GENERAL DIRECTORATE

*
. ')\ REPUBLIC OF TURKEY
~ )%} MINISTRY OF TRANSPORT
x AND INFRASTRUCTURE of HGHIRAYD

Benchmarking Transport
Infrastructure Construction Costs

30-31 JANUARY 2020 (&
10 ¥ Session ) S

N
S

(\



N < Benchmarking Transport Infrastructure Construction Costs, 10th Session
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ROAD TERMINOLOGY

WHAT HAVE BEEN DONE ON
TERMINOLOGY AFTER SESSION 9
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@
- THE FOLLOWINGS WERE DONE ON
TERMINOLOGY AFTER 9TH SESSION OF MEETING
 Terminology were reviewed
* Some terms were renewed

 Some terms suggested to be deleted since they
are so specific and not necessary for
construction cost benchmarking study

e New literature added to reference list because
of renewed terms
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in general part

Asset Management:

1) A systematic process of operating, maintaining, and upgrading
transportation assets cost effectively by combining engineering

practices and analysis with sound business practice and economic
theory.

2) The management of the physical infrastructure such as
pavements, bridges, and airports, as well as human resources
(personnel and knowledge), equipment and materials, and other
items of value such as financial capabilities, right-of-way, data,
computer systems, methods, technologies, and partners (11).
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< ® Definition needs to be developed
in general part

Design life of infrastructure: The length of
time for which an infrastructure asset is being
designed.

Design period of asset:
same as design life

Y Benchmarking Transport Infrastructure Construction Costs, 10th Session



' ® Definition needs to be developed
in general part

Disposal cost: Costs associated with disposal of the
asset at the end of its life cycle, including taking
account of any asset transfer obligations. Nete—1—te

ertey—Assettransteroshigatens—conld-ne dde-bring£g
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<« @ Dpefinitions needs to be transferred
from general part to road part

25. Drainage: The removal of water from the
highway right-of-way area by use of culverts, ditches,
outsell channels and other drainage structures (8).
should be in the road definition, Annex Il

28. Edge line: The line used to differentiate the
outer edge of the traffic lanes from the shoulder (8).
should be in the road definition, Annex Il
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©® Should be added to reference
list of General Part

(11) AASHTO Transportation Glossary, 4th
edition, 2009.
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“«® Definitions suggested to be
deleted from road part

Activity

Highway Agency

Alternative contracting
Anionic Bituminous Emulsion
Asphalt pavement

Cationic Bituminous Emulsion
Coarse aggregate

Correlation analysis

Crushed stone

Design period of pavement
Manufactured aggregate
Natural aggregate

Recycled aggregate

Y Benchmarking Transport Infrastructure Construction Costs, 10th Session



Definitions suggested to be
deleted from road part
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« ' ® Definitions suggested to be
deleted from road part
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“«® Definitions suggested to be
deleted from road part

roralationshi iables (5,
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‘@ @ Definitions suggested to be
deleted from road part
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“@® Definitions suggested to be
changed in road part

23. Balanced cantllever brldge Pmstressed%enerete—balaaeed—eanmevepbndges—am—eﬁembm#uﬂng

The type of brldge that constructed usmg balanced cantllever technlque to attach the segments in an
alternate manner at opposite ends of cantilevers supported by piers. (7)

A bridge in which the superstructure is directly supported by cables or stays, passing over or attached to
towers located at the main piers (21).
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‘«)® Definitions suggested to be
developed in road part

49. Corridor: Fhe-major-area a
i o e e

1) A strip of land between two termini within which traffic, topography, environment, and other characteristics are
evaluated for transportation purposes. Also for transmission of a utility. 2) A broad geographical band that identifies
a general directional flow of traffic. It may encompass streets, highways, and transit alignments (21)

. , - A planning project that
defines the relationships between a roadway and its adjacent land. Corridor studies are used to:

50. Corridor study: The-broad-¢

. Define acceptable levels of access and mobility,

. Determine transportation system needs to support surrounding land uses,
. Consolidate and control access points,

. Identify operational deficiencies and promote operational efficiency, and
. Promote redevelopment of an underperforming corridor (20).
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Definitions suggested to be
developed in road part

61. Design life of pavement (R or Design
period of pavement): The length of time for
which a pavement structure is being designed

based on structural distresses and traffic
loadings (5).
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Add title of the term

Resurfacing by Strengthening:

Renewing of road surface with reinstalling
nituminous layer by removing determined depth
of pavement by milling In order to increase
bearing capacity of road and to eliminate road
defects. (7).
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“'® Should be added to reference
list of road part

(20)https://www.fdotd7studies.com/altus19stu
dies/what-is-a-corridor-study/

(21) AASHTO Transportation Glossary,4th
edition, 2009.
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ANALYSIS OF DATA

ANALYSIS OF DATA OBTAINED FROM
QUESTIONNAIRE
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‘©)® BENCHMARKING DATA AVAILABILITY

CONSOLIDATED DATA:

3 COUNTRIES DATA IS NOT AVAILABLE EVEN FOUR
e BULGARIA QUESTIONS WERE ANSWERED:

e LATVIA 4 COUNTRIES

« RUSSIAN FEDERATION * CYPRUS

. SWEDEN . CZECHIA

PROJECT BASED DATA: e PORTUGAL

2 COUNTRIES

e CROTIA

e MOLDOVA
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ANAYSIS OF BENCHMARKING DATA

PROBABLE MISTAKES ON EXPLANATION ABOUT
TABLES MISUNDERSTANDINGS

*  DECIMAL PROBLEMS «  WE ARE NOT SURE ABOUT DECIMALS

" CURRENCY PROBLEMS - LOOKS LIKE CURRENCY PROBLEM OR TOTAL
«  DATA MISSING COST IS GIVEN NOT PER KM OR PER

«  SOME DATA ARE CONFUSING LANEXKM

. MISREADING OF TABLES BY COUNTRIES «  TABLES MOST PROBABLY NOT CORRECTLY

NOT ENOUGH COST DATA
NOT ENOUGH SOCIO ECONOMIC DATA

NOT EHOUGH STATISTICAL DATA AS MAX,
MIN, AVE. *

COST UNITS MAY NOT BE REGARDED
CORRECTLY AS S/KM AND S/LANEXKM

PRICES OF YEAR
OTHER

READ BY COUNTRIES,
NEEDS MORE EXPLANATION
VERY LIMITED DATA WERE COLLECTED

COUNTRIES FILL EITHER CONSOLIDATED
TABLE OR PROJECT BASED ONE. MOST OF
THE COUNTRIES FILLED CONSOLIDATED
ONE
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SOCIAL AND ECONOMIC INDICATORS

ANALYSIS OF QUESTIONNAIRE
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Sample to decimal and/or unit
problem?

Question 1: Provide the following social and economic indicators

High Classified Foads (HCE)-moetorways 322,603

Mledim Classtfiad . B

I of Roads (MCR)-primary Smﬁlec ______ Y ?9 332]33

gtt(L 4 pads Double Carriageway 80071

I’Dﬂd& = 4 8 il ettt ~Jott ettt ettt ettty Heteteleteteleleti ettt
\-ledium Clazzified

Single C; g :
of 2016)  po,4c (MCR)- gle Carriageway 1336,143

(kem)

Des1gn Cost as Percentage of Construction Cost (%2) (end of 2016 Prices)

(*) Lakes and dams exclude from the surface area
(*#) All tunnels are converted to single tube tunnels
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««)@® Sample to misunderstanding
of the cells!

Question 1: Provide the following social and economic indicators

High Classified Roads (HCR)-motorways

Medium Classified

Probably

Roads (MCR)primary o Ny A
Length of roads "~ Double Carriageway understood
roads (end Nl Classified o .
of 2016)  Roaqs (\ICR}- Single Carmag ‘Tﬁ’_‘r_ ____________________________________________________________________________________________________________________ asin the
.................................................. year not end

of and total

Design Cost as Percentage of Construction Cost (%) (end of 2016 Prices) 2530
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« @ Sample to well understood data

Question 1: Provide the following social and economic indicators

High Classified Roads (HCR)}-motorways o L NA
Medinm C’lasmﬁbﬂ Single Carriageway 1363
Lensth of L L U
(end roads Double Carriageway 107
roads (end 3755 R ke ettt e S LSS s
Medium Clas=ified - - -
Single C Y 466
of 2018} poads MCR)- gle e -

zecondary roads

Design Cost as Percentage of Construction Cost (%%) (end of 2016 Prices)

(*) Lakes and dams exclude from the surface area
[¥¥) All tunnels are converted to single tube tunnels
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Question 1: Provide the following social and economic indicators

High Classified Foads (HCR)-motorways
Nlediom Classifisd 7, Sm gleC """" m ; """"""""""""""""""""""""""""""""""""""""
Roads (MCR)-primary ‘“““3 v

Medivm Classified
Roads (MCR)-

Other Foads
Length of Bridges (end of 2016) (M)

Length of Tunnels (end of 2016) (W) (*%)

Design Cost as Percentage of Construction Cost (%2) (end of 2016 Prices)

(*) Lakes and dams exclude from the surface area
[*¥) All tunnels are converted to single tube tunnels

I Benchmarking Transport Infrastructure Construction Costs,

<@ Sample to well understood data

10th Session



Dizzipn Cost 3z Percentazs of Construction Cost (%) (2nd of 2018 Pricez)

*) Lakes and dams exclude from the surface area
[**) All tunnels are converted to single tube tunnels
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Probably
understood
asinthe
year not end
of and total

menmmﬁmmmmw
TOCTIEMENS NATE a7 ¢ 2012-2016 rr. B mommespex CIITA)

s nOCTPOSIHADE 23 TOR ZOPOT € OFHON TPOATKA SCTED (KAL) CPEHes THEVSMHS 53 NOCISNKNS INTE T €
20122016 rr.

