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Abstract

Accidents involving the operation of privately owned trucks represent a significant
occupational safety concern, particularly for organizations with off-site work activities. This study
aimed to assess the probability of accident occurrence resulting from unsafe conditions in a utility
and facility management company in Thailand. A cross-sectional analytical design was employed,
integrating the Analytic Hierarchy Process (AHP) and Fault Tree Analysis (FTA) to identify root causes.
The study involved a total of 12 participants. These included five specialists in safety, engineering, or
science, and two members of the company’s Occupational Safety and Health Committee, who
provided judgments for constructing the fault tree. In addition, five specialists conducted pairwise
comparisons to determine the relative importance of contributing factors. Data were analyzed using
Expert Choice Version 11 and Reliability, Availability, Maintainability, and Safety (RAMS) Software
Version 8.5 to estimate event probabilities. The findings revealed that improper loading practices were
the most influential cause of accidents (65.25%), followed by unsafe road conditions (65.02%) and
vehicle unpreparedness (64.67%). These results underscored the critical role of physical and unsafe
conditions in contributing to accident risk. Therefore, organizations should implement systematic and
proactive risk management strategies to mitigate accident risks and promote a sustainable

occupational safety culture.
Keywords: Analytic hierarchy process, Fault tree analysis, Unsafe condition, Personal truck operations
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Priorities with respect to:
Assessing the risk of collision accidents during a personal pick up truck

>Improper loading in the pickup truck bed

1.1B-1 Unawareness of the pickup truck’s load capacity 094 I

1.2B-1 Improper arrangement of cargo in the pickup truck bed 077 I

1.2B-2 Failure to inspect the cargo before departing with the pickup truck -07¢ I

1.2B-3 Lack of caution in organizing the cargo in the pickup truck bed .08 I

1.3B-1 Lack of maintenance of cargo securing devices used in the pickup truck bed 094 I

1.3B-2 Use of damaged cargo securing equipment in the pickup truck bed 108 |

1.3B-3 Failure to inspect the condition of cargo securing devices in the pickup truck bed  .142 |EEEEE——S
1.3B-4 Inappropriate use of cargo securing equipment in the pickup truck bed 105 I

1.4B Haste during loading or preparation of the pickup truck -121 I

1.5B Habitual behavior in cargo loading practices for the pickup truck 095 I

Inconsistency = 0.05
with 0 missing judgments.

AW 4 dmineuddganlusunsy Expert Choice 11 @wgINNsussynvesilidvunzay (18)

Priorities with respect to:
Assessing the risk of collision accidents during a personal pick up truck
>The road is in poor condition

2.1B-1 A road with inadequate drainage 087 I

2.1B-2 Heavy rain ~112 |
2.1B-3 Standing water in the road ruts 061 I

2.2B-1 damaged traffic signs 034 I

2.2B-2 The traffic sign is obstructed |

2.38-1 no warning sign in advance 122 | ——
2.38-2 The road improvement is inadequate R e —
2.48-1 The road is narrow -090 |

2.48-2 no proper turning lane ~108 |

2.48-3 The road has blind spots ~106 |

2.5B The road is rough and full of potholes 061 I

2.6B Poor road maintenance 066 I

Inconsistency = 0.04
with 0 missing judgments.

A 5 dminaudAgyantusunsy Expert Choice 11 anngananmauulivasnady (2B)

Priorities with respect to:
Assessing the risk of collision accidents during a personal pick up truck
>Poor vehicle condition

3.1B-1 Ineffective braking system due to excessively worn brake pads  .091 I

3.1B-2 Ineffective braking system due to degraded brake fluid 058 I

3.2B-1 Abnormal tire condition due to tire wear 072 I

3.2B-2 Abnormal tire condition due to uneven tire pressure 064 I

3.38-1 g system due to power e e ——I
3.3B-2 Steering system malfunction due to worn steering gear 054

3.4B-1 Malfunctioning vehicle signals due to dim headlights .032 I

3.4B-2 Malfunctioning vehicle signals due to non-functional brake lights .068 I

3.48-3 Malfunctioning vehicle signals due to faulty turn signals R

3.5B-1 Engine p e d. due to cooling 052 I

3.5B-2 Engine performance degradation due to electrical system failure  .053 [N

3.5B-3 Engine performance degradation due to engine malfunction 089 I
3.6B Lack of and of the d system <115 |
3.78 Overloading -085 |

3.8B Damaged rearview and side mirrors 040 I

Inconsistency = 0.07
with 0 missing judgments.

