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Cooperative Title : Design and installation method of extra large steel skeleton
Student intern name : MR. Watcharawut Sawangsuree

Faculty : Engineering
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Advisor name : Asst.Prof.Dr. Arthit  Petchsasithon
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ABSTRACT

Nowadays steel truss frame structure for dome and roof of stadium is popular.

Due to internal area at center of stadium are required a long and wide span to useage of

the area for any sports. So steel truss frame structure must be long span too.

This project is study about steel truss frame structure

which are 80 and 120 meter long span and differences in slope of roof. Steel skeleton was

analyze internal force by STAAD.Pro and build 3D model by SketchUp. Suitable
perimeter for analyze such as wind load , gravity load that act on truss and slope of
roof. Steel skeleton analyze and design is reference from Allowable Stress Design
(ASD) in American Institute of Steel Construction (AISC) standard include correct

method of installation for apply in real life.
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1. ASTM. (American Society for Testing and Materials)
A £ 1 3y A 1 A
1"I‘LlfJiJGl.“]ﬁJ"lﬂﬁl‘LNWHGQﬂEL‘U‘ULLaﬁﬂ@ﬁSNﬂJ@g 21N37 7D
® A-36 (Carbon Steel : Fy = 250 MPa)
® A-572 (High-Strength Low-Alloy Steel : 345 MPa)

2. JIS. (Japanese Industrial Standards)
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® SS-400 (Fy : 245 MPa)
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® SM-570 (Fy : 460 MPa)
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2.5) mslaviiaYaqlisudaIu (Material)
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Outriggers fully extended (3607
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Dead Load Load Unit
metal sheet roof 5 kg/m2
cement board 8.55 kg/m2
insulation 2.1 | kgm’
cement board 8.55 kg/m2
Accoya ceiling 7.65 kg/m2
ceiling frame 15 kg/m2
Hanging and Hoisting weight 25 kg/m2
Total Dead Load 71.85 lxig/m2
Live Load Load | Unit
Wy 30 | kg/m’
Total Live Load 30 kg/m2
Total Load on roof (DL+LL) 101.85 | kg/m’

M50 3.1 hmiinussiiglumsesnuy
1 Dead load nseNINAL 71.85 ke/m® 1 Live load 30 ke/m’
51202119218 Total Load on roof i1 101.85 kg/m’
3.2.1.2) msfntiviindis a9 nLs 18y (Wind Load)
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3.2.2) TUABUMTOONUUVTUAIM (Design Member)
3.2.2.1) mssanuuuuilivién ( Design Purlins)

° : d o
msmuaiieosnuuusdwmansuilu lamnasgiu Aisc lay3s

1 3 1
ASD nldnarndiedn Taedoyadiosdunlizilsznon e
g o ci o o = 5
LN UTINANNSEMINUUMan (Load on purlin)
L OJ = g’l
2.ANUMNAFUVDINAIAIUILIUUU (Slope)
v 1 =] 1 2
3.3%88MNIEn NLInanuaaz (Spacing)
=1 ' '
402081V M BNIATZ Y (Length)

areeamsmudauiessnuuuliman Type 3 Taold /5005w excel 32011281

Design of purlin * ; Type 3

1 Foyaidiosd %;iiﬁz;i?q?;é

LL 30 kg/m"2
DL 71.85 kg/m"2
Total Load 101.85 kg/m”?2
Specing 1.5 m
Length 6.5 m
Load on purlin 152.775 kg/m
Weight purlin 20 kg/m
Total Load for purlin 172.775 kg/m
Roof slope 27.76 E:

Fy 3720 ksc

E 7 TOF4-06A Trar



Wy 917 kg/m
Fbx 2455.2 ksc
Sx 122,76 cm”3
425 kg-m
1144 kg-m
Purlin type ~ T C200x90%30.3 Keg/m
d 20 cm
tw 0.8 cm
bf 9 cm
3 . g 0 e Pl NapaN N
Sx g g i APATA Wows
Sy ‘ JETRNTY] 0 \ L 2Amn
Ix 2490 cm™4
Iy 275 cm”™4
weight ' ” 30.30 kg/m
fbx 459.43 ksc
961.54 ksc
e bf/2tf 3.33
0.38V(E/Fy) 9.03
0.56V(E/Fy) 13.31
type Compact
0.44bfV(E/Fy) 94.09

0.69E/(dFy/Af) 236.63

Le(min) 94.09
L. >
nsal
A) . Fbx 2455.2

B) LAT 212.60

cm
cm
cm

e

ksc

OK



V(3.517ECb/Fy) 44.56

V(17.586ECb/Fy) 99.64

Fbx 812.55 ksc
5.Check interacton 0.91 OK
d/1 0.030769231
Fy/0.035E 0.05 #99a329A1M3 19969
6.Check Deflection y
W 216.6 kg/m
Amax 0.96 cm
minimum def (1/300) Pl cm OK
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2) MsoenuuUlnIa8n50a (Design Sub Truss)

LY

[~ v A =] o @ A 9 A w
Wi laswnlvuiaanseaduinnn Iasaonvan dninnsuimi
=] 1 ?,-,’ w 1 o s o o Y 1
nnudwanuazareivinaeaslnseantan laglumsiuiamvualiszesying

WINGA (Spacing) BYN 6.50 LUAT

3.2.2.3) M3oonlUUIOHAD
A8 NNTPBNUUTOUAD IATIHN T107
P
1. BUUBON
Pmax = 42000 kg : C 150x75x6.5 mm
Gl‘ﬁ‘J Gusset Plate 141 9 mm
IHaaiFeu E70 Hiiainlseaoueiaiadon (M0 70 ksi Hae 4900 KSC
A ]
VUIAVDIVIHOY 19 6 mm
E9UBI5 08O Pw = 0.707x0.3x4900x1x0.6 = 623.5 kg/m21ue17 1 cm
eI INMIIAATALEINIAS TUUUILS T 1N 1R
Fa=Fb,L1=12

Fa=Fb 42000/2 = 21000 kg

L1=L2=2100/623.5=34 cm



2.Bolts
Pmax = 42000 kg
T4 A490 Bolts 24 mm (4.5 cm"2)
MASVUTURNBU bolts = 1950x4.5= 8775 kg/fia
adninaoas i = 420008775 = 4.8 &2 Taidlu 6 %2
A132399UMAIVBIIAA
2.1 C150x75x6.5mm
P=0.6FyAg =(0.6x3720x23.71)/1000 = 53 T
An = 23.71-2(2.4+0.2)(0.:65)=20.33 cm2
Phole= 0.5FuAe = (0.5x6030x0.85x20.33)/1000
Phole=52.1 T >Pmax OK
2.2 Gusset 9 mm
P=0.6FyAg = (0.6x2500x60x0.9)/1000 = 81T >Pmax OK
An = (60x0.9)-2(2.4+0.2)(0.9) =49.32 em”2
P=(0.5x4050x49.32)/1000 = 100 T
2.3 A30EBUMAIVIFANNAY)
MaeFuILsuURBY = (8775x6)/1000 = 53 T >Pmax OK
MAITUUTING = 1.2x4050x2.4x0.9 = 10500 kg/f1 >8775 keg/il  OK

y o, "
ﬁi’)ﬂﬁ@ﬂﬁ?ﬂ{liﬂlﬁﬁﬁﬂiﬂmﬂ’iJlL'NLﬁﬂu (Block shear strength) U9 SUTIUAT C

Pbs =[0.5FuAnt + 0.3FuAnv]



