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Dimensions(mm) Weight of Part (gr)
TotalWeight (KG)
Mana Code Frame Glass Glass Frame

M10 GG 2277x1133 2272x1128x2 1274.87 2260.94 27.75788
M10GB 2277x1133 2272x1128x3.2 20397.56 2246.42 22.64398
G12 GG 2383x1302 2378x1297x2 15342.37 2432.18 33.11692
G12GB 2383x1302 2378x1297x3.2 24547.8 2416.46 26.96426
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Loading
This document has been prepared to show for support analysis under dead loads and seismic

loads.

Table 1- Load Cases

# Load Case Type Name in Model
1 Dead Load DEAD

2 Live Load LIVE

3 Earthquake Load (X) EX

4 Earthquake Load (Y) EY

5 Earthquake Load (Z) EZ

Table 2- Load Combinations

# Load Combination

1 1.4 DEAD

2 1.2 DEAD + 1.6 LIVE

3 1.2 DEAD + 1.0 LIVE + 1.0 EX + 1.0 EZ
4 1.2 DEAD + 1.0 LIVE + 1.0 EX- 1.0 EZ
5 1.2 DEAD + 1.0 LIVE - 1.0 EX + 1.0 EZ
6 1.2 DEAD + 1.0 LIVE - 1.0 EX - 1.0 EZ
7 1.2 DEAD+ 1.0 LIVE+1.0EY + 1.0 EZ
8 1.2 DEAD+1.0LIVE+1.0EY-1.0EZ
9 1.2DEAD+ 1.0 LIVE-1.0EY + 1.0 EZ
10 1.2 DEAD + 1.0 LIVE- 1.0 EY -1.0 EZ

11 0.9 DEAD + 1.0 EX+ 1.0 EZ

12 0.9 DEAD + 1.0 EX- 1.0 EZ

13 0.9 DEAD - 1.0 EX + 1.0 EZ

14 0.9 DEAD - 1.0 EX- 1.0 EZ

15 0.9 DEAD + 1.0 EY + 1.0 EZ

16 0.9 DEAD + 1.0 EY - 1.0 EZ

17 0.9 DEAD - 1.0 EY + 1.0 EZ
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18 0.9 DEAD - 1.0 EY - 1.0 EZ

19 1.2 DEAD + 1.0 LIVE + 0.3 EX + 1.0 EY+1.0EZ

20 1.2 DEAD + 1.0 LIVE + 0.3 EX - 1.0 EY+1.0EZ

21 1.2 DEAD + 1.0 LIVE - 0.3 EX + 1.0 EY+1.0EZ

22 1.2 DEAD + 1.0 LIVE - 0.3 EX - 1.0 EY+1.0EZ

23 1.2 DEAD + 1.0 LIVE + 1.0 EX + 0.3 EY+1.0EZ

24 1.2 DEAD + 1.0 LIVE + 1.0 EX - 0.3 EY+1.0EZ

25 1.2 DEAD + 1.0 LIVE - 1.0 EX + 0.3 EY+1.0EZ

26 1.2 DEAD + 1.0 LIVE - 1.0 EX - 0.3 EY+1.0EZ

27 1.2 DEAD + 1.0 LIVE + 0.3 EX + 1.0 EY-1.0EZ

28 1.2 DEAD + 1.0 LIVE + 0.3 EX - 1.0 EY-1.0EZ

29 1.2 DEAD + 1.0 LIVE - 0.3 EX + 1.0 EY-1.0EZ

30 1.2 DEAD + 1.0 LIVE - 0.3 EX - 1.0 EY-1.0EZ

31 1.2 DEAD + 1.0 LIVE + 1.0 EX + 0.3 EY-1.0EZ

32 1.2 DEAD + 1.0 LIVE + 1.0 EX - 0.3 EY-1.0EZ

33 1.2 DEAD + 1.0 LIVE - 1.0 EX + 0.3 EY-1.0EZ

34 1.2 DEAD + 1.0 LIVE - 1.0 EX - 0.3 EY-1.0EZ

i
Dimensions (mm) Weight of Parts (gr) Total Weight
Mana Code Frame Glass Glass Frame (kg)

