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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 of the product, 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 lightweight concrete, 

Industrialize Building System (IBS), and composite wall. 

ECO Lightweight Composite /  A composite wall systems that use high density autoclaved Calcium Silicate 

Concrete Wall: board in-filled with lightweight aerated concrete.  

 

    

 
Abbreviation  
 
ASTM  American Standard Test Method 

BS  British Standard  

BS EN  European Standard with UK Annex  

CIDB   Construction Industry Development Board 

CREAM  Construction Research Institute of Malaysia 

ELCW  ECO Lightweight Composite / Concrete Wall  

GESB  Green Enhancement Sdn Bhd 

ISO  International Standard Organisation 

IBS  Industrialized Building System 

MS  Malaysian Standard 

OPC  Ordinary Portland Cement 

PTAC  Perunding TAC 

QA  Quality Assurance 

QC  Quality Control 

STC  Sound Transmission Class 

SIRIM  Standards and Industrial Research Institute of Malaysia Berhad 

UBC   Uniform Building Code 

UKM  Universiti Kebangsaan Malaysia 

UNITEN  Universiti Tenaga Nasional 

 

Symbols 
 

g  gram    kPa  kiloPascal 

dB  decibel    hrs  hours 

K  Kelvin    W  Watt    

kg  kilogram    mm  millimetre 

cm  centimetre   m  metre  

mm2  millimetre square   cm2  centimetre square 

m2  metre square   cm3  centimetre cube 

m3  metre cube   %  percentage 

N  Newton 
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1.0 IDENTIFICATION 
 

1.1 Name of Product 
ECO Lightweight Composite / Concrete Wall (ELCW) 

 

1.2 Country of Origin 
Raw Material (Calcium Silicate)   : China 

Other material and Fabrication  : Malaysia 

 

1.3 Dates of Evaluation 
29th March 2013  : First meeting of Technical Expert Panel and presentation  

from the Applicant 

29th April 2013  : Second meeting of Technical Expert Panel 

3rd June 2013 : Third meeting of Technical Expert Panel and site visit 

15th July 2013 : Fourth and final meeting of Technical Expert Panel 

 

1.4 Purpose 
The purpose of ECO Lightweight Composite / Concrete Wall (ELCW) is to provide 

alternative from traditional masonry wall to using composite wall in construction.  

 

1.5 Applicant & Address 
Green Enhancement Sdn Bhd 

Lot 37672, Jalan 3/37A, 

Kawasan Industri Taman Bukit    

Maluri,Kepong,  

52100 Kuala Lumpur, Malaysia 

Contact Telephone :  03 – 6274 7969 

Fax    :   03 – 6272 7021  

Emel     :  genhance@gmail.com    

   

1.6 Manufacturer & Address 
Green Enhancement Sdn Bhd 

Lot 1905, Jalan Kuari, 

Kampung Baru Kuang, 

48050 Kuang,  

Selangor Darul Ehsan,  

Malaysia 
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2.0 DESCRIPTION 
 

2.1 General Description of Product  
ECO Lightweight Composite / Concrete Wall (ELCW) system is a system consisting of high 

density autoclaved Calcium Silicate Board in-filled with lightweight aerated concrete. The 

product is manufactured and supplied by Green Enhancement Sdn Bhd (GESB). 

 

2.2 Element of Product  
2.2.1. ECO Board 

ECO Board is manufactured from pure quartz powder and quick lime together 

with Ordinary Por t land Cement (OPC) under high temperature and 

autoclaved under high pressure.   

 

2.2.2. ECO Lightweight Aerated Concrete Infill 

ECO Lightweight Aerated Concrete Infill is a patented non-toxic lightweight 

mortar containing no gas-forming chemicals and sand and aggregate – 

free.  
(Note: Please contact Applicant for further details) 

 
2.3 Usage Application  

ECO Lightweight Composite / Concrete Wall used as an alternative from traditional 

masonry wall in building and house construction. The composite wall system uses high-

density autoclaved calcium silicate board complete with lightweight aerated concrete infill.  

 
2.4 Usage Limitation 

It is more suitable for internal partition and non-load bearing wall only.  
(Note: Please contact applicant for further details.) 

 

2.5 Usage Advantages 
The advantages of using ELCW System are as follows: 

• Superior surface finish with completed wall is ready for painting, tiling, carpeting and 

other architectural finishes. 

• Superior fire rating with a minimum rating exceeds 4 hours. 

• Superior thermal insulation because the aerated concrete contains cementations 

compound that provides up to 10 times thermal insulation. 

