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Basic Data
References

Norms and Standards
BS EN 1990:2002, Eurocode — Basis of structural design.
BS EN 1999-1-1:2007, Eurocode 9 — Design of aluminium structures — Part 1-1: General structural rules.

BS EN 14024:2004, Metal profiles with thermal barrier — Mechanical performance — Requirements, proof and
tests for assessment.

CWCT-2:2005, Standard for systemised building envelopes, Part 2: Loads, fixing and movement.
CWCT-3:2005, Standard for systemised building envelopes, Part 3: Air, water and wind resistance.
CWCT TU14, Technical update on Load combinations.

Document Reference
T-LS14/410868FE1401-0: Loads and load combinations.
Performance Specification. 24.10.2014.

Facade Maintenance Access Report. October 2014

System Drawing Reference

TE-01.1, Typical Unitised Bay / Panel Type 1 & 2 - Partial elevation
TD-110, Typical Unitised Bay / Panel Type 1 & 2 - Horizontal section
TD-111, Typical Unitised Bay / Panel Type 1 & 2 - Vertical section

Structural Analysis Software
Nemetschek. SCIA Engineer v.14.0. Structural Analysis & Design Software for Construction and Engineering.

Materials

Minimum properties of materials used unless stated otherwise.

Part Grade Modul_u_s of | Yield or 0.2% proof | Tensile strength
elasticity strength, f, fu [N/mm?]
E [N/mm?] [N/mm?]

Aluminium:  momi=1.1; m2=1.25

Architectural profiles EN AW-6060 T6 70 000 140 170

Structural profiles EN AW-6005A T6 70 000 215 250

Architectural sheets EN AW-5005 H14/H24 70 000 110 145

Structural plates & sheets | EN AW-5754 H14 70 000 190 240

Steel: mom1=1.0; m2=1.1

General S235 210 000 235 360

Stainless steel:  wmowm1=1.1; m2=1.25

General 1.4301 200 000 210 520
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1.3 Loads

Loads are generally in accordance with load report [7].

1.3.1 Dead Load (D)

Selfweight of the framing profiles are generated by the software Scia.

P"#$ %$$ & $" 8

1.3.2 Wind Load (W)
# o #( " ) * +
' . , +
1.3.3 Imposed/live load (L)

i Vertical load to internal ledges and horizontal members/surfaces
- s Iy # $$ " #$$"1 " #2 3# #%
%#$ $"( 0 4 # $$ " #$$"1 "#2 3# #%

i Barrier horizontal loads for external balcony and ground floor curtain walls

5 $"6 ng " 1 % 307 75
- s I " 6# %
1%$$S$ " ( + 1$ "( 1 % 30 775

iii Barrier horizontal loads for internal balcony and upper floor curtain walls

5 %$"6 8& ng " 1 % 30 775
P n$ U6 # %
[%$$$ ™ ( T 1 % 30 775

iv Maintenance
Horizontal load to any component of the cladding acc. to CWCT cl. 2.3.3.
- . I " 6# %
Vertical load to external fins,

- $. 1o g " 6# %

1.4  Deflection limits
Deflection limits in accordance with CWCT [4][5].

Deflection mode Allowable deflection Reference
allow [Mm]

Frontal H 3000 H/200 or 15 mm CWCT 3.5.2.2 & EN 13830

3000 < H < 7500 H/300 + 5 CWCT 3.5.2.2

H 7500 H/250 CWCT 3.5.2.2 & BS 8118
Local Supporting single glass L/125 CWCT 3.5.24

Supporting insulated glass L/175 or 15 mm CWCT 3.5.25
In-plane - L/500 or 3mm CWCT 2.3.2.2 & EN 13830
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2 Wall system
2.1  Typical curtain wall elements

Curtain Wall Elements with Free-standing Balustrade [TE-01.5]

1500 1500 X 1500 1500 1500 1500

| External Balcony | External Balcony |

Internal Balcony

i

Element : 1345 mm Element : 1655 mm Ele

430 3o | 4m 315 915 430 30 430 915 At = 1345 oAt

o P10 s w ¢ [EPLT3) s
el o B . DRSS S WRATT

urtain Wal

ent ! 1655 mm Element : 1345 mm Elemant ! 1655 mm Element : 1345 m 1M

y T 11
W
¢ 8,

f
I
i

1500 1500

1500 1500 ‘ 1500 ‘ 1500

//:IIT" = P LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
Q fies) A TEL:+41(0)61 5018210/ +41 (0)79 508 1651
ST siirn am i renare=  REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665



SAMPLE PROJECT IN LONDON

UNITISED CURTAIN WALL

6 of 65

2.2

2.2.1

System profiles

Classification of cross-section

Effective section properties are calculated considering local buckling factors for class 4 cross-section parts acc.

to the requirements of BS EN 1999-1-1.

cF 4
% W 1% ®y ¥ ¥ 45 4% &% =y 5% $¢  §5 e T - S VR .
e = = — A —H Emm " S=== '
FRESiSscsees B e o
-ﬁ;% Ly L - - “\-: b L L
. g = = o i = %ﬂ =
TG R, 1 S ] [k T L e
T * £ “‘I ‘__ﬁ‘ % h\ E%u o, s"% oy
% 5 y 1% ‘5 iﬂ - ﬁ'\a : “)mr ' Li T
F oo b al E e A :
& 0w S 5 AR REEE = P —
e B — \F' e ‘15;:
o575 T TR T s - T T
5 A\ et 5
s 0,70
S 0,65
S \
- \r\-‘\\\\
0,55 =R '
Internal \\‘\ _
0,50 I I S \\
045 | 0 07+0.3(5,/y.) P H—H \
0,40 ' L
2.2.2 Split mullion, M1 & M1-cut
28,5 28,5
] - NE
01 B \
3.5 | 31,5 | HO
|
[;§ Nl & o
02 Hoz2
J ) ['s] r=
(= 2 £ G i
- M1-cut:0060303
e M1: 00060303 al | &= ] A = 078 cm
A = 144 cm s -2 ly = 20227 cm4
ly = 469.74 cm4 : | lz = 22,58 cm4
Iz = 3032 cm4 @ N 15 | wy= 1948 cm3
Wy = 4802 cm3 ks i i | Wz= 5.03 cm3
= Wz = 662 cm3 ﬂ U = 642 cm
] U = 68 cm 4 gl G = 2.64 Kgm
=" | G = 3.89 Kgm |18
s
Qutstand O1, =1.0:
3 &
$ $3 $1% #9 8*
%% 0 ! 8*: &

\ § Bl
CrSILe
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Outstand 02, =
3 *

1.0:

$ $3 $1%
%%

#9 48

0 ' 48: *

2.2.3 Split mullion, M2 & M2-cut

25
N ;
L 1 —
2_
o1 [
=1 = :

-5
=8
183
Vo
[=3

M2: 00060304

A 14,38 cm
ly 434,76 cmd
lz = 37.25 cm4d

83.3

2l
= - A4 G = 388 Kgm
Outstand O1, =1.0:
3 ;* 0 8
$ $3 $1% #9 ;
%% O ' e

2.2.4 Reinforced mullions, M1+Reinf & M2+Reinf

T S I

] ]
- M1: 00060303
31,5 ! A = 144 cm
T, o ly = 469,74 cmd
—_‘f v = 30.32 cm4
I & = 48,02 cm3
= 6.62 cm3

