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(Purposes and Principles of Design)
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(Production Process & Engine)
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m'%m Elumatec Cutting Double Saw Elumatec DG142

m'%m Corner Crimping Machine Elumatec
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Production Line in PK. Factory.




Production Line in PK. Factory.
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Shop Drawing & Material Approve

- 99911 Shop Drawing 1122318015399
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(The Company’s Success)




Performance

In33n15tA38 Central Plaza, taz¥iaassnaum

4 A
¥olasams yam ¥olnsams

PKaluminum

Y yam
Central Festival ~ (Chaingmai) 115,000,000 .- Central Plaza (Salaya) 46,800,000 .-
Central Festival  (Pattaya Beach) 85,000,000 .- Central Westgate (CDS Zone) 43,000,000 .-
Central Plaza (Udonthani) 68,000,000 .- Central Plaza (Rayong) 43,000,000 .-
Central Plaza (Lampang) 30,600,500 .- Central Plaza (Phitsanulok) 18,000,000 .-
Seacon Square (Fagade Renovation) 70,000,000 .- Central Plaza (Khonkaen) 12,000,000 .-
The Esplanade  (Ratchada) 44,000,000 .- TA59M15 V1950 WA 7,300,000 .-
Zeer Street (G9dn) 19,260,000 .- Big C (1n51%) 2,600,000 .-
Hotel & Resorts, 8¢ Sport club
Felasans yam Felasants yam
The Aetas Residence 82,000,000 .- Park Plaza Hotel 7,300,000 .-
Hua Hin Grande Lagoon Resort 24,000,000 .- T5ausy Ady daRen a1 (U51a)3) 6,500,000 .-
Tnsans ‘ﬁ‘uW“Tfél’ (®UUVNU - a319) 7,000,000 .- Dusit Thani Hotel & Resorts (%21) 4,500,000 .-
153911, HANQAAIHNTIN, AGITUA, UazIATINITAYY
159911 a5 1A 4,000,000 - 15997 KEC-T 2,600,000 .-
AgIFUM 81318 6,500,000 .- Tasems Inedlalaz  @yusid) 1,500,000 -
T5997u maTey (0g581) 4,800,000 .- 139970 AOMAUA NIARG 3,300,000 .-

a J
UANYATINNTITY aIns? OUUVNU-0319) 2,500,000 .



Condominium, Home Town uazﬁ

PKaluminum

A
¥olnsams

yam
The Trendy Condominium 125,000,000 .-
The Abstracts 90,000,000 .-
Ideo Verve Sukhumvit 70,000,000 .-
The Room Sathorn 70,000,000 .-
M Phyathai 40,000,000 .-
Aspire Rama 9 38,000,000 .-
Shanti Tower (qalalll"jﬂ 59) 25,000,000 .-

Thdumidadon  (veeifueInie) 16,100,000 -
City Home Thapra 13,000,000 .-
uybene (@auneulaiifion) 12,000,000 -
Thusingiaens 2,500,000 .-
($1veerassnaumsuiiGeaias)

Park 24 83,800,000.-

Showroom
zelasants yam

v
Tarigu TaTodn nagfiads (uusaudweml) 11,000,000 - Tarigy

Performance.....................
NNDIA!

Felasams yam
MCKENNA Building A 62,000,000 .-
MCKENNA Building B 4,800,000 .-
URBIS 9,000,000 .-
Tasams agmaimem 8,500,000 .-

thusunsaoulaiidion (quuin 55) 6,600,000 .

The Majestic Tower Jomtien (Wne) 6,500,000 .

5,500,000 .

Baan Suan Lalana

ICON 3 Condominium  (N®31@a®) 5,000,000 .

:é a A Y o
ninou Talilon (OUULIIANUL) 3,000,000 .

91713 Ebina Mansion 2,500,000 .-
M -Jatujak 118,500,000.-
M Thonglor 10 24,200,000.-
Rhythm Rangnam 30,200,0000.-
A v
¥olnsams yam

a

HayDs vowes (@uuSauBiumi) 3,000,000 -

Tarizu aemnams (UATTIHAN) 4,500,000 - Tarigu Toafaa (M) 2,500,000 .-
Toi3u aeunams (1 lna)) 3,500,000 - w33 gD (W) 2,500,000 -
Toi3u aeunams (3%1f3) 3,200,000 - T¥33u BM.W. (@nenliaig) 2,500,000 -
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Performance...........c........

Iix‘i!%ﬂ‘l!, UMIINeNag, IiQWEﬂiﬂﬁ, gazaouNs s

4 .
¥olA3INs yam
pimsdninanIvg msmermaeunialszme lno 65,200,000 .-

a v v a a a <
UNTINADTIAN (0INTNANNTLNGTA TUAINIZINNCN) 64,000,000 .-

BIAMINTL BT LazunsMWaNsIIziralszmea’lng (Building A, B, C and Link Bridge) 51,500,000 .

