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I. S"JMMARY 

The project "Strengthening Standardization and ~uality Control in 

Building Materials" (DP/KUW/83/001) vas carried out in response to a 

request from the Government of ~vait in 1980 by the United Nations 

Industrial Development Organization (UNIDO) acting as executing agency 

for the United Nations Development Programme (UNDP). The counterpart 

agency was the Standardization and Metrology Department (SMD) of the 

Ministry of Commerce and Industry. The six months' duration of the 

project was split into two missions of three months each at the request 

of the Government. 

During the first part of the mission from August to November 1980, 

which formed a part of project DP/'t!JJW/79/009, a survey of standardization 

and quality control activities in the field of building materials nt the 

in-plant and national levels was conducted. Out of over 500 factories 

for building materials, 31 factories in the medium and large-scale sector 

were visited and most of the others in the small-scale. The factories 

vhich are set up in the public sector producing hydrated-lime and sand-

lime bricks, cement and concrete products, concrete prefabricated building 

elements, steel pipes, asbestos-cement products, cement from imported 

clinker, are well established and have adopted good quality control methods 

and possess adequate testing facilities for testing according to KSS/BS/ASTM 

standards. Kuwaiti Foundry, which is in the private sector produces manhole 

covers and has excellent quality control and testing facilities. Large

scale factories producing sanitary-ware ,paints, and prefabricated houses 

depend entirely on fireign collaborators for quality control and do not 

have testing facilities. A large number of factories which are on a smal.1-

sca.le producing aluminium, wooden door and window frames, kitchen furniture 

and fittings, gypsum products and glass reinforced products, do not have any 

testing facilities. 

At the national level, routine testing facilities are available for 

concrete and cement products, steel and soils at the laboratories of the 

Ministry of Public Works. The Kuwait Scientific Institute for Research 

(KISR) and College of Engineering are manned by qualified staff and possess 

testing equipment in the building material field. 

I 
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Training of the counterparts in carrying out the survey inC.icated 

above vas carried out during visits to factories and by lectures. Details 

of the survey vere reported i~ the progress report vith annexes of the 

first part of the mission in November 1980. Measures for strengthening 

the standardization and quality control activity at the in-plant level 

and laboratory equipment and technical books required for the laboratory 

of SMD were covered in the report. 

In the intervening period between the first and second part of the 

mission a laboratory building for SMD of 200 m2 vas built, equipment 

suggested for testing building materials vere ordered and most of them 

received. During the second part of the mission, the layout of the 

building materials laboratory equipment vas prepared, equipment vas 

installed, erected and tested. Trial testing and training of counterparts 

in the use of equipment were conducted. Regular testing could not be 

carried out as the laboratory was not commissioned and the building 

was not officially that of the SMD. 

Lectures on the introduction of certification of products produced 

in Kuwait according to KSS standards. Schemes for quality control of 

lime and calcium silicate bricks, cement and concrete products were 

prepared (Annexes VII and VIII). 

Assistance was provided in preparing the curriculum for the two 

year course for technicians on standardization and quality control. 

Technical advice was given on the proposal of the KISR for training the 

officers and technicians of SMD in the use of equipment in building 

materials, paints and chemistry laboratory for testing, for a period of 

one year. 

A broad plan for the development of the SMD laboratory and measure s 

for future strengthening the standardization and quality control activities 

for the next five years have been prepared and discussed with the SMD. A 

questionnaireto elicit the views of industry in Kuwait regarding the 

introduction of a certification marking scheme was prepared and discussed 

with the SMD and industry. A major portion of the second part of the mission 

was spent in the erection of equipment received and the testing of such. 
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II CONCLUSIONS AND RECOMMENDATIONS 

It is the desire of the SMD that its laboratory should be developed 

into an apex laboratory in Kuvait for standardization and quality control, 

together vi.th the introduction of a certification marking scheme in order 

that other national laboratories and industrial laboratories may seek 

guidance and reference to the SMD laboratory for the calibration of their 

equipment, confirmation of their test results and for the issue of test 

certificates for products produced in Kuwait and also for imported products. 

To achieve this objective, a number of steps are required to be taken by the 

Government for strengthening the standardization and quality control 

activities for industry and the SMD for which the following recommendations 

are ..nade, based on the conclusions arrived at by the expert during his 

first and second missions. 

The SMD laboratory is now equipped for testing cement, concrete 

products sand-lime bricks, hydrated lime, asbestos-cement prod~cts paints. 

For the testing of some of these products additional equipment is required, 

as given i~ Annex VI. Laboratory equipment for testing sanitary-ware, glazed 

tiles, metallurgical produc~s. steel and other bui1ding materials are 

also required as outlined in Annex VI. 

Recommendations: 

1. Equipment indicated in Annex VI should be procued in stages; 

2. Detailed specifications of the equipment to be purchased should be 
drawn up vi.th the experts experienced in the specified field and 
their assistance should be taken in time in the selection and 
placing orders for the equipment; 

3. All the accessories', spares required for the equipment to be 
rurchased should be included ~t the time of placing the order. 

• 

The SMD Laboratory has provision for metrology, electrical and 

engineering testing sections for which some equipment was a.lready obtained 

during the last few years. These sections have to be considerably strengthen~d. 

Testing equipment for food has not been considered so far and this section 

may have to be included. The calibration of laboratory equipment is a 

necessity. The SMD must consider opening a separate section for calibration 

in the laboratory. 

I 
I 
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Recommendations: 

4. The SMD must strengthen the metrology section considerably, 
the equipment for this section should be obtained from well
known firms in this field; 

5. The general engineering and electrical sections of the 
laboratory should be strengthened; 

6. The SMD should open a separate section for calibration and 
a completely equipped section for food products testing. 

Regular maintenance of laboratory equipment and their calibration 

from time to time are required for which adequate facilities and 

expertise a.re lacking in Kuwait (particularly items such as 1,2,7,13 of 

Annex V). 

Recommendations : 

7. The SMD ~y enter into contract with manufacturers, suppliers 
of sophisticated equipment for the maintenance of the equipment 
for the first two years in order that experience is gained and 
expertise developed. 

The SMD is not manned with enough technical personnel for the 

laboratory to undertake testing in various fields. The laboratory has 

to recruit personnel at various levels (experts, engineers, chemists and 

technicians). The. te~hnical officers-engineers and chemists do not have 

adequate F!Jq)erience in testing according to standards and execution of 

certification marking schemes. Training of the engineers and chemists 

employed is a must for which certain actions have been initiated vith the 

KISR. Adequate training of the officers, particularly in the standardization, 

and quality control and application of certification mark in building 

materials is necessary, such training could be provided by countries such 

as the U.K., India. 

Recommendations: 

8. The SMD technical officers should be sent for training in 
quality control and testing of building materials for a 
minimum period of three months, either in the U.K. or India. 
The Building Research Station, Watford and British Standards 
Institute in the U.K. and the National Buildings Organization, 
Indian Standards Institution, Centr~ Building Research 
Institute in India could provide such training. 

• 
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After the operation of the laboratory for a year or so and having 

ma.nneC. it vi.th trained and experienced personnel, the SMD could introduce 

a certification scheme for products~such as hydrated lime, sa.~d-lime 

bricks, cement and concrete blocks and tiles initially and later extend . 
to other products depending upon the experience gained to run the laboratory ,"6 

assistance of experts are required in various fields. 

Recommendations: 
9. The SMD, through the Government and UNDP may request technical 

assistance from UNIDO for:-

a) operation of the laboratory; 
b) organizing the certification marking scheme; 
c) training of Kuvait counterparts in the U.K. or India. 

The experts required in verious fields are: 

a) ceramic building materials (one year) 
b) metrology (six months) 
c) food and allied materials (one year) 
d) electrical materials (six months) 
e) application of certification marking scheme (one year) 
f) chemical analyst (six months) 
g) project manager/co-ordinator (tvo years) to establish 

standardization and quality control activities in Kuwait. 

All the experts need not be recruited at the same time, but as 
and when necessary after the procurement of the equipment for 
each section. 

The SMD is a department of the Ministry of Commerce and Industry and 

has to follow procedures and rules ~hich are time-consuming and hinder the 

efficient running of the laboratory. 

Recommendations: 

10. The Manager of the SMD should be delegated vith more financial 
powers and the SMD should have imprest cash of at least K.D. 
2,000/- for the purchase of immediate requirements vhich could 
perhaps not oe anticipated mach in advance for folloving the 
norm~ procedure for procurement; 

11. The Government must provide an adequate budget for developing 
the SMD laboratory into a premier laboratory in standardization 
and quality control during the next five years, and to become a 
model institute in the Gulf Countries and Middle East. 

The SMD does not have a good library. The ASTM, ISO and BS plus other 

specifications from various countries which are available are out of date. 

The library needs to be properly organized, tech.~ical books on various 

subjects have to be procured and the latest standards must be made available. 

A good library is a necessity for being able to carry out activities 

correctly. 
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Recommendations: 

12. The SMD should procure technical publications, books on 
various fields in which it is dealing and the latest 
standards issued from ASTM, BS, ISO, ISI and other countri~s 
on a continuous basis. The books and publications should be 
properly indexed and the library should be organize1 on 
modern lines for which a qualified librarian and the necessary 
staff should be recruited. 

III. INTRODUCTION 

Kuwait is one of the major oil producing countries, and revenues 

from oil constitute the majority of the total revenues of the country. 

The diversification of the country's economy is an important objective 

of its' development policy. In this connection, the substitution of 

nationally manufactured goods for imported products and the establishment 

of viable industries are recommended. 

