@jﬁa"‘aLﬂ'sflzﬁizﬁ’un'ﬁ’lﬁu‘%nﬁmmafm ASUUBIOUY

Mid-Block Highways Level of Service Analysis

1IN /L4

4578 duUNFITIU NTUNIMA FALKUII

nINgIAN 2565



AleliATEVszAuNSIiUSMIMevas nsdluugasauy Mid-Block Highways Level of Service Analysis

o

AU

a 4 o

AlDILATIERIZAUNTIAUTNITN19Ma9 sl uugasaul (Mid-Block Highways Level of Service

U

v '
I~ =

Analysis) ldnTuiiiosruiennuaranuAmnslunsies e RanInesIas WMens EURRIIINans
Ingldunsgunmsinsesisedun1sliuinis Level of Service m1ugile Highways Capacity Manual (HCM)
¥4 Transportation Research Board (TRB) lnglaanvinnsindaslunisiiasizviszaunisliuinig lned
JaAMUARBIUINAINNNIIIYDIATIDT 3.50 LUAT LAaN19nI19 2.00 LUAT NTEUNMAN 2 499957195 waglva
maddlundng 1.00 wes Ianiaduuenning 2.50 was waeanEna1aLuuLenAUNIe NSaINIvansaus
4 deasrastull Tnglifivsnannmaden (Access point) #udne  wonanianuaildlunsinsedii
80 Alawnssednlug nsdimmians 2 99995195 wag 100 Alawnsredlug dmsunaaiiaus 4 90995195
Fu duSumvensunn 2 49995195 18nsRnsaATLLss (Non-Passing zone) i%osas 40 Faazaiae
SIUIYANNAEAINIUNITIATIZIUALINUHUNAUIN19MA 1 A 198UTE AN NN WULE@UAUENINAITIIIRS

WAZAUANAIVNATULATYANERN S

(YY)

g3t dunaITsa
Aminslesg1ugynIsiLeY
PIUTNAANY TUDDNLRLL LD

NANUNHY FTINUALITY ATINIMEN



AleliATERszAuNsTiUSNMIMevads nsdldasaun Mid-Block Highways Level of Service Analysis



AlelATIEsEAUNSIAUSNMIIMIVas nsftluugasauy Mid-Block Highways Level of Service Analysis

AT53LATIZINIS LAUSNTS N19NAN 2 V99351935

2 lane Highway Level of Service Analysis

AFAATIZRNNSIAUIAST NM9Ra 2 U99957195
(Level of Service Analysis by 2 lane Highway Capacity Manual 2010)
fidhuusznevlunsinsevidl
1) msIundssianansazaul Road classification
2)  MswIANULSIBaEsy Free flow speed, FFS
3)  ATIASIERUSHIME5195 Demand adjustment for ATS or PTSF
4) MTIATIERUTENU ﬁ'ﬂf‘faum?ﬁuﬁlmuﬁmﬂuﬂqﬂ (Platoon) Base percent time-spent-following,
BPTSF
5  mslarsiusznamIuiedensedousnges (Mobility) dase Average travel speed, ATS,
6) mIlenwidadiunsiadeuiiasasnuiudungy (Platoon) lunszuaasnas Percent of travel flow,
PTSF

7). MTIASIEN dadiufienunivuganunsalininusidasylalneUsnAankansEsnuaINn1sIsIas Percent
of free flow speed} PFFS

8)  NITIATIEN ANSEAUNISIAUSANS Level of Service (LOS)
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Road classify

CLASS |

CLASS I

CLASS Il

\ 4

Free flow speed analysis, FFS

\ 4

\ 4

Demand adjustment for ATS

Demand adjustment for PTSF

Estimate ATS,

A\ 4

Estimate BPTSF4

Estimate PTSF4

\ 4

Estimate PFFS

\ 4 \ 4

Level of service analysis, LOS

AN 1 TUMBUNITIATIZUTEAUNITIAUINNG N9VA 2 ¥8999195

Level of Service of Two way Highways 84 Highway Capacity Manual 2010 (HCM 2010)
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AFIUNUTLANAUUY 2 ¥9995133

wU9panld 3 dnwae A

1.

%

Class | /unuuananan (Arterial road) AfNSHUMLTRUADTENINMEIBY (Interstate) ANUARIUT19VD4

wnadfalsifinsiian (None development) viasiguuu Gagfiud (Driver) dawlngdosnisldnuigs
(High speed) Tun1siiums Tnglaifiwnmmunuaananss (None Speed limit zone)

Class Il {luauueaneses (Collecton) Aidimsiaumslufiuiivuun (Rural) ifuiidudrsvenanmedslad
n3WauT (None development) n3ailysvu ‘ﬁﬁé’sﬁ'ugfj (Driver) d@ulvgjdipanisldaimisaas (High speed)
Tunsdunng teglifwaniuauaianss (None Speed limit zone)

Class Il Huouvlufufigusy (Urban) fifudidudrswesommisdinnsimun (development) §afdud
(Driver) d@xlnglianunsaldninundaas (Low speed) Tunsidumsld Tnefiwnaiuauaanuss (Speed

limit zone)

(c) Examples of Class III Two-Lane Highways

AT 2 ANYUTUITINNVOWMINAN 2 19999135 Two way highways characteristic
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<@ a
A21UL57DE52 (Free Flow Speed)
ANL5IFasy AeAnusiieruninuzatuisaldanusilegliinansenuaindfiavinwsetadeduled
feliinkansenusien1silisuwdainanug Jansd ouu 2 99993195 wiseanilu 2 sUuuu Ao

1. AUNUSHINR519TURLLY (USHNaNas13581nn31 200 AL/ e/ AfN19)

\"
FFS =S, +0.0076| ——— (1)
HV,ATS
FFS = ausidasylutiauy (ludsadilug) free flow speed of basic freeway segment
(Mi/hr)
Sem = mmﬁuaﬁaﬂuaqmjuﬁaamq 98191ae 100 A9819 mean speed of sample

(V > 200 Veh/hr) (Mi/hr)

\Y% USUNUITIRSTIAANILAE TIN5 flow rate (Veh/hr)

Fiv, ats = AUSuLilesnUianausaussyaudnlunssuaasasfinauiidass adjustment factor

of heavy vehicles in traffic stream for ATS

2. ASEINUSUIMNA19s by (USHaias1a5ueenin 200 AL/A3LU/ArNN4)

Farusnseslunssuareudiegs 45 Tud/Aalue (72 Alawss/Aalu) vsegeanyszana 70 Tud/dalus (113

Alaluns/aaluq)
FFS =BFFS—-f - f, 2)
FFS = anunsdasglurasnuy (luddedalug) free flow speed of basic freeway segment
(Mi/hr)
BFFS = ANUETis e dmsunuuranstosasasiutasauy (ludsedalug) base Free flow

speed of multilane highway segment (Mi/hr) Taeviluldmnusieanwuudidviun auu
Tuwnilos 60 — 80 Alawmssedalus venidles 90 Alawnsrediluuazniavalsieiy
seninadleymnaau 120 Alawmsdedalus

flo = dSuuimnuninetesasiasuaylianis adjustment for lane and shoulder width

fa

AMTULARMUVUILULANIUABY adjustment for access- point density

e 1 mile = 1.609344 km. (1 lud = 1,760 a1, 1 vian = 3 Wm, 19m = 12 19, 1 99 = 25.4 §aduuns)
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AfuufidiesannuBunasaussynminlunssusanasiianuiidass

(Adjustment factor of heavy vehicles in traffic stream for ATS )
ﬂ'ﬂ"d%"uLLﬁLﬁaamﬂU'%m'1miamsﬁqﬂmﬁﬂiuﬂizumﬁ% (Adjustment factor for presence of heavy vehicles

in traffic stream) 1UuAIN1sWUIRANTZNUIINSAUSINN LT UsaEuRdIuyAAA(Passenger car) esnaruuaneeiiy

£
v

sudsvaseumvuglvieglugunuuideriu (Uniform) Tunsdlawumly dwandluaunis (3) dail

f

AT TPy (B —1)+ Py (Eg —1) ©

Fiv ats = V’]IWU’%J“ULLﬁLﬁ@ﬂﬁﬂﬂU%ﬂﬂmiﬂUi‘ﬁqﬂwﬁﬂiummm%’]%ﬁﬂ’l’mL%U@Eﬁ% adjustment factor
of heavy vehicles in traffic stream for ATS

Py = dedusaussynmin(Ussidus) proportion of heavy vehicle in traffic stream

= = AUsunAsaussynilusasudidiuyana passenger car equivalent of heavy Vehicle
in traffic stream

Pr = dnarusatnu (Wesidud) proportion of Recreational vehicle(RVs) in traffic stream

Fr = AUsuuisatulusasuddiuyana passenger car equivalent of Recreational vehicle

(RVs) in traffic stream

dwsuadsunisavssynidusasuddiuyama passenger car equivalent of heavy Vehicle in traffic
stream wazA1UsuuAsatudusasuddiuyana passenger car equivalent of Recreational vehicle (RVs) in traffic

stream lognuseanidu 3 nsal Ao

1. nsslauuv9Un@ (Extended section of General level or rolling terrain) 1Hugasauuinfiiluniianing
a1adu (Gradation) Hounisewaz 3 lasdaUsundsaussnnidusasuddiuyana passenger car
equivalent of heavy Vehicle in traffic stream wazArUsuuisatudusasusiauynna passenger car

v

equivalent of Recreational vehicle (RVs) in traffic stream fiauanslumsei 1 fadl
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d' 1 L% 1 vV = a
M99 1 A1 B saUTYNuNn wag A1 By 90U nsilauwlng wag vn9aan (Downgrade)

Y3uuas1asiufiananifiansan (Au/dmlu)

anwagniivsene (Terrain)

UTLLANYIUNIIUL NNIY LLﬁ%W'NaQL"U']ﬁ'JVLﬂ -
Directional demand flow rate ,Vvph LN
(Vehicle Type) (Level Terrain and Specific
(Vehicle/hr) (Rolling Terrain)
Downgrade)
100 1.9 2.7
200 1.5 2.3
300 1.4 2.1
. 400 13 20
INUIIWINNUN TRUCK,
500 1.2 1.8
Er
600 1.1 1.7
700 1.1 1.6
800 1.1 1.4
>900 1.0 1.3
saUu RY, E, All flows 1.0 11

2. nsdlnsaa (Specific Downgrade) Wursauufifinamaindu (Gradation) innitsesay 3 uazilaau
#19210anTU (Length of grade) 11nn31 0.60 lud (965 wins) TAUsundsaussyndusasudaiuynaa

passenger car equivalent of heavy Vehicle in traffic stream wazanusuuisathudusasuddruynaa

passenger car equivalent of Recreational vehicle (RVs) in traffic stream Faandlunsai 1

3. n3En193wa (Specific Upgrade) 1¥ugasauufiiainuaindu (Gradation) annninfesay 3 lneilen
ﬂ%"uLLﬁ'ia‘UimﬂLﬁuiaﬂuﬁd’mqma passenger car equivalent of heavy Vehicle in traffic stream

LLaZﬂ'Wﬂ%"ULLﬁSaﬁmLﬂumauﬁd?uqma passenger car equivalent of Recreational vehicle (RVs) in

traffic stream FaLEAIMUANTIN 2 KA A9 3 A9l
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A19190 2 A1 E; 50UTTYNUTN Nein19Tuen (Upgrade)

