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A Study to Evaluate the Effectiveness of Signage and Equipment Installation

for Traffic Speed Warning using the Analytical Hierarchy Process (AHP)
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Abstract

Thailand has one of the highest road accident rates globally,
with speeding as the primary cause, accounting for 76.78% of all
highway accidents in 2022. Other contributing factors include
non-compliance with traffic regulations, drunk driving, and
inadequate infrastructure. To address this issue, Over Speed
Warning (OSW) systems have been developed and play a crucial
role in encouraging drivers to reduce speed, particularly in high-
risk areas such as curves and slopes. These systems are designed
to be highly visible and equipped with automated speed
detection technology, significantly enhancing road safety and
reducing the frequency of accidents.

However, the effectiveness of OSW systems depends on
several factors, including driver behavior, sign clarity, and
environmental conditions. Research on the design and
installation of OSW systems is essential for developing
appropriate accident prevention strategies. Insights from such
research can support decision-making in selecting the most
effective warning systems for different locations, ultimately
contributing to sustainable improvements in road safety across

Thailand.

Based on the evaluation of alternatives for installing speed
warning signs, the "Your Speed" sign received the highest overall
score (0.296) and demonstrated suitability across all key
dimensions, including driver perception, clarity of conveyed
information, and the potential to reduce accidents. Thus, it is
considered the most outstanding option overall. Meanwhile, the
"Over Speed Warning" sign (score 0.261) showed strong capability
in raising drivers' awareness of their speed, although it has some
environmental limitations. The "Speed Limit" sign (score 0.238)
exhibited strengths in terms of driver familiarity, ease of
understanding, and reasonable cost-effectiveness. In contrast,
the "Speed Warning" sign (score 0.205), while offering low

installation and maintenance costs, was found to be less
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effective in influencing driver behavior change, resulting in its

ranking as the least preferred option.

Keywords: Road Accident, Road Safety, Traffic Speed Warning,
Analytic Hierarchy Process
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n13muAuAILEY wonand Selddudumsduntvallfeamai
Werdes Inedeyaildazgniniosuasdwunssnidunuiany
auddutuvesadesineg weldlunisimseiuasUssiiugiy
mmﬁwﬁzysuaaﬁﬂi’]’aLwiaw’huéhSﬂszmumsﬁﬁusﬁu@ﬁmsﬂzv‘i
(Analytic Hierarchy Process: AHP) s’ 19t uszuvuazdadny
idefie

4. 35159 TUNISANWIIY

o

4.1 msmmminaua Ay (Weights) ¥e9tfaseingsas
4.1.1 m3duunesruszneunisanaula (Decomposition)

Duduneuififvrmgasiinsfmuntafenisdadulasendu
psddsznavdesiiteaundulassadrsnisdadulauvudduty
(Hierarchy Structure) Mndnduduvuan (hwane) Seddutudisan
(madeniiiansun) Tnslassaiunsindulaifioussfiuussansam
yosmsindstisuazgunsalifiaiouninuiinisestas faeisns
Answidiiuty

g
3aui 1

(Wmnw)

- a
faauuasoning

anmaunsalumaiouliiTue

nilnzezen

o5

wupilumisings

annrunda

MEangURIR

svaui 3
(Uadusaa)

nmavanuuuthelidaleiwuas

\awiuAmgduuazanty

milindsnu wu nslin
4

svAvil 4
(wadion)

Ywusufou sz

5UN 2 lassaemsimseiidsddudu

4.1.2 M3IaRuALEIAsy (Prioritization)

uduneunisdadiduanudidsy (Prioritization) 330l
sdunsSeuiisudadenisdndulaiiaze (Pairwise Comparison)
Tneldunsdan 1 8§99 aunulaRnves Saaty (2523) i elsilaen
Yruiindasing (Relative Weights) vesustazdads nswiouifouuas
UizLﬁuﬂ'wmwﬁwﬁ’zyﬁlﬁﬂmmié’ummﬂ@lﬁmmmﬁmw 10 AU @
nansUsziduaziiladiaunindnisdndule iefiansanaiu
gonnaoweIn1Tinaula asAmuluRvlalNdenndas (Consistency
Index, CI) é’aa@ms:

Cl=@max-n)/(h-1)
warRa1sansnsdIuAudenades (Consistency Ratio, CR) Gufiudadu
s¥1319e1 Cl fudwiinnuaenndesdy (Random Consistency Index: RI)
Tneialu mnen CR < 0.10 9zdiednnisdnduladinnuiisanse uazwadns
Pnmsvssdiuiinrunindede (Saaty and Vargas, 2554)

P oA v '
A3 3 AINBUAIUEADAARDIEN (RI)

Fuudaie 1 2 3 4 5 6 7 8 9
RI 0.00 0.00 0.52 0.89 1.11 1.25 1.35 1.40 1.49

mﬁnmﬂ@hLﬁumsﬁqmmmﬁmﬁﬂmmﬁwﬁmaﬂLw\'axﬁaﬁ’ﬂmﬂ
nTATEuUUEdUTY (AHP) Tesidenmguiareiaiaiuudy
Fumeudalufemsmarsuvenihminanuddyvestadosi 4 Ty
1938Auadeisviadin (Geometric Mean Method: GMM) SnaliuanTs
fliauelng Ishizaka & Labib (2011) i elwldnadnsiidunarsuay
avvouarmAnfiuesiidermatingulfesnsgnies

Tumsanwadell ‘Lﬁﬂjnﬂ'wmmﬁﬂﬁzymﬂmsUssLﬁuﬂuaﬂ;ﬁﬁmmm
waEasndUsuisuwuug (Painwise Comparison Matrix) ¥idlu
seivvesiiadendn uasdadusesiiognelidadondnudazndu Tne
fuaanhminedsnuveusasady weuinsnaeudiau
donnaosvaINsiindulanuungs (Group Decision Making)

AU manalidenndos (CR) vesfirvinusas
579 saudan CR Aldnnaudiderny eglussdudisinininasi
19351 0.10 Feiednegluinasifiarnnsasensuls wazdni
WndedofismedmiuihlUldlunmsdunseinadnsaduanudfay
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vostheuazgunsalifiounnusilumsasasieedifogrsunindnis
Wisuifeuduguestadondn uasladesesiiognelitadondnusiay
Uadvosnquiieavgy towandlilunsnd 4 Gwnsed 6

a a ~ a o w Y o
M3 4 LQJ‘VIiﬂ?IﬂWﬁLUSEJ‘UW\EIULLU‘U@E!’]WiU{]“WEJVﬁﬂ

Vaduwdn

tadudniuszivinm
ugzATRAIAAY

advindmngs

uarfawinday

advbn
\ATYAER

Priority

Normalized
Priority

YodukunlsztnBamuasaanuniaaniy

odubmidmnsauunsswanou

Todufnuargmani

1
11/6
13/8

67
1
1174

3/
a/5
1

0.854

0982

1192

0.282

0324

0394

~ a % o o w Y o
M990 4 Naﬂﬁ"dizLlluuWMUﬂﬂﬂumﬂﬁlﬁlaﬂﬁﬂ%&maﬂlu

a15197 7 wanisuszifiudminanuddynield Yadediu
\Aswgenans wuin mangUime (utadeildsummudfpnniign
Taadian Priority WNMU 2.139 wag Normalized Priority 111U 0.610
sosasne fuyuluntsiings (Normalized Priority = 0.206) uae 13
Témdaau wu ndsnuuaseriindiitoiiuanudsdunazanduyly
sver813 (Normalized Priority = 0.184)

4.1.3 msvsudiuhminanuddyremmadonaeldiades
w199 Tumsdssdiuadsdl §3deldvhmsnisuiisuanumngaumes
madenlunishndathsuazgunsaiitounuds WWud dhensadu
A21157 (Speed Sign), 18 Over Speed Warning, e Your Speed

ﬂ’liﬁﬂﬁ:ﬂﬂ’liaﬂ(ﬁ‘;ﬂﬁjﬁﬂLLaxq‘UﬂiﬂjLaauﬂ’J’lm%’J nu31 Yadesiu
wiswganans Iisuihminanudidyanniign lneflen Priority wirfy
1.192 uag Normalized Priority 11U 0.394 sesasunde Uadesu
JmnssuLazasndan (Normalized Priority = 0.324) way Jadadu
UseAnsninuazanuasnsis (Normalized Priority = 0.282)

a a & a a I o o o v Y
A19197 5 wn3ndnsiuTeuiisuwuugdmsuladesesnelddadod
Uszansnmuazanuasnde

