S18N15ATWIT Shelter BaLLANININY (Frangible)
ATNUUUNTIATZ1 SHELTER Glide Slope 3x4 m.
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dnwuzlaseasne | grusnidurouninatuman giusesiulasaivviinwanindaduvangunssm
flogauossiuiusouiui uarlassairesesiudaiiaguagimiasesviiniuiulnssairsegiidon
W1radlasinas : uiEn Ingnistuusisdsemalnadang

g wdineaths : vine e ugTTMgS

IAnsAwrnlasiaing : unegngassal UAs n.e. 60006

VD IRBATDINISIDN UL (Critical Design)

1. NSADNLULULAIAISHANVNG2 {Frangib!e}ﬂﬂa‘"nmsaanu,uml,a:l.ﬁan’lﬁ'?am‘lunﬁ

DONULUAIH

o = =3 AH o
1.1 luanasdiaglaiia Shelter NHVWIAAWE (H) x A270NT (W) X ALY

81a17 (L) = 3.05-3.25 x 3.00 x 4.00 L4a7

1.2 T8qWi9 (Wall Panel) uszdiwanu (Ceiling Panel) : Wwisguilsznanduiagy
(Prefabricated) 97153974 ansmsmbydnigUiuamuion (Sandwich Panel) A3l
Wil 100 mm. Ysznauaie

- d&gf (Surface Material) 2 du dad1wmun 0.45 wu. lwwanndgudsned
\aRauAIuALUTzIAN (Polyester) IANuWA 0.5 3.

. 'a”a@‘ﬁxunma (Core Material) ilulwdgFinulwy (Polyurethane Foam) PU
Foam %ﬁ@tiﬁgﬂﬂ’muh\l S.E. Class (Self-Extinguishing) lagld3saashen vy
(Injection) FALLIINURS

.

- Aranldlunissznavunn (Joint panel) mvdszneuudulasnsldusiu

' A G

Fudagus auneonulaunmTana s

3
Al 3

- W o . o & o o ol iyt s
1.3 mydszneudant : iwualinisdaadludusasnibiuaziudiIagUiisnsdak
- MEaaIn13893 UM (Aluminum Floor Base) : Lviiasau@20a Hold in =

Anchor 3¢%319  Aluminum Floor Base nua1ulassains nnqgszuz 900 uy.

o



WAIINUUAIUA KL Wall Usznauitnnuaaiadil uasdmvya (Rivet) nne

e 30 VA

a8
g IR T

a @ g . = 4 4, e

- nﬁ‘iﬂﬂﬂdwuml‘mgﬂ (FIDOf panel) ‘ ‘-Lﬂ')"l{lwuﬂ‘ll?‘ﬂgﬁaﬂguuwunﬂ{l“LTUU
- = e o & A ae g @ . v
‘ﬁia'rlﬂquﬂﬁﬂL'ﬁﬂﬂ'ﬂ AYNYULNDINNTEAUNDY LAIATNNTUTENaUUHUNY
' - & . - Y S a i e = ar &
NEUIULRTD ‘ﬂ'ﬂﬂjnﬂ]sﬂﬂL{Nuwuﬁﬁﬂ'jﬂzﬂﬂuu““”%'ﬂﬂa'ﬂLﬂu WRINUN
a = “= “: 1 = 1 A‘ -l =3 1
@1Lu%ﬂjj@@@duﬂu'ﬂ'}quﬂ{@ﬁuj 10 4. U%itmuwuﬁ’u%’ﬂgﬂ HRZAAULHY

nysiiiasmanun 2 ua. AU A BEITINANI WD

1.4 QuENUAY8INTUANYNIE (Frangible) 18481077 : Lﬁaw’mmmiﬁﬁﬁ'agu (Shelter)
@ﬁaaguﬂﬂmﬂ%ﬁa Aluminum 78935081013 lawezld Auminum Bolts/Nuts 1wl lu
mMIBendeseninedudures Aluminum usszdu uasldutavesanasiduimind
imzfiaanulanaie laslasiai1aes Aluminum uas Bolts/Nuts axiiamautiflu
MIANTAEENIINAW LS LﬁaﬁLL‘iansztmnﬂ'\n'Yﬂqtﬁwmm:nu intlassadranén
UG a:%umqﬂmn i LAz BudIL aammﬁﬁﬁqmawﬁﬁumnﬁndw UENINTINRAINNU

MauTamnuaTasEInnumMstunasan uiidsainalng

1.5 amuanLAzas Anchor Dia. 3 mm. 8717 15 mm.
Aa = 0.0707 cm?2 (Rufininda)
2. =0.9425 cm (1@uTBLTL)
Fty = 2,400 ksc (minuu,'mﬁqamm)
Fsy = 4,500 ksc (n#20us3augqn)

I = 130 kg/em2 (wiasusafiamileassuinsfisnauniany Anchor

16 qmauu"ﬁmm Rivet Dia. 3 mm.

