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# # 4670713021 MAJOR CIVIL ENGINEERING

KEY WORD: COMTRACTING CUT /ROAD ROUTINE MAINTENANCE / COST COMPONENTS AMALYSIS.
FARMAI KAEWRATANAPATAMA: ANALYSIS FRAMEWORK OF COST COMPONENTS
FOR CONTRACTING OUT ROUTINE ROAD MAINTENANCE. THESIS ADVISOR:
ASSOC. PROF. WISANU SUBSOMPON, Ph.D., 157 pp.

The objective of this research is to develop a framework to analyze cost components and factors
determining cost-effectiveness of contracting out routine road maintenance. Cases from Department of
Highways (DOH) of Thailand were used as a basis for the studly.

The research comprised two major tasks. Firs re‘lémd caost components were investigated to
understand changes on costs resulling from outsourcing routine maintenance works both in short and long
terms, and to identify cost-influénced jfactore, This task involved document reviews and analyzes of DOH
data. The results were then verified with DOH experts regarding practicality of such results. The second
task involved analysis of case studies which were taken from actual cost data of DOH. The purpose of
analysis was to identify data and assumptions required in the calculation as well as to study impacts from
each type of cost-influenced faciors. Skin patching, deep palehing, and grass cutting are maintenance
activities which were used in this analysis.

In case of contracting out, there are mree camlq;;mpmants that should be considered: 1) in-house
operating costs which cannot be reduced, 2) private cﬂtﬁfi::; cost, 3) contract procurement, administration,
and inspection costs. In the past, gwemméﬁt-agencieﬁ:fmié maintained resources to carry out most of the
works in-house. The reduction of operating costs would significantly impact cost-effectiveness of
outsourcing decision. The direct-cosis-thal-may-nol-be-fully reduced are direct personnel costs, and
machine and vehicle costs.-In the short run, these costs can be decreased if they can be utilized
elsewhere. In the long run, direct personnel costs can be gradually reduced, while the reduction of machine
and vehicle costs has to concern wilh the capabilities of the agencies to response on emergency situation.
As for indirect costs, gontracting but a small amount of mainténance works may not cause significant
impacts to supporting personnal costs as well as other indirect costs.

Theanalysis of casestudies reveals varied impacis caused by differerit-factors resulting from

dissimilar coststructure of each maintenance activities. It reflects diverse cost-effectiveness potential from

