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CHAPTER I
INTRODUCTION
1.1. Capital Goud. Development Project in Turkey was visueclised for
planning !.:,-term perspective; and short~term strategies for this
critical «ctor of economy and Earth-moving machinery were selected
as one of th. pricrity sub-sectors for an indepth study.
1.2. The State P'lanuiny Organisation GPQ) has placed heavy emhesis on
an analysi . by the Capltal Goods Development Project of all the
major proi.t . concelved for manufacture of different categories
of capftal . ods. One of these was manufactu.e of different kinds
of earth : .~ iny machinery by Makina Kimya Endustrisi Kurumu (MKEK).
1.3. This report als with the demand and capacity for manufacture of
carth movin: machinery with reference to MKEK Polatli Plant Project.
1.4, Since SP0 + . keen on detailed analysis of Polatli plant investment
~ plans, as .o matter of high priority, demand and capacity projections
of machin r+ similar to those which are aiready licensed by
- MKEK werc titen up. The objective was to undertake a detailled
analysis . the basis of the latest data of work projections in
major SEE' ., make uniform assumptinns on work performance by machines,

translate the work in terms of standard machines (licensed by MKFK)
and then conclude how much additional capacity will be needed for

these.

N BUILDING, | © ATATUORK BUL: &0l POOTOX 4907 ANKARA CABLES : UNDEVPRO TEL : 2‘0 54 83 TELEX : 42684
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1.5. This study was conducted by Mr. Hasan Yilmaz, SPO expert,
- under the direction of Mr. M.H. Luther, Chief Technical Adviser,

Capital Goods Develepment Froject.

1.6, The project management is grateful to MKEK General Manager
Mr. Akin Cakmakel, now lUndersecretary, Ministry of Industry
and Technology, Mr. Gunay Gungen, deputy General Manager
of MKEK, Mrs. Suzan Moral, Head of project group, who made
themselves available for discussions at different stages of
the study. They are also indebted to Mr. Osman Ersan, Deputy-
Head, Credits and Investment Department of the Ministry of
Industry and Technolegy who did the initial spadework for
data collection. The project management is also grateful to
managers of all state enterprises who were visited for data

collection and were very cooperative.

1.7. Mr. Vahit Erdem, National Project Coordinator of the Capital
Goods Project and Head, Sectecral Planning Division, SPO,
Mrs. Nimet Ipek and Mr. Fatih Ozatay, experts, SFO, were
eontinously associated with the study.

< L/"f”"”’w’ﬁ‘/i::~)
hal 55.43
A LUTHER
C.ENG.F.I.MECH.E. {LOND)F.1.PROD.E. (LOND)
CHIEF TECHNICAL ADVISER
(APITAL GOODS FROJECT IN TURKEY
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CHAPTER 1I
SUMMARY

2.1. MKEK's project for manufacture of Zarth-moving machinery was
choserl by State Planning Organization as one of the important
projects in the State Sector, for a study by Capital Goods
Development Project. This study spells out demand projections,
existing capacity, anticipated gaps in capacity and proposed

prcduct-mix for this project.

2.2. Ameng the important goals of five year development plans are
the improvement of infrastructural services, efficient utilisation
of natural resources and construction of bridges, dams, irrigation
systems and highways necessiated by the national economy. PJanning
for increase in productivity of nre mines, enlargement of irrigated
areas, building or rural roads and h'ghways and exploitation of

forest resources will all create demand for earth-moving machinery.

2.3. Principal earth-moving mechinery users are some public enterprises,
private sector construction companies and municipalities. Distribution
of the national machine park between these three is given in Ann. IV
on page 60 . As will be seer from this table, most of the national
park of earth moving machinery is in SEE's. This study is based on
a research covering these 13, most important earth moving machinery
users in the State Sector who between them hold 932 of the machine
park of all SEE's and their perspective work plans form 1983 to 1988.
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2.4,

2.5.

2.6.

2.7.

The fact that these enterprises will do work, partly department-
tally, partly by renting their machines t¢ privats companies and
partly by outright contract to private scctor ccmpanics who will
use their own machinery has been taken intc consideration., It Las

also been noted that private sactor construction firms are likely

to take up an increasing volume of work using their own machinery.

Details of the total work planned by thes:= enterprises in

1983-88 were tabulated on the basis of cubic meters cf soil

which will be excavated, loaded and transported. The total
nquirements were calculated on the basis of working period in
hours per year, the hourly capacity of eack machine (and hence
total work pcr machine per yeaﬂ. By comparing total require-

ments figurc with present machine park, additional demand for each

enterprise was found. For this purpose it was assumed that the

PRESENT park with PRIVATE SECTOR contractsrs will be off set against

elther private sector construction work ot such other work that has
not been forcseen at present and that the additional demand computed

will in effect by the total national demand irrvespective of whether

it arises from private sectnr contractora or SEE's themselves,

In order to calculate replacement demand, present national

machine park was split up according to age groups FO ralculate machinery

expected to be replaced every year.

Domestic capacity for manufacture of earth moving rachinery, total

demand and the net demand for MKEK product-mie are on Lable 1.

BUILDING, 197 ATATURK BULVARI PO BOX 407, ANKARA CABLES . UNLEVPRO TEL : 26 54 83 TELEX

: 42684
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TABLE I
COMPARISON OF DEM'NDS PROJECTED IN
DIFFERENT STUDIES
AND
DEMAND/CAPACITY BALANCE

EARTH MOVING Previous Studies C.G.D.P Jomestic demand | demand) MKEK
capacity |Produc- for for Prod.
. Sp. Tustaqlustas |Tustas other tion of EK MKEK |Prog-
MACHINERY
IACHINE Ccﬂmﬁxzalt 1 Fxlt 21a1e.3 Alt.l¢ Alc.2 || than 1981 m/c m/c ramme
Report | ~° e ’ MKEK Alt.l |Alc.2
DOZER 605 1506 1862 903 518 498 200 20 318 298 240
EXCAVATOR (R.T) 85 | 105 4 41 38 30 |20 11 8 40
132
EXCAVATOR (Crw.) 256 317 | 360 179 176 20 9 159 156 60
LOADER (R.T} 210 397 490 | 189 55 37 160 10 45 -63 160
LOADER (Crw.) 385 363 449 | 229 118 83 150 65 =32 ~-67 160
MOBILE VINCH - 233 288 80 26 15 10 3 16 5 35
HEAVY TRUCK 595 - 271 - 157 157 - - 157 157 160
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&
2.8. I+ has been assumed that % the next 3-4 yesrs the private sector
- will not only reach their rated capacity but will also achieve
acceptable levels of integration thus effectively reducing the
drain on forelign exchange.
2.9, It 18 rec-mmended chat MKEK may drop rubber-tired excavators,
crawler and rubber-tired lcoaders from its product-mix at Polatli
plant. It {s also recomm.nded that the capacity for other items
may be created in two phases-initial to be taken up immediately
while provision 1s made on 2 master plan for higher figures,
2.10. MKEK's product-mix as contained in their revised feacibility
(1982) and capacities recommended as a result of this study
are as foilows:
- TABLE 2 - PRODUCT-MIX AS PER
RECOMMENDED CAPACITY FEASIBILITY
1TEM __IMMEDIATE MASTER PLAN REPORT
Dozer 210 365 240
Excavator
- rubber-tyred - - 40
Excavator
Crawler 60 199 69
-
Losder
rubber-tvreoed - - 160
Loader
Crawler - - 160
Mobile Vinch S L5 35
Heawy Truck 160 150G 160
TOTAL 435 575 335

UN. BUILDINQ, 187 ATATURK BULVARI PO BOX 407 LNKARA CABLES : UNDEZVERD TEL . 26 %1 85 TELEX : 42884
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2.11. A comparison of the demand projections in previous studies
carried out and in this situdy is also given in table I.

2.12. MKEK may be asked to immediately commission or carry out a
revised techno-economic study of polatli project based on
these recommendations.

2.13. SEE's may be requested to draw up perspective plans for use
of their existing park and amount of work to be done by con-
tractors-plans which may be updated every year based on avail-
ability of other resources,

Z.14. Another demand capacity study on the lines of this report may
be conducted in 3-4 years time,to decide on the time frame fecr
implementation of the master plan and also 1f in view of the
datas available any other revisions are called for.

2.15. Findings of this study have been discussed with Akin Cakmakci,
Undersccretary of Ministry of Technology and Industry,Mr.Gunay
Gungen,Dcputy General Manager of MKEK,and SPO experts who have

all agreed with the conclusions and recommendations.