The Industrial Development and Consulting Bureau, which was 

established in 1973 under collaboration between the Ministry of Commerce 

and Indus'try .i.u Kuwait under DP/JillW/79/009 promoted industrial development. 

The Government also gave considerable attention to standardization and 

quality control of goods produced in the country and imported goods. For 

this purpose the help of a UNIDO expert (Dr. A. Geneidyi ~as requested 

to draft a law pertaining to standardization which was pass~d in 1977 and 

a Department for Standards and Metrology (SMD) was forwed. The services 

of another expert (Mr. Cheema) were requested to prepare a scheme for a 

national system of quality control and inspection for imported and domestic 

products together with a proposal for setting up testing laboratories for 

chemical testing, paints, electri~al, general engineering and legal 

metrology in 1976. 

The industry prod.ucing building materials is the second largest in 

Kuwait, a~er petroleum products. Over 500 factories, most of them in the 

3mall-scale are in operation and some of the units registered with the 

Ministry of Commerc~ and Industry are classified as follows: 
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Cement block bricks 19 
Cement mosaic tiles 46 
Wooden door and windows, furniture 63 
Aluminium door and windows, kitchen fittings 13 
Metal works, steel fabrication 89 
Lime and sand-lime bricks 2 
Asbestos-cement products 2 
Prefabrication housing factories 4 
Insulation for buildings 5 
Cast iron foundries 2 
Mineral and steel pipes 3 
Marble and artificial marble 7 
Sanitary-ware (Ceramic) 1 
Water-proof felts 1 

The Government, taking into consideration that the existing 

laboratory facilities in the State of Kuwait do not meet the requirements 

of industry in quality control and standardization, had planned to 

strenghten the activities in the field of building materials at the 

national level as well as inpplant. The fulfilment of this task was 

planned in two phases. During the first phase (DP/"!JJW/79/009) a UNIDO 

expert in Standardization and Quality Control in 1980 made recommendations 

for the strengthening of standardization and quality control activities 

in building materials based on a survey of facilities available at the 

in-plant and national levels. 

The ~econd part of the expert's mission commenced in September 1983 

after the new laboratory building of the SMD was constructed and some of 

the equipment suggested had been received. 

The counterpart agency, SMD, is located in a Ministries' complex 

in the centre of Kuvait city together with the Ministry of Commerce and 

Industry and five other ministries (Housing, Social Welfare, Finance, 

Justice and Religious Affairs). The laboratory building of the SMD is 

located in the Rai area, 10 kilometres from the SMD offices. 

I 
; 
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The SMD :s headed by Mr. Adna.n Al Shalfan and has three main 

sections (a.) Standards, (b) Quality Control and Certification and 

( c) Metro logy. Each section is headed by a controllver vi th tvo or 

more assistant controllers/technicbl. officers attached to ea.ch 

controller. Mrs. Sheika Al-Bader, Controller Quality Control a.nd 

Certification Section is in charge of tre laboratorJ. The total 

strength of the SMD, including secretariat staff, is about 40. This 

hovever, does not include the staff 'W'Orking in the Metrology section 

and its six centres located in six pro•inces of Kuvait. 

The development objectives of the project are to i:nprove the 

quality of production and create premises for a rapid development of 

the national building materials industry through standardizatio~ and 

quality control activities in the field of buildi~g materials. 

Immediate Objectives 

The expert vas expected to: 

1. Make a survey of atandardization and quality control activities 
in the field of building :na~erials at the natione..l and in-plant 
levels; 

2. Suggest measures for strengthening the standardization and quality 
control activities in the building materials industries; 

3. Prepare a scheme cf certifi=ation marking for building I&aterials 
and assist in the operation of such a sc~eme; 

4. Advise on the establishment of a national system of quality control 
for imported building materials; 

5. Examine the possibility of preparing a five-year plan for the 
formulation of national standards for module.:.· co-ordination, materials 
specifications, test methods and codes of practice for building and 
construction and formulate recommendations on such a plan; 

6. Train national counterparts in carrying out the above-mentioned 
duties. 

IV WORK ACCOMPLISHED 

Survey of Standardization and Quality Control Activities in the Building 
Materials Industry in Kuwait 

Thirty-one factories in the medium and large-sea.le sector vere 

visited together with co1..Ulterparts to study the quality control methods 

adopted on the raw materials used, different stages of manufacture of 

I 
1 
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semi-finished products and on the final products and the facilities 

a•ailable for testing. The information collected is grouped together 
~ 

and the findings are given belov: 

Lime 'lnd Sand-Lime Bricks 

This industry is based on local rav materials - lime and sand. 

Both ~he factories were established in the public sector, National 

Industries Co. (NIC) acd have a total capacity of 1.5 million bricks of 

size 2lxllx7 cm and 240 tonnes of hydrated lime per day. Quality control 

is maintained by testing the rav materials, lime kiln feed and outlet, 

hydrated lime, sand-lime mix and the finished product. Quality Control 

charts are maintained at each stage of manufacture. Adequate testing 

facilities are available to test the product according to British 

Standards and Kuwait Standards KS II-1970 and KS 50-1974 for sand-lime 

brick and hydrated lime respectively. The bricks produced are of a 

st:mde.rd quality and he.ve a strength of over 150 kg/cm.sq. and are no'\:' 

being used mostly as facing bricks. It is suggested that the use of 

bricks for load bearing val.ls should be encouraged for achieving 

economy in construction. 

Cement Products 

The cement products industry is vell established in Kuwait. 

Four tactories in the p11blic sector and tvo in the private sector were 

visited. Four of the units visited were producing solid and hollow 

concrete blocks and one of them is also producing reinforced concrete 

pipes and ordinary concrete pipes. 

The largest and modern plant set up by the NIC has a capacity of 

720m3 of blocks and lOOOm3 of ready-m:xed concrete per day. Good facilities 

for testing and quality control during various stages of manufacture are 

available in the factories set up in the public sector and the products 

are therefore of standard quality. F~ctories in the private sector have 

not set up any laboratory and the quality of the products is only maintained 

by the experienced skilled workers. 
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Asbestos-Cement Products 

The two plants producing asbestos-cement pressure pipes 

(50-200mm diameter) and joints in Kuw~it were visited. These plants 

nwned by the NIC have a total capacity of 90 thousand tonnes per 

year but are working at a reduced capacity due to competition from 

alternative products such as cast iron, steel, pvc pipes. Quality 

Control is maintained du.ring the various stages of product and 

adequate testing facilities are available to tesi. the produc~s 

according to ISO 160. A code of practice for laying the asbestos pipes 

is required and needs to be prepared by the SMD in consultation with 

industry and consumers, such as Public Works, Housing Authority, Water 

and Power Ministries. 

Cement 

Cement is produced in the only plant of the Kuwait Cement Co. , 

set up in the public secotr, by grinding the imported cement clinker. 

Ordinary Portland Cement Types I and II, sulphate resisting cement 

(Type V) and white cement are produced according to British and Kuwait 

Standards. The plant has an installed capacity of 7000 tonnes cement 

per day. Proper quality control fo the raw materials, during the 

process, and of the final product, is maintained. 

Sanitary-ware 

The production of sanitary-ware started in 1978 for the first time 

in Kuwait in the public sector with the technical collaboration of an 

Italian firm. The plant continues to depend upon the collaborator for the 

selection of raw materials and batch compositions etc., as adquate 

facilities a.re not available. Laboratory equipment has been installed only 

for the routine checking of the products and not enough for testing 

according to standard specifications. The Kuwaiti industry has entered 

a new field for which adequate experience or training facilities are not 

available in Kuwait. These facilities need to be created by rrocuring 

sufficient laboratory equipment and training the staff. 

I 
I 
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Prefabricated Housing Factories 

Three plan~s in the private sector and one plant in the public 

sector were visited (Kuwait Prefabricated Building Co.). All the plants 

are in the large-seal~ sector and were established with foreign 

collaboration. Well-qualified and experienced people run the plants. 

The factory in the public sector produces pre-stressed hollow cored 

concrete slabs, '!'beams, wall panels by batter casting (vertical and 

horizontal) and all types of concrete prefabricated building units 

and good quality control and testing facilities exist. The other three 

plants produce complete prefabricated housing units of various sizes 

using steel channels, I_beams, steel corrugated sheets, plywood 

or partical boards etc. Box-type prefabrication units complete with 

electrical and kitchen fittings are made at the factory adrl transported 

in special vehicles. All the components are imported and no testing 

facilities are available in the private sector units. 

Paints 

The ~aint industry is well-established in Kuwait and two large

scale factories - Hempels Paints and GTC Paints were visited. Both the 

plants are run with foreign collaboration and the fir~~ is run by the 

technical personnel of the Danish parent-company. Good quality control 

is maintained during manufacture. Laboratory facilities are available 

for routine checks such as specific gravity, viscosity, drying time and 

are not adequate for complete testing according to Kuwaiti specifications. 

Steel Pipes 

The Kuwait Metal Pipe Industry in the joint sector was visited. It 

is a modern large-scale plant and produces 15cm to 150cm diameter steel 

pipes and galvanized iron pipes of a total annual capacity of 100,000 tonnes. 

Excellent quality control methods are employed and good testing facilities 

including hydraulic tests complying with ASTM and PAWA standards are 

available. 
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Foundries 

A large-sclae modern foundry with French collaboration was set up 

in the private sector by the Kuwait Foundry Co. The factory produces 

4000 tonnes of castings of grey cast iron, aluminium and produces manhole 

covers and sanitary fittings according to Kuwait standards. Excellent 

quality control and modern laboratory equipment including a spectrometer 

with a computer have been installed. Another foundry producing cast 

iron manhole covers was also visited but it did not have any laboratory. 

