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The main aim of this thesis is o develops & model
which  help to predict road construction costs  and  to
provide  the wvaluss reguired for sither sslecting  the
best alternative or  investment planning wikth  the

mimimal antornation for Turkesy
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Enowrn , Ain oroad construction ocosts , sarthwork
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cdrainage , bridge and pavensnt are the major costs which
include  the grester amount of bobtal cost . For  this
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o, wWhen developing the oodel | these main cost
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componants have been taken az a B,
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In  road constructions
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onetric  standsed and
tarrain bype  which are the most ismportant factors have
been wused like basic variables . But , for sxemple , For
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geonetric standard road s vertical risss plus falls - in
longitudinal dirsction — per kilomster of roadway (HFY
for terrain tyvpe ground s wvertical rises plus falls  pere
bl Loomet e {ERF which helps not to $a11 in hesitation
wbran gebtermindng the fype of fterrain tfrom Flat to
rolling o from o rolling o mountasinows tercains g Fiawves
paern wsed as varliables .

By mmans of ths model | im the point oFf its  Sasy

i the F4irst stage of & project - preparing

-+
ii

LUE 6D {att

s

ground  and grade lines in longitudinal profile of  the
road —d its helps on selecting the best alternative
and it gimplification of making a dscision ity

imvestment planming views , 1t is important .

ey MWords g road construction cost cost predicting
Mol g terrain type - ground  rise plus fall -,
geoamstric standard - road rise plus  fall " roadkay

width.
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.l Gensral

Whan  selecting the best B Tlves

Bighway projects . computing btheir costs and allocabing

oy Anwestment bto the prossch thers 18 &

approach to be able to do these

wWibth minimal indoemation . Howesar , tBhere i no nethod

the b - o bo Fimd oud

Ixa

i

to decide which alternative i

it

=
o pradict how ouch the tobtal cost or the coneonsnk
costs arg , what must be the rangs of icvestment for the

progect that will be accomplishsed .

Thers must  be a method or an approach o conpuie

ot by give an ldea abont costs at the first shacs
ot & highway project . ard also the method  or model
shiould be simple and practical .

These are the reasons of this study | o develop a

moda ]l which praedict the ocosts o with & 0 regulesd

SEMEltivensss .

Major  road constewction costs and quantitiss
mamsly site preparation marthwork  ,  pavemsnt

drainags and bridge car be predicted as s fuancbion

b

of fterraln severibty and geomstric standacrds o Howswver

- 9.0
Yiksekogretim Kuruln
Dokiimantasyon Merkezj
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geoneiric standarogs are

VEFL DY, &N

o wmome numerio wvall whyioh arse sampe le i

malowlate anmdg fto

mameg az in bthe sbtudy of Woeld
2. tor mors antormation da

Freadichion raleationships  have Desn  devslopsd Dy

wsang  bhe actual Foighwas  prolscts whiockh sy

comsleted andsor appliocated in sarbthuore and deains

o bhe dats of overall Turksy won beddge o AREH

i
1

mathod practically in e hase relationshiers ara

i

particularly  wssful in the cost componsnts .

This 1w beoavse  the oonstraoction oost quantities

ssEnsitlive to geomnstric standacds p

VEPE OLBErrSELN .
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o
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For  this  reason ., tThe ;odel mar @aln more

T Tt Y stimations  of construction costs of  Phogboesey

|4

projectisz! . First condition is o geterming the roots

o

oF

i

e bl eoad , and Lo the longlitudinal prodil

o
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B ovariabless used L

(T3

the roasdway for defsemination of
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have donge . a  study  to pradiot

constroection cost guantitiss for trophicael olimatvic
counhrisgs ~in gsneral .
The sat of -2lationships have besn reported Dy Aw

Farably in 1981 and 1922 ., and then by Aw and Merkos in

Theay  Mave bDesn wssd the data from 52 roag peojects
im 28 counbriss i AsEia , Atrics Centeral amndg

HBoubh Aamsrica . These countries inclads @ Indonsesia

Mew Fuinss the Fhillipines Taiwsarn angd Thailasnd in

Fast MAsia and the Facific Region § Nepal , Pakistan 5 in

i,

South Asla 3 Swvrila and Torkey in bthe Middlse Basto g

Ethaiopis Fianwa Malawi . e Sudan 4

Swariland ancda yand Upper Yolbta in East  and  West

e

srrh s . Bioliwra Chile , Doluambia

Eoauador and Fesreu in

Wk Amsrios

They nave dewvelopsd  the cariables  $or tercain
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+all (ERFY whioh e mum of the

o total wee lsme and botal

Fall of the original groung o 0

alilgrnment over e g in omithEe

cfirection dawacded by the total sectioon lengesh E

Fall (RFEY which is

o imstesd of ground s e

dirschion .

il
o
x
i)

Fioadway width (R wiloh s total width aof lanss and
shyoulders .

Fims plus fall differantial (G which is the ditfersnos
of EBRF o and RF .