Ant = 0.65(3.75-(2.6/2)) =1.6 cm”2
Anv =0.65(19-2.5(2.6)) =8.13 cm"2

Pbs = [0.5(6030)(1.6)=(0.3(6030)(8.13))]x2/1000 =

PONLUVI LAY Gusset 9 mm P=47000 kg
Iefaaai¥ou E70 = 70 ksi =4900 ksc
A
VUBDU 6 mm
M43 0815 Pw = 0.707x0.3x4900x0.6 = 623.5 Kg/ AW 1 em
4=y
ANUUNTDUYDUNIHNA = 60+60= 120 cm

5u1591A = 623.5x120 = 74820 kg > 47000 kg OK
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4.1 HavsINIoantuy

4.1.1 H33au

nieussauMeuen | vuleussauniely

e , NUBUITAUINT (kg/m?)
WUNHIDIAT (LAY (kg/m?) (kg/m?)
Tas) . \ MUINIIAY | MUIBUTIAY
dga | guge | diga | gege \ g
melwduay | melwiluuan
2 Tugyl -44.07 | 0.65 | -41.83 | 4183 -85.89 42.48
2E Tugy <67.79 | =2.03 | -41.83 | 41.83 -109.62 39.79
3 Tugy) -30.40 | -26.48 | -41.83 | 4183 -72.23 15.34
3E lugl -43.74 | 3617 | -41.83 | 41.83 -85.57 5.65

4.1.2 Purlins

TYPE PURLIN TYPE SPACING(m) REMARK
| C 150x75x18.6kg/m 1% LRI,LR2,LR4,LR7
2 C 150x75x18.6kg/m o UR2,UR3,URS5,UR6
3 C 180x75x21.4kg/m 1.5 LR3,LR5,LR6,UR1,UR4

#=*TYPE | 19 C 150x75x18.6 ke/m @ 1.50 m dwi31

LR1,LR2,LR4,LR7,UR2,UR3,UR5,UR6

+x+TYPE 2 19 C 180x75x21.4 kg/m @ 1.50 m #1151 LR3,LR5,LR6,UR1,UR4




4.1.3 Main Truss

NAME MEMBER GRADE
A C 50 x 25 x 3.86 SM520
B C 75 x 40 x 6.92 SM520
C € 100 %50%.9.36 SM520
D C 125 65 x13.4 SM520
E C 150 x 75 % 18.6 SM520
F C 150 % 75 x 24 SM520
G C 180% 75 x 21.4 SM520
H C 200 x 80 x 24.6 SM520
] C 200 % 90 % 30.3 SM520
K C 250 x 90 % 40.2 SM520
] C 300 x 90 x 43.8 SM520
M C 380 x 100 x 62 SM520
N WF 100 x 50 % 9.3 SM520
0 WF 125 x 60 x 132 SM520
P WEF 125 x 65 % 134 SM520
Q WEF 150 x 75 % 14 SM520
R WF 175 x 90 x 18.1 SM520
S WF 194 x 150 x 30.6 | SM520
T WF 200 x 100 x 21.3 SM520
U WF 244 x 175 x 44.1 SM520
v WF 250 x 125 x29.6 | SMS520
W WF 450 x 200 x 76 SM520




4.1.4 Sub-Truss

SUB Type length H MEMBER "P" MEMBER "Q" L
TRUSS
1 6-8 m 0.75 |TUB 32x32x2.04 kg/m |[TUB 25x25x1.53 kg/m 8
- 2 8-10m 0.75 |TUB 32x32x2.04 kg/m |TUB 25x25x1.53 kg/m 8
1 10-12 m 1.00 [TUB 75x75x7.01 kg/m TUB 38x38x2.47 kg/m 12
- 2 12-14 m 1.00 |TUB 75x75x7.01 kg/m |TUB 38x38x2.47 kg/m 12
1 14-16 m L25{r 'NUB 90x90);6.23 kg/m|TUB 50x50x2.38 kg/m 16
o 2 16-18 m 1.25 |TUB 90x90x6.23 kg/m|TUB 50x50x2.38 kg/m 16
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