‘ Usinaaneslufianefiiarsan @/
AMNNAITY (g%) | AINEIAIUAINTY
Directional demand flow rate ,V,q, (Vehicle/hr)
Percent Upgrade (%) Length of Grade
100 200 300 400 500 600 700 800 >900
0.25 (0.40 km) 2.6 24 23 22 1.8 1.8 1.7 1.3 1.1
0.50 (0.80 km) 37 34 33 32 2.7 2.6 2.6 2.3 2.0
0.75 (1.20 km) 4.6 4.4 4.3 4.2 3.7 3.6 34 24 1.9
1.00 (1.61 km) 5.2 5.0 4.9 49 44 4.2 4.1 3.0 1.6
3% g<3.5%
1.50 (12.41 km) 6.2 6.0 5.9 5.8 53 5.0 4.8 3.6 29
2.00 (3.22 km) 73 6.9 6.7 6.5 57 55 53 4.1 35
3.00 (4.83 km) 8.4 8.0 77 75 6.5 6.2 6.0 4.6 39
> 4.00 (> 6.44 km) 9.4 8.8 8.6 8.3 72 6.9 6.6 4.8 3.7
0.25 (0.40 km) 3.8 3.4 32 3.0 23 22 22 1.7 1.5
0.50 (0.80 km) 55 53 5.1 5.0 44 4.2 4.0 2.8 22
0.75 (1.20 km) 6.5 6.4 6.5 6.5 6.3 59 5.6 3.6 2.6
1.00 (1.61 km) 79 7.6 7.4 73 6.7 6.6 6.4 53 a7
3.50<g<4.5%
1.50 (12.41 km) 9.6 9.2 9.0 8.9 8.1 79 77 6.5 59
2.00 (3.22 km) 10.3 10.1 10.0 9.9 9.4 9.1 8.9 7.4 6.7
3.00 (4.83 km) 11.4 113 11.2 11.2 10.7 10.3 10.0 8.0 7.0
> 4.00 (> 6.44 km) 12.4 12.2 12.2 12.1 11.5 11.2 10.8 8.6 75
0.25 (0.40 km) 4.4 4.0 37 35 2.7 2.7 2.7 2.6 25
0.50 (0.80 km) 6.0 6.0 6.0 6.0 5.9 5.7 5.6 4.6 4.2
0.75 (1.20 km) 75 75 75 75 75 75 75 75 75
1.00 (1.61 km) 9.2 9.2 9.1 9.1 9.0 9.0 9.0 8.9 8.8
4.5%<g<5.5%
1.50 (12.41 km) 10.6 10.6 10.6 10.6 10.5 10.4 10.4 10.2 10.1
2.00 (3.22 km) 11.8 11.8 11.8 11.8 11.6 11.6 11.5 11.1 10.9
3.00 (4.83 km) 13.7 13.7 13.6 13.6 13.3 13.1 13.0 11.9 113
> 4.00 (> 6.44 km) 153 153 15.2 15.2 14.6 14.2 13.8 11.3 10.0
0.25 (0.40 km) 4.8 4.6 4.5 4.4 4.0 39 3.8 32 29
0.50 (0.80 km) 7.2 7.2 7.2 72 72 72 72 72 72
0.75 (1.20 km) 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1
1.00 (1.61 km) 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.2 10.1
5.5%<g<6.5%
1.50 (12.41 km) 11.9 11.9 11.9 11.9 11.8 11.8 11.8 11.7 11.6
2.00 (3.22 km) 12.8 12.8 12.8 12.8 12.7 12.7 12.7 12.6 12.5
3.00 (4.83 km) 14.4 14.4 14.4 14.4 14.3 14.3 14.3 14.2 14.1
> 4.00 (> 6.44 km) 15.4 15.4 153 153 15.2 15.1 15.1 14.9 14.8
0.25 (0.40 km) 5.1 5.1 5.0 5.0 4.8 a7 a7 4.5 4.4
0.50 (0.80 km) 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
0.75 (1.20 km) 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
1.00 (1.61 km) 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.3 10.2
9>6.5%
1.50 (12.41 km) 12.0 12.0 12.0 12.0 11.9 11.9 11.9 11.8 11.7
2.00 (3.22 km) 12.9 12.9 12.9 12.9 12.8 12.8 12.8 12.7 12.6
3.00 (4.83 km) 14.5 14.5 14.5 14.5 14.4 14.4 14.4 14.3 14.2
> 4.00 (> 6.44 km) 15.4 15.4 15.4 15.4 153 153 153 15.2 15.1

NUNG TuSumilaifisuiumsramaiilon 1 dwmia Interpolation to the nearest 0.1 is recommended
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A19197 3 A1 E; s0U1U nsansTuen (Upgrade)

ANANAINTY (%)

Percent Upgrade (g%)

Ysunaanastuiiensifiasan (Fu/4alus)

eI Directional demand flow rate ,V,q, (Vehicle/hr)

Length of Grade
=100 200 300 400 500 600 700 800 2900

3% g<3.5%

0.00 < L < 0.25(0.00 km - 0.40 km) 11 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0

0.25 < L < 0.75(0.40 km — 1.20 km) 1.2 1.2 1.1 1.1 1.0 1.0 1.0 1.0 1.0

0.75 < L < 1.25(1.20 km - 2.01 km) 13 1.2 1.2 1.1 1.0 1.0 1.0 1.0 1.0

1.25 <L < 2.00 (2.01 km - 3.22 km) 14 13 1.2 1.1 1.0 1.0 1.0 1.0 1.0

L > 2.00 (>3.22 km) 15 14 1.3 1.2 1.0 1.0 1.0 1.0 1.0

3.5%<g<4.5%

0.00 < L < 0.75(0.00 km — 1.20 km) 13 1.2 1.2 1.1 1.0 1.0 1.0 1.0 1.0

0.75 < L < 3.50 (1.20 km - 5.63 km) 14 13 1.2 1.1 1.0 1.0 1.0 1.0 1.0

L > 3.50 (>5.63 km) 15 1.4 1.3 1.2 1.0 1.0 1.0 1.0 1.0

4.5%<g<5.5%

0.00 < L < 2.50 (0.00 km - 4.02 km) 15 1.4 1.3 1.2 1.0 1.0 1.0 1.0 1.0

L > 2.50 (>4.02 km) 1.6 1.5 14 1.2 1.0 1.0 1.0 1.0 1.0

5.50<g<6.5%

0.00 < L < 0.75(0.00 km - 1.20 km) 15 1.4 1.3 1.1 1.0 1.0 1.0 1.0 1.0

0.75 < L < 2.50 (1.20 km — 4.02 km) 1.6 1.5 1.4 1.2 1.0 1.0 1.0 1.0 1.0

2.50 < L < 3.50 (4.02 km - 5.63 km) 1.6 1.5 14 13 1.2 1.1 1.0 1.0 1.0

L > 3.50 (>5.63 km) 1.6 1.6 1.6 1.5 15 14 13 1.2 1.1

¢>6.5%

0.00 < L < 0.25(0.00 km - 0.40 km) 1.6 1.5 1.4 1.2 1.0 1.0 1.0 1.0 1.0

0.25 < L < 0.30 (0.40 km - 0.48 km) 1.6 1.5 14 1.2 13 13 13 13 13

L > 0.50 (>0.80 km) 1.6 1.6 1.6 1.5 15 15 14 1.4 14

wunng Liusuandildifieuiunsimedion 1 suvis Interpolation to the nearest 0.1 is recommended

dwsulunsdinisasan wazniodudae Adsaussmaminldainusasn (Specific Downgrade where truck

travel at Crawl speed) {Judasauuiifininuaindu (Gradation) 11nnIM508ar 3 Laz n30dlANNL1IAUAIATY

(Length of grade) 11nn31 0.60 ud (965 wns) niadudrefifisaussnaminun dawansznulinisiadousdiasas

yrandieg1n tneA1Usuniilosnnusunasaussynvidnlunssuasasias  (Adjustment factor for presence of

heavy vehicles in traffic stream) ﬁ]zﬁf\mmmmu,mﬂmaiijwmmﬁwmiamiﬁqﬂ AU AUL5I95195tUNTELE A9

wandluanng (4) eadl

1

f =
HV ,ATS 1+ Prc*Pr (ETC _1)+(1_ PI'C)*Pr (ET —1)+ PR(ER _1)

10

AUsuuiifosnuinusousnviinlunssuaasasiinruniadase adjustment factor
of heavy vehicles in traffic stream for ATS

dndusaussnnuiin(esidus) proportion of heavy vehicle in traffic stream
AUSuLAsaussynidusasudaIuyaaa passenger car equivalent of heavy Vehicle
in traffic stream

dnausatnu (Wesidus) proportion of Recreational vehicle(RVs) in traffic stream
ﬂ"]ﬂ%’ULLﬁiaﬁlﬁuLﬂumﬂuﬁﬁ’Juuﬂﬂa passenger car equivalent of Recreational vehicle

(RVs) in traffic stream
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o o o v 2% o s & & . .

Prc = mmummmﬂuuﬂm%m’mmm (WJa3LguUn) proportion of heavy operating at crawl
speed

Erc = avSuuisausnudndildanuswinidusasuddiuyana passenger car equivalent of

heavy operating at crawl speed

dmsuarusundsaussnunidniildaudinndusasuddiuynna passenger car equivalent of heavy

operating at crawl speed Aatanslun13199 4

P1597 4 A Erc saussyaviln nsdlfisaussnnauninldrnusiilunszuansnes

AT ITUANATE NN TZUATTIAT flusaussn vnasseslufiemeiifinson @uddtue)
Difference Between FFS and Truck Crawl speed Directional demand flow rate ,V,g, (Vehicle/hr)
(mi/h) =100 200 300 400 500 600 700 800 =900
15 (24 kph) a7 4.1 3.6 3.1 2.6 2.1 1.6 1.0 1.0
20 (32 kph) 9.9 8.7 7.8 6.7 58 4.9 4.0 2.7 1.0
25 (40 kph) 151 13.5 12.0 10.4 9.0 77 6.4 5.1 3.8
30 (48 kph) 22.0 19.8 17.5 15.6 13.1 11.6 9.2 6.1 4.1
35 (56 kph) 29.0 26.0 23.1 20.1 17.3 14.6 119 9.2 6.5
> 40 (64 kph) 35.9 323 28.6 249 214 18.1 14.7 113 7.9

AvsuuAAund19esasnasuaszlvanis adjustment for lane and shoulder width

ASULA AN 19 0995195ualnan1e adjustment for lane and shoulder width (U7 Aa15047
ANuduusiusrazUaanienudne Lateral clearance neluv135135 laguni n3aldesasnasnitewnnnit 12 n
(3.60 wn3) wazdilnanannnda 6 Wm (1.80 wWas) AUSWesUNINUzazllleFUNaNTENUINTUINVD YB39
dwduluusewelne fvuiateasnas Aaus 3.00 WAS - 3.60 WA (Motorway standard) wagiiluanisnirasaus 0.00
RS — 3.00 WAs(Motorway standard) @ sdsmansznusiomusdaseiiwanaraiulunsazidunia Tnedaiusuud

ANNTBsasasasluanie daansly a5199 5

M990 5 AUSuLARunINseas1asuagiuanis adjustment for lane and shoulder width

Lane width Shoulder width (ft)
(ft) >0<2 >2<4 >4<6 >6
29<10 6.4 48 3.5 2.2
>10<11 53 3.7 2.4 1.1
>11<12 a7 3.0 1.7 0.4
>12 4.2 2.6 13 0.0

NULA Tisuaalafieuiuasimetioy 1 fumds Interpolation to the nearest 0.1 is recommended

11
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AUSULARMUNLILILANILRN (Adjustment for access-point density factor)
HANTZNUINANINTOL - 9on lnslanizdewsnasiiiniuyatiendindudewzaorionan iliinua
N3ENUREAIISIITIITULOUUERTY windigaidend - een auudwaunn Tnsamgluwagusu finnusasgn

miulvidnas IneauTuuiaumuikiulamaien adjustment for access- point density fiauandlu a5199 6

M19197 6 ATUTULARIUVUILULANIUABY adjustment for access- point density

Anunuiuaadon (gamaden/lud) anuiiafianasluddatalig)
Access-Point density(access point/mi) Reduction in FFS, f, (mi/hr)
0 point/mi (0 point/km) 0.00 mi/hr (0.00 km/hr)
10 point/mi (6.2 point/km) 2.50 mi/hr (4.02 km/hr)
20 point/mi (12.4 point/km) 5.00 mi/hr (8.05 km/hr)
30 point/mi (18.6 point/km) 7.50 mi/hr (12.07 km/hr)
40 point/mi (24.8 point/km) 10.00 mi/hr (16.09 km/hr)

g WisuAnildiieuiunsimation 1 dumis Interpolation to the nearest 0.1 is recommended

