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The curtain wall consists of a grid of vertical and horlzontal crossbars
with a floor to floor glass panel connected by steel cennectlons .

On the outside of the
glass facade, horizontal
sunscreen slats  are
arranged.
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Curtain Wall Framing Anchor e Mare

In this study, CivilFEM powered by Marc is used to calculate the
connection between the glass curtain wall and the slab.

We need to check that the steel strength is not exceeded anywhere in the
metallic bond. In order to check this, we perform a static analysis using
contacts and the tying utility between the elements of the union.

We have to model the plates, screws and welding present in the steel

connection.
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Curtain Wall Framing Anchor Description

Entities of the model Default group -
=sowsx@sws Plates are modeled as shell structural elements jocestoes _____-
MName |Tvpe . . . B
Central Spri
T with different thicknesses. The screws have | Sgm s
F [P 150x260  shell \ L1 Spring
Default grou - H .\}_LZ Spring
e been modeled as beam elements connecting |, _
fEPernoB Beam | w}' L3 Spring
| | &caress Beam . ° o W, L4 Spring
E with the shell by the tying utility. In order to [ . -
f@PernoA Beam —w}' pring
. |@carzas Beam . o . . || B, L6 Spring
b Bos s simulate the welding we use springs with a [ ..
o . _'\}.LS Spring
— -| stiffness of K=2.1-10>° MPa in the three | aw sprine
%, R2 Spring
Name |Tvpe . . 1 ™
P @riacaia e directions X, Y and Z. e spring
_'\}_Rril Spring
Properties o = || -‘}. RS Spring
Angular < | B % RE Spring
Name | Type 5275 ..~ R
s R7 Spring
028 Shell Name 5275 e 8 e
<7138 Shell Structural stee ‘}. R8 Spring
gt;: i:::: ;VF"E ztmcr;o [N.n":nmzl P.. | Parameter type Unit type C. | Formula Value Unit | * _‘ carga 1 Tying
v 03 5... Real number Length 0.003 m | .
e JETY Shell . 7 852-08 [tn/mm?] _‘ carga 2 Tying
gﬁi i:z:: G 80769.2 [M/mm?] sl Real number Length sP1/1.3333.. 000225 m @ carga 3 Tying
» &P Lan Shell ;'Eth_me ;zc:ﬁ [r/nk] ... Real number Length 0.012 m :‘ carga 4 Tying
Deact. time 36500 day e.. Real number Length 0.008 m _‘ Pl Tying
EETI,::;ESS o T;;n Bustenie s... Real number Length eP1*54eT1% . 0.004 m - _‘ Pl Tying
MName |TVDE |' Design o- diagram A X " " N N .T. B . —‘Tl Tving
> et shell E| Code,_,mpem-es - Add Remove | Mowve up | Move down | 7 Order alphabetically _‘Tz Tying
b | P rea shell - Damping

The material used is Fe275 according Eurocode 3.

To define the shell thickness and the size of the mesh, some parameters have
been created.
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Curtain Wall Framing Anchor Description

We define a touching contact between the main plates.

.—

Entities of the model B x
He~@XLEARB L -8
Default group “
MName | Type
id & 14 Touching contact

We also use Tying connections to simulate
the connection between the screws and

the plates.

Entities of the model

Hie~@LEXLLAR

-~

Default group
| Name | Type
e Tying
g r2 Tying
g Tying
g2

Tying

&

=

| p

E Entities of the model | Groups view

T1

Name T1
Master node O 10
Coord. System [ Glohal Cartesian
Ux Rigid
Uy Rigid
Uz Rigid
Rotx Rigid
Raoty Rigid
Rotz Rigid
= Tied nodes [ (1)

2
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Properties

Gl=:
B=

1A

Name

Contacted ]
Boundary description
Contacting v}
Boundary description

Two passes

=]

Interaction Properties
Type
Tolerance
Bias factor
£
"
Stress

1A

PlacalA

Top faces and considering thickness
150x180

Top faces and considering thickness

O

Touching contact
0 mm
o

01
0 [M/mm?]
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Curtain Wall Framing Anchor Description

We can model the welding at the upper plate by using springs with a
stiffness of K=2.1:10> MPa in the three directions X, Y and Z.

BEe~@rLx@EAD 2o
Default group El
Pl 4 | Name | Type -
; -‘}‘ Central Spring
A A S o 667 o) (G (e :Qh L Spring
i 1717 | W, L2 Spring
A VA VAV Vaiva B %, L3 Spring
AVAVAY 71 _'Qg L4 Spring
Ve VaIVa Vaw | -Q?‘ LS Spring
AESEIITTETINITINy, vgdy ;. . ., . — - =i —:}‘ 6 Spr!ng
T Y - - LR T | W, L7 Spring
/ Properties o x | :}a L8 Spring
Be B :Q;g R1 spring
1 | “» R2 Spring
Name L1 | .Q‘ R3 Spring
Type Spring | -Qﬁ R4 Spring
Spring type Fixed DOF %, RS Spring
Coord. System ! Global Cartesian | -';}‘ RE Spring
First node O 10420 %, R7 Spring
Second node [ a4g25 ‘s}‘ RS Spring
X
Y
z
K 210000 [N/mm] =
C 0 [N-s/mm]
Initial force oN
Nonlinear spring
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Boundary Conditions setevMarc

To define the Boundary Conditions (bond
between steel plate and floor beams), all
displacements and rotations around the Z axis
are restrained in the contact lines between the

plates and the floor beams. '
T

Boundary c... Boundary conditio...

