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PUNVALAI CHOENKLANG : STRATEGIC PLANNING FOR ROAD
NETWORK DEVELOPMENT OF BUREAU OF RURAL ROADS 5
(NAKHONRATCHASIMA). THESIS ADVISOR : ASSOC. PROF. AVIRUT

CHINKULKIINIWAT, Ph.D., 144 PP.

AHP/DECISION ANALYSIS/PRIORITIZATION/RURAL ROADS

DEVELOPMENT

This research is a participatory action research. The purpose of this study is to
study the concept and planning of rural road development. Under the existing budget
effectively. And most effective. Using SWOT analysis for strategy analysis by TOWS
Matrix. These data will be very useful in defining the vision. Strategic Plan, Project
Plan, and Prioritization of Project Plan. The Analytic Hierarchy Process, AHP, and
Expert Choice programs are the most widely used. It is considered as the most
important project plan. Should be done in the early stages.

This research presents the application of the Analytic Hierarchy Process (AHP)
in rural roads prioritization. The research exhibits the concept and process of the plan
for rural road development and application of multiple criteria decision analysis using
AHP for prioritizing rural roads on a rational basis. Rural road network was grouped
on strategic issues and strategies of Department of Rural Roads. There are three main
factors to be used as an indicator to assess the importance of routes of each type of road:
Transport and Traffic engineering, Accessibility and Other. The result of criteria
weights was determined by Expert Choice software according to the AHP model. The
results of weight factor analysis can be divided into 2 groups. the Transportation and

Traffic Engineering dominant road (Logistics, Traffic Reduction and Country’s Border



Road) and the Accessibility dominant road (Tourism and Rural Area Accessibility
Road). This study will be able to prioritize rural roads and allocate limited budget for
development in the future. The master plan obtained from AHP application shows that
this plan is consistent, and links with the country strategic plan under the Department of
Rural Roads year 2017-2026, which is a long-term plan (10 years), and the Strategic
Plan Framework Development of Rural Roads year 2017 - 2020, which is a medium-
term plan (4 years). The main goal of the Rural Roads Development Plan in the area is
to develop a rural road network to connect the Development of National Infrastructure

and the Northeast Development Plan perfectly.
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S1
82
S3
84
S5

s6|

§7
S8

Pair - wise comparisons matrices for SWOT factors

s1 82 53 S4 §5 $6 87 S8
1.00
014 100
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020 2000 033 100
033 300 0.8 mﬁj 1.00
0s0| 300 Q@l ;@o‘ 1,00
o2 1o  ox| am| s oo 1o
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L.00 é‘lyr s I z.UoF 2,00 4,00 10|
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0.1062
0,0507
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Pair - wise comparisons matrices for SWOT factors
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ST3. guas NANNIINTOTE MM U Laz 1Az aIsy Tianw
A o e [ < a v
103 UDIANT AT UIAAATLIIUNG
T1,2.34.5, o
S4,5,6,7 (0.1659+0.2017+0.2124+0.1521)/4 + 48.94
6.8
(0.2740+0.1848+0.0773-+0.6541+0.4690+0.3779+0.1078)/7
0.1830+0.3064=0.4894
\ d s 3
qaoeu | Jema nagns WO - msdsuilgadaes
WO L. iivusz@nEnimmstiaudlsmsiauyaainsuaz i
waTuTagaunldlumsiUgiaeu
W1,2,3, o6, 83.1
(0.3180+0.4472+0.4871)/3 +(0.4136)/1
0.4174+0.4136=0.8310
WO2. ANUNToUAIUIATEITNT IATDID
w4 05 (0.268)/1 + (0.4799)/1 74.79
0.2680+0.4799=0.7479
v o ¢ a 4 a A
gAeau | Sugnniw Nagns WT - N15aANI T8 Hi3oHania e
WTI. MsAAUIYAaINIta a3 1ans 0100 us Wled1u3s1s
w3 T4,5,6 |1(0.4871)/1 + (0.6541+0.4690+0.3779)/3 98.74
0.4871+0.5003=0.9874
WT2. #5191 3anssw
W13 | T1.2,5.7.8 |(0.3180+0.4871)/2 + (0.2740+0.1848+0.4690+0.1102+0.1078)/5 63.17

0.4025+0.2291=0.6317
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Transp
s Transportation 1.000
Accessibility 1.171
Other 0.686

Fle Ed Ascesument lnconsistency Go Took Help

D¢ S @ § D 0 QS Beorder Sructusl sfus Fresge ludgments

i = W E

A Transportation and traffic

Factor

Acces

0.854

1.000

0.585

Other

1.458

1.708

1.000 sum

B765432123456785

Geomean ‘Weight

1.076 0.350

1.260 0.410

0.738 0.240

3.074 1.000
D accessibility

Compare the relative impomance with respect to: Coal: tourism

Priorities with respect to:
Goak: Loursan

A Transpos O accessib C: other

A: Transportation and traffic 350 |

8: accessivity . . N AT /T a2 SSS—
i other L = W Wl WS B eE e

Tnconsistency = 0.
with 0 missing judgments.




Transp
Factor Transportation 1.000
Accessibility 0.274
Other 0.339

Eile Edit fstecsmend lpcensistercy o Jooks Hep

Factor

Acces

3.647

1.000

1.235

NS SR & F DB &S Beode Sctur adjst Freege ladgrments i

& e = vin (BB |

98 7EE422] 334
A Transportation and traffic

Other

2.952

0.810

1.000

567848

Geomean Weight
2.208 0.620
0.606 0.170
0.748 0.210
3.562 1.000
B: accessibility

Compare the e ntive importance with respect to: Goal: Logistics

A: Transportation and traffic 620

B: accessibility RIS _ i B o G|
C: other 210
Inconsistency = 0.

with 0 masing judgments.




Factor Geomean ‘Weight

Transp Acces Other 2281 0.633
Transportation 1.000 3.444 3.444 0.662 0.184
Accessibility 0.290 1.000 1.000 0.662 0.184
Other 0.290 1.000 1.000 sum 3.605 1.000

Ble Bt Amemment locomsizency G Jodks Help

CElE L SAHE B m@ YK Beorder Stucturaladius Freezs ludgments
& i e = F i (BE

0 T7EH4AT 22466703

A Transportation and fraffic . R ‘_1'} ;A B: accesmibility

Compara the relathe Imporance with respact 1o: Goal: raffic reduetlon

- A Trans) B: accesib C: other
&2 Transpartation and raffic a i 14 A
B: accessibiliny I 1.0

Prioritles with respect fo:

Goal: traffic reduction

A: Transportation and tramic .63 |
B: 104

C: other 1

Inconsktency = 0.

with 0 missing judgrients.




