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1. ятэтоз?
1.1 Zaakesantburai Саз ant horke (ZCTT) :- The Cement Industry in 
Sri Lamia* dates as far back as 1950, in which year the first Cement 
factory with a single kiln of capacity 80,000 tons per oas
established, at Kaakesaatlihral (SKS) in the north of the island.

la 1955 the Sanagement of the Cement industry was trans
ited from the Department of Industries to the Sankasan Tories Corp
oration under the scope of the Government sponsored Corporation 
Act Ко. 19 of 1955« Subsequently, on 1st January 1959 this -за s 
superseded by the Ceylon Cedent Corporation, established under the 
purview of the State Industrial dorporation Act Ко. 49 of 1957 with 
a view to expanding this industry an an island wide basis.

The excellent site and raw material facilities at Zankesan- 
taurai coupled with technological experience gained in the operation 
of the Industry offered scope for expansion of the Cement factory 
at Kankasanthnrai. The expansion and modernisation of И/»ч1г»ямг№п-д * 

was undertaken in 1951 in two stages. Stage 1 of the schece consist
ing of the utilisation of a new rotary kiln and accessory equipment 
with an annual capacity of. 155,000 tons, and the Stage U  expansion 
involved the modernisation of the old Vi In at Zaniresanthurai to 
increase its capacity to 110,000 tons per annum. Stage I expansion 
was completed in Pebruaiy 1957 while the Stage И  modernisation of 
the old plant was coacaissioned in December 1953 as it had to await 
the completion of Stage I.
1 .2 Huhunu Cement ITorks £: Puttalam Cement Torks (HCT7 h PC17) :- 
The expansion of ceaent industry in Sri progressed further
with the commissioning of a Grinding Plant at Galle in 1957 with a 
capacity of 100,000 Tons cement per annua, and subsequently with 
the opening of a new factory at Puttalaa with 2 kilns of 220,000 
tons capacity each. The first'kiln at Puttalaa went into commercial 
production in -arch 1970 whilst the 2nd kiln was commissioned in 
February 1973»

Hence by 1973 the total installed capacity for the production 
eg clinker from both factories i.e. ZST7 h PCT7 was in the range of
719,000 per annua.

The three plants Iiave been oriented in order to facilitate 
an 1з land wide scheme of distribution. The output iron lanhesan



Cement forks is expected to supply the requirements of the northern 
and east era sectors of Sri Lanka. A part of its production is to 
be transported in the form of clinker to the dalle plant to be processed 
Into finished Cement and distributed in the southern sector of the 
island. She Putt?Lin Plant located in the western, coastal sector 
is expected to seet the requirement of the largest Cenont consuming 
region in the island, namely the western and central sectors*

Rig HA.ĝ STftT.s
2,1 Senegal Theoretically, there are a large number of raw 
materials which can provide essential constituents for the manu
facture of Portland Cement* 7e are fortunate in that we have high 
quality raw materials in greet abundance which ensure the economic 
production of high quality Cement based on a two copponent system 
of limestone and day*

2*2 Calcareous Saterial The Calcareous deposits are the flat- 
lying sedimentary limestones of the siocene ege which art ends in a 
narrow, almost unbroken belt from Jaffna Peninsula in the !Torth to 
Puttalaa on the Test Coast* (Please see Fig I - Annex I) These 
sedimentary rocks to a large extent are covered by superficial 
deposits, but excellert exposures are seen in the Jaffna Peninsula 
and in Aruakfcalu, 18 miles north of Puttalaa* The Geological 
Survey Department has established that the Jaffna limestone assay 
reveals 52-54 per cent of CaO corresponding to a CaCo^ contest of 
9 4 in the rock*

Harrow seams of crystalline limestone occur in the central. 
region of Sri Lenka but these are inadequate In.'quantity and contain 
a high proportion of Hagnesia* Coral deposits occur in the South 
Test c»f Sri Lhnka but the quantities available are inadequate for 
the pumo36 of a Cement Industry.
2*3 Argillaceous Haterial : ' 'Although limestone is available in 
abundance In the Jaffna Peninsula, it lacks the argillaceous material 
clay« This is being excavated at Hurunkan near laasar and trans
ported to the 5CCT factory by rail, over a distance of nearly 140 
miles.

