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I. REMINDER OF TEE OBJECTIVES TIED TO TEZ_CONCLUSION OF, IHE
EXPEHI'S LAST VOYAGE TO TURKEY (19 November-10 December 1976)

In the conclusion of my last report, I suggested to Dr. Farouk
Yagiz that he organize a small Symposiuo every year for factory
directors, production and laboratory eagineers and higher level
and subordinate personnel of the future research laboratory of the
Turkish Cement Industry.

Following this suggestion, he organized this Symposium at Ankara
this year and asked me to present here a certain number of subjects
of importance to the cement industry. Subjects concerned with
geological studies and having for critera the selection of raw
materials anrd the choice of production techniques in line with
these critera. It is evident that the success of this Syaposium
will depend upon the choice of these subjects for fhey are for
investments already decided for the cezent industry and also a
chance to answer the questions of producers having troudle in the
functioning of their factories because of problems in the choice

of raw materials, production techniques, coabustibles, etc.

A second objective was given me at the last minute, that of
attending ac Istambul in the quality of observor and eveantually as
a participant to the International Congress organized by "The
Beientific and Technical Research Council of Turkey" ard the
"Building Research Institute". The title of the congress being

the "International Conference on Disasier Area Housing".

A third objective was that of advising the Turkish Cement Industiry
on new problems that could develop. On that subjoct, at the time

of my ;isit to UNIDO at Vienna, the 1st and the 2nd of Septeanbdber,

Mr. Rydingz asked me to investigate the possibility of the Turkish

Cement Industry using coal and lignites as a low power coabustible
in the place of fuel oil which to all extents and purposes is not

a national produc£ of Turkey.
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II. RESUME OF TIE MISSION

UNIDO, Vienna :
Converzation with Mr, Ryding

Istanmbul :

Interrational Conference on Disaster Area
Housing

Istambul and Isair @

Conversation with Mr. Sadik Akalan and
Mr. Sonzer

Visit to the Cimentas factory - Mr. Bulbul

BAIRAM :
Editing of the Report on the Conference

Ankara :
Turkiye Cimento Sanayii TAS

Conversatioa with Mr. Talu, Director General
and Mr. Yagiz, Director of the Research
Center :

Visit to the work site of the Center
Workshops with the directors and engineers
ELBISTAN Project

Editing of the report of the mission

Vienna :
Report on the mission to Mr. Ryding
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III. ELEWZITS OF PINISHED WORK

Ao Silug ot Istiwbul - International conference on disaster area housing

In compliance with the desire expressed by PNUD, Ankara and by
Turkiye Cimento Sanayii T.A.S., I retarned to Istanbul the 3-d of
September after two days of interviews at UNIDO at Vienna, in
particular with Mr. Ryding. '

The congress lasted three complete days, two scssions a day with

a very high density of communications which one could say that,
apart from a few exceptions were at a high or a very high level.
Certainly all of the problems posed by the congress were not cov=-
ered, but a large part of them were. The problems not touched upon
will leave a wider field to the workstop organized ‘or Novezber
1977 at Ankara concerning "“Low Cost Eousing". (Attached in the
appendix is a photocopy of that worksnop)

The congress opened with a magistral discourse by His Excellence
Hr. Faruk Berkol, Undersscretary Gene-al of the UN Disaster Relief
Organization, that orientated the congress towards the problems
concerning relief and aid for the most disirherited populations,
those living in the suburbs of large cities and in rural comnun~

ities, therefore in very vulnerable dwellings.

I won't touch upon all the communicatioas which for the most part
are contained in the report given to those attending the congress,
but I will cite thosc which appear to me to be the most striking
and which in fact respond to the desira2s expressed by the Urited
Nations: They are those concerning the problems that are contin-

uwously posed in rural comaunities and are the following :

1.12. Survey of Recent Recommendations for Small Dwellings Defore

and After Earthquakes by Associate Prof. H. Kardesteacer-USA

1.3. Human Settlements - Franmework of Disaster Assessment by
A. B. Leman.Canada
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1.9. Low Cost Disaster Housing ~ Planring and Design by Associate
Prof. Bhaskar S. Chaudhari-U3SA

3.5. Temporary Housing for Pcst Disaster Requirements by O. Ozen-
Turkey
.5, Mobilising Iadigeneous Resources for Earthquake Construction

by F. Afshar, A. Cain, M. R. Daraie, J. Norton~Iran

Housing System for Low Incoae People in Human Disaster Areas

by Dr. Adel Fareed-Egypt (The text was not distributed) .

L.7. Soil Stabilized Housing for Flood Affected Villages in
Pakistan by Prof. Dr. S. Nazir Ahoad-Pakistan

S5.b. An experiment with Semi~Permanent Disaster Shelters and a

Proposal by Suha Ozkan, Architect-Turkey

There were three other current reports. The first two giving recoa-
mandations for the construction of rural dwellings following the
earthquakes in Iran and Guatemala, they were presented respectively
by Mr. R. Rezani (Iran) and Mr. Everstt Ressler (USA)

The third report concerned a new technology (glass reinforced concrate)
very well adapted to the reinforcing of damaged dwellings and the

rapid construction of new dwellings. Sirmple technology within the
reach of all. Presented by Dr. J. W. Saith (UK).

These different reports form a homogerious bdlock with numerous other
similar reports from other sources the syzthesis of which would give
nost of:the recoznandations necessary to humanly, logically and rost
cconomically approach the problem of coastructing dwellings, either
temporary or permanent, adapted to a given locality. Meantion is

also pade of the absolute necessity of having the victims of a disaster
participate in the reconstruction operations for two fundamental
reasons @

1) To distract them as much as possible from their misfortune

2) To have them express their desires and to collaborate with the
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specialist in the conception of their future dwellings aad to
have the largest number of thea participate in the repair and

reconstruction operations, naturally in adopting as ouch as
possible local knowhow.

This approach is a bit delicate, but it is essential that those
in good health pass from the state of prostration to that ol
actively taking a hand in the shaping of their own destiny.

Open and sometimes very lively discussions followed these reports.

They pernitted a classification of the problems and solutions into
several categories : '

1) What steps should be taken before an earthquake ?

