Lane 1)

Straight to B (Lane 2)

Turn Right to C

S 0 8

E’; E g c ") c 0 c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| §| 2| 2| 3| 3| F
Factor 0.3 1 1 1 2.1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25
07:00-07:10 |36 9 qa 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:10-07:20 |53 17 8 3 0 0 0 58 15 12 1 0 0 0 0 8 35 8 6 0 0 0 0 0 0 0 0 0 0 0
07:20-07:30 75 26 14 18 0 0 0 55 5 9 7 0 0 0 0 24 32 10 6 0 1 0 0 0 0 0 0 0 0 0
07:30-07:40 (119 |54 11 16 0 0 0 81 20 10 10 0 0 0 0 3 32 15 20 3 0 0 0 2 0 0 0 0 0 0
07:40-07:50 |96 38 7 16 0 0 0 102 |15 qa 3 0 0 0 0 15 50 29 25 0 5 0 0 1 0 0 0 0 0 0
07:50-08:00 (120 |40 10 12 0 0 0 164 q 2 1 0 0 0 0 12 39 15 16 0 0 0 0 0 0 0 0 0 0 0

D
08:00-08:10 |82 34 6 8 0 0 0 a5 2 2 0 0 0 0 0 2 37 5 14 1 0 1 0 1 1 0 0 0 0 0
08:10-08:20 |42 14 5 1 0 0 0 60 2 3 3 0 0 0 0 1 33 3 9 0 3 1 1 q 0 0 0 0 0 0
08:20-08:30 |45 9 1 1 0 0 0 59 3 0 1 1 0 0 0 2 21 10 9 2 1 1 0 2 0 0 0 0 0 0
08:30-08:40 |40 16 5 0 0 0 0 52 10 qa 1 1 0 0 0 2 21 13 5 2 6 1 0 3 1 0 1 0 0 0
08:40-08:50 |46 13 3 0 0 1 0 52 5 2 1 0 3 0 0 1 19 5 18 0 2 0 0 1 0 0 0 0 0 0
08:50-09:00 |22 12 3 2 0 2 0 36 7 2 1 0 3 0 0 1 33 7 10 1 1 0 0 0 0 0 0 0 0 0

A
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Turn left to A

Straight to B (Lane 1)

Straight to B (Lane 2)

Turn Right to C

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| £
Factor 0.3 1 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1.5 |25
09:30-09:40 16 8 6 5 0 0 0 26 6 1 0 2 0 0 3 24 11 10 1 2 0 0 2 0 0 0 0 0
09:40-09:50 12 8 3 2 0 0 0 a5 7 3 0 3 0 0 8 12 8 7 1 1 0 1 0 0 0 0 0 0
09:50-10:00 |21 10 5 2 0 0 0 a7 5 5 0 0 0 0 2 13 12 [ 2 0 0 0 0 1 0 0 0 0
10.00-10.10 |20 10 7 3 0 0 0 a6 1 5 1 0 0 0 6 27 12 0 0 1 1 0 1 0 1 0 0 0
10.10-10.20 |29 5 8 2 0 0 0 35 15 17 0 0 0 0 5 15 12 3 1 1 0 0 1 0 0 0 0 0
10.20-10.30 |21 7 3 0 0 0 0 30 6 8 0 q 0 0 5 10 10 6 0 1 1 0 0 0 0 0 0 0

D
10.30-10.40 |38 7 7 1 0 0 0 25 9 2 0 1 0 0 5 17 8 9 1 1 0 0 2 0 0 0 0 0
10.40-10.50 |22 5 qa 2 0 0 0 20 14 9 0 2 0 0 3 17 13 2 0 0 0 1 0 0 0 0 0 0
10.50-11.00 19 11 12 5 0 0 0 37 7 5 0 0 0 0 3 23 18 5 1 3 0 0 1 0 0 0 0 0
11.00-11.10 |21 10 5 2 0 0 0 35 10 5 0 0 0 0 7 24 19 2 0 3 0 0 0 0 0 0 0 0
11.10-11.20 |23 8 qa 1 0 0 0 a2 9 qa 0 1 0 0 5 15 q 8 0 2 0 0 0 0 0 0 0 0
11.20-11.30 |32 16 5 2 0 0 0 35 10 7 0 1 1 0 10 18 16 5 0 2 0 0 0 1 0 0 0 0

9¢1
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Turn left to A

Straight to B (Lane 1)

