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FOREWORD 

 
Construction Industry Development Board (CIDB Malaysia) is a statutory body enacted under the Act 520 in 1994. Its 

mission is to develop Malaysian Construction Industry towards global competitiveness. To support that mission, a 

number of functions were formulated and one of them is to encourage the improvement of construction techniques 

and materials. Under that function, CIDB is to carry out assessment and appraisal of innovations of any kind of 

product and technology related to construction and to publish its finding, in the form of Technical Opinion. 

 

This Technical Opinion will provide a reference to the relevant / interested parties in the construction industry. CIDB 

assess innovation based on application and evaluation by its Technical Opinion. Applicants may use it as a 

supporting document for regulatory and approving authorities, architects, engineers and others in dealing with the 

new products and technologies. 

 

This Technical Opinion is prepared on behalf of CIDB by The Technical Expert Panel on construction products, 

construction material and technology in Construction Industry. The Technical Expert Panel was set-up by CIDB and 

its members are drawn from experts that represent relevant sectors in the construction industry. 

 

This Technical Opinion has been modelled based on international recommended practice.  
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GENERAL PROVISIONS 

 

The purposes of this report are to assist respective parties concerned both applicant and granting approval authority, 

includes specification and also use of the subject. This report shall not be considered as approval. 

 

Special note should be taken of the provisions and limitations set out and the period of validity of the Technical 

Opinion. 

 

Technical Opinion is initially given a term of validity of three (3) years from the date of issue in the expectation that, 

after that period, the subject will no longer be an innovation. They can be reviewed within the first (12) twelve months 

and again as necessary during the life of the products or system described in the document. The limitation on the 

validity of the opinions should not be interpreted as implying a similarly limited life expectancy of the products or 

system described in the Technical Opinion. However, if experience shows poor overall standard of quality or 

performance, the Technical Opinion will be withdrawn. 

 

The legitimacy and validity of the Technical Opinion can be verified at office of CIDB Head Office. 

 

CIDB and the Technical Expert Panel shall accept no responsibility for the quality and performance of the products.  

 

This document must not be duplicated in any form without permission from CIDB. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer 

While every effort is made to ensure accuracy of the information presented in this report, neither the Technical Expert 

Panel nor its Secretariats or CIDB can accept responsibility for any loss or damage incurred in connection with the 

use of the contents. 
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Definition 

 

Technical Opinion Programme: A programme that initiated by CIDB with the aim to evaluate products, 

materials, components or system with regard to, but not limited to IBS. It 

normally covers wide range of innovative products to be used in local 

construction industry 

Technical Expert Panel:    Individuals selected based on their expertise in brick, Industrialize Building 

System (IBS), architecture and masonry. 

Proven Interlocking Brick:  Standard sizing bricks for all building works that provides homes and 

buildings with a cooler and quieter environment. 

 

Abbreviation  

 

CIDB   Construction Industry Development Board 

CREAM  Construction Research Institute of Malaysia 

UPM  Universiti Putra Malaysia  

SIRIM  Standard and Industrial Research Institute of Malaysia 

PAM  Persatuan Arkitek Malaysia 

IBS  Industrialized Building System 

MKRM  Makmal Kerja Raya Malaysia 

JBA  Jabatan Bekalan Air 

PIB  Proven Interlocking Brick 

PEBSB  Proven Engineering Block Sdn. Bhd 

MS  Malaysian Standard 

BS  British Standard 

ISO  International Standard Organisation 

AS / NZS  Australian Standard adopted as New Zealand Standard 

BS EN  British Standard adopted as European Standard 

ASTM  American Standard Test Method 

QA / QC   Quality Assurance / Quality Control   

XRF  X-Ray Fluorescent 

PFA  Pulverised Fuel Ash 

COA  Certificate of Analysis 

 

Symbols 

 

g  gram 

kg  kilogram 

mm  millimetre 

cm  centimetre 

m  metre 

mm
2  

millimetre square 

cm
2  

centimetre square 

cm
3  

centimetre cube 

m
3  

metre cube 

%  percentage 

<  not more than 

>  not less than 

dB  decibel 

N  Newton 
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1.0 IDENTIFICATION 

 

1.1 Name of Product 

Proven Interlocking Brick (PIB) 

 

1.2 Country of Origin 

Malaysia 

 

1.3 Dates of Evaluation 

18
th
 December 2012  : First meeting of Technical Expert Panel 

23
rd

 January 2013  : Site Visit to Proven Engineering Block Sdn Bhd and  

presentation of product by the Applicant 

(Note: Refer to Appendix J – Site Visit Photos) 

 

1.4 Purpose 

The purpose of Proven Interlocking Brick (PIB) is to provide homes and buildings with a 

cooler and quieter environment. As it is in standard sizing, it will make the construction site 

neat, clean and organised. It is claimed to be as an alternative product for clients who are 

looking for inexpensive, less labour intensive and faster project completion. 

 

1.5 Applicant & Address 

Proven Engineering Block Sdn. Bhd (formerly known as CKYJ (M) Sdn Bhd) 

No 11, Medan Setia 1, 

Plaza Damansara, Bukit Damansara, 

50490 Kuala Lumpur, 

Malaysia. 

Contact Telephone :  03 – 6034 2513 / 03 – 6034 2522 

Fax    :   03 – 2093 2546   

Website    :   www.provenholding.com  

   

1.6 Manufacturer & Address 

Proven Engineering Block Sdn. Bhd 

Lot 1245, Jalan Kundang, 

Kawasan Perindustrian Kundang, 

48020 Rawang,  

Selangor Darul Ehsan. 

Malaysia 

Contact Telephone :  03 – 2093 2703  

Fax    :   03 – 2093 2316   

Website    :   www.provenholding.com 

http://www.provenholding.com/
http://www.provenholding.com/
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2.0 DESCRIPTIONS 

 

2.1 General Descriptions of Product  

Proven Interlocking Brick (PIB) system is a system consisting of cement bricks (solid with 

grooves) which are manufactured with interlocking function consist of male and female joint. 