The ralationships are those

Hite preparation @

TR O, GRTE O ERFIELELO EEF -0, Ol LA GRFY R

Where A0E = the averags arsea oF  s=ilte olsaring and

grushing per wnidt lengbh of
R o= 0, 51 mumber of observation = 35
Earthwoerk wolames

Bl o= 000 0 Rl o+ DLTFEL OH oM

o La 4L b QL 13T G o O, OLEY ORF

5 = ERF - RF

Whera RF = road rise plus fall ™M 75 KH

iﬂ

freaz = 0,55 number of obhssrvation =
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movy ity building and structures - demolitian
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subbasse materia
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watting , rolling and compacting
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structural steel
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Ve Comstruction - components major sbhruobuess

Fiorrmd i

integral parts of

Feoo Shruoctore saoaysabion

B, Foundaltions

1o Forms

Seoowonmorsbs work

Feooothers
i o raE &N Supaer struohoe

e reinforocing steel
4. others
. Finsshing , dnspecting and testing

E. Bord dobiry and dnstalling Tratfic @l

e

may be smimplifised as in Table I,

and i generasl they may be broken down into eight
conponents ., rlant-of-eay , g21te preparation . @artheork

. Favemsnt o, drainase . braidgs . obthers oosts and

ovarhiead . Evospt Ffor obhsee

comporsn s THE R further diagoregate  into phvsicsl

guantities and wunit o = o For ssample , ssrthwork o

1

carn e obbained as & uamit volume ~ sarthwork volumse poee
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CHAFTER 4

THE AFFROGCH TO THE MODEL

The appeosch may be edplained in

az below g

‘_
P
]
Dy ol
fu
fay
{1
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il
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i. The @peoblem iz to predict £

T

component cost of bthe highway progjectis) A desoribed

i Chapter 3. . Construction costs are . Righb-of-Way

Hite preparation , Earthewoek , Favamant , Drainage

Bridge L, Other costs and Overhead cost . Earthwork

Ppavemnsmt drainage and bridoge coste are major anod  can

Hi
[yl
i
3
[u}
i
]
[
i
1
ot
i

be predicted

sansltive to geomnseteric
terralin conditions o0 Right-of-way cost s constant and
can be gstimated sasi1ly according tTo the rcight-of-way
width along the roadway and unit price .

o To predict these component costs " variablss

which affect the cost guantities must be Enown . It is

olear e

o khe major factors in highway

i

re geomstelc
standard and terraln severity . However , since they ars

wEry comples factors ., Thers is a nesd to simplidy tham.

Here Froad rise plus fall (RFY which is the sum of

¥

vartical rises  angd Ffalls in eoad absolotely along the

g oy
& an.



ropardway (MARPMY and rosdwasy widih (R which iz the ftobal
wWidth of lanes and shouwldsrs for geomstric standard

ground e fall (GERF) which iz the sams as RFE but

]

E@ b

Hil

ground s wvertical  rises  and falls  are  wsed instead
road s, for bareain sayara bty o have oeen used and by

this  way an advantage has been gainsd -~ for  sqampls

to Fall in hesitation on dedining Bl
tTerralin Type teomsbimess 1T ig  nmot possilxle paw

distinguist the ITerrain as flat , rolling or aounbtainous

when 1t is like +

e
h
o
i
[H
]

By

i
a
JE]
i
et

o rolling o rolling
as vpposed to oountainous .

o Data which must includs the variabkl

il
HY

above and
Auantitiss to be predicitsd with thess wvarlables have

beesn collected o In sarthwork analysis o there have be

Hi

i

BE2L
1% projscts or thelr parts $rom Tuekish Mo beay
Department s all  regions excloding 1. 5, 1360, 14, and
1&. Freglons o In drainasges . 115 different data has been
provided Jor box culverts and &5 ones for pipe cwulvaerbs
-~ arnd also meteorological map for precipiiation in band.

In pavemsnt mthod  itseld have beern  come bo ths

oot i detsrming e Ehicknesses instead

raeression with dats o And i bridoge asnalysis . &1l
Beldge inventory have been supplisd .
4. The iast is the regrsssion analysis (1) with the

(1)
breen ;
Pppericdix. B

analvsis , Minibtab packags program bhas
resglts and its outputs are given in
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CHAFTER 3.

i I ;

PETERMIMIMNG COMPORNERNT O087T GUANMTITIES SRHD

THEIR WMIT FRICES

G.1. Earthwork cost

Halale Berneral

ok

Earthwork oost which was defined in Chaplter

Foad Construction costs — has besn taken , here , as bthe

prrtion of materdals  to conwvert the original geound

Foms dte natural condition or condiguration to

fmabure

Frescribed  sections and grades o Among
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Data used in prediction regression an
sarthwork  is shown in appendis &S as a2 base of reglions

i Turkish Highway Dspartment roadmay (RKWY as meter

ground riss eplus fall (GRF) as HMAEM rovad riss plus
fall (RFy as MM, Cut and FIill volumes as a Masi/ kM .

e o==en i appendix &., bhere iz available data of a 1ob

o regions (O almost all regions @ o develop gensealised

relationships . But it was not =asy bto gt them . o



. owhen GRF and R

together in the same

. it was not possible to provide a good result
(@.y. posibtive ocosdfficient of BRFI ,  but  when  using

mase more sucocessfull resalts o
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L or rize plus
Fall differential .
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@xplanation of the regrassion eqguvabtions,
it is mecsssary o look at the relationships between the
aquantibiss [=d NG Fill and total sserihwork volumes
and variables GRF,RF, G

The relations to control the sguation cosdficisnts
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aquantities and the variables must be clear in minds .
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BRF shows the terecain ity such as according to
accumslated data

wWihen ERF =20 +lat terrain (1)
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rrallilng terrain
T ERF mountainous terrain

It 1w obviows that bthe
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Frrhhwork volumse on ralling
Lerraln is greatse Llvar the omne o flatn TErrain arcd
amaller Than the orne on mountainous Tsrrain .