Tadvinsiindamuasaruaoniy

Aseanuuuihali
ilohaunsiogn

anumula

AvmEwIaiunT
Goligiuion

<
AT

Priority

Norrmalized

Priority

n wiliidtlod 9

-
Muaula

1

2/3

amusunanlumafoulifiuianninnia

14/9

1

0.833

1.200

0410

0.5%0

the Speed Limit safinanslilumsian 8 femnsned 17

A19199% 8 n1susziliutmdnanuddguemiadennelinisesnuuuihe
Thdladeuazisgaauaula

msoonuuuthelfidilede | Yroudaflou | OverSpeed | tho vour | thu Speed Normalized
uazinanumule Ay warning Speed Limit Priarkty Priority
thoudafiow amda 1 49 3/7 25 0.525 0.124
Over Speed warning 232/7 1 1 1 1.190 0.280
tha Your Speed 2173 1 1 11/9 1283 0302
hu speed Limit 21/2 1 1 1 1248 0294

A15197 8 wansuseliudiminaudaynels Jadesiunis

a5l 5 wansUszdubmdnanuddyaield Jadedu
Uszdvnmuazaaasnds wuin anuanansalunsifeulyigdud
anAnudd Iesumnudfageiian Taeiien Priority Wiy 1.200 uae
Normalized Priority iU 0.590 vauzdl nseenuuuthelidiladne
wazfaganduaula A1 Normalized Priority Wity 0.410

o a ¢ = P I o o o v o v
7157199 6 Lun3ndnisileuiisunuugdmiutadeseanielddadodinu
Irmnssulazdwandeu

sanuuuthglndilaineuasisganiuaula wuin d1e Your Speed
\umadeniildsuanudfyanniian Tnefid Priority witdu 1.283
uag Normalized Priority iU 0.302 sedasunde the Speed Limit
(Normalized Priority = 0.294) uag 18 Over Speed Warning
(Normalized Priority = 0.280) 2zl J18ud st ounrusa Tasu
ﬂ]ﬂﬂﬁﬂﬁﬁgﬁﬁ]&ﬁ@ﬂ (Normalized Priority = 0.124)

5199 9 nisUszliuiwinanudidguemiadenagldanuaiuisalu
madeuliidudanrus

taduiwimnruuaziuandon

armgmndelung
whgedman

wanaznuussthurie
Bawandon 1w

UFRYTINUANTS

A

maAnTIves

Adnmsatiniuaz . Mor
T priority
sl §aaniduiins

fudsuIndon

malized

Priority

armuIndwlunadpine

sansenuptihariofuandon v vaiiwen

a5

1 1093

1 0961

0365

0319

m'mmu:m'lumiiiaulﬁ 1'J1uua"ufau Over Speed | 118 Your | Ue Speed priority Normalized
fiulanaida A2 warning Speed Limit Priority
rouduiiow arunda 1 5/8 23 5/7 0.734 0.180
Over Speed waming 13/5 1 1 147 1173 0.288
9w Your Speed 150 1 1 11/3 1.185 0291
118 Speed Limit 19/5 /8 3/4 1 0981 0.241

wemIEAD
PR Py

0948 0315

fnsfufauandon

A3197 6 nansUszliuminanuddyneld Yadednu
Fmnssunardandon wuin anmeindielunistiseinw 1esu
AudIAasan taedlan Priority 1W1AU 1.098 wag Normalized
Priority Wihffu 0.365 sesasnAe nansznuvestheseduindey 1wy
nafiwanuaan3aLdes (Normalized Priority = 0.319) wag N153AN1S
vogdidnnsedinduaznislitagiiduiinsiudauinden (Normalized
Priority = 0.315)

= a ¢ a a I o o 1% v o v
M990 7 LN‘Wiﬂ‘ZJﬂ’liL‘UiEJULWEJULLU‘U@]ﬁ?ﬁﬁﬂﬂﬁ]ﬁlﬂiaﬂﬂﬁﬁimﬂqlﬁlﬂﬂ’lu

