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4 eft 	 132 	Live load=500 kg/m2  

Slab load=500 kg/m2  
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P 90 T 
	 compact section 

A36 steel 

W 300x94 

(A, = 120 cm,2  r, = 13 cm., S, = 1360 cm ') 

vsltifi 1 

121'14 1 ql'atrLL1Jt1Frr0wAn WF (31) iningnmig 10 LIWIS TOMIJS2Flq2001TA161,111111 

Ailltifrall,12011110611i111 hiliumtunlivIviebaci114142 20 cm la:,114/1111109S 400 

kg/m2  kLiml,tard firrmaqn.antiPnwAgMAt Fr lei-1J 2500 ksc LLK, E 

Ltim-Tu 2.04*106  ksc ClalkamitranAmtionnstrilvirA-tAlitTna  L   Ltw.L.mstilmmta 
300 

eiglatniiittllnstqin 6', =1.13 

0 0 

2 	4211AdVliallaatmsloAlnirb.ii1I hii.L51&11.411u P 11,91:a11,1-114Afri M humml 
9, 	.4 

illirt0/2111110E0TTIATiliThir01111,01,1 y legisimanAgim_lwama-Tuttlainkill fr]fl4 

as ASD (12111,0111)/iitt11416141,140151111,00,011:MULS1kAY03411XISHTTU 4.2 m 

Flt-unnikali,vtgrigt F tvigntJ 2500 ksc ttar E, elrilfTU 2.04*106 Icsc 
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eQl)ntak Tensile Stress ,Ft Shear stress,Fv Tensile Stress (71665'16i1614S-al), Ft' 

titOl (ksc) (ksc) (ksc) 

A307 1615 1230 1960-1.6 ,I,‹ 1615 

11141t111,1q voonvalasku,4urninnynail 12mm 15mm 19mm 22mm 25mm 29mm 
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111811 4 Sliatn1,11.11111141P1111615v6UlkalilliffirMIRIE1.1111-a E70 11'645v8E41662111TIJA11.1rJU (Over- 

hanged beam) 3"1.1111Vilinnit,T1E1 2600 kg/m G.1-41.621A111,1Stl flildrhalULIAgn Wide 

Flange Tee (An WF 11fr161) cumkoltiltaWilial'161Agfl WF PIE160016:111'61/1611ca E70 ;1'6 

F 6111r 1J 1470 ksc 

W 350'350'12'19 
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Design Colurkn 	 Total slab load=240 kg/m2  

3m 	• 	3m 

V115"111.1g1911FilVIIOULLSAfallilIlt11,ei 01211111fr151114 Qn. Lorlitticucl,Th 

thanvilatj 
V1,104.1611A-G1 

villyini9uLtil 

;11 	(ksc) 

1,111t11.1.5160 

(ksc) 

Vliti Loll:eau 
A' 

1.110U1SIMI 

(ksc) 

ta.iGIXtill.th  

F19-13.11 21M114 

(ksc) 'JIM G11 idl n 

Vitlif*aarin 60 45 12 6 78900 

1811,idt‘ifiU 80 60 16 8 94100 

1.31jaifithunfirN 100 75 22 10 112300 

liillibal 120 90 30 12 136300 

YlULLIANaJin 150 110 40 15 189000 

rinswantwumWtikisanitlu Simple Beam 

nlitatniannainjurarria (u Tt cup nni.) 

LI d 12 	f, F, 

Lid >12 	L F,(1.33 L 	d) 
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F.S =
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3( KL r 	17 KL r.1 