Supreme Command Headquarters Building A, B, C, D 35,000,000 .-

Tsanenuna MFnennna (emsnsmaasgnimu uazgudlsaiala) 30,000,000 .-

olnsams yam volnsams yam
Tsanenuia Veziiung (HM.0) 11,877,000 .- AT IANATE 4,000,000 .-
Mendeilnusi 6,500,000 .- Tsanenna suijs 3,500,000 .-
Tsanenna ¥auRen 4,500,000 .- AuiduEsugaEMNITN MAnTueen 3,300,000 .-
91A15 ANMTINTIUUNY3 4,000,000 .- T59itou mslsausumsneaiion 2,000,000 .-

a ¢ o
M ITWIUYE, DIAITATIUNIIUY, ias Office Town

A . 4 :

¥olnsams yam ¥olnsams yam
Bangna Tower 8117 4 -5 51,000,000 .- mﬂmmwﬁ”mﬂnnaf? 8,000,000 .-
Bangna Tower 81713 C 6,000,000 .- ‘Na%’gu gl N195 (OUUWALING) 6,500,000 .-
Pranoth Nom Hom Office (DUUATUATUNS) 11,600,000 .- 91A13 A3931 (M DU N1L) 4,500,000 .-
DIMTENINGIU 4 FU 7,500,000 .- Tasamstyasil nines 3,500,000 .-
(DUUINTTUT-INFINTETIY) ABLE INDUSTRIES CO.,LTD 10,124,520.-
K Bank M2 80,800,000.-

5UIA15

A ! A :

¥olnsanms yam ¥olnsams yam
Bangkok Bank (89191 %@1u1§tuﬁ§) 3,000,000 .- Bangkok Bank (8191 amw@m;ﬁ'a) 1,000,000 .-

Bangkok Bank (9191 ¥au) 2,500,000 .-



Central Plaza (Chaingmai)

Owner

Architect Design

Consultant

System

Value

: Central Pattana Public Co., Ltd.

: M.A.AR Co., Ltd.

: Project Planning Service Public Co., Ltd.

: Aluminum Cladding, Canopy, Curtain Wall, and Skylight

: Worth 115 Million Baht.
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Central Plaza (Udonthani)

Owner : Central Pattana Public Co., Ltd.
a o oA = d o o
Architect Design : U3E% Wi 1o @'land $11a
Consultant : Arun Chaiseri Consulting Engineer Co., Ltd

System : Facade 2™ Skin Curtain Wall (Stick Wall System),

Sky Light (Cable Net System), Aluminum Cladding.
Hotel Zone : Renovation Silicone and Hardware for Curtain Wall.

Value : Worth 68 Million Baht.
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Performance.......cccoueen...

Central Plaza (Salaya)

Owner : Central Pattana Public Co., Ltd.

A o ~ = d o w
Architect Designer : U341 # 1o @ las] 9100

Y
a o [ d o @
Consultant s UTHN NTAA 11500 LU 319

System : Aluminum & Glazing, Facade Aluminum Composite 2nd Skin,

and Aluminum Composite Pylon Sign.

Value : Worth 46.8 Million Baht.




Central Festival (Pattaya Beach)

Owner : Central Pattana Public Co., Ltd.

Architect Design : M.A.A.R. Co., Ltd.

Structural Design : Me in Heart (THAILAND) Ltd.

System : Shading and Fin Aluminum,

Copper Cladding, and Balustrade.

Value : Worth 85 Million Baht.

Central Plaza (Lampang)

Owner : Central Pattana Public Co., Ltd.

Architect Design: M.A.A.R Co., Ltd.

Consultant : KCU Service Co., Ltd

System : Aluminum Cladding

Value : Worth 30.6 Million Baht.




Central Plaza (Khonkhaen)

Owner

Architect Design

Structural Design

System

Value

: Central Pattana Public Co., Ltd.

: Architects 49 Limited (A49 Group)

: Connell Wagner (Thailand) Co., Ltd.

: Facade LED Work , Canopy And Glass Lift.

: Worth 12 Million Baht.

Central Plaza (Phitsanulok)

Owner : Central Pattana Public Co., Ltd.

Architect Designer: M.A.A.R Co., Ltd.

Consultant : KCU SEVICE Co, . Ltd

System : FACADE 2" SKIN, and Aluminum Louvers

Value : Worth 18 Million Baht.
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Performance.......cccoueen...

22/05/2018) 11301

Seacon Square (Fagade Renovation)

Owner : Seacon Development Public Co., Ltd.

Architect Design : Architects 49 Limited (A49 Group)

Consultant : Management 103 Co., Ltd.

