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Contemporary Art Museum

Design By : M.Salehi

The contemporary art museum situated in the center of Tehran, in a 2000 square meter of the sculpture park, is
one of the most beautiful and iconic buildings of Iran’s contemporary architecture.

Inspired by traditional architecture and its ideology, Kamran Diba designed this center in 1977 and since then

it has hosted a variety of national and international art activities.

Wind catchers as skylights, Hashti, Charsou are examples of applying traditional features in modern architecture.
The building itself is a successful example of postmodern architecture, complimenting and completing the
urban and landscape around it.
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Location and Goal

'.- \&\_/l’_\

\ W Y entrances as well, one facing the street and another on the opposite side, toward the
..mg . 1'-. ; park. The building’s length is alongside the street with the sculpture park ahead.

The border between the street on the west and the site is designed to let the passengers
view the sculptures and the building like the visitors.

The area between the main entrance and the park on the north is the project’s location.
The goal is to cover this area with a prestigious membrane structure to:

- Add up to this building a new contemporary feature which renews and complement

the existing artistic architectural atmosphere with a modern and advanced structure.

- Cover the passage of visitors from extreme heat so that they could stand a few
moments to rest, catch a breath and enjoy the scenery.

- Draw more the attention of people toward the building and the sculptures.
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Views and Prespectives

4= Popssible Structure Location

Kargar Street Sculpture Park

Archineer® Institutes eV, at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany

IMS BAUHAUS®

Street Area Tree Roots and Narrow Width Privacy and Ownership
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Views and Prespectives

Kargar Street _ Sculpture Park

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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Entrance t
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Site Analysis

On the south, there is a wide pedestrian
from the entrance of the park which connects two
entrances of the museum. From that entrance
to the north one, the membrane covers
g Tehran M\L{E‘.E\J‘I;l;‘l of the road.
» JRConiemporary At Along the route, there are two areas with
\’ Pedestrian different characteristics, labeled as stopping
areas. One is the entrance to the museum and
the other is part of the pedestrian in the
middle of the route, where the pedestrian is
wider to let passengers stop or sit by the side.
To emphasize the quality and function of
them, the concept design of the membrane
differs from the design of the coverage over
“: 82 the road.
S . Finding a suitable form of structure for these
= areas is the major challenge of this project.
Peg..egtndgn \ In the next pages, different approachs and
dhas , forms tested for these spots, are presented.
Tal Entrance to Park -~ o Sheltering passengers from heat and rain,
oyt i especially extreme sommer heat is another
) goal of this project. From studying traditional
architecture with a sustainable approach, we
know that covering a vast area will result in
a few degrees that the temperature in the
shadow area will be lower than the area aside
without any shadow. This will cause movement
in the air, which passengers will perceive as
a gentle breaze.
It will bring comfort and make them slow
their pace for a while.
In traditional architecture, this method in the
Stopping Area center areas consists of the usage of water
as well.
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> Form Analysis

E ' i ' ' | In sketch 01 the cover on the
T stope area, is a continuation of the
=~ membrane with an uplift toward
the sculptures.
In Sketch 02, the structure is a seperate
higher membrane with the same
approach to increase the effect.
In both sketches, the design of
the entrance area is a separate
structure which tends to invite
those who circulate the pedestrian
and those who enter from the
= ¥ street.
|y As shown in the images, in plan
' \ N and elevation views, changing the
R concept does not affect the quality
of the space, but in the perspective
view the influence is more apparent.

Elevation

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany

Prespective
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Form Analysis

b= o 4 — In sketch 03 the cover on the

| T AT i stope area, is a continuation
« - — . i AN L of the membrane to increase the
G A : — = LX) f,-’f' harmony between the structure
—v ——— of the passing area and stopping
— 7 = area. The structure has risen to

differentiate the quality of space.
In sketch 04, the design of the
entrance area has changed to give
the space a unigue feature.

Elevation

e

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany

Prespective
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Final Design
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Overal Perspective

Prespective of the stopping area Prespective of the entrance

Final Design

This is the final concept for the
project. The concept of stopping
area and entrance is continuity
of the passing area with their
characteristic.

The structure above the entrance
is inviting and with the converse
cone brings attention toward the
doors.

