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The purpose of this research was to study capacity and level of service of uninterrupted
flow facilities analysis program to help in analyzing capacity and level of service of ways with
the aim to accuracy in working and enhance speed and also making decision in designing
highways. This research based on standard of capacity and level of service according to the
standard of Highway Capacity Manual (TRB, 2000). The program comprises of 5 main parts:
ending capacity and level of service of uninterrupted flow facilities analysis program for Two
Lane Highways, Multilane Highways, Basic Freeways sections, Freeways Weaving and Ramps

and Ramp junctions.
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program testing show conveniently and accelerate the analysis report for efficient usage.
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Type of Terrain
Range of Two-Way Range of Directional For ATS For PTSF
Flow Flow Determination Determination
Rates (pc/h) Rates (pc/h) Level Rolling Level Rolling
0-600 0-300 1.00 0.71 1.00 0.77
> 600-1200 >300-600 1.00 0.93 1.00 0.94
> 1200 > 600 1.00 0.99 1.00 1.00

31: HCM (2000)
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Grade Adjustment Factor, f,

Grade Length of Range of Directional Flow Rates v, (pc/h)

(%) Grade (km) 0-300 > 300-600 > 600
>3.0<35 0.4 0.81 1.00 1.00
0.8 0.79 1.00 1.00

1.2 0.77 1.00 1.00

1.6 0.76 1.00 1.00

2.4 0.75 0.99 1.00

3.2 0.75 0.97 1.00

4.8 0.75 0.95 0.97

> 6.4 0.75 0.94 0.95
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Grade Adjustment Factor, f

Grade Length of Range of Directional Flow Rates v, (pc/h)
(%) Grade (km) 0-300 > 300-600 > 600
>35<45 0.4 0.79 1.00 1.00
0.8 0.76 1.00 1.00
12 0.72 1.00 1.00
1.6 0.69 0.93 1.00
2.4 0.68 0.92 1.00
3.2 0.66 0.91 1.00
4.8 0.65 0.91 0.96
> 6.4 0.65 0.90 0.96
>45<55 0.4 0.75 1.00 1.00
0.8 0.65 0.93 1.00
12 0.60 0.89 1.00
1.6 0.59 0.89 1.00
2.4 0.57 0.86 0.99
3.2 0.56 0.85 0.98
4.8 0.56 0.84 0.97
> 6.4 0.55 0.82 0.93
>55<6.5 0.4 0.63 0.91 1.00
0.8 0.57 0.85 0.99
1.2 0.52 0.83 0.97
1.6 0.51 0.79 0.97
2.4 0.49 0.78 0.95
3.2 0.48 0.78 0.94
4.8 0.46 0.76 0.93
=64 0.45 0.76 0.93
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Grade Adjustment Factor, f

Grade Length of Range of Directional Flow Rates v, (pc/h)
(%) Grade (km) 0-300 > 300-600 > 600
>6.5 0.4 0.59 0.86 0.98
0.8 0.48 0.76 0.94

12 0.44 0.74 0.91

1.6 0.41 0.70 0.91

2.4 0.40 0.67 0.91

32 0.39 0.67 0.89

4.8 0.39 0.66 0.88

> 6.4 0.38 0.66 0.87

31: HCM (2000)
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Grade Adjustment Factor, f

Grade Length of Range of Directional Flow Rates v, (pc/h)
(%) Grade (km) 0-300 >300-600 > 600
>3.0<3.5 0.4 1.00 0.92 0.92
0.8 1.00 0.93 0.93
1.2 1.00 0.93 0.93
1.6 1.00 0.93 0.93
2.4 1.00 0.94 0.94
3.2 1.00 0.95 0.95
4.8 1.00 0.97 0.96

=64 1.00 1.00 0.97
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Grade Adjustment Factor, f

Grade Length of Range of Directional Flow Rates v, (pc/h)
(%) Grade (km) 0-300 > 300-600 > 600
>35<45 0.4 1.00 0.94 0.92
0.8 1.00 0.97 0.96
1.2 1.00 0.97 0.96
1.6 1.00 0.97 0.97
2.4 1.00 0.97 0.97
3.2 1.00 0.98 0.98
4.8 1.00 1.00 1.00
> 6.4 1.00 1.00 1.00
>45<55 0.4 1.00 1.00 0.97
0.8 1.00 1.00 1.00
1.2 1.00 1.00 1.00
1.6 1.00 1.00 1.00
2.4 1.00 1.00 1.00
32 1.00 1.00 1.00
4.8 1.00 1.00 1.00
> 6.4 1.00 1.00 1.00
>55<6.5 0.4 1.00 1.00 1.00
0.8 1.00 1.00 1.00
1.2 1.00 1.00 1.00
1.6 1.00 1.00 1.00
2.4 1.00 1.00 1.00
3.2 1.00 1.00 1.00
4.8 1.00 1.00 1.00
> 6.4 1.00 1.00 1.00
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Grade Adjustment Factor, f

Grade Length of Range of Directional Flow Rates v, (pc/h)
(%) Grade (km) 0-300 > 300-600 > 600
>6.5 0.4 1.00 1.00 1.00
0.8 1.00 1.00 1.00

12 1.00 1.00 1.00

1.6 1.00 1.00 1.00

2.4 1.00 1.00 1.00

32 1.00 1.00 1.00

4.8 1.00 1.00 1.00

> 6.4 1.00 1.00 1.00

#31: HCM (2000)
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M3197 8 50UIANYA (B, 1Az E,) v09939mauuaniena 1l dmsunisun ATS uag PTSF

Type of Terrain
Range of Range of For ATS For PTSF
Vehicle Two-Way Flow Directional Flow Determination Determination
Type Rates (pc/h) Rates (pc/h) Level Rolling Level Rolling
Trucks, E, 0-600 0-300 1.7 2.5 1.1 1.8
> 600-1200 >300-600 1.2 1.9 1.1 1.5
> 1200 > 600 1.1 1.5 1.0 1.0
RVs, E, 0-600 0-300 1.0 1.1 1.0 1.0
> 600-1201 >300-601 1.0 1.1 1.0 1.0
> 1200 > 600 1.0 1.1 1.0 1.0

31: HCM (2000)
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Passenger-Car Equivalent for Trucks, E

Grade Length of Grade Range of Directional Flow Rates, v, (pc/h)
(%) (km) 0-300 > 300-600 > 600
>3.0<35 0.4 2.5 1.9 1.5
0.8 3.5 2.8 2.3
1.2 4.5 3.9 2.9
1.6 5.1 4.6 3.5
2.4 6.1 5.5 4.1
3.2 7.1 5.9 4.7
4.8 8.2 6.7 53

> 6.4 9.1 7.5 5.7
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Passenger-Car Equivalent for Trucks, E..

Grade Length of Grade Range of Directional Flow Rates, v, (pc/h)
(%) (km) 0-300 > 300-600 > 600
>35<45 0.4 3.6 2.4 1.9
0.8 5.4 4.6 3.4
1.2 6.4 6.6 4.6
1.6 7.7 6.9 5.9
2.4 9.4 8.3 7.1
3.2 10.2 9.6 8.1
4.8 113 11.0 8.9
> 6.4 12.3 11.9 9.7
>45<55 0.4 4.2 3.7 2.6
0.8 6.0 6.0 5.1
1.2 7.5 7.5 7.5
1.6 9.2 9.0 8.9
2.4 10.6 10.5 10.3
3.2 11.8 11.7 113
4.8 13.7 13.5 12.4
> 6.4 153 15.0 125
>55<6.5 0.4 4.7 4.1 3.5
0.8 7.2 7.2 7.2
1.2 9.1 9.1 9.1
1.6 10.3 10.3 10.2
2.4 11.9 11.8 11.7
3.2 12.8 12.7 12.6
4.8 14.4 14.3 14.2
> 6.4 15.4 15.2 15.0
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Passenger-Car Equivalent for Trucks, E..

Grade Length of Grade Range of Directional Flow Rates, v, (pc/h)

(%) (km) 0-300 > 300-600 > 600
>6.5 0.4 5.1 4.8 4.6
0.8 7.8 7.8 7.8
12 9.8 9.8 9.8

1.6 10.4 10.4 10.3

2.4 12.0 11.9 11.8

32 12.9 12.8 12.7

4.8 14.5 14.4 143

> 6.4 15.4 153 15.2

31: HCM (2000)
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Passenger-Car Equivalent for RVs, E,

Grade Length of Grade Range of Directional Flow Rates, v, (pc/h)
(%) (km) 0-300 > 300-600 > 600
>3.0<35 0.4 1.1 1.0 1.0
0.8 1.2 1.0 1.0
1.2 1.2 1.0 1.0
1.6 1.3 1.0 1.0
2.4 1.4 1.0 1.0
32 1.4 1.0 1.0
4.8 1.5 1.0 1.0

> 6.4 1.5 1.0 1.0
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Passenger-Car Equivalent for RVs, E,

Grade Length of Grade Range of Directional Flow Rates, v, (pc/h)
(%) (km) 0-300 > 300-600 > 600

>35<45 0.4 1.3 1.0 1.0
0.8 13 1.0 1.0

12 1.3 1.0 1.0

1.6 1.4 1.0 1.0

2.4 1.4 1.0 1.0

3.2 1.4 1.0 1.0

4.8 1.4 1.0 1.0

> 6.4 1.5 1.0 1.0

>45<55 0.4 1.5 1.0 1.0
0.8 1.5 1.0 1.0

1.2 1.5 1.0 1.0

1.6 1.5 1.0 1.0

2.4 1.5 1.0 1.0

3.2 1.5 1.0 1.0

4.8 1.6 1.0 1.0

> 6.4 1.6 1.0 1.0

>55<6.5 0.4 1.5 1.0 1.0
0.8 1.5 1.0 1.0

1.2 1.5 1.0 1.0

1.6 1.6 1.0 1.0

2.4 1.6 1.0 1.0

32 1.6 1.0 1.0

4.8 1.6 12 1.0

> 6.4 1.6 1.5 12
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M3 10 (99)

Passenger-Car Equivalent for RVs, E,

Length of Grade Range of Directional Flow Rates, v, (pc/h)
Grade (%) (km) 0-300 > 300-600 > 600
>6.5 0.4 1.6 1.0 1.0
0.8 1.6 1.0 1.0
12 1.6 1.0 1.0
1.6 1.6 1.0 1.0
2.4 1.6 1.0 1.0
32 1.6 1.0 1.0
4.8 1.6 1.3 1.3
> 6.4 1.6 1.5 1.4

31: HCM (2000)
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Passenger-Car Equivalent for Trucks, E.

Grade Length of Grade ~ Range of Directional Flow Rates v, (pc/h)
(%) (km) 0-300 > 300-600 > 600 RVs, E,

>3.0<3.5 0.4 1.0 1.0 1.0 1.0
0.8 1.0 1.0 1.0 1.0

1.2 1.0 1.0 1.0 1.0

1.6 1.0 1.0 1.0 1.0

2.4 1.0 1.0 1.0 1.0

3.2 1.0 1.0 1.0 1.0

4.8 1.4 1.0 1.0 1.0

> 6.4 1.5 1.0 1.0 1.0

>3.5<4.5 0.4 1.0 1.0 1.0 1.0
0.8 1.0 1.0 1.0 1.0

1.2 1.0 1.0 1.0 1.0

1.6 1.0 1.0 1.0 1.0

2.4 1.1 1.0 1.0 1.0

3.2 1.4 1.0 1.0 1.0

4.8 1.7 1.1 1.2 1.0

=64 2.0 1.5 14 1.0
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Passenger-Car Equivalent for Trucks, E;

Grade Length of Grade ~ Range of Directional Flow Rates v, (pc/h)

(%) (km) 0-300 > 300-600 > 600 RVs, E,

>45<55 0.4 1.0 1.0 1.0 1.0

0.8 1.0 1.0 1.0 1.0

1.2 1.0 1.0 1.0 1.0

1.6 1.0 1.0 1.0 1.0

2.4 1.1 12 1.2 1.0

3.2 1.6 1.3 1.5 1.0

4.8 2.3 1.9 1.7 1.0

> 6.4 3.3 2.1 1.8 1.0

>55<6.5 0.4 1.0 1.0 1.0 1.0

0.8 1.0 1.0 1.0 1.0

1.2 1.0 1.0 1.0 1.0

1.6 1.0 1.2 1.2 1.0

2.4 1.5 1.6 1.6 1.0

3.2 1.9 1.9 1.8 1.0

4.8 33 2.5 2.0 1.0

> 6.4 4.3 3.1 2.0 1.0

>6.5 0.4 1.0 1.0 1.0 1.0

0.8 1.0 1.0 1.0 1.0

1.2 1.0 1.0 1.3 1.0

1.6 1.3 1.4 1.6 1.0

2.4 2.1 2.0 2.0 1.0

3.2 2.8 2.5 2.1 1.0

4.8 4.0 3.1 2.2 1.0

> 6.4 4.8 3.5 2.3 1.0

131 HCM (2000)
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Difference Between FFS and Passenger-Car Equivalent for Trucks at Crawl Speeds, E .