The clay for the PCT factory is obtained from clay 
field in the Illu-nnkulam having nearly three million t 
adequate for 1 200,000 ton cenant plant for forty years

ons and are



She distribution of limestone clay in Sri T>-*ha is as 
shorn in Pig. I - imftT X,
2.4 Syosua :- Chin ran- material has to be imported

•nJTTPiCTUPJl 07 CZL-Z72

3.1 General In broad outline the naanfacturing prooass comprises:
(a) Preparation of the raw materials,
(b) Proportioning, a-t-Hn^ and fine grinding the 

raw materials to obtain an int junta mixture,
(c) Burring to a state of incipient fusion,
(d) grinding the resultant clinker (with the addition

of a small Quantity of gyp sun) to a fine powder, and
(e) Packing and despatch.

ill manofactuiing processes are subject to stringent 
Quality control.

Two processes are enployed for the manufacture of Portland
Cement*

1. She dry process, where the raw naterials line stone 
and clay are ground dry to a »raw seal*.

2. The wet process,, where the raw naterials are 
pro ucd with enter to fora a 'slurry*.

Prom this stafce the process of manufacture is substantially 
the seme for wet or dry process* The dry process is the retfcod of 
naunfacture adopted in 3ri T>ni?» as it is ideally suited for Sri 
La aka where fuel economy is a prime consideration and where the 
cement Industry on account of raw material location has necessarily 
to be 3ited In places where water is scars#.
3*2 Process of Jaaafaottce Ths lloestcns is fed into a crusher 
where it is crushed to a sine of about 5 to t inch and stored. The 
clay is fed into a clay cutter where it is cut into shreds, dried 
in a rotary drier and then stored*

Overhead cranes transport the dried line stone and clay from 
storage to their respective mill feed hoppers.

Table feeders located under the mill feed hoppers give 
approximate proportioning of the limestone and clay to produce the 
dosired aim.

This limestone and clay mixture In the ratio of approximately
3.o is to 1 is fed into a 3a11 Jill where the limestone - clay



fixture is ground to a ilr.e ic’dsr called "Raw He?.ln»
The rc.iT iced is 'then ’r unwed to homogenising silos, where 

the fine adjustment of chemical composition. is effected»
Analysis is known of the seal in each, silo, and with inde

pendently controlled entreetors on each silo perfect blending can 
be obtained and adjustments are mad?; to ensure that ra_pr real for 
kiln feed is of the correct analysis. The blended raw seal is fed 
into the rotary kiln which is set on an of about 1 in. 25
and lined with refractors- material. The raw seal supply is 
controlled by a feeder synchronised with the kiln speed.

Heat is provided ly special bz& ners designed f o r  atosised 
liquid fuel or ^alternatively for pulverised coal.

Rotation, assisted by the inclined setting, causes the raw
meal to travel slowly dona the kiln. During this journey it meets
with ever increasing temperatures. This causes first evaporation.
of the eater, then the dissociation of calciua carbonate, andofinally at a temperature of about 2500 P partial fusion takes place 
in the clinkering cone. The reactions in this cone give rise to 
the formation of silicates sad alininates of calciua which possess 
chemical physical properties vastly different from the original 
limestone and clay. This partially fused material is called 
"clinker" consists of noc.ules ranging‘from 1/2 in. to 2 in. in 
sice.

The white hot "-linker" passes from the Irtln to a cooler 
where it is cociwo. and .hen by a conveyance system to storage.

The next part of the process is the grinding of clinker to 
produce cement. Here the milling plant is similar to that used 
for raw grinding. A small mount of gypsum is added with the 
cement mill- feed (usually '} t o  5%).

The product is ground to a specified fineness.
Prom the cement ¡rilling department, cement is conveyed or 

pumped to storage silos.
Cement is drawn as required from the storage silos into a 

packing plant, in which bags are packed and sealed automatically 
and discilarged on conveyors to read or rail trucks.

Cement is also transported in bulk in special road or rail
wagons.
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4. ТГГ*"Т-,'- СЛ?\СТТГ

The present installed capacity of clinker of the 2017 2: ICT 
cement factories is a total of 710,000 1ST per annum. Of this 
quantity approximately 80S is achievable thereby yielding a total 
production of around 560,000 IS of clinker.