&od oo«
Aa = 0.0707 cm2 (WHNWU1Aa)

f P
Fya = 1,054 ksc (Wilpusdanann)

Fsa = 632 ksc (WWIDUTIROUNZIFA)



17 qmauﬁ*ﬁ‘uae Aluminum Alloy

Aluminum Alloy 6061-T6

- Weigth per unit volume = 2,710 kg/m®
- Modulas of Elasticity (Ea) = 0.70x10° ksc
- ATensile Yield Strength , Fty(Al) = 2,436 ksc

Aluminum Alloy 6063-T6

- Weigth per unit volume = 2,710 kg/m®
- Modulas of Elasticity (Ea) k= 0.70x10° ksc
- Tensile Yield Strength , Fty(Al) = 1,740 ksc

Aluminum Bolis and Nuts

Aluminum Bolts 1435@ 1fla Aluminum Alloy 6061-T6 Milfuauiia1u ASTM A468 b
= | it
Fealdstaaniail
- Allowable Shear Stress (FS) = 527  ksc

AUWIAUDY Bolts

k jea—
o =1
L - '
I b
s - | -
ds
d

= Diameter Bolt M mm.
= ds-3 for Bolt<=M20
| = Overall length of boit
k = Head bolt
b = Length of thread
e = Head size across flats
-M10 => Area at Diameter d (Ab) = 0.385 cm’
-M12 => Area at Diameter d (Ab) =~ 0.636 cm’

- M16=> Area at Diameter d (Ab) = 1.327 cm®



1.8. Concrete Structure (3743 TKIIN)

® 1A 2.8.7 1008-38(W.F.2543)

® 371@337u ACI 318-89

G Qs

@ o = o @
° maaa@ﬂ‘s:amaaﬂaunmgﬂmamwanwm @15x30 .4.1a1y 28 2 (fou) =240 ksc

=

e ﬁmoﬁo‘ﬁgmmm‘ummﬁnﬁaé’au(fy) = 4,000 NN./3.74.(SD40)
e rfmuadigmaaingg
- #WILUIIaa(For Flexure(phi) = 0.90
- #WSUWII80(For Compression) = 0.75
- AWTULIIDALALWTIAA(For Compression And Flexure) = 0.75
- FIMTULIIAaw(For Shear) = 0.75

® @ ﬂu’lﬁ‘]mﬂ'i:ﬂ aUBBITNTITINNTY

dminiminuTINAIN(DL) = 1.4

1.7

dwILhminuTINNIT(LL)
Wu = 1.4DL+1.7LL
Wa wu = dminussmnuseat(Uitimate Load)

1.9. Design Aluminum Structure

- The Aluminum Association
- @14 Specification For Aluminum Structure Lm:g;ﬁaaammumu Aluminum

Design Manual (ADM) 2010 USA

=
2. WIMRNUIINN

2.1. Dead Load

. ﬁwﬁfnmaamﬁngﬂwssm 5 7.850 n.NJ/au.u

1

- #munaad Aluminum Alloy 6061-T6 2,710 n.n/auY

- RN UaTan 10 V.4, = 14 nNJaLY
» o &
- datinaadnsztiladnanun 2 WA = 42 NAMTY

: B ' s A& o =
n u’muntmuwmua:wuanﬂgﬂ WU 10 4.3, 11.10 T.7./A7.3

2.2. Live Load
- mingUnnly mulug = 500 N.NJATY

&f S e
i g =
o @;}

)



2.3. Ltidaﬂﬁ‘lm%ﬂ'l'iﬂﬂn LLilil

- aE]nLLUUﬂ"IQJ&I']Wig']%ﬂ’I‘A‘ﬁ’]H'JII-LLI.‘NRNLLﬂZﬂW‘S@EJUmLBG'HE]GB’]ﬂWT ﬂ?NIUﬁ’]ﬁﬂ'l'iLLﬂ:

R8I NIZNTIINWIN NG W.A.2550 (MU, 1311-50) LAz IBC 2000(ASCE 7-98)

HHUIN WIS 1ANE1904

r'im%'mmh:ﬂau;ﬂﬁ f.0 uaz 13N -1

[ - b= i . ' - & g
amdaadndy (V) il lumsdwamieusandndadamnaniian () Ty

vawan 2.3.1 dmualidu T mwaums (0-1) waz dums @-2)

- ‘ P
Awiumrosnuuundan:ianuns 1

V=1 (1)

& i e e w
i!'lﬂi'k.lﬂ'l?ilaﬂill.lllﬁ?fﬂ'l']:‘J'Iﬁﬁﬁmﬂ'lﬂ'i
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1 = d - o - s
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Aduii 3 Ve =29 A3 @0 NN 7, = 1.0
nauf 4A Ve =25 A3 @B i 7, =12
nduf 48 I, = 25 WA3 A - 7, = 108
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WIND LOADS BASED ON IBC2000(ASCE7-98) (Simplified Procedure) [UNIT: kgf, m]

Design Wind Loads :F =p*Area
Design Wind Pressure :p =pB*ITE
Design Wind Pressure at Exposure Category B [psf] : pB = 12.000
Basic Wind Speed [mph] © Vs =25mis

=9 g - - L
( mmmmaau‘mawlmaﬂmelz'l.’ﬁmgaqm'ummwmmmmunmnau 50 U(Vsp) )

Importance Factor 1l =115
Exposure Category .8 (@mwpifidszinauuulas)
Exposure Factor :E =1.00