Truck Range of Directional Flow Rates v, (pc/h)
Crawl Speed (km/h) 0-300 > 300-600 > 600
<20 4.4 2.8 1.4
40 14.3 9.6 5.7
=60 34.1 23.1 13.0

31: HCM (2000)
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Reduction in Average Travel Speed (km/h)

Two-Way Demand Flow
No-Passing Zones (%)

Rate, v, (pc/h)

0 20 40 60 80 100

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 43 5.7 6.3 7.3
600 0.0 2.5 3.8 4.9 5.5 6.2
800 0.0 2.2 3.1 3.9 43 4.9
1000 0.0 1.8 2.5 32 3.6 4.2
1200 0.0 1.3 2.0 2.6 3.0 34
1400 0.0 0.9 1.4 1.9 23 2.7
1600 0.0 0.9 1.3 1.7 2.1 24
1800 0.0 0.8 1l 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

31: HCM (2000)
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1AE
Opposing Demand No-Passing Zones (%)

Flow Rate, v, (pc/h) <20 40 60 80 100

FFS = 110 km/h
<100 1.7 3.5 45 4.8 5.0
200 3.5 53 6.2 6.5 6.8
400 2.6 3.7 4.4 4.5 4.7
600 2.2 2.4 2.8 3.1 3.3
800 1.1 1.6 2.0 22 2.4
1000 1.0 1.3 1.7 1.8 1.9
1200 0.9 1.3 1.5 1.6 1.7
1400 0.9 1.2 1.4 1.4 1.5
= 1600 0.9 1.1 1.2 1.2 1.3

FFS = 100 km/h
<100 12 2.7 4.0 4.5 4.7
200 3.0 4.6 5.9 6.4 6.7
400 2.3 3.3 4.1 4.4 4.6
600 1.8 2.1 2.6 3.0 3.2
800 0.9 1.4 1.8 2.1 2.3
1000 0.9 1.1 1.5 1.7 1.9
1200 0.8 1.1 1.4 1.5 1.7
1400 0.8 1.0 1.3 1.3 1.4
> 1600 0.8 1.0 1.1 1.1 1.2

FFS =90 km/h
<100 0.8 1.9 3.6 4.2 4.4
200 2.4 3.9 5.6 6.3 6.6

400 2.1 3.0 3.8 43 4.5
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Opposing Demand No-Passing Zones (%)
Flow Rate, v, (pc/h) <20 40 60 80 100
FFS = 90 km/h
600 1.4 1.8 2.5 2.9 3.1
800 0.8 1.1 1.7 2.0 2.2
1000 0.8 0.9 1.3 1.5 1.8
1200 0.8 0.9 1.2 1.4 1.6
1400 0.8 0.9 1.1 1.2 1.4
= 1600 0.8 0.9 0.9 0.9 1.1
FFS = 80 km/h
<100 0.3 1.1 3.1 3.9 4.1
200 1.9 3.2 53 6.2 6.5
400 1.8 2.6 35 42 4.4
600 1.0 1.5 2.3 2.8 3.0
800 0.6 0.9 1.5 1.9 2.1
1000 0.6 0.7 1.1 1.4 1.8
1200 0.6 0.7 1.1 1.3 1.6
1400 0.6 0.7 1.0 1.1 1.3
= 1600 0.6 0.7 0.8 0.8 1.0
FFS = 70 km/h
<100 0.1 0.6 2.7 3.6 3.8
200 1.5 2.6 5.0 6.1 6.4
400 1.5 0.8 3.2 4.1 43
600 0.7 0.5 2.1 2.7 2.9
800 0.5 0.5 1.3 1.8 2.0

1000 0.5 0.5 1.0 1.3 1.8
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Opposing Demand No-Passing Zones (%)
Flow Rate, v, (pc/h) <20 40 60 80 100
FFS =70 km/h
1200 0.5 0.5 1.0 1.2 1.6
1400 0.5 0.5 1.0 1.0 1.2
= 1600 0.5 0.5 0.7 0.7 0.9

31: HCM (2000)
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Increase in Percent Time-Spent-Following (%)

Two-Way Flow No-Passing Zones (%)

Rate, v, (pc/h) 0 20 40 60 80 100

Directional Split = 50/50

<200 0.0 10.1 17.2 20.2 21.0 21.8
400 0.0 12.4 19.0 22.7 23.8 24.8
600 0.0 11.2 16.0 18.7 19.7 20.5
800 0.0 9.0 12.3 14.1 14.5 15.4
1400 0.0 3.6 5.5 6.7 7.3 7.9
2000 0.0 1.8 2.9 3.7 4.1 4.4
2600 0.0 1.1 1.6 2.0 23 24

3200 0.0 0.7 0.9 1.1 1.2 1.4
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Increase in Percent Time-Spent-Following (%)

Two-Way Flow No-Passing Zones (%)

Rate, v, (pc/h) 0 20 40 60 80 100

Directional Split = 60/50

<200 1.6 11.8 17.2 22.5 23.1 23.7
400 0.5 11.7 16.2 20.7 21.5 22.2
600 0.0 11.5 15.2 18.9 19.8 20.7
800 0.0 7.6 10.3 13.0 13.7 14.4
1400 0.0 3.7 5.4 7.1 7.6 8.1
2000 0.0 23 3.4 3.6 4.0 43

= 2600 0.0 0.9 1.4 1.9 2.1 2.2

Directional Split = 70/30

<200 2.8 13.4 19.1 24.8 25.2 25.5
400 1.1 12.5 17.3 22.0 22.6 23.2
600 0.0 11.6 15.4 19.1 20.0 20.9
800 0.0 7.7 10.5 133 14.0 14.6
1400 0.0 3.8 5.6 7.4 7.9 8.3

Directional Split = 70/30

= 2000 0.0 1.4 4.9 3.5 3.9 4.2

Directional Split = 80/20

<200 5.1 17.5 24.3 31.0 313 31.6
400 2.5 15.8 21.5 27.1 27.6 28.0
600 0.0 14.0 18.6 232 239 245
800 0.0 9.3 12.7 16.0 16.5 17.0
1400 0.0 4.6 6.7 8.7 9.1 9.5

= 2000 0.0 24 34 4.5 4.7 4.9
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Increase in Percent Time-Spent-Following (%)

Two-Way Flow No-Passing Zones (%)

Rate, v, (pc/h) 0 20 40 60 80 100

Directional Split = 90/10

<200 5.6 21.6 29.4 37.2 37.4 37.6
400 24 19.0 25.6 322 325 32.8
600 0.0 16.3 21.8 27.2 27.6 28.0
800 0.0 10.9 14.8 18.6 19.0 19.4

21400 0.0 5.5 7.8 10.0 10.4 10.7

31: HCM (2000)
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Opposing Demand No-Passing Zones (%)

Flow Rate, v, (pc/h) <20 40 60 80 100

FFS =110 km/h

<100 10.1 17.2 20.2 21 21.8
200 12.4 19 22.7 23.8 24.8
400 9 12.3 14.1 14.4 15.4
600 53 7.7 9.2 9.7 10.4
800 3 4.6 5.7 6.2 6.7
1000 1.8 2.9 3.7 4.1 4.4
1200 1.3 2 2.6 2.9 3.1
1400 0.9 1.4 1.7 1.9 2.1

> 1600 0.7 0.9 1.1 1.2 1.4
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Opposing Demand No-Passing Zones (%)
Flow Rate, v, (pc/h) <20 40 60 80 100
FFS = 100 km/h
<100 8.4 14.9 20.9 22.8 26.6
200 11.5 18.2 24.1 26.2 29.7
400 8.6 12.1 14.8 15.9 18.1
600 5.1 7.5 9.6 10.6 12.1
800 2.8 4.5 5.9 6.7 7.7
1000 1.6 2.8 3.7 43 4.9
1200 1.2 1.9 2.6 3.0 34
1400 0.8 1.3 1.7 2.0 2.3
= 1600 0.6 0.9 1.1 1.2 1.5
FFS =90 km/h
<100 6.7 12.7 21.7 24.5 31.3
200 10.5 17.5 254 28.6 34.7
400 8.3 11.8 15.5 17.5 20.7
600 4.9 7.3 10.0 11.5 13.9
800 2.7 4.3 6.1 7.2 8.8
1000 L.5 2.7 3.8 4.5 54
1200 1.0 1.8 2.6 3.1 3.8
1400 0.7 1.2 1.7 2.0 2.4
= 1600 0.6 0.9 1.2 1.3 1.5
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Opposing Demand No-Passing Zones (%)
Flow Rate, v, (pc/h) <20 40 60 80 100
FFS = 80 km/h
<100 5.0 10.4 224 26.3 36.1
200 9.6 16.7 26.8 31.0 39.6
400 7.9 11.6 16.2 19.0 23.4
600 4.7 7.1 10.4 12.4 15.6
800 2.5 4.2 6.3 7.7 9.8
1000 1.3 2.6 3.8 4.7 5.9
1200 0.9 1.7 2.6 32 4.1
1400 0.6 1.1 1.7 2.1 2.6
= 1600 0.5 0.9 1.2 1.3 1.6
FFS =70 km/h
<100 3.7 8.5 23.2 28.2 41.6
200 8.7 16.0 28.2 33.6 45.2
400 7.5 11.4 16.9 20.7 26.4
FFS =70 km/h
600 4.5 6.9 10.8 13.4 17.6
800 23 4.1 6.5 8.2 11.0
1000 1.2 2.5 3.8 4.9 6.4
1200 0.8 1.6 2.6 33 4.5
1400 0.5 1.0 1.7 2.2 2.8
> 1600 0.4 0.9 1.2 1.3 1.7

31: HCM (2000)
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Opposing Demand Flow Rate, v, (pc/h) a b
<200 —0.013 0.668
400 —0.057 0.479
600 —0.100 0.413
800 0173 0.349
1000 ~0.320 0.276
1200 —0.430 0.242
1400 —0.522 0.225
= 1600 —0.665 0.199

#31: HCM (2000)
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Directional Flow Rate (pc/h) Optimal Passing Lane Length (km)
100 <0.80
200 >0.80-1.20
400 >1.20-1.60
=700 >1.60-3.20

31: HCM (2000)
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Directional Flow Rate Downstream Length of Roadway Affected, L, (km)
(pe/h) Percent Time-Spent-Following Average Travel Speed
<200 20.9 2.8
400 13.0 2.8
700 9.1 2.8
21000 5.8 2.8

11: HCM (2000)
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Directional Flow Rate

Average Travel Speed Percent Time-Spent-Following
(pc/h)
0-300 1.08 0.58
> 300-600 1.10 0.61
> 600 1.11 0.62

131: HCM (2000)
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Directional Flow Rate Average Travel Percent Time-Spent-
(pc/h) Speed \Following
0-300 1.02 0.20
> 300-600 1.07 0.21
> 600 1.14 0.23

31: HCM (2000)
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M99 22 NN MUUATZADUT MITIHTUN AU LAZNNHANHAFOIN

Level of Density Range for Density Range for
Service Basic Freeway sections Multilane Highways
(pc/km/In) (pc/km/In)

A 0-7 0-7

B >7-11 >7-11

C >11-16 >11-16

D >16-22 >16-22

E >22-28 >22-(25-28) depending on FFS

F >28 >(25-28) depending on FFS

31 Roess et al. (2004)
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LOS
Criteria
A B C D E
FFS =120 km/h
Maximum density (pc/km/In) 7 11 16 22 28
Minimum speed (km/h) 120.0 120.0 114.6 99.6 85.7
Maximum v/c 0.35 0.55 0.77 0.92 1.00
Maximum service flow rate (pc/h/In) 840 1320 1840 2200 2400
FFS =110 km/h
Maximum density (pc/kmln) 7 11 16 22 28
Minimum speed (km/h) 110.0 110.0 108.5 97.2 83.9
Maximum v/c 0.33 0.51 0.74 0.91 1.00

Maximum service flow rate (pc/h/In) 770 1210 1740 2135 2350
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LOS
Criteria
A B C D E
FFS =100 km/h
Maximum density (pc/km/In) 7 11 16 22 28
Minimum speed (km/h) 100.0 100.0 100.0 93.8 82.1
Maximum v/c 0.30 0.48 0.70 0.90 1.00
Maximum service flow rate (pc/h/In) 700 1100 1600 2065 2300
FFS =90 km/h
Maximum density (pc/km/In) 7 11 16 22 28
Minimum speed (km/h) 90.0 90.0 90.0 89.1 80.4
Maximum v/c 0.28 0.44 0.64 0.87 1.00
Maximum service flow rate (pc/h/In) 630 990 1440 1955 2250
ﬁ%ﬂ: HCM (2000)
ﬂTi'N‘ﬁ 24 Lﬂm“ﬁﬁWWHﬂﬁzﬁ‘Uﬂgﬂ']ﬁﬁ?ﬁ%ﬂﬂ?\iﬁﬁ?\i'ﬁﬁﬁlﬂﬂgﬂﬂﬂﬁlﬁ
LOS
Criteria
A B C D E
FFS =100 km/h
Maximum density (pc/km/In) 7 11 16 22 25
Minimum speed (km/h) 100.0 100.0 98.4 91.5 88.0
Maximum v/c 0.32 0.5 0.72 0.92 1.00
Maximum service flow rate (pc/h/In) 700 1100 1575 2015 2200
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M5199 24 (99)

LOS
Criteria
A B C D E
FFS =90 km/h
Maximum density (pc/km/In) 7 11 16 22 26
Minimum speed (km/h) 90.0 90.0 89.8 84.7 80.8
Maximum v/c 0.30 0.47 0.68 0.89 1.00
Maximum service flow rate (pc/h/In) 630 990 1435 1860 2100
FFS = 80 km/h
Maximum density (pc/km/In) 7 11 16 22 27
Minimum speed (km/h) 80.0 80.0 80.0 77.6 74.1
Maximum v/c 0.28 0.44 0.64 0.85 1.00
Maximum service flow rate (pc/h/In) 560 880 1280 1705 2000
FFS =70 km/h
Maximum density (pc/km/In) 7 11 16 22 28
Minimum speed (km/h) 70.0 70.0 70.0 69.6 67.9
Maximum v/c 0.26 0.41 0.59 0.81 1.00
Maximum service flow rate (pc/h/In) 490 770 1120 1530 1900

31: HCM (2000)
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Lane Width (m) Reduction in Free-Flow Speed, f, , (km/h)
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3.2 5.6
3.1 8.1
3.0 10.6

31: HCM (2000)
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Reduction in Free-Flow Speed, f, . (km/h)

Right-Shoulder Lateral Clearance
Lanes in One Direction

(m)
2 3 4 >5
=18 0.0 0.0 0.0 0.0
1.5 1.0 0.7 0.3 0.2
1.2 1.9 1.3 0.7 0.4
0.9 2.9 1.9 1 0.6
0.6 3.9 2.6 1.3 0.8
0.3 4.8 8.3 1.6 1.1
0.0 5.8 3.9 1.9 1.3