LA thess limits look like the same asz the limits i
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BRF shows  the geometric standard oFf  thse  road
imorease in B ompsans reaching the ground s slopese {0 bulb
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i d e v in bhe point of RF visw o The ola:

carr be adjusted scoording o RKFE by using the standards

of masimun longitudinal slopse arnd mindimuwn vartical curve
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for class [I11. R =l Flat
Rl o =B rolling

P =R G mountainous

5 iz also like GRF . Becaunse of its dedinition when

The difference bebtwsen ground and rosd slopes increases

marbthwork volune inoreases also

= Tm B whan BRF and O inorease sarthworts volunes
imocreass oo o But they deocrease in increass of RF .

The figurass E1 EZ and ET shows the plots unit
cut  volumes wversas BRF 0 FBF oand G respectively o Unild
cut ovolume which is propostion of cwt volume per M bo

the roadway width (B was wased bobth o eliminate  the
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{(Thocusandas)

LUIMNIT CUT VOLLUME (Mboe 2K RW)

UNIT CUT YOLUME V5 GROUND RISE + FALL

UNIT VOLUME = VOLUME / ROAD WIDTH

GROUND REBE PLUS FALL 1M KM)

FIGURE E.1
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IMIT CUT VOLLIME (MBI KWL-"RW})

{(Thousands)

UNIT CUT YOLUME V5 ROAD RISE + FALL

UM VOLUME = VOLUME / ROAD WIITH

0
ROAD RISE PLUS FALL (/KM

FIGURE E.2
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LINGT COUIT VOLLUIME (NP3 KWL TRV}
(Thouasanas)

UNIT CUT VOLUME VO RELATIVE RISE + FALL

UNET YOLUME = YOLUME / ROAD WDTH

& 0 L 240

E

RELATIVE RISE PLUSFALL M/KH

FIEURE E. 3
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roaduay wWidih wWtioh i
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constant  along  the roadway  and to ses  the relations

above , olaarly .

It marn e understood feom the Ffiguress concsensd , 5

gsame relabion betwessn unidt owt volums  butl

FF o doss not W For this rssson RF can not give an

additional advar the pradiction eguation o bDut 1t

variable representing geonstric standards of the

H
T
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roads I omust be in the sguation . B Bhe  way
instead  of GRF amd RF , 3 is wssd only hecauss
presod d ot L on saquation will have soms  @rror dus to
atoocorrelation between GRF and § ibecause § i1s directly
prosortional b GREF Y 4F both GRF and § are wused i bthe

=AMS S9uation .

Uit total sarthuork versus GRF . RF and G plobs

ara on the figurses E4 , EI and E& v v« The

m

gareral towghts above are also pressnt hsrse such &8 3
for elimination  of the variable roadway widih  ,  uanit
tmtal  esarvthwort  which ds the ftotal  sscethwork volune
(111 plus  ocub ) per KM per rosdway widith s wsed o

obssrve  the relations and to decide the use of only 6

in  the esguations -of courss other  than the roadesy
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widbth -~ is the

H5.1.2 BEguations developsd for sarbhwork

Boand BW o can be used as variables in the sguations



UMNMIT EARTHWORK WOLLIME (MN+eeI TSIV TRW)
(Thouraamnacs)

UNITEARTHWORK VOL.VS GROUND RISE + FALL

FIGURE E.4
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daaling with tha guantits

a 1 FM of roasdeay - Lowhich o1 the leng!

e haken as a unlty o The suantity to

prediobed for the gartheork s an amount that the wolume

difference bDetween he prisms can bDs round

-

out by the uss of BRF-RF (0 f.e. § ) beocsuse of  the

sauality  of the other dimensions , Rl and 1
L ! . Beoause bthe rises and the falls on the line 1

lomgituginal dirvection of road or ground o A

sadal along the Cross sscbion or roadeay width o this

14
it

iz becawse the longitudinal profile (ground  and grade
lings 1 is prepared for center ling of fthe rosad and fhe

variables are calowlated according to the centeal line

1

The gondness of fi1t of the predicted total
sarbheorke o lumes CTOTEN by wsing the sguabtion 5.3
warsus  obsserved tobtal sscthwork voloume and the sgquality

Tirmes which shows 100% corrslation ars shown in Fig.EL7 .
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i e corrslation coeffici

