CIDBZ) 7=
MALAYSIA J

PRODUCT
WIRA ECO BUILDING SYSTE

TECHNICAL OPINION REPORT

APPLICANT
WIRA KERJAYA SDN. BHD.

CONSTRUCTION INDUSTRY DEVELOPMENT BOARD CONSTRUCTION RESEARCH INSTITUTE OF MALAYSIA
7" Floor, CIDB Headquarters, \ Makmal Kerja Raya Maysia (MKRM),
Grand Seasons Avenue, r >Sear: IBS Centre, 1% Floor, Block E, Lot 8,

MALAYSIA No. 72, Jalan Pahang, 53000 Kuala Lumpur Institute of Malaysia ~ Jalan Chan Sow Lin, 55200 Kuala Lumpur




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.

CIDB Technical Expert Panel Committee for Lightweight Steel Structure

Technical Expert Panel

Ir. Dr Zuhairi Abd. Hamid (Chairman) Construction Research Institute of
Malaysia (CREAM)
Prof. Ir. Dr. Abdul Karim Mirasa (Technical Expert Panel) Universiti Teknologi Malaysia (UTM)

Prof. Ir. Dr. Wan Hamidon Wan Badaruzzaman (Technical Expert Panel) Universiti Kebangsaan Malaysia (UKM)
Dr. Samsul Bahar Sadli (Technical Expert Panel) Det Norske Veritas As Sdn. Bhd.

Secretariat

Ahmad Hazim Abdul Rahim CREAM
Muhammed Asraff Abdul Rahman CREAM
Rohani Mokhtar CREAM
Wan Norhasiah Wan Bidin CREAM



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

Cold form

is usually formed by cold rolling through dies.

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

Abbreviation

3D
ASTM
BS EN ISO
BS EN
BS

CIDB
CREAM
EN

GBIT

ISO

MOD ISO
MS

PKFZ
QA/QC
RHS
SHS

SLS

uLs
WEBS
WJX (LZ)
WKSB

Symbols

%
cm

g

kg
kN
m
Mb
mm

Mpa

Pe

Three Dimensions

American Society for Testing and Materials
British, European and an International Standard
European Standard adopted as a British Standard
British Standard

Construction Industrial Development Board
Construction Research Institute of Malaysia
European Standard

Chinese Standard

International Standards Organisation
Modification of ISO

Malaysian Standard

Port Klang Free Zone

Quality Assurance / Quality Control
Rectangular Hollow Section

Square Hollow Section

Serviceability Limit State

Ultimate Limit State

Wira Eco Building System

Chinese Standard

Wira Kerjaya Sdn Bhd

percent
centimeter
gram

kelvin
kilogram
kilo newton
meter
buckling resistance moment
millimeter
megapascal
newton
watt

slenderness ratio

compressive strength
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1.0

2.0

IDENTIFICATION

1.1

1.2

1.3
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Title of Product
WEBS (WIRA Eco Building System) - Lightweight steel structure for building

Dates of Evaluation
3" November 2010, 27" January 2011, 7" June 2011

Purpose

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

Applicant & Address
Wira Kerjaya Sdn Bhd
19 E, 5" 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

DESCRIPTION

2.1

2.2

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.)

Element of Product

i. Galvanised steel sheet
a) S 350GD+Z - (EN10142:2000)
b) Yield stress : 350 N/mm?

(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 :



2.3
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e | shape connector (for small truss in rigid frame)
e 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? for wall) or LC 15 (15 N/mm? for slab)

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.

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.

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



3.2

Technical Visit to Factory at Port Klang Free Zone, (PKF2)

Site visit was on 27" 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

41

4.2

4.3

Material Standards and Specifications

Table of properties, size & dimension
The table of properties, size and dimension are attached in Appendix C
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?, 280 N/mm?, 320 N/mm?, 350 N/mm? or more high
strength steel

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.)

Type of Tests

iv.