M.M. LUTHER
C.ENG.F.I.HECH.E.(LOND)F.I.PROD.E.(LOND)
CHIEP TECHNICAL ADVISER

CAPITAL GOODS PROJECT IN TURKEY

U.N. BUILDINO, 197 ATATURK BULVARI P O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 b4 88 TELEX : 42684
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CHAPTER III

METHODOLOGY FOR DEMAND FORECASTS

3.1. PREVIOUS STUDIES

- 3.1.2.

3.1.1., The first systematically conducted study on heavy construc-

UNITED NATIONS NATIONS UNIES

DEVELOFMENT PROGRAMME IN TURKEY
UNIDO-CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY

tion and excavation machinery in Turkey was "THE CONSTRUCTION

MACHINES IN TURKEY”, prepared by che Chamber cf Civil
Engineers. The data in this report, published in 1973 and
showing the stocks of various construction machines as
categorized into those of Government institutions, private
companies and municipalities at the end of 1972 have been
used to find the machine park ratio among these three and
also to calculate present machine park of Turkey

by adding imports to total park of 1972,

Another study was done by TUSTAS in April 1979 for MKEK
Polatli Plant. In this research in all, three approaches
were used. Out of these two assumed that there will be a
demand increase by

a- 17.9 %

b- 20 %
These included 2% for spare parts. While the first was
based on the recommended rate of increase of 15.9% in
the IVth. S5-year Development Plan for the sub-sector
including earth meving maclinery, the second was founded

on 182 being the recommended rate of increase for the same

U.N. BUILD'N?, 197 ATAWURK BULVARI! PO nOX 407, ANKARA CABLER | UNDEVPRO TEL . 28 54 83 TELEX

. 42004




Birlegmig Milletler Kalkinma Program

UNITED NATIONS NATIONS UNIES

DEVELOPMENT PROGRAMME - IN TURKEY
UNIDO-CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY :

Page 9

sub-sector under the heading "Other Industry Machinery".

In the third approach, demand projections were calculated.
by adding 2% for spare parts to machinery requirement
calculated by simulation from data gethered from: sslected
firms. In June 1981, this feasibility study was revised

but there was no change in assumption or methodology. Their
findings are shown in Ann. II., ( A comparison has been made
of findings of these two reports with results of this study
by the Capital Goods Project See Table I.)

3.1.3. The latest study on this subject is . report of a special
committee of experis of several public enterprises, private
companies, universities, Ministry of Industry and State
Planning Grganization, set up for the purpose of formulation
of the 5th Five Year Plan. In this, it was found that there
was par. increase of 75.16%Z in the last 10 years during which
the average national growth rate was 4.5% . Assuming that this
4.5% growth rate will continue for the next 10 years, iz was
concluded that there will be an 80% increase in the total park.
It 18 also assumed that 35% of total park will be replaced in
the next 10 years, so there will be demand of 115% of the
present park which was rounded off to 8% per year and all

- forecasts made on this basis. Another approach used earth moving
machinery requirements of some public enterprises as the basis.
Their findings are shown in Ann. III. (The results of special
committee report have also been compared with the conclusions

reached in this stydy by the Capital Gonds Project See Tatla I).

U.N. BUILDING, 197 ATATURK BULVARI PO ROX 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 83 TELEX : 42684
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! 3.2. DEMAND FORECASTING TECHNIQUE ADOPTED BY CAPITAL GOODS PROJECT

3.2.1. The most reliable results can be obtained by means of an
analytical arproach which will cover aimost all the earth
moving machinery users inzluding State enterprises, private
companies and municipalities. Out of these, most of the

l earth moving work is done by public enterprises themselves

or contracted by them to privete companies. In order to

, evaluate the demand for earth moving machinery for years

1983-1988, 13 public enterprises were chosen and a question-

naire (Annexure I) sent to them., These are:

Sectors of work handled by each is shown in brackets

: 1- Karayollari (Highways}
2- Yol, su, elektirik (Road, water, electricity)
3- Devlet Su Tgleri (Irrigation and Dams)
4- ETIBANK (Mining and Metallurgy)
5- Turkiye Elektrik Kurumu (Eleciricity power generation)
6~ T. Petrolleri Anonim Ortakligi (Petroleum)
7- Karadeniz Bakir Isletmeleri (Copper mining)
8- Toprak-Su (Spnil and Water)
9- Orman Genel Mudurlugu (Forestry)
10- Liman Insaatlari Genel Mudurhigu (Port construction)
I11- TCDD insaatlari Genel Mudurlugu (Railway congtruction)
12- T. Cimento sanayl! (Cement)
13- T. Komur Isletmeleri (Coal Mining)

3.2.2. Data about the total quantity of excavation, loading and

transportation planned by them in <he next 6 years was

UM BUILDING, 1+7 ATATURK BULVARI PO U0Y 407 ANKARA CAPRILES : UNDEVPRO TF. 26 54 83 TELEX : €8
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collected to calculate the total machine park required

by these enterprises. In order to calculare the additional

demand, working peried in hours per year being followed

by them was multiplied by the hourly capacity of each

machine to find total work per machine per year.

3.2.3. For this purpose, all calculations were made in terms of
the machines in the following product-mix considered in
the feasibility report of MKEK proiect.
TARLE TIT
Machine
Nomenclature Machine Code Licensor Engine Weight Capacity
KAELBLE MERCEDES 3
Dozer 723410013023921} GMEINDER PR15 | OM 346 17.600 ton |55 m /hr
Excavator 3
Crawler 723422022012921] FUCHS 713 R DEUTZ F41912{16.000 ton |65 m™/hr
Excavator 3
rubber-tyred | 723422022013921| FUCHS 7i3 M DEUTZ F4L912}16.700 ton 165 m™ /hr
Loader KAELBLE MERCEDES 3
Crawler 7234200317323921} GMEINDER LR12 | OM 360 13.00 ton 125 m™ /hr
Loader KAELBLE MERCEDES 3
rubber-tyred | 723420031013921|GMEINDER SL12H QM 401 11.500 ton | 180 m™/hr
Mobile vinch | 744222133122921|FUCHS 500 K DEUTZ F41.912{16.000 ton | 15 m3/hr
360 Hp
Heavy truck 744112041003931 | BELAZ 540-4x2 | 22.300 cc. 21,000 ton | 15 m3/hr
3.2.4. Yearly work plan was obtained from each enterprises and
work planned was divided by out-put per machine per year

U.N. BUILDING, 187

ATATURK BrUI.VAW!

to arrive at the number of machines required. An allowance

of 10Z for repair and maintenance, and an efficieuncy factor

PO RBOX 407, ANKARA

CABLES : UNDEVPRO  TEL : 26 %4 83

TELEX : 42084
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of B0 X wore assumed. That 1s, machine park figures would be
. nultiplied by a factor of 0.72 to find the number of effective machines.

Their present park figures were used to calculate the number of
macaines required on additional account. After evaluating the answers
to thece questionnalres, each of these 13 enterppises were visited
and a serics of meetings held with them to undegstand the special

problems and needs of each enterprise.

3.2.5. As a result of these meetings it was decided chat the rotal park
required as calculated above may renresent the total requirements
of machinery for the work irrespective of whether it is done departmen-
tally or by renting machines to contractors. In other words,it was
aggumed for the purpose of these calculations that the present park
of contractors will nct be used for SEE's work. The rationale of this
assumption was that at present on an average only 16% of the total
park of the machines under consideration is with the private sector
and in the foresaeble future this park may be assumed to be used
for private sector construction and other jobs nct accountd for in

this study.

3.2.6. Data on their present machine park according to age groups was

collected to find the replacement demand.

3.3. CALCULATION OF ADDITIONAL DEMANE

3.3.1, Additional dcmand of these 13 enterprises as calculated are shown
in Tables IV to XV. Thece show the anticipated work and total machine
requirement. Assimpticn: made for each enterprise, and results are

given below:
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3.3.1.1. TURKIYE CUMHURIYET. KARAYOLLART GENEL MUDURLUGU (TCK)
(General Directorate of Turkish Republic Highways)

According to National Transport Master Plan approved by the
Government of Turkev, 690.540.8140m3 soil will be excavated

in years 1983-1992, Approximately 30% of excavated soil is
loaded and transported in short distances (AR2600m) for

filling. Heavy trucks are needed only for rock filling and ell
other transportition is done by smaller trucks., It is assumed
+hat each vear 7.765.000m3 matexial for superstructure will

be carrisd (5-10km) by smaller trucks up to 7 tor :.(Incidentally
in 1983,25% of work will be done by contractors and this will
increase to 40% by 1993).

3.3.1.2. YOL SU ELEKTRIK ISLERI GENEL MUDURLUGU (YSE)
(General Directorate of Rodd, Hydraulic and Electric Works)

Assumptions on axcavation, loading and trasportation are

as follows:

90 of excavation will be done by dozers

102 " " " " " rubber tyred excavators
65% " " " " loaded and trasported

75% " loading will be done by crawler loader

257 of loading will be done by rubber tyred loader.