They are designed in such a way that each piece connects with its adjacent one, so that 

structurally they are all dependent on each other and able to stay in place. The system 

incorporated tongue and groove technology into the building components as a means to 

reduce the need of skilled construction workers. The product is manufactured and supplied 

by Proven Engineering Block Sdn Bhd (PEBSB). 

 

2.2 Element of Product  

2.2.1. Series and sizing 

PIB consist of several series as shown in Table 2.1: 

 

Table 2.1: Series and Sizing 

No Series Nominal Size  

(Length x Width x Height) 

1 Full Interlocking Brick 200 mm x 100 mm x 100 mm 

2 Half Interlocking Brick 100 mm x 100 mm x 100 mm 

3 Service Interlocking Brick 200 mm x 100 mm x 100 mm 

 

(Note: Refer to Appendix A – Product Certification by SIRIM QAS, Part A) 

 

2.2.2. Materials 

The bricks were processed from the following materials respectively as in Table 2.2: 

 

Table 2.2: Product Materials 

No. Materials 

1. 

2. 

3. 

4. 

5. 

Cement 

Aggregate (10mm) 

Quarry dust 

Sand 

Tap water 

 

(Note: Refer to Appendix A – Product Certification by SIRIM QAS) 
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2.2.3.  Adhesive 

The adhesive used is skim grip white thin bed adhesive. It is a pre-blend of white 

Portland, specially sized inert aggregates and approved chemical additives. It is 

cement based adhesive for clay / cement bricks, cement / light weight blocks and 

tiles. It is claimed to have good workability and strong adhesion. 

 

2.3 Usage Application  

Proven Interlocking Brick is used as an alternative from normal bricks in building and house 

construction. The system incorporates “tongue and groove” technology into the building 

components. 

 

2.4 Usage Limitation 

This PIB system is more suitable for non-load bearing wall by itself. For application of load 

bearing wall, PIB system has to be incorporated with columns and beams as integral part of 

the wall.   

 

2.5 Usage Advantages 

The advantages of using PIB System are as follows: 

 The use of modular coordination and standard sizing allow flexibility to integrate with 

other IBS system. 

 It has interlocking system and simplified the tedious and time-consuming traditional 

brick-laying tasks.  

 It allows accuracy up to ± 1.5 mm 

 The process of production promotes the adoption of sustainable construction with 

generation of only minimal material wastage hence, less clean up at site. 

 The product used recycled materials in each batch of production which are Quarry 

Dust and Aggregate. 

 

2.6 Installation Method  

 

2.6.1. Method Statement 

Prior to installation, the following steps are taken as mentioned in the Method of 

Statement. The steps are as follows: 

 

2.6.1.1. Proven Interlocking Brick System  

i. Decide the house size and built up areas that is intended to build. 

ii. Place order of bricks as per design drawing 

iii. Cast foundation 

iv. Ensure all starter bars are placed correctly 

v. Ensure all underground pipes are placed in position 
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vi. Cast floor slab and wait for it to harden 

vii. Setting out of block position 

viii. Check materials delivered at site 

ix. Check completed floor level and height variance in the completed slab 

x. Laying first course using correct strength mortar mix. 

xi. Continue with second course 

xii. Grouting if columns 

xiii.  Bond beam construction 

 

(Note: Refer to Appendix B – Method Statement of PIB) 

 

2.6.1.2. Application of Skim Grip White Thin Bed Adhesive 

i. Ensure surfaces are sound, clean and free from any contamination 

materials 

ii. Mix the powder with about 35% to 40% of clean water for laying of 

bricks / blocks and 18% to 20% for laying of tiles. 

iii. Thoroughly mix using an electric drill with stirrer attachment until the 

mix is homogenous 

iv. Apply onto the bricks or blocks with a notch trowel or a dispenser. 

  

  (Note: Refer to Appendix C – Skim Grip White Thin Bed Adhesive Description) 

 

2.7 Technology / Skill Required 

The system makes it possible for unskilled workers to effectively and efficiently install this 

system within a week’s training. 

 

2.8 Special Conditions for Usage and Installation 

 

2.7.1. Storage 

The brick is cured for 24 hours after production. Bricks stored on site should be 

covered and kept off the ground. Pallets are arranged based on ‘first in first out’ 

system.  

 

2.7.2. Installation 

If roof trusses is to sit on the bond beam, make sure all the holding down bars are in 

correct position and securely braced. 

 

2.9 Inspection and Maintenance 

Not provided by the Applicant, 
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3.0 BASIS OF APPRAISAL 

 

3.1 Check on Document Received from Proven Engineering Block Sdn. Bhd. 

Copies of the following documents were received from PEBSB to confirm appraisal of the 

products.  

3.1.1. Test report on the material: 

The test reports on the material can be referred in section 4.2 

3.1.2. Detailed Illustration of PIB 

Detailed illustration of PIB is attached in Appendix D 

3.1.3. Method statement 

Method statement to apply PIB system is attached in Appendix B 

3.1.4. QA/QC Flow Chart 

QA/QC Flow Chart is attached in Appendix E 

 

 

4.0 STANDARDS, SPECIFICATIONS AND TESTS. 

 

4.1 Material Standards and Specifications 

4.1.1. The technical composition for material aspect is shown in Table 4.1: 

 

Table 4.1: Material Technical Composition 

No. Material Type Technical Data 

1. Cement a) Pulverised fuel ash cement 

b) Portland fly ash cement 

a) Certified to MS 1227: 2003 

b) Certified to MS 522: Part 

1: 2007 (CEM II/A-V 52.5N) 

2. Quarry dust Granite quarry dust Size: < 5.0 mm 

3. Aggregate Granite aggregate Size: 10 mm 

4. Sand Mining sand Size: < 5.0 mm 

5. Water Tap water Supplied by JBA 

    

(Note: Refer to Appendix A – Product Certification by SIRIM QAS) 

 