31: HCM (2000)
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Number of Lanes (One Direction) Reduction in Free-Flow Speed, £ (km/h)
>5 0.0
4 2.4
3 4.8
2 7.3

31: HCM (2000)
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Interchanges per Kilometer Reduction in Free-Flow Speed, f,, (km/h)
<03 0.0
0.4 1.1
0.5 2.1
0.6 3.9
0.7 5.0
0.8 6.0
0.9 8.1
1.0 9.2
1.1 10.2
1.2 12.1

31: HCM (2000)
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Lane Width (m) Reduction in Free-Flow Speed, f, ,, (km/h)
3.6 0.0
3.5 1.0
34 2.1
33 3.1
32 5.6
3.1 8.1
3.0 10.6

131: HCM (2000)
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M319N 30 fdsznoulSuud FFS dmsuszezidana laad an i ananuauun19vaaviag

FOINN
Four-Lane Highways Six-Lane Highways
Total Lateral Reduction in FFS Total Lateral Reduction in FFS
Clearancea’ (km/h) Clearancea’ (km/h)
(m) (m)
3.6 0.0 3.6 0.0
3.0 0.6 3.0 0.6
2.4 1.5 2.4 1.5
1.8 2.1 1.8 2.1
1.2 3.0 1.2 2.7
0.6 5.8 0.6 4.5
0.0 8.7 0.0 6.3

131: HCM (2000)
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31: HCM (2000)
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M13190 33 501IANYAdIMTVIOUITNN 501AYANT 1AZIO RV DUFNNIEIEMTUaNIN

UUINANE) VOINNAIY LASNNHANHAIETOIN

Type of Terrain
Factor
Level Rolling Mountainous
E, (trucks and buses) 1.5 2.5 4.5
E, (RVs) 1.2 2 4

31: HCM (2000)
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Upgrade Length

Percentage of Trucks and Buses

(%) (km) 2 4 5 6 8 10 15 20 25

<2 All 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.0-0.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

>0.4-0.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
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ET
Upgrade Length
Percentage of Trucks and Buses
>2-3 >0.8-1.2 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
>12-1.6 2.0 2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5
>1.6-24 25 2.5 2.5 2.5 2.0 2.0 20 20 20
>24 3.0 3.0 2.5 2.5 2.0 2.0 20 20 20
0.0-0.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
>04-0.8 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5
>3-4 >0.8-1.2 25 2.5 2.0 2.0 2.0 2.0 20 20 20
>12-1.6 3.0 3.0 2.5 2.5 2.5 2.5 20 20 20
>1.624 35 3.5 3.0 3.0 3.0 3.0 25 25 25
>24 4.0 3.5 3.0 3.0 3.0 3.0 25 25 25
0.0-0.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
>0.4-0.8 3.0 2.5 2.5 2.5 2.0 2.0 20 20 20
>4-5 >0.8-1.2 3.5 3.0 3.0 3.0 2.5 2.5 25 25 25
>12-1.6 4.0 3.5 3.5 3.5 3.0 3.0 30 30 3.0
(%) (km) 2 4 5 6 8 10 15 20 25
>4-5 >1.6 5.0 4.0 4.0 4.0 3.5 3.5 3.0 3.0 3.0
0.0-0.4 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5
>0.4-0.5 4.0 3.0 2.5 2.5 2.0 20 20 20 2.0
>5-6 >0.5-08 45 4.0 3.5 3.0 2.5 25 25 25 2.5
>0.8-1.2 5.0 4.5 4.0 3.5 3.0 30 3.0 3.0 3.0
>1.2-1.6 5.5 5.0 4.5 4.0 3.0 30 3.0 3.0 3.0
> 1.6 6.0 5.0 5.0 4.5 3.5 3.5 35 35 3.5
0.0-0.4 4.0 3.0 2.5 2.5 2.5 25 20 20 2.0
>0.4-05 45 4.0 3.5 3.5 3.5 30 25 25 2.5
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Upgrade Length

E

T

Percentage of Trucks and Buses

>6 >0.5-0.8 5.0 4.5 4.0 4.0 3.5 3.0 2.5 2.5 2.5
>0.8-1.2 5.5 5.0 4.5 4.5 4.0 3.5 3.0 3.0 3.0
>1.2-1.6 6.0 5.5 5.0 5.0 4.5 4.0 3.5 3.5 3.5
>1.6 7.0 6.0 5.5 5.5 5.0 4.5 4.0 4.0 4.0
a: HCM (2000)
M51911 35 SOUIANYAAIMTUID RV UUNNaIAFUdY
ER
Grade Length
Percentage of RVs
(%) (km)

2 4 5 6 8 10 15 20 25
<2 All 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
>2-3 0.0-0.8 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
>0.8 3.0 1.5 1.5 1.5 1.5 1.5 1.2 1.2 1.2
0.0-04 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
>34 >0.4-0.8 2.5 2.5 2.0 2.0 2.0 2.0 1.5 1.5 1.5
>0.8 3.0 2.5 2.5 2.5 2.0 2.0 2.0 1.5 1.5
0.0-04 2.5 2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5
>4-5 >0.4-0.8 4.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0
>0.8 4.5 3.5 3.0 3.0 3.0 2.5 2.5 2.0 2.0
0.0-04 4.0 3.0 2.5 2.5 2.5 2.0 2.0 2.0 1.5
>5 >0.4-0.8 6.0 4.0 4.0 3.5 3.0 3.0 2.5 2.5 3.0
>0.8 6.0 4.5 4.0 4.5 3.5 3.0 3.0 2.5 2.0

131: HCM (2000)
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M3199 36 501ANYAdIMTVIOVTINN a0 lAgaNT VUNAIAAY

ET
Downgrade Length
Percentage of Trucks
(%) (km) 5 10 15 20
<4 All 1.5 1.5 1.5 1.5
4-5 0.0-0.8 1.5 1.5 1.5 1.5
>0.8 2.0 2.0 2.0 1.5
>5-6 0.0-0.4 1.5 1.5 1.5 1.5
>0.4-0.8 5.5 4.0 4.0 3.0
>6 >0.8 1.5 1.5 1.5 1.5
0.0-0.4 7.5 6.0 5.5 4.5

31: HCM (2000)
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4. W lud i (Weaving)

Y o = @ 1 Y A ' d‘ ci d'
713 JANU MUERI MIAAFIUAUYBINTZUADTINTADIANY HI o IANINNAAE NN 1)
a o { 1 4 1 a&‘ H 19
Tudigmudeanuveanis Taed litinTesironruqunszuassiasaes Aunn1s ludnu
. a X2 a0 A4 X 4 Y 1 i Yo A A .
(Weaving Areas) WINAVUNADIUDNUNNITIUG (Merge Areas) agﬂﬂaﬂuwumaﬂ (Diverge
Areas) M@ lun wieilen1auenidn (On-ramp) glndnunisuensen (Off-ramp) Nogaalal

110 TagindeanaliseanaieFouasnueg a4 1wi 7

e

¥

d‘ = d' Y o
MNN 7 ‘Wu‘ﬂﬂﬁulfllﬂﬂu
#31: HCM (2000)
Y @ A 4 [
4.1 ﬂ’JﬁJfJ'I’J"’U’ENﬂﬁUlGUD uazaﬂymzwuwmi"lm

(% I v { o o 1 A
mmmaﬂlaﬁmillsuﬂjﬂu L‘]Juaﬂ‘yma:ﬁmﬂtyu”|fm@miﬂ@mmuﬁ}mljﬂnﬂmﬁmm

NIAIU MITAANVE1IVINS M nuLaas laaanIng 8

0.60 m: 3.70 m.

\
/ Length of Weaving Segment \

MUN 8 MIannuevednslud

31: HCM (2000)
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4 1 k4
A A

wunms ldsulumsansilaena luutsoondlu 3 davme Ao wunms ludnu

1/521aM A, B uag C awaadlun i 9, 10 uag 11

a. RAMP—WEAVE

b. MAJOR—WEAVE

A‘m._ﬁ\_ _.-"’C
-__,_______' _______ ______,—-
E Ao “umia WS N
AUV L. T "dEY IRy WV \NA _"‘*-a_.__‘—
B ~D

d' dy ~ Yo
HMNN 9 Wu“lflﬂ"liul”lnﬂuuﬂll A

131: HCM (2000)
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a. MAJOR—WEAVE WITH LANE BALANCE AT EXIT GORE

A - —
e o o e o — — — — — — — — — — —— — C
[ —————— -
—_— = —~ = <
B — -““-""'-ﬂ“_“
—~D
b. MAJOR-WEAVE WITH MERGE AT ENTRY GORE
A~ _ — —-C
§,— ————————————— —

c. MAJOR-WEAVE WITH MERGE AT ENTRY GORE
AND LANE BALANCE AT EXIT GORE

! g { (-7
M 10 wunms vty B

31 : HCM (2000)
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a. MAJOR—WEAVE WITHOUT LANE BALANCE OR MERGING

A\“—-_\—— ________________ _C
>_————Xb—{b——;=__{’____=_
e =
B— :D
b. TWO—SIDED WEAVE C
AN i P T goF —
B

d' dy A Y o
NN 11 ‘Wu‘nmi"leummmu C
31 : HCM (2000)
[ a [ ¥ H [ I~ [ {
wanmsnnsanmuinms lvinuezidludsznnlaamsoaglidasesei 37

d' a dy d' 9 v
M1319N0 37 fﬂﬁ‘Wﬂ15m1ﬁ1ﬂiglﬂﬂwuﬂﬂ151"1}’3ﬂu

Number of Lane Changes Required by Number of Lane Changes Required by
Movement ,v_, Movement ,v_,
0 1 >2
0 Type B Type B Type C
1 Type B Type A N/A
>2 Type C N/A N/A

31 : HCM (2000)
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d’ (Y A 1 o A g ~ Fx
M1319N 38 muﬂimwaﬂiz‘mjmmﬁmmumﬂuwuwmﬂmm

» Vol or Vo2
Vwl or Vw2
A Vwl or Vw2
Vol or Vo2
Symbol Definition
Length of weaving segment (m)
N Total number of lanes in the weaving segment
N, Number of lanes to be used by weaving vehicles if unconstrained operation is to be
achieved
N, (max) Maximum number of lanes that can be used by weaving vehicles for a given
configuration
N, Number of lanes used by nonweaving vehicles
v Total flow rate in the weaving segment (pc/h)
v, Larger of the two outer, or nonweaving, flow rates in the weaving segment (pc/h)
A\ Smaller of the two outer, or nonweaving, flow rates in the weaving segment (pc/h)
\ Larger of the two weaving flow rates in the weaving segment (pc/h)
Vo, Smaller of the two weaving flow rates in the weaving segment (pc/h)
'S Total weaving flow rate in the weaving segment (pc/h) (v, =v_, +v,,)
Vi Total nonweaving flow rate in the weaving segment (pc/h) (v, =V, +V,,)
Volume ratio; the ratio of weaving flow rate to total flow rate in the weaving
VR segment
(VR=v_ /v)
R Weaving ratio; the ratio of the smaller weaving flow rate to total weaving flow rate
R=v,/v,)
S Speed of weaving vehicles in the weaving segment (km/h)
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M3197 38 (99)

» Vol or Vo2

Vw1l or Vw2
Vwl or Vw2
> Vol or Vo2
Symbol Definition
S, Speed of nonweaving vehicles in the weaving segment (km/h)

S Speed of all vehicles in the weaving segment (km/h)

D Density of all vehicles in the weaving segment (pc/km/In)
W, Weaving intensity factor for prediction of weaving speed
W, Weaving intensity factor for prediction of nonweaving speed
S, Speed of nonweaving vehicles in the weaving segment (km/h)
S Speed of all vehicles in the weaving segment (km/h)

31 : HCM (2000)
a, a J [ a
3.2 ’J%ﬂWi'J!ﬂiW%‘ﬁ'ﬂ'NiJﬂ UASIEAVUINITUDN Weaving

= L A Yo A o & A £ A v
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¥ v

1111 Unconstrained Condition Nou Ao 1w uzNn 9 Aulunuiinsg lvdnu aunsomaou
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ad Iz A o ° o ]
msavuavuusaiinieth 1 1Flumsdnamanud lums ludsu s uagli

Yo ° v 3 o o 1 Y . ..
ludnu s, dmsuiluise Temilunmsmuinse9s19s, N, 21914 Unconstrained Condition

1)

1 dy I @ o [ Y =\ o ' dy ~ Yo ~
A N, BegtlunaninasidmsuldfSeudieunu N, 91 Wuins lydnudn
9

AaeAn MU szuunsautiuns luanyasla Unconstrained Condition ¥1590 Constrained

Condition

1 I
mINWUNMN N, < N 9210)Y  Unconstrained Condition

w(max)

Id
N, > N 921)U  Constrained Condition

wi(max)

= 3 o A . o 3 v o '
mmmﬂumﬁmmumwuu Constrained anumNmmm SW LUag Snwcl,“ri‘iJT‘iiJﬂ

v
o

X Yo vy A o ' I Y
ﬂig‘ﬂ\iaﬂﬂllﬂﬂwufnill"U'JﬂuGh’illﬂ'Jﬂﬂ'lﬁlwuﬂ']U'Ju“]fﬂ\i%j']ﬁ]i, N !ﬂu@u

'
A o

d’ 1 o o g A~ Yo
M3197 39 Masdmsumsmiuam S, uaz S Tunuiing ludnu

b( V ]
a(l+ VR | —
a4 \ NP

(3.28)

W =

Constants for Weaving Speed, S | Constants for Nonweaving Speed, S

a b c d a b c d
Type A Configuration
Unconstrained ~ 0.15 2.2 0.97 0.80 0.0035 4.0 1.3 0.75
Constrained 0.35 2.2 0.97 0.80 0.0020 4.0 1.3 0.75

Type B Configuration

Unconstrained  0.08 2.2 0.70 0.50 0.0020 6.0 1.0 0.50

Constrained 0.15 22 0.70 0.50 0.0010 6.0 1.0 0.50




M3191 39 (A9)

