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Loading Analysis

1.1 Wind Load

Wind load on curtain wall

1.2 Dead Load

Density of glass
Gravity density of glass
Glass thickness

Dead load due to
glass weight

1.3 Linear Load on Mullion

Span of mullion

Modulus dimension

Linear load due to wind

Maximum bending moment
due to wind

Maximum shear force
due to wind

Aviis load due to weight

WL := 4.57KPa

D, = 2650.kgm -
o] = ‘kg'm

Gg] = Dgi'g

tgl = 221’1‘1111

DL = Gty (1+ 10%)

-3
Ggj = 26:KN-m

DL = 0.63-KPa

(Increasing 10% allowing for weight of frames and other accessories )

L :=2761mm
MM

B 1= 1572mm

min(L,B
|
a] = —(2 )
min(L, B,)
ay :=T
qp = WL-a
qy = WL-a2
ql-Lz alZ
M 1= | B
24 12
2 2
Gyl %
M, = R Pl
24 72

Viax = V1+Va

P:=DL-L(B] +B,)-05

82 = 1473mm

a) = 786:-mm

Wi w2—

ay = 736.5-mm

qp = 3.5")-]\1-111“1—1

al

dy = 3.37-Nemm ™!

ag

Bl ﬁ B2

M, = 3.05-KN-m

M2 =29-KN-m

M,y = 5.96 KN-m

V; = 3.55KN

V, = 341KN

Vinax = 6.95KN

P =2.64-KN

8.1A-4




2.0 > Analysis Model

2.1 Material Properties
Po
Alum. alloy condition Py | := Alum_Strength(Alloy_Condition)  Alloy_Condition = "6063-T6"
Py
Limiting stresses p, = 160-MPa Limiting stress for bending and overall yielding
P, = 175-MPa  Limiting stress for local capacity of the section in tension or compression
Py = 95.MPa Limiting stress in shear
Material properties E, = 70000-MPa Young's modulus v, = 0.33 Poison's ratio
Eal
Gy = —— G, = 26316:-MPa Shear modulus
2(1+vy)
Shape factor Ng:=12  Theassumed shape factor for closed section = 1.2 is consistent with
generally accepted structural and facade engineering principles.
Material factor ct= 12 [BS8118 Table3.3]
Load factor Npi=12 [BSB118 Table3.1]
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2.2 Section Elastic Properties

Section Properties of 852

y MASS PROPERTIES (UNIT) VALUES
Area  (mm2) 1082.2
i i e —F Perime.ter {mm;) : ‘ 937.3 _
T o Bourding Box — X (mm): —43.7 to 583
~ B A Bounding Box — Y (mm): -39.8 to 39.2
— Centroid — X {mm) : 0.0
L o 3 Centroid — Y (mm) : 0.0
= g Mornents of inertic — X {mmd4) : 386468.9
Q‘l\} ] Moments of inertia — ¥ (mmd) - 1164232.0
) ) Product of inertia — XY {mm#) : 321844.5
1|= A3.7 8.3 ,L Radii of gyration — X {mm) : 30.2
Radii of gyration — Y {mm) : 32.8
882 Principal moments along ¥=Y  {mmA) : 741458.5 along [0.8 —0.5]
; Principal moments along Y-X  {mm4) : 1409242.4 along [0.6 0.8]
Elostic Modulus = Zx  {mm3}: | / y-max= 247746
Elastic Modulus — Zy (mm3): J / x—max= 199538
Aluminium Weight (kg/m) 2835
teel Weight (kg/m) 8,495
MALE MULLION:
Section Area A, = 1082.2mm’
Morment Inertia(X-X) Ly = 986468.9mm"
Moment Inertia(Y-Y) S 1164232mm’”
Elastic Modulus(XX) Zy = 24774.6mm’
Elastic Modulus(Y-Y) Z, = 19963 Smm’
. 3
Plastic Modulus(¥-X) S,U11 = 1.2'zx_m sx_m = 29729.52-mm
. 3
% Plastic Modulus(Y-Y) Sy_m = 1.2-23{_rn Sy_m = 23956.56-mm
Radii of Gyration(X-X) T, e r. =30.19-mm
i Xx.m'~ 'x_m m x_m :
gRadii of Gyration(Y-Y) TIIEE S r, =32.8mm
y_m == y_m m y_m !
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MASS PROPERTIES (UNIT) VALUES
| y Area  {mm?) 1024.2
Perimeter  {mm) : 8741
= —T— Bounding Box — X {mm} =576 to 444
bb A2 ) Bounding Box = Y (mm): -392 to J3BH
r ,‘ES Centroid = X {mm) : 0.0
Centroid — Y (mm) : 0.0
24 Moments of irertia — X {mmd) - 940697.5
gl @ Moments of irertia — Y (mm#) 1087216.3
N | Product of inertio — XY (mm4) : 327480.9
" Radii of gyration — X (mm) : 30.3
1|’ 2 s 1[ Radi of gyration — Y {mm) : 32.6
Principal maments along X—Y (mmé) : 678381.8 along [0.8 —0.6]
Q M 2 Principal moments along Y-X  (mmi) : 1349532.0 dlong [0.6 0.8]
s Elastic Modulus — Zx  (mm3): | / y—max= 24021.3
Elastic Modulus = Zy  (mm3): J / x—max= 18859.8
Aluminium Weight (kg/m) 2,778
Steel Weight (kg/m) 8.040
Section Size
Section Area Api= ]024.21111112

