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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 was prepared on behalf of CIDB by The Technical Expert Panels on construction products, 

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

and its members were drawn from experts that represent relevant sector 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 is 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 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 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, the Technical Expert Panels 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 

Panels 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 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             :  Individual selected based on their expertise in lightweight steel structure. 

Lightweight steel structure        :  A light gauge steel-framing member, made from structural quality sheet steel that 

 is usually formed by cold rolling through dies. 

Cold form   :  Products made by rolling or pressing thin gauges of sheet steel into goods. 

 

Abbreviation 

 

3D  Three Dimensions 

ASTM  American Society for Testing and Materials  

BS EN ISO  British, European and an International Standard  

BS EN  European Standard adopted as a British Standard 

BS  British Standard 

CIDB   Construction Industrial Development Board 

CREAM Construction Research Institute of Malaysia 

EN  European Standard 

GB/T  Chinese Standard 

ISO  International Standards Organisation 

MOD ISO  Modification of ISO    

MS  Malaysian Standard 

PKFZ  Port Klang Free Zone 

QA/QC   Quality Assurance / Quality Control   

RHS  Rectangular Hollow Section 

SHS  Square Hollow Section 

SLS  Serviceability Limit State  

ULS   Ultimate Limit State  

WEBS  Wira Eco Building System 

WJX (LZ)  Chinese Standard 

WKSB   Wira Kerjaya Sdn Bhd 

 

Symbols 

 

%  percent 

cm  centimeter 

g  gram 

K  kelvin 

kg  kilogram 

kN  kilo newton 

m  meter 

Mb  buckling resistance moment 

mm  millimeter 

Mpa  megapascal 

N  newton 

W  watt 

λ   slenderness ratio 

ρc  compressive strength  
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1.0 IDENTIFICATION 

 

1.1 Title of Product 

WEBS (WIRA Eco Building System) - Lightweight steel structure for building 

 

1.2 Dates of Evaluation 

3
rd

 November 2010, 27
th
 January 2011, 7

th
 June 2011 

 

1.3 Purpose 

For use as a structural frame and finish product in building construction. 

 

1.4 Applicant & Address 

Wira Kerjaya Sdn Bhd 

19 E, 5
th
 Floor, Worldwide Business Park. 

Block 2, Jalan Tinju 13/50, 

Section 13, 40675 Shah Alam,   

Selangor Darul Ehsan 

Contact :  

Telephone : 03-5511 1007 

Website     : www.wirakerjaya.com.my 

 

2.0 DESCRIPTION 

 

2.1 General Description of Product  

Lightweight steel structure is a framing member made from quality structural steel 

sheet and applied with a layer of zinc coating. This system is used to construct a 

building. The product is made of lightweight steel structure and infill with lightweight 

concrete. 

(Note: All materials mentioned in this technical report are imported from China.) 

 

2.2 Element of Product  

i. Galvanised steel sheet  

a) S 350GD+Z - (EN10142:2000) 

b) Yield stress : 350 N/mm
2
 

(Note: SZ correspond to raw material steel grade: Hot dip galvanising products) 

 

ii. Connector 

a) Self tapping screw : ST4.2, ST4.8, ST5.5  

(Note: The self tapping screws are shown in Appendix D) 

b) Standard connector : 
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• I shape connector (for small truss in rigid frame) 

• Z and C connector (for connection upper and lower level frame inside 

the wall) 

 

iii. Type of concrete and application  

Concrete is poured inside the wall and on top of floor beam. The compression 

strength of the concrete in the wall or slab are separately identify as LC 5 (5 

N/mm
2
 for wall) or LC 15 (15 N/mm

2
 for slab) 

 

2.3 Usage Limitation 

This product is used in construction industry as framing member for the buildings 

like residential houses, buildings (up to six stories), workshops, factories and etc. It 

also used as roof trusses.  

 

2.4 Manufacturing process 

The method of manufacturing for chord hollow section (RHS and SHS) is formed 

and shaped at ambient temperature from single strip steel, both edge of which are 

continuously welded by the electric resistance. Whilst for the connector, is through 

a die cast stamping process. Detail of the manufacturing process is shown in 

Appendix B. 

 

2.5 Technology / Skill required 

The lightweight steel structure is originated from China and has been used for three 

(3) years at Sichuan province earthquake area in Beijing. This product is available 

and has been used in Malaysia since the last five (5) months at Port Klang Free 

Zone (PKFZ). The technology from China has been transferred to Wira Kerjaya 

Sdn Bhd (WKSB). The product can be installed by WEBS installer team. It is simple 

to install by an ordinary worker after one day of training. 