&9

c
A\
a(l1+ VRb —
_ \NJ

(3.28)

W =

Constants for Weaving Speed, S Constants for Nonweaving Speed, S_

a b c d a b c d
Type C Configuration
Unconstrained  0.08 2.3 0.80 0.60 0.0020 6.0 1.1 0.60
Constrained 0.14 2.3 0.80 0.60 0.0010 6.0 1.1 0.60

31 : HCM (2000)

M13197 40 mm;@mﬁm%’umiﬁuﬁummuu Unconstrained Condition (182 Constrained

9 '
Condition TununmMs luinu

Configuration =~ Number of Lanes Required for Unconstrained Operation, N N, (max)

0.571, 0.234 0.438

Type A 1.21(N) VR™'L™Ys | 1.4
Type B N[0.085 + 0.703VR + (71.57/L) — 0.0112(S, —S_)] 35
Type C N[0.761 +0.047VR — 0.00036L — 0.0031(S, —S,)] 3.0°

31 : HCM (2000)
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v
SF = (29)

PHF X f., X f,, X f,

Taed : SF 8A31M3 Inagagass 15 w1 meldanmniangud (pe/h)

\Y = S amssassesa lue meldanimnaly (vwn)

3. aduwugiims Tvdnu

()]
[=

200

B 400 D
Weaving diagram

Ml 12 uwugiins ludnu

#31: HCM (2000)
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4. AU S, uag S, | 781¢ Unconstrained Condition

oA Vg . .. .
5. @529@0UANINNITANUUNITINY Y Unconstrained Condition ‘Vi%i’) Constrained

Condition

o w 1

9 [ v
6. A3ERLTANAAA 9 vaaruims 3t 91na15197 41 tazmseRuuIMIves

c&’ A Y v ~
Wu‘lflﬂ'lﬁvl‘ll’)ﬂufl]'lﬂ@'li'l\ﬁﬂ 42

d' = o w tg A Y
M1319N 41 ‘lJﬂﬁ]'lﬂﬂ“ll’éNWﬂ“V]ﬂWiul“U'Jﬂu

Type of Weaving Maximum Maximum Maximum Maximum
Configuration Capacity, v/N vol.ratio, Weaving Weaving
Maximum v,  (pcphpl) VR ratio, R Length, L
Type A 1,800 pcph 1,900 N VR 0.50 2,000 ft
2 1.00
3 0.45
4 0.35
5 0.22
Type B 3,000 pcph 1,900 0.80 0.50 2,500 ft
Type C 3,000 pcph 1,900 0.50 0.40 2,500 ft

31 : HCM (2000)
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d’ v a2 cﬁ’ A Yo
M1319N 42 53@‘]J°]J5ﬂ’l§"ll@\1wu1ﬂﬂ’]ihlsu']ﬂu

Density (pc/km/In)
LOS Freeway Weaving Segment Multilane and Collector-Distributor
Weaving Segments
A <6.0 <8.0
B >6.0-12.0 >8.0-15.0
C >12.0-17.0 >15.0-20.0
D >17.0-22.0 >20.0-23.0
E >22.0-27.0 >23.0-25.0
F >27.0 >25.0

N31: HCM (2000)
4. M9 (Freeways Ramp junctions)

N9 AD DUUKI DNV IOIFNHINNININTNNFOUTIBIUIIANNAZAINYDINI

2 N4
4.1 ANHUZNNTIY

ANHAULVDINITINYTZANA o uaaa 13Fanni 13



P

(a) Isoldted on—ramp

(c) Adjacent on—ramp

(e) on—ramp foilowed
by off—ramp
(no auxiliary lane)

- o

(g) Lane addition

P4
e

Y

(i) Major diverge

MW 13 aNBUZVRINNTINT2ANA1

31: HCM (2000)
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4.2 03AlsznouvVINNIIN
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—~

(b) Isoldted off—ramp

(d) Adjacent off—ramp

(f) off—ramp foilowed
by on—ramp

- -

(h) Lane drop

\\ #
/_/

(j) Major Merge

ne5wla q Baaudseneumausvingia 3 @I

- ANNIIWAANUNNAIY (Ramp-Freeway Junction)

- AINNTIVN (Ramp Roadway)

- @ﬂ%1ﬁﬁﬁuﬁﬂﬁﬂﬂuu (Ramp-Street Junction)
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1uﬁauﬁﬂzwmsmuﬁ‘c’nﬂumﬁamﬁw HAZDINLUUAITNIVDNN NI INAANUNNAIY

43 Yoi1sanlumsing1zHANUIeINNTWAANUNIAIU

v

o v a 4 1 v v 1
HANTIAYVDINITIAUATIZHANNUIVNINNITINAANUNINAIY ﬁf] Usuunseseg

D.

YOIF09951957 1 (Lane 1 Volume) F1iuene Ysuaasnsuunisaiuluresasinsiogan

AUNITINAININN 14

- » \/

Vr vr
M 14 anvazlsuaesesuunieaiulugednsvsnegaanunies

31 : HCM (2000)
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A o = d A 1 1 d‘ d‘
PNUUTITIAN D MINNTAUKToNTUTZINUMUTUIUMTITINT IUT09951959 1 N

9 Y
ﬂﬂmﬁ@ﬂiguﬁ‘ﬂiﬁ]ﬁ (Upstream) U83IN13 N Unanu A %zﬁuagﬂu

Y5namsses lunesn, v,

9
Y3UMIITITNIHUAYOINWAIUNIOYANITIN, V,

STeTNNIZHINNNI WA UNegionso ldnszudas1ns, D, D,

Pnamsesnslunswlndifeshegmilonseldnszuassns, v, v,

FUAVDINNT I (NNIIWOON-191, TIUIUFDIVT1TNIAAAVDINTIWAUNAIU

AQ)
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MU 15 J511am3931935U520M019 9 & UVINUFAAAN T INAVNIAIY
N31: HCM (2000)

@ { a ' A o a
Wa\1%Wﬂﬁ‘ﬂ3T]J“]J‘iilWillﬂTiﬁ]iﬁ]ﬁﬁlu‘]ffN%‘ﬂﬂﬁﬂ 1, vV, mzﬂuﬁ’mwmam
9

J Ao o A =
09A152NOUVRINTLUADIINTNEAN YONAIU

D Smumsesnsan, v,
2) Usmamsasasuen, v,

3) ‘]J%iJ']ﬂ!ﬂ']ﬁﬂi'ﬁ]iﬂl’ﬂ\WlNd’Ju, V,
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(a) Chexpoint volumes at an on—ramp

e
! vﬁvd;h—\———% VW —vr
Vr

(¢c) Chexpoint volumes at an on—ramp foilowed

by on off—=ramp (no auxiliary lane)
MNN 16 U31N1UNT9519T B AAATEHINNNITINALNNAIU

31: HCM (2000)
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a 4 o a
4.4 ﬁmsamﬁwwmmg HAZIEAVUITNITVUDI Freeways Ramp junctions
o Y A A 1
4.4.1 MIMUIU V| WThlﬂmﬂ@ﬂiN‘VI 42 IagNNN 17 Tumsdszanman

~ I a3 J 2 A A 1 A 2
13190 43 Lﬂ@ilcﬁuﬁﬂ'lﬁﬂ33NWﬂ!ﬂijJWﬂ!ﬂ'liﬁ]i'ﬁ]i‘ﬂﬂ\uﬁaﬂiu%ﬂ\?ﬂi'mi‘ﬂ 1 90Sum

ﬂﬁi]ﬁ‘"l]i@]i\‘lﬁlﬂﬂﬂﬂ
Volume, One 8-Lane 6-Lane 4-Lane
Direction (veh) Freeway Freeway Freeway
= 6500 10 - -
6000-6499 10 - -
5500-5999 10 - -
5000-5499 9 - -
4500-4999 9 18 -
4000-4499 8 14 _
3500-3999 8 10 -
3000-3499 8 6 40
2500-2999 8 6 35
2000-2499 8 6 30
1500-1999 8 6 25
< 1499 8 6 20

31: HCM (2000)
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4000 5500 BOOO 2500 ZOOO 1500 WOOO @

0

Percentage of Off=Ramp Traffic Present in Lane 1 at

Various Distances from Ramp

N @Q@@@@@

@ WOOO 1500 2000 2500 BOOO 3500 4000

0

Percentage of On—Ramp Traffic Present in Lane 1 at

Various Distances from Ramp

~ sl o ) \ \ A
NN 17 U]JﬂiLG])"L!@]TJ%NWﬂlﬂWii]ﬂi]iﬂWﬂ/L"lﬂTlNi’Jll Glu“lf@ﬁ%iﬁ]i‘ﬂ 1
filn: HCM (2000)
= (= o o 9 [ Y I P
ﬂiﬂ!W‘U?"liJﬁﬂﬂﬁinﬂﬁuﬂiuﬂiwlﬁﬂﬁYﬂﬁ mzﬂumﬂsﬂmﬂumaumm

U = o Y o A 1 2 o A I [
qIUYAND (pc) "]Nfﬂlﬂiﬂﬂi%‘ﬂﬂﬂiﬂﬂ’ﬂ"lﬁﬂﬂWWV] 18 mumumumsmmumﬁi]x!,ﬂuhlﬂm

#19819919814
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4—LANE FREEWAYS

6—LANE FREEWAYS

[

= 100,
1

_ |
»n 80—
X

(@]

D) L
o

F

., 60
<C

}7

O

}i

L 401
O

— |
=

S 20

0 0
o

|
10 20 30 40 50 60 70
FREEWAY VOLUME (100 VPH)

MU 18 M3NsousInnmiinlureasiasn 1

31: HCM (2000)

dadausousanamindiu 8 % ; V. = 400 vph dadus0usINAMIAINND 10 % ; V,= 856 vph

WAIUMTATIUIDVITNNHIN T UFDI9T195N 1 HazdAdIUIDUTININUNUUNWAIUKAL

feene Mvualn V,noun135au (Before Merge) (V101 4000  vph

M55 (After Merge) 115 UNNAIU 6 TOIT1DT

} ) Y
1980 H992 14 52 % VBITIWIUTDVITNIMUNNINAVDINTIAIL INUUTIMUINAIAIE

[

H &
ATHVUADUAIY

9
c%

1. TIWIUIDVTINIHUNVUNNAIY = 4000 x 0.08 = 320 AU

320%0.52 = 166 AU

2. UIUIDVITNNMINTUFD9931937 1

3. dadIusousINIMUN 109319501 = 166/ 856 = 19 %

4. MWIUTDVIINAMTNVUNNAIUNGINTIIN = 320 +(0.10 x 400)

dunpumsuilyn fe Midaaiusousinnminluyesnsias 1 91ngdl
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9
5. UTINAUMIITNININUAVUNNAIURAINTTIN = 4000 + 400 = 4400 A1

6. AATIUIDVITNANUNVUNNAIUNAINITTIY = 360/ 4400 = 8 %
g’J a 4
4.4.2 TUABUMIVATIEH

1. a5 1aWuIanBazNIInNIenNU0INIes 1 Haz/5aNun3195A 199
2. WUV,

S

[ I
3. wilanfSnansesvsnaruaily peph arems1E £,

1

f = (30)
HV
[1 + PT(ET - 1)]
4. AU Checkpoint Volumes
Vm 4 Vr+vl (31)
Vy - \/
v, = YIamsvssnamua = v, +V,
5. wlanFinamsesnnilusasimsluagagann
\%
vV = — (32)
PHF
' \%
wy v o=
gu PHF

Y % U 1 9

@ 2 A o o Ay v g ~
6. W'ﬁgﬂ'ﬂ'ﬂiﬂ'ﬁﬂﬁuwu‘ﬁﬂﬂﬂ'lﬂhlﬂEl]'lﬂelluﬂ’f]uﬁu'] I@ﬂﬂ'ﬁllﬁﬂﬂlﬂﬂﬂ

NUN15197 44

Ay v oA ~ o Yy 9 ) o q ¥ o
ﬂlelﬂliJ’é)L‘ﬂd'ﬁEmmEJ‘lJﬂ’]JGITiN"lING]HLLﬁ’J %zﬂﬂwmmaﬂymz LAagaNIN

9
MIAUUUNMTVDINNI INUY



M3199 44 11ATFIUTZAVUIMIEIBNIT Checkpoint Volumes

Merge Diverge
Flow Flow Freeway Flow Rates (pcph)c,vf
Rate Rate

Level of (peph)* (pcph)b 70-mph Design Speed 60-mph Design Speed 50-mph Design Speed
service v \Z 4-Lane 6-Lane 8-Lane 4-Lane 6-Lane 8-Lane 4-Lane 6-Lane 8-Lane

A <600 <650 <100 <2100 <2800 d d d d d d

B < 1,000 <1050 <2200 <3300 <4400 <2000 <3,000 <4,000 d d d

C <1,450 <1,500 <3,100 <4650 <6200 <2800 <4200 <5600 <2600 <3900 <5200

D <1,750 <1,800 <3,700 <5550 <7400 <3400 <5100 <6800 <3200 <4800 <6,400

E <2,000 <2000 <4000 <6000 <8000 <2003 <6000 <8000 <3800 <5700 <7,600

F Widely Variable

131: HCM (2000)
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(3VINAIA 4) AIUUAAINANITAIUIDY
2.2 dawvuaumsiudndeya (Input data)
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yuaumsdudndeyauvuaeulunislisisazidoaveslnsams laun ms
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2.5 gilomsldauTdsunsy

& A A 9q 9 v Y 9
LTJU@JNE’JLW’E)GH’J8@1%’%11&61%15‘01%’@1“Tﬂﬁllﬂiuulﬂﬂfﬂﬁg]ﬂﬁﬂﬂ AIINTY

@

agUsyaeAveslilsunsu

Input
- Geometric data
- Demand volume
- Field-measured speed (SFm) or base

free-flow speed (BFFS)

Average travel speed Percent time-spent-following
If BFFS v If SFm
\ 4 \ 4
BFFS adjustment Field-measured speed adjustment
- Lane width - Flow rate
- Shoulder width - Heavy vehicle
- Access-point density

