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The architects vision
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Preliminary design

NNNNNNNNNNNNN



HotzEAu

INTERNATIONAL

1
[
BEREBRERER
I i ]
11 _
_— |_||_,. =1~ -1
11 _
AR T A e e R
1 i
_— |_||_-| 1111
_ _ _
—4-1-1+—Fr+H11-H
B e _|- -
TT _
1 1 1 1 b1t 171 H
|-u_“|||_n||.—h_ﬂ_..m—*.‘mﬂuul
l L 1l
_ |
SEEREEEERE
............... -
_ _ AL
—t -—1-1—¥Ft+ 11— -

1

Floor plan and span width

R R RS i



1

el !
e l
'/‘A'l ‘4,"1‘1 ’Il‘ J "’Ir

X

1L Al A
i

)\
N e WL (N

Sl 4
i'\. f//AEi 4»&@-«/&@7&%’-

¢
b .

[

|

I
()

1

e Al DesceR -
— StueE Fole Aluasiele

; 1 I8
o/ f! ¥
b b2 Iy
{1 ' g
-

» LN, i,

v W
; LI 43 ! | \\\
LAY ) . %
N ) s T )
V) i/ / :
mws-/ e &
.~H ,,,,,,, 6.00_4~~
= Ly

SERASATR ORAcELS
VLACeLE

AaasTieme Yhes
ULk AVSTAULE

Nedli e AUstaun

v

Y5060/ Useo
2%/ s

“TILPA SStT Gromgrnn

MATECAAL FELRE AN o | STATWS

e
=N
_—

=

WS T

 TWerd TR\ o
— STWeE T Avmssilels

T———

¢ ﬁ
bt 0 .
i} 7 RUW e
A ) 1 v \\
\ SNy
y / ) 0\
Y % FacuRLA ||
\ )1 A
J - i \L
wBARE %
o P

§ L o e

| Oppdrags

REvE

.

@/@ Uted) FAGUELA— / T0o DRAacEL
AlcanssiWle Buine &N QEL AL \musx(\»«uibm

[ side

i L pmt
\ ]
\ \\ / |
R \'\ /f
\“ Lo
\

) i ,L
S———— ‘Q(’a\do——'—“—‘ﬂ-. . g o <~
e ‘;i‘é* A4S ; Ao S8 e A4 A
. ’E'—‘" N§eo V,,,’}AQ\L ‘*’Gu ~-/“  HBco ——ﬁll—’l

\ /,/‘ / e

N may

Aortensly) Lt i #*

,L_”“‘—‘i”_’gi&“__d 5

d 60 %
< R[éca N

INTERNATIONAL



Clarification against manufacturers

Country Manufacturers Length Thickness
[mm] [mm]

@/7
@/T

T/F
S/@/T
o/T

Zublin
Splitkon
Binderholz
Mayr Melnhof
Derix

Pfeifer

Stora Enso
KLH

Moelven

4800
3550
3500

3500
3500

3100
3500

2950

20000
16000
22000

16500
17800

14500
16000
16500

20000

360
340

500
400

300
320
500

2400
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Design in production sizes

4000 3500 M" CLT 3500 + Lir Gl 2950 2700 90grad + Li Gl

v

4500 .

g % . "

1 P P f/h&l 1 = s e,
\ / <9 SOFISTIK

X3
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No material

What does this mean in cash and statics?

1 100 %| 102 %
2 104 %| 105 %
3 105 %| 119%
4 106 %| 108 %
5 107 %| 104 %
6 115 %| 100 %
7 105 %| 115%

125 %

120 %

115 %

110 %

105 %

100 % o/

Good when stiffness is above material

@

Bad when material is less then stiffness

Material use v.s.

B N\

B
4000 3500 MT 3500 + Limtre 3500:MT 2950 2700 90grad + Limtre
| L el el g =
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The chosen design

4000 3500 MT 3500 + Gl 2950 2700 90grad + Limtre
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The cross section

Topg-plate:
/—Ma::wlvecu
3500 -
248 306 2354 305 , 248 g . | i
0g 3300 J | | | |
=) 2 | Nisie i sopp-platen ] : : : :
== : : : :
2 Rﬂ; —_— U Treskrue - C4 /
ey Il e G
3
g
- | 4500 ‘ 4500 ‘ 4500 |
g Sammenkoblng steg og
190 3,159 burnbjelke, s detaf 5-A
k%) o
¥ 2
é Treskrue - C4 g
= > —B8 jelke:
200 | 200 5252 Limtre GLS0h
2 2 400
Detalj 1A - Tverrsnitt o
1:20 Detalj - vist oppdelt
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Development of the project

