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SANIT RATTANASARING : THE EVALUTION OF THE HAZADOUS
LOCATION TREATMENT — A CASE STUDY OF ROUTE NO. 1020 (HIGHWAY
NO.2— NONGPLING VILLAGE MUANG NAKHONRATCHASIMA. THESIS
ADVISOR : ASSOC. PROF. VATANAVONGS RATANAVARAHA, Ph.D.

There are many hazardous locations have been treated in term of safety issues
for the highway under the responsibility of the Department of Rural Road. There is no
evaluation that has been conducted in term of capital budgeting. Therefore, the
evaluation of the capital budgeting is implemented for the treatment of hazardous
location. The route number NM 1020 (Highway 2 — NongPling village) was selected
to be the study area. The improvement of the accident frequency was used as the
benefit to compare with the cost that has been invested for this evaluation. It is shows
that the treatment of hazardous location for the highway is not worth enough in term
of safety issues. The Department of Rural Road should use the capital budgeting

analysis as a tool for hazardous location treatment.
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o < .
MC (5018005 l%A) = Bicycle or Motorcycle
SV (3 ﬂﬂuﬁ'ﬂjﬂ) = Sedan, Wagon, 4WD, Utilitry, Light van, Bicycle,

Motorcycle, etc.

SVT (5 ﬂﬂuﬁ)ﬁbQWN) = Trailer, Caravan, Boat, ect.
TB2 (iﬂiﬂ‘c’lﬁﬁﬂJMMﬂaN) = Two Axle Truck or Bus
TB3 (30 Jaoa1svuialyia) =  Three Axle Truck or Bus
T4 (50U559N 10 AOWN) =  Four Axle Truck

ART3 (5013390 10 ’gﬂw'N) Three Axle Articulated vehicle or Rigid vehicle and trailer
ART4 (5913390 10 & fJW'N) = Four Axle Articulated vehicle or Rigid vehicle and trailer

ARTS (5913390 10 ’gﬂw'N) = Five Axle Articulated vehicle or Rigid vehicle and trailer

ART6 (39U3730N 10 691]81/\1"30) Six (or more) Axle Articulated vehicle or Rigid vehicle and

trailer

BD (3903300 10 & N) B Double or Heavy truck and trailers

DRT (3903300 10 & N) Double road train or Heavy truck and two trailers
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Cost of fatal casualty in a road

Cost of fatal casualty in a road

Country Country
’ accident (Euro Thousand) ' accident (Euro Thousand)
Estimate with the "Wilingness to pay" Method Estimate with the "Human capital" Method
US.A 2,600 (130 Million Baht) Germany 930 (46.5 Million Bah)
Sweden 1.233 (61.75 Million Baht) Belgium 400 (20 Milhon Baht)
New Fealand 1130 (57,5 Million Bahi) France 3300 (17.5 Million Baht)
United Kingdom | 1100 (35 Million Baht) Netherlands 130 (6.5 Million Baht)
Portugal 20 (1 Million Baht)
Thailand 57952 (2.85.4.76 Million Baht)*

*2.85 Million Bafu, ADB-20041,(3.05 Miltion Balv Paramer: 20051.(3.15 Million Balit, Wosawsare: 2005 ), (4,76 Million Bahr Direk: 1904)
Source: European Union Road Federation 2003
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National Costs | National Costs | Fatal Costs | Fatal Costs
Country Approach
(% million) (B million) (5 million) (B million)

Brunei 89 4146 | 1,419,635 | 59,454 481 HC.
Cambodia 116 4792 18,864 779,272 HC.
Indonesia 6,032 249182 47 698| 1970404 HC.

loa a7 1,984 7203| 301862| HC.
Malaysia 2,400 100,512 323.021. 13,528,119 WTP.
Myanmar 200 8,376 43614 | 1,826,561 HC.

" Philippines 1.900- ?9.5?2“ - 41 .SSﬁ 1.?30.90{). - HC.
Singapore 457 20,894 821,271 | 42,120,510 HC.
Thailand 3,000 123,930 68,061 | 2852924 HC.
Viet Mam 885 36,559 11,463 473,526 HC.

