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Abstract
Public Private Partnership (PPP) has been welcomed by government around the world as an innovative infrastructure

delivery. Currently, there is a new type of PPP arrangements that is being employed in the highway sector in Thailand called PPP
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O&M Gross Cost in which the private operator is responsible for operation and maintenance of the project to meet performance
specification and will be paid for a fixed sum of money over the contract period and the public agency is responsible for land
acquisition, construction cost, and still bears the market risks such as tolled revenue risk. In PPP O&M contracts, compensation
made to the private operator will be linked to output performance. This payment mechanism is called “availability payment.”
Under this payment mechanism, the actual compensation will be adjusted by performance deduction to be calculated in each
period if the private operator fails to meet performance specifications of the contract. This article is to present risk analysis
framework using Monte Carlo simulation of key stakeholders in PPP O&M contracts, namely, public agency, private operator,
and lenders. The proposed framework is then applied to a case study project named Motorway#6 (Bang Pa-In to Nakhon
Ratchasima). Based on the application of the proposed financial risk analysis framework, this study found that the financial risk
of the public agency was high. However, the public agency must include economic benefits into the evaluation since financial
NPV is only part of the whole public project evaluation. As for private operator, the financial risk is relatively high as well. This
is mainly due to the low bid price of the private operator. Finally, lender’s risk of the default of the loan, measured using DSCR,

was quite low since the mean of the DSCR was greater than 1 over the course of the term loan.

Keywords: Risk analysis, PPP, O&M contract, Availability payment, Stakeholders, Motorway

1o

o v { v 9
1. YN @ﬁf,quumwm?rﬂmmmmunuiumiammmizuu

Jeausadweddasens i Talomaltionsuds  desdunulumsduiivauuagihgsdnnliogluszaun

Y . . 1 a Y [
wdamaanuluTasensvesdglusduuuvesnsdne 32U U (Operational risk) 131 #AWHIT1VTADIOY

q

o a

SuiuaunazigefneInsants (PPPO&M) 39y MIZAUANIN dsdmualagldmdsinnuuzvszaina

@9

. <3| Y
Sufiavoulumsamulumsmsneadiesalest oy (ntemational Roughness Index, IRT) 1ilsiy
9 9
= a ! =1
wavusuRaveuTumsamuluauszuuuazaldaelu 1 TATININ K NTIANTZ DI 6

A g y & y '
M uiunuazigsnynasnoglasans aeg A0S 81 aorfuTasamsTasadeiiugudmauune

Tasens g dnumsdawaauuuy ppe oaM Ius MInvesdszmalneiiiinalanisiigdneuunuy

. o o Yo oy
TasamInevaniayszrnaiiosmunay ¢ vgtly  (Payment mechanism) N3N 31 “Availability payment
”é = Yy 9 [} @ 1 o 1
Suuasswdn uaz Tnssmsmaaaimyszvhades (AP FdimalsudalumizsanSyluddszme
waneay 81 U lnamanuis Sludy 1n39013 Port of Miami Tunnel Tu1lszmaAdnigoiusn
< I 1 1
Sauan PPP 0&M 51¢'laanmsiiuaidiunisazidy Wudu Tag AP iumssiemnsuinuaIManINAIY

vesignanua Tassgiiiludivedlasanisezii wionlduazamuninaein1s1¥uTn15 (Performance-
wanouunu I suensudliisns ludnyazdasuman  based) TasAmeuunuilersniinisheiusiodou
119 Fasamduanudmivauszuunazildeelu 5191531 wazameunnuluuaazaraeniinisliy
msdfiuaunazihgeinynaenegdyan sufly a9 (Deduction) lunsdfonsudliuinisuseni s
jlﬂLL‘]J‘]Jﬂ”Iii"JiJmV]‘uﬁGﬂﬂ’j”l PPP Gross Cost mwm?}m wf'i”u dun1u (Private operator %30 Concessionaire) 13
voadnyay PPP O&M Tuzalins PPP Gross Cost iy 33 @ WsainmanmaumienldIduazquamveams
Brwealasensdedeanniunudssdumsaaa  Usmsldamidenluiidmualudyan’ld

