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Vertical Curve

Tuesday, February 26, 2013 2

G1 G2
G1 G2

Crest Vertical Curve
or Summit Curve

Sag Vertical Curve

Grade line
= sloping line
= line having 
gradient

Grade line
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Combination of grade in vertical curve
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♦ Parabolic function
– Constant rate of change of slope
– Implies equal curve tangents

♦ y is the roadway elevation 
♦ x is distance from the beginning of the curve
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Parabola provides a constant rate of change of grade, it is 
ideal and almost always applied for vertical alignments used 
by vehicular traffic.
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Vertical Curve Fundamentals
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Relationships
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Factors to be Considered 

There are several factors that 
must be taken into account when designing a grade line of tangents and 
curves on any highway or railroad projects. They include:

1. Providing a good fit with the existing ground profile, thereby
minimizing depths of cuts and fills.
2. Balancing the volume of cut materials against fill.
3. Maintaining adequate drainage.
4. Not exceeding maximum specified grades (g) and meeting fixed
elevations such as intersections with other roads.
5. In addition, the curves must be designed to

a. fit the grade lines they connect
b. have lengths sufficient to meet specifications covering a

maximum rate of change of grade (which affects the comfort of
vehicle occupants)

c. provide sufficient sight distance for safe vehicle operation.
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Crest Vertical Curves
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Crest Vertical Curves

♦Assumptions for design
– h1 = driver’s eye height = 3.5 ft.
– h2 = tail light height = 2.0 ft.

♦Simplified Equations
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Design Controls for Crest Vertical Curves 

from AASHTO’s A Policy on Geometric Design of Highways and Streets 2004
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Sag Vertical Curves
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headlight beam (diverging from LOS by β degrees)

LOS=line of sight



26-Feb-13

7

Tuesday, February 26, 2013 13

Sag Vertical Curves

♦Assumptions for design
– h1 = headlight height = 2.0 ft.
– β = 1 degree

♦Simplified Equations
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Sag Vertical Curves

♦Assuming L > SSD…
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Design Controls for Sag Vertical Curves 

from AASHTO’s A Policy on Geometric Design of Highways and Streets 2004
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It is not practicable to provide passing sight 
distance (PSD) in vertical curve
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Design of Vertical Alignment of Road
(Design speed is known and grades are known 
or decided by designers)

♦ 1. Determine SSD and L. Decide L = ?

♦ 2. a=?, b=?, c=?

♦ 3. determine RL of each peg station and chainage of 
control points
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Comments 
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1. Please take care of ramp in parking, flyover etc.
2. Never overtake other vehicles in hilly roads
3. Please don’t blame only drivers, check twice the 
engineering faults in roads