2) After an earthquake what should be done to give the victims of

the disaster a new shelter rapidly and ip vhat time linmit ?
(x will not mention the sanitary problems such as aid for the
injured, protection against epideunics, etc. which were only
touched upon.)
a) Immediately
b) To medium term

1 Rural zone

2 Urbane zone

b.2 Urbane. zone

Firstly, I will speak of paragraph b.2 which was treated in

many reports. The subject is the reloging of the victios

and it must take place in several steps :

- temporary emergency dwellings (general classification :
%1nmediatc aid)

- recuperation of the victia's goods

- recuperation of reusable materials

- reinforcement and/or repair of dwellings or propertiies not
completely destroyed

For that which concerns the truly urbane situation, I will
not say that the probdlem is clessic, but it is alnost :
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Reconstruction adopting modern methods of construction. One

is familiar with the numerous models considered as conventional,
a certain number of them were presented during the congress.
One major question must be asked : How to finance these oper=-
ations of which the major part will be realized by firms
already important and mechanized. No matter what the reponse,
the victims must be relodged quickly and not continue to live
eternally in temporary dwellings because of financial consid-
erations. It is up to the administration therefore by the fact
of the forced generosity of the population to which one will
make appeal to regulate this problem. (Example : Solidarity -
tax)

Befcre beginning the reconstruction operations, it would be a
good idea to investigate the possibility of profiting from

the situation to perfect the urbane plan of the city by dividing
it into centers and dispersing around these centers the individ-
ual lodgings which will thusly be spread out and grouped into
ensembles much nore humane. In this case, for the individual
lodgings the active participation of the victims may be con=-

sidered the same as in a rural zone.

5.1. Reconstruction Planning on Ground, Learning from
Recent Disaster Experiences by Dr. A. Kreimer USA
This document explains what Lot to do based upon the

experiences after the earthquakes at Guatemala and Nicarauga.

b.1 Rural zone

In the rural zone, the problem is very different. Why ? Because
it is concerned with small groups of buildings scattered around
the country side. Buildings with multiple functions of which
the main habitation is often integrated with stables for the
livestock, the hen house, the pig pen, grain storage, tool

shed, workshop, etc. It is evident that they are extrecenly
varried in size and construction in line with the fanilies

ideas and their vocations. One can find several character-
igtics or cormon modules in line with regions, or usafe, or

climate, etc. but to relodge these populations in prefabricated

-
—
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(therefors very similar) dwelli-=gs is impossible. Paot exper-
ience proves it. It will be necessaTy then to regulate an
infinity of "special cases" whicn cannot be resolved without
the active and permanent participation of those concerned.
They are already motivated by tt2 problems posed in the rac-
uperation of their goods and the gathering of reusadle mater-
jals from the debris of their old dwellings. Evidence gathered
and reported in many documents siows that very rapidly the
victims construct sheds with asytzing at hand (often quite
ingeniously) around the teaporary ezergency shelters put at
their dispositioﬁ (phase a) whers all the materials they can

recuperate are stored.

These realizations must be consilered in general as very
uncertain, but it does happen that sometimes these works are
well constructed and would no doudt be of quality if the local
materials were improved and a zinizum of technglogy put at the
disposition of those concerned. I7 PHASE 1 had beean put into
effect, these conditioas would have been realized. What should
be done before an earthquake occurs where ons Xxaows sunnarily

the areas where they strike ?
PHASE 1

There is certainly much to do axd these actions do not have

to all be exceptional for they forz a part of the program of
development of all countries in tha domaine of raising the
standard of living, a domaine ia waich technology »lays a
very large role. Technology is at the service of urbanization,
a discpline which applies to ev2:2 s=2ll localities. Oa this
su%ject, a very important docuzzat was given us during the
Congress, "Indigenous Building z2i the Third World" contents -
Exibition by the Developzent worxsnop by F. Afshar, A. Cain,
M. Daraie, J. Norton, of which tze authors couald fora with

M. Rezzani (Iran), M. Adel Fareed (Zgypt), M. Verkerk (oNIDO),
M. A. B. Leman (Canada), M. 0. Ozea and M. Suha Ozkan (Turkey)
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an effective Brain Trust to perfect the conclusions of the
Congress in four particular areas wtich have been a little
forgotten. (1)

1) The verification of local materials and a technical estin=-

ation of their value and their potential.

2) The study of terrains with recozzendations for their drain-
age, their stabilization, the construction of stable found=-

ations, their uses for other purposes.

3) The substructure for roads and sanitation and the possibility
of their extention.

4) Storage depots for indispensidle nmaterials ~transportabla
by rudimentary means.
. [}
How to lead the local population to an awareness of the advan-
tages of such recommandations if it is rot in trying to modify
1ittle by little the course of their living conditions.

It has to do with a profound and continuous work. A continuous
practical and applied training of waich the action nust be
paturaliy deceniralized being giveu ths very large diversity

of situations. How to begin this coatinuous training ? That
merits a serious study that I have rot the pretention to under-
take, but I imagine that it must be gaided locally under the
responsibility of the local authorities, the Hunicipal Council
with the active participation of the population by means of a
committee of which the members should be recruited from the local
poﬁulation. Educators could serve on the committee if it has
to do with education, technology =ust be represented alss. In
that manner it will be able to attack and treat very definite

problens.

(1) Attached is a list of the participants and a list of the

recommandations proposed at the end of the Congress.

——
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T take the liberty of making a recoamandation in the case of
Turkey. The country must interest in particular the eagineers
and technicians of the Roads and Bridges, those of the Building
Research Institute and those of the Cement Industry including
the members of its' Research Center of which one of th2 roles
is the study of construction materials and the optimal usage

of hydraulic binders for the solution of many probleas raised
by the Congresas.

Cement and lime are inexpensive rational products of Turkey.

They are well distributed geographically and their intelligent
usage would give a very large flexibility of construction methods.
Because of this fact, the concentrated action of the three organ-
jzations I just mentioned could bring to these local committees
the technical knowhow that I mentioned coupled with the advantage
of giving the englneora/ggiigigou ing this knouhov the occassion
to augment and complete their enzineering trainlng, excellent

as it already is, on the job. I have remarked that this is

an especially fine aid in the theoritic domaines.