(Market risk) 191 anWATHENIVOL2MA 1510193195 AnuEsId NSN3 193 marlfuaadineuumy
wazneldlumssaduariuma dudu daueny Aunulumsteada duiivauazihysSnmauszuy

o A A g = Ao o A '
HagaanIInaaa ﬂﬂlﬂuﬂ?"llllﬁﬂ\‘lﬂﬁ"lﬂmuﬂﬁﬂWﬁ@f’]



38

v ]
= v A U

MIATAANTZLN TN 39 VN 4 FUNAN 2565

9
HARBUUNUNIIMTIIUGNTNI 3 gudruldidendn
(Stakeholders) Y0 487y 1 PPP O&M Tugiuvuu PPP

= Y 1 @ 9
Gross Cost #4140 1) M1i281U5§1919091A59015 2)
Jq ¥ a o a Jq ¥ a Y o
PAFURIRUTMT oz 3) d01funsTug1dtugny

Y a
PNFUR IHUTMS

Y
aw v

9
mumm’mﬂﬁ?mmmiﬁnmwaﬂizwumqmmu

H 4 H v
imainznavuiudidiulddondaniinedvesnin

]
) ~

Taderdeandiagnlanaiont vesdnyna PPP
Availability-based O&M V04 TAFINITNINHANTLHIN
A g2 A
iesvestszmalne wetbioausuuzuuinialums
Wauna lnnmsdSvaaameuunuliasandesny 1)
v3unvesdszmalne uay 2) g uziaziadesnn
N19M5IIUYea1ATINIT nazuuINIaNIsgalanis
1 uSnmsnavesd 1¥u5ns (Operator) Tulasanisms
1 1 % d‘ YJas [
IWaINUIEnINTguazensun1935mslsuaams
318A1ABVUNUINANUANUNS U 1Y (Availability
= A =R A
payment) 1981 1n59MINIAANEIAD IATINITNINHAN
WAYsEH MU0 6
a d' d' v
2. NUIEYNINYIVOI
v &
2.1.1?1‘5&?{‘51@1/‘!1!@114 (Infrastructure)
y & o A A v o
Taseadraiugiulaonali Ao Funsnaniesmenin
4 a4 A &2 A Yy Y o

IAT09UD T8 1UIEANUAZAIN TUFoU Toadialenu

<3|

' o A 9q ¥ A Y
Wuszvuiiumsantduns Tasd 1vu3nis a1ela
Wo31MAv0aTATINIT NMIVTHITTANT NYUUIBLAY

1 Y
PofIMUAAT 9 INBADDAUBIADAINABINITHUFIY
4 . an A o s
YoIUTEWBU INDINILAVAVNNTIN LazNOWAMUIUA
ANUANI0 TuMsRTUMaAI BNl sz [1]

Y

' o & 5
msnedadelnseadenugiusuiudeciinig

9
AU NIMINoEI 1N NI NYAAINTAIUANN
AADAIUMIAUTUIULALINFITNHINADATIID 1YV

P y & .
Tassadnanugiu Tassadenugiuviialvgvaie
TA59M13390AUARDINTIRIUAINUAFI NM15AINUIIN

v A

1) = ] a Y
i@LWENPhEJLﬂEJ’J’fJ'I"l]UlSJﬁnJ'liiﬂiﬁfﬂiJNu‘VluulﬂLWﬂﬁWﬂ

A Y o w v £ o =R =
LL!E‘Nil1ﬂ51|f‘Jﬂ1ﬂﬂGI,L!ﬂ”I‘lJﬂ”I'i'iSﬂiJnuuﬁSﬁ@ﬂﬂ”lu\iﬂﬂ

~ o ) a2 A a
LﬁﬂﬂiﬂWWﬂWiﬂaqma\jﬂiglﬂﬂﬂ’JfJ DANINITENINAIN

PV Vg ya A 4 2 = 1 qya
Msgonaeazne A ias1sas gy 3ene lvina
ms e nsdunidiuirvlumsnaun Inssadia
K v
WugIu WieNEend1 1As9N155INNUITLHINTTHAY
19N % U (Public-Private Partnership n3o PPP) (W0

