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ABSTRACT

Each accident can cause loss of life and property. The losses can be valued as direct costs and indirect costs.
Most of people tend to overlook the indirect costs of each accident. The purpose of this research is to analyze in direct
costs of traffic accident on the Kanchanaphisek Expressway (Bang Phli - Suksawat) By using the 18 accident cases
collected by Expressway Authority of Thailand.Value of indirect losses due to the accident occurred on
Kanchanaphisek Expressway were estimated by time and crash severity. According to analytic results of indirect cost
in different time, morning peak hour has an average indirect cost less than evening peak hour and off-peak hour,
respectively. Moreover, analytic results of indirect cost value in the way of severity comparing to value from
Department of Highway at 2550 show that the results have the same way which is indirect cost of injured accident
more than property damage only. Because Expressway Authority of Thailand can reach to the scene by spending less
time than Department of Highway, Expressway Authority of Thailand can also manage and clear the scene spending
less time than Department of Highway. Therefore, the average indirect cost of Expressway Authority of Thailand is

lower than Department of Highway.
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2. aauaznoulunszuansng (Shock Waves in Traffic Stream)
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11 : S.P. Hoogendoorn (2010)

aumsihani3se
aums i1 unsAIaIAT Travel delay fidad
1. Shockwave build up speed (v1) = (q, — q,)/(k,-k,) 2. Speed in congestion (v3) = (q, — 0)/(k,-0)
3. Back of queue = v1tl 4. Shockwave dissipation speed (v2) = (q, — q,)/(kk,)
5. Time to clear queue = v1tl/v2 6. No.of Veh affected = Arrival rate x [t] + (v1t1/v2)]
7. Veh-km affected = (v1t1/2) x [Arrival rate x [t1 + (v1t1/v2)]]
8. Delay in queue = [t1+ (v1t1/v2)]/2 x (Arrival rate - Bottleneck capacity)tl
9. Travel delay = Arrival rate x [t1 + (v1t1/v2)] x [ (vItl/v3) - (v1tl/ul)]/2

aunsH1F UM AL Indirect Cost
Indirect Cost = VOC+VOT
VOC = Veh-km affected x A1149181ums 1450
VOT = (Delay in queue+Travel delay) x yan1aa1lumsaunig
TagfiAn VOC (Vehicle Operating Cost) Ao m 14910 Tuns 1450 fus 14510810 9 mersuse
VOT (Value Of Time) fie yaaa lumsiduma iSuyamiidosgadellfumaduma
vneme TumsdnnudiveldldmlgsisTumsldso = 8.60 bahtpeu-km  vazyaswrarlumsi@unia = 168

baht/peu-hr (FIINUALNIY NTUNNHA NITNTNANUIAY, 2561)
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QUAIMe
YNg | EEx
1 | 7/114 | 14:05 | uoniaussaau | PDO 17+700B | 18+800B | wanad1 | 14:27 1
2| 28/1/14 | 15:45 | wonauamIu | AU | 14+400A | 11+300A | wuie | 16:10 | 2
30| 17214 | 12:12 | wenaudamdu | Ay | 17+700B | 18+600B | wuihe | 12:36 | 4
4 | 10514 | 2042 | wennandsd | asy | assnnhmi | 1510008 | wuse | 21:05 5
ifaB
5 | 203/14 | 9:54 | uBnNIAUIAIY | PDO VNAT3 | 11+300A guldt | 10:00 | 1
6 | 9714 | 10:33 | wena i@ | 1@y | 15+500B | 15+800B | wuihe | 1047 | 2
7 | 28714 | 9:54 | wennauia@du | 1Ay | 10+800A | 104300A | ¥ushe | 10:10 | 5
8 | 26/8/14 | 12:32 | uenIANIAIM | 1NARY | 16+400A | 16+300A | ¥ushe | 12:54 | 23
9 | 12215 | 10:30 | wenAUI@M | MAdY | 19+300A | 19+300A | uihe | 1048 | 3
10 | 18/2/15 | 11:09 | wennausanIu | 1aRy 3+800A 44200A | wuhe | 1126 | 2
11| 35315 | 15:15 | wennauseain | 1aldy 6+700A 6+900A | wuihe | 1546 | 13
12 | 14/3/15 | 8:49 15982 PDO 21+000B | 21+800B | ¥uhw | 9:10 3
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17 | 10/1/16 | 16:10 | 139828y | inadu | 18+200B | 18+800B | wuite | 1630 | 0.1
18 | 11/1/16 | 17:23 ER R PDO 20+700B | 20+300B | ¥uww | 17:47 | 3