Reinf;

— = 13.56 cm
= 3347 cm4
= 839 cmd
y= 10.7 cm3

-~ z= 576 cm3

[_::' = 188 om
7o = 3.66 Kg/m
L v L A
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101,4

M2-cut; 00060304
A = 975 cm
ly = 181.18 cm4
Iz = 28.11 cmd
Wy = 17.87 cm3
Wz = 598 cm3
U 58.8 cm
G 2.63 Kg/m

M2: 00060304

A = 1438 cm
ly = 434,76 cm4
lz = 3725 cmd

Wy = 43.67 cm3
Wz= 743 cm3

.- Reinf

A = 13.56 cm
ly = 3347 cm4
Iz = 839 cmd
Wy= 10.7 cm3
Wz= 576 cm3
U = 18.8 cm
G = 3.66 Kg/m
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2.2.5 Split-transom members, T1 & T2 [TD-151]

: 00070300

24,28 cm2
613.01 cm4
125.64 cmd
62.59 cm3
28.39 cm3
65.8 cm

6,56 Kg/m

: 00070302

154 cm2

649.36 cmd
61.69 cmd
65.16 cm3

| 137,3

Outstand 02, =1.0:

3 & *

$ $3 $1% #9

%% 0 ' 8*:*

Outstand O3, =1.0:
3 &,

$ $3 $1% #9
%% O '

2.2.6 Intermediate transom, T3

o [(®)
]‘ COMPACT SECTION
(&) ®)

IAY =1 = LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
L=
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10.58 cm3
72.7 cm
416 Kg/m

T3: 00060305

A = 1828 cm
ly = 820.29 cm4
N |z = 215.84 cmé
Wy = 8124 cm3
Wz = 5079 cm3
= 69.9 cm
4,94 Kg/m

u
G
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2.2.7 Reinforced transom, T3+Reinf

s

() O &

o

COMPACT SECTION

183

-

A

18.2
820

_— T3:00060305

8 com

29 cmd

215,84 cmd
81.24 cm3
50.79 cm3

]

]

-
ur[:
rLLW,

o

N Reinf; U-158x60=x5mm / S235
13.08 cm

466.7 cm4

42.58 cmé4

59.08 cm3

9.5 cm3

{

i
=
G

SSEN< >
N <
[T T (.

2.2.8 Intermediate transom, T4 & T4-cut

183

T 7rS )
($)] @) ! 00070306 (NEW)
= 21.97 cm2

L‘(L ly = 852.02 cm4

z 228.59 cm4
Uz ]

COMPACT SECTY

L E—J
43,3

N< ®

I

80.89 cm3
52.85 cm3
70 cm

= 593 Kg/m

+16
=
2]
1l

s ) SR

] COMPACT SECTION

L&) (O (o

T4d-cut: 00070306
A = 1846 cm

ly = 706.62 cmd
lz = 180.96 cmd
Wy= 74,69 cm3
Wz = 37.81 cm3
U = 655 cm

G 4.99 Kg/m

94.6
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3.1

3.11

3.1.2

Typical Curtain Wall Element

Typical Element - EP1.12

Refer to Scia [13] structural analysis results in the following page (section 3.1.3).

Deflection check to CWCT 2.3.2 & 3.5.2

Frontal deflection
T# $'<
T#H $'< g5 Y4 *) 838

In-plane deflection
5 ¢§'<

I1$ "< g5 =0 >*?

Stress check to BS EN 1999-1-1
Maximum calculated Von Mises (or equivalent) stress in the members,

@ A@+ss )*B+ 8

EN AW-6060 T6
@c & 8 8 D

. =1 = LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
[ T +41(0)61 501 8210/ +41 (0)79 508 1651
) g‘ EL (0)61 5 / (0)79 5t 55,
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3.1.3 Structural analysis

e Project Kings Gmss Central, London
PECRRRERNINNT [een EP1.12 - Typical Elment
NEMETSCHEK  |Descripton 1.665m » 3.55m - Stendard bracked
Sﬂia Mationsl code ==

1. Element Properties

O TR - oor =/
0%9c

1.1. Member parameters

[ 28 032015 11

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
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Project Kings Gmoss Central, London
FLIRERE RN [ranm EP1.12 - Typical Element
MEMETSCHEK [Description 1.665m » 3.65m - SeEndand bracket
i Hational code EC - BN
Scia
1.2. Cross-sections
i Mame, Type M1 CW as
lem maerial, Fabricetion EM AW-GDED T8 extrusion
A [cmA] 14.40
Ay, z [car] 060 4.36
1y, Z [emT £70.01 30.07
- —_— I YLCS, ZLCS [cm*] 48857 30,21
| w [cm®], t [em®] 127778 47.08
c YUCS, ZUCS [mm] BT a5
wel y, z [emT] 47 E3 B.2E
wpl y, = [cm] T0.54 1678
S Hame, Type Mz CW a5
iem material, Fabrication EN AW-E060 TE extrusion
A [cmA] 1457
Ay, z [cme] D.13 585
Y. z jcm] 43507 36.94
N B - | ¥LCE, ZLCS [cm] 454 70 a7.22
| W Jemf], t [cmY] 56026 51.47
¢ YUCE, ZUCS [mm] 15 a3
wel y, z [emT] 43.52 r.a2i
Wpl y, z [emT] E7.00 20.20
= Hame, Type T CW a5
- lsem maerial, Fabrication EM AW-8060 T extrusion
A [cmd] 15.02
A Y, Z [emf] ooz 3.45
1y, 2 [em? 455.51 46.27
o= g > I ¥YLCS, ZLCS [cmf] 45528 46.30
| w [cm®, ¢ [omd] 856.13 B5.98
c YUCS, ZUCS [mm] 13 a3
Wel y, z [cm] 45 ET 14.53
wpl y,  [cm] B30 23.23
Mame, Type T2 CW as
ltem material, Fabrication EMN AW-8DED T8 extrusion
A [cmd] 14.88
A Y, Z [cnF 0.47 5.20
Iy z [om) 524.14 2615
| YLCS, FLCS [emY] 523,68 26.45
| W [cme], t [cmY] 74843 25.08
€ YUCS, ZUCS [mm] 5 -4
wel y, z [cmr] 56.03 473
Wpl y. z femT] TT.50 15.83
Mame, Type T3 CW as
hem maerial, Fabrication EM AW-aDE0 To extrusion
A [cnr] 16.26
Ay, Z [cmA] 0.34 9.80
1y, z [cmf] 810,45 Z15.65
I W [cmf], ¢ [em] BIE T3 36096
€ YUCS, ZUCS [mm] 5 a0
Wel y, z [em7] 81.12 5074
Wpl W, Z [cm] 108.87 57.85
E Hame, Type F1 7]
[ Degiled 40; 4; 235; 4
Isem maserial, Fabricaton EM AW-8060 TE gensaml
A [cmr] 21.36
Ay, Z [cnF 323 16.05
1y, Z [emf 120674 53.35
| W [cmE], ¢ [ome] 174E.ED 19360
¢ YUCS, ZUCS [mm] 20 117
= Wel y, Z [emd] 10270 .6
Wpl y, z [cmf] 140.02 35.88
[ 28.03.2015 1