(Note: The Technical Expert Panels proposed that earthquake performance test on the building done at 

any CIDB Approved Lab.) 

 

3.0 BASIS OF APPRAISAL 

 

3.1 Check on Document Received from Wira Kerjaya Sdn. Bhd. 

The following documents were received in copied to confirm appraisal of the 

products.  

i. Test report on the material and testing 

ii. Design calculation for column stud 
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3.2 Technical Visit to Factory at Port Klang Free Zone, (PKFZ)  

Site visit was on 27
th
 January 2011. The purpose of the visit was to determine the 

actual condition of the factory building. The site visit photos are attached in 

Appendix A 

 

4.0 MATERIAL: STANDARDS, SPECIFICATIONS AND TESTS 

 

4.1 Material Standards and Specifications 

i. Table of properties, size & dimension  

The table of properties, size and dimension are attached in Appendix C 

ii. Strength 

a) The compression strength of the concrete in the wall or slab are 

separately identify as LC 5 or LC 15.  

b) The yield stress of the cold-rolled or hot-rolled forming galvanised steel 

plate is 235 N/mm
2
, 280 N/mm

2
, 320 N/mm

2
, 350 N/mm

2
 or more high 

strength steel 

iii. Performance  

The performance of the structure material are shown in Appendix F 

(Note: All tests and reports provided by WKSB were performed in accordance with Chinese 

Standard. Other equivalent or resemblance section standard i.e. BS EN 10219-2:2006 is included 

in this report for reference.) 

 

4.2 Type of Tests 

i.  Energy Saving Wall Test (Lightweight Steel Structure) 

ii.  Galvanized Steel Sheet (Lightweight Steel Structure Raw Material) 

iii.  Screw Test – Cross Recessed Pan Head (Connection) 

iv.  Screw Test – Hexagon Flange Head (Connection ) 

v.  Corrosion, Fire, Sound Test 

 

4.3 Additional Tests Required 

The supplier is to notify to the Technical Expert Panel Committee on any additional 

test required (if any) by fabricator or client during the validation period.  
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4.4 Check on Test Reports Provided by WKSB  

 

i. Energy Saving Wall Test 

 

 

ii. Raw Material – Galvanized Steel Sheet Test 

 

a) 22 t ( t representative quantity)  

Type of tests Result 

Chinese Standard 

Note : All tests are done at 

National Centre for Quality 

Supervision and Test of Building 

Engineering) 

Comment 

From Accredited Lab in China  

Note : All tests are done at National 

Centre for Quality Supervision and Test 

of Building Engineering) 

Tensile Strength 580 MPa 

Yield Strength 
 

485 MPa 

Bend Test Qualified 

Elongation 17% 

Mass of 
Galvanizing 

197 g/m
2
 

WJX (LZ)45-2004 

According to WJX (LZ)45-2004, 

this tested items meet the criterion 

of heat-galvanized steel sheet as 

350+Z 

 

b) 50 t 

Type of tests Result 

Chinese Standard 

Note : All tests are done at 

National Centre for Quality 

Supervision and Test of Building 

Engineering) 

Comment 

From Accredited Lab in China 

Note : All tests are done at National 

Centre for Quality Supervision and Test 

of Building Engineering) 

Tensile Strength 425 MPa 

Yield Strength  370 MPa 

Bend Test Qualified 

Elongation  21% 

Mass of 
Galvanizing 

207 g/m
2
 

WJX (LZ)45-2004 

According to WJX (LZ)45-2004, 

this tested items meet the criterion 

of heat-galvanized steel sheet as 

350+Z 

Type of tests Result 

Chinese Standard 

Note : All tests are done at National Centre for Quality 

Supervision and Test of Building Engineering) 

Wall Body Thermal 
Resistance 

 

 

R = 1.65m
2
.K/W 

 

GB/T13475-2008 

Heat Transfer Coefficient 
 

K = 0.56W/(m
2
.K) GB/T13475-2008 

Thermal Insulation of Fire 

Resistance 

Thermal insulation of fire – 

resistant ≥181 minute 

GB/T 9978.1-2008 

(Article 10.2.3) 

Fire Resistance test 
 

Intergrality Fire-Existing ≥ 

181 mm 
GB/T 9978.1-2008 (Article 10.2.3) 
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iii. Connection-Screw Test-Crossed Pan Head 

 

Type of tests Result 

Chinese Standard 

Note : All tests are done at National Centre for Quality 

Supervision and Test of Building Engineering) 