A3197 9 wansusedudminanudfgneld Jaduaiu
auansalunsfieulidulanaiuss wuin de Your Speed
o a aY Yo ° o = a .. "o
Wumadeniilasuanudrdgyanniian Inedien Priority yinfiu 1.185
wag Normalized Priority 1¥1AU 0.291 9389u1@® Une) Over Speed
Warning (Normalized Priority = 0.288) waz U118 Speed Limit
(Normalized Priority = 0.241) ¥sug# Jnaudfisuadiuiia lasu
AwdEAyeeiign (Normalized Priority = 0.180)

o Al ¥ o o v - v ‘
719199 10 n1suszliuhvinanuddgresmaionneldanueindtely
Msigesnm

<
LASYFANEAT
mslfnfaan wu ized
Normaliz
niufnumegmand dupilumsinda mviangivg maldvdam Priority
= ’ R . Priority
unsorindiloviy
Aumulunsinda 1 12 1 (== [
nIngURme 278 1 32/5 2138 0.610
mslindaen wu meldndaamunsaadsd
. 1 a7 1 0.646 0.1
inemudiluuazasfuyulurzezan

aruemndwlunig Unoudafiou | Over Speed | U Your | Une Speed oty Normalized
Yrgainw A0 warning Speed Limit Priority
Yneudaifiou nda 1 8/ 23 1 0.886 0.217
Over Speed warning 11/8 1 3/4 115 0.956 0.244
e Your Speed 11/2 13/8 1 13/4 1.389 0.390
e Speed Limit 1 5/6 4/7 1 0.816 0.200
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M9 10 namsuszliuihmineuddyaeld Jededuemu
1ndelunstngedne wuin te Your Speed iumadenilézu
AuddruIniian Tnefien Priority Wiy 1.389 way Normalized
Priority L' 11U 0.380 39983117 8@ U118 Over Speed Warning
(Normalized Priority = 0.244) uag thaudaseuainuss (Normalized
Priority = 0.217) veuzii 18 Speed Limit 1@*7%Uﬂmmﬁ1ﬁ’ﬁyﬁaa*7iqﬂ1u
ﬂ'sjm“fj (Normalized Priority = 0.200)

a15199 11 nsUssidiuinidnanudidgusanisdsnneldransznuves

yaugdl 1y Over Speed Warning La s uarud Ay oo qn
(Normalized Priority = 0.154)

A19°99 14 nsUszudmitnanudifyuemnadenaelinisanaifiueg

- doudaifiou | Over Speed | 1w Your | 1he Speed Normalized
MIangURIMe Priority
aruda warning Speed Limit Priority
theadufou armuda 1 15 1/6 a4 0.296 0.081
Over Speed waming 51/5 1 8/9 11/5 1.537 0318
110 Your Speed 56/7 118 1 13/8 1732 0.358
019 Speed Limit 41/4 /6 3/4 1 1.269 0.262

Jreredawinday

wansznuvastharie
Fawandon wu uafivan

Yroududiou
A

Over Speed

warning

1w Your
Speed

LIAT] Speed
Lirnit

Priority

Normalized

Priority

dreudaiou annuda
Over Speed warning

{1 Your Speed

U1 speed Limit

1

1

1
/8

1

1
6/7
8/9

11/9
11/6
1
1

17
11/8
1

1

1.062
1.069

0.952

0.926

0.265
0.267

0.237

0.231

ms1eit 16 man1sUsudiuthmineuddynield Jadedums
angUAmn wudn the Your Speed iumadeniilédfunnudidayun
17{5161 TaadlAn Priority (1A 1.732 wag Normalized Priority 1vnfiu
0.358 599a3u1A® U8 Over Speed Warning (Normalized Priority =
0.318) way U1e Speed Limit (Normalized Priority = 0.262) Yoz
thoudafouniunds sunnuddapiosiian (Normalized Priority

a397 11 mansUstduiminauddynteld Yadediu
wansznuvesthereduwindey wuin U1e Over Speed Warning 1iu
madeniiléFumnuddnanniian Tneflen Priority Wiy 1.069 way
Normalized Priority t1iU 0.267 sesasunde dheudafouninuiii
(Normalized Priority = 0.265) haz 18 Your Speed (Normalized
Priority = 0.237) uau#l U118 Speed Limit l#§uanuddayiondian
(Normalized Priority = 0.231)