My first action would be to bring together my Iriend Dr. Faruk

Yagiz, who is the soul of the research being dones in the Turkish
Cement Industry and Prof. Dr. O. Ural, Director of the Building
Researca Institute, who directed with the hand of a naster this

Symposium at Istanbul.

7o terminate, several words about PIASE A spoken of in many

reports.

PHASE A : Immediate action

‘,
Immediate supplying of tents, prefabricated shelters of all
types, blankets, etc. All robust and simple to be transporied
by the most appropriate and diverse methods, for example, placed

in containers, or parachutable coatainers. The assembly of thege

containers must be simple and appropriate to on the site assenmbly.
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Is there an ideal prototype ? The answer is not simple and
no one has solved the problem. The idea of preventative depotis
vas advanced and deserves to be considered, it certainly is
important. For the momeat, all solutions cven though imperfect,
are useful. An original idea was advanced in the following

work ¢

3.1. Replacing the Tent, the Challenge of Industry by
1. E. MAJZUB (USA)

The author brought to the attention of the Congress that no
patter what solution is decided upon, if, for example, in Turkey
one is to prepare an emergency aid depot that is to be useful

to neighboring countries in case of a disaster, an iaportant
financial problem often arises which the countries concerned
cannot solve on their own. Considering the international aspect
of the aid involved, I imagine that the UN could be the leader
in the operation, the financing being assured by the member
states following a criteria to bs deternmined, but in which the
generosity would play without a doubt an jmportant role.

CONCLUSIONS

Earthquakes have always existed. The only means to save human
1ives and to 1ift them from the misery that follows is to plun
in advance. One must therefore find answers to question n® 1.

Vhat can be done before an earthquake ?
There are two principal respoases :

1)! Continuous training and education to lead local authorities
{ 8
and populations to revise or noldify their conceptions of

dwellings and other coastructions.

2) Give them the means to carry out any necessary changes @
- local technical support.

- simple means to carry out tae reconntandations that they

had a part in forming.

-
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1) General definition of disasters effecting the man made
physical environment:

Within the term "disaster" natural disasters such s
earthquakes, floods, landslides, wrricanes, and
man made dicasiers such as wars, fire and subsidence,
that is, every factor that damages the man nade
physical environaent should be included.

Recomnendztions regarding disaster arez housing car o8
considered at different levels:

- Internaiicnal
- yiaiional
— Local

Each of ithese levels have
- Orgenizational

-~ Financial

- Technica

- Tducaticnal aspects.

Stages %to De considerzd are:
3,1) Pre-disastar period:
Long-term planning in disas*cr prone arczs and
preventive measures
3.2) Disaster period:
Iinediate provisions during disasiers
'igaster period:
ination of reconsiruction and rechabilitzilon

Each stege should be properly emphzsized.

Coordination at internationzal, raotional and loc:l lovelo
rcgording the orgenizational, firencial and techniczl
&spects of thc problem should e provided for each of
theee stzages., |
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4- In those parts of the world where cumulative
housing neoeds exist and where uncontrolled and unsafe sguatters
and rural hdneing atrcady create drustic housing neasds, disaster

housing problem shadd not be considered saperatly from the
general housing problem.

5, Appropriate diffrentation of temgorary, seni-
permanent and permanent housing must be considered together
with the economics of disaster area housing.

6- Data related to the areas prone to disasters
(topograrhical, climatic, ecconcomic, social, cultural) rust
be pre-prepared in order to identfy the users requirments and
the potential for coping with disasters.

7- Both en International and national levels 2
e wcial yearly budgce: shzould be allscated for facing disasters.
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RECOMMENDAT IONS ON INTERNAT IONAL LEVEL

1-The U.N. Disaster Relief Organization, in existance,
will b2 extended in cooperation with the U.N. Centre for
Housing ,Building and Flanning, New York,UNIDO (United Nations
Industrial Development Organization), Vienna and thc UNDF
( United Nations Development ¥Frogramme), with a sector for
Disastcer Area Housing tc cope with the relief for huran disas-
ters, world-wide, such as earthquakes, floods, landslides ,
. wars, 2tc.

- 2-The long range objectives of this activity will be
contered to provide the nceds for all member countries in

2-1, Freventive measurcments for disaster arca
housing in pre-disaster periods;

252. Immediate provisicns during disasters of
human shelter,

2-3, Coordination of reccnstruction of hsusing in
post-disaster time.

3- Initially, the above menticned sector will have the
immediate objectives.

3-1. To cstablish and implement working groups.
based on gcographical and cultural arca-groupings, with the
follcwing objectives:

3-1-1. To provide soluticns to the problems °f
temporary shelter after a human disaster has passed.

3-1-2. To providc solutions for disastcr shelter,
which can be built initially to aveoid loss of life and buildings
during extreme climatic or grcund conditions.




- 27 -

3-1-3, To oxtend their activities boyond dwellings
to other types of buildings, instituti nal, industrial, ccrmercial
and public buildings;

3-1-4 To provide solutions which may continue in uso,
through adaptation by the occupations, of tempcrary shelter
into permenent dwellings. '

4- Each working group must have a cocrdinator and a member,
rosponsible for 1linking information, exchance of knsw-how with
! . cther working grours.

f- Each warking grzup should be as snaall a3 possible, but
rmust consist <f:
- A constructor,
- Material manufacturers f£or building materials:
- A constructiin engineers;
- aAn architeoct

- Raw matcerial cxperts
- A soccinlogist

with the following responsibilities.,

5-1 To dcvelep structures from 1ccal natural moterials
and ccnstruction techniques in accordance with lccal conditions,

5-2 To develop structures embocdying local materials
assisted by non-1local materials and technoylegies.

5-3 To develop structures arising from now technclegics.

6- FINJHNCIAL NESOURCES

6-1 Tho governments of the country of cach participating
wember will fund the member of the working group.

6-2 Othor non participants countrices can contribute
voluntary contributisns as o member of the United Nations,.
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6-3 Builcding Materials and construction equipment
as well as raw materials, in kind, can be made available,
through, the respensible UN. Agencies, as bi-laterial or multi
lateral aid. '

6-4 The United Nations, through, their different
agencies and availability of cther funds, suchas, fo& global
projects, emergency funds, disaster relief funds, regular [}rsg—
rame ctc. will contrebute fcr the different activities to be
implemented.