Straight to B (Lane 2)

Turn Right to C

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25
12.00-12.10 |27 18 qa 0 0 0 31 0 1 0 0 0 0 32 35 25 10 0 0 0 1 0 0 0 0 0 0 0
12.10-12.20 |23 11 5 0 0 0 25 0 1 0 0 0 0 25 50 19 8 0 3 0 0 2 1 0 0 0 0 0
12.20-12.30 |27 14 5 1 1 0 25 1 0 0 0 0 0 20 37 26 10 0 0 0 0 1 0 0 0 0 0 0
12.30-12.40 17 20 2 0 0 0 16 0 0 0 0 0 0 25 39 27 13 1 1 1 0 1 0 0 0 0 0 0
12.40-12.50 |24 18 5 0 0 0 33 6 2 0 0 0 0 17 36 19 13 0 1 0 0 0 0 0 0 0 0 0
12.50-13.00 |24 6 6 0 0 0 57 3 1 0 0 0 0 17 52 28 16 0 qa 0 0 1 0 0 0 0 0 0

D
13.00-13.10 |22 15 2 0 0 0 16 1 1 0 0 0 0 30 33 8 8 2 0 0 0 0 0 0 0 0 0 0
13.10-13.20 |22 6 2 0 0 0 39 10 6 0 0 0 0 18 37 13 7 2 0 0 0 0 1 0 0 0 0 0
13.20-13.30 |25 15 2 0 0 0 33 2 1 0 0 0 0 12 39 10 13 qa 1 1 0 2 0 0 0 0 0 0
13.30-13.40 |12 9 0 0 0 0 38 12 2 0 0 0 0 15 29 14 6 4 0 0 0 0 0 0 0 0 0 0
13.40-13.50 |24 17 qa 0 0 0 a5 5 1 0 0 0 0 18 39 15 14 1 1 1 0 2 0 0 0 0 0 0
13.50-14.00 |13 10 1 0 0 0 a4 1 2 0 0 0 0 10 39 12 23 3 0 0 0 1 1 1 0 0 0 0

121
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Turn left to A

Straight to B (Lane 1)

Straight to B (Lane 2)

Turn Right to C

S 0 8

E’; E g c ") c n c o c n

5 = gl 2| 2| 8| 2| 2| B| 3| K| &| 2| 2| | €| 2| B| 3| | & 2| 2| | 2| 2| B| 3| | 8| 2| 2| &| 2| 2| 3| 3| -
Factor 0.3 1 1 1 2.1 1.5 |25 |03 1 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 |03 1 1 2.1 1 1.5 |25
14.30-14.40 |32 9 5 1 0 0 0 38 12 2 0 0 0 0 9 34 13 6 0 0 0 0 0 0 0 0 0 0 0
14.40-14.50 |20 14 3 3 0 10 0 a5 5 1 0 0 0 0 5 a5 25 9 0 3 0 0 0 0 0 0 0 0 0
14.50-15.00 10 9 5 1 0 0 0 44 1 2 0 0 0 0 6 24 17 9 0 3 0 0 1 1 0 0 0 0 0
15:00-15:10 19 20 3 3 0 0 0 a5 [ 1 0 0 0 0 14 31 21 13 0 6 0 0 1 1 0 0 0 0 0
15:10-15:20 |31 9 7 1 0 0 0 50 2 0 0 0 0 0 7 26 16 2 0 0 0 0 1 0 0 0 0 0 0
15:20-15:30 | 20 12 8 1 0 0 0 a4 3 1 0 0 0 0 6 26 14 q 0 2 0 0 3 0 0 0 0 0 0

D
15:30-15:40 |31 21 5 0 0 0 0 a5 7 qa 0 1 1 0 8 35 19 9 0 3 0 0 0 0 0 0 0 0 0
15:40-15:50 15 5 8 2 0 0 0 33 q 2 0 2 2 1 16 a2 11 7 0 1 2 0 0 1 0 0 0 0 0
15:50-16:00 |23 12 11 1 0 0 0 52 3 0 0 0 0 0 17 a2 19 10 0 0 2 0 0 0 0 0 0 0 0
16:00-16:10 |28 10 6 0 0 0 0 58 5 3 0 1 0 0 23 |26 30 10 0 1 2 0 2 0 0 0 0 0 0
16:10-16:20 | 31 23 9 qa 0 0 0 a2 4 0 0 0 1 0 31 a2 15 12 0 0 0 0 1 0 0 0 0 0 0
16:20-16:30 | 55 25 8 5 0 0 0 a7 5 2 0 0 0 0 21 a2 20 9 0 0 0 0 0 0 0 0 1 0 0

