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Suphawat Homuem 2009: An Analysis of Truck Loading Effect on Highway Maintenance by
using HDM-4. Master of Engineering (Civil Engineering), Major Field: Civil Engineering,

Department of Civil Engineering. Thesis Advisor: Mr. Varameth Vicheinsan, Ph.D. 93 pages.

Trucks are used as the main means of transporting goods in Thailand. Their hauling weights, in
particular, when transporting agricultural products and building materials usually exceed weight regulations
specified by the law. This excess weight damages the road surface. In particular, asphaltic concrete types of
pavement, being the predominant type of pavements in Thailand are most affected. The damage greatly
shortens the time interval to the next resurfacing. The substantial costs incurred in repair are paid by the

government. These huge sums of money required to repair roads.

This research aims to study the cost in repairing the damage to asphaltic concrete type of pavement.
Truck gross weight excess (to impacted cost damage) ratios are documented. Study of the highway is the
responsibility of the bureau of highway 12th (Chonburi). The study is divided into 4 scenarios. The first
scenario is the current condition, where the hauling weight exceeded the limit (25 tons for 10 wheelers). In the
second scenario, the excess was 10% over that specified by law. In the third scenario, the excess weight
regulation is exceeded by 20%, and in the fourth scenario, the excess weight regulation is exceeded by 25%.
Only to be analyzed is the effect of 6 wheeler and, 10 wheeler, semi trailer and full trailer, for 5 years by

using HDM-4.

This study revealed that in the first scenario, there was surface repair expense of 7,901.71 million
baht and the value of IRI (International Roughness Index) is 4.06 m/km. In the second scenario, the surface
repair expense increased to 9,083.70 million baht and the value of IRI is 4.34 m/km. In the third scenario, the
surface repair expense increased to 10,614.89 million baht and the value of IRI is 4.66 m/km. Finally in the
fourth scenario, the surface repair expense increased to 11,383.48 million baht and the value of IR is 4.92
m/km. As a result of this study, it is concluded the Department of Highways should not increase the hauling
weight limits. It causes costly maintenance, due to the impact on the road surface, and greatly reduces the
economic life expected. In addition the huge cost to the government impacts heavily on government finances
at earlier than to be expected intervals, impact on funding availability that could have been used for
developing other infrastructure. These case studies should be of advantage for future maintenance planning

and to distribute appropriate budgets in the future.

Student’s signature Thesis Advisor’s signature
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aauanalunisneh 8

v Y
M319N 8 ANInszetiminaanaIvessousINnuaazsia luilogiiv

Y

ﬂi&ﬂ‘ﬂﬁﬂ ﬁWWﬁ’ﬂi’Jll meﬁ 1 L“W'ﬁ?ﬁ 2 LWﬁTﬁ 3 L“V‘IﬁTﬁ 4 L“W'ﬁTﬁ' 5
640 1 0.27 0.73 - - -
10 &0 1 0.20 0.40 0.40 - -
W14 18 4o 1 0.11 0.21 0.21 0.23 0.23
faria 18 8o 1 0.11 0.22 0.22 0.22 0.22

v 1 b4
nnamsnsznehimidnaanarluas e 12 aunsougaaihminaunanas

oy v a 1 1 == Y o d‘ = d'
UINUNTINVRITOUTINNTUANT 1HLL@]a$ﬂ§mﬁﬂH1ulﬂﬂW]”li1\1VI 93 MITNN 11
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v Y Y H
M99 9 1hmiinsawuasihvinauna1vessnusTIuRazylad 1T UNIAANEIN 2 (Y

: AU)
‘].]'i%m“ﬂiﬂ 151“1??75311 L‘Wﬁ"l‘ﬁ 1 L‘Wfﬂﬁ 2 L‘WﬁTﬁ 3 L’Wﬁ"l‘ﬁ 4 LW?I"Iﬁ 5
640 16.5 44 12.1 - - -
10 40 27.5 5.5 11 11 - -
W19 18 20 51.7 5.5 1 11 12.1 12.1
Aare 18 8o 49.5 5.5 1 11 11 1

v v 9 v
3197 10 1hviinsunasihminauna1ve U NUAaFIAd M UNTAANYIN 3

(MUY : AL)
ﬂiglﬂﬂﬁﬂ STﬁﬁﬂﬁ'JﬁJ LWﬁTﬁ 1 LW'ﬂTﬁ 2 me‘ﬁ' 3 LWﬁTﬁ 4 LWﬁTﬁ 5
6 4o 18 48 13.2 - - -
10 &0 30 6 12 12 - -
W29 18 4o 56.4 6 12 12 13.2 13.2
Aarie 18 8o 54 6 12 12 12 12