Aluminium and Wooden Doors and Windows 

Doors and windows are fabricated from imported aluminium sections, 

plywood and timer in the private sector. No laboratory testing facilities 

exist in these units. 

Insulation Materials 

A modern plant with a capacity of 8000 tonnes o~ glass wool and 

resin products - insulation materials for buildings, air-conditioning 

and industrial and pipes have been set up in the public sector in 1980 

with French collaboration. A laboratory is being installed. Good 

quali~y control is maintained. Other factories producing glassfibre 

reinforced water tanks, bath tubes, gypsum tiles and building units, 

artificial marble, bitu~en waterp~oof felts, vermiculite were visited. 

None of them had any laboratory testing facilities. 

Laborat~ries at the National level for testing building materials 

Laboratory facilities available in the Goverr.ment Rese~rch Station 

(Ministry of Publ~c Works), Kuwait Institute of Scientific Resear~h (KISR) 

and the College of Engineering and Petroleum (Kuwait University) were studied. 

The Government Research Station has equipment for routine testing of soils, 

concrete, bricks, paints, etc., and issues certificates. Equipment for 

hydraulic tests for pipes has not been installed, the total staff is 52. 

The KISR is manned by well-qualified staff in the field of building materials 

and equipment is available for testing cement, concrete, soils, ceramic 

materials and has a good library and analytical laboratory. The Colleg( of 

Engineering has sophisticated equipment for testing concrete, steel soils 

etc., and is ms.nned by well qualified staff. 
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8.MD Laboratory 

The SMD had planned to set up a. laboratory a.nd this was 
~ 

constructed during the period 1981-1983. It is a two-storey building 

of a.n area of 2000 m2 and is located in the Rai area., 10 kilometres 

away from the SMD offices. It has been planned for the following 

sections: 

Ground floor: 

First floor 

(i) Building materials: two rooms 
(13.80x14.oo and 13.80x9.45) 

(i:i Engineering testing 
(6.82x14.25) 

(iii) Measurement for heavy equipment 
(6.82x14.25) 

(iv) Hydraulic testing: curing chamber 
(ll.70x5.15) 

(v) Sample receiving room and stores 
(6.10x5.60) 

(vi) General chemical laboratory 
(15.80x13.80) 

(vii) Analytical fine measurements 
(6.82x6.80) 

(viii) Physical testing 
(6.82x6.8o) 

(ix) Electrical testing 
(6.82x15.50) 

(x) Measurement laborator/ for light equipment 
(6.82x15:50) 

(xi) Offices 

(all dimensions are in metres) 

The building materials section on the ground floor end the general 

chemical laboratory on the first floor have so fa.r been equipped with all 

the laboratory facilities such as working benches, gas, power, water, etc., 

other sections have yet to be furnished. 

• 
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Laboratory equipment 

A number of different equipment for general chemical testing, 
I 

paints, general engineering. and electrical test~ng were purchased as 

early as 1978-1979 following the recommendations of Mr. Cheema a.nd 

the list of equipment purchased was reported in the preliminary report of 

the first part of the mission. This equipment was not installed so far 

by the SMD as the laboratory was not until recently completed. 

Following the suggestions given by the expert in the progress 

report submitted in November 19eo, the SMD had procured equipment for 

testing building materials during 1982-1983. 

Library 

The SMD has a small library containing mainly standards pertaining 

to ASTM, BS, ISO, Indian, Egyptian a.nd other countries. These standards 

are not up-to-date. The expert during the first part of his mission 

suggested a number of technical books and the latest ASTM and BS 

specifications, which should have been purchased and ~s yet have not been. 

The library is not properly indexed and needs to be considerably expanded. 

A librarian and adequate staff must be recruited to properly organize and 

make use of the library. The KISR library is much bigger and better 

organized. SMD must have a good library and adequate steps should be taken 

towards this. The laboratory of SMD must also possess all the standards 

and technical books required. 

Standards 

The SMD has issued 154 standards on various materials and 36 

standards pertain to specifications and testing of building materials -

hydrated lime, sand-lime bricks, cement bricks and concrete blocks, 

asbestos-cement products, gypsum, aggregates, ~.arble, wooden doors, bitumen 

felts, paints, cast-iron pipes and fittings, manhole covers, pvc pipes, 

steel pipes etc. 

The work programme 

The work programme for the expert's second part of the mission was 

modified which includes: 
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1) To prepare a scheme of certification marking for building materials 
and to assist in the operation of such a scheme; 

2) Tb strengthen the existing laboratory for testing building materials 
with equipment already received; 

3) To assist in erecting and testing the laboratory equipment received; 

4) To train national staff of the SMD in the field of quality control 
and standardization of building materials; 

5) To ~dvise on the establishment of a national system of quality 
control for imported building materials; 

6) To assist in the preparation of a five-year plan for the formulation 
of a national standardization system in building materials. 

Certification Marking Scheme 

The detailed scheme of certification marks prepared by a former 

UNIDO expert wa.s reviewd and a synopsis of the scheme (.Annex IX) was 

prepared and lectures were delivered to the cou.'lterparts. Training was 

provided during visits to factories in the first part of themission and 

during the collection cf samples of products from factories - hydrated 

lime and sand-lime bricks, cement and concrete products. Schemes for the 

quality control of lime and calcium silicate products and cement and 

concrete products e:e given in Annexes VII and V:II. Operation of the 

scheme can only be sta.:..'ted when the SMD laboratory is commissioned and 

ha~ been in operation for at least one year and a~er the SMD laboratory 

~taff have obtained adequate experience in testing the products according 

to KSS specifications. To begin with, the SMD cou2.d introduce a certification 

marking scheme for products such as, hydrated lime, sand-lime bricks, cement 

and concrete products and tiles where proper quality control facilities a.re 

available at the factories. Later, the scheme could be extended to other 

products depending on the experience gained. A questionnaire soliciting the 

information regarding the interest of the industry in SMD certification 

sc~emes was prepared and is given as Annex IX. Further assistance could not 

be provided due to the shortness of the assignment and because most of the 

expert's time was spent in the erection and testing of the equipment received. 

Laboratory equipment erection and installation 

Although the laboratory building was constructed, the building 

materials and general chemical laboratory sections have been equipped 

-1 
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with work benches, paver and water, the SMD Has not taken charge of the 

building. However, installation of the equipment received on the 

recommendations of the expert during the first part of the mission in 1980 

vas taken up. At the request of SMD, most of the expert's time during 

the second part of the mission was spent in the erection, installation 

and testing of the equipment in the building materials section. Of'ten 

the expert and the counterparts had to put in extra effort and work out

side normal working hours to complete the erection and testing. The list 

of major equipment rec~ived, erected and tested at the SMD Laboratory is 

given as Annex V. Trials in the testing and calibration of the equipment 

such as compressive testing machine, tensile tester, flexural testing 

machine, burst and creep tester for pipes took considerable time and 

training vas provided for the counterparts in the use of the machines. 

Lectures were also given in the use of the equipment for the testing of 

cement, sand-lime bricks, concrete products etc. Samples of products 

from factories producing cement and concrete products, and hydrated-lime 

and sand-lime bricks and asbestos cement products for testing were collected. 

Regular testing of building materials could not be started as the 

laboratory building was not taken in charge by the SMD from the contractors 

and had not been commissioned. Various other equipment such as laboratory 

glassware, chemicals, moulds, and working implements have been ordered but 

were not yet received. The expert assisted in preparing a list of chemicals, 

glassware, moulds and other equipment for cement and concrete testing 

vhich had not been ordered earlier and these were indented. 

Qperation of the laboratory 

The SMD has to follow lengthy procedures for obtaining simple, 

miscellaneous equipment which is not costly and which involves a time

consuming procedure since all the rules for the purchase of costly items 

have to be followed for these items as well. For the purchase of items which 

are urgently required and for which the need could not be anticipated much 

in advance for following the normal procedure, no imprest cash was 

available. The SMD is run as a department of the Government and the Manager 

of the SMD has no financial powers. Adequate financial powers should be 

delegated to the manager of the SMD for the smooth running of the laboratory. 
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Training 

The expert participated in meetings and assisted in preparing the 

cuiriculum for a two-year course for technicians in sta..~dardization :and 

quality control by the Kuvait Institute of Training. Candidates who 

have completed secondary school are proposed to be given a 4 semester 

course - 3 semesters for lectures and practicals at the Institute and 

the last semester for actual training in the use of equipment for testing 

at the SMD laboratory. The course is to start in 1984 and the intake 

will be 40 trainees. The course includes lectures in chemistry, physics, 

physical chemistry, ma'thematics, standardization and quality control. A 

proposal for training officers and technicians of the SMD in the use of 

equipment available in the SMD laboratory for testing building materials 

paints, chemical analysis for a period of one year at a cost of us$120,ooo 
was under consideratjon. Discussions were held with the KISR and SMD about 

the proposal and advise was given regarding the type of training to be 

provided by KISR. 

Although the SMD is taking action for training, the SMD staff 

may not be adequate to run the SMD laboratory as a premier laboratory for 

standardization and quality control and for the application of certificatio~ 

marking schemes for whici1 the SMD laboratory sta
1

ff should have full know

ledge of quality control at various stages of the manufacture of products 

and adequate experience and confidence in testing according to KSS/ASTM/BS 

standards and issue test certificates. Often they may have to check and 

confirm the results and test certificates issued by other laboratories. To 

develop expertise to this level, training of technical staff (engineers/ 

chemists) in countries where this field is well established is a must. Since 

Kuwait standards are based on BS/ASTM/ISI/ISO, adequate training could be 

held either in the U.K. or in India. In the U.K., the Buildi4g Research 

Station (BRS), Watford, and the British Standards Institution (BSI), in 

India the Natior.al Buildings Organization (NBO), Indian Standards Institution 

(ISI) and the Central Building Research Institute (CBRI) could provide 

training in building materials • In the field of building materials, it is 

suggested that two engineers/chemists of the SMD should be sent for training 

in the U.K. or India for at least a period of three months. 

