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91 rel 6111,1,1_11JATIAVik (W F) B2 ii2:1Mn minq 10 1,11PIT 
0 ct, 

3'litZ,ild'41..tilr1L2119E1.11,114`1 15 cm (360 kg/m2) 1,1,W."5 

wactilnlaiuvrt:hviun 5 cm (120 kg/m2) la<',1191'1111.1f19T 500 kg/m2  A/1LI,W)111.41.1 

r)riviuowpM-Zin6Y61Lvignlit F Lvinriii 2500 ksc LL 	E 	2.04"106  ksc 

nn 	k Airabj Lricu 	L C, =1.13 
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Llfr171-16714 	 1 	200 

2 ImAiliauSilii3i_11,alki,l,M1111-41] 91trILL1JLI642-K1141,11gil AB la:, CD 371Mr13.1M2 

4.5 LlaT f9T1)11,01qC1=11_716H1L11gflgt F1  LYITTLI 2500 ksc LLW,-; E s  

2.04"106  ksc 

P =500 kg 	 P=500 kg 

150 kg/m 
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497 13kg 

  

  

1273.44 kg 1526.56 kg 

  

  

12m 



4 cm 

1(  8 Cr-rHi  
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11VVI 3 ifriviamskLatn9117101 A307 4-anct,1 8 iirlikltilkuMM11,141] 3"I_JLI,T1911,1/01 15 ton 

irl1 35 (Wlqichitt 	 rgu 91Aluvalurim[AuelnloculutInmlivaln y-.  

.61 	 M d 
iirrinolALLiallAAkmnrAural9nntl.nwtoi = 	 (10 P11,1,L1,1U) 

/(d ,)2  

oi nvicLiquaTAA3411)16H1(ql_InToBitF_Im miu'311,Lilaunyin cu 

vdmik Tensile Stress ,Ft Shear stress,Fv Tensile Stress (fILLIA61,dr34.1), F; 

il 01 (ksc) (ksc) (ksc) 

A307 1615 1230 1960-1.6f, < 1615 

VIWItiLlAq 	111,VIOrlitlalt,iihT-.1r1F1Tra 12mm 15mm 19mm 22mm 25mm 29mm 

32mm 35mm 	38mm 

elitA 4 91vrnolLitmlitli lqovriinTI-SiTiluLosictqinl A'\ILL4m161,14Zti LLejuvinit-rvi(ovt6wili 

alln4n Wide Flange Ai(D111Lqi(a1.1911701 E70 316111r1M5'af_JA(D1-.1 12 413.4 

6H1MMIkalLyilriu 1470 ksc 

14 cm 18 cm  
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14.91Cchu,7111.nn 150 110 40 15 189000 
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FS =1.92 

 

Fa  = I FS 

 

Allowable Compressive Strength for Design 

Fy = 	2500 ksc Es = 	2040000 ksc Cc = 	126.9 

Mir 	Fa Mir Fa KIJr 	Fa KW 	I 	Fa 
11 	1497.3 

2 	1494.5 

3 	1491.6 

511 	1270.2 

52j 	1264.1 

53 	1257.9 _ 

101" 	898.1 

102 	889.4 

103 	880.5 

1511 	459.9 

1521 	453.9 

1531 	448.0 

154 	442.2 4 	1488.7 54 	1251.6 104 	871.6 

5 	1485.7 - 
55, 	1245.3 105' 	862.7 ........4._._ 155 	436.5 

156 	430.9 . 6 	1482.6 56 1239.0 1061 	853.7 . 
157 	425.4 7 	1479.4 57 1232.5 107 	844.6 

158 	420.1 

159 	414.8 
- „ 

8 	1476.1 58 1226.1 108 	835.5 

9 	1472.8 

10 	1469.3 

59 

601 

1219.5 

1213.0 

109 	826.4 

110q 	817.1  

1611 	404.6 

162 	399.6 
11 	1465.9 61 1206.3 1111807.9 . 