4 Y 9 1
3199 11 hvinsutasiminauna1vessausInuaassiad M UNIAANYIN 4

(MUY : AU)
ﬂﬁglﬂﬂiﬂ £1Wﬁﬂﬁﬂh LWﬁWﬁ 1 LWﬂWﬁ 2 L“WﬁTﬁ 3 LWﬁTﬁ 4 LWﬂTﬁ 5
6 4o 18.75 5 13.75 - - -
10 80 31.25 6.25 12.5 12.5 - -
W24 18 4o 58.75 6.25 12.5 12.5 13.75 13.75
faria 18 8o 56.25 6.25 12.5 12.5 12.5 12.5
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[ Y v v
e Idihminfinszneaunasazimalvessoussnnuaazlsznn @3N 7, M
719, M1519% 10 ttaza151990 11) @10150%1A1 Equivalent Standard Axle Load Factor (ESALF)

TuTdsunsy HDM-4 TaglFaumsn 1.2 uazdrssramamuialudiodian 1

ESALF = (AXL/SAXL)" (1.2)

Lﬁl’t’) ESALF = Equivalent Standard Axle Load Factor
LE = Axle Load Equivalency exponent (111111 4)
AXL = minman
SAXL = ﬁ}wwﬁmwmmmgm

= = 9 @
- INAUAYY GWNAYD 1% 6.6 AU
A J 9 o
- INAUAYI N 1% 8.16 Al

1 ' 9 @
- 1WaNg) 8199 149 9.0 éu

v 9
@089 1 M3nA1 ESALF dwisusoussnn 10 e 1hmiinsoussnnsow 25 au

e

v 9
AN 7 ﬁWﬁﬁﬂﬁQLWﬁWﬁﬂ? = 5 U

%

[ Y v
MNA1TNN 7 MHTNAUNHE = 10 U (IWauAY) 8139)

NAUNITN 1.2

A1 ESALF INaH = 0.33

A1 ESALF I(Wa11h

593 A1 ESALF

1.52
1.85

(4 14
AU 50U5INN 10 40 ININUTINNTIN 25 @u Tif1 ESALF 101 1.85

#a991n 1aa1 ESALF veesnussnnuaazlszinnudalisunsy HDM-4 agiin 1y

ESA/lane/year)

o o Y PRI 1 I Y os/l 1 1A e
ﬂmammmmumﬁmwmmmannmgmiwﬂ FINHUIY U unTIneaunoll (million
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1.2 Tnsaue0uu
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WUNYIAYAILAN FINTIHUA 490 A18N1 HUATY 6 1UIINITN AD LYWMITNWRLFUNG
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d’ Y v o W A ~
M1 12 Joyalasarneauuludninnianaian 12 (¥a1)3)

sHa N . ITUZN PEnannes
¥ouUI NUIMIIM

0vI3 Mans) (AU IN)
421 HYRINITNNRLIFAUNG ) 76 517.32 424,098
422 uURMINNFALI 68 473.54 218,540
423 LYRMINNTUNIYS 105 749.52 60,066
425 HYNNITNNAIIA 52 464.73 14,332
426 HUNMINNIZEO 111 708.02 286,225
428 fc?wﬁmmﬁmmwaﬁﬁ 2 78 339.22 403,373
s dninmanandi 12 () 490 3,252.35 1,406,634

@

M: ANINVTHITTITINT NTUNNKAN (2550)

A '
TagaenanIoaenwdesuaazidulinIzdeslinuanyuz NN Mviouny
[ o [} a a o {
(Homogeneous) ¥4 $14IUF0933195 1n59a319n19 wilaveanIme Wudu a15199 13 naag

51802188AUDIT0 AN TATIUIAUY (Road Networks)
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M519N 13 Yoyalnsa918n1U (Road Networks)

anvazvetoya S1azoYn
< 3] rimary or trun econdary or main
‘lJﬁ HONUDIDUU DUUFHAN (P ry k) DUUA19599 (S dary )
(Road Class) NI UUNIDY (Tertiary or local)

ANuANITUSsEnaTn

<
N1TVINVTLASAINNLT

<
ANUYUBIDUU (Capacity) AUITIVOINTSUNITIVG U AU

' 4§ ' 4 4
AN (Speed at Capacity) Llﬁ%uaﬂ13$lﬁ@\1i]']ﬂﬂ']ﬁli\ilﬂ?ﬂﬂﬂuﬁ

(Speed Flow Type) (Maximum Acceleration Noise) fc?mi”uauuﬁﬁmwm%’mmz
TUIUTDIVTNTANNAY

ANHULNITITING FadrmvoaSunasvssedr Tualy 17 awanmnnslsau

(Traffic Flow Pattern) yoaauuIuns madase (Free-Flow) m3taumalnd

(Commuter) MIIAUNITENINULBA (Inter-urban) HIDMFIAUNIA

FIUNANTD (Seasonal)

A3 ININAYIIALE

o a va A~ < .
AT ININAYUALNENNNITAY (Fatal) V1A (Injury) LA

= =t 1 I o 3 v o
AN YYY (Damage) Tredu 1AV 100 A1UAU-NY.