The structure over the stopping
area in the middle continues
inside the sculpture park to extend
and rap the view over the landscape.
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Final Design
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Overal view of the membrane
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Structure of passing area

/Cable d 20mm

Steel Beam
R168.3x8.0

Steel Beam
R168.3x8.0

Steel Column
R219.1x8.0

Membrane
PVC

woo'9

10.00m

Arc’s length:10.80m ! .

8.60m

4.00m

2019

Structure of stop area Structure Design

Arc’s Length

Cable d_ 20mm
The structure of the passage arec

consists of columns at the 6-mete
axis and trusses that are
hanged from above by cables

to the columns.

To increase the solidity of
structure a truss is applied
between columns to bind them
together.

The structure is not calculated. It
is rather an over stimation based
on similar projects.

Steel Arc
R168.3x8.0

Steel Column
R219.1x8.0

8.60m

4.00m

p— N [— g —— e | C———— m—— R, R
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Structure Design

This is the structure over the entrance
There is a movement from the
street to the entrance to invite
people inside.

With the reverse cone which
brings focused light amidst the
shadows, it diverts the attention
to the museum doors.

k The structure is not calculated. It
is rather an over stimation based
on similar projects.
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Form Finding-S1

2019
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Pretention: 10

Cables: 16mm

Beams: CHS-114.3x5.4

Membrane: Preconstraint 702- Ferrari
Warp/ weft Stress: 1/1

Max. Sress: 1.00 Kn/m

Form Finding-S2

Membrane Design
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BS EN 19911 ;t‘;gﬂi-‘:;gg;%ﬂ{g BS EN 1991-1-4:2005+A1:2010
LT INORTH™ .., TSR bE EN 1991-1-4:2005+A1:2010 (E i
Passage Structure (E) Membrane Design

"\, Table 7.6 — ¢, ne @and ¢y values for monopitch canopies
15%
Net Pressure coefficients ¢ e
W 12% .
Key plan
! g k1 ] ]
3 5 B $ ]
:." .‘2 L' Cf > \ﬁ o
; o
] : 4 .
h \ h - S, O A c b
F  TiRAST;, — G0
j / { § D
; ; { FF T L TRt I?7 TI il T Tl TAIeT 3 ':'?—01
i -+ lf10 df10 -]
m&)m Q!\cf‘m cg<0 3
= i B " \é —| ror Overall Force
|7 " arq Blockage ¢ Coefficients Zone A Zone B Zone C
— ERI angle & o
E:: b S5 8 g 7 i 0 A gy a7 A S A Y U Y Maximum all @ +0.2 +05 +18 11
Calms: 31.96% Figure 7.16 — Lacation of the centre of force for monapitch canopies o° Minimum ¢ = 0 -05 -06 -13 1.4
Minimum ¢ = 1 -1.3 =15 -18 “22 E‘
WIND CALCULATION SNOW LOAD Maximumeall @ +04 +0.8 +2.4 +13 3
. . . ~ ) i . 3
Basic wind speed V, ;= 27.60 m/s snow load shape coefficient u = 0.8 5 i ot Tt 4 18 3
Directional factor C, = 1.00 (Angle of pitch of roof <30) Minimum ¢ = 1 -1.4 -16 -2.2 =25 3
Seasonal factor C____ =1.00 exposure coefficient C_ = 1 Maximum all ¢ +0,5 1,2 +2.4 +186 g
V=V xC_ xC Thermal coefficient C, = 1
b b,0 dir season t @ i = - = - -
V,=27.60 m/s Characteristic value of snow load - SRNIERRR T i3 Lo 24 =4 §
The orography factor C (z) = 1.00 Sk = 0.85 kN/m2 on the ground Minimum ¢ = 1 -1.4 [Az)- 1.6 -26 -27 ',.;
The roughness length Z = 1.0 Snow loads on roofs S = 0.68 kN/m2 Maximum all ¢ +0,7 +14 +27 +18 EL
(terrain category IV, Table 4.1) . - o ) A ) 2 H
Minimum height of structure Z_ = 3.00 = M= ik & i &8 %
Maximum height of the structure Z__ =7.00 Minimum ¢ = 1 “14 - 1.8 -2.8 -3,0 g
Train Factor Kr=0.19 (Z / Z_,)>*"= 0.19(1.0/0.5)*"=0.2 Maximum all ¢ +0.8 +17 +29 +21 g
The Train roughness factor C (z)=Kr . In(z/z )= 0.2xIn(7/1)=0.39 20° - o 13 22 28 .99 2
Density of air [kg/m?] p= 1.25 kg/m?® MRVIRIH =0 ' ' ' ’ %’ kS
The peak velocity pressure g (z) = ¢ (z)xq, LOAD COMBINATION Minimum ¢ =1 “14 18 -238 -3.0 -
¢ (2)=1.2 (figure 4.2-llustration of exposure factore C_(z)) Maximum all ¢ +1,0 +2,0 +3,1 +2,3 = g
Mean wind velocity V _(z) =C (z)xC _(z)xV,=0.39x1.0x27.60=10.76 ULS 250 iR e 16 .96 .32 .33 < 5
Turbulence Intensity | (z) =k/ C_(z)xIn(z/z,)= 1.0/ 1.0x1.95=0.51 1.35Selfweight +1.5 Wind - ' ' ' ' Tz
The peak velocity pressure q (z) = [1+7.1, (2)]x1/2xpxV, 2(z)=0.332 kn/m? 1.35Selfweight +1.5 Snow Minimum o = 1 s Wi - “E9 ‘2R - ‘E
Wind action We=qp(z)x<:pe 1.35Selfweight +1.35 Wind +1.35 Snow Maximurm all ¢ +1,2 +2,2 «32 +24 < 3
30° Minimum p=0 | -1.8 -30 -38 .38 g
Zone A: -0.99 SLS e - i . - anl g
Zone B: -1.25 1.0Selfweight +1.0 Prestress+1.0Snow skt A - e i w)
Zone C:-1.19 1.0Selfweight +1.0Presiress+1.0 Wind NOTE  +values indicate a net downward acting wind action 2 E
1.0Selfweight +1.0Prestree+1.0Wind +1.0 Snow o g
- values represent a net upward acting wind action
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NFDM Solvar
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NFDM Sabvar
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1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 WIND