6-5 Othar voluntary contributions from Internaticnal
Organizations, such as, rod cross, charitas etc. will be
charnneled through UN. responsible egancies responsible for the
implementatisn of the to be undertaken activities and placed
in a therefore established fund.of the United Nations disaster
relief ocrganization:

7- An action plan for this rpurpdsc should be an immedicte
cbjective for the implementatiton of the above recommandaticn
snould be initiated by the U.N. Disaster Relief Organeation
in cocreratisn with respective other U.N. Organizations in °~

Geneva. Keeping in mind the time factor for immedizte actions,

- Cooperative rescarch activities amcong countries
of common lacal conditizsns and exchange of rclovant infor-
maticn must he encourzged.

- Organization of similar International Conferences in
éifferont countries ot Broper intervals sh-uld be promoted.
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RECOMMMANDATIONS ON NATIONAL LEVEL

1- Intensive Research prograrme inm Building Research
Institutes should be proixcted.

2- Building Rescarch Institutes shculd be consulted
Deforc the planning anZ implementaticn of the projects related
tc disaster arces.

3- Building Rescearch Centers, Ministries I'lanning
organizations should czopcerate fcor planning, rrogramming imp-
Joontation stages for disaster arca hsusing.

4-_Aided-guided sclf help should be encouraged anid
or ~nizol,
_ A national financial system for post disaster cons-
trigtizn sh:uld he established.

TECHNICIL, TLANNING AND COMNSTRUCTIONAL
AS: ECTS

1- Social survoy and study of the inhabitants
rcods ~nd customs is important in planning and designing housing
rr-jects, '

2-Exchancc of tochnological knowledge betweoen
curt-ies should he promoted.

3- Usc of indigendous building materials should be
er.. arorred and ap;ropriate structural and constructicn systems
sh. .1 Le developed. Approprizate industrialiraticn of building

e~ nint praductisn shoul?d be cansicdered.

4 Flanning of all the rhysiczl environment such as
fore buildings, industrizl tuildings, dams  , power ssurces otc.
sh.uld 0 consicderod as well os housing.




S- Flexibilty anc growth possibilities in the planning
~using types shduld l'e ccnsicdered for 1long term use.

6~ Frecautions tl.e structural desing cf buildings
re -nt complete collcpse should be emzhasieed.
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B. Stay at Ismir - Conversation with Mr. Somer,
Mr. Akalan »nd Mr, Bulbul

Conversation with Mr. Rasih Somer, Chairaan of the Board of
Directors , CIMENTAS IZMIR CIMZNTO FABRICASI TAS.

The objectives, the means and the organization of the Research
Laboratory of the Turkish Cement Association must be compatible
with the desires of the members of that association no matter
what technical ties they might have with outside organizations

such as FL Snmith for example as is the case for Cimentas.

For the moment the desires expressed by that company concern
a quality control by the intermediary of their laboratory
standards. It's very little, but it's a start. The day when
the Research Center has proved its competence and authority
special studies will be called for. TFor the moment, the tech-
nical department of FL Smith makes these studies, but given
their corporate purpose (the sale of nmaterials to the cement

industry) they are not necessarily completely unbiased.
Conversation with Mr. Sadik Akalan, ANADOLU CIMENTOLARI TAS

Mr. Akalan has a very wide competence which makes him quite
independent in his ideas and his actions. Grided be his unique
conceptions, his factory is the image of a logical approach to
given problens.

His advice on the objectives of and his demands on the Research
Center are all the more precise because of his extreen efficiency.
He calls for competence in nany areas :

= Quality control

~ Evaluations in the following doxzains :

1) Geology - raw materials
2) Production techniques
3) Machinery for the cemeat industry
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He demands therefore of the center the competence of a control
laboratory, a Research Center and an engineering office. I think
that would be the ideal solution dbut not realizable in the near
future. It is at least five or ten years away unless an associa-
tion would be possible with the engineering office of a large
foreign cement company (1). And why not ? This association
could be the formation of a small company on a 50/50 basis.

The Turkish Cement Association could even have majority control.
This company could sell its services to the Turkish Cement
Industry.

I think that these conversations are valuable for this association
of the State Cement Industry and private Cement Companies seems

to me to be essencial if one wishes to receive the maximum retura
from investments and to avoid a too active competition which

leads to over-investment. In this modern world investment plan-
ning is indispensible. Over-investment and uncontrolled compete
ition must be rejected.

Visit to the CIMENTAS factory - Conversation with Mr. Bulb. 1,

chief engineer of the factory laboratory.

I already had the opportunity to visit this fine factory in
December of 1976. In spite oX the overall exc:llence of this
facility, there are several operating difficulties in particular
the holding ability of the refractories in burning zones for the
large Smith kiln of which the diameter is important, a diameter
of at least 5m.

I could not make a very precise diagnostic because of the lack

of information on the raw materials, but I understood that the
acid materials (argiles) originate from a deposit of marly arzile
which the auctorydoes not own and of which the geological knowlcdge

is elementary. On the other hand, the basic materials are taken

(1) Completely independent from companies producing and selling "
machinery to the cement industry.
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from quarries owned by the factory, they are well identified
and of good quality. The problezs originate then from the
quite dissimilar acid materials. It will be necessary to know
their chemical and mineralogical conposition and the standard
do;iations around the average cozposition of the deposit. The
presence of coarss quartz in variable proportion has been not-
jced. It is probably the rcason for the short life of the ref-

ractories in burning zones.

A recent experiment seems to prove it. The aptitude to the

burning of the raw materials often varies according to the guan-~-
tity of quartz contained. If the quantity of quartz is augmented
it is necessary to increase the temperature. This suppleacntary
increase in calories brings about a suplememtary increase in the
ashes, therefore of the active silica which reacts on a part of
the lime which then has trouble in entering into combination with
the quartz. The clinker produced at that precise moment no longer
contains free lime and its silica ratio is augmentated (silica
from the ashes from the excess of coabustibles), This is exactly

what has been verified.