»
'r

Compute free-flow speed

h 4 h 4
Demand volume adjustment for Demand volume adjustment for
average speed percent time-spent-following
- Peak-hour factor - Peak-hour factor
- Heavy vehicle - Heavy vehicle
- Grade - Grade
h 4 h 4
Compute flow rates Compute flow rates
h 4 h 4
Compute average travel speed Compute percent time-spent-following

MNWA 20 AILEAINITNINIUYDY Two-Lane Highways

31: HCM (2000)



Input

- Geometric data

- Free-flow speed (FFS) field measured, or
base free-flow speed (BFFS)

A 4

A 4

- Volume
If BFFS is input
BFFS adjustment = Volume adjustment
- Lane width 2 - Peak-hour factor
- Median type ‘» - Number of lanes
- Access point @ - Driver population
- Lateral clearance % - Heavy vehicles
(9}
5
[%]
©
Q
\ 4 =
k=)
Compute FFS 19

31: HCM (2000)

Compute flow rate

A 4

Define speed-flow curve

v

Determine speed using speed-flow curve

v

Compute density using flow rate and speed

v

Determine LOS

MW 21 /AILAAINITHINIUYDY Multilane Highways
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Input
- Geometric data
- Field-measured FFS or
base free-flow speed (BFFS)

If BFFS is input

BFFS adjustment
- Lane width
- Number of lanes
- Interchange density

- Lateral clearance

\ 4

Compute FFS

- Volume
h 4
- Volume adjustment
=}
= - Peak-hour factor
E - Number of lanes
@ - Driver population
'-; - Heavy vehicles
D
>
[%]
@
()
E
kel
2 Compute flow rate

131: HCM (2000)

»
'r

A

Define speed-flow curve

v

Determine speed using speed-flow curve

v

Compute density using flow rate and speed

v

Determine LOS

MNA 22 AEAAINITIINIUYBY Basic Freeway Segment
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Input
- Geometric data
- Weaving and nonweaving volumes
- Free-flow speed of freeway segment

before and after the weaving segment

v

Volume Adjustment
- Peak-hour factor
- Heavy vehicles

- Driver population

v

Compute flow rates

v

Establish weaving segment
configuration type

v

Compute unconstrained weaving and
nonweaving speeds

v

Check for constrained-flow

operatio
D If constrained
£ ¢
©
B , ,
S Compute constrained weaving and
o nonweaving speeds
S5
=
)
A

Compute average space mean speed
within the weaving segment

v

Compute density within the
weaving segment

v

Determine LOS

MNA 23 AWLEAINMTTINIUVDY Freeway Weaving

#31: HCM (2000)
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Input
- Geometric data
- Ramp free-flow speed

- Demand
v

Demand Flow Adjustment
- Peak-hour factor
- Heavy-vehicle factor

- Driver population factor

v

Compute flow rate

On-ramp (Merge influence) ¢ Off-ramp (Diverge influence)
Compute demand flow rate immediately upstream Compute demand flow rate immediately upstream
of merge influence area of the diverge influence area
- Lanes 1 and 2 of the mainline - Lanes 1 and 2 of the mainline

i f

Compute Capacity
- Total flow departing from diverge area
- Maximum flow entering Lanes 1 and 2
prior to deceleration lane
- Existing legs of the freeway

Compute Capacity
- Total flow leaving merge area
- Maximum flow entering merge area

Adjusted demand flow < Capacity yAdjusted demand flow = Capacity ~Adjusted demand flow < Capacity¢Adjusted demand flow = Capacity

| !

Compute density LOS Fa Compute density LOS Fa
\ 4 \ 4

Determine LOS Determine LOS
\ 4 \ 4

Compute speeds Compute speeds

MNA 24 AWLEAINTTINIUVDY Ramps and Ramp junctions
131: HCM (2000)
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Appliizations

General Infermatien

Baskc Freeway Segments.
Ramps and Ramp Junctions

Trie of higheeay

Terrain

Tty sty widamia:
Dirgstional spie
Feak-hour factor, PHF
% Trucks and buses, Py

% Retreabonal venicles, P

Two-Way Two-Lane Highway Segment

CClass | highway © Class I highway
OLavel © Roling
wshh

Sive Infermatian

Shoider width m
Lani widih m
Begenantiength , Ly km
Base frew fow spoed, BFFS [ kit
Figld measured speed, Spy kil
Clsarved volume Vg [ venin

Grade adjiustment factor, F g

% car equivalents forfrucks , Ex

% car equivalents for Ry,

Grade adjustrment factor, F
% car equivalents for trucks | Ex

% car equivalents for Ry,

A
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< { v 0
-y Input Data Humyiinaasadruiudidoyadninnsasiasuasanimna

(5UIAAUA AININA 26,27,28,29,30,31 g 32

Type of highway ® Class | highweay O Class |l highway Shoulder width ‘1_2 ‘m
Terrain O Level @ Rolling Lane width ‘3.4 ‘m
Tuv0-way hourly valume |15DD |veh.l’h Seament length , Ly ‘10 ‘km
Directional split 50/ 50 Base free flow speed, BFFS ‘100 ‘I-(m.rh
Peak-hour factor, PHF [o.3s | Field measured speed, Sey \ ke
% Trucks and buses, Py |1r1 |% Obsered volume Ve ‘ ‘vehfh
% Recreational vehicles, P |4 |%
% Mo-passing zone |SD |% e . . _Smuld_er EdtT N

— Lane width
Access pointsikm |12 |1km -

«—— Lane width

. __ __ _ Shoulder width |
Segment, Lt

mwn 26 mihanduiloudoyansasinsuazanInsvingia ¥o9 Two-Lane Highways

AMFUMIAATIZHNITIT T ADINANI

Type of highway @ Class | highway O Class Il highway Shoulder width [12 |m
Terrain O Lavel @ Rolling Lane width 33 |
Grade Lengh  Jkm Segrment length, Ly o [1am

Oupl:l% ODownl:l% Basze free flow speed, BFFS ‘100 |ka‘h
Analysis direction volume, Wy ‘12EIU |\rehrh Field reasured speed, Spyy ‘ |ka‘h
Opposing direction volume, YV, ‘400 |vehrh Observed volume YW ‘ |ka‘h
Peak-hour factor, PHF ‘0.95 |
% Trucks and buses, Pr ‘14 |% = — — — — @ STourder_widE - ]
% Recreational vehicles, Pg ‘:1 |% Opposw‘_ng t‘tlirec‘yion Lane width

<+—— Analysis direcyion Lane width

% Mo-passing zone ‘SD |% _________ Shoulder_width |
Access pointsikm ‘12 |1km Segment, Lt

s 27 nihandiloudoyamsasinsuazanInsvingia ¥o9 Two-Lane Highways

) v A 4 a { o
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Type of highway @ Class | highway O Class || highway Shaulder width \1_2 |m
Terrain OlLavel @ Roling Lane widih 33 [m
Grade Lengthl:lkm Segment length | Ly ‘1E| |km
(@) Upl:l% (@) Downl:l% Length of twa-lana highway upstraam ‘2 | kim
o ofthe passing lane, Ly
Analysis direction volume, Wy ‘1200 |vehrh
Length of passing-lane including tapers ‘2 |km
Opposing direction volume, ¥, ‘mﬂ |vehrh Lol
Peak-haur factar , PHF ‘0_95 | Base free flow speed, BFFS ‘1EIE| |ka‘h
% Trucks and buses, Py ‘14 |% Field measured speed, Sgyy ‘ |ka‘h
% Recreational vehicles, Py ‘4 |% ORen gL el ‘ |ka‘h
% Mo-passing zone ‘ED |%
) — Opposing direcyion —
Access pointsikm ‘12 |Jl-(m - - -
- Analysis direcyion ——
Lu Lpl Lde Ld
Segment, Lt

mwn 28 nihanduiloudoyamsssinsuazanInisvIngia ¥o9 Two-Lane Highways
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{ 1 I~ a
TunsainlesmannuEims manuudase luauny

e
Volume,V 1500 |venin Paak-hour factar, PHF na |
Annual avg. daily traffic, AADT | |\-'eh.fdav % Trucks and buses, P ‘B |%
Peak-hour proportion of AADT, K | | Recreational vehicles, Py ‘El |%
Feak-hour direction praparion, 0 | | General terrain OLevel O Rolling O Mountainous
Diriver type ®¢c ay e ticn Grade Length km
Lane width, L\ |3 B |m OUpl:l% @Down%
Tatal lateral clearance, TLC |3 5] |m Murmbet of lanes 2
Arcess points, A |6 |A.l|-(m Free-flowy speed, FFS (measured) ‘ |kmfh
Median type, M O Undivided @ Divided Base free-flow speed, BFFS 84 [k

H 1 [ a ) v a 4 .
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12) MNUIUFDIN
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Wolume W |QDDD |veh1h Peak-hour factor, PHF |D o2 |
Annual ava, daily trafic, AADT | |vehiday % Trucks and buses, Py 5 | %
Peak-hour proportion of RADT, K | | Recreational vehicles, Pg |D |%
Feakhour direction proportion, D | | General terrain OlLevel @ Roling © Mountainous
Drriver ype ®c ay O Recreation Grade: Lengthl:lkm
Lane width, LY [23 [ Ouw| s Ovown| s
Rt-shoulder lateral clearance |D_B |m Murnber of [anes 2
Interchange density o [k Free-flow sneed, FFS (measured) | | krmin
Base free-flow speed, BFFS Quan ® rural
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a. MAJOR-WEAVE WITH LANE BALANCE AT EXIT GORE

Weaving type O Type & ® Type B OType C Al = gl i w

1815 i il il

a

Velume B = [ AADT K 1}
Freeway free-flow speed, Spp ‘110 |

1297 il || ||
Weaving number of lanes, kN ‘4 |
Weaving segment length, L ‘450 | Volume B = C AADT K 1]
Terrain ® Level OROHlng 1037 | | | |
Feak-hour factor, PHF ‘0.91 |

Volume A = D AADT K 1}
% Trucks and buses, Pp ‘10 | ) ‘ ‘ | | | |
Recreational vehicles, Py 0 |
Crriver type ®c a3y I Reetan

Y Y 1 1y v A o w a @
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Weaving
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5) ammgiiszmer
6) Y3 , suasavssnnuinalvglunssuassias
7) Peak-Hour Factor

8) ANUAUIALGVDIR 19N

O ves O on Orves Oon
& Mn [OJ

m Ldomn

- L‘::::::::: _____________ Y

m

wehth

vehiday AADT vehiday

HHY

Merge B lane, 2 lane Ramp

Ry

LU T
LU

Freeway Ramp
Free flow speed of freeway, 5 ¢r 1o [k Free flow speed of ramp, S rr &0 [ kmin
Freevay flow rate, W ‘EEIEID |\rehrh Ramp flow rate, YWy ‘1BEIEI |\reh1’h
Annual avy. daily trafiic, AADT ‘ |vehrday Annual avg. daily fraffic, AADT VR) ‘ |veh.rday
Peak-hour proportion of AA0T, K \ | Peak-hour proportion of A40T, K \ |
Feak-hour direction proportion, 0| | Feakhour direction proportion, 0| |
W Truck and buses %HYE ‘5 |% %Truck and buses, %HYg ‘5 |%
%RV 0 | RV 0 |
Terrain @ Level  ORuolling
Driver type ®c ay i
Peak-hour factor, PHF ‘D 95 ‘
Acceleration lane length(La) ‘420 ‘m

Y Y 11y v A o v a @
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1) ¥HavIN1aLFoN
Y A A A =
2) T¥iaennivse Ul Upstream 4@1¥ Downstream
3) FIANWEIVDY Upstream LA Downstream
4) Y5 11195195510%2 THaUUN1AIY, N1953W, Upstream 1182 Downstream
5) YSuwes19smassieiunaeall (AADT) U899 19AIY, 19594, Upstream
1181y Downstream
o 1 Aa 2 @ A o o
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Applications

Two-Lane Highway

Two-Way Two-Lane Highway
Segment

Directional Two-Lane Highway
Segment

Directional Two-Lane Highway
Segment With Passing Lane

Multilane Highway

Basic Freeway Segments

Freeway Weaving

[ }
[ J
[ }
[ }

Ramps and Ramp Junctions

Two-Way Two-Lane Highway Segment

Analyst s ] HighwayDirection of Travel [vmaiugn ]
Agency or Cormpary ‘KU ‘ FromiTa |wMNTuEu T1vmaTugu 13 ‘
Date Performed 1 fhuwen 2011 | Jurisdiction [ |
Analysis Time Period ‘9 00 u ‘ Analysis Year |2011 ‘
Tyne of highway @ Class | highway © Class |l highway Shoulder width m

Terrain O Level @ Rolling Lare width m

Directional split 50450 Base free flow speed, BFFS 100 kmih

Peak-hour factor, PHF

Field measured speed, Spy I:lkmfh

% Trucks and buses, Py k3 Observed volume Wy

% Recreational vehicles, Py =

% No-passing zane % Shoulder width
— Lane width
Access pointsikm sk -
| E— Lane width

Shoulder width

A

AdNNBITIGIUADUMSIEAIHANIATU NV 1USINT Y

v 7

9

U

MW 33 WrhaedIunaaY Next

{ a L4 @ = o y
1.2 fﬂil!ﬁﬂ\‘iwaﬁu],ﬁ}‘t]1ﬂfﬂi'Jlﬂi1$‘Viﬂ'ﬂll@LLﬂ%i$ﬂllUiﬂTiQﬂWﬂlelﬁ}LLﬁﬂQWaLﬁﬂ

Yo Yy 9 9 A A A )
"lﬂmmiﬂaumay,a“luwm% Input Data aUATULASTIUITDLTAINANIUATOIWNNWHIDVUN