N153ATILIUSUIIRTIATAMUSRAUNN5LATOUADIR5195 Demand Adjustment for ATS

A93LAS1ERUTHIUATITANUSRABN5IAG BUALD5195 Demand Adjustment for ATS travel at Crawl

£
v a

speed Ingiarsuniady Usunaasnas uusduaindadennsg asansluaunis (5) el

\
(5)

Vo=
HATS PHF * fg,ATS * fHV,ATS

Vigs = Usiaun1shiaasasiinnuibass (ﬁ’uiawﬁdauqmﬂa/ﬁﬂm) demand flow rate for ATS
v, = Usinaasashufiensifiansan (§w/aalus) demand volume for direction

PHF = Peak hour factor

foars = ﬁwﬂ%’uufﬁﬁamnaquﬁﬂszLwﬂﬁmmﬁa?}ais adjustment factor of gradation (Terrain)

in traffic stream for ATS
fv ats = AUSuLiilesnUiunasaussnauinlunseuassasfinnuiidasy adjustment factor

of heavy vehicles in traffic stream for ATS

12
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AdSuuAillesananingiivsanafinananiidese
Adjustment factor of gradation (Terrain) in traffic stream for ATS
ﬂ'ﬂ‘U%"ULLf’TL'ﬁa\‘imﬂamwgﬁﬂizmﬂﬁmmL%ﬁﬁis adjustment factor of gradation (Terrain) in traffic stream

for ATS \JuASuuidmsugivsemaiuansneiy uwuseendu 3 nsd fe

1. nsdlauuyisund (Extended section of General level or rolling terrain) 1Judisauuun@vilufiiianing
a1nu (Gradation) Wouni13e8ay 3 wagliszyrALENINIAINTUY LN 2 Wa (3.22 Alawwns) lned
Asunmidesnnanmgiussinaiianuiadase adjustment factor of gradation (Terrain) in traffic

stream for ATS A9LAASIUAISIN 7§19l

MITNN T A1, s NIROUNUNG LAz 11989191 (Downgrade)

~ A Y dnwggiuszne (Terrain)
Ysunaasiastuiiemaiifiansan (Fu/dalu) 5
NIV waznsaau ity -
Directional demand flow rate ,Vvph NIUU
(Level Terrain and Specific
(Vehicle/hr) (Rolling Terrain)
Downgrade)
100 1.00 0.67
200 1.00 0.75
300 1.00 0.83
400 1.00 0.90
500 1.00 0.95
600 1.00 0.97
700 1.00 0.98
800 1.00 0.99
=900 1.00 1.00

2. nsdlnsaaan (Specific Downgrade) Wugsauufidnanuaindu (Gradation) snnnindeeay 3 wazilaau
g13A1a10Ydy (Length of grade) 111031 0.60 Tud (965 wing) fiA1usuniiliosannanngiivseined

AUSIBaAsY adjustment factor of gradation (Terrain) in traffic stream for ATS fauansluansnei 7

3. nsanaTuN (Specific Upgrade) 1udienuuiininuaindy (Gradation) innnindesasy 3 wagiininy
#13AUA1ntU (Length of grade) 1nn31 0.60 lud (965 wwns) InediAusuuiiiioinaningivssined
AL518asE adjustment factor of gradation (Terrain) in traffic stream for ATS fauanslumisIan 8

[

9
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M3 8 A1 T, xrs NTANITWT (Upgrade)

AANAIATY (g%)

Percent Upgrade (%)

AIUEIAINAINTY

Length of Grade

Ysunaanastuiiensifiansan (Ru/4alus)

Directional demand flow rate ,V,q, (Vehicle/hr)

<100 200 300 400 500 600 700 800 >900
0.25 (0.40 km) 0.78 0.84 0.87 0.91 1.00 1.00 1.00 1.00 1.00
0.50 (0.80 km) 0.75 0.83 0.86 0.90 1.00 1.00 1.00 1.00 1.00
0.75 (1.20 km) 0.73 0.81 0.85 0.89 1.00 1.00 1.00 1.00 1.00
1.00 (1.61 km) 0.73 0.79 0.83 0.88 1.00 1.00 1.00 1.00 1.00

3%<g<3.5%
1.50 (12.41 km) 0.73 0.79 0.83 0.87 0.99 0.99 1.00 1.00 1.00
2.00 (3.22 km) 0.73 0.79 0.82 0.86 0.98 0.98 0.99 1.00 1.00
3.00 (4.83 km) 0.73 0.78 0.82 0.85 0.95 0.96 0.96 0.97 0.98
>4.00 (> 6.44 km) 0.73 0.78 0.81 0.85 0.94 0.94 0.95 0.95 0.96
0.25 (0.40 km) 0.75 0.83 0.86 0.90 1.00 1.00 1.00 1.00 1.00
0.50 (0.80 km) 0.72 0.80 0.84 0.88 1.00 1.00 1.00 1.00 1.00
0.75 (1.20 km) 0.67 0.77 0.81 0.86 1.00 1.00 1.00 1.00 1.00
1.00 (1.61 km) 0.65 0.73 0.77 0.81 0.94 0.95 0.97 1.00 1.00

3.5%<g<4.5%
1.50 (12.41 km) 0.63 0.72 0.76 0.80 0.93 0.95 0.96 1.00 1.00
2.00 (3.22 km) 0.62 0.70 0.74 0.79 0.93 0.94 0.96 1.00 1.00
3.00 (4.83 km) 0.61 0.69 0.74 0.78 0.92 0.93 0.94 0.98 1.00
>4.00 (> 6.44 km) 0.61 0.69 0.73 0.78 0.91 0.91 0.92 0.96 1.00
0.25 (0.40 km) 0.71 0.79 0.83 0.88 1.00 1.00 1.00 1.00 1.00
0.50 (0.80 km) 0.60 0.70 0.74 0.79 0.94 0.95 0.97 1.00 1.00
0.75 (1.20 km) 0.55 0.65 0.70 0.75 0.91 0.93 0.95 1.00 1.00
1.00 (1.61 km) 0.54 0.64 0.69 0.74 0.91 0.93 0.95 1.00 1.00

4.5%<g<5.5%
1.50 (12.41 km) 0.52 0.62 0.67 0.72 0.88 0.90 0.93 1.00 1.00
2.00 (3.22 km) 0.51 0.61 0.66 0.71 0.87 0.89 0.92 0.99 1.00
3.00 (4.83 km) 0.51 0.61 0.65 0.70 0.86 0.88 0.91 0.98 0.99
>4.00 (> 6.44 km) 0.51 0.60 0.65 0.69 0.84 0.86 0.88 0.95 0.97
0.25 (0.40 km) 0.57 0.68 0.72 0.77 0.93 0.94 0.96 1.00 1.00
0.50 (0.80 km) 0.52 0.62 0.66 0.71 0.87 0.90 0.92 1.00 1.00
0.75 (1.20 km) 0.49 0.57 0.62 0.68 0.85 0.88 0.90 1.00 1.00
1.00 (1.61 km) 0.46 0.56 0.60 0.65 0.82 0.85 0.88 1.00 1.00

5.5%<g<6.5%
1.50 (12.41 km) 0.44 0.54 0.59 0.64 0.81 0.84 0.87 0.98 1.00
2.00 (3.22 km) 0.43 0.53 0.58 0.63 0.81 0.83 0.86 0.97 0.99
3.00 (4.83 km) 0.41 0.51 0.56 0.61 0.79 0.82 0.85 0.97 0.99
>4.00 (> 6.44 km) 0.40 0.50 0.55 0.61 0.79 0.82 0.85 0.97 0.99
0.25 (0.40 km) 0.54 0.64 0.68 0.73 0.88 0.90 0.92 1.00 1.00
0.50 (0.80 km) 0.43 0.53 0.57 0.62 0.79 0.82 0.85 0.98 1.00
0.75 (1.20 km) 0.39 0.49 0.54 0.59 0.77 0.80 0.83 0.96 1.00
1.00 (1.61 km) 0.37 0.45 0.50 0.54 0.74 0.77 0.81 0.96 1.00

g>6.5%

1.50 (12.41 km) 0.35 0.45 0.49 0.54 0.71 0.75 0.79 0.96 1.00
2.00 (3.22 km) 0.34 0.44 0.48 0.53 0.71 0.74 0.78 0.94 0.99
3.00 (4.83 km) 0.34 0.44 0.48 0.53 0.70 0.73 0.77 0.93 0.98
>4.00 (> 6.44 km) 0.33 0.43 0.47 0.52 0.70 0.73 0.77 0.91 0.95

NUYG TruSumilaiieutiumsiamadlon 1 sumis Interpolation to the nearest 0.1 is recommended

14




AleliATEVszAuNSIiUSMIMevas nsdluugasauy Mid-Block Highways Level of Service Analysis

nMsUszananisal ANUERRENT5IARaUA95135 Average travel speed (ATS,)

I3 I3 a a o A a ¢ A o
ANTUTLUIUNITAU ANULTARAYNITLADDUAIATIT Average travel speed (ATS) IWDILATITULARDUNIATIAT

(Mobility) a5z Tasun 2151 Ua78UTUIUATIVINI@IN AN TINTTININTUINUTLYRAULES (Passing zone)

Usenaumie fakandbuaunis (6) sadl

ATSd =
FFS =

Vd,ATS =

Vo,ATS =

an,ATS =

ATS; = FFS —0.00776(V; xrs +V, ars) — fup ars

A undensedeusnesas (uddedalug) Average travel speed (ATS)
ausidasylutisauy (ludsadalug) free flow speed of basic freeway segment
(Mi/hr)

Usnaunsinaasiesiinnuiiidassluiirmeionsan (Fusaoudaiuyana/ilug)
demand flow rate for ATS determination in the analysis direction
Usinamsinaasnasfinnuisidasslufianamsedng (ﬁmmauﬁquma/%ﬁm)

demand flow rate for ATS determination in the opposing direction

AUSULAFREIUNUIAILLYS adjustment for ATS determination for the percentage of

no-passing zone in the analysis direction

AMUSULNAAA LN UL

Adjustment for ATS determination for the percentage of no-passing zone in the analysis direction

(6)

AUSULAFRd U UL ndednianiuauUasnieainseezueLiiu (Sight distance) Aliivasasislu

Nsus 1130 NunwaUaensie (Safety zone) FauTiiiiguu Nireinsanulasnde lngfarsandadiuuniuue

(No-passing zone) U8311991191a 18RI AU USaas1astuiian1anssd1u7inansan (Opposing demand flow

rate) YIVLAINANTLNUADAITUES IATRAIUSULN Aanandlumsen 9 Aedl

15
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M0 9 A1 F s WUTIINLULES No-passing zone