P ' Aa & oo a1 o A Ay
untfyrinludanil ennididanannesylundoudndie
wu msadeauluniansnedd e msvyuieuves
Auluszuumsygivninnonssumsneaing wagms
uvanNuausovealszmaludiunionvoafade

a 1 a I
Tumswanuazvudansonszaredual Wudu
2.2. Y ITINNUITHINITFHazIONYY (PPP)

J v @

f?“fgfgwmimmzmnammzmﬂw (Public-Private

a9

Partnership) 15 ® PPP Lﬂuﬁtgtyﬁzazﬂn (Long-term

]
@

contract) NUMIUUIATIANVTRNRNZ TUTLHINTY
. . A ' o
1aztdnN¥U (Proper risk allocation) ienalse Towis Ny
4 [l
naaesrdho [2] Funannmsswiuvesdyadesrats
o Y Y o R o Yy Y o
dyuiidleny Fa01331md a1t 1A280 (Contract
bundling) Tagingilszasandnveamsiidayan PP a1y
g A q9a o v
Ao ldinamsilsendavesdunuiuaaoneiglasams
(Life cycle cost) t1pan1monyud lasuduiniazajauiu
TuaeeenuuLLazABa3 14 (Design and construction phase)
14 Tsz@ninm ioaadunulugndniuauuag
4
o [ A o o
U1FITNH1 (O&M phase) [3] wonINHGUTUNMINIMUA
nsegalvvesdeonuuy vivnnedad 1w uazuSEmg
TWus mshiaeandesiudnae
1 I g 1 1 @

0019 l3nA W PPP Adawansznunelszansy 1y oas)
Arun1n sy ldannsanuguldededilsz@nsam
< Y o 9 2 a a o w
Wudu Sy wedlasansiunauuiaalumsthanvag
MIIIMN ULV PPP O&M NTUMITTEANDULNUIINNG

@

1713 M3 (Availability payment) tito 1175 gdanatisunalu
M3 13 1nTams
2.3.Availability Payments (AP)
1 1 Y a A I
M3 AR UUNUINMIIHLS M3 (AP) Dol unaln
o [ U [ 9 Y a
drgysznins g weslassmsuagenyud 13 ms Tag
W lananuedsmMIsieaInauuNuINMs 173 M3 Ao
A A s °
“m3 113 my” niu llemnasideimuad iaussous

13 aNaveIM 3 1¥11i3 M3 (Performance-based specification) [4]



Ladkrabang Engineering Journal, Vol. 39 No.4 December 2022 39

3 o { 3 3 A
UszTowrivesdaan PPP il unuy AP Atileai

Y Y a @ o Y a Y
usagalalfenaud v us mssnmszaums ldusms 10
3 '3 Y a =
Wuldaw anasiguammsldus msamnasgiui
fmua” gawaliinaanuilasadeuazilsz@ns nmuea

4
MINAUWALVTHIT IATIMS 1A83I0 UBNINHLAIS 36
Yy 4 [
18152 Temininmsudstudusimvouonsulunis
Uszyadaan Taeriumalulad lumsneadwuazuims
TasamamnlFlumsasdunulumsdutiuau Tagsai
° A 9 Ao v 12
ruedgavzoiuduNUgIgan S gdew N muanaoa
91 1393 [5]
o v oo 2
TumsmsieainouunuINMI IR LI My I
29 1l3znoUNAN AD 1) M3TATEA VLA AUNNYBING
1127}1J§ 3 (Level of services and quality measurement) 481 2)
MIAAAINDULNY (Pricing) MINTLAULAZAUNNUDINT

THusms [6] Aanslugifi 1

Level of services and
quality measurement

Facility Facility Performance Availability
[ availability ][ O&M ] :> :> Payment

51 1 sAszneutazfaselumsdiunse

Pricing

AR ULNUINMT LT M

y ¢ o

1ngUii 1 eeAsznevusndalsznenlildae 2

J 1 J
oaflsznevdes laun

D anunseulunis1¥ U N3 (Facility availability)

=2 A v Y ll Y Y a A~
e Funinddesedluanmgndonliusms welims
a wa 9 o a A Y [ Y Y
nAQIIAIe azAvIA I UMD I emennauns owly
g A
NUBING YA
oA o @ A g 4