A P ) A 9 9 v 3 A ¥ Y q9
VADUNIIUND T mmﬁmNammumamaﬂaumauﬁaiuwmﬂa Input Data Lﬁ'ii]!,ifl‘l_liﬂfll,m’ﬂﬂ

v 9

naNHITe “Next” az1l51ngriivouaanananini 34,35,36,37,38,39 uaz 40



121

Two-Way Two-Lane Highway Segment

Grade adjustment factor, F ]
% car equivalents for trucks | Eq _
% car equivalents for RY, _
Heavy-vehicle adjustrent factar, T, 0.931 Heaw-vehicle adjustment factor, © ., _
Tweo-weay flow rate, W g 27 pcih Twvo-wiay flow rate, ¥ p _ pch

Grade adjustment factar, Fo

% car eguivalents fortrucks | Eg

% car eguivalents for RY,

Highest directional spit fow rate Mps  [914 peih Highest diractional split flow rate ¥ pa peih
Actual | Maximum |LOSF Actual | Maximum | LOS F
W p (Two-way flow rate) (poih) 1827 3200 Il W p (Two-way flow rate] (podh) 1684 3200 Mo
' pp (Highest directional split flow rate) (pcih) a14 1700 Mo W pz (Highest directional split flow rate) (peih) 342 1700 Ma
Tweo-way flow rate, V p 1827 peih TuwD-way flow rate, W p 1684 peih
Adjustment far na-passing zone kmih Adjustmentfor no-passing zone fyee 45 |%
Free-Flow Speed, FFS kenih Best %Time-Spent Following, BFTSF %
Average Travel Speed, ATS F5.1 kmih % Tirne-Spent Following , FTSF %

Level Of Servie, LOS=E

MW 34 WINANEIULEAIHANTAIUINUAINY LALTZAVUT N VDI Two-Lane Highways

AMSVAUATIZHNITITIVTAOINAN
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Directional Two-Lane Highway Segment

Analysis Direction {d} Opposing Direction (o} Analysis Direction {d} Opposing Direction (o}
Fo Fo
Eq Eq
Eg Eg
e ™
pcih
Actual Maximum LOS F Actual Maximum LOSF
W g (Directional flow rate) (pe/h) 1370 1700 Mo ' g (Directional flow rate) (poth) 1263 1700 o
W o (Directional flow rate) (pofh) a12 1700 Mo % g (Directional flow rate) (po/h) 479 1700 Mo

Tuwo-way flowe rate, W p = Vd + Vo 1882 peth Twen-weay low rate, W o= Vd + Vo 1263 peih
Adjustment for no-passing zone ‘fnp _km.rh Adjustment for no-passing zone ,fnp _%
Free-Flow Speed, FFSy _kmfh Best %Time-Spent-Fallowing, BFTSF4 _%

5.4 %

II

o
[}

Average Travel Speed, ATS, krih % Time-Spent-Following , PTSF,

=]

Level Of Servie, LOS=E

MW 35 WINANEIULEAIHANTAILINUAINY LAZTZAVUT N VYD Two-Lane Highways

o v A 'd a o
ﬁ1ﬂi’U’JLﬂ51$‘Hﬂﬁ*ﬂ‘i'l%iclu“l’lﬁﬂﬂﬁﬂTWuﬂ
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Directional Two-Lane Highway Segment With Passing Lane

Analysis Direction (d) COpposing Direction (o) Analysis Direction {d} Opposing Direction {o}

Fo Fo Fo Fo
T 0.931 i n.885 Ty Thy 0.93

Wy 1370 pelh 512 peih Wy 1263 peih 479 peth

Actual Maximum LOSF Actual Maximum LOSF

Wy (Directional flow rate) (posh) 1370 1700 Mo * g (Directional flow rate) {pc/h) 1263 1700 Mo
W o (Directional flow rate) (podh) 512 1700 Mo W o (Directional flowe rate) (pe/h) 479 1700 Mo
Tweo-way flow rate, ¥ p = d + Vo 1882 peih Twio-wiay flow rate, W p= vd + Vo 1263 poih
Adjustrent for no-passing zone T, km.lh Adjustment for no-passing zane f., %
Free-Flow Speed, FF8, krmih Best %Time-Spent-Following, BFTSF 4 %
Avarans Travel Speed, ATS, Kk % Time-SpentFallowing , PTSF R %

Level Of Servie, LOS,=E

Awerage Travel Speed including |85_2 |ka‘h % Time-spentfollowing including |7'8.5 |%
passing lane, ATS;, passing lane,FTSF

Level Of Service, LOS, =D

MW 36 MINANEIULEAIHANITAIUINUAINY LAZTZAVUTNT YD Two-Lane Highways

) [ 4 a { o 1 § 1 o @
ﬁTHi’U’JLﬂiW‘Hﬂﬁ%‘i'l%iiu“l’lﬁﬂﬂﬁﬂTWuﬂ ‘]J‘L!Gb")\‘]ﬂNﬁfl“]fﬂQﬂNﬁTWiUu“N

1NN 34, 35 182 36 HAAIHAMIATLINAINY UAZTTAVUIMIT WSV Two-
Lane Highways #1190z 11a030 0yanamsunsen St

D anffuudanailslumssiuan 18us alfuudanuaiadu alfuud
PsunasavssnnIng lunssuaasias

2) 8a3ms nagulead (v)

3) AnudamaelunmsAuNe (Average Travel Speed , ATS)

4) Yovazueanan 1939 usaAunt(% Time-Spend-Following, PTSF)

5) 5¥AVVINS (LOS)
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FFS = BFFS - fly- Lo - fa- fin

Multilane Highway

kit

ki

kit

ki

ki

Flow rate ‘?83 |pcfh1lﬂ Density, D = Ve (5 979 pelkmiin

Speed, 5 [0 [k

Level Of Servie, LOS=E

MW 37 WENANSIULEAINANIAIUIUANNY LAZTZAUUTMST dIMTVAATIZH Multilane

Highways

INNINA 37 UAAINANITAIUIUAIINY HAZIZTAVVINMIA MY Multilane

Y
(2

a 4
Highways n111909z1aastoyanamsins 1z agil

D adfuudaregnlglumsainn 1dun arlsuudanvaiasy arlsuud
Ysuasovusin vy lunszuanseg
1Y L4
2) 8A31M3 agasn (V)
<3 a
3) AnuE lumMsIauNIg (Speed, S)
4) ANURUUY (Density, D)

5) 52AUUTNT (LOS)
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s [3:3 kmih

iy o kmih

|

Er [25 | fie EE] i
\
|

fepg EE! iim o krmfh

FFS = BFFS - fuy- fuc - fin - f [10.1 kmih

Flow rate V, [1189 | Density, D = Ve 15 [10.71 |

Speed, 5 [10g.1 |

[ Level Of Servie, LOS=E

MW 38 WINANEIULAAINAMTAIUIUAMY LAZTZADLIMS FMTUAATIZH Basic

Freeway Segment

NN INN 38 UAAINANIIAIUINAINY HAZIZAVVINIT NI Basic Freeway

a d o <
Segment ¥11190AZUAAITOYANANITAATIZH AT

D alfuudanea il umsduna 14 alfundanuaiadu aalfund
Ysuasousinn vy lunssuanseg

2) 8a31ms naguled (v)

3) AMEIUMIARUNIG (Speed, S)

4) ANURUIUY (Density, D)

5) 52AUUTNT (LOS)
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Freeway Weaving

AADT v v

fpchh fveh/day) s D {veh/h) e Gy v fr {veh/h)

g 1815 0.91 10 0.952 1 2095
Vo2 1297 0. 10 0.952 1 1497
il 1037 0.91 10 0.952 1 197
Wiy 2 BI2 0.91 10 0952 1 799
Vi 1723 0.1 10 0.952 1 1996
Yre 3112 0.91 10 08952 1 3552
¥ 4341 0.1 10 0.952 1 5588
Volume ratio, VR = 0.357

Weaving ratio, R=0.4

Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
Weaving intensity factor, ¥ 0548 0.454
Weaving and nonweaving speed, 5 (km/h) g1 8586

Number of lane required for unconstrained operation, My = 1.64
Maximum number of lane, Ny (max) = 3.5

My = My (max) (Uncontrained)

Weaving segment speed, S=857 km/h
Weaving segment density, D = 16 3 pcilimiin

Level of Service (LOS)=C

MW 39 WINANAIUUAAINAMIAIUINAMY HAZTZAVUIMS TIMTVIATIEH Freeway

Weaving

INNINA 39 UAAINANITAIUINUANINY HATIZTAVVIMIAINTY Freeway

a J o <
Weaving H111909211dA9003ananN1531n312H Aall

D adfuudaregnlglumsdinna 1dun arlsuudanvaiasy arlsuud
Ysuasovusinn vy lunszuaesieg
2) 83 1ms nagulad (v)
<3 a
3) ANuE luMsIAUNIg (Speed, S)
4) ANURUUY (Density, D)

5) 52AUUINMS (LOS)
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Ramps and Ramp Junctions

. . v 5 \
7 1
{pc'hy AADT{veh/day) K 1] (veh/h) PHF %HV hy ip {peh)

W 3000 0.95 5 0.976 1 3236

Wr 1800 0.95 5 0.976 1 1941

Y

o

Prw [o.s55 |

| v 1738 | etn

{pchy Actual Maximum LOS F

e 5177 7050 Ma

VR12 3737 4400 Mo

D |15.5 |pcrka‘In

Level Of Service, LOS [c |

H 1 U o o a ) v A L4
ﬂTINﬁ 40 ‘Vifl}'l@n\iﬁ'JuLLﬁﬂﬂWﬁﬂTiﬂWH'ﬂmﬂ’ﬂNi} HagIEAUUINIT aN1UITUAANTIEH Ramps and

Ramp Junctions

INNNN 40 LAAIWANTAIUIUAIING HALIEAVUINTAIMTY Ramps  and

Jd o

Y
Ramp Junctions #111909z1dAI00aHaNI AATIZH Aall

D anlSuudaea il lumsduna 1 anlfundanuaiadu anlfuud
Y5a95193 vazlsmnasoussnnvg lunszuaasias

2) 53195195

3) AU ULUY (Density, D)

4) 52AVU3IMS5 (LOS)

1.3 mmﬁmwamam‘%mﬁuﬂuaﬂmﬂﬂmmmmeuﬂauﬁ’amaﬁ'uﬁ’aéﬂ%ﬁmmﬁa

4 a o9 o Y a % A a Y 4 a <
ﬁ’iWiJW‘lJE);J”auu"lﬂlmzWﬁﬂﬁ’JLﬂﬁW‘HTﬂ‘JLLﬂiN’O@ﬂ‘V]NLﬂ‘J’eNWiJWﬂﬂ NITAINUNDDNNIN
IR A = 4 A . . e dy
msaqwuwm"lﬁ'iﬂamimammumimm) View Printer Friendly Version (A901WN 41) Nﬁ‘l/lulﬂ

{ 4 a 4 o
nnTilsunsuiudatoannmuniesiniisznoudis Joyanali (General Information) Foya



128

2 A o a 4 1 A o a o . . 9
UVTNUNINMIAATIEN HAZFNOUUTINMTUATIZH IATINT (Site Information) ﬂlayjaﬂ?mm

@ a 4 o a @
TMIUASANHUSNNNYNTINUYBDIDU Y uamf@yawammmﬁwwmmquazixﬂummi N

NN 42,43,44,45,46,47 uaz 48

Applications

Two-Way Two-Lane Highway Segment

Average Travel Speed
Two-Lane Highway

%Time-Spend-Following

Grade adjustment factor, Fo.
Two-Way Two-Lane Highway

Segment
% car equivalents fortrucks B¢

Directional Two-Lane Highway

Segment % car equivalents for RY,

Directional Twe-Lane Highway
Segment With Passing Lane
Twwvo-way flow rate, W g

Heaw-vehicle adjustment factor, Ty,

31

= =] =] [=
B = |
=

Grade adjustment factor, Fg
% ar sguivalents for tucks , Ey
% car equivalents for RY,

Heawy-vehicle adjustment factar, T,

@
&
=

Free-Flow Speed, FFS

Average Travel Speed, ATS

Adjustment for no-passing zone fo,

kmih

kmih

B | @
w
(¥ g

1)
&

krmih

perh Twso-way flow rate, ¥ p peth
Highest directional splitflow rate ¥ pp 914 ncth Highest directional splitiowrate Ve (842 peih
{ Multilane Highway }
Capacity Checks Capacity Checks
{ Basic Freeway Segments } Actual | Maximum | LOS F Actual | Maximum | LOS F
W p (Two-wray flows rate) (poih) 1827 3200 Mo W p (Two-way flow rate) (pc/h) 1634 3200 Mo
Freeway Weaving n -
“ py (Highest directional split flaw rate) (pesh) 914 1700 No Vg2 (Highest directional split flow rate] (pc/h) 842 1700 Mo
{ Ramps and Ramp Junctions }
Twvo-wiay flow rate, V o peth Tuso-way flow rate, V p

Adjustment for no-passing zane Tymp
Best %Tirme-Spent-Following, BPTSF

% Time-Spent-Following , PTSF

684 peih

@ [ =
(SR

i

=

Level Of Servie, LOS=E

e ]

