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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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x 1
SVT (DgUAUINI) Trailer, Caravan, Boat, ect.

TB2 (’iﬂjﬂﬂﬁTiSULlMﬂaN) Two Axle Truck or Bus

Three Axle Truck or Bus

TB3 (30 lasasviia na))

T4 (50U55)N 10@0WN) =  Four Axle Truck

ART3 (30U3390 10 é}’t]‘W'N) Three Axle Articulated vehicle or Rigid vehicle and trailer
ART4 (30U3390 10 ESIJEI‘W'N) = Four Axle Articulated vehicle or Rigid vehicle and trailer
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Double road train or Heavy truck and two trailers
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COST OF ROAD CRASHES BY COST CATEGORY, 1936

Travel delays 10% Quality of life 12%

Insurance

L b administration 6%
ong term

care 13% .

Legal 4.5%;

_,_-—'—-—'_'_'_ " a
Workplace disruption 2%

Other 6.5% B Unavailability of vehicles 1%
B Medical 2.5%

"'\-n_,_‘_\_‘-‘-
_\_‘_\1-_‘_'_“—--_ - Other 1%

""--\\_‘_‘_‘_“-

Lost labour

Vehicle repairs 27%

Source BTE estimates. "\,\_ ¥
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Country Cost nfl‘ fatal casualty in a road Country Cost 1}_[’ fatal casualty in a road
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 Bahr) Germany 930 (46.5 Millon Bah)
Sweden 1.233 (61.75 Mullicn Baht) Belzgium 400 {20 Milhon Baht)
New Fealand L1500 (57.5 Million Bah) France 3300 (17.5 Million Baht)
United Kingdom | 1100 {35 Milhon Baht) Netherlands 130 (6.5 Million Baht)
Portugal 20 {1 Million Baht)
Thailand 5793 2 (2 85.4.76 Million Baht)*

#1285 Million Bahn, ADE-2004),63 05 Milkion Bahi Paramet:2008).(3.15 Million Balit. Worsware: 2005), (4,76 BMillion Balr Direk: 1994)
Sonrce: European Union Road Federation 2003

d' 1 =S A Aa 1 =
f13719N 2.8 ﬂ'lﬂ’)'lllt:,fﬂlulﬁ'ﬂiﬂﬂﬂ'liLﬁﬂ%ﬂﬁiuﬂﬁglﬂﬁﬂ'ﬁ!ﬂﬂu"]ﬁlu

Mational Costs | National Costs | Fatal Costs | Fatal Costs
Country Approach
(% million) (B million) (% million) (B million)

Brunei 89 4146 | 1419630 | 59,454,481 HC.
Cambodia 116 4792 18,864 779272 HC.
Indonesia 6,032 249,182 47,698 1970404 HC.

loa a7 1,984 7203| 301862| He.
Malaysia 2,400 100,512 323.021. 13,528,119 WTP.
Myanmar 200 8,376 43614 | 1,828,561 HC.

" Philippines 1.900- ?9.5?2“ - 41|33ﬁ 1.?30.9[]{1. - HC.
Singapore 457 20,894 821,271 | 42,120,510 HC.
Thailand 3,000 123,930 69,061 2852924 HC.
Viet Nam B85 36,559 11,463 473,526 HC.

From: Asean Regional Road Safety Strategy and Action Plan (200:5-2010)
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3.2.2 Yoyayamgiameauislszmalng
Joyayaargiamaurlszinglne Famamsdnu Tasamzdaanssumans

1]14131/]8158?(\1511%1114?]5147]; NUNITUNINHAN NTSNTWNANUINY ﬁswamﬁmﬁ'&ﬁ

MINN 3.1 YaANUGYALRAIINUNAINTEAUANYTULTIVDQTIANe T W.e1. 2547

wsialszma | pgamwamiues | dandalugiima
ITAUANNTUNTI _ w w
I GED)) I GED)) WIN/A39)
NSALTeTHIN 4,308,695 8,983,869 4,050,502
AsdlNAR U 126,040 261,134 119,180
~ < 3 9

nIAVIAR VAN 0Y 30,375 135,570 12,860
pIdiNsNIFUE oM RE NI 40,220 128,617 31,178




d! =) = 4 dy
NNUANFHUUN BINITNYASIDYAATU

3.2.3 deyaIinanias

19

v 9 v
Tddoyarlsumasns Tu 1 Ju mAensil ADT (Audeiu) Mndoyansrusinlaonsy

~ a =1 v 9 d'
A15199 3.2 U5112195195 T WA, 2547 1UA8IATOI Mentro count

HIUHY (AH)