outsourcing decision.
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WA daau WS | wiaatdy 'iq‘:q? ANIAR Aluse  |AnidiAzesdns J AT Fhfmrﬁa s Andainas e
U gauwInue [ enunwivug CECREIT HUNINUE (um)
1117 [9UNAHATIARINIS 148,760 MT.H. 45 3,100.00 56,898.89 0.00] 27,815.60 27,815.60 0.00 12,415.00 12,415.00 100,229.49
1125 |9UNIANATIARINIS 186,061 MT.N. 70 1,600.00 71,361.46 0.00] 35,879.58 35,879.58 0.00 13,458.90 13,458.90 122,199.94
1231 |adaNnawinuaznedan 228 TN, 2 1,620.00 1,426.00 219.86 519.70 739.56 57.00 670.00 727.00 4,512.56
1242 [suinAnnazenn 93,200 MT.N. 29 14,460.00 18,538.00 0.00] 29,601.00 29,601.00 0.00 9,319.60 9,319.60 71,918.60
1244 muﬂ’]@ﬁm:mm:m_imuu 300 MT.H. 3 0.00 1,604.25 0.00 4,272.06 4,272.06 0.00 1,349.10 1,349.10 7,225.41
1311 xi’]lé‘ij’]@ﬂ%ﬂtﬂ%ﬁdi‘tu’mﬁﬁ 41,340 MT.H. 35 7,560.00 37,414.47 0.00] 35,220.22 35,220.22 0.00 12,438.40 12,438.40 92,633.09
1312 Qﬁuﬂmﬂ’ﬂﬂﬂ’ﬂ ) 67,200 LR 11 0.00 16,678.66 0.00 5,657.35 5,657.35 0.00 2,805.80 2,805.80 25,141.81
1323 |awmidaauniei 7,200 TN, 1 2,900.00 1,750.65 0.00 964.00 964.00 0.00 200.10 200.10 5,814.65
1421 [SURARIUANIMNS 40 By 2 1,600.00 1,426.00 0.00 1,928.00 1,928.00 0.00 581.20 581.20 5,535.20
1530 |9utingednusuldl 70 Al 3 4,250.00 713.00 0.00|  5,085.00 5,085.00 0.00 1,648.90 1,648.90 11,696.90
15630 muﬂwgﬁﬂmmu‘éumq 256,306 M3.H 26 270.00 18,181.50 0.00] 23,166.00 23,166.00 0.40 8,704.00 8,704.40 50,321.90
1540 muﬂ@nﬁu”l,ﬁ 300 A 13 126,972.80 17,825.00 0.00] 10,791.00 10,791.00 0.00 2,900.00 2,900.00 158,488.80
1241 Qﬁuﬁﬂﬁflfﬁﬂ‘lﬂﬂ‘ﬂﬁd 223,600 MT.N 67 1,000.00 64,526.50 23,849.03 0.00 23,849.03| 24,289.35 0.00 24,289.35 113,664.88
1520 |9usinnminIzuinuu 32,910 R 15 100.00 14,460.45 2,859.55 0.00 2,859.55 3,066.65 0.00 3,066.65 20,486.65
794 240 165,332.80| 322,804.73 26,928.44| 180,899.51 207,827.95| 27,413.40 66,491.00 93,904.40 789,869.88
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WA dau WSy | wiaaty riqij; ANIER Aluse  [AdATasdng ] AT ﬁhfmrﬁa s ATainas uilite
unvin ENUNINUE HIUNIUUE LATRIANT EUNIUUE (u)
1411 [swgentheuasisdamangaas 1,066 MT.N 40 27,003.00 28,163.50 0.00] 11,568.00 11,568.00 0.00 3,380.00 3,380.00 70,114.50
1431 Qﬁu’qﬂﬂiilﬁ,wwa,m\i@'j’]\i 115 Fid 20 44,159.00 10,338.50 17,151.00| 19,280.00 36,431.00 2,550.00 2,900.00 5,450.00 96,378.50
1432 muﬂqﬂmmﬂWﬁmmﬂm@m%‘ 65 282N 20 16,400.00 10,616.75 0.00 4,807.00 4,807.00 0.00 3,1156.00 3,115.00 34,838.75
1530 Qﬁuﬁ’]@\ﬁ‘/ﬂ'}ﬂ’]ﬁullﬁ 4,400 ZERN! 20 1,405.00 20,677.00 1,349.00 0.00 1,349.00 1,650.00 0.00 1,650.00 24,981.00
1540 muﬂ@“ﬂﬁﬂﬁ 780 Fid 20 346,240.00 27,628.75 0.00f 32,145.00 32,145.00 0.00 6,070.00 6,070.00 412,083.75
774 120 435,207.00 97,324.50 18,500.00| 67,800.00 86,300.00 4,100.00 15,465.00 19,565.00 638,396.50
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N15ANUIUTUAIUAUN UNIDDNUDINUILTULAINNITN

anviade 5.2.1 ludsunisAuanisuyueuingedni lunsaiimiseuigadiunig

%’/ 2 o ¥ ¥ ' Ao dg’
LN m@zL@ﬂmmmm@mmmmunumm@mmmuumzﬂa?xm*vmm miﬂu

1) NIANUINIFIUN UNNBENAMTLULIN U NR lung R udaNEanag

N17ANUIAUN UNIEaNdnFLutn Nl nAlunguetudanian1ed uiy

v y o ~ v o o o o
munumqa@umm meunum\m@mLLﬂﬁ‘muﬂummmum%ﬂgum\‘nu ANNNTOLARY

218821AANITAUILIAFIANFNT 9.1 LAY ANFI9T 2.2 ANNANAL

FN3INT 1.1 NIIATUIUFUYUNNE BN [ - NgUTaNEINIg

. . AUNUFIN inausimsiiugdou Andaurainisiludau Aunuiiiugoy
Uszianauyuniaan g )
: (umiiiaw) Aunu 1Fanmusan dndauiineadas (um/iiaw)

1. AUNUYARINTAULIRYY
UIHTNUNIANIINN Ao 188,700 Andausuilszann 6,300,827 1,382,689 28,305
ey uar gIne 49,443 Andaueuiszann 6,300,827 1,382,689 7,416
gau| 238,143 35,721
2. Anldanaau 9 38,387 Aadausuilszainng 2,810,955 1,382,689 18,883
3. aanssngllng 31,028 dndauyaaing 593,077 172,948 9,048
4. sununizlsudas 91,595 Kndoudndniataadn 582,440 188,812 29,693