• Provides adequate sound insulation as tested to ISO 140-3: 1995.  
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2.6 Summary of Performance Comparison 
The summary of performance comparison between ECLW and other types of wall is shown 

in Table 2.1: 

 

Table 2.1: Summary of Performance Comparison 
 
 

Summary Of Performance Comparison : Unreinforced Masonry Wall 

Type Characteristics 

ECLW 
- 102mm thickness 

Solid Concrete 
- 115mm 
thickness 

Clay Brick 
- 115mm 
thickness 

1 
Density – kNm

-1
 2.14 

superior lightweight 
floor loading 

7.25 6.75 

2 Fire-rating – hrs 4 hours minimum 
superior fire-rating 

3-4 1.0 

3 Acoustic Insulation – STC dB 41-43 
superior sound 

absorption 

40-45 35-40 

4 Thermal Insulation – m
2
K/W 1.02 

superior thermal 
resistance class 

0.064 0.19 

5 Shrinkage movement – mm/m -0.2 
superior drying 

shrinkage stability 

-0.7 +1.8 

Conduit, piping & internal 
fixtures 

Concealed before infill 
superior versatility 

Concealed before 
infill 

Hacking and re- 
plaster 

thereafter 

External fixtures Rotary drill, conventional 
concrete anchor 

superior versatility 

HD rotary drill, 
conventional 

concrete anchor 

Light duty / 
chemical 

anchor only 

Installation 20~25m
2
/man-day 

superior speed
10~15m

2
/man-day 4~7m

2
/man-day

1  based on a typical 3000mm height wall 
2 in accordance with BS 476 : Pt4 SIRIM Test Reference J20111280260 (Report No.2011FE0338) – ECO wall 
sample returns the highest fire-rating class under prevalent construction type & category 

3  STC index ASTM E90 measured as a sound absorption index in dB – the higher the index the better the absorption 
properties (tested in accordance with ISO 140-3 :1995) 

4.Thermal resistance measures the insulation properties – the higher the value, the better the insulation properties 
5  Shrinkage movement up to 1 year to occur : reference of shrinkage from Australian Masonry Manual 

 

Note:  This statement is as claimed by the Applicant. The applicant does not provide all the relevant certification on the comparative 

results upon request. For further details, please contact the Applicant.  Refer to Appendix A – ECO Lightweight Wall, A 

Technical Brief. 
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2.7 Installation Method  
 

2.7.1. Method Statement 

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

Statement. The installation procedures are as follows: 

 

2.7.1.1. GI Framing Installation 
i. Marking out the wall position  

ii. Install top and bottom GI Guide Rail (Head and Bottom Track) with 40  

 mm raw plug 3 nos at 1220 mm spacing centre to centre 

iii. Mount vertical GI Framing Rail (Stud) and check for verticality 

iv. Mount fit – out framing for doors, window, mechanical and electrical  

 openings. 

 
2.7.1.2. ECO Board Installation 

i. Position and fix internal ECO Board to GI framing and check for 

verticality 

ii. Position and fix external ECO Board to GI framing  and check for 

verticality 

 

2.7.1.3. ECO Lightweight Infill Concreting 
i. Install custom metal form (330 x 1220 mm) against completed ECO 

Board 

ii. Install horizontal bracing with MS channel at 450mm vertical run 

ready to fix tie-rods 

iii. Fix 3 layers of 350 mm (in length) tie-rods (3nos 10Φ at 450mm 

spacing centre to centre) 

iv. Mix ECO Lightweight Infill concrete with measured water quantity to 

form a consistent mortar.  

v. Aerated  foam  is  then injected into the  lightweight mortar mix and 

pumped through aeration machine for concreting purposes 

 
(Note: Refer to Appendix B – ECO Lightweight Composite / Concrete Wall Installation and Procedures) 

 
2.8 Technology / Skill Required 

The system allows the reduction of skilled labours to effectively and efficiently install this 

system with average installation wall of 20 to 25 m2 / man – day. 

 

 

 



 

    5 
 

2.9 Special Conditions for Usage and Installation 
 

2.9.1. Storage 

Dry storage area is required. 

 

2.10 Inspection and Maintenance 
Upon completion of concreting works, the following procedural works and inspections are 

required to complete the installation of the system. The procedures are: 

 

2.10.1. Striking off metal form 

i. Striking off is consistent with the requirement of a normal concreting works 

for side-form.  H owever, an 18-hour set is recommended before the metal 

form is completely removed. 
ii. Tie-rods are removed thereafter and duly grouted with conventional mortar 

mix. 

iii. Boards are inspected for any hollow by drilling the board to expose the 

lightweight infill and injecting suitable liquid-based adhesive. The drilled holes 

are re-grouted after the inspection. 
 

2.10.2. In-filled Mortar Mix 

i. The purpose of this procedure is to clean and tidy up any in-filled mortar during 

concreting. 
ii. Any damaged surface shall be treated ready for architectural treatment to 

ensure the smoothness of the wall surface.  
iii. A 50mm joint fibre tape (typically Fiberglass Mesh which is suitable for 

drywall)  to be applied over the treated joint before a final skim coated is 

applied to ensure  all  board  joints are flushed  with  plaster-based 

compound. 