2) msguiuaunazig ey neidlulUamnas
nasgunanasiuudaan (Facility 0&M) Tao § 1913 s
WA UULEzT I DEAMINBEAIATEIL 15U M5
Y =X wa Y o 1 A A 1% 9
0 9gUiAg I uN i ieanulasanevesd 19ee
N HIOEAMNAITINS N mua lasaptinnuugvszaIna

IS

(International Roughness Index, IRI) @udu

Taos g8 1ve4 InsamsdealimsiauazasnaoUszay

Y a Vg o A
Lla&’ﬂmﬂ']Wﬂlﬂﬂﬂ']iiﬁUiﬂ'ﬁ 'mﬂu'lﬂmmﬂmcwﬂmmww

o A

imualudyande Iy mnensud1ius msduiumsi

oy

v ]
= o

AninnuRuIIgIuidue vilenuspiives
Tasamsvzilsziiu “yaninslsuaanineuuny
- G
(Deduction 45 ® Adjustment)” 19l o1i unsagalali
vYg Y a o Aa o [ Y
LA TRDT M uiuunazingsnu Iasans 14
I 4 ] <3 o
Wuldarnasidugunin egnlsnam msdivaa
1 4 a I v ¥ o
AMADLUNUIY AISHANHINZ AU USTTUAUNISY
Y A Y o A~
w1veslasamsuazienyy e lnmsnamui lasamsii
a a o 3)1 J
dszdnsamuazladseTosineanad o (Win-win
situation)
s A A o ' '
p9AdsznoUN o AD AUIUNITIIGAIADVUNY
(Pricing) Tao1Hinaains eaaiia1e q Aszyludaan
(Performance index) UsznouTumsmiuiannouunun
Y a gﬂ dy Y Z’, 1 Y
U939 Taevuneuilllseneuaie 2 Juneudes lain
1) msdufeuuuIInmMs IR I Msgagea
(Maximum Availability Payment 130 MAP) @115’ v'lasing
Nqiay
2) mafnamsSuasmaeuunuInms s ms
. A o o A A
(Performance Adjustment ¥13® PA) 9113 vlasinah qiny
a 4
A8 Aziz and Abdelhalim [7] 1@03 1188 909A152 R0
YOIMITIBAWBLUNY Aanalugin 2
MAP,, | = PA: == | AAP,
P ¢ Vo o
31N 2 osA)sznouvRINMITIBAMEULINIVRIT YRy ) PPP

O0&M

mﬂgﬂﬁ 2 0ziifud mneuunuiiniasaveans
IHu3mMs (Actual Availability Payment, AAP) ﬁLﬂﬂ%ué}
Wusmsez 185 ludazgranar (asuna ¢ dwmsvll
fi poid ity smmeuunuanmsliuImsgaga

(MAP) ¥inan5uaamaouuny (PA)

Y a FS A Y 2 v
3. ﬂ3!!‘]J‘I.I‘VnQﬂ1§!ﬁu‘ll@ﬂﬁj3~lﬁ31!ulﬂ!ﬁﬂﬁﬁﬂ
INMIANBIT QYY1 PPP O&M Nigilununisiig

9
AADVUNULUY AP UU FUITOWNITUININDABDULNU



40

v ]
= v A U

MIATAANTZLN TN 39 VN 4 FUNAN 2565

Y
Aav A

1NNITANNU Tﬂ801“3%8u15ﬁ1ﬁuﬂmﬂﬂmﬁﬂ1§

@

Usziiumanovunamizndudndu 6111859
o o o [ a 1
walsg Terimaasygmaasdmsumsdsziivludaiu

Yo7 1u0aIATIns

@

a . . ' Y
A9UVUNIINIITY (Financial model) YO IUAALHT

[} 3 Y

drulaidelaun D Fgd1ve9TATans 2) 1onyul

tH

4
TRuSMs 3) 41U (Lenders) Hsoazidoansse il

3. LAWVUNINIRUUBITFD1v04IATINS
AUV TIEIUYeeS 5191909 1ATINTT (Public
agency) ansouaad laasaumsi (1)
—I—CR¢—ACQ;

_ ot=Tc+To +(365 XAADTyXTR)+PAr—OMP;
Yp = XiE] : ) @
(1+rp)