ar = o
CrSILe
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" Project Kings Gmss Central, London
FLERRRERTNNN]  [Pan EF1.12 - Typical Eement
NEMETSCHEK D SCription 1.665M « 3.65m - Stendard brackst
| Mational code EC - BN
Scia
i Hame, Type Fz o
Detallad 45 4; TIE; 4
em maerial, Fabrication EN AW-E0E0 TG genersl
A [emd 21.78
A Y, Z [cmf] 381 17.07
Iy, z [cmq 128010 8263
I W [cmf], 1 [em’] 20877 245.84
¢ YUCS, ZUCS [mm] 23 118
b wel y, z [cmf] 10724 3673
= Wpl y. Z [cnr] 144 54 41.28
i Hame, Type Br Rectangle
Detailed Nk 8
hem maerial, Fabrication 14304 geneml
A o] 2400
A Y, Z [cmF] 2000 20.00
1y z [emf] 1800.00 1.2B
I W [cmE], ¢ [emT 8060 400
c YUCS, ZUCS [mm] 4 150
Wal y, z [emr] 12000 3.20
Wpl y, z [cm?) 180.00 4.80
3 Hame, Type Br2 Reciangls
Detgiled 12 a
Iem maserial, Fabricaton 14301 gene=l
A [cmA] 9.60
Ay, Z [cm] 8.00 8.00
1y, z [emd) 115.20 051
I W [crF], t o] 5.64 1.94
¢ YUCS, ZUCS [mm] 4 B0
Wel y, z [cmf] 18.20 1.26
Wpl y, z [cnF) 2E.ED 1.02
Hame, Type Br3 Reclangle
Detailed XL B
ltem material, Fabrication 1.4501 geneml
A [cA¥] 17 60
A Y. T [en 1467 14.67
1 y. z [cm] FORAT 0.94
| w [enf], t [emé] 3577 3.63
© YUCS, ZUCS [mm] 4 110
wel y,  [cmT] B4 53 2.35
Wpl y,  [en] D650 352
. Hame, Type Brd Reciangle
i Detailed 300; 5
hem maderial, Fabricaton EM AW-B005A Th extnusion
A [emd] 15.00
| [A w7 [emT 1251 1250
1y, z [em"] 1125.00 0.31
I W [cme], ¢ o] 21.84 1.23
£ YUCS, ZUCS [mm] 3 150
[ Wel y, z [cmf] 75.00 1.25
Wpl y. z [cmd] 112.50 1.87
= Mame, Typs Brs Reciangle
Detailed 120; 5
hem meerial, Fabrication EM AW-8005A TE extrusion
A [cn] E.DD
A Y, Z [cm 5.00 5.00
1y, 2 [cmi] 7200 [RE]
I W [cm®], t [enr] 1.39 0.46
£ YUCS, FUCES [mim] 3 B0
Wel ¥, z [cmA] 12.00 0.50
Wpl y. z [cmA] 18.00 075
Mame, Detailed L Numerical
Matarial Link
Flexural buckling yy, 22 C c

[ 2B.03.2015 A
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. Project Kings Gross Central, London
|||| THEVIIETD  [Fen EP1.12 - Typical Femen
NEMETSCHEK De scription 1.665m » 3.65m - Stendard brackst
Scia Mational code S
A [en] 100.00
Ay, Z [cmd] 100.00 100,00
A L D [m¥m] 1.0000e-+00 00000e+00
c YUCS, ZUCS [mm] 1 1
a [deg] 0.00
1y,  [emf] 1000.00 10000
iy, 2 [mm] 3z 10
Wel y, Z [cmf] 100.00 10000
Wpl y, Z [emT] 100.00 10000
Mply +, - [Mcm] 000 0.00
Mpiz +, - [Ncm] 0.00 0.00
dy z [mm] 1 1
It cm')l w jem®] 100.00 0.0o
B ¥ z [mm] -2 -2

2. Loads [kN, kN/'m]

2.1. LC1, Dead load

[ 25.03.2015 411

//:IIT" =1 = LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
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Progct

Kings Gmss Central, London

EP1.12 - Typical Element

NEMETSCHEK | Description

1.665m « 3.65m - Siendard bracked

”ll THEETNITTT [

Mational cods

EC - BN

Scia

2.3. LC3, Wind suction

2.4. LC4, Imposedlive load

s
oy Oo'l—
/f
-
o
o
B
2.5. Load Combinations
Hame Description Type Load cases Coeff.
El
COio0 [{D) Linear - LCO - Seftweight 1.10
servicestilty |15y - p - Dead Ioed 1.00
GOm0 + WRl Linear - LCo - Seifwsight 1.10
LCi - D - Dead Ioad 1.00
28.0:3.2015 an
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Project Kings Gross Central, London
l FEVRRRDRRINID  [man EF1.12 - Typical Eemen
NEMETSCHEK D scription 1.665m «» 3.65m - Stendand brackst
Sﬂia Mational code EC - EN
Nams Description Typa Load cases CT]H.
Coiot D) + Wgl bewimebilily |LC2 - Wp - Wind load pressum [T 1o
GOz D) + Ws) Linear - LCo - Selfmeight 1.10
serviceability | |cy - D - Dead Joad 1.00
LC3 - Ws - Wind lpad suciion 1.00
GO |0+ L Linear - LCo - Seffweight 1.10
senvicezhility )y . Dead losd 1.00
LG4 - L - Imposedlive Load 1.00
CO2o00 | 1.35(0) L:r:ear - LCO - Selffweight 150
Lt mEe LC1 - D - Dead load 1.35
COz201 | 1.35(0) + 1.50Wpl |Linear - LGO - Seffmeight 1.50
witimate LC1 - O - Dead lo=d 135
LE2 - Wp - Wind load precsus 1.50
COz202 [1.35(0) + 1.5(Ws) |Linear - LCo - Selfweight 1.50
it LGt - D - Dead load 1.35
LC3 - Ws - Wind load suction 1.50
CO203 |1.35(0) + 1.5(1) Linear - LCD - Selfweight 1.50
uitimate LG1 - D - Dead lpad 135
LG4 - L - Imposedlive Load 1.50

2.6. Calculation protocol

[ Calculation prosocol |

Linear calculation
Mumber of 20 elements [1]
Number of 1D slemenis 57
Mumber of mesh nodes Ly
Mumber of eguafions 282
E oo
LG4
LGz
LC4
LC3
Bendi thea:rl Mindlin
Btart of calculafion 30.03.2015 1858
End of celculafion 30.03.2015 13:58
Sum of loads and reactions.
T&NT x Y z
Lomdcase LCO  |lpads oo oo 15
reaciions in nodes oo oo 15
reactions on lines oo oo oo
contact 10 oo n.o oo
contect 20 0.0 oo oo
Logdcase LG1  |lpads oo oo 30
reacfions in nodes oo oo 30
reactions on lines oo oo oo
conact 10 o.o Do o.o
conect 20 oo 0.0 oo
Lomdcase LC2  |lpads 78 32 0.8
reacfions in nodes |78 32 0E
reactions on lines oo oo oo
conmact 10 oo n.o oo
conect 20 oo oo 0.0
Loadcase LG4 |loads 10 oo 21
reacfions in nodes 1.0 oo 21
reacfions on lines oo oo oo
contect 10 0.0 oo o.o
contect 20 oo 0.0 oo
Lomdcase LGS |lpads 109 a2 0.6
reacfions i nodes -10.8 32 |08
reactions on lines oo oo oo
conmect 10 oo oo oo
conzct 20 0.0 0.0 0.0
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Projct