Heavy trucks are considered productive in short distances
(max. 2km). YSE do not need heavy trucks and propose

to do necessary trénsportation by means of their dumpers
(2681) and wooden bodied trucks (394). (Incidentally yearly
average of 7.900.000m3 of excavation 1s at present done by

private contractors).
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3.3.1.3. DEVLET SU ISLERI GENEL MULURLUGU (DSI)
(Genr:ral Directorate of State Hydraulic Works)

DSI is only doing some repair, maintenance and projec:
work by its own machine park. Like others, they have a
renting system and they rent their earth méving machinery
not only to contractors but also to farmers and Bunici-
palities. Work done by DSI can be divided into tww:

a- Irrigation

b- Dam construction

For ir:igation, the objective i3 to water 70.000 hectares
per year. Total excavation, loading and transportation

kas heen calculated on the basis of an example of irrigation
activities and €acilities required for 10.000 hectares.

For dams, all 54 dams under construction were taken into
account assuming that they will be finished in the next -

5 years.

Following assumptions were made about machine utilization
in DSI:
- 75% of total excavation by dozers and excavators of which
- 51% with docers
- 36% with crawler excavators
- 13% with rubber tyr2d excavators.
~ 73% of total loading by crawler loaders and the rest
by rubber tyred loaders.
- Heavy trucks needed for only those dam constructions
wh:re filling material is rock.
Totz1 work that will be done by DSI and machinery requirements
are given in Table VI.
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3.3.1.4. ETIBANK

ETIBANK's policy is to do all the work departmentally. They
have 120 heavy trucks and 63% of total transportation is done
by these for 15 kms. Calculations of demand are on Table VII.

3.3.1.5. TURKIYE ELEKTRIK KURUMU (TEK)
(Turkish Electricity Cooperation)

Demand for heavy trucks were not calculated because all the
transportation is done by means of smaller trucks. Histribution

of dump trucks according to their capacities are as followa:

3 ton —————m—————— 51
3-5 ton t-—mmmcmmve- 16
5-7 ton ——m——mmimem— 210
7-10 ton —-——————————n 26
10-15 ton ——————emeeme 3

In addition they have 329 trucks in different capacities with
wooden bodies. Demand calculations are on Table VIII. (At present
on an average 607 of total excavation and loading is done by

contractors).

3.3.1.6. TURKIYE PETROLLERI ANONIM ORTAKLIGI (TPAO)
(Turkish Petroleum Company)

Excavation, loading and transportation figures were not taken
into account because they are very small. In general, TPAD

needs earth moving machinery for road comtruction to reach best
boring places and pepare locations for boring blocld But these
roads are rough because of their temporary nature. Ibcations

U.N. BUILDING. 197 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDERVPRO TEL : 20 M85 TILEX : 42684




ETIBANK (total)

Table VII

WORKIRC TOTAL ~
WORK n/c PER 10D LK 19¢3 1984 19853 1986 1987 1988
CAPACITY PER PER M/C | York |N £ tlork [4 %) 9 : .
DESCRIPTION REQ. h Vor No. o . lor &o. [ ! otk |No. of Jork No. of Work No. of Work No. of
YEAR PCR Plan {M/C New| Plan M/C Nev § Plarr IM/C New [Plan HICR New | Plan |M/C New § Plan |M/C
YEAR 1000 1__Read peal 1000 Reqq nem} 1000 Red {nem. J1000 #9 ] pem. | 1000 Red Inen. 1000 Req.|New
B 4 '.-"_] M/ pak al p/Cpar ol  [M/Cpak ol /Cpark| m3 M/Cparld a3 M/C park Den
28 38 45
) 40 43 42
-14l4. 2 2 ’ - "
Excavation Dozer | Ssm3/hr| 2000 hr|11000 3000 14 160 * 4960 +3 4360 5 4660 2 4560 3
o3 42 42 42 45 45 45
Excavato] 37 48 58 51 54 53
2900 he. DISH 370 7 A2L0 7540 +10 340 -7 6960 -4 § 6840 -5
Excavation (Crawler)| 65a%/hr RN 3) 0 —" L | 65
! i 27 37 48 58 58 58
- I
Excavatoy } |
Freavatton | a1y [6smd/hc {2000 hr.|139000 —
m3
! ;
Loadlng Loader 5 x,, L 29 1 1! . 13 b |11 , 12 12 .
Excavated (Crauler)125m3/hr 2000 hr. 250000m 2200 -22 §2600 =20 3100 ~18 J2725 ~20 12900 | ~19 § 2850 ~-19
Soil 31 31 3t 31 31 31
[
Loading Loader 3 15 21 25 22 23 23
Excavated (R.T.) 180m™/hr} 2000 hr.} 360.000 } 5300 ————e—q-32 ] 7280 -26 §8680 -22 §7630 -25 | 8120 -24 ] 7980 -24
Sotl Tt
° n o7 41 47 47 47 47
+
Loading Mobile 3 s | 13 16 14 15 15
greavated  lyinch | IS ton | 2000hr.|40.000m] 200 p—s-33 | 520 -25 | 620 -22 | 545 -24 | s80 -23 {570 -23
38 38 38 38 38 38
Transport of " 1
Excavated VY | 35 ton | 300 dage 157:500 1830 | 139 189 223 197 209 192
Soil Truck ¥S, - ton~ +52 | 29484 +49 | 35154 +35 | 30901 -26 | 32886 -14 | 30164 -31
X ton-km o
87 139 188 223 223 223

61 98eq




T.E.7. (TOTAL) Table VIII
WORKISG | TOTAL "
WORK we capacpre [PERLOD CORE 19383 1984 1985 1986 1987 1988
DESCRIPTION REQ ) PER PER M/C | Work {No. of Uork WNo. of Work |[No. of Jork (No. of Work |No. of Work |{No. of
) - YEAR PER Plan |M/C New| Plan M/C New § Plan [M/C New JPlan M/CR New § Plan |M/C New § Plan [M/C
YEAR 1000 | Reqd penf 1000 [_Req{ peaf 1000 | Red{nen. {1000 4} pea. | 1000 % lpen.| 1000 Req.ftew
L1 = lweoa 2} M/Coar ol |M/Cpai ad  Wcpark m3  M/cpary W3 |wcpad e
37 60 74 74 74 60
- 14
Excavation Dozer 55‘3,,", 2480 |[136400 B0O0O 24 | 8000 1 gnnan +1380000 .- ?0000 L rBOOO 1
* “ hr. { 61 51 } 61 74 74 74
Exeavatan , 20 | 25 3R iR 18 25
Excavation (Crawler)] 65~ /hr 2,80 (151200 §3000 1420584000 +5 E6N0N +13§A0N0O «- | 6000 «= Y 4N0ND -13
hr. m3 - 29 25 I8 1R 13R
R
Excavatoy 13 2n 25 25 25 20
Excavation (R.T) 65m3/he 2480 (161200 {2000 «11]3000 +»7 J4000 v- fso00n ~- 1 8000 +- { 3000 -5
hr. 2 2 13 25 25 25 25
=: | i |
Loading ! . < ! ! !
@ Loader 3 10 15 20 P20 20 15
;1;;‘1“’“*" (Crawiec) 123 /M ) 2.90 1310000 J3000 +5 Jasoo 1.5 Jsnon T <10}40nn w=Jenon 4= L4so0 -5
hr. 5 ) 10 20 20 20 '
Loading Loader 3 10 . 15 19 19 19 15
Excavated ; 18m /v r289 i 4 y = ) P
E (R.T.) : 2480 (446400 J4000 P——-3 {6000 +2 f8a00 +4 1anno +- | 8000 +- 16000 -4
Soil hr. 13 . 13 15 19 19 19
L
i
Loading
Excavated ’J‘i’b‘}l‘e s 62 . 92 122 122 122 92
Soil ne ton 2480 49600 § 3000 c+7 l4as00 +30} 6000 +30 6000 +- | 6000 + 4500 -30
hr. 55 . 62 92 122 122 122
v
Transport of
Excavated g“"z 35 ton ' |
Soll ruc X
|
L |

0z 98eg




Birlegmig Milletler Kalkinma Programi

UNITED NATIONS NATIONS UNIES

DEVELOPMENT PROGRAMME IN TURKEY

UNIDO-CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY

3.3.1.7.

Page 21

where petroleum may be found is mlways in places difficult to
reach. E:rth moving machinery is also used by TPAO for clearing
existing roads. The present machine park of TPAO 1s adequate
for thuse purposes and has been taken into accouni for only

replacement demand.

