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Exit and Entrance Ramps 

>50 mph300 ft 
<50 mph: 250-275 ft 

400 ft to 600 ft 

400 ft to 600 ft 



Designs for Exit Ramps 

Higher volumes 

Best capacity 



Designs for Exit Ramps 

• Taper angle too large 
• Reduces capacity because drivers need to 
decelerate significantly at the gore area 



Vd = ≥60 mph 

16 ft 
12 ft 

12 ft 
12 ft 



Designs for Entrance Ramps 

400 to 1,400 vph 

800 to 2,400 vph 

1,500 to 3,000 vph 

2,000 to 3,600 vph 



Vd = ≥60 mph 16 ft 



Exits and Entrances on Curved 
Highways 

Prevents through vehicles 
to enter the ramp 

Maintain same superelevation 



Exits and Entrances on 
Curved Highways 

Better to design exists on the tangent rather than on a curve 



Interchange Design Overview 

Should use Decision Sight 

Distance 



Interchange Design Overview 



Interchange Design Overview 

A. Establish Objectives 

B. Document Existing Conditions 

C. Establish Future Design 
Requirements 

D. Determine Evaluation and 
Decision Criteria 

A. Alternatives’ Solution Generation 

B. Alternatives’ Analysis and 
Evaluation 

C. Plan Selection 



Interchange Design Overview 

Improve Traffic Operations 

Reduce Crashes 

Minimize construction costs 

Minimize ROW 

Sensitive to environmental 
and social issues 



Interchange Design Overview 
Existing ROW 

Geometrics of the two 
intersecting roadways 

Existing traffic on freeway and 
adjacent interchanges 

Existing turning movements at 
intersections 

Location and type of access on 
the crossroad 

Location and type of 
development 

Transit operations 

Pedestrians and cyclists 

Environmental and sensitive 
areas 



Interchange Design Overview 



Interchange Design Overview 
Design year 

Land use projections for design 
year 

Highway network, public 
transport and HOV facilities 

Pedestrian and bicycle 
requirements 

Planned ITS strategies 

Environmental considerations 

Design year traffic forecast 

Design criteria for design year 
demands 



Interchange Design Overview 

Forecasted design year hour volumes 



Interchange Design Overview 

Project Solution Process 



Interchange Design Overview 

• Tier 1 

– All interchange forms are considered and 
screened for fatal flaws 

– System-area environments (e.g., freeway-
local road, freeway-freeway, freeway-major 
street, etc.) (see next overhead) 

– Screening consideration based on project 
definitions and scope 

– Can use a matrix as detailed below 



Interchange Design Overview 



Interchange Design Overview 



Interchange Design Overview 

• Tier 2 

– Initial engineering development and analysis of 
alternative interchange forms 

– Designs mapped to scale on maps/aerial photographs 

– Can use “single-line” drawings/sketches or in CADD 
software showing each ramp and direction of 
traveled-way 

– Involve public at this stage 

– Compare qualitative to reduce the alternatives to be 
carried out in Tier 3 



Interchange Design Overview 

• Tier 2 

– Major inputs: 

• Future traffic and lane requirements 

• Public transport plan, pedestrians and bicycle 
requirements 

• Future highway network 

• Analysis and evaluation of existing facility 

• Land use, environmental and ROW considerations 

• ITS strategies and HOV facilities 

• Design guidelines and criteria 



Interchange Design Overview 



Interchange Design Overview 



Interchange Design Overview 

Eliminated from further study 



Interchange Design Overview 

• Tier 3 
– The selected alternatives are developed in geometric 

design form 

– Full design superimposed on single-line design 

– Functional profiles and cross sections developed  

– Prepare signing plan, drainage, structures, sequence 
of construction, phased implementation plan, ROW 
and construction costs, and operational analysis 

– Compare alternatives quantitatively (costs) (should 
include a benefit-cost analysis) 

– May need to involve public at this stage 



Interchange Design Overview 

• Tier 4 

– Finalize plan for the selected design 

– Prepare letting documents 

– Prepare design study report 

 



Interchange Design Overview 
Design Study Report 



Ramp Terminal 

Four types for Diamond 

interchanges 

Design overlaps (left-turn 

lanes) 



Ramp Terminal 

Several partial cloverleaf 

designs 



Ramp Terminal 

• Design Principles 
– Design and traffic control scheme should optimize the 

operation quality of traffic flow 
– Designed to minimize crashes and their adverse 

effects 
– General guidelines 

• Discourage undesirable wrong-way movements 
• Desirable vehicle path should be clearly defined 
• Encourage safe vehicle speed 
• Traffic streams should cross at near-right angles and merge 

at flat angles 
• Provide accelerating and decelerating lanes (as well as 

turning bays) 



Ramp Terminal 

• Design Criteria 

– Design speed should be between 25 and 40 
mph (gore area should be between 50 and 60 
mph) 

– Ramp approach should meet at 90o  

– Left-turning radii between 50 to 75 ft 

– Left-Turning Radii between 120 to 200 ft 
(single-point) 

– Grades should be less than 3% 



Ramp Terminal 

Rural Design 



Ramp Terminal 

Tight-Urban Diamond 



Ramp Terminal 



Ramp Terminal 



Ramp Terminal 



Ramp Terminal 



Ramp Terminal 



Ramp Terminal 


