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Purlin Geometry
\W Number of purlin = 12.0 ea
Wy Major span length, L, = 5.0-m.
,\"/X Minor span length, Ly = 25 m.
\.
&( i Spacing of purlin, s = 1.5 m.
! ?_ Stope angle of roofing, & = 12.0 deg.
@
Applied Loaaing
Dead load, D - Purlin = 4.5 kg/m.
W x 2
- Roof = 55 kg/m.
IRRERERRRRNANNENRNAR)] e
A
[ ? - lighting = 10.0 kg/mz.
! Lx = ,
Live load, LL = 30.0 kg/m .
Wy Wind load = 50.0 kg/m’
MO ind foa - = R -
A
L [ 5 Wind load, P, = W ©/45 3 13.33 kg/m'.
f |
Uniform load, w= DE+LL = 70.5 kg/m
w, =P s+wcos® = 87.42 kg/m
w, = wsin © = 18.24 kg/m
Material Property
Elastic material of Structural steel, E, = 2,040,000.00 kg/cm2
Yield strength of structural steel, fy = 2,400.00 kgl{:m2
Allowable stress of structural steel, f,_seyy = 1,440.00 kg/cm2
Section Property
Trial section C 125x50x20x3.2 mm. @ 1.50 m:
Section area, A = 7.81 cm2
Moment inertia about X-axis, |, = 181.00 om"
Moment inertia about Y-axis, I, = 26.60 cmA
Section modulus about X-axis, s, = 29.00 cm’
Section modutus about Y-axis, s, = 8.02 <>I'\"r3
Flexural Stress
Bending moment about X-axis, M, = w, Lx2/8 = 267.74 kg-m.
Bending moment about Y-axis, M, = w,, LY2/8 = 13.69 kg-m.
(MJs, +M/Js i < 1.00 = 0.76 OK

-



FEMIMUIN (enuvun)

Tasams  omsdninauannsaieounsndnsuihly $1a

oA NJUNNUMIUAS

o

Tuh SpaAu 2553

a a o

feenuuy  wiwas 1A WA T

Tensile stress in sag rod

All of Purlin weight = 132.59 kg

All of other load = 1,008.99- kg

Tensile force on sag rod = 30589 kg

Required sag rod diameter, d,., = 0.64 mm.
Proposed sag rod diameter, d = 1200 mm. OK

Defection
Defection about X-axis, Dx =5w, IX4/384 EJl, = 1.85 cm.
Defection about Y-axis, Dy =5w, ly4/384 EJl, = 0.16 cm.
Absolute deflection, D= sqrt (DX2 +Dy2) = 1.86 cm.
Allowable Defection, D, = L1240 s 208 cm. OK
Conclusion
Use Purlin C 125x50x20x3.2 mm. @ 1.50.m

Use Sagrod RB12




Truss T-1 Member Force

Ry= 1124.95 Kg

viaufiaunes Compression (kg) Tension (kg)

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
9
91
92
93
94
95

50.19

26.15
284.14

505.60

180.37
463.80
469.86
182.33

466.41
271.38
46.66

210.90
76.91
14.82

0.60
215.20

425.12
169.25

160.77
429.19

176.53
356.44

13.65

RER1000 KETE

Mz %

10.00 Kg=R10.00 §

(1000

viau@iada Compression (kg)

49
50
51
52
53
54
55
56
57
58
59
60

65
66
67
68
69
70
71

72

37.92
283.08
168.25

166.39

622.82
346.32
115.89

342.66

115.62
340.46
610.02

148.27
331.34
505.82

12.47
87.26
33.94

Ry= 1057 81

Tension (kg)

K3

16.07
177.47

74.64

69.21

160.83

27.01

L V' "‘

e

u

210,00 KG Los s o
Q=100 f5004s

M 3k . :‘:_m.