8¢l
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NNANLIUAN (519)

Turn left to A

Straight to B (Lane 1)

Straight to B (Lane 2)

Turn Right to C

§| o %

“;j Ig é c 2] c il < o = 4

& E ol 8| | 2] 8| 8 3| 5| 3| | 8RR |2 255 kSRR 88 2 B3 5|8 L2 § 8 2 E B
Factor 0.3 1 1 1 2.1 1.5 |25 |03 1 2.1 1 1.5 |25 |03 1 1 1 2.1 1 1.5 |25 (0.3 1 1 2.1 1.5 |25
17:00-17:10 |47 12 11 q 0 0 0 112 2 0 0 0 0 29 40 21 11 0 0 0 0 5 1 3 0 0 0
17:10-17:20 |40 |18 8 7 0 0 0 53 0 0 0 0 0 12 |42 |27 |13 0 0 0 0 0 0 1 0 0 0
17:20-17:30 |21 13 12 10 0 0 0 41 0 0 0 0 0 21 51 18 12 0 0 0 0 2 2 0 1 0 0
17:30-17:40 |24 16 6 6 0 0 0 21 0 0 0 0 0 11 31 14 13 0 1 0 0 0 0 0 0 0 0
17:40-17:50 17 15 3 5 0 0 0 37 0 0 0 0 0 15 43 26 11 0 0 0 0 0 0 0 0 0 0
17:50-18:00 |25 23 10 7 0 0 0 66 0 0 0 0 0 13 |49 29 21 0 0 0 0 0 0 0 0 0 0

D
18:00-18:10 |43 22 6 5 0 0 0 83 0 0 0 0 0 7 45 16 12 0 1 0 0 2 0 0 0 0 0
18:10-18:20 |33 20 7 5 0 0 0 82 0 0 0 0 0 5 59 17 9 0 2 0 0 3 1 0 1 0 0
18:20-18:30 |29 15 5 6 0 0 0 95 0 0 0 0 0 11 64 10 7 0 0 0 0 0 2 0 0 0 0
18:30-18:40 |22 16 2 7 0 0 0 86 0 0 0 0 0 12 |52 15 10 0 0 0 0 1 1 0 0 0 0
18:40-18:50 |25 18 5 2 0 0 0 74 0 0 0 0 0 12 |50 10 8 0 1 0 0 5 3 1 0 0 0
18:50-19:00 |33 21 5 8 0 0 0 79 0 0 0 0 0 11 59 22 20 0 1 0 0 3 4 0 0 0 0
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W9931nM 3539031195195 ivinisdsiadeyausunnasas 12 Falus