S1-MAX.: 8.689 Kn/m?
S2-MAX:.: 4.532 Kn/m?
DEFORMATION MAX.: 0.005 m
AXIAL FORCE MAX:.: 51.047 Kn

Membrane for Contemporary Art Museum Tehran

Membrane Design

| e IMS BAUHAUS®

Sareh Soltani

E

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany



NFDM Sobver
7 Bl A VArE
TVAVATAYS 2 v
AVAVAVATAVAYS & o GAVAVAYE o o W Vi Y Tl
AN DI AN AN AAANATN
L VAVAVAVAR A¥A FAVAVATA A XA AN ]
A TAVAVAVAVAVAYAYS C o, vAVATATA & v
A VAVAVAVAVAY: Vi PAVAVAYAY
Vi

7 P 7 P WP Ve Ve W W W Wl
AN
V7 V7V Y VPl Y PV Vi Vi Vi Vi Vi
VAV VATAVAYA A A A A A
VA VAVAVAYAAYAYA A AT

A A0
X W‘!VA"%M

NFDM Sobver

SLS-LC3
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 SNOW + 1.0WIND

S1-MAX.: 3.462 Kn/m?
S2-MAX:.: 2.272 Kn/m?
DEFORMATION MAX.: 0.005m
AXIAL FORCE MAX:.: 18.326 Kn
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NFOM Solver
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NFOM Solver
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ULS-LC2
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5 WIND

S1-MAX.: 11.454 Kn/m?
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DEFORMATION MAX.: 0.008m
AXIAL FORCE MAX:.: 66.288 Kn
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NFDM Solver NFDM Solvar

Membrane Design
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ULS-LC3
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5 WIND + 1.5SNOW

S1-MAX.: 4.788 Kn/m?
S2-MAX:.: 3.033 Kn/m?
DEFORMATION MAX.: 0.005m
AXIAL FORCE MAX:.: 25.902 Kn
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Membrane Design

PATTERNING

Fabric Stress-Verifications (S, <R )

max Sl: 11.454 Kn/m? Fod Yo e

max SlI: 5.766Kn/m? Y =14

VALMEX product. FR700 Type | A, for permanent load= A xA xA xA xA, = 1.2x1.7x1.2x1.2x1.0=2.94
Tensile Strength: 60/60 kn/m? A, for Snow load=A x A, = 1.2x1.2=1.44