Factor Geomean ‘Weight

Transp Acces Other 1.208 0.384
Transportation 1.000 0.929 1.900 1.302 0.414
Accessibility 1.077 1.000 2.050 0.636 0.202
Other 0.526 0.488 1.000 sum 3.146 1.000

File Edit Accessment Inconsitency G2 Tooks Help
N &G ﬁ . D B Q' Recrder Stroctural adjun Freage Judgments
& ke = F il B

58 TE54321 23456789

A Transportation and traffic ! B accessibility

I
]

Compare the relative impartance with respect to: Goal: Rural area access

S | & A B | - Az Transpa B: accessib C: other
A: Transpontation and traffic = 1007 19

205

A: Transportation and traffic 304 | I

B: accessibiity [T e R WA
C: other 207 | —

Inconsistency = 0,

with 0 missing judgments.




Factor Geomean Weight

Transportation Accessibility Other 1.337 0.436

Factor Transportation 1.000 1.630 1.467 0.820 0.267
Accessibility 0.613 1.000 0.900 0.912 0.297

Other 0.682 1.111 1.000 sum 3.069 1.000

Ede Edit fssessment ipconsstency §o Tooks Help
DFME @ &S & H D ™ 2 'K Reorder Strurtursl adiuse Freezs lusdgments
& o dE | = L =

B¢ EH

A Transportation and trathc B accessibiity

E: accessib C: other
1.63 1a57

A Tramspontation and traftic
: mecessibilitg L]

Pricwiries with respect tor
Gual: Counlry’s Border

A: Tramsportation and traffic 430 S
B: accessibility 267 | —
C: other 207 | —
Inconsistency = 0.
with 0 missing judgments.




Factor
Source of Source of Tourist
Landmarks
trade business attractions Geomean ‘Weight
Landmarks 1.000 1.286 1.174 0.931 1.089 0.270
Factor
Source of trade 0.778 1.000 0.913 0.724 0.847 0.210
Source of business 0.852 1.095 1.000 0.793 0.927 0.230
Tourist attractions 1.074 1.381 1.261 1.000 1.169 0.290
sum 4.033 1.000
3:_ _[p.lit Asiessient ]}.\_.un?l-,?en_y. Go Took Help
N &SE A 5@ QN Georde Strucur adust Froege Jusgments
b e = 7 v (B
98785821 25458705

2.1 Landmarks i | skl 2.3 Source of trade

Compare the relative importance with respect to: B: accessibility

Landme 2.3 Source 24%ource « 2. 5Tourist £
1474 1074

1.4

1.261

2.1 Landmarks -
2.3 Source of trade B o — . S—_
2ASource of business. 330
2.5Tourlst attractions 290
Inconsistency = 0.

with 0 missing judgments.




Factor
Traffic Connect Through Through the Through Shortcut to Transport of
Geomean | Weight
volume the main province district the parish avoid many forms
Traffic 1.000 0.414 1.200 1.333 3.000 0.750 0.600
0.984 0.120
volume
Connect 2.417 1.000 2.900 3.222 7.250 1.813 1.450
2.378 0.290
the main
Through 0.833 0.345 1.000 1.111 2.500 0.625 0.500
0.820 0.100
province
Through 0.750 0.310 0.900 1.000 2.250 0.562 0.450
0.738 0.090
Factor the district
Through 0.333 0.138 0.400 0.444 1.000 0.250 0.200
0.328 0.040
the parish
Shortcut 1.333 0.552 1.600 1.778 4.000 1.000 0.800
1.312 0.160
to avoid
Transport
1.667 0.690 2.000 2222 5.000 1.250 1.000
of many 1.640 0.200
forms
8.201 1.000

File Edit Amessment Inconestency Go Tools Help
D@ E D ER A B S W& K Feoder Srctural st Freese lusgmenss |||
@ e = e (EE |

S ETEE437| 234 B6E87RE

1.1 lralhec volums 1.2 Connect the man

Compare the relative imporance with respect to; A Transportaticn and traffic

2 1.1 Traffic v 1.7 Connee, 1.3 Througl 1.4 Throwgl 1.5 Thoagl 1.6 Shorca 1.7 Transpe,

1.1 Traffiz valume . 2417 12 103 10 1133 1667
1.2 Connect the main I 1 N \4 29 vy T35 1813 145
1.3 Thrcugh provines -=_ L4 25 15 20
1.4 Through the district [ (| 235 1.778 2222
15 M hreugh the parish | ] :

1.6 Sharicut to aveld
1.7 Transpart of many fonns
Priorities with respect to:
Goal: Logistics
=A: Tranepartation and rraffic

1.1 Traffic vohume 120 I

1.2 Conneet the main Lo

1.3 Through province -100 I

L4 Through Ue district -000 I

1.3 Through Lhe parish peoy 00

1.6 Shiwteut to avoid -« |
1.7 Iransport of many forms el

Inconsistency = 0.

with 0 missing judgments.
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4428 miwnnzimanihminanudnyuesihiesesieihivdos dmsungu
& P

ﬂuulWﬂﬂ'liLLﬂvlﬁlJﬂiyj’i'ﬁ]ﬁﬁ]i

9ya o ya = = I 1 . . . A

HIvY lJI,G']’INi]”li’anl,ﬂiEJTJL‘]/]EJ‘]JLTJ“L!TIEJ?;] (Pair wise comparlson) IN®

v 1]
dmuaaniminanudidyserinilidosemieilitedes dmsunquanumenisud v
| o o { 1< a
Tynrvses Taefindisormguesdninnumanarssuuni 5 (1 asswdu) Wudilszidiv
Y [
Idmazuuunnuding 1-9 wun anhmtinmae (Eigenvector) v04ilados0wioilitodos
o (% 1 A 9 A v Y [ 9
dmsunguonwwenmsud luilymiesies e Jadedrumsvudaazesias Usenoudie
Suulsnuesas mareuaodionan 391Nk 1L SUNNAIY AUANRIY LA NITUUES
Y
wategluny A1 0.180, 0.130 , 0.060, 0.070 , 0.070, 0.370 LAz 0.120 MNAIN tAL
A = = S Y o w ISP Y
wenfJeumeuilusesay 18, 13,6, 7, 7, 37 uag 12 Mua1ay HazlAININaoAAADIVN
. . [ Y <3 ' 1 o o @

i@wa (Consistency Ratio : C.R.) 1911171 0.00 waaslviiiiuied lunaaisensuld dwaalu

519 4.9

U



Factor
Through Through Transport
Traffic Connect Through the the Shortcut of many
volume the main province district parish to avoid forms Geomean Weight
1.000 1.385 3.000 2.571 2.571 0.486 1.500
Traffic volume 1.535 0.180
Connect the 0.722 1.000 2.167 1.857 1.857 0.351 1.083
main 1.108 0.130
Through 0.333 0.461 1.000 0.857 0.857 0.162 0.500
province 0.511 0.060
Through the 0.389 0.539 1.167 1.000 1.000 0.189 0.583
Factor
district 0.597 0.070
Through the 0.389 0.539 1.167 1.000 1.000 0.189 0.583
parish 0.597 0.070
2.056 2.846 6.167 5.286 5.286 1.000 3.083
Shortcut to avoid 3.155 0.370
Transport of 0.667 0.923 2.000 1.714 1.714 0.324 1.000
many forms 1.023 0.120
Eile Efit fssessment [gromsidency §o Jocks Help n
DiEd @ &3 & H P B E S s Srucuelsdun Freecelidgrments |
@0 RCI= vl (BE
s H7E88321 2148788
1.1 Traffic volume R st 1.2 Connect the main

