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Lecturer :



Lecture 3

The subject of the lecture:

Horizontal alignment



Coordinates of vertex points of horizontal alignment of the design road:



Distance (length) between vertex points:



Deflection angle of horizontal alignment of the design road:

Source: https://www.cpp.edu/~hturner/ce220/circular_curves.pdf





Tortuosity of section of the design road:



Checking the requirements for the assumed radius of horizontal curves

The adoption of horizontal curve radius based on regulation of the Minister of Transport and 
Maritime Economy (consolidated text, Journal of Laws of 2016, item 124, as amended)
– in short JoL16.

a) roll-over stability condition 





b) slip stability condition





c) driving comfort condition







Calculation of basic elements of a horizontal curve 

Signs:
PŁK – BC – begin of curve
KŁK – EC – end of curve
Z – E – external
T – tangent

The widening is used when its value is greater than or equal to 0.2 m 





Determination of the clothoid a-parameter 

Source: https://pwayblog.com/2016/07/03/the-clothoid/



Source: https://docplayer.pl/docs-images/64/51106521/images/11-1.jpg

The road ramp



Determination of the clothoid a-parameter 

a) dynamics condition



b) aesthetics condition



c) construction of a road ramp condition





d) widening of the roadway condition 

calculated for the horizontal curves which have widening

e) geometric condition 



f) horizontal curve offset condition

recommended condition



g) proportionality condition

recommended condition
Signs:
L – Cl – the length of the clothoid
Ł – Cu – the length of the curve





Determination of characteristic values of a colloidal transition curve 

Source: https://pwayblog.com/2016/07/03/the-clothoid/



a) clothoid length



b) tangent angle at the end of the transition curve

For all transition curve the condition                                           is fulfilled



c) coordinates of the end of the transition curve



d) coordinates of the center of horizontal curve



e) retraction of the horizontal curve

For all transition curve the condition                                                        is fulfilled



f) external



g) short tangent



h) long tangent



i) Ts section



j) integer tangent



k) central angle of the reduced horizontal curve



l) length of the reduced horizontal curve



Coordinates for staking out the transition curve 

Intermediate points for the transition curves in local coordinate systems

Transformation of the coordinate from the local system to the global system 



Mileage of the horizontal alignment

Signs:
PA – PPT – BDR – begin of the design road
W – V – vertex point 
PŁK – BC – begin of the curve
KŁK – EC – end of the curve
PKP – BTC – begin of the transition curve
KKP – ETC – end of the transition curve
ŚŁK – CC – center of the curve
PB – KPT – EDR – end of the design road
L – the length of the clothoid
Ł – L’ – the length of the reducted curve
To – the length of the integer tangent





Literature:

http://onlinemanuals.txdot.gov/txdotmanuals/rdw/horizontal_alignment.htm

https://engineering.purdue.edu/~ce361/JFRICKER/HW/HC_02fHW6.pdf

http://onlinemanuals.txdot.gov/txdotmanuals/rdw/horizontal_alignment.htm
https://engineering.purdue.edu/~ce361/JFRICKER/HW/HC_02fHW6.pdf
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