From: Asean Regional Road Safety Strategy and Action Flan (2005-2010)
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H Y H
Tdtoyatl5unmesns lu 1w maensd) ADT (Fuaeiu) mndeyansiusiulaensy

A = v Y di
A15199 3.2 U3112195195 T W.A. 2547 1HUA8IATOI Mentro count

NUIUNY (AM)

4 5% m Hane
N szanenumnvive 00:00 | 06:00 | 12:00 | 18:00 .
(AY¥) | PCU 9]
06:00 | 12:00 | 18:00 | 00:00
4 J
1 sOUDIADT laA MQO) 7 78 103 51 239 59.75
2 | sneudiis (SV) 66 | 404 | 488 | 193 | 1,151 | 1,151
3| snoudiianaesvT) 0 1 2 0 3 3
4 50 1A8a15v11ANa19(TB2) 20 101 114 36 271 407
5 | salagasvuialua(TB3) 4 25 23 11 63 126
6 | 50U5INN 10 dONI (T4) 0 9 2 1 12 30
7 | 5003390 10 AOWN(ART3) | 0 0 0 0 0 0
8 | 30UTINN 10 AOWI(ART4) | 1 2 2 2 7 17.5
9 301NN 10 AOWI(ARTS) 4 13 26 6 49 122.5
10 | 5003390 10 38WI(ARTE) | 0 7 10 | 2 19 475
11 | 5003590 10 0WI(BD) 0 3 4 1 8 20
12 | 50U5390 10 §0WII(DRT) 0 0 0 0 0 0
3N 102 643 774 303 1,822 | 1,983.75
A15199 3.3 USa193195 3 W.A. 2549 1HUAI81ATEI Mentro count
HIUHY (AM) '
4 PRI m Hane
N ‘1.]‘53!5]7]2]11»!1/‘!1111—!3 00:00 | 06:00 | 12:00 | 18:00 o
(fY) | PCU 1)
06:00 | 12:00 | 18:00 | 00:00
1| savemes lad (M) 41 | 580 | 527 | 363 | 1511 | 37775
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HIUNY (AK)

4 59 Hang
n Uszianenumviue 00:00 | 06:00 | 12:00 | 18:00 .
(AY) | PCU 1)
06:00 | 12:00 | 18:00 | 00:00

2 50‘(’11!(51’1‘:!'}\‘] (SV) 111 974 1044 421 2550 2550
3 50‘(’11!(51’1‘:!'}\‘]1/‘1"3\1(SVT) 0 11 11 1 23 23
4 iﬂTﬂﬂﬁ'TiﬂJuT@ﬂﬁN(TB2) 19 44 62 24 149 223.5
5 | snlasasvunalyn(TB3) 14 30 | 49 | 26 | 119 238
6 | 30usNN 10 do¥ia9 (T4) 2 2 | 11| 14 | 39 | 975
7 | 50U559N 10 dONWI(ART3) 0 0 0 0 0 0
8 | 30UTINN 10 AOWIN(ART4) | 0 3 2 4 9 225
9 | 50U559N 10 dONWI(ARTS) 4 23 | 41 7 75 187.5

10 | 5015500 10 AOWI(ARTG) | | 0 | 8 3 22 55

11 | 5005590 10 0WI(BD) 0 0 3 2 5 12.5

12 | 50U539N 10 §0WII(DRT) 0 0 1 0 1 25

33U 192 1687 | 1759 865 4503 | 3,789.75
M3 3.4 U511m95193 U wet. 2551 WURI8IAT 09 Mentro count
UIUNY (AM) '
4 59 m Hang
n Uszanenumnriug 00:00 | 06:00 | 12:00 | 18:00 o
(AY) | PCU 1)
06:00 | 12:00 | 18:00 | 00:00

1| sowewes laa (MC) 39 | 691 | 440 | 484 | 1,654 | 4135

2 | snoudia (sV) 78 | 922 | 793 | 253 | 2,046 | 2,046

3| S0OUATININSVT) 0 2 | 2 1 15 15

4 | s0lpgensvinanala(TB2) 19 | 90 | 347 | 192 | 648 | 1,29




AN 3.4 (sD)