KARADENIZ BAKIR ISLETMEIERI GENEL MUDURLUGU (KBI)

(General Directorate of Black Sea Copper Plant)

Dozers are not being used for excavation but only for prepe-
ration work which is 10% of total excavation. KBI uses excavators
for loading but it is assumed that contractors will use crawler
loadas for this purpose. It is impossible to use rubber tyred
machines for this purpose because of high rate of silisim in
goil. Total work that 1is expected to be done up to 1988 and

. their machine requirement are given in Table IX. (Past records

3.3.1.8.

3.3.1.9.

indicate that 1.100.00um3/yr. excavation, loading and transpor-

tation may ve contracted).

TOPRAK SU GENEL MUDURLUGU

(General Directorate of Soil and Water)

Toprak Su has thousands of projects all over the country and
there are no ready records to show the proportion of work
done by contractors. After discussions with Toprak-Su management,

it appears that a figure of 60% of is reasonable.

ORMAN GENEL MUDURLUGU

(General Directorate of Forestry)

Orman Genel Mudurlugu carry out all the work departmentally.
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The type of their work, requires only crawler type excavators

and loaders. Heavy trucks are not needed.

LIMAN INSAAT GENEL MUDURLUGU

(Genral Directorate of Harbour constructions)

All of the work is contracted to private companies. They ususlly.
use ocean-going vehicles but when there i1s work on land, on

an average 502 of excavation is done by dozers and the rest by
excavator-crawler, Some of the dredged materials, big stones

form stonequarries, sand, gravel and iron are loaded and trans-
ported. 20% ~f total loading is done by crawler loader and 80

by rubber tyred loader. Because of long haulage, heavy trucks are

not economical.

TCDD INSAAT GENEL MUDURLUGU
(General Directorate of Turkish State Railway Construction)

All the work is done by contractors. TCDD have a very limited
m/c park which they rent to contractors and discuss’i~ns reveal
that they do not need any new machinery.

After TCDD Ins. Genel Md. make feasibility studies for planning
of new railway lines, construction is contracted before TCDD
works department takes up track laying work.

When calculating the work to be done in 5 years, total kilomete-
rage, tunnels, structure of earth and distances are taken into

account.
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LIMAN INCAAT RENEL wUDUeLtPA (TNTAL)
TABLE XII
1 WORKILC | TOTAL 1923 1988
WORK M/C CAPACITY PERIOD VORK
PER PER M/C J liork {No. of wWork | No. of
DESCRIFTION | REQ. YEAR PER Plan Jw/C Yew New lP1an |w/C, !
YEAR ton | __%eq.| pem) pen.} 1000 Req.[Vew '
3 / Dem
a’  |4/Coaw 3 |M/Cpx
= = 2oy : -
3 6
Excavation Dozer | S3ml/tr 2000 | 110000} 325 111 413 10 | 450 9 48R -9 525 9 563 8
14 14 14 14 14 14
Excavatat
3 | 4 4 4 S
Excavat ion (Crawler) 65a’/hr 2790 [1300n00 ) 325 ¢ ~21 4 213 2n f 50 -2n ) is9 -2nf 525 F19] 569 ~19
C 24 23 24 24 24 24
- ¥ ]
Excavatoy "
Fxcavation (R.T) 653/ hr 2090 1130000 __—1 1——— -—-—'
- -
u .L i i N
Loading 2000 {250000 BL274 6 ie5 1341 6 1anaj A 5 47 6 f
Excavared (léoadir )125=3lhr 4 v 4 1 #5 4 * 1475 #5 1552 7 +6 1 16291 7 +6
Soll rawler
1 1 1 1 1 L b
Loading Loader 4 15 15 16 17 18 ;19
Excavated (R.1.) | 180=7/hd 2000 {300000 f 50964l | 5364 v- 15632 «1 I 5900 +1 | 6208 «1f 5161 .1
Soil 4 i 15 15 16 17 Llﬁ
i
Loading
Mobile
Excavated P————
' Sotl Vinch 1S ton :
— ﬁ_—r=l==-_.—== ===
Transport of |
Excavated | 7% | 35 con : ' S
Soil '
)
o
. ]
x
.3
~
-




TCDD INSAAT GENEL MUDERLOAD (TOTAL)

TABLE XIII
WORKING | TOTAL l
— we caacrry |PERIOD VORK 19813 1984 1985 1986 1987 1988
DRSCAIPTION | REQ PER PER M/C | Work [Xo. of tiork . of Wark |No. of ork [No. of Work (No. of Work |No. of
. YEAR PER Plan |M/C New] Plan M/C Nes ] Plan {M/C New JPlan |M/C _ |New | Plan M/C New | Plan [M/C
YEAR 1000 |___Red.| peamd 1000 Req{ pemf 1000 Rea{nem. J1000 *3]Den. f 1000 29 'Den.| 1000 "‘"::
%L===l===i=~-» 2 2 M/C pat u] -3 H/Coan -J {Cpark = < .rk#ﬂ/c —
3 26 s 39 51 44 a1
Excavation Doser | Sim?/hr| 1960 |107800 ] 3316 23 4420 l +9 ] 4900 «4 § 6500 s12 | sso00 -7 {5160 -10
he. w3 3 26 3s 39 51 51
Excavat ) 5 | 7 R 10 A _ 8
Excavation | (Cravlerd 65a’/tr | 1960 127400 ] 6227 1.4} 829 2] 9te 111219 +2] 1050 -2] 968 -2
hre. n? . 5 7 8 10 10
Excavatoy 2 3 3 4 3 3
Excavation | ooy lgsad/me | 1960 127400 | 207 b —p 42 | 276 +1 ] 306 +- § 406 «1] 350 -1§ 323 -1
hr. m - 2 k] k| 4 4
_ — A==_—%==:,=——%%=7=$
!
Loading 17 19 20 27 23 22
Loader .
::n"“‘ (c,..,m;“s""" 1960 245090 | 3316 017 | 4420 .2 ] 49n0 .1 ] 6sno «7] 5600 _4 | 5160 -5
hr. n - 17 19 20 27 27
—1-
Loading 3 4 4 s 4 4
Excavated  |10%9¢T | 1a03/hg 1560 (352800 | R29f——nd +3 | 1105 a1 fi22s o= J 16258 +k | 1400 1] 1290 -1
(R.T.) 3 !
Soil he. m - 'L 3 4 4 S 5
T
Loadiag )
Mobile
Sxcavated SRR
Soil Vinch 15 con !
Transport of Heavy
Excavated Track 15 ton | 245 1385875 | 18652 49 | 6L 72 95 a2 | 1
So1l i davs 't/km t/km 49 | 2496 15| 2756 <R P6362 +23 31500 13 R9025 19
' (1000} - 49 64 72 95 95
[
~
]
[ ]
~
-
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3.3.1.12. TURKIYE CIMENTO SANAYII T.A.S Gn, Md.
(General Directorate of Cement Industry Stock C.0.)

All the work is done departmentally and their demand for earth
moving machinery is given in Table XIV.

3.3.1.13. TURKIYE KOMUR ISLETMELERI (TKI)
(Turkish Coal Works)

Past values of excavation were examined and it was decided that
yearly average excavation is 105.748.900m3, out of which
37.993.300m3 was by TKI and 67.755.600m3 by contractors.

23% of total excavation is dane by dozers and the rest is done
by draglines which are not considered in this study. All the
excavated soil by dozers is loaded and transported. Draglines
are also used in loading, so only 20X of excavation done by
draglines 1s loaded by loaders., All the loading is done by

fubber—tyred loaders.

Crawler loaders and mobile vonches do not directly affect coal
production but they are used as supporting machines. While on

‘ the basis of department's total work, no extra machines may be
justified in practice, the fact that there are 13 establishments,
47 regions and hundreds of coal mines wherc these machinery
is needed, makes it necessary to plan for machinery region-wise

and in some cas® aine-wise. Results are given in Table XV.