* Field trips
« Bachelor thesis
 Seminars with tre-klyngen

« Dialogue with contractors, suppliers and entrepreneurs

Knut Sjgvold = Prosjektsjef KID

Magnus XXXYYY — Stema Radgivning

Trond Behlerengen = SINTEF

Per Lind = Treteknisk

Andreas Stenstad - Treteknisk

Kristine Nore - Splitkon

Terje Strand - Woodcon

Daniel Ertresvag — Oslo Met

Christoffer Jacobsen — Asplan Viak AS - ARK
Roar Lund-lohnsen - Asplan Viak AS - ARK
Hakon Tennge - Asplan Viak AS - RIBfy
Stein-Ove Hekkebakk Vike - Asplan Viak AS - RIB
Tim Skotheimsvik - Asplan Viak AS - RIB
Sigurdur Gunnarsson - Asplan Viak AS - RIB
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Development of the project
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Skruefordeling — kombinert Igsning over 50m basseng og stup

Prosesstegning Detalj 5

Skissen viser tenkte forenklinger pa diskuterte Igsninger.

Detaljert prosessbeskrivelse av kopling bunn og side.
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Sketches — Sizes — Weight
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Fire protection
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. brannimpregnering
" beskyttet av akustikkelement Vo & ]

= sprinkler

BT

tribune basseng fasade
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3D vist fra hverandre 3D sammensatt

s §

Sammenkobirg steg o5
1epg-plate. se detal

Hoveddetalj 16 - 3D - Sammensatt

Detalj 1A - Tverrsnitt
1:20

10- 30D - Vist fra

Hoveddetalj 10 - 3D - Sammensatt

Hoveddetalj 2 - 3D - vist fra 2-3D-
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Combined structure
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How should this

be
assembled?




Tepg-plate:
Massivire C24.

'
!
'
|

Forsirekning topp:
Limire GL3Dh
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Wooocow *
7" pthoblaas rebibms [
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Suspended from the roof
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DESIGNING FOR
CORROSIVE
ENVIROMENTAND
STIFFNESS
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@ standard Norsk Standard

nort
% NS-EN ISO 12944-2:2017 - . Schlussbericht fir das Forschungsvorhaben:

Gebdaudeklima - Langzeitmessung zur Bestimmung der
Auswirkungen auf Feuchtegradienten in Holzbauteilen

5 A7 000, 01 005 1)
Spok: Engete:

Maling og lakk
Korrosjonsbeskyttelse av
stalkonstruksjoner med beskyttende

v v v v ? b o v

ENVIRONMENT SERVICE CLASS e © © “ o
.

ATMOSPHERIC CORROSIVITY CLASS ° O & ©

malingssystemer R - -~ :
Del 2: Klassifisering av miljoet R Bﬂdﬂ\'_’ Og/ WOOD CORROSIVITY CLASS
(ISO 12944-2:2017) ; svgmmeanlegg =

carbon

stesl ®
C —o—eo—

L aluminium ak .
v

Swarthook
TIMBER SCREWS

Paints and varnishes

Comresion protection of steel structures by protective paint systems
Part 2: Classification of environments

(1SO 12044-2:2017)
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Steigende Korrosionsbestandigkeit 2

cle|o[N]a]

aoel o [WA] HF[E

£l
70
fs%

[on
xonies [AD)

2010-12 [2), Apschni!l 4.2 gelten nur fiir unbedeu-
tende oder geringe Korrosionsbelastungen (Komrosi-

|

\ vitatskategorie C1 / C2 nach Tabelle 1 ).