U dudesainnisalusuiuasiasiy 24 9lus Inen15A1nn1salusuIaas1as o

NUALLDUALUAITIN V-5

ANSN V-5 N1TAIANISAIUSUIUDIIATIU 24 Tlald

U3U1UII195 U3u195133 Y3u1u35133
1280 128 128
(PCUL) (PCU) (PCU)
00.00-00.10 67 03.40-03.50 101 07.20-07.30 711
00.10-00.20 62 03.50-04.00 119 07.30-07.40 778
00.20-00.30 59 04.00-04.10 138 07.40-07.50 892
00.30-00.40 52 04.10-04.20 158 07.50-08.00 814
00.40-00.50 33 04.20-04.30 178 08:00-08:10 527
00.50-01.00 17 04.30-04.40 199 08:10-08:20 429
01.00-01.10 16 04.40-04.50 220 08:20-08:30 400
01.10-01.20 14 04.50-05.00 241 08:30-08:40 394
01.20-01.30 18 05.00-05.10 262 08:40-08:50 367
01.30-01.40 17 05.10-05.20 283 08:50-09:00 355
01.40-01.50 19 05.20-05.30 303 09:00-09:10 336
01.50-02.00 21 05.30-05.40 324 09:10-09:20 316
02.00-02.10 16 05.40-05.50 343 09:20-09:30 314
02.10-02.20 19 05.50-06.00 363 09:30-09:40 307
02.20-02.30 15 06.00-06.10 381 09:40-09:50 307
02.30-02.40 14 06.10-06.20 399 09:50-10:00 325
02.40-02.50 18 06.20-06.30 415 10:00-10:10 311
02.50-03.00 24 06.30-06.40 431 10:10-10:20 297
03.00-03.10 37 06.40-06.50 445 10:20-10:30 257
03.10-03.20 51 06.50-07.00 458 10:30-10:40 242
03.20-03.30 66 07.00-07.10 469 10:40-10:50 247
03.30-03.40 83 07:10-07:20 599 10:50-11:00 314
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UUUIT19T U3ua9133 U3u195133
128 138 L3817
(PCU) (PCU) (PCU)
11:00-11:10 267 15:20-15:30 317 19:40-19:50 277
11:10-11:20 267 15:30-15:40 419 19:50-20:00 261
11:20-11:30 284 15:40-15:50 353 20:00-20:10 244
11:30-11:40 339 15:50-16:00 426 20:10-20:20 228
11:40-11:50 315 16:00-16:10 388 20:20-20:30 212
11:50-12:00 253 16:10-16:20 452 20:30-20:40 196
12:00-12:10 355 16:20-16:30 511 20:40-20:50 180
12:10-12:20 296 16:30-16:40 460 20:50-21:00 165
12:20-12:30 350 16:40-16:50 552 21:00-21:10 150
12:30-12:40 305 16:50-17:00 589 21:10-21:20 136
12:40-12:50 294 17:00-17:10 558 21:20-21:30 122
12:50-13:00 387 17:10-17:20 463 21:30-21:40 110
13:00-13:10 319 17:20-17:30 450 21:40-21:50 98
13:10-13:20 320 17:30-17:40 312 21:50-22:00 87
13:20-13:30 304 17:40-17:50 385 22:00-22:10 76
13:30-13:40 285 17:50-18:00 496 22:10-22:20 68
13:40-13:50 324 18:00-18:10 437 22:20-22:30 60
13:50-14:00 272 18:10-18:20 443 22:30-22:40 53
14:00-14:10 282 18:20-18:30 372 22:40-22:50 48
14:10-14:20 331 18:30-18:40 377 22:50-23:00 44
14:20-14:30 288 18:40-18:50 379 23:00-23:10 42
14:30-14:40 249 18:50-19:00 394 23:10-23:20 42
14:40-14:50 376 19:00-19:10 340 23:20-23:30 43
14:50-15:00 328 19:10-19:20 325 23:30-23:40 46
15:00-15:10 377 19:20-19:30 309 23:40-23:50 51
15:10-15:20 323 19:30-19:40 293 23:50-24:00 57
393 38,792 AU/3U
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AN5199 V-6 USUIUNITITIATVRITOLAAZUTLANINNNITAIANITAL 24 F2LaIg

UU10UR3193
Ussvsn Fusa iy PCUsin U

509N 1UBUS (MC) 18,642 6,208

sagudduyAna (PC) 19,895 19,895
salagansvunlug (Bus) 135 283
JOUTINANNGD (6W) 105 158
sOUsINNEUD (Tr) 15 39

374 38,792 26,581
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AMARUIN 9-1 HANTITIATISHAINNEIILAIABY LIANEIT1 LAZITZAUNITMAUSNNS

AN 9-1 HANITIATIZINANUILAIABY LIANAITN LALIEAUNITIAUSNNS

AUYILLAINDY (PCU/‘?J.”JISN)

1aangn (Aunii/auw)

SEAUNITIAUSNIS (LOS)

Aifnna NoURNAIILY NEIRAAINIBY NoURNAIIILY NHIAANIINIBY AoUANAINIBY | UEIRAAIINIBY

v = I ¥ = < v = [ v = < ¥ = I £ = [
NI ENEN bU NI NN bU LY LNEN LU L1 LNEN LU N bNEN [3d)P] L1 NEN | U

aUUTIUYTHUR .14 09 | 01 |04 ] 01 |00 | 02| 277 |128|120| 85 |101] 76 | D | B B | A B | A
OUUYATIT 76 | 02 |07 | 07 | 03 | 05 |1615| 117|269 87 | 65 |83 | F Bl D [ A A | A
aUUsTINYYIA (An) | 0.00 | 0.00 | 0.00 | 1.60 | 0.10 | 1.60 | 0.02 | 0.02 | 0.17 | 1028 | 092 | 978 | A | A | A | B | A | A
auusIsuYId (een) | 09 | 01 | 04 | 01 | 00 | 02 | 972 | 41 |159 | 302 | 84 |125| F | A | C | D | A | B