M10 GG 2277 %1133 2272x1128x%2 12748.47 2260.94 27.75788
M10 GB 2277x1133 2272x1128x3.2 20357.56 2246.42 2264398
G12 GG 2383x1302 2378x1297x2 15342.37 243218 33.11692
G12 GB 2383x1302 2378x1297x3.2 24547.8 2416.46 26.96426
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Seismic Laods: ASCE 7 — Chapter 13 — Sec13.2

0.4apSpsIpWp Z
0.3SpsIpWp < Fp = R—P(l +2 (E)) < 1.6SpslpWp
Equipment 0 1
Type Str panel
Dimention
Name Str | Panel |
DEAD LOAD
Total Weight (kg) 10 462
Distributed Dead Load (kg/cm)
Point Dead Load (kg) 5
SEISMIC LOADS
Z (m) 1 1
H (m) 1 1
Ip 1 1
ap 1 1
Sbs 0.875 | 0.875
Rp 2.5 25
Cmin 0.26 0.26
Cmax 1.4 1.4
Cealc 0.420 | 0.420
Cx=Cy 0.420 | 0.420
Cz 0.175 | 0.175
Space Number of X Brace (Sx) 1 1
Space Number of Y Brace (Sy) 1 1
Fx=Cx/yW (Sx) 4 2.1
Fy=Cx/yW (Sy) 4 2.1
F.=C.W 2 0.9
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Wind Laods: ASCE7 — 2022 — Chapter 29
29.4.5.2 Design Wind Loads:
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1- Modeling & Design According to AISI-LRFD96 (SAP2000)
The structure was modeled in SAP2000 V19.2.2

Q'H-I-'-h ~
o O 3 )
oy 1
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L) o ! g— 42 T [ ]
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Stress Ration, According to AISI-LRFD96

2- Manual Design of Support According to AISI-2010
Design Basis:

Design basis is based on Load and Resistance Factor Design (LRFD) principles.

The design shall be performed in accordance with following Equation:
Rus®Rn
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- Ru=Required strength
- ®=Resistance factor
- Rn=Nominal strength
- ®Rn=Design strength
Abbreviations for Nominal Strength and Ultimate Applied Load:
— Pu: Applied factored compression
— Pn: Nominal axial compression strength
— Tu: Applied factored tension
— Tn: Nominal axial tensile strength
— Vu: Applied factored shear
— Vn: Nominal shear strength
— Toqu: Applied factored torsion
— Taqn: Nominal torsional strength
— Mu: Flexural applied factored moments
— Mn: Nominal flexural strength

Shear and Axial forces are negligible

Header Description Unit
Member -
Section Name - 41X41X2
g Width cm 4.10
§ Height cm 4.10
§ Thickness cm 0.20
& Iz cm”4 6.04
.§ ly cm”4 7.41
3)
= Fy kg/cm? 2350.00
Fu kg/cm? 3700.00
E kg/cm? | 2000000.00
Sez cm3 2.62
“E’ " D - 0.90
= P Muz=SezFy kgem | 6157.00
& . M kg.em | 5541.30
g = Muz kg.cm 4922
R=Muz/ PbMn: <=1 0.89
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Sey cm3 3.61
Dy - 0.90
@
9 Mny=SevFy kg.cm 8483.50
3 ®bMny kgem | 7635.15
>
Muy kgcm 0
R=Muy/cDany <=1 00
Ay cm? 0.66
Dy - 0.95
h/t - 20.50
é’ Fv kg/cm? | 1410.00
NI Vinz=AvFy kg 930.60
DV, kg 884.07
g R:VUZ/CDVVHZ <=1 0.00
é Av cm? 1.32
Dy - 0.95
h/t - 20.50
é’ Fy kg/cm? 1410.00
>I-1 Vny=AvFv kg 1861.20
Vuy kg 5
R:Vuy/q)VVny <=1 0.01
% V+M R:((Muy/q)any)2+(Vuz/¢VVnz)2)0'5 <=1 0.01
E T+M R=(Muy/®bMny)+(Muz/®bMnz)+(Tu/®:Tn) | <=1 0.88
g C+M R= (Muy/q)any)+(Muz/q)anZ)+(Pu/q)cpn) <=1 0.88
= VM R=((Mur/ PoMuz)2+ (Vuy/ DViy)2)05 <=1 0.89
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Acceptable deformation based on AISC
LBEAM(cm) | L/240 (cm) | M@xBeam Deﬂfccr:;’”(DEAD LOAD) | catio | cHECK
400 1.7 0.19 0.1 OK<=1