Compara the relativa imponance with respact 1o: A: Transportation and traffic

[ ] 1. 1Traffic w 1.2 Connec 1. Theougl 1.4 Througl 1.5 Throug! 1.6 Shorcu| 1.7 Transpc
] 1.385 0 2571 257 205 15
L - 2161 1.851 1.857 288 ¥

1467 1167 6167

-, e
=_ 1.0 5.286
-_" 2

5.286

1.5 Through the parish

1.6 Shortcut to avold
A1 Trangpon of many tomms

Gosal: Lrallic reduction
=A: Transportation and rraffic

LA Trallic vohmme: -1B0

1.2 Connect the main (Lo [ —
1.3 Through province «c0 I

1.4 Through the district o .

L5 Through the parish 070 I

L6 Shorout To avoid S

L7 Transport of many forms A20 I




Factor

Landmarks Road density Agricultural areas Geomean Weight
Landmarks 1.00 2.12 0.86 1.223 0.380
IFasier Road density 0.47 1.00 0.41 0.578 0.180
Agricultural areas 1.16 244 1.00 1.415 0.440
3.216 1.000

Fle Edt Ascestment Ipconsistency Do Took Help
Nedd &R i] l S QY Reoecer Sructursl agjust Freege Judgrents

b = F v | B
|
| 3B1B5432123465743
2.1 Landmarks S N T sl A 2.2 Road density
. £ &
Compare the relative imponance with respeet i Be accassibiling
[ y LN . .2 NJ |21 Landm: 2.2 Road dv 2.6 Agricul
2.1 1 andmarks T I 1158
|22 Road density el
26 Agricultural arens Jneom 00
Priorities with respect to:
Goal: Rural area access
> acressibility
2.1 Landmarks e - — "7
22 Road densiy 150
2.6 Agricultural areas <40 |
Inconsistency = 0.

with 0 missing judgments.
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a 4 1 3' o o @ @ ) o
442.10 miwaszimanihminanudirgvesiliteseioiledvdes d1misy
NENAUUINOANNTUAIA NI LAY
A a = = <3| ' . . . A o '
LN@W%TﬁﬂHLﬂi&‘UL‘V]El’UL“lJu'ﬂElﬂ (Pair wise comparlson) INDNINUAAN
Y ] v
wminanudngszriniladesessoiliiedes dirsunguanuionNuTuAIAINILIAL

I A ya 0 ~ a 3 v A Y1
AYNUALFIIFIUVDITTIUNNUN WA WEUUNN 5 (U ﬂﬁﬁvnﬁlﬂ) lﬂug‘!ﬂiglwuﬁlﬁﬂ']ﬂglluu

U g

[ v

Y 1

ANuAIAY 1-9 WU ANIITNMAY (Eigenvector) vesilatosoanseiletedes d1miungy

auuoANuIuAI oAy Ae Tadedumsyudunzasns Usznoudie vl

93195 MawoudoaIenan 39rIaNHIY SunerIu Suairu tagmsvudanatsgluuy &

9 1]

AN 0.110, 0.300 , 0.090, 0.080 , 0.070, 0.150 LA 0.200 MW WY tazlon)Fouiion

1< o w J

Wudesaz 11, 30, 9, 8 , 7, 15 uaz 20 MWAIAU HAZliAIAINTOANADIVDIUNARNA
. . 1w Y I ' 1 J [ Yy o ~

(Consistency Ratio : C.R.) 111U 0.00 ueraaldiviudeglunasisonsnld duwaaslugln

4.11



Factor
Traffic Connect Through Through the Through the Shortcut to Transport of
volume the main province district parish avoid many forms Geomean Weight
Traffic volume 1.00 0.37 1.22 1.38 1.57 0.73 0.55 0.874 0.110
Connect the main 2.73 1.00 333 3.75 4.29 2.00 1.50 2.384 0.300
Through province 0.82 0.30 1.00 1.13 1.29 0.60 0.45 0.715 0.090
Through the
district 0.73 0.27 0.89 1.00 1.14 0.53 0.40 0.636 0.080
Factor
Through the
parish 0.64 0.23 0.78 0.87 1.00 0.47 0.35 0.556 0.070
Shortcut to avoid 1.36 0.50 1.67 1.88 2.14 1.00 0.75 1.192 0.150
Transport of
many forms 1.81 0.66 222 2.50 2.85 1.33 1.00 1.590 0.200
7.948 1.000
UI: Edit Asseszment Inconsistency Go :nc s Help
NS E D & A H I om QK Beorder Sructurs! adjus Freege ludgements
& e = e BE
9876 8?1 2485704
1.1 Trafficvolume | 000 ¢ TRl - ¢ I 1.2 Connect the main
Compare e relative impotoace with respect to: & Trarsportation amd traffic
[ ] 1.4 Traffiz » 1.2 Connec 1.3 Througl 1.4 Througl 1.5 Thiougl 1.6 Shorteu 1.7 Transpe
11 Taallic volume izt 18 1305 1501 1364 1818
1.2 Conneet the main nn 175 4286 20 1.5
1.3 Through province l 125 1286 1.667 a0
T4 Through the district 1.143 1675 25
1.4 Thigagh the parish _=—=- EAL] 2850
16 Shorlcut to il 1.333
1.7 Transport of many forms W ———
Priorities with respect to:
Goal: Country's Border
=A: Transportaticn and traffic
1.1 Traffic volume 1o
1.2 Connect the man 300
1.3 Through province oo
1.4 Thrauqh the district -oa0
1.3 Through the parish o0 I
1.6 Shortcut to avoid 1o
1.7 Transport of marny forms 200

Inconsistency — 0.
wirh 1 milssing judgmenrs.
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Priorities with respect to:

Goal: Tourism

1, Phangmuangruom Rd. Sikhio Route kor vy
2o Data 003 (I
3.Intersection of Highway 2081-Ban Ta Klang oy ]
4.Phangmuangruom Rd, Sikhio Route Ngor.5 204

5.Highway 4013-Intersection of Highway 2117 o5 T

6.Highway 226-Highway 218 P ———————— |

7.Intersection of Highway 225-Ban Lub Pho L T

8.Ban Nong Na - Ban Nong Bua Rong L T

9.Intersection of Highway 2121-Ban Run 045 TN

10.Intersection of Highway 2160-Ban Phon Songkhram 045

11.Intersection of Highway Surin 3036-Ban Angkan 030

12.Intersection of Highway 2076-Ban Son Suan 0 I

13.Intersection of Highway 225-Intersection of Highway 2354 03 I

14.Intersection of Highway 2359-Ban Non Toom 23 T

15.Intersection of Highway 24-Ban Krangern 035 I

16.5urin 4055 Intersection of Highway 2079-Ban Bu Kan Thaen 03 I

17.Intersection of Highway Surin 3020-Ban Kan Triang 033

18.Intersection of Highway Surin 4018-Intersection of Highway 2077 032 I

19.Intersection of Rural Highway Chalyaphum 3003 — Intersection of Highway 2065 020 |
0. Intersaction of Rural Hinhwav Surin 2371-Ban Khok | amduan 020 I



Priorities with respect to:
Goal: Logistic

1L.Phangmuangruom Rd. Sikhio Route kor

2.Phangmuangruom Rd, Korat Route 21-22

3.Intersection of Highway 2081-Ban Ta Klang

4.No Data

S.Phangmuangruom Rd. Sikhio Route Ngor.5

6.Ban Krok Samoe — Ban Praeng Wattana - Dan Khun Thot District
7.51 Yaek Si Aran — Ban Thang Phat

B.Untersection of Highway 2256-Ban Nong Sai

9.Intersection of Highway 2068-Ban sokwang

10.Ban Lin FA — Ku Suantang

11.Intersection of Highway 2076-Ban Son Suan

12.Ban Nong Na — Ban Nong Bua Rong

13.Intersection of Highway 225-Ban Lub Pho

23.Intersection of Illighwa]r 2-Ban Nongs.ar& Sung Noen District
24.Intersection of Rural Highway Chaiyap 3003 - tion of Highway 2065
25.Intersection of Highway No.205 — Ban Nong Lum Phuk
26.Highway 4013 — Intersection of Highway 2117

27.Intersection of Highway 24-Ban Kra Ngemn

28.Intersection of Highway 225 — Intersection of Highway 2354
29.Intersection of Rural Highway SR.3036 — Ban Angkan
30.Intersection of Highway 24 — Ban Sa Wan Phraya

31Huai Rat — Krasang

32.Intersection of Highway 219 Connect to Highway 2226
33.Intersection of Highway 2359 — Ban Non Toom

34.Highway 226 - Highway 218

35.Highway 226 - Krasang

36.Highway 24 — Highway 2208

37.8an Nong Khwang — Ban Nong Khum Pak Chong District
38.Intersection of Highway SR.4018 — Intersection of Highway 2077
39.Intersection of Rural Highway Chaiyaphum 2366 — Ban W
40.Intersection of Highway 2121 — Ban Run

41.Intersection of Highway 2371 — Ban Khok Lamduan

42.Ban Nonsathon — Ban Hual Yang

43.Highway 2116 — Highway 4050

44.Intersection of Rural Highway SR.3020 — Ban Kan Triang
45.Intersection of Highway Buriram 4060 Connect to Highway Buriram 3005
46.Intersection of Highway Buriram 5024 — Connect to Highway Buriram 4031

022

020
£020
019
019
018
018
018
017
017
017
017
016
016
016
015
015
014
013
013




Priorities with respect to:
Goal: Traffic Reduction

LPhangmuangruom Rd. Korat Route 21-22

2.Phangmuangroom Rd. Sikhio Route kor

3.Mo Data

4. Phangmuangruom Rd. Sikhio Route Ngor.5

S.Hual Rat — Krasang

6.Intersection of Highway 219 Connect to Highway 2226

7. Intersection of Highway 226-Krasang

B.51 Yaek S| Aran — Ban Thang Phat

o.Intersection of Highway 24-Ban Tha Chang

10.Intersection of Highway 2081-Ban Ta Kang

11.Ban Krok Samoe —~ Ban Pracng Wattana - Dan Khun Thot District
12.8an Lin FA - Ku Suantang

13.Ban Nong Na — Ban Nong Bua Rong

14.Intersection of Highway Buriram 5024 — Connect to Highway Buriram 4031
15.Ban Wang Khon — Ban tha Wang Pral

16.Intersection of Highway 2256-Ban Nong Sal

17.Intersection of Highway 225-Ban Lub Pho

18.Intersection of Highway 24-Ban Krangem

19.Intersection of Highway 2160-Ban Phon Songkhram
20.Highway 2116-Highway 4050

21.Phangmuanaruom Rd. Bua Yai

23.Intersection of Highway 24 - Ban Sa Wan Phraya
24.Intersection of Highway Surin 3036 Ban Angkan
25.Intersection of Highway No.205 — Ban Mong Lum Phuk

26.Ban Nong Khwang ~ Ban Nong Khum Pak Chong District
27.1ntersection of Rural Highway Chalyaphum 3003 Intersection of Highway 2065
28.Intersection of Highway 225- Intersection of Highway 2354
20.Intersection of Highway 2076-Ban Son Suan

0. Intersection of Highway SILADIA - Intersection of Highway 2077
ILIntersection of Highway 2121 - Ban Run

32.Intersection of Rural Highway SR.2371 - Ban Khok Lamduan
33.Intersection of Rural Highway SR.3020 - Ban Kan Triang
34.51.4055 Intersection of Highway 2079 - Ban Bu Kan Thaen