V.

Energy Saving Wall Test (Lightweight Steel Structure)

Galvanized Steel Sheet (Lightweight Steel Structure Raw Material)
Screw Test — Cross Recessed Pan Head (Connection)

Screw Test — Hexagon Flange Head (Connection )

Corrosion, Fire, Sound Test

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.



4.4 Check on Test Reports Provided by WKSB
i. Energy Saving Wall Test
Chinese Standard
Type of tests Result Note : All tests are done at National Centre for Quality
Supervision and Test of Building Engineering)
Wall Body Thermal 5
Resistance R =1.65m".K/W GB/T13475-2008

Heat Transfer Coefficient

K = 0.56W/(m?.K)

GB/T13475-2008

Thermal Insulation of Fire

Resistance

Thermal insulation of fire —

resistant 2181 minute

GBI/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)

ii. Raw Material — Galvanized Steel Sheet Test

a) 22t(trepresentative quantity)
Chinese Standard Comment
Note : All tests are done at From Accredited Lab in China
Type of tests Result National Centre for Quality Note : Al tests are done at National
Supervision and Test of Building | Centre for Quality Supervision and Test
Engineering) of Building Engineering)
Tensile Strength 580 MPa
Yield Strength 485 MPa According to WJX (LZ)45-2004,
this tested items meet the criterion
Bend Test Qualified WJX (LZ)45-2004 .
7 of heat-galvanized steel sheet as
Elongation o 350+Z
Mass of 197 g/m?
Galvanizing
b) 50t
Chinese Standard Comment
Note : All tests are done at From Accredited Lab in China
Type of tests Result National Centre for Quality Note : All tests are done at National
Supervision and Test of Building | Centre for Quality Supervision and Test
Engineering) of Building Engineering)
Tensile Strength 425 MPa
According to WJX (LZ)45-2004,
Yield Strength 370 MPa . 9 _ (2 o
— this tested items meet the criterion
Bend Test Qualified WJX (LZ)45-2004 _
5 of heat-galvanized steel sheet as
Elongation 21%
5 350+Z
Mass of 207 g/m
Galvanizing




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

GBI/T 2973-2004

iv. Connection-Screw Test-Hexagon Flanged Head

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

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.

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.

Based on design



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?®
(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




Raw Material
- Galvanised Steel WJX (LZ)45-2004 ASTM A653/A653M-09a
Sheet Test 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 Coll
Connection
- Screw Test : GB/T 3098.11-2002 ISO 10666:1999
Crossed Pan Head | Mechanical Properties of Mechanical Properties of Fasteners-
Fastener Drilling Tapping Screws | Drilling Screws with Tapping Screw
Thread
BS EN ISO 10666:1999
Drilling Screws with Tapping Screw
Threads. Mechanical and Functional
Properties
GB/T 2973-2004 ISO 1460:1992
Quality Galvanized Steel Zinc Zinc Coated Steel Wire Test Method
Coating Test Methods for Gravimetric Determination of Zinc
Coating
MS 1196:2004
Continuous Hot-dip Aluminium/ Zinc-
coated Steel Sheet of commercial,
Drawing and Structural Qualities
- Screw Test : GB/T 3098.11-2002 ISO 10666:1999
Hexagon Flanged | Mechanical Properties of Mechanical Properties of Fasteners-
Head Fastener Drilling Tapping Screws | 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.

2Note 2 : The equivalent and resemblance standards are based from internet search by the Secretariat.

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




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 | Code of Practice for Design —
in Building Rolled and Welded Sections

BS 5950 — Part 5 : 1998 Structural Use of Steelwork | Code of Practice for Design of
in Building Cold Formed Thin Gauge Section

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

BS EN 10219 — Part 2 : 2006 Cold Formed Welded Tolerances, Dimensions and
Structural Hollow Sections of Non-alloy and Fine Sectional Properties
Grain Steels

7.0 VALIDITY OF OPINION

7.1

7.2

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.

