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ABOUT VAP

VAP is located on Christiansholm (Papirgen).
Papirgen was established in 1696
Future plans: residential area & water culture center.

VAP will be open to the public and will contain:

*+  Swimming areas

+ Spa/wellness areas
+ Association areas

» Fitness areas

« Offices and meeting facilities
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ABOUT VAP

WATER CULTURAL CENTRE

5.000 m2

Developer: Ejendomsfonden Vandkulturhuset Papirgen
(founded by Nordea Fonden)

Contractor (turnkey): MT Hgjgaard
Architect: Kengo Kuma / VLA
Main Engineer: Sgren Jensen
KI scope:
- Structural steel design (superstructure)

- Assistance to SJ with design of conchI r

(superstructure)
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THE STRUCTURE

DETAILED DESIGN

CONCEPT & BASIC DESIGN
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Valley Truss

V-columns

THE STRUCTURE
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THE STRUCTURE
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THE STRUCTURE

Supports on adjacent cone A

Cone D and E

Cone D & E lateral force flow
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Supports on adjacent cone A

Lateral force flow

Cone B
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APPLICATION AND LOADS & RIGID LINKS
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BUCKLING STABILITY & KEY ELEMENTS
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Functional requirements

As written previous (in this document), the roof structure of cone D and
E is partly braced and partly framed. The overall lateral stiffness of the
roof shall be calculated to determine if the roof is classified as braced/
un-braced and sway/non-sway.
For cone D and E to be classified as non-sway the stiffness of the roof
should fulfill:

+ EN1993-1-1rule: o = FofFeq 2 10

+ Elastic theory: Kroct.min = 2 - Fea / (§ - L)

(ref. [15]) Fes = Design column compression
L = Length of column

For the cone D and E design both of the requirements above should be
shown fulfilled, otherwise the buckling length of the columns should be
taken higher than 1.0-L according to the results from a buckling analy-
sis.

o
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LATERAL STIFFNESS OF CONE A

Elastisk analyse — u-revnet

Panel U] [mm]

Plastisk fuldt revnet model

Deformationer fra Optum© modellen (model 2)

KI R&dgivende Ingenigrer

Af ref, [1] og [2] findes falgende anbefalede "stiffness modifiers":
+ Bijeelker: 0.35 1,
+ Sgjler: 0.70 Iy

Vagge: 0.35 I, for revnede vaegge og 0.70 I, for urevnede vasgge.

Hvor Iy er det u-revnede inertimoment af det rene betontvaersnit (uden
armering)

Veerdien for vaegge skal fors8 sdledes, at der indledningsvist foretages
en analyse af vaeggen i det u-revnede tilfeelde. Hvis hele eller dele af

vaeggene af denne analyse vurderes revnede, s& aendres stivheden i
disse omrader til den revnede vaerdi, og analysen gentages.
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LATERAL STIFFNESS OF CONE A
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Eftergivelighed, x+y-retning
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LATERAL STIFFNESS OF CONE B

Betonkerne B i statisk forstand Vaegge inkluderet i OPTUM CS model.

(vaegge markeret med rodt er understottet
vandret i daek over kalder i OPTUM CS)

Vandret deformation
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Vandret last [%)
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TEMPERATURE & FIRE

R120

Members designed to resist 450 °C

Members designed to resist 500 °C

Members designed to resist 600 °C
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V-COLUMN BASE DETAILS

400
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NOTE

All steel drawn in red is stainless dublex grade: 1.4565, 1.4529 or 1.4547 (preferable 1.4565)
All steel draw in blue is S355 (+fracture thoughness according to general steel note drawing)

Lightning on the drawing means to be tested for lamination (UT test) - see general note
for specification.

Zin plates used as shim and washers to have compressive strength of minimum 110 MPa.
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DETAILS

Refer to detail A-101
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DETAILS

Bracing connection detail -

See detall A-101

is controlled by bracing
section dimension.

SECTION B
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DETAILS

bolted double spiice piate y
connection, see detail F-101, type D /
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DETAILS

Box 400%300x50x50

H 438x300x30x20

editing line, shown only
for modeling information ",
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DETAILS
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DETAILS

generally: 650
For T profile above top flange see detail F-204
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SECTION A
1:10

SECTION A
10

06 *

e

12
1z,

. M36, 8.8
pre-stressed

\_PL30, 215

Cone A & E load on valley truss

Moment stiff: NO

Moment stiff: NO

Moment stiff: Yes

Braced: NO Braced: Yes Braced: NO
Statics: NOT OK Statics: OK Statics: 0K
Function: OK Function: NOT OK Function: OK
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ERECTION SEQUENCE
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THANK YOU FOR LISTENING!

www.ki.dk
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