 
2.10.3. Final Surface Inspection 

i. Final surface inspection is crucial in order to ensure consistency. 
ii. Surface is ready for final architectural treatment 7 days after installation. 

 
(Note: Refer to Appendix B – ECO Lightweight Composite / Concrete Wall Installation and Procedures) 
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3.0 BASIS OF APPRAISAL 
 

3.1 Check on Document Received from Green Enhancement Sdn. Bhd. 
Copies of the following documents were received from GESB 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 ELCW 

Detailed illustration of ELCW is attached in Appendix C 

 

3.1.3. Method statement 

Method statement to apply ELCW system is attached in Appendix B 

 

4.0 STANDARDS, SPECIFICATIONS AND TESTS. 
 

4.1 Material Standards and Specifications 
 
4.1.1. The Technical Composition for Material Aspect  

The applicant does not provide the technical composition for material aspect upon 

request. For further details, please contact the Applicant 

 

4.1.2. The Technical Properties for the System  

The technical properties for the system are shown in Table 4.2: 

 

Table 4.2: ECLW System Technical Properties 

No. Property Technical Data Compliance of Standard 

1. Thickness  102 mm and 150 mm N/A 

2. Density 600 - 750  kg/m3 N/A 

3. Fire rating minimum 4 hours BS 476 Part 21 

4. Water cement ratio maximum 0.48 BS 8110 Table 3.4 

5. Minimum cement 450 kg/m³min  UBC 1997 
Table 19-A-2 & 4 

6. Thermal insulation 0.18 m² k/W ISO 8990 

7. Sound Insulation STC 41~43 dB ASTM E90 

 

(Note: Refer to Appendix D – ECLW System Catalogue) 
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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 4.3: 

 
Table 4.3: Type of Tests 

Element Type of Test 

 
ECO Board (without infill) 

 
i. Compressive Stress Test 
ii. Fire Propagation Index Test 
iii. Surface Spread of Flame Test 
iv. Dimensional Stability Test 
v. Apparent Density Test 
vi. Dimension and Tolerance Test 

(Length and Width) 
vii. Flatness and Squareness Test 
viii. Water Absorption Test 

 
Element Type of Test 

 
ECO Light Weight Concrete Wall System 
 

 
i. Compressive Strength Test  
ii. Fire Resistance Test 

 
 

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

 

4.3 Additional Test Conducted  
Green Enhancement 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 Green Enhancement Sdn Bhd. 
The following test results have been summarised from the documents provided by the 

Applicant. 

 

4.4.1. Compressive Stress Test  

Five (5) pieces of samples with specimen size of 200 mm x 200 mm x 6.0 mm were 

received by SIRIM Sdn Bhd. The results are shown in Table 4.4: 

 

Table 4.4: Compressive Stress Test  

Type of Test Reference Standard Average Results Unit 

Compressive Stress 
at 10% BS EN 826 : 1996 1.807 kPa 

Note:  1. Refer to Appendix E (1) – Test Report for Compressive Stress Test 

    2. Declared value by manufacturer. 
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4.4.2.  Fire Propagation Index Test: 

Fire Propagation Index test was conducted by SIRIM QAS International Sdn Bhd on 

three (3) pieces of ECO Board. The measured size of sample is 225 mm x 225 mm x 

6.19 mm. The results are as shown Table 4.5: 

 

Table 4.5: Fire Propagation Index Test  

Type of test Reference Standard 
 

Index 
 

Results Unit 

 
Sub-index 

i1 
 
 

1.4 N/A 

 
Sub-index 

i2 
 

0.7 N/A 

 
Sub-index 

i3 
 

0.5 N/A 

Fire Propagation 
Index 

 
 
 
 
 
 
 
 

BS 476 : Part 6 : 1989 

 
Fire 

Propagation 
Index , I 

 

2.6 N/A 

 

(Note: Refer to Appendix E (2) – Fire Propagation Index Test) 

 

4.4.3. Surface Spread of Flame Test 

Surface spread of flame test of the product was conducted by SIRIM QAS 

International Sdn Bhd. Six (6) pieces of ECOBoard with measured dimension of 270 

mm x 885 mm x 6.24 mm were tested with the smooth face side exposed to the 

specified heating condition of the fire test. The results are  shown in Table 4.6: 

 

Table 4.6: Surface Spread of Flame Test 

Reference Standard Classification Unit 

BS 476: Part 7 : 1997 Class 1 N/A 

 

(Note: Refer to Appendix E (3) – Test Report for Surface Spread of Flame Test) 
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4.4.4. Dimensional StabilityTest 

Dimensional Stability Test Report was issued by SIRIM QAS International Sdn Bhd. 