4 590 m Hang
N szsanenumnue 00:00 | 06:00 | 12:00 | 18:00 o
(AYW) | PCU 1¥6)
06:00 | 12:00 | 18:00 | 00:00
4
1| sowemes lad (MC) 7 78 | 103 | 51 | 239 | 59.75
2 | 300uAile (SV) 66 | 404 | 488 | 193 | 1151 | 1,151
3| s0oudifaniasvD) 0 1 2 0 3 3
4 solagasvUIANa1N(TB2) 20 101 114 36 271 407
5 | soTagasviunalygi(TB3) 4 25 | 23 11 63 126
6 J0UIIND 10 AN (T4) 0 9 2 1 12 30
7 | 5003390 10 ADWN(ART3) | 0 0 0 0 0 0
8 | 50UIINN 10 AOWINARTE) | 1 2 2 2 7 17.5
9 J0UIIND 10 ADNII(ARTS) 4 13 26 6 49 122.5
10 | 50U55%N 10 30WI(ART6) |~ -0 7 10 2 19 475
11 | 30U339N 10 ApN2(BD) 0 3 4 1 8 20
12 | 50U55%N 10 30WIA(DRT) 0 0 0 0 0 0
390 102 | 643 | 774 | 303 | 1,822 |1,983.75

a15199 3.3 Ysians19s U w.a. 2549 fud181AT09 Mentro count

UIUNY (AN) '
4 390 m Hang
N | Uszanenumvivg 00:00 | 06:00 | 12:00 | 18:00 | _

(AY) | PCU 1¥6)

06:00 | 12:00 | 18:00 | 00:00

1| sowemes lad (MC) 41 | 580 | 527 | 363 | 1511 | 37775
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A13199 3.3 (99)

HIUNY (AU) '
4 PRI M Yiae
N Uszianenumnviug 00:00 | 06:00 | 12:00 | 18:00 .
(AY) | PCU 6]
06:00 | 12:00 | 18:00 | 00:00
2| so8uMTa (SV) 111 | 974 | 1044 | 421 | 2550 | 2550
3 | soeudTaniasv) 0 11 11 1 23 23
4 | solagansvuanala(TB2) 19 44 62 24 149 | 2235
5 | salagansvinalygi(TB3) 14 | 30 | 49 | 26 | 119 238
6 | 30UIINN 10 ADNN (T4) 2 12 11 14 39 97.5
7 | 50U559N 10 ADWI(ART3) 0 0 0 0 0 0
8 | 50UIINN 10 AOWINART4) 0 3 2 4 9 2.5
9 | 50U55NN 10 ADWI(ARTS) | 4 23 | 41 7 75 | 1875
10 | 50U559N 10 40WI9(ARTS) 1 10 8 3 22 55
11 | 50U55%N 10 30W(BD) 0 0 3 2 5 12.5
12 | 50U5590 10 40WI(DRT) 0 0 1 0 1 25
33U 192 1687 |- 1759 865 4503 | 3,789.75
A15199 3.4 151295195 3 WAt 2551 TA8IATOI Mentro count
UIUUY (AU) '
B 3% R Yiae
1N szanenumnrivg 00:00 | 06:00 | 12:00 | 18:00 o
(AW) | PCU 1%6)
06:00 | 12:00 | 18:00 | 00:00
1| souowes lad (MC) 39 | 691 | 440 | 484 | 1,654 | 4135
2 | sp8umit(SV) 78 | 922 | 793 | 253 | 2,046 | 2,046
3 mﬂuﬁﬂ’amq(SVT) 0 12 2 1 15 15
4 | s0laga15v11ANA1(TB2) 19 90 | 347 | 192 | 648 1,296
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HIUNY (AN)

