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Route Bezoeker
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Onderzoek Sandwichconstructies

Functies/Sanawich

FRP

Core

FRP

Verschillende combinaties FRP
- Polyester - Glasvezel

- Epoxy - Koolstofvezel

- Epoxy - Aramidevezel

Verschillende Core Materials
- Foam

- Honeycomb

- Holle elementen




Functies/Sanawich

Onderzoek Sandwichconstructies

Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 3
Epoxy Carbon 3
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 3
Epoxy Carbon 5
Epoxy Carbon 3
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 5
Epoxy Carbon 4
Epoxy Carbon 4
Epoxy Carbon 4
Epoxy Carbon 4
Epoxy Carbon 3
Epoxy Carbon 4
Epoxy Carbon 4
Epoxy Carbon 3
Epoxy Carbon 4
Epoxy Carbon 4
Epoxy Carbon 4
Epoxy Carbon 5
Epoxy Carbon 3

_~|Thickness, mm ~|lLayer, mm ~|Composite, nm ~|Deflection, mm ~|Load, kN/m2 v |Weight, kg/m2 +|

309 103 13 36,49 10,61 264,18
300 100 14 36,44 10,62 264,84
321 107 12 36,15 10,62 265,32
312 104 13 35,83 10,63 265,98
333 111 11 36,13 10,64 266,46
303 101 14 35,75 10,64 266,64
324 108 12 35,52 10,64 267,12
294 98 15 35,91 10,65 267,30
345 115 10 36,46 10,65 267,60
336 112 11 35,52 10,66 268,26
348 116 10 35,87 10,67 269,40
363 121 9 36,03 10,71 272,34
320 64 8 36,20 10,71 272,80
305 61 9 36,00 10,72 273,90
340 68 7 36,04 10,73 274,70
290 58 10 36,35 10,74 275,00
381 127 8 36,12 10,76 277,08
384 128 8 35,59 10,78 278,88
280 56 11 35,99 10,79 279,10
365 73 6 35,78 10,79 279,60
270 54 12 35,99 10,83 283,20
402 134 7 36,28 10,84 283,62
405 135 7 35,77 10,86 285,42
260 52 13 36,31 10,88 287,30
395 79 5 35,76 10,88 287,50
429 143 6 36,18 10,96 293,76
255 51 14 35,57 10,97 294,40
432 144 6 35,70 10,98 295,56
430 86 4 36,35 11,01 298,40
245 49 15 36,42 11,01 298,50
435 87 4 35,57 11,05 301,40
360 90 11 39,95 11,09 304,88
343 87 12 39,72 11,10 305,76
376 94 10 39,75 11,11 306,40
336 84 13 39,83 11,11 306,64
62 [ 5 36,08 11,12 307,50
324 81 14 40,25 11,12 307,52
392 98 9 40,01 11,12 307,92
465 [ GGG 5 35,64 11,14 309,30
316 79 15 40,00 11,16 310,80
a12 103 8 40,08 11,17 311,84
436 109 7 40,12 11,25 318,16
485 97 3 35,91 11,28 321,30
so1 [ 4 36,29 11,32 324,84
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Productie - Constructie opbouw
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Productie - Constructie opbouw
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Productie - Constructie opbouw
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Werking Sandwichconstructie
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Applied load
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Route Personeel
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Overgangszone
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Constructie
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Concept Gevel

/




Uitgangspunt /Concept -  Functies/Sandwich -  Kamers/Modulair -

Uitgangspunt Constructie

Composite - Hotel Design Part D 63



Gevel/FRP

Gevel Ontwerp
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Gevel dicht
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Gevel open
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Rekenmodel

FACADE BUILDING TECHNOLOGY DESIGN

g B\
L[ TETTHL
LT
xfj—ka—\_f}f\-flf—,ff
Bending w

Youngs Modulus

Yield Strength

Width Element
Height Element

Thickness glass1
Thickness glass2
Thickness spacer
Height FRP
Thickness FRP
Thickness FRP modi

