KAPACITET I NIVO USLUGE DVOTRACNIH PUTEVA HCM-2000

EXHIBIT 20-1. TWO-LANE HIGHWAY METHODOLOGY
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Kapacitet dvotracnih puteva za dvosmerni

saobracaj prema metodologiji HCM-2000

-putevi prvog ranga

Nivo usluge Procenat vremena Srednja brzina voznje
voznjeu u koloni
koloni
A <35 >90
B >35-50 >80-90
C >50-65 >70-80
D >65-80 >60-70

E >80 <60
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-putevi drugog ranga

Nivo usl uge Procenat vremena voznje u
koloni
A <40
B > 40-55
C >55-70
D > 70-85

E > 85



FFS

FFS
BFFS

fLS

Odredivanje brzine u slobodnom toku FFS

V
FFS =S_.,, +0.0125 L
FM fHV

estimated free-flow speed (km/h),

mean speed of traffic measured 1n the field (km/h),

observed flow rate for the period when field data were obtained (veh/h),
and

heavy-vehicle adjustment factor, determined as shown in Equation

FFS =BFFS —f, s —f,

estimated FFS (km/h);

base FFS (km/h);

adjustment for lane width and shoulder width, from Exhibit 20-5; and
adjustment for access points, from Exhibit 20-6.



Faktor prilagodenja za Sirinu trake 1 bo¢ne smetnje fLS

Sirina Promena brzine slobodnog toka u km/ h
trake
izrazenau Boc¢na smetnja, udaljenost u metrima
metrima
>0,0<0,6 >0,6<1,2 >1,2<1,8 >1,8
2,7<3,0 10,3 7,7 5,6 3,5
>3,0<3,3 8,5 5,9 3,8 1,7
>3,3<3,6 7,5 4,9 2,8 0,7

>3.,6 6,8 4,2 2,1 0,0



Faktor prilagodavanja za postojeci broj konfliktnih tacaka fA

Broj tacaka Promena brzine
sukobljavanja po slobodnog toka u
Kilometru km/h
0 0,0
6 4,0
12 8,0
18 12,0

>24 18,0



Odredivanje protoka izrazenog za vrSni
petnaestominutni period

V
o TPHF *f_*f,,,

passenger-car equivalent flow rate for peak 15-min period (pc/h),
demand volume for the full peak hour (veh/h),
peak-hour factor,
grade adjustment factor, and
heavy-vehicle adjustment factor.
- =



Faktor prilagodenja za poduzni nagib fc prilikom odredivanje brzine

Vrednost Vrednost Vrstaterena
protokau protokau
obasmera jednomsmeru Ravnicarski Brezuljkast
0-600 0-300 1,00 0,71
>600-1200 > 300-600 1,00 0,93

>1200 > 600 1,00 0,99



Faktor prilagodenja za poduzni nagib fG, za
odredivanje procentualnog vremena voznje u koloni

Vrednost Vrednost Vrstaterena
protokau protokau
obasmera | Jednomsmeru | Raynigarski Brezuljkast
0-600 0-300 1,00 0,77
> 600-1200 >300- 600 1,00 0,94

> 1200 > 600 1,00 1,00



Ekvivalenti svodenja teskih teretnih 1 rekreacionih vozila fHv
u putnicke automobile, pri odredivanju brzine

1

f —
N 4P (Er —1)+PR (Eg -1)

P; = proportion of trucks in the traffic stream, expressed as a decimal;
Pr = proportion of RVs in the traffic stream, expressed as a decimal;
E; = passenger-car equivalent for trucks,
En = passenger-car equivalent for RVs,
Type of Terrain
Vehicle Type | Range of Two-Way | Range of Directional Level Rolling
Flow Rates (pc/h) Flow Rates (pc/h)
Trucks, E; 0-600 0-300 17 25
> 600-1,200 > 300-600 12 19
> 1,200 > 600 1.1 1.5
RVs, E, 0-600 0-300 10 1.1
> 600-1,200 > 300-600 1.0 1.1
> 1,200 > 600 1.0 1.1




Ekvivalenti svodenja teskih teretnih 1 rekreacionih vozila fHv
u putnicke automobile, pr1 odredivanju procentualnog

vremena voznje u koloni

1

fuy =

1+P; (Er —1)+Pgr(Eg -1)

Type of Terrain
Vehicle Type | Range of Two-Way | Range of Directional Level Rolling
Flow Rates (pc/h) Flow Rates (pc/h)

Trucks, E; 0-600 0-300 1.1 1.8
> 600-1,200 > 300-600 1.1 1.5

> 1,200 > 600 1.0 1.0

RVs, Ep, 0-600 0-300 1.0 1.0

> 600-1,200 > 300-600 1.0 1.0

> 1,200 > 600 1.0 1.0




Odredivanje srednje brzine putovanja

ATS = FFS — 0.0125Vp — fﬁ‘D

ATS = average travel speed for both directions of travel combined (km/h),
f,p = adjustment for percentage of no-passing zones (see Exhibit 20-11),
v, = passenger-car equivalent flow rate for peak 15-min period (pc/h).



