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Lecturer :



Lecture 4

The subject of the lecture:

Vertical alignment



Vertical alignment is the combination of circular vertical curves and
tangent (straight) sections of a particular slope designed to achieve
this objective. The design of vertical alignment is concerned with
gradients, crest and sag curves. A crest curve is a convex vertical
curve. A sag curve is a concave vertical curve.

a crest curve a sag curve

Source: Low Volume Roads Manual,  Volume 2: Geometric Design and Road Safety, Roads Authority Malawi, 2020



Terrain vertical following-coordinates:



Longitudinal section of a raod and terrain profile:

red line – a grade line



Geometric elements of the grade line:

Źródło: http://web.mit.edu/16.400/www/auto_sim/Help/SDLEventVC.htm

The minimum recommended distance between the bends of the gradeline

The minimum recommended distance
between the bends of the gradeline [m]



a) ordinate of the points of bend of the grade line 

Determination of the parameters of the grade line on sections 
with a constant slope:

b) slope of the grade line on sections with a constant slope

wymagania



c) the angle of bend of the grade line 

e) mean slope of the grade line for the bend





Determination of the distance of the required stopping visibility:





Determination of the radius of vertical curves :

a) minimum radius due to the visibility for the crest curve (curve no 2)





b) minimum radius due to the visibility for the sag curve (curve no 1, 3, 4, 5)





c) minimum radius due to the dynamics

d) minimum radius due to the aesthetics



e) minimum radius due requirements (standards)

Minimum radius of crest and sag curves

radius of a crest curve
[m]

radius 
of a sag 
curve
[m]

section
without
lighting

section with 
lighting



f) the adoption of values of the vertical curves



Values of the geometric parameters of the grade line:

a) tangent of the vertical curve



b) external of the vertical curve

c) length of the vertical curve

External must be greater than 0.05 m (technological condition) 





Intermediate coordinates of the vertical curves:

a) coordinates of the grade line on the beginning and the end of vertical curve

HPŁ = HBC ;   HKŁ = HEC



b) intermediate coordinates of the vertical curves

For a crest curve we substitute ’’+’’ and for a sag curve ’’-’’.





Source: https://fiverr-res.cloudinary.com/images/t_main1,q_auto,f_auto,q_auto,f_auto/gigs2/119097999
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