System : Renovation Glaze Curtain Wall, Aluminum Composite

Value : Worth 70.0 million baht




V T —= —F
£ :13 * X ; %
‘ { Tl
X L + 4 s i
‘ I
The Esplanade (Ratchada)
Owner : Siam Future Development Public Co., Ltd.
Architect Design : O. B. A. The Office of Bangkok Architects Co., Ltd.

: CONTOUR Architecture CORPORATEIDENTITY DESIGN.

Structural Design : Me in Heart (Thailand) Ltd.
Consultant : ACH Construction Cost Consultants Co., Ltd.
System : Facade Spider Glass, Sky Light, and Curve Curtain Wall Segment.

Value : Worth 44 Million Baht.




Performance

IDEO Verve (Sukhumvit)

Owner : Ananda Development Two CO.,LTD.

Facade Design  : Orbit Design I Bangkok.

System : Curtain Wall (Unitized), Aluminum Cladding,

and Aluminum Doors & Windows.

Value : Worth 58.2 Million Baht.
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Performance.......cccoueen...

ASPRIE RAMAY9

@

A o = 3 23 o Y oo
Owner s UTEN WDIFIN WIDWINDTA ﬂL'Jﬁﬂﬂ‘lJ!iJUVI 109 (WHI1TU)

@

Architect Design: 13H% (38a 10a1AN UNaUII AOUFAUAUT 1HA

Consultant : UTHN Aanfeaiie 91ia
System : Aluminum Doors and Windows, and Aluminum & Glazing
Value : Worth 38.0 million baht

CITY HOME THAPRA

Owner : Supalai Plublic Co., Ltd.

Architect Design : Supalai Co.,Ltd.

Structural Design : Actect Co., Ltd.

Consultant : Decco Engineering & Consuntent Co., Ltd.

System : Sliding Window & Door , Casement and Louver

Value : Worth 13 Million Baht.




The Trendy Condominium

Owner : Grande Asset Development PCL Co., Ltd.

Architect Design : Inter Akitek
Consultant : Project Management & Consulting Co., Ltd.

System : 4 Side Structural Silicone Glazing, Unitized Systems and Aluminum Cladding,

Window Wall System and Shop Front, Polycarbonate, Aluminum Curtain wall,

Aluminum Cladding & Louver, and Balustrade.

Value : 125 Million Baht

M Phyathai

Owner : Major Development Public Company Limited

Architect Design : Palmer & Turner (Thailand) Ltd.

Consultant : Major Development Public Company Limited
System : Aluminum Doors and Windows, and Aluminum &
Glazing

Value : Worth 40.0 Million Baht.
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Park Plaza Hotels & Resorts

Owner : Asork Park Co., Ltd.

Consultant : AE Asia Co., Ltd.

Architect Design : Inter Akitek

System : 4 Sides Structural Silicone Glazing, Unitized Systems, and Window Wall System.

Value : 7.3 Million Baht.

The Aetas Residence

Owner : Lapprathan Co., Ltd.

Architect Design : Dan Wongprasat Ltd., Part.

Structural Design : Dan Wongprasat Ltd., Part.

Consultant : AE Asia Co., Ltd.

System : Window Wall System, Aluminum

Cladding, and Grill and Shop Front.

Value : Worth 82 Million Baht.
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The MCKENNA Building A & B

Owner : Mckenna land Co., Ltd.

Architect Design : O. B. A. The Office of Bangkok Architects Co., Ltd.

: Contour Architecture Corporate Identity Design.

Structural Design : S & ASSOCIATES Co., Ltd.

Consultant : ACH Construction Cost Consultants Co., Ltd.

System : 4 Sides Unitized System, Aluminum Cladding,

and Stick Wall System.

Value : Worth 70.8 Million Baht.

The URBIS

Owner

Architect Design

Structural Design

Consultant

System

Value

: Lapprathan Co., Ltd.

: Dan Wongprasat Ltd., Part.

: AE Asia Co., Ltd.

: Window Wall System, Aluminum Cladding,

: Worth 9 Million Baht

: Dan Wongprasat Ltd., Part.

Grill and Shop Front, and Auto Door.
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Performance.......cccoueen...

THE ABSTRACTS

o v

Owner 2158 YT lard reud $ida
Architect Design: Archen. CO ., LTD.
Consultant : Hip Hing Construction (THAILAND) Limited

System : Aluminum Door & Windows, Aluminum Cladding,

and Curtain Wall (Stick Wall System)

Value : Worth 90 Million Baht.

Rangsit University (Chalermprakiat Building.)

Owner : Rangsit University

Architect Design : Rangsit University’s Committee.

Structural Design : Rangsit University’s Committee.

Consultant : DOME Consultants Co., Ltd.
System : Spider System, Aluminum
Cladding.

Value : Worth 64 Million Baht.




