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Energy performance of buildings - 2006
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WTCB
Race for insulation technology 2007 - 2009
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Construction Product Directive (CPD) - 2011 Initial type testing facade elements

*  Alr, wind and water tests (AWW)
M Ical perfs on profile
Repeated opening and closing, durabslity
Mechanical stiongth, Racking & Torsion \
Oporating forces
. hanical perf on profiles
Infrm rod Bghts
Climad chamber
Aging tests, QUV }
Oven
« Impact Resistance tests
Burglar Proof Resistance tests
= Acoustic test
= Energy performance tests in R-cube

Project

testing
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= Test method: EM 11841:2000
+ Classification: EN 124002002

= Air permeability:

= ftest method: EN 1028:2000 / EN 121532000

= classification: EN 122071968 / EN 12152:2002
= Water tightness under static pressure:

= test method: EN 10272000 § EN 12155:2000

= ciassification: EN 12208;1989 / EN 12154;1998
= Resistance against wind load:

= test method: EM 12211:2000 / EN 12211:2000

« classification: EN 12210:1969 | EN 16116:2001

Racking & Torsion Windows
= Test method: EN 14608:2004 — Racking

« Test method: EN 14609:2004 — Static forsion
= Classification: EN 13115: 2001

Racking & Torsion Doors

= Testmethod: EN B47.1889 - Resistanca to vertical load

= Test meihod: EN 8456:1899 - Resistance (o stalic lorsion
«  Test method: EN 845:1898 — Soft and heavy body impact
= Test method: EN 850:1899 ~ Hard body Impac!

= Classification: EN1192:1968

WBZEE()
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= M of sound i

in buildings and building elements
+ Test method: EN IS 101403

= Rafing of sound insulation in buildings and of
building = Part1: Airb sound i
= Test method: EN ISO 717-1

= Impact Resistance Window & Doors
= Test method: EN13045:2003 *  Static load on gfierent poaitions o he constuction
- Classification: EN 13049:2003 S M NetOhEN

* Impact Resistance Curtain Wall
+ Test method: EN 12600:2002
« Classification: EN 14018:2004

= Dynamic load test on detwent positions on the construction
= Test method: EN 1628

* Manual 188l doscribes § chisses of burglar feaistance
= Test method: EN 1630

WBZE[
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The architect,
Crepain-Binst
Architecture,
created a range of
five office buildings
on a glass access
plinth, along the
railway.
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= The glass panels
at the ground floor
measure 2,7 m by
5,2 m. This means
that the glass
composition has to
be 12/15/88.2

= Glass weight:
approximately
1000 kg.
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More glass , no aluminium ! = Hi-Finity sliding doors
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Current projects
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INGENIEURBURD

- FCGERMANM

CALCULATION DES EFFORTS
APPLIQUES SUR L'OSSATURE @@
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Skytower One Oostende
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FACADE B

Building Information
Modeling (BIM)

- Virtual Construction Modeling

- Virtual reality

53

T Control office
Engineering
Suppliers
Architect
General contractor
Building owner / Investor
Building projact
Users of the building Subcontractors

Facility manager |
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Conceplual
Design

Programming

Renovation

Detailed Design

Building Information Modelling (BIM)

“QQ’Q*

Analysis

TN
Documentation

‘l@ Fabrication
E
we

.Q’ Construction

4D/50

Operation and 'Zonsi.rucuon
Demolition Maintenance Logistics
WBZEE()
e e Contied affice

iaitegrenind Enginaering

= o

Bullding swrer | Imvestor

Users af the bullding
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Building project —» fagade

Subiearractars Faata e -,‘,.. =

Facility mansger
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Excate engrmesy Detailed design
Concestusl Deign Sales Eaiculatan ey
Documentation
Tertmeal egen Project management
Fagade builder
Approval control office Temasis nd sssategs i spgeonsl
Imatatiabity Installing b
e
Production martarninat=lay
WBZE(
architecture

parametrical design

aluminium building systems

wind engineering §
Structural
| Engineering

glass design

anchorages to main structure

(Sustainability )

retro fitting

green labels

/Architectural |
Design

Energy
§ Performance

BIPV

thermal insulation

double skin facades

natural ventilation

value engineering

green facades

WBZE[

fire safety

link HVAC
acoustics
o .
caupants day lighting
air quality
temperature

air flow

smoke & heat extraction
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Cannsction 1 prisary struckees

Vibrations

Keminium bdding vrstamy

Tharmiat Caicaations

Sreal
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FACADE B
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Wind Engineering

- Wind Standards
- CFD calculations (2D /3D)
- Wind Tunnel Testing

60
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Wind
direction

Density of
buildings
and
protection

High
buildings
in
neighbour
hood

Position
within the

facade
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* Windpressures for standard situations
standards| ® O k€