3.4. ASSUMPTIONS FOR ADDITIONAL DBMANDS

3.4,1, There are two approaches. In the first one, net demands of enterprises
are summed up and surpluses of machines are ignored - the assumption
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i
CIMENTO (TOTAL) TABLE XIV \
WORKING | TOTAL 1983 1984& 1985 1986 1987 1988
- WORK n/c crry |PERTOD HORK
CAPACTTY PER PER 4/C | Work {No. of tlork . of Work |Mo. of lork |[No. of Work |[No. of Work | Nn. of
DESCRIPTION | REQ. YEAR PER Plan }3/C Sev| Plan Plan |wC  |New JPlan |w/c,  INew | Plan usc INew Jrian [wrc, |,
YEAR 1000 Req .| pem 1000 ‘ Req {pem. 1000 Dem. { 1000 €% bew.| 1000 eq . D;‘
| ﬂ] M/C pard n] H/CP!‘AQJ b /Cpark m3 /Cpark n3 M/C parld 4
EQESCS s S — =
21 23 25 29 12 35
3 2000 |110000 R30S 16 P535 e2 2700 -2 ] 2130 +4 13500 +3§ 3RS0 +3
55 /hr
Excavation Dozer 5 21 23 2% 29 12
- E 25 ! 28 29 3n 32 35 :
xeavatal 2000 {13000 p220 I < Pz -1 | 3res v- ] @50 <1 f 4100 *2 ] 4550 +3
o Excavation (Cravler) 65a”/hr n 32
29 29 20 24 ! l
H ]
Excavatoy 15 14 18 23 25 29 |
Excavation | 1) lesad/nr | 2000 1130000 B85S +15] 2020 +1 } 2300 2 J299n +s } 3200 +2 | 3700 %
- 15 1A 1R 23 25
T { ! 15
mi::ged ('E““:')muﬁ/hr 2000  |250000 ?zzs 9 1 -4f2ssar 10 1-3f261s|ad 12 foaooni 32 |a | 1250 L1 -] 3525 by
ravier. v
B Sotl 13 13 13 13 13 13
Loading 9 . 1n 9 1n 11 12
d 3
Excavated | 12*7%T | 180m’/hq 2000 |360000 | 3005 —— 42 3305 +1 |3215 -1 | 3500 +- | 3850 +1 | 4250 <1
Soii 7 P 9 19 1n 10 11
I |
Loading !
Mobile
Excavated o
Seil Vinch 15 ton j
—
Transport of |
Excavated | 727 | 35 ton ; ' !
Soil :
A
ha:d
3
[ 2]
®
[~d
L -]
e




T.X.1. (INTAL)
TABLE XV
g W ::ﬁ‘;‘f T?;:L- 19283 1984 1985 1986 1967 1988
oescarrrion| azg CAPACITY} “ppp PER M/C | Work |No. of Vork Fso. of Work |No. of lork |No. of Work [No. of Work |[No. of
° YEAR PER Plan |M/C New| Plan M/C Re § Plan [M/C New jPlan M/Cl New | Plan |mM/C New { P1an [M/C ,
YEAR 1ono | Req-l pemd 1000 Reqad pem{ 1000 Req {nem. f1000 €9 nen. | 1000 Red nen. | 1000 Req.:;ew,
3 3 1 |M/Cpawy 3 3 M/C en
e R _ﬂ____‘!/C pay = % = %4 i/ CoarX l:,_wﬁ
264 26k 264 264 264 264
Excavati bo ssmd/ne | 1680 192400 f24321 ass]2s321 +-J24321 ~— §24321 = J24321 +- } 2432 ‘-
fration ner n3 100 264 264 264 264 264
1
Excavata , 1580 1
Excavation (Crawler) 65 /hr SR
Excavatog ]
Excavation (R.T) 65m3/ he 1680 (109 jOO
m
!
! H
Excavased Loader |,,5.3)), ———-1' ’
sot1 ¢ (Crawler} <27 /RC1 1680 | 210000 ;  ——
Loadiag Loader 3 151 151 151 151 151 151
Excavated (Rtl‘e) 180m”/hy 1680 1302000 654 6 Pt $ 79 f 45449 ¢~ JL546 *- RLSUE +- | 45469 *~- 1 4L54609 .-
Soil ) 72 151 151 151 151 151
woading
Excavated :‘L‘:iie 15
Soil ¢ ton
: 4 —4——
Transport of i
Heavy .
Excavated 35 ton !
Soil Truck 210 5
advs

ot o¥vg
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being that SEE's even if they have machines surplus to their require-
. ments as revealed by this study will find justificatioms to

retain them. The second approach assumes that enierprises
which have excess machinery may be able to lend them to others
wiho need them.

3.4.2. SEE's will provide all the machinery required for the work
which may be done departmentally or otherwise. In fact, consi-
derable work is done by contractors but in the absence of data
regarding the machine park with them and utilisation for public
sector, private sector, export contracts etc., it has been assumed
that the machine park at present actually available with contractors
will be offset against work done by the private sector for the
private sector and other items of work which have not been taken
into account in this study for lack of data. (Provision however has
been made for future corrections by recommending that initial
capacity in MKEK should be pegged at levels relating to conser-
vative estimates of demands in the immediate future, but that a
master plan for the new plant will provide for higher capacities).

3.4,3. The ratio of machine park between these 13 enterprises and all
SEE's, as well a3 the national totals will remain the same upto 1993.

3.5. ADDITIONAL DEMAND

3.5.1. The results of evaluation of additional demand of these 13 enterprises
are given in Tables XVI, XVII, XVIII, XIX, XX, XXI, XXII.

3.5.2. A summary of national additional demand figures are given in
Tables XXIII, XXIV.

3.6. REPLACEMENT DEMAND
3.6.1. In order to calculate replacement demand, “nhese selected enterprisus

machine park figures were collected accoridng to age groups.
These figures are given in Tables XXV-%)XXXI.
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Summation of total machine park according to age groups
is given in Table XXXII.

3.6.2. By studying previous feasibility studies and report of the
special comitee constituted by SPO for the formulation of
the 5th. Five year Development Plan, it was found that the 13
enterprises constitute 93% of the total public sector machine park.
Distribution of machine park among private sector and municipa-
lities is given in Amn. IV.

3.6.3. An average life of 10 years was assumed for all the machines under
consideration.

3.6.4, Table XXXIII. shows the distribution of national machine park
according to age groups. it is assumed that distribution of machinery
of private sector and municipalities according to age groups
will be same as public sector machine park. On this basis, national

replacement demand is given in Table XXXIV.

3.7. TOTAL DEMAND

3.7.1. Total national demand for seven kinds of earth moving machinery

. | was calculated by means of addiag replacement demand to new
demand in 1983-1988. Two alternative values of the total demand
have been computed in the context of two alternatives for additional
demand (Para 3.4.1.).

3.7.2. Replacement demand was distributed over 6 years and additional
demand (Alt. I) and additional demand (Alt. II) was added to this
in order to find total demand Alt.I and Alt.II. These are given in
Tables XXXV and XXXVI respectively.

3.7.3. Since the demands for additional work as well as replacements are
uneven being very high in earlier years,the total figures
have been averaged out to arrive at a realistic annual demand.

These are as under:-
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ALTERNATIVE =

DOzZer ~==me=mem—————————emm 518
Exc., R. T, —=——mrcmccmccmercem 41
Exc. Crw, ——=-=—=--se—=w 179
Loader R,T. ~—-=—=m-—comacuee 55
Loader Crw, ---———==—eeemca—- 118
M. Vinch ---——-—cemccmccm e 26
H. Truck ==————e-mmmmmmcem 157

Dozey ==—=———e—mm e 498
Exc. R.T, ———————mmecmmamea 18
Exc, CrW., ——=-—-m—=—mmmme———— 176
Loader R.T. ~~mm———meeem—eeeem 37
Loader Crw, —————=m—memee—ame 83
) M. Vinch ~—«-oemmmmmcre— e 15
H. Truck =~—-—mceemcmamcm e 157
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SELECTED STATE ENTERPRISES ACCORDING TO THEIR WORK PLAN
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DOZERS TABLE VI
YEAR

1983 1984 1985 1986 1987 1988

1TEMS
m

T.C.K, +317 +- + - + - + - + -
Y.5.E. e T - 128 - 117 - 117 - 117 - 117
b.s.1. + 281 + 18 + 42 + 43 + 54 +56
ET!BANK . -4 +3 -5 -2 -3
TEK - 24 -1 + 13 + - + - -4
TPAO i . - , - -
Krd., BAKIR -3 -3 -3 -2 -2 -2
TOPRAK-SU + 793 + 10 + 32 + 19 + 25 + 30
ORMAN Gn.Md. + 105 + - + - + - + - + -
LIHAN Ine. -1 - 10 -9 -9 -9 -8
TCDD + 23 +9 + 4 + 12 -7 - 10
GIMENTO £ 16 42 + 2 + 4 + 3 +3
K1 + 164 4 - + - + - + - + -
TOTAL (1) 1179 59 96 78 82 89
TOTAL (2) 1062 59 96 78 82 89