Performance

Building B

Supreme Command Headquarters Building A, B, C, D

Owner

Architect Design

Consultant

System Building A
Building B
Building C

Building D

Value

: Supreme Command Headquarters

: Viriyah Energy Design Architecture Co., Ltd.

: D. C. M. 2000 Co., Ltd.

: Stick Wall Systems, Window Wall and Shop Front.

: Window Wall and Shop Front.

: Window Wall and Shop Front.

: Stick Wall Systems, Window Wall and Shop Front.

: Worth 35 Million Baht
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(Tower A, B, C, and Link Bridge between Tower B & C)

Owner : BIAMINTENBIFBIAZINT M TRz szmaIng
Architect Design : Plan Associates CO.,Ltd.
System Tower A : Curtain Wall, Stick Wall, Glass Wall (Spider), Aluminum Composite.
Tower B : GLASS WALL (SPIDER) ,and Fin Aluminum
Tower C : GLASS WALL (SPIDER)
Link Bridge : Aluminum Stick Wall, and Glass Lift.

Value : Worth 51.5 Million Baht.




Performance.......cccoueen...

2IMIANINAIU 4 TU (AUMNWHIYF-INYINIZIIN)

Owner : U3 HN ¥.Jauae noudasATY 1A
Architect Design : Architects 49 Limited (A49Group)
Consultant : U3 HN ¥.J9uae ApudAsATY 1A
System : Aluminum Curtain Wall Unitized System

Value : Worth 7.50 million baht
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M-Jatujak

Owner

Consultant

Architect Design

System

Value

Major Development., Plc.

Major Development., Plc.

Palmer & Turner (Thailand) Ltd.

Aluminum Doors and Windows, and Aluminum & Glazing

Worth 118.5 Million Baht




PKauminum

Performance

M Thonglor 10

Owner ¢ Major Development., Plc.
Consultant ¢ Major Development., Plc.
Architect Design ¢ Palmer & Turner (Thailand) Ltd.
System

Aluminum Doors and Windows, and Aluminum & Glazing

Value : Worth 24.2 Million Baht




PKa]uminum
e pkalUrminUM.COM
Performance.....................

||

The Room Sathorn

Owner ¢ Land and Houses Public Company Limited

Consultant ¢ Management 103 Co.,Ltd.

Architect Design ¢ Tandem Architects (2001) Co.,Ltd.

System ¢ Aluminum Doors and Windows, and Curtain Wall , Fagade Car Park , Balustrade ,

Grill, Aluminum Composite and Sun shade

Value : Worth 70 Million Baht




Performance

K-bank M2

Owner

Consultant

Architect Design

System

Value

Kasikornbank Public Company Limited

Management 103 Co.,Ltd.

Management 103 Co.,Ltd.

Curtain Wall and Grill

Worth 80.8 Million Baht




Performance

PKaluminum

Park 24

Owner

Consultant

Architect Design

System

Value

Proud Real Estate Co.,Ltd.

Stonehenge Co,Ltd.

B B A W. Company Limited , I A W. Company Limited

Aluminum Fin & Louver Tower B,C

Worth 83.8 Million Baht
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Performance.....................

Rhythm-Rangnam

Owner ¢ Asian Property Development Public Company Limited
Consultant ¢ Stonehenge Co., Ltd.

Architect Design ¢ Real Estate Planning Consultant Co., Ltd.

System ¢ Aluminum Doors and Windows, Grill

Value : Worth 30.2 Million Baht




Performance

PKaluminum

The Esse Asoke

Owner

Consultant

Architect Design

System

Value

Singha Estate Public Company Limited

Plan Consultants Co., Ltd.

Palmer & Turner (Thailand) Ltd.

Aluminum and Glazing Package

Worth 118 Million Baht




Performance

PK aluminum

ABLE INDUSTRIES CO.,LTD

Owner

Consultant

Architect Design

System

Value

Able Industries Co.,Ltd.

Able Industries Co.,Ltd.

Able Industries Co.,Ltd.

Curtain Wall Unitized System and Sub Windows System

Worth 10.1 Million Baht
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DESIGN (TEST) CERTIFICATE
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We hereby cerlify that the glass/aluminium Curtain Wall which we document shall be
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Designation: TR92/6 (ISBN 0 643 050930)

CSIRO

AUSTAALIA

THE SIROWET METHOD

(Revised 1992)

Specification for the Performance Testing of Building Facades

This specification (TR9YE) is effective from 30th June 1992 and supersedes TRS0/2 dated February 1990.

1 GENERAL

The melhods of test shall be as developed by the CSIRO
Division of Building, Construction & Engineering for
SIROWET evalualions.

For the purpose of this work the following definitions apply.

Authorily - the Aschitect or other party responsible for
specification.