CTOHMOCTE DPO2ETHPOESHHA E TPOUSHTHCM COOTEOMISHEN OT CTOHMOCTH CTPOMTENECTES (36) (ISHE! IO COCTORHIDO)

ra goney 2016 1) L
*} O2EPE W MAOTHHE HE YYHTHESIOTCR MPH PECYETE M0WEAH NOEEPXHOCTH
[**) [aHHEE N0 ECEM TOHHENRM NPEA0CTIENRIOTCR [NEPECHMTHESIOTCR) K3K 43 HHEE NO SAHOTRYEHEM TOHHENAM
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“@Sample to units in the table is not
regarded but given in the cells

High Classified Roads (HCR)-motorways

Medium Classified . i
Roads MO R primary i,

Length of

nads
roads (end Nfogum Ciassified
of 2016} Roads [‘dCR}-

Design Cost as Percentage of Construction Cost (%) [end of 2016 Prices)

(*) Lakes and dams exclude from the surface area
(**) All tunnels are converted to single tube tunnels
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Good

Sample

Social and Econemic Indicators

GNP {US §) (end of 2016}

856.791.000.000

POPULATION (end of 2016} 79814 871
GNP Per Capita (US $) (end of 2016) 10.807
Surface Area (Km2)* 769604
Density (end of 2016) Person/Km2 104
High Classified Roads (HCR)-MOTORWAYS 2542
Medium Classified Roads Singe Carriageway 11316
LENGTH OF ROADS (MCF]-PRIMAE‘.\" ROADS D.ouble Ca-rraigewagr 14.790
Medium Classified Roads Singe Carriageway 32.015

(end of 2016} {Km) -
(MCR)-SECONDARY ROADS  |Double Carraigeway 1.498
OTHER ROADS Singe Carriageway 175.429
Double Carraigeway MNLA.
Length of Bridges (end of 2016} (m) 520.934
Length of Tunnels (end of 2016) (m)** 345851
HCR_Motorways per 1000 Km2 (end of 2016) 3,3
MCR_Primary Roads per 1000 Km2 {end of 2016) 40,4
MCR_Secondary Roads per 1000 Km2 {end of 2016) 435

ANNUAL INVESTMENT BUDGET OF ROADS (US 5) (2016 Fiscal Year)

6.080.901.283

ANNUAL ROAD INVESTMENT BY PPP (US §) (Average of the last five years 2012-2016)

1657913741

Annual Investment Budget of Roads as Percentage of GNP (%) (including yearly PPP investment) 0,90
ANNUAL CONSTRUCTED ROADS IN LENGTH (KM) (end of 2016} 1.761
ANNUAL CONSTRUCTED DOUBLE CARRIAGEWAY ROADS IN LENGTH (KM) {Average of the last five years 2012-2016) 794
ANNUAL CONSTRUCTED SINGLE CARRIAGEWAY ROADS IN LENGTH (KM) (Average of the last five years 2012-2016) 967
ANNUAL CONSTRUCTED TUNNELS IN LENGTH (M) (Average of the last five years 2012-2016)** 39.339
ANNUAL CONSTRUCTED BRIDGES IN LENGTH (M) (Average of the last five years 2012-2016) 26.395
Design Cost as Percentage of Construction Cost (%) {end of 2016) 3-5

* Lakes and dams are excluded from the swrface area.

** All tunnels are converted to single tube tunnels
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CONSTRUCTION COSTS OF BRIDGES AND TUNNELS

ANALYSIS OF QUESTIONNAIRE

Benchmarking Transport Infrastructure Construction Costs, 10th Session



Please remember:

Construction costs of bridges and tunnels

All costs should be provided in US$ 2016 prices
Values should be calculated as mean values for all relevant projects started in the priod 2007-2016
The costs should exclude design costs, land acquisition costs and value added cost
Please indicate N/A (not applicable) if data is not available

Unit Construction Cost of Tunnels

single tube tunnel (US$/m)

twin tube tunnel (US$/m)

Under water tunnels (US $/M)

Unit Construction Cost Of Bridges

Precasted and pre-stressed simple beam (US$/m?)

balanced cantiliver bridge (US$/m®)

cable stayed bridge (US$/m?)

suspension bridge (US$/m®)

Pedestrian bridge (US$/m®)
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Sample

Please remember:

Please indicate N/A (not applicable) if data is not available

Construction costs of bridges and tunnels

All costs should be provided in USS 2016 prices

Values should be calculated as mean values for all relevant projects started in the priod 2007-2016
The costs should exclude design costs, land acquisition costs and value added cost

of

sl

Unit Construction Cost of |- mpe funnel (US3/m) N/A N/A N/A
Tunnels twin tube tunnel (USS/m) I 77 Na T N/A
Under water tunnels (US S/M) R V)7 A nNia T Na
Precasted and pre-stressed simple beam (USS/m®) | S NA NA

. . balanced cantiliver bridge (USS/m”) N/A N/A N/A
Unit Construction Cost Of X 0 B
Bridges cable stayed bridge (US3/m™) | NfA N N/A
suspeﬂsionbridge(USSfml} ___________________ N."'A N:fA _______________________ N:fA __________