Calculated Value of Design Wind Pressure : p = 67.379 kgfimz = LTIRUANITIN

3. Design Load Case

DL = Dead Load
LL = Live Load
WL = Wind Load

3.1. Load Case For Aluminum Member Design

Load Combination List

No | Name | Active| Type Description
» 1|gLCB1|Acti |Add  [14D+17L
2|glLCB2|Acti |Add 1.60(0.75(D + (L) + WL
3|gLCB3|Acti |Add 1.60(0.75(D + (L) + WL
4|gLCB4|Acti |Add 1.60(0.75(D + WLY-P))
5|gLCB5|Acti  |[Add 1.60(0.75(D + WLY-N))
*

3.2 Load Case For Footing Concrete Design

Load Combination List
No | Name | Active Type Description

1]fcB1  |Actv  |Add 14D +1.71)

2|fiCB2 |Actv |Add 0.75(1.4D + 1.7(L) + 1.7TWLY-P
J|LCB3 |Actv  |Add 0.75(1.4D + 1.7(L) + 1.7WLY-N
4|f.CB4 |Activ. |Add 0.9D + 1.3WLY-P

5|fiCB5 |Actv |[Add 0.9D + 1.3WLY-N

6|ACB6 [Actv |Add D+ ()

7|{ACB7 |Actv |Add 0.75(D + (L) + WLY-P)
g|aces [Actv |Add 0.75(D + (L) + WLY-N)
9|AcCBY |Actv |Add 0.75(D + WLY-P)

10 |L.CB10 |Activ | Add 0.75(D + WLY-N)

* it e | A R
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TumIsmIninEnuesdaniesl asuuanu Aluminium

Amuatana

ﬁ'nmi’nmmnﬂaﬁ

E1Hﬁ'nﬂaamﬁn3ﬂm1m

dwimua: Aluminium Alloy 6061-T6
dwinuasiwadane 10 vu,
iminvensnfasmenn 2w,
vaminuduiussAndndogl wa 10 wu,

Design Wind Pressure (P=pBxIxE)

suudaugdnionl

b [T alcipil
(wsbon wies)

(rvusmuslugacd)

7,850.00

2,710.00

14.00

4.20

11.10

67.38

'
,
-
[

|

O)

| 4.00 |m

nnfau.u
nnfau.u
VCERT
nnfﬂ:.).l.

I'!N‘FI'!.H.

kgfim2

o

e A
(c ) 3.00 | m

dmamdmaiinuasdniesy aswuew Aluminium

anugadusals A
ANTUFINHUAE B
dminatausin A
dmineineis B
dmineniauziy C
viawindu 530 Finishing

WMANUHRR A

A6 u‘i‘mﬁhﬂamﬁqmm‘w

Define m = S/L

doiminasdiudu (A-B) : WS=(wt.x S)/3
ddbminasdmen (C) 1 WL=WS(3-m"2)/2

dhihwin Panel Board A ua:ua“amna‘w'huﬂtu Aouwaw fm A
WA =iwin Panel Board A/S + ﬁwﬁ‘nuﬁamnqu

theviowiin Panel Board B ua:ﬂﬁ‘amaquﬁ‘wa"\; asuueu s B
WB =dwin Panel Board B/S + winwsanagu

3.25

3.05

108.23
101.57
139.86
351.60
133.20

0.75
11.1
13.53

47.18

44.96

kgf
kgf
kgf
kgf
kgf

kg/m
kg/m

kg/m

kg/m

dwiwin Panel Board C uazwasenaguamen asunaw dw C

WB =iwin Panel Board C/L + swinwisaiagu

) - =
AWML TIAUVIN SET@ al H"‘I‘[ﬁ i ﬁ'h 4

- duwin
LAy

LEIRUNAT

- fundy
Lndudu

LEWNAT

48.49

218.97
437.94

205.49
410.99

kg/m

kgf
kgf

kgf
kgf



FUMIE WA TIdaUN TIWANAIasaNA TE T T
fmuatana

ﬁminmmnmﬁ'

e unvanmANpIwTIM

dmiinuas Aluminium Allay 5061-T6
dminuesTiuesane 10 w.
dminvaanandassimn 2 au,
ur"mﬁ'nuhiunﬁ’ma:vfuﬁﬁqﬂ w10 ww.
ﬁ':ml'nqﬂmnﬁmumi’a (LL)

WA

vao-aTiauimuaainay 50 1
Tr-dsznauladu

| - i sznaum e AgUTRY

E - Exposure Factor

pE - Exposure Category

Design Wind Pressure (F=pBxIixE)

stwlauddiozy

(WwHIn LAl

(Hvustoslutosd

. P y
dnnmlusnivasuisuazAwasddnIosy (Self Weight)

7,850.00

2,710.00

14.00

4.20

11.10

200.00

29,00

1.00

115

1.00

12.00

67.38

nn/au.u
nniau.
AT
nnfas.u.
nnias.u.

nr/u.