(Accident Class)

k4 J [
ANYULANINDINIA ANVFY (Moisture) 11U (Temperature) Usuanirumassie
(Climate Zone) 1A (Precipitation) mmanummmqgué’q (Duration of dry

. o da a .0
season) LA VIUIUIUNNQUWAN >327C

1J5312495195 (Traffic Volume)

1511951959089a091) (AADT) vosenumivuzuaazilszinn

Fl
5ﬂ]&lﬂl$ﬂ1\iﬂ1ﬂﬂ1w ﬂ?ﬁﬁu-ﬂﬂ"u@\igﬂﬂﬁﬂ‘ﬂﬁ (Rise and Fall) ﬂ??ﬂiﬁﬁuu?i?ﬂﬂlﬂ\i
<
(Geometry Class) DUU (Horizontal curvature) mM3yen T (Superelevation) AWLT
91N@ (Speed Limit)
@ a I
ANHUZUDININN mmummswaﬂmm%’w (Structural Number of Pavement)

(Pavement Characteristic)

Y
ANUHUIUDITUAIN

AMNUVDIDUY ﬂmnTwsummmazmnamﬂiumﬁu% (Ride Quality)

(Road Condition) 1/51aANUFeH18U89HING (Surface Distress)
anmaau 1nauesiinia (Surface Texture)

Usziamsyontinge A wlumsnead e (Construction Quality) 91UDIN

(Pavement History) amWﬂmmﬁﬂwmﬁuamuuﬁaumiﬁﬁauﬂizamqa
(Previous Condition)

e AnmMITTINE (Drainage) $11IULALFHAYD 11iaNn19e

(Miscellaneous)

ANNANTEAUVDINIDIT AL THanIa
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mMsMruaas gIunugouhgsimuzauianudyesannaensneinsal

9
ANNVBIAINTINAINTNINGON (Work Effects: WE) A 1d918Tun1515139m19 59umMa35aon

11139 taguruaui 189N 1zd 13197 14 uaaes1eaziden lunsmMuanIAs§IuaOY

Gﬁ’auﬂwq 3 (Works Standards)

4 ' o { o
{l}@yﬂ!ﬂmW]NTﬁiﬁTHQTu“B@NUﬁ‘\‘] (Works Standards) AMrualagnsun1ara

a A, ] o 5 [ U U 4 ] o
1uﬂ15’;1,ﬂﬁzwﬁmaumga G'ﬁq%’mgamﬂan "l,g]}l,!,ﬂ NUNVIATTTUIIUFONUITINN

(Maintenance Standard) ttaza114910110551191UM390N1I159 (Works Cost) aataadlumisig

A = = 09// ' 9 ' o
n1s T%mwazma@msmmuaﬂﬂﬂumﬂwmﬂ N 1l”l$”>]§§"luﬂ"li"])’i’)lliJ”lixﬂ‘lﬂ‘ﬂiLLﬂill

HDM—4 U4D3NTUNNHAIY

M9 14 MIMNAUANINTFIVNUFONTIFI (Work Standards)

andzveItola

=
Neasdgn

UszinnvoImsyontinga

(Standards)

M1369111139N 19 (Maintenance Standard) NM31U5U1/54
NN (Improvement Standard) msnoasaauuny (New

Construction Section)

5109210 IALATANHULVDINT

G]}E]Mﬂﬁ\i(Design)

FUALAZANUHUIVDININ

d‘ 1 o
[Roulylumssoniing

mitmuanveslou lvlumsaeutihguaazilsznn

(Intervention) U FNNVOIRNIN Usuannudsriie Usuiaesies
Faa1 IUMIFONTIF
1 Y [ PR [ o f
Al M1F9easgIuveImsyoNtingauaazlszan
(Works Costs)
v Fd
HAINUFDNIIN MiMmuamMveIainaTurnaIInMIsoutingwuaay

(Effects)

521N 191 FNINVDIAINI USHaANuFerine
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M3 15 INUNNIATFIUUFONTIIFI (Works Standards)
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mlFae (L1N/A5.30.)