032
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034
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Pricvities with respect to:
Goal: Rurual Area Acoess
1Huai Rat - Krasang e ===
2Intersection of Highway Buriram 4060 Connect to Wighway Buriram 3005 055 [
3.phangmuangruom Ri. Korat Route 21-22 LR e ————
4.Phangmuangruom Rd. Sikhio Route kor ey
S.Antersection of Highway 219 Connect to Highway 2226 ey
6.M0 Data gosy
T.Intersection of Highway 225 - Intersection of Highway 2354 40 NG
8.Ban Monsathon — Ban Hual Yang 031 I
9.Phangmuangruom Rd. Sichio Route Ngor.5 031 I
10.Intersection of Highway No.2179 - Ban Tha Tum 031 I
11L.Intersection of Highway Buriram 5024 — Connect to Highway Buriam 4031 i e
12.Intersection of Highway 2359 - Ban Non Toom 0ze I
13. of Highway 2389-Intersection of Highway 2187 .02
14.Intersection of Highway 2121 - Ban Run 02 I
15.Intersection of Rural Highway Chalyaphum 2366 — Ban Wangmiuang o2 I
16.8an Lin FA — Ku Suantang 022
17.Intersection of Highway 225-Ban Lub Pho 02 I
18.Intersection of Highway No.205 — Ban Nong Lum Phuk 0 I
19.51 Yaek S Aran - Ban Thang Phat IR = -:iccicisssisustssssistisisnsiiosimb
20.Intersection of Highway 2054-Intersection of Highway 2233 022 I
71.Ban Wang Khon — Ban tha Wang Pral 021 I
22.Ban Nong Ma — Ban Nong Bua Rong 021 T
23.Intersection of Highway 24-Ban Krangemn 021 I
HM.Intersection of Rural Highway Chalyaphum 3003- Intersection of Highway 2005 020 (NN
25.Intersection of Highway 241-Ban Ka Sat 020 I
26.Intersection of Highway 24 ~ Ban Sa Wan Phraya 020 I
27.1mtersection of Highway 2-Ban Nongsard Sung Noen District 020 I
28.Ban Si Suk - Ban Ta Ngoen 010 I
29.Intersection of Highway 2256-Ban Nong Sal ory 000 ]
30.Intersection of Highway 2081 - Ban Ta Klang 0 I
31.8an Nong Khwang - Ban Nong Khum Pak Chong District ity 00 ]
32 Intersection of Highway SR.3036 - Ban Angkan s
33.Intersection of Highwiry SR.A018 — Intersection of Highway 2077 o I
34.Intersection of Rural Highway SR.2371 - Ban Kivok Lamdian T ———
35.Intersection of Highway SR.3020 - Ban Kan Triang o015 I
36.Intersection of Highway 2076-Ban Son Suan 015 I
37.5R.4055 Intersection of Highwary 2079 = Ban Bu Kan Thaen ity |
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Priorities with respect to:
Goak Country’s Border Security

LIntersection of Highway 2121-8an Ron 500 |
2.Intersection of Highway 24-Ban Krangern 500 [N

Inconsistency = 0.
with 0 missing judgments.
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M50 4.17 gnsmaainasihlszaed/gnsmans/nagnt YeINTUNNHANFULN (W.A.
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This paper presents the application of the Analytic Hierarchy
Process (AHP) in rural roads prioritization. The paper exhibits
the concept and process of the plan for rural road development
and application of multiple criteria decision analysis using AHP
for prioritizing rural roads on a rational basis. Rural road network
was grouped on strategic issues and strategies of Department
of Rural Roads. There are three main factors to be used as an
indicator to assess the importance of routes of each type of
road: Transport and Traffic engineering, Accessibility and Other.
The result of criteria weights was determined by Expert Choice
software according to the AHP model. The results of weight
factor analysis can be divided into 2 groups: the Transportation
and Traffic Engineering dominant road (Logistics, Traffic
Reduction and Country's Border Road) and the Accessibility
dominant road (Tourism and Rural Area Accessibility Road).
This study will be able to prioritize rural roads and allocate
limited budget for development in the future. The master plan
obtained from AHP application shows that this plan is
consistent, and links with the country strategic plan under the
Department of Rural Roads year 2017-2026, which is a long-
term plan (10 years), and the Strategic Plan Framework
Development of Rural Roads year 2017 - 2020, which is a
medium-term plan (4 years). The main goal of the Rural Roads
Development Plan in the area is to develop a rural road network
to connect the Development of National Infrastructure and the
Northeast Development Plan perfectly.

1. Introduction

strategy of Thailand for the next 20 years is to develop
the competitiveness by developing the investment of

Nowadays, road network system is the most transport infrastructure, security and energy, special
important infrastructure of transportation systems, with a economic areas and cities to connect the regional
high service demand because it is the most accessible economy with the world. Therefore, the road network is
and convenient system. The framework of the national the core part to support the development of the country.
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The road networks in Thailand currently exceeds 466,770
km. There are about 66,940 km networks (including
Intercity Highway) under the supervision of Department of
Highways (DOH), about 47,916 km network under the
supervision of Department of Rural Roads (DRR), about
207 km network under the supervision of Expressway
Authority of Thailand (EXAT) and about 352,157 km
network under the supervision of the local administrative
organization. In 2010, travel and goods transport demand
on land was about 2.4 million person-trip-day and it was
forecasted to be approximately 21.84% or 3.07 million
person-trip-day in 2020 (Ministry of Transport, 2017).
Ministry of Transport (MOT) has identified its
strategies to support and serve the national strategies.
The key strategies are to connect the domestic transport
networks with neighboring countries, to develop logistics
and transport infrastructure systems thorough all
economic areas, in both urban and rural areas. The goal
of strategies is to help people to assess increasingly the
public transport. Thus, the road network plays an
important role to develop both country and the quality of
life (Ministry of Transport. Annual Report 2015. Bangkok;
Ministry of Transport. Annual Report 2016. Bangkok).
The DRR is mainly responsible for the transport
infrastructure. Its missions are to develop and improve
rural roads standards to support transport, tourism and
development at the country’s border, an integrated and
sustainable urban development, alleviate traffic
congestions by constructing missing links, bypasses,
shortcuts and to take part a role as a mentor in road
development for local administrative organizations.
Amidst the flow of change in Thailand and many other
parts of the world, change is having a significant impact
on the context, and the surrounding environment of DRR,
both inside and outside. These are fast and intense
dynamic changes, which inevitably impact and directly
challenge the operation of DRR. Examples of major
external changes include: government policy changes
focusing on the effectiveness and achievement of
projects. This has affected the DRR, who must prepare
integrated budget and investment plans to produce a
long-term budgeting plan, which is very different from the
department's old style budgeting, due to the need for
greater knowledge, and requiring expertise in budgeting,
and a lot more coordination. Moreover, the DRR faces
obstacles from social changes; for example, community
expansion has caused the population of residential
dwellings to increase on both sides of the roads, as a
result the allocation of land ownership is ineffective,
resulting in road extensions and improvements in safety
operation becoming more difficult and being delayed, etc.
Examples of significant internal changes that are
taking place include: the changing age structure of

government officials; currently the DRR has 317 civil
engineers with an average age of 46 years, and 794 civil
technicians with an average age of 47 years; in the future,
many of these will retire, and there will be fewer workers.
However, at the same time the amount of work is likely to
increase continuously, this will make the work volume
inconsistent with the number of people and negatively
impact the quality of work, etc.