Ares for Wind load= A xA xA, = 1.2x1.7x1.2=2.45
WARP R for permanent load= 60/(1.5x1.4x2.94)=9.718
WEFT R for permanent load= 60/(1.5%1.4x2.94)=9.718
WARP R, for Snow load= 60/(1.6x1.4x1.44)=18.604
WEFT R, for Snow load= 60/(1.6x1.4x1.44)=18.604
WARP R, for Wind load= 60/(1.5%1.4x2.45)=11.661
WEFT R for Wind load= 60/(1.5%1.4x2.45)=11.661

Fabrication

c ion: 0.5/0 Permanent load: S, max.:1.594 <R 9.718
o i T Snow load: S, max.: 9.310< R : 18.604

QLRI R el Ui Wind load: S, max.: 11.454< R : 11.661

Archineer® Institutes e\, at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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Membrane Design

4

Pretention: 20

Cables: 16mm

Beams: CHS-114.3x5.4

Membrane: Preconstraint 702- Ferrari
Warp/ weft Stress: 1/1

Max. Sress: 1.027 Kn/m

— P [— e —— e e Cp—————— | m——— e, |

M5 BAUHAUS®
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Form Finding-S1 Form Finding-S2
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Calms: 31.98% Figure 7.17 — Arrangements of loads obtained from ferce coefficients for duopitch canopies

WIND CALCULATION

Basic wind speed V, = 27.60 m/s

Directional factor C_ = 1.00

Seasonal factor C____ =1.00

Vb= Vb,O XCdirXCseason

V,=27.60 m/s

The orography factor C (z) = 1.00

The roughness length Z = 1.0

(terrain category IV, Table 4.1)

Minimum height of structure Z_ = 3.00

Maximum height of the structure Z _=7.00

Train Factor Kr=0.19 (Z / Z_,)>*"= 0.19(1.0/0.5)*"=0.2

The Train roughness factor C (z)=Kr . In(z/z )= 0.2xIn(7/1)=0.39
Density of air [kg/m?] p= 1.25 kg/m?

The peak velocity pressure q (z) = ¢ (z)xq,

¢ (2)=1.2 (figure 4.2-llustration of exposure factore C_(z))

Mean wind velocity V_(z) =C (z)xC (z)xV,=0.39x1.0x27.60=10.76
Turbulence Intensity | (z) =k/ C _(z)xIn(z/z;)= 1.0/ 1.0x1.95=0.51
The peak velocity pressure g (z) = [1 +7.1 (2)]x1/2xpxV_%(z)=0.332 kn/m?
Wind action We=qp(z)x<:pe

Zone A: -0.46
Zone B: -0.63
Zone C: -0.46
Zone D: -0.66

SNOW LOAD

snow load shape coefficient uy = 0.8
(Angle of pitch of roof <30)

exposure coefficient C_= 1

Thermal coefficient C = 1
Characteristic value of snow load

Sk = 0.85 kN/m2 on the ground
Snow loads on roofs S = 0.68 kN/m2

LOAD COMBINATION

ULS

1.35Selfweight +1.35Prestress +1.5 Wind
1.35Selfweight +1.35Prestress +1.5 Snow
1.35Selfweight +1.35Prestress +1.5 Wind +1.5 Snow

SLS

1.0Selfweight +1.0Prestress + 1.0 Wind
1.0Selfweight +1.0Prestress +1.0 Snow
1.0Selfweight +1.0Prestress +1.0Wind +1.0 Snow

BS EN 1991-1-4:2005+A1:2010
EN 1991-1-4:2005+A1:2010 (E)