Usziom MAIFIUNUBONTIZINS o , s1ma
MAUAITHIAITAT NNNIINHU
(Categories) (Maintenance Standard)
(Economic Cost) (Financial
Cost)
ﬂuﬂ”l':; aln@ Routine Maintenance - -
(Routine Maintenance)
ugea Slurry Seal Type I (SSO1) 24.00 30.00
(Periodic Maintenance)  Slurry Seal Type II (SS02) 48.00 60.00
Slurry Seal Type III (SS03) 72.00 90.00
Chip Seal (SC01) 56.00 70.00
Fog Seal (SFO01) 7.20 9.00
4 ¢cm Overlay (OL04) 152.00 190.00
5 em Overlay (OL05) 208.00 260.00
8 cm Overlay (OLO08) 288.00 360.00
10 cm Overlay (OL10) 408.00 510.00
Skin Patching (SP00) 224.00 280.00
Rehabilitation (RB0O0) 304.00 380.00

N3: ATUNINA (2550)

1.4 aNYAUL/ANINAINIG

MNMINNTANFIUTOYATN BT AN NLAZANUFIM BV UUAINENT 139N

] 9
M3d1599ve3d1INVTMISTTING NTUNIIMaN Fesznoudlsa U NI 12

Uszian awdaslumsed 16 Wisuisunutou lumstihgenedmsullsunsy HDM-4

v 9 = A Y o A [ 1 s A Y =
NUN ‘Uf)lluaﬁfl']Wﬂ'J']llLﬁ'fﬂ’i1fJ"’U'f)\10uUﬂgﬂisﬁiuﬂWiﬂWﬁu@N@uqﬂlﬂﬂﬂa’]'JiJLWfN SaUvya
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Uszneudlreanudonio 6 Uszion 2lasimsdiudeyausduiie Idnielinnumanz au
dm5uTdsunsuuds awaasluasied 17 waasnmsnauwunugouihgamaludaljia

v 9
Aoamsdeyannuidemesvosnuummzilszmnniianudingmniu

Megranina Joyannudemevosnuuneziinnldlumsnumuau
o Y] a 9 = dyﬁ Y 9
TN UUHINIAIAE19A8 1150030 HDM—4 Tumsanyiil 3eiszneuaisveyadnin
ANUTEMIOVDIDUY 5 Joya TALA AIAINUTVTZTHTOANUEVVBIRIN (International
Roughness Index: IRI) ANANTDIAD (Wheel Truck Rutting) ﬁwuaquuﬁa (Pot Hole)
I 3 c(dil A = = ' Y
nosFUANUNANUTENBIVUNNITHYATOUVDITAANIATIN (Loss of Aggregate) 1AL

v

73 A A = A a [ a a . .
nlesisuanunaNudsmensosuaniuia1vanii 3 Uadwas (Wide Structural Cracking)

15190 16 UsznnanuderievesnuuaIng i lagnsunianaig

§i Uszananud@enigvosnuu N

1 AMANNVFVTZHIOANNIEIUUDIAIN
(International Roughness Index: IRI) U./0Y.

2 30949 (Wheel Truck Rutting) VY.
3 Mquie (Pot Hole) A3.0,
4 ANV IBUDIVDUAIN (Edge Deterioration) .
5 miwqﬂiaumaﬁﬁamaim (Loss of Aggregate) 3.,
6 FRULANUUDNIII52Y (Alligator Crack) A3
7 TOULA ﬂ!L‘]J‘]JVlliGiE]Lﬁ?N (Non Interconnected Crack) 1.
8 M31A831/519U89AIM (Surface Deformation) A3.4.
9 508129501 (Unsatisfactory Patching) 3.,
0 Aty (Bleeding) A5.1.
11 anudenei lnan1esd1n1@Ina (Shoulder Edge Step) n%s
12 mmxﬁwwﬁ"lwqu (Shoulder Deterioration) u.

@

N ANIDVUTHITTIFINN ATUNHA (2550)
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d’ = Aq Yo A o ) o
M3 N9N 17 ﬂ53Lﬂ‘]/]ﬂ'ﬂllLﬁﬂﬂ’]ﬂﬂiﬂfﬂ’lﬂu@!\iﬂul’lﬂlﬂ’]iﬂ’lﬁq\?ﬂ’l\iﬁ’lﬂi‘ﬂiﬂiuﬂﬁﬂ HDM-4

S Uszinnanudenisvesnuy nuY
1 AMANVUTUTENTOANNIEIUUDIAIN
(International Roughness Index: IRI) 4./nY.
2 30980 (Wheel Truck Rutting) Wy,
3 wquie (Pot Hole) NQU/NU.
4 M31QATOUVDIIAANIATIN (Loss of Aggregate) wosidud
5 soauanNyuIalyugnii 3 Hadmas (Wide Structural Cracking)

~ JRUUANLUDNIT9DTL (Alligator Crack)