SIROWET - the CSIRO Wall Exposure Test,

The SIROWET method utilises a pressure chamber that is

. fitted o the external face of the test sampls and sealed at -

its perimeler against air and waler peelralion. A
revessible air pump fitted with suitable controls is used lo
pressurisa the chamber when positive loadings are
required and depressurise the chamber for suction
loadings. Waler sprays are filled to the inside of the
chamber so that when the sprays are in operalion, the
exlemal face of the lest sample is completely covered with
water,

A suction chamber fitted to the Intenal face of tho test
sampie is not suitable for tests conducted in accordance
wilh this specification. ‘

2 TEST PARAMETERS

The following test paramelers shall be provided 1o the Test
Laboratory by the Authority.

(@) Positive permissible-stress-design pressure.
(b)  Negative permissible-stress-design pressure.

(c) Location of displacement transducers (when required
by Clause 5.1.)

(d) Maximum successive displacement limit of a member
(when other than 3.0 mm).

(e) Maximum slippage limit of a member at Supports and
fixings (when other than 1.0 mm).

() Maximum total displacement fimit (when other than =
25 mm).

(9) Maximum deflection/span ralio of aluminium or other
type of panel (when other than 1:180).

(h) Air infiltration lest pressure (when greater than 75
Pa).

() Airinfiltration limit (when less than 1.0 Umz2.s).

() Water penetration static test pressure (when greater
than 300 Pa).

(k) Water penetration cy'clic lest pressure (when greater
than 60% of positive design pressure),

() Water leaks defined as unacceptable (when required
for Clause 11.4(c)). '

3 TEST FACADE
3.1 TestSample Requirements

The facade selected for the SIROWET evaluation shall be
a lest sample with components representative both in size
and shape of the facade of the buildiqg under
examination. The widh of the test sample shall ba not
less than that of three typical adjoining wall panels/units.
The height of the test sample shall be not less than and
one and a half storeys high and must contain full-height
modules of the walling system. Spandref panels, if any,
shall be included above and below the glazed (vision)
area(s). Vertical and horizontal movement joints shall be
included in the test sample. The dimensions of all
movement joints in the test sample shall comply with the
values nominated by the manufacturer(s):

Where details of the building facade differ from those in
the representative test sample, such as al corners,
overhangs and the like, supplementary lests shall be
performed on either composile or part samples of the
facade,

The materials of the test sample (glass, aluminium, slone,
reinforced concrele, sealants, gaskets etc.) shall be of the
same lype and size and have the same details, methods
of construction, flashing and anchorage as the building
facade.

If not an actual on-sile fepresentalive sample of the wall of
lhe building, the lest sample shall be mounled and sealed
inlo a simulated building lrame in the same manner and by
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the same fixings which are intended 1o altach lhe lacade
to the building sliuclure. The supporl lrame shall ba of
equvalent sliliness 1o (al supporling the building 1o
prevent unrealislic dellections of (he prolotype sample,

Simulated floor slats and spandrel beams shall be o
aclual deplh if, for example in curain walls the air sdal is
connecled lo Ihe slab. The internal finishes and linings
shall be inslalled where they contribule o the air seal of
the lacade. The air seal of lhe last sample shall be
conlinued lo the air seal of the lesl chamber,

All mullions, lransoms and olher Inlerconnaclad Jolnts In
the lacade shall be sealed al the sampls boundaries. This
is lo minimise the effecls thal he surrounding conslruction
will have on Ihe lesl performance of the sample.  All
peessure equalisallon and drainage slots oc holes in the
lest sampla shall ba left open.

Transparent viewing panels (or olher means of observalion
such as an oplical fibre probe) shall be provided sa thal
the peiformanca of Whe facade in areas thal are not readily
seen can be delormined. They shall be sized and sited 1o
have a minimal effecl on the perlormance of lhe lesl
sample,

3.2 Prolotype Drawings

The manulacturer(s) shall supply coples of shop drawings
of lhe lest sample la the Authorily and the Test Lnboralory
prior 1o inslallalion of lho lesl sample. These drawings
shall Include -

(a) test elevalion and seclions:

(b) Iull-scale typlcal datails of mullions, lransoms and
panels (including inlerseclions of members)

() nominaled dimensions and ranges for movement
joints;

(d) typical supparl details:

(8) exient and lype of sealanls and duration of curing
belore losling can commence:

(N size and number of pressure equalisatlon/drainage
slots or holes:

(9) blanking ofl datails; and,
(h)  method of inslallation,

Any devlations fiom Ihe dravings shall be recorded and
roted in ihe final reporl.
1
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3.3 Inspection of Tes! Facade

A representalive of [he Authority shall inspect he les|
sample requlacly during erection. Ouring inspection of Ihe
sample Ihe representalive shall assess the adequacy and
sliffness of 1he suppon slructure, When ihe inslallaton of
lhe lest sampla is complels, a representalive of the
Authority shall inspecl the lest sample and, il salisfied,
shall approve ils completensss,  Testing shall nol
commence until this approval has been given.