Table 7.7 — ¢ na and ¢; values for duopitch canopies

Membrane Design

Net pressure coefficients cp
Key plan
w1
: b0
cl Aal|lDp| A |C b
: b0
B i
Roof Overall e l‘;.‘;i T
angle a Blockage ¢ E:r:;lcient ) d ;
1 =] Zone A Zone B Zone C Zone D
Maximum all ¢ +0,7 +0.8 +16 +06 +1,7
=20 Minimum g =0 -07 -09 -1.3 -1.6 -06
Minimum ¢ = 1 =13 -15 -24 -24 -086
Maximum all p +0.5 +0,6 +1,5 + 0,7 +1.4
- 15 Minirmum ¢ =0 -06 -0,8 -1,3 -16 -06
Minimum ¢ = 1 -14 -1,6 =27 -286 -06
Maximum all ¢ +0,4 +086 +14 +0,8 +1,1
- 10 Minirmum ¢ =0 -08 -0,8 -1,3 -15 -0,6
Minimum ¢ = 1 14 -1.6 =27 -286 =06
Maximum all ¢ +0,3 +0,5 +1,5 +0,8 +08
-5 Minimum ¢ =0 -05 -0,7 -13 -16 -06
Minimum @ =1 =13 =15 =24 -24 -06
Maximurn all ¢ +0,3 + 0,6 +1.8 +13 + 0.4
+5 Minimum ¢ =0 -06 -0D8 -14 -14 -1
Minimum @=1 -1.3 -1,3 -20 -18 -15
Maxirmum all ¢ +0.4 +0,7 +1.8 +1.4 +0.4
+ 10 Minimum @ =0 -0,7 -0.7 -15 -14 -14
Minimum ¢ = 1 -1.3 =13 -20 -18 -18
Maximum all ¢ + 0,4 +0,9 +1,9 +1.4 +0.4
+13 Minimum @=0 -0.8 -09 -1.7 -14 -1.8
Minimum ¢= 1 -13 -1.3 -22 =16 =21
Maximum all ¢ +06 +1,1 +19 +15 + 0,4
+20 Minimum = 0 -09 -1.2 -18 -14 -2.0
Minimum ¢ = 1 -1,3 -14 -22 -16 -2,
Maximum all ¢ +0,7 +1.2 +19 +1,6 +0,5
+25 Minimum @ =0 -1.0 -14 -19 -14 -20
Minimum @ =1 -13 -14 -2.0 -15 -20
Maximum all o +0,9 +13 +19 +16 +0.7
+ 30 Minimum p=0 -1.0 -14 -1a -1.4 =2.0
Minimum @ =1 -13 -14 -18 -1.4 -20
NOTE + values indicate a net downward actling wind action

- values represent a net upward acting wind action
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SLS-LCA1
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 SNOW

S1-MAX.: 3.391 Kn/m?
S2-MAX:.: 1.289 Kn/m?
DEFORMATION MAX.: 0.006 m
AXIAL FORCE MAX.: 7.437 Kn
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NFDM Solver
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SLS-LC2
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 WIND

S1-MAX.: 2.627 Kn/m?
S2-MAX:.: 1.759 Kn/m?
DEFORMATION MAX.: 0.005 m
AXIAL FORCE MAX:.: 30.844 Kn

NFDM Solbvar

NFDM Salver

Membrane Design
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SLS-LC3
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 WIND + 1.0 SNOW

S1-MAX.: 2.100 Kn/m?
S2-MAX:.: 1.207 Kn/m?
DEFORMATION MAX.: 0.002 m
AXIAL FORCE MAX:.: 13.949 Kn
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NFDM Solver NFDM Solvar

Membrane Design
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ULS-LC1
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5 SNOW

S1-MAX.: 4.694 Kn/m?
S2-MAX:.: 1.759 Kn/m?
DEFORMATION MAX.: 0.009 m
AXIAL FORCE MAX:.: 9.556 Kn

IMS BAUHAUS®

Membrane for Contemporary Art Museum Tehran

Sareh Soltani

Cl




NFDM Sobver

e W W Wy W g By W o P P
AT T o Py Py B W s Py Py P
R P P P P P P P i It o Pt P
e L T T P P P P P P P g g g ) Py
T T T e Y Py gt P Pt P I g I W Ly P
0 0 P P P W P g g P P P g
T A N N P P P P P P P P P P P
2 A i Pl P P P P Pl P P P P P Pl P
AT T P Pl Pl Pl Pl P Pt Pt Pl Pt P Pt P W Pt P
T T T Y g W g P g g Pl o P P W iy Wy Py
1 o N A N Py W WP P PP P W W W W WP P W P I P
T A T T W g g g W Wy W W W W Wy Wk W e P P
0 T a0 Y P P P P 75 Pl P P Pl P P P Pt P Py
T P P P P P P P
=

A T T
T

]