3 8 \  Cc. 	8 \  CC  

Fa  = Fa ! FS 

n2c KL/r Cr  
71.2 E  

FC   = (KL, 	
r)2 

F.S =1.92 

= F„ IFS 

KL/r Cc  

FC 	
[
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1( KL 

Allowable Compressive Strength for Design 

Fy = 	2500 ksc Es = 	2040000 ksc Cc = 	126.9 

KUr 	I 	Fa KUr Fa KIS 	Fa Kik Fa 

1 1497.3 51 1270.2 101 	898.1 151 459.9 

2 1494.5 52 1264.1 102 	889.4 152 453.9 

3 1491.6 53 1257.9 103 	880.5 153 448.0 

4 1488.7 54 1251.6 104 	871.6 154 442.2 

5 1485.7 55 1245.3 105 	862.7 155 436.5 

6 1482.6 56 1239.0 106 	853.7 156 430.9 

7 1479.4 57 1232.5 107 	844.6 157 425.4 

8 1476.1 58 1226.1 108 	835.5 158 420.1 

9 1472.8 59 1219.5 1094 	826.4 159 414.8 

10 1469.3 60 1213.0 1101 	817.1 160 409.6 

11 1465.9 81 1206.3 111 i 	807.9 161 404.6 

12 1462.3 62 1199.6 1124 798.5 162 ' 	399.6 

13 1458.6 63 1192.9 1131 789.1 163 	394.7 
	1 	__ 

	

1141 	779.7 

	

___.„.____ 	___ 

	

164 	389.9 14 1454.9 64 1186.1 

15 1451.1 65 1179.3 1151 	770.2 165 	385.2 

16 1447.2 66 1172.4 1161 	760.6 166 	380.6 

17 1443.3 67 1165.4 1171  751.0 167 	376.0 

18 1439.3 68 1158.4 118 741.3 1 168 	371.5 

19,  1435.2 69 1151.3 119 731.5 169 367.2 

20 1431.1 70 1144.2 0 	721.7 170 
....._ . 	_ 

362.9 
-- 

21 1426.8 71 1137.1 121 	711.8 
_--.1.._ 

171 358.6 

22 1422.5 72 1129.9 122 	701.9 172 354.5 

23 1418.2 73 1122.6 123 	691.9 173 350.4 

24 1413.7 74 1115.3 124 681.8 174 346.4 

25 1409.2 75 1107.9 125 671.7 175 342.4 

26 1404.7 76 1100.5 126 661.5 176 338.5 

27 1400 .1 77 1093 .0 127 650.2 177 334.7 

28 1395.4 78 1085.5 128 	640.0 178 331.0 

29 1390.6 79 1077.9 129 630.2 179 327.3 

30 1385.8 80 1070.3 130 620.5 180 323.7 

31 1380.9 81 1062.6 131 611.1 181 320.1 

32 1375.9 82 1054.9 132 601.8 182 316.6 

33 1370.9 83 1047.1 133 592.8 183 313.1 

34 1365.8 84 1039.3 134 584.0 184 309.7 

35 1360.7 85 1031.4 135 575.4 185 306.4 

36 1355.5 86 10235 136 567.0 186i 	303.1 

37 1350.2 87f 1015.5 137 558.7 187 	299.9 

38 1344.9 88 1007.4 1381 	550.6 188 	296.7 

39 1339.5 89 999.3 139 	542.7 1891 	293.6 

40 1334.0 90 991.2 140 	535.0 1901 	290.5 

41 1328.5 91 983.0 141 	527.5 1911 	287.4 

42 1323.0 921 	974.8 142 	520.1 192 284.5 

43 1317.3 93 	966.5  14 	512.8 1 193 2815 

44 1311.6 94' 	958.1 144 	505.7 194 278.6 

45 13059 95I4. 	9497 145 	4988 1951 	2758 

46 mai 96 9412 1461 
	

492 0 1961 	273D 

47 1294.2 97 932.7 147
1 
	485.3 1971 	2702 

48 1288.3 98. 	924.2 148; 	478.7 1981  267.5 

49 1282.3 99 	915 5 
t - 

149I 	472.3 264.8 1991 
--.= 

50 12763 100, 	906.9 150; 	466.1 2001 262 2 
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G A  
GO 

50.07 

GB  

GC) 
r 50.0 
r 10.0 
- 5.0 
▪ 3.0 
- 2.0 

▪ 1.0 
- 0.8 
- 0.7 
- 0.6 
- 0.5 
- 0.4 

- 0.3 

- 0.2 

- 0.1 

- 0.9 

- 0.7 
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tunt6-monowntuln5141ouillillif1110Q11401141114 610L100411D111 Alignment 

GA  

3°- 
100.0 - 

cc 
K 

7 i8:8 

GB  

- °goo 
50.0 
30.0- 5.0 

2.  20.0 - - 4.0 0 
10. 