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.




8.0

9.0

7.3 Term of Validity
The recommendation is valid for three (3) years from the date of issuance of this
Technical Opinion Report.

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.

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:



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.

ady,

Ir. Dr Zuhairi Abd. Hamid
Chairman

Technical Opinion Expert Panel

I [

e —

Prof. Ir. Dr. Wan Hamidon
Wan Badarruzaman

Technical Opinion Expert Panel

October 2011

AL

Prof. Ir. Dr. Abdul Karim Mirasa
Technical Opinion Expert Panel

e

Dr. Samsul Bahar Sadli

Technical Opinion Expert Panel
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APPENDIX A

SITE VISIT PHOTOS
Date of Visit : 27th January 2011
Venue . Site at Port Klang Free Zone (PKFZ)

Figure 3 : Effect of corrosion between galvanized steel frame Figure 4 : Connection method between the components

and nails (Exposed to marine environment)

Figure 5 : Lightweight infill wall system. Figure 6 : Completed double storey bungalow at PKFZ
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APPENDIX B

MANUFACTURING PROCESS

Cald-Farmed Tubnlar Sactisas

§ Ty Coal
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—————— [ZITh B
% = Burding

Sy 5 Cuning and Bundiing

Figure 7 : The Manufacturing Process of Lightweight Steel (RHS & SHS)
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APPENDIX C
SECTION PROPERTIES FOR RHS AND SHS PROVIDED BY WKSB

WIRA ECO BUILDING SYSTEM (WEBS) P~ 4
RECTANGULAR HOLLOW SECTIONS . N

Y v
DIMENSIONS AND PROPERTIES r o
Second Moment Radiuz of Elastic Sectlon | Plastlc Section Superficial
DM sl ons n::::" ::::I:: af Area Gyration fiadulus Mled il LRI coneta e Area per
ratre bargth
Major | Minor | Majer | Minor | Major | Miner | Bajor | Minor | Ibertia | Modulus
B H T [ A o far A iy Wone | EWLE R W 1 C, e
mm | mm | e kidm om’ om’ cm” em o' o em’ cm’ om’ cm’ o meim
E = 0.& 1.14 1.44 B.F15 | 2305 | 219 | 1256 | 2338 | 0735 | 2936 | 1.67% 547 156 01773
30 i 1.0 1.34 173 B245 | 2661 | 2080 | 1230 | 2748 | osmay | 2375 | 2055 | 67a 1.26 01766
a0 EL 1.2 _1.6& 2.07 9,718 3.080 1.169 1.221 3171315 1037 3997 2420 7.98 183 DLi7%a
ag B0 1.5 2.00 2.55 11820 | 3.63% | 215r | 1194 | 3940 | 17213 | 4897 | 2840 | 977 | asa (L1748
e g0 | 2.0 .62 3.34 15.046 | 4394 | 21123 1.148 5015 | L1465 6.311 3.751 1257 | 5.88 1721
40l Bl 0.5 1.22 1.56 8117 4,397 | 22483 1,661 2, TE 1.432 3,200 2423 0.4 154 1973
40 Bl 1.0 1.52 1.583 o986 | s2s0 | 237z | 1647 | 3329 | 1750 | 3865 | 2885 JIELET 2.42 [ 1965
40 G0 1.2 i.81 D 11792 | 6156 | 2762 | 1634 | 3931 | 2052 | 4703 | 3531 | 1258 521 0.1954
A0 G0 1.5 i4 .85 14387 | 74XA | 22a6 | LGL4 | 4796 | 2476 | STIS | 4330 | 1547 635 0.1948
40 G0 2.0 .93 374 18412 | a3za | 2220 | L5800 | 6137 | 3208 | 7471 | ss51 | 20070 &1z 0,151
50 20 0.4 147 188 | 13644 | 2000 | 2505 | 2076 | 3888 | 2311 | 43582 | 3635 | 1579 530 0.2373
50 0 1.0 1.83 .33 15832 | 9836 | 2665 | 2063 | 4800 | 2a3g | ser? | 4492 | 1557 .54 0.23&6
S Lk 1.2 2.1% 275 194932 | 11.713 | 2.675 2051 | 5655 | 3348 6. 741 5330 | 2324 T.73 02359
50 | RO 1.5 .71 3.45 24420 | 34,251 | 2660 2.052 BAYT 4.072 8,303 6548 | 28.73 547 07348
| % | zo0 3156 454 | 31475 | 18147 | 2634 | 2000 | g903 | 5185 [ 10799 [ B.479 | 3745 | 1220 02331