A A 6 WmtinanudAyanlusunsy Expert Choice 11 anugainaninsabinioulda (38)
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A5 5 lenmalumsiinmennisal (Probability)

GUIT) Wmiln Tona JTAU

ANUEIAY  N1sA (%)

E2  anwnseilduasade 0.9571 95.71 9
18 msusmnuesiilimanzas 0.6525 65.25 7
1.38-3  nskinsiaaeuanimaunsayndnves 0.1420 14.20 2
148 ALY 0.1210 12.10 2
28 anwauulduasniiy 0.6502 65.02 7
2.1B-2  elusnntin 0.1120 11.20 2
2.38-1  laifideygadfouaantn 0.1220 12.20 2
2.3B-2  msusuanmauulivnza 0.1180 11.80 2
38 ansalindeuldu 0.6467 64.67 7
368 MsnAnsiisinwilagnRdeusEULTULAdou 0.1150 11.50 2

fhegamsimmaniminauddguagalenalunainainnananmoudlivasnsde
(2B) iy 0.6502 wazArTonalunsiinag 65.029% Tasuandisaun fil
OR CASE 2B = 1-((1-0.087) x (1-0.112) x (1-0.061) x (1-0.034) x (1-0.035) x (1-0.122)
x (1-0.118) x (1-0.090) x (1-0.108) x (1-0.106) x (1-0.061) x (1-0.066))
= 0.6502
mMsfuusaTmauaenndes (CR) Wievmsinnrwasnadeslunsiuisudivuinasingn
uage Sduneudall
(1) Srunmmadisiminuaza Amax dwsuusdazasaussndausuaunusivan (n)

= < Y 1 o [ Ql'
"?Ix‘l"i]%LLﬁ@QLUUW?@EJ'NIUﬂ"Iiﬂ’]U’Jm PNRNITNN 6

a1579fi 6 A Maximum Eigenvalue (Amax)

LNEUIIAAN

anmmanuiiinsszunetlald (2.18-1) (0.074) (13.08) = 0.974
Numnuin (2.1B-2) (0.128) (10.60) = 1.359
vhaddlusesaun (2.18-3) (0.067) (15.15) = 1.020
Lﬂ%wmmiwﬁﬁm (2.2B-1) (0.034) (30.00) = 1.022
m%wmmiwmgﬂmﬁa (2.2B-2) (0.035) (28.63) = 1.014
lufideyganfouasmu (2.38-1) (0.127) (8.23) = 1.014

nsUsuan wauuliivnzan (2.38-2) (0.104) (11.76) = 1.223
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15197 6 A1 Maximum Eigenvalue (Amax) ()

LNEUTINAN
auuwAY (2.4B-1) (0.095) (9.94) = 0.943
lsifidoamnadendiivanyan (2.48-2) (0.115) (6.54) = 0.749
auulnduaen (2.48-3) (0.078) (19.00) = 1.484
aUUYUTELATIvIQUUe (2.5B) (0.055) (22.48) = 1.232
nsUngesnwauulia (2.6) (0.088) (16.01) = 1.404
Maximum Eigenvalue (Amax) 13.465

(2) Awrmenvilinanuaonasaiuvasnkavig (C)

(Amax— n) (13.65—12)
A=—— e —— =0.133
(n—1) (12-1)
(3) AMINMANERTIEIUANNAIRARBI I UYBLYANS (C.R)
CI 0.133
CR =— = = 0.086
RI 1.54

nMsUssiiutefunagluessnduwn 12x12 a1 CR. Jrliiu 0.1 uaneii aaeiilla
Huiwedie ayludifigeusuld lngainnsniuaaunsAIuInel CR. ¥aanname (Gate) Mavaniian

TndlResiuaflaainlusinsy Expert Choice V.11 34lALaRIFI0819N15AIUIANTAULYINTY

aAUseuazagUNan1sAnen

a

= i Al I3 cay 1 v aa a
AMNNANTITIANYT WUIN ﬂ’]iUiiﬂ/lﬂstJaﬂVthLWJ’lzan L‘tJuam‘WﬂﬁmwlmﬂaEJ@mEJVlﬂJEJVlﬁwaQQ 9

q
fomMaingURmnINNTTUTTaEUAUSINNAYAAS InedlavaiugIuanANUNnseaugUnsalnga

laun n1shinsavaevaninnauldain nsldgunsaldnge van1suigesne wiesidenldgunsal

[N
v aa o

ldwnzay sudangAnssudduanssu aaenusydaseds lWasemindededninvessa n1sdnsesves
7lignAes uaTAzlAUNIINTIERUVAIVBINBULAUNI 9T 1TDIWIINBIANTVINTEUUNITIANITHAY

6 = 1 [~ '3 Y a wva = o % d'
MTI9FURUNIAUNNEABENINLTUTEUU N1TVIAUTEAUNITUTDIR U URIIU i’sulﬂmmmmimm@juam

Wuaam danalviiinadnupedulunisyuiaunlidasasdes waznissasvlunisiau nadenad

I3 =

gonAdeaiuuideues Panjee, P., et al. Fliiuinnisussynuseyndaduniseiililiuinsgiu Jund

[
Y]

1m0 Sngieda

Tutaduddgyinsgnudeanulasadelunisvudswasiiuainud gesiaadnuggyide
lidgonAa 99 unannis Save LIVES w9303An15audslan saufeandnnis Safe System Approach
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    ( ( max −   n )  ( n − 1 )


   CI RI


    ( ( max −   n )  ( n − 1 )


    ( 13 . 65 −   12 )  ( 12 − 1 )


   CI RI


    0 . 133  1 . 54