Shear failure force 5.087 kN (mean) 

Failure moment of torsion 4.88 Nm (mean) 

Mass 1.6480 g (mean) 

Mass of galvanizing 0.0128 g (mean) 

• GB/T 3098.11-2002 

 

 

• GB/T 2973-2004 

 

iv. Connection-Screw Test-Hexagon Flanged Head 

a) 7000 ( representative quantity)  

 

Type of tests Result 

Chinese Standard 

Note : All tests are done at National Centre for Quality 

Supervision and Test of Building Engineering) 

Shear failure force 8.496 kN (mean) 

Failure moment of torsion 7.60 Nm (mean) 

Mass - 

Mass of galvanizing - 

• GB/T 3098.11-2002 

 

b) 8000 

 

Type of tests Result 

Chinese Standard 

Note : All tests are done at National Centre for Quality 

Supervision and Test of Building Engineering) 

Shear failure force 6.986 kN (mean) 

Failure moment of torsion 5.52 Nm (mean) 

Mass 3.0381 g (mean) 

Mass of galvanizing 0.0144 g (mean) 

• GB/T 3098.11-2002 

 

 

• GB/T 2973-2004 

 

 

5.0 DESIGN 

 

5.1       Design Analysis of Double Storey Bungalow at PKFZ 

The checking of analysis was performed by using STAAD Pro Analysis Software 

and then the design was done manually.  The structural component was designed 

based on the recommendation of BS 5950: Part 1: 2000.  Based on design 

calculation given, the column stud was designed for short column. The section is 

satisfactory for buckling check. The detail calculation is based on single size only 

which is 40 x 40 x 2 mm and attached in Appendix D. For further detail on other 

design calculation, please refer to WKSB. The recommendation given for this 

technical report is based on the design given by WKSB.  
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6.0 COMPLIANCE TO OTHER EQUIVALENT AND RESEMBLANCE STANDARDS  

 

6.1 Lightweight Steel Structure Tests 

A series of checks to types of test performed by WKSB shows that only a few 

equivalent and resemblance standards has been found. 

 

Type of Tests 
Chinese Standard 

(Reference provided by WKSB) 

Other Equivalent and 

Resemblance Standards
2,3

 

(See Note 2 and 3) 

 

Energy Saving Wall 
Test 

 
- Wall Body Thermal 

Resistance 
- Heat Transfer 

Coefficient 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Thermal Insulation 
of Fire Resistance 

 

 

 
 
 
GB/T 13475-2008 
Steady-State Heat Insulation 
Properties Calibrated and 
Guarded Hot Box Method 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GB/T 9978.1-2008 
Test Methods for Fire Resistance 
of Building Elements Part 1 : 
General Requirements / Building 
Components Resistance Test 
Method 
 
 
 
 
GB/T 9978.8-2008 
Resistance Test Methods of 
Building Elements Part 8: Non-
Load-Bearing Special 
Requirements of Vertical 
separating Elements 
 

 

 
 
 
ISO 8990 : 1994 
Thermal insulation: Determination of 
Steady-State Thermal Transmission 
Properties. Calibrated and Guarded 
Hot Box 
 
BS EN ISO 8990:1996 
Thermal Insulation: Determination of 
Steady-State Thermal Transmission 
Properties. Calibrated and Guarded 
Hot Box 
 
MS 1532:2002 
Thermal Insulation: Determination of 
Steady-State Thermal Transmission 
Properties. Calibrated and Guarded 
Hot Box 
 
 
MOD ISO 834-1:1999 
Fire Resistance Test Elements of 
Building Construction-Part 1: General 
Requirements 
 
 
MS 1073:Part 2:1996 
Method for Determination of the Fire 
Resistance – General Principles 
 
MOD ISO 834-8:2002 
Fire Resistance Test Elements of 
Building Construction-Part 8: Specific 
Requirements 

 
Fire Resistance Test 
 

 
GB/T 9978.1-2008 
Test Methods for Fire Resistance 
of Building Elements Part 1 : 
General Requirements / Building 
Components Resistance Test 
Method 

 
MOD ISO 834-1:1999 
Fire Resistance Test Elements of 
Building Construction-Part 1: General 
Requirements 
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Raw Material 

 
- Galvanised Steel 

Sheet Test 
 

 
 
 
WJX (LZ)45-2004 

 
 
 
ASTM A653/A653M-09a 
Standard Specification for Steel 
Sheet, Zinc Coated (Galvanized) or 
Zinc-Iron Alloy- Coated 
(Galvannealed) by Hot Dip Process  / 
Coating Specification 
 