4 PRELIMINARY LOADING

Before nny tests are conducled, the lest' semple shall be
subjecled lo a slalic pressure of 50% of the posilive and
negalive permissibla-slress-design  pressures. . These
prassuras shall ba malntained for ten (10) seconds at the
posilive requirement followed by len (10) seconds al the
negalive requirement.

Preliminary ~vaaler lesls under  stalic .and * dynamic
pressures in accordance vith Seclions 7 and 8 shall be
conduclad lo chack for any deficiencles In the losl sample
before tha struclural performance test is commenced.

Tha resulls of all prellminary walsr lests shall bo recorded
and reporled 1o Ihe Authority. If as a resull of Ihese
preliminary lesls modificalions lo he lest sample are
required, no further testing shall ba conducted untll. these
modificalions are inspecled and approved by the Authority
and new shop drawings clearly incorporaling the
mwdificallons are issued. The Aulhority shal| decide if
futher  preliminary loading  is required aller such
mdificatlons,

5 STRUCTURAL PERFORMANCE BY
~ STATIC PRESSURE

<

Location of the Displacement
Transducers

The framework lo support lhe displacement lransducers
shall be rigidly fixed independent of llse 1esl sample.

Mote: The building Irame (aclual or simulated) is nol part
of the lgsl sampla,

Displacement readings shall ba laken on (he lest sample
al_ nominoled mullion, transom, panel and  window
localions hat would represent aclual struclural movement.
Displacements shall be taken, at least, al the ends ol the
[raming member or belween fixings and al mid-span.
Also, balow and above (of lo Ihe lellright) expansion joinls
ol framing members and across Ihe shortest span of the
largesl panel andlor glass pane included in Ihe les
sample,



Note:  Whera slruclurel members of [acage framing
systems are nol simply supported over a single span, lhe
paints ol maximum defleclion are unlikely 1o fall midway
between the support brackels connecling the facade 10 he
building. In these cases \he points of maximum deflection
musl e identfied by the facade fatricalor's struclural
engineer and displacement readings taken al these poinls.
For each member the engincer shall provide an
approprala lormula (o reduce he displacement readings
lo o precise delleclion valus.

Sulficienl displacement lransducers shall be localed al Ihe
lixing brackels so that any dilferential movement between
Ihe various componenls will be idenlified

lors tests are commenced, 1he location of all displacemenl
Iransducers ond e formulae for defeclion calculalions
shall ba approved by the Authority,

512 Test Procedura

Displacements shall ba measured al all pressure (positive)
and suction (negalive) sequence sleps by calibrated
displacemenl bunsducers,

The loading sequenca durlng lest is shawn in Figure 1 and
shall ba as lofows:

(a) An Initial pressure dilferential equlvalent lo either (he
posilive  of  nagaliva permissible-slress-design
prossure shall be applied against the exlernal faca of
the st sampla for a period of lwo (2) minutes, which
shall ba laken as a selllingAakeup perlod.

(b) The differential pressure shall be removed and the
28r0 position uf e ransducers recorded afler lwo (2
minutes of zero pressure (Slep 21).

(¢) . Oifferentdl pressures in the sarng diraction shall (hen

' bo appliod lo the exlernal lace ol he lest sample In
not less than five (5) upproximalely equal sleps, until
the pressure reachss the parmissible sliess loading.
The presswes shall be held at each slep for at least
oae (1) minule - before  the displacements are
recarded.

(d) The dillerentiad pressure shall be removed and (ha
zero positon of transducers recocded aller two (2)
minules of zera pressura (Slep Z2).

(8) e pamissitie slress  dasign loading shell be
applled again 1o the external lace of Ihe lest sample
and maintained for al lgasl one (1) minule.  The
dilferential pressuce shall then be reduced in the
same number of steps as lhe increasing pressure
reqgims (see (c)). The pressure shall be held al 8ach
slep for at least one (1) minule belore lhe
displacements are recorded.  Also, Ihe zero posilion

Y ———

ol the lransducers shall be recorded afler lwo (2)
minutes of zero pressure (Slep 73),

() Steps (a) 10 (e) inclusive shall be repeated using the
opposile permissible siress design loading.
1

(g) Sleps (a) and (b) shall be repealed using the inilial
diffcrential pressure.

Note: Steps (a) lo (e) shall be referred 10 as Mode 1, slep
(N as Mods 2 and slep (g) as Mode 3.