[ View Printer Friendly Version ]/
~ -
= =

a 4 Y 3‘, o
ﬂ@ﬂlﬁ’é)l,"lﬂqelluﬁ@uﬂﬁllﬁﬂ\iWﬁﬂ1§ﬂ1u’m\l"llf]\ﬂﬂillﬂ‘iil

MW 41 WA NEIIAANY View Printer Friendly Version
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General Information Site Information
Analyst PR Highweay/Direction of Travel WRTuEY
Adency ar Company bl FromiTo wualugu 11-walosu 13
Date Performed 1 e 2011 Jurisdiction
Analysis Time Period 9.00 u. Analysis Year 2011
’ Input Data
Type of highway Class | highway  Class Il highway Shoulder width 1.2 M
General terrain Level Raolling Lane width 34 m
Twwo-weay hourly volume 1600 wehth Segment lenath, Ly 10 krm
Directional split 50450 Base free flow speed, BFFS 100 krnih
Peak-hour factar, PHF 095 Field measured speed, Spy krmih
% Trucks and buses, Pt 14 % Ohserved volume Yy vehih
% Recreational vehicles, Py 4 %
% Mo-passing zone a0 of AN N N 19 Shouider width |
»* Lane width
Access pointsikm 12 ikm -
P — Lane width
VAR ‘) | 4 S . Shoulder width |
Segment, Lt
Average Travel Speed %Time-Spend-Fellowing
Grade adjustment factor, F g, 059 Grade adjustment factor, Fe, 1
% car equivalents for trucks | Eq 1.5 % car equivalents for trucks , Eq 1
% car equivalents for RY, 11 % car equivalents for R, 1
Heaw-vehicle adjustment factor, T, 0931 Heavy-vehicle adjustment factar, Ty, 1
Twio-way flow rate, ¥ p 1827 neih Tweo-vway flow rate, ¥ p 1EE4 neih
Highest directional flow rate |V po 914 neih Highest directional flow rate W g 842 neih
Capacity Checks Capacity Checks
Actual | Maximum | LOSF Actual | Maximum | LOSF
Wop (Two-way flow rate) (pesh) 1827 3200 Na W op (Two-way flow rate) (pesh) 1684 3200 Mo
% pa (Highest directional flow rate) {poih) 914 1700 Mo W pa (Highest directional flow rate) (pc/h) 842 1700 Mo
Two-way flow rate, ¥ g 1827 pcih Tweo-way flow rate, v g 16584 pedh
Adjustment for no-passing zone fo, 1.3 kmih Adjustment for no-passing zone fynp 4.8 %
Free-Flow Speed, FFS §5.2 kmih Best %Time-Spent-Following, BFTSF 72 %
Average Travel Speed, ATS 65.1 kmih % Time-Spent-Following , PTSF g2 %
Level Of Servie, LOS=E

H ' J 4 a 4 ) v A L4
ﬂ"l‘Wﬁ 42 WﬁhﬂNﬁﬁullﬁﬂflWaﬂNlﬂ%ﬂﬂWNW U89 Two-Lane Highways @I UUATIEH

1595195 A0INANI
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General Information

Site Information

Segment, Lt

Analyst FAWS HighwayDirection of Travel WRTEEL
Agency or Company L. FromiTo wWARTUEL 11-wnaTudu 13
Date Performed 1 fluwnn 2011 Jurisdiction
Analysis Time Perind 9.00 u. Analysis Year 2011
) Input Data

Type of highway Class | highway  Class |l highuvay Shoulder width 12 m
General terrain Level Raolling Lane width 33 m
Twro-weay hourly volume vehih Searnent lenath , Ly 10 km
Grade; Length km Base free flow speed, BFFS 100 krm/h

U %  Down k3 Field measured speed, Spw kmnih
Peak-hour factor, PHF 0.95 Observed valume Vg wehih
% Trucks and buses, Py 14 %
% Recreational vehicles, Py 4 % AR A\ T BT W Toega— Sﬁjuqer_widﬁ .
AN 50 - — Opposing direcyion Lane width

+—— Analysis direcyion Lane width

Access points/km 12 Tk Shoulder_width

Average Travel Speed

%Time-Spend-Following

Analysis Direction {d) Opposing Direction (o) Analysis Direction {d} Opposing Direction (o)
Fo 0.99 Fs 0.93 Fe 1 Fe 0.94
E+ 1.8 Eq 18 Er 1 Er Je5,
Eg 11 Eg i Eg 1 Eg 1
v 0.831 i 0.865 i 1 T 0.935
Wy 1370 poih Wy 912 peih Wy 1263 peth Wy 479 peth
Capacity Checks Capacity Checks
Actual | Maximum LOSF Actual | Maximum LOSF
% y (Directional flow rate) (poth) 1370 1700 o Y g (Directional flow rate) (po/h) 1263 1700 Mo
% o (Directional flow rate) (porh) 512 1700 No W g (Directional flow rate) (pc/h) 479 1700 Mo
Two-way flow rate, W p = Vd + Vo 1882 peih Two-way flow rate, ¥ p= Vi + Vo 1263 peih
Adjustment for no-passing zone f, 27 kmih Adjustment far no-passing Zone f, 11.7 %
Free-Flow Speed, FFS, 9.2 kmih Best %Time-Spent-Following, BFTSF4 847 %
Average Travel Speed, ATS, B3 kmih % Time-Spent-Following , PTSF 4 o5 4 %

Level Of Servie, LOS=E

4 [ 1 4 a J o [ 4
anﬁ 43 Wﬁ?@]ﬁﬁ’)ﬂllﬁﬂﬁﬂﬁﬂﬁlﬂ%BQWNW U0 Two-Lane Highways 13U UATIEH

1595195 IUNAN AN UA



General Information

| ‘ Site Information

passing Iane,ATBp‘

passing lane PTSF ol

Analyst AT Highway/Direction of Travel FMRTUEL
Agency or Company KL, FramiTa rMaTuEL 11-wmaTugu 13
Date Perfarmed 1 fhuwe 2011 Jurisdiction
Analysis Time Period 9.00u Analysis Year 2011
' Input Data
Type of highwiay Class | highway Clags Il highway Shaulder width 12 m
General terrain Level Raolling Lane width 33 m
Tuwg-weay hourly walume vehih Segment length, Ly 10 krm
Grade:; Length km Base free flow speed, BFFS 100 krmik
Up_ % Down k3 Field measured speed, Spyy krmih
Peak-hour factar , PHF 095 Ohserved volume ¥ vehth
% Trucks and buses, Pp 14 %
% Recreational wehicles, Py 4 % = Opposing_direcyion >
«— Analysis direcyion —
% MNo-passing zone a0 % I =
Access pointsfkim 12 Tk j_’?—A_— ._‘
Lu Lpl Lde { Ld |
Segment, Lt
Average Travel Speed %Time-Spend-Following
Analysis Direction (d) Opposing Direction (o) Analysis Direction {d) Opposing Direction (o)
Fa 093 Fa 0.93 Fa 1 Fa 0.94
Er 15 Er 13 Er 1 Er 15
Er 11 Er 11 Er 1 Er 1
T 0931 T 0.885 il 1 Thor 0.935
Wy 1370 peth Vo a12 peih Wy 1263 peih Vo 479 peih
Capacity Checks Capacity Checks
Actual | Maximum | LOSF Actual | Maximum | LOSF
' g (Directional flow rate) (perh) 1370 1700 Mo % g (Directional flaw rate) (perh) 1263 1700 [0}
', (Directional flow rate) (pc/h) 512 1700 Mo " o (Directional flow rate) (pe/h) 479 1700 Mo
Twig-way flow rate, ¥ p = ¥d + Vo 1882 peh Twig-way flow rate, ¥ p="Yd + Wo 1263 peth
Adjustment for no-passing zone f,, 2.7 krnrh Adjustment for no-passing zone f,, mn7 %
Free-Flow Speed, FFS, 99.2 krnrh Best %Time-Spent-Following, BPTSF 4 847 %
Average Travel Speed, ATSy B3 krnrh % Tirne-Spent-Following , PTSF, 96.4 %
Level Of Servie, LOS =E
Average Travel Speed %Time-Spend-Following
Lae 28 km Lae 58 km
Ly 32 km Ly 02 km
f 1 i 062
Average Travel Speed including RS2 kmih % Time-spent-following including 785 %

Level Of Service, LOS, =0

5935195 TUNANINNHUA VUBINIINTBDINIIF 1T VLS

H v 1 4 a 4 ) v A L4
ﬂ"l‘Wﬁ 44 WﬁWﬁNﬁ?HLlﬁﬂ\‘]NﬁﬂNLﬂ%ﬂQWNW U89 Two-Lane Highways 613U UATIENH
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General Information

Site Information

Analyst

Agency or Campany

Date Performed

AR

KU

1 Sy 2011

HighwayDirection of Travel

From/Ta

Jurisdiction

WHRTUEW

vaTofu 11-wmaTofu 13

Analysis Time Period 00w Analysis Year
Input Data
volume,V 1800 vehih Peak-hour factor, PHF 0.9
Annual avg. daily traflic, AADT vehiday % Trucks and buses, P1 B %
Feal-hour proportion of 40T, K % RVs, Py %
Peak-hour direction proportion, D General terrain Leval Ralling Mountainous
Driver type C t kday R | ! Grade: Length 1.63 krmn
Median type, M Undivided Divided Base free-flow Speed, BFFS B84 kmih
Calculate Flow Adjustments Calculate Speed Adjustments and FFS
f, 1 ity i krnih
Er 15 fie 0 kb
Er 12 Ta 4 kmih
T 0.8971 Tht 0 kmih
FFS=BFFS - Ty~ fic - fa- fiy a0 kmih
Calculate Density & Level Of Service
Flow rate V, faiata] peihiln Density, D="p /5 1073 peikiniin
Speed, 5 80 kmih

Level Of Servie, LOS=E

H 1 1 4 a Jd o v A 4 . .
ﬂ"l‘Wﬁ 45 Wﬁ?ﬂNﬁﬁHlLﬁﬂ\‘lWﬁﬂNlﬂ%fN“WiJ“W A1 IVUATICH Multilane Highways
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General Information

Site Information

Analyst AT HighwayiDirection of Travel walugu
Agency or Comparny KL From/To wialugu 11-waTudu 13
Date Performed 1 e 2011 Jurigdiction
Analysis Time Period 9.00 . Analysis Year 2011
Input Data
Wolume W 2000 wehrh Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and huses, P [} %
Feak-hour proportion of AADT, K % RVs, Pg %
Peak-haur direction prapartion, D General terrain Level Ralling Mountainous
Criver type C i kday ' Recreationalfivzek Grade: Length km
Lane width, L hone m Up % Down__ %
Total Iateral clearance, TLC 0k m Nurnber of lanes 2
Access points, A 0k Adkrn FFS {measured) kit
Median type, M Undivided Divided Base free-flow Speed, BFFS Utban Rural
Calculate Flow Adjustments Calculate Speed Adjustments and FFS
Eq 248 fie 3.9 kmih
Er 2 fy 0 Krih
T 0.53 i 0.6 kmih
FFS= BFFS - fLy-fLo-fin- Ty 1091 krrifh
Calculate Density & Level Of Service
Flow rate v, 1169 Density, D = Vg IS 10.71
Speed, 5 081

Level Of Servie, LOS=E

H 1 v 4 a Jd o v A d .
M 46 MNANRFIULAANAMAUATOINUN G115 UAATIZH Basic Freeway Segment



General Information

Site Information

Analyst ISAUGS0LEY HiohwayDirection of Travel LE—IEGULE0 15 U O L5 S0 IS UIERLEULEE
Agency of Company KL From/To 15" U0 155E 0 15FLERIS 150 15U O 56
Date Performed 1 isnseus0ssns0En 2011 Jurizdiction
Analysis Time Period 9.00.50 Analysis Year 2011
Input Data
A<———>»C
A=
——
-
8 B ~—>» D
a. MAJOR—WEAVE WITH LANE BALANCE AT EXIT GORE
W:.::;ng Type A Type B Type C Volume A = C AADT K D
1815
bl
Freeway free-flow speed, Spp 110 el b= [ (i Ui u
1297
Weaving number of lanes, N 4
WWeaving segment length, L 450 Volume B = C AADT K D
Terrain Level Rolling 157
Peak-hour factor, PHF 0.91
Volume A = D AADT K D
% Trucks and buses, Py 10 592
% RV, P
Driver type [ 2y R t
Calculate Freeway Weaving
AADT o v
{peihy {veh/day) i o {veh/h} EHg HY i fr {veh/h)
o1 1815 0.91 10 0.852 1 2095
Yoz 1297 09 10 0.952 1 1497
Vi 1037 0.91 10 0.852 1 1197
%) 892 0.91 10 0.852 1 799
Yy 1729 0.91 10 0.952 1 1996
e 3112 0.91 10 0.852 1 3592
¥ 4341 0.91 10 0.852 1 5555

Volume Ratio, VR = 0.357
Weaving Ratio, R=0.4

Caleulate Weaving and Noenweaving Speeds

Unconstrained

Ny = Ny (max)} (Uncontrained)

Weaving (i = w) Nonweaving {i = nw) Weaving {i=w) Nonweaving {i = nw)
Weaving intensity factor, W 0.643 0.454
Weaving and non weaving speed, S (kmdh) a1 836
Ny = 1.64
Ny (max) =35

Weaving segment speed, S =857 km/h
Weaving segment density, D =163 pc/kmin
Level of Service (LOS)=C

H 1 U 4 a d o v A L4 .
MNA 47 Wﬂ}W]Nﬁ’JLlLLﬁﬂQWaVINLﬂ%i’N‘Wll‘W AINITUAUNITICH Freeway Weaving

134



General Information

‘ ‘ Site Information

Analyst T

Agency or Company

KU

Date Perfarmed

1 fiunen 2011

Highweay/Direction of Travel

FromTa

Analysis Time Period

9.00

u.