~l 
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Maintenance of Laboratory equinment 

Adequate facilities and expertise are not avaiiable for the 

maintenance of laboratory equipment, .. .rhich is a necessity. The SMD 

may enter into a maintenance agreement vith costly and sophisticated 

suppliers of equipment such as Tonipact, Frank, Siemssen, for a period 

of two years so that the local staff could acqurie experience and 

expertise in the maintenance of this equipment. 

Ooeration Manuals 

Operation manuals were supplied by the manufacturers for the 

major and important items of equipment, the contents of which were 

explained during the trial operation and testing of the equipment. Copies 

of the manuals and test certificates were taken for safe k~eping for 

future record and reference. It vas noticed that some of the equipment 

which had been purchased four-five years ago had no operation manuals, 

catalogues of technical literature vere available and some parts of the 

machinery were also missing. 

Technical staff 

The SMD had recruited five chemical engineers, one mechanical and 

one elctrical engineer, who are fresh from college during the last three 

years. They need training in standardization and quality control. One 

engineer in the field of metallury was also recruited. The technical staff 

attached to the expert for training are given in Annex II. Skilled workers 

and technicians, unskilled workers for the operation of the SMD laboratory 

were not recruited. It is necessary that at least ten more engineers and 

chemists are recruited for the laboratory for work in various fields which 

the S~ID will take up in the nea.r future such as electrical testing, food 

products, general engineerings, calibration, metrology. etc. 

The SMD is at present equipped with equipment for testing cement 

and concrete products, lime and sand-lime bricks, tiles, asbestos-cement 

products and for some of these products further equipment is required which 

has to be indented and is given in ANnex VI. For the procl.i.l'ement of 
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equipment in other fields, detailed specifications have to be ••orked out 

vith tne assistance of experts in these fields. It is suggested that 

experts who have knowledge of the equipment in these fields should be 

associated for the selection of proper equipment while placing orders. 

It has been noticed that in some cf the equipment purchased, a better 

type could have been procured. Depending upon the specifications supplied 

by the manufacturers, sometimes the equipment selected vill not be the 

cheapest. Equipment for calibration and metrology must be procured from 

the most reputable firms even if this equipment is more costly than the 

others since calibration and testing is an expensive operation for the 

machine suppliers and it is a necessity for secondary and working standards. 

Equipment for general chemical testing such as photo electric 

calorimters, polarographs, spectra photometer (UV type), balances, ovens, 

refractormeters, hydrometers, and for paints, viscometers, flash point 

testers, glass meter, hardness tester, bend test apparatus were received 

four years ago and have yet to be put to use since the SMD laboratory has 

not yet been commissioned. 

Equipment for general engineering and electrical testing, metrology 

(secondary and working standards) were also received five years ago and 

have yet to be unpacked and put to use since the laboratory for these 

sections are not ready and the experts were not available, not action has 

been taken by the SMD. A complete listof the equipment received by the 

SMD in these sections was reported by the expert in the preliminary report 

of the first part of the mission. 

Five year plan 

The expert held discussions concerning the preparation of a five

year plan for the SMD laborator"/ in that it could be developed into a.~ 

apex laboratory in Kuvait for standardization and quality control and as a 

modeJ. laboratory for the Gulf and Middle East countries as per the desire 

of the SMD. In the next two years the operation of the laboratory should 

be given preference so that the SMD technical. staff are properly trained 

and acquire confidence in the field as mentioned previously. A certification 

marking scheme could be started a~er one year of the operation of the 

laboratory by taking action as previously indicated. 

I 
I 
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Other sections of the laboratory - electrical and mechanical 

testing, metall·Jrgical products testing, metrology section food - sho.uld 

be equipped vi th a complete set of equipment, vi th the help of experts. 

The food laboratory section has not been considered so far, vhich vill 

ultimately have to be included. Sections for rubber, plastics, textiles, 

air-condi~ioning and refrigerator testing, non-destructive testing and 

industrial safety may have to be included. A calibration section has to 

be introduced as the SMD laboratory may take up the calibration of 

testing equipment in industry and other laboratories. This activity is 

very important. 

Technical Assistance 

The S."-ID, through the Government and ~p, may approach UNIDO for 

long-term assistance in the operation of the SMD laboratory, the intro

duction of a certification marking scheme and the enforcement of standards 

and quality control for Kuwaiti products and for imported goods. Accordingly, 

the folloving experts and training of S~ID staf~ are required: 

1) Project co-ordinator in operation of 
SMD laboratory 

2) Expert in building ma~erials 

3) Expert in electrical testing 

4) Expert in food and food products 

5) Expert in metrology calibra~ion 

6) Short-term consultants (4) 

7) Training of Kuvaiti staff in the U.K. or India 
for three months each in buildin6 materials, 
metrology, paints and food. 

Acknovledgement 

24 months 

12 months 

6 months 

12 months 

6 months 

12 months 

12 months 

The expert vould like to express his deep api:.reciation and thanks 

to Mr. Ad.nan Al-Shalfan, Head of the SMD and his colleagues, particularly 

Mrs. Sheika Al-Bader and Mr. Gait.h Al-Gaith for assistance an~ support 

during his mission. Grateful thanks also to Mr. Osman Hashim, Resident 

Representative of the UNDP and his colleagues, particularly Mr. Ali Al-Zatari 

and the secretariat staff vithout their guidance and a&sistance it would not 

have been possible for the expe1·t to comrlete his mission and pri?pare this 

report. 
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Agency U Ii! D 0 

!IaJ!le of the E::::pert 

and :re. tionali ty 

ATTO~A V. R. RAO 

INDIAN' 

INTERNATIONAL STAFF 

Total period Six :!onths 

Post Jescription Arrived Departure 

Expert in Sta.ndarciisation August 80 1Toveober 80 

and Quality Control 

of Building Materials 

(First Phese) 

Septenber 83 Deceober 83 

(Second. Phase) 



Nw:ie of the IncUI:lbent 

~fr. Adnc..n Al-Sh!l.lfrn 

2 Mrs. Shekh.'l Al-Bader 

Governnent Personnel ----------

Designo.tion 
---------
Her..d c!' SMD 

Controller 

full/ 

£~ir:le 

p"l.rt tir:.e 

P. Tioe 

3. Mr. G:ii th Al-G!'.i th hSSt. Controller F.Ti.I:.e 

4 Mrs Aziz:. :foln.llc.h t.hned Checicn.l Ene. F.T:t!!.e 

5 Mr. ~o.hzoud Bnder Aldenr. !1echanicnl Eng. F.Tine 

6 Mr. ;,ru:md Abdullnh Molclltih Asst. Controller P.Tice 

7 ~r.r. .'.li .H-Ar1c.n -do- P.Tiz::.e 

8 !·1r. P-:ched .;.1-Turki -d.o- P.Tioe 

9 Mr. Klw.1::-.f Abdul K.a.rio -do- P.Tii:.e 

10 Mr. :..r.med !fal.=i.ll!lh Cher:.i:;t P.Tioe 

11 Miss S'llwc. Mubar~ Cheuico.l Eng. -do-

1 2 Mrs. Zc.kiyah . .;.1 Sh£lore -do- -do-

13 Miss Onn.yoa Shalaby -do- -de-

14 ~!iss Sc.n!l Ahmed -do- -do-

15 Miss Nodc.r Has~n Metallurgico.l Eng. -do-

P~::-iod 
r,.,.,n.._hive ..... ) 
~:::::_~:.~:.--

o'~o v/ b· tc 11/80 

9/S3 to 1 :?/83 

8/60 to 11/80 

9/33 to i 2/83 

8/50 to 11/80 

9/83 to 12/83 

9/83 to 12/83 

9.'R-.: I -.1 to 12/83 

8/80 to 1 ~/8C 

8/80 to 11 /80 

8/80 to i 1/80 

a/so tc 11 /80 

9/83 to 12/83 

9/63 to i 2/83 

-do-

-do-

-do-

-do-



ulIDP /mr:rno rnPt"TS 

E.xperta (M~n oo~~hs) Six in ~we ph~ses 

Counter-part Stnff (~·fan ooilths) 

Supporting St'lff 

Equipment Received (U.S.dollnrs) 

Buildings 

Finances 

36 oonths in ~~o phases 

6 months -d')-

500 000 (~pprox.) 

Two storey building of covered 'lrer! 

2000 oq.o. ( :.pproxio~.tly) 

10c7i fin~ced by the goverru:ient, 



ANNEX IV 

List of Building ~.aterials Factories visited during the Survey 
August-November 1980 

No. 

L 

2. 

3. 

4. 

6. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Name of Industry. Location 

NIC, Lime Industries 
Rai 

NIC Lime Industries 
Mina-Abdullah 

Public /Fri vate 

Public 

-do-

NIC Cement Products Factory -do-
Shuwae!·.h 

NIC Prestressed Concrete Factory -do-
Sulaibiah 

Kuvait Building Materials Private 
Manufacturing Co. 
Sulaibiah 

Massella Industrial Cement Bricks -do-
East Ahmady 

Naki + Wazzan Co. -do-
Shuwaikh 

Kuwait Asbestos Industries Public 
Rai 

Kuwait Asbestos Industries -do-
Mina-Abdullah 

Gypsum Products Private 
Shuwaikh 

Bader Radhan Fibre Glass Factory -do-
3huvaikh 

Hasam Al-Sarroj-Sons -do-
Sabhan 

NIC Cement Products Factory Public 
Sulaibeh 

Buran Kuwait Trading + Contracting Private 
Co. Shuwaikh 

Kuwait Aluminium Co. 
Rai 

Kharifi Tidwell Housing System Private 
Shuwaikh 

Kuwait Prefabricated Building co. Public 
Shuwaikh 

Burham Kuwait Trading + Contracting Private 
Co. Shuwaikh 

Products 

Hydrated lime 
sand-lime bricks 

- do -

Ready-mixed concrete 
(RMC) concrete pipes 
up to 2000 mm, cement 
concrete blocks, tiles 

- do -
kerb stones 

solid + hollow cement 
+concrete blocks, colou? 

RMC, solid +hollow 
concrete blocks 

Mosaic tiles 

Cement, asbestos pipes 
up to 200 mm dia 

- do -

Plaster tiles 

Fibre-glass resin, 
insulation materials 

Artificial marble 

RMC, cement tiles, 
solid +hollow concrete 
blocks 

plyvood wooden doors + 
windows 

aluminium sections for 
doors + windows 

Prefabricated housing 
units with steel, 
aluminium + wood 

prefabricated building 
elements with RMC 

steel prefabrication 
building elements 

• 



No. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

Name of Industr/, Location 

Kirby Building Prefab. 
Nina-Abdullah 

Hempel Paints 
Shuvaikh 

G. J. C. Paints 
Shuvaikh 

KUBIC Ahmadi 

Kuwaiti Steel Reinforcem~nt 

Sanitary-ware Co. 
Mina-Abdullah 

Kuwaiti Foundry Co. 
Rai 

Kuwaiti Aristic Foundry 
Shuwaika 

Kuwaiti Metal Pipe Industries 
Shuvaikh 

Al-Waheed Trading Co. 
Shuwaikh 

Kuwaiti Insulating Materials 
Manufacturing Co. 

Kuwaiti Cement Factory 
Shuaibah 

Ahmadi Quarry + Fitter Unit 

Public/Private 

Private 

Joint 

Public 

Private 

Private 

Joint 

Private 

Private 

Public 

Public 

--1 
Products 

Prefabrication building 
elements vith steel 

Paints for marine, 
buildings etc. 

- do -

Alun..inium door + 
window frames 

reinforced steel bars 
+ mesh, galvanizing 

sani ta.ry-ware, glazed 
tiles 

cast iron + aluminium 
casting manhole covers 

manhole covers, cast 
iron 

steel + g.i. pipes up 
to 1500 mm 

aluminium vindov + 
door frames 

glassfibre resin + 
insulatioJ materials 

Portland cement 
Type I+ V, white 
cement 



ANNEXURE - V 

LIST OF LABORATORY EQUIPMENT RECEIVED ERECTED AND TESTED AT SMD 
LABORATORY FOR BUILDING MATERIALS TESTING DURING SEPT-NOV.1983 

S.NO. Description of the equipment 
its make and specificatio~s 

1. Co~pression testing machine 

2. 

'Model 1514 T0NIPACT 1000' 
Manufacturer: TECHNO TEST, W.Germany 
Capacity: 3000 KN 
Two scales: 0-1000 KN and 0-3000KN 
for testing cement and concrete 
products sand-lime bricks 
3 phase, 380V, SOHz, Power:2KW 

Frank Tensile Strength Tester 
Model 85654 
Manufacturer: KARL FRANK GMBH W.Germany 
Equiped with a mechanical load and 
electromagnetic elongation measuring 
system for testing polymers, elastomers 
metals, tissues, conveyor belts etc., 
fitted with 3 load ranges 0 to lOKN, 
0 to 5KN and 0 to 2KN with Hysteresis 
device. 
220/380, 3-phase, 50 Hz 

Remarks 

a)installed and 
erected, foundation 
bolts in concrete 

b)calibr~ted with 
2000KN load column 
elastic proven ring 
model No.A-1608 

c)Trial testing with 
concrete cubes. 

d)Training of counter 
parts. Testing of 
sand-lime bricks & 
concrete products 

a) inst a 11 ed and 
erected foundation 
bolts in concrete. 

b)trial tests 
carried out with 
samples supplied 
rubber rings, 
plastic strips for 
tensile and 
elongation 
compression tests 
with l~ght weight 
concrete cubes and 
insulation 
materials. 

c)Training. 



3. 

4. 

5. 

6. 

7. 

Vibrating table for concrete and 
motors cubes with motors etc., 
Table dimensions: 
Vibrations per minute: ·2400 
Power: \ H.P. 

3 phase, 50 Hz 
Max load: 150 kg. 

Concrete Mixer 
Make: RISITENZE MACHINE UNIFICATE 

(RMV) Italy 
Capacity: 90 lit 
Power: 0.35 H.P. 

Laboratory mixer for motors 
Make: HOBART, U.S.A 
Capacity: 
Power: 1/6 HP. 220 V 50Hz 
RPH 1425 3 speed 

Motorized flow table for determining 
the consistency of paste and motors. 
Make: RMV-Italy 

as per C-230-80 ASTM with moulds 
and timer 

Power: 380V, 3PH 
Dimensions: 200x350x250 

Flexural and Tensile Test Machine 
for cements according ASTM C-190 
Make: 'RMU', Italy 
Power: 220V, Single phase 50Hz, 30~ 
with accessories for tensile test and 
fluxural test conforming to BS/150 
specifications 
Capacity: 600 da N. with two 
Scales 0 to 118 and 0 to 590 

a)installed with 
foundatio~ bolts in 
concrete. 

b)Tested; working in 
good condition. 

a)operated for mixing 
concrete. 

b)ln good working 
condition. 

a)operated, in good 
working condition. 

a)operated in good 
working condition. 

a)Installed working 
in good condition 
cement motors were 
tested, training 

-1 



s. 

9. 

Vicats apparatus with moulds, needless 
for testing consistency and setting 
time of cements. 

Anderson pipette for particle size 
analysis 
Make: Normondic lab. France 

Tested; good 
condition. 

tested good 
condition 

10. Mechancial Sieve Shaker installed, tested, 
Hake: IECRNO Test, France with timer working in good 
(Make RMV, Italy) condition. 
Complete 200mm dia sieves 
a) ASTM Sieves (2lnos) from 87.5mm to 37microns 
b) Tyler Sieves (20nos) from lOOmm to 37 microns 
c) Sieves with test certificates 

according to B.S.410 for 5 test sieves 
3.35mm, l.40mm, 106micron, 75 micr~n and 53 micron 

11. Lechatelier tester for determination of Tested in good 

12. 

soundness of cement, with water bath 
according to B.S.12: Part 2, 1971 
Make: WEKOB, West Germany 

Jaw Crusher for crushing rocks, 
minerals like lime stone, quartzite etc. 
Make: Retsch, Adolf Irrek, w. Germany 
Opening: 60x60 mm 
Power: 380V, 3 phase. 50Hz 

0.75KW 

working condition. 

installed and erected 
with foundation in 
good working 
condition. 

l 



13. 

14. 

Burst/creep test unit for testing 
plastic, asbestos and metal pipes 
Make: SIEMSSEN West Germany with 
automatic control panel for 
pressure generation, temperature 
control with recorders, pressure 
gauges etc. 
Capacity: 100 bars 
Max.Temp.: so•c 
Test pressure: burst test /._ lOObar 

creep test l.. 67 bar 
Specimen tank: 100x40xl50cm with 
sample holder plugs for 100,150 and 
200 mm dia pipes. Complete with 
spares for operation for 5 years 
and hoist as~embly. Detailed 
instructions for operation has 
been supplied with the manual. 

Humidity chamber for concrete cubes. 
Capacity: 13001 
Dimensions: 855x830x2195mm fitted 
with temperature control and relative 
humidity 
M t t 50 0 c ax empera ure: 
Relative Humidity: 95% 
Make: RMU, Italy 
Power: 1500 Watt, 220V, single phase, 

50Hz 

Installed and erected 
with foundation, 
water supply, power 
and hoist assembly. 

Tested for burst test 
with pvc pipes. Very 
sophisticated equip
ment costing one 
thousand US$. 
Operation easy but 
the Kuwaiti counter
parts need more 
training. Sample 
holder plugs for 
asbestos and metallic 
pipes supply indented 
The unit is good 
working condition. 

Installed, tested, 
in good working 
condition. 



15. 

16. 

17. 

18. 

19. 

Electric Furnace 
Dimensions: 350mmx350x350mm • 
Max.temperature: 1400C 
Make: WEKOB, W.Germany 
Power: 3 phase, 50Hz 
with spare heating element 

Autoclave 
Make: TONI TECNIK West Germany 
Capacity: 81 Type:6892 
Max: Pressure: 25 bar (P.S· I) 
Working Pressure: 20.6 bars 
corresponding to 215 c. 
Basic load : 700W 
Control load: l.400KW 
with heating, manometer regulator 

Blaine Apparatus for determining 
the specific surface of cements 
according to BS12: Part 2: 1971 
and B.S.4550 Part 3: 1978 
~ake: RMU, Italy 

Curing chamber for cement and 
concrete cubes with heating 
arrangement 
Dimensions: 1600x800x500mm 

Max Temp: SOC 
Power: 6KW 240, single phase, 50Hz 

~urgan Equipments 

Impact testing machine for 
Aggregates; 'TECNO TEST' 

Type 130 
Drop hammer method supplied with mould 

To be installed as 
electrical connection 
to be supplied. 