Kings Gmss Central, London

PEERRRERRTNN]  [ean

EP1.12 - Typical Element

NEMETSCHEK | Description

1.665m «» 3.65m - Siendard bracket

S Eia Matonal code EC - EN
3. Element Deformation [mm]
3.1. Element Deformation: CO101
3.2. Element Deformation: CO102
A
o
!
[ 2E.03.2015 Ean
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Progct

Kings Gmss Central, London

LECRHEERTITND  [ean

EP1.12 - Typical Element

NEMETSCHEK  [Description

1.6B5m « 3.65m - Stendad bracket

SC]E Hatonal code EC - BN
3.3. Element Deformation: CO103
& Vo
o 5
A ;,:" 5 .V
\OTRNX ,. Sho P
3 i \
1._" \x f i oy Y
b
YN/ & \
o \\ L+ ] 4 K
P\y .
WX R
9
&
oy
&
o
o
3.4. Relative deformation: CO103
| |
| |
B =
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I S =
|
I |
- 3
ER L |
= — . R TR N |
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Froj Kings Gioss Gental, Londo
LOLTERETNIIET [Pem it Ty::-::J e
NEMETSCHEK De scription 1.665m « 3.65m - Stendamd bracket
S{‘,ia Hational cods EC - EN
4. Stresses [N'mm?]
4.1. Stress: CO201
> A o & 7 \
& AV e “
G A VA *?H o ©'g
SRA Y Y . P
L)
& Q‘
\ S TR )
) :{_? wl
2 7 4
7 P QFF > @1?‘,}
i - " :
P £ )
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4.2. Stress: C0202
1 KA ..- r_A
AN - 79
¥ XTI A 3 =i
B\ E‘-'?E'Co \ A h \ @ \
ok A | a2 £
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@ \\ o \
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Project

Kings Cross Central, London

LEVERRVIRNETD  [ean

EP1.12 - Typical Flemen

NEMETSCHEK |Description

1.665mM =«

3.65m - Stendard brackst

EC - BN

S E-i a Mational code

4.3. Stress; C0203

o '\.ﬁl
M\ H‘y\ - \\
ey o

S \

& \
) VA
Vi o

5 o K

5. Factored Reaction Forces [kN]

5.1. Reactions: CO201

\

)3

\\_ }l =58 -
S\ W\ \
\

Wi

e A
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Project

Kings Cross Central, London

LEPTRRERNETND  [ean

EF1.12 - Typical Flemen

NEMETSCHEK [Description

1.865m « 3.65m - Stendard bracket

Sﬂia Matonal code EC - BN
5.2. Reactions: CO202
o &
m t)
N »
i‘r .
{ j/
I.'f?’uﬂ .-"_|'h L]
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'v.
W \
\l"\ ; % b
. \ \ ,-f’f
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1"&"‘// i M Wl
—— A i i
5.3. Reactions: CO203
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3.2

3.2.1

3.2.2

Typical Element - EP1.12a

Refer to Scia [13] structural analysis results in the following page (section 3.2.3).

Deflection check to CWCT 2.3.2 & 3.5.2

Frontal deflection

#H $'< &,
T#H $< g5 4 *) 8 8
In-plane deflection

5 $§'< 4
I$ "< e =0 >¥? ,
Stress check to BS EN 1999-1-1

Maximum calculated Von Mises (or equivalent) stress in the members,

@ A@+ss )*B+ , 4

EN AW-6060 T6
@c & 88 D
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3.2.3 Structural analysis

; i Project Kings Cross Cenial, London
FECRRRTRRENTD  [esnm EF1.123 - Typical Eement
MEMETSCHEHK |Descripton 1.665M « 3.65m - Ofsst bracket
SEIE Matonal code EC - BN

1. Element Properties

= \ T
(%)"L I". \ \ =
ol i) .
N Q0Ce QO 2/
Q¢
1.1. Member parameters
L g
ol o A
2 .
T
il -
L4
N
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Project