Area

E_FRP pultruded
E_glass
n_composite

¢_GRP pultruded
o_glass

t glass1

t glass2?
t_spacer

h

t_FRP

t_FRP modified

A glassl

A glass2?
A_FRP
A_FRP modified

e by =

NLYAY T .
|

1 Slicons seakant
2 PE backing cord
3 Epauy

resin adhegive
4 GFAP section
5 Tharmal nsulation

36 200

28000 N/mm2
68000 N/mm2

0,41

193 N/mm2
38 N/mm2

2165 mm
7200 mm

28 mm
11,53 mm

8660 mm2
8660 mm2
7000 mm2
2882,35 mm2

Centre

Load Cases

Weight

Load
Temporary load
Safety factor
Permanent load
Safety factor

Total load

z_glass1
z_glass2

z FRP
z_total
z_glass-stress

z_glass1 modified
z_glass? modified
z_FRP

12,98 mm
24,98 mm
114,02 /mm

4,13082 N/mm

Gevel/FRP

FRP pultruded = 2100 kg/m3
Glass = 2450 kg/m3
I 1
M A _Z.g-]
2 5 ¢q-l°
I=—-b-l+A-Z|,, = _
384 EI
0,56 kN/m?2
1,5
0,89 kN/m2
1,2
1,908 kN/m2
0,001908 N/mm?2
Bending and Stresses FRP
| W kg/m M W
FRP pultruded + glass | 594E+07| 3,58E+01| 57,13| 2,68E+07| 2,48E+05 2,20E+06
FRP pultruded 3,65E+07| 1,42E+02| 14,70| 2,68E+07| 2,92E+05 | 91,78




Gevel/FRP

Gevelopbouw 1/20
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Gevelopbouw 1/20




Gevel/FRP

FRP-profiel
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Productie




Gevel/FRP

Productie - Pultrusie

1 Heated mould

2 Pre-form

3 Textile reinforcement
4 Rolls of rovings

5 Resin bath

6 Moulded section

7 Pull mechanism

8 Saw
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Productie - Constructie opbouw
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Ontwikkeling FRP in Architectuur

Appearance of building in urban context
Appearance of building in urban contesd
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design:| | |Fichard Hamition & Marvin Goocy design:| | | Squire and Parners
Incation: Calfarnia, USA X X X X X X X X X X X X X location: London, United Kingdom X X X X X X
complefion: [ 1957 completion: | | 2007
design: | | |Jean Maneval design:| | | Kenga Kuma &bssociates
location: Martas, France X X ks X ks X X X X X X X X location: Frankiurt am hain, Germany X X X X X X X
complefion:| | 1967 completion: | | 2007
design: | Wholfgang Feierbach design:| | | Zaha Hadid Architects
Incation: Altenstach, Germany X X X X X X X X X X X X X X location: Hang Kang, Takyo, et X X X X X X X X X X

compleion:| | 1963 completion: | | 2008

design: | | | Richard Horden, Wieland Schmict
¥ b T S T S O O . O . S L T S . . x locaion:| | |various X b T S S I S I A I ¢ oo | x| X X
completion: ) | |2009 e

design: | | Allmann Satier Wappner Architekien
X O T S T S O T . . O I O - I O X location:| | | Friedrichsheafen, Germarny — | ox ¥ O O O O O O O
compleion:| | 2009 —_—

design: | | Mati Suuronen
locaion:| | |difierent locations worldwide
complefion:| | 1963

design: |  Richard Rogers
location:| | |-
compleion:| | 1963

design: | et SuLronen design:| | | Rietveld Architecten

location: | | Helsinki, Finland X X X X X X X X X X X X X location:| | | Delt, Metherlands X ¥ ¥ ¥ X X X X X X X *
compleion: | 1971 completion:| | 2009

design: | | Klein Dytham architecture design: | | Selyas Cano

location:| | | Tokyo, Japan X | X X ¥ X X location:| | | Madrid, Spain X X ¥ ¥ ¥ ¥ X ¥ ¥ X X X X
complefion: [ 1996 completion: | | 2009

design: Bernhard Franken, ABB design: Foster + Partners

locaion:| | | Frankfurt, Berlin, Germany X X X X L X ] XX location: | | |Londor, Urited Kingeor ¥ ¥ ¥ K| ® K| % ¥ ¥

completion;| | 1923 completion: | | 2009




Constructie principes
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Pultrusie profielen Sandwich elementen




Gevel P4 Architectuur
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