C. Stay at Ankara - Visit to the Research Center

1) Construction pite. The construction work is quite advanced.

The buildings are well designed and attractive. It is probable
that the works of a civil naiure will be finished no later than
the end of 1977. The finishiag touches, the cleaning and the
teaperature controls must be finished and in operation before

the laboratory materials are installed. This installation to

be done correctly will take at least three months. The personnel
iherefore will not be able to begin work seriously before the
ponth of June. It must be understood then that the laboratory
will not be able to begin furciioning before the end of 1978.

_ (Breaking in of paterials, personnel and laboratory cethods)

2) Formation of the personnsl. Whether it has to do with training

received in France or in Gerzaay, it is my impression that it
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has been successful if I ao to judge by the conversations
that I had with those concerned. Their aptitude to under-
stand the problems of the cemext industry whether it has to
do with the laboratories or the factories has been consider-
ably improved. Neverthesless, there is a problem for those
who return from this training. They have acquired a deep
educational kﬁowledge. but they camnot put it into practical
application until the laboratories are finished and brokea
in. It will be necessary in the interin to conserve this
knowledge and give them a chance to improve it. An office
function without a very precise training program could act
in the adverse direction. May I then offer the following
suggestion subject to its practicality @

- The organization of a training program in a factory (near
to Ankara) of at least on® month which could be broken up

for example into periods of one week, to become aware of :

a) the practical problems posed in the fabricatioa of cement,

b) the assistance provided a Iactory by its laboratory even
with its limited means,

¢) and thusly to better judge the fundemental and coapleaen-
tary role that a central 2and well equipt laboratory could
bring to a laboratory factery.

These programs would have alorg with other advantages that

of creating ties between those being trained and tke canagenent
of the factories, indispensatle ties to create an atmosphere

of future collaboration. I must insist strongly on the prac-
tical and operational character cof these progranms. - I

‘e

I take the liberty of pointing out that if the laboratory
equipnent necessary for the selection of raw materials were
available at this moment, they would be of great benefit.

The raw paterials from the quarries of the first seven factories
planned in the jnvestment prograa have already been partially

analysed and samples taken from these quarries are wvaiting at
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Ankara for the delivery of this'equipment (orders placed in
Germany almost a year ago) of which a grand part is useful

for the control of clinkers.

Attached is a list of this equipment. The most urgent being
those on list A.

S
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LABORATORY EQUIPMENT "A"

A Blaine Fineness
A 2 Tamis (complete series) Fract. granul. Separation
A 3 Crusher )
)
)
AL Pastiller )
' )
)
A5 Air compresser ) Chemical composition
) analysis
)
A6 TFX )
)
)
A 7 Atomic absorption )
1
A 8 Small computor for Data treatment
Data Bank Mathematical models
A9 Diverse equipment for Diverse

Jaboratory (glass-ware, etc.)




-

B 1

B2

B3

B &

B 5

B6

B?

B8

B9

-7 -

LABORATORY EQUIPMZNZ "'B"

Supplenentary channels

for analysis

Jden

Jdem for the Data Bank coaputor

RX diffractometer

A3+ AL Automatic pastille press

ATD - ATP

Scanning electron microscope anid accessories
Optical Microscope

- diamond saw

- polisher
- polishing materials

Laboratory kiln




ey

‘238 -

WORKSHOPS

INTRODUCTION

The purpose of this introduction is to present the subjects of the
four workshops the synthesis of which could serve as a pattern to

invest :

1) to the best interest of the consumer who is becoming more and
nore denanding

2) to the best interest of the cement industry very concerned with
the returns from its factories whose productivity must be improved

and its products which must become more precise and more standardized.

Perhavs the overall title should have been : "How to obtain the optimum
production from raw materials from quarries not always homogeneous to

the exact cement responding to the dezands of norms more and more severe."
Four steps :

1) Geological and mineral studies for a definition of the optimal choice
of raw materials. Representivity of the samples. Study of their
reactivity.

2) Rational exploitation of quarries. Industrial preparation of the

raw material.for a kiln operation in continuous, dynanic equilibriun.

3) Choice of production methods in line with
a)the types of products demanded by ths narket, and
b)the quality of the raw materials available.

4) Cement norms. Thu necessity to estadblish them. A definition of a
quality label. Product control.




-39 -
WORKSHOP 1 Animator, Mr. Kalman Havas

Subject : Geological and mineralogic studies to define an optimal
choice of raw materials. Representivity of the samples. Study

of their rcactivity.

The choice of materials for the cement industry lies, outside of
critera already imposed, in the definition A\be (1) and consider-
ations of a physico-chemical nature.

The most important among these is REACTIVITY and after this is
the APTITUDE TO COMBINE.

The reactivity of the raw materials (and in particular argiles)

is a fundamental criterpn of choice. It is expressed by the wil-
lingness of the basic and acid materials to enter into combination
at a temperature as low as possible. The following{formula permits
us to calculate the relative importance of the reactivity of one
paterial to another.

o
Reactivity Amount of CO, libderated before 900

x 100
Total amount of CO2 contained in the sandle

This value depends upon a considerable number of factors.whose inter-

vention makes it difficult to pin point the individual icportance of

(1) Zﬁ&bc = deficiency in Ca0 expressed in percentage. Tera specific-
ally Lafarge, calculated accordirg to the followiag foraula :

Abc = 2.6 5102 + 1.65 A1203 + 0.35 F0203 - Cal

x 100

B].O2 + Alz()3 + Fe203 + Ca0

Aimed at the production of a blended raw material = + 5
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each of them. The most important of these factors in the estinmated
order of their influence are the followirg :

the quantity and the fineness of the cuariz, contained ia the acid

phase as well as in the limestone.

« the finenesas of the limestone.

-~ the homogeneity of the mixture (the natural mixtures such as the
parls or the limestone schists are always more reactive than the
artificial mixtures).

- speed and importance of the diffusion in the solid ohase.