12 	1462.3 

13 	1458.6 
_ _ 

62 

63: 

1199.6 

1192.9 

112 	798.5 

113 	789.1 163 	394.7 

164 	389.9 

165 	385.2 

166 	380.6 

14 	1454.9 64 1186.1 114 	779.7 

15 	1451.1 _____65 1179.3  115 	770.2 _ 
16 	1447.2 66 1172.4 116 	760.6 

167 	376.0 

168 	371.5 

169' 	367.2 

170 	362.9 -- 
1711 	358.6 

172 	354.5 
_ -..---_-_,-- 

17 

18 

191 

20 

21 

22 

23 

24 
- 

25 

1443.3 

1439.3 

1435.2 

1431.1 

1426.8 

1422.5 

 1418.2 

1413.7 

1409.2 

67 

68. 

69 

70 

71 

72 

73 

74 

75 

1165.4 

1158.4 

1151.3 

- 1144.2 

1137.1 

1129.9 

1122.6 

1115.3 

1107.9 

117 	751.0 

118 	741.3 

119 	731.5 

201 	721.7 1 	.....„.„._- 
121 	711.8 

122, 	701.9 

123 	691.9 

1241 	681.8 
4. 	. 

1251 	671.7 

173 

174 

175, 

176 

177 

178 

179 

180 

181 

182 

183 

--,...-------4,-------, 

350.4 

346.4 

342.4 

338.5 

334.7 

331.0 

327.3 

323.7 ____„___ 
320.1 

316.6 

313.1 

261 	1404.7 76 	1100.5 1261
, 
	661.5 

27 	1400.1 _ 
28 	1395.4 

77 	1093.0 

78 	1085.5 

127 	650.2 

128, 	640.0 

291 	1390.6 

30 	1385.8 .„____  
31 	1380.9 

79 	1077.9 

80 	1070.3 _„__- 
81 	1062.6 

1291 	630.2 

130 	620.5 

131 	611.1 
4 - 

321 	1375.9 

33 	1370.9 

82 	1054.9 

83 	1047.1 

132 	601.8 

133 	592.8 

184 309.7 341 	1365.8 -.4 

	

84 	1039.3 . . 	........._ 	„.. 134 , 	584.0 

185 306.4 - 35i 	1360.7 85 	1031.4 135 i 	575.4 

186 
4 
, 	303.1 36 	1355.5 86 	1023.5 1361 	567.0 

37 	1350.2 
- 

38 	1344.9 ._„ 

87 	1015.5 

88 	1007.4 
_ 	1371 	558.7 

138, 	550.6 

187  299.9 

_ 188, 296.7 

189 .. 293.6 - 39 	1339.5 89 	999.3 13
r_  

9i 	542.7 4 
190 

191 

192 

193 

194 

195 

196 

197 

1981  

199 
...---,____  

• 290.5 

287.4 .... 	. 	...... 
284.5 

281.5 

278.6 

275.8 

273.0 

270.2 

267.5 

264.8 

	

40 	1334.0 

	

___, 41 	1328.5 .... . .__„,„. . 

	

42 	1323.0 

	

43 	1317.3 ___ 	----_-.,--- 

	

90 	991.2 

	

91 	983.0 , 	„„..„..,....- - 	, 	.,.... 	... 	, 

	

92 	974.8 

	

93 	966.5 ---- 

i 	535.0 140/ 

	

141 	527.5 

	

142 	520.1 

	