Pedestrian bridge (USS-’ml) 1050 0,291 1

*##% - In Latvia we don't use precasted elemets (beams, slabs) to build new bridges. All bridges built in more than last 20 year are in-situ poured
reinforced concrete bridges. Average costs for small and medium size (length L<50m, and span <30m) bridge reconstruction is 2250 (USS/m2) and for
bridge rehabilitation is 750 {US5/m2).
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Good Sample

Construction costs of bridges and tunnels

Please remember: All costs should be provided in USS 2016 prices
Values should be calculated as mean values for all relevant projects started in the priod 2007-2016
The costs should exclude design costs, land acquisition costs and value added cost

Please indicate N/A (not applicable) if data is not available

values length of regarded Number of

projects (km) projects
ingle tube tunnel (US$/
Unit Construction Cost of sigie e e . . T
Tunnels twin tube tunnel (US$/m) |
Under water tunnels (US $/M)
Precasted and pre-stressed simple beam (US$;’m2) ____________________________________________ 1534 03283 3

balanced cantiliver bridge (US$J‘m2}
cable stayed bridge (US$;’m2}

suspension bridge (US$m*
Pedestrian bridge (US$/m’) 16542 0,126 1
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Good Sample

Construction Costs of Bridges and Tunnels

LENGTH OF
AVERAGE REGARDED
PROJECTS (KM)

UNIT CONSTRUCTION COST OF SINGLE TUBE TUNNEL (U5 $/M) 0,922 6,6
TUNNELS (2016 Prices) TWIN TUBE TUNNEL (US $/M) 19.827 20,5
UNDER WATER TUNNELS (US $/M) 86.562 28,2
PRECASTED AND PRESTRESSED SIMPLE BEAM (US $/M7) 598 30,9
BALANCED CANTILIVER BRIDGE (US $/M°) 2.303 2,5
UNIT CONSTRUCTION COST OF |[CABLE STAYED BRIDGE (US $/M°) 3.006 0,6
BRIDGES (2016 Prices) PEDESTRIAN BRIDGES (US $/M2) 1.128 N.A
SUSPENSION BRIDGE (US $/M7) 9.644 5,3
SUSPENSION + CABLE STAYED BRIDGE (US $/M°) 6.827 2,2
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CONSTRUCTION COSTS OF ASPHALT ROADS AS SINGLE CARRIAGEWAY

ANALYSIS OF QUESTIONNAIRE
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‘@@ Sample to misunderstanding
of the cells!

(t‘“.”u
Problem looks like the total value is given not as per km.

Question 3: Construction costs of asphalt roads — Single Carriageway Asphalt Roads

Please remember: All costs should be provided in USS 2016 prices, USS/km
The costs should exclude costs of superstructures (tunnels, viaducts and bridges), design costs,
land acquisition costs and value added cost
Values should be calculated as mean values for "Average', maximum value for 'Maximum', and
minimum value for "Minimum' for all relevant projects started in the period 2007-2016

Please indicate N/A (not applicable) if data is not available

Work titls Road class Maximum Average Mirinsurm Wﬁ!‘f N'ambsrqf
regarded projectz | prajects |
MCE._Primary Road:
Resurfacing = yonete
MCE._Secondary Roads
MCR._Primary Road:
Resurfacing by strengthening = yonase
- MCE_Secondary Roads 548.363.00 321.127.00 12322300 503 38
MCE._Primary Roads N/A N/A N/A 82 1
Pavement Eeplacement = -
MCE._Secondary Roads \
T MCE._Primary Roads N/A N/A 287.704 948 61 T41.6568 10}
Eeconditionng = -
MCE_Secondary Roads N/A N/A ( 289.454 253,16 740,743 12
. MCE._Primary Roads N/A N/A N/A 11 1
Reconstruction = =
MCE_Secondary Foads
N i MCE_Primary Roads N/A N/A ‘\ 56.144341.31 42 3686
New ugh bl
F cansEeRan MCR_Secondary Roads N/A N/A NAS. 24~ 1
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Good Sample

Question 3: Construction costs of asphalt roads — Single Carriageway Asphalt Roads

All costs should be provided in USS 2016 prices, USS/km
The costs should exclude costs of superstructures (tunnels, viaducts and bridges), design costs,

Please remember:

land acquisition costs and value added cost
Values should be calculated as mean values for 'Average’, maximum value for 'Maximum', and
minimum value for "Minimum' for all relevant projects started in the period 2007-2016

Please indicate N/A (not applicable) if data is not available

length of
Work titde Road class Maximum Averags Minimame | regavded projecss | 0 S
()
. MCE._ Primary Roads 73804 44440 34543 3322 5
Eesurfacing = §
MCE._Secondary Foads 122159 43110 17397 523,14 81
. . MCE._Primary Roads 2251714 163966 377460 450,63 34
Eesutfacing by strengthening = =
) MCE._Secondary Foads N/A N/A N/A N/A N/A
MCE._ Primary Roads 1761989 434215 124649 244 68 38
Pavement Replacement = §
MCE._Secondary Foads 1390314 211666 82641 240,63 69
o MCE. Primary Roads N/A N/A N/A N/A N/A
Eeconditioning = =
MCE._Secondary Foads N/A N/A N/A N/A N/A
. MCE._ Primary Roads N/A N/A N/A N/A N/A
Eeconstruction = §
MCE._Secondary Foads 932710 579333 262189 45226 30
N . MCE. Primary Roads 7838778 4013278 1660910 1274 3
New construction
MCE. Secondary Foads N/A N/A N/A N/A N/A
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about data

Currency, Decimals, Units, etc.