POSITIVE sve ks
PRESIURE
2ERD s
PAEIIURG u u 2 \I‘ 1 77
HEGATIVE
PAESYURE ve kA
[ LODE | | MOOE 1 biooeh

Flquro 1 '
Typkal Structural Performance Tes! Sequence

5.3 Calculalion of Defleclion

Where a sluclural member of the test sample is
efleclively supported at Its ends only, ils midspan
deflection and resultant deflection/span rallo under load
shall be calculaled as lofows:

The displacement lor each Wransducer al the ends and
midspan of the member and each moda (posilive nnd

negalive) shall be reduced lo a defiecion and
deflection/span ratio using the relationship -
S

Oefleclion/Span ratlo s 1 -
Dnl e Dl
where
D, = Nsl midspan displacement
D, =Average ol net end displacements
S a Span ol member between points
of support (ransducers).

The highest ralio in posilive and negalive modes shall be
consicered as (he delleclion/span ratio for the member
provided that he calibrated pressure is within = 5% of the
nominaled permissivle-stress-design pressure, Signilicant
variations in \he ralios el the design pressure sleps (ie.
eilher side of mid-mode sleps) shall be noted in Ihe final
report.
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Where a stiuclural member is not elfectively supported al
13 ends only, the delection of that member shall be
caleulated using the formula provided by the facade
fabricalor's  siryctural engineer and approved by 1he
Aulhority under Clause 5.1,

A lable ol successive zero-pressure  displacements,
relerenced o he displacement aller lake-up in Mode 1,
shall be produced.

6 AR THFILTRATION

The face of the lest somple shall be sealed airtight by
covering il wilh an Impervious film. I Whis is not
praclicable, all joints, weepholes, and glazing or sealanl
lines of Ve lest facade shall be seakd vilh impervious
adhesivo laps. Posllive and negalive lesl pressures of 75
Pa (o higher values if spacified by tha Authority) shall be
applied and the basa air infilliation roles through the lesl
apparatus delermined by & calitraled flow meler inserled
In the alr pressure line, The sealing film or lape shall be
remaved fiom the test sampls and the total uir infilvation
rales dolarmined. The alr Infiilration hrough the lest
sample shall be (he dilference between the base and lotal
readings,
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8 WATER PENETRATION BY
CYCLED PRESSURE

This lest shall be performed upon compldiion of Ihe est
lor water peneltration by slalic pressure,

Should the cyclic waler penelration lest nol commence
wilhin thirty (30) minules of the slalic waler penelration
test, then, immedialely prior lo the slart of lhe cyclic lesl
the exlerior face of Ihe lest sample shall be com letely
sprayed wilh waler at a rale not less than 0,05 /m2.s (or
five (6) minules with zero air pressurs dilferential on the
facada,

Waler shall be applied lo complelely and continuously
cover the exlerior face of theg tes| sample at a rale nol less
than 0.05 l/mZ.s while & cycling positive air pressure is
applied 1o tha exlerior face for a period of not less than
five (5) minules, . The spplied positive pressure shall be
varied between the spacjfied limils wilh a cycle Ume of
three (3) 1o five (5) seconds. This procedure shall be
repealed for al least two sleps a3 shown in Table 1.0t
tha posilive pormissible-siress-deslgn pressura ia less than
1000 Pa, Slep 1 pressure range shall be 20% 1o 40% of
posilive permissible-steas-design pressure,

7 Y/ATER PENETRATION BY
STATIC PRESSURE

The lest facade shall be subjecled o waler sprayed
complelely ond conlinuously over the exlerlor face of the
lest samplo al a rals nol loss than 0.05 V2.,

Al lhe start of the lest, the waler Speay shall operate lor
five (S) minules wilh 2210 air prezsure dilferential on he
lacade.; This shall ba lollowed by a fuither period of filleen
(15) minutes al a- positive pressure ol 300 Pa or as
specified by the Aulhorily.  Observalkxes of he internal
face of tha facade shall be civried out during (he waler
spray operation and for five (S) minutes aller lhe waler
spray has slopped and there s Ief0  air pressurg
dilfecenlinl on \he lacade.

Any waler appearing on Ihe inside facg of he facade shall
be recorded, wilh Ihe axtent and, if fossible, the source of
lenkoge indicalad.

[-?lep Minimum Maximum The cycling pressure
1 300Pa 600 Pa " “shall ba measured

2 30% posilive 60% posilive by . a calibraled
pecmissible-siress-design permissible-siress-design pressure transducer

i pressure piessure vilh a suitably [ast
3 Oninstructions from the Oninsbruclions from the responsa, The
Autliority Authority oulpul  of this

lransducer shall be
recorded on a chant recorder or other davice capable of
recording and araphleally dleplaylng the vadavons 1o
pressure.  Waler gauge manomelers and olther slow
response pressure indicalors ere unsuilable for this
purpose.

The air pressure dillerential shall be reduced 1o zero for
wo (2) minules between each slep with the waler spray
slill in operdtion.  Observalion of the Internal face of the
facado shall be coried oul during the waler spray
operalion and lor five (S) minutes after the waler spray has

stopped and lhere is 28ro aijr pressure dillerential on lhe
[acade,

Any waler appearing on he inside face of the facade shall
be recorded, wilh he exlenl ond, il possible, the source of
leakage indicaled.