ANEIBaTE

Free flow speed

Ysunaasrastufianienssinufifansan

AnEumTNuL

Percent of No - passing zone

Opposing demand flow rate V, (pc/hr)
mph (kph) <20 40 60 80 100
<100 1.1 2.2 28 3.0 5.1
200 22 33 39 4.0 4.2
400 1.6 23 2.7 28 2.9
600 1.4 15 1.7 1.9 2.0
65 (105) 800 0.7 1.0 1.2 1.4 15
1,000 0.6 0.8 1.1 1.1 12
1,200 0.6 0.8 0.9 1.0 1.1
1,400 0.6 0.7 0.9 0.9 0.9
> 1,600 0.6 0.7 0.7 0.7 0.8
<100 0.7 1.7 25 28 2.9
200 1.9 29 3.7 4.0 4.2
400 14 2.0 2.5 2.7 3.9
600 1.1 13 1.6 19 2.0
60 (96) 800 0.6 0.9 1.1 13 1.4
1,000 0.6 0.7 0.9 1.1 12
1,200 0.5 0.7 0.9 0.9 1.1
1,400 0.5 0.6 0.8 0.8 0.9
21,600 0.5 0.6 0.7 0.7 0.7
<100 0.5 1.2 22 26 2.7
200 1.5 24 3.5 3.9 4.1
400 13 1.9 24 2.7 28
600 0.9 1.1 1.6 18 1.9
55 (88) 800 0.5 0.7 1.1 1.2 1.4
1,000 0.5 0.6 0.8 0.9 1.1
1,200 0.5 0.6 0.7 0.9 1.0
1,400 0.5 0.6 0.7 0.7 0.9
> 1,600 0.5 0.6 0.6 0.6 0.7
<100 0.2 0.7 1.9 24 2.5
200 12 2.0 33 3.9 4.0
400 1.1 1.6 22 26 2.7
600 0.6 0.9 1.4 1.7 1.9
50 (80) 800 0.4 0.6 0.9 12 13
1,000 0.4 0.4 0.7 0.9 1.1
1,200 0.4 0.4 0.7 0.8 1.0
1,400 0.4 0.4 0.6 0.7 0.8
> 1,600 0.4 0.4 0.5 0.5 0.5
<100 0.1 0.4 1.7 22 24
200 0.9 1.6 3.1 3.8 4.0
400 0.9 0.5 2.0 2.5 2.7
600 0.4 0.3 13 1.7 18
45 (72) 800 0.3 0.3 0.8 1.1 12
1,000 0.3 0.3 0.6 0.8 1.1
1,200 0.3 0.3 0.6 0.7 1.0
1,400 0.3 0.3 0.6 0.6 0.7
> 1,600 0.3 0.3 0.4 0.4 0.6

sy TiuSuanaldiieutiunsiamedilon 1 fumis Interpolation to the nearest 0.1 is recommended
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M3ATIEIUSINRTIRsNsIAGauRIasasuiulunga (Platoon) Tunszuaasnas

Demand Adjustment for PTSF
MIBATIIUTINAT19T Maedoudiasasmuiudungu (Platoon) Tunseuassnas Usuiaasas Demand

Adjustment for PTSF travel at Crawl speed lpgfiansanilade UT118d99193 Nudsiuanadonneg aukansluy

o

aun1s (7) f9dl

Vi
(7

i,PTSF — * *
PHF fg,PTSF Pav prse

Vi = Uunaniswedewiiasiaseuiudungy (Platoon) lunszuassnas (Ausasuddiuynaa/

%Lﬂm) demand flow rate for PTSF

V. = Usunaasasluianisniiansun (Au/47lue) demand volume for direction
PHF = Peak hour factor
foprss = Ausuuiilosnanmalivssmaiinisiedousnasasauiulungy (Platoon) Tunszud

95199 adjustment factor of gradation (Terrain) in traffic stream for PTSF
fov prse = AUSuniiiesnnUinasaussaudnlunssuaasasiinisiedsuiiasiasnuiuiungy

(Platoon) Tunszuaas1as adjustment factor of heavy vehicles in traffic stream for PTSF

Avsuudidlesananingiivssmaiinisiadousiaasasmuiudungy (Platoon) Tunssuaasnas

Adjustment factor of gradation (Terrain) in traffic stream for PTSF
Asuudidesananmgivssmafinisiadeusiasasnudiuungy (Platoon) lunszuaasias adjustment

factor of gradation (Terrain) in traffic stream for PTSFLfusnUfuuidmiugiivsemaiunndieiu wsoenidu 2

A5l A

1. nesdauud29UnfLasn19aaLwn (Extended section of General level or rolling terrain and specific
downgrade) 1Jutasauulnfvalufidaiuaindu (Gradation) Wesnitsesay 3 uazdszevaueg1anig
a1ndu 11nn31 1/4 e (402 wins) viadumeaae Tnefianusuuiiliesnnanmglusenaiaiim,

dase adjustment factor of gradation (Terrain) in traffic stream for ATS Fauandlunsned 10 fadl
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] ' =~ a
M54 10 A1 f, g NIEIOUBUNG

~ . i o Snwzniivsene (Terrain)
Uimmaiwﬂumﬁmwwaﬁm (ﬂU/‘U'JIQN)
NIV BAENRUN R
Directional demand flow rate ,Vvph NIBUU
(Level Terrain and Specific
(Vehicle/hr) (Rolling Terrain)
Downgrade)

100 1.00 0.73

200 1.00 0.80

300 1.00 0.85

400 1.00 0.90

500 1.00 0.96

600 1.00 0.97

700 1.00 0.99

800 1.00 1.00

>900 1.00 1.00

2. n3aINeTwaN (Specific Upgrade) t8utdasnuuiiinanuaindu (Gradation) unnninseway 3 waviaiu
g13AUandU (Length of grade) 1nndn 1/4 13d (402 wng) nedenusuuiilesananingiivsemed
AULS18asy  adjustment factor of gradation (Terrain) in traffic stream for ATS fauanslunnsnan
11

be
=De

M19197 11 A f, e NIEMNTUT (Upgrade)

. Usnaasrashufimnsiifinnsan (@u/dalug)
AALAINTY (%) | AWEIINILAINTY
Directional demand flow rate ,V,g, (Vehicle/hr)
Percent Upgrade (g%) Length of Grade

100 200 300 400 500 600 700 800 >900
0.25 (0.40 km) 1.00 0.99 0.97 0.96 0.92 0.92 0.92 0.92 0.92
0.50 (0.80 km) 1.00 0.99 0.98 0.97 0.93 0.93 0.93 0.93 0.93
0.75 (1.20 km) 1.00 0.99 0.98 0.97 0.93 0.93 0.93 0.93 0.93
1.00 (1.61 km) 1.00 0.99 0.98 0.97 0.93 0.93 0.93 0.93 0.93

3%=¢<3.5%
1.50 (12.41 km) 1.00 0.99 0.98 0.97 0.94 0.94 0.94 0.94 0.94
2.00 (3.22 km) 1.00 0.99 0.99 0.98 0.95 0.95 0.95 0.95 0.95
3.00 (4.83 km) 1.00 1.00 1.00 0.99 0.97 0.97 0.97 0.96 0.96
> 4.00 (> 6.44 km) 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.97 0.97
0.25 (0.40 km) 1.00 0.99 0.98 0.97 0.94 0.93 0.93 0.92 0.92
0.50 (0.80 km) 1.00 1.00 0.99 0.99 0.97 0.97 0.97 0.96 0.95
0.75 (1.20 km) 1.00 1.00 0.99 0.99 0.97 0.97 0.97 0.96 0.96
1.00 (1.61 km) 1.00 1.00 0.99 0.99 0.97 0.97 0.97 0.97 0.97

3.5%<g<4.5%
1.50 (12.41 km) 1.00 1.00 0.99 0.99 0.97 0.97 0.97 0.97 0.97
2.00 (3.22 km) 1.00 1.00 0.99 0.99 0.98 0.98 0.98 0.98 0.98
3.00 (4.83 km) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
> 4.00 (> 6.44 km) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.25 (0.40 km) 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.97 0.97

4.5%<g<5.5%
> 0.50 (>0.80 km) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
g>5.5% All 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

sy DiuSuanaldifisuiunsiamedilon 1 fumis Interpolation to the nearest 0.1 is recommended
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AfuufidlesannuBunasaussynminlunssusanasiinnaiadaudaasasauiudungy (Platoon)

Tunszuaas195 Adjustment factor of heavy vehicles in traffic stream for PTSF
ﬂ'ﬂ"d%"uLLﬁLﬁaamﬂU'%m'1miamsﬁqﬂmﬁﬂiuﬂizumﬁ% (Adjustment factor for presence of heavy vehicles

in traffic stream) LuAMswUsHANTEMULINTIUTINN usaBuduyARa(Passenger car) LBsanAIILANGNTY

£
v

fudsvaseumvuglviegluguuuuidenriu (Uniform) Tunsdlawumly dwandluaunis (8) fail

1
f =
WS 14 P (E, 1)+ Py (Eg -1) ®

Fiv prse = mﬂ%’uLLﬁLﬁaqmﬂﬂ%mmamﬂqﬂwﬁfﬂiuﬂixLLa%ﬂ%ﬁmﬁm?iauéhﬁlswmmﬁ’uLfJuﬂa;m
(Platoon) Tunszuaasnas adjustment factor of heavy vehicles in traffic stream for PTSF
Py = dedusaussynmin(Ussidus) proportion of heavy vehicle in traffic stream
= = AUsunAsaussynilusasudidiuyana passenger car equivalent of heavy Vehicle
in traffic stream
Pr = dnarusatnu (Wesidud) proportion of Recreational vehicle(RVs) in traffic stream
Fr = AUsuuisatulusasuddiuyana passenger car equivalent of Recreational vehicle
(RVs) in traffic stream
dwsurlunisaussnniiusasudidiuyama passenger car equivalent of heavy Vehicle in traffic
stream LLaZﬂ'm%‘ULLﬁiaﬁmLﬂuiaﬂuﬁd’muﬂﬂa passenger car equivalent of Recreational vehicle (RVs) in traffic

stream teuwueanidu 3 n3dl A

1. nsslauuvi9Un@ (Extended section of General level or rolling terrain) 1Hugasauuinfiluniianing
a1a9u (Gradation) Weeninsesaz 3 laediA1usuudsaussnnidusasuddiuyana passenger car
equivalent of heavy Vehicle in traffic stream LLazﬂ"lU%"ULLﬁSﬂﬁmLﬂmaUuﬁdWQﬂﬂa passenger car

equivalent of Recreational vehicle (RVs) in traffic stream sauwanslun1snail 12 dail

A9 12 A1 E; 50UTIYAnTn wag A1 By saUnu nstlauuunid wag 98 (Downgrade)

anwagniivssine (Terrain)

V3uuas1asiufiananfiansun (Au/dmlu)

Usslaneunviuy NI BAZNIAUUN R
Directional demand flow rate ,Vvph NNUY
(Vehicle Type) (Level Terrain and Specific
(Vehicle/hr) (Rolling Terrain)
Downgrade)
100 1.1 1.9
200 1.1 1.8
300 1.1 1.7
. 400 1.1 1.6
INUVIINNNUN TRUCK,
500 1.0 1.4
Er
600 1.0 1.2
700 1.0 1.0
800 1.0 1.0
>900 1.0 1.0
sat"u RY, E, All flows 1.0 1.0
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20

n3tiN9ae (Specific Downgrade) Wutisauuiiiinuaindu (Gradation) snnnanfesay 3 waziinanu
gmANaIndu (Length of grade) 11nn31 0.60 lud (965 was) fiAsuuisaussynilusasuddiuyaaa
passenger car equivalent of heavy Vehicle in traffic stream LLaxﬂ'ﬂﬂ%"uLLﬁ’iaﬁlﬂuLﬂuiﬂﬂuﬁd?uuma

passenger car equivalent of Recreational vehicle (RVs) in traffic stream Faandlunsnad 12

AsEINI9T UL (Specific Upgrade) 1uda9auuiiininuaindu (Gradation) unnninfesay 3 laeilan
‘U%"ULLﬁ’ia‘UimﬂLﬂuimJuﬁdwqma passenger car equivalent of heavy Vehicle in traffic stream
wazAUTuLAsaUudusasuidluyana passenger car equivalent of Recreational vehicle (RVs) in

traffic stream AaWEAILUAISIN 13 A9l
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A19197 13 A1 E; 5aUsTVnuilin wazal E, satnu nsiinnsliuin (Upgrade)

‘ . . Usinaaneslufianefiiarsan @/
ANMIUAINTUY (g%) | ANULIAUAIATY
Directional demand flow rate ,V,q, (Vehicle/hr)
Percent Upgrade (%) Length of Grade
100 | 200 300 400 500 600 | 700 | 800 >900
Equivalent truck, E;