A R A0
o

NFDM Sobver

T T Y B T T e
T
RPN e ———

ULS-LC2
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5 WIND

S1-MAX.: 3.476 Kn/m?
S2-MAX:.: 2.426 Kn/m?
DEFORMATION MAX.: 0.007 m
AXIAL FORCE MAX:.: 43.003 Kn

NFDM Solver

NFDM Sobvar
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ULS-LC3
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5 WIND + 1.5 SNOW

S1-MAX.: 2.876 Kn/m?
S2-MAX:.: 1.634 Kn/m?
DEFORMATION MAX.: 0.003 m
AXIAL FORCE MAX:.: 18.234 Kn
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Membrane Design

— - | Tt | ll S ll‘_‘f . — -—— = —— - S

PATTERNING

Fabric Stress-Verifications (S, < R )

max Sl: 4.694 Kn/m? Fod Yo e

max SlI: 2.426 Kn/m? Y =14

VALMEX product. FR700 Type | A, for permanent load= A xA xA xA xA, = 1.2x1.7x1.2x1.2x1.0=2.94
Tensile Strength: 60/60 kn/m? A, for Snow load=A x A, = 1.2x1.2=1.44

Ares for Wind load= A xA xA, = 1.2x1.7x1.2=2.45
WARP R for permanent load= 60/(1.5x1.4x2.94)=9.718
WEFT R for permanent load= 60/(1.5%1.4x2.94)=9.718
WARP R, for Snow load= 60/(1.6x1.4x1.44)=18.604
WEFT R, for Snow load= 60/(1.6x1.4x1.44)=18.604
WARP R, for Wind load= 60/(1.5%1.4x2.45)=11.661
WEFT R for Wind load= 60/(1.5%1.4x2.45)=11.661

Fabrication

Permanent load: S, max.:1.537 <R: 9.718
Compensation: 0.5/0.5 Snow load: S, max.: 4.694< R : 18.604
Overlapped welding: 50mm Wind load: S, max.: 3.476< R : 11.661

Archineer® Institutes e\, at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany

Membrane for Contemporary Art Museum Tehran

| e IMS BAUHAUS®

Sareh Soltani

E



Membrane Design

Pretention: 30

Cables: 16mm

Beams: CHS-114.3x5.4

Membrane: Preconstraint 702- Ferrari
Warp/ weft Stress: 1/1

MFDM Solvar MNFDM Solvar

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany

Form Finding-S1 Form Finding-S2
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Entrance Structure Membrane Design

TINORTH WIND CALCULATION
Basic wind speed V, =27.60 m/s
15% Directional factor C = 1.00
Seasonal factor C____ = 1.00
i "‘-‘ 12%!._ Vb= Vb,O XCdirXCseason
\ 9;55_: ‘-.__.‘ V,=27.60 m/s

The orography factor C (z) = 1.00
The roughness length Z = 1.0

(terrain category IV, Table 4.1)
Minimum height of structure Z . = 3.50

EAST§ Maximum height of the structure Z__ =11.00

Train Factor Kr=0.19 (Z / Z ,)°°= 0.19(1.0/0.5)°%"=0.2
The Train roughness factor C (z)=Kr . In(z/z,)= 0.2xIn(7/1)=0.48
Density of air [kg/m?®] p= 1.25 kg/m*

Vel s The peak velocity pressure qp(z) = (2)xq,

(Knots) ¢ (z)=1.2 (figure 4.2-llustration of exposure factore C (z))

E =z Mean wind velocity V (z) =C (z)xC _(z)xV,=0.48x1.0x27.60=13.25

R Turbulence Intensity | (z) =k/ C_(z)xIn(z/z,)= 1.0/ 1.0x2.40=0.42

= ;’-;:7 The peak velocity pressure q (z) = [1+7.1, (2)]x1/2xpxV, *(z)=0.432 kn/m?
. JSOUTH..o — Wind action W =q_(z)xc,,
. . . [ 1-4
Wind Direction Colrs: 31.88% Zone A: +0.17

Zone A: -0.09

Zone B: -0.06
Zone C: -0.43 SNOW LOAD

Zone D: -0.26

Angle of slope of membrane @ 60" snow load shape coefficient p = 0.8
to horizontal /deg. (Angle of pitch of roof <30)