Clinker production achieved frasa 1970 - 1979 is given below 
(i.e. Table 1) along with the respective figures for capacity 
utilisation. .

ciata 1
Production of Clinker & Corresponding Cauacit? utilisation

S « 0 « r f  • Р . С Л . X .C .1 7 . Р . С Л . -

1970 2 2 2 ,3 7 5 2 0 ,2 6 6 8 2 3 955

1971 2 2 0 ,7 2 9 1 1 9 ,8 2 3 823 5455

1972 2 1 5 ,1 1 0 1 3 0 ,3 6 5 s o i 5955

1373 2 2 2 ,5 6 5 1 7 7 ,7 5 2 8 2 3 4 P 5

1 9 7 4 - 201 ,9 1 3 2 67 ,'442 7 5 3 6 * 3

1975 2 1 7 ,7 2 1 1 9 0 ,1 0 4 8 1 3 435S

1976 1 8 9 ,4 4 7 1 3 5 ,0 6 6 7 0 S 4 2 3

1977 1 5 4 ,7 4 3 1 7 3 ,7 5 5 5755 41 3

1978 2 1 4 ,5 1 2 3 4 0 ,1 4 2 7 9 3 7 7 3

1979 2 3 5 ,1 9 5 3 4 9 ,3 4 1 373 7 9 3

I9 6 0 2 4 7 ,8 1 0 3 5 3 ,1 5 9 923 8 0 3

5. ’JJLRKSI

Canent is one of the basic construction naterials and its 
adequate supply ccraaensurate with the growth of decard is of viial 
importance to the econonic developnent of the country. The total 
production capacity and per capita consumption of cement is an 
Index to the progress and prosperity of a nation. She per capita 
consumption in Sri banka.— at 17 Xg in 1979, is comparatively low 
rrlth Singapore achieving 544 Xg, Xorea 4C3 Xg, Thailand 123 Xg h 
Philiplnes 73 Xg. Cenent has been of late in vary short supply in 
3ri banka and the comparatively low level of consumption nay be 
attributed to finally the sane геазоп. The present demand for cenent 
for 1980 is reflected in the table given below which also reflects 
the future desand as well as short-falls in production.



The short fall in cez r.t production as against the estimated 
demand is as given beior: in Table 2.

?-13S3 2
Year Demand Cement Production Shortfall

Tons
Actual
■Tons

Estimat
ions

td
Tons

1977 340,000 355,000 - -

1978 575,000 575,000 - -
1979 700,000 660,000 40,000
1980 1,000,000 - 720,000 280,000
1981 1,200,000 - 720,000 480,000
1932 1,400,000 - 720,000 680,000

The estimated demand for cement records a slight drop
in 1983 - due to the anticipated cdepletion of major buildings 
and development programs s.

DISTPJDUTIOir OF
AM present the Corporation does not face 227 problem 

nith regard to the sale of cement, as practically all the cement 
produced is sold due to the fact that the demand exceeds supply. 
Generally the Corporation issues cement direct to private house 
builders, contractors and also to multi-purpose Co-operative 
Societies. Issue of cmect is generally performed on the basis of 
permits due to the heavy demand that is experienced, A retail 
sales unit is also in operation in Colombo, Purtalam & Kankessn- 
thnrai whereby multiples of 25750 bags are issued coupled with a 
Home Delivery Service.

BTPAPT3T07 TZCGrtA^Z 0? U S  CZYZT? PACTOPY AT laiTSSATTriraAI :
Comparing the present installed capacity of the 2 

factories namely I.C.77. h P.C.7. with the consumption forecast 
for 19S2 (Please 3ee Table 2) a deficit of S2C,000 ITT is indicated. 
In order to fulfil this deficit the Cement Corporation took steps
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to formulate a plan for the construction of another factory.
Due to the availability of Clay in large quantities in the 
Ilurunhan area and. good quality Line stone in lanlrasanthurai 
it was decided to set up another Factory at Тлni-wsn.nthtire.i 
via the И Х  га Stage Drpaasion Programs. According to this 
programme a new process line with а of initial capacity 
of 1500 tons per day is to be installed. This Xiln is to 
ha/e a capacity for expansion to 3200 tons per day, thereby 
being in a position to double capacity with an additional 
invests ent of around 152 of the initial. The total estimate 
for the construction of this factory is h. 593 nillion. The 
civil construction aspects of the new factoiy has been undertaken' 
by Cement Corporation itself while the nechanical aspects 
are to be handled by X/s Xlockner Humboldt Deuts of Test 
Germany.