4.1.2. The technical properties for finished product is shown in Table 4.2: 

Table 4.2: Finished Product Technical Properties 

No. Property Technical Data 

1. Model Full Brick 

2. Density 2000  kg/m
3
 

3. Nominal size 200 mm x 100 mm x 100 mm ( L x W x H) 

4. Sound properties Sound Reduction Index : 49 db 
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No. Property Technical Data 

5. Water absorption 7.1% 

6. Water : cement ratio 1 : 9 

7. Moisture content of mix 15% to 21% 

8. Gap size from tongue to groove  1 mm 

 

(Note: Refer to Appendix F – Test reports) 

 

4.1.3. The technical properties for adhesive is shown in Table 4.3: 

 

Table 4.3: Skim Grip White Thin Bed Adhesive Technical Properties 

 

No. Property Technical Data 

1. Colour  White 

2. Density 1.4 g / cm
3
 

3. Thickness 3 mm 

4. Coverage 3.5 kg – 4.5 kg / m
2 
using notch trowel 

5. Opening time about 20 minutes 

6. Initial setting time 5 hours 

7. Compressive strength 170 kg / cm
2
 

8. Bonding strength 0.20 N / mm
2
 

9. Storage  6 months if product is stored in cool dry  

place 

10. Packing  40 kg per bag 

  

(Note: Refer to Appendix C – Skim Grip White Thin Bed Adhesive Product Description) 

 

4.2 Type of Tests 

The following type of tests has been carried out by the applicant in accordance with 

acceptable International Standards. The tests are shown in Table 4.4: 

Table 4.4: Type of Tests 

Element Type of Test 

 

Finished Product  

(Proven Interlocking Brick) 

 

i. Fire Insulation Test 

ii. Product Specification Test 

 Dimensional deviation 

 Strength 

 Drying shrinkage 

iii. Sound Insulation Test 

iv. Water Absorption Test 

v. Compressive Strength Test 
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Element Type of Test 

 

Material: 

a) Cement 

b) Quarry dust 

c) Aggregate 

d) Coarse Sand 

 

 

i. Sieve Test 

ii. Setting time Test 

iii. Soundness Test 

iv. Compressive Strength Test  

(Cement mortar) 

v. Chloride Test 

vi. Sulphate Test 

vii. Proportion of P 

 

 

Thin Bed Adhesive 

 

i. Pull Off Strength 

 

 

(Note: Refer to Section 4.4 for Test Results and Section 6.1 for Reference Standards used) 

 

4.3 Additional Test Conducted  

Proven Engineering Block Sdn. Bhd is to notify to the Technical Expert Panel Committee on 

any additional test conducted (if any) other than those mentioned in 4.2. 

 

4.4 Summary of Test Results Provided by Proven Engineering Block Sdn Bhd. 

The following test results have been summarised from the documents provided by the 

Applicant. 

 

4.4.1. Fire Resistance Test 

Fire Resistance Test for the product Precast Concrete Masonry Unit (Cement Brick 

Solid with Groove) was conducted by SIRIM QAS Sdn. Bhd. The results are shown 

Table 4.5: 

 

Table 4.5: Fire Resistance Test  

Fire Resistance 

Test 
Reference Standard Results Unit 

Integrity 

BS 476: Part 22: 1987 

130 minutes 

 

Insulation 

 

130 minutes 

 

Note: Average thickness of plastering at the time of testing is 9.5 mm 

 

(Note: Refer to Appendix F (1) – Test Report for Fire Resistance Test) 
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4.4.2.  Product Specification Test: 

Product Specification Test of the brick was conducted by SIRIM QAS International 

Sdn Bhd. The nominal size of sample is 200 mm x 100 mm x 100 mm. The results 

are as shown Table 4.6: 

 

Table 4.6: Product Specification Test Results. 

Reference Standard used: BS 6073 – Part 1: 1981 

Type of test Specification Results Unit 

Dimensional 

Deviation 

 

Length:  

+ 4 mm 

- 2 mm 
200  mm 

 

Height: 

+ 2 mm 

- 2 mm 

 

100 mm 

Thickness: 

+ 2 mm 

- 2 mm 100 mm 

 

Strength 

 

 

The average crushing strength of 

ten masonry units shall be: 

a) Not less than G and 

b) Not less than 6.7 N/mm
2 

as 

calculated from 0.9G + 0.62 s 

11.8 N/mm
2
 

Drying Shrinkage 

 

The average shall not exceed 

0.06% 

 

0.03 % 

 

(Note: Refer to Appendix F (2) – Test Report for Product Certification) 

 

4.4.3. Sound Insulation Test 

Sound Insulation Test of the brick was conducted by SIRIM QAS International Sdn 

Bhd. The nominal size of sample is 200 mm x 100 mm x 100 mm. The size of the 

wall installed to perform the test has a dimension of 3.60 meter (height) x 2.80 meter 

(width). Both sides of the wall were plastered with thickness of 5 mm. The results are  

shown in Table 4.7: 
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Table 4.7: Sound Insulation Test Results 

Reference Standard 
Sound reduction 

(Average Results) 
Unit 

ISO 140 – 3 : 1995 49 dB 

(Note: Refer to Appendix F (3) – Test Report for Sound Insulation Test) 

 

4.4.4. Water Absorption Test 

Water Absorption Test of the brick was conducted by SIRIM QAS International Sdn 

Bhd. The nominal size of sample is 200 mm x 100 mm x 100 mm. The method used 

is Clause 9.2: Cold Water 24 hour’s immersion test as stated in AS/NZS 4456.14: 

2003. The results are shown in Table 4.8: 

 

Table 4.8: Water Absorption Test 

Reference Standard 
Water Absorption 

(Average Results) 
Unit 

AS/NZS 4456.14: 2003 7.1 % 

 

(Note: Refer to Appendix F (4) – Test Report for Water Absorption Test) 

 

4.4.5. Pull-Off Strength Test 

Pull-Off Strength Test of the adhesive was conducted by SIRIM QAS International 

Sdn Bhd. A 300 mm x 300 mm x 40 mm of concrete slab with thin bed-adhesive 

overlay was used as test sample. The results are shown in Table 4.9: 

