
AtlIZIFIgli71.WIZFC4 

Arali1.1W1f1/19F1 1.151241f11Mtlrairlbl 2 r115‘Arn.1-1 2557 

iilft 15 1^1t1141-11fill 2558 	 rdN1 13.30-16.30 U. 

56n Timber and Steel Design (220-412,221-412) 	 11)it121(81i VTrWi14 

14,?Iv1,1 Nm.van't 

ncilmluniffivii N1417101 RD rinnisavu 2 nimnivinEn Ligtaliimmluswirrii)293m 

611D-Arlfi 	  

4141491 

III ..MVa 1. llnlall  4 tra F1t161.4d513.140 AL/11141d A'11,1,A011,10115-11111'llti'll 

2. 11 Vit'l (13.1513.11.1f1)1.14EIJANfr1519ft1Al3lMT1111n1icitilVilval3.i (ritl4Milrailq) 

3. 1.1'Aiiiivnallnilt8,11,1441),MA1vvainim1.4U 

4. 1l/i13.i1enittlA151V1 L'illihl4t111191P9L)1A E 

5. MitlnfriliMillAtlAMLfiTlAY,M1171M 

6. lAtila n14544114A3.10A'ln13.iYin141 

7. n5.',91111ViatiLlAni,Maa10146rAthIttfaviri3.1c1tTir15'601:AtU 

8. 1)1'15.rofiu 1,114.134iiltrallfrri valeVulaiNotu 

9. trnPnWlif19411103MR24770t/R10711.1nitrjR0'3/711DVVOlanithitifioiT 

onTINIAt'LL111.1 

trd`rill  FI:.',1,1111,011.1 IA 

1 10 

2 10 

3 10 

4 10 

SrAl 40 



1 

 

P=150 Ton 

M=15 Ton-m 

Kx=1.92 

M=15 Ton-m 

P=150 Ton 

;Dill  1 Oil 6%1M11.1114L-111°11@ USN LIAM Sway 

P aazianant4N 
cL- 

1,101] 1,ffldilkIETTIYINII1111NanurrnIrin9u cti 
od 

11/114 y W@@TIL6IJIJ6N-1 	 ASD 

riiWi.Aviiinbzhi6-mnfy-rnhz,RriNa 

K 	1.92 m q‘lt103.1117111@.91,1,1gr16'@ 

F . 1,1hr11l 2500 ksc 660:1; E 	/1-1J 

2.04*106 ksc 

Sway 

Cm=0.85 E tr) 

 

eiiivffi 2 ifrvigont.n itniicro) A307 411,au 8 FMMIlt_11A'11,110111141] 41011111,A1M66th.41110111114 3 I.) 

66T1n=q1u 300 kg/m 91AnIntuvinnnmt,hesinuviutinm16n1zA'nt,n&ya fnvictaiGNI,L54111.44A 

M d 
6nUrd,i(N9nntl.ncol P = 	 

i )2  

k11)11.11,041tit3.11191,16/raliqiinnikari011,61JUI11,511,1,11111111,4 

epiiirmiPi(a Tensile Stress ,Ft Shear stress,Fv Tensile Stress (17.1LoAgm,614.1), F: 

ri) (ksc) (ksc) (ksc) 

A307 1615 1230 1960-1.6 f, < 1615 

1114/MIJNAilLflh`D.rlfr1SSTIZ1 12mm 15mm 19mm 22mm 25mm 29mm 32mm 

35mm LL&L', 38mm 

5 cm 
X 

5 cm 
X 

 

o 0 
o o 

  

     

W= 300 kg/m 
15 cm 

    

    

O 0 

  

      

       

10 cm 
X 

5 cm 

   

3m 

 

O 0 Detail A 

(Fixed Support) 

     

20 cm 

Detail A 
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illnffill,LIJULM6Fitnk (iitik 	nvi3.1.) 