Tag Yp = yaa1a91ugnFn1ansau (Financial NPV)
Y95 g1i1v031nTan1T; I, =13 UaINUVEIT I 1v04
Tasems 1uili ¢ CR, = Ruaivayusarlsiieluns
GG ERRERIEEAIRY (System construction repayment) 1/ 171 t;
ACQ, = Aleswlumssanssuansnauluili ¢ AADT,
—BanmsmaaeTuveslasams lili ¢ OMP, =
AMOUUNUUDUDNFUIINNITAUHUITU (Operation &
maintenance payment)ﬂﬁ t; PA, = Msdivaamaouuny
(Payment adjustment) il ¢ TR, = SAnAruManaY
Ao 1iild ¢ 7, = 8A31ARAAYE4 1ATINTVBITT (Public
project discount rate); T'c = szeznalumsneadrshanue
Q)); To = szezrnalumsaniivaiu @)
3.2.8MUUNMIMIRUYBARNTUAIAUIMS (Private

operator)

AMVUNIINTITUVDUBNFUR IR UT NS (Private
operator) A5 A eAIFITLS Iddaauns i 2)

—Ct—F¢+(CR¢+OMP¢—PA¢)

—OM¢—DS¢—Taxy (2)
(1+rp)t

YO — gfIc+To

108 Y, = HAADULNUNNMIRUYOUNFUR 1T LT M3
(Private operator); C = uUaanuvauenyy 1wl ¢; F, =
arlgi1elunisvanitunuuazlszduvesonyu

sz 2% vosuasuauszu) Wil ¢; CR, = Ry

aduayualditelunisnead1eauseuy (System
construction repayment)ﬂ‘ﬁ t; OM P, = M0 UunuINmMsg
AU ¢; PA, = MsdSuaanianouny (Payment
adjustment) 1uil# ¢; 0M, = A lF9elumsauiinanuuas
1395 nu1udlA ¢; DS, = JusrvAwdug (Debt service)
il t; Tax, = nE910 1WlA ¢; 7, =oas1Aaaa Hie
DATIHAADVLNUVDABNFY
4 a Va Y
3.3.4nNMIM AUV IRIUT (Lenders)
dmsvanumstuimivayutudinuensug
Y

T3 ms Tumsdnitiaen1¥a1 Debt service coverage

. IS 4 a H
ratio (DSCR) 1H uinaiainisUsziiiunnuaosvo s 19
a Y vy Y 1 [
Rug Tasszeznarlumsgdesivenszeznardygn
uazA1 DSCR Tuudazildealiesndt 1 Tasauns

DSCR naad lddsaumsi (3)
DSCR, = FCF, /DS, 3)

Tao FCF, Ao n3zudiUadAd 52 (Free cash flow)
dmsudmiluazidves Taelaumsidlu FCF, =—c, —
F, + (CR, + OMP, — PA,) — OM,; DS, #i® nin@oq
rszaulialn ¢ Tasdnna ldasaumsn @)

_ TDX(1+TD)n]
DS =D x [(1+‘rD)”—1 )

A A o 2 a v A
Lo rp ABOATIABNIUYLIUTY (Interest rate) N AO

4 a g H
szeznalumsg @) o AsRudounavua

4. ﬂ153!?1513ﬁﬂ31ﬂ!a’ﬂﬁmﬂﬁiﬂﬁﬁﬂ1ﬁ
4.1.msszq€1’mﬂi!§m (Risk identification)

M 1455 My zianusou i (Sensitivity
analysis) °lumaazuﬁmﬂn?%mﬁﬁ1ﬁ’ﬂg TAg9INAMLUNMY
msuliate 4 Tidualstanua 4 duals 18un

o 151Nw95195 (44DT)
o  msisuaammouunu (P4)
0 szeznalumssanmsnnundeuldves
e (D1)

O szoznalumIinnegiameg (D2)



