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US Customary
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speed (mph)
Ramp design speed
(mph)

Upper range (85%) 35 40 45 48
Middle range (70%) 30 33 35 40
Lower range (50%) 20 23 25 28

Corresponding see Exhibit 3-43
minimum radius (ft)
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Metric

Highway design 70 80 90
speed (km/h)

Ramp design speed
(km/h)

Upper range (85%) 60 70 80 90
Middle range (70%) 50 60 60 70
Lower range (50%) 40 40 50 50

Corresponding see Exhibit 3-43
minimum radius (m)
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© 0O NC O © NC O O NC O O NC O O NC O O NC O 0 RC 18 23 RC 18 28
O 0 NC O 0 NC 0 0O NC O O NC O O NC © O RC 14 22 RC 15 23 22 18 27
O 0 NC 0 0 NC 0 0 NC O O NC 0 ©0 RC 13 20 RC 4 22 23 18 28 26 21 %2
© O NC O O NC 0 O NC O O NC 0 O RC 13 20 21 186 23 24 W 28 27 22 3
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o239 8 N, slope
:: ;: L Use Of gy 4% should be Hinsited to urban conditions

Ra=18
Exhibit 3-21. Values for Design Elements Related to Design Speed and Horizontal Curvature
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Exhibit 3-23. Values for Design Elements Related to Design Speed and Horizontal Curvature
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Exhibit 3-24. Values for Design Elements Related to Design Speed and Horizontal Curvature
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Exhibit 3-25. Values for Design Elements Related to Design Speed and Horizontal Curvature
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Ch EIAN and B pudaall Jaall B il Jama o o8 Jdal) A g g
daun gall Allly dllatial) Lpalic ) Jgaall o dainy il jall ad ) (Gadad Gall
pll) Gglaly ¥ el Juall A gl DAY dldg 9-44 Jsaad) B

.9-49 J gl 52 g2 gall

Metric

US Customary

Maximum algebraic
difference in cross
slope at crossover line
(%)

Design speed of exit

or entrance curve
(km/h)

Design speed of exit

or entrance
(mph)

Maximum algebraic
difference in cross
slope at crossover line
(%)

curve

5010 8.0
501t06.0
40t050

30 and under
40 and 50
60 and over

20 and under
25 and 30
35 and over

50t0 8.0
50t06.0
40t050

Exhibit 9-49. Maximum Algebraic Difference in Cross Slope at Turning Roadway
Terminals

Metric

US Customary

Effective maximum relative
gradient (%)
Rotated width (m)
54m

Design
speed
(km/h)

3.6m 72m

Design

Effective maximum relative
gradient (%)

speed

Rotated width (ft)

(mph)

12 ft 18 ft 24 ft

20 0.80
0.75
0.70
0.65
0.60
0.55
0.50
0.47
0.44
0.41
0.38
0.35

0.96
0.90
0.84
0.78
0.72
0.66
0.60
0.57
0.53
0.49
0.46
0.42

1.00
1.00
0.93
0.87
0.80
0.73
0.67
0.63
0.59
0.55
0.51
0.47

40

15
20
25
30
35
40
45
50
55
60
65
70
75
80

078
0.74
0.70
0.66
0.62
058
0.54
0.50
047
0.45
043
0.40
0.38
0.35

1.00
0.99
0.93
0.88
0.83
0.77
0.72
0.67
0.63
0.60
0.57
0.53
0.51
047

0.94
0.89
0.84
0.80
0.75
0.70
0.65
0.60
0.57
0.54
0.52
0.48
0.46
0.42

Based on maximum relative gradients listed in Exhibit 3-27 and the adjustment factors
in Exhibit 3-28. One lane is assumed to equal 3.6 m [12 ft]. Gradients for speeds of

80 km/h [50 mph] and above are applicable| to turning roadways at interchanges

(i.e., ramps).

Exhibit 9-44. Effective Maximum Relative Gradients
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Exhibit 10-59. Typical Gore Area Characteristics
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750m

TAPERED DESIGN

FOR _DECELERATION LENGTH

SEE TABLES X-6 AND X-5

PARALLEL DESIGN PREFERRED

dadia Aol Gald o al) Gallnl) 4 aay) JishY) Jaen10-610 saad)

-

Metric

aoall SN A Aza) el daluwal) ail A) Qald Ja b jalal

Bl MA ardical)

US Customary

Design speed of Length of nose taper Design speed of Length of nose taper
approach highway (Z) per unit width of approach highway (Z) per unit width of
h) nose offset (mph) nose offset

15.0
20.0
22.5
25.0
275
30.0
35.0
40.0

15.0
17.5
20.0
22.5
25.0
275
30.0
325
35.0
37.5

ot ol & ccloverleaf loop JSéu JsAA cualy glii 10-62 JS&
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SURFACED

SHOULDER

PAVEMENT WIDTH TAPER
IS+ 1 OR FLATTER
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