9 PROOF TEST

The lesl sample shall be subjecled lo prool lesis. The
applied pasilive and negative pressures shall be 1.5 limes
tha  posilive  and negalive permissible-siress-design
pressures supplied as required in Clause 2. Each prool

Y
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-

lest pressure shall be maintained on the lest sample for a
period of one (1) minute.

10 VARIATION OF TEST SEQUENCE
10.1 In Conjunction with Other Tests

When SIROWET tests are required 1o be done in
conjunction with other lests, (such as earthquake tests)
then air infillration and water pensetration tests shall be
carried out bolh before and afier each other test. Proof
tests shall nol be commenced until all other tests are
completed.

10.2 - Re-testing

It the test sample requires modification lo gaskels, joint
seals or drainage delails lo enable it lo pass either the air
infiltration or water penetralion test, then both tests shall
be repeated in full. Bafore re-testing, the full positive and
negalive permissible stress design pressures shall be
applied lo the lest sample for two (2) minutes each.

It the test sample requires stiffening or other major
modification lo the structure of the facade, then the
complele SIROWET lest regime shall ba repeated.

1 ACCEPTABLE PERFORMANCE
CRITERIA

11,1 Successive Member Displacement

The successive displacement of a member is the
zero-pressure displacement (relative to the reading after
initial takeup) measured during me structural performance
test (refer to Figure 1) -

(8) between maximum pressures in Mode 1 (22);

(b) befors take-up in Moda 2 (23);

(c) aher take-up in Mode 2 (Z4);

(d) between maximum pressures in Mode 2 (Z5);

(e) belore take-up in Mode 3 (Z6); and,

{) after take-up In Mode 3 (27).

The successive displacemenl Irom all zero-pressure
readings shall not exceed 3.0 mm (or as specified by lhe

Authority).

At any support of the sample and the test frame/ouilding,
slippage is dsfined as the dillerence in displacement

‘reading at 2ero-pressure between the brackel and Ihe

adjacent element.  The slippage al supports shall not
exceed 1.0 mm (or as specified by the Authority).

Page §

11.2 Maximum Displacement

The maximum tolal displacement in any mode resulting

from deflection of the components of the facade shall not
exceed = 25 mm (or as specified by the Authority).

The maximum defiection/span ratio of facade framing
members shall not exceed 1:240. The maximum
deflection/span ratio of glass shall nol exceed 1:90. The
maximum deflection/span ralio of aluminium or other
specified type of panel shall not exceed 1:180 (or as
specified by the Authority).

113 Air Infiltration

Air infiltration shall not exceed 1.0 I/m2.s or such lesser
value as may be determined by the Authority.

11.4  Water Penetration

Under static and dynamic pressure there shall be no feaks.
For both the static and dynamic water lests, a leak Is
considered to occur when -

(a) water appears on the Inslde face of the facade and is
visible from an occupied space,

(b) uncontrollad water eppears on the inside face of the
facade and is likely to damage insulation or
architectural fixtures. Uncontrolled waler is defined
as any leakage thal is nol contained and drained
away within the test duration (including the five (5)
minule observalion period), or

(c) water appears In other locations specified as
unacceptable by the Authority.

11.5  Proof Test

Under proof test thers shall be no collapse of the test
sample. Collapse shall mean any one or any combination
of the following:

(a)  Oislodgment of any glass.

(b)  Dislodgment of any frame, panel or any par
thereof.

(c)  Failure of any fixings that connecl the facade to the
building struclure, such that the test sample is
unstable,

(d)  Failure of any stop, locking device, faslener or
support which would allow an opening light to come
open.

(e)  Any permanent dislortion of a panel shall be noted
by the test engineer and documenled in the repon.

P.7
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12 FORM OF REPORT

Qelails of the test sample (including an outline ol the
simulated building frame) and the lest method shall be
clearly givenin a report.

The repon shall include the following:
(a)  An identification and general descriplion of the
facade and Certificate of Identity from the builder or

nominated contractor.

(o)  Drawings of he aclual lest sample showing
modifications, if any.

(€)

(@

)
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Tesl sequence including dale, time and pressures
used In all tesls.

Location of all transducers for the structural
performance test and spans of relevant members,

Displacements, defiection/span ratios, successive
displacements and air infiltration rates.

Pholographs and other pertinent observations.
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Arun Chaiseri Consulting Engineers Co., Ltd. 3300/25-28 Phaholyothin Road, Chomphon, Chatujak, Bangkok 10900 Tel. : 66 (O) 2937 3456 Fax : 66 (O) 2937 3555

e-mail : arunchai@inet.co.th