To prepare for the challenges, to adjust its contextual
changes to keep up with the current and future global
trends, and to carry out its missions sustainably, the DRR
is required to change its strategies. The DRR has
prepared development plans for 18 regional rural road
offices as a roadmap, which are crucial in carrying out the
missions of the DRR. Such plans encompass work plans
for short, medium and long term projects, risk-uncertainty
absorption projects, personnel development and
applications of information technology to enable
efficiency and quality of work.

But because the planning process has many steps
and complex academic principles, the authors are
therefore interested in the Analytic Hierarchy Process
(AHP) as a tool to prioritize the project plans of the DRR.
This will help the Rural Road Offices to provide good
quality Rural Roads Development plans for their regions,
based on academic principles that are reliable, and can
be used for real change.

The objective of this research is to apply the AHP in
rural roads prioritization of Bureau of Rural Roads 5
(Nakhon Ratchasima) in North-Eastern Thailand. This
bureau was selected as a studied site due to two main
reasons. Firstly, it is the largest bureau dealing with rural
roads network covering 4 provinces: Nakhon Ratchasima,
Chaiyaphum, BuriRam and Surin. There are over 237
routes of rural road network with a distance over 4,329
km. Secondly, the Bureau always receives the highest
budget for rural road maintenance in Thailand
(Department of Rural Roads, 2017). The Bureau of Rural
Roads 5 has followed all strategies of DRR such as
enlarging the roads for the growth of the cities, solving
traffic problems, supporting tourism, promoting the
tourism and enhancing border trade linking with
neighboring countries. The paper demonstrates the
concept and process of the plan for rural roads
development and application of multiple criteria decision
analysis using AHP for prioritizing rural roads on a
rational basis. This study will be able to prioritize rural
road for limited funds allocation.

2. Methodology and AHP Model

2.1 AHP Model
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Table 1. Pair-wise comparison scale for AHP (Saaty, 1996).

Rating

Explanation

1 Two criterion contribute equally to the objective

Experience and judgment slightly favor one over another

Experience and judgment strongly favor one over another

Criterion is strongly favored and its dominance is demonstrated in practice

wo|~|ofw

Importance of one over another affirmed on the highest possible order

2,468

Used to represent compromise between the priorities listed above

Table 2. Random Index (Saaty & Vargas, 1991).

n 1 2 3 4

6 7 8 9 10

RI 0.00 0.00 0.58 0.90

1.24 1.32 1.41 1.45 1.49

AHP is a multi-criteria decision making method
developed by Saaty (Sharma et al., 2008). It is used to
solve a complicated problem into a multilevel. Generally,
the framework of AHP comprises all objective, criteria
(and/or sub-criteria) and alternative in form of hierarchical
structure (Saaty, 1996). AHP is an effective decision
making technique to solve the biased problems
(GORENER, 2012). AHP has been applied to a wide
variety in civil engineering such as project management
(Al-Harbi, 2001; Rodney A. et al., 2002), contractor
selection and evaluation (El-Abbasy et al., 2013; Safa et
al., 2015), SWOT analysis (Gao & Low, 2014; Lu et al.,
2013; Yuan, 2013), transport (Diakaki et al., 2015),
infrastructure development (Farah et al., 2007; Gkountis
& Zayed, 2015; Ke et al.,, 2009) and road development
(Dalal, Mohapatra, & Chandra Mitra, 2010; Najafi &
Bhattachar, 2011).

The three main steps in the application of the AHP in
project management reported by (Al-Harbi, 2001) were
adopted and applied in this study. First step, created the
hierarchy from top (the objective) through the
intermediate levels (main criteria and/or sub criteria) to
the lowest level (the alternatives). Next step, constructed
a set of pair-wise comparison matrices for each level
applied by using the scale measurement for AHP as
shown in Table 1. Final step, applied hierarchical
synthesis to weight the eigenvectors. It should be noted
that the quality of the output of AHP depends on the
consistency of pair-wise comparison. The Consistency
Index (Cl) can be calculated using the following formula.

Cl = (xmax-n)/(n-1) 1]

Where Amax is maximum eigenvalue and n is order of
matrix. The Consistency Ratio (CR) is sued to justify the
final evaluation of judgement. The consistency is
acceptable if CR value does not exceed 0.1. The CR is
defined as the ratio of the Cl to the random index (RI)
(Table 2). The potential of road in various aspects has
been assessed. The results of such assessment were

then prioritized to develop the rural road network plan.
The process of the plan for rural road development can
be illustrated by Fig. 1.

The strategic direction and development of DRR and
Bureau of Rural Roads were reviewed inclusive of vision,
mission and strategy. The linkages of strategic issues of
central and local authorities were also analyzed. Based
on the review and analysis, the road networks were
classified into 5 groups: Tourism, Logistics, Traffic
Congestion Reduction, Rural Areas Access and Security
along the Country's Border, which is shown in Fig. 2.

2.2 Group of road based on strategy of DRR

The linkage between 5 road groups and strategic
issues and strategies of Department of Rural Roads is
shown in Table 3. Two main strategies are issued by the
DRR that the first strategy is to develop the rural road
network thoroughly and safely, and to promote and
support the local road authority to enhance the stability of
nation. The second strategy is to connect the rural road
network to promote economic development and
prosperity of nation.

2.3 Route selection

This study had set guidelines for collecting information to
develop plan for rural road network by developing a
number of questionnaires, which were used to collect the
data of routes and opinions. The collected data were the
needs of stakeholders, which were used to develop the
rural road network plan. The rural roads of the Bureau of
Rural Roads 5 covering 4 provinces (Nakhon Ratchasima,
Buriram, Surin  and Chaiyaphum) in North-Eastern
Thailand were selected in this study. Based on the
collaboration of staff from the Bureau of Rural Roads 5
under the supervision and guidance of an expert panel as
a group decision-making procedure, each route was
assessed in accordance with the strategies of DRR. The
number of routes in accordance with the strategies are
summarized in Table 3.
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Group of road

‘ based on strategy Select routes

Select factors and

‘ Develop plan selected routes nm\lj:j;hulmr

Prioritize the

Fig. 1. Process of the plan for rural road development.

Transportation and
Traffic Engineering

 Traffic Volume

o The passin

® The passing district
ing sub-district

* Strategic alignment
gricultural areas
transportation

Fig. 2. Process of the AHP analysis.