2.00 (3.22 km) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3%=¢<3.5% 3.00 (4.83 km) 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
> 4.00 (> 6.44 km) 1.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.00 (1.61 km) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.50 (12.41 km) 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3.5%<g<4.5% 2.00 (3.22 km) 1.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3.00 (4.83 km) 1.8 1.4 1.1 1.2 1.2 1.2 1.2 1.2 1.2
>4.00 (> 6.44 km) 2.1 1.9 1.8 1.7 1.4 1.4 1.4 1.4 1.4
1.00 (1.61 km) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.50 (12.41 km) 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2
4.5%<g<5.5% 2.00 (3.22 km) 1.7 1.6 1.6 1.6 1.5 1.4 1.4 1.3 1.3
3.00 (4.83 km) 2.4 2.2 2.2 2.1 1.9 1.8 1.8 1.7 1.7
> 4.00 (> 6.44 km) 35 3.1 2.9 27 21 2.0 2.0 1.8 1.8
0.75(1.20 km) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.00 (1.61 km) 1.0 1.0 1.1 1.1 1.2 1.2 1.2 1.2 1.2
1.50 (12.41 km) 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6

5.5%<g<6.5%
2.00 (3.22 km) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.8
3.00 (4.83 km) 34 32 3.0 29 24 23 23 1.9 1.9
> 4.00 (> 6.44 km) 4.5 4.1 3.9 3.7 29 27 2.6 2.0 2.0
0.50 (0.80 km) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
0.75 (1.20 km) 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.0 1.0
1.00 (1.61 km) 1.3 1.3 1.3 1.4 1.4 1.5 1.5 1.4 1.4
§>6.5% 1.50 (12.41 km) 2.1 2.1 2.1 2.1 2.0 2.0 2.0 2.0 2.0
2.00 (3.22 km) 29 2.8 2.7 2.7 2.4 2.4 23 23 23
3.00 (4.83 km) 4.2 3.9 3.7 3.6 3.0 28 27 22 22
> 4.00 (> 6.44 km) 5.0 4.6 4.4 4.2 33 3.1 29 2.5 2.5

Equivalent Recreational Vehicle, E,

All All ‘ 1.0 ‘ 1.0 ‘ 1.0 ‘ 1.0 ‘ 1.0 ‘ 1.0 ‘ 1.0 ‘ 1.0 ‘ 1.0

v Lisuandildifieufunisimation 1 sumis Interpolation to the nearest 0.1 is recommended
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nsARTzdadIunisiadauiiasasauiudunga (Platoon) Tunszuaasnas

Percent of travel flow, PTSF4
nsieszidndiunisiad eusavsiasaududungu (Platoon) lunssuassnas Ysu1uas1as Demand
Adjustment for ATS travel at Crawl speed lag#iansantads Usunansnas Muusiuaindadenneg asansluaunis

o

9) n4

=De

Y
d,PTSF
PTSF, =BPTSF, + f, orer (V v ) )
d,PTSF + 0,PTSF
PTSF, =  dadiumsiadouiasasauiudungu (Platoon) lunszuaasas (Fevaz)

Percent of travel flow, PTSF4

BPTSF, dndrumstutauiudungy (Platoon) lufirnsifiansan (5ewaz) Base percent
time-spent-following in analysis direction
a d‘ o v i a a
Vipreg = USuaunsnisiadeusiasnasmuiudungy (Platoon) Tunseuaasas lufiameiansan
(Fusneudiduyana/4lug) demand flow rate for PTSF determination in the analysis
direction
a = o [ & ! a 1%
Voprsg = Uuanmsnisiadeusiasasmuiudungy (Platoon) Tunseuaasas ludiemensetny
(ﬁumauﬁdiuuﬂﬂa/ﬁﬂm) demand flow rate for PTSF determination in the opposing
direction

fopprse = AUSULAEREIUNUTTNLLLS adjustment for PTSF determination for the percentage of

no-passing zone in the analysis direction

o

adaumstuinuiudungy (Platoon)
Base percent time-spent-following, BPTSF

AUTuLeInUSuasaussnavtnlunssias1as (Adjustment factor for presence of heavy vehicles
in traffic stream) 1uAIn1suUsanszNuaINsaussnn Lusasurdiuyama(Passenger car) 1{9I9MnAULANAIIAI

fwdsvasenunvuglvieglusunuudenniu (Uniform) Tunstlauwmly dwanduaunts (10) Al

BPTSF, =100| 1-exp(aVy ) | (10)
BPTSFy = dmanunsdudmuiudungy (Platoon) Tufirmaitiiansan (Fevaz) Base percent
time-spent-following in analysis direction
(Platoon) Tunszuaas19s adjustment factor of heavy vehicles in traffic stream for PTSF
Vy = Yhnamsmaedeusiaresmuiudungy (Platoon) Tunszuaasas lufiamisiansan

(ﬁuaaﬂuﬁﬁwqma/‘ﬁ'ﬂm) demand flow rate for PTSF determination in the analysis

Direction
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ﬁ']ﬂﬁﬁ a LLamﬂumiNﬁ 2-14 coefficient a see table 14

[oY]
1l

b = ﬂ"]mﬁ' b LLaﬂﬂumi’Nﬁ 2-14 coefficient b see table 14

A19719% 14 A" coefficient

Vsanmamaslufianisasedng (§u/4ala) D4 oo
Amsdi @ Mgl b
Opposing demand flow rate ,
V. (Vehicle/hn) coefficient a coefficient b
200 -0.0014 0.973
400 - 0.0022 0.923
600 - 0.0033 0.870
800 - 0.0045 0.833
1,000 - 0.0049 0.829
1,200 - 0.0054 0.825
1,400 - 0.0058 0.821
>1,600 - 0.0062 0.817

v LiSuandildifieuiunisimation 3 fumis Interpolation to the nearest 0.001 is recommended

AUSuAdnduNuTiThaues

Adjustment for PTSF determination for the percentage of no-passing zone in the analysis direction
AnUSuLAdndufiuiivhuues andesrinduaulasnfoainsrevaoaiiu (Sight distance) Rilivasnsdely

nsues vide Nuflumuaenst (Safety zone) Fasuiadifiyuey fifosnsanutasady Tasfinnsandndiuoninuuss

(No-passing zone) PONMMANTATRTU AU USnaasashufianimseduiiiasan (Opposing demand flow

rate) TILAINANTLNUADNITHTA IAERANUSULA Akandlun1s1a9n 15 A9t
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a | X A v i
AN 15 AT Fpree WUNINUWEGI NO-passing zone

Srdueses USnamsasidesfianig GG IEA]
Tufianieiansan Total demand flow rate Percent of No — passing zone
Directional Split V=V +V, (pe/hn 0 20 40 60 80 100
200 9.0 29.2 43.4 49.4 51.0 52.6
400 16.2 41.0 54.2 61.6 63.8 65.8
600 15.8 38.2 47.8 53.2 55.2 56.8
800 15.8 33.8 40.4 44.0 44.8 46.6
50/ 50
1,400 12.8 20.0 238 26.2 27.4 28.6
2,000 10.0 13.6 15.8 174 18.2 18.8
2,600 55 77 8.7 9.5 10.1 10.3
3,200 33 4.7 5.1 55 57 6.1
200 11.0 30.6 41.0 51.2 523 535
400 14.6 36.1 44.8 534 55.0 56.3
600 14.8 36.9 44.0 51.1 52.8 54.6
60 / 40 800 13.6 28.2 33.4 38.6 39.9 413
1,400 11.8 18.9 22.1 254 26.4 27.3
2,000 9.1 13.5 15.6 16.0 16.8 17.3
2,600 59 77 8.6 9.6 10.0 10.2
200 9.9 28.1 38.0 47.8 48.5 49.0
400 10.6 30.3 38.6 a6.7 a7.7 48.8
600 10.9 30.9 375 439 45.4 47.0
70/ 30
800 10.3 23.6 28.4 333 34.5 355
1,400 8.0 14.6 17.7 20.8 21.6 22.3
2,000 73 9.7 11.7 13.3 14.0 14.5
200 8.9 27.1 37.1 47.0 47.4 47.9
400 6.6 26.1 34.5 427 43.5 44.1
600 4.0 24.5 313 38.1 39.1 40.0
80/ 20
800 3.8 18.5 235 28.4 29.1 29.9
1,400 35 10.3 133 16.3 16.9 32.2
2,000 3.5 7.0 8.5 10.1 10.4 10.7
200 4.6 24.1 33.6 43.1 43.4 43.6
400 0.0 20.2 28.3 36.3 36.7 37.0
90/ 10 600 -3.1 16.8 235 30.1 30.6 31.1
800 -2.8 10.5 15.2 19.9 20.3 20.8
1,400 -1.2 55 8.3 11.0 11.5 11.9

wwnnng WiuSuadldifisutiuasmeadilen 1 s Interpolation to the nearest 0.1 is recommended
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N133LATITREAd UM BruNIUzaINsaldA1UL5 28 a5 lALlABUSIARINNANTTNUIINNITITIAT

Percent of free flow speed, PFFS

AIIASIERERdIUTII NI LT AN S LA D aTE LA A g U AR NNANSENUIINNNTATIAS Percent of free

£
v

flow speed Insarsaunadeusuiuasias Awdsiuaintadosiee deandluaunis (11) aall

PFFS = ATS, (11)
FFS
PFFS =  dndwfisnuniviuzanunsaldnnusdaseldlaeusimnnanssnuannisesas Goeas)
Percent of free flow speed
ATS, = mnaseden1sedeusiases (uddednlag) Average travel speed (ATS)
FFS = arusidasylutisauy (ludsadalug) free flow speed of basic freeway segment

(Mi/hr)

SZAUNTSIAUINITNNNRAN 2 ¥995135 Level of Service of Two-way highways

FEAUNSTRUINITNMINA1UTZNN 2 ¥8995195 (Two-way highways) 111504 URBNAUAMEN BUEUD

Uszennauu 1o 3 Usenm Ae

5%
[ [%

1. Class | \Hunuuatevan (Arterial road) AnsAuntaumasenitailas (Interstate) NNUARILIN9B

wanneddlaifinisWann (None development) w3adinuwu Fwiud (Driver) dalngifosnisldninunsags (High speed)

3

Tunsiiunns Tegliflwnmuauainasa (None Speed limit zone)

% '
v

2. Class Il Wunuuanssad (Collector) Min1sAumsluiuiivuun (Rural) ANuAFut1svawaniedalifinng

Wi (None development) visefiguwu 39T (Driver) dullwgjdoanisldnmudags (High speed) lunisidums

q

Tnglifiinarunueauids (None Speed limit zone)

%
(% 1

3. Class Il iuauuluitufigusy (Urban) Aftuiidhudrswesammaiinsian (development) duiud
(Driver) daulugflianunsaldmanusaes (Low speed) lun1siduniald Tnefwaaiuauainanss (Speed limit zone)

TnefiavTlun15Insesseaunsiiusnis (Level of service, LOS) Usenaunig

1. ATS = Average travel speed AMUISLRAENSARELAI95195 (Mobility) Basy

2. PTSF = Percent of travel flow dnaunsindsusiasasmuiudungs (Platoon) lunssuassnas

3. PFFS = Percent of free flow speed FnednfoumruranansaldenudidasydlnsUunaannuanseny

A1NN1TTNRT
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o o v o ,
A15197 16 SEAUNNSIAUSNNSVINIIYAIE 2 999957195

Class | Highways Class Il Highways Class Il Highways

Lo ATS (mi/h) PTSF (%) PTSF (%) PFFS (%)
A >55 (>89 kph) <35 <40 >91.7
B >50-55 (80-88 kph) >35-50 >40-55 >83.3-91.7
C >45-50 (72-80 kph) >50-65 >55-70 >75.0-83.3
D >40-45 (64-72 kph) >65-80 >70-85 >66.7-75.0
E <40 (64 kph <) >80 >85 <66.7
F V>3200 pc/hr/ln (2direk) or V>1700 pc/hr/in