Installed and tested 
in good working 
condition. 

Tested, in good 
working condition. 

Installed, tested in , 
good working 
condition. 

In good working 
condition. 

I 
I 



20. 

21 

22 

23 

24 

AIR ENTERTAINMENT METER 
Apparatus for determining 
Air content of freshly mixed 
concrete/motors as per 
ASTM C-231-1971 or BS1881 Part 2: 1970 
Make: WYKEHAM FARRANCE 

England 
Model: WF 52800 

Sampel splitter 
~ake: HUMBOLDT - U.S.A. 
Model: R-3992 

2000KN Load Column 
(Elastic proving divice) for 
force measurement and calibration 
Model No.Al608, S.No. L.C.143 
Scheid EUROMATEST 

Proving Ring 
Capacity: 20KN 
Reference No. PR4309 
Ring No.4787 
Sheid Euroma teat 

Proving Ring for compression 
and tension 
Capacity: 5KN 
Reference No. Al623 
R i ng No • 4 7 8 8 
Sheid Euromateat 

In good working 
condition. 

In good working 
condition. 

Used for testing & 
calibrating the 
compressive testing 
machine item one 
supplied with 
calibration 
certificate. 

Suppl! ed with 
calibration 
certificate. 

- do -



ANNEX VI 

List of Equipment to be Procured for the SMD Laboratory 

Item 

Cement + Concrete Testing 

Speedy moisture tester 

Storm hydrometer for gravel 

Num'l:ler 

l 

1 

1. 

2. 

3. 

4. 

5. 
6. 

7. 
8. 

Volume measure for aggregates 

Balance (pan type, capacity 

Balance (capacity lOOOkg) 

specific gravity 1 

20kg, accuracy to lgm) 1 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 
18. 

19. 

Tension dyne.meter from lOOto 100,000kg 

Unit veight measures 51, 101, 141, 281 capacity 

Slump test for concrete ASTM C-143-71 

a) abrams slump cone b) k slump 

compaction factor apparatus 

concrete settling time apparatus 

deflectometers (Techno-test) 

concrete test hammer vith calibration anvil 

concrete packet penetrometer 

automatic grinding machine for cubes 

supersonic instrument for checking concrete 
structures 

marshal testing machine vith recorder + proven 
rings, 5000kg with moulds, compactor etc. 

stainless steel mixing pans, bovls, scoops 

electric saw 

Jar-mill vi th different capacity jars 

1 

1 set 

1 

l 

l set 

l 

1 

1 

1 

1 

1 

20. Loas Angels testing machine for abrasion of aggregates l 

21. Thermostatic heat ovens forced heat convection 
Max. temp. 300°c, capacity 800 litres 

Asbestos cement pipes 

22. Apparatus for crushing and bending tests of pipes 
according to BS 486-1973 

Metallurgy Section 

23. 

24. 

Laboratory cutting machine for metal, rocks with 
diamond rim wheels + spares 

grinding machine for preparing samples 

l 

l 

l 

25. machines for polishing + etching 1 

26. emery papers of different grades for metallurgical purpose 

27. Pressing machine with bacalite for samples 

-1 



Item 

Metallurgy Section (Cont'd) 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

Ultrasonic testing machine for tracing cracks 

General laboratory microscope vi.th different 
magnifications 

Metallurgical microscope with photographic 
attachment and with different ma:tnifications 

Hardness tester, Vickers hardness 

Spectrophotometer for analysing elements like 
C, Si, Mn in cast iron and steel 

Speedy moisture tensometer 

Apparatus for determining Green compressive 
strength of sand samples 

Permiability tester for sand samples 

Number 

1 

1 

1 

1 

1 

1 

1 

1 

l 



1.0 Scc:;e 

PJilIEXUEE VII 

SCHEME FOR Q.Ui..LITY CONTROL OF LIME 

l-lID ClJ.cIUM SILICATE (SAND-LIME) BRICKS 

rn Imtll.IT 
.. ·-· ...................................... . 

This scheue is a t,11i:le for cnrrying :.;ut qwili ty c0ntrc 1 nnd 

• 

st.:ind.:.rJ.is!lticn required. f.Jr qpplicntion of certific::i.ti.Jn schec:e 

.... n st>.n.!-line bricks ,quick nnl hyJ.~tei.l. li.tle prc·iluc~.:: r.cc"r<.ling 

t..:: I<SS 11-1970, KSS 50-197 4 res::,:iectire1Y, nnu testine t-.s per 

KSS 86-1974 nnJ. KSS 100-1979. It ccver.i the qunlity contrl;l 

necsures requireu ~t V!lril.JUS st::i.ges uf r.umuf'ncture: frvn r:lY 

o~teri~ls t~ finished ?r~ducts ~t the f~ct0ry, Jrawin.; of scc~l~s 

fr•:.C'. the f~ctcry c.n·i t~sting r.t th.: SMD lc.b..:r.itwry. 

2.0 Genernl Inf.::rn:itfon 
The lice :m..l s:mJ.-line brick industry is bnseil on locnl r.i.v c:iteril!.ls 

:m-l in:;;i(;rtec:!. raw anterinls. TY'-' plants in public SdCt;.;r uf tv t!ll 

cap::i.city 1.5 cillicn bricks per J.:iy, 700 tonnes of quick lbe cnl 

240 t::nnes uf hydrnted liue ~~r dtly in operntion nt rni crec :ml 

NiIW.-Abf.ulln. The H.ydratec: line is ,ackecl in ::1C!'er bngs !lll<l quick 

line ?roJuccJ is conDuned fur sand-line protluctiun nnd hy~rstion. 

Th~ size of the bricks j,Jr<>clucecl ~re 22 X 11 X 7 en, 22 X 22 X 22 c~ 

o.nJ 29 X 19 X 14 cu in white awl vuriuus cu burs. 

2.1 Tho ~>recess of c.nnufacture conci ts cf calcining lil:e stc..ne in g~s 
fire<! rctnry kiln to teopel'!ltures 1100-1200°c. The calcined li::.e 

(quick lioe) cfter CuC'ling nnd crinJing is oixecl with sand in 

?i ~irer::.ixar with c. ilofini te quo.nti ty cf w~ter tlil..i loft in c. 

reacticn chlltiber fer about two hours. The ocisture content !llld 

Cn (OH)
2 

ccntent of th~ nix is contrulled nnJ checked fvr each 

b~tch# A!ter fin:il cixin~ nnd correction vf nvisture nnu lice 

ccntent in the mix, it is fe~ tc ~utcoatic ~resses which would 

oix t:; 1osireJ size bricks wi.rler ~ressure. Thci bricks are st_cke.l 

in c~rs cut0cctically o.n~ th~ cars lQade~ with bricks ere ~ush~~ 
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int: ~ut"'cl::.vcs where bricks ere cureJ. at 14 o.tm,.,spheres st<::~ 

:::.r~ssure f .. r 5 h0urs. The bricks after autuclnri!li" ~re tr,..nfarrt:2 

t~ st:; r.:.ce yo.rel f.,r •l..:s:;.1c.tch. F8r ~r:...J.ucti,.n lf hy:.!.rc.teJ. line thi! 

quick li::.c. fa hycl~te·l in !l hy..lrct;,r where quruitity 0f voter c...:!..!ed 

is c..:.ntr'. llaJ.. The hy-:rntcJ. lL::le which is in ::.rJ =in.J. ::i;:-w:.!.eru..: f. r.: 

is ~:-.eke..:. in ;?!l;;er bui~S. 

3.0 Qu.:::.lity c~~ntrol 

3.1 Qu.::.lity c~ntr;.:l is require~ t'- be c~int::.ine~ nt esch st~gc 

~f ~Q.nufccture sto.rtinf; frc..~ 

(~) r11w oterittls (b) :ire Cdssioe •_)f r.iw nc.terbls 

(c) inte~e~io.te pI"C;~ucts (tl) fi?l.!1.1 pro~ucts. 

3.2 ~u:ility c0ntrr..l cf raw cttteri!l~yurchnse-1 

The r=.w er. terinls usetl :i.re line st:.me ruiJ. silic::!. S!lrll. 

Li:.ic ctcnc l··co.lly 11v11ilnblc is a friable st;.:nc onJ. su:;.:i:.;lieJ. 

in th~ r~rn ;...f size uf snnd nnd. ernvel less th.."lll 9 ::::=.. 

It cc..nt".ins c0nsi~ernblo qun.nti tie:'l of silic!l rtntl •; ther 

ins•~ lubfo uc ttur. The in?ortcd lice stcne is rmrJ an~ 

cbt~inec in 3-9 ~ size en~ contains ~ore then 95% Ccco3 
where !ls local li::io stcne ha.:::i e;nly 80}6 CoC03• Hieh Co.C03 
csntent lit:~ st(Jne is i.Jrt:tferreJ. f,,r sruiJ. lintl brick n:mu!D.ctur;;.. 

McO c;.;ntent shL·ul:.: be less thnn 3 .o%. The silic.:i. so.n::':. 

c·~nto.inine ever 75)~ silica. !:'.nJ lose in silt n.nd cdy c_ntE:nt 

is ~referred. Ilit~h Jr silica. content cives .'l better pr:.;J.uct. 