21

HIUNY (AK)

P 59 Hane
n Uszianenumriueg 00:00 | 06:00 | 12:00 | 18:00 .
AY) | PCU 16
06:00 | 12:00 | 18:00 | 00:00
5 | saTasmsvinalva(TB3) 4 36 | 44 13 97 194
6 | 50UTINN 10 dONI (T4) 1 36 | 17 | 20 | 74 185
7 | 5003390 10 OWN(ART3) | 0 1 0 1 2 5
8 | 50U5INN 10 AOWI(ART4) | 0 2 2 4 8 20
9 | 50U3INN 10 BOWN(ARTS) | 3 36 | 32 | 10 81 202.5
10 | 30U559N 10 GOWIART6) 2 10 9 11 32 80
11 | 50U559N 10 §0WI(BD) 1 1 3 2 7 17.5
12 | 50U5INN 10 30WII(DRT) 0 1 1 0 2 5
59U 147 | 1,838 | 1,690 | 991 | 4,666 | 4,479.5
M35199 3.5 U5me3195 I WA 2553 1WUR81AT99 Mentro count
HIUHY (AM) '
4 59 M| v
| dszomenumviug 00:00 | 06:00 | 12:00 | 18:00 |
@) | PCU | 19
06:00 | 12:00 | 18:00 | 00:00
1| sowemes las (MC) 39 | 580 | 552 | 274 | 1445 | 361.25
2 | snoudila (SV) 106 | 1,340 | 1,441 | 510 | 3,397 | 3,397
3| sooumianae(svT) 0 7 6 3 16 16
4 | solagensvianan(TB2) 8 57 | 50 | 23 | 138 276
5 | solagasviunalvig(TB3) 3 31 27 7 68 136
6 | 30U3INN 10 AONWN (T4) 0 10 | 13 6 29 72.5
7 | 5003590 10 AOWN(ART3) | 0 0 0 1 1 2.5
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DIHIUN (AH) '
. 59U M| g
n Uszianenumviue 00:00 | 06:00 | 12:00 | 18:00 .
") | PCU |19
06:00 | 12:00 | 18:00 | 00:00
8 | 30UT3NN 10 AOWIN(ART4) | 0 3 1 2 6 15
9 | 50U559N 10 BOWI(ARTS) | 5 7 12 8 32 80
10 | 50U559N 10 GOWI(ART6) | 0 6 14 | 5 25 62.5
11 | 50D55%N 10 §0WI(BD) 0 1 6 0 7 17.5
12 | 50D55%N 10 §0WII(DRT) 0 0 2 0 2 5
5 161 | 2,042 | 2,124 | 839 | 5,166 | 4,441.25
3.24 %@gamsaammummmmtﬁm (Geometric Design)
doyaniusinga laun anyagglin Siwaugesnnunievesyesnie lvania
VInainagIame

E] q

317 3.3 nouduiumsneadnusnun1eIAY PISTA. 5+288.850




23

JUN 3.4 vmzdudumsnoads USnanaIAe PISTA. 5+288.850

(2

50 3.5 dsdutumsneadie UswNIAY PISTA. 5+288.850

o A

3.6 NOUAMNIUMINOAIY VSNUNMITAY PISTA. 7+858.250

an
=
=D.



24

(2

38 ¥ aﬁnﬁumsﬁea%’n U‘%L’Jﬂ!ﬂNTﬁ}\‘l PISTA. 7+858.250

=).

71

= a P 5 o A )
%1ﬂﬂ1iﬁﬂ‘]§l1llﬁ$@]i’3i}ﬁ’0ﬂwf,]ﬂﬂiiilﬂ1i1‘ﬂﬂ’31ﬂli’)1uﬂ1iﬂ]ﬂ%‘ﬂﬁ]ﬂm"]muu Y

U

Yo a2

4 . . U Y a H ]
Lﬂ%’ﬂd Automatic traffic Count WU N9 TAe S 1 ﬂil.‘ﬁ 5+288.850 NUUUINTD