Tabelle 2:  Beispiele fir Mindestanforderungen an die Baustoffe bzw. den Korrosionsschutz von stiftférmigen
Verbindungsmittein nach DIN EN 1995-1-1 [2], DIN EN 1995-1-1/ NA [3] und DIN SPEC 1052-100 [4]
Tabell 1: Grunnmaterial Grunnmaterial Nagel d > 4 mm
ing Z.30.3-6 og Deutsche 3 - = Schrauben d > 4 mm
Komrosionsbeanspruchung / | Nutzungs. Nigel d <4 mm .
Staltype (1) Struktur F ag p {3) Korrosjonsklasse Z.30.3-6 2014 dew-stahl.com ref. korr.notat e - S— i g Stabdiibel; Bolzen Klammern
Nawn Wt (2) S935 5278 5355 460 SRa0 (5) Wonr Wonr Korrosivitatskategorie klasse’ Schrauben d £ 4 mm Scheiben + Muttern
. — singekiebte Stahlstib
;i::ql:? ::g?: :: EI'::ElelS };I.‘;P D, H 5 W DS 0,5 Hﬁl\_.rDIG o1 :::m Veldig lav | C1 eingeklebte Stahlstibe
: ] - - - - Lav/C2
X5CrNi18-10 14301 A |B.Ba, D,H P,5W B, BaDHP S|BBaDHS| BaDHS s 1.4301 1,4301 Middels / C3 .
X2CrNi18-9 14307| A |B.Ba,D,H P, 5 W B,BaDHP S|BBaDHS| BaDHS s - 1,4303 Sterk / G4 TE s
X3CrNiCu18-9-4 14567 A D,S.W D.S DS DS - 2/LAv c2 - 1,4305 : Fe/zn 12ic
XBCrNITi18-10 14541 A B,Ba D,H,P,5 W B,BaD,H.P.S| Ba.D,H.S Ba,D.H, S - - 1,4306 FefZn 25/c? FefZn 25ic?
X2CrNiN18-7 14318 A - - Ba, D.H.P.§ B, Ba. H - 1.4307 1,4307
X5CrNiMo17-12-2 14401 A |B.Ba, D,H,P,5 W B,Ba,D,H.P.S| Ba.D,H.§ Ba,D, H B - 14310
X2CrNiMo17-12-2 14404| A B,Ba, D H P, S W/BBaDHPS| BaDHS Ba, D.H. S D,.§ 14567 1,4567
X3CINICuMo17-11-3-2  [1.4578] A D, S, W D. S D. S D, S - 14541 1,4541
XBCrNIMaTi17-12-2 14571 A B,Ba, D, H P, S W B Ba D, HFP S| BaDHS Ba, D.H, § D, S 3/ ca 14318 -
X2CrNiNZ3-4 14362 FA . B . B,Ba D, S W 0,5 MIDDELS 14401 14401
X2CNiNZ2-2 14062 | FA - B - B Ba,D, S W DS 1,4004 1,4004 I————— gerbstoffreiche Hilzer [zB Eic|
X2CrMnMNIN21-5-1 14162 FA - - - B, Ba, D S W D,s 14578 14578 chemische Holzschutzmittel siehe Mindestanforderungen sehr starke* Komosionsbeanspruchung
X2CNiMnMoCuN24-4-3-2 | 1,4662 | FA - - - B, Ba, D, 5 W 0,8 :.4571 14571 = Bei Feuerverzinkungen ist in der Regel FE/Zn 12ic durch 2279 und FE/Zn 25/c durch Z350 nach DIN EN 10346 2u ersetzen
X2CNIMoN17-13-5 14439 A - B,Ba O H 5 W - - - fEE ° Stahle fr die £ ionewi 8. nach Z-30.3-5 — s. Tabelle 3
X2CNiMoN22-5-3 14462 FA - - - B.Ba.D.P.S, W D.S 4/STERK | C4 14062 T I NRL 3 mssen im sichtbaren Beraich (28, Sakons, T Y P TR ; werden
XINICrMoCu25-20-5 14539| A |B.Ba,D,H.P.5,W| B, Ba,D.P.§ D.P.S D.§ D.§ 14162 T Aulenliegende Bleche: Nagel und Schrauben it siner mieren Tirkschichidicke von mindestens 7 pm
X2CrNiMnMoNbN25-18-5-4 14565 | A - - - B.Ba. D 8 - 5/SWERT 14662 - ¢ Bei Verbindungsmittein, die in inrem fir die /e Bereich g sind (2B , 18t &ine mitiere
XINICrMoCuN25-20-7 | 14528 A - BDSW |BDHPS D.PS D.8 STERKT | C5 - 14428 Zinkschichidicke von i 55 pm
X1CNIMoCuNZ0-18-7 (14547 A - B, Ba B, Ba - - - 1,4435 gor
) ETTER DIN NS.EN 1008612014 = il 8 DIN EN IS0 2081 — FeiZn12ic Zinki yi (20) it einer ; von 120 und einem insi c (¢) autE (Fe)
b A439 DIN EN 10346 — 2275 Feusrverzinkt (Z) mit £iner Mindest-Zinkauflage von 275 giny®
2) A =AUSTENIT, F = FERRIT, FA = FERRIT-AUSTENIT (DUPLEX) 14482 - Lol A il
3) B = BLEKK, Ba = BAND, D = TRAD, H = HULLPROFIL, P = PROFIL, § = STANG, W = VALSET 14530
4) GJELDER FOR METALL MED BLANKE OVERFLATER =
5) DETTE ER ASPLAN VIAK SIN TOLKNING AV KORROSJONSKLASSEME | HENHOLD TIL NS-EN 12944 — =
technik
O ——
b 1 R T . e %
‘c N\ \,
eyd1312/1110 & '8 7 | N8 1‘ N /\3 2 \1 5 S (7 i o
120 ‘. :“'5 R RS - - N e m;?o S. 7 Korrosion stiftférmiger Verbindungsmittel im Holzbau
LG R 0 e N N \
TR TS LS LAV R R
R r)r \ \ Wobse: httpo//waw imstitit-holzbau de
100 \ A0 \ N\ N \
0 > "
i \\ \\ \\\ "y \@F N[\ Korrosionsschutz - Was regelt die Norm?
3 N Y i : .
® “ \ \\\ N \,. 5 \\ \ \ \ Die Suche nach dem geeigneten Korrosionsschutz
% 70 \ \ \ \ \ \\ N fir _metallische Verbindungsmittel gleicht einer
Eo [ AN NA \ Schnitzefjaga:
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- Ergénzend dazu werden in DIN SPEC 1052-100:
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2013-08 [4]_Mmdestanforderungen an den Korrosi-
onsschutz fir maBige, starke und sehr starke Korro-