[N} 4 4
— soauanuuy liaoiilod (Non Interconnected Crack) BIGH

Sa
Ba

U

MN: ANINUTHITTITINT NTUNNHAN (2550)
2
2. msaam)dsunsy HDM—4

9
msaanImMslsufiendeya (Configuration) TuTisunsy HDM-4 TRTiammunzeaw
o A A o W = I o o ' ! a <Y
AUHUNANE (@1TAN1eMadei 12) Fdenianudiiyedaundemsinziveya lay

1 A Y 3 v [ = =\ =) [ dy
518M15A199 NVZABIAIMMIUSVINeVUS1waz DAl
2.1 ANYULNI595195 (Traffic Flow Pattern)

Y [ I
lausguunms lvaveanszud95195 (Traffic Flow Pattern) 0onidlu 2 szinn
18U M3AUN1UNA (Commuter) HAZMTIAUNITLHINUNDI (Inter-urban) A3 18 LA
v Y v v
NN 23 BAAINITAIAIDAHULATITIVTUUUMTIAULNA 915199 19 g N 24 Laaans

Y
AN HAULNTVITNNTUUUMIAUNNTLHIU 04
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M7 18 MIAIANHULNTITIVTUULMTAUNNUNA

41

Period Hours Per Year Hourly Volume % of AADT
(HRYRp) (HVp) (PCNADTYp)
Period 1 87.60 0.13 2.17
Period 2 350.40 0.12 7.59
Period 3 613.20 0.10 11.64
Period 4 2978.40 0.07 40.24
Period 5 4730.40 0.01 38.36
Total 8760.00 1.015% 100
* sum(HRYRp*HVp)/365
3
‘; Legend
2 Feriod 1 [l
= Period 2 [
E Period = [
= Feriod 4 [
§ Pericd 5[]
=

Cumulative no. of hours in year

d‘ U 1 =) Q'} = =) =)
MNN 23 s luaasdaadIulSuaes 1955199 Tuanaeall - Msaun1elna



v 9
M3197 19 AIAIAIANYAULMTITNIUUUMITAUNNTLH I

42

Period Hours Per Year Hourly Volume % of AADT
(HRYRp) (HVp) (PCNADTp)
Period 1 87.60 0.09 2.17
Period 2 350.40 0.08 7.59
Period 3 613.20 0.07 11.64
Period 4 2978.40 0.05 40.24
Period 5 4730.40 0.03 38.36
Total 8760.00 1.013* 100
* sum(HRYRp*HVp)/365
z
‘; Legend
= Feriod 1 [l
= Period 2 [0
E Period 2 []
= Period 4 [
E Periods [_]
=
—

Cumulative no. of hours in year

d‘ [ 1 a o‘/ = a 1 A
MNWN 24 nsmluaasdadIulsunaesasses lusaaont - MIAUNNITZHINLDI

2.2 52AUBAIIMIINARIIANE (Accident Class)

HoyaTzAUBATINTINAQUANA (Accident Class) FITANULANANAUAMTNH YUY

1 o 1 a [ { aa: J [
VBIDUU LFU MUIUYDIVT1VT ﬂ'NiJﬂ'gN"’U’ENW'JVIN L“]Jl‘l{gll‘l! G]”IiNﬁ 20 HEANNITANAITEAU

891311 31NAITAINE (Accident Class)
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v Y
MIIN 20 MIAIATTAVENIININAGIANS (Accident Class)

Accident rate
DOH_Accident . o Y e
(AIUIUATI/I00 ATUAU-NY.)

Fatal 1.6
Injury 9.6
Damage 10.6

v o

fan: dnindreanuilasans nsunN1eHaIa

2.3 anEULANINOINA (Climate Zone)

y
A AR 1

Y H Y H
ANYULANINGINF (Climate Zone) YOINUNNANDN (FaNunanyIoglunui

= 9 @

vy v o a1t a (a J & oy A vy
mana) Taglddoyadounds 51wy gavgdl Usunaniw fludu sadeyadinandiu

Y
=

AINANTENUNUANA NN UADOATIN I LT DUTMNVIDUU T8N 08 TUNUNANYT 913199 21

Y
LEAINITANAIANHULANINDINIA (Climate Zone)

v Y
M519N 21 MSAIAIANHULANINDINIA (Climate Zone)

Climate Zone: Central Region

Moisture Index 0
Duration of dry season 6 month
Mean monthly precipitation 98.3 mm
Mean temperature 28.7°C
Average Temperature range 9.5°C
Days T > 32 °C 250 days
Freeze Index 0 °C-days
Percentage of Time Driven