: s %0 T T @'/—\y exposure coefficient C_ = 1

External C;, Values for Conical Structures

Thermal coefficient C, = 1
Closed structure Characteristic value of snow load
Sk = 0.85 kN/m2 on the ground
Snow loads on roofs S = 0.68 kN/m2

LOAD COMBINATION

ULS

1.35Selfweight +1.35 Prestress +1.5 Wind
1.35Selfweight +1.35 Prestress +1.5 Snow
1.35Selfweight +1.35 Prestress +1.5 Wind +1.5 Snow

SLS

1.0Selfweight +1.0 Prestress+1.0Snow
1.0Selfweight +1.0Prestress+1.0 Wind
1.0Selfweight +1.0Prestree+1.0Wind +1.0 Snow

IMS BAUHAUS®

Fig. A1.1 Wind Tunnel Model Fig. A1.2 Conical C Zones Definition
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NFOM Solver NFDM Solver
Membrane Design

AXIAL FORCE MAX:.: 54.630 Kn

INFDM Solver NFDM Solver
£
£
g
%
5
5
. el g
] = :
® |3
s
210f
<L £
L | £
SLS-LCA S |3
=
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 SNOW g g
g
S1-MAX.: 4.287 Kn/m? w s
S2-MAX.: 2.447 Kn/m? z E
DEFORMATION MAX.: 0.068 m £
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NFOM Solver NFDM Solver
Membrane Design

MNFDM Solver NFDM Solver

N B
b

SLS-LC2
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 WIND

S1-MAX.: 2.666 Kn/m?
S2-MAX:.: 2.234 Kn/m?
DEFORMATION MAX.: 0.020m
AXIAL FORCE MAX:.: 39.240 Kn

Archineer® Institutes e\, at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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NFDOM Sobver NFDM Solver
Membrane Design

|
|

il .

NFDM Solver NFDM Solvar

SLS-LC3
1.0 SELFWEIGHT + 1.0 PRESTRESS + 1.0 WIND + 1.0SNOW

S1-MAX.: 4.051 Kn/m?
S2-MAX:.: 2.404 Kn/m?
DEFORMATION MAX.: 0.060m
AXIAL FORCE MAX:.: 50.513Kn

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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Membrane Design

NFDM Solver NFDM Solvar

ULS-LC1
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5SNOW

S1-MAX.: 6.037 Kn/m?
S2-MAX:.: 3.385 Kn/m?
DEFORMATION MAX.: 0.079m
AXIAL FORCE MAX:.: 74.626Kn

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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Membrane Design

MNFDM Solver NFDM Solvar

N B
- T

ULS-LC2
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5WIND

S1-MAX.: 3.751 Kn/m?
S2-MAX:.: 3.055 Kn/m?
DEFORMATION MAX.: 0.025m
AXIAL FORCE MAX.: 53.026Kn

Archineer® Institutes e\, at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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NFDOM Sobver NFDM Solver
Membrane Design

NFDM Solvar

ULS-LC3
1.35 SELFWEIGHT + 1.35 PRESTRESS + 1.5WIND + 1.5SNOW

S1-MAX.: 5.709 Kn/m?
S2-MAX:.: 3.315 Kn/m?
DEFORMATION MAX.: 0.067m
AXIAL FORCE MAX:.: 69.106Kn

Archineer® Institutes eV. at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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Part of Patterning

Fabric

max Sl: 6.037 Kn/m?

max SllI: 3.385 Kn/m?

VALMEX product. FR700 Type |
Tensile Strength: 60/60 kn/m?

Fabrication

Compensation: 0.5/0.5
Overlapped welding: 50mm

Stress-Verifications (S, < R )

Fu.k/Ym.uIs'Ares

Ym.uls =1 4

A, for permanent load= A xA xA xA xA, = 1.2x1.7x1.2x1.2x1.0=2.94
A, for Snow load=A x A, = 1.2x1.2=1.44

Ares for Wind load= A xA xA, = 1.2x1.7x1.2=2.45

WARP R for permanent load= 60/(1.5x1.4x2.94)=9.718

WEFT R for permanent load= 60/(1.5%1.4x2.94)=9.718

WARP R, for Snow load= 60/(1.6x1.4x1.44)=18.604

WEFT R, for Snow load= 60/(1.6x1.4x1.44)=18.604

WARP R, for Wind load= 60/(1.5%1.4x2.45)=11.661

WEFT R for Wind load= 60/(1.5%1.4x2.45)=11.661

Permanent load: Sd max.:2.486 < Rd: 9.718
Show load: Sd max.: 6.037< R 18.604
Wind load: S, max.: 3.7561< R : 11.661