4 59 m Hane
N szianenumnue 00:00 | 06:00 | 12:00 | 18:00 .
AY) | PCU %)
06:00 | 12:00 | 18:00 | 00:00
5 | snTasmsvinalvn(TB3) 4 36 | 44 13 97 194
6 | 50UTINN 10 AONN (T4) 1 36 17 | 20 74 185
7 | 5003390 10 ADWN(ART3) | 0 1 0 1 2 5
8 | 50UINN 10 ADWI(ART4) | 0 2 2 4 8 20
9 | 50UIINN 10 ADWIN(ARTS) | 3 36 | 32 10 81 202.5
10 | 50U559N 10 3OWIIARTG6) 2 10 9 11 32 80
11 | 59U559N 10 40W29(BD) 1 1 3 2 7 17.5
12 | 50U559A 10 0W2I(DRT) 0 1 1 0 2 5
33U 147 | 1,838 | 1,690 | 991 4,666 | 4,479.5
MsNN 3.5 USinmes19s 1 wet. 2553 WuAleiATEs Mentro count
UIUN (AY) '
4 59 M| Mg
N Uszianenumnvue 00:00{106:00 |-'12:00 | 18:00 .o
@A) | PCU |19
06:00 | 12:00 | 18:00 | 00:00
1| sowewes lwd (MC) 39 | 580 | 552 | 274 | 1445 | 361.25
2 | sReuUAil (SV) 106 | 1,340 | 1,441 | 510 | 3,397 | 3,397
3 | 500UATINASVT) 0 7 6 3 16 16
4 30 1Aga15UUIANA1(TB2) 8 57 50 23 138 276
5 | soTagasviunalygi(TB3) 3 31 27 7 68 136
6 J0UIIND 10 AN (T4) 0 10 13 6 29 72.5
7 | 50U559N 10 AOWI(ART3) | 0 0 0 1 1 25
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DHIUHY (AM)

4 390 m | v
N Uszanenumnue 00:00 | 06:00 | 12:00 | 18:00 .
(AYW) | PCU | %9
06:00 | 12:00 | 18:00 | 00:00
8 | 30UTINN 10 AOWI(ART4) | 0 3 1 2 6 15
9 J0UIIND 10 AOWI(ARTS) 5 7 12 8 32 80
10 | 5005590 10 30WI(ART6) | 0 6 14 5 25 62.5
11 | 30U339N 10 4oW29(BD) 0 1 6 0 7 17.5
12 | 5005590 10 0%29(DRT) 0 0 2 0 2 5
39 161 | 2,042 | 2,124 | 839 | 5,166 |4,441.25

3.24 %’agamsaﬂmmummmmﬁﬂ (Geometric Design)
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51U 3.8 nasAuiumInease uswN1IAY PISTA. 7+858.250
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1509 Automatic traffic Count WUI1 M9IAIVTIIY N7 5+288.850 HIUTIII50A8

< U a
ANNI5INOU1TAY Mean speed = 79.2 NN /¥, HATN14IAILTIN NU.A 7+858.250
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Yo Aa

< 1 1 <
ATUY959A20A1315200UIT1 1A Mean speed = 67.96 AY. /¥4, WL AT (Speed)
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A Y a 1 Y @ a Jq 9 1 . (=)
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CURVE DATA NO.1 (J%i3) PL. STA. 5+288.850

CURVE DATA NO.1 (1a¥) PL.STA 5+288.850

A=35-56-00 LT | E=09.142M. 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=150M. 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 (123) PL. STA. 7+858.250

CURVE DATA NO.1 (l%i3) PLSTA 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=148912 M. SE- = 0.055 M/M. R=159.155M. SE = 0.100 M/M.
T=121.861 M. Ta=53.438M. Ta=145.7565 M. Ta=114.413 M.
L =230.462 M. W=150M. L=275393 M. W=150M.