Analysis Year

VWG EEIT AL - 00 AR

ShumErE sl

20m

UpStream Adjacent Ramp

Yes On
Mo Off

Lup _0m
vy wehh

AADT vehiday

Merge B lane, 2 lane Ramp

Downstream Adjacent Ramp

Yes On
Mo Off

Laown m
Yy vehth

ARDT vehfday

Input Data

Freeway

Ramp

Free flow speed of freeway, S gp
Freeway flow rate, Ve

Annual avy. daily traffic, AADT
Peak-hour proportion of BADT, K
Peak-hour direction propartion, D
%Truck and buses, %HVy

RV

110

3000

krdh

wehih

wahiday

Free flow speed of ramp, S pg
Ramp flow rate, ¥

Annual avg. daily traffic, AADT (VR)
Peak-hour proportion of AA0T, K
Peak-hour direction proportion, D
%% Truck and buses, %HWg

BRVy

a0 krsh
1800 wehih

wahiday

Terrain

Drriver type

Peak-hour factor, PHF

Level  Rolling

Deceleration lane length(Ld)

Acceleration lane length(La)

420

Calculate Freeway Weaving

{pe'hy AADT{veh/d.

ay)

v
fveh/h)

PHF HHV

f v
P f {pc/hy

3000

095 5]

0976 1 3236

1800

0976 1 1841

0.555

1796

peh

Capacity Checks

{peih)

Actual

Maximum

LOSF

YFO

5177

7050 Mo

VR12

737

4400 Na

Level of Service Determin.

n (if not F)

Dg

Level Of Senvice, LOS

15.5

peikmiin

H 1 [ 4 a Jd o v Aa 4 .
MW 48 NINANEIUUTAINAMAUAT 0ININ M5 UTAT 1Y Ramps and Ramp Junctions
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Y o (Directional flow rate) {pedh) 512 1700 Mo % g (Directional flow rate) (pedh) 473 1700 Mo
Two-way low rate, ¥ s = vd + Vo 1882 peih Two-eay flow rate, ¥ p= Vi + Vo 1263 peh
Adjustrent for no-passing zone fp kmih Adjustment for no-passing zone f, %
Fres-Flow Spesd, FFS, kernih Best %Time-SpentFollowing, BPTSF %
Average Travel Speed, ATS, E % Time-Spent-Follawing , PTSF 4 %
Level Of Servie, LOS=E ]
Yiew Printer Friendly Yersion l

H 1 a L4 @ = 9 o . .
mwwu’mﬁ 11 AIULAAINANITAUATIEHAIINY UASTEAVVINITAIMIU Directional Two-Lane

Highway Segment



154

= Y, 9

Tunsaingl¥doudoyalinsy Tusunsuag luvhnsimazinali TasdaTusunsu

wuaasniiemend 1 1dnswngldaadeyaes lsthe e ddldamisoiloudoyald

Yo A o

f"li‘UUlﬂ‘ﬂu‘ﬂ AININHUINT 12

Directional Two-Lane Highway Segment

General Information Site Information
Analyst |wqu | Highway/Direction of Travel ‘wuaiu'ﬁu ‘
Adency ar Company |KU | FromiTa ‘wuamﬁu T1-wmaTuEu 13 ‘
Date Performed |1 T 2011 | Jurisdiction ‘ ‘
Analysis Time Period |El 00w, | Analysis Year ‘2011 ‘

o %y is reguired
* % Mo-passing zone is reguired
e RAAGY N\ A LYV~ "\
Type of highway ® Class | highway O Class Il highway Shoulder width [12 |m
Terrain OLevel @ Rolling Lane width |3.3 |m
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™ 0.931 i 0.585 i 1 [ 0.935
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Level Of Servie, LOS =L

Lge [z8 km L L [ km
Ly [3:2 krm Ly o2 [k
i [1.11 | i [oE2 |
sverage Travel Speed including 52 ki % Time-spentfollowing including | [78.5 k3
passing lane, ATS,, passing lane,PTSF o

Level Of Service, LOS), =D

[ View Printer Friendly “ersion

MNHINT 17 FIULAAINANITAATIZHAINY 1AZTEAULTMIF11 T Directional Two-Lane

Highway Segment With Passing Lane

Tunsainglatloudoyalinsy Tusunsuag lushnsimsizimald TasdrTusunsu

wuaasmihveiouseldgldmawndgldvnadeyass lthe e ldd1damwnsotloudoyald

'
Yo A o =

ﬂiﬂl’lﬂﬂu‘ﬂ PNNINANUINNT 18



162

Directional Two-Lane Highway Segment With Passing Lane

General Information Site Information

Analyst |P([‘;|wi | Higtway/Direction of Travel |wuﬂiuﬁu |
ABNCY or COmpany |KU_ | Fram/To |wunTuEu 11-wnaTagu 13 |
Diate Performed |1 v 2011 | Jurisdiction | |
analysis Time Period [s.00u | Analysis Year [2011 |

+ Segment length |, Lt is required
+ Length of passing-lane including tapers, Ly is required
+ Length of two-lane highway upstream of the passing lane, Ly, is required

Type of highway @ Clags | highway O Class Il highway Shaulder width \1.2 \m

Tetrain O Level @ Rolling Lare width ‘3.3 ‘m

Grade: Lengthl:lkm Segment length | Ly ‘ ‘Km
OUpl:l% ODownl:l% Length of tn-lane highmay upstream ‘ ‘ km

of the passing lanz, L,

Analysis direction volume, Yy |12DD ‘\rehrh

Length of passing-lane including tapers ‘ ‘Km
Oppoging direction valume, ¥, |4DD ‘vehrh b Lo
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General Information | ‘ Site Information
Analyst PR HighwayDirection of Travel wuaTuEu
Agency or Company KU. FromiTo winlugu 11-wraTagu 13
Date Performed 1 fiunens 2011 Jurisdiction
Analysis Time Period 9.00 u Analysis Year 2011
' Input Data
Type of highway Class | highway Class Il highway Shaulder width 1.2 m
General terrain Level Rolling Lane width 33 m
Tuwo-way hourly volume wehih Segment length | Ly 10 krn
Grade: Length ki Base free low speed, BFFS 100 kmih
Up_ w  Down_ % Field measured speed, Sppy ki
Peak-hour factar, PHF 095 Ohserved volume vy vehih
% Trucks and buses, Py 14 %
% Recreational vehicles, Pg 4 % L Opposing direcyion e
— Analysis direcyion b —
% Mo-passing zone a0 % i
Access pointsikm 12 tkm —..LL/,I_.* F“.i
Lu Lpl Lde Ld
Segment, Lt
Average Travel Speed %Time-Spend-Following
Analysis Direction (d) Opposing Direction (o) Analysis Direction (d) Opposing Direction {o)
Fa 0.93 Fo 053 Fo 1 Fo 0.94
Et 1.5 Er 13 Er 1 Er 15
Eg i1 Eg 11 Eg 1 Eg 1
iy 0.931 T s 0.885 ™ 1 T o 0.935
Wy 1370 peih Vo 212 peth Yy 1263 poh Yy 479 peih
Capacity Checks Capacity Checks
Actual LOSF Actual | Maximum | LOSF
' g (Directional flow rate) (pc/h) 1370 1700 Mo W g (Directional flow rate) {pefh) 1263 1700 Mo
W o (Directional flow rate) (pc/h) 512 1700 Mo W o (Directional flow rate) (peih) 479 1700 Mo
Tweo-way flow rate, W p = Vd + Vo 1882 poih Twwo-wiay flowe rate, V p= vd + Vo 1263 poih
Adjustment for no-passing zone [, 27 kmih Adjustment for no-passing zane frp 17 %
Free-Flow Speed, FFSy 832 kmih Best %Time-Spent-Following, BPTSFy B4 7 %
Average Travel Speed, ATS, B3 kmih % Time-Spent-Following , PTSF 4 oG 4 %
Level Of Servie, LOS,=E
Average Travel Speed %Time-Spend-Following
Lae 28 km Lys 56 km
Ly 32 km Ly 0.2 km
T 1.1 A 0.62
Average Travel Speed including RS2 kmih % Time-speni-iollowing including 785 %
passing Iaﬂe‘ATSw passing lane,PTSF Bl
Level Of Service, LOS, =D
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a. MAJOR—WEAVE WITH LANE BALANCE AT EXIT GORE
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Freeway Weaving

{peh) w:ﬁﬂ:w K | D 1ve:f'h) PHF %HY iy fp .

e 1815 0.9 10 0.852 1 2095
a2 12597 0.91 10 0.952 1 1457
W] 1037 0.91 10 0.852 1 1197
] 692 0.9 10 0.952 1 799
Y 1729 0.9 10 0.852 1 1996
g 3112 0.91 10 0.852 1 3592
W 4841 0.91 10 0.852 1 5585
Volume ratio, VR = 0.357

Weaving ratio, R=04

Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nwj) Weaving (i = w) Nonweaving {i = nw)
Weaving intensity factar, Wi 0648 0.454
YWeaving and nonweaving speed, 5 (krm/h) g1 85.6

Number of lane required for uncoenstrained operation, My = 1.64
Maximum number of lane, Ny, {max) = 3.5

Ny = Ny {max) (Uncantrained)

Weaving segment speed, S =857 kmih
Weaving segment density, D = 163 pc/kmin

Level of Service (LOS)=C
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General Information

Analyst

Agency or Company

Date Performed

Analysis Time Period

Freeway Weaving
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1t 2011
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Site Information

HighwayiDirection of Travel

FromiTo

Jurisdiction

Analysis Year
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Terrain is required

% RV's, PR is required
Drriver type is reguired

. s s 0 8

Peak-hour factor, PHF is reguired
% Trucks and buses, Py is required

a. MAJOR—WEAVE WITH LANE BALANCE AT EXIT GORE

Weaving type O Type A © Type B OType
a

Freeway free-flow speed, Sgp ‘110 ‘

Weaving nurnber of lanes, N ‘:1 ‘

Weaving segment length, L ‘450 ‘

Terrain Olevel  ORolling

Peak-nour factor, PHF \ |

% Trucks and huses, P ‘ ‘

Recreational vehicles, Py ‘ ‘

Ciriver type Oc 3y e eEion

Volume A= C AADT K 1]
1815 ||| || i
Volume B = D AADT K 1]
1297 ||| || ||
Volume B = C AADT K 1]
1037 i || i
Volume A = [} AADT K 1]
52 I I i

MWHUINA 39 uaasmsududouveallsunsulunsaid]

Weaving

U

Hloudoyalunsy d1m5V Freeway



185

VINMWHUINT 38 HAAIWANITAIUIUAINY LAZILAVUINMIFINTY Freeway

[

. a L4 <
Weaving ¥111909g1dad0yanans i1z aail

D adfoudaregnlglumsainns 1dun arlsuudanvaiasy arlsuud
PSunasavssnnIng lunseuaasas
2) 8a51m3 lragulaad (V)
< A
3) AN IUMIAUNG (Speed, S)
4) ANURUUY (Density, D)

5) 5EAVVINT (LOS)

) $ a < a 7Y v Y a o i i ! i
6. flFannsadeniuinansinzivoya’ls Taedldnani TR e VP Iy Version

4 Y 1 g’; v A J a d v {
Lﬁmﬂnqmumumimwuwwam‘nmﬂzwmaﬂﬂmmu ﬂ\?ﬂWWWH?ﬂ“ﬁ 40



General Information

‘ ‘ Site Information

186

Analyst GG G015 Highway(Direction of Travel \5—EeIE 015" WO LS50 IS SIS UL
Agency or Company L From/To |5 T OISGIEOLERIEEIE IS OLE U D IEGILE
Date Petformed 1 snisaus0isens0isn 2071 Jurisdiction
Analysis Time Petiod 5.00 0 Analysis Year 201
Input Data
A<—>»C
A~ T
— e
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B B~—>» D
a. MAJOR—WEAVE WITH LANE BALANCE AT EXIT GORE
Weaving Type & Type B Type C Volume A= C AADT K D
type
1815
b1
Freeway free-flow speed, Spp 110 Volume B = D AADT K D
1297
Weaving numkber of lanes, K 4
Weaving segment length, L 450 Volume B = C AADT K D
Terrain Level Ralling 1037
Peak-hour factor, PHF 0.91
Volume A = D AADT K D
% Trucks and buses, P 10 Fa7
% RV, Pp
Driver type [ ay
Calculate Freeway Weaving
AADT v o v
fpeih) vehiday) K12 ehm i e 1% " tvelv)
Yl 1815 0.31 10 0.952 1 2095
) 1297 0.91 10 0952 1 1497
Yy 1037 0.9 10 0952 1 197
Y2 692 0.9 10 0952 1 799
Yy 1729 0.31 10 0.952 1 1996
Vi 3112 0.31 10 0.952 1 3592
¥ 4841 0.31 10 0.952 1 5585

Volume Ratio, VR = 0.357
Weaving Ratio, R=10.4

Calculate Weaving and Nonweaving Speeds

Unconstrained Constrained

Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
Weaving intensity factor, W 0.648 0.454
Weaving and non weaving speed, 5 (km/h) 81 68.6
My = 1.64

Ny (max) =35
Ny = My (max) (Uncaontrained)

Weaving segment speed, $=3857 km/h
Weaving segment density, D = 16 2 pc/kmin

Level of Service (LOS)=C
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Ramps and Ramp Junctions

{peh) AADT{veh/day) K | D (ve: ) PHF %HV iy fp (perh)
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General Information
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‘ ‘ Site Information

Analyst AT

Agency or Company KU

Date Performed 1

e 2011

Analysis Time Period 9.00

u

Highway/Direction of Travel

From/To

Jurisdiction

Analysis Year

M WG ALE AU -a A Ie

S IEAET-E WU e

2011

UpStream Adjacent Ramp

fes On
Mo Off

Lup __m
' vehrh

AADT vehiday

Merge B lane, 2 lane Ramp

Downstream Adjacent Ramp

fes On
Mo Off

Ldown m
' wehth

AADT wehiday

Input Data

Freeway

Ramp

Free flow speed of freeway, S ¢r 110
Freeway flow rate, Wp 3000
Annual avy. daily fraffic, AADT

Peak-hour proportion of AADT, K.

Peak-hour direction proportion, D

% Truck and buses, %HYE ]

BRVE

kmih

vehih

wahiday

Free flow speed of ramp, 5
Rarnp flow rate, Vg

Annual avy. daily fraflic, AADT (vR)
Peak-hour proportion of AADT, K.
Peak-hour direction proportion, D
%Truck and buses, %HVg

BRV

80 kmih
1800 wehih

wahiday

Crivertype

Terrain Level

Rolling

Peak-hour factar, PHF 0.95

Deceleration lane length(Ld)

Acceleration lane lengthila) 420

Calculate Freeway Weaving

{pc/h) AADT{veh/day)

fvehihy

PHF %HV

£ v
v r {pe/h)

3000 0.5 5

0.876 1 323

1800 0.95 5

0.976 1 1941

0.555

1796

peih

Capacity Checks

{pcihy

Actual

Maximum

LOS F

YFO

877

7050 ko

YR12

37T

4400 Mo

Level of Service Determination (if not F|

)

Dg

Level Of Service, LOS

peikmin
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