Lid 12 	f, 5_ F, 
3m 

35 

Fc. 	141:m1,0\961iltfaafr113,1 

2m 	nni 

Lid >12 	f, 5  F, /1.33 
/Id 

 

wilicrid  2 

6g2  c1 3 91rafatlLLIJUI1141Wil'al7MAtailAiMMAaPlillM E70 I11e lvauka1mr111H11,S114 (Over-hanged beam) 

9, 0  
1,11/11,Innsc.-,slu 2600 kg/m A-,nalal.,11_1MTLAJW,IJULWasin Wide Range Tee (l& WF mo1d1) Qnfr-vaL6n3-.1 

111JIA'11,1Agn WF AquMMA'a3,1111:01E70 Ales  F, nth fill 1470 ksc 

W 350*350*12*19 

          

     

W
 3

5
0
*3

5
0

*1
2
*1

9
 

 

El 	2600 kg/m 
II 

 

       

       

WT800*300*14*26 

 

         

  

WT800 300*14*26 

 

OE,  

 

        

3.0 m 

 

          

Section A-A 

v 
ton 4 @NI n 	fr113/41,111,1,1,0 ABC 1,1,NZLO-11,3Uilf1711JV 3 LaNnfil'iLima., B q-,ILLomiuziJImifiTzinivIvtaaz 

milyalvvirri 200 nnNI.u. (LL+DL) filwalAilarvitawillauulgLS-) waxILLI,nonymtilomR 

(1iS1im11,1:716ql9tIa1/1) 111'1111) 30 ksc 	 L/200 (10 M1,61461,b) 

A • 

C. 

t 1 

Design 

\ 

y(J 

 7t1/4  

Column 

i  

\ 

3m 	 3m 

Total slab load-200 kg/m2  

P112111M1011P1TVII:MILLS1VIEJ'aill*Taa 211.1311VITSTid 'MY). 	 nY13J. 

Lls:,-Lrivilil 

lAi.ir ti 01A-01 

vi t 1,11,1Q fl 01 

Inignola 

(ksc) 

Iniquoli:Zu 
.1' 

6in,flULOTAI, 

I3.1QA'"?t,Lvil 

R7 Il11WiAt114 

; 
gl 	(ksc) 6111,01,1 fril,vn (ksc) (ksc) 

,..=fr 	, 13m,lwaalann 60 45 12 6 78900 

11' L iiD 	t1,1 80 60 16 8 94100 

v ,r 
111LVD1.111,111M1 100 75 22 10 112300 

13,1114eDLL111 120 90 30 12 136300 

9, 419' 
Lol l13.4ueDwin 150 110 40 15 189000 



= 
(KL/42 Fc ,. -  

ns6,1 KL/r K Cc. 

1 ( KLIr 

Cc  } 

mst-T1 KL/r ?_ Cc  

E 

Cc = 	126.9 Fy = 	2500 ksc 
	

Es = 	2040000 ksc 

1 	1497.3 

2 	1494.5 

3 	1491.6 

4, 	1488.7 

5. 	1485.7 

6; 	1482.6 

7 
	

1479.4 

8 
	

1476.1 

9 
	

1472.8 

56 
	

1239.0 

57 
	

1232.5 

58 
	

1226.1 

59 
	

1219.5 

60 	1213.0 

61 	1206.3 

62 	1199.6 

63 	1192.9 

64 	1186.1 

65 	1179.3 

66' 	1172.4 

67 	1165.4 

68 	1158.4 

69 	1151.3 

70 	1144.2 

71 	1137.1 

72 	1129.9 

73 	1122.6 

74 	1115.3 

75 	1107.9 

76 	1100.5 

77 	1093.0 

78 	1085.5 

79. 	1077.9 

80 	1070.3 

81 	1062.6 

82 	1054.9 

83 	1047.1 

84 	1039.3 

85 	1031.4 

86 	1023.5 

87 	1015.5 

88 	1007.4 

89 	999.3,  

90 
	

991.2 

91 
	

983.0 

92 	974.8 

93 	966.5 

94 	958.1,  
949.7 

941.2 

932.7 

924.2 

906.9 

KL/r I Fa 

101 	898.1 

102 	889.4 

103 	880.5 

104' 	871.6 

105: 
	

862.7 

106 	853.7 

844.6 

835.5 

109 	826.4 

110' 
	

817.1 

111 
	

807.9 

112 	798.5 

113: 	789.1 

114 	779.7 

115. 	770.2 

116 
	

760.6 

117 	751.0 

118 	741.3 

119. 	731.5 

120 	721.7 

121 	711.8 

122 	701.9 

123,  

124, 681.8 

125 

650.2 

640.0 

630.2 

133 	592.8 

134 	584.0 

135 	575.4 

136 	567.0 

137 	558.7 

138 	550.6 

139 	542.7 

140 	535.0 

141 	527.5 

142 	520.1 

143, 	512.8 

144 	505.7 

145 	498.8 

146 	492.0 

147 	485.3 

148 	478.7 

149 	472.3 

150 	466.1 

KLJr I Fa 

151' 	459.9 

152 	453.9 

153 	448.0 

154; 	442.2 

155 	436.5 

156 	430.9 

157 	425.4 

	