mis

o .
NN 1&\““ R3)

kpfim2

o 400 m

ATIMFIUHUHL A 325 u

ATWFIHUHT B 3.05 W,

dmtinutiiusiu A 344.30 kgt

e B 33542 kgt

Hwinatiueiu © 304.80 kgf

fmsindiu 171 Finishing 351.60 kgt

dmsinuriumasm 133.20 kgl

M Self - Tuiuusossaiafiurouiny Z figa 0 2519.98 kaf-m

(ISR 656.91 kgt

M wind - Tuuudiilasmnusiauseuun z figa 0 106747  kgf-m

dnluamsdiiasninusanizunnaina rrkuaaeI petiuAna 19 6

F impact kof

M impaet - luwdiiaaninusanszunngiu A 9,707.75 kgf-m

M impact - Tuusiilasanusons=unneu 8 §,110.35 kgf-m

M impact - lutdiilasninusanszunndiu © 8,961.00 kgf-m

anvaay M Self > M wing

M Self = M wind 2,519.98 = 1,067 .47
wdAa I MnussanRnImidasians liannsmi lforaminanld

aTndauy M Seif < M impact

2,519.98 < 870775

M Self = M impact

" - " a - - s - 3
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RESULT DESIGN
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DL :|-29.3

LL :F500.0

00.0

FL-1(Two)
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NN 6 LAAILIINTEVNRINUWTINTEUNN Impact load (kgf.)




ridaa Sen

AW# 7 Bending Moment Diagram at Aluminum Beam & Column (My) Load Case gLCB 1




Adt 9 Shear Force Diagram at Aluminum Beam & Column (Fz) Load Case gLCB 1
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Shear Force Diagram at Aluminum Beam & Column (Fz) Load Case gLCB 2
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Bending Moment Diagram at Aluminum Beam & Column (My) Load Case gLCB 3

zidea F
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Axial Force Diagram at Aluminum Beam & Column (Fx) Load Case gLCB 3

2

Ane
g
=

y
=



zidea Sen
FOST-FROCESSCR
BERN DIAGEAM

SHERR-Z

12580

oy G0

MAX ¢ WO

MIF = 42

FI1E: STR ALD 0=

MIT: kg2

CATE: 08/28/3025
VIER-IIRECTICN

Shear Force Diagram at Aluminum Beam & Column (Fz) Load Case gLCB 3

zadan Gen
POST-FROCEIER
BERM DIAZERM
HENT-y
213




430,28

LR P

=117
=285
- gt
-

FCERR R

MAL ¢ LEE

HIW s

FILE: SIR RLU €0~

UR:T: ko2

TATED Ghr2biaids
TIER-SIREITION

b

Shear Force Diagram at Aluminum Beam & Column (Fz) Load Case gLCB 4
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Bending Moment Diagram at Aluminum Beam & Column (My) Load Case gLCB 5

Axial Force Diagram at Aluminum Beam & Column (Fx) Load Case gLCB 5
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Shear Force Diagram at Aluminum Beam & Column (Fz) Load Case gLCB 5
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Reaction At Support (kgf)

Reaction At Support (kgf) Since Wind Load
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Design Aluminum Beam

Beam No. BA-1
1 Force Data’ i i3
Pmax Compression Force = 134400 kg
Mma> Moment Maximun on Beam = 17500  kg-m
Vmax Shear Maximun on Beam - 310,00 kg
Lb Length Between Bracing = 100.00 cm
Fty  Aluminum Tensile Yield Strength = 243600 ksc
Ea  Modulas of Elasticity (Ea) = 700,000.00 ksc
h Depth of Composite Beam = 150.00 mm
tw Thickness of wing Beam = 3.00 mm
A Total Area = 1663 cm2
ly-y  Modulas of Inertia ¥ Axis = 59600 cmb
lz-z  Modulas of Inertia Z Axis = 69.00 cmé
Sy Modulas of Section Y Axis = 6718 cm3
Sz Modulas of Section Z Axis = 1200 cmi
Ry  Radius of Jyration Y Axis = 5,98 cm
Rz Radius of Jyration Z Axis 204 cm
2 Design Beam
21 Check Design Moment
Fh Allowable Flexure Stress = 147636 ksc
Q Aluminum Safety Factors
+ For Bending = 165
SF Shape Factor
+ Uniform Section Stress 2 100
So, b = 260.69 ksc < Fb Ok
22 Check Lateral - Torsional Bucking (LTB)
221 Allowable Flexure Stress in Lateral-Torsional Bucking , Fo(LTB)}
51 Slenderness Limits 51(Lb/rz) ¥ 2300
if S5 < 23, Fb(LTB) = 147636 kst
52 Slenderness Limits S2{Lb/rz) = 79.00
if Ss < 79, Fb(LTB) = 254523 kst
Ss Slenderness of Section, 55 = 4902
if 51<5s < 52, Fb(LTB) 125353 kst
2.2.2.  Lateral - Torsional Bucking (LTB}, (Lb/rz)
Ss Lb/Rz = 4902 use Case s2
So. Fb(LTB) = 113122 kst » fb Ok
23 Check Shear Stress in Aluminum Beam
231  Allowable Shear Stress (Fs)
51 Slenderness Limits S1{(h/tw) = 34500
ifSs<36,Fs = 843.00 ksc
S2 Slenderness Limits S2(h/tw) = 6500
ifSs»65, Fs = 1,096.40 ksc
Ss Slenderness of Section, Ss = 50.00
ifS1<55<52, Fs = 746.00 ksc
232 Slenderness of Section,
Ss Slenderness of Section, = 5000 use Case ©5s
Fs = 746,00 kst
233  Actual Shear Stress {fs)
So. s Actual Shear Stress = 68.89 ksc < Fs 0Ok
7330 Check Compression stress in Aluminum Beam (Fc) i
51 Slenderness Limits S1(L/r.min) = 950
ifSs5<9.5, Fc = 1,335.00 ksc
52 Slenderness Limits S2(L/r.min) = 79.00
ifSs>79, Fc = 1,478.20 ksc
Ss Slenderness of Section, 55 = -
if51<55 <52, Fc 986.18 ksc
Ss Slenderness of Section, = 4902 use Case Ss
fc = 80.82 ksc
So. Fc Compression stress in Aluminum = 765.26 ksc > fc
34 Check Combined Stress ags
Fec = 1,743 Ksc
So.  Chect fe/Fe+fo/(Fb(1-fc/Fec)) = 0.29 < 1.0