“Note : For explonotions of tables pleese refer B85 EV 1021522006



WIRA ECO BUILDING SYSTEM (WEBS)

SQUARE HOLLOW SECTIONS

DIMENSIONS AND PROPERTIES

i
TP

oeslonal Constan

LTI

e | i

Smme [ mm | mm : =E
a0 in 0.8 072 041 1253 1.187 {.853 01, 151 2.0 1.79 Q1173
30 {1 1.0 .85 1.13 1.571 1177 1,048 1.224 459 1.57 Oil6h
30 S 1.2 1.06 135 1833 L1ET 1,232 143149 2.5% 1.84 01154
an £l 1.5 1.30 1.65 2.196 1.153 1.464 1.744 Ef 2.1 Q1148
an Y 1.0 1.68 2.14 2.721 1129 1.815 E.20% 4,54 2.75 niial
40 s 0.5 nay 124 3145 1505 1.575 1.812 4 HE 2,35 nI1573
an &0 143 1.20 153 185G 1.585 1.924 1211 6.02 2.89 01566
40 Ak 1.2 1.43 183 4.532 1576 1.266 1.637 713 240 .1554
40 4 1.5 1.77 2.25 5.400 1.561 1745 3.232 E75 413 . 154%
40 41 24 .31 2.94 6.940 1,537 3470 4,134 11.24 5.23 0.1531

*iote : For explonotians of tobies pleate refer BS EN 1021 8-2:2006
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APPENDIX D

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. 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.

LEVEL 1 FLOOR PLAN LEVEL 2 FLOOR PLAN
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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:

1.0

2.0

3.0

Intraduction
This part of the design defines the interacting requirements for design of Strochural
Waorks for Double storey house (Zample House).

Reference standards

General
The design and construction of all structure and foundation works shall comply with the
Uniforrn Building by Law 1284 and relevant Codes of Practice and Standards.

Design and Construction Standards

The following Code of Praclice and Standards shall be applicabls
a) BS 5850 : Part 1 - 2000 — Structural use of steelwark in building
o)y BS 9390 : Part 1: 1598 — Diesign Loading for Building
z) BSEM 10219 :Part 1 : 1884— Technical Delivery Reguiremants
dy BSEN 102158 : Part 2 : 1987- Tolerances, dimensions and

sactional properies

Structural Criteria

General

Structural design oriteria are i accordance with the Uniformn Building By Laws and

relevant design code of practices and standards.

Building Design Loads

Dead Loads

Ceazd loads are load dus to the weight of structural elemenis, walls, permanent

partitions, floors, roeds, finished and all other construction matenals. The relevant dead

loads ars as follow :
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4.0

Reinforced Concrete = 24.0 kMim?®

Steel = 79.0 kh/m®
Metal Deck Roofing = 015 kNim®
Roof Tiles = 0.75 khim®

Superimposed Dead Loads

Weight of all permanent finished and non-structural items, such as partition walls,

parapets, concrete screed and watenproofing, floor finished, MEE senvices, stc

a) Floogrs and Ceiling -

Cailing = 0.20 kMNim?

Mechanical and Elecirical senvices = 0.30 kMm?

Floor Finished = 1_20 kMNim?