On snow covered roads 0

On water covered roads 20

N31: nangaenIne 1 2545-2549
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2.4 ¥UINMINU (Currency)

9
o 1 1 a I 1A
NIV UIINIINITNU (Currency) TuTdsunsy HDM-4 iTuauSuum (Thai

Baht :B)
& ¢
2.5 mimmmffnmiﬁqﬂwa (Aggregate Parameter)

mié'?qmmcﬁmia;ﬂwa (Aggregate Parameter) Iaouaiamsvinaueiiu 2 guluny
Ao Lmueﬁ'mgja (Section Aggregate Data) L0013 (Section Aggregate Table) Wliﬁﬁ 22 UEAY
miéi%qmmmvﬁmiﬁqﬂwa (Aggregate Parameter: AADT) A15147 23 ARSI
a31wa (Aggregate Parameter: Roughness) waza319i 24 uﬁmmigqmmmcﬁmiaqﬂwa

(Aggregate Parameter: Rutting)

1 4
3199 22 mﬁﬁqmmmw‘fﬂﬁﬁqﬂwa (Aggregate Parameter: AADT)

Traffic Band AADT (veh/day)
Low 750
Medium 3000
High 7500

v 4
LY 4
M3197 23 mimsanmmmmiagﬂwa (Aggregate Parameter: Roughness)

Good Fair Poor Bad
Road Class
(mm/km) (mm/km) (mm/km) (mm/km)
Primary or trunk 2 4 6 8
Secondary or main 3 5 7 9

Tertiary or local 4 6 8 10
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v 4
Y 4
3197 24 mimmmmmmiaqﬂwa (Aggregate Parameter: Rutting)

Distress Mode Mean Rut Depth (mm)
Good 2
Fair 5
Poor 15
Bad 25

2.6 mMsumenTsunsy (Calibration Parameters)

Y ¥ v
msaamlsuien T1l5unsy (Calibration Parameters) Iagivuaou luneiiy
4 ] ) o 4
anmanudemeouazinasimsgouiigalunuuiiassmad@evanimuesnuutazms lHau
v Y
(Road Deterioration/Work Effect) 115199 25 uaaan1saaainlsuien 11/5unsy (Calibration

Parameters)

v Y
M519N 25 MMsaanlSunenTi/sunsy (Calibration Parameters)

Calibration Parameters: Bituminous

Road Deterioration

Wide structural cracking initiated potholes threshold: 20%
Ravelling initiated potholes threshold: 30%
Max. thickness of surfacing for plastic flow effects: 100 mm
Work Effects

Area of wide structural cracking that triggers their patching: 20%

% of wide structural cracks in excess of TRIGACW to be patched: 10%
Area of transverse thermal that triggers their patching: 10%

% of transverse thermal cracking in excess of TRIGACW to be patched: 20%

2.7 Mysuieuuuudiaesmsidenan muesauy (RD Calibration Set)



o A o & . . yq Y1 &
ﬂ"l'i”IJTIJL‘VIEJ‘ULL‘]J“Umﬁ@ﬂﬂWﬁLﬁ@NﬁﬂWWﬂlﬂﬂﬂuu (RD Calibration Set) llﬂﬁlclfﬂWN

a 4 o 4
cgfu (Default) ‘lJ@\?I‘]JﬁLLﬂiilﬁluﬂ1§')£ﬂﬁ']gﬁll‘]J‘]J’ﬂ']a@\iﬂ'lﬁLﬁ@i]ﬁﬂ'lwéllﬂﬂﬂuu (Road

v 9 ]
Deterioration) A3 19N 26 uﬁmmisﬁ’qmu‘uu{immﬂmﬁammwmamuu (RD Calibration

Set)

v k4 .
M3 26 MIALALDLTIARIMSIFONEN INVDIAUY (RD Calibration Set)

46

Road Deterioration Model (RD) Calibration Factor ﬂ'1 Default
Wet/dry Season SNP Ratio Kf 1.0
Drainage Deterioration Factor Kddf 1.0
Drain Life Factor Kdrain 1.0
All Structural Cracking — Initiation Kcia 1.0
Wide Structural Cracking — Initiation Kciw 1.0
All Structural Cracking — Progression Kcepa 1.0
Wide Structural Cracking — Progression Kcepw 1.0
Transverse Thermal Cracking — Initiation Kcit 1.0
Transverse Thermal Cracking — Progression Kept 1.0
Rutting — Initial Densification Krid 1.0
Rutting — Structural Deterioration Krst 1.0
Rutting — Plastic Deformation Krpd 1.0
Rutting — Surface Wear Krsw 1.0
Ravelling — Initiation Kvi 1.0
Ravelling — Progression Kvp 1.0
Pothole — Initiation Kpi 1.0
Pothole — Progression Kpp 1.0
Edge-Break Keb 1.0
Roughness — Enviromental Coefficient Kgm 1.0
Roughness — SNPK Ksnpk 1.0
Roughness — Progression Kgp 1.0
Texture depth — Progression Ktd 1.0
Skid Resistance Ksfc 1.0
Skid Resistance — Speed Effects Ksfcs 1.0
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a dy d‘ U EYAl v o =S
3. myAnNzviaallsunsy HDM—4 mavaldaiglumsaeniinge uazaudarilgves