* Excess machinery will be piven

toather enterprises which have demand
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TABLE XVII
EAR T MOVING MACHINERY DEMAND OF SOME
SELFUTED S1Atr ENTEXRPRISES ACCCRDING TO THEIR WORK PLAN
EXCAVATOR {(crawler)
YEAR
19813 1984 1985 1986 1987 1988
ITEMS
| =———
T.C.K, +inh + - + - + - + - + -
Y.5.E. -3 -3 -3 -3 -3 -3
D.5 .7 + 174 + 23 + 25 + 28 + 31 + 34
}.___-
ETIRANK + 3 PR + 10 - 7 - 4 -5
TEK
+ 20 L5 + 13 + - + - - 13
TPAO - - - - - -
Krd. BAKIR . 1o ' + 3 +32 + - + -
TOPRAK-SU
+ 98 +5 + 1 +1 +1 +1
ORMAN Cn.Md. B _ _ _ _ _
*
LIMAN fng. -2 - 20 .- 20 - 20 - 19 - 19
TCDD + + 2 + 1 + 2 - 2 =2
GIMENTO -4 -1 + - +1 + 2 + 3
™®xt -3 -3 -3 -3 -3 -3
TOTAL (1) 4739 47 53 34 33 18
TOTAL (2)
470 47 53 34 33 38
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EARTH MOVING MACHINERY DEMAND 7% SOME
SELECTED STATE ENTERPRISES ACCORIDNG TO THEIR WORK PLAN
TABLE XVIII-
. EXCAVATOR ( Rubber tyred)
YEAR
1983 1984 1985 1986 1987 1988
w
T.C.K. b - 18 - 18 - 18 - 18 - 18 - 18
Y.S.E.
+ 19 + - + - + - + - + -
D.S.1. - -2 - 18 -1 +- + 11
ET1BANK - - - - - -
TEK
+ 11 + 7 + 5 4+ - + - -5
TPAO -2 -2 -2 -2 -2 -2
Krd. BAKIR - _ - - - -
TOPRAK-SU
+ 6 + - + - + - + - + -
ORMAN Gn . Md. - - - . - - -
LIMAN ing. - - - - - -
) TCDD +2 +1 +2 +5 +2 +3
CIMENTO 15 +1 +2 +5 +2 +3
Tt -3 -3 -3 -3 -3 -3
TOTAL (1) + 53 +9 +7 +6 +2 + 14
TOTAL (2) 15 9 7 6 2 14
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SELECTED.STATK ENTERPRISES ACCORDING TO THEIR WORK PLaN
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TARLE XIX
LOADER (crawler)
1984 1985 193¢ 1087 1988
+ - + - + - + - + -
Y.S.E *
- 212 - 212 - 212 - 21z - 212 - 212
D.Ss.1. + 58 + 4 + 4 + 8 + 3 + 6
ETIBANK -2 -0 - 18 - 29 - 10 - 19
TEK
+5 + 5 + 20 + - + - -5
TPAO -3 -9 -3 -3 -3 -3
Krd. BAXIR ;
v o4 + - + - + - ER + -
| e
TOPRAK-SU ;
+ 90 + 3 + 5 + 95 i 1 + 5
T
ORMAN Gn.Md. ~ 63 = 63 - 63 - 63 ' A - 63
LIMAN Ine. r 5 45 + 5 ‘5 ' 6 + 6
TCDD + 17 +2 +1 + A -5
GIMENTO 4 _ 3 -2 -1 . +2
- — v 0
7K1 - 12 12 - 12 - 12 - 12 - 12
TOTAL (1) 272 + 21 + 35 + 25 + 11 + 19
LTOTAL (2) fnn 21 35 25 11 19
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EARTH MOVING. MACHINERY DEMAND OF SOME
SELLCTED STATE ENTERPRISES ACCORDING TO THEIR WORK PLAN
TABLE XX
LOAUER (Rubber tyred)
YEAR
1983 1984 1985 1986 1987 1988
ITEMS
e == "=
T.C.K - 189 - 189 - 189 - 189 - 189 - 189
*
Y.S.E -1 - 110 - 110 - 110 - 110 - 110
D.S.t - - 21 -0 - 19 - 17 - 21
ETIBANK - - 26 - 22 - 25 - 24 - 24
TEK -1 + 2 + 4 + - + - -4
TPAO -4 -4 -4 -4 -4 -4
Krd. BAKIR - a - H - 8 -8 -8 -8
TOPRAK-SU
1 - 3 - 10 - 29 - 28 - 28
ORMAN Gn.Md. - _ - - - -
LIMAN ins.
LR + + 1 + 1 + 1 +1
‘ TCDD 4 P + - +1 -1 -1
GIMENTO . o - . ,1 .1
TK1 + 70 + - + - + - + - + -
TQTAL (1) Tg5 4 5 2 2 2
TOTAL (2) - 03 4 5 2 2 2
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EARTH MOVING MACHINERY DEMAND OF SOME
SELECTED STATE ENTERPRISES ACCORDING TO THEIR WORK PLAN

TABLE XXI
- ' MOBILE VINCH
1984 1985 1986 1987 1988
- 19 - 19 - 19 - 19 - 19
ETIBANK * - 33 - 25 - 22 - 24 - 23 - 23
TEK
' + 7 + 30 + 30 + - + - - 30
TPAO - - - - - -
Krd., BAKIR - - - - - -
TOPRAK-<U
-2 -2 -2 -2 -2 -2
ORMAN Gn.Md. . - - - - -
LIMAN Ine.
-2 -2 -2 -2 -2
TCDD - - - - - -
GIMENTO
. - -3 -3 -3 -3 -3
3 -0 -23 -23 -23 -23 -23
T
TOTAL (1) ; 10 10 } - -
TOTAL (2) _7 -3 ~34 -64 -64 -64
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CARTH MOVING MACHINERY DEMAND OF SOME
SELECTED STATE ENTERPRISES ACCORDING TO THEIR WORK PLAN

TABLE XXI1
JMEAVY TRUCK

YEAR

T.C.K.

+ 376

1984

1985

vy.s.e. **

D.S.1.

+ 149

ET1BANK

+ 952

TEK

TPAO n R

Krd. BAKIR

TOPRAK-SU

ORMAN Gn.Md. ,,

LIMAN tne. ,,

TCDD

+ 49

+ 23

- 13

-19

GIMENTO .,

k!

TOTAL (1)

678

69

60

33

TOTAL (2)

678

69

60

33

** Heavy Trucke are not neceded




TOTAL NEW DEMAND (1)
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TABLE XXIII

Dozar 179 59 96 78 82 89
Excavator R.T, 53 9 7 2 14
Excavator Crv. 439 47 53 34 33 k1]
Loader R.T. 25 4 5 2 2 2
Loader Crv. 272 21 35 25 11 19
M.Vinch 7 30 30 - - -
H.Truck 678 69 60 13 - -




. g —

TOTAL ‘NEW 'DEMAND (2)

TABLE XXIV

. Pagd 2

Doszer 1062 59 96 78 82 89
Excavator R.T. 15 9 7 6 2 14
Excavator Crv, 420 47 53 3 3 38
Loader R.T. - - - - - -
Loader Crw. 60 21 35 25 11 19
M.Viach - - - - - -
H.Truck 678 69 60 33 - -
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MACHINE PARK OF SOME SELECTED ENTERPRISES ACCORDING TO
AGE GROUPS
TABLE XXV
DOZLRS
AGE GROUP
Y.S.E. 204 234 116 286 - -
p.S.1. - 186 185 18 62 2
ET1BANK 8 18 13 20 - -
TEK N 6 20 23 - -
TPAO o 3 - 5 1
Krd. BAKIR - 2 6 1 - -
TORRAK-~U 2n 117 26 29 23 -
ORMAN Gn.Md. 301 ~130 35 29 B -
LIMAN Ine. _ _ 10 9 - 1
TCDD . . , ~ s .
GIMENTO 3 2 1 1 - -
T*1 W 48 29 9 5 7
TOTAL nR9 950 504 595 99 14
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MACHINE PARK OF SOME SELECTED ENTERPRISES ACCORDING TO
' ACE GROUPS

TABLE XXVI
EXCAVATOR (crawler)

AGE GROUPF

ET1BANK - 15 5 17 - -
TEK _ ) ) _ _ i
TPAO - - 1 - - -
Krd . BAKIR - 1 7 3 - -
T?IRAK-GU ) 29 4 < ) )

ORMAN Gn.Md.

. LIMAN tns. - - ‘2 1 7 5
TCDD

10 - - 4 20 7

¢iMENTO - 6 5 9 - 20

Tt 0 8 1 . o .

TOTAL 71 164 94 83 61 78
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AGE GROUPS

FXCAVATOR (Rubber tyred)
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CACHINE PARK OF SOME SELECTED ENTERPRISES ACCORDING TO

TABLE XXVII

10 - 15

15 - 20

ETIBANK

TEK

TPAO

Krd. BAKIR

TORRAK-“U

25

ORMAN Cn.Md.

LIMAN ins.