2.4 Factor selection and weight factor analysis

collection of factors related to the development of rural

roads. The factors are summarized in Table 4. Initially,
This step aimed to select the factor to be used as an the staff from the Bureau of Rural Roads 5 have defined
indicator to assess the importance of routes of each type and measured each factor and assessed the factors.

of road. This study included a literature review and the

Table 3. Relations between road groups and strategy and tactics of Department of Rural Roads

Strategic Issues of DRR Strategies Road groups
1. Develop the rural road network 1. Develop the rural road network thoroughly Traffic congestion reduction
thoroughly and to support the local 2. Develop and promote the local road network Rural areas access
road authority to enhance the
stability of nation
2. Connect the rural road network to 1. Traffic congestion reduction to enhance travel Traffic congestion reduction
promote economic development and _mobility in the city area
prosperity of nation 2. Develop logistics system to support tourism, Tourism, Logistics, Rural area access,
agriculture, trade, and investment sectors Security of c%ry's bord_er
Table 4. Factors to be considered in the planning process
Main 1. Transport and Traffic engineering 2. Accessibility 3. Other
Factors
1.1 Travel demand 2.1 Number of landmarks 3.1 Environment
1.2 Connection to the main highway 2.2 Density of roads in the study area 3.2 Difficulty in engineering
1.3 Number of province 2.3 Number of stores 3.3 Accidents and safety
Minor 1.4 Number of district 2.4 Number of businesses and ports etc. 3.4 Consistent with the
Factors 1.5 Number of sub-district 2.5 Number of tourist attractions strategies
1.6 Shortcut, by pass and traffic 2.6 Agricultural area

congestion reduction
1.7 Support multi-modal transport
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Then the staff made a proper assessment of factors in
order to be chosen as the primary factors, and selected
the factors to be used for each type of road. The study
has prepared a questionnaire, which would be used for
the collection data of factors and indicators of each route.
The questionnaire was distributed to the working group of
each province.

3. Results

The AHP method has been employed to determine
the weights of each factor for each type of road. The
result of criteria weights was determined by Expert
Choice software according to the AHP model. The results
of weight factor analysis are shown in Tables 5.

These data must be converted into a unit for the
comparison. The data has been converted in the form of
a score between 0.0 and 1.0 for the simplicity in the
analysis. The conversion depended on the type of data
and such factors resulted in a positive or negative score
of the project selection. The project with the highest
score was the most important.

In this study, a framework for prioritizing rural roads in
Bureau of Rural Roads 5, DRR is developed using AHP-
based approach in a group decision-making environment.
The findings show the following ranking based on
percentage of each main factor and minor factor for each
type of rural road. The results can be explained based on
2 groups: the Transportation and Traffic Engineering
dominant road (Logistics, Traffic Reduction and Country’s
Border Road) and the Accessibility dominant road
(Tourism and Rural Area Accessibility Road). In the first
main factor group, for the Logistic road group, the score
for the Transportation and Traffic Engineering,
Accessibility, and Other are 62%, 17%, and 21%,
respectively. For the Traffic Reduction road group, the
score for the Transportation and Traffic Engineering,
Accessibility, and Other are 63%, 18%, and 18%,
respectively. For the Country’'s Border road group, the
score for the Transportation and Traffic Engineering,
Accessibility, and Other are 44%, 27%, and 30%,
respectively. In the second main factor group, for the
Tourism road group, the score for the Transportation and
Traffic Engineering, Accessibility, and Other are 38%,
41%, and 24%, respectively. For the Rural Area Access
road group, the score for the Transportation and Traffic
Engineering, Accessibility, and Other are 38%, 41%, and
20%, respectively. So, the concepts of the plan for rural
road development will consider the priorities of each road
project. A project with the highest priority would be the
first order of the rural roads plan, and then followed by
the projects with less importance.

The routes of rural road network in the study area
were input into the AHP model to be prioritized into 5
road groups, which are 18 routes from Nakhon
Ratchasima, 9 routes from Surin, 11 routes from
Chaiyaphum, and 9 routes form Buriram were analyzed
the priority by AHP. Then, the findings of study show the
priority routes in network for setting as the rural road
development plan, which being already linked to the
strategic issues and strategies of the DRR and MOT in
order to gain the most complete rural road network.

When the given routes were arranged the priority
based on the indicated criteria, the study considered the
main point that all developing routes must be linked to
DRR’s and the MOT's strategies in order to achieve the
most complete network. So, the process of the study had
linked between the five road groups and strategic issues
and strategies of the DRR. Finally, the study can be
summarized as follows.

Strategic issue 1: Development of rural road networks
thorough remote areas and safety road enhancement by
promoting and supporting rural road highways for the
security of the country. The strategic issue consists of
two strategies. The first strategy is rural road network
development which is expanding road network thorougly
rural areas and the strategy can be moved forward by
developing 22 routes for solving traffic problems.

The other strategy is to promote and support the rural
road networks and the strategy can be conducted by
constructing 5 routes to access the remote areas.

Strategic issue 2: rural road network connectivity to
promote economic development and prosperity of the
country. Likewise, the strategic issue can be completed
by following the strategy: developing logistics system to
support growth in tourism, agriculture, trade, and
investment sectors. As the result, the 20 studied route of
road for tourism, logistics, rural area access, security
along the country’s border must be set as the
development plan to comply with the strategy.

Then, the results were amazed to develop the Rural
Road Development Plan for the Bureau of Rural Road 5
during 2017 — 2020. The idea was to organize the
development plan, which the most priority projects will be
first included in the Rural Road Development Plan, and
followed by the minor importance projects. The priority
projects were organized based on the budget allocation
in the first year by using a Pareto’'s 80/20 rule, which
means that the priority projects are 80% and only 20% of
things are worth considering. Therefore, about 20% of
roads will be selected from each rural district for
consideration in the Rural Road Development Action Plan
year 2017. Fig. 3 shows a master plan for rural road
development (detailed map) of the various routes
included in the Rural Road Development Plan in the
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Bureau of Rural Road 5 in 2017 — 2020 according to the
Strategic routes of the Department of Rural Roads.

for Sustainable Infrastructure Development

The other strategy is to promote and support the rural
road networks and the strategy can be conducted by
constructing 5 routes to access the remote areas.

Table 5. Weight of factors from the assessment of Bureau of Rural Roads 5

Main Factor Weight of Main Factor

Minor Weight of Minor Factor

T L TR RA CcB

Factor T L TR RA cB

Transportation 35% 62%  63% 38%  44%
and Traffic

1.1 26% 12% 18% 50% 11%

12 20% 29% 13% 20% 30%

Engineering 13 7% 0% 5% 5% %
14 % 9% 7% 7% %
15 % % 7% 7% %
16 31% 6%  37% 5%
17 20% 2% % 20%
Accessbiity  41% 7% 8%  41%  27% 21 27% 37%  36% 6%
22 3% 18%
23 21% 0%
24 2% 50%  32%
25 29%
26 % 31%
Other 2% 21%  18% 20%  30% 31 26% 6% % 6%
32 20% 18% 3% 0% 14%

33 42% 38% 52% 55% 37%

3.4 12% 28% 35% 27% 33%

* T= Tourism, L= Logistics, TR= Traffic reduction, RA= Rural area access, CB= Country’s border

Strategic issue 2: rural road network connectivity to
promote economic development and prosperity of the
country. Likewise, the strategic issue can be completed
by following the strategy: developing logistics system to
support growth in tourism, agriculture, trade, and
investment sectors. As the result, the 20 studied route of
road for tourism, logistics, rural area access, security
along the country's border must be set as the
development plan to comply with the strategy.