T

=k (R#EE) of  pradicbed

varelts  obseerved tohal sarthwork volume is %1% +or all

data . For the second TOTEY sguation (aquation

s
14

observed  and  predictsd TOTEY is on the Fig. E.B  and

correlation for bthe zame data s These  Lwo

§

gguations satisfy all conditions detined above, it can be

gaid thalt sguation 5.3 is being saen more satisfaciory

v comparing the corrslation cosfficisnt . Howawear &
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rasult omust be oa valus cen oout attar traating the teo

eoguattons adeguately o The ed+ects of 6 andg RW on TOTEW

#re also show i Figourss BE.79 0, P R E.11 anmd EL1E .
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the Figuress E.13 and E.1d respesctively . The corecelation
cosfficients of sguation 5.4 and sguation 3.5 with  the

g

shsarved ones are %16 and 274 respectively .
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Howesver one thing to be considered in sguation
e e

5.5 is  that it gives unreasonabls wvalus  whaen 6 is

zmaller tharn S.0HE MAEMY) 14 Bl iz taken as micmiman walue

The sensibtivity of the predicbted cut wolums to tThe
relative  rise plus $all —representing ferrain  ssveriby

and geometric standard of road such & way that as  known

—

G = GRF - RF ¥} & shows the terrain ssverilty 1§ RF 1=

ETe
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PREDICTED TOTAL EARTHWORK VOLU (VD3 KM
(Thousanrnace)

PREDICTED TOTEV [EQ. 5.3 VS RW
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PREDICTED CUT YVOLLUMIE (M« KM
(Thousarnds)

PREDICTED CUT VOL. [EQ. 541 V3 G
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PREDICTED CUT VOLUME [EQ. 5.4 VS RW

FOR G=50,00.20,250,300 400 (LEWARD)
400
7
350 - -
-
. /,/
|
300 /,/"/
7 — -~
-~ /,/ g
250 —~ 7
” -~
— T 7
20 - — i 7
- 7
- e
el e
P ’//
150 - -
. —
e i e g
f//// -
m A / /./ ) //
7 P 7
L -
5 - -
/""/l
/"’/
0 I | | ] | | | I | | i | |
0 4 8 | ] 20 P 2

ROADWAY WDTH M)

FIGURE .17

4.0
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Instead to develop a2 prediction @quation

pasveEmeEnts , 1t was prefered to use method ibtssld

,,
1%

oo, are  almost  same as  in the  method .

wariables that muzt De nesded for prediction LTo

1 to

ook

LS




b

b the mebhod

bion with zomse

By f ks
a

st publisted an wacle i %A amd Then

#  revised sdibtion in pulished  mo

"

PR D ikir Ly d £ a3 Dy sinoe TIOH

o+

ility detined as the ability of a

ro serve the trraddic For which it was desigresd g LsE b
first conoept of the method o Ferformance 23 the apDility

e 1 =l
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cvEment bTo satisfachorily seerve the ftratfic over a

period of tima .

ARSHD squaltions are §
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o= shruoctural nomber oF & pavamant

D v sk
Liva laver thicknesses

pfficient of the lavers

21 o= goll support walue

L3k = & funcbtion o2 logarithm Foof the ratio oFf

w0

-
3
it

sarviceabkbility at tims & to ths potential 1o

3

baken to a point wherse Pt=1.35 .
A relation between i and CBRE (calidfornia Bearaing
Ratio ) oan be provided by using the graph  of SASHD

maethod , like as

FLEEFFLILELR LOGC CER

From thess equations o SN valus can be found  oul
wWithout wsing charts but with the help of am itersation .
Tabkls .1 have been prapared by computerizing the haldf
mathod  in dbteration . Tabkle 3.1 contains the BN wvaluss
=i canbtimeter- calculated corresponds o averess region

factor  R=1 ) and sarvicsabilibty factor ( PE=2.5 1.,

[

.23 An approach for

t
ixx}

Tha ¥ a cogfticisnts oF the lavesrs are thess
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TaRLE 5.1

B R ST R TURAL MUMBER  CERMY TSR 53 58 W 5% 8

RESIOMAL FAlToOR= 1 SERVICESABRILITY FARTIOR= 2.3

# EWL #  CALIFURNIA BEARING RATIO (CER) VALUES
®10L

#* #3 i 16 15 2 e
# 2 # 0 114,15 G.97 .51 T.TL Fa1w &, B

# B % 12,75 11.5 T, 83 7 B.37 T Ph

# 1o w 14,07 12. 68 11,41 10, 04 Fa &2 B.93

# 15 % 14.9 13044 11.71 1G.467 10, Q4 - 55

® 4% o 17,13 15. & 17, &5 12. 41 11.85 11.29

# &5 % 17.%b8 1.3 147355 13.24 12.54 11.%9%

# 5% 15,79 17.1% 15,11 4 SaE 12.&1

» 100 * 18,93 17. 24 15.18 14.07 13,31 12 &8



TABLE S.l (CONTIMUED?

