
EVALUATION OF VARIANTS (CONTINUATION) 

INVESTMENT COSTS (IN) 
(CONTINUATION) 

2. The costs of land – P: 
� Include costs of lands for the road construction and the 

settlements of dispute 
� Only necessary land is purchased (will constitute the right-

of-way) = land required for the construction process 
(besides the road construction itself) is rented (temporary 
occupation) 

� total price of land is influenced by: 

• location (a different unit price in urban area / rural area, 
a town / village) 

• area size of the road construction 
• type of land (arable land, forest, building land, ... etc.) 

� are size of the road structure – extent of expropriation 
(see fig. 0290) – is influenced by: 

• road category (crown width) 
• extent of earthworks 



 

fig. 0290 (expropriation elaborate processed by authorized 
land surveyor) 

JCZP •=  
� Z ....... extent of expropriation for construction ([Z] = m2) 
� JC ..... unit price m2 ([JC] = CZK/m2) 

a) extent of expropriation – Z: 
� approximate calculation of extent of expropriation “Z“ 

according to the width of the crown of the road “b + 

constant“ and “∆h“ 

� influenced by the shape of the road structure ⇒ width of 
the expropriated area is not identical for the same “b“ and 

“∆h“ in the cut and in the fill (see fig. 0300) 



 

fig. 0300 (road structure in fill and cut) 

� input value calculation: 

• b .......... category width road ([b] = m) 
• ∆h ....... elevation difference “vertical alignment – 

terrain“ ⇒ see longitudinal profile ([∆h] = m) 
• ∆h ≥ about 0.75 m ⇒ fill: 

2bh4x
i)i(

++∆•=  

• ∆h ≤ about 0.75 m ⇒ cut: 
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• x(i) ........ width of the expropriated area at the site of the 
cross-section „i“ 

• ATTENTION !!! ⇒ check: 



• section at the zero point  (∆hi = 0) ⇒ x(i) = b + 6 
• section at the beginning and end of the bridge ⇒ x(i) = 

b + 2 (do not take in consideration the area of bridge 
wings and abutments) 

• there is no land to be expropriated in the tunnel ⇒ do 
not count 

� total extend of expropriation for the construction – Z ([Z] = 
m2): 
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• total extend of expropriation for the construction = sum 
of the trapezoidal shape areas identified by 
• width of expropriated area “x(i)“ in various locations 

of cross-sections “i“ 

• mutual distances cross-sections “lp“ 

• calculation organized to a table (see fig. 0310) 

 

fig. 0310 (calculation of the expropriated area) 



b) unit price – UP: 
� unit price “UP“ per m2 of land for construction depends on 

the class of the road and some other factors ⇒ minimum 
price m2 (the Price Journal 2013 – Ministry of Finance of 
the Czech Republic) 

Class of the 
road 

Unit price “UP“ 

[CZK/m2] 

R I 70 

R II 50 

R III 40 

motorway 100 

railway 75 

� exact value “UP“ for each one purchased land is 

determined by expert opinion (simplified in the exercise ⇒ 
minimum price according to the Price Journal 2013) 

• BLEU (bonding land ecological unit) 
• cadastral area 
• distance from the town 

3. Costs of project preparation  – PD: 

� impact on the costs for project preparation: 

• total investment costs of the project (entry value to 
determine the price of project works ⇒ price list 
UNIKA) 

• the requirements of the authorities concerned in the 
permitting process (reports, verification, project 
updates, more printing) 

• time length of preparation (labour costs) 



� simplified calculation in the exercise ⇒ numeration of 
“PD“ of the construction according to fig. 0320: 

• interpolate between the lines of the 1. column 
according to the calculated value of “SN“ (data in the 
table in millions of CZK) 

• Choice of the zone 
• I. class road ................................................... zone III 

• II. and III. class roads ..................................... zone II 

2

CC
PD minmax

+=  

[PD] = CZK 

 

fig. 0320 (price list UNIKA 2012 for calculating the price of 
design works for engineering and water works - not for 

the railroad !!!) 

 



INVESTMENT COSTS (IN) 

(RECAPITULATION) 
(calculate for both variants) 

PDPSNIN ++=  
� SN ......... building costs 
� P ............ land costs 
� PD ......... project preparation costs 

Valorisation IN 

� valorisation of investment costs “IN“: 

• comparison of prices in one price level (in exercises in 
the price level of commissioning ⇒ 2025) 

• take into account inflation (rise in the price level over 
the time) 

� price adjustment “IN“: 

• use of inflation indices ČSÚ (ICSP = price index of 
construction works) 

• previous calculation are considered to be: 
• SN ................................................... price level 2017 

• P ...................................................... price level 2013 

• PD ................................................... price level 2012 

• annual increase in construction industry: 
• so far (2005 – 2016) ............................. –0,7 ~ 4,5 % 

• prediction for the years 2017 – 2025 ...... 2,4 ~ 3,3 % 



Year “i“ 
ICSPi [%] 

(previous year = 100) 

2005 103,0 

2006 102,9 

2007 104,1 

2008 104,5 

2009 101,2 

2010 99,8 

2011 103,6 

2012 99,3 

2013 101,4 

2014 100,4 

2015 101,1 

2016 101,2 

2017 102,4 

2018 103,3 

… … 

2020 103,3 

� calculate „INval“ according to the formula: 
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• INval determines: 
• total costs of investments in 2023 ~ 2025 

• total cost of land purchase in 2022 

• total costs of project preparation in 2021 (excl. VAT) 



OPERATION COSTS (PN) 
(calculate for both variants) 

� operation costs denominated here will cover the costs of 
routine maintenance of roads (winter and summer): 

• cleaning of roads, canalization, culverts and road signs 
and winter maintenance (gritting) 

• cleaning garbage 
• minor fixes related to operation – e.g. crash barriers, 

traffic signs (e.g. renewal of road markings) or even 
road surface 

� existence of complicated objects (bridges and tunnels) 

⇒ operating expenses include maintenance (inspections, 
revisions, video surveillance, fire safety, lighting, 
ventilation, etc.). 

� calculate annual operating costs „PNR“ according to the 
formula: 
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• |X;Y|..... section length 
• lMi ......... length “i-th“ bridge 
• lTj ......... length “j-th“ tunnel 
• NUk ...... specific annual maintenance costs of road 
• NUm ..... specific annual maintenance costs of bridges 
• NUt ...... specific annual maintenance costs of tunnels 

� units: 

• [|X;Y|] = km 

• [NUk] = [NUm] = [NUt] = CZK/m 



• [lMi] = [lTi] = m 

year NUk NUm NUt 

2017 4 000 38 400 52 600 

� average lifetime is assumed 20 years 
� increase in operating costs over time are not considered 

for simplicity 
� inflation  is also not considered (we are unable to predict 

the amount for so long in advance) ⇒ operating costs 
over the whole lifetime (PN): 
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OVERALL ASSESSMENT AND COMPARISON 

� for generous and economical variant calculate CN 

PNINCN
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+=  

As preferable we consider the variant that has a lower total 
costs CN at the end of the lifetime of the structure (after 20 

years) ⇒ conclusion write verbally to the technical report !!! 

� additional costs, rising from the operation on the road, 
are not quantified 

• not decisive for the selection of variants 
• these costs pays the user not the founder of the road 
• e.g. fuel costs, the cost of consumption of time, the 

consequences of accidents, etc. 