ENUNINUY

5. siuudrinauuag 578,553 Apdanantlszinn 6,300,827 1,382,689 126,961
sanvianan| 399,153 220,306

FI1999 2.2 NTANUIIAUY N E RN UL LA ML JEIRU - ngueuteNHanIg

. . AUNUTIN inaurinmstiugdau Andaurasmsiludau suyuniiugau
Uszinnsuyuneaan \ -
o) o o dd e 5
(Um/inau) AUNU 1Sanmusan ARFIUNLNAIADY (Umiinan)
AUYUYARNSRUUAYY
wilnoudusouagiautiiau 259,573 auaniuLiRNY 374 134 93,002

AMNFUNUN WA BNAUTUNGRIE BN RN ILAATUANT19T95 U arunsnily

dousiunuasnannllfanuusazdssnnlfianigen 2.3
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AUNUNIIAT SUNUNNEAN
SURNY Faau W | wiae q:":q_u A9ER AU ah:ﬂmzuﬁa :I’“i: AU U it w:i’ m:u-ﬁ‘usn/ L'I?mm Anldanadiug n.q ﬁuﬁuuﬁw Vs'fuv.nu ﬂ: shan sunusaniag
AUNNM LATRIANG LATRNANG ‘) HIUNINUL MINUIAUNU ﬂuuﬂqu ﬂ'lﬁ'l?ﬂdmnﬁ Usudan AUNULB YNUNA

1113 |audiuszau 1,125 [ZERNN 8 101,403.54 | 11,565.19 1,953.17 10,002.00 9,357.00 3,040.00 5,652 2,389 1,875 605 3,044 12,609 163,395.83 145.24
1114 |udvdanionie 6,956 [ZERNN 75 665,304.20 | 101,390.59 2,724.80 31,189.40 66,524.10 25,875.00 52,053 20,942 12,195 5,305 15,366 81,998 1,080,867.13 155.39
1115 muﬂqm‘waqmq 288 [ZERY) 19 17,200.00 21,973.44 3,288.30 3,854.38 18,316.00 5,985.00 13,187 4,538 964 1,150 3,487 6,484 100,427.19 348.71
1214 [sudzdeniialuanig 300 [ZERY 6 17,571.21 6,417.00 98.49 2,893.80 3,118.20 1,830.00 4,164 1,325 436 336 945 2,932 42,067.33 140.22
1215 muﬂm«ﬁﬂuﬁﬂm’md 1,715 [ZERY 9 8,600.00 9,447.25 800.40 4,469.00 8,676.00 2,835.00 6,246 1,951 476 494 2,067 3,198 49,260.36 28.72
1216 munmmnﬁlalﬁa‘w 1,400 . 7 0.00 7,308.25 805.00 4,469.00 6,748.00 2,240.00 4,858 1,509 295 382 1,764 1,981 32,359.59 23.11
1312 |audenimunauiinvia (1) 67 W] 5 6,430.58 5,042.03 201.60 1,840.50 2,598.50 1,125.00 3,470 1,041 235 264 698 1,583 24,529.97 366.12
1321 [Wutanainpedznig 1,100 9.4, 5 145,602.44 9,803.75 4,091.00 8,761.00 5,995.00 1,925.00 3,470 2,025 2,406 513 2,321 16,177 203,089.73 184.63
ERHY) 94 134 962,112 172,947.50 13,962.76 67,479.08 121,332.80 44,855.00 93,002 35,721 18,883 9,048 29,693 126,961 1,569,036
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2) NMIAUIUFUNUNNENA ML g9 A Tungaanuiingaialy

nMsATUEIUN NS aNd LTl nA Tunguanutingsiallanunsouans

218821AEANITAUILIA TN 9.4 LAL ANFI9N 2.5 ATNATAL

tdl o % % ql/ 1 o nl/
;137997 9.4 N19AUIELYLINAaNiall - ngueuingeaialy

. . AUNUTIN inamnsiiugdou Andauannisiudau Sunuiitlusau
Uszianaununisaan . » — S
(u/tnau) AUNY Uaunmusan AnFIUNNLITDY (u/tnau)