 

Table 4.9: Pull-Off Strength Test Results 

Reference Standard Average Results Unit 

ASTM D4541: 1995 
 

0.22 N/mm
2 

 

(Note: Refer to Appendix F (5) – Test Report for Pull - Off Strength Test) 

 

4.4.6. Compressive Strength Test 

Determination of compressive strength of the bricks was performed by Makmal Kerja 

Raya Malaysia (MKRM). A total of nine (9) samples were tested with nominal size of 

200 mm x 100 mm x 100 mm. The test results are shown in Table 4.10: 
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Table 4.10: Compressive Strength Test Results 

Reference Standard 
Compressive strength 

(Average results) 
Unit 

BS EN 772 – 1: 2000 11.87 N / mm
2 

    

(Note: Refer to Appendix F (6) – Test Report for Compressive Strength Test) 

 

4.4.7. Sieve Test Analysis 

Sieve test analysis was performed internally by the applicant during Quality Control 

process.  

(Note: Refer to Appendix F (7) for the detailed results.) 

 

4.4.8. Physical Properties test 

The test was conducted by Lafarge Cement on the concrete. The material used is 

Portland Fly Ash Cement.  The test results are shown in Table 4.11: 

 

Table 4.11: Physical Properties Test Results 

Properties 
Reference 

Standard 

 

Specifications Results Unit 

Setting Time 

 

MS 522 - Part 5: 

2007 

 

 

Not less than 45 

 
120 minutes 

 

Soundness: 

Expansion 

 

 

MS 522 - Part 5: 

2007 

 

Not more than 10 
1.0 mm 

Compressive 

Strength 

 2 days 

 

 28 days 

 

MS 522 – Part 3: 

2007 

 

 

Not less than 20 

 

Not less than 52.5 

 

 

23.6 

 

62.0 

N/mm
2
 

 

(Note: Refer to Appendix F (8) – Test Report for Physical and Chemical Properties of Cement) 
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4.4.9. Chemical composition 

 The test was conducted by Lafarge Cement on the material,  Portland Fly Ash 

Cement.  The test results are shown in Table 4.12: 

 

Table 4.12: Chemical Composition Results. 

Properties 
Reference 

Standard 

 

Specifications Results Unit 

Chloride  
MS 522 – Part 4: 

2007 

 

Not more than 0.1 

 

0.02 % 

 

Sulphate  

 

In – House Test 

Method (XRF 

Analysis) 

 

Not more than 3.5 2.85 % 

 

Proportion of PFA  

 

MS 1227 : 2003 – 

Appendix A 3.2 

 

N/A 11 % 

 

(Note: Refer to Appendix F (8) – Test Report for Physical and Chemical Properties of Cement) 
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5.0 DESIGN 

 

5.1       Illustration of Proven Interlocking Brick 

Detailed technical drawing of PIB System is attached in Appendix D – Detailed Illustration of 

PIB. 

 

5.2 Structural Design Analysis  

Design analysis and calculation is not provided by Applicant 

Please contact Applicant for further details 

 

5.3 Design Capacities 

 Design capacities is not provided by Applicant 

Please contact Applicant for further details 

 

6.0 COMPLIANCE TO INTERNATIONAL/ MALAYSIAN STANDARDS  

 

6.1 Product Tests Standard 

A series of tests performed were in compliance with International Standards and equivalent. 

The standards are shown in Table 6.1: 

 

Table 6.1: Standards for All Type of Tests Reported 

No. Type of tests reported Standard 

(Reference from documents received from the Applicant) 

 

1. 

 

 

Fire Resistance Test 

BS 476 - Part 22: 1987 
 
Fire tests on building materials and structures. - 
Method for determination of the fire resistance of 
elements of construction (general principles) 

 

 

2. 

 

Sound Insulation Test 

ISO 140-3:1995 

 

Acoustics-Measurement of Sound Insulation in 

Buildings and of Building Elements - Part 3: 

Laboratory Measurements of Airborne Sound 

Insulation of Building Elements 

 

 

3. 

 

Sound Insulation Rating 

ISO 717-1: 1996  

Acoustic Rating of sound insulation in buildings 

of building elements - Part 1: Airborne sound 

insulation 

 

4. 

 

Water Absorption Test 

AS/NZS 4456.14:2003 
 
Masonry Units, segmental pavers and flags – 
Methods of Test Methods 14 : Determination 
water absorption properties 
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5. 

 

Compression Test 

BS EN 772 – 1: 2000  

 

Methods of test for masonry units. Determination 
of compressive strength 

 

6. 

 

Dimensional Deviation 

BS 6073 – Part 1 : 1981 
 
Precast Concrete Masonry Units 
Method for specifying for Precast Masonry Units 
 

 

7. 

 

Strength 

BS 6073 – Part 1 : 1981 
 
Precast Concrete Masonry Units 
Method for specifying for Precast Masonry Units 
 

 

8. 

 

Drying Shrinkage 

BS 6073 – Part 1 : 1981 
 
Precast Concrete Masonry Units 
Method for specifying for Precast Masonry Units 
 

 

9. 

 

 

Setting Times 

MS 522 – Part 5 : 2007 
 
Determination of Setting Times and Soundness 
 

 

10. 

 

Soundness : Expansion 

MS 522 – Part 5 : 2007 
 
Determination of Setting Times and Soundness 
 

 

11. 

 

Compressive Strength 

MS 522 – Part 3 : 2007 
 
Determination of Strength 
 

 

12. 

 

Chemical Composition 

 Chloride % 

 Sulphate % 

MS 522 – Part 4: 2007 
 
Chemical Analysis of Cement 

13. Pull-Off Strength (Thin Bed 

– Adhesive) 

ASTM D 4541:1995 
 
Standard Test Method for Pull-Off Strength of 
Coatings Using Portable Adhesion Testers 
 

14. Sieve Analysis ASTM C33 / C33M – 11a 
 
Standard Specification for Concrete Aggregates 
 

15. Sieve Analysis MS 29:1995 
 
Specification for Aggregate from Natural 
Sources for Concrete. 
 