Terrain
CFD
20/3D | ® +/-10 k€
* Windtunnel testing including environment
Wind- | ¢ +/-40 k€

tunnel

roughness

Orography
of the

terrain

Dimensions
of the
building

IC5. §1.0M0.30
Belgische norm NBN EN 1991-1-4 ANB :“""" A
Tw utg . december 2010 I I
Normidassa: B 63
1 :. i op -Deel 14 ;
ety bijlage
Ewocods 1 Acsons 5o e ¢ructires « Pare 1< - e e Tl vt -

Euteteds 1 Astisns on strictoes - Part 14 Danacsl actisns - Wisd actions - Nasieeal sanas

Zonw A B c o E

Wil [ oo | Gt | Comst [ oo | imis | s [ Gonsd | Gomr [ omirn | Goms
5 1.2 |14 ) 08 [0 L5 8 | 10 07
1 [az2]aa]as 0] o5 [wa]eo] o5
02512 (4] 0a a0 a5 [sw7|en| 03

61

Pedestrian Wind Comfort
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Wind Loads on Buildings

63

62

Pollution Control

Natural Ventilation

reathve o for ventitation witho

WBZE[
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Wind Tunnel Testing
Collaboration Wacker Wind Engineering

* Method of wind tunnel testing
- Test facilities boundary layer Wind tunnel

- Principles of wind flow creation taking into account

Terrain category Il
- Mean horizontal wind velocity

- Turbulence intensity

Spectral density (distribution of gust energy)

Integral length scale

Wind tunmel #1 Wind tunnel #2 Wind tunnel #3
* ross sectan: 250 x L&Sm * ceogs secnion: 205y LBS = * crosesecnon: 130« 1 0 m
* gpeed: 17 mfi * ipend: 2 mfs * sperd 30miy
R, Q » suburbian exposure * cpen exposure * unifarm Bow
WBZE( WBZE(
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Wind Tunnel Testing
Collaboratio Wacker Wind Engineering

* Scale model and similarity laws

- Translation of 1:350 scale model
to full-scale

- Rigid model

- Similarity laws

Geometrical similarity
Similarity of approach flow

- Similarity of flow around bodies

- Similarity of dynamic response of
structures to wind

- Similarity of buoyancy flows

Scale 1:350

Teat variations:

¥ FRoof openjclosed

+ With/without media screens

* Media screens in upper and lower pasition

Wind Tunnel Testing

Collaboration Wacker Wind Engineering

/o
* Measuring points on scale model (roof and facades |,

* mwssursment poiet

About 600
measurement
locations along the
facade and the roof

hotizeta memiEuten

R surfaces

.. *o *  Measurementsin

o « 10%-steps

L vertical matrdution
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Wind Tunnel Testing
Meeting Wacker Wind Engineering

 Translation of measured statical wind loads on rigid modelling dynamic properties of the steel roof structure

- Natural frequencies
- Vibration modes
A - Equivalent masses
4 - Logarithmic decrement of damping

71
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Aluminium Building Systems _\:‘; ._ K

Curtain walls
Sliding elements
Windows & doors
Sunshading devices

73
Aluminium as a construction material = Eurocode 9
Theee basic types of profiles
#~ -
]
o
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Curtain wall systems

Stick built curtain wall

Unitized curtain wall

21/10/2019
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Aluminium alloys and tempering
i
i
AlMgSiq s ]
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Thermal break systems WBEE[|

FACADE B

The properties of the insulated profile are determined
by the two metals parts and by the characteristics of
the insulator.

e ¥

Generally, only a few types of insulators are used by 2 e % g s \\ 1 % i

the manufacturers, mostly made of glass fiber- . . N ; ™ \ %

reinforced polyamide. Glass Englneerlng 1 | M Y < \\\ ! 1
t !

- Glass as a structural element

- Impact behaviour
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Achorages to concrete

Building systems
Anchorage systems

Concrete behaviour

+ Expansion bolt : Hilti HSA, Hilti HST3, Hilti HSL-3, Fischer FAZ II, Spit FIX Z XTREM, ...

+ Chemical anchors with injection :

+ Chemical anchors with capsules :
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1 Tensile

Steel Failure
(tensile)

-

| Concrete Cone Failure | IConr:rete Splirting J

l.Concme Edge Hmakage}

Future evolutions

Parametric modeling

Virtual reality

3D printing

BIM and facility management

Adaptive facade

85
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Virtual reality

89

Adapative facades

The fagade is no longer seen as just a static
barrier that separates the interior building
environment from the external one. In
contrast, the fagade becomes a dynamic
playground to optimise between energy
objectives and occupants’ wishes

91
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Facade engineering in N [\: R [ 1

Macedonia ‘\ ‘__\
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Facade engineering in Macedonia

Creation of company in Macedonia : WB&E Facade Engineering

Local business partner and contact person : Jovica Simovski

Full support : Prof. D-r. Kokalanov

Collaboration with University of Skopje for master thesis students

Training for specialised engineering (aluminium building systems, glass, steel,
wind, concrete anchorages, wall cladding systems, ...)

Multidisciplinar team in Macedonia working on international projects

International website including Macedonian language planned Q4/2019
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