MS 606:1979/1991 
Specification for Hot Dip Zinc Coated 
Steel Sheet and Coil 
 

 
Connection 

 
- Screw Test : 

Crossed Pan Head 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Screw Test : 
Hexagon Flanged 
Head 

 

 
 
 
GB/T 3098.11-2002 
Mechanical Properties of 
Fastener Drilling Tapping Screws 
 
 
 
 
 
 
 
GB/T 2973-2004 
Quality Galvanized Steel Zinc 
Coating Test Methods 
 
 
 
 
 
 
 
GB/T 3098.11-2002 
Mechanical Properties of 
Fastener Drilling Tapping Screws 

 
 
 
ISO 10666:1999 
Mechanical Properties of Fasteners- 
Drilling Screws with Tapping Screw 
Thread 
 
BS EN ISO 10666:1999 
Drilling Screws with Tapping Screw 
Threads. Mechanical and Functional 
Properties 
 
ISO 1460:1992 
Zinc Coated Steel Wire Test Method 
for Gravimetric Determination of Zinc 
Coating 
 
MS 1196:2004 
Continuous Hot-dip Aluminium/ Zinc-
coated Steel Sheet of commercial, 
Drawing and Structural Qualities 
 
ISO 10666:1999 
Mechanical Properties of Fasteners- 
Drilling Screws with Tapping Screw 
Thread 
 

BS EN ISO 10666:1999 
Drilling Screws with Tapping Screw 
Threads. Mechanical and Functional 
Properties 
 

 
RHS and SHS 

 
The testing document on the product is not provided by WKSB. 
Therefore, the Technical Expert Panels recommended this product to be 
tested at any lab approved by CIDB.  
 

 
Note 1  :  If not mentioned in the table, no equivalent  Malaysian Standard observed. Detail on translated test report on 

material are shown in Appendix F. 
 
2
Note 2  :  The equivalent and resemblance standards  are based from internet search by the Secretariat. 

 
3
Note 3  :  The Technical Expert Panels  cannot established acceptable range specify in other equivalent and resemblance 

standards as this was not part of the terms of reference required 
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6.2 Structural Design and Aspect of Material 

 

The structural design codes used by WKSB are listed below:  

 

Standard Description 

 
BS 5950 – Part 1 : 2000 Structural Use of Steelwork 
in Building 

 

 
Code of Practice for Design – 
Rolled and Welded Sections 

 
BS 5950 – Part 5 : 1998 Structural Use of Steelwork 
in Building 
 

 
Code of Practice for Design of 
Cold Formed Thin Gauge Section 

 
BS EN 10219 – Part 1 : 2006 Cold Formed Welded 
Structural Hollow Sections of Non-alloy and Fine 
Grain Steels 

 

 
Technical Delivery Conditions 

 
BS EN 10219 – Part 2 : 2006 Cold Formed Welded 
Structural Hollow Sections of Non-alloy and Fine 
Grain Steels 
 

 
Tolerances, Dimensions and 
Sectional Properties 

 

 

7.0 VALIDITY OF OPINION 

 

7.1 Condition  

The Technical Opinion given here was based on the Chinese Standard 

(GB/T13475-2008, GB/T9978.1-2008, WJX (LZ) 45-2004, GB/T3098.11-

2002&GB/T2973-2004). The recommendations by Technical Opinion Expert 

Panels are also based and limited to available information provided by applicant. 

 

All results and test report were issued from Accredited Lab in China. 

The assessment is only focusing on the performance and quality of raw material 

but not on the structural performance of the product. The Technical Expert Panels 

proposed that structural performance test on the structural members to be done at 

any CIDB Approved Lab. 

 

7.2 Withdrawal 

In the event of non compliance to the Chinese Standard or any other equivalent 

and resemblance standards will lead to withdrawal of this opinion.  
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7.3 Term of Validity 

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

Technical Opinion Report. 

 

8.0 RELEVANT DOCUMENTS 

 

8.1 Standard 

Technical Opinion Expert Panels had faced some problems due to limited 

references and equivalent standard in Malaysia. However, the Secretariat has 

cross referred with other equivalent and resemblance standards as mentioned 

above.  

 

8. 2      QA/QC Plan Document 

QA/QC plan document for the purpose of manufacturing and construction are not 

provided in this report. This document is important to ensure quality in production is 

observed at all time during process of making the components. The Technical 

Expert Panels proposed that an official QA/QC Plan to be provided for future 

reference.  