16. Proportion of PFA (Portland 

Fly Ash) 

MS 1227 : 2003 
 
Specification for Portland pulverised-fuel ash 
cement 
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7.0 QUALITY ASSURANCE / QUALITY CONTROL 

 

7.1. QA / QC plan  

This document is important to ensure quality in production is observed at all time during 

process of production of the product. QA/QC flow chart is attached in Appendix E – Quality 

Control Flow Chart 

 

7.2. QC Check Points and Frequency 

QC plan was performed in various check points. The check points and frequency are shown 

in Table 7.1: 

 

Table 7.1: QC Check Points and Frequency 

 

No 

 

Item Inspected 

 

Test / Inspection 

 

Frequency 

1. Cement Verification of COA: 

a) Type 

b) Certified to MS 1227 

 

 

Once / month 

2. Aggregate Sieve analysis Weekly 

 

3. Quarry dust Sieve analysis Weekly 

 

4. Sand Sieve analysis Weekly 

 

5. Mixed materials Mixing composition of 

every material 

 

Every mix 

6. Green Brick Dimension check: 

a) Length 

b) Width 

c) Height 

 

Visual / Appearance 

4 times / day 

7. Finished product a) Dimension 

b) Density 

c) Compressive 

strength 

1 day age (3 samples) 

 

14 days and 28 days 

age (10 samples) 

 

(Note: Refer to Appendix A – Product Certification by SIRIM QAS) 
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8.0 VALIDITY OF OPINION 

 

8.1. Condition  

The Technical Opinion Report given here was based on International and Malaysian 

Standard. All results and test reports were issued from Accredited Laboratories. The 

assessment is only focusing on the performance and quality of Proven Interlocking Brick 

System (PIB) product but not on the structural performance of the system. 

 

The recommendations are based on and limited to available information provided by the 

applicant.  

 

8.2. Recommendations from Technical Expert Panel  

a) IBS Certificate on Modular Coordination to be applied to any certified certification 

body according to MS 1064 - Guide to Modular Coordination in Building. 

b) Eco – Labelling certification to be applied to any certified certification body. 

c) Thermal insulation test and penetration properties of the brick have to be tested. 

d) Can be considered under IBS system for Innovation, if and only if pre-assembled on 

factory site and lifted the whole structure to the construction site.  

e) Individually, the Applicant should increase the size of the brick to meet IBS 

specification in MS 1064 – Part 10.  

f) All design submission to approving authorities must be certified by local Professional  

Engineers.   

g) Design calculations to be verified by local Professional Engineers. 

 

8.3. Withdrawal 

In the event of non-compliance to International Standards or any other equivalent standards 

will lead to withdrawal of this opinion.  

 

8.4. Term of Validity 

The recommendation is valid for three (3) years from the issuance of this Technical Opinion 

Report subject to the validity of the existing Test Certificates. This report is valid from May 

2013 to April 2016. 
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APPENDIX F (1-5) 

 
 

 

TEST REPORT 
from SIRIM QAS International Sdn Bhd 

 

1. Fire Resistance Test 

2. Product Certification Test 

3. Sound Insulation Test 

4. Water Absorption Test 

5. Pull – Off Strength Test 

 

 













































































 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F (6) 

 
 

 

 

TEST REPORT 
from Makmal Kerja Raya Malaysia 

 

6. Compressive Strength Test 
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TEST REPORT 
from Proven Engineering Block Sdn Bhd 

 

7. Sieve Test 
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TEST REPORT 
from LAFARGE Cement Sdn. Bhd 

 

8. Physical and Chemical Properties  
of Portland - Fly Ash Cement 
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PRELIMINARY TECHNICAL OPINION  

ASSESSMENT REPORT 

 

 

 

Performed by: 

Construction Institute of Malaysia 

at Makmal Kerja Raya Malaysia 

 

 

 

Assessment Performed for: 

Proven Holding Sdn. Bhd. 

 

 

 

 

Product: Interlocking Brick 

Full Interlocking Brick: 100 x 100 x 200mm 
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Manufacturer/ Applicant :  Proven Engineering Block Sdn. Bhd 

     No. 11 Medan Setia 1, 

     Plaza Damansara, 

     Bukit Damansara, 

     50490 Kuala Lumpur. 

 

Product    : Precast Concrete Masonry Unit (Cement Brick Solid  

with Groove) 

 

Method    :  Comparison through visual observation for the construction  

of 2sqm of wall using interlocking brick against common 

brick in terms of time duration. 

 

Description of sample  : A non-load bearing wall partition system was constructed  

with cement bricks (solid with groove) interlocked together 

and bonded by thin cement and sand mortar on the 

23/4/2012. The bricks were sampled by Construction 

research Institute of Malaysia (CREAM) on 19/4/2012. Full 

description of test specimen and construction of the brick 

wall are detailed in Page 4 of this report. 

 

Brand: PROVEN ENGINEERING  Model: FULL BRICK 

 

Nominal size: 200mm (l) x 100mm (w) x 100mm (h) 

 

Date of assessment  : 23rd April 2012 

 

 

 

 

 

Approved by             : 
 

 

 

…………………………….. 

SYED HAZNI ABD. GANI 

Test Engineer 

Construction Research Institute of Malaysia 
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Applicant : Proven Engineering Block Sdn. Bhd 

 

Summary :  A specimen of a full interlocking brick has been subjected accordance the  

construction speed test through observation method by recording the 

speed of construction using the interlocking brick compared with sand 

brick to build a 2m2 non-load bearing wall.  

 

The non-load bearing brick wall partition system consisted of cement 

bricks (solid with groove); each size of interlocking brick is 196mm (l) x 

100mm (w) x 100mm (h). The bricks were interlocked together and 

bonded by thin layer of cement and sand mortar at 1:3 ratios.  

 

The bricklaying work was conducted by semi-skilled student from 

Akademi Binaan Malaysia (ABM) at Makmal Kerja Raya Malaysia 

(MKRM), and was observed by representative from Proven Holding Sdn. 