Remark : class 1 arterial road inter state
class 2 collector rural road
class 3 urban road

65

60* FFS = 65 m' h
e e T | R

SO-NQmUh

Moy o SR ) Moy pary
40-Mi/ =
5‘\

0 T T T T T T T T T
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000

Average Travel Speed (mi/h)

Directional Flow Rate (pc/h)

(a) ATS Versus Directional Flow Rate

100
2 Opposing Flow = 1,600 pc/h
80
70
60
50 Opposing Flow = 200 pc/h
40
301

20 1

Percent Time-Spent-Following

101

0 200 400 600 800 1,000 1,200 1,400 1,600

Directional Flow Rate (pc/h)

(b) PTSF Versus Directional Flow Rate

AN 3 ANUANRUSVRIRTRYIN L UNTIATIZNTEAUNITIIUSNISUDINNMAN 2 10995195 NUUSHI0UTIRT

Index of level of service analysis of Two way highways
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AT59LATIZIINIT LAUINIS NINANAYYDIAIIT

Multilane Highway Level of Service Analysis

ANSIATISHNIT IHAUTANT NNINAMATBIA5195

(Level of Service Analysis by Multilane Highway Capacity Manual 2010)
fiduusznoulumsiinseiisel
1) msmansidase Free flow speed (M3 / iudayanialuawiy)
2) denauiidasylunisiiasedt FFS Curve (lpsizinminnnugaesauu)
3) A191M1U3U1435195 Demand Volume wagnsyuani1sinawesasnas Flow rate (GiasngsinnuSuna
5195UUIUU)
4)  MIMANUNUILUUYBI95195 Density (LATIZAAURUILULULAUL)

5)  ANSHASIEN ANSEAUNITHIUSNNS Level of Service (LOS)

Free flow speed analysis, FFS

A4

Capacity - Free flow speed curve

\ 4

Demand volume analysis V/C>1, LOS F

\ 4

\ 4

Density analysis

!

Level of service analysis, LOS > V/C<1,LOSA-F

AN 4 TURDUNTUATIENILAUNITIAUSNST NIVaE NaN8Y0995195

Level of Service of Multilane Highways ¥84 Highway Capacity Manual 2010 (HCM 2010)
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AM52985¢ (Free Flow Speed)

ANL3IBasy AsAnusieruninuzatuisaldanusilegliinansenuaindeiavinas etladeduled

Aol AnnanseNUAeN T UAsULUaIAUEY F9919AUATLAAINNNTENTIIANUEIVUTIOUY 50711150 ATIZN LS

ntadunnes muaun1sn (12) asil

FFS =BFFS—f,,, — f.c. —f, — fA (12)

FFS = anudidasslunsnuu (ludredalun) free flow speed of basic freeway segment (Mi/hr)

BFFS = mananSafidun dmduauuvatedesasiaslutisouu (ludsedalus) base Free flow speed of
multilane hishway segment (Mi/hr) Tneiialuldainangieenwuuiifivun auwluwmiies 60 - 80

Alawmsaatilad uonkiiag 90 AlaLUATABTILUILATNINANLAYIEWINWDY/N19AU 120 Alauns

sotalua
fLw = AUSULAAIINAI9YB995195 adjustment for lane width
fo  =muuinssezlasnduaudielunanie) adjustment for total lateral clearance (TLC)
fi = AUSULNBUAYBINIZNA1N adjustment for median type
fa = ﬂ'm%‘uLLf’]’mwmmLLﬁuqmwm‘?ﬁau adjustment for access- point density

newe 1 mile = 1.609344 km. (1 lud = 1,760 van, 1 a1 = 3 W, 1 Wn = 12 13, 1 U3 = 25.4 fadluns)

AU UAAIUNT19%8995135 (Adjustment for lane width factor)

| o v Y | . . & | aa o o W o
AUTULAAIIUNI1998995135 adjustment for lane width WuaATiRa1suY Anuduius fuszevUasnsiy

Aug19 Lateral clearance neluye993195 TnaUnd n3dlvee951935041901n031 12 99 (3.60 1UA3) AULSITVDS

g UN UL LU lASUNANTENUIINIUINTB998939135 dnSululseinalng Hunnved9s1as fas 3.00 WA — 3.60

A3 (Motorway standard) @sdswansgnudaainuisidassiuananesiulundazidunie Inedausunianunitedes

95195 AIAAIbU AN519N 17

A15197 17 AUSULAAIINNIN999135 adjustment for lane width

A211NT1990925135(WA) auiaiianas(luddatalug)
Lane width (ft) Reduction in FFS, f,,, (mi/hr)
W > 12 ft (3.65 m.) 0.00 mi/hr (0.00 km/hr)
11ft(3.35m.) < W < 12 ft (3.65 m.) 1.90 mi/hr (3.06 km/hr)
10 ft (3.05 m.) < W < 11 ft (3.35 m.) 6.60 mi/hr (10.62 km/hr)
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AdSunissezUaanieniudne (lnanis) (Adjustment for total lateral clearance (TLC) factor)
ArUSuLAszEzUaeaden1udis (luanis) adjustment for total lateral clearance (TLC) Wumudunusiu

sypzUaondofudng luauuiiflsiuiunaneye9s1as seluaneiudiouazeamne dwansynusessezUasnde

fudns Lateral clearance Ssdsnansenusianusidasziunnarsiulunsasidunis auaunisy (13) Inediausuud

svgzUannnonudng(lrania) daandly 15199 18

TLC =LC, +LC, (13)

TLC = szozvaondofudiesiuaue geanlaiiin 12 vln (3.65 wWn9) total lateral clearance maximum
value 12 ft

LG = szesUanndusudnailau geanlaiiiin 6 W (1.82 W) right - side lateral clearance maximum
value 6 ft

LG, = szozvasadfosuineileing gegalsitiu 6 i (1.82 1wAs) left - side lateral clearance maximum
value 6 ft

M ssezUaondenutalavniasdng Weuwianunslnanaiurnuasdienia

A15719% 18 AlSuunssezUasnneaiudialuanis) adjustment for total lateral clearance (TLC)

auuYla 4 ¥9939195 4-Lane highways auuvin 6 ¥99951950u1U 6-Lane highways
szpzUaandediudnesy anuisilanasfluddedalus) szpzUaanfviudnesau anuiiianasfludedalus)
total lateral clearance(TLC) | Reduction in FFS, f ¢ (mi/hr) | total lateral clearance(TLC) | Reduction in FFS, f . (mi/hr)
12 ft (3.65 m.) 0.00 mi/hr (0.00 km/hr) 12 ft (3.65 m.) 0.00 mi/hr (0.00 km/hr)
10 ft (3.05 m.) 0.40 mi/hr (0.64 km/hr) 10 ft (3.05 m.) 0.40 mi/hr (0.64 km/hr)
8 ft (2.44 m.) 0.90 mi/hr (1.45 km/hr) 8 ft (2.44 m.) 0.90 mi/hr (1.45 km/hr)
6 ft (1.82 m.) 1.30 mi/hr (2.09 km/hr) 6 ft (1.82 m.) 1.30 mi/hr (2.09 km/hr)
4t (1.22 m.) 1.80 mi/hr (2.90 km/hr) 4t (1.22 m.) 1.70 mi/hr (2.73 km/hr)
2 ft (0.61 m.) 3.60 mi/hr (5.80 km/hr) 2 ft (0.61 m.) 2.80 mi/hr (4.50 km/hr)
0 ft (0.00 m.) 5.40 mi/hr (8.70 km/hr) 0 ft (0.00 m.) 3.90 mi/hr (6.27 km/hr)

nuwme Wisuannlaiieudunisimeaiion 1 dumnis Interpolation to the nearest 0.1 is recommended
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Ardsunnviinvaan1znans (Adjustment for median type factor)
ASuLATlavenIzNale adjustment for median type uarfildlunisimseinanssnureaniznai
(Median) #1499 idsnansenuneszozUasnisautng Lateral clearance Inglanizasasiasauluifniuniznans

1PUNANIENUADANULSIDATLUDYIUNINULUUTI0UL AILEAILU #1599 19

A1519% 19 AUSuLATEaUeLNIZNaNs adjustment for median type

48Ava9N1ZNa1e Median Type ausafianas(ludsatalug) Reduction in FFS, f,
(mi/hr)
inznanliliinisuenAunig Undivided 1.60 mi/hr (2.57 km/hr)
Two-way left turn lane(TWLTL) 0.00 mi/hr (0.00 km/hr)
LN1ENANLLENAUNIG Divided 0.00 mi/hr (0.00 km/hr)

ATuLAAMUILLILYANINYBN (Adjustment for access-point density factor)
HANIENUINANINTOLD - eon lnslanizdenwsiasiiiniuyatiendindudewzasrionan iliinua
NsENUREAIISIITITULIULlEnsY windigaidend - ean auudwaunn lnsengluenyuyu fanusiasgn

miulvidnas IneauTuuiaamukiugavatey adjiustment for access- point density fauansly 113199 20

A15197 20 ANUSUMARUMUIKILYANIAYEY adjustment for access- point density

. p p Z 4 P
ﬂ':'limu'll,mui;ml'mﬂjau (i]]ﬂﬂ'l\ilfuall/ ﬂ')']uLi?maﬂanuaﬂa?fﬁiﬂJ\T)
lud) Reduction in FFS, f, (mi/hr)

Access-Point density(access point/mi)

0 point/mi (0 point/km) 0.00 mi/hr (0.00 km/hr)
10 point/mi (6.2 point/km) 2.50 mi/hr (4.02 km/hr)
20 point/mi (12.4 point/km) 5.00 mi/hr (8.05 km/hr)
30 point/mi (18.6 point/km) 7.50 mi/hr (12.07 km/hr)
40 point/mi (24.8 point/km) 10.00 mi/hr (16.09 km/hr)

g Wisuannlaiieudunisimaiion 1 dumis Interpolation to the nearest 0.1 is recommended
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N153LAT12RANNSDEsEAUIRIINTING (Free Flow Speed Curve)
AnusBaseiinnuduiusiudnsinsivalugluuulngiluan (Polabola) Inednsinisiva (Flow rate) 819
Lﬁm1ﬂﬁu’aﬂ%u1zuamaaﬁaav‘iﬂﬁmmmﬁmmL%ﬂﬁ”@jqﬁ"‘u USunaasnasunnauiiliamsasn dwsu Highway
Caoacity Manual 2010 lvhnisiesizivisnnnuniai neliansasnisiva luanwdewinnsindn Jam) s7isns
nsluatiesnin 1,400 Au/lud/Me195195 andugnsiinnuifusasmsinansiituanusa neuiinnusidaszays]
nsanadluraednsnsinasnnndt 1,400 du/lud/desastas Fuluauisanuquessnninisive dauandy ans1e 21

WAy NN 5 - 6

A15199 21 ASAlUNNTIATIEN Free Flow Speed

AMSBasyluYisauu P9 19asylugsauu free flow speed of basic freeway segment
free flow speed of basic
nsil V, < 1,400 pc/mi/ln nsil V, > 1,400 pc/mi/ln
freeway segment
60 mi/hr (96 km/hr) 60 mi/hr (96 km/hr) 60 — (5.00 x ( V, - 1400 / 800)"*")
55 mi/hr (88 km/hr) 55 mi/hr (88 km/hr) 55 - (3.78 x (V, - 1400 / 700)"*")
50 mi/hr (80 km/hr) 50 mi/hr (80 km/hr) 50 - (3.49 x ( 'V, - 1400 / 600)"*")
45 mi/hr (72 km/hr) a5 mi/hr (72 km/hr) 45 - (2.78 x (v, - 1400 / 500)"*")
70 5
60 60 mi/h free-flow speed
| 55 mi/h \
50 | 50 mi/h e ee—
45 mi/h e
— \
2 |
S 40
E
3
a 30
n
20 3
10 |
0+ ) —_— & — & e .}
1,900 2,100 2,200
0 400 800 1,200 1,600 2,000 2,400

Flow Rate (pc/h/In)

Note: Maximum densities for LOS E occur at a v/c ratio of 1.00. These are 40, 41, 43, and 45 pc/mi/In for FFSs
of 60, 55, 50, and 45 mi/h, respectively.