1. AUNUYARINSAULIRYY
WIEENUNIANITNIG WaETae 188,700 Andansuilszanu 6,300,827 789,870 28,305
e uaz §3n19 49,443 drdausutlazancy 6,300,827 789,870 7,416
EREY] 238,143 35,721
2. anldanady 9 38,387 Andauautlsvinn 2,810,955 789,870 10,787
3. manssagling 31,028 dadausaanng 593,077 165,333 8,650
4. sununaaliudasn 91,595 dndauendniriesdna 582,440 207,828 32,683

ENUNINUE

5. AunudinnuLall 578,553 fndanauilszann 6,300,827 789,870 72,527
souviavinm| 399,153 87,841

F1979% 2.5 NMsAUIEU LN daNnL s iuALA M uInL IR - ngueuingeiall

. . sunusan | inaeinasiludau dasauransilugou siuuniludau
dssinnAuuneaan N =
q £ a & £ =
(L/tnaw) AUNY 13unugan ANFIUNLNLITDY (Ln/tnau)
FUNULARINTRULAYY
wineudusouaziuinAuu 259,573 AuUIUL TR 374 240 166,571

ANAUNUNINBaNAMTUNgNI LTI geia llnuanslumnsedasduaunsoilu

dousiunuasnanallisnussaslssnnlFaenngei 1.6
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FUNUNIAGY sununnsan
AU danu Wy | widaa iq‘_‘,q_u Aan AU n"\:fm:uﬁa :"mi: AndeEunInug s w:i‘ m;\ui'usn/ qjmns Anlddneaug i F‘I’u!:I:UWH"JLI uﬁuﬁu e':: s sunusaniag
AUNM LATRIANT LATRNANS J FIUNINUE MINUIAUNU iuuﬂ\gu ﬂ'lﬁ'l?l‘u'l.nﬂﬁ dsudan AUNULEI YHUNRA

1117 [9winAaNazannianig 148,760 TN 45 3,100.00 56,898.89 0.00 0.00 27,815.60 12,415.00 31,232.10 6,296 1,369 1,525] 4,374 9,203 154,228.96 1.04
1125 [surinpningaze1nionis 186,061 ZERT 70 1,500.00 | 71,361.46 0.00 0.00 35,879.58 13,458.90 48,583.26 7,897 1,669 1,912 5,642 11,221 199,124.08 1.07
1231 |stesmaiuazmaden 228 ZERT 2 1,620.00 1,426.00 57.00 219.86 519.70 670.00 1,388 295 62 75 116 414 6,862.07 30.10
1242 9UNANNEZRIA 93,200 ZERY 29 14,460.00 | 18,538.00 0.00 0.00 29,601.00 9,319.60 20,127.35 2,051 982 497 4,655 6,604|  106,835.01 1.15
1244 wuﬁﬂ?ﬁnmmﬂmﬂmuu 300 M9, 3 0.00 1,604.25 0.00 0.00 4,272.06 1,349.10 2,082.14 178 99 43 672 663 10,962.01 36.54
1311 muﬁﬁqﬁnmmaizmaﬁw 41,340 ZERT 35 7,560.00 | 37,414.47 0.00 0.00 35,220.22 12,438.40 24,291.63 4,140 1,265 1,003 5,539 8,506  137,377.06 3.32
1312 |9ugAfantie (2) 67,200 AT 1 0.00 16,678.66 0.00 0.00 5,657.35 2,805.80 7,634.51 1,846 343 447 890 2,309 38,610.48 0.57
1323 [umadgauniain 7,200 e 1 2,900.00 1,750.55 0.00 0.00 964.00 200.10 694.05 194 79 47 152 534 7,514.24 1.04
1421 [snifdemdnsiona 40 an 2 1,600.00 1,426.00 0.00 0.00 1,928.00 581.20 1,388.09 158 76 38 303 508 8,006.35 200.16
1530 [emtingeinunsiuld 70 an 3 4,250.00 713.00 0.00 0.00 5,085.00 1,648.90 2,082.14 79 160 19 800 1,074 15,910.48 227.29
1530 [9ULingednEIanEung 256,306 ZERY 26 270.00 18,181.50 0.40 0.00 23,166.00 8,704.00 18,045.21 2,012 687 487 3,643 4,621 79,817.22 0.31
1540 |[autlgnsiuled 300 o 13 126,972.80 | 17,825.00 0.00 0.00 10,791.00 2,900.00 9,022.61 1,973 2,164 478 1,697 14,553 188,375.65 627.92
1241 [wsavgluanig 223,600 ZERT 67 1,000.00 | 64,526.50 | 24,289.35 | 23,849.03 0.00 0.00 0.00 7,140 1,552 1,729 3,751 10,437 138,274.06 0.62
1520 [QusmgnnzuLuY 32,910 ZERT 15 100 14,460.45 3,066.65 2,859.55 0.00 0.00 0.00 1,600 280 387 450 1,881 25,084.90 0.76
59U 9 240 165,333 322,804.73 27,413.40 26,928.44 180,899.51 66,491.00 166,571 35,721 10,787 8,650 32,683 72,527 1,116,983
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3) NIANUI AU UNINEBNANNTLI UL NATUNgNIIUATIR9EUATIET