The method used is BS EN 1604: 1996. The results are shown in Table 4.7: 

 

Table 4.7: Dimensional Stability Test  

Reference Standard Requirements 
Test Results 

(Average) 
Unit 

Relative changes in 

length : 

 

not exceed 1.0% 

 

 

 

 

0.04 
% 

Relative changes in 

width: 

 

not exceed 1.0% 

 

 

 

0.03 % 
BS EN 1604: 1996 

Relative changes in 

thickness: 

 

not exceed 1.0% 

 

 

 

0.46 % 

 

Note: 1.Refer to Appendix E (4) – Test Report for Dimensional Stability Test 

         2. Declared value by manufacturer. 

 

4.4.5. Apparent Density Test 

Apparent Density Test Report was issued by SIRIM QAS International Sdn Bhd as 

part of the thermal insulation requirements. The results are shown in Table 4.8: 

 

Table 4.8: Apparent Density Test  

Reference Standard Average Results Unit 

BS EN 1602 : 1997 
 1232.0 kg/m3 

 

Note: 1.Refer to Appendix E (5) – Test Report for Apparent Density Test 

               2. Declared value by manufacturer. 
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4.4.6. Bending Strength Test 

Determination of bending strength test report was issued SIRIM QAS International 

Sdn Bhd.  A total of ten (10) samples were tested with specimen size of 80 mm x 

150 mm x 6 mm. The test results are shown in Table 4.9: 

 

Table 4.9: Bending Strength Test  

Reference Standard Direction Average Results Unit 

Parallel direction 

 

9135.9 

 

kPa 

Transverse 

direction 

 

9689.8 

 

kPa BS EN 826: 1997 

 

Mean Bending 

Strength 

 

9412.9 

 

kPa 

   Note: No test should be less than the declared level of 5000 kPa 
Note: 1.Refer to Appendix E (6) – Test Report for Bending Strength Test 

                2. Declared value by manufacturer. 

 

4.4.7. Dimension and Tolerance Test 

This test was performed SIRIM QAS International Sdn Bhd to compare the actual 

dimension with the declared dimension. The test results are shown in Table 4.10: 

 

Table 4.10: Dimension and Tolerance Test 

 
Reference Standard 

 
Specification Average 

Results Unit 

 
Length:  
+ 3 mm 
- 3 mm 

2440        
(0 mm) mm 

 
Width: 
+ 3 mm 
- 3mm 
 

1220 
(+1 mm) mm 

 
 
 
 
 
 
 

BS EN 822: 1994 

 
Thickness: 
+ 3 mm 
- 2 mm 

6.150 
(0 mm) mm 

 (Note: Refer to Appendix E (7) – Dimension and Tolerance Test Report.) 
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4.4.8. Flatness and Squareness Test 

The test was conducted on three (3) ECOBoard by SIRIM QAS Sdn Bhd. The test 

results are as shown in Table 4.11: 

 

Table 4.11: Flatness and Squareness Test  

Properties Reference 
Standard 

 
Deviation 

Specifications 
 

Results Unit 

Squareness 
i) length and width 
 
ii) thickness 
 

 
BS EN 824: 1994 

 

 
Not exceed 6 mm/m 

 
Not exceed 6 mm 

 
0 
 
0 

 

 
mm/m 

 
mm 

 
 
Flatness 
 

 
BS EN 825: 1994 

 

 
Not exceed 6 mm 1.0 mm 

 
(Note: Refer to Appendix E(7) – Flatness and Squareness Test Report) 

 

4.4.9. Water Absorption Test 

 The test report was issued by SIRIM QAS International Sdn Bhd.  The test results 

are shown in Table 4.12: 

 

Table 4.12: Water Absorption Test 

Reference Standard 
Water Absorption 
(Average Results) 

Unit 

BS EN 1609: 1997 2.4 kg / m2 

 

Note: 1.Refer to Appendix E (8) – Test Report for Water Absorption Test 

                2. Declared value by manufacturer. 

 

4.4.10. Compressive Strength Test 

The test was conducted on three (3) cubes of concrete specimens by SIRIM QAS 

International Snd Bhd. The test results are shown in Table 4.13: 

 
Table 4.13: Compressive Strength Test 

Properties Reference 
Standard Average Results Unit 

Compressive 
Strength 

MS 26 : Part 2 : 
1992 3.5 N/mm2 

 

(Note: Refer to Appendix E (9) – Compressive Strength Test Report) 



 

    12 
 

 

4.4.11. Fire Resistance Test 

The wall partition system with dimensional size of 3000 mm x 2960 mm x 101 mm 

was tested for Fire Resistance Test by SIRIM QAS International Sdn Bhd. The test 

results are as shown as in Table 4.14: 