Then, the results were amazed to develop the Rural
Road Development Plan for the Bureau of Rural Road 5
during 2017 — 2020. The idea was to organize the
development plan, which the most priority projects will be
first included in the Rural Road Development Plan, and
followed by the minor importance projects. The priority
projects were organized based on the budget allocation
in the first year by using a Pareto’s 80/20 rule, which
means that the priority projects are 80% and only 20% of
things are worth considering. Therefore, about 20% of
roads will be selected from each rural district for
consideration in the Rural Road Development Action Plan
year 2017. Fig. 3 shows a master plan for rural road
development (detailed map) of the various routes
included in the Rural Road Development Plan in the
Bureau of Rural Road 5 in 2017 — 2020 according to the
Strategic routes of the Department of Rural Roads.

This will be considered to get the allocation of budget
urgently, which is spread between all areas by population
size. From Table 5, the weight values of the various
important factors were analysed by the AHP method,

which the questionnaires were prepared and analysed
separately for each type of road. The questionnaires
were answered by 10 specialists at Bureau of Rural Road
5 (Nakhon Ratchasima), and then the pairwise
comparison of questions in each group of 5 usage-
features roads were performed according to strategic
routes and strategic areas for the DRR. Finally, the data
has been converted in the score format, which is simplify
for the comparison analysis.

According to the AHP results based on Tourism
Factor, Logistic Factor, and Traffic Reduction Factor as
shown in Table 6 obviously show that the route that gets
the top score is the Sikhio Central City Planning Road,
route A in Sikhio District, Nakhon Ratchasima Province,
which its budget of 123.60 million Baht for a total
distance of 6.16 kilometers. This is the route that
supports the objectives for network development to
connect other networks in the future, and to support the
Motorway Construction Projects among the cities: Route
Bang Pa In — Saraburi — Nakhon Ratchasima. The route
that gets the second highest score is the Nakhon
Ratchasima Central City Planning Road, route 21-22,
Muang District, which its budget of 240.00 million Baht for
a total distance of 12.00 kilometers. Its goal is to link up
with the provincial railway network development, planned
from Bangkok — Nakhon Ratchasima — Nhong Khai. The
AHP result based on Rural Area Access Factor indicates
that the first-highest score and the second-high score is
the route of Huai Rat — Krasang, and the Intersection of
Highway Buriram 4060 connecting to Highway Buriram
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3005, respectively. Both routes are located in Buriram
Province, which links between the Nakhon Ractchasima
province and the country's border (Surin Province) as
shown in Fig. 3. The AHP result based on Country's
Border Security Factor as shown in Table 6 shows that
the priority province selected for security along the border
is Surin Province, which obtained the highest score.
Firstly, Highway Junction No. 24 — Ban Kra-ngern,
Prasart District; distance 7.60 kilometers, budget 65.03
million Baht. The objectives of this route are to promote

LAOS e

BURMA o o

wanom A Ny 2 V-

b

and develop the rural road network, to provide complete
access to all areas, and to support safety for the security
of the country. Secondly, Highway Junction No. 2121 —
Ban Roon, Panom Dongrak District; distance 20.43
kilometers, budget 145.81 million Baht. Objective, inter-
connection of rural roads networks to support trade and
investment. Moreover, the study has been planning to
develop the rural network to be linked with other networks
in advance between 2017- 2020.

Fig. 3. The master plan for rural road development in 2017 — 2020

The study is about an urgent development plan to be
connected with the national infrastructure development
plan and Northeastern region development plan to
support the growth of the provinces because of carrying
out the project of Bang Pa-in — Nakhon Ratchasima
intercity motorway, Bangkok — Nakhon Ratchasima -

Nong Khai double track railway and Bangkok — Nakhon
Ratchasima high-speed railway. However, the result of
route selection for the next development plan of rural
road should be classified in format of short, medium and
long term plans in further study.

Table 6. AHP results based on differenet factors.

Factors DRRs Reference No. Project’s name Score  Priority
= Nakhon Ratchasima KR2 Phangmuangruom Rd Sikhio Route Kor 0.117 q
Touriem Nakhon Ratchasima KR1 No Data 0.093 2
: Nakhon Ratchasima KR2 Phangmuangruom Rd. Sikhio Route kor 0.045 1
Logistic Nakhon Ratchasima KR3 Phangmuangruom Rd. Korat Route 21-22 0.043 2
Nakhon Ratchasima KR3 Phangmuangruom Rd. Korat Route 21-22 0.053 1
Traffic Reduction : TP
Nakhon Ratchasima KR2 Phangmuangruom Rd. Sikhio Route kor 0.052 2
Buriram BR4 Huai Rat — Krasang 0.064 1
Rurual Area “
Access Buriram BR3 Intersection of Highway No. 4060 with 0.055 2
Highway No. 3005
Country's Border Surin SR9 Intersection of Highway 2121 — Ban Run 0.500 1
Security Surin SR2 Intersection of Highway 24-Ban Krangern 0.500 2

This study is another good example in the application
of AHP to prioritize the Development Plans of the
Department of Rural Roads in the area of responsibility
by the office staff of the Rural Road Offices to take part in
the operation to improve the quality of planning, survey,
design, construction, maintenance and security services,

and to provide the highest quality for the Department of
Rural Roads.

4. Conclusions
The concepts of the plan for rural road development
in the area under the responsibility of the Bureau of Rural
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Roads are presented as follows: (1) Consider the
priorities of the project. A project with the highest priority
would be the first order of the rural roads plan, and then
followed by the projects with less importance. (2)
Consider the continuation of the development of the road
network. The continuous network projects will be
allocated to the master plan of the same year or the next
year. (3) Allocate the budget to urgent projects in
proportion to population of each province. The results of
the study show that the projects above are linked to the
national strategy, to get the most complete rural road
network. So, we propose a strategic plan for the
Department of Rural Roads from year 2017 - 2020 that
will be a medium-term plan (4 years) leading to the
development of a master plan in year 2018, for the
creation of a rural road network supporting the border
cities. The main target of the master plan is to support
economic growth in the Gateway area between Thailand
and Cambodia, and to create competitive advantage in
trading with neighboring countries.
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