10.0 - 3.0 
8.0 - - oce 
7.0 - - 7.0 
6.0 - - 6.0 
5.0 _ - 5.0 
4.0 - 2.0 - 4.0 

3M - 3.0 

2.0 - 2.0 
- 1.5 

1. 
- 	1.0 

0 

0 - 1.0 o 

(b) 

auttilaanowribilmliiowihiiiiotanaihA ItUr6INVID111 Alignment 

E(/ 00/ 
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4 
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BB I 	BB 

c2 
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signer wan ti  

114111 
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111111111 A B 

11111.01111 UM:. 

r 

x 4 
111811 1 1 r rx  ry  sz S r 11 t2 

units. un. un. un. nu. Mt 401.2  1171.4  114.4  in. IP. 1111.3  1111.3  

286 912 302 18 34 28 364.0 498,000 15,700 37.0 6.56 10,900 1,040 

900 x 300 243 900 300 16 28 28 309.8 411,000 12,600 36.4 6.39 9,140 843 

213 890 299 15 23 28 270.9 345,000 10,300 35.7 6.16 7,760 688 

241 808 3027  16 30 28 307.6 339,000 13,800 33.2 6.70 8,400 915 

800 x 300 210 800 300 14 26 28 267.4 292,000 11,700 33.0 6.62 7,290 782 

191 792 300 14 22 28 243.4 254,000 9,930 32.3 6.39 6,410 662 

215 708 302 15 28 28 273.6 237,000 12,900 29.4 6.86 6,700 853 

700 x 300 185 700 300 13 24 28 235.5 201,1300 10,800 29.3 6.78 5,760 722 

166 692 300 13 20 28 211.5 172,000 9,020 28.6 6.53 4,980 602 

175 594 302 14 23 28 222.4 137,000 10,600 24.9 6.90 4,620 701 

600 x 300 151 588 300.  12 20 28 192.5 118,000 9,020 24.8 6.85 4,020 601 

137 582 300 12 17 28 174.5 103,000 7,670 24.3 6.63 3,530 511 

134 612 202 13 23 22 107.7 103,000 3,180 24.6 4.31 3,380 314 

600 x 200 
120 606 201 12 20 22 152.5 90,400 2,720 24.3 4.22 2,980 271 

106 600 200 11 17 22 134.4 77,600 2,280 24.0 4.12 2,590 228 

94.6 596 199 10 15 22 120.5 68,700 1,980 23.9 4.05 2,310 199 

500 x 300 
128 488 300 11 18 .. 26 163.5 71,000 8,110 20.8 7.04 2,910 541 

114 482 300 11 15 26 145.5 60,400 6,760 20.4 6.82 2,500 451 

103 506 201 11 19 20 131.3 56,500 2,580 20.7 4.43 2,230 257 

500 x 200 89.6 500 200 10 16 20 114.2 47,800 2,140 20.5 4.33 1,910 214 

79.5 496 199 9 14 20 101.3 41.900 1,840 20.3 4.27 1,690 185 

124 440 300 11 18 24 157.4 56,100 8,110 18.9 7.18 2,550 541 
450 x 300 

106 434 299 10 15 24 135.0 46,800 6,690 18.6 7.04 2,160 448 

450 x 200 
76.0 450 200 9 14 18 96.76 33,500 1,870 18.6 4.40 1,490 187 

66.2 446 199 8 12 18 84.30 28,700 1,580 18.5 4.33 1,290 159 

605 498 432 45 70 22 770.1 298,000 94,400 19.7 11.1 12,000 4,370 

400 x 400 415 458 417 30 50 22 528.6 187,000 60,500 18.8 10.7 8,170 2,900 

283 428 407 20 35 22 360.T 119,000 39,400 18.2 10.4 5,570 1,930 

232 414 405 18 28 22 295.4 92,800 31,000 17.7 10.2 4,480 1,530 
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111011 IX 1y rx  fir SX Sy B 
Li 