% 105 % 19,07 17.4  1S.32  14.21  13.37  iz.s2
¥ 110 % 19,21 17.54  15.39  14.28  13.51  iz.89
# 115 % 15,28 17.61 135, 46 14,35 12,58 12.98
#1200 % 19, E5 17,68 15. 4 14.42 13,465 135,03
% 125 # 19.49  17.82  15.67  14.49  13.72  13.4

# 130 % 19, 6T 17,89 15, 74 14,62 T T 17, 24

# 135 % 19,43 17.96 15. 88 14, &2 173, Bé .24

NOTE & IKTERFOLATION Can BE DONE FOR THE VALUES OUT OF THE TABLE

A&



TABLE 5.1 (COMTIMUED!

bt SRR S TEUCTURAL, NMUFBER (SN TOBRLEX$4#354 5888555

FRECTOMAL FOHOTOR= 1 SERVICEARILITY FACTOR= 2.9

* EWL = DAl IFORNIA BEARTME RaTIOD (CRRY VALUES

Wiy @

* k3 i e L] .5 Hi =

# O # &.HT b 27 I T F4g St T. &7

#* 0 # T.bl 7.EE FalE . FE & 7H bed

# 1 o= B.35 S 24 FLGE TF5 7. 58 o4

¥ 15 % F,1400070 B.79 B. 51 8.3 B, 100001 7,92

#= EE 0 o# 10,44 1G.11 = Eas s G 28 B 140001

# 40 o 10.&7 10,32 10.04 Y. VE .45 . ES

# 4% % 10,87 105 1G, 18 T.BETTTY 9. 4BFF9F .49

# S50 o= 11,01 10.&e7 1o, 59 10.11 o BED -

5 OF0 R 12,04 11.71 11.56 11.08 10,8 10,6

ArupL hroo s bt eO4b et Sabes Shbgs seese Soves S47en SHAIR HSNE CenkY mank S800n Seass SHISE Seoms shced S4LND Sumse SSmee SANNE Sebes HRbke FRALS BMPMY rS4S4 reSMd HOS i SIS eesd Seed Seee Lok S3084 srbeh SSH4N smbes (4448 PSP cesbd theds eese R rEARe BHFS Hed sore $4446 s4se Heve heme ST Lo Kpeat 4RSS s et HARS eets 0004 Seeed Shmed faies Sukos eeks snpes Sasse

¥ 5 0% 12012 11.78 11.43 11.15 10,87 10.4&7

# 100w 12.248 11.85 11.3 11,22 11.0d 10,74



TABLE Dol (CONTINUED?

# 1OE % 1E.33 11.9% 11 bt L1229 L1, o 1o, &7

# oLl o w 1EG4 11.7% 11.71 11.43% 1i.15 1,54

* L1E o« 1E.47 18,12 11.73 11.5 11,22 1i.01

® 130 % 2. 54 12.1% 11.85 11.57 11.2% 11.08

* 140 % 1E.B2 13,47 12,17 11,85 11.57 11.29

# 145 # 12,98 142,54 2. 1% 11.85 110464 11.358

# 150 % 1Z.%& 1&2.54 LE. Eé 11,52 1171 11.43

MOTE ¢ INTERPOLATION CAM BE DONE FOR THE ValLUES OUT OF THE TABLE

48



LE 5.1 (CONTIMUED)

Tab

FHgFpe S d @R STRIDTURAL, MUMEBER (Bh) TOBLES#8 84303 %8855

2.5

FEGIONSL FACTOR= 1 SERVICESBILITY FACTOR=

# kLl ® CALIFORMNIA REARING RATIO (CBRI VALUES
#log w

# % &0 &5 70 75 80 85

E - ] Hudé He 35 Sl ZE 5.18 G.11

g ¥ bw S be 15 o G Hae w4
Te.1l2 & B8 & FE bia &7
# 15 & FL,TE Fabl 7.7 VA7 Ta2 POl
BS.17 TG Fatal 747

# 25 0% B, 439999 B.E 5,17 .03 .Y P TE

£

o oy

5o . K]
é} LAt

D #

# 1o ow FLE & o WY

* 20w 7. 82 7.75

£

® 45 % 9.2 F. 140001 7 £, 8%

* FHo & F. 49 Y. 28 Fo 140001 7 B.HEFGRS 5,72

? B, BESe9n

G EEO00] T




TaBLE 5.1 (CONTINUED?

# 105 % 1G4 10,494 1Gga11 FLFT FoEE

S R S R L, &5 10, 52 o, 18 1, D4

#0115 & 10,8 1. & 10,44 1. 25 la. 11 .97

w120 s 14,87 10 &7 104 10,32 1o 1y 10,04

eess mne F2use soatn so00s mve sevs BEESE ShiVS FEFRS SHAVS HAAD SenEY Sooee SOOSS Seesn Seath Ferer Based eeee e Seo sesrs seerm sssce seees svees 434S SHRMS Pere SHANN 1O0RD H4SSD SH4R4 SHORE SVIRS SeRRY EHOSe SHSIS SLSNE Hhese Seses Sesss sesss S4ere NS SLesh bess sbed htes esns A1ebh seoes SONS SIS RSNSE Hensd Keash bbimd Hheia hebe it rease L4bwe beere nERRS Ceots S4ets beves “eset Seeve

# 125 & 10,94 10,74 10,6 10, 59 10, 2 1011

# LB % 11.01 1. & 1. & 104 10, B 10.18

NMOTE &« INTERFOLATION CaN BE DOME FOR THE VaLUES OUT OF THE TaELE

[

el



THERBLE 5.1 (CONTINUED?

g n STRUCTIURAL NUMBER (8K THBLEss®sssstegs5s

RESIOMSL FACTOR= 1 SERMICZEARILITY FOOTOR= Z.35

# WL % CALIFORNTIA BEARING RATIO (CBRY VALUES

#* 53w B.DBE E. 58 d.51 B, 435999 3. 43999%  B.3E7

QD w549 .42 FoEH0001L 9. 300001 9.2 Fa. &

# 95 % 5,55 e A F. 47 P42 T 350001 905350001

#0100 % 9,42 L EHE 955 B4 I e a2

i
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TABLE H.1 (CONTIMNUED?