.@ Questions about tables/ Not sure

Bompoc 3: CTOHMOCTE CTPORTEILCTEA Jopor ¢ acdarbTobeToHHEIM NokpeITHeM — oporH ¢ acdaabTofeTOHHEIM NOKPBITHEM ¢ OJHOI Npoedxeil 4acTb0

OfpaTaTe BHEMAaHHE:

Bee meHBI J0/LKHBI §BITE ViazaHel B 7041, CIIA B merax 2016 r., yowr. CHIA/EM

CTOHMOCTE He JO/CKHA BKTIOYATE B ceffl CTOHMOCTE CTPOHTETLCTEA NPOIETHLIX CTPOSHHI (TOHHEIH, BHATYKH H MOCTEL),
CTOHMOCTE OPOEKTHPOEAHANA, CTOHMOCTE NPHOGPETEHHA YIACTKA (3€MIN) 0 3aTPaThl, YECTHIHEAIMHAE 00MYI0 CTOHMOCTE

OpoeKTa.

IIpn pacdeTe CTOHMOCTH J0TKHE] GpaThcA cpeJHHE 3HA49eHHE CTOHMOCTH ATA rpadel «B cpegHer», MaKCHMAIbHOE 3HAYEHHE

cToHMOCTH 114 rpadel «MakcaMynr» H MEHHMATbHEIE 3HAY€HHA CTOHMOCTH 11 Tpadel «NHHAMYM» BCEX COOTEETCTEYHIIHL
MPOEKTOE, KOTophle §b11H Ha4aTel B mepaod 2007-2016 rr.
IoxayiicTa, CTABLTE «N/A» (HET JAHHEIX), €CTH JAHHAEIE OTCYTCTEYIOT.

AT Vo
HauusHosanue Suda pasom Knace doposu My B gpedment Mumugou POCALIHPLSIEM Honumecmeas nposnss
220 nposna
VeTpoficTED BEpRHETO CI0A Ocnosasie goporn_JICK N/A N/& N/& /A /A
TOKPEITER Eropoctensaan: gepors JCK N/A N/A N/A N/A NSA
YerpoficTED ESpPXHETO CIT0A Ocrosaste mopoern JCK M/A N/A N/A NJA N/A
OOEPRITHA MY TEM Y CHTZHER Eropoctensman: oepors JCK M/A N/A N/A N/A N/A
Ocroerete goporn_JJCE 167366 41.961 = L3 206
Jam BITHA g
FHA HOPOREOTD HORp Bropocrenerare geporn JCE 192 946 108 40 396 \ 118
B o & nenomT Ocrosrete goporn_JCE 1.298.268 ( 102.142 323 1.547 \ 1212
COCTAORITSIRME poat Bropoctensamsss aoporn JICK 1296667 \@1412 50 5702 4 2637
) Ocaosrete gopors_1CK 2.130.193 3 N— 5004 LoD e 267
PeroBcTpyEDNR =
Bropocrenensrre geporn JCE 889.366 177.877 3382 1.191 284
Hosos Ocroerete goporn_JJCE 1.144 512 613.188 48.724 157 20
CTPOTTENRCTED Eropocreneante aopora JACK §53.019 192 578 14769 818 214
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« @ Sample to limited data,

no statistical data

Question 3: Construction costs of asphalt roads — Single Carriageway Asphalt Roads

Please remember: All costs should be provided in USS 2016 prices, USS/km
The costs should exclude costs of superstructures (tunnels, viaducts and bridges), design costs,
land acquisition costs and value added cost
Values should be calculated as mean values for 'Average', maximum value for 'Maximum®, and
minimum value for 'Minimum' for all relevant projects started in the period 2007-2016

Please indicate N/A (not applicable) if data is not available

Work title Road class Maxirrm verage qf k o
regarded projects projects
. MCE._Primary Roads 61000
Eesutfacing = 5
MCE._Secondary Foads 41000
MCE. Primary Foad 170000
Resurfacing by strengthening = yooaee
: MCR_Secondary Roads 10000, A~
O —"

MCE._Primary Roads
MCE._ Secondary Roads
MCE. Primary Foads
MCE._Secondary Foads
MCE. Pnmary Foads
MCR._Secondary Foads
MCE_Pnmary Roads
MCE._Secondary Roads