Secreed and protective concrete to RC flat roof = 1.80 khim?
Live Loads

The load assumed o be produced by the intended occupancy or use, including the

weight of movable partitions. The relevant live loads are as follow:

R.C Flat Roof = 1.8 kMint
Self-contained dwslling Units = 1.5 kMim®
Staircase [ Corridor = 4.0 kHim®

Load Combinations

All structure elements shall be designed o the following load combinations, where

applicable:-

a) 1.4 Dead Load + 1.6 Live Load
o) 1.4 Dead load
zi 1.2 Dead Load + 1.2 Live Load

Design Methods

Structures shall be designed based on the limit states design. All the structures shall be
designed by considering the limit states at which they become unfit for their intended
use, by applying factors for the Ukimate Limit State (ULS) and the Serviceability Limit
State (5L5). The 5LS includes strength anmd stabilty against oweriurnimg [ sway.
Deflection shall be checked for the SLS.

Cold-formed stesl components are designed with Commercial struciural engineering

software package, an integrated structural analysis STAAD Pro Wai and design softwars.

19



2.0

Design Matenals
Structural Stee!

Al cold-formed steel sections shall be grade 50 conforming o BS EN 10218 Part 2 ¢
158 Twith -

Minimeum Yield Strength, fy = 3EG kMM

Self-Tapping Scraws

Small pole connector, upper and lower ievel steel frame connector, column-io-beam join
S5T4.2, 53T4 8, 5T5.5 ==If tapping screw.

]
5

: é - A
L HL

Figure 9 : Self tapping screw

B. STAADPro Analysis
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Figure 10 : 3 D view of double storey house model in STAADPTro.
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Figure 16: STAADPro Model

23



Figure 17: 3D view of bending moment diagram
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Figure 18: Side view of bending moment diagram
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C. Design Example based on Column Stud (Beam 3222)

WIRA KERJAYA SDN BHD . o

Project : Double Storey House (Sample House) Date
....................................................... e g

om - REESRBREEIIIIIIIIII | cheoteay © IIIRARL

Reference Calculation Output
BS 5550 - Column Stud
Part 1: 2000
F.:

Section Size

T 40 x40 % 120 8HS . -{ Grads 50)
Design Strength, P,
Table 9 3 i to=: 20 ‘mm = 16.0:mm

Py o=0 385 Nmm?
F. = 787 kN {From STAAD.Pro)
L M, -= - 0.3675 kNm { From STAAD Pro)

NN

M, "= ° 0.007 "kNm ‘( From STAAD_Pro)

Section Classification

- b -
D:=- 40 ‘mm Y
B-=- 40 -mm * : ™
t7= 20 mm X i X
d Y e — D
roo=:- 1537 cm i
ry'=° 1537 cm T W i / g,
. »

PSRN X iy
S, =" 4134 o’ | B
ST =- 4134 ['_pqz Since 'P'.-' = 385 NJ'FI'IlTIz
Zy=- 34T omd b :=:B-3t

d="D-3t
Ze=: 347 o

g -= 2?5 2?5 0.6a01

Table 12 Semi-compact limit - h:=: 39
t




WIRA KERJAYA SDN BHD

Sheet _of __
Project [Double Storey House (Sample House) Date -
....................................................... Designed by -
ltem Colmm Stud (Beam 3220) v Checked by N .
Reference Calculation Output
(b _- 40 - (3 :x - 20 = 97 = 39 =
e 30 = 170 - 30 g-=-(-3430)
d 40 - (3% 2000 ' y7p = 30 e o=
T 50 = 170 30 cen=0(03430)
Since section is not slender -, capacity will not
he reduced by local buckling.
_-'-""'_'_F-'-FF
- — -"_'-'-'-FF -
Reduced Py, = 39 2 w278 —= 14473 ‘Nimm?®
)
_--"'"_'-'_
i

Slenderness, A

Check Lower Column Length

Ly and Ly =- 085 L

. = 3 w- 085 -x- 10
T T T s T T T T T

Ay = 3 x: 085 x: 10

1537

Compressive Strength, p.