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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. ] ' M Tag-Aus-AenuIe SR
1 UM NUIU | v
Jag | Amsa 320 wm)
1 | awlSulyalnssadrama
1.1 ﬁqs-ﬁyaﬁwmuaz”lwﬁwmﬁmé’aéuuﬁa 6,750.00 | @3.u. - 0.60 0.60 | 40,905.00
1.2 AUAQNUABALLY 850.00 | au.u. | 345.00 | 61.96 407.95 | 346,757.50
1.3 gnsauadaulY 42000 | av.ay. | 63.57 | 31.28 94.85 | 39,837.00
1.4 Audaa 1,650.00 | au.u. 19.14 19.14 | 31,581.00
1.5 yudeiagiiunagniay fAa 1 . 1,500.00 | au.u. 24.73 24.73 | 37,095.00
1.6 AUDNUATINAUAR 1,580.00 | @ 23.95 23.95 | 37,841.00
1.7 Benching 450.00 N7.4. 36.87 36.87 6,591.50
2 | OUEIN
2.1 prime Coat 5,225.00 7.3, 10.08 4.34 14.42 75,344.50
2.2 W2 Asphaltic Concrete
- Asphaltic Concrete (‘]JITJ‘LJ Prime coat) 5,225.00 N7.U. 84.78 8.16 92.94 485,611.50
3 | A lnama
3.1 91UPrime Coat 2,250.00 | @3.4. | 10.08 434 1442 | 32,445.00
32 A Asphaltic Concrete (‘]J.‘]_IL! Prime
coat) 2,250.00 | a3, | 84.78 8.16 92.94 209,115.00
4 | Ouddu
4.1 dwmoed Tuwanadn 200.00 | @3N, | 226.00 | 20.00 246.00 | 49,200.00
goaen 1,402,324.00
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1IN ITQ-AWSI-610
P . . . UIUEY
N 31emMg AUIY | KUY e
(V)
Jaq | Awsa 59U
gonanNI 1,402,324.00
5.2 NUAAAT
52.1 Theas193uuU U3-U55+01-060,061 | 4.00 %A 2,400.00 | 9,600.00
5.2.2 Guard Rail 20.00 Ag 1,470.00 | 29,400.00
saunuiRumauma 1,466,589.00
AMAUNUIIUN 1,466,589.00 VN
Factor F 1.3006 UIN
sauMNUAeaia 1,907,445.65 1N

a I T 9
aalumneadedsza 1,900,000.00 UM

a d v
33 MIUATIZHIYAMQTAA
= A a wvAa 1 v 1 & 9
ANUFEMENIAANNYTAMALUIZUD 1n39018M 393193 WU MHT e Id U NI
a ng J EZ 1 a a v da [ 09.1}
wsbgnaveslasams  Nefimszgiamgnelmnamsga@ediauaznswdan  daiulums
UsziivyanmansugnanIsmisyamnmgRLAeIT 09N liAMe (Accident Cost) 390
Y 3 = 1 a A wva < qu/ v W dy
Iaagiupeumsfnyamnnugadeiiowingliameily 2 Juaeuran Al
Y
o [ a v 1 o [~ [ a
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a L4 A @ A {o - ' o
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UZ

I { A a2 Aaa .
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E)

Y
v A W

a A v Jda a
TONBINTNITU N9 Tuaoulseiu
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wa Aay 3 v . . wa Ay 3 & 9
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v Y
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® ANNANITUANTNAY
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® AMFAIFIDINIIAIIQNAIN
L ) Y )
343  MUIMSNHNAUIAINTITN
1" o o a I [ Y
o ardhsrveenuu Taenalidaatlu 3.5% vesainoadna
[ [ u'.l a I~ [ 1
o mmuguuneade Taena laalu 3% vesainediig
| FZAl ) w
344 mlFnglumsiiigednmima
® AigesnyImlng
® AITAYIMNMHUANE)
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3.5.1 agaﬂ'ﬂ%qﬁ’uqﬂ% (Net Present Value)

yamilagiiu vaneds  waseszrnawatlszlenivazaldneluilang Wedadlu

U

&%

[ 9 o 1 . A a I~ 1
yamilagiiunaonoiglasdms laglegasidiuan (Discount Rate) oiszimwiluyan
o Y =\ 1 o Aa g A ' 4 ' 3 =1
‘ﬂ%i}“ﬂu ﬂWTﬂ‘i\‘lﬂWiﬁQnLllllluﬁﬂﬁji]%q‘l_luq%‘ﬁlﬂuv’)ﬂﬂﬁf]NWﬂﬂ’ﬂﬁu& !L’L’fﬂ\ﬂ11ﬂﬁ\1ﬂ1§uuil
1 A A Y A 4 1 1 A
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Tagams
3.5.2 é’)’ﬂ3mammmu‘nwagﬁwaﬂmami (Economic Internal Rate of
Return: EIRR)
PATINANDULNUNIUATHTNIVOI IATING HUeDe  AndeTonaueaduaInunio