Kings Cmss Central, London

] 5” !l I'I Pan

EP1i.12a - Typical Element

NEMETSCHEK [Descripion 1.665m «_ 3.65m - Offsst brackst
: Mational cods EC - EN
Scia
1.2. Cross-sections
s Kame, Type M CW as
Iem mawerial, Fabrication EM AW-GDE0 Th extrusion
A [cmd] 14.40
A Y, z [cF] 0.50 436
1y, z [cmT] 470.04 30.07
— — I ¥YLCS, ZLCS [om*] 46877 30.31
| w [cm], t [omY] 17778 4708
c YUCS, ZUCS [mm] T a5
wel y, z [emY] AT BB B35
wpl y, z [emf] 70.54 1678
B Hame, Type Mz CW as
hem material, Fabrication EN AW-806D0 TH extrusion
A [cmF] 1437
A Y, z jemd] D13 585
1y, z [cm'] 435.07 36.94
: | YLCE, ZLCS [cm] 45470 37.92
| W [emrf], t [cm] 56026 51.47
¢ YUCE, ZUCS [mm] 15 a3
wel y, 2 fom?] 43.52 .21
Wpl y, z [em] E7.00 20.20
i Name, Type T1 CW as
] lem maserial, Fabricaton EM AW-806D TE extrusion
A [cme] 15.02
Ay Z [cm ooz 8.45
1y, z [enr) 455,51 46.27
e 3 I YLCS, ZLCS [cmY] 45528 46.30
I W [cm], t [em’] 856.13 55.96
c YUCS, ZUCS [mm] 13 a3
Wel y, z cm] 56T 14.53
wpl y, z [cm] EE.10 23.25
Hame, Type T2 CW as
Ieem material, Fabrication EM AW-3080 T8 extrusion
A [emd] 14.88
A Y, Z [cnF] 0.47 5.28
I y. z [cmf] 504.14 26.15
= = | YLGCS, ZLCS [cm'] '523.68 26.43
| W [cnr], t [cmY] T48.43 25.06
¢ YUCS, ZUCS [mm] 5 -4
wel y. z [cmF] 56.03 473
Wpl y, z [cmd] Tr.50 15.83
. Hame, Type T3 CW as
hem maerial, Fabrication EM AW-8D80 Ta extrusion
A [cnr] 16.25
A Y, Z [cme] 0.34 .60
1y, 2 [cmf] B10.45 Z15.65
. | w [emf], & [em’] 8273 3E0.96
¢ YUCS, ZUCS [mm] 5 an
Wel y, z [emf] 81.10 5074
wpl y. z [omd] 108.27 57.85
F Mame, Type F1 o]
[ | Detailed 40 4 235, 4
Isem maserial, Fabrication EM AW-B0DED TE geneal
A [cmf] 21.36
= Ay, z [cmf 5303 16.05
1y, 2 [emT 1206.74 63.35
| W [cm®], & [cme] 1746.ED 19360
¢ YUCS, ZUCS [mmj] 20 117
A Wel y. 7 [cmd) 10270 31.67
wpl y, z [cmf] 140.02 35.88
[ 28.03.2015 1
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: Project Kings Cross Central, London
FECRREETRNTD  [een EP1.12a - Typical Element
NEMETSCHEK [Description 1.665m « 3.65m - Ofsst bracke:
S : Mational code EC - BN
Gld
i Hame, Typs Fz 8]
Detailed 4% 4 235, 4
Hem mawerial, Fabrcation EN AW-E080 TE general
A Jemd] 21.78
A Y, Z [cme .61 17.07
1y,  [em¥ 1260.10 82.63
| w [emf], & [em’) 20877 245.64
¢ YUCS, ZUCS [mm] 23 118
e Wel y, Z [cmf] 10724 3673
S Wpl y. z o] 144 84 41.28
Mame, Type Brl Rectangle
Detalbed A0 8
hem maerial, Fabrication 1.4301 general
A [cm] 2400
A Y. Z [cmF] 2000 20.00
1y, z [em] 1800.00 1.28
I 'w [cmf, & [cmf] 5968 4.88
£ YUCS, ZUCS [mm] 4 150
Wel y, z [cmT] 120.00 3.20
Wpl y, z [cm] 18000 480
T Mame, Type Brz Reciangle
Deailed 120; 8
Iem maserial, Fabrication 1.4301 general
A [ome] 9.60
Ay, z [cmA] a.00 a.00
1y, Z [cn] 115.20 .51
T W [cme], t [om] 5.64 1.94
¢ YUCS, ZUCS [mmi] 4 B0
Wel y, z [emd] 1020 1.28
wpl y, = [emT] 2B.60 1.82
- Hame, Type Bra Reciangle
D tailed 2 B
Iem material, Fabrication 14501 generl
A [cme] 1760
AY Z [cmf 14.67 1467
| . z [cmrd] 70587 0.54
| W [cnF], t [omY] 3577 363
¢ YUCE, ZUCE [mm] 4 110
wel y, Z [cmf] B4.53 2.35
Wpl y, z [emT] DE B0 352
. Hame, Type Brd Rectangle
[ Detallad 3 s
hem maerial, Fabrication EM AW-B005A Ta genersl
A [cmd] 15.00
=5 Ay Z [cmA 12,51 12.50
1y, z [cm 1125.00 0.31
I w [cm®], & [emd] 21.84 1.23
& YRGS, FUCS [mm] i 150
[ Wel y, z [cm] 75.00 1.95
Wpl y. z [cmY] 112.50 187
i Mame, Type Br5 Re=ctangle
Deaibed 125 5
hem maerial, Fabrcaton EN AW-8005A TE general
A [cnf] £.00
A Y Z [omf] 5.00 5.00
1y, z [cm¥ 7200 0.13
| W [cmf, ¢ [emY] 1.39 0.48
£ YUCS, ZUCS [mm] 3 B0
Wel y, z [co¥] 1200 0.50
Wpl v z [cmT] 18.00 aFs
Mame, Detailed L Numerical
Matarial Lini
Flexural buckiing ¥y, =z c c
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Project Kings Gross Central, London
Il' II I II Pan EF1.123 - Typical Eemen
HEMETS{:HEH De scription 1.865m « 3.65m - Offsst bracket
Sﬁla Matonal code EC - EN
A enr] 10.00
Ay T [cnF i 0.01
A L D [m¥m] 1.0000e+00 | 0.0000e+D0
c TUCS, ZUCS [mm] 1 1
a [deg] .00
Ly, £ [emf] 100.00 100.00
iy, z [mm] 32 52
Wal y, z [cm] 100.00 100.00
Wpl vz [cmd] 100.00 10000
Mply =, - [Ncm] 0.00 0.00
Mpiz =, - [Ncm] .00 0.00
dy z [mm] i 1
It cm')l w jem®] 100.00 0.00
B y. Z [mm] -2 -2
2. Loads [kN, kMN'm]
2.1. LC1, Dead load
Gl Os0%0—
GL'OS0G0—\ oB S
s6-GOTmDY. © EGE@-E"
60°0— EED— ' :
686 —x
X
1"1 "3'{
[ 78.03.2015 411
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Project Kings Cross Central, London
FEETRRRRTIENND [Pen EP1.123 - Typical Eement
NEMETSCHEK |Descripton 1.665m » 3.65m - Offset bracket
Sﬂia Mational cods EC - EN

2.3. LC3, Wind suction

LA 7
Q \ K \ {I.II
— ! o -r_,-'
OLl= Y =X ¢
A%
o\
o T
‘"‘Q' oLlL— P
o =
7 A
| ¥
IIK- r;"
"
v b
© !
2.5. Load Combinations
amsa Description Typ= Load cases Coeff.
EH
GO0 ((D) Linear - LCD - Selfweight 1.10
eervicesSility |0y . D - Dead loed 1.00
Coiot [0 + WE) Linear - LG - Seliwsight 1.10
[ 28.03.2015 511
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il

Project

Kings Cross Central, London

I

EF1.123 - Typical Elemerd

NEMETSCHEHK |Description 1.665m « A.65m - Offsst brackst
S E Mational cods EC - EN
cla
Harms Description Type Load cases Coefi.
|
GO0t (D) + (Wp) bwieshility |(LC1 - D - Dead losd 1.00
LCZ2 - Wp - Wind loed pressue 1.00
Codoz (D) + (Ws) Linear - LCO - Selfweight 1.40
senviceahilty  |ygy . 'p - Dead load 1.00
LC3 - Ws - Wind load suction 1.00
Cotes |0 + (L Linear - LCo - Seffweight 1.10
senvicesbliy |1y . 0 - Dead load 1.00
LG4 - L - Imposedlive Load 1.00
CO2o0  (1.35(0) Linear - LCO - Selwsight 150
i LG1 - D - Dead Inad 135
CO201 [1.3500) + 1.50Wp)  (Linear - LCO - Selwmsight 1.50
uktimete LG1 - D - Dead load 1.35
LGz - Wp - Wind loed pressus 1.50
G20z (1.35[C1 + 1.50We) |Linear - LGD - Sedtweight 1.50
Wy LC1 - O - Dead load 1.35
LC3 - Ws - Wind load suction 1.50
Clen3 [1.35[0) + 1.5(L Linear - 0 - Seliweight 1.50
i LCY - D - Dead load 1.35
L - Imposedilive Load 1.50
2.6. Calculation protocol
[ Calcuiation prowscol
Linear calculation
Mumber of 20 elements [1]
Number of 1D slements =]
Mummber of mesh nodes 48
Mumber of eguations 288
Losdcases LCo
LG1
LC2
LC4
LC=
Bending theory Mindlin
Start of calculation 30.03.2015 20210
End of calculafion 30.03.215 30210
Sum of loads and reactions.
[&M] X Y Zz
Lomdcase [C0  [lpads oo oo -15
reactions in nodes oo 0.0 15
reactions on lines oo oo oo
comect 10 0o 0.0 0.0
comect 20 0.0 0.0 0.0
Lomdcase LCH loads oo oo 30
reactions in nodes 0.0 ] 3.0
reactions on lines oo oo oo
comect 10 0o 0.0 0.0
comect 20 oo 0.0 0.0
Losdcase LC2 | lpads 1.7 32 08
reactions in nodes 17 3z D&
reactions on lines oo oo oo
comect 10 0.0 0.0 oo
comect 20 oo 0.0 0.0
Llosdcase LC4 | lpads 17 oo 23
reactions in nodes 17 oo 22
reactions on lines oo oo oo
comect 10 0.0 0.0 0.0
comect 20 0.o 0.0 0.0
Losdcase LC3 | lpads 16.1 Az 0B
reactions in nodes -18.1 32 0.8
reachions on lines oo oo oo
comect 10 0o 0.0 0.0
com=ct 20 0.0 0.0 0.0
[ 28.03.2015 a1l
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Project Kings Cross Central, London