158< 	420.1 

	

159 	414.8 

160: 409.6 

161: 404.6 

	

162, 	399.6 

	

163 	394.7 

	

164 	389.9 

	

165 	385.2 

	

166 	380.6 

376.0 

371.5 

367.2 

362.9 

358.6 

	

172 	354.5 

	

173 	350.4 

	

174 	346.4 

	

175 	342.4 

	

176 	338.5 

	

177 	334.7 

	

178 	331.0 

	

179: 	327.3 

	

180. 	323.7 

	

181: 	320.1 

	

182 	316.6 

	

183 	313.1 

	

184 	309.7 

	

185 	306.4 

	

186 	303.1 

	

187, 	299.9 

	

188 	296.7 

	

189 	293.6 

	

190 	290.5 

	

191 	287.4 

	

192 	284.5 

	

193 	281.5 

	

194 	278.6 

	

195 	275.8 

	

196 	273.0 

	

197 	270.2 

	

198 	267.5 

	

199 	264.8 

	

200 	262.2 

KUr I Fa 

51 
	

1270.2 

52. 	1264.1 

KL/r 
	

Fa 

691.9 

671.7 

126 	661.5 

127 

128. 

129 

130 

131' 

132 

620.5 

611.1 

601.8 

167 

168 

169 

170 

171: 

32 

1385.8 

31 	1380.9 

1375.9 

33 	1370.9 

34 . 	1365.8 

35 	1360.7 

36 	1355.5 

37 	1350.2 

38 	1344.9 

12 

13 

14 	1454.9 

1451.1 

1447.2 

17 	1443.3 

18 	1439.3 

19 	1435.2 

1462.3 

1458.6 

1418.2 

1413.7 

1409.2 

1404.7 

1400.1 

1395.4 

390.6 

20 

39 	1339.5 

40 	1334.0 

41 	1328.5 

42 	1323.0 

43 	1317.3 

44 	1311.6 

45 	1305.9 

46 	1300.1 

47 . 	1294.2 

48- 	1288.3 

49 	1282.3 

50; 	1276.3 

95 

99 

100 ,  

A 
Vi 1 11 3 

F.S = -
5 

+ 
3 KLIr \ 1( 

CC  C, 3 	8 8 

Fa  = F„ I FS 

F.S =1.92 

F = Fc , IFS 

Allowable Compressive Strength for Design 



mouton 15 

411111€1 
111111111 A B 

B111111111 iZ tlt: 

r 

A 
mail ix  I 

Y rx  r y Sx  Sr   
t1 t2 

on/3i. mi. uu. Int tat. WU. %1J.2  911/.4  °1131.4  4111. IF1J. 1111.3  9111.3  

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 
f- 

241 808 30?/ 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,b00 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 

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

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 

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

114 482 300 11 15 26 145.5 60,400 6,760 20.4 6.82 Z500 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 4.3.3 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 

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

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 22 360.7 119,000 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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nitterwan 21 Ohl) 

'kAr) A-CY 

	 r I 
I + f111341114 ing: A A r , S x Sy 

1.1.1111711 A B 	-- IU6,1 Ix 1
r  

rY 

111•81€1 t1  t2 r 

nom. UV. Ult. Mt. Mt. MJ. 11111.2  1131.4  1111.4  int. 1111. 11134. 3  9111.8  

200 406 403 16 24 22 254.9 78,000 26,200 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
4  

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 23,700 1,740 16.8 4.54 1,190 174 

400 x 200 
56.6, 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 13,600 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 1,940 646 

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 

350x 175 41.4_ 346 174 6 9 14 
■ 

52.68 11,100 792 14.5 3.86 641 - 	91.0 

106 304 301 
I 

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 1A 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 46.78 7,210 508 12.4 3.29 481. 67.7 

300 x 150 32.0 298 149 5. 
- 

' :a 6,320 442 12.4 3.29 424.  59.3 

. 	-L... ...,.. 