41
42
43
44
45
46
47
48

Ces ] T M &
H R 58 .A
13 : : :
PRETIC m
Ry= 1082.56 Kg

Compression (kg) Tension (kg)

63.34
167.22
371.07
392.97
373.89
108.83

31.58
209.94

58.69

50.63
197.13
17.57

41.56
280.07
311.86
130.92

386.77
6.01

366.36
358.57

5.63
378.61

240.65
107.94
33.77
42.41

10.46

i Compression (kg) Tension (kg)

1

2
3
4
5
6

~

10
1

80.44

354.61
10.21

215.83
78.54
26.90
34.53
24.40

133.48
172.09
366.94
332.00

50.92

59.94
196.42

2.41

192.00
58.70

246.03
297.63
138.11
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Truss Geometry
Top Corde
Maximum Force , F,
length, L,
Bottom Corde
Maximum Force , F,
length, L,
Vertical Member
Maximum Force , F,4
length, L,
Oblique Member
Maximum Force , F,
length, L,
Applied Loading
Dead load, D

Live load, LL
Wind load
Material Property

Elastic material of Structural steel, E,
Yield strength of structural steel, f,

Allowable stress of structural steel,
Design Top Corde Member

Maximum Force , F,

length, L,

Assume Allowable Stress, F,

Area of Steel Required, A,

Trial section
Section area, A,
Moment inertia about X-axis, |,
Moment inertia about Y-axis, |,
Section modulus about X-axis, s,

Section modulus about Y-axis, s,
Radius of Gyration, r,

Kb/

Ce = (MESF)"”

f,=PIA

- Purlin
= Roof

- lighting

Steel Pipe Dia 2-1/2"(76.3mm)x2.3 mm.

392.97 kg.

1.09 m:

366,94 kg.

622.8 kg.

1.00 m.

505.6 kg.
135 m.

6.13 kg/m.
550 kg/m'.
10.00 kg/m".

30.00 kg/m'.
120.00 kg/m.

2,040,000.00
2,400.00

1,440.00

393.0
1.09

1,000.00

0.38

5.34
36.47
36.47

9.56

9.56
2.61
41.9

129.53

73.59

kg/cm2
kg/cm2

t-«\:p‘k:m2

cm

cm

cm.

kg/cm2

(@2gesiaus 20 m.)
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1 [Kxlx/rx]<=CcAnfa= ((1-(()\”2)/(2*Cc"2)))*Fy)/((5/3)+((3*)\)/(8*Cc))-(()\"3)/(8"CCA3)))
2 M [Kxx/mx]>Cc Anfa = (12*PI)"2E)/ (23*)\"2) =
Check Real Compressive Force, f,=F *A, =
Use Top Corde Steel Pipe Dia 2-1/2"(76.3mm)x2.3 mm.

Design Bottom Corde Member
Maximum Force , F, =
length, L, =
Allowable Tensite Stress, F, =0.6"F, =
Area of Steel Required, A, =
Trial section Steel Pipe Dia 2-1/2"(76.3mm)x2.3 mm.
Section area, A =
Moment inertia about X-axis, I, =
Moment inertia about Y-axis, |, =
Section modulus about X-axis, s, =
Section modulus about Y-axis, 8 =
Radius of Gyration, r, =
Check KL /r, X
Use Bottom Corde Steel Pipe Dia 2-1/2"(76.3mm)x2.3 mm.

Design Vertical & Oblique Member

Maximum Force , F, =

length, L, =

Maximum Force , F, =

length, L, =

Allowable Tensite Stress, F, =0.6*F, =

Area of Steel Required, A, =

Trial section Steel Pipe Dia 2"(60.5mm.)x2.8 mm.

Section area, A =

Moment inertia about X-axis, | =

Moment inertia about Y-axis, Iy =

Section modulus about X-axis, s, =
Section modulus about Y-axis, s, =
Radius of Gyration, r, =
Check KL, /r, =
Use Vertical & Oblique Steel Pipe Dia 2"(60.5mm.)x2.8 mm.

1367.89 kg/om’

5992.77 kg/em’

7.304.53

366.9

1,440.00

o
)
o

36.47

36.47

9.56

Q.56
2.61
42.7

622.8
1.0
505.6
13

1,440.00

0.35

4.94

20.77

20.77

6.88

5.88
2.04

66.1

Conclusion
Top Corde Steel Pipe Dia 2-1/2"(76.3mm)x2.3 mm.
Bottom Corde  Steel Pipe Dia 2-1/2"(76.3mm)x2.3 mm.
Vertical & Obliq Steel Pipe Dia 2"(60.5mm.)x2.8 mm.

kg. OK.

kg/cm2

cm

N

cm
cm
cm
cm

cm
cm.

O.K.

kg.
kg.

kg/cn'\2

cm

cm
cm
cm
cm

cm

cm.

O.K.