Design Aluminum Beam

Beam No. BA-2
1 ForceData : :
Pmax Compression Force = 134400 kg
Mmar» Moment Maximun on Beam = 21428 kg-m
Vmax Shear Maximun on Beam = 48739 kg
Lb Length Between Bracing = 150.00 cm
Fty  Aluminum Tensile Yield Strength, = 243600 kst
Ea Modulas of Elasticity {(Ea) = 700,000.00 kst
h Depth of Composite Beam = 150.00 mm
tw  Thickness of wing Beam = 3.00 mm
A Total Area = 16.63 cm?2
ly-y  Modulas of Inertia Y Axis = 5946.00 cmé
Iz-z  Modulas of Inertia Z Axis = 6%.00 cmé
Sy Maodulas of Section Y Axis = 6718 cm3
Sz Modulas of Section Z Axis = 13.00 cm3
Ry Radius of Jyration Y Axis = 598 cm
Rz Radius of Jyration Z Axis = 204 cm
2 DesignBeam TR
21 Check Design Moment
Fb Allowable Flexure Stress = 147636 kst
Q Aluminum Safety Factors
+ For Bending = 165
SF Shape Factar
+ Uniform Secticn Stress = 1.00
So. fb = 318.96 kst < Fb Ok
22 Check Lateral - Torsional Bucking (LTB)
221  Allowadle Flexure Stress in Lateral-Torsional Bucking Fb(LTB}
S1 Slenderness Limits S1{Lb/rz) = 2300
if Ss <23, Fb(LTB) = 147636 kse
52 Slenderness Limits S2(Lb/rz) = 79.00
if 55 <79, Fb(LTB} E 113122 ksc
Ss Slenderness of Section, Ss = 7353
if 51< S5 < 52, Fb(LTB) = 104029 ksc
222 Lateral - Tarsional Bucking (LTB). (Lb/rz}
Ss Lb/Rz = 7353 use Case 52
So. Fb{LTB) = 113122 ksc > fb Ok
23 Check Shear Stress in Aluminum Beam
231 Allowable Shear Stress (Fs)
S1 Slenderness Limits S1{h/tw) = 3600
ifSs<«36,Fs = 843.00 ksc
52 Slenderness Limits S2(h/tw) = 65.00
ifSs» 65, Fs = 1,096.40 ksc
Ss Slenderness of Section, S5 = 50.00
iFS1«Ss<S2 Fs = 746,00 ksc
2.3.2 Slenderness of Section,
Ss Slenderness of Section, 7 5000 use Case Ss
Fs " 746.00 kst
233  Actual Shear Stress (fs)
So. fs Actual Shear Stress = 108.31 kst < Fs Ok
330 Check Compression stress in Aluminum Beam (Fc) ;
51 Slenderness Limits S1{L/r min) = 950
ifSs<95, Fc = 1.335.00 ksc
52 Slenderness Limits S2(L/r.min] = 7900
ifSs»>79, Fc = 656.98 ksc
Ss Slenderness of Section, 55 = -
ifS1<Ss<52, Fc = T49.26 kst
Ss Stenderness of Section, = 7353 use Case Ss
fc = 80.82 ksc
So. Fc Compression stress in Aluminum = 769.26 ksc ¥ fe Ok
3.4 Check Combined Stress
Fec = 775.07 ksc
So. Chec} fc/Fc+ib/(Fb{1-fc/Fec)) = 035 < W0 Ok

7
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Design Aluminum Plate and Bolt
From Built-Up Section BA

ForceData
At Beam
Mmax Moment Max on Beam Section = 17500  kg-m
Am Arm of Moment Force = 0.0612 m
Fsb Allowable of Bar Shear Stress = 527.00 ksc
Bolt Aluminum Bolt Dia = 1600 mm 0Ok
il MNumber of Bolt = 1800 sel
At Base Plate
We Width of Column = 100.00 mm
Prax Reaction at Support 5 139500  kgf [[For fLCB&T
Prmax Compression Force = 835.87 kgf
Vmax Shear Force = 32135 kgf [For fLCBS]
Bolt Aluminum Bolt Dia = 1600 mm M 16 Ok
N Number of Bolt = 400 set 0Ok
Fc¢ Allowable of Bar Compression Stress = 45600 kst
w Flate Width = 22500 mm
l Plate Length = 22500 mm
t Plate thickness = B.00 mm Ok
Fty Aluminum Tensile Yield Strength , = 2.436.00 ksc
Q Aluminum Safety Factors = 165 + For Bending
‘Design Aluminum Bolt From Built-Up Section = 1 S
Fsmax  Max Shear Force At Mid Span = 285948 kg
Ab Baolt Section Area = 201 cmZfea = 3621 em?
So. Areg Requirement Area = 543 cm2 < Ab Ok
Design Aluminum Bolt at Base Plate’ ' IR N e P B
[For fLCB&] Ab Bolt Section Area = 201 cmZfea = 805 cm?
So. fc Compression Stress = 17338 ksc > Fe Ok
[For fLCBB] fc = 103.89 kst
fs max = 39.94 ksc
So. Check fc/Fe + (fs/Fs) 2 = 0.23 < 1.0 Ok
Design Aluminum Base Plate "/ 1 T
Pb = 34875 kot
Sh Distance between Bolt and Edge Column = 305 cm
Mp Moment at Edge Column 7 212738 kgf-em
Fi Allowable Flexure Stess = 147636 kst
50. tb = 6.20 mm < 800 Ok
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Design Aluminum Plate and Bolt
From Built-Up Section BAZ