143 	512.8 -- . 
44 	1311.6 

45 	1305.9 

94 	958.1 

95 	949.7 

144 	505.7 

1451 	498.8 

46 	1300.1 

47 	1294.2 

96 

97 

941.2 

932.7 

146! 	492.0 

'a--  1471---------i-----  
48 	1288.3 _-...._ 98 924.2 1481 	478.7 

49 	1282.3 99 915.5 1491 	472.3 
200 	262.2 501 	1276.3 100 906.9 15& 	466.1 



mri ill  5 

nificrwan 11 

1
r  rx ry  

Sx  

V11.  I I .4 4i11. 1111. gru.3  

26,200 17.5 10.1 3,840 

23,800 16.8 9.75 3,540 

22,400 17.5 10.1 3,330 

20,000 16.7 9.65 3,030 

18,900 17.3 10.1 2,850 

16,300 16.6 9.54 2,520 

7,210 16.9 7.28 1,980 

6,240 16.7 7.21 1,740,  

1,740 16.8 454 1,190 

1,450 16.7 4.48 1,010 

16,000 15.3 8.90 2,670 

14,400 14.7 8.53 2,450 

13,600 15.2 8.84 2,300 

11,800 14.6 8.43 2,050 

11,200 15.1 8.78 1,940 

9,380 14.4 8.33 1,670 

3,650 14.6 6.00 1,280 

3,090 14.5 5.92 1,100 

984 14.7 3.95 775 

792 14.5 3.86 641 

7,730 13.2 7.57 1,540.  

7,100 12.6 7.26 1,440 

6,750 13.1 7.51 1,360 

6,240 13.0 7.51 1,270 

5,520 12.5 7.16 1,150 

1,900 12 4.77 893 

1,600 12.5 4.71 771 

508 12.4 3.29 481 

442 12.4 3.29 424. 

411211f1 

400 x 400 

400 x 300 

400 x 200 

350 x 350 

350 x 250 

350 x 175 

300 x 300 

300 x 200 

300 x 150 

umun 

36.7 300 150 6.5 

I  32.0 298 149 

200 
197 

172 
168 
147 
140 

159 
156 

137 
131 
115 
106 

49.6 
41.4_ 

406 
400 
400 
394 
394 
388 

A 

390 

386 

356 
350 

350 
344 
344 

338 

400 

396 

304 
300 
300 
298 
294 

298 
294 

403 
408 
400 
405 
398 
402 

ft71MM 11ZUZ A' 

B \- 	 121011 
t1 	t2 

300 
299 

352 
357 
350 

354 
348 
351 

175 
174 

301 
305 
300 
299 

302 

201 

200 

16 
21 
13 

18 
11 
15 

14 

19 
12 
16 
10 
13 

11 
15 
10 
9 

12 

9 14 
8 12 

1121. 

24 
21 
21 

18 
18 
15 

22 
19 

19 
16 
16 
13 

13 
11 

22 

22 

1111. 

22 
22 
22 

22 
22 
22 

16 
16 

14 
14 

18 
18 
18 
18 

18 

13 

onj.2 

254.9 
250.7 
218.7 
214.4 
186.8 

178.5 

136.0 
120.1 

134.8 

134.8 
119.8 
110.8 
107.7 

52.68 

83.36 13,300 
72.38 11,300 

46.78 7,210 
6,320 

112 
91.0 

514 
466 
450 
417 

365 

189 
160 

67.7 
59.3] 

sr  

%11.3  

1,300 
1,170 
1,120 

985 
951 
809 

481 
418 

174 
145 

909 
809 
776 
669 
646 

534 

292 
248 

. 

107 
94.3 

106 
106 

94.0 
87.0 
84.5 

65.4 

56.8 

66.0 

56.6. 

79.7 
69.2 

340 
336 

350 
346 

200 
199 

250 
249 

10 

9 

8 
7 

7 
6 

9 
8 

16 
14 

11 

9 

17 
15 
15 
14 

12 

14 
12 

20 
20 

20 

20 
20 
20 

20 
20 

18 
18 

202.0 
198.4 
173.9 
166.6 
146.0 

135.3 

101.5 
88.15 

63.14 

84.12 
72.16 

Ix 

Nu.4 

78,000 
70,900 
66,600 
59,700 

56,100 
49,000 

38,700 
33,700 

23,700 
20,000 

47,600 
42,800 
40,300 
35,300 

33,300 
28,200 

21,700 
18,500 

13,600- 
11,100 

23,400 
21,500 
20,400 
18,800 
16,900 
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Willailli UM j 	. 
1.1461 I 1 y rx ry Sx S y 