\
\
IWATRIA

o)

\16

\16 l5\1l

\
\13 \12 \]1

T EY

sionsbelastungen (C3 / C4 / C5 nach Tabelle 1)
angegeben.

7 \6 \5 2| |1

100%95 90 85 80

Bild 2.30.

75

70 65 €0 55

50 45

fel. Luftfeucttigheit 0

fr F (

40 35 30

25 20 15 10 5 0

- Der Nationale Anhang DIN EN 1995-1-1/NA:
2013-08 [3], Abschnitt 4, NCI zu 4.2 regelt die Anfor-

@ ) nach L

(gilt mit

it fr alle Hotzarten, s. [Kolimann 1951])

und sich einsteliender Holzieuchte derungen an den Korrosionsschutz der Verbin-

dungsmittel bei Verwendung gerbstoffreicher und ¢
Imprégnierter Holzer.
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Top of the Side
top-plate web e e,
Order 12,0 12,0 12,0 12,0
- 1% €
Operation 14,5 11,5 11,5 11,5 l o
i
K
| ES
Montage 9,5 9,5 9,5 9,5 ‘ \ - . "‘
2 S|
-Calculated 2 2\ s | \o\s\w \o e\ |\ o \b building a9%
moNes 0 a5 B0 75 A0 65 W B B0 W W B i
Montage 12,0 18,0 18,0 18,0 el ey 8
-max
allowable
Montasje dampsperre topp-plate (=5 SSmBshere B eriappende dampsperre . .
/ monteres etter plate-montasje. T

Se ARK og RIByFy

Festet dampsperre for : % |
topp-plate monteres | g I Festet dampsperre for
| ! topp-plate monteres

{%_.

L
=

3
L2 4

rs
3

B U\
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Integrated Structure
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Alexander Calder, Dispersed Objects with Brass Gong, 1948

surveilance

production +assembly

acoustic

light

structural engineering

1 architectur

water-
management

green roof

HVA

smoke removal
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HULL

BRANN - RIV -

- RIAKU - KORRIDOR

_Takplan

#)

g
|

)

'

- 3 etasje

62150.00
W 2 ce

- 1. etasje

b = = - == - =
-

54650.00

49750.00

Nt

-

kS
-
E o
.
-

K J

-
+
-

4495000

BRANN: PER “HATT"

Annen hver rad: 0,25 m?

Hver rad: ~ 0.15 m?

RIV
2 store usynlige hull med 1250mm
diameter.

- 2 synlige hull a 300mm = ~ 0.15 m?

ARl “LIATT
FN HAT]

00mm x 600mm i

RIE: HVER ANN
2 synlige hull a
tverr-panel

1 usynlig hull @ 600mm i c.a. 30cm i hgyde

over i indre gulv.

KORRIDOR /D@R
100cm x 180cm i
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Redt monteres fer bjelker lukkes.
Kan evt. monteres pa elementer for
de heises pa plass.