Bhd. and researchers from CREAM.  

 

The test was started at 11.29 am and was concluded after the 12.42 pm.  
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1.  PURPOSE OF TEST 

To compare the speed of construction for 2m2 non-load bearing wall between of Proven 

Engineering interlocking brick and common sand brick. 

 

2. TEST SPECIMEN 

 

2.1 Product Description 

 

500 pieces (1 pallet) of cement bricks (solid with groove) were submitted to CREAM on 

20th April 2012. The brick was manufactured with interlocking function consist of male 

and female joint as shown in Figure 1.0. The nominal size of cement brick was 200mm 

(l) x 100mm (w) x 100mm (h). The bricks were said to be processed from the following 

materials and proportioned respectively as stated: 

 

No. Materials Mix Ratio (One Mix) 

1. 

2. 

3. 

4. 

Cement 

Aggregate (10mm) 

Quarry dust 

Sand 

90 kg 

200 kg 

110 kg 

650 kg 

 

The above descriptions of the products were provided by the applicant. 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 1.0: Full Interlocking Brick 

200mm (l) x 100mm (w) x 100mm (h) 
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2.3 Description of Test Specimen 

 

The test specimen of 2x1m non-load bearing wall was constructed consist of full 

interlocking brick as illustrate on Figure 2. The brick was interlocked and slot in using 

cement mortar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For interlocking brick, a half brick provided by applicant was used for the edge of the 

non-load bearing wall when required as it was part of the applicant product, but for 

common sand brick, there is no half brick is used for the edge of non-load bearing wall. 

 

Inspection was carried out during the construction of the non-load bearing brick wall 

system to verify on interlocking brick speed of construction compared to conventional 

bricks. The construction of both interlocking brick and sand brick wall arranged and 

carried out by two Akademi Binaan Malaysia’s (ABM) student. 

 

 

 

 

1
m

 

2m 

Figure 2.0: Illustration of 2x1m Non-Load Bearing Wall 
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3.0 THE WALL CONSTRUCTION TEST 

 

3.1 Conditioning of the Construction 

 The construction was conducted outside of the laboratory during a normal weather (hot 

& humid) 

 

3.2 Date of assessment  

 23rd April 2012 

 

3.3 Witnesses of the Test 

 

i. Representative from Proven Holding. Sdn. Bhd. 

 Mr. Azha bin Mohd Noor 

 

ii. Representative from CREAM   

 Mr. Syed Hazni Abd. Gani  (Test Engineer) 

 Mr. Mohd Rahimi bin A. Rahman (Researcher) 

  

3.4 Construction 

 The following procedure depict the wall construction program 

i. Briefing on the method of installment for the interlocking brick by applicant 

representative to the bricklayers. 

ii. Preparation of the cement and mortar as required for each specimen 

iii. Mark one line on the ground as reference for the bricklayer to ensure the walls 

parallels to each other. 

iv. The construction of the two walls was started simultaneously. The time and the 

process were recorded with a video camera.  
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v. The time for the construction is stopped when one of the 2x1m non-load bearing 

wall specimens is constructed completely. The time duration to complete the 

construction is recorded. 

 

4.0 RESULTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 

4.1 The time taken to complete the construction of non-load bearing by interlocking 

brick is 1 hour 13 minutes and height of wall for each of specimen was recorded 

and the result show on the following Table 1.0: 

 

Interlocking Brick Sand Brick 

104 cm 50cm 

  

 

Figure 3.0:  Construction progress for 2x1m of non-load 

bearing wall after completed observed in 73 minutes 

 

SAND BRICK 

 
INTERLOCKING BRICK 

 

Table 1.0: Height of non-load bearing wall for each of specimen after wall for interlocking 

brick completed construct in 1 hour 13 minutes 
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4.2 It was observed that the use of mortar to bond the interlocking brick is less 

compared the used of mortar for sand brick.  

 

4.3 It was observed that, although the installer for interlocking brick is semi-skilled, 

he was able to carry out and construct the wall faster than installer for the sand 

brick wall 

 

4.4 It was observed that the slot in and interlocking construction process using the 

interlocking brick is much easier compared with sand brick.  

 

4.5  The availability of interlocking half brick product allows the construction of the 

wall faster as it eliminates the brick cutting process. 

 

 

5.0 CONCLUSIONS 

 

The construction of wall using interlocking brick product is much faster compared 

to sand brick. The interlocking brick also used less mortar consumption 

compared to sand brick that used a brick laying method. The slot in and 

interlocking system allow the construction process much easier and can be 

carried even by a layman.  

 

6.0 LIMITATIONS 

 

The construction process will be governed by the skills and experienced of the 

bricklayers. 
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PRELIMINARY STUDY 

 

 

 

1.0 THE SCOPE OF THIS STUDY 

 

1.1 The scope of this preliminary study is to determine the characteristics, 

benefits and innovative features of interlocking bricks 

 

 

2.0 INTRODUCTION

 

2.1 The term Industrialised Building System (IBS) is defined by the Construction 

Industry Development Board (CIDB) as construction technique in which 

components are manufactured in a controlled environment (on or off site), 

transported, positioned and assembled into a structure with minimal additional 

site works. The term is however, cover very wide scope which include the 

application of onsite systems and one can not distinguished it properly with 

conventional practice. Many IBS technologies coexist with onsite work in 

hybrid construction and so demarcating what constitutes IBS practice is 

problematic.  

 

2.2 While other terms used globally to represent construction industrialisation 

(offsite construction, offsite manufacturing and Modern Method of 

Construction) are often relates to innovative solution, current definition by 

CIDB includes low-tech solutions and other of practices which already become 

common and not substituting conventional practices. The terms and 

classifications provided by the CIDB were also misinterpreted as a system 

limited only for construction of buildings, while IBS can be interpreted as an 

approach or process used in making construction less labour-oriented and 

faster as well as fulfilling quality concern.  