TCDD

GIMENTO

Tt

TOTAL

-

96

37

59

6 14
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MACHINE PARK OF SOME SELECTED ENTERPRISES ACCORDING TO
AGE CROUPS

TABLE XXVIIL

- LOADER {crawler)

AGCE GCROUP

T.C.X - 51 30 25 -
Y.S.E. 200 116 43 101 ' -
D.S.1, _ o 3 3 )
ETIBANK - 22 19 2 - -
TEK 2 1 4 - - -
1PAO ! - - 2 5
Krd. BAKIR - - - - -
TORRAK-U 15 1 k) 4 -
ORMAN Gn.Md, 97 3 5 5 - -
LIMAN Ins. _ - - 1
TCDD 2 8 - - -
¢iMeNTO 4 7 3 4 -
*t

5 4 - - -
TOTAL 126 353 110 147 3 5
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MACKINE PAR¥ OF SOME SFLECTED ENTERPRISES
ACCORDING TO AGE GROUPS

LOADER RURBER TYRED TABLE XXIX
AGE GROUF
- -1n 10 - 15) 15 - 20 |20 -~ 25 25
— — w

I.C.K - 2R8 - 37 - 6
Y s ! - 175 1” - -~ ' -
p.s.1, - 57 5 5 25 Z
ETIBANK 13 20 24 R, . -
TER 5 f 7 - - -
TPAO 1 1 3 - - -
Krd. BAKIR 2 1 10 - - -
TORRAK=-SU 5 39 14 5 1 -
ORMAN Gn.Md. - - - - - -
LIMAN tns. - - 1 1 2 -
TCDD - A - - - -
CIMENTO 5 L - - - -
X1 65 16 8 10 - -
TOTAL 96 605 82 66 28 6
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TUOHINE PARK OF SOME SFLECTED ENTERPRISES
ACCORDING TO AGF GROUPS

. “ABTLE VINCH

TABLE XXX
AGE GROUP
n 5 5 - 1N 10 - 15] 1% - 20 |20 - 25 25 -
T.C.K - b - 7
Y.S.E. 14 - - - _
p.s.1, - - - - '
ET1BANK ! 7 36 9 ' - -
TER 12 51 1 12 - -
TPAO
Krd. BAKIR - - - - - -
TORRAK-..U - - - 2 - -
ORMAN Gn.Md. - 3 - - - -
LIMAN tns. - - -2 - - -
TCDD - - - - - -
3 - - - - -
- GIMENTO
Tt S € 2 1 5 4
TOTAL 21 83 41 24 5 12




Page 49

MACHINE PARK GF SOME SELECTED ENTERPRISES ACCORDING TO
AGE GROUPS

» TABLE XXXI

* HEAVY TRUCK

AGE GROUP

0 - 5 5 - 10 10 - 15] 15 - 20 {20 - 25 25 -

ET! BANK

w
t

TEK - - -

TPAO

Krd. BAKIR - 5 29 8 - -

TORRAK--U _ R _ _

ORMAN Gn.Md. - - - -

LIMAN ine. - - .. - -

TCDD _ _ _ _

GIMENTO - - -

Tk i ~ _ _ _ .

TOTAL 83 | 52 42 37 - -
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DISTRIBUTION OF EARTH MOVING MACHINERY
ACCORDING TO AGE GROUPS IN SOME SELECTED
STATE ENTERPRISES ‘
TABLE XXXII
GE GROUP )
| Dosers 684 950 504 595 99 14
Excsvator R.T, 96 - 96 37 59 ‘ 6 14
Excavator Crw, 71 164 .94 83 61 78
d R.T.
Losder 9% 605 82 66 28 6
Losder Crw. 14 153 110 147 3 5
Vi
M.Vinch o 83 41 24 5 12
H.Truck 94 52 42 37 - -
TOTAL P32 2303 916 1011 202 129
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TABLE XXXIII

DISTRIBUTION OF NATIONAL PARK
ACCORDING TO AGE GROUPS

"

10 - 15 15 - 20} 20 - 25 25 -

S S —

Dozexs 865 1193 633 747 124 17
Excavator R.T, 76 131 50 80 8 19
Excavetor Crw,

97 224 128 113 83 107
Loader R.T,

117 736 100 80 34 7
Loader Crw. 398 431 13 | 180 4 6
'"M,Vinch . '

¢ 24 93 46 ¢ 97 6 13

H,Truck 100 61 54 47 - -

-Total park to be replaced
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TABLE  XXXIV
NATIONAL REPLACEMENT DEMAND
YEARS

1983 1984 1985 1986 1987 1988
ITEMS
Dozer 254 254 254 254 254 254
Excavator R,T, 26 26 26 2 26 26
Excavator Crw. 72 72 72 72 72 72
Loader R.T. 37 37 37 37 37 37
Loader Crw. 54 54 54 54 S4 54
M.Vinch 15 15 15 15 is 15
H.Truck 17 17 17 17 17 17
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TABLE  xxxv

TOTAL DEMAND {1)
(NEW DEMAND (1) + REPLACEMENT DEMAND)

Doser 1433 33 350 332 32% 343
EZxcavator R,T,
79 35 33 k) | 28 40
| Excavator Crwv. 511 519 125 106 165 110
Losder R.T. 132 41 42 39 39 39
Loader Crw. 326 75 89 19 65 73
M.Vinch 22 45 45 15 *15 15
H.Truck
695 86 77 50 17 17
Yearly average demand 1is
. DOZEY =—=--—--—cmmmr— e 518
Exc, R.T. —~~v——rmmecaa- 41
Exc. Crw., =-~----e——=n-- 179
b Loader R.T., ----~=—=~-n 55
Loader Crw, ~——-~——=~== 118

M. Vinch ——--m-cmmmmne 26
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TABLE XXXVI

o TOTAL DEMAND (2)
(NEW DEMAND (2) + REPLACEMENT DEMAND)

|
! Dozer 1316 313 350 332 336 343
Excavator R.T. 61 35 1 32 28V 40
Excavator Crw, 492 119 125 106 105 110
Loader R.T. 37 37 37 KY) 37 37
Loader Crw. 114 75 89 79 65 <73
M.Vinch 15 15 15 15 15 15
H.Truck 695 86 77 50 17 17
Yearly Averapge Demand 1s
Dozer ~-=-em-eremecce———aa 498
Exc. R, T, ===roceceoonea—e 38
*
Exc. CrW., =—--ro-oeeeeeen— 176
Loader R.T. ==cc--recoue-- 37
» Loader Crw, =---=-wo=c=—a- 83
M. Vinch -==----mmmmenoeme 15
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CHAPTER IV

CONCLUSIONS

4.1. DOMESTIC PRODUCT iON

There are threc important manufacturers of earth moving machinery

in Turkey namely, CIMSATAS, CUKUROVA ITHALAT VE IHRACAT AND MKEK.
There are also some other private manufacturers like Erg Makina,
Nace, Ozmak, Mutafcilar but their capacities and production figures
have not been taken into account because they do not seriously affect
the total demand. Domestic capacity other than MKEK, total production
in 1982 and demand for MKEK machinery is given in Table XXXVII.

MKEK 18 now manufacturing earth moving machinery in a small factory
in Ankara but it is assumed that these machines will be manufactured

in Polatli Factory after commissioning.

4.2. MKEK, POLATLI PLANT CAPACITY AND TOTAL DEMAND (Table XXXVII)
Here capacity is given in terms of two stages, namely, initial capacity

and mziter plan. The reason for this is that, it will be useful to
. set ur an interchangable capacity which can be rearranged easily according

to chaages in market conditions in future yeara. Explanations on

rewommended capacities are as follows:

A) DOZERS
Yearly average demand for dozers 1is 518 units p.a. .1in Alt.I and
498 in Alt.11 and CIMSATAS is expected to have a capacity of 200 units p.a.
Demand for MKEK dozers is 318-298 p.a. It is recommended that an initial
capacity of 200 units p.a may be planned with a provision for later

UN. BUILDING, 197 ATATURK BULVAR! 0. BOX 407, ANKARA CABLES8 : UNDEVPRO TEL : 20 54 83 TELEX : 42084
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expansion to 300 units. The capacity being planned at present is
240 units p.a.
B) RUBBER TYRED EXCAVATORS
The demand is 41 units per annum with Alt. I and 38 with Alt. II, There
is a capacity of 30 inits p.a. with Cukurova. It is recommended that MKEK

should drop this item from its production programme. At present40 units
p.a. are planned.

C)_CRAWLER EXCAVATORS
Demand is 179 units p.a. with Alt. I and 176 with Alt. II and there is
a capacity of only 20 units p.a. with a number of small firms in the
private sector. An initial capacity of 60 p.a. with provision for expansion
to 100 units p.a. is recommended for MKEK Polatli Plant as against 60

planned at present.