nn/L. LL. int ma. int SILL 1111.2 vim .  4 g/m.4 •11/1. YU. YU. 3  %Si. 3  

200 406 403 16 24 22 2541 78,000 28,200 17.5 10.1 3,840 1,300 

197 400 408 21 21 22 250.7 70,900 23,800 16.8 9.75 3,540 1,170 

• 172 400 400 13 21 22 218.7 66,600 22,400 17.5 10.1 3,330 1,120 

400 x 400 168 394 405 18 18 22 214.4 59,700 20,000 16.7 9.65 3,030 985 

147 394 398 11 18 22 186.8 56,100 18,900 17.3 10.1 2,850 951 

140 388 402 15 15 22 178.5 49,000 16,300 16.6 9.54 2,520 809 

107 390 300 10 16 22 136.0 38,700 7,210 16.9 7.28 1,980 481 

400 x 300 94.3 386 299 9 14 22 120.1 33,700 6,240 16.7 7.21 1,740. 418 

66.0 400 200 8 13 16 84.12 
e 

23,700 1,740 16.8 464 1,190 174 

400 x 200 
56B , 396 199 7 11 16 72.16 20,000 1,450 16.7 4.48 1,010 145 

159 356 352 14 22 20 202.0 47,600 16,000 15.3 8.90 2,670 909 

156 350 357 19 19 20 198.4 42,800 14,400 14.7 8.53 2,450 809 

137 350 350 12 19 20 173.9 40,300 13,800 15.2 8.84 2,300 776 

350 x 350 131 344 354 16 16 20 166.6 35,300 11,800 14.6 8.43 2,050 669 

115 344 348 10 16 20 146.0 33,300 11,200 15.1 8.78 1,940 648 

106 338 351 13 13 20 135.3 28,200 9,380 14.4 8.33 1,670 534 

79.7 340 250 9 14 20 101.5 21,700 3,650 14.6 6.00 1,280 292 

350 x 250 69.2 336 249 8 12 20 88.15 18,500 3,090 14.5 5.92 1,100 248 

49.6 350 175 7 11 14 63.14 13,600 984 14.7 3.95 775 112 

350 x 175 
41.4, 348 174 6 9 14 52.68 11,100 792 14.5 3.86 641 • 91.0 

106 304 301 11 17 18 134.8 23,400 7,730 13.2 7.57 1,540 514 

106 300 305 15 15 18 134.8 21,500 7,100 12.6 7.26 1,440 466 

300 x 300 94.0 300 300 10 15 18 119.8 20,400 6,750 13.1 7.51 1,360 450 

87.0 298 299 9 14 18 110.8 18,800 6,240 13.0 7.51 1,270 417 

84.5 294 302 12 12 18 107.7 16,900 5,520 12.5 7.16 1,150 365 

65.4 298 201 9 14 18 83.36 13,300 1,900 1213 4.77 893 189 

300 x 200 56.8 294 200 8 12 18 72.38 11,300 1,600 12.5 4.71 771 160 

36.7 300 150 6.5 9 13 48.78 7,210 508 12.4 3.29 481 . 	67.7 

300 x 150 32.0 298 149 5. 6,320 442 12.4 3.29 424.  59.3 
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( C Fb  = 0.66 F, 

lc  (1(1„ 	Fb  = 0.60 F, 
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unge; 	1)1„ uuncy's-isnrittiFtift 

7.17xio6 Cb 	1 	35.85 x 106  Cb  
n.   ( 	 ( 

F, 	r 	F, 

	

[2 	F(1 rr )Z  
Fb  — 

3 107.56 x10" Ch 
F  
 ). 

843.6 x 103  Cb  
Fb  = 	  

Id Ai  

Cicar;111111011,6017e413.11fi11 	0.60 F.  