@ 1 . { o Y J o 4 1 o o J Y
9n31871aA (Discount Rate) N1 lviyamilogiivvesnallsy Tesrinazyamilagiivvesalsae

(Y Y 1 A a ~Aq Y = " v Y VA R g o ~ =\
My DRudes Temavealuasunlslumsainyuiinusesas 12 aell Faududasinnel
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U | \ \ L% d 1 U YV

353 danausznnyamifagiivuvesnalszleviinenldais  (Benefit Cost
Ratio: B/C Ratio)

1% 1 d 1 1 91 = @ 1 s A a d 1
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4.1 MINTIVAVUINUNIIIAG
a 9 A A Y 4
MIATNAOVVTNIUNNIAY Ui 5+288.850 waz nu.ii 7+858.250 Hoonuuyla
o a Y Qa: Y [ [ dy
MmsasaeuuInunIng vaaeslas wuilymanulaoass asil
[ ] a 3 < (Y] 1) Y
1 FusarmuusnIneIaaneaes nuanusiso luduiusiumsenlne  (Super
. dy Y [T 1 Y dy . [ = A 1 [
elevation) Tuijosduduiiygiui1 TAation Super elevation litfieawe 3o lumiuzauny
< 9Jq 9
AN IV 1T
o ° Y v g v a Y o Y o
2 11mMsd1529 lael¥ndndnaud  uaznUMTLAUUTNUNIIAINIEsd  1aInINg
a379e9U MIvonuuUuIAUAY WU N9TAINL.N 5+288.850 1AL 7+858.250 DONLILIL
< o . '
fAI1UL3 Design Speed 45 NU/FU. , 45 NU/FU. AUAIAY  LLAZNITYN Super elevation i

4 [ [ Yy a
lﬁENW’E'] @]11]@]']‘51\3ﬁ 1 uag 2 Waﬂ’li@]iﬁ%ﬁ@ﬂﬂ’l‘i%ﬂﬂiﬂﬁm%

a d a 4 [y (Y]
v.2 MsIRsIgHiazesnuuy mmsvnagia melsuilzaudlugadunsie
1. DATA CURVE v04183au

- DATA CURVE 40414184 N9 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= 53295 m. Ts = 53.010 m.
L =/102.456 m.

- DATA CURVE w09 id184' nu.di 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 = 53.438 m.
L = 203462 m.

o = A ] 2 o A yq ¥ v 2
2 Mmsfne1 wganssumslsanuEilunsduvvesdldouy alemies
Automatic traffic Count WL

Yy a A Y Aa Y g 1 Y 59
- mﬂmmnm NN.N 5+288.850 ﬁ"U‘]J"lJ’Jx‘]ii‘lﬂ’JEJﬂ’JHJL‘i’J ﬂ@ul"lﬂiﬂ\‘l

Mean speed = 79.2 NU./HU.
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Y a ~ Yo Aa Y <3 ' Y sy
- VINTﬂQUiDm NY.N 7+858.250 @wmqmmammwa ﬂf)uﬂlﬂﬂﬁ

Mean speed = 67.96 NU./BU.

1 3 { a 1 o
AINNITATIVADUNLIN AN (Speed) ﬁ@ammu"ﬁmu ]’lllﬁ@ﬂﬂé}@ﬂﬂﬂ
a g 9 ' . (= o 3 9 o
NOHANTTY sumgﬂﬂmuu 1aZ A1 Super elevation ”lﬂJLWENWf’J ‘UTLﬂu@ﬂQﬂﬁﬂﬂj‘ﬁﬂTi@ﬂﬂllﬂﬂ
Y a Yy A Y v g A 2 a o
ﬂ']i.!!,islﬂﬂﬂ!G](lﬁiﬂ’NﬂluTﬂ\iﬂ'JfJﬂflﬁJﬁ'JLW?JGUHLLﬁSLﬂﬂﬂ’J"IiJ‘]Jﬂ?)ﬂﬂfJ

Y a Y v A A 3 & A 3
3. fﬂii’)i’)ﬂll‘]J‘]Jﬂ”lilLiﬂﬂﬂﬂ!ﬁﬂl@ﬂV]NT?NGW?J L‘W?JL‘IN3Jﬂ’§ﬂlllﬁ’J“]Nii!ﬂﬁ!WiJﬂ’J"lmi’J