N12ATUINUAUY UNIBDNAINTUIIBLN U NATUNgNIIUATITRILATIZU

ANNNTDLAANTLAZLAEANITAUIL LA TN 9.7 WAZ ANFI9N 2.8 ATNAIAL

F11379% 9.7 N19AIMEUNNEaNTiall - ngReuaasasAszi

. . AUNUTIN inaurinsiiugau dndaurasmsiludou Fununtiudoy
dssinanaununiaas ° . °
: (umikau) AUNU Fnnmugan Andauiieadas (uWiiaw)
1. AUNUYARINSAULIAYY
yneinasiautinuaga;as 33,050 Andansuilszuncu 6,300,827 638,397 3,349
auATy uaztae
EREY 3,349
2. Arldanaau q 4,230 Andanailszuny 4,230
3. F’i’]ﬂ’]ﬁ’]ﬁ‘lyﬂinﬂ 3,723 drdauymanns 3,723
4. Aunuwilailiuday 200932 | dndausnidniesasdnss 561,101 86,300 30,904
ENUNIUE
5. Aunudinnuang 578,553 dadansutlszanny 6,300,827 638,397 58,619
sanveune| 237,705 37,976

A9 2.8 NIAUINTWT U EeuTlLsRuALA W UL TR

- NENIIUATIAIRILATVTA

. o i o
. . funusan | nasinisilusau dndaurasnsifudiy suyunilugauy
UsziansunumMBa = N o . -
(LIinau) AUNU UFaneusan ARRIUNLNAIURY (um/inau)
AUNUYARMNTRULRYY
winsdusnuazianTinAL 21,790 CVESRIT NG 120 120 21,790

anFuunsdanuantlunnsedngsuaNsaiudausiunusana1alUgee s

azilssnnlaAanng9i 2.9
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FUNUNAGY fununNsaN
AU danu Wy [ wise iq‘_‘,q_u Adan AUS n'q:ifanvuﬁa :i'mi: ANTEIUNIUE e w:i‘ mj A 'q:n’mns Anldanedug m ﬁu?’wﬂw vn"wqu eq: s surusiamas

AU LATRNANG LATRIANST FIUNINUE MINUIAUNUY ﬂuuﬂqu ﬂ"lﬁ"li‘n_*l.nﬂﬁ Usudan AUNULAIY YNUNA
1411 [endenthouaztomungasas 1,066 M3, 40 27,003.00 28,163.50 0.00 0.00 11,568.00 3,380.00 7,263 9,564 465 1,077 4,143 6,438 99,064 92.93
1431 muqﬂnim”lﬂqﬂmmmw 115 $iu 20 44,159.00 10,338.50 2,56560.00] . 17,151.00] 19,280.00 2,900.00 3,632 3,511 639 396 13,046 8,850 126,451 1,099.57
1432 |ewmgunsallwdryoyrnmsias 65 (28] 20 16,400.00 10,516.75 0.00 0.00| 4,807.00 3,115.00 3,632 3,571 231 402 1,721 3,199 47,595 732.24
1530 4?%7}’1?&5111&’151&137 4,400 773 20 1,405.00 20,677.00 1,550.00 1,349.00 0.00 0.00] 3,632 7,022 166 791 483 2,294 39,368 8.95
1540 muﬂ@nﬂ”ulﬂ 780 fiu 20 346,240.00 27,628.75 0.00 0.00 32,145.00 6,070.00 3,632 9,382 2,730 1,057 11,511 37,838 478,234 613.12
kN 79 120 435,207.00 97,324.50 4,100.00| 18,500.00 67,800.00f  15,465.00] 21,790 33,050 4,230 3,723 30,904 58,619 790,713
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