0: Usuugennsuled seaaan uasasizs vigduns (2559)
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noun1sUTuUTameIdeu
wm | Usaad WHIABE L 4 .
e y ANNAITT | ANNENTRRY | AUEIYREe
N9 957193 bRt o o L.
N9 Qun/Aw) Qun/Aw) Quin/Aw)
wen (PCU) (PCU)
A 855 0 0
1 B 126 0.9 27.7 1.5586
C 1274 0 0.02
29.9380
A 1328 0 0
2 B 222 7.6 161.47 54.0050
C 1109 42.4 97.19
in: Ysugennnouled semaan uarasge viyduns (2559)
M397 32 nan1TlRTEEAuatedstandh (o)
aINTUTUUTIEaIY
w | U WHIABE L . 4
e y ANNANYY | AUANTNRAY | AUATLRRY
N9 95193 iy o o L.
N9 QAun/Au) QAun/Au) (Qun/au)
Wwen (PCU) (PCU)
A 1473 0 0
1 B 69 0.1 8.53 4.8593
C 1274 1.6 10.28
12.2234
A 1274 24 12.69
2 B 222 0.7 8.66 20.0127
C 1166 11.5 30.17

710: Usuugenmsulvd seauaan uazasns vigyduns (2559)
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APURARAIINIBU
w | Usua wOIADE o 4 Y 4
Gl 4 ANNAITY | ANANTNRAY | ANNATLRRY
7179 95195 LAY . . L.
NN Aun/Au) Aun/Au) AuU/Au)
LN (PCU) (PCU)
A aay 0 0
1 B 19 0.1 12.81 0.20774
C 794 0 0.02
1.4294
A 798 0 0
2 B 128 0.2 11.67 2.50154
C 509 0.7 a.11
in: Ysugennnouled semaan uarasge viysums (2559)
M5199 -3 HANTIATIEANLE T LAY Ties ()
PAIPARNITINIYU
W | Rt iat! WOIABE L D .
Gl p ANNAITT | ANANTRAY | ANNAITRRY
7179 951995 bLEE . . .
N Aun/au) Aun/au) Au/Au)
LN (PCU) (PCU)
A 960 0 0
1 B 13 0 10.06 0.48802
C 794 0.1 0.92
3.9466
A 794 1.2 8.34
2 B 128 0.3 6.54 8.19708
C 515 1.3 8.39

7: UsuUgenmsuled semadn uavasns vigsuns (2559)
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APURARAIINIBU
w | Usua wOIADE L D D
Gl 4 ANNAITY | ANANTNRAY | ANNAITLRRY
7179 95195 LAY . . L.
NN Aun/Au) Aun/Au) AuU/Au)
LN (PCU) (PCU)
A 657 0 0
1 B 97 0.4 12.02 0.78954
C 921 0 0.17
5.5554
A 937 0 0
2 B 198 0.7 26.88 9.54796
C 864 3.7 15.94
in: Ysugennnouled semaan uarasge viysums (2559)
M5199 -4 HaNTIATIEANIE T LeaYE Y (Fe)
PAIPARNITINIYU
W | U3nau WIADEY L D4 D 4
Gl p ANNAITT | ANANTRAY | ANNAITRRY
7179 951995 bLEE . . .
N Aun/au) Aun/au) Au/Au)
LN (PCU) (PCU)
A 1166 0 0
1 B 61 0.2 7.6 4.40801
C 921 1.6 9.78
7.8286
A 921 1.5 11.11
2 B 198 0.5 8.25 11.46715
C 900 34 12.54

7: UsuUgenmsuled semadn uavasns vigsuns (2559)
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Abstract

This paper applied black spot principle and road safety audit principle to improve road safety in Hatyai Municipality. Thumnoonvithi
Road was selected as a case study. This road is one of the main routes linking the travel, trade and tourist along east-west corridor. The road also
serves heavy traflic from a few educational institutions during morning and evening. However, trallic accidents [requently occur on this road,
especially the sections serving educational institutions. In this paper, the researchers collected traffic accident data, traffic volume, and geometry of

road section in the study area. o study the safety issues arise by the principl ioned above.Salety res were also |

posed to improve black

spot locations. The results of this study would support local authorities (o enhance road safety condition for all road users and support ASCAN

E ic C ity establishment this year.
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