Ladkrabang Engineering Journal, Vol. 39 No.4 December 2022 41

o ml¥nelumsduinanuazihyquasnm
®  dn3nAan
o o a ~ ] A
dmfumsnansannsaigiu Usenev lidrel5um
1 v 1w ~ I~
93193 U US1na93195 43,490 AuaeTulutlusn @ludy;
1 Y o A o @ [l Y
A lgaelumsauiinnunazingasne wu 411 dwum
~ IS @ a A o [
TuTlusn fludu; sasiAnaaniesas 4 dmsuige1ves
Tnsens; oasARaANS ooaz 8.6 A5 UL L5 Ms3;
szeznan DI 48 WIM; Szeza D2 Wy 11 1
namInTzanueou luivesfgsrveslasans
1< @ A a I @
Wudwaadlugii 3 vazvesonaug 1iusmsiiluds

uaaslugin 4

Tornado Diagram ves5gid1uedlasanis

NPV (@11111)
-40,000 -35,000 -30,000 -25,000 -20,000 -15,000 -10,000

-20% 20%

-20% 20%

e

15

o A
Glealioilol

o
a3

-20% 20%
'
msdSuanmasuunu

510 3 Sensitivity Analysis Y935 gi31v091ATIN3

~ o w o A A '
1n3Ui 3 dravveafitmFesidanansznude
o Y A =
HARDUUNUYDIT T 1U09 IAT4Ns Ao 1) UTaeses
2) 9as1Anan 3) Msdsuaaaineuuny Taglinl NPV

FMFUNTATINND 24,209 U1

Tornado Diagram Yooy udl#u3ms

NPV (@11171)
1,000 500 - =500 -1,000  -1,500 -2,000
-20% 20%
O&M Costs
20% 20% -
Bnaesnes 2
20% 20% &

onsInnan

-20% | 20% v '
msdSuaamasuuny

51 4 Sensitivity Analysis voaonIUG RT3

= o w o A A '
mngﬂ‘n 4aauvofitedesnaInanssnuae

Y A 9 <3|
Na@]ﬂ‘ﬂLWI‘H"IJ?NL?JW]SHmﬁﬂiﬂ?i%?ﬂn1ﬂqﬂuﬂﬂlﬂu

@

2 e o = . o
aail D arlgarglumsdaniuaunaziingsine 2)

151195195 3) ons1AAaa 4) M3Usvaaniaeuuny
Taedian NPV dm5unsaiguminy -489 d1uum
drudldiSudifideidounilouduionyurg

1

a o a g a
Uiﬂ?iﬂﬂla}uﬂﬁi"lﬂﬂﬁﬂ TﬂﬂLﬂm“ﬂﬂ"NﬂTiNu*Ui’)\i

e

a ISP

¥ ya ' T oAy '
HIRUNWITITUIINA DSCR “lJ@QLLﬁﬁZlIT]@i‘NlJﬂ1 u

punt-

De &2

@

B8AI1 1.00 120814 Sensitivity Analysis @14 DSCR

a < o 3
voud dudiludwandlugilii s

Sensitivity Analysis VoI IAIUN
> L'
3.00
2.50 -20%
o 200 -10%
$ 150
/A 100
0.50
0 5 10 15 20 25 30
= d' o a vy
Uidsztug

31N 5 Sensitivity Analysis mmvﬂmuﬂmﬂﬂwmam

mMadua 143918 oM

o a d [y 4
4.2.m3a39uuumandinmansvesnnlsiaes
(Risk modelling)
a I'4 o Eal
aumsadiamans asoiun lFlumsnensaia
@ A Ao o v
yoeamlsiFesidingveslnsanmslueuinala Tae
5190212 8AVDIA MV UN AN TN VIR 1789
Q& w1 ¥
Fueaae 11
o a d d'
4.2.1. fmuumandinmanivedlSinansasmag
Ao Tuvealasanms
a 1] o ) a
Usuasnsiludimlsnaanalasnsananisau
[ Y = dy
194 1A5IN15U095 11909 Insams TaglumsAnyiil
ﬁl%}julﬂaﬂ1ﬂﬂﬁﬁlﬁ1ﬁﬂ§ﬁﬁEJﬂZh Geometric Brownian
motion (GBM) Tumiswennsaitlsuaasiaslueuina

v941A59M3 Tag GBM ainsa laaaaunisn (5)
dX,=uX.dt +oX.dz (5)