WD : * FIUIAUTIAIUL 06.00-09.00 U.

FIIUBAIAUTIAIY 09.00-16.00 U.

I3 UTIANTU 16.00-20.00 U.

** PDO (Property damage only) A0 N3NFAUFIMDE1IRY?

A a ' 9
FEAUNINAE 0 = llﬂavn\i, 1 =1UBY, 2 = AUNAN,

3 =AUV, 4 = on ramp LA 5 = off ramp

A30819

Y

VONAD

a4 Q

TN

§y o A wa a a { 3| wa o
diofuii 14 uns1AN 2015 YAAmMaAT 08:49 w. UFHUA Tawash 21+000B 1HugiiAmasnoudilayAna

@ 9 o Y o A Y (=) Yo < o " A a wa 1 dﬁl
L AU D6 2 AU FUMINUNAUITIVIATUUI "lumjflmummw AW UINNAYUAUNANDUUVUTSWIUNIYIUN

Mn aguaas Tunni 6

433



% @.‘ 20" NGRC MsUs:gussimsiauanaviuddos:auiunadaunurona ason 20 PMP17-7

\k_/' March 15, 2019 5UA 15 GuA 2562 U UKISNENd8udULAU

a

Mui 6 UINAMHIIINAgIIANe

Wan133IvE

Mndes1gIAmaT1edy 19doxya Sensor AM1aT 21+800B (RoUYAIRAGIAINA 800 WAT) NUT
AoUIAAYIIAIA Average flow rate NI 1,230 peu/h/lane YUZIAAGUIAIA 117U 680 pew/h/lane LAZYAUAADS
1 (anesgnazieesnaunuaiie I amwmss s nduuuiulaf) M1i 1,290 pewh/lane Aaerasnind 7
uazdoya Average speed NOUINAQUAINA 1NN 87 km/h YmINAQUAINA 1NN 27 km/h nazvaundes
(waanesgnszuseenauaiieldannmsssnsnduiniulnd) Wiy 75 kn/h Saaaalunind s uag
ATLAAIANNFNRUTTE1319 Average flow rate AU Density Faaaanslunmi o
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a d Y . { 13 1 3’; 1 v A
VINAANITAUATISHUDYD Flow i8¢ Density NAWHU Upstream (t61¥ Downstream NINNDULDSHANLNA

wa Y1 . ' @ {
guiAg 1aA1 Flow 1oz Density Tutaaznsdl aaueaaluaisai 2

a

{ o a 7Y .
ﬂ1§1\3ﬁ 2 @l’mEJNLLTchNam'i’Jm'ﬂSWUEm“a Flow Llai¢ Density (rauv)