Y Benchmarking Transport Infrastructure Construction Costs, 10th Session
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CONSTRUCTION COSTS OF ASPHALT ROADS AS DOUBLE CARRIAGEWAY

ANALYSIS OF QUESTIONNAIRE
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CTOEMOCTE (TROHTETECTER JOPOT € 2CaTeToMTOREEIM TORPETEEM — JopOrE ¢ a0 TeToMTORERM DOKPEITHEM ¢ TEVMA OPHEIHEME

TALTAME

OHpaTHTE EHEMAHEE Ece meHE! J0TEEE GRITE YRalaesl B goovt. CIIA & megax 2016 r., gort. CIIA/momoca M

CTOEMOCTE He JO-THEHEA ERTHYATE B (608 CTOEMOCTE CTPOHTETECTED OPOIETERIY (TPRMEHEE {TOHELTHE, EHATYKE H
MOLTE), CTOHMOLTE OEKTEPOEAEEA, [TOMMOCTE OPHOGDETERES YHaCTHA (JEMTH) B JaTPATh], YE& THYHEAFOTHE
OOMYH CTOEMOCTE OpMETA.

IIpE pacdeTe CTOEMOLTE JOCTHEE] GPaTECA CPeTEEE IHA9EHEE (TOEMOCTE 118 rpadel «B cpeTHeMs MakCEMATEHOE
IHATEHHE CTOEMOCTE 118 rpadel «AanrEMyys H MEEEMATEHENE IHA9EEEA CTOEMOCTE LTH rpader «MEEmayae

BCEX COOTESTCTEVHINEX OPOEKTOE, KOTOPENE GRLTH Ha9aThl B OepEod 2007-2016 rr
M a k e a TlomaTyECTa, CTAEETE N/ A% (HET JAHHEIX), 8CTH JAHHEIE OTCYTCTEVEIT.

[ — J—
° Honucwoeame esda patiom Fazes dapars [ — Bapednen i . - o —
denl doul
. VoTpo@cTEG BADImATO CDOX opors_ TEK MA NS N N N/
Rewarfacing = < -
moxpaTRE (Cicmormmes poporm_TCK M/ NS M/ M/ M/
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Please remember:

Construction costs of asphalt roads — Double Carriageway Asphalt Roads

All costs should be provided in USS 2016 prices, USS/lane km

The costs should exclude costs of superstructures (tunnels, viaducts and bridges), design
costs, land acquisition costs and value added cost

Values should be calculated as mean values for 'Average’, maximum value for
Maximum', and minimum value for "Minimum' for all relevant projects started in the

Please indicate N/A (not applicable) if data is not available

e} il
HCE._Motorwsys-Enprassways N/A N/A N/A N/A N/A
Resurfcing WCF,_Primary Roads WA A A MN/A /A
WMCFR_Sarondsery Rosds N, =T A /A
Resurcing by HCE._M ielrbom'a}'s-E.waSiwa}'s JA N/A /A /A
erenethening WCF,_Primary Roads 2236,65 2236,65 2236 65 101 1 )
= = MCR_Secondsry Rosds \ WA WA A WA WA
HCE._Motorwsys-Exnprassways VA N/A /A /A
Davament szplacement WCE_Drimary Roads N/ A il /A > WA
MICE, Secondary Rosde N/A N/A N/A WA N/A
HCE._Motorweys-Expressways N/A N/A N/A N/A N/A
Feconditioning WCF_Primary Foads N/A WA A WA /A
MCE,_Sacondsry Rosds MN/A /A A MN/A N/A
) WCFE_Primary Roads WA WA A WA /A
Reconstruztion JICE, Secondsry Rosds NA Nid Wi Wia WA
. . HCE._Motorweys-Expressways N/A N/A N/A N/A N/A
m:;“;;m“ MCE,_Primary Roads N/A WA N4 Na WA
WMCE_Serondsry Rosds N/A /A A N/A N/A
HCE._Motorweys-Exprassways N/A N/A N/A N/A N/A
Wew construction WCFE_Primary Roads WA WA A WA /A
MCR_Secondsry Rosds WA WA A N/A /A
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Construction costs of asphalt roads — Dounble Carriageway Asphalt Roads

Please remember:  All costs should be provided in USS 2016 prices, USS/lane km
The costs should exclude costs of superstructures (tunnels, viaducts and bridges), design
costs, land acquisition costs and value added cost
Values should be calculated as mean values for 'Average', maximum value for
‘Maximum', and minimum value for Minimum' for all relevant projects started in the
Please indicate N/A (not applicable) if data is not availahle

Lemgih of
Fawle sals Revad eleer Maviman Avdrage Migimzm et grdad prcidais H“‘;" =
HCF. Motorweys-Expressways /, 40000

Fesurfcins MCE_Primary Foads y 4 48000 N\
MCE._Serondary Roads 4T000
Bas ing by HCE_M i:fmu}'s-]ixpuessunys WA
: MCE._Primary Foads A
strengthening
MCE_Sacondary Roads \Qm\ >4
HCE._Motorweys-Exprassways —