- pature of the clay minerals. The izportance of knowing the origin

of the clay minerals and from ther: taeir mineralogical determination
(qualitive and quantitive) is essential for a large nuzber of supp-
lementary factors depend on it :

- nugber of elementary layers in the sheets of argil,
- capacity of exchange and of fixation of ions in the clay
structure :
~ in the interfoliaceous position,
= in the tetraedrique position,
- in the octaedrique position,
- nature of the fixed ions,
- importance of defaults in the structure,
-~ fineness of the clay cinerals,
- degree of crystallization,
- percentage of argiles in the colloidal state, etc.
‘e
It is evident that each one of these factors implies a special and
profound study of which it is difficul:t to enter into the details.

The investigation techniques are also numerous and varied, such as

- Chesical analysis (FX Atomic absorption)
~ X-Ray diffraction
- Thermal analysis, ponderal and differential
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- Optical and Scanping Electron Microscope
- Electro Probs Microscope

- Granulometric analysis

The application of the results must gurely and inperatively rest
on the information furnished by the Data Bank which is a powerful
’-tool for the derermination of matheasatical nodels such as the apt-
jtude to the burning. The relative impor:iance of this-last char-
acteristic permits a distinction among the raw materials available

therefore a fundemental choice which would allow the realization
of considerable gains of energy and the adoption of {echnical solu~-
tions the most judicious.

WORKSHOP II Wednesday 28 September 14h-17h30

Bubject : Rational exploitation of quarries. Industrial prevaration
of raw material for a kiln operation in continuous dynamic equilibrium
Partially covered in the report Mission UNIDO, November/Decenber 1976).

Aninpators 1st part, Mr. Kalman Havas,
2nd part, Mr. Frangois Le Bel.

The previous report showed that by a meticulous study it is possible
even in a difficult case to define with a certain precision the averag»

sample of an ensemble of representitive quarries.
a) blended raw material,

b) amongz the blends of raw materials possible, those which allow the
ensenble of the quarries the greatest longevity, that is to say
those which will allow the factory to prozuce cement over the long-
est period of time. It is estimated tazt tne minimum life of a

. -factory is represented,.following its capacity of production, by
30 to 50 million tons of clinker. '

The correct blend of raw materials beiag deterained, one must now

deternine.:
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- the critical mass of the deposit, that is to say the minimum quantities
of materials from each quarry, extracted by industrial mcans, that on

an overall basis have the same composition of the blended raw material.

- for each quarry the coefficients of variation of its composition comp-

arcd to its average value.

This being done, the ensemble of the quarries must be exploited as nuch
as possible by sections equal to the eritical mass or to one of its multi-

ples. The transport of these paterials to the crushing mill will be rade

following a formula that minimizes the qualitive and gquantitive fluctuation

of the paterials at their exit froa the crusher. After crushing a caontine~
uous sampling will be made to discover with oore certainty the standard
deviation of the raw materials from their control point, and thusly to
schedule the prehomogeneization which follows this sampling (dimension
of the piles, number of lines to reduce if possible to zero the standard
diviation from the variations of blended raw naterials exiting from pre~

homogeneization around its control point).

Very lively debate followed, numerous questions concerning the techaical
problem of the system, its price, the flexibility of its exploitation,

etc.
Slide presentation showing a complete chain of cxplcitation just to the

exit from the prchomogereization (usine de La Nouvelle, near to Perpignan,

France).

WORKSHOP II1I Thursday 29 September 1%h-17h30

Subject : Choice of fabrication methods in function with :
)

1) the type of product demaﬁded by the market, and
2) the quality of the raw materials available.

Animator, Mr. Frangois Le Bel

1* Revue of the principal processes for the fabrication of clinkers ¢
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- Shaft furnace,

- Kiln with Lepol grate,

- Long dry kiln with chanis, )

- Long dry kiln with internal heat exchangers - feeded with pellets.
- Long dry kiln with one stage suspension preheater,

- short dry kiln with several stages suspension preheater,

- Short dry kiln with flash furnace.

2° Study of the comportement of the fabrication processes in line with
the chcmical and mineral composition of the blended raw paterial.
The determinant role of quartz and the nineral impurities in the
choice of the processes. Alkalis (KZO HaZO): of the alkali sulfates
(SO“Ca. 50,K,, SO#NaZ). Cireculation aad recirculatiyn of these elexents

in a kiln. Consequences on the function of the lattoer. Choices of

processes.

Several examples :

- Alkali reaction - Choice of a process to produce a cement with
a weak akali content -(K,0 + Naj0) L 0.6 »

- Raw material rich in quartz

~ Raw material rich in Na20 + KZO

~ Raw material rich in sulphur

and combinations of these three aliernatives.

The discussion that followed was also very animated and created a large
- 4nterest; principally acmong the engineers charged with the function of

kilns equipt with cyclone exchangers.

WORKSHOP IV Friday 30 Septenmber

Subject : Cement norms. Necessity for their woddétioation. Definition of
a quality label. Product control.

Animator, Mr. Frangois Le Bel
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The object of this session was to point out before the firish of
the workshopns that sooner of later the standards for deteraining
the types of cement in Turkey would be insufficient. The produc-
tivity in the domain of building construction and prefabrication
have made such strides that ths utilizators demand more and more
from the performance of the cements, strongly resistant after two
days for the rapid breakdown of the frames, regularity of color,

minizum shrinkage, etc.

The cenent industry cannot always respond to these demands, but

to approach thewm as ouch as possible, the industry must very closely
control the fabrication of the clinkers (this was in part the objec-
tive of these workshops) give them a high st content for a normal
C3A, to obtain good initial resistance from corresponding cements

in crushing them coarsely, granulometric curves of cements in har-
mony with the granulometric spreads of the aggregates and sands.
These precautions will permit the production of very high quality
cenonts to weak E (0.4 to 0.45)which is easy to polur,and the water

c
and heat shrinkage are minimal.

But how is one to assure the quality of these cements ? By puttinz

a 28 day ceiling on the resistances (attached is a project of the
nev French norms).

QGeneral conclusions and recomnandations of the workshoos

1° The necassity to create a Data Bank at the Central Laboratory
that will eventually ' concern the entire Turkish Ceaent Ind-
ustry. This will permit on one hand to point out by concrete
results the choice of fabrication processes and corresponding
paterials in the case of a new invesiment and on the oiher hand
to suggest other choices of raw materials or new arrangeaents
in existing factories to resolve the difficulties of cxploitation.
Example : Partially replace a substandard argile (quartz) by
coal ashes (regular c‘éﬁii‘pﬂéﬁﬁugﬁﬁi&“&hu of which the silica

is reactive).
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The necessity to assure the concordance of controls in the factory
laboratory and the Central Laboratory by conducting parallel

experiments.