It is proposed to use coal instead of Furnace Fuel 
in this new factory for which, the coal required would be 
imported froo abroad. .

This new project is expected to increase the anplAy- 
sent potential in the Jaffna District. The total employment 
figure covering all grades in the new factory is expected to 
be around 30CO in all. In regard to training of 3taff no 
probleas are envisaged as Vue new recruits would be trained 
in the existing factories.

Associated with the expansion of the cement factory at 
Sanhc-santhurii is the development of the Harbour. {^According 
to this scheme the quay wo uld be 900 ft. in breadth and 
parallel to the breakwater at a distance of 220 ft^ A total 
of “j-.l5 million has been estimated for the development of 
th±3 Harbour.

After the developrent of the Harbour, transport of 
essential goods to the cams.at factories would be eased 
considerably. Moreover transport of clinker to П.С.7. can 
also be sent without any difficulty via ship to Galls. A 
massive saving of transport cost3 is expected and is estimated 
to be in the region of ib. 170 lakhs.
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3 .  A IH Z 3 СОРРСВЛТЮГ

8,1 Oeneral :- Apor** iron cenent the Ccrocre-tien also

(a)
(o)
(c)

ure.*s allied products rrhich. ore as rollons : — 
Llasanry Cenent 
Line
Ceaent/Concrete Products covering, Slectricsl 
Poles, Telegraph Poles, Pence Posts, Building 
Blocks and pre—stressed Concrete Sleepers.

8.2 Sa sonry Ceaent Паз опту Cerent тая introduced in 
year 1979 ns a new product of the Corporation. Hasonry 
Ceaent is utilised for brick work and plastering. Bpto 
this date Portland Cecent тал being used for this purpose 
and it was found that tire nirture used was far too rich 
for the strength required. Hence to cut dorm on та-ste It 
war decided tc experiment, resulting in finally the 
production of Liasопту Ceaent. The production and sales 
for Паз опту Cenert is tabulated below in Table 3.

TA3LB 3
1980 Production (LIT) Seles Oil)

S.C.7. 19,912 21,849
J.c.r. 47,334 47,331
R.C.H. 4,476 4,139
TOIAIi 71,722r 73,320

1981 •- January - Ilarch (1st Quarter)
S.C.7. 4,797 4,377
Р.СЛ. 12,317 1 1,906
a.c - -
TOTAL 17,114 16,283

8.3 Line Another prouuct presently nanuf'astored by
the Corporation is Line. A line kiln has been installed
at Капкеsanthurai and line is being produced iron



building industry for plastering purposes and also in other lime 
consuming industries such as chemicals, paper and steal. The setting 
up of the line kiln and the production of line is also enpected to 
aid in preventing to an extent illegal coral reefing in the coastal 
belt.
8.4- Concrete Products :

8.4.1 general The manufacture of prestres3ed concrete
3leepers for the Ceylon Government Hallway commenced in 
1979.

Internationally the innovation of the Concrete 
Sleeper lias been brought about by tiro main reasons. One, 
the faster and heavier engines on rails, and secondly, 
the limited supply of tinber sleepers.

In Sri Lanka, however, the main reason for the 
introduction of- the Concrete Sleepers ha3 been due to the 
latter reason.

The primary function of a railway sleeper is 
to transmit the arie load of the carriage to the formation 
through the ballast and to maintain the gauge, level and 
alignment of the track. Considerable progress has been 
made in the past few decades in the design and production 
of sleepers and their rail fastenings and millions of 
sleepers have already been laid on the rail roads in many 
countries. 2ach country has adopted particular types of 
3leeper depending upon the cost of materials and labour, 
national requirements and availability of indegenoc3 know 
how.