E4
v A

TulAa ennsasdiums  aaadl
1. aﬂﬂ'mu Deflection Angle
2. UM R
3. UM E

4. 1WA SE (Super elevation)

1Y Y o o Y £ ' ¥ A Aa Ay
UAAGTOTINAMIUIUAN AN B9 I aTavensuanIale  1eannauidives
a A . A 1 1 o Yy 9 =< A am A 1
nisuand msnlasu Aligment oaad A ligunsoild deonuuniudenitms e
y, d’ o v 1 B 2 v A
E Tnunniigalumsesnuuy suvimaesladlvi imaiinanusilumsesnuuulnuniga
1 F2 A A2 A 4 [ z [
wazluaiuvealag nu.y 7+858.250 ¥aiA1 A (Deflection Angle) WnuazsANEY anyae
IS a3 4 A
inouiluSharp Curve FoonuuuldidonnisesnuuyIauily Spiral Curve tio 1R sna 15079
Y SY Y 1 o 22
1w 18e 1ded19lanaseund s

3.1 onUUUMAIAY PI Sta. 5+288.850 Jaaly Simple Curve

5,729.57795
gqas D = At
R
A
T = R tan —
2
E = R (Sec é—:I.)
2
A
L = 100 —
D
V2
SE = 0.004 —
R
e A = 38 56 00
donldan E = 15.790 m



Taan

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

MIAUIN Pavement Widening

91N ASSHTO To Pavement Widening = Wc— Wn

FA

(V+CO) + FA+f

2x 0.3048 = 0.6096 m

R+8.5—/R? -400
2.5908 + R —4/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/+/R

0.1046x80/~/260.435

0.519 m.

56
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W, = 2(2.662+0.6096) + 0.032 + 0.519
= 7.0932 m.
W, = 6.00 m.
Widening = 7.0932 - 6.00
= 1.09 m.

eaNulasafveenUL widening = 2.00 LUAT

AsvdRUsTerignIalasaBnazszezeuTiM (Sight Distance)
2

254 f

Stopping sight distance = 0.70 V +

<4
A" = ANUTIVDINTUWIN UL (km/hr.)
4
F = A2 ANTUR AT UTIAMUMUUUIDUUITLHINADIOUAY
HI95105

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
Lﬁl’f) V = 80 km/hr. f = 043

" Stopping sight distance = 114.60 m.
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<3 F2
- asasusrezyeuru lu1AITI
<3 Y 1 A
J2YLUDUNUTIDINIAMNVEII TIN5 (S<L)
S = 8RM

38" 5600 )

& A
e M =R (l—CosE) 260.435 (1-Cos

14.88 m.

S 176.12 14.> 114.60 m. OK.

szazugdagilasau@nsUouY 2 19923193

AAUANINIEY (NU./%.) 43-64 64-80 80-96

szozuydlasiaans () | 315 447 583

seoziyd lagdaonny 4474, > 176.12 .

ponuuu I uULINANITTAFUNY (Fuw)

FZUTNMINOUTY Stopping Sight Distance(s) 134 Crest Vertical Curve

Honus) 80 km/hr

Stopping Sight Distance = 120 km.

~ S°A
NI L>S; L =
461.5

120°%1.8
461.5

= 56.16 m.

nsal L<S L = 28—%
A

= 2x120—@
1.8

= -16.38 m.
1da1nnuenTfens (L) wfy 56.16 a3

MoaNYaafeponuuUAMNE 1AIAY = 150 A5 OK.
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seazuaalagaoadsuumM VMY (Passing Sight Distance Over crests)

doanuis) = 80 km/hr.
syozusdlanans = 450 m.
~ AS?
Asal L>S ;L =
920
- 1.8x 4507
920
= 396.2 m.
~ 920
isal L<S ;L = 2S———
A
920
= 2x450 - —
1.8
= 388.88 m.
NTUINANUENT L = 388.88  UAT UANNMUBINI S = 450 1UAT

9
[

WU L = 388.88 LUAT
9 YA o 9 Qy A 1 [ 9 ~ @
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PI STA 7 +858.250
As = 79° —21'-00"
36° —00'—00"
63 km/hr
V 3
14Rc
63°
14 x159.155
112.22 m.

Ls =

Use Ls = 112.20 m.

.. Ls/1°D

112.20 x 36

4039.20 m.



