
ASESSMENT OF PROPOSED VARIANTS 
(Do for both variants!!!) 

1. Influencing variables 
a) Longitudinal gradient and travel speed „vj“ [km/h]: 
� Course of travel speed „vj“ of a standardized slow vehicle 

is determined by the length of consecutive sections with 
constant longitudinal gradient „s [%]“ (from the graph in 
fig. 0330) 

� Graph is based on driving characteristics of average 
standardised slow vehicle: 
• Engine power .................................................... 370 kW 

• Number of gears ........................................................ 16 

• Efficiency of the transmission ............................. 0,8878 

• Air resistance coefficient .......................................... 0,7 

• Wheel radius .................................................... 0,526 m 

• Total weight ............................................................. 44 t 

• Front area ............................................................ 8,5 m2 



 
fig. 0330 (the graph to determine the travel speed of average 

standardized slow vehicle) 

� Instructions for using the graph (the procedure is indicated 
in fig. 0340): 



 
fig. 0340 (procedure for identifying the course of travel speed 
of average standardised slow vehicle based on the graph in 

fig.0330) 

• determine the initial speed at the beginning of every 
assessed section (the previous section must have 
been already evaluated and vj at its end known) 

• always consider the speed vj = 70 km/h at the 
beginning of the route (applies to all two-lane roads) 

• the intersection of initial travel speed with curve of 
corresponding longitudinal gradient is the starting 

point in the graph ⇒ the length of assessed 
longitudinal gradient is plotted horizontally from 
this point and its end point is determined 



• end point of longitudinal gradient length is projected 
in vertical direction onto the curve of longitudinal 
gradient and the speed value vj is determined from 
the intersection on the vertical axes (the speed 
becomes the initial speed for the next section) 

• if it is necessary, it is possible to interpolate between 
the values in the graph 

Example of using the graph (according to fig. 0340): 
� previous evaluation ⇒ start of the route – vj = 60 km/h 
� identified sections with constant longitudinal gradient „s“ 

(according to the relevant longitudinal profile ⇒ including 
longitudinal gradients „s1´“ and „s2´“ replacing vertical 
curvature): 

 V0V1 V1V2 V2V3 V3V4 V4V5 

li 300 m 450 m 200 m 300 m 250 m 

s [%] + 2 + 5 + 8 - 4 - 3 

� course of speed „vj“  is read from the graph at the 
beginning and end of each section 

� same procedure applies in the opposite direction 
� it is possible to create one resulting graph for both 

directions – plot the data from the left side in the direction 
“THERE” – in the direction “BACK” always plot data from 
the right side ⇒ common axis of chainage (2 graphically 
or differently coloured curves for each direction should be 
than used) – example of two separate graphs in fig. 0350 



 
fig. 0350 (graph of course of travel speed „vj“ for both 

directions) 

b) class of ascending gradient: 
� determine the minimum value of travel speed (vj,min)  on 

the route in both directions for both variants (see fig. 0350) 
� according to fig. 0360 determine for each variant the class 

of ascending gradient which depends on vj,min 

 
fig. 0360 (assigning classes of ascending gradient to classes 

of travel speed) 



c) overall bendiness „CK“: 
� determine bendiness „K“ [g/km] (already calculated 

separately for each variant): 
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• α [o] ............ central angle of i-th horizontal curve 
(measure by protractor in degrees) – 
fig. 0070 

• n ................. number of horizontal curves on the route 
(within stretch  |X;Y|) 

• |X;Y| [km] .... length of assessed variant 
� Determine the proportion of the route with prohibited 

overtaking „AZP“: 
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• lZP [m] ......... length of the individual sections „i“ with 
prohibited overtaking in longitudinal profile 
(fig. 0370) 

 
fig. 0370 (marked sections with prohibited overtaking in 

longitudinal profile) 

• |X;Y| [km] .... length of assessed  variant 



• m ................ number of sections with prohibited 
overtaking on the route (in stretch |X;Y|) 

� determine overall bendiness „CK“ which depends on „AZP“: 

AZP ≤ 30 ⇒ ZPA5KCK •+=  

AZP > 30 ⇒ 
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d) width coefficient „ks“ – two-lane roads: 
� S 11,5 ....... ks = 1,00 
� S 9,5 ......... ks = 0,85 
� S 7,5 ......... ks = 0,60 
� S 6,5 ......... ks = 0,60 
e) Average travel speed of passenger cars „vC“ [km/h]: 
� vc is determined on the basis of knowledge of travel time 