 

2.3 Furthermore, the broader view of IBS could be about the changing of 

conventional mindset, championing human capital development, developing 

better cooperation and trust, promoting transparency and integrity. 

 

2.4 Worthnoting, IBS is also not about sizing and dimension. The use of Modular 

Coordination (MC) nonetheless is encouraged to improve constructability and 

standardisation.  

 

2.5 There is a consensus among the practitioners and researchers alike, that the 

definition and classification need to be evolved and incorporates with global 

views and understanding. The definition and classification of offsite, offsite 

construction, modern method of construction, offsite manufacturing, offsite 

production, pre-assembly and prefabrication, therefore are need to be 
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examined. It gives a different perspective and enriches one understanding on 

IBS concept as whole. One should also need to understand the level of 

industrialisation (mechanisation, automation and robotics) to define IBS. 

 

2.6 In this case, the definition on certain system should be revised and improvised 

as the new innovation are keeping evolved time to time. It is time for the 

industry to accept the new innovation product which has same or better 

advantages with other IBS products.  

 

 

3.0 EXISTING DEFINITION ON IBS  

 

3.1 To redefine IBS, one should look into the existing definitions and other 

definitions within the context of IBS. 

 

3.2 To date, there has been no one commonly-accepted or agreed definition of 

IBS worldwide. However, there are a few definitions by researchers who 

studied in this area previously were found through literature. The report has 

compiled the definition of IBS from 20 literatures of local and international 

researchers from 1971 – 2009. The definitions are listed and analysed in 

Appendix A.  

 

3.3 In general, IBS definitions had been classified into two categories;  

 

3.3.1 Method, approach and process  

3.3.2 Product, system and technology 

 

3.4 Fifteen authors have defined IBS as a method, approach and process. Only 

five authors defined IBS as a product, system and technology. The preliminary 

analysis revealed that IBS is not necessarily restricting its scope to the final 

product which is a system but it could involve the processes which lead to the 

production of the system and its construction application.  

 

3.5 From IBS definitions compiled in Appendix A, one can observe that the 

definitions are consisting of six different characteristics of IBS which are: 

 

3.5.1 Industrialised in production 

3.5.2 Transportation and assembly technique 

3.5.3 Fabrication and mass-production 

3.5.4 Structured planning and standardisation  

3.5.5 Process integration 
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4.0 INTERLOCKING BRICKS  

 

 

4.1 Interlocking bricks - as the name suggests locks itself with other bricks and it 

is these interlocks which give strength to the wall. They are designed in such a 

way that each piece connects with its adjacent one, so that structurally they 

are all dependent on each other and able to stay in place. This makes these 

bricks much longer lasting, and often they can be interlocked without the use 

of any bonding agents. The system incorporated tongue and groove 

technology into the building components as a means to reduce the need of 

skilled construction workers. Interlocking brick is a proven solution to 

construct affordable housing worldwide particularly in India and Africa.  

 

4.2 In term of characteristics, interlocking bricks has several advantages 

compared to normal bricks:  

 

4.2.1 Interlocking bricks use modular sizing. The use of modular 

coordination and standard sizing allow flexibility to integrate with other 

IBS system thus encourage participation from manufactures and 

assemblers to enter the market, thus reducing the price of IBS 

components 

 

4.2.2 As oppose to normal brick, interlocking bricks has interlocking system 

comparable to LEGO system. The tedious and time-consuming 

traditional brick-laying tasks are greatly simplified by the usage of 

these effective alternative solutions. It also allows accuracy up to ± 1.5 

mm 

 

4.3 Method, approach and process of constructing building using interlocking 

bricks has similarity to IBS product which has same or better advantages with 

other IBS product. Based on the characteristics of IBS, the preliminary analysis 

of interlocking bricks are as follows:  

 

4.3.1 Industrialised production – Interlocking brick is produce offsite using 

the machineries. This is in line with government aspiration to move our 

industry towards mechanisation.  The production of interlocking brick 

uses the following machineries:  

 

 Automatic Block Machine – QT4-15 (Jiangsu Tengyu 

Manufacturing Co. Ltd)  

 Automatic Block Machine – QT4-15 (Jiangsu Tengyu 

Manufacturing Co. Ltd) 

 

4.3.2 Transportation and assembly – It can be manufactured and assemble 

at site, which can contribute to save transportation cost. It also can be 

pre-assembled at factory and transported to the site in small 
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interlocking brick form or in wall panel form, which give advantages of 

flexibility to suit with transportation capability. 

 

4.3.3 Cost effectiveness – The interlocking bricks are simply lock into each 

other and there is no need to further use adhesives such as cement 

and sand which contribute to 3 to 4 times faster in project completion 

and save the project overhead and project financing 

 

4.3.4 Fabrication and mass-production – Produce in a factory or offsite with 

superior quality control, accuracy in manufacture provides speed of 

construction & job site accuracy. Dimension accuracy up to ± 1.5 mm 

 

4.3.5 Structured planning and standardisation - The use of engineering brick 

was in line with MC is a concept of coordination of dimensions and 

space where buildings and components are dimensioned and 

positioned in a basic unit or module known as 1M which is equivalent 

to 100 mm, as stipulated in MS 1064.  

 

4.3.6 Progress integration - The use of modular coordination and standard 

sizing allow flexibility to integrate with other IBS system thus 

encourage participation from manufactures and assemblers to enter 

the market, thus reducing the price of IBS components 

 

4.3.7 Adaptability & Flexibility – Interlocking bricks eliminate disadvantages 

of IBS due the limitation for future renovation works as required by the 

end user. With interlocking bricks, the renovation work can be carried 

out and does not required heavy machine like crane to operate it which 

enable ‘Do it Yourself’ (DIY) construction and this was in line with 

Open System concept promoting by IBS Centre. It also can be 

manufactured at factory into required form (customization), either in 

brick form or as wall panel in combination form at factory which will 

have more IBS Score compared in block form. 

 

 

5.0 INNOVATION FEATURES OF INTERLOCKING BLOCK 

 

5.1 The construction method of using conventional bricks has been revolutionised 

by the development and usage of interlocking system. The tedious and time-

consuming traditional brick-laying tasks are greatly simplified by the usage of 

these effective alternative solutions.  