# 120 % B8998 9, 8%95%%  9.H3 B 7E

#* 125 % 9,87 BLEReRey 9, 099955 .83 ST e 7h

]
Lea4e 24044 SHh04 ens bre0 H4ID 1eR4D SH4RD SPove bered e FTed MESR FHbrR SHANK TOFSS vorkd SebRb ceims saode Siase Lhosp eses HeLoe ke ST cesbe esst SAva Lrses Sabpe SSrve HIRR POSeS SR GHIRR e CHERE Bomis SH9SS BeSYE SSRFE EPHSR PHOYP SHERS LOPEY THVRS SO0L4 S S000n SS0es S0008 eees 49304 KeSEY rabp Hoase et et O $0000 ot N P e PO Seaed et oeed Seoed et

# 120 % 10,04 ER 7,77 G.B9979% 9,83 e

L43on awéen saueh Taben edad ebbe Lrdes S4ete Sesen SHARD beuee Soeen 100V esen Seee Fese Seard SS0E SHAES HHANE FOoSt HIHE SeSeb S444D Hoeee 1emhe S0ere AMG4S —HeSE ISt FHasd FEISH FoURe EFRRS LS FEEP Se00 4FH S A4ess FERS T4 Febin SV S STERD HHLRS S04S% bemtt Sonet Shvel S0384 LSALL Sebet bomrs Sonfe beAse S00S4 esns Sonid $esbh beekd POten beesn Seoen Sbeke Seeen Seres resen seAet soted
ta4s shies sss dorss 2eere 9009 Hhras Aetds SHrs sbeit Dobne Semms sesbe Tiomd Be4S4 fetee 44835 Seate Grase b SAere AFHPS PaAss Sk S4res S4ess FEet Senre AME Peske SeMY beons Sebw Fess Ieesd Phese Teess S8 Losss Resby Cessn S9BN beves sersd Shees Teeet heee Shes RS twies Seees Geass Mres KPS Sevm Woose Lebes AWRS CANNS cHARS SOSRS Likes Seses Siese Sebes Lbums Seves Triee Sesee sesss buure

MOTE & INTERFOLATION CanN BE DOME FOR THE YALUES OUT OF THE TABLE
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Had Bridogs cost

Hod.l Heneral

I bridoes guantity gsstimations all

regians ., a8 bridee lengths and total rosd lengiths of

arnd gprovinoial highways o Turkish Highesy
Department have been concerned to get the aversasge bridgs
rumizer and langth per bilomester ot the road . The width
of  the bridoss talken as roadesy widbh may nob be weong
tor practical approach .

The  da

ta  and the averags bridge nombse and the
length  in the reglon basis for state  and provincial

mighways are shown below .

So4.2 Cost quantitiss

The guantities of beidge length and number are on
Table 5.7 as psr wunit length of road o

e showrn in btables o bthers is 2 nesd to have 9. 064527
mEters  of bridgs length per kilometer o+ the rodad  on

bridge per bilosstse for state bhighways and

meters of lengbth pee EM oon GO0FL1245 beidos poespe

M For pegvincial bighws i the +irst region -

GedsE Unit price
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TAELE .73 ERIDGE LENBTHS AND NUMBERS AS AVERAGE

FEbIﬁM H.HWLE FoH. LE SHERIDS. BR -

ISTANELL (1)
IZMIR (2D 270 2454 293 10784 165 5B
EONYA (3D 228 1547 113 2765 Eids 1117
ANIARA  (4) 1887 1905 200 Gl 110 HO7E
MERSIN (5 2208 2410 264 S490 132 780
AYSERI (&) 1777 2033 106 272 71 el e
SAMSUN (7) AT 1804 z07 LD&ZT 125 TTEE
ELAZIG (8) 14e1 2ES4 150 £459 107 IS
DIYARBAKIR (%) 1969 1735 119 47569 71 1887
TRABZON (10 1101 641 243 9&4% 110 2700
VAR (11 1450 1273 75 2172 45 1164
ERZURUM (12 2784 1215 215 £BES 70 201l
ANTALYA (1) 1786 1409 145 5227 &0 1558
EURSA (14) RS 2E54 257 8728 155 4842

1474 1273 157 TET4 104 BETFT

U'S

RASETAMOML

.