HHEERLENET  [Pem EF1172 - Typical Eement
HEMET$GHEK De scription 1.665m « 3.65m - Offsst brackst

SEIE Matonal code EC - BN

3. Element Deformation [mm]

3.1. Element Deformation: CO101

T 5 i T AT

R s e,
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3.2. Element Deformation: CO102
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Project

Kings Cross Central, London

LEPTRRERNETND  [ean

EF1.123 - Typical Elemerd

NEMETSCHEK [Description

1.665m «» 3.65m - Offzet bracket

Sﬂia Matonal code EC - BN
3.3. Element Deformation: CO103
¥
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3.4. Relative deformation: CO103

| |
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Project Kings Cross Central, London

THEERLENET  [eem EP1.12a - Typical Element
HEMETSEHEK De BCription 1.665mM « A.65m - Ofsst brackst

SEIE Hational cods ==

4. Stresses [N/'mm?]

4.1, Stress: C0201
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Project

Kings Cross Central, London

LEPTRRERNETND  [ean

EF1.123 - Typical Elemerd

NEMETSCHEK [Description

1.665m « 3.65m - Offsed brackst

EC - BN

S C-i a Mational code

4.3. Stress:; C0203

5. Factored Reaction Forces [kiN]

5.1. Reactions: CO201
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Project

Kings Cmoss Central, London

LEPTREETNEETD  [een

EFP1.123 - Typicsl Flement

NEMETSCHEK  [Descripton

1.865m « 3.65m - Offsel bracket

Sm'a Hationad code EC - BN
5.2. Reactions: CO202
!
Ty
uF q:\
X Ly
\ \
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N

5.3. Reactions: CO203

[ 78.03.2015
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4  Curtain Wall Element with Free-standing Balustrad e

4.1 Element with balustrade - EP1.11b

Refer to Scia [13] structural analysis results in the following page (section 4.1.3).
4.1.1 Deflection check to CWCT 2.3.2 & 3.5.2

i Frontal deflection
T# $'< &,
T#H $'< g5 Y4 *) 838

ii Balustrade deflection to BS 6180:2011 clause 6.4.1
<

<s$3$( =&4 4> ? &4

iii In-plane deflection
5 $< 4
I$ "< g =00 0 >*? ,
4.1.2 Stress check to BS EN 1999-1-1
Maximum calculated Von Mises (or equivalent) stress in the members,

@ A@+ss )*B+ 4 *

EN AW-6060 T6
@c & 88 D
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4.1.3 Structural analysis

Project A7 Kings Cross Central, London
l. |H” ”l Pan EF1.11b - Element with free-standing balustrade
NMEMETSCHEHK [Descripton 1.345m « 3.65m - Stendard brackst
Scia Hational code EC-IN

1. Element Properties

1500

=

| .-
) |
™= B Gl
| Ody el QEoL \
Laey
1.1. Member parameters
W]
LW
W
o
1N3=4] L
I -
- =
= -
INo=7ZH
1.2. Cross-sections
e Name, Typ= M1 CW E5
Isem maserial, Fabricaton EM AW-sD80 Ta extrusion
A [cmf] 14.40
A Y, Z [cmf] 0.60 4.38
LY.  fenr] 4700 30.07
| YLCS, ZLCS [em 48077 30,31
| w [cme], ¢ [cm] 127778 47.08
¢ YUCS, ZUCS [mm] B ES
Wwel y, z [em?] 47 B8 B.28
Wpl y, Z [cAF] 70.54 18.75
[ 26032015 111

//:IIT" =1 = LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
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Project A7 Kings Cross Ceniral, London
I | | I | l I Pan EP1.11b - Element with free-standing balusimde
NMEMETSCHEK | Descripton 1.345m « 3.65m - Swndard brackst
E Hational code EC - EN
Scia
s Hame, Type Mz CW &5
Iem material, Fabrication EN AW-E0BD TE exdrusion
A [cm] 1457
Ay Z[eml [EE] 5.85
Iy, z [cmf] 435,07 38.84
s pr | YLCS, ZLCE [emf] 43470 a7 23
| W [cm", t [em'] SE0.28 5147
€ YUCS, ZUCS [mm] 15 B3
wel y, z o] 4352 721
wpl y. z fcmY 6738 20.20
e Mame, Type Mz-cut CW BS
- Iem_material, Fabrication EN AW-5DED T8 exirusion
A [cm] 975
Ay, Z [cmA] 007 0.88
E i 1y, z [em'] 184.06 28 15
I YLCS, ZLCS [cm'] 181.13 =908
| W [cmE], t [omd] 25061 21,00
¢ YUCS, ZUCS [mmj] 17 1
Wl y, 7 fem 17.02 5.21
Wpl y, = [cmf] 34.54 1332
e Name, Type T CW ES
ltem material, Fabrication EM AW-s080 Te extrusion
A [cAr] 15.02
A Y, Z jemd] 0,02 845
1y, z [cm] 455.31 4627
- 12 : | ¥LCS, ZLCS femf] 455.23 4830
| w [cne], t [cmP] B55.13 £5.56
€ YUCS, ZUCS [mm] 13 E3
wel y, z [omd] 45.67 14.53
Wwpl y. z [cmd 89.10 2323
i MName, Type T2 CW &5
Hem mederial, Fabrication EN AW-B0B0 Ta exirusion
A [cmF) 14.5E
Ay, T [cme] 0.47 500
1y, z [cmY 524.14 26.15
——— I YLCS, 7LCS [cmf] 523 BB 2643
I W [cme], 1 [cm] T4E AT 25.08
C YUGCS, ZUCS [mm] 5 4
Wel y, = [cm7] 56.03 473
Wpl y, Z fom?] 7750 15.63
s Hame, Typs T4 CW &5
lem maserial, Fabrication EN AW-EDE0 T8 general
A [cmd] 2108
Ay, z [cmF] 10.48 11.50
Iy, Z [em] 85166 22848
B L | YLCS, ZLCS [om’] 851.62 228.50
| W [cmE], t [cmd] 34950 37209
¢ YUCS, ZUCS [mm] -1 -4
wel y, z [cmY] H0.60 5207
Wpl y,  [cmT 114.42 E3.02
Hame, Typs T4-cut CW &5
Hem maerial, Fabrication EM AWN-e6060 TE exdrusion
A [cnd] 18.48
A Y, Z [cmf] 0.07 2.458
1y, z [em"] 714.44 1T2.57
— I YLCS, ZLCS fom] 70610 180,80
| w [cmf], & [cm] 52110 260.80
¢ YUCS, ZUCS [mm] 15 )
Wal y, z [cmA] 7164 34_38
wWpl y,  [cmT] 08 76 508
[ 28.03.2015 211