 

Table 4.14: Fire Resistance Test  

Fire Resistance 
Test Reference Standard Results Unit 

Integrity 250 minutes 

 
Insulation 

 

BS 476: Part 22: 1987 

250 minutes 

 

(Note: Refer to Appendix E (10) – Fire Resistance Test Report) 

 

4.4.12. Sound Insulation Test 

The wall system was installed to test opening and sound insulation test was 

performed by SIRIM QAS International Sdn Bhd. The test results are as shown as in 

Table 4.14: 

 

Table 4.14: Sound Insulation Test  

Test Reference Standard Results Unit 

Sound Insulation 
Test 

 
ISO 140-3: 1995 42 dB 

 

(Note: Refer to Appendix E (11) – Sound Insulation Test Report) 
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5.0 DESIGN 
 

5.1       Illustration of ECO Lightweight Composite / Concrete Wall  
Detailed technical drawing of ELCW System is attached in Appendix C – Detailed Illustration 

of ELCW. 

 

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. 

 

 

Compressive Stress Test  

BS EN 826 : 1996 
 
Thermal insulating products for building application 
– Determination of compression behaviour 
 

 

2. 

 

Fire Propagation Index Test 

BS 476 : Part 6: 1989 
 
Fire Test on Building Materials and Structures 
Part 6: Method of Test for Fire Propagation for 
Products 
 

 
3. 

 
Surface Spread of Flame 
Test 

BS 476: Part 7 : 1997 

Fire Test on Building Materials and Structures 
Part 7: Surface Spread of Flame Test 
 

 
4. 

 

Dimensional Stability Test 

BS EN 1604: 1996 
 
Thermal insulating products for building application 
– Determination of dimensional stability under 
specified temperature and relative humidity. 
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5. 

 

Apparent Density Test 

BS EN 1602 : 1997 
 
Thermal insulating products for building application 
– Determination of apparent density 
 

 

6. 

 

Bending Strength Test 

BS EN 826 : 1997 
 
Thermal insulating products for building application 
– Determination of bending behaviour 
 

 

7. 

 

Dimension and Tolerance 

Test 

BS EN 822 : 1994 
 
Thermal insulating products for building application 
– Determination of length and width 
 

 

8. 

 

Squareness Test 

BS EN 824 : 1994 
 
Thermal insulating products for building application 
– Determination of squareness 
 

 

9. 

 

 

Flatness Test 

BS EN 825 : 1994 
 
Thermal insulating products for building application 
– Determination of flatness 
 

 

10. 

 

Water Absorption Test 

BS EN 1609 
 
Thermal insulating products for building application 
– Determination of short term water absorption by 
partial immersion 
 

 

11 

 

Compressive Strength Test 

MS 26 : Part 2: 1991 
 
Method of testing concrete. 
Part 2: Method of testing hardened concrete. 
 

 

12 

 

Fire Resistance Test 

BS 476: Part 22: 1987 
 
Methods for determination of the fire resistance of 
non-load bearing element of construction 
 

 

13 

 

Sound Insulation Test 

ISO 140 – 3 : 1995 
 
Acoustics Measurement of Sound Insulation in 
Buildings and of Building Elements 
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7.0 QUALITY ASSURANCE / QUALITY CONTROL 

 
7.1. QA / QC plan  

QA / QC plan is not provided by Applicant 
Please contact Applicant for further details 

 

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 ECO Lightweight Composite 

/ Concrete Wall System (ELCW) product but not on the structural performance of the 

system.  

 

Should this Technical Opinion Report and the Applicant’s claims were inconsistent, the 

relevant approved standards should be of precedence The recommendations are based on 

and limited to available information provided by the applicant.  

 

8.2. Recommendations from Technical Expert Panel  
The recommendations are made after a thorough evaluation was conducted by the 

Technical Expert Panels. The recommendations are: 

a) It is more suitable for internal partition and non-load bearing wall only.  

b) The non-toxic claims of the infill mortar should be verified with approved test 

standards. 

 

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 

September 2013 to August 2016. 
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Introduction 1 
 
 
 
 
1.0 INTRODUCTION 

 
1.1  Product Brief 

 

ECO Lightweight Concrete Wall system uses the best 
technology can offer : high-density autoclaved calcium silicate 
board complete with state-of-the-art lightweight aerated concrete 
infill. It is essentially a composite wall replacing traditional 
masonry wall. 

 
Where ECO Board provides the perfect cast-in form for a perfect 
external  finish,  the   aerated  concrete  infill  provides  the  ideal 
bonding with ECO Board and returns good mechanical strength 
and superior thermal, sound and fire-rating performance. 