3¢ Diagrams for Frame Object 43 (41x61x2)

End Length Offzet

Case |DEAD — (Location)
tems | Minor (V3 and M2} - || Single valued - HEnd:
J-End:

Jt: 76

0. cm

(0. cm)
Jt 28

0. cm
(300. cm}

Dizplay Options

l:::l Scroll for Values

(® Show Max

Equivalent Loads - Free Body Diagram (Concentrated Forces in Kgf, Concentrated Moments in Kgf-cm)

PESSUILEIIL S0l

4.24

f

4.24

1

4.24

1

11.38

Reszultant Moment

Deflections

() Absolute

O Relative to Beam Minimum

@ Relative to Beam Ends

Dist Load (3-dir)

-1.930E-02 Kgflcm
at 250. cm

Positive in -3 direction

Shear V3

-11.38 Kgf
at 300. cm

Moment M2

-541.39 Kgf-cm
at 150. cm

Deflection (3-dir)

-0.186368 cm
at 150. cm

Positive in -3 direction
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Design Connections:
@, T, = 0.55 x 9.3KN = 5.11
@,V = 0.75 X 16.0KN = 12
Tu Vu
+ <1.2
®tTn (DvVn
Anchor Design
JointNo cDml')‘i;:;lion _|F1(&N) _|F2(kN) _|F3(kN) _ljointType |T=Ty/®T. —_{V=V./®.V, T+V Req. ::chn:-
16 ENV 0 0.4 105 coL 2.1 0.0 2.1 1.7
37 ENV 0.4 0.0 10.5 BR-Y 2.1 0.0 2.1 1.7
Connection Point Loads (Worst Case)
g Bl Jlaail
Load in Z direction 0.50 KM
Recommended load in Z direction 450 KN
Load in Y direction 1.00 KM
Recommended load in Y direction 1.50 KM
Load in X direction 0.20 KN
Recommended load in X direction 1.50 KM
Safety Factor 9.00 0K
G a8 45 u-‘-t""‘
Tension Load 0.30 KN ~
Becommended Tension Resistance 1.50 KM ¢/
Safety Factor 5.00 oK | =
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1- Loading
This document has been prepared to show for support analysis under dead loads and seismic

loads.