ar = o
CrSILe
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Project A7 Kings Gmss Central, London
I il I I I I l l Pan EFP1.11tx - Elament with free-standing balustrade
NEMETSCHEK |Descrption 1.345m « 3.65m - Stendad brackst
] Hational code EC - BN
Scia
i Hame, Type Fz o
Detailed 45 4 I35 4
hem material, Fabrication EM AW-B060 T general
A o] 21.78
= A Y, z [cnF] 3.61 17.07
1y,  jome] 126010 B2.63
| w fem®], t [cm'] 210877 245 64
¢ YUGHE, UGS [mm] 23 118
T wel y, z [cmT] 10724 3873
= Wpl y. = [cmY] 14464 4128
3 Hame, Type Br Rectangle
[ Detailed 22Xk, 8
liem maserial, Fabrication 1.4301 general
A [cme] 17 8O
- Ay Z [emf] 1467 14.67
1y, z fem] yoe.ar 0.84
| w [cme], t [ome] 3527 363
¢ YUCS, ZUCS [mm] 4 110
Wl y, z [em] 8453 2.35
H Wpl v, £ [cm?] 5680 352
g Hame, Type Bi Rectangle
Detaiked 100 20
lem mawerial, Fabrication 5 g5 generzl
A [cmA 20.00
Ay Z [cnF] 16.67 18.67
1y, 2 [cmY] 16667 BET
I W [eme], t [cme] 45.88 2323
¢ YUCS, FUCS [mm] 10 50
wel y, z [cmi] 33.33 657
Wp y, Z [em] 50.00 1000
. Mame, Type Bz Rectangle
Deailed 35 12
hem maerial, Fabrication 5 235 general
A [cmA] 420
i o |A g Z [omf] 3.50 3.50
Iy z [em'] 428 0.50
1w [cme], ¢ [em] 051 158
¢ YUGS, ZUCS [mm] [ 18
Wel y, z [cm] 245 0.54
Wpl y, Z [omf] 3.67 1.28
Mame, Detailed Lk Mumerical
Material Link
Flexural buckling vy, - c C
A [cnr] 10,00
A Y, T [ 0.01 0.
A L, D [m¥m] 1.0000a+00 0.0000e+00
C YUCS, ZUCS [mm] 1 1
a [deg] 0.00
Iy, z [em] 100.00 100.00
iy, z [mm] az 32
Wal y, z [cmF] 100.00 100.00
wpl . Z [cmd) 100.00 100.00
Mply s, - [Ncm] 0.00 0.00
Mpiz =, - [Mcm] 0.00 0.00
d y, z [mm] 1 1
It [em®], w fem® 100.00 000
B v, z [mm) 2 2
[ 2B.03.2015 i

ar = o
CrSILe
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5 Project 7 Kings Cross Central, London
FEETRRERRENID  [en EF1.11b - Elment with Tme-smnding balusiads
NEMETSCHEHK  |Description 1.345m « 365m - Stendand backet
Sﬂia Mational code EC - BN

2. Loads [kN, kiW/'m]
2.1. LC1, Dead load
B2 0—
Bg0— —
60— 60'0—000 ‘&
6 SRR 600500
e BOCEON  60F80700
e 00—  60°0-00°0
2.2. LC2, Wind pressure
0
o
Ui 'ﬁj
P
LS
e G
KPS
’ Q‘@‘E—J\.‘f\ .rD ety “%_f
i3
TG ;e
o A !
£ A ’ )
. o \/Se¥
a%ﬂ? (_-ll::‘"‘l -.‘-‘i,:‘ Q-%@?}I
@ ik =
V& @ﬁ S
%Y L% 5
[ 28032015 an

//:IIT" =1 = LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
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et ar i varare- REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665



SAMPLE PROJECT IN LONDON

UNITISED CURTAIN WALL

39 of 65

Project

R Kings Cross Central, London

EP1.11b - Element with free-standing balustrade

NEMETSCHEK  [Descripion

1.345m « 3.65m - Stendad bracket

”ll THEEELETND [pan

EC - BN

Scia Hational code

2.3. LC3, Wind suction

2.4. LC4, Imposed/live load

_\-\_"-\.
00'L— ——=
2.5. Nonlinear combinations
Hams De BCTipOn Type Load cases cﬁr-r.
NG (o) + Wpl Senviceability LG - Selfwmeight 1.10
LC1 - D - Dead oad 1.00
LC2 - Wp - Wind lpad pressume 1.00
NC102 i+ Ws) Senviceability LCo - Selfweight 1.10
LG4 - D - Dead load 1.00
LCE - We - Wind load suction 1.00
MNCioa  [iD) + L) Senviceability | LCoD - Selwsight 1.10
LG1 - D - Dead load 1.00
LC4 - L - imposediiive Load 1.00
NC201 1.35[0) + 1.50Wp} Uitimaie LCO - Selfmeight 1.50

28032015

511

//:IIT" =1 = LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
LS A TEL:+41(0)61 5018210/ +41 (0)79 508 1651
ST siirn am i renare=  REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




PROJECT

SAMPLE PROJECT IN LONDON

NAME

DATE

TITLE

UNITISED CURTAIN WALL

REVISION

PAGES

40 of 65

<
>

A =] 5o LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
Q_” Y \'3.1 \g‘ TEeL.: +41(0)61 5018210/ +41 (0)79 508 1651
i sirarw am Trovarm~  REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




PROJECT

SAMPLE PROJECT IN LONDON

NAME

DATE

TITLE

UNITISED CURTAIN WALL

REVISION

PAGES

41 of 65

<
>

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




PROJECT

SAMPLE PROJECT IN LONDON

NAME

DATE

TITLE

UNITISED CURTAIN WALL

REVISION

PAGES

42 of 65

S
>

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




PROJECT

SAMPLE PROJECT IN LONDON

NAME

DATE

TITLE

UNITISED CURTAIN WALL

REVISION

PAGES

43 of 65

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




PROJECT

SAMPLE PROJECT IN LONDON

NAME

DATE

TITLE

UNITISED CURTAIN WALL

REVISION

PAGES

44 of 65

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




PROJECT

SAMPLE PROJECT IN LONDON

NAME

DATE

TITLE

UNITISED CURTAIN WALL

REVISION

PAGES

45 of 65

S
>

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665




SAMPLE PROJECT IN LONDON

UNITISED CURTAIN WALL

46 of 65

4.2 Element with balustrade - EP1.12b

Refer to Scia [13] structural analysis results in the following page (section 4.2.3).
4.2.1 Deflection check to CWCT 2.3.2 & 3.5.2

i Frontal deflection
#H $'< &8
T#H $'< g5 Y4 *) 838

ii Balustrade deflection to BS 6180:2011 clause 6.4.1
<

<s$3$( =&4 4> ? &4

iii In-plane deflection
5 §'< 8

1$ "< g =0 >*? ,

4.2.2 Stress check to BS EN 1999-1-1

Maximum calculated Von Mises (or equivalent) stress in the members,
@ A@+xs )*B+ & *

EN AW-6060 T6

@c & 88 D
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51

511

5.2

Miscellaneous checks

Structural Silicone (SSG)

Considering typical DGU pane 0.95m x 3.23m.

Static load check to ETAG 002-1

8mm x 17mm / Sika SG 500 or DC 993

E #E"S$ ' * +

$$(3% # 'F - %
1 # # '@ " & +
1$1 # '@ G & +
1 # # #B . +

Glueline thickness

A H&* *+ * 4
Hoooo & fd fK* 4

. Structural bite

SSG detail [TD-110]

With glass mechanical support. Consider additional 2mm to include fabrication tolerance.