D) 10ADERS
The total annual demand is 118 p.a. for crawler type and 55 for rubber
tyred loaders with Alt. I 83 and 37 for Alt. II. Private sector capacity
already installed or planned with CIMSATAS is 150 and 100. It is recommended
that MKEK should drop both these items from productfen programme. Capacity
planned at present is 160 p.a. of each.

E) MOBILE VINCH
A demand of 26 units p.a. under Alt. I and 15 under Alt. II is estimated
and there 1s capacity for 10 units in private sector, split up between
small firms. It is recommended that MKEK should provide for a production
of 5 units p.a. initially and provide for a production of 15 p.a. in the
master plan, as against 35 p.a. planned at present.

F) HEAVY TRUCKS
Demand for Heavy Trucks with carrying capacity of 35 tons is 157 units
p.a. It is recommended that a capacity of 160 units p.a. may be set up

as envisaged by MKEK.

U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 83 TELEX : 42084
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CAPACITY/DEMAND BALANCE

TABLE XXXVII

for
EARTH MOVING MACHINERY
T T ! -

Ave. Ave. Jomestic . . Den ~ Dem .| MKEK
e Difiper| Biioer SRENH,. | Production PSP JORWec DU
Ale.T | Ale.II | MKEK - ° Alt.I  |Alt.II | Prog.
Dozer 518 458 200 ; 20 | 318 298 240

|
Excavator R.T. 41 38 30 20 11 8 40
Excavator Crw. 179 176 20 9 159 156 60
Loader R.T. 55 37 100 10 =45 -63 160
Loader Crw. 118 83 150 65 -32 -67 160
M.Vinch 26 15 10 3 16 5 35
H.Trucks 157 157 - - 157 157 160
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-

4.2.1. While there is no doubt regarding the necessity of additional
capacity to be created, in view of uncetainity of some data
and the nced to ensure full utilisation of installed capacity
and taking into account the fact that there is a learning
curve and it will take a few years for the new plant to develop
its skills and reach sizable production figures, it is recommerded
that capacity in the new plant at Polatli should be created
in two phases.

4.2.2, A summary of capacities now being recommended by the Capital
Goods Project 1s given in Table XXXVIII.

4.3, IMPORTANT ASSUMPTIONS

4.3.1. On the distribution of total machine park between private
sector, public enterprises and municipalities only two studies
are available. One was in 1972 by Chamber of civil engineers
and other in 1979 by Tustas in the feasibility report for MKEK.
The ratio of distribution given by Tustas has been accepted as
representative of present distribution even though there may
. have heen minor changes on account of differences on the relative
growth of these three groups of users. The total park calculated on
this basis has been used only for calculating tlie anticipated
- replacement demand.
4.3.2. The additional machines have been calculated on the basis of
work plans of public enterprises and total work per machine per
year. This 1s a straight-forward calculation £or all additional
demand which may arise from the three groups of users, actual
distribution between them depending on how much is contracted
or done departmentally or by renting equipment. It is assumed that
private sector will use its present machine park for private

gector work and other unforeseen work in the public sector.

U.N. BUILDING. 197 ATATURK BULVARI P.0. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 83 TELEX : 42084




Page 59

TABLE XXXVIII

RFECOMMENDATIONS ON MKEK EARTH MOVING
MACHINERY PRODUCTION PLAN

INITIAL MASTER MKEK
ITEM CAPACITY PLAN Production
Prog.
Dozers 200 300 240
F.xc- ero had - 40
Exc. Crw, 60 100 60
Loader R.T. 160
)

Loader Crw, 160

]
‘M,Vingch 5 15 35
H.Truck . 160 160 160
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4.4. FUTURE PLAN OF ACTION

4.4,

4.4.2.

4.4,

I.

3.

MKEK may be asked to immediately commission or carry out
a revised techno-economic study cf the Polatli Project based
on these recommeridations.

SEFs may be requested to draw up perspective plans for use
uf theilr existing park and amount of work to be done

bv. contractors.plans which may be updated every year

based on availability of other resources.

Another demand c .pacity study on the lines of this report
may be conducted in 3-4 years time.to decide on the time
frame for fmplementation of the mader plan and also if

in view of the data thén available any other revisions are

called for.

U.N. BUILDING, 197 ATATURK BULVARI P.0. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 83 TELEX : 42684




FORM I

KURULUSUN ADI:
PROJENIN ADI:

1- TOPLAMMYAPILMASI PLANLANAN 1983 1984

KAZI (lOOOxm3)

a) Dozerle

b) Paletli ekskavatorle
c¢) Lastik tekerlekli

ekskavatorle

TOPLAM YAPILMAST PLANLANAN YUKLEME
a) Paletli loderle

b) Lastik tekerlekli loderle

c) Mobil vincle

TASIMA

a) Calisma sahasinda ortalama uzaklik
b) Gunlik sefer sayisi

c¢) Yilda is gunu sayisi

1985

1986

1987

1988

19 28eq
1 @anxauuy



FORM 1I

KURULUSUN ADI

OZET

1- TOPLAM YAPOLMASI PLANLANAN
KAZI (1000xm3)
a) Dozerle
b) Paletli ekskavatorle
c) Lastik tekerletli

ekskavatorle

2- TOPLAM YAPOLMASI PLANLANAR YUKLEME
a) Paletli loderle
b) Lastik tekerlekli loderle
c) Mobil wincle

3- TASIMA
a) Glisma sabasinda ortalama uzaklik
b) Gunluk sefer saysi.
¢) Yilda is gunu sayisi

1983

1984




1985

1986

1987

1988

29 °8egq

1 eanxauuy




» <
FORM III1
MEVCUT MAKINA PARKI
(Adet)
1
. P
[ Makina aletli Lastik Teker. paletli Lastit Ther | vMobil ceir s
Yas Dozer Exskavator Ekskavator 1 dL ;::srh ) L;a; ;im"on;
Grubu .oder Lode . seeles
0-5
5-10
10-15
15-20
20-25

25-

¢9 °3ea

I Qanxauuy
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RESULTS OF MKEK POLATLI PLANT FEASIBILITY ANNEX. 1T
REPORT BY TUSTAS (1979)
APPROACH 1
" YBARS -
1983 1984 1985 1986 1987 1988
Coser 1157 1363 1608 1895
Ezcavator R.T,
65 77 91 107
Bxcavator Crv. 197 231 274 323
Loader R.T. 305 359 424 499
Losder Crv. 297 329 388 4517
K.Viach 170 21t 249 294 "
B,Truck ’
APPRAOCH 11
- - »- - . e r 1
TRARS -
. 1983 1984 1985 1986 1987 1988
boser 1387 1665 1998 2397 [
¥ )
Bzcavator B,%, - 94 12 135 o
Excevator Crv, 216 284 340 408
Losder 2.7, 365 438 526 631
Loader Cov. 115 402 482 578
N.Vinch 25 258 109 37 Y
B.Truck ’ s .
J— 137 234 294 269 ———

UK. BUILEING. 107 ATATORK BULVALU

PO ROX 407, ANKARA

CABLES : UNDEVPRO TEL : 26 34 88  TELRX : €004
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ANNEX. TI1
RESULTS OF SPECIAL COMITTEE REPuKT

Tunsy 1986 1987 1988
| 3
»
S b*
Dossr 516 557 1 648 706
Excavator R.T,
102 115 124 155 165
Bxcavator Crw.
Losder R.T. 174 186 211 231 248
Loader Crw, 336 365 JHu 401 433
M.Viach .
H.Truck 510 551 i) s 6732 681
Average -Demand per annum {s:
Dozer —-——~=w—=- 605
Excavator ~--—-—-- 132
Loader R,T. =----=210
Poader Crw, ——--- 385
Heavy Truck —--=——== 595
~

U.MN. BUILDING, 197 ATATURK BULVAR] P.O BOX 407, ANKARA CABLFE:# : UNDEVI'RRO TEL : 36 5¢ 8 TELEX': 42684
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ANNEX. IV.
L  DISTRIBUTION OF EARTH-MOVING MACHINERY PARK
AMONG USERS
rsh MUNICI-
‘ PUBLIC Z [PRIVATE y 4 PALITIES: 2
Dozers 2723 B1.4 | 461 13.8] 160 4.8
Fxcavator Crw. 401 0.3 144 25.2 25 .4.5
Excavator R.T. 133 70.7 48 25.5 7 3.8
f.oader Crw, 685 B4 .8 70 8.6 52 6.6
Loader R.T. 753 #55.4 70 7.9 58 6.7
‘ Mobile Vinch 439 84.7! 60 11.6] 19 3.7
x
Heavy Truck 79.9 15.5 5

% Data not availalk-. Averape percentages are taken.

Reference: MKEK T'olatli plant feasibility (1979)by TUSTAS.