Awfl 5 waasauduRusALLEIuenIIn1sivia Speed Flow rate curve
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70 4 r - 7
/ / 7’
/ 7/ /’
// // // P>
60 LE0.mi/h free-flow speed / pd Pt 2%
/, ,/ // //
j22.mi/h 4 Z P
4 ™ ”
; / / s \,\‘/
50 KS0mi/h o ¢ Vs - >
/7 7’ - -~
| 45 mi/h L i o s .
2 /I // = /, »
= 4% a s~ S il =<
E LOS A / LOSB 7 LOSC_,- LOSD -~ LOSE e
ol F/ &,/ & 7 7 -7
? & & & e
g. 30 4 2/ 71;'\’G Az ,.—\‘Q\,/ o \g\\\/, -
/ \ el I
@ ‘ :?I/ '3)// ,,// (3// 6/’
‘ ’ g ¥ 2 i LOSF
201 bl T B
w // /’ 7 SR B
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\ P Sl
10 +— /"
! /,///,/,/,
| /7 ///’/
|
o= . . R ———— y
0 400 800 1,200 1,600 2,000 2,400
Flow Rate (pc/h/In)

2T 6 handLanIANFIRUSANUS /RIS iratusEaunsiuAng Level of Service curve

an311511an1535133 (Flow rate)
8n31n15M118N159571935 Flow rate AaUsunaasasiiniugauy Inefiarsandndiusaussnniildidunis uay

ANNLEUNI TINIAUAUALIEUN1T A maRBdNIINTINANMT93135 dwsulu Highway Capacity Manual 2010 14

¥
@

dnsivuals anuaunisi (14) eadl

VP:PHF*N\{*f *f 1o
H o Tp

V, = 8m51m5lnani595195 (Fusneuddiuyana/dilie/4999313%) demand flow rate under equivalent
base condition (Pc/hr/lane)

Vv = USnasesashusdagfirnia@u/4alus) demand volume under prevailing condition (Veh/hr)

PHF = Peak hour factor

N = $1UIUYDI9IT5HOTANNIRI1RSTRTITAUN Number of lanes( one direction)

foo = ﬂ"l‘d%"uLLﬁ'LﬁaﬂmﬂﬁmmiammnwﬁﬂimwLLa%ﬁ’mi adjustment factor for presence of heavy
vehicles in traffic stream

f, = ﬂ"]ﬂ%’ULLﬁ'Lﬁmmﬂmwﬁumﬂmﬁumd adjustment factor for atypical driver population
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ASuudLiasanUBanasaussynvinlunseusasnas
(Adjustment factor for presence of heavy vehicles in traffic stream factor)
AUSULAaIINUTIIMTaUTINNNTINluNIERaaT195  adjustment factor for presence of heavy vehicles

in traffic stream LJuAn1swUsHansznUINITaUITIYN WusasuddiuyaralPassenger car) L8I9I1NAUUANFAIAIY

£
v a

fudsvaserumvuglviegluguuuuideanu (Uniform) dauansluaunis (15) sl

i 1+P (E, 1)+ P, (E-1) 1)
oy = V’iTLJ'%JULLﬁLﬁaﬂmﬂU%mmian‘mfﬂ,uﬂi::LLa%W% heavy vehicles adjustment factor
P, = dndusaussynudn(lesidus) proportion of heavy vehicle (truck and bus) in traffic stream
B = adfundsaussynidusasuddiuymna passenger car equivalent (PCE) of heavy vehicle(truck
and bus) in traffic stream
Pr = dndausatiu (Wesdus) proportion of Recreational vehicle(RVs) in traffic stream
B2 =awsuudsatrudusasuddiuyana passenger car equivalent (PCE) of Recreational vehicle

(RVs) in traffic stream

ﬁﬁﬂ%’ULLﬁ"ﬁaU'ﬁﬁqmLLaziaﬁ"luLfJuiawﬁﬁwqma passenger car equivalent (PCE) of heavy vehicle (truck
and bus) and Recreational vehicle (RVs) in traffic stream wiseenaudnuyazniuszmeniag Tuanmlneniluid
Anuaaliiau 2 - 3 % Tusgegnialaiiu 0.50 Tud (0.80 Alawms) 150ANUAIATUNINNTT 3 % WaLTIAINYIINIG

anlaiiu 0.25 lud (0.40 Alans) Fsagldan Fauandunsed 22

M19197 22 A1 E; saussyavtin nsalvinly General case

AUSULARUANwUE WA PCE by Type of Terrain
UFLLANYIUNIUL

NN
Type of vehicle NIV Level N1 Rolling
Mountainous

iavimﬂwﬁﬂ/iaimmi heavy vehicle(truck
1.5 2.5 4.5
and bus) , E;

50U Recreational vehicle (RVs), Ex 1.2 2.0 4.0

" asdlmeduan (Upgrade)

ATILEIATU 2 % - 3 % TANNETIMAIA Kawst 0.50 Tud (0.80 Alawns) Tuld wFerumindusnnnii 3 %
fiflanuermisaiasaus 0.25 Tud (0.40 Alawns) Tuly aedosfinsanfieulnsiidUuuisoussauaesathudy
sasudduyAna ssuUsuny AnvaIndularaLeIIAIndY Sedaansenudenanilunszuaaasiaense fa
wandlu M3 23 nsdl saussandin/ salasans way M3t 2.24 dwsunsdl sadhu dddudsemelneasnulely

yaeiln
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P i o = X
M1379N 23 AN ET 30Uiiwﬂﬁuﬂ NTIEUNINVULUN

‘ dnausaussynmiin(Uosidus)
AAUAINTY (%) AMUEIANAIATY
Proportion of heavy vehicle (truck and bus) in traffic stream
Percent Upgrade (g%) Length of Grade
2% 4% 5% 6 % 8 % 10% | 15% | 20% | 25%
9<2% All 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.00 < L < 0.25 (0.00 km - 0.40 km) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.25 < L < 0.50 (0.40 km - 0.80 km) 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.50 < L < 0.75(0.80 km - 1.20 km) 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
2%<g<3%
0.75 < L < 1.00 (1.20 km - 1.61 km) | 2.0 2.0 2.0 2.0 15 15 1.5 1.5 1.5
1.00 < L < 1.50 (1.61 km = 2.41 km) | 2.0 2.0 2.0 25 2.0 2.0 2.0 2.0 2.0
L> 150 (>2.41km) 3.0 3.0 25 25 2.0 2.0 2.0 2.0 2.0
0.00 < L <0.25(0.00 km - 0.40 km) | 1.5 1.5 15 15 15 15 15 15 15
0.25 < L < 0.50 (0.40 km - 0.80 km) | 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5
0.50 < L <0.75(0.80 km - 1.20 km) | 2.5 25 2.0 2.0 2.0 2.0 2.0 2.0 2.0
3%-<g<4%
0.75 < L < 1.00 (1.20 km - 1.61 km) | 3.0 3.0 25 25 25 25 2.0 2.0 2.0
1.00 < L < 1.50 (1.61 km - 2.41 km) | 3.5 35 3.0 3.0 3.0 3.0 25 25 25
L>150 (>2.41km) 4.0 35 3.0 3.0 3.0 3.0 25 25 25
0.00 < L <0.25(0.00 km - 0.40 km) | 1.5 1.5 15 15 15 15 15 15 15
0.25 < L < 0.50 (0.40 km - 0.80 km) | 3.0 25 25 25 2.0 2.0 2.0 2.0 2.0
4%<g<5% 0.50 < L <0.75(0.80 km - 1.20 km) | 3.5 3.0 3.0 3.0 25 25 25 25 25
0.75 < L < 1.00 (1.20 km - 1.61 km) | 4.0 3.5 35 35 3.0 3.0 3.0 3.0 3.0
L>1.00 (>1.61km) 5.0 4.0 4.0 4.0 35 35 3.0 3.0 3.0
0.00 < L <0.25(0.00 km - 0.40 km) | 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.25 < L <0.30 (0.40 km - 0.48 km) | 4.0 3.0 25 25 2.0 2.0 2.0 2.0 2.0
0.30 < L <0.50 (0.48 km - 1.80 km) | 4.5 35 3.0 3.0 25 25 25 25 25
50<g<6%
0.50 < L <0.75(0.80 km - 1.20 km) | 5.0 45 4.0 35 3.0 3.0 3.0 3.0 3.0
0.75 <L < 1.00(1.20 km - 1.61 km) | 5.5 5.0 4.5 3.0 3.0 3.0 3.0 3.0 3.0
L>1.00 (>1.61km) 6.0 5.0 5.0 45 35 35 35 35 35
0.00 < L <0.25(0.00 km - 0.40 km) | 4.0 3.0 25 25 25 25 2.0 2.0 2.0
0.25 < L <0.30 (0.40 km - 0.48 km) | 4.5 4.0 35 35 35 3.0 25 25 25
0.30 < L < 0.50 (0.48 km - 1.80 km) | 5.0 45 4.0 4.0 35 3.0 25 25 25
¢>6%
0.50 < L <0.75(0.80 km - 1.20 km) | 5.5 5.0 45 45 4.0 35 3.0 3.0 3.0
0.75 <L < 1.00(1.20 km - 1.61 km) | 6.0 55 5.0 5.0 4.5 4.0 35 35 35
L>1.00 (>1.61km) 7.0 6.0 55 55 5.0 45 4.0 4.0 4.0

nuwmn TiusuAiilaliieuiunnsiamation 1 s Interpolation to the nearest 0.1 is recommended
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c‘l U %4 a d’{
A19190 24 A1 Ex SOUTU NTEUNNVUL

FndusatuUesidud)

AANaIATY (g%) ANULIANAINTL
Proportion of Recreational vehicle (RVs) in traffic stream
Percent Upgrade (g%) Length of Grade

2% 4% 5% 6 % 8% [ 10% | 15% [ 20% | 25 %

g<2% All 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

0.00 < L < 0.50 (0.00 km - 0.80 km) | 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

2%<g<3%

L > 0.50 (>0.80 km) 3.0 15 1.5 15 15 1.5 1.2 1.2 1.2

0.00 < L <0.25(0.00 km - 0.40 km) | 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

3%<g<4% 0.25 < L < 0.50 (0.40 km - 0.80 km) | 2.5 25 2.0 2.0 2.0 2.0 15 1.5 1.5

L > 0.50 (>0.80 km) 3.0 25 25 25 2.0 2.0 2.0 1.5 1.5

0.00 < L <0.25(0.00 km - 0.40 km) | 2.5 2.0 2.0 2.0 15 1.5 1.5 1.5 1.5

49%<g<5% 0.25 < L < 0.50 (0.40 km - 0.80 km) | 4.0 3.0 3.0 3.0 2.5 25 2.0 2.0 2.0

L > 0.50 (>0.80 km) 45 35 3.0 3.0 3.0 25 25 2.0 2.0

0.00 < L <0.25(0.00 km - 0.40 km) | 4.0 3.0 25 25 25 2.0 2.0 2.0 1.5

g>5% 0.25 < L <0.30 (0.40 km - 0.48 km) | 6.0 4.0 a0 35 3.0 3.0 2.5 25 2.0

L > 0.50 (>0.80 km) 6.0 4.5 4.0 4.0 35 3.0 3.0 25 2.0

nuwmn IuSuAilaiieuduasamedion 1 dunis Interpolation to the nearest 0.1 is recommended

" n30N19a991 (Down grade case)
fsauilasanneainasfisawiownuin Indudesiansandunsdiniaarduieme Tngnieniainag
Pflruanadusiug 4 Wesidudtuly viselmnuameanuaindusias 4000 Wa (1,219.2 wes) Tl ddnslunisa