1m 4039.20 TUdlamsna ievinen

Os = 27" —00'—00"
Ls(ls) = 112.20 m.
a = 1349.27 /36 = 37.480
Dc = 133.69 x 36 = 48.1284
Xc = 3950.4 /36 = 109.733
Yc = 624.49 /36 = 17.347
LT = 2724.82 /36 = 75.689
ST = 1375.55/36 = 38.210
Ac = As - 295
- 79 —21'-00"-2(27" -00"-00")
- 25" —21'— 00"
Lc = 100£
D
_ (100(25" 21 - 00")
36" —00'— 00"
= 70.417 m.
T = R tan é
2
= 159.155 x tan M
= 132.016 m.
PC Sta = PI Sta—T
= 7+ 858.250-132.016
= 7+ 726.234
TS Sta = Sta PC-a
= 7+ 726.234 -37.480
TS Sta = 7+ 688.754
Ls = 112.200
SC Sta = 7+ 800.954
Lc = 70.417

Cs Sta = 7+ 871.371



Ls = 112.200
ST Sta = 7 +983.571
S = 75+ 1.5V
= 75+ 1.5(63)
= 169.50
29¥A Transition Length of Se (TS)
e w = 6.00 m.
X = (HC)(2S)
25 6

= —— x—x2x169.5
100 2

= 25.425 m.

Y = (HO)X(S)

= £x§x169.5
100. 2

= 12.713 m.
z = [F?S— HCJ(S)

- (0.1x§ = o.ozsxﬁj(lesg.s)
2 2

= 38.138 m.

TS = X+Y+Z
= 25.425 +12.713 +38.138
= 76.267 m.
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SE. ATTAINEDTS STA

SE. REMOVED TS STA

LxR

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
4 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
V4 38.138

. STA 7+912.397
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M3A1UIY Pavement Widening

Pavement Widening = Wc— Wn

We = 2(U+C)+FA+Z
Lﬁﬁ) R = 159.155 m.
= 63 km/hr.
C = 2x0.3048
= 0.6096 m.

U = 2.5908 + R - Y R? —37.1612

= 25008+ 159.155 - 1/(159.155)° —37.1612
= 2.708 m.

FA = vR?+16.3509 - R
- vR? +16.3509 —159.155

= 0.051 m.

zZ - 0.1046 V.
V=

63
= 0.1046
* /\159.155

= 0.522 m.

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

Widening = 7.208 - 6

= 1.208 m.

iennulaeanseonul Widening = 1.50 4.
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AsvaRUIzzignIolaaanunay szez0UNiY (Sight Distance)

2

Stopping Sight Distance = 0.070 V +
pPIng >i8 254F
A
19 \% = 63 km/hr.
F = 0.47
Stopping Sight Distance = 37.66 m.

< 1
J2ez U ULDINIIAINEN1 1A (S<L)

S = 8RM
e L = 275393 m.
M = R - (1— coS éj
2
= 159.155 - (1—coswj
= 36.657 m.
S = /8x159.155 x 36.675

= 275393 m. > 37.66 m.

szazus9anansd 1T VD UY 2 ¥OI9T103

AANANNIS NI/, 48 - 64 64 - 80 80 - 96

srazuyd laoilanant ) 315 447 583

srazusalannne 315 >275.393 4.

ponuUU I UULINANIINTITITAFUNY (FUL)
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FZUTUDUTU Stopping Sight Distance(s) 14 Crest Vertical Curve

A 3
LUDANITULIY

= 63 km/hr.
Stopping Sight Distance = 86 m.
Asal L>S ;L =
461.5
_ 86° x 3.04
800
= 28.10 m.
Asal L<S ;L = 25— 4615
A
_ 2yg 2015
3.04
= 20.19 m.

TaamnuenaTaens (L) = 20.19 wag

tﬂl Y 9 Q’
monNulasangoonuuuANeI A = 150 WA

szazuaalagaonduUMUMY (Passing Sight Distance Over Crests)

A 3
LUBDAITULID =

syeazusdlanans =

Asal L>S ;L =

Asal L<S:L =

63 km/hr.

310 m.

AS?

920

3.04 x 3102
920

317.55m.

25920
A

2x310— 920
3.04

317.36 m.

WITAUINANNEND L = 317.55 AT UANUININNI 310 1UAT

Y
[

QU L = 317.55 14915
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