 
1.2  Product Benefits 

 
ECO Lightweight Concrete Wall is a breakthrough in the science 
of lightweight concrete technology. It is totally inorganic and 
incombustible with properties designed to exceed the industrial 
norms : 

 
 Superior surface finishes 

- Completed wall ready for painting, tiling, carpeting and other 
architectural finishes. 

 Superior fire-rating 
- ECO Lightweight Concrete Wall comes with a minimum fire-   
  rating exceeding 

4 hours and is also designed for load-bearing. 
 Superior Thermal & sound insulation 
- ECO patented lightweight mortar  contains modified 

cementitious compound provides remarkable  thermal 
insulation  up  to  ten  times  while  the  acoustics  properties 
exceeds that of the conventional brickwall. 

 Superior weather-resistant 
- ECO Lightweight Concrete Wall exceeds  UBC 1997  &      
  BS 8110 under extreme exposure with cement content 

exceeding 500kg/m3. 
 
 
 
 
 
 
 
 



Product Characteristics 2 
 

 
 
2.0 PRODUCT CHARACTERISTICS 

 
2.1  ECO Board 

 
ECO Board is manufactured from pure quartz powder, quick lime 
together with OPC under high temperature and autoclaved under 
high pressure to achieve the standards that  commensurate with 
international  accreditation.  Low  carbon  and  a  focus  on  green 
building material remains the pursuit that compels the production 
of quality that exceeds the highest industrial standards. 

 
 Asbestos-free 
  Global Manufacturer Certificate Accreditation 
 ISO9001 – 2000 Quality and Management System Certification 
 ISO1182, GB 8624-1997 & BS 476 Industrial Grade Certificate 
 SGLS Environmental Standard & Certification Accreditation 

 
2.2  ECO Lightweight Aerated Concrete Infill 

 
ECO Lightweight Aerated Concrete Infill is a patented 
lightweight mortar containing no gas-forming chemicals or agents, 
sand and aggregate-free and completely non-toxic. 

 

The air-entrained discontinuous cellular structure provides 
remarkable thermal insulation up to ten times while the acoustics 
properties exceeds that of the conventional brickwall. 

 
 Ultra-fine low density wall - up to 30% brickwall loading 
 Sand-free construction 
- Patented mortar producing highly stable air-entrained mortar 

mix and no gas-forming chemicals or agents. 
 Ultra low water / cement concrete mix 
- Complies with UBC 1997 & BS 8110 under extreme exposure 

 Superior fire-rating 
- Fire-rating exceeding 4 hours (minimum) 

 Superior thermal & sound insulation 
- Provides remarkable thermal insulation up to ten times that of 

conventional brickwall 
 Superior versatility & construction speed up to five times that of 
conventional brickwall 
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Product Characteristics 2 
 
 

2.0 PRODUCT CHARACTERISTICS 
 

2.3  Summary of Performance Comparison 
 

 

 
Summary Of Performance Comparison : Unreinforced Masonry Wall 

Type Characteristics 

ECO Wall 
- 102mm thk 

Solid Concrete 
- 115mm thk 

Clay Brick 
- 115mm thk 

1 Density – kNm-1 2.14 
superior lightweight 

floor loading 

7.25 6.75 

2 Fire-rating – hrs 4 hrs minimum 
superior fire-rating 

3-4 1.0 

3 Acoustic Insulation – STC dB 41-43 
superior sound 

absorption 

40-45 35-40 

4 Thermal Insulation – m2K/W 1.02 
superior thermal 
resistance class 

0.064 0.19 

5 Shrinkage movement – mm/m -0.2 
superior drying 

shrinkage stability 

-0.7 +1.8 

Hacking and re- 
plaster 

thereafter 

Conduit, piping & internal 
fixtures 

Concealed before infill 
superior versatility 

Concealed before 
infill 

External fixtures Rotary drill, conventional 
concrete anchor 

superior versatility 

HD rotary drill, 
conventional 

concrete anchor 

Light duty / 
chemical 

anchor only 

Installation 20~25m2/man-day 
superior speed 

10~15m2/man-day 4~7m2/man-day 

1  based on a typical 3000mm height wall 
2 in accordance with BS 476 : Pt4 SIRIM Test Reference J20111280260 (Report No.2011FE0338) – 
ECO wall sample returns the highest fire-rating class under prevalent construction type & category 

3  STC index ASTM E90 measured as a sound absorption index in dB – the higher the index the better the absorption 
properties (tested in accordance with ISO 140-3 :1995) 

4.Thermal resistance measures the insulation properties – the higher the value, the better the insulation properties 
5  Shrinkage movement up to 1 year to occur : reference of shrinkage from Australian Masonry Manual 

 
 
 
 

5 



 

 

 

 

 

ECO LIGHTWEIGHT 
COMPOSITE / CONCRETE 
WALL ‐ INSTALLATION AND 

PROCEDURES 

 
 

 

APPENDIX B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



ECO Lightweight Concrete Wall 
 
 

ECO Lightweight Concrete Wall Installation & Procedures 
 
 
 
 
1. INTRODUCTION 

 
ECO Lightweight Concrete Wall system uses the best  technology can offer 

:  high density autoclaved calcium  silicate board complete with the state-of-the-

art lightweight aerated concrete infill. It is essentially a composite wall 

replacing traditional masonry wall:- 
 

  ECO Board provides the perfect cast-in form for a perfect external finish. 
 