Bavement replacemeant NCE._Primary Foads
MCE_Sacondary Roads
HCE._Motorweys-Expressways
Faconditioning MCE,_Primary Fosds
NCE,_Sacondary Roads
MCE,_Primary Fosds

Feconstnuction MCE,_Sacondary Roads

Ex . i HCE._Motorweys-Expressways
Expansion (capacis MCE. Primary Fooads
improvement) = =

NCE,_Sacondary Roads
HCE._Motorweys-Expressways
New construction MCE._Primary Foads
NCE._Sacondsry Roads
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Sample to Good Data

Construction Costs of Asphalt Roads
DOUSLE CARRIAGEWAY ASPHALT ROADS
[ROAD INFRASTRUMTURE CONSTRUCTION COSTS (2016 Prices) [US $/Lanexitm)] |For Asphalt Roads)
CoUNTRIES
work Title Fiosd Clasz MAXIMUM | AVERAGE MINIMUM | LENGTH OF REGARDED PROJECTS [KM]
HR_Motoramys-Expressways 32045 23726 15584 =
Resurtacing rACE_Primary Roans 19,384 11.807 a3 2.807
MCF_Seconcary Rosds 17.500 10,442 3385 312
HF_Motorsmys-Sxprasrways 105.163 B5.100 E5.037 az5
Feesurfacing by
irergmening MCF_Primary Roacs 99.431 76.544 54157 1051
MCF_Saconcary Rosds 7966 B5.652 43358 117
HF_Motorsmys-Exprasrways 126708 145.2558 105808 a0
Favement
MCF_Primary Roacs 170783 123.473 88474 1848
Replacement -
MCF_Saconcary Rosds 182425 109.832 70540 217
HF_Motorsays-Expressways nA HA A NA
Reconcitioning PACF_Frimary Roacs 186 507 168.275 141 643 2314
FACR_S=concary Rosds 190528 165.835 141 043 246
HR_Motoramys-Expressways NA Na 7Y NA
Reconstruction MCF_Primary Roacs 27757 223.638 163.705 495
rACR_S=concary Rosds F T 220198 163,205 55
HR_Motoramys-Expressways NA nA A NA
Expansion (Capecity
MCF_Primary Roas 530307 352,732 150,873 1091
Imiproerment] l
MCF_Saconcary Rosds 539963 275.279 117.917 109
HF_Matoramys-Exarassways 1626335 B41578 371013 613
[Fiew Construction [MCE_Primmary Reacs 1310338 544,577 216,472 180
MCF_Seconcary Rosds 437H 291922 160,557 30
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SUGGESTIONS FOR FURTHER
ACTIONS
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............

............

IF THE ANSWER IS YES

SUGGESTIONS FOR FURTHER ACTIONS

IF THE ANSWER IS NO

PREPARE A CHECK LIST REGARDING FOR

ALL DATA

MAKE MORE EXPLANATION ON DATA

TABLES FOR EACH CELLS REGARDING

THE MISTAKES

ASK MORE COUNTRIES AGAIN TO FILL

THE TABLES

PREPARE A CHECK LIST AND ASK THE
COUNTRIES TO CHECK THEIR DATA
REGARDING THAT CHECKLIST

SINCE DATA IS LIMITED, ANALYSIS MAY
BE DONE NOT ACCORDING TO WORK
TYPE JUST BY ROAD TYPE

COST ANALYSIS JUST BY ROAD AS COST
PER LANEXKM NOT AS DC OR SC

PREPARE HEAT MAPS
DRAW CHARTS
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Reconstruction cost of secondary road
as single carriageway

5C, Reconstruction, MCR Secondary Roads

| — UsS/Km
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SC, Reconstruction, MCR Secondary Roads

UsS/Km

700000

500000 579.553

500000

300000

177877

Turkey Russia

200000

100000
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MMMMMMM

New construction cost of primary road
as single carriageway

SC, New Constructtog, MCR Primary Roads

UsS/Km
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4500000

3500000

3000000

2300000

2000000

1300000

1000000

500000

SC, New Construction, MCR Primary Roads USS/Km

864.903

Turkey

4.013.278

613.188

Russia
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A% .
@) Resurfacing cost of motorways
as double carriageway

DC, Resurfacing, HCR I\;Iotorways-Expressways

— USS/LanexKm

23.726 40.000

l
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USS/LanexKm
DC, Resurfacing, HCR Motorways-Expressways

50.000

40.000
40.000
30.000
23.726
20.000
10.000
0
Turkey Sweden
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C ‘\‘ . .
@) Resurfacing cost of primary roads
as single carriageway

SC, Resurfacing, MCR Primary Roads
USS/LanexKm

23.615 61.000

‘*
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SC, Resurfacing, MCR Primary Roads USS / Km
75.000
61.000
80.000
44.449
45.000
30.000
23.615
15.000
0
Turkey Sweden Latvia
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New construction cost of motorways
as double carriageway