Sl &) , &, D

Glass support

Forces
M #$ '- . *
I #% '- 1 e *,

Stress check to BS EN 1999-1-1
Env *:%%)& 44,

100mm - Profile 00070307/ EN AW-6005A T6
E igc D& +4 8*4& *4 D

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
REGISTERED IN SWITZERLAND VAT REGISTRATION CHE-437.605.665

Glass block/chair detail [TD-111]

GLASS SUPPORT:
L =100 MM
PROFILE 00070307
/ EN AW-6005A T6
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5.3  Vertical fin fixing

5.3.1 Fixing @ Vision area

LOWER PLATE BRACKET (WL ONLY):
120MM - 192x8MM / 1.4301

2 — M10x25MM / A2-70 |

SWORD PROFILE :

120MM - PR 00070308 / EN AW-6005A T6

1 x1SO 4026 - M5 / A2-70

V. SLOT @5.5x10MM IN PLATE BRACKET

TOP PLATE BRACKET (DL+WL): |

300MM - 192x8MM / 1.4301 |

4 — M10x25MM / A2-70 |

SWORD: |

550MM — PR 00070308 / EN AW-6005A T6 |

1 % ISO 4026 - M5 / A2-70 |

@5.5 HOLE IN PLATE BRACKET |

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
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FIN BRACKET DETAIL @ VISION AREA [TD-110, TD-111]

LATERAL SHEAR PIN :
Min. Wx = 0.25 cm? / A2
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5.3.2 Fixing @ Spandrel area FIN BRACKET DETAIL @ SPANDREL AREA [TD-110, TD-111]

HIGH DENSITY THERMAL ISOLATOR |
120/300MM — 30x10MM (MAX THICKNESS) |

4 —M6/A2-70 WITH S.S. BLIND NUT I

LOWER BRACKET (WL ONLY): |
120MM — EXTRUSION / EN AW-6005A T6 |

s

LATERAL SHEAR PIN :
1% 1SO 4026 - M5 / A2-70 | Min. W = 0.25 cm? / A2
V. SLOT 25.5x10MM IN EXTRUSION BRACKET | ' '

8 — M6/ A2-70 WITH S.S. BLIND NUT

UPPER BRACKET (DL+WL):
300MM — EXTRUSION / EN AW-6005A T6

1 x 1SO 4026 - M5 / A2-70 |
@5.5 HOLE IN EXTRUSION BRACKET |

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
TEL.: +41 (0)61 501 8210/ +41 (0)79 508 1651
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5.3.3 Forces
*4 *8
.
Op o &*4 ,
Os

5.3.4 Fixing @ Vision area

i Upper bracket plate check to BS EN 1993-1-4

N ¥ %8
N L, *8
Eone 8) *

E2'N" *g * ) * ,
300mm - 192x8mm / 1.4301
Eqigcr ¥+, 4 8&; ; D
E oigcr * &+ 4 4* *& , D

&D

—_—

i Upper bracket fixing screw check to BS EN 1993-1-8
7ogN" & *
TonN ) * & &+), +

Tonw A %) +

7 N , * & 4 *

4 —-M10/ A2-70

Toc :8:::8 4 &

7c  4*.8;:8 &4 *D
7 ¢ A* ***8. 8 *8 &, D

iii Lower bracket plate check to BS EN 1993-1-4
oN 8
Eov 8 *R ) * 4

120mm - 192x8mm / 1.4301
E 2igce L+ 4 && *4 . D

iv Lower bracket fixing screw check to BS EN 1993-1-8

TN 4 * &

4 —M10/ A2-70

7c 4*8;:8 &4 4D
7 c A* ***8. 8 *8 * D

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
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535

5.3.6

Fixing @ Spandrel area

Upper bracket extrusion check to BS EN 1999-1-1

N ¥ *8)

on 8
Sw 8 ) 44 4
Eon 8 * ) ) 8

300mm - U110/205%5mm / EN AW-6005A T6

/ SR S S T &8 T
Sc &8 A*: 7, ¢ 4D
Eqigcr *i+4: 8 8% * D

Upper bracket fixing screw check to BS EN 1993-1-8
70Q'N" y 8
Ton ) ¥4 440, + ) &

Tonw A 84) ;+ "

8 - M6/ A2-70

U ;4 4, *
Tocr  * @ 8 " *D
V3 *8 4

Tzc 41 4 8 , 88D

Locking pins

Vertical shear pin check

Double shear,

7O‘N" 3

1-1S0 4026 M5/ A2-70

Toc : & ,:8 *-8 8D

T3¢ 118 & *D

Lateral shear pin check

Tone Ly ,
En . 4) &, %,
P sL&,*, T

Provide: Pin with elastic modulus, Wy = 0.25 cm3 (minimum) / A2 or 1.4301

LETTENWEG 118, 4123 ALLSCHWIL, SWITZERLAND
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5.4  Horizontal fin fixing

Detail [TD-111] FIXING BRACKET : 2 NOS. EACH HORIZ. FIN

220MM — 192x8MM / 1.4301

1 x1SO 4026 - M5/ A2-70
@5.5 HOLE IN PLATE BRACKET (THIS SIDE)
@5.5x10MM SLOT.HOLE IN PLATE (OTHER SIDE)

PRESSING PLATE: THE SAME ONE USED FOR T-HOOK
220MM — 50x15MM / EN AW-5754 H24/34

{2 — M10Xx30MM / A2-70

5.4.1 Forces

(%# " 5 )
$%' =
( ) +
5.4.2 Plate bracket check to BS EN 1993-1-4
ont *ioo) 8
Eone 8 *R ) L) Gt

&& ;

220mm - 192x8mm / 1.4301
E 2igce oLt 4 *84 , D

5.4.3 Screw fixing check to BS EN 1993-1-8

i  Downforce: 1.35(D) + 1.5(L)
7N && - 4 & D10# W

i Uplift: 1.0(D) + 1.5(W)

&
i Uplift: 1.0(D) + 1.5(L)
) 4,
7N 4, * ) !) )
4-M10/ A2-70
7¢ ;188 P D
7c A****8:4 8 4 && *»D
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SAMPLE PROJECT IN LONDON

UNITISED CURTAIN WALL 64 of 65
5.5 Horizontal fin adjustments
5.5.1 Upper adjustment screws
/g
2-Vi
3
75 50 775 50

Ft

i Screw check to BS EN 1999-1-1 and AAMA TIR-A9

7~ . 88 4
2 x M5/ A2-70
Tc  2& ,:8 8 *4 D

T~ , A* 8

* * D
i Fin profile check
E - 4: & & 8** E X#1 o N#
E 4: + & 448 E X! %$
Profile 1 & 1a/ EN AW-6060 T6
E wgc D&% & 4 48 8D
E 'gc & 8 D
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SAMPLE PROJECT IN LONDON

UNITISED CURTAIN WALL 65 of 65
5.5.2 Lower adjustment screw
P"$™( S+
/s
» Vi
= =
75 50 77.5 i 50

Fi

Screw check to BS EN 1999-1-1 and AAMA TIR-A9

7 N DL+ &

7 N . 88 4
2x M5/ A2-70

Tec & ,:8 8

T~ , A* 8

Fin profile check

E - 4: & , *&,
E 4: & *&,
Profile 2 & 2a / EN AW-6060 T6

E ‘gc &: & 8; &
E 'gc *4: & &,
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4D

4D

E X#1" " Il

E X! %s$"

D
84D
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