Moment Inertia(X-X)

Moment Inertia(Y-Y)

Elastic Modulus(X-X)

Elastic Modulus(Y-Y)

Plastic Modulus(X-X)

Plastic Modulus(Y-Y)

Radii of Gyration(X-X)

Radii of GyrationY-Y)

Young's modulus

I g i= 940697 5mm”

I, ¢ = 10872163mm"
Z ¢i=24021mm’
x_f = 021mm

3
Zy_f = 18859.8mm
Sx_f = Hfs'zx_f

Sy £= 'Ts'zy_f

0.5

l"x_f = Ix—fos'Af_ rx_f' =30.31-mm

0.5 =05

ry £= ].y £ ry = 32.58 mm

E,| = 70000-MPa
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Depth of GMS Reinforcement
Thk of GMS Reinforcement

Section Area

Moment Inertia(X-X)

Young's modulus

»  Section Properties of Mullion

Moment Inertia(X-X)

Load share factor (male)

Load share factor (female)

Load share factor (GMS)

3.0 > Check Deflection

Deflection due to wind

Deflection due to wind

Max.deflection

The allowable deflection

Check deflection

b := 60mm
t:= 50mm

2
A5 = b-t = 3000 mm

bt 4
= 900000-mm

o
FoY

= 30000-mm°

x_m
“m =
IX
lx_f
’l]f S ie——
]X
Ngi= 1 =Ty ="y

L4 2 4

qy 25 2

61 :: A ——" | — 5' — +2' m—
240-E,p 1, | 8 L i

L4 2 4

9y 25 B

62 = —— 5| — 4+ 2| —
240-E, -1, | 8 L |

dmax = 81+ 8y

o L
B)iy = Min —I%-,ZOmm
[HENCE(8, 55 < i) = "OK.PASS!"

8.1A-8

Le= 4562880.69- mm4

Ty = 0.22

ne = 0.21

ng = 0.58

61 = 7.44-mm

62 = 7.09-mm

) = 14.53-mm

max

djjm = 15.34:mm



4.0 > Check Strength

Maximum bending moment Mjax = 5.96-KN-m
Maximum shear force Vinax = 6:95-KN
Maximum axial force P = 2.64-KN
Load share factor Ny, = 0.22 ne= 021
7 4 ? 2.3 74.7
£ . y 2.3 65.7
S e 5 — [ﬁm .................... — ] ttub m = 55 mmdyy, g = s |
- =S == = ] 2.3 65.7
I J
.@ M @. Area enclosed by mean perimeter
! S ! Amale = 74.7mm-65.7mm
S |
Calculation Torsional Constant
S| | = | 2
1+ ! ;
? 5 25 : 4+ Amale
= 1 m-T
B _____1.1\ ] z dmb_m
ttub_m
M
o I, = 789155.6-mm"
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4.1 Check Male Mullion

Load Shared by Male Mullion
Load share factor Ny = 0.22
Maximum bending moment M, =M Mg M, = 1.29-KN-m
Maximum shear force Fsy = Viax Fsy = 6.95-KN
Maximum axial force P, =M P P, =057KN
Section Classification
BS 8118. 1991 Table 4.3 Limiting Values of
g Bo B Where:
E t }
MM [Unwelded] Welded |Unwelded] Welded |e=(250/p)"’
Outstand Elements Te 6e 6e Sy |BLiinSwesstinmg)
Internal Elements 22¢ 18¢ 18¢ 15¢
Alloy_Condition = "6063-T6" p, = 160-MPa &= (250MPa)"*.p "0

A

—_—

47

Figure 4.2 Flat elements under stress gradient , value of g
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Figure 4.5 Local buckling factor kL
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