Taof dz =e,Vdt; &, ~

WBmaes930i 4 4 = Sasmaidu Tavesdaudsdu

N(0,1); X, vi30 AADT,=

X, 0 = mdnndeununasgiuvesdlsgu X,; de



42

v ]
= v A U

MIATAANTZLN TN 39 VN 4 FUNAN 2565

9
;T = uutlvesdayd; n = 91UIUATIVOA time

S 13

step WBIA T

S|

[y a d Ly
4.2.2. @muumandinmansveamsdsvaa
MABUUNUINMSIHLIMS
o ' Y a R
NMs5U5vaanIaeULNUINAIT 1HDTNITHY 1Tl ua
= 2 1 a 9
IAEITIAIHAADNITIINVYDITATINITUDY 1BNHFUH
IusmsTaendadelumsdSuanmaouunuaanand

Tuaumsi (6) [8]
PAq,t = QUTq't + QOVq't + QEDq,t 6)

Tas QUT,, fie MyluanmaeuumunInauN oY

Tvoseemsvedlasinai ¢ 17 ¢ Taoenaud 1dusms

Y oA Y 4 Y
i]ﬁﬁﬁi‘)\‘iﬂﬂuuﬂ1iﬁ1ﬂ1ﬂﬁslﬁNﬂ?ﬂllWi't‘)llsl‘]f'ﬂgﬁﬁﬂﬂnﬁ1

ansamuaalsuldaaaunsn (7)

CCPIgt
RCPI

QUT,, = (¥; Deduction),, X )

Taw ccpr,, fio Axiisndus Iaaveslasuah ¢
A A o oA Y a Y a
1 1uag RCPI A9 fri51A15U3 1nA91904
l o a U @ a [ A
arunuan lunsaanlsuan azAnein 2 1998 Ao
D 153295195 uag 2) szeznaivesnuui lundeuld
v #31dszy R udygrvewday Insens dmsy
A ' 2 g
TasamImanalaieyseNUlpIvueEay 6 Fuilu
a K o <u a o dy L a
T1A59MINTAANEIF NI VOUITEH tnaun lunsaa

Vo < y 4
alsvvadluaaaadlumsian 7 uazasai 2

d‘ a \J U | b4 v U
AITNN 1 m‘mﬂﬂ11]iuam1nmm‘1uwmu°lwemuu 4 ¥9999193

Unit: THB per Duration

Traffic Volume per Duration of Lane Closure

Direction (pcu/h) 1-15 minutes 16-30 minutes 31-45 minutes 46—-60 minutes
1,000 or less None None None None
1,500 4,400 17,200 38,600 68,500
2,000 15,700 62,600 140,800 250,300
2,500 36,500 145,700 327,800 582,700
3,000 84,000 335,800 755,300 1,342,800
Over 3,000 130,100 520,300 1,170,700 2,081,100
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Unit: THB per Duration

Traffic Volume per Duration of Lane Closure
Direction (pcu/h) 1-15 minutes 16-30 minutes 31-45 minutes 46—60 minutes

2,000 or less None None None None
2,500 900 3,100 6,900 12,100
3,000 5,700 22,200 49,900 88,500
3,500 12,600 50,400 113,300 201,300
4,000 23,700 94,700 212,800 378,200
Over 4,000 82,600 329,300 742,000 1,319,200
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Description Indicator Demerit Point
=95 % to <100 % of
Incident Response
incident cases 0
Time, Including
290 % to <95 % of
on-site Traffic
incident cases 50
Management,
=85 %to <90 % of
within 30 minutes
incident cases 100
in general cases
<85 % of incident casey 150
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Demerit
Description Indicator Point
Roughness of Concrete Maintained 400 per 1

Pavement, Average |condition Average | lane - 1,000

IRIin any 1,000 m. | IRI <3.5 m/km. m.
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QED,, = EDPs x 0.002% x OMLP,,  (9)
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M9197 6 HAABDUNUNNMIIUVDUONHUE IR UTMT (Private operator)
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