Force Data
Al Beam
Mmax Moment Max on Beam Section = 12284  kg-m
Rm Arm of Moment Force = 0.0612 m
Fsb Allowable of Bar Shear Stress = 527.00 kst
Bolt Aluminum Bolt Dia = 16.00 mm M 16 Ok
M MNumber of Bolt = 1400 sel
Al Base Plate
Wc Width of Column = 100.00 mm
Pmax Reaction at Support = 69580 kgt [[For fLCBE]
Pmax Compression Force = 52190 kgt
Vmax Shear Force = 97.30 kaf [For nLCBE]
Bolt Aluminum Bolt Dia = 16.00 mm M 14 Ok
N Number of Bolt = £.00 set Ok
Fe Allowable of Bar Compression Stress = 456.00 kst
w Plate Width = 22500 im
l Plate Length = 22500 mm
t Plate thickness = 8.00 mm Ok
Fty Aluminum Tensile Yield Strength , B 2.436.00 kst
Q Aluminum Safety Factors = 165 + For Bending
‘Design Aluminum Bolt From Built-Up Section - I
Fsmax  Max Shear Force At Mid Span = 2,00719 kg
Ab Bolt Section Area = 201 em2fea = 2816 c©m?
Sa. Areq Reguirement Area a im cm2 < Ab Ok
“Design Aluminum Bolt at Base Plate B TR e S I
[For fLCB6] Ab Bolt Section Area = 201 em2fea = B05 cm2
So. fc Compression Stress = 8648 ksc > Fc Ok
[For fLCBB] fc = 6487 kst
fs max = 1209 kst
So. Check fc/Fc + (fs/Fs)"2 = 0.14 < 10 Ok
Design Aluminum Base Plate | | e TR Gy
Pb = 173.95 kaf
Sb Distance between Bolt and Edge Column = 305 cm
Mp Moment at Edge Column = 106110 kgf-cm
Fb Allowable Flexure Stess = 147636 kst
So. th = 438  mm < 800 Ok
~7



Design Aluminum Column

Column Name

CA-1

1.00  Force Data

134400

kaf

[gLCB1]

Pmax Compression Force =
P Point Load 2 48739 kgf [gLCB 1]
M Moment on Column = 15497 kgf-m [EEERE
L Height on Column = 10000 cm
Lb Length Between Bracing = 160.00  cm
Fty Aluminum Tensile Yield Strength , = 243600  ksc
Ea Madulas of Elasticity (Ea) = 700.00000  Ksc
h Depth of Composite Beam = 15000  mm
tw Thickness of wing Beam = 300 mm
A Total Area = 83 cmi
Aw = 288 cmi
ly-y Maodulas of Inertia ¥ Axis = 19.00 cmd
lz-2 Modulas of Inertia Z Axis = .00 em3
Sy Modulas of Section Y Axis = 37.00 cm3
s Modulas of Section Z Axis = 3700 cm
Ry Radius of Jyration Y Axis = 402 cm
Rz Radius of Jyration Z Axis = 402  em
Q Aluminum Safety Factors = 165 + For Bending
SF Shape Factor = 100 + Uniform Section Stress
200 DesignColumn = = =
210 Load Case Pmax
Fe Allowable Stress in Column
(3] Slenderness Limits SI{L/r) = 9.50
IfSs <1, Fc = 24900 kst
52 Slenderness Limits S2(L/r) = 78.00
If S5 >99, Fc = 579350 kst
Ss Slenderness of Column Section = 2488
If S1<55+<52,Fc = B&B.6D kst
5s Slenderness of Section, = 2,88 use Case Ss
fc = 13.61  ksc
S Fe Compression stress in Aluminum = B&B.6S  ksc S G Ok
220 Load Case Point Load and Moment
fe = .20 ksc
fb = L1884 ksc
Find Fb of Tube Section =
51 Slenderness Limits S1 = 145,00
If S5 < 145, Fb 108400  ksc
52 Slenderness Limits 52 = 2,380.00
If Ss > 2380, Fb = 8708568  ksc
Ss Slenderness of Column Section = 24,88
IFS1<S5<52, Fc = 98222  ksc
Ss Slenderness of Section, = 1937 use Case SI
So. Fb = 105400  ksc
Fec = 6,771.98  ksc
So. Check fc/Fe+tb/(Fbll-fc/Fec)) = 0.45 < 10 Ok
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Mmidas Gen