1  12 

fin/11. UM. UV. MI 1,11.1. lat. f9 .2  V14.4  cif11.4  %U. TN. c1$ J.3  9511.3  

82.2 250 v  255 14 14 16 104.7 11,500 3,880 10.5 6.b9 919 304 

72.4 250 250 9 14 16 92.18 10,800 3,650 10.8 629 867 292 
250 x 250 66.5 248 249 8 13 16 84,70 9,930 3,350 10.8 6.29 801 269 

64.4 244 252 11 11 16 82,06 8,790 2,940 10.3 5.98 720 233 

250 x 175 44.1 244 175 7 11 16 56.24 6,120 984 10.4 4.18 502 113 

29.6 250 125 6 9 12 37.66 4,050 294 10.4 2.79 324 47.0 
250 x 125 25.7 248 124 5 8 12 32.68 3,540 255 10.4 2.79 285 41.1 

65.7 208 202 10 16 13 83.69 6,530 2,200 8.83 5.13 628 218 

200 x 200 56.2 200 204 12 12 13 71.53 4,980 1,700 8.35 4.88 498 167 

49.9 200 200 8 12 13 63.53 4,720 1,600 8.62 5.02 472 160 

r 	  
200 x 150 30.6 194 150 6 9 13 39.01 2,690 507 8.30 3.61 277. 67.6 

21.3 200 100 5.5 8 11 27.16 1,840 134 8.24 2.22 184 26.8 
200 x 100 18.2 198 99 4.5 7 11 23.18 1,580 114 8.26 2.21 160 23.0 

175 x 175 40.2 175 175 7.5 11 12 51.21 2.880 984 7.50 4.38 330 112 

175 x 125 23.3 169 125 5.5 8 12 29.65 1,530 261 7.18 2.97 181 41.8 

175 x 90 18.1 175 90 5 8 9 23.04 1,210 97.5 7.26 2.06 139 21.7 

150 x 150 31.5 150 150 7 10 11 40.14 1,640 563 6.39 3.75 219 75.1 

150 x 100 21.1 148 100 6 9 11 26.84 1,020 151 6.71 2.37 138 30.1 

150 x 75 14.0 150 75 5 7 8 17.85 666 49.5 6.11 1.66 88.8 . 13.2 

125 x 125 23.8 125 125 6.5 9 10 30.31 847 293 5.29 3.11 136 47.0 

125 x60 13.2 125 60 6 

r 

 
8 9 16,84 413 29.2 ';4.95 1.32 66.1 9.73 

100 x 100 17.2 100 100 6 8 10 21.90 383 134 4.18 2.47 76.5 26.7 

100 x 50 9.30 100 50 5 7 8 1.1<' 85 187 14.8 ,.) . ' 98 1.12 37.5 5.91 
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aqn piqiillnusikallaiLlicu 0.60 F y  

7.17 x106  Cb/ i 	35.85x106  Cb  

rT 
( 	

F F y  	y  

2 
1 b  
K., 

3 107.56 x106  Cb  

F y O,'  rTY  
iFy  

843.6 x103  C, 
Fb = 

6 
VLIFIV1,11W111Vall1,1,111JA111 

4. intratonigaumlociaitvarli 
4.1 015"TiZtOLIT111A12111 (1) viluninn-ntriliontvnloiniil 

=  	t 2 	 1,1= 	1, = 
7.17 x106 

 rT 
VFy 	 d 

637.2 b f 	 1.406 x106  
Fy  

Fy  
Af 

Al  = Aw  =(d —2t 1  )t 	rT  = 

  

 

A 
A + 

6 

   

riictium1,41Fiqpirilm 

lc 	= min Li= 

1 (lc 	 Fb  = 0.66 Fy  

lc  (1 (1„ 	Fb  = 0.60 Fy  

l ) l„ 

1„ 	=lmax  

     

     