  Aerated concrete infill  providing the ideal  bonding  with ECO  Board and 

returns good mechanical strength and superior thermal, sound and fire-rating. 
 

2. CHARACTERISTICS AND PROPERTIES OF ECO LIGHTWEIGHT CONCRETE  
WALL SYSTEM 

 
Some of the salient characteristics and properties using ECO Lightweight 

Concrete Wall system include: 
 

  Fast, simple and fuss and sand-free construction 
 

  Superior surface finishes 
 

  Superior thermal, sound & fire-rating 
 

  Ultra-fine low density wall resulting in significant savings in floor loading 
 

  Superior weather-resistant, with low water-cement ratio 
 

  Superior moulding and re-sizing possible by simple cutting tools 
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ECO Lightweight Concrete Wall 
 
 

ECO Lightweight Concrete Wall Installation & Procedures 
 
 
 
 
3. INSTALLATION PROCEDURES 

 
The installation of ECO Lightweight Concrete Wall system involves the following 
steps:- 

 
3.1 GI Framing Installations 

 
  Marking-out the wall position 

 
  Install  top and bottom GI Guide Rail  (Head & Bottom Track) with 

 

40mm rawl plug @ 3nos/1220mm 
 

  Mount vertical GI framing rail (Stud) @ 1220mm with 20mm screws to 

position & check for verticality 
 

  Mount fit-out framings for door & window, M&E openings etc with 
 

20mm screws to position 
 

3.2 ECO Board Installation 
 

  Position and fix internal ECO Board to GI framing with 20mm screws 

to position @ 150mm & check for verticality 
 

  Repeat for external ECO Board 
 

3.3 ECO Lightweight Infill Concreting 
 

  Install custom metal form (330x1220) against completed ECO Board 
 

  Install horizontal bracing with MS channel @ 450mm vertical run ready 

to fix tie-rods 
 

  Fix 3 layers of 350mm tie-rods (3nos 10Φ @ 450mm per layer) 
 

  Mix ECO Lightweight Infill concrete with measured water quantity to 

form  a  consistent  mortar.  Aerated  foam  is  then  injected  into  the 

lightweight  mortar  mix  and  pumped  through  aeration  machine  for 

concreting purposes. 
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 ECO Lightweight Concrete Wall 
 
 

ECO Lightweight Concrete Wall Installation & Procedures 
 
 
 
 
4. POST-INSTALLATION PROCEDURAL WORKS & CHECKS 

 
Upon completion of concreting works in accordance with item 3.3, the following 

procedural works & checks are required to complete the works, being :- 
 

4.1 Striking-off Metal Form 
 

  Striking-off is consistent with the requirement of a normal concreting 

works for side-form – however, an 18-hour set is recommended before 

the metal form is completely removed. 

  Tie-rods  are  removed thereafter  and  duly  grouted  with  conventional 

mortar mix. 

  Boards are checked for any hollow – drill board to expose the lightweight 

infill and inject  suitable liquid-based adhesive (typically tiling adhesive 

liquid compound); drilled holes re-grouted thereafter. 
 

4.2 Extruded Mortar Mix 
 

  To clean and tidy up any extruded mortar during concreting. 
 

  To ensure wall surface is smooth; all damaged surface shall be duly 

treated ready for architectural treatment thereafter. 

  To  ensure  all  board  joints  to  be  duly  flushed  with  plaster-based 

compound  (typically  ASG  Stopping  or  skim  compound),  thereafter, 

50mm joint fiber tape (typically Fiberglass Mesh for drywall suitable) to 

be applied over the treated joint before a final skim coated is applied. 
 

4.3 Final Surface Check 
 

  Final surface check to ensure consistency. 
 