Membrane Design

Archineer® Institutes e\, at Anhalt University of Applied Sciences, Seminarplatz 2, 06846 Dessau-Rosslau, Germany
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Step 0: Precondition

Survay and erection equipment and machinary
Set storage and transport areas (using part of the nearbye park for the purpose)
Foundation and base plates are instaled on correct position
Fabricated Steels are on site

Step 1: Erection of Structure

Step 1.1: Connect column foot with base plate by a pin/bolt
Step 1.2: Lift the column by a truck crane

Step 1.3: Use a temporary rope to make column stable.

Step 1.4: Lift the arc by a truck crane to the appointed height of the columns
Step 1.5: Connect the arc to the columns by

Step 1.6: Connect one end of the ropes to the top of the column
Step 1.7: Lift the beams by a truck crane

Step 1.8: Hang the beam to the columns by welding

Step 1.9: Connect the other end of the ropes to the beam

Step 1.10: Use tensioning devices to adjust cables

Step 2: Erection of Membrane
Step 2.1: Unfold the pached membrane

Step 2.2: Fix cornerplates to membrane L 1{"
Step 2.3: Connenct boundry cables to cornerplates 1.7-1 \8 _'

Step 2.4: Fix membrane to keder

Step 2.3: Connenct keder to cornerplates

Step 2.5: lift the membrane by truck

Step 2.6: Pull and conect cornerplates to beams

Step 2.6: Connect membrane edges to the beam

Step 2.7: Use tensioning devices to adjust boundry cables

2019

The assembly and erection of

this structure itself is not complicated.
However, the site has specific
condition.

The road and the pedestrian on
west can not be blocked at any time.
The sculpture park on east can
not be claimed entirely for construction
because it will damage the landscape
and the sculptures.

Therefore, scheaming the proccess
from the start with time schedule
is essential.

Suggestion is to take part of the
park on the south as the opperative
field and to seperate a road with
max. 7m width in sculpture park

along the project to do the instalation.

Also it is better to consider doing

all the process in the night.
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Step 0: Precondition

Survay and erection equipment and machinary

Set storage and transport areas (using part of the nearbye park for the purpose)

Foundation and base plates are instaled on correct position

Fabricated Steels are on site

Step 1: Erection of Structure

Step 1.1: Connect column foot with base plate by a pin/bolt
Lift the column by a truck crane
Use a temporary rope to make column stable.

Step 1.2:
Step 1.3:
Step 1.4:
Step 1.5:
Step 1.6:
Step 1.7:
Step 1.8:
Step 1.9:

Lift the arc by a truck crane to the appointed height of the columns

Connect the arc to the columns by

Connect one end of the ropes to the top of the column
Lift the beams by a truck crane

Hang the beam to the columns by welding

Connect the other end of the ropes to the beam

Step 1.10: Use tensioning devices to adjust cables

Step 2: Erection of Membrane

Step 2.1: Unfold the pached membrane
Fix cornerplates to membrane
Connenct boundry cables to cornerplates

Step 2.2:
Step 2.3:
Step 2.4:
Step 2.3:
Step 2.5:
Step 2.6:
Step 2.6:
Step 2.7:

2019

Fix membrane to keder

Connenct keder to cornerplates

lift the membrane by truck

Pull and conect cornerplates to beams

Connect membrane edges to the beam

Use tensioning devices to adjust boundry cables

1.9

1.1-1.3

1.4-1.5

The assembly and erection of

this structure itself is not complicated.
However, the site has specific
condition.

The road and the pedestrian on
west can not be blocked at any time.
The sculpture park on east can
not be claimed entirely for construction
because it will damage the landscape
and the sculptures.

Therefore, scheaming the proccess
from the start with time schedule
is essential.

Suggestion is to take part of the
park on the south as the opperative
field and to seperate a road with
max. 7m width in sculpture park
along the project to do the instalation
Also it is better to consider doing

all the process in the night.
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15 B Constructional Details
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D-02 Boundry Cable- Mechanical Bracket
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Thank You

Py IMS BAUHAUS®
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