Footing Design [F1]

Project Title

Company
MibAS -

Author Thakrittorn

File Name

C:\..\RW3\MIDAS FILE\GP Base.mgb

1. Geometry and Materials
Material : : f¢' = 2.1e+006, fy = 4e+007 kgf/m"2
Dimn. :0.6*0.6* 0.6 m(Dc =0.08m)
Pile : phi0.25 - 1 EA (Qa = 30000 / QaT = -0 kgf)

2. Design Condition
Design Code : ACI318-02
Selected Node Na 8,5,2,7,4,1,9,6,3
Design Node No : 3 (Column Size: 0.5*0.5 m)

Design Load Combination
Service ;2 [LeB2:1.4(D)+1.7(L)]
Factored - 2 [fLCBZ: 1.4(D) + 1.7(L)]
Applied Loads
Ps =15569.1, Pu = 15569.1 kgf
Msx =-9.7420, Mux =-9.7420 kgf-m

Msy =103.552, Muy = 103.552 kgf-m

3. Pile Bearing Capacity Check

Qs(max) = 16087.5 kaf < Qa = 30000.0 kgf ...........
Qs(min) = 16087.5 kgf > QaT = -0.00000 kgf ...........

Qu(max) = 15569.1 kgf, Qu(min) = 15569.1 kgf

4. Shear Check

One Way Shear
Vuy =0.00000 kgf <
Vux =0.00000 kgf <
Punching Shear
Vu = 0.00000 kgf <
Vup = 15569.1 kgf <

(phi= 0.75)

5. Bending Moment Check (phi=0.90)
X-X Axis (Y Direction)

phiVny = 17982.4 Kgf ............
phiVnx = 17429.1 kgf .....cccnt

phiVn = 238912 kgf ..ccccvveeve
phiVnp = 69530.8 kgf ............

0.6

Y

I—-—- X{Major)

03 03
N
T

-
S|
o

—_—

0.6

Required Space Max. Space

Mux = 0.00000 kgf-m/m
Rho = 0.0000 Pie@ 1 P16 @ 180
As = 0.00000 m"2/m P20@ 1 P20 @ 290
As(min) = 0.0018*D = 0.00108 m"2/m P25 @ 1 P25 @ 450
Y-Y Axis (X Direction)

Required Space Max. Space
Muy = 0.00000 kgf-m/m 4 P Sgase’
Rho = 0.0000 P16 @ 1 P16 @ 180
As = 0.00000 m”*2/m P20@ 1 P20 @ 290
As(min) = 0.0018*D = 0.00108 m*2/m P25 @ 1 P25 @ 450

i Ane
M g N

Modeling, Integrated Design & Analysis Software

&z g
Print Date/Time : 05/31/2025 16:06 #Ao7—— .
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midas Gen Steel Checking Result

m Company Project Title
Author Thakrittorn File Name C:\..\RW3\MIDAS FILE\GP Base.mgb
1. Design Information =¥
Design Code  : AISC(14th)-LRFD10 -+~ %—: e
Unit System : kgf, m = + Ny
Member No 1120 g n\\
Material : A36 (No:1) = §
(Fy = 25310513, Es = 20389024157)
Section Name : L 75x8 (No:4) == +'_0—023+
(Rolled : L 75x9). e
Member Length : 1.05000 +—+
2. Member Forces Depth 0.07500 Web Thick 0.00900
Axial Force Fxx = 429.123 (LCB: 1, POS:J) Top F Widih 0.07500 Top F Thick 0.00800
Bending Moments My =-257.10, Mz =38.6693 g';‘;a el e e
End Moments Myi = 131.267, Myj =-257.10 (for Lb) lyy 0.00000 lzz 0.00000
Myi = 131.267, Myj=-257.10 (forly) s Lyl o
Mzi = -61.117, Mzj = 38.6693 (for Lz) P 0.01468
Shear Forces Fyy =-95.035 (LCB: 1, POS:1/2)
Fzz =465465 (LCB: 1, POS.)
ry 0.02250 z 0.02250
3. Design Parameters
Unbraced Lengths Ly =1.05000, Lz =1.05000, Lb =1.05000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy= 100, Cmz= 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/ = 596 < 200.0 (Memb:132, LCB: 1)uciiiimiiiimiiiiiinininiieni, O.K
Axial Strength
PriPc = 429.1/28907.1 =0.015 < 1.000 ...covrvriireiiinrinieeenninciinn OK
Bending Strength
Mru/Mcu = 154.457/666.747 = 0.232 < 1.000 ....ccciiiivininminineiirnnnanan O.K
Mrv/Mcv =209.143/281.875 = 0.742 < 1.000

Combined Strength
Pr/Pc = 0.01 <0.20
Rmax = Pr/(2*Pc) + [Mru/Mcu + Mrv/Mcv] = 0.981 < 1.000
Shear Strength
Vry/Vey
Vrz/Vez

(Tension+Bending)

=0.010 < 1.000
= 0.050 < 1.000

e

Modeling, Inlegrated Design & Analysis Software
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Print Date/Time : 05/31/2025 16:05