35.85 x106  Cb  

F .  

=
11.95x1o6  Cb  
	rT 

T Y 

F1, = 
843.6 x 103  Cb  

Id Al  

CignFirttnimusikaasitilu 0.60F, 

Cb  =1.75+ 1.05 

91. 
	1 )  

rT 

TFFIY A412 	)11P111.111,ttntlil M i  lar, M 2  VILAItIviLnuivrsuriu (Double curve) km   

nuTan-nammthintifitllnitsit, 	Cb  =1.13 
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Noncompact section 

wutTii 10 

4 2 0-l11SIIStin-niti41,Mr. (Local Buckling) viunisilaintnnistri461liniavraii 

(13.1frio4Ciaintnniiiri4LnivatritchunnirViCianLansinninlimgn) 

n frivrivatnal (Web) 
d 	5366  mayaunitiriuntwaiiinfrittil 
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d 5366  
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41. 61Saa21avlin (Flange) 
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= 0.66 Fy  

796  b 
Thin section 	 r   ( ' 

vF, 2 t i  

Fb 	= 0.6F, Q, 
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in4 796  bf  1476  svtoi Q, =1.415 –0.000521 	 F, 
\IF, 	2 t , 	F, 	 2 t ;  

1476 ( 	vmdloT 
b, 	 1.406 x106  
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6 inivratalianisvanwinorna-Lantvivn (WF) 

1. nnili fa 5 0.15 livirmiALLInunticiFirril,av 11,141,1,1111,1111113481f4afritat1163411fri ad  

	

fa  + fb 	
2C. 1.0 

Fb 

_el fa 2. niva 	?_ 0.15 litainusitlymnuileafriatiturug aillAmnismth£11.1.1191U9N 

1,14111.iillial1.1 2 nitilarminwcur-ninFintuuraa 

nsciallii 1 TIJ61114 	Wilhi7ialt141471111 

fa  + fb  

0.6F, F6 

MITA 2 I3-11,341.aciifritIloiiiinfltlintiltiftniTU 

	

fn + fb C„, 	1.0 
F Fb 1_ fe, 

F, 

~t1fJV1 	F° 	Ate 	Allowable axial stress 

Fb 	raita 	Allowable bending stress 

Ale 	Allowable euler stress = 
7r 2 E 12 

(ICL 02 23 

C„, 	Alta 	Coefficient factor 101111V7e t (11 SA@ 11.71111@1 joint 66at 

cin9°ltladnnuinGlt&16&11Ja 

timmulfralnimutuvntrii.galiirsasi A l C„, OrdiaTit 

Case 1 tairrisLAtatil 9 tlaid'utu (No-sway) 

fJ65JtN ithl61JUFillitibntJaem 

C = 0.6 + 0.4 M 0.4 
M 2 

M' autnn 67J ]e 1I 1~u~auV161611u~F746[14Ja  
Amt 

C „ = 0.85 	nurtlaianwths 

C =1.00 	risehlairavutnnei 

Case 2 iinig64fau'il 9 dalt,41.1A714 (Sway) 
C„, = 0.85 	nseratlanufivaitmatumumain 

1.0 
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I ___1 
r-b-i 

s 	d 
6
2  7-- -- 

= e 
S T  

S = bd 

s 	4bd + d2  - 

d3  1 	=  
P 	12 

d(3b2 -I- d2) 1 - P 	6 

1 	b(3d2 + b2) - 
--T 

d 
..__F P 	6 

(b + d)4  - 6b2d 2  1  _ 4. 	 d 2  _ hi 	
—I 	3;  Y 	 = 2(b 	d) 

ll:Lc 
— 	 + 

s 	d 
1 

1---. b-1 - 	62  
6 

S . bd + di 
6 

2bd + d2 s 

P 	12(b + d) 

8b3  + 6bd2 + d3  / 	_ 
x 2(b + d) 

1 rx 
b2  P 	 12 

b4  L by 	 X = 
L__ 	 2b + d 

b  6. 	L_Ei 	1 	 d2 ,,- 
2b+d 
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