NNHaN

Y= a d Aa . . .
1HEMIVATITHIFLN Y (Programme Analysis) 8411 Life-Cycle Analysis Tums
a g 1 1 o 1 a
'J!ﬂ313Wﬂ11%ﬂ151uﬂ15%@ﬂﬂ’]2\1 l,mzmmzﬁﬂmﬂmmmwmﬁzaz 5 T] ﬂlﬂﬁiﬂﬁ\ﬂﬂﬂﬂuuwﬁ
o g ~ a 09.:} o ~ a
ﬂWQ!L@ﬁWﬁﬂiuﬁuﬂﬁﬂHT I@EJWﬁl'liﬂ‘l'lﬂﬁﬁ'luﬂﬂW\iﬂﬁ'Nﬂ 12 ﬁ'ﬁ) LUINNTIININREIBILNT
uflmmimwau%’ LURNNITNINITSIDN LL"’U'Nﬂ'Iﬁ‘V]N%/‘lWlug LUINNITNINATIA uazﬁwﬁfﬂqm
o dd‘ dy d’ [ (% 9 1 a = 1Y =
‘UTJ:\TVINGH'@L!TV] 2 ﬂi@ﬂﬂi}ﬂwuﬂ 5 |WNIA llﬂllﬂ RPN %aui IEYD ﬁ]u“ﬂuﬁ LRI 1N
Y o A 1 ) I A o :/' o =& F) 1 o
!LaﬁUlﬂﬂTVil!ﬂ“V]NLaE)ﬂ"’UfNQ']uG]fﬂiJ‘Uﬁ;Qﬂ@ﬂL'IJ‘L! 2 LYY A ﬂTi‘U']'J:Q‘UuGH Glfﬂllﬂllﬂ\‘ﬂuﬂ']ﬁq\‘l
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v Y
MINAUING N1 N13AA1IU1I1391NA (Routine Maintenance)

Uszinnnsdan 0021089
General Short Code: RMO00
Intervention Type: Responsive
Intervention Responsive Criteria: IRI<12 m/km
Interval < 1Year(s)
Costs Economic Cost: 0
Financial Cost: 0

v Y
AITRUINA N2 MIAIANURIVHIMDY Slurry Seal Type I

Uszianmsdam ERCGEIGIL)
General Short Code: SS01
Intervention Type: Responsive
Design Surface Material: Slurry Seal
Thickness: 25 mm
Dry Season: 0.2
CDS: 1
Intervention Responsive Criteria: 3Year(s) <Interval < 6Year(s)
10% < Ravelling<30%
OR
3Year(s) <Interval < 6Year(s)
10% < Wide Structural Cracking <30%
Costs Economic Cost: 24 Baht/m’
Financial Cost: 30 Baht/ m’
Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)

Skid Resistance:

Use default values (0.5 mm)




v Y
MINWNHINT N3 MIAIANIURIVAINNLUY Slurry Seal Type 1T

86

Uszianmsdann PR EIGEL
General Short Code: SS02
Intervention Type: Responsive
Design Surface Material: Slurry Seal
Thickness: 25 mm
Dry Season: 0.2
CDS: 1
Intervention Responsive Criteria: 3Year(s) <Interval < 6Year(s)
Ravelling > 30%
OR
3Year(s) <Interval < 6Year(s)
Wide Structural Cracking > 30%
Costs Economic Cost: 48 Baht /m’
Financial Cost: 60 Baht / m’
Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)
Skid Resistance: Use default values (0.5 mm)




= o 1 a .
MINNHHINT N4 NITAIATNIURIUNINIILUY Chip Seal

Uszinnmsdam ERELHIGIL
General Short Code: SCo01
Intervention Type: Responsive
Intervention Responsive Criteria: 3Year(s) <Interval < 6Year(s)
Ravelling < 10%
OR
3Year(s) <Interval < 6Year(s)
Wide Structural Cracking < 10%
Costs Economic Cost: 56 Baht/ m’
Financial Cost: 70 Baht / m’

v Y
msnwmnﬁ N5 MIFIANIURIVAINILDY Fog Seal

Uszinnmsdam ERELHIGIL
General Short Code: SFO1
Intervention Type: Responsive
Intervention Responsive Criteria: 3Year(s) <Interval < 6Year(s)
Costs Economic Cost: 7.2 Baht/m’
Financial Cost: 9 Baht/ m’




v Y
MINWNHINT N6 MIAIANIUETUAING 4 %.30. (4 cm Overlay)