Table 1- Load Cases

# Load Case Type Name in Model
1 Dead Load DEAD

2 Live Load LIVE

3 Earthquake Load (X) EX

4 Earthquake Load (Y) EY

5 Earthquake Load (Z) EZ

Table 2- Load Combinations

# Load Combination
1 1.4 DEAD
2 1.2 DEAD + 1.6 LIVE
3 1.2 DEAD + 1.0 LIVE + 1.0 EX + 1.0 EZ
4 1.2 DEAD + 1.0 LIVE + 1.0 EX - 1.0 EZ
5 1.2 DEAD + 1.0 LIVE - 1.0 EX + 1.0 EZ
6 1.2 DEAD + 1.0 LIVE - 1.0 EX - 1.0 EZ
7 1.2 DEAD + 1.0 LIVE+ 1.0EY + 1.0 EZ
8 1.2 DEAD + 1.0 LIVE + 1.0 EY - 1.0 EZ
9 1.2 DEAD + 1.0 LIVE- 1.0 EY + 1.0 EZ
10 1.2 DEAD + 1.0 LIVE- 1.0 EY -1.0 EZ
11 0.9 DEAD + 1.0 EX+ 1.0 EZ
12 0.9 DEAD + 1.0 EX - 1.0 EZ
13 0.9 DEAD - 1.0 EX + 1.0 EZ
14 0.9 DEAD - 1.0 EX- 1.0 EZ
15 09DEAD +1.0EY + 1.0 EZ
16 0.9 DEAD + 1.0 EY - 1.0 EZ
17 0.9 DEAD-1.0EY + 1.0 EZ
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18 0.9 DEAD - LOEY - 1.0 EZ
19 1.2 DEAD + 1.0 LIVE + 0.3 EX + 1.0 EY+1.0EZ
20 1.2 DEAD + 1.0 LIVE + 0.3 EX - 1.0 EY+1.0EZ
21 1.2 DEAD + 1.0 LIVE - 0.3 EX + 1.0 EY+1.0EZ
22 1.2 DEAD + 1.0 LIVE - 0.3 EX - 1.0 EY+1.0EZ
23 1.2 DEAD + 1.0 LIVE + 1.0 EX + 0.3 EY+1.0EZ
24 1.2 DEAD + 1.0 LIVE + 1.0 EX - 0.3 EY+1.0EZ
25 1.2 DEAD + 1.0 LIVE - 1.0 EX + 0.3 EY+1.0EZ
26 1.2 DEAD + 1.0 LIVE - 1.0 EX - 0.3 EY+1.0EZ
27 1.2 DEAD + 1.0 LIVE + 0.3 EX + 1.0 EY-1.0EZ
28 1.2 DEAD + 1.0 LIVE + 0.3 EX - 1.0 EY-1.0EZ
29 1.2 DEAD + 1.0 LIVE - 0.3 EX + 1.0 EY-1.0EZ
30 1.2 DEAD + 1.0 LIVE - 0.3 EX - 1.0 EY-1.0EZ
31 1.2 DEAD + 1.0 LIVE + 1.0 EX + 0.3 EY-1.0EZ
32 1.2 DEAD + 1.0 LIVE + 1.0 EX - 0.3 EY-1.0EZ
33 1.2 DEAD + 1.0 LIVE - 1.0 EX + 0.3 EY-1.0EZ
34 1.2 DEAD + 1.0 LIVE - 1.0 EX - 0.3 EY-1.0EZ

Seismic Laods: ASCE 7 — Chapter 13 — Sec13.2

0.4apSpslpW, Z
—PDSPTP 142 (E)) < 1.6SpslpWp

O.SSDslpr < FP = R
P
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Equipment 0 1
Type Str panel
Dimention
Name | Str | panel |
DEAD LOAD
Total Weight (kg) 10 180
Distributed Dead Load (kg/cm)
Point Dead Load (kg) 7.5
SEISMIC LOADS
Z (m) 1 1
H (m) 1 1
Ip 1 1
ap 1 1
Sps 0.875 | 0.875
Rp 2.5 2.5
Crin 026 | 026
Crmax 1.4 1.4
Cealc 0.420 | 0.420
Cx=Cy 0420 | 0.420
C. 0.175 | 0.175
Space Number of X Brace (Sx) 1 1
Space Number of Y Brace (Sy) 1 1
Fx=Cx/yW (Sx) 4 3.2
Fy=Cx/yW (Sy) 4 3.2
F,=C,W 2 1.3
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2- Modeling & Design According to AISI-LRFD96 (SAP2000)
The structure was modeled in SAP2000 V19.2.2
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3- Manual Design of Support According to AISI-2010

Design Basis:

Design

basis is based on Load and Resistance Factor Design (LRFD) principles.