As with other prestressed concrete products, 
ties may be eithar pre-tansioned of post-tensioned* Tor 
pre-tensioned concrete ties, prestressing is accomplished 
by tensioning rod3,’ strands or wires prior to placing con
crete in the forms. After the concrete has reached a 
specified strength, the prsstressing force is released and 
transmitted to the concrete by bond.

Tor post-tensioned concrete ties prestressing 
is accomplished by high strengths reus that are appro
priately coated or encased in conualt3 to prevent bond' 
with the concrete. The pre-stressing force is applied 
after the concrete has reached a specified strength. This
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force is transmitted to the concrete by bearing.
Pretensioned concrete ties are manufactured 

by one cf three methods. These ere the Inn; line, 
stress bench end individual forr methods.

4.2 ¿.drantargs of Concrete Pies Concrete ties have been 
in use in Europe for over 30 years. Ilore recently,
Japan,' Canada and United States installed concrete ties 
in several projects. Shis extensive experience hn.st 

demonstrated many of the advantages of concrete ties.
These advantages are listed below :

1 • Concrete tie track provides better vertical «-nfl 
lateral stiffness than rood tie track, due to the 
greater mass of concrete ties and the more rigid 
fastening system.

2. Concrete tie track settles more uniformly than the 
rood tie track, thus providing a smoother, safer 
ride and greater comfort for passengers.

3. Concrete tie track maintains alignment and gauge 
for a longer period than rood tie track.

4. Concrete ties retain gauge better on curves than 
do rood ties rith conventional fasteners.

5. The chances of a derailment are less on a concrete 
tie due to the more stable track system.

6. Concrete ties have an estimated service life trice 
as long as that of rood ties.

T. Concrete tie track has ferer irregularities than 
rood tie track, thus requiring less maintenance 
and providing better n d e  stability.

8. Concrete tie track has a lower life cycle cost 
than rood tie track.

It should be recognised that the greater 
weight of concrete ties makes it more difficult to handl 
during installation and replacement operations. Icrever 
rith the U3e of modem and suitable mechanical equipment 
handling cf concrete ties is no more difficult than rcod 
ties.

In addition greater weight contributes tc
greater trac': stability and increased safety# Generally 
concrete tics are more expensive to buy than rood ties



11

Hovaver, because of the rigidity and larger dimensions 
t of concrete ties they are generally placed at a larger

spacing than rood ties. Furthermore concrete ties are 
k more effective than rood tics in Uniting gage widening

and aligment changes. Therefore, maintenance require
ments for concrete ties are less than those for rood tie 
track.

8.4.3 Procedure of production of vrestressed concrete sleerers 
adonted in Sri Lanin Cerent Corporation Stress bed : -

Initially the vires are laid along the ground 
and subsequently cut ritli a carhorandun stone. A3 the 
length of the stress bed is 400 ft. the vires are 
initially laid on the ground to a length exceeding 400ft.

As each sleeper comprises of 13, 0.2 inch 
diameter vires and as every bed consists of trim moulds 
35 vires are cut to the required length.

Then the vires are taken one by one and placed 
inside the moulds. Then the vires are attached to the 

* detensioning and and the jack. The vires are first
stretched to a straight position and then stressed. 3ach 
vire is to be stressed to 2.2 tons. The extension required 
to give this force i3 23". However, to allow for slip at 
anchorages, and additional extension is give. The vires 
are attached by the Gifford TTduil System.

Once all 36 (in twin moulds) vires have been 
stressed, cement grout is applied along the full length 
of the wires and then "the moulds are given a coating of 
mould oil. The cement grout applied to the wires prevent 
oil from coming in contact with the vires.