U

De D¢

8

< 1 9 9 9 a {
A5 I00UIU1 1AY Mean speed = 79.2 AW. /¥, LazN19IAIUS M NN 7+858.250

%

Yo A2 Y] g 1 Y 59 ' <
24, ‘]J"IJ’Niﬂﬂ’)‘(’lﬂ’ﬂllli’)ﬂ@i!l"’lﬂiﬂﬂ Mean speed =67.96 DU. /BU. WU ANULI (Speed)
=

Y a ] 9 1Y a 9 1 . (=Y
‘I/I'E]'E]ﬂLHJ‘]JUl'JLﬂMllllﬁﬁ]ﬂﬂﬁ@ﬂﬂﬂWﬂﬁﬂiiNﬂ]ﬁNmG}fﬂuu AR Super elevation "lllLWENW'E’]

=2 o & ¥ o 9 A A y A Y q Y o
wihludealivlyimsesnuuuaiusuiaaia e ldsoelumaIna vianulasansuin

g Y a Y [ d’l
YU TﬂfJﬂ']ifJf)ﬂLL‘lJ‘]Jﬂ']uli"U']ﬂﬂ‘lﬁﬂlf)\i‘ﬂ']\‘liﬂxiclﬂll ANU



25

CURVE DATA NO.1 (J+i3l) PL. STA. 5+288.850

CURVE DATA NO.1 (%) PLSTA 5+288.850

A =35’-56’-00" LT

E=9.142 M.

A =38-56-00" LT

E =15.790 M.

D =22’-00’-00" SPEED = 45 KPH. D =38°-00°-00° SPEED = 80 KPH.
R =260.435 M. SE = 0.054 M/M. R =150.776 M. SE = 0.096 M/M.
T=92.055 M. Ta=53.010 M. T=53.295 M. Ta=86.580 M.
L=176.970 M. W=1.50M. L =102.456 M. W =2.00 M.

SE ATTAINED STA. 5+153.505 TO STA.5+240.085

SE ATTAINED STA. 5+209.050 TO STA.5+262.060

SE REMOVED STA.5+330.475 TO STA 5+147.055

SE REMOVED STA.5+311.506 TO STA 5+364.515

CURVE DATA NO.1 (1a%) PI. STA. 7+858.250

CURVE DATA NO.1 (1‘”1‘) PI.STA 7+858.250

A=79-21-00" LT

E =43.963 M.

A=79-21"-00" LT

E =47.626 M.

D =39’-00’-00" SPEED = 45 KPH. D =36’-00"-00" SPEED = 63 KPH.
R =148.912 M. SE = 0.055 M/M. R =159.155M. SE = 0.100 M/M.
T=121.861 M. Ta=53.438 M. Ta=145.7565 M. Ta=114.413 M.
L =230.462 M. W=150M. L =275393 M. W=1.50M.