  Surface is ready for further architectural treatment (painting, tiling etc) 

typically 7 days after  the concreting works. However, it remains the 

responsibility of the architectural applicator to ensure surface 

compliance unique to the finish-type thereof. 
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ECO Lightweight Concrete Wall 
 
 

ECO Lightweight Concrete Wall Installation & Procedures 
 

 
 
 
5. SIMPLE GUIDE TO THE INSTALLATION OF ECO Lightweight Concrete Wall 

 
 
 

 
Step 4 - Install Metal Form Step 2 - Install GI Stud 
Step 5 - Fix MS Channel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Step 3 - Install ECO Board 

Elevation‐ ECO Lightweight Concrete Wall Installation 

 
And Finally, No Fuss Concreting 

 
 
 
 
 
 
 
 
 
 

Step 1 - Install Bottom Track 
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 ECO Lightweight Concrete Wall 
 
 

ECO Lightweight Concrete Wall Installation & Procedures 
 
 
Appendix – SIRIM Certificate No. 2011FE0338 : 4Hr Fire-Rating 
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Bright Idea Brilliant Solution  



 
 

 

 

 

ECO Lightweight Concrete Wall  
 
THE FUTURE IS ECO  

 
 

ECO Lightweight Concrete Wall system uses the best 
technology can offer: high density autoclaved calcium silicate 
board complete with state-of-the-art lightweight aerated concrete 
infill. No fuss, no mess, and wall-perfect every time. The future is 
ECO. 
Superior Product  

•  High quality product 

•  Low water-cement system 

•  Sand-free construction 

•  Superior construction speed 

•  Ultra-fine low density wall  

Superior Performance        

•  Superior surface finishes        

•  Superior fire-rating 

•  Superior thermal & sound  

  insulation 

•  Superior weather-resistant 
    

Specification - 102mm, 150mm thk 
 Description 
 

 

Characteristics Compliance 

Density (kg/m³) 600 ~ 750  

Fire-Rating 4 hrs min BS 476 Part 21 

w/c ratio 0.48 max BS8110 Table 3.4 

Min Cement 450 kg/m³min UBC 1997 
Table 19-A-2 & 4 

Thermal Insulation 0.18 m² k/W ISO 8990 

Sound Insulation STC 41~43 dB ASTM E90 



 
 

 

 

 

ECO Lightweight Concrete Wall  

THE FUTURE IS ECO  
 

Guide To The Installation of ECO Lightweight Concrete Wall  
 
 
 
 
 
 
 
 
Step 4 - Install Metal Form Step 2 - Install GI Stud 
Step 5 - Fix MS Channel  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Elevation‐ Eco Lightweight Concrete Wall Installation 
 

Step 3 - Install ECO Board  
 
And Finally, No Fuss Concreting  

 
 
 
 
 
 
 

Step 1 - Install Bottom Track  



 
 
 
 

Certification & Compliance  
ECO Board  
Global Manufacturer Certificate Accreditation  
ISO9001 - 2000 Quality and Management System Certification  
ISO1182, GB 8624-1997 & BS 476 Industrial Grade Certification  
 
 
 
 

ECO Lightweight Concrete Wall System  Patent No. PI 2011002175  

Fire Rating to BS 476  
Sulphate & chloride - resistance, extreme exposure compliance  
to UBC 1997 Table 19-A-2 & 19-A-4, BS 8110 Table 6.1 & 6.2  

Report No. BB/ECOWALL/1570/2010  
Report No.2010CBD061  
Report No.2011CB0835  
Report No.2010FE0370  
Report No.2011CB3176  
Report No.2011FE0338  

 
 
 
 
 
 
 
 
 
 

KW Tan  +6012-304 3330  
 
 
 
 
 

GREEN ENHANCEMENT SDN BHD (894167-K) 
Lot 37672, Jalan 3/37A  
Kawasan Industri Taman Bukit Maluri 
Kepong, 52100 Kuala Lumpur  
tel : +603-6274 7969     fax : +603-6272 7021    email : genhance@gmail.com  

THE FUTURE IS ECO  
 



 

TEST REPORT 
from SIRIM QAS International Sdn Bhd 

 

1.    Compressive Stress Test 

2.   Fire Propagation Index Test 

3.    Surface Spread of Flame Test 

4.    Dimensional Stability 

5.   Apparent Density Test 

6.   Bending Strength Test 

7.    Dimension and Tolerance Test 

8.   Water Absorption Test 

9.   Compressive Strength Test 

10.  Fire Resistance Test 

11.  Sound Insulation Test 
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SITE VISIT PHOTOS 
Date      : 3rd June 2013 

Day       : Monday 

Address    : Near Building Jaya 33, No 1. 

          3, Jalan Semangat, Sek. 13, 

          46100 Petaling Jaya, 

          Selangor Darul Ehsan 
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APPENDIX F: SITE VISIT PICTURE 

 

 
Picture 1:  
Technical Expert Panels arrived at the site for a technical visit. 

 

 
Picture 2:  
The panels are evaluating the product, ECO Lightweight Composite Wall. 

 

 
Picture 3:  
The finished product complete with M&E installation 

 

 
Picture 4:  
Surface of the wall. 
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