 

5.2 Interchangability concepts towards the adoption plug & play concepts which 

offers flexibility for the products to integrate with other IBS system 

 

5.3 The processes of producing the material incorporates the concept of 

mechanisation  
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5.4 The process of production promotes the adoption of sustainable construction 

with generate only minimal material wastage mean less clean up at site. 

 

5.5 The final product gives excellent heat and sound insulation contribute to 

environmental friendly and energy saving  

 

5.6 Ease of renovation (DIY concept) construction and house extension works (not 

required crane).  

 

5.7 The bricks can act as wall panel in combination form to be pre-assemble at 

factory or offsite (this is stipulated as an attribute of IBS in IBS Score) 

 

 

6.0 BENEFITS OF THE INCLUSION OF INTERLOCKING BRICK AS IBS TO THE 

OVERALL EFFORT BY CIDB TO PROMOTE  IBS  

 

6.1 The construction industry is an established industry with many deep-seated 

and culturally-embedded practices, so the introduction of anything perceived 

as new or different faces barriers. Small players lack financial backup and not 

able to set up in-house manufacturing plants as it involves very intensive 

capital investment. The contractors need to cover the amortised cost of 

setting up a prefabrication yard, as well as the variable costs of manufacturing 

components and of their on-site assembly. 

 

6.2 Therefore, IBS system in Malaysia shall not be limited to high advanced 

technologies and mass-production concept. The engineering brick system is 

one of the simplest, flexible and most versatile systems that can be used by 

many in the industry. The followings are benefits of encouraging engineered 

interlocking bricks as part of IBS:  

 

6.2.1 In applying pre-cast construction, enormous capital cost would involve 

which include set up the plant, supplying machinery and moulds.  The 

interlocking bricks offer some sort of low cost IBS with low capital 

investment, where many contractors and manufactures (especially 

Bumiputera) can be involved in the industry.  

 

6.2.2 Interlocking bricks is the easiest way of adopting IBS and can easily 

penetrating construction market. However, there is need for skilled 

designers to design engineering brick than can capitalise the benefit of 

IBS. The engineering brick system depends on modular dimension at 

design stage, is also comparable to LEGO system.  

 

6.2.3 The use of modular coordination and standard sizing allow flexibility to 

integrate with other IBS system thus encourage participation from 
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manufactures and assemblers to enter the market, thus reducing the 

price of IBS components 

 

6.2.4 Interlocking bricks applies load bearing wall by incorporating the 

columns and beams as integral part of the wall for all types of houses 

(up to 5-storey in high). The amount that can be saved on a wall can 

range from 10% to 30% as compared to conventional with additional 

less foundation cost. The save in cost is in line with one of the IBS 

Roadmap 2011-2015 pillars which is to create a financially sustainable 

IBS industry that balances users’ affordability and manufacturers’ 

viability. Suitable for mass- produced, affordable housing program. 

 

6.2.5 Interlocking bricks give up to 3 times faster in construction of walls, 

columns & beams compared to conventional method. Faster 

construction give a major advantage to commercial clients and 

sopporting government policy to build 10,000 affordable housing in 

2012.  

 

6.2.6 The system makes it possible for unskilled workers to effectively and 

efficiently install this system with as little as a week’s training. 

 

 

7.0 RECOMMENDATION  

 

7.1 The definition of IBS on certain systems should be revised and improvised as 

the new innovation are keeping evolved time to time. It is time for the 

industry to accept new innovative product which has same or better 

advantages with other IBS product.  

 

7.2 This preliminary report recommends that based on its characterisation, 

benefits and innovation potential of interlocking bricks, it should be given 

consideration by CIDB to be included as one of IBS product under 

innovation/hybrid cluster. 

 

7.3 However, interlocking bricks products in the market that would like to be listed 

as IBS products by CIDB, it shall need to undergo Technical Opinion (TO) 

programme. The evaluation under the TO shall considers the followings:  

 

7.3.1 Level of innovation  

7.3.2 Processes involve from design to assembly 

7.3.3 Level of industrialisation (the process of producing the bricks shall 

incorporate the concept of mechanisation)  

7.3.4 Overall benefits to the construction industry 

7.3.5 Sustainability attributes  
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7.3.6 The ability of the brick to act as a wall panel and to be preassemble 

offsite (as stipulated in IBS Score as IBS)  

 

 

8.0 ADDITIONAL REMARKS  

 

8.1 There is still no specific definition or standard in Malaysia to represent IBS 

block work system produced by the CIDB. There are various systems that can 

be categorize as block works which have been proven give an advantages 

reducing cost, ease installation, fast and reduce labour by replacing tedious 

and time consuming traditional bricklaying. 

 

8.2 The dimension and sizing issue can be neglected and as depends on the 

design as long as the brick is measure using modular coordination (MC) and 

as long as the process give benefits to the users.  

 

 

 

 

Prepared by  

Construction Research Institute of Malaysia (CREAM)  
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SITE VISIT PHOTOS 

Date  : 23rd January 2013 

Factory Site : Kawasan Perindustrian  

Kundang, Rawang, Selangor 

Company : Proven Engineering Block Sdn. 

Bhd. 

 



APPENDIX J: SITE VISIT PICTURE 

 

 
Picture 1:  
Proven Interlocking Block Sdn Bhd factory site at Rawang, Selangor. 

 

 
Picture 2:  
Raw materials are transferred into hopper before they are mixed. 

 

 
Picture 3:  
The bricks are produced using highly automated machine. 
 

 

 
Picture 4:  
A worker is stacking the finished product. 



 

 
Picture 5:  
The bricks are stacked on rows of rack for drying. 

 

 
Picture 6:  
Finished products are wrapped in plastic. 

 
Picture 7:  
One of the machines used in the factory. 

 
Picture 7:  
Group photo with Tn. Hj. Mohd Sufian Hashim, Corporate Director of Proven 
Holding 
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