SE ATTAINED STA. 7+709.671 TO STA.7+763.108

SE ATTAINED STA. 7+653.069 TO STA.7+767.482

SE REMOVED STA.7+913.132 TO STA 7+966.570

SE REMOVED STA.7+932.899 TO STA 8+047.312
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. ] ' SINIAA-AWSI-ADHU I FuuiRu
f UMI U | KU
g | Awse 390 )
1 | alSulzalassadams
1.1 ﬂgﬂgaﬁamqua:"lwdma@msé’aauuﬁe 6,750.00 | a3.3. - 0.60 0.60 | 40,905.00
12 Aungnuadatu 850.00 | AU, | 34500 | 61.96 | 40795 | 346,757.50
1.3 gnsauadaLly 42000 | auay. | 6357 | 31.28 94.85 | 39,837.00
1.4 AuAn 1,650.00 .4, 19.14 19.14 31,581.00
1.5 yudeiagiuagniau An 1 nu. 1,500.00 | au.u. 24.73 24.73 | 37,095.00
1.6 AUDVUAINAUAN 1,580.00 | au.u. 23.95 23.95 | 37,841.00
1.7 Benching 450.00 N7.4. 36.87 36.87 6,591.50
2 | QI
2.1 prime Coat 5225.00 | @3, | 10.08 434 1442 | 75,344.50
2.2 W2 Asphaltic Concrete
- Asphaltic Concrete (1J;uu Prime coat) 5,225.00 N7.4. 84.78 8.16 92.94 485,611.50
3 | awialnama
3.1 91UPrime Coat 2,250.00 N7.4. 10.08 4.34 14.42 32,445.00
32 A Asphaltic Concrete (‘IJ”‘]JL! Prime
coat) 2,250.00 | a3, | 84.78 8.16 92.94 209,115.00
4 | OuAEu
4.1 Fmei luwanadn 20000 | @3, | 226.00 | 20.00 246.00 | 49,200.00
gonun 1,402,324.00
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1IN ITQ-AMII-AD
2 . . , NUINAY
N 319M9 IUIU | KU w3
‘ VIN)
a9 | AW | 59w
goALNN 1,402,324.00
5.2 NUAANT
52.1 Yhe9s19suuu U3-U55+a1-060,061 | 4.00 %A 2,400.00 | 9,600.00
5.2.2 Guard Rail 20.00 $V[9p] 1,470.00 | 29,400.00
sauiuRumauma 1,466,589.00
AMAUNUUN 1,466,589.00 1N
Factor F 1.3006 U
PR RNRITL LY L AR 1,907,445.65 1N

A Q1 v
Aalumneasedszuar 1,900,000.00 V1N
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o o Yy 9 <3 1 [ a FY g’/ Y o
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AT Design Speed 45 AU/FU. , 45 NU/FU. AUAIAY  LLASNITYN Super elevation i

MEAND MUAITIN 1 1AL 2 WaN1InIIEeuTEal TAUAN

a d v a d' ] U
1.2 MIINTIFTMEzeRnuUY Msviadia meliuilsudlugadunsie
1. DATA CURVE v041831@1

- DATA CURVE 40914184 .91 5+288.850

A= 38-56-00"LT E = 9.142 m.
D = 38 -00- 00" Speed = 45 km/hr.
R = 150.778 m. SE = 0.054
T = 53.295 m. Ts = 53.010 m.
L = 102.456 m.

_ DATA CURVE v0am41&3 nu.fi 7+858.250
A= 79"-21-00" LT E = 43963 m.
D = 39°-00"- 00" Speed = 45 km/hr.
R = 146921 m. SE = 0055
T = 121.861 m. Ts = 53438 m.

L = 203.462 m.
o = a 9 I~ o d' 9 9 d’
2 MNTANHI W’qssmiiaJmﬂ%mmgiﬂumwummmé"’l%auu P1IYLA T O
Automatic traffic Count W11

Yy a A Yo A Y < ' R
- 1/nﬂmmnm NN 5+288.850 @ VU NINAIYAITYLT ﬂ@ulﬁlﬂiﬂﬂ

Mean speed = 79.2 NU./¥BU.
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Mean speed = 67.96 NU./BU.
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4. WA SE (Super elevation)
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gas D
T
E
L
SE

A

130
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5,729.57795
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A
R tan —
R (S —-1
ec >
100 —
D

0.004 —
R

38" 56’

15.790 m
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SE ATTAINED STA.

SE REMOVED STA.

D = 22" 00" 00"
R = 260.435 m

T = 92.055 m

L = 176.970 m
Speed = 80 km/hr.
SE = 0.098 m/m
Ts = 98.280

PC Sta.= 5+196.795

PT Sta. = 5+373.765

5+209.050 To STA. 5+262.060

5+311.506 To STA. 5+364.516

MIAIUIN Pavement Widening

910 ASSHTO To Pavement Widening = Wc— Wn

FA

(V+C) +FA +f

2x0.3048 = 0.6096 m

R+8.5—+/R*-400
2.5908+ R —+/R? —37.1612

2.5908 + 260.435 — /(260.435) —37.1612

2.662 m

vR? +16.3509 — R

/(260.435)" +16.3509 — 260.435

0.032 m.
0.1046 V/JR

0.1046X80/ 4260.435

0.519 m.
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W, = 2(2.662+0.6096) + 0.032 + 0.519
= 7.0932 m.
A = 6.00 m.
Widening = 7.0932 —6.00
= 1.09 m.