Ny= 112800 Kg

Ny= 112500 K3

Ry= 2813.00 Kg

viausiaungs Compression (kg) Tension (kg)

68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

4.83

39.85
1,141.32
1,231.67
1,221.24
1,254.99
1,924.75
2,028.16
2,020.28
2,045.73
1,839.57

39.85
1,141.32
1,231.67
1,221.22
1,255.01
1,922.44
2,030.41
2,020.24
2,045.74
1,839.57

ﬁﬂuinﬁi Compression (kg) Tension (kg)

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

2,392.14
1,495.02
1,628.63
1,631.96
1,623.34
1,665.00
894.40
850.02
848.58
938.48

938.48
848.58
850.01
894.44
1,664.16
1,623.52
1,532,48
1,528.62
1,495.02
2,392.14

12.67
104.58
12.67

o o
FQUNU

23
24
25
2
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Compression (kg)
1,491.12
3,234.43
4,941.90
6,652.97
8,301.88
9,6517.55

10,597.33
11,684.64
12,711.07
12,865.24
12,843.84
12,843.84
12,865.24
12,711.07
11,684.64
10,597.33
9,617.57
8,301.91
6,655.07
4,941.88
3,234.43
1,491.11

Tension (kg)

2D
o]

© oo N O OO~ W N -

<0 e o g
w N =2 O

14
15
16
17
18
19
20
21
22

Max Compression (kg)

Ny'= 583.00

Ry= 2813.00

Max Tension (kg)
286.28
1,880.97
3,601.26
5,310.04
7,029.15
8,592.67
9,717.08
10,795.50
11,890.47
12,819.27
12,869.22
12,869.22
12,819.27
11,890.47
10,795.50
9,717.09
8,5692.65
7,031.30
5,310.04
3,601.27
1,880.97
286.28
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Truss Geometry
Top Corde
Maximum Force , F, 12,865.24 kg.
length, L, 1.00 m.
Bottom Corde
Maximum Force , F, 12,869.22 kg.
length, L, 1.00 m.
Vertical Member
Maximum Force , F, 2,392.14 kg.
length, L, 1.00 m.
Oblique Member
Maximum Force , F, 2,045.7 kg.
length, L, 1.27 m.
Applied Loading
Dead load, D - Purlin - kg/m.
- Roof 15.00 kg/m".
- lighting 10.00 kg/m. .
Live load, LL 30.00 kg/m".
Wind load - kg/m".
Material Property
Elastic material of Structurat steel, E_ 2,040,000.00 kg/c:m2
Yield strength of structural steel, fy 2,400.00 kg/cm2
Allowable stress of structural steel, f, 1,440.00 kg/cm2
Design Top Corde Member
Maximum Force | F; 12,865.2 kg.
length, L, 1.00 m.
Assume Allowable Stress, F, 1,000.00 kg/cm2
Area of Steel Required, A, 12.87 cm2
Trial section Pipe Dia 5%139.3mm.)x2.8 mm.
Section area, A, 12.06 om"
Moment inertia about X-axis, I, 289.28 cm’
Morment inertia about Y-axis, 1, 289.28 cm’
Section modulus about X<axis, s, 40.93 cm’
Section modulus about Y-axis, s, 40.93 cm3
Radius of Gyration, r, 4.89 cm.
KL, /r, 20.4
Ce = (2MESF)"™ 129.53
f, = PIA 1,067.65 kg/em
nSWA 1 81 [Kxlx / ] <= Ce An fa = (1-(A~2)/(2*Cc~2)))* Fy)(5/3)+((3*A)/(8*Cc))-(A~3)/(8*Cc3))) 1,480.50 kg/cm” \3
nediA 2 &1 [Kxlx/ x> Cc A fa = (12*PI()~2°E) / (23*A"2) 25,118.92 kg/cmf J 0 .
AT
)
TN
a2

J

q

Y
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Check Real Compressive Force, f,=F_*A,

Use Top Corde Pipe Dia 5"(139.3mm.)x2.8 mm.

Design Bottom Corde Member

Maximum Force , F,
length, L,
Allowable Tensite Stress, F, =0.6*F,

Area of Steel Required, A,

Trial section Pipe Dia 5*(139.3mm.}x2.8 mm.
Section area, A

Moment inertia about X-axis, [,

Moment inertia about Y-axis, Iy

Section modulus about X-axis, s,

Section modulus about Y-axis, s,
Radius of Gyration, r,
Check KL /r,

Use Bottom Corde Pipe Dia 5%(139.3mm.}x2.8 mm.