88

Ussianmsdan ERLGEIGHL
General Short Code: OL04
Intervention Type: Responsive
Design Surface Material: Asphaltic Concrete
Thickness: 40 mm
Dry Season: 0.4
CDS: 1
Intervention Responsive Criteria: Two—way AADT <£2,000 veh/day
IRI=3.5 m/km
OR
Two—-way AADT <£2,000 veh/day
Rut depth mean =25 mm.
OR
Two-way AADT <2,000 veh/day
Interval > 7Y ear(s)
Costs Economic Cost: 152 Baht /m’
Financial Cost: 190 Baht / m’
Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)
Skid Resistance: Use default values (0.5 mm)
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v Y
MINWNHINT A7 MIAIANIUETUAING 5 %3, (5 cm Overlay)

Ussanmsdann ERCLEIGHL
General Short Code: OLO05
Intervention Type: Responsive
Design Surface Material: Asphaltic Concrete
Thickness: 50 mm
Dry Season: 0.4
CDS: 1
Intervention Responsive Criteria: 2,000.1 £ Two—way AADT <5,000
veh/day
IR[=3.5 m/km
OR
2,000.1 < Two—way AADT <5,000
veh/day
Rut depth mean =25 mm.
OR
2,000.1 £ Two—way AADT <5,000
veh/day
Interval > 7Year(s)
Costs Economic Cost: 208 Baht / m’
Financial Cost: 260 Baht / m’
Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)
Skid Resistance: Use default values (0.5 mm)
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v Y
MINWNHINT N8 MIAIANIUATUAING 8 %.4. (8 cm Overlay)

Ussianmsdann ERCLEIGHL
General Short Code: OLO08
Intervention Type: Responsive
Design Surface Material: Asphaltic Concrete
Thickness: 80 mm
Dry Season: 0.4
CDS: 1
Intervention Responsive Criteria: 5,000.1 < Two—way AADT 10,000
veh/day
IRI=3.5 m/km
OR
5,000.1 £ Two—way AADT <10,000
veh/day
Rut depth mean =25 mm.
OR
5,000.1 £ Two-way AADT <10,000
veh/day
Interval > 7Year(s)
Costs Economic Cost: 288 Baht/m’
Financial Cost: 360 Baht /m’
Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)
Skid Resistance: Use default values (0.5 mm)




v Y
MINNHINT A9 MIAIANTUETUAIN 10 %.30. (10 cm Overlay)
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Ussianmsdann ERCLEIGHL
General Short Code: OL10
Intervention Type: Responsive
Design Surface Material: Asphaltic Concrete
Thickness: 100 mm.
Dry Season: 0.4
CDS: 1
Intervention Responsive Criteria: Two—way AADT =10,000.1 veh/day
IRI=3.5 m/km
OR
Two—way AADT =10,000.1 veh/day
Rut depth mean =25 mm.
OR
Two—way AADT =10,000.1 veh/day
Interval > 7Year(s)
Costs Economic Cost: 408 Baht / m’
Financial Cost: 510 Baht /m’
Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)
Skid Resistance: Use default values (0.5 mm)
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v Y
MIINUIND P10 NIFAIANUYFONAINIG (Patching)

Uszanmsdann ERCLEAGHL
General Short Code: SP00
Intervention Type: Responsive
Intervention Responsive Criteria: Potholing > 1 no./km
Costs Economic Cost: 224 Baht /m’
Financial Cost: 280 Baht /m’
Effects Distress Repaired: 100% (Potholing only)

Twelve months (Time lapse to Patching)

v 9
v 1 a 4
msnwmnﬁ N1l ﬂ1§@]\1ﬂ1\‘ﬂuﬂ”§m$ﬂ1\1N’)LL@@"WQG} (Rehabilitation)

Ussanmsdann ERCLHEGHL

General Short Code: RB00
Intervention Type: Responsive

Design Surface Material: Asphaltic Concrete
Thickness: 50 mm
Dry Season: 0.2
Depth of Milling 50 mm
CDS: 1

Intervention Responsive Criteria: Interval > 20Year(s)

IR[=5.0 m/km

Costs Economic Cost: 304 Baht /m’
Financial Cost: 380 Baht /m’

Effects Roughness: 2.5 m/km
Rutting: 0 mm
Texture Depth: Use default values (0.7 mm)
Skid Resistance: Use default values (0.5 mm)
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