The) strenr,th ~f sanJ.-Li:.ie brick Jepen<.ls u~i"n th~ ;;iarticle size 

11nl sh~i.J~ cf sllll..:., Q.U.".Ilti ty ;_'.f li~e e..:!-~e:l, wcter c"ntent .::f 

r.:ix, ~ressure n;:i~lied nn:.L nutricl;-.vine. The ty:'a wf quality 

ccntrc,l tests hav.: tv be cnrriaJ vut is given in the f.'lluwioe 

r~r~s ~ncl ~uc.lity ccmtrol chnrts are o~inta.ined.. 
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3.2.2 

3 -

Li:i.e stcne 

(a) Che~cal testinc; 

( i) 

r •• ) 
\ l.l. 

(iii) 

Ca co
3 

ccntent as per D.S. 4550 ~art 2:1970 

(ED7A n~tho~).- daily for each consie:u:ient. 

Insoluble oa.tter as ~er B.S. 890 - weekly. 

soluble silca as ~er B.S.890 - weekly. 

(iv) loss on Ignition as per B.S.4550 peI't 2 - ·leily 

(~) Physical teotin~ 

(i) Sieve annlysi~ - Jaily for each consicnoent 

(ii) Bulk ~ensity - tlaily 

Sa.nC. 

( t'.) ?r1y.:':i cc..l testi~ 

( i) t:rr>.dinc by sieve 
, . mw. ... ysis 

(ii) Bulk density 

(iii) cl.c..y ~nu. sit by •.rolULle 

(iv) colour 

(t) Cheaic~l 

(i) Silicn content - weekly 

(ii) Carbon dioxide ~ - daily 

3.3 Lice Production 

K:.ln feed ;~ C::i.co
3 

in e•rery :Jhift 

St1oke cht".nber 

( i) ~ co2 
(ii) c' 0 ,~ 2 

(iii) 5; Cao 

Kiln out let % c~co3 Ever; hour 

3nll oill ;-~ ?aooine thru 75 nicron - every hour 

% Crco
3 

- Every hour 

Slllking rise in teo,arnture - 'tncl tioe t.'lken for 

every ohift •. 

l 
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Hy:lr".!. ted. Lic.e 

(i) D.oistu.re ~' /0 hourly 

(ii) re~ctive lio.e C:i.(OH)
2 

hourly 

(iii) c!!.r'bomte % ~er shift 

3.5 3c-.nu-li::e brick produ~tion 

3. 5. 1 

3.5.2 

SnnJ.-li.ne ::ix 

( i) 

\ii) 

% !:i.Oist:ire e~ch ~ntch for e~ch ?ross 

- :lo -

Sc.n~-liue brick s~~les are collecteJ fron e~ch ~ress for 

e~ch shift for tho fellowing properties to confol'n 

B. s. 187-1970 I !\SS 11-1970 

(i) 
(ii) 

(iii) 

(iv) 

(v) 

(vi) 

gener"'.l !'\p'LJenrnnce 

dinension::: 

veirht 

bulk density 

<lrJin;,S shrink:P.~e 

conprossive stren~th 

3.6 The hycir:')ted. li:ie is tested for the following to confom B.S .890-1972 

KSS 50 - 1974 specific~tions 

( ').) Physic~.l te::;ts 

(i) resiuue on 90 uicron sieve 

(ii) ::;ounililess ~s B.S. 890 

(iii) 

(iv) 

( ., ) 

workal.Jili ty -<lo-

bulk Jensity -io

hydr~ulic st:reneth -do-

(not !lpplic.'.J.Lle for hit;h c!Llciuo lioes) 

( 'J) Che::iicv.l tests 

( i) 

(ii) 

(iii) 

carbon dioxide ~s ?Or ASTI! C-25 

insoluble c.o.tter ns per B.S.890 

soluble silic~ ns )er - do -

(iv) Avr,ilr.ble ::.ir",e in:iox -ASTM C-25 

(·r) c,_n + !!r~ cont<)nt B.S.4550 pc.rt II 



4.J Sc.cplc CollcctiJn 

'~ "') ..,. . "' 

:.1..; S.J.ni-li:io bricks 

~ethod of sn::~lir~ is c~rried out ~s ;er 3. S. 187z1978 . 

Whereirer prt-.cticn!:le tr.ke s:>.r:::;les w!'.ile ;_u:its nre 

ooved• for ex'lnple, durine lot'iin.g c:::- unloading. 

sections of ~~liverf to bu t~ste~. 

4.1.2 s~pline fron n st~ck 

Divide "'::he str,ck into 10 re~.l or inc.,:in~rf sections 

l'\nd dr!lw 2 bricks f"!"o:: er.ch. Bricks nre t"'ken fron 

top :ml ::;ides cf sccti-m which r-.rc ~ccessit.le :-nd 

~lsa froo the insiJe of the st~ck, which will require 

4.1 .3 A nir..i:rur: of 20 bricks constitute ri. s"'cple for 

con~lete tests. iO will be required for co=pressive 

strencth test nnd 4 for d:::-yinG shrink~Ge test, 

leo.vinc 6 "S reserves for use in the event of d.~::i::.;-e. 

4.1.4 Ench s~ple of 20 shnll represent not less then 2,000 J:' 

or ncre th~n 10,000 bricks. 

4.1 .5 If sepc.r~te nsm:.ples r.re tr.ken frou Llifferent deliveries 

Hydrl).ted liue 

or p!trt consirnenents these sh"'..11 be c:i~rked. tc 

identify theo ~s such. 

keeps the brir;l:::; in dry o.nd free froo contocin:ttion 

by deleterious subst~nccs ~nd froc extre~e conditions 

of teoper!l.ture. 1·oth before ~.nd .iuring trc.nsit to the 

l~borat~I"'J nnd u.~til they nre tested. 

Method of sa.cpling of hydrnted line is cr.rried :.s par B.S.890:1972. 

,:. • 2 .1 Snopling froo strenniin notion 

where prncticrble collect ~t r disch~rge point e•G• of 

n. corr1r:;yor or sr.ck filling ::iachine hy fillinc:; ~ c,mt.'.:.irwr 

so cs to collect ~ sn~ple represent~tive of the who:e 

I 
I 
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s::. thr.t c."; tnkes <: cora of ::::i.teri·.l frci:: suLst-.,_n";.:..:-lly 

~.2.3 

cotton of the n'lss ':;oir.;_; .:J~::plod. !'}kc cores "!"; ~i...,.r.st 

~ 2 se::,,_r11te ~l".cc:s iistri:;ute·:l throughout the ::,:[·ss of tht: 

Thoro'.lghly uix the :.:iu2-k s•£ple -'.'!.n<..l re.iuce it ty using · 

n~1t less th:•n 5 k~. 

~.2.5 

:ct ltlr:st twic~ the !lr.:o:.mt requirt:cl for ~11 the tests tc te 

rcpresenbtiV<:J rls.:-.::iplo Jf ,,_bout 50 {~ ~-r'.:i ffrind it to p.:l.SS 

~25 ::icron (B.S.l10) test sieve nna ?l'.'!.ce it in ~n 11ir 

tight contniner. 

5. 'J Tsstir.£' ~.t S ~-~ D L.'.1.born.torJ 

5, 1 The s"_nd-lir.-:e brick snoples "-nd hydrnted oceli:::.e s::::iples: 

will be tostnd for specifi:~tion ns ~iven in p~r~s 

3.5.2 11nd 3.6 r.ccordint: to I:uw'.1 it/D.;:;. :Jpecific"tions. 

lhe ~est results tre reported ns per the profor::i~ ~iven 

l 

• 
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7 

r .. yir~te'l li:-:e shcul·i ':J9 seeer~ted ':~ni shcu.lG. !1.0°t ~e rele~s--..:.:l. 

fJr s~le. If ~y ~ist~ke, they h~ve ~een suDrliei the 

5.3 :'he l."'.bor·.tJrJ str.>.ff t.r.cl :..n.:»pectcrs shcu;...::.. h::V'd ccr:'.;ilete kr:o;ol1..: .. >~ 

~·-= ':he s:·ecific".tic:r.s '.'!"d th~ test :::ethoJ.::i for deter::ining 

tr ... cse rcquire:.1:.:r-.. -:~. 
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ANNEXUR E VI II 

Scheme fer Quality Control of cement and concrete products in 
Kuwait. 

1.0 Scope: This scheme is a guide for carryin out quality control 
and standardization required for certification scheme for 
cement-sand blocks and concrete bricks produced in Kuwait 
according to K.S.SlO and B.S.1180-1972 respectively. The KSS 
standard for concrete bricks is under preparation. It covers 
quality control required at v3rious stages of manufacture from 
raw materials to finished products at the factory, drawing of 
samples from the factory and testing at the S~D laboratory. 

2.0 General Information: Number of factories are producing 
cement-sand blocks and concrete bricks in the small scale 
sector and four in the large scale sector out of which two are 
established in public sector by National Industries Co. 
(N.I.C.) were visited by the expert. Good quality control 
facilities are available with the N.r.c. and the two large 
scale factories in private sector and others in small scale do 
not have any testing facilities. 

2.1 The raw material sand locally available in Kuwait, cement from 
Kuwait cement Co. and aggreates locally available from the 
qu(rries and portable water from water distillation plant are 
used. 



2.2 The manufacturing process of cement-sand/concrete blocks is as 
follows: 

Sand conforming to B.S. 882 or 1201 is obtained in lorries and 
stored in open storage yard. Sieving of the sand is rarely 
done except in one or two factories before it is conveyed to 
storage silos by belt conveyors. Ordinary portland cement 
complying to B.S. 12 or A.S.T.M. C-150 type I is received in 
bulk containers from Kuwait Cement Co. and pneumatically 
transferred to storage silos. 
Gr4•~! complying to B.s. 862 is also used when bigger blocks 
and hollow blocks are made. Automatic batching plants are 
used for weighing and mixing the raw materials: cement and 
sand, gravel and water in predetermined quantities. The 
cement-sand _grav4-water mix in moulded into blocks/bricks of 
different sizes and shapes by-Nibration and hydraulic pressure .,,......,. 
either by automatic presses (factories or by egg-laying 

,;TU.. 

machines (factory e")• The blocks/bricks are set on pallets or 
on finger cars and transported to curing yards. 