Coord. 5.. [ Global Cartesian
Constrain m...

Constrain m

Consti m...

Consti |:|

Const [}

Consti

Line [ SCurve (75)
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Loads

The main loads are self weight (vertical loads) and wind (horizontal loads)

and are applied to the fixing screws.

Wind suction

.
stress due to slat's fixity

Curtain wall weight
-

Slats weight

Punctual forces are applied at the beam node simulating
the screws. We use the Tying connection to distribute
the punctual forces between the nodes of the plate hole.
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Default group =l
Name - | Type
BE Gravity Constant accelerati...
» Q Load v Structural loads
% Load H Structural loads

= Loads
=] a1l

Name
Load type
Structural ele...
Coord. System
Paint
Direction

Name

Load type
Structural ele...
Coord. System

Direction
Load

Name

Load type
Structural ele...
Coord. System
Point

Direction

Load

Name

Load type
Structural ele .
Coord. System
Point

Direction

Load

0@

a1
Load on a point
[ Ccargal
[ Global Cartesian
(0,-201, 60) mm
[0,0,-1]
19883 N

az
Load on a point
O Carga2
O Global Cartesian
(0,-201, -40) mm
[0,0,-1]
19883 N

Qs
Load on a point
O Carga3
[ Global Cartesian
(0,-261,-40) mm
[0,0,-1]
19883 N

Q4
Load on a point
O Cargas
LI Global Cartesian
(0, -261, 60} mm
[0,0,1]
19883 N

811/4kp

Bl1/4kp

811/4kp

811/akp
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Analysis Results

In the figure below we can see the Von Mises equivalent stress on the
deformed shape.

von Mises equivalent stress [MPa]

238.6
B 2187

198.9

179
159.1
139.2
119.3
99.43
79.54
59.66

39.77
19.89
9.391e-007
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Analysis Results

We can plot Von Mises stress in each plate separately

von Mises equivalent stress [MPa] CivIIEE M von Mises equivalent stress [MPa] civitEenm
138.9 /M T T 241.5
127.3  EEEEEEH 214
157 1 1811
104.2 AR 161
92.59 i 140.9
81,02 T 120.7
69.45 100.6
57.89 80.49
60.37

3475 prp

- 20.12
28 5.567¢-006
0.05236

i

von Mises equivalent stress [MPa

CivilFEM CivilFEM

0.04637
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Analysis Results cemteMare

With CivilFEM, we can check the In the picture below, vertical
contact status between surfaces. displacement at the joint is
Plate to plate contact is shown. shown.
Contact status ViTEE M Z-component of displacement [mm] CivIIFEM

11).91 67 f)0.06234

0.8333 -0.1247

0.75 -0.187

0.6667 -0.2493

0.5833 _ -0.3117

0.5 -0.374

0.4167 i -0.4364

0.3333 -0.4987

0.25 -0.561

0.1667 -0.6234

0.08333 -0.6857
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Analysis Results

- Marc

The list below shows springs forces. Stresses on the welding can be derived

from these results.

It is interesting to obtain the axial force and transverse shear force in the

screws to check their resistance.
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Spring

Central

L1
Lz
LS
L4
LS
LS
L7
L8
R1
R2
R3
R4
RS
RE
R7
RB

MNode 1

10421
10420
10419
10418
10417
10416
10415
10414
10413
10972
10573
10574
10975
10976
10977
10978
10979

MNode 2

44524
44525
44525
44527
44528
44529
44530
44531
445332
449233
445232
44521
44920
44519
44518
44917
445165

Fx

'l

0.002
-57.669
-60.718
-53.659
-43.841
-32.056
-18.199
-0.880
20.766
57 676
80.730
53.677
43 870
32.092
18.247
0933
-20.710

Fy

]
1595324
1191.625
883.785
549 153
452 627
336.822
2562.398
237.768
237.829
1191521
883.547
548.707
451.765
335.300
250.155
234981
234 632

Fz

M

960.178
813.182
745507
714054
701.682
T0B8.341
735.234
7591.481
884.861
813 286
745714
714377
702 000
708872
735.889
792 280
885.844

Transverse shear force in the local Y-direction [N]

4591
4590
4589
4588
4587
4585
4584

4581
4580
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