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Connecting people, products and places safely and efficiently with customer focus, accountability
and environmental sensitivity to enhance the economy and vitality of North Carolina
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What is an Interchange?
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Types of Interchanges and How to Choose

1. Traffic Forecast and Capacity Analysis

2. Avalilable Right of Way and Existing Topography

3. Constructability and Maintenance of Traffic

4. Cost
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Additional Guidance

Selecting Optimum Intersection or Interchange Alternatives

Guidance for the staff and consultants of the
Congestion Management Section

Mobility and Safety Division
North Carolina Department of Transportation

By Joseph E. Hummer, PhD, PE
State Traffic Management Engineer

Updated January 2024




. /l\ul\:lc,jot.gov

- Interchange Design Lunch and Learn
KK At N enadeArs

Innovative Designs
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Design Resources

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

A PO”CV on ROADWAY DESIGN MANUAL
Geometric Design of
Highways and Streets

2018

7th Edition

For questions, feedback, and
to sign up for notifications to

the Roadway Design Manual.
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Common Design Challenges
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Common Design Challenges

AHigh -side Superelevation Ties
A Low -speed Loop Connections
A Complex Weave Locations
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High -side Superelevation Ties




- /l\ul\:lqot.gov Interchange Design Lunch and Learn
KK At N enadeArs

High -side Superelevation Ties
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High -side Superelevation Ties

Horizontal alignment and superelevation
distribution are not independent design elements.
If superelevation cannot be properly distributed,
changes to the horizontal alignment are needed.




Interchange Design Lunch and Learn

Table 10-4. Minimum Acceleration Lane Lengths for Entrance Terminals with Flat Grades of

Less Than 3 Percent

U.S. Customary
Acceleration Lane Length, L, (ft) for Design Speed of Controlling Feature on Ramp, V*(mph)
. Stop
Highway . 15 20 A 30 35 40 45 50
Condition
Design | Merge Average Running Speed (i.e., Initial Speed) at Controlling Feature on Ramp, “
Speed, | Speed, V' (mph)
V(mph) | V, (mph) 0 14 18 22 26 30 36 40 44
30 23 180 140 — — — — —
35 27 280 220 160 — — — — — —
40 31 360 300 270 210 120 — — — —
45 35 560 490 440 380 280 160 — — —
50 39 720 660 610 550 450 350 130 — —
55 43 Q60 %00 810 780 670 550 320 150 —
60 47 1200 1140 1100 1020 210 800 550 420 180
65 50 1410 1350 1310 1220 1120 1000 770 600 370
70 53 1620 1560 1520 1420 1350 1230 1000 820 580
75 55 1790 1730 1630 1580 1510 1420 1160 1040 780
80 57 1900 1800
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Low -speed Loop Connections

Provide a minimum length of 300 feet for spirals used on loops transitioning on or off a high-
speed facility for new construction and where reconstruction allows, to help mitigate for the

speed differential.

Aviation Parkway and |  -440, NC

14
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Complex Weave Locations

Simple Weave

I-440 and 140 west of Raleigh, NC
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Complex Weave Locations

[-65 North of Louisville, KY
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Complex Weave Locations
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West Side of Interchange

Collector -Distributor
US-1 and I-40
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West Side of Interchange
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Interchange Improvement Example
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2004 RI-4 and US -192 Orlando, FL
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