In the framework of the current investnent prograa (7 factories
equipt with cyclone exchangers) decided upon without studies
touching on the quarries, a minimun of precautions must be taken
to reduce the risks taken :

a) The necessity to furnish these factories with a continuous
sanpling and a prehomogeneization assuring a perfect coasis-
tancy in the composition and the reactivity of the raw materials.

b) Condemn all argile guarries coataining too much quartz.
¢) Eventually council a movement in the direction of a coal

charged with ashes, but with the reservation that it be

very regular.

d) If the raw material is too charzed with alkalis, atteapt to

Yo

5.

extract them by the clinker in adding an appropiate quantity
of SO“Ca in the raw material, it foros SO#K2 which will be
able to exit with the clinker if one can lower the burning

temperature (without coarse quarts in Lhe raw opaterial).

o) Undertake long term geolosical studies in line with the
development plan of the Ceaeat Industry and accumulate

quarries. (Quarry Bank).

Necessity of improving the contacts between the cexent producers
and <he consuzers. Visits to the factories. Access to the data
of the factory laboratories. Creation of a climate of confidence
and exchanges of information (for exazple the conversation between

Dr. Farouk Yagiz and Dr. Oktay Ural).

Definition of a mark of quality, proof that the ccaernts on the
market respond to the demands of the norms. Eventual creation
of a watch dog Quality Control Comaittee composed of

producers and consumers.
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List of participants of the conference held at the
Turkiye Cimento Sanayii T.A.S., 27 - 30 September 1977

Name

AKSOY Erbay
AKI§ Aydin
AKURUN Mustafa
AKYOL Muammer
ALKAN Gilner

ALTUNTA§ Ayten

ALTUNTAS Faruk

ALIYUREK Sacit

ARIYUREK Glilay

BAYDAR Ayten

BASKENT Emin

BELLIKLL Neget
BEKISOOLU K.Ald

CIiCERLY AbdUlkadir

Title
Director

Consultant of
General Dir.

Deputy Dir.
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(Proj.Kons. )

Director of Plant
_ Chief of Lab

Operational Dept.

Director of Plant -

Chem.Eng-

Chief of Lab.
! . as

Chief of Lab.

Director

Canakkale Qim.
Fab.

Eng. M.S.

Duty station

T.C.SANAYTD T.A.§.
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ANKARA
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Genel Miidiirlik
ANKARA
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Tes.Miid. ANKARA
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Mistahsiller Birl 3i
ANFARA

T.G.SANAYTL T.A.S.
Mistahsiller Birlii
ANKARA

T.G.SANAYTT T.A.§.
Pab.l'UDUPLUAY VAN

T.G.SANAYIL A.S.
1STAUDUL

T.C.SANAYEE T.ALS.
Fab. Miidirlupd
BALIKES 1R
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DURMUGOCLU Mustafa

BRKAN Hilal

ERLAN Levent
ERKOVAN 1smail
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LVCIL Burhan
INAN Yiksel

INNAB SUheyl

KAHVECL Ahmet

KAYMAL Gulgiin

KOVAN Metin

KOKIPEK Mustafas
KUKSAL Kayihan

KiLCU Yilmaz
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Title

Chief of operation

Chem.Eng. M.S.

Chief of
_production
roe

Chief of operation

Chem.Eng. M.S.

Oporational Dept.

Quality Control
Chief

Geologist

Mach.Eng.

Chief of Lab.

Chem.Eng.

Chem. Eng.
Chief of Lab.

Technical Deputy
Director .

Duty station

T.C.5ANAYDE T.A.5.
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TRABZON

T.C.SANAYD T.A.§.
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Planlama Mid.gil
ANKARA
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T.C.SANAY1! T.A.§.
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ANEARA

T.C.SANAYL T.A.S.

Gu. Mudiirlik Tesis Md.pd

ANKAFA

Aslan Cim.Fabrikasa
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Cn.Mudiirliik Tesis Md.gu

ANRADA

T.C.SANAYIL T.A.35.
Fabrika Muddrlizi
ADANA
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ANRARA
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8ZDAMAR Aysun
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8zD:MiR Mehmet
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PERGIN Mahmut
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Fabrika Mudirluzi
BOLU
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Fabrika Midirliizd
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T.C.SANAYL A.S.
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Chief of
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Chem. Eng. M.S.

Deputy Director
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T.C.SANAYIL T.A.S.
Genel Midirlik
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ANKARA

T.C.SANAY1? T.A.S.
Fabrika Midiirligi
ELAZIC

T.G.SANAYIL A.S.

~Fabrika Mildirliizd

RONYA

T.G.SANAY1L T.A.S.
Genel Miidiirlik
Planlama MuddrlUpu
ANKARA

T.C.SANAYTL T.A.S.
Genel Midiirlik
igletmeler Mudirlugl
ANKARA

T.G.SANAY1L A.S.
BURSA

Cukurova Cim.San.T.A.S.
Fabrika Midirldsu
ADANA

T.C.SAVAYIT T.A.S.
Genel Mudiirliik
Planlama Midiirliidi
AJKARA
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SONMEZ Yilnaz

SUSU §ikrii

TALU A.ladi

VARDAR Biilent
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YENICE Yusuf

YILDIZ Ali

YOLSEVEN Erkan

YUCEER Akin

Title Duty station

Chief of overation T.G.SANAY1L A.§.
Fabrika Middrlijsi
stvas

1yletme Mud.Mv. T.G.SAMAYIL T.A.S.
Genel Midiirlik
1gletmeler Mudirliigt
ANKARA

Chief of oroduction T.G.SANAY1l T.A.S.