25

A15197 25 A1 E; SOUTIVNULN NSNN9EN

A1AUAIATU (g%) ANNEIANUAINTY dneusausanvdiniUesidus)
Percent Downgrade (g%) Length of Grade proportion of heavy vehicle(truck and bus) in traffic stream
5% 10 % 15 % 20 %
g< 4% Al 15 1.5 1.5 15
<4 mi (6,437 m.) 15 15 15 L5
49%<g<5%
> 4 mi (6,437 m.) 2.0 2.0 2.0 15
<4 mi (6,437 m.) 15 15 15 L5
5%<g<6%
> 4 mi (6,437 m.) 55 4.0 4.0 3.0
< 4 mi (6,437 m.) 15 1.5 1.5 15
g>6%
> 4 mi (6,437 m.) 75 6.0 55 4.5

dwfunsdisatnu Recreational vehicle (RVs) A1 Eq = 1.2 Tuyne n3dl
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ﬂ'ﬁ‘d%"uLLﬁ'L‘ﬁ'aamnm'mﬁumaimé’uma (Adjustment factor for atypical driver population factor)

Judusuudannngiinssunissuiuasnevausswasidulivanimdunia lneiluiasewing 0.85 - 1.00
TngnindanuAuaeiudunieegauinasdasinnu 1.00  wagalidanufuaeiuduniassdansiniu 0.85 Tu

nsAnwillevinisuennaudiegne senidu 2 ngufie Thousht traffic iy Local traffic Fsazdaruduiaeidunian

v
v

LANAN9AY F9NISUSEUUANRRLANNENNTST (16) Hail

f, =0.85T +1.00L (16)
fo = AUSuuiiosnauduagludums adjustment factor for atypical driver population
T = ndureIMAusEuRuT Percent Through traffic
L - dndruvasnaiiumenigluiiudl Percent Local traffic

52AUNTSIAL3NTS Level of service (LOS)
MMTIATIERTEAUNTIAUINNT Level of Service (LOS) Tu Highway Capacity Manual 2010 fia15ad1a1ntlade
ANUYUBIAUY (Capacity) AIUMLILUEATI3(Density) WavAu5I8asz(Free flow speed) Fadindnuduusiulusiu

95195 MNANNTSA (17) eadl

V,
, =—F (17)
FFS
Dg = AUNUILULATIAT Traffic Density

A% = 9m31N15111aN1595195 Flow rate

p
FFS = Anu529ase Free flow speed

dususeaunsliusnig wuseenls 6 s¥Au Ae

1) LOSA feanmasiasiiiinislvadass ldfinanssnuainsasusdusuns fdwansznuseninuss

2) LOSB feanmasasiinisluadass e1afinansenuansasusdusiuni fidemanssnunoninuiia
Unaantes

3) LOSC Aeanmasnasfinisivadass 19sunansenuansasusdusumtn fidmanssnurenuis
danalyonsinisivaryana

4) LOSD Aeanimasnasfimslvadass lanansenuainsasusdusiunii idsmansznuoanuda 1
aunsannuiineuile dwalidnsinislvasyassa

5 LOSE feanimasiasiinisivadaszidnuaey Suasindn d8nsnislnanisesasiivzasda a1n
HANSENUIINAINUSIVBITOLUAAUNTNBE193N

6) LOSF feanmasiasiinisluadasziidnuwazfindnUAM) mssnsinisinanisasiassviolddsns
n3laas19s viseiiuAuy(Capacity) flauuazsessuls

FraaanlunIng 7
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Level of Service of Multilane Highways 984 Highway Capacity Manual 2010 (HCM 2010)
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dmsunisiaTziszaulnuinislagis 989 Highway Capacity Manual 2010,HCM2010 nsalauundignuau
#A18Y09951397 (Multi-lane) 9¥NANTUIAIN AUNUILUUYDI9513T (Traffic density) AUANUSIDATTVDINTLUARTIRS

(Free flow speed) 53uM13ANUBIOUW(Capacity) Litaldlunsiasien dawandlunisain 26

A15199 26 seauUluSAS Level of service

szauliiu3ns s Basllad/dala) AMNUUILYY (Ausaeus/lud/Aee931as)
Level of service (LOS) Free flow speed, FFS (mi/hr) Density (pc/mi/tn)
A NN Ds > 11 (7 pc/km/tn > Dg )
B NN 11 < Ds < 18 (7 pc/km/In < Ds < 11 pc/km/In)
C NNYN 18 < Ds < 26 (11 pc/km/ln < Dg < 16 pc/km/n)
D NNYN 26 < Ds < 35 (16 pc/km/n < Dg < 22 pc/km/n)
60 mi/hr (96 km/hr) 35 < Ds <40 (22 pc/km/ln < Dg < 25 pc/km/Ln)
55 mi/hr (88 km/hr) 35 < Ds <41 (22 pc/km/ln < Dg < 26 pc/km/Ln)
- 50 mi/hr (80 km/hr) 35 < Ds <43 (22 pc/km/ln < Ds < 27 pc/km/In)
a5 mi/hr (72 km/hr) 35 < Ds <45 (22 pc/km/ln < Dg < 28 pc/km/Ln)
UBnananfiuaugiiarsesiuld Demand Exceeds Capacity
60 mi/hr (96 km/hr) Ds > 40 (Ds > 25 pc/km/Ln)
F 55 mi/hr (88 km/hr) Ds > 40 (Dg > 26 pc/km/ln)
50 mi/hr (80 km/hr) Ds > 40 (Dg > 27 pc/km/Un)
45 mi/hr (72 km/hr) Ds > 40 (Ds > 28 pc/km/Un)

Famsiesenseauliusnig (Level of Service) Aldlun1s@nundl waduadasiislun1siwszvinansenuy
N1991U29193 (Traffic Impact) MLAAANAINTIN Nd AR UTu18199135 (Traffic demand) UUAUUAIENEN TIUNT

Apsginaanunsnsuilatlymasas vsnuiuinanssy
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AN LEAIAINNEUNUSTEIINSLAUNIT AU NS AUYS USRS

Level of Service & Traffic volume relationship chart
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Flow rate (pc/hr/In)
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U

UseInguns
Name - Surname : Surachai Ampawasuvan
Date of Birth : 17 Ausgust 1977
Position : Civil engineer / Senior professional level
Office : Bureau of planning / Department of Highways
Location : 2/486 Si-Ayutthaya road, Thung Phaya Thai sub-district,

Ratcha-Thewi district, Bangkok, 10400

Telephone : 02-354-6557-9 (27215)
Mobile : 081-578-7933

E-mail : Jaen_sur@hotmail.com
Education:

2000 : Bachelor of Science in technical education in civil engineer /
King Mongkut’s Institute of technology North Bangkok
2011 : Master of Engineer in civil engineer (Transport engineer) /
King Mongkut’s University of technology North Bangkok
2016 : Doctor of Philosophy o in civil engineer (Transport engineer) /
King Mongkut’s University of technology North Bangkok
Professional License:
Senior Professional Engineer in Civil engineer Number 2014 /
Thailand Council of Engineer
Expect:
Higshways Planning / Feasibility study / Traffic analysis / Pavement design /
Traffic impact assessment (TIA) / Road safety / Structure analysis and behavior
Conference event:
® 4™ Rachamonkot university of technology Conference (RMUTCON 2011) / 13-
14 December 2011 / Chonburi, Thailand
® perception and Reaction of Car Driver for Work Zone on Highway/ 8" National

Transport Conference (NTC 08) / 15-16 March 2012 / Chonburi, Thailand
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® Peak hour factor of Multi-lane Highways: A case study in Chonburi province
Thailand / World Congress on Engineering and Applications (WCEA 2016) / 16-
17 December 2016 / Bangkok, Thailand (Best paper of conference)

® Distribution of Traffic Volume at Fuel Station during Peak Hour Period on
Arterial Road / 19" International Conference on Traffic and Transportation
Engineering (ICTTE 2017)/ 13-14 November 2017 / Venice, Italy

® Fuel station capacity on major arterial road in Thailand: A case study in
Chonburi province, Thailand / 6™ International Conference on Civil Engineering
(ICCEN 2017) / 20-22 November 2017 / Queensland, Australia

® Fuel Station Trips Generation on Arterial Road in Thailand: A Case Study on
Chonburi Province / 8" International Congress on Engineering and Information
(ICEAI 2018) /  1-3 May 2018 / Sapporo, Japan

Paper publication:

® Peak hour factor of Multi-lane Highways: A case study in Chonburi province
Thailand / International Journal of Engineering Sciences (ISSN 0976 — 6693)

® Distribution of Traffic Volume at Fuel Station during Peak Hour Period on
Arterial Road / World Academy of Science, Engineering and
Technology(WASET) / International Journal of Transport and Vehicle
Engineering Vol.4 No.11,2017

® Fuel station capacity on major arterial road in Thailand: A case study in
Chonburi province, Thailand / International Journal of Engineering and
Technology (IJET, ISSN 1793-8236) / Volume 10, Number 4, August 2018

® Fuel Station Trips Generation on Arterial Road in Thailand: A Case Study on
Chonburi Province / International Journal of Engineering and Innovative
Technology (LJEIT) Volume 7 Issue 12, 2018

Experience Lecturer
® 2018 : Highways development for Eastern Economic Corridor ;

Training senior transport manager ; Ministry of Transport
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® 2019 : Highway planning development and Traffic engineering ;
Training senior engineer ; Department of Highways

® 2020 : Highways Strategy and Planning development ; senior management ;
Department of Highways

® 2020 : Highway Planning development ; Training for new civil servants in

engineering ; Department of Highways
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LONE15914

Transportation Research Board of National Academies (TRB), Highways Capacity Manual 2010 Guild
book (HCM-2010), Washington, D.C., 2010

Harwood D.W., A.D.May, Jr.,.B.Anderson and A.R.Archilla. Capacity and Quality of Service of Two-lane
Highways. Final report, NCHRP Project 3-55(3). Midwest Research Institute , Kansas city, Mo., 1999
Harwood D.W., |.B.Potts, K.M.Bauer, J.A.Bonneson, and L.Elefteriadou. Two-lane Road Analysis
Methodology in the Highway Capacity Manual. Final report, NCHRP Project 20-7(160). Midwest Research
Institute , Kansas city, Mo., 2003

Washburn,S.S., D.S.McLeod, and K.G.Courage. Adapation of Highway Capacity Manual 2000 for Planning-
Level Analysis of Two-Land and Multilane Highways in Florida. In Transportation Research Record:
Journal of the Transportation Research Board, No.1802, Transportation Research Board of National
Academies (TRB), Washington, D.C., 2002

Harwood,D.W., and C.J.Hoban. Low Cost Methods for Improving Traffic Conditions on Two-Lane Road
- Informational Guide. Report FHWA-IF-87/2. U.S. Department of Transport (DOT), Washington, D.C,
Jan.1987

A Policy on Geometric Design of Streets and Highways. American Association of State Highway and
Transportation Officials (AASHTO), Washington, D.C., 2004

Hishway Performance Monitoring System Field Manual, Chapter 4. Federal Highway Administration
(FHWA), Washington, D.C., 2005

Courage, K.G., S.Washburn, L.Elefteriadou, and D.Nam. Guidance for the Use of Alternative Traffic
Analysis Tools in Highway Capacity Analyses. National Cooperative Higshway Research Program Project
3-85 Final Report. University of Florida, Gainesville, 2010

Reilly,W., D.Harwood, J.Schoen, and M.Holling. Capacity and LOS Procedures for Rural and Urban
Multilane Highways. NCHRP Project 3-33, Final report. JHK&Associates, Tucson, Ariz., May 1990.
Robertson, H.D.(ed). Manual of Traffic Engineering Studies. Institute of Transportation Engineers,
Washington, D.C., 2000

Zegeer, J.D., M.AVandehey, M.Blogg, K.Nguyen, and M.Ereti. NCHRP Report 599: Default Values for
Higshway Capacity and Level of Service Analyses. Transportation Research Board of National Academies

(TRB), Washington, D.C., 2008

71