MeANUUaoAnNEeNULY widening = 2.00 1UAT

ATvdRUsTeignsalasaEnas szazNeUNiM (Sight Distance)
2

254 f

Stopping sight distance = 0.70 V +

<3
Vv = ANUIIVDNNTUWINUE  (km/hr.)
r'd
a Aa 1 Y
F = AU ANTUOIUTUTIANMIUAINLUIDUUTLHINNADT DAL
WI95195

Speed (km/hr.) Coefficient of Friction (f)
40 0.52
50 0.50
60 0.47
70 0.45
80 0.43
90 0.41
100 0.39
110 0.37
120 0.35
130 0.33
Lﬁ"e) V = 80 km/hr. f = 043

. Stopping sight distance = 114.60 m.
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- aswasuIzezyeudiulu1AITI

< Y ' Y
ixfJxummuueﬂmwmmmﬂmim (S<L)

S = 8RM
A A 38" 56'00"
e M =R (l—CosE) = 260.435 (1-Cos ————)
= 14.88 m.
S = 176.12 4. > 114.60 m. OK.

szazupdagilasaudvsUouy 2 10395193

ARUANNIEY (NY/%.) 43-64 64-80 80-96

szazuyd lasanns () | 315 447 583

seozisd lnglaonny 447 4.> 176.12 U.

Y 9 1T Aa Y Y
ponuuy I duuLanamM9I19TAFUNY (L)

STULMINOUNU Stopping Sight Distance(s) 1% Crest Vertical Curve

4 3
LRGRRIICR) = 80 km/hr

120 km.
S’A
461.5

Stopping Sight Distance

Asal L>S ; L =
120%x1.8
461.5

= 56.16 m.

sl L<S ; L = ZS—ﬁ
A

= 2X120—%
1.8

= -16.38 m.
Y1 Y A -2
Vl@ﬂ'lﬂ’)'lllfl'l’ﬂﬂ\‘]@\? (L) MDY 56.16 LUAT

L“ﬁ’é]ﬂ’ﬂllﬂﬁﬂﬂﬁlﬂﬁﬂﬂllﬂﬂﬂ31hﬂ1ﬂiﬁlﬁaﬂ = 150 e5  OK.



seazuaalagtaonnuuuN UMY (Passing Sight Distance Over crests)

A 5
LUDAITNLII

srazusdlanant

Asal L>S ;L

sl L<S ;L

WATUINNAMUEI1D L = 388.88 LA T ﬁﬂ’ﬂilfﬂ’)ﬁjﬂﬂﬂ’h S

9
[ Y

JUU L = 388.88 IUAT

= 80 km/hr.
= 450 m.

AS?
920

920
= 396.2 m.
920

= 25222

A

= 2x450 - —
1.8

= 388.88 m.

1.8x450°
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PI STA 7+ 858.250

As

Ls

Use Ls =

. Ls/1°D

= 79" —21'-00"
= 36" —00'—00"
= 63 km/hr

V 3
14Rc

63°

14x159.155
= 112.22 m.

112.20 m.

112.20 x 36

4039.20 m.



m 4039.20 TUdlamsng ey

PC Sta

TS Sta

TS Sta

SC Sta

Cs Sta

Os

Ls(1s)

LT
ST
Ac

Lc

Ls

Lc

27" —00"—00"

112.20 m.

1349.27/36 = 37.480
133.69 x 36 = 48.1284
3950.4 /36 = 109.733
624.49 /36 = 17.347
2724.82/36 = 75.689
1375.55/36 = 38.210
As - 20s

79" —21'—00" - 2(27° —00' - 00")
25' —21'—00"
1002¢
D
100(25" — 21’ - 00")

36" —00"-00"
70.417 m.

A
R tan —
2

79°21' - 00"
2

159.155 x tan

132.016 m.
PI Sta—T
7+ 858.250 - 132.016
7+ 726.234
Sta PC—a
7+ 726.234 -37.480
7+ 688.754

112.200
7 + 800.954

70.417

7+ 871.371
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Ls

ST Sta

291 Transition Length of Se (TS)

A
I¥\J3) W =

TS =

112.200

7+ 983.571

75+ 1.5V
75 +1.5(63)
169.50

6.00 m.