1

Was (l&s 1254 1228 129 AZEH Bé& AT

i
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F=PROVINGT AL
H=HIBHWAY
E=BR I DGE
LE=LENGTH
#=NLUMBER
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Al.....DATA USED FOR EARTHWORK

REBION

EONYAL 2
KONYA, 3
FAYSERL.&
EAYSERL.G
KAYSERIL.G
KAYSERI.&
KOMYA, 3
FAYSERI. &
KONYA. 5
KONYA. 3
AtlARA. 4
FAYSERL. 6
KOMYAL S
ELAZIR.H
ERZURURIZ
KOMYA. 3
ERZURLMIZ
KONYAR. 3
FAYSERI. 6
ELRLIG.H
KABTAM. 15
BONYA.3
KONYALS
ANRARA. &
FONYA. S
ELAIIG.B
ELAZIG.8
ELAZIG.H
ELALIE.8
AEARA, 4
DLBAKIR.9
FONYR.3
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KAYBERI. &
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SAMEUN. 7
ELAZIG.B
FERGIN.G
ERZURUMIZ
KAETAM. 13
KAYSERI. &
KAYSERT. &
FAYSERI. 4
ELAZIG.8

[

B.oi 7.

8,00
12,00
12,00
12,00
12.00

B, 00
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12,00

8.00

7.30
12,00

8. 00
11,00
10,00
12,00
10,00

8,00
12,00
11,00
15, 00

8.00
12,00

7,50

8.00
1100

8.00

.00
11,00

ool
12,00

g.00

9.30
12,00

.30

&30

8,00

7,50
10,00

9,50
12,00
12.00
12,00
11.00

7.9
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iZ.82
14,13
14.44
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i7.62
1B.43
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et '-'b
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b1l
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50.B4
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56, 490
37.14

VOLUME PREDICTION ANALYEIS
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.24

T T
el

11.49
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10,67
8.56
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21,89
18,48
10,31
20,91
18.77
i9.28
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3.0
22,33

44,1k

= ST
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26,52
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N R Y T T T T,
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4414.15
2383.17
543926
2240.,08
165,38
2697.57
G585, 80
13793, 24
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Al.....DATA USED FOR EARTHWORK VOLUME PREDICTION AWALYSIS

SAMELN. 7
ANKARA. 4
D.BAKIR.?
AREARA. 4
b.BAKIR.9
SAMSUN. 7
ANk ARA, 4
D.BAKIR.G
BAMIUM. 7
ELAZIG.8
1R 2
FONYA. S
D.BAKIR.?
BAMELR. 7
BAMBUN. 7
MERGIN. S
SAMBUN. 7
SAMELIN. 7
ELAZIE.B
L. BAKIR.9
[IAIR. 2
SAMBUN. 7
ELALIE.8
ANFERA. 4
[IHIR.2
ELAZIG.8
ELAZIG.B
ANEARR. 4
VAR, 11
ELATIG.B
[ZRIR. 2
ELAZIG.B
ELAZIG.B
SAMBUN. 7
HERSIN.3
AHEARA. 4
B&MEUN. 7
ANEARA. 4
ELAZIG.8
BAMBUN. 7
TIHIR. 2
TRABZONIC
D.BAKIR. Y
SAMEN. 7
IIMIR.Z
BAMEUN. 7

2.5
2,50
12,00
7,50
1240
.ol
Q.30
12.00
9.3
11.00
B.on
B 0
1. 00
8,50
2.30
9,30
9.50
g, 5l
8.00
12,00
B. G
G. 50
11,40
9,50
&, 00
8. 00
RLL
2,00
10,00
8.00
8. 00
B0
8.00
14,20
9.50
2,50
9,50
950
8.00
9.50
8.00
12,065
2.00
G, a0
10,00
g.50

8. 7%
a1.12

T
&1, 36

&4.43
bh. 69
b6, 72
YR
&7.32
&7.71
48,59
&9.24
£7.37
72.19
72.23
3. 83
72,89
76.09
76.53
77.32
T7.B0
80,25
B0.27
Bz 19
g83. 2
82.93
Bh.09
B8.30
90,15
o0, 26
20,78
91.57
93.18
94,20
5. 73
9710
.73
M.57
106,81
102,78
102,89
104,81
108,32
103.44
109.71
107,98
113.86

37.97  20254.18
7.15  17740.60
49,94  4374.15
21,005 130,00
18.42  12315.3%
61,72 Z5745.10
.98 29783.33
.01 355E3.80
59.86  14232.s1
21,45 98399.19
47.77  53141.81
37,63 1394.36
31.46  334B1.99
§7.10  ZH00Z2.15
34,06  41748.57
16,68  F7163.54
48,30 BIBIT. 74
39.65 371923
45,75 30951.43
16.18  4BRUS.98
19.79  51837.42
44,25 12539420
36,19 A1347.99
35.08  EEERLTE
52,92 1773812
60,76 3596, 68
27.05 2418275
41,87 Zh64B.%6
67.99  Z21310.17
24,89 34970.33
31,74 39765.20
31,19 IB444.78
3176 42431.12
2,34 133384.99
4,81 33573.BB
39.88  34313.69
89.90  27351.28
43.08  4B241.43
37.48  44715.03
3700 728B0.43
47,01 47397.7%
S1.97  113204.30

g.74 42412.23
54,91 30574.91
43,90 52267.79

T.4h  B3459.91

13868.13
11158. 31
87663, 48
43545,00

ZTT7
15037, 22

12455, 98
2886797
18133, 42
18801.12
4H293.353
6250.16
16130.28
22256.24
2137.72
26731.63
454649, 53
3537.43
4911923
775964
7642,79
352:1.61
627932
7102781
16301, 26
7730.5%
28043, 18
14573.69
31386.18
23141.64
I1857.47
963053
24355, 13
32830.01
15725, 92
47635.67
2h3I0. 53
163%7.78
45927, 44
1534313
34562.73
32B8%4.82
41781.43
22974.82
42924.24
42968, 14
A5059.59