DC, New Construction, HCR Motorways-Expressways

Y Benchmarking Transport Infrastructure Construction Costs, 10th Session



USS/LanexKm

DC, New Construction, HCR Motorways-Expressways
1.000.000

B41578 B46.862
B00.000
600000
400,000
200,000
0

Turkey Russia
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SC, Reconstruction, MCR Secondary Roads  UsS$/Km

1.200.000
952.710
800.000
602.647 579 553
600.000
430.926

400.000

59.20 62.18
177.877
200.000
3.382

0

Turkey Russia Latvia

m Max mMin mAvg
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SC, New Construction, MCR Primary Roads UsS/Km

10.000.000
7.838.778
8.000.000
6.000.000
4.013.278
4.000.000
2.000.000 - 1.314.653 144519 660.9
75.659+903 1g 5 513188 .
0 == N - |
Turkey Russia Latvia

m Max mMin mAvg
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4.000.000

3.000.000

2.000.000

1.000.000

USS/LanexKm

DC, New Construction, HCR Motorways-Expressways

1.696.339

371.013

Turkey

2.225.891

701277 846.862

Russia

841.578

B Max B Min HAvg
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(@@ Sample Graph on Cost Benchmarking
Study from literature

Construction Cost Per Lane-Mile, 2002

$9,000,000
$8,000,000
$7,000,000
$6,000,000
$5,000,000 § .
$4,000,000 g8 8 3 8
$3,000,000 2 g 3 o943
$2,000,000 A3 & &
$1,000,000

S0

S ©® W ® o W € C @ O @ ©® O @ VW @ C O @ VW oV Q > = X =
S S £ CZ£Z9% 08 ®BELELECDTR B oL F 8 E e 8Ty 2 =
o g o c = o X = = © o  m o v g L 2 c 5
< E O LY w o - X C c T > o O
b ¢ 5 & = g E 2 PP g2 3T 0 g bds R v @
5683 FE£2535588835°££2232; 23
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EEB 828 24 - 9% = o < g ] =
v o P > @ =
= ==z 95 3 S
= =

Source: Kishore & Abraham (2009). Average and median are state-level and unweighted.
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CONSTRUCTION COSTS OF SINGLE CARRIAGEWAY ASPHALT PRIMARY ROADS (US $/Km)

1.400.000 2016 Prices
New
1.200.000 Construction
1.000.000
E e
= 200.000
Reconstruction
©00.000
Reconditioning
Pavement
400.000 Replacement
Resurfacing by
Strengthening
200.000 +
Resurfacing
0 +
MAXIMUM 38.768 198.862 341.566 437.571 616.823 1.314.653
AVERAGE 23.615 153.628 258.958 350.850 467.679 864.903
MINIMUM 8.461 108.394 176.349 264.130 318.534 475.697
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@ FROM ALL DATA

S000000

CONSTRUCTION COSTS OF SINGLE CARRIAGEWAY ASPHALT ROADS (US S/km) PRIMARY ROADS

7500000

6000000

4500000

3000000

1500000

’ Resur:facing Resurfacing By Strenghtening Pavement Replacement New Construction
AVG 43021 362531 245045 1830456
Max 73804 2251714 1761989 7838778

- Min 8461 108394 9827 48724
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FROM ALL DATA

3000000

CONSTRUCTION COSTS OF DOUBLE CARRIAGEWAY ASPHALT ROADS (US S/km)
MOTORWAYS-EXPRESSWAYS

2250000

1500000

& 844220
750000
+ 85100 + 94800
’ Resur?acing Resurfacing By Strenghtening Pavement Replacement New Construction
AVG 31863 85100 94800 844220
Max 32045 105163 186709 2225891
- Min 15684 65037 21597 371013
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FOUR OPEN ENDED QUESTIONS

HOW IT IS GOING TO BE USED IN
REPORT

Y Benchmarking Transport Infrastructure Construction Costs, 10th Session



..........

b Four Questions

1. How do you go about calculating, forecasting and evaluating transport
infrastructure construction costs?

2. How do you compare transport infrastructure construction costs over time and
normalize these costs by region/ time?

3. How do you make sure that the mechanism you use to calculate and assess
transport infrastructure costs also serve as a tool for costs control?

4. Do you use different cost calculation and evaluation methodologies for
construction in different modes? If yes, please explain.
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Four Questions

* Are four questions answers going to be used in the
report, if yes, how?

* The four questions answered by Turkey regarding that
the answers are going to be used in the report

* Therefore especially answer to first question was
detailed including scope of cost analysis and so on.
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QUESTIONS FOR FURTHER STUDIES
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-----

QUESTIONS FOR FURTHER STUDIES

Who will do the analysis?
Who is going to prepare the report?

What are the responsibilities of the group member while preparing the
report?

There are two different types of data one is consolidated other one is
Project based. How they are going to be used in the report?

Other than infrastructure project based data, data year is 2016. Whether
data is going to be updated, if yes, how?

How the infrastructure Project based data is going to be normalized?
What is the time table to prepare the report?

Since we have very limited data, what will be the report contents, how
the report is going to be organized? What are the names of the chapter?
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