=0.061)

s PSR o o = v v o
M1319N 15 msﬂifzLuuumuﬂmmmﬂfymaamaLaaﬂmaimmﬂfawaﬂmu

malimFau wu msld

wiauuainduiomiu

ArmisBunazandumuly
RELE )

twudadou

Al

Over Speed

warning

Uw Your

Speed

118 Speed

Limit

Priority

Normalized

Priority

Dreuduion Aruuia
Over Speed warning

U1 Your Speed

QAL Speed Limit

A1519% 15 man1suseiluhninanuddynels Jadeaiunis

15199 12 msvszdumdneanuddgaommadenneldmsdnnisvey
Sidnmseiinduaznislianilulinsiudaundoy
mIdAnTIves
e . | tewdadou | Over speed |in Your | {hw Speed Normatized
Ddnnsadndunznisly . ) ) Priority .
P AN warning speed Limit Priority
Tan uanden
teudafow annuda 1 3 134 223 1945 0442
Over Speed warning 13 1 3/5 1 0.664 0.151
e Your speed 447 15/ 1 13/8 1.075 0.244
1w Speed Limit 38 1 34 1 o721 0158

M9t 12 nan1sUspdiuhminanuddyneld Jedesunis
Famsvegdidnnsetinduaznslitanfidufinstuauandon wui
theudaiounnindy Wumadendlésunnuddaunniign Ineilm
Priority winfiu 1.945 way Normalized Priority iy 0.442 5938911
#a Une Your Speed (Normalized Priority = 0.244) uaz U1e Speed
Limit (Normalized Priority = 0.164) Yauedi the Over Speed Warning
Igumdndryiiesiian (Normalized Priority = 0.151)

o % . ~ vy
7157199 13 nsUssduvminanudAgremnadenaelddunulunig
AnAY

Over Speed warning

{18 Your Speed

{1 speed Limit

1/3
4/9
1/2

1
11/3

1277

3/4
1

1

79
1

1

0.669

0.859

0917

M dwudadou | Over speed | e Your |1 Speed Normalized
Aunulumsingy . Priority
AT warning Speed Limit Priority
doudadiou aada 1 3 21/5 2 1.500 0437

0.154

0.198

0.211

A15197 13 wan1suszliudindnanudagaiels Jadediu
Aurulunisfinde wud Yreudadounands Wunaudenildsu

AudARyanAiga lneden Priority i1y 1.900 uaz Normalized

Priority 111U 0.437 509a3u1A® U1y Speed Limit (Normalized
Priority = 0.211) waz 118 Your Speed (Normalized Priority = 0.198)

T 1wy mslindanuuasefingifoiinnudsdunazandumu
Tuszerena wudn U718 Over Speed Warning 1umiadeni ldsu
mndAunniian neiien Priority 11fu 1.249 wag Normalized
Priority t¥ 17U 0.299 99a3u1A® U8 Your Speed (Normalized
Priority = 0.290) waz U181 Speed Limit (Normalized Priority = 0.274)
vz Treudaiounnuds Idsummddgyiosdian (Normalized
Priority = 0.138)

4.2 MTUATIEFUATIZAITUAIINEIAGYTIU (Composite Priorities)
vawmudenlunisindatheuazgunsalifiounanusinisesivs

lunslianzideyadensruiunsaduiudsiemest (Analytic
Hierarchy Process: AHP) nasannlaaiaudAydnnizvosnay
madennelddasudos (Local Priority) waziminaanuddaves
Haduudnusiaznga (Criteria Weights) ud dumeusieluonis
ﬁﬁazﬂaﬁgqaa&dwmﬁ’qmeﬁimﬁu WiefuramIAIANddTY
Tnesanveusagmadon §a5un31 Composite Priorities %o Global
Priorities

nsdaaszddruauddysndidunszuiunsddaluns
wanabiiudsmnumuizanvesmadenlagfiarsanainnndade
swfusthaluszuu nevildlaenisihaanudfyiimzseusay
madenmeldtafedos snguiuanintnvestafogesdu udnh
waftlianusardadegosunsiuiu il emearsiugaiisveusdas
Madon NanITILATIZRALATIZREIRUANEIATYSIN (Composite
Priorities) wanslunsel 16

TRL-14-7



NGCE3()

N15U529039IN153AINTTATESIUKIYIA TSN 30 The 30™ National Convention on Civil Engineering
Jufi 28-30 NWAIAY 2568 2.U5TAIVATVIUS