20,74 36124,33
531,97 28799.91
17,47 94042.53
$3.6 43095
48,27 7734874
5 38261, 13
3.49 SE151.3
54,31 51719.22
7.85 33053.73
46,94 146492.5
21,47 59391.97
79,78 17526.66
40,73 57878.73
5,13 29159.67
9,57 48720,22
57,71 82813.07
27,79 §9375.17
17,3 B4311.56
30,97 3851107
41,67 75448.77
50,46 B7049,03
34,00 188187.4
47 132375.8
48.21 41583.97
31 27368.72
25,33 58654, 86
b1.45 39156, 44
48,72 58075, 14
20,27 M632.01
65,87 4492782
59,87 65415.75
41,99 £2845.91
42,44 95481, 13
75,41 157010.8
56,29 B1201.55
57,85 40474.22
9,07 44149.04
57,73 9416489
45,28 59958, 16
65,89 107443.3
55.8 B0194.38
53,36 154985.7
94.7 45367.05
55,7 73499,15
84,02 95255,95

3.4 134539.5



Al.....DATA USED FOR EARTHWORK VOLUME PREDICTION AMALYSIS

ELAZIG.8
ANk ARA. 4
ELAZIE.B
SAMEUN. 7
BAMEUM. 7
SAMSLM. 7
FERSIN.S
ELAZIE.B
SAMBUN. 7
1ZRIR. 2
ANKARA. 4
TIMIR.2
TRABZONIO
SAMGUN. 7
TIMIR.2
TIMIR. 2
BAMSUN. 7
IZMIR. 2
SAMSUR. 7
AARA. 4
TRABZOMIC
TIHIR. 2
AtkARA. 4
[ZMIR. 2
ELAZIG.B
TRABZONID
TZMIR.Z
IZHIR.2
ELAZIG. 8
[ZMIR. 2
TRABZOM1G
ANEARA. 4
SAMBUN. 7
TRABZONIO
TRABZOM1G
TRABZOMLO
TRABIONIC

8,00
9,50
11,00
.50
2,30
2,50
.50
g. 00
2,30
B. 00
9,50
8,00
12,00
9,50
8.400
8,00
2,50
8.00
.50

9.3
12,00
.00
9. 50
g.00
8,00
12,00
8. 00
8.00
B.O0
10,00
12,00
9.50
o.a0
12.00
12,00
12.00
15,00

114,38
115.54
117.47
118,43
118.38
119,29
119,82
130,50
124,86
129.03
32590
134,07
138,74
144.29
143,51
144,56
144,595
147.50
148.44
15673
139,33
159.9%
166,31
166,41
171.64
175.88
178.00
G4, 41
190,43
191.76
197.44
206.0%
208.78
237,39
280.14
316,83
8.8

3Z.86
2B.43
14,17
52.42
75,80
42,62
58.%8
47.63
77.78
19.78
30,72
92.01
16.25
28,70
43,91
IB.43
93,27
45,30
8,94
38.687
66,56
51.33
878
21.73
814
KR
BL.Z3
67.14
83,72
0. 14
&£3.01
46,74
64,85
£7.64
&7.462
3337
3.2

24917.41
21187.72
43767.23
ABA0G. 65
6395765
39484,.43
B80T, 1
41213.47
I
20561, 46
3353628
HB8579.06
B7480.94
61%40.77
60014.98
&7934. 42
234563, 50
53289.97
&7971,33
aB749, 31
14524560
49291.37
o663,
0526, 49
45329.35
183789, 20
112592.70
97142.74
6377301

404,72
160360, 70
113652.60
1059739, 60
160141, 70
19480120
20357130
156580, 00

I3738.70
33969, 43
33027.48
34590, 8BS
075369
31149, 45
35661.32
86046, &8
42404,00
10422. 73
2474445
9727973
I7434,53
47443, 43
4325311.23
J4141.11
139791.70
36111.27
22187.%0
35a99.75
Z8348.93
83623, 33
47649,74
B73435.41
3030417
2378487
29807.29
&7804,86
992,19
36905, 46
36276,00
44754, 34
74373.46
2447, 03
§7082.357
I45339.93

9228.733

81.49
6.91
103.3
83.71
42,78
76.67
80.88

72.583

47.48
109.23
102,18

44,06

172.3
114,39

97.6
108.13
T3 .68
98. b
i0%.3

57.84

92.77
108.44
127,53
144,86

1353
145,05

%h.77
117.27
126.91
141.42

3443
159.85
144,13
15%9.72
172,32
53,3

34352

408748, 11
35157.15
150794.7
B3196.51
94735 34
Fi1633.9
7426B.43
137260, 1
79777.1
30984, 15
78420, 73
126258, 7
137115.4
109784 .4
102526.2
102075.9

378357
B7401.24
20159, 03
91949, 34
iR3B14.5
114%14.7
1433132
177891.%
75635, 52
2095780
1423599.9
160369, &
997652
110310.1
196636.7
138446.9
184172.0
212588.7
2418873
2381112
166208, 5
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