1 
	

35.85 x106  Cb  

rT 
	 F, 

11.95x106  Cb  
Fb  

lli rT )  

= 
843.6 x103  C, 

Fb 	
 

1 d A f  

aanFiliptimikvika41,thrvu 0.60 F y  

Cb  =1.75 +1.05 

	

( M 	\2  

	

+ 0.3 1 	< 2.3 

(A/ 
t0101 	1  iiPir1i;t1141JWILCID M, u 	M 2  ilLat1111J1AJL11i1D141911,1 (Double curve) 

Cb  =1.13 
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; 4 2 onfroVa9Jniitri4Lont (Local Buckling) Sh 	cri iniqfilqnninliiilLonftwaviitc7 

alik4criiinrin-ntilAtsrunwent.wilunIcraill:aniVigilq1110111111,9Agil) 

fl. 0-11TRAZIJ6'g (Web) 

d, 5366  
	 onimvatinqqtrilknitivaanviialil 

t,, 	.\IFy  

—d  ) 5366  A''@41.1i4111.1.01,11A1:11X01,1411 (0111,0\711141=1761 t1AlnigUrI) 
t i4, 	VT; 

T. nt-mocuilin (Flange) 

Compact section 

Fb  

Noncompact section 

Fb 

1)I 	(  545  

2 t f 	 .\IFy 

= 0.66 Fy  

545  b1  796  

,v Fy  2 t f 	 Fy  

( 	 b, 	 
= Fy  0.79- 	0.000238 	 Fy  

2f 

Thin section 
796  bf  

K,\IFy 	2 t f 

Fb 	= 0.6 Fy  Qs  

796 bf  14'76 

liFy  2 t f 	
I 
Fy 

1476 b. qtiov  

\IFy  2 t 
Q, = 

1.406 x106 
( 	\ 2 

2t 
f 

= 4-0 	21 	
b  

	 qzlo 
 

2t I 	Y  



mr-riri 9 

IruovedlcunlvaianLLIJIJA111-1M11,14/1 (WE) 

in-61  	0.15 liviim-litugurruriFilirfav 66' lu1n66r11dlaiileap1tatlian46 qz,d 
Fa  

	

fa  + fb 
	

1.0 
Fa  F, 

2. rmil fa 	0.15 Vliatill.L141,614gLillInIakt111.111,1g VAPVZ11111q1,11,igtiMlilt123.1 
Fa  

2 nq6inlarn4giadnlqi,Fintliarug'gra 

elicti 1 I341,34aiiintilvantuildwurfiinigu 

	

fa  + f b 	1.0 
Fb  

nit iSi 2 INartaiointillouriounitairtinigu t 

fa  ± fb C„,  

Fa  Fb  fa  
Fel  

il tom 	Fa 	Fiz 	Allowable axial stress 

Fb 	Alta 	Allowable bending stress 

7r 2  E 12 
Aita 	Allowable euler stress = 

Cm 	 Coefficient factor Rtvatiniunwawirrival joint iimt, 

lmiiAcugirruflitativihiguvrtileivalImA/Tradm 

t Case 11,aiiinlii,n'kurvig Ilwmetaigu (No-sway) 

C M1  = 0.6+ 0.4 	0.4 m  
M2 

	 LT.Ftitign 

M2 

LOA yrillyY-m intibratinitflut 31 	 lArau 

= 0.85 	nqt-iniwlanucticu 

C, =1.00 	rmairdwitillcutivoin 

Case 2 finiqt,p4acali 11w-Avinigu (Sway) 

= 0.85 	nl-iihiwitfilow,licuLmqvutrmin 

(KL if 23 



= d2  
2(b + d) 

b2  
X 

 2(b + d) 

X = 
b2 

2b +d 

d2 

2b +d 

10. 	x 

S = bd + d2 
6 

S = 2bd + d2  
3 

8b3  +  6bd2  d3  
12 

b4  
2b + d 

b3  + 6b2d + 8d3  
12 

1p 

1p  

d4  
2d + b 
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