3.0 Quality Control 

3.1 Quality control is to be maintained at each stage of the 
process of production starting from 

(a) raw material and their processing 
(b) intermediate products 
(c) final products 

3.2 Quality control of raw materials: The following test are 
required to be carried out on''-·raw materials. 

"" 
Material 

Sand: 

a) grading of sand 

Test 

by sieve 
analysis as 
per B.s.s.882 

Periodic! t y 

daily 



--- --

b) Clay and silt 
in sand 

Aggregatee: 

Grading 

Cement 

Test certificates 
from supplier Kuvait 
Cement Co. 

3.3.l Concrete: 

Crushing strength 
of concrete cubes 
after 28 days 
curing. 

3.3.2 Blocks: Dimensions 
density 
vater of 
absorption 
drying 
shrinkage 
compressive 
strength 

by sedimen
tation. 

by sieves 

as per B.S. 
and A.S.T.~ 

daily 

each batch 

as per x.s.s10 and 
K.S.1180-1972 



4.0 Sample Collaction 

The method of sample collection for concrete blocks are 
carried out as per B.S. 1180-1972 and details are similar to 
that given in para 4.1 of Annexure VII. 

5.0 Testing at SMD Laboratory 

The cement sand blocks and cement . concrete blocks will be 
tested according to KSSlO and B.S.1180-1972 respectively. The 
test res~lts are reported as per the proforma indicated in 
Appendix of Annexure VII for sand-lime bricks and action taken 
as mentioned in para 5.2 of the said Annexure. 
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ANNEXURE IX 

QUESTIONAIRE FOR SOLICITING THE INFORMATION REGARDING 
INTEREST OF THE INDUSTRY IN SMD CERTIFICATION MARKING 
SCHEME. 

1. Name of the factory 

2. Address 

3. Whether the factory is in Public Sector or 
private sector? 

4. In case of private sector unit, please give the 
name and address of the owner. 

5. TYPE OF PRODUCTS PRODUCED 

6. 

a) Annual capacity of each product 
b) Production of each type of product for 

the last three years. 
c) Annual scales for the last three years 

please give total value of the products 
in K.D. 

Do your products conform to 

a) Kuwaiti Standards 
b) A.s.r.M. Standards 
c) B.S. Standards 
d) Any other Standards 

7. Have you laboratory facilities to teat your 
product according to standards? 



8. Do you depend upon the laboratories in Kuwait 
or abroad for quality control and standardization 
if you do not have adequate testing facilities? 

If so, please mention the laboratories and their 

addresses. 

9. Have you any problem in selling your products 

either in Kuwait or abroad? 

10. Do you know the advantages in obtaining KS 
certification marking scheme for your products? 

Please './'the following: 

a) Better image of your product in the market 
b) Winning consumers confidence and good will 
c) Streamling your production process by 

introduction of quality control system. 
d) Economy by introduction of quality control 

system. 
e) Preference of KS - marked good by organized 

purchasers like government agencies 

11. Are you interested in obtaining KS certification 

mark on your products? 

12. Your views on introd"ctiou of KS certification 

scheme in Kuwait· 

SIGNATURE 

NA.tot! 

DESIGNATION 

DATE 

SEAL OF ·rHE 
COMPANY 

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

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

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

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

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

I 
I 



Certi!'ie..~tion M~rks Scheme 

t. Cert.i£ication is 3 process of deteZT!rlning by independent ev:illuition 

t~t the products conform to relevant stnnda.rds. 

2. M~rking Scheme provides 

i- independent nssll?'"..nce of ~unlity 

ii- reliebility 

iii- s~fety in some cases 

J. Adv:.ntc.ges 

The ma.in ~dv:uitn~os to 

(i) M:mui'ncturers (1~) 

(=-.) Strecrnlining of production proeess ruid introudction of 

qunlity control systea. 

(b) Bottor i.Iangc of the products in the tllt:rket (inte~l &: n.bro~d) 

(c) Winning consumers good will nnd confidence. 

(ii) Consumers 

(a) Gunl'E'..ntoc of qUl\lity es per Kuwniti St:.Lndnrd 

(b) Helping in !!lllking u choice - protection from sub-std1.dGrd 

quulity product. 

(c) Free replteecitmt in their being founu to be sub-st.~nd~.rd qun.lity. 

(iii) Orenised ?urc~::! - (Government 1:gencies in pcrticul'lr) 

(~) EliCliIUtion of tho need for inspection llnd teoting of goods -

Saving time, l~bour ~nd noney. 

(b) Free replncement of oub-st:!.lld.Ard products. 

4. PRE-REQ.UISTES FOR OBTAINING LICENCE BY THE MtJM'AC'l'UEER. 

For obtcining licence for KS e111rking on the products, the following 

pre-rcquistes ~ru necess~ry for the mRnufncturer: 

(~) Full testing facelitioo ~re nvniltlble ct the f~ctory or with 

·1.ne mmiu!neturer. 

(b) products 'con!onn to Kuwaiti struidards 

(c) foronl ncceptnnce of the scheme of tauting and inspection and 

peytiont of tees. 

l 
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;. Pr::cedurc for Grcnting Licenca 

(i) 
~ 

Enquires for certification cmrl:: 

(n.) short write up of the scheoe to be supplied to the 

m~nufc.cturer. 

(b) Check list of equipoent required for testing to be supplidd. 

(ii) Registration of npplication 

(a) Application should be subtlitted in the fol'tl prescribed 

sepnrately for ench product with prescribed fees. 

A register is ccintnined as per .c.ppendix 2. A letter of 

registr:Ltion is issued. 

After receiving the npplicfl.tion nnd registrntion SMD shell ".rr=i.nge 

n prelioennry inspection. 

During inspection of the foctory the inspector will collect 

inform!ltion : 
on I"lW mnteri~ls used nnd source of supply, test certificctes 

of the supplier, s:u:ipling nnd testing nt the f~ctory. 

type of products produced, brief description of the proce~s 

hov quality control cw.intnined 

~iethod of dispos~d of substnnd~rd product 

type of p~clcing =ind rmrking, b~•.tch, d:~te etc., for identific:.-

tion. 

lo.borotory, qua.lity control sttlff 1md testing of finished 

products. 

metrology control 

sru:iple 

~ny other in!ortllltion. 

(iv) Rn.ndol!l samples will be dr!lvn by the inspector 11nd tested in the 

SMD lnbol"!ltory ns per Kuw~iti st~ndnrd.8.(Appendix 3). 

(v) Report of preli1:1intlry inspection is prepnred ~s given in n 

Appendix 4. 

(vi) All inforo~tion obtained and nftervords is to be treated as 

confidenti!ll. 
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6. A dr-..1t schoco of tooting .:l?ld in3poction which indic~tes the control 

to be mnin-:c.ined by the cD.D.ufncturor at the f'c.ctory for obt::..ining md 

o!l.intD.ining the licence is supplied to the ~lpplic:int. 

7. Then licence is gn'..nted when 

(.'.') full testing f.'.'.cili ties c.re nvdhble 

(b) s~ples confom to kuv~iti stnnd.-irds 

(c) formc.l ~cceptnnce of the schocc of testing .:uid inspection 

:ind fee received. 

8. Licence is gr!lnted for on~ ye~r for using :KS-Merle on the products. 

Prior u.pprovul of SMD is required for the design of XS-M.:irk. (Appendix 

7 !lnc!. 8). 

T::e SMD will org:mise periodic inspection visits-both suprise ruid 

pre-intiI!lnted to check the scheoe of testing. Sc.I:lples ore drawn by 

the inspectors froc production line/store for testing in the SMD 

l:lborntory. 

10. ~chnse of sru:iples !roo cnrket or consuoers nnd getting thee tested. 

11. n-A guide of tho proliilenary inspection report is given in Appendix 4. 

b- Gene~l schece of testing and Inspection to be followed is given 

in Appendix 5. 

c- A guide on the outline of Ruport of Periodic Inspection by SMD 

Inspector io given in Appendix 9. 

12. ~!,!~~2 : on receipt o! report froc Inopector SMD any t.".ke :iction 

o.s follows: 

:!.) issue l.l. warning to the licensee ~sking to recove the lapses. 

b) suspond ~rking the product tecpornrily if the schece is not 

opor.:ited o&tisfactorily. 

c) issue notice for c~ncallntion of licence when the lnpses ~re 

norious or roptitivo ncture ond cnncollntion after due notioe. 

I 
I 
I 

• 
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13. Ranow~l of Licence : 

The licence is ~newed for t!llother one yecr after receipt of renev~l 

.'lpplicntion with fees ~rovided thnt 

P./BH. 

(n) the perfor.:i~nce of the licence is satisfnctorj 

(b) proper r.ction t~.ken to reuovt: the la"PSes 

If there is soce lccuzw. in perforonnce 

(~.) licence u."'.y uot be renewed 

(b) renew~l o:::.y be deferred ~.nd licensee cskcd to recove dr."l.vb~cks. 

(c) c~y bo rencucd for lioitcd period nnd the inspection c~y be tightened. 

All cooplo.ints !I.re investig~.ted on priority to onintnin credi t~bili ty 

of the ocrk. Free repLri.cecent of defective c.f.l.terirl by the licence cs 

is cnrried out according to the result of investie~tion • 
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