Vil:ti-Trl 6 

frinenvan 

"II IA 1f1 

., ' 	.. lii11411 A 
f1111/111-11  

/144 I, i 
y rx  ry Sx Sy ti t2 

on/74. 
MIMI 

44.2  El 111.11 .4  c/511. 4  TV. TU. cg1.1.3  en1.3  

82.2 250 	255 	14 14 	16 	104.7 11,500 3,880 10.5 6.69 919 304 
72.4 250 	250 	9 14 	16 92.18 10,800 3,650 10.8 6.29 867 292 

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 8,120 984 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 

200 x 150 30.6 194 J150 	6 9 13 39.01 2,690 507 8.30 3.61 277. 67.6 

21.3 200 	100 	5.5 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 tiso 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 x 60 13.2 125 60 	6 	/ 8 9 16.84 413 29.2 ,,4.95 1.32 66.1 973 

100 x 100 17.2 100 100 	6 	1 8 	1 10 21.90 383 134 4.18 2.47 76.5 26.7 

100 x 50 9.30 100 50 	5 7 8 11.85 187 14.8 3.98 1.12 37.5 5.91 



637.2h 	 1.406x106  
= 	/2  = 	 

d
F 

A, 

A = 
	

A„=(d — t 

U, 	13  = 
17 .17 x106  

rT 

ly  
2  

A„, )  

6 

rT = 

vuwattalcung5-02nuticupriu 

4. 411.1gtinil:Igt161,11014tIglalgi 

4.1 	VITriTi'al.ITY15'AirJ1,1 (1) 1111,1111V4P1115ifilLOMY1-11k11,1611-11 

LwriAlnX11.11  

= Imin 

1,unicil 	/ (lc 	 Fb  = 0.66F,.  

lunuil 	1,(1(1„ 	Fb  = 0.60F, 

lun5-6.1 	1) i„ Litinfiq-muiliiX1T,i 

Fb  

Fb  
(111-7.)2  

843.6 x103  Cb  

      

n. 

 

7.17 x106  Cb 	1 ( 

F, 	rT  

35.85 x106  Cb  

 

   

    

2 	F,(1/rT 

3 107.56 x106  Cb  
Fb  = 

843.6 x10' Cb  

/d/A, 

lAdm6-1141nu(1Aralliktieta 0.60F, 

1 ) 	35.85 x106  Cb  

rT  F, 

11.95 x106  Cb  

Fb  
1d1A1  

61r@r16-1V10111661`0114111-114 	0.60 F, 

   

12  

 

nucalumninqtviicitlwm 	Cb = 1.75 +1.05 + 0.3 
2 

  

< 2.3 

     

' fjP116111,11Ar11,41(a 	laeZ M 2  ' '1,014(611Aa.11tilAralgT1,1 (Double curve) 

Cb  =1.13 

Imui711  
\ 
M2 



mi-rri 8 

4 2 owrigiounlgitiloricti, (Local Buckling) 6g.Jun-wriqlgnrinigtri3ionr,voil:41 

(yl9ikAfiqmirm-15-It1lo1`1t6a9NltitIcungtililaan6tanqinongil6vign) 

n. vivawvativarg (Web) 

d 	5366  
PIVAWM.If115i11.160-11:,1111@a11010,1.1 

t„, 

d 	5366  
ataldi4uLL6111191-gnalmai 

t 

eil. onfrizviiiin (Flange) 

545 
Compact section 

b1. 
 

2tr 	F,, 

Fb  Fb 	= 0.66F, 

Noncompact section 

Fb  

545 1) 796  
	( 	( 

vF, 21, vF, 

b 
= F 0.79-0.000238=F 

2t 

Thin section 
	 796 (  b ,.  

2t, 

Fb 	 = 0.6F, gs  

796 b  In4 	K  
2t, 

1476 
 ( 

b
i 

lifF, 	2 t 

1476 	 b'  . 	 
	 qt1A Qs  =1.415 0.000521 	\IF

'  VF, 	 2t  

_ 1.406x106  
fvfloi 	vs = 

F 
1  b \ 2  

2t,. 



wiihii4  9 

8n4Fraculunintanutrunqu-kai-man (WF) 

1. n5-61 —a-f 	0.15 liwim,LIALLugLinuilpi-nliati umietraurralilivaoitatmwt.tol vlociAlin-15-vniqu 
Fa  

60 qlagir@ 

fa + fb 1.0 
Fa  Fb  

2. nqiii 	0.15 rraiiiLilinnurranaiatliandl qtAkiliniqwti2t166799/lvaaAl93iwillIAI69ha 2 
Fa  

nliiivrainucutniqaintlitariajtAia 

rneraciri 1 INartl6iXonjulonlinfiailtlwmifinierta 

fa fi +L < 1.0 
Fa  Fb  

2 Al 1,111101 6V01111011,7101°21Thilltall'ittig14 
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