Select Struct Table 27 (C)

For ‘A, =: 165.91 and P

Fe =2 B0 Nimm?

oy

91 0= - 180

165.91 = - 180 -{governs)

355

M/mm?
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WIRA KERJAYA SDN BHD

Sheet _oof __

Project [Double Storey House (Sample House) |||, Date  ©
....................................................... Designed by N

Item - Solum Stud (Beam 3221 e Checked by e i E L
Reference Calculation QOutput

Buckling Resistance Moment, M

My = 5Py

to be checked.

For Hollow Sections the implication from the Note in 4.3.7 .1 is that
My = -5¢Pp ‘provided that Lateral Torsional Buckling does not need

Section is satisfactory

As side Ratio D/B =:2
Mg = 4134 x 014473 = . 5928.32 '"KNm
o 2

Owerall Buckling Check

F. m M, m M, ) 10

Ag P M PyZy - -~ '

787 x - 10 @ 1w 037 1% - 0.007
294 x 10 ? G0 hog.32 355 = ¢ 347
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APPENDIX E

Typical Lightweight Structure Installation

Structural

1. Foundation work

site.
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3. Wall installation: the finish assemble wall lift up bay by bay and secured at every
edge of wall bay.

4. Foundation connector installation.

29



Floor beam installation.

3,

Stairs installation

6.

30



7. Roof truss installation.

Finishes

a. Mechanical, Electrical and plumbing
1. The mechanical, electrical and plumbing services line has to be installed inside the
wall and floor before concreting work take place.

31



b. Wall
1. Wall cladding board to fix at both side of wall frame.
2. Lightweight concrete then pour into the wall as an infill.

c. Floor
1. Cement board installation
2. BRC (wire mesh) installation
3. Light weight concrete use as finishing

32



d. Roof
1. Depend on type of roof finishes selection.(Example: shingles roof)

FINISH PRODUCT
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APPENDIX F

TEST REPORT

*Note: Please contact the Applicant’s representative for further information
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WEBS

WIRA ECO BUILDING SYSTEMS

Lightweight Steel Structure
- Energy Saving Wall Test

Wall Body Thermal Resistance
Heat Transfer Coefficient
Thermal Insulation of Fire Resistant

Test
. Fire Resistant Test
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WEBS

WIRA ECO BUILDING SYSTEMS

Lightweight Steel Structure Raw

Material
- Energy Saving Wall Test

Tensile Strength
Yield Strength
Bend Test
Elongation

Mass of Galvanizing
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WEBS

WIRA ECO BUILDING SYSTEMS

Connection
-Screw Test-Cross Recessed Pan
Head

Shear Failure Force
Failure Moment of Torsion
Mass

Mass of Galvanizing

58



: W% (N
Hﬁﬁ;ﬁﬁ- (LiIFH lj WIRIAS (No oftest) | 200800004
et AN (No. of client) |
E J_"f_ﬂi#&mw (Name and pesiion of engineering) | IR TG — 01 1 Bibotuni] & 113
BT = BN e
(et B GleRc) S | SO s
R A ARt
R Cross rocossed pan head | GRITHELE 003
{ Mame and starydords ) drilling screws with fapping | (Mo, of sampled
A serew thread
e Hal MR TR AL AT R 2 ) fofe i 1 I
{ ManuFustutie) Cixi #hencheny { Representative quantity ) '
LR GI/TI008.11-2002 HeHEE 2008:03- 10
(Reforence documents? | GBT2973-2004 ( Date of delivery)
EIEE (hem)
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WEBS

WIRA ECO BUILDING SYSTEMS

Connection
-Screw Test-Hexagon Flange
Head

Shear Failure Force
Failure Moment of Torsion
Mass

Mass of Galvanizing
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