Fabrika Midirlii3i
ELAZIG

Chem. Eng. M.S. T.C.SANAY1L T.A.§.
‘ Cenel Midiirliik
Proje ve Xonst.lid,.gi
ANKARA

Engineer Fabrika Midird

13letee Muduri Bagkent Cimento San.A.§.
Bastas Gim.Fab.
ANKARA

Engineer T.C.SANAYLE T.A.S.
Tesis Miudirlirs
ANKARA

Chief of oosration T.G.SANAY1l T.A.§.
Fabrika Midiirlizi
CAZIANTEP

Cbief of overation T.C.SANAYIL A.S.
C - Fabrika Midirlizd
118pE
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D, Specilic problems of Wlbistan

The Turkish Cement Indusiry has bacoae interested in a project
in the course of realization, the Elbistaa Power Station which
will consists of four units of 340 MW. Ia principle, the first
group should start up in 1980.

The coabustible utilized will be lignite (potential deposit of
3.2 billion tons of which 1.7 billioa tons will be exploited.
Attached in appendix is a note on ite deposit and its exploit-
ation). The ashes of this lignite are calcareous, therefore in
principle should contain lime (Ca0) and perhaps a certain per-

centage of C,S (silicate bicalcique).

These ashes can be used for many purposes if one knows more about
their exact composition and their regularity, in fact, nore about
all of the processes of production intizately tied &o the function
of the station including the extration operation and the storage

of the lignite before utilization.

We propose to obtain this information of which the analysis will

pernit us to say if these ashes are profitable or not for the cement
industry.

This information is tied to a geographical study of tke deposit

of which we have a vague idea by test boring (see appendix). Mrs.
Erkran has undertaken at Ankara to odtain this informaticm froa the
competent authorities. For my part, I'm going to contact "la Societé
Sofrelec", engineering office of "Electricité de France" wno par-
ticipatcd in the study of the Elbistan project. Once the dossier

is estaSlished, Mrs. Eryran and I will give the Turkish Cezent
Industry an opinion of the utilization of the ashes. Il they are

of a quality similar to those of the 2assin de Fuveau (Gardanne,
France) they shall be extreemly valuable for the Turkish Ceaent

Industry for the following reasons @

- ground stabilization




- road foundations,

-masonery-gement (ashes and slag crushed to a fineness of
4000 cmz/g Blaine),

- earth cement blocks, blocks, foundatioas,

- after extinction (CaO-—%»Ca(OH)Z) aided to ordinary portland
cement up to 30 %,

- raw material for a local cement producer of which the clinker
will be crushed at the site with 30 % of the ashes.

In the first stage nearly 3 million tons of ashes will be available
each year. A quick analysis allows us to -#nvisaae their usage in
the following manner :

..
Ashes : 1 MT corrected by limestone or argil would perait the
fabrication of :

e 0.3 N 1 MT-of clinker + 30 % fsbes added = 1.3 MT of cement
2 0.3 KT 0.3 MT of ashes + 0.3 MT of slag = 0.6 MT ceazent
= 1.4 MT road foundation and soil stabilization

It must be known of course if this prodaction would be compatible

to the needs of the Elbistan region. Trat is to say within a radius
of 300 km. around that locality.

On the nmap of Turkey, we see in that region 8 cezent factories :

8IVAS - KAYSERI - GURUM = MARAS = ADI7AMAYN - ELAZIG - GAZIANTEP -
URFA, functioning or in project of which the capacity of clinker

production will be 4 MT. They could use as an additive therefore
1.2 MT of ashes.

These arc only ideas, but they merit a desp study. We are going

Nota : 1 MT = 1 Million tons
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to do that and will keep you posted on the progress of our
studies which will be guided by Dr. Farouk Yagiz in as cuch as
his laboratory can bring us a very effective aid in these

studies.

S




ELBISTAN LICGNITE DEPOSIT

- Lignite deposit that will be exploited for a power statioa
that will consist of 4 groups of 340 MW.

- Start up of first group : 1980.

- Extent of deposit : 3.2 billion tons.

- Tonnage readily exploitable
- Qualities :
Calorific power inferior to
Water content
Ash content
-~ Overburden : 80 nm.

~ Thickness of deposit : 30 m.

~ Annual production : 20 NMT.

: 1.7 billion tons.

950 to 1600 Xoal

50 to 60
8 to 23 .

Average

1,050.00
57.70
15.30

3
- Method of extraction : 6 excavators with a capacity of 3000" /n.

- SBtorago of lignite before usage : Prehomogeneized stockpiles.




TV. GFNERAL.COYCLUSIONS AND RECOMMNENDATIONS

I will add to the general conclusioaz the common desire expressed

by Mr. Talu and Dr. Yagiz to renew tkese workshops in 1978. I think
this is a very positive idea which could finish by establishing on

a so0lid basis the same style meetings, but greatly improved by the
larger participation of Turkish engiaeers and why not also by the
participation of differcnt foreiga experts put at the disposition

of the Turkish Cement Industry. This would be an opportunity for
them to become better acquainted an2? to begin functioning on the
sane base in a complimentary fashioa, that is to say with a maximum

efficiency (this is only a wish, of course).

1° One meeting could be devoted to factory incidents in the production
. of clinker, incidents related in datail with an analysis of their
causes and the solutions adopted to resolve them. Such a discus-

sion must be directed of course, bui remaining open to controversy.

2° Guest at high levels, for exanple t:ze engineers of the Building

Research Institute could be invited to these debates to :

- gain a better understanding of tae problems of the cement
industry,

- make known the new tendencies in the construction area which
could translate into aew demands in the matter of the quality
of products,

- create by these meetings the necessary and peraanent ties hoped
for between the utilizer and the producer of cement.

3®* Thas meeting could be held in the Research Laboratory which would

thusly become a privileged place for this type of discussion and
aeeting.

To finigh, I must warsly thank Mr. Talu, General Director ol TURKIYE
CIMENTO SANAYII TAS, Mr. Pay, Techrical Director of that coapany,
and Dr. Farouk Yagiz, Director of ths Research and Planning Dept.,
TURKISH CEMENT INDUSTRY CORP for the kizdness of their welcome and
for the considerable aid they brougia:t =s to assure the success of
these worksaops, and I will not forget Mr. Sigmund Abaffy who's
quick intelligence and untiring activity supported me during ny
interesting and busy stay at Ankara.
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