 

9.0 APPROVED OPINION ABSTRACT   

Lightweight steel structure manufactured by WKSB at their plant in PKFZ, Selangor was 

found to meet the Specification of Chinese Standard. Further examination has indicated 

that the design used is in accordance to BS 5950 and BS EN 10219. For the material used 

only Chinese Standard are referred to. Most of the Standards used for material are 

checked against Chinese Standard i.e. WJX (LZ) 45-2004. This standard is equivalent and 

resemble with ASTM A653/A653M and MS 606:1979/1991. The lightweight steel structures 

have been tested at National Centre for Quality Supervision and Test of Building 

Engineering and met the requirement for use as frame system in buildings. For load 

bearing wall, no testing records have been provided as such the Technical Expert Panels 

recommended this load bearing wall to be tested at any lab approved by CIDB. The 

standards used for tests on the wall are GB/T 13475-2008, GB/T 9978.1-2008, GB/T 

9978.8-2008, GB/T 3098.11-2002 and GB/T 2973-2004. Other equivalent and resemblance 

standards recommended to be referred to are BS EN ISO 8990:1996, MOD ISO 834-

1:1999, BS EN ISO 10666:1999 and ISO 1460:1992.  

The Technical Expert Panels are in the opinion that this lightweight steel structure is 

suitable to be used in Malaysia provided that it complies with the terms and condition 

mentioned in this report. Additional requirement proposed by Technical Expert Panels are 

as follows: 
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i. A competent and professional design engineer has to be engaged to undertake all 

design work.  

 

ii. Since there is no test on product being done, the Technical Expert Panels suggest 

the following series of tests which include tensile, bending, impact (Charpy), 

hardness (Brinell, Rockwell), connection and portal frame test to be done at any 

CIDB approved lab. 

 

 

 

 

 

 

 

 

  Ir. Dr Zuhairi Abd. Hamid                            Prof. Ir. Dr. Abdul Karim Mirasa                                     

    Chairman                                                                  Technical Opinion Expert Panel 

Technical Opinion Expert Panel 

  

 

 

 

 

 

 

    Prof. Ir. Dr. Wan Hamidon                                 Dr. Samsul Bahar Sadli 

          Wan Badarruzaman                     Technical Opinion Expert Panel 

   Technical Opinion Expert Panel 

 

 

October 2011 
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SITE VISIT PHOTOS 

Date of Visit :   27th January 2011 

Venue  :   Site at Port Klang Free Zone (PKFZ) 

 

 

 

Figure 1 : Technical visit at Wira Kerjaya’s factory  

 

Figure 2 : Steel frame of typical lattice steel structure 

 

 

Figure 3 : Effect of corrosion between galvanized steel frame 

and nails (Exposed to marine environment) 

 

Figure 4 : Connection method between the components 

 

 

Figure 5 : Lightweight infill wall system. 

 

Figure 6 : Completed double storey bungalow at PKFZ 

 

APPENDI X A 
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MANUFACTURING PROCESS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 : The Manufacturing Process of Lightweight Steel (RHS & SHS) 

 

APPENDI X B 
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SECTION PROPERTIES FOR RHS AND SHS PROVIDED BY WKSB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDI X C 
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DESIGN ANALYSIS 

 

A.  Overview of the Project 

 

WKSB had constructed a double storey bungalow at PKFZ, Port Klang. The height of the 

first floor is 3.5m. The height of the second floor is 3.1m; build-up area is 157.5m
2
. The frame is 

based on a Lattice of Light-Weight Steel Structure form. Figure 8 show the layout of the floor plans 

and elevation of the building. The design of this building was done by WKSB. 

 

 

 

 

 

 

 

 

 

 

APPENDI X D 
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Figure 8 :Completed layout of double storey house, the floor plans and elevation of the building 
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The detail design characteristic and calculation were provided by WKSB and are as follow: 
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Figure 9 : Self tapping screw 

 

B. STAADPro Analysis 

 

 

Figure 10 : 3 D view of double storey house model in STAADPro. 
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Figure 11 : Plan view. 

 

 

 

Figure 12 : Front view. 
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Figure 13 : Rear view. 

 

 

 

Figure 14 : Side  view. 
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Figure 15: The location of column 3222. 

 

 

Figure 16: STAADPro Model 
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Figure 17: 3D view of bending moment diagram 

 

 

Figure 18:  Side view of bending moment diagram 
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C. Design Example based on Column Stud (Beam 3222) 
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*Note: Please contact the Applicant’s representative for further information 
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TEST REPORT 
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