(HO)2S)

E><g><2><169.5

100

25425 m.

(HC)X(S)

E X E x169.5
100 2

12713 m.

(E - ch(s)

2

(O.lxg —0.025x ﬁ](lag.s)
2 2

38.138 m.
X+Y+Z
25.425 +12.713 + 38.138

76.267 m.

9 9
TS @uUn31 LS N51gasuu 3a NC wwagrinNan TS
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SE. ATTAINEDTS STA

SE. REMOVED TS STA

LxR
F
112.20x159.155
3,500
5.102
7+ 688.754
5.102
. STA 7+ 683.652
X 25.425
. STA 7+709.077
Y 12.713
. STA 7+721.790
Z 38.138
. STA 7+759.928
7 +983.571
5.102
. STA 7 +988.673
X 25.425
. STA 7 +963.248
Y 12.713
. STA 7 +950.535
Z 38.138

. STA 7+912.397

NC

HC

FC

FS

NC

HC

FC

FS
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M3AIUIN Pavement Widening

Pavement Widening = Wc — Wn

We = 2(U+C)+FA +Z
de R = 159.155 m.

= 63 km/hr.

C - 2 x 0.3048
- 0.6096 m.

U = 2.5908 + R - YR? —37.1612
— 2.5908+ 159.155 - 1/(159.155) —37.1612
- 2.708 m.

FA = R? +16.3509 — R
= vJR? +16.3509 —159.155
- 0.051 m.

z - 0.1046 \7

JR
= 0.1046 x 63
*/J159.155

- 0.522 m.

We = 2(2.708 + 0.6096) + 0.051 + 0.522
- 7.208 m.

Widening - 7208 -6

- 1208 m.

onulasanteoniuy Widening = 1.50 w.
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ﬂi?ﬂﬁﬂﬂi%ﬂ%‘ﬁgﬂiﬂﬂﬂﬂﬂﬁﬂ!!ﬂ%i%ﬂ%uﬂﬂlﬁu (Sight Distance)

2

Stopping Sight Distance = 0.070 V +
254F
&
o \Y% = 63 km/hr.
F = 0.47
Stopping Sight Distance = 37.66 m.

< Y v Y
328z UDUTRULPINIANNE NS (S<L)

S = 8RM
Lﬁ@ L = 275.393 m.
M = R- [1 —C0S é)
2
( 79°21'00"J
= 159.155-|1—-c0S —M
= 36.657 m.
S = \8x159.155x 36.675

= 275.393 m. > 37.66 m.

szozulaoansd 1S U U 2 FVI0I195

1 <
NANUANITNLIY NN./BY. 48 - 64 64 - 80 80 -96

seoziyd lagdaoant W) 315 447 583

seozugalaonny 315 >275.393 4.

ponuUU I ULLINANIINITITIVTAFUNY (L)




FZUTUDUTU Stopping Sight Distance(s) 14 Crest Vertical Curve

A 5
LUDAITNLII

Stopping Sight Distance

Asal L>S ;L

Asal L<S ;L

Tamauenalfeng (L)

= 63 km/hr.
= 86 m.
S?A
461.5
_ 86% x3.04
800
= 28.10 m.
g 461.5
A

= 2x86— —461'5
3.04

= 20.19 m.

20.19 1WA

Lﬁ@ﬂ%TNﬂaﬂﬂﬁﬂﬂ’f)ﬂll‘U‘]JﬂﬂanJ'l’ﬂﬁjﬁa\‘l = 150 A3

svozuwalagtaondBuUMUMIY (Passing Sight Distance Over Crests)

A 5
LUDAINLII

srozualannny

nsal L>S ;L

Asal L<S ;L

WITUINANNEND L = 317.55 AT UANEININNIT 310 LUAT

9
¥ @

JUU L = 317.55 a9

= 63 km/hr.

= 310 m.

AS?

920

3.04 x 3102
920

= 317.55 m.

_ g5 920
A

= 2><310—&
3.04

= 317.36 m.
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