Turkis monteres
etter bjelker lukkes

1 pizza base, ready-made or from 300g
bread mix RIB

Spicy pepperoni & pepper
75g passata RIV

Del 24 - Monteringskonsept RIE

VIV IV w2 il W)Wl TN

1 green pepper, deseeded and sliced RIE

1 hoveddel og
1 skjetestykke monteres
pr bjelke far lukking

handful parsley, roughly chopped RIE ‘<&

Turkis monteres
etter bjelker lukkes

100g mozzarella, torn RIV

1 red chilli, sliced RIE

IV

Monteres seksjonsvis mot Radt monteres far
skjotestykke pr bjelke. bjelker lukkes

Ingredlents Del 13 - Monteringskonsept RIV

40g pepperoni, sliced RIE
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Technical
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Acoustic elements
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3000

1500 . 1500 K]sﬁm Joreriss
i 1500
i |
[ ]
T fReemmmmmemrm -
+66.15 X Topp-plate 9
Toppsvil massivire C24
Stenderverk 48x148
Utvendig overfiate
innt ARK ST T T
Akustisk demping,  , ~ S Innfesting til massivirebjelker-
se ARK 4 se detal] 32
Stenderverk 48x14: Stenderverk 48x148
Akustisk prinsipp, v Inm;sltirgag | massivirebjelker
se ARK teg.# se detal]
30-A-D-240-162
8 o B 48x148
. g 3
-Avstivning migt )
Stenderverk 48x148
Stenderverk 48x148
48x148
18,000
Luker - se typeinndeling TSPARINGER IKKE VIST.
av elementer dwg oppriss pa dalux av
akustiske elementer for uts;
‘Stenderverk
48x148 —
steg Massivire C24 - endepalte
Stenderverk | | massivirec22 Innfesting til novedbjelker
4896 al .| se detal] 39
2 Innfesting til bunnbjelker
Stenderverk I T R Y S S | I S e T se detal] 33
= 3 g I/ Bunnbjelke
e
+62.150 | 200 | 200 L 2050 | 2050 ! Limtre GL 30h
“Bunnbjelke SNITT 1 e 1
#—200 L\ Limtre GL 30h * *
240 |, 240

Detalj 30 - Akustikk type T1/V1
1:20

Snitt - Kun element vist
1:20

Del 24 - Typisk akustisk element:

Se egen tegning for
sammenstilling av

Gou

akustiske element

ey o

|~ Del A2

Del A3.2/3:

Forsterkning varierer avhenig
av plassering i taket. Se tegning
50 B P 227 530.

Del A3.5 Del A3.4
Del A1
Del A3.3

/- Franak ek - C4
KOP 16x180

KOP 161160

‘So stallegringer 30.8.€.227-501/202
L for artall og detajerts legringer

Bumbjeme
Limire GL 300

Bunctieke
Umtre GL 300

Encesiate
massnire C24

une-siog
. masstro C24

atey
o artai og detaferte tegrnger

INTERNATIONAL



Structural finite element
model
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The input values to the finite element model

Topp

TOUNE = mMoouius E BISI LN mBRL ] Jarviyracionr .10 L~J
Poisson’s ratio 1] 0.80/[-] calc strength fy 24,08 |[MPa]
Shear modulus G 69@ | [N/mn2) ult, strength ft 14.58 | [MPa)
Compression modulus K 123 | [N/mm2]

Nominal Weight Y 5.8 [kN/m3]

Weight buoyancy ya 3.5|[kN/n3]

Elongation coefficient a 9.80E+80 | [1/K]

Young's modulus E- 36828 | [N/mn2]

Layer thickness a@.e [mn] |[Material No. 1C 24 C1.1 (EN 1995

Layer thickness 20.0 [mm] [Material No. 9 C 24 C1.1 (EN 21995

Layer thickness a1e.e [mm] [Material No. 1 C 24 C1.1 (EN 1995

Layer thickness 28.9 [mn] |[Material No. 9 C 24 C1.1 (EN 1995

Layer thickness 48.@ [mm] [Material No. 1 C 24 C1.1 (EN 1995
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SRRt

IMVMELIMOaU! K_36r SKruer - NOthoblass

Durmeter srue d=9
Longrde sk topp plete Ly = 235
- o1, os N L
svtetiroded L ) — Ko = 1073 —
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The image shows the equalizing influence of cross beams on the deformation plott of the complete
structure - here shown for axis N.
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Joint of the bottom beam
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oint of the bottom beam
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