Then the. ends of each sleeper are blocked, so 
tent they are separated fro m one another. Steel plates 
with rubber washers perform thl3 duty of separation Holes 
for the stay bolt3 on -he sleeper is provided by placing 
steel shafts of the appropriate diameter of the required 
positions. The steal moulds which are used are of double 
vailed type and are very rigid. The mix used ±>r concrete 
is 1:1;4:3 Cl") . The vater : cement ratio which i3 allowed 
is 0.35. After placing the concrete in the moulds shutter 
Tibrattnm are placed on the mould to ensure complete



compactness cf the concrete.
One hour niter concretiag, stem is sent

through the moulds. During this period ci steam
curing net garnies are placed on too of the moulds“ * ' « 
along the entire length of the bed to prevent the
sleeper iron urging out after -about eight hours of ,
continuous stem curing is done. A concrete test
cube trhich is cart rher the moulds -?re concreted
and subject to sinilr.r steam curing is xsorr sent
to the labcr-tcry to get the cube strength. If it
has a cube strength in excess of ¿000 lbs /in the
stem is shut off. At present thé stem curing has
been done ?.u-iy rith and the sleepers are air cured,
for about fire to sin dags, thus sa**ing the money
spent on fuel.

After dentensioning the rires each sleeper 
is separated by flme cutting. Ones this is done, 
the end plate3 are removed and the sleeper is 
lifted out of the aould.

9. OTgSS 0ES:-27I5ATIC£5 CT THS COTTCEETE rTIfTSüSY
9.1 State Engineering Corporation (SEC) The State Engineering 
Corporation of Sri -Thick rras established in Sri Lanka in
19S2 is today one of the largest organisations in the island 
engaged in ciril construction rorhs. Thi3 Corporation operates 
precast factories a large panel conponent factory for pre
fabricated housing. Verendial poles, prestressed transmission 
poles, telegraph poles, fence posts, hune pine, cylinder collars, 
nre,stressed purlins, spiral f loor slabs, cement brides, wirecon 
tanks, are sane of the concrete products manufactured in the 
above factories.

The pre^cast -techniques used by tbs Corporation are 
the most advanced in Sri Lenka, and compare favourably rith 
international standards, la nost nulti storey and factory buildings 
r-i1 housing schemes these nre—cast techniques have beer reducing 
construction tine by a very large margin. The State Engineering 
Ccrpcrationkeens abreast of construction developments that have 
beer taking place in other developing countries. The precast and 
prestressed techniques extensively developed by the State 
Engineering Corporation are being used to great advantage in the 
Industrial complexes constructed by the Corporation.

-  1 2 -



'ZTIie construction department of this Corporation carries 
out all heavy constructional -orkt of the State such a3 the are- 
cation of Industrial complexes, irrigation, and hydro porrer schemes, 
anlti storeyed secretarial bulldines, Airports, Harbours, Housing 
Schemes etc.

Housing has always been one of the three urinary needs of 
mankind. This Corporation has been able to considerably 

accelerate the nations development of housing schemes, in the 
production and use of precast rail panels, floor slabs roof 
beans. Conspicuous by their absence in this type of construction 
are the tall concrete columns normally associated rith such buildings. 
Here the specially reinforced m i l  conponents combine to provide the 
necessary struct^ *al strength for nulti storeyed buildings.
S.1 .1  Research fc Development The 3u±lding Research Institute is 

an organ of the State Engineering Corporation. Therresearch 
activities of this institute has been oriented broadly 
(a) to develop uaterials, designs and systecs for housing for 
low and medium incone groups in Sri z»yi\e» & (b) to develop
a n efficient building industry In Sri Lanka. The Institute 
also runs a testing service uhich undertakes continuous 
quality control and related studies (Like air designs, 
feasibility studies).

Direct research conducted by the Institute, embraces 
the field of building materials construction.

The Institute has also sponsored research projects 
through the Civil Engineering and Architecture Departments of 
the University of Sri Lenka, Zatubedda Campus.

Soil cement block, feftbeement corrugated roofing and 
flat sheets, brick production costs, are some studies in which 
firm results have been obtained. The concrete boat-'ouilding 
and Uaval Architecture Department undertakes construction of 
ferroceeeat, and prestressed concrete sea-going coastal and 
inland navigation vessels .

Among the vessels already designed and built are 
10.9 a and 3.5 a ferrocanent fishing vessels, 35 tdw ferrocement 
sand barge, and 25 tdvr concrete barge. A ferrocement has been 
developed in the laboratories of the 3uild±ng Research Institute
for the construction of these vessels. It ls patented in 
Sri Lanka under the name "Wirecon".