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

A15°9% 16 NMTBATIERFLATIZRRIRUAINEREYTIN (Composite Priorities)

5. agUwanIsAnen

nsfnwiadsilyatfunisUssdiumadondlmungaslunis
foafatisuazgUnsaliil oiounuiiuuiosoun Tasande
nszuaunisinduladsdfudu (Analytic Hierarchy Process:
AHP) it eUSeuiisunud B aduimsaasiadesing 4 ialu
suszansamnsldann aaaends Imnssuuazdsandon
SuduAsegAmans  nan133tAsziuandliiiug Jadedau
wsugrmansdumdnunniian 0.399) asvioudsauddyves
nsangURing (0.610) wazdunuiiii sadestunisfad suas
dnduau vuridadesuininssuuazdwindey (0.324) i
psdUsznoud Ay ldun msdanisianiiduiinsfudauindon
(0.352) warAuazaINtun1sUNge¥ne (0.351)
Aulszansnmuarauasnde (0.282) wudtAuaunsaty
madeulifiudanmuds (0.590) fenwddygeanlunguil

wansAnwiadaiidiiauouuimisnissziiuiasounay
wanefid ldasduiudszansamlunisldau anuvaends
Fanssndwinden wazdununiaasugaand dedrudu
asfvsznavddglunisdnduladenlddranazeunsaliion
A5 luAN NUIAG BNV INITITINT WUININTTILATIZI
Fnamannsailuussgndlfifeatiuayunisnsususeniuy
sEUUITIRsnevaAefoAAsuLUaean N InuLas
wialwlagldag1aiuszd@ninm egrelsfiniu uidedslidedin

a

valszms Tnsawgludunisinsantedoifsunans iy
wu dnvazgiivsemeaiuansnatulunsiazion wginssumsdudi
fidnuaranizdu wegaruausoveisnuluiiuilunig
taduldngmineasnas Gedulidvsnadoussansuareunnanisi
iluldass fafu lunsiwamsfnuiiludssgndlsluiund
wanageanty FearsiinisusurainaeinisUsedulidaniy
%‘wejuuaxm@uauawiaamwmmLﬂuﬂ%waqﬁuﬁtﬂmmaaejw
wangau Jadefienstunfinsandiudy s amnuvesnisiin
URmMAlUYIWIA104 9 AT sluniiug
maddmdsnuiasiasedeiuguiunalulad swddesaie
FususzanauazyAnINSvRIBURSURRYE il el
n1sidenlduInin1sauaTasiuseaniangean uagaiunsn

laduauilzdninnuaz o a = 5 gy .
Criteria - iasaauidnTuuadvnaaay BIEEHERIE BT RE T Composite
Al laaann
Alternative 0.282 0.324 0.394 Priorities
ANSIRASULE
mMsaanuuuihali  erusuisalu , HANSEUUIAAY Aanusaiing " .
o M o - v e | @MENAGIHTU P vo | dumulunis - s tal
Sub-criteria | A Tadrauazfige  nstdauliiiiu . ihuaa uazmsliiaan g msangldanie . b3
n - As1NgIsNEN = . P Anda wWavau
aruaula HAnAAI G fAowradan luiinsdu
fsuwdadaau
0.410 0.590 0.351 0.298 0.352 0.206 0.610 0.184 3.000
ihaudadau A1ns| score by criterion 0.124 0.180 0.217 0.265 0.442 0.437 0.061 0.138 1.863
Overall Priarity 0.014 0.030 0.025 0.026 0.050 0.036 0.015 0.010 0.205
Over Speed warning | Scare by criterion 0.280 0.288 0.244 0.267 0.151 0.154 0.318 0.299 2.000
Overall Priarity 0.032 0.048 0.028 0.026 0.017 0.013 0.076 0.022 0.261
iha Your Speed | Scorebycriterion 0.302 0.291 0.340 0.237 0.244 0.198 0.358 0.290 2.260
Overall Priority 0.035 0.048 0.039 0.023 0.028 0.016 0.086 0.021 0.296
il Speed Limit | Score bycriterion 0.294 0.241 0.200 0.231 0.164 0.211 0.262 0.274 1.877
Overall Priarity 0.034 0.040 0.023 0.022 0.019 0.017 0.063 0.020 0.238
1.000
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