Upstream Density | Downstream | Density Upstream Density | Downstream | Density
Case flow flow flow after flow after
(q) k) (q,) (k) (q;) (ky) (q) (k)
(pcuw/h/lane) | (pcu/km) | (pcu/h/lane) | (pcw/km) | (pcu/h/lane) | (pcu/km) | (pcu/h/lane) | (pcu/km)
1 1,420 15.2 765 31.0 1,310 15.0 1,315 14.8
2 1,035 13.4 1,105 14.8 1,150 14.1 1,190 14.2
3% 890 14.0 760 212.0 885 13.8 890 30.0
4% 565 8.61 465 8.72 445 7.93 610 8.0
5 1,090 29.9 1,055 45.0 1,300 17.5 1,315 349
6 1,635 24.0 265 38.0 1,530 19.9 1,690 23.7
TE* 1,690 24.6 545 45.5 1,480 17.2 1,750 21.6
8 1,340 15.8 250 66.3 1,115 33.0 1,200 27.1
9 890 22.7 420 26.9 655 26.4 1,100 31.6
10 1,055 12.5 920 13.7 1,065 124 1,400 16.4
11 1,570 20.1 595 12.8 1,470 223 1,660 23.5
12 1,230 14.1 680 25.2 1,290 17.1 1,405 19.2
13 755 123 365 80.9 630 8.2 635 10.2
14 1,195 26.8 440 83.9 1,260 223 1,300 24.0
15 485 52 640 9.7 1,140 114 1,145 11.0
16 1,535 17.3 690 59.4 1,670 19.4 1,680 20.1
17 1,365 14.0 580 33.2 1,635 20.0 1,640 20.4
18 1,080 16.4 1,140 20.0 1,575 234 1,600 25.5
NUWLNE : * on ramp
** off ramp
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d' a 4 A = a
M1319N 3 wamiamﬂzmaamqagmﬂ“lﬂ’lumimuma
A v = y o a a
o I2YLINNVINY szaznaNFlumsdams FINANG LAY
ILAUNINIULUIY ¥
Q a = A A a = =
o AUNATA (HIN) NUNNAKA (HIN) ()
<
VIAY 9.5 23.5 33
v da ] =
NINIAWTOM08191AE) 9 21 30
M319f 4 mamsInszinaigy el lumsiduniseansumavais nsgnsanuuau 1 2550
A v = y o a a
o I2YLINNVINY szgznaNFlumsdams FINANG LAY
ILAUNINIULUIY ¥
q a = A A a = =
M AAUNAUHA (HIN) NUNDAKA (HIN) ()
GEERE 14 325 46.5
<3
VIADUFULLII 14 25 39
<3 < Y
VIALRULANUDY 14 20 34
v da ] =
NINIA TN 00E191AE 14 17.5 31.5

a d H
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¥ Indirect Cost (um/mﬁ)
15900 3,803
[ ' I
159AIULETY 4,593
UONIANTIAIY 4,717

d v v
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M1 6 HANTAATIEHHIARDY Indirect Cost (LIN/ATY) 1A Indirect Cost (U19/119) Tagulaenmuszay

ANFULST

STAUANNTUNTS Indirect Cost (1NWAS3) Indirect Cost (V1/417)
AR 169,892 5,073
NSNGAU T 0D1AE) 102,200 3,166

~ 2 Aa n 9 A Y o 9 a a A ' 2 o N 1 Yo
HHLYIA - ﬂimﬂ?ilﬁﬂ‘]ﬂﬁulllllmlﬁﬂﬂ L‘Hﬂ\‘liﬂﬂ"’llﬂ"lﬂﬂﬂ"’llf]x‘l"’llﬂllummgﬂWSLﬂﬂL‘H{{]Lﬂﬂ‘VlVl‘Vfﬁ‘ﬂN fl]\i“l/lﬂ‘l’iulllllﬂi’ﬂ

wanszNufUanwaseIhld linaneuina

3 a ¢ ' i [
ﬂ1§1\3ﬁ 7 NﬁﬂWj'JLﬂquﬂW1ﬂ“ﬂaﬂ Indirect Cost UIN/ATI UDINTUNNHAN NTTNTWNANUIAY ?] 2550

STAUADIMIUNS yamanualumsiiumediniessnanglfmauaazns (U1n)
A AAa
RERT 290,889
AR FULS 204,621
< 3 9
AR uanoy 155,518
NSNGAUTEHDE1AE) 133,488
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