The design shall be performed in accordance with following Equation:
Rus®Rn

Ru=Required strength
d=Resistance factor
Rn=Nominal strength

®Rn=Design strength

Abbreviations for Nominal Strength and Ultimate Applied Load:

Pu: Applied factored compression

Pn: Nominal axial compression strength
Tu: Applied factored tension

Tn: Nominal axial tensile strength

Vu: Applied factored shear

Vn: Nominal shear strength

Tqu: Applied factored torsion

Tqn: Nominal torsional strength

Mu: Flexural applied factored moments

Mn: Nominal flexural strength

Shear and Axial forces are negligible

Header Description Unit
Member -

Section Name - 41X41X2
g Width cm 4.10
S Height cm 4.10
9§ Thickness cm 0.20
o Iz cm”4 6.04
.§ ly cm”™4 7.41

2 Fy kg/cm? | 2350.00

Fu kg/cm? 3700.00

E kg/cm? [ 2000000.00

gé é N Sez cm? 2.62
/M N Py - 0.90
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Mnz=SezFy kg.cm 6157.00
PpMn kg.cm 5541.30
Muz kg.cm 2053
R=Muz/ PbsMn: <=1 0.37
Sey cms3 3.61
o Dy - 0.90
9 Mny=SevFy kg.cm | 8483.50
3 ®bMny kgem | 7635.15
g Muy kg.cm 556
R=Muy/PbMuy <=1 0.07
Ay cm? 0.66
o - 0.95
h/t - 20.50
é’ Fv kg/cm? | 1410.00
Q Vnz=AvFy kg 930.60
DuVns kg 884.07
: Vuz kg 0.00
= R=Vuz/ DV <=1 0.00
é Av cm? 1.32
o - 0.95
h/t - 20.50
:%’ Fv kg/cm? | 1410.00
o Vay=AvFy kg 1861.20
DyVny kg 1768.14
Vuy kg 5
R=Vuy/DvVny <=1 0.01
z V+M R=((Muy/ PbMny)2+(Vuz/ DvVnz)2)05 <=1 0.08
B T+M R=(Muy/®bMuy)+(Muz/®bMnz)+(To/deTn) | <=1 0.45
% C+M R=(Muy/®bMuy) +(Muz/PbMnz)+(Pu/PcPy) | <=1 0.45
= VM R=((Muz/ ®@6Mnz) 24+ (Vay /DyViy)2)05 <=1 0.38
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3¢ Diagrams for Frame Object 42 (C 41x41X2)

End Length Offzet Dizplay Opticns
Location
Case |DEAD e ( ) It 25 D Scroll for Values
tems | Minor (V3 and M2} ~ | Single valued EERl| 0.em ® Show Max
(0. cm)
Jt. 30
J-End: 0.cm
(250. cm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in Kgf, Concentrated Moments in Kgf-cm)
Dist Load (3-dir)
15. 15 75

t 1 1 -2 101E-02 Kgflcm

at 250. cm

=R 55 Positive in -3 direction

PLESSUILATIL Sriedl

Shear V3

at 250. cm

Resultant Moment

Moment M2

-1521.99 Kgf-cm
at 125.667 cm

Deflections

Deflection {3-dir)

m -1.133306 cm

at 164.333 cm

Positive in -3 direction

D Absolute D Relative to Beam Minimum @ Relative to Beam Ends

Acceptable deformation based on AISC

Max Beam Deflection(DEAD LOAD)

LBEAM(cm) | L/240 (cm) (cm)

RATIO CHECK

290 1.21 1.13 0.93 OK<=1
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Design Connections:

@,T, = 0.55 X 9.3KN = 5.11
0,V, = 0.75 X 16.0KN = 12

Tu

Vu

+ <1.2
Q)tTn Q)vVn
Anchor Design
. Load . :
Joint No Combi';wﬁw _[F10N) _|{F2(N) _|F3(&N) _|jointType _|T=T./®T. _|[V=V/®V, | TV Req :J;chc:r
16 ENV 0 0.4 10.5 COL 2.1 0.0 2.1 17
37 ENV 0.4 0.0 10.5 BR-Y A 0.0 il 5 O g
Connection Point Loads (Worst Case)
s bl Jlua

Load in Z direction 0.50 KN

Recommended load in £ direction 4.50 KN

Load in Y direction 1.00 KN

Recommended load in ¥ direction 1.50 KN

Load in X direction 0.20 KN

Recommended load in X direction 1.50 KN

Safety Factor 9.00 OK

G 42,245 ;_-r“:':"“

Tension Load 0.30 KN

Recommended Tension Resistance 1.50 KN

Safety Factor 5.00 0K
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