(possibility of overtaking is taken into account) and the 
length of the section 

� table for calculation of travel time (calculate for both 
variants and both directions – table example in fig. 0380): 

 
fig. 0380 (table for calculation of travel time) 



� speeds (vO and vON) of a typical vehicle is determined 
depending on the gradient and possibility of overtaking ⇒ 
interpolate in the next table according to the longitudinal 
gradient in %: 

gradient speeds 
s vO vON 

[%] [m/s] 

- 6 20,2 17,6 

- 4 22,2 19,4 

- 2 22,2 20,1 

0 22,2 20,1 

+ 2 22,2 20,1 

+ 4 20,8 19,4 

+ 6 19,4 17,3 

� vO ...... speed of a passenger car [m/s] in section with 
possibility of overtaking of a length of li [m]: 
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� vON .... speed of passenger car [m/s] in section with 
impossibility of overtaking of a length of li [m]: 
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� ČOi .... time consumption of passenger car in section [s] 
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• ΣČot [s] ........ time consumption of passenger car on the 
route (in stretch |X;Y|) in direction THERE 

• ΣČoz [s] ....... time consumption of passenger car on the 
route (in stretch |X;Y|) in direction BECK 

• |X;Y| [km] .... length of assessed variant 
f) Required level of service „UKDp“ – according to the 

designed road (already designed): 
� motorways (D) ................ UKDp = C 
� first-class roads (S I) ....... UKDp = C 
� second-class roads (S II) UKDp = D 
� third-class roads (S III) ... UKDp = E 

2. Assessment of quality of service 
a) Assessing the traffic density „H“ [vehicle/km] 

according to the level of quality of service „UKD“ 
� determine traffic density „H“ [vehicle/km]: 
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• IV50 [vehicle/h] ... volume of all traffic in peak hour in 
both directions (already calculated) 

• IOX→Y, IOY→X ...... volume of passenger traffic (see the 
assignment paper) 

• INX→Y, INY→X ...... volume of freight traffic (see the 
assignment paper) 



• kV,O ................... growth rate of passenger traffic for 
2040 (see the assignment paper) 

• kV,N ................... growth rate of freight traffic for 2040 
(see the assignment paper) 

• vC [km/h] ........... average travel speed of passenger 
cars (already calculated) 

� determine the actual level of service „UKD“ depending on 
traffic density „H“ according to fig. 0390 

 
fig. 0390 (traffic density limits for different levels of service) 

� assessment: 
• UKD ≤ UKDp ......... designed road meets 

requirements 
• UKD > UKDp ......... designed road does not meet 

requirements 
• numerically demonstrate for both variants 
• specify units during the entire assessment !!! 

b) assessment of level of traffic volume „Ip“ / road 
capacity „C“ [vehicle/h] according to level of service 
„UKD“ 

� determine share of slow vehicles „bpv“ [%] in the traffic 
flow: 
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� determine it according to UKDp depending on the class of 
ascending gradient (group of rows according to the first 
column), total bendiness „CK“ (row according to the 
second column) and the share of slow vehicles „bpv“ 
(columns – interpolation of values in the table between 
columns according to value „bpv“ in the header of the 
column): 
• UKDp = C ⇒ level of traffic volume „Ip“ acc. to fig. 0400 
• UKDp = D ⇒ level of traffic volume „Ip“ acc. to fig. 0410 
• UKDp = E ⇒ road capacity „C“ according to fig. 0420 



 
fig. 0400 (levels of traffic volume in both directions on two-

lane roads for UKDp = C) 



 
fig. 0410 (levels of traffic volume in both directions on two-

lane roads for UKDp = D) 



 
fig. 0420 (road capacities in both directions on two-lane roads 

for UKDp = C) 

� assessment: 
• IV50 ≤ ks�Ip or IV50 ≤ ks�C ........... designed road meets 

the requirements 
• IV50 > ks�Ip or IV50 > ks�C ........... designed road does 

not meet the 
requirements 

• numerically demonstrate for both variants 
• specify units during the entire assessment !!! 

 