Design Vertical & Oblique Member

Maximum Force , F,

length, L,

Maximum Force , F,

length, L,

Allowable Tensite Stress, F, =O.6‘Fy
Area of Steel Required, A,

Trial section Pipe Dia 2-1/2"(76.3mm.)x2.3 mm,

Section area, A

Moment inertia about X-axis, 1,
Moment inertia about Y-axis, Iy
Section modulus about X-axis, s,

Section modulus about Y-axis, s,

Radius of Gyration, r,

Check KL, /r,

Use Vertical & Oblique Pipe Dia 2-1/2%(76.3mm.)x2.3 mm.

17,840.04

12,868.2
1.0

1,440.00

8.94

12.05
289.28
289.28

40.93

40.93
4.89
20.4

2,392.1
1.0
2,045.7
1.3

1,440.00

1.42

5.34
36.47
36.47

9.56

9.56
2.61
48.8

Conclusion
Top Corde Pipe Dia §“(139.3mm.}x2.8 mm.
Bottom Corde  Pipe Dia 5"(139.3mm.)x2.8 mm.

Vertical & Oblig Pipe Dia 2-1/2"(76.3mm.)x2.3 mm.

kg. OK.

kg.

kglcm2

cm

2
cm
cm
cm
cm

cm
cm.

O.K.

kg.

kg.

kg/cm2

cm

cm
cm
cm
cm
3
cm
cm.

O.K.

Y
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Fudt 2912819018 98L003 2918190189805 wiaefildng | wiaefildae |  winefild
T | wumiaeta | nanfen | wuviiaeda | na1eTumwh) | nansdu(mwh) | Rasa(mwh)
RN (mWh) LAY (mWh) 07.00-17.00 | 17.00-07.00

5 3.8, 69 17.03 U. 23.895 0.256

65.9.69 | 09.07 u. 24.151 17.41 . 24.390 0.239 0.180 0.419
7 3.8, 69 07.01 u. 24.570 16.55 U. 24.947 0.377 0.250 0.627
8 1.4. 69 07.04 u. 25.197 16.59 u. 25.786 0.589 0.266 0.855
9 3.4. 69 07.05 u. 26.052 17.15 U. 26.615 0.563 0.248 0.811
108.8.69| 07.12 w. 26.863 17.25 . 27.437 0.574 0.209 0.783
11 8.8. 69| 07.02 . 27.646 17.04 U. 28.252 0.606 0.215 0.821
128.8.69| 07.01 w. 28.467 17.03 u. 29.021 0.554 0.221 0.775
13 8.8. 69| 07.43 . 29.242 17.02 U. 29.922 0.680 0.205 0.885
14 3.0.69| 07.18 u. 30.127 19.57 w. 30.401 0.274 0.152 0.426
1534.8.69 07.04 u. 30.553 17.02 U. 31.112 0.559 0.228 0.787
16 1.8. 69| 07.02 W. 31.340 17.01 u. 31.935 0.595 0.230 0.825
17 §.8. 69| 07.03 . 32.165 17.08 u. 32.773 0.608 0.267 0.875
18 1.8. 69| 07.01 u. 33.040 17.01 u. 33.715 0.675 0.253 0.928
19 #.8. 69| 07.02 . 33.968 17.00 u. 34.545 0.577 0.257 0.834
204.8. 69| 07.48 u. 34.802 17.46 . 35.363 0.561 0.184 0.745
21 3.8. 69| 07.02 4. 35.547 17.12 U. 35.691 0.144 0.195 0.339
228.8.69| 07.01u. 35.886 17.11 u. 36.511 0.625 0.221 0.846
233.8. 69| 07.02 4. 36.732 17.44 . 37.381 0.649 0.204 0.853
24 8.9.69| 07.03u. 37.585 17.01 u. 38.129 0.544 0.241 0.785
253.8.69] 07.01 u. 38.370 16.59 . 39.030 0.660 0.257 0.917
26 38.8. 69| 07.00 . 39.287 17.01 u. 39.885 0.598 0.203 0.801
27 3.8. 69| 07.07 . 40.088 16.45 . 40.255 0.167 0.240 0.407
28 1.8. 69 10.35 u. 40.495 17.03 u. 40.603 0.108 0.237 0.345
29 3.8. 69| 07.01 . 40.84 17.01 U. 41.424 0.584 0.229 0.813
30 8.8. 69| 07.01 . 41.653 17.00 u. 42.196 0.543 0.261 0.804
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