Faktor prilagodenja fnp usled zabrane preticanja

za srednju brzinu putovanja

Reduction in Average Travel Speed (km/h)
No-Passing Zones (%)
Two-Way Demand Flow 0 20 40 60 80 100
Rate, v, (pc/h)

0 0.0 0.0 0.0 0.0 0.0 0.0
200 0.0 1.0 2.3 3.8 4.2 5.6
400 0.0 2.1 4.3 5.7 6.3 1.3
600 0.0 2.5 3.8 49 5.5 6.2
800 0.0 2.2 3.1 3.9 43 49

1000 0.0 1.8 2.5 3.2 36 4.2
1200 0.0 1.3 2.0 2.6 3.0 3.4
1400 0.0 0.9 1.4 1.9 2.3 2.1
1600 0.0 0.9 1.3 1.7 2.1 2.4
1800 0.0 0.8 1.1 1.6 1.8 2.1
2000 0.0 0.8 1.0 1.4 1.6 1.8
2200 0.0 0.8 1.0 1.4 1.5 1.7
2400 0.0 0.8 1.0 1.3 1.5 1.7
2600 0.0 0.8 1.0 1.3 1.4 1.6
2800 0.0 0.8 1.0 1.2 1.3 1.4
3000 0.0 0.8 0.9 1.1 1.1 1.3
3200 0.0 0.8 0.9 1.0 1.0 1.1




Odredivanje procenta voznje u koloni

PTSF =BPTSF +f,

np
PTSF = percent-time-spent following,
BPTSF = base percent time-spent-following for both directions of travel
combined (use Equation 20-7), and
famp = adjustment for the combined eftect of the directional distribution of

traffic and of the percentage of no-passing zones on percent time-spent-
tollowing.

BPTSF =100(1 - "% |



Faktor uticaja zona bez preticanja fnp

na srednju brzinu putovanja

Reduction in Average Travel Speed (km/h)

No-Passing Zones (%)

Two-Way Demand Flow 0 20 40 60 80 100
Rate, v, (pc/h)
0 0.0 0.0 0.0 0.0 0.0 0.0
200 0.0 1.0 2.3 3.8 4.2 5.6
400 0.0 2.7 4.3 5.1 6.3 1.3
600 0.0 2.5 3.8 4.9 55 6.2
800 0.0 2.2 3.1 3.9 43 4.9
1000 0.0 1.8 2.5 3.2 3.6 4.2
1200 0.0 1.3 2.0 2.6 3.0 3.4
1400 0.0 0.9 1.4 1.9 2.3 2.1
1600 0.0 0.9 1.3 1.7 2.1 2.4
1800 0.0 0.8 1.1 1.6 1.8 2.1
2000 0.0 0.8 1.0 14 1.6 1.8
2200 0.0 0.8 1.0 14 1.5 1.7
2400 0.0 0.8 1.0 1.3 1.5 1.7
2600 0.0 0.8 1.0 1.3 1.4 1.6
2800 0.0 0.8 1.0 1.2 1.3 1.4
3000 0.0 0.8 0.9 1.1 1.1 1.3
3200 0.0 0.8 0.9 1.0 1.0 1.1




Increase in Percent Time-Spent-Following (%5)

No-Passing Zones (%)
Twio-Way Flow 0 20 40 60 a0 100
Rate, v, (peth)
Directional Split = 50/50
= 200 0.0 10.1 17.2 0.2 21.0 214
400 0.0 124 19.0 227 2348 244
600 0.0 nz 16.0 187 19.7 20.5
B0 0.0 90 12.3 141 14.5 15.4
1400 0.0 16 5.5 6.7 13 14
2000 0.0 18 29 37 41 44
2600 0.0 1.1 1.6 20 23 24
3200 0.0 0.7 0.9 1.1 1.2 1.4
Directional Split = G0/40
= 200 16 na 17.2 225 231 237
400 0.5 ni 16.2 207 21.5 22.2
GO0 0.0 ns 15.2 189 19.8 0.7
800 0.0 16 10.3 130 137 14.4
1400 0.0 7 54 1.1 16 8.1
2000 0.0 23 34 16 40 43
= 2600 0.0 09 14 19 21 2.2
Directional Split = 70730
= 200 28 134 19.1 248 25.2 25.5
400 1.1 125 17.3 220 22.6 23.2
600 0.0 Nne 154 19.1 20.0 2049
800 0.0 11 10.5 133 14.0 14.6
1400 0.0 33 5.6 14 19 8.3
= 2000 0.0 14 49 35 19 4.2
Directional Split = 80/20
= 200 51 175 24.3 no N3 3.6
400 25 158 21.5 211 216 28.0
600 0.0 14.0 18.6 232 2349 245
B0 0.0 93 127 16.0 16.5 17.0
1400 0.0 45 £.7 &7 9.1 9.5
= 2000 0.0 24 34 45 41 49
Directional Split = 90010
= 200 LY 216 294 nz 314 316
400 24 19.0 256 KY) 325 324
B0 0.0 163 218 212 1.6 8.0
B0 0.0 1049 14.8 186 19.0 19.4
=1400 0.0 55 1.8 10.0 0.4 10.7
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Drugi parametri toka

Vv

P
v/iC = —
C
vic = volume to capacity ratio;
c = two-way segment capacity—normally 3,200 pc/h for two-way segment
and 1,700 for a directional segment; and
v, = passenger-car equivalent tlow rate for peak 15-min period (pe/h).
V
VkmT s = 0.25 L,
PHF
VkmT,; = total travel on the analysis segment during the peak 15-min period

(veh-km), and
L, = total length of the analysis segment (km).



VKkmTg, =V * L,

VkmTg, = total travel on the analysis segment during the peak hour (veh-km).
VkmT
TT15 —
ATS
TT,s = total travel time for all vehicles on the analyzed segment during the

peak 15-min period (veh-h).