Steel Checking Result

midas Gen
Company Project Title

m Author Thakrittorn

File Name

C:\..\ARW3\MIDAS FILE\GP Base mgb

1. Design Information

e
d

Design Code : AISC(14th)-LRFD10 T
Unit System : kgf, m
Member No - f ) 3 -y
Material : A36 (No:1) @ oot
(Fy = 25310513, Es = 20388024157) a
Section Name : H 300x300x10/15 (No:1) e ;’?:'
(Rolled : H 300x300x10/15). 0
: ey
Member Length : 2.50000
2. Member Forces Depth  0.30000 Web Thick 0.01000
iisFoce  Fwce48571 (LGB 1,POSW)  ITMMn 030000 Tepr mick o0isco
Bending Moments My =-1984.6, Mz = 102.817 an 0.01198 an 0.00300 c
End Moments Myi = -1035.7, Myj =-1984.4 (for Lb) Qyb 0.07324 Qzb 0.01125
Myi =-1771.3, Myj =-1984.4 (for Ly) !nggar Oﬁo?ggo IZZ!:ar Ooo?gggo
Mzi = 25.0650, Mzj = 102.817 (for Lz) fyw Oﬂ-g%gs fZZZ o%?g?gf’
Shear Forces Fyy =-388.76 (LCB: 1.POS:J) B -
Fzz =4761.82 (LCB: 1, POS:J)
3. Design Parameters
Unbraced Lengths Ly = 2.50000, Lz =0.20000, Lb =0.20000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy= 1.00, Cmz= 1.00, Cb = 1.00
4. Checking Results
Slendemess Ratio
KL/ = 26.0 <200.0 (Memb:16,LCB: 1) OK
Axial Strength
PriPc = 486/ 267716 =0.002 < 1.000 ...oovrivmiommriiiiinnininnnniens O.K
Bending Strength
Mry/Mcy = 1984.6/34169.2 =0.058 < 1.000 ....cooiiiiiiiiiiiiniiinninnininns O.K
Mrz/Mcz = 102.8/15581.2 = 0.007 < 1.000

Combined Strength (Compression+Bending)
PriPc = 0.00 <0.20
Rmax = Pr/(2*Pc¢) + [Mry/Mcy + Mrz/Mcz] = 0.066 < 1.000
Shear Strength
Vry/\Vecy
VrzVez

= 0.003 < 1.000
= 0.105 < 1.000

Modeling, Integraled Design & Analysis Software



midas Gen Steel Checking Result

rl ﬁ Company Project Title
Author Thakrittorn | File Name C\..\RW3\MIDAS FILE\GP Base.mgb
1. Design Information 2
[
Design Code  : AISC(14th)-LRFD10 T T = —
Unit System : kgf, m | ajooe
Member No 1 68 o |
o t =y
Material : A36 (No:1) g |
(Fy = 25310513, Es = 20389024157) s '
Section Name : C 200x90x8/13.5 (No:2) -+ Eii?:-l
(Rolled : C 200x90x8/13.5). '
0.09 |
Member Length : 0.35000 L—i.
2' Member Forces Depth 0.20000 Web Thick 0.00800
: = : : Top F Width 0.09000 Top F Thick 0.01350
hétin| Eisa Fxx=124.613 (LCB: 1, POS) Bot.F Width 0.09000  Bot.F Thick 0.01350
Bending Moments My =-1859.7, Mz =-125.53 A pr— A ——
End Moments Myi =-1051.1, Myj =-1859.7 (for Lb) Qyb 0.01790 Qzb 0.00196
. . vy 0.00002 lzz 0.00000
Myi = -1051.1, Myj =-1859.7 (for Ly) Ybar  0.02740 Zbar  0.10000
e 3 Syy 0.00025 Szz 0.00004
Mzi = 10.9726, Mzj =-125.53 (for Lz) = ey - B
Shear Forces Fyy =380.0098 (LCB: 1, POS:1/2) ——
Fzz =2317.70 (LCB: 1, POS:J)
3. Design Parameters
Unbraced Lengths Ly =0.35000, Lz =0.35000, Lb =0.35000

Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy= 1.00, Cmz= 1.00, Cb = 1.00
4. Checking Results

Slenderness Ratio

KL/r = 21.8<200.0 (Memb:262, LCB: 1).ccccceiiiiiiiniiininnniinieennne OK
Axial Strength

PriPc = 124.6/88042.6 = 0.001 < 1.000 .....ccovvuiimmimmmmimmmmmnnmmenann OK
Bending Strength

Mry/Mcy =1859.71/6525.30 = 0.285 < 1.000 ..cevrvirmiiiiinicricnriniean O.K

Mrz/Mcz = 125.53/1610.96 = 0.078 < 1.000 ........ocuvrmmrrmmrremrenrncnen.. QK
Combined Strength (Tension+Bending)

Pr/iPc =0.00 <0.20

Rmax = Pr/(2*Pc) + [Mry/Mcy + Mrz/Mcz] = 0.364 < 1.000 ....cccooerviiinnnnn oK
Shear Strength

VryiVey =0.012<1.000 .o O.K

ViZIVoz  =0.106 € 1.000 iciimiiminminminininssssvisissssrssssssssasasris O.K

W—gﬁrﬁw
@%/7 /é_“

Modeling, Integrated Design & Analysis Software Pnnt Date/Time : 05/31/2025 16:05
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