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;rtl~
..

1~fil~LL'U'ULI1I2-l

1 10

2 10

3 10

4 10

5 10

1~2-l 50
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;rtl~ 1 Lt'1I1fu~rl\l1.\.I'(filNL~nJ~UJL'II fuLLNti~1.;r\l1U P LLft::UJUJU~~" M ~\ILLt'~\1 Lt'1dij
.. .. ..
rl1UU'VI1\1;r1\1L~tlnUm1Lr1\1ffiUurru y 1.~~~11CU1 fil':l1~1Jfttl ~JifJ~tl\lLt''',IIfUU I1n~

.. .
ijfi ASO ri1~U~1.~1::fJ::rl1uu1.um1rl1U':ICU~U':IfJLLN~~VifJtl~1.~LVl1nU 4.2 m

fiJCUt'~Uii~tl\lL~ftn~tl Fy LVl1nU 2500 lese LLft:: s, LVl1nU 2.04*10
6 lese

p =90T

M =5 T-m.T A36steel

KL :::: 4.20 m. W 300x94

1 ...(Ag :::: 120 cm.
2

• r. :::: 13 em.. S. =1360 cm.
3

)

M:::: 6 T-m.

'Y

;rtl~ 2 ~\Itltln LLUU~U1 ""tl\l1tlfJL~tl~~1.;rft':l ~ L~tl~"lIil~ E70 ~tl\lffifJ ,jtl~;r1\1 (Corbel) 1tlfJ

L~tl~ijfil':l1~fJ1':1 60 em LLft::fuLLN"U1~ 9000 kg ~\ILLt'~\I1.Ul1J ri1~Ul'lfiJCUt'~U~

l-lU':IfJ LLN L;itlU~fJtl~1.~"tl\lft':l~ L~tl~ E70 ~tl r; LVl1nU 1470 lese (10 fil::UUU)

9000 kg

35 em,
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;(fJ~ 3 ,l'llJifJUl'l~trmnflm'llUlll A307 r.I1U')U 8 ~')~l'lL1tJ~i~LL~l'l~tUZU ;tJLLN'!IU1l'l 10 ton

~1~~ 35 fJ~rl1ritJLLU,)~~ LLfl:ih:tJ:LtfJ~~UULYhritJ 25 'Il~ i~LL~lII~tUzU "'~

Pi1U')t'U",1'!1U1111L«U~.hU~uunfl1~'!IfJ~~trnLnfltJ')

t:2tJmnIlJifJ Tensile Stress J Ft Shear stress,Fv Tensile Stress (ihLNL~fJU1,)~), F/..
(ksc) (ksc) (ksc)tJl'l

A307 1615 1230 1960-1.6.f., < 1615

'!IU1l'l'!lfJ~~trmnflm~1l'1131Uil12mm 15mm 19mm 22mm 25mm 29mm

32mm 35mm LLfl: 38mm

8cm

8cm

4cm

/

o 0 /
/

/
/

/
/o 0/

I /_. -:\v=-<=.----
o J./O e=25c

/1
/ .

/ I

/~ I 0
/ I

P=10 ton

/

/ ~

;(fJ~ 4 L~1t~LnfJLL;j~tJ1:nfJtJLLtJtJ Solid Core i~LL~l'l~tultJ L~1LLnU 4 n')*4 n') (bJ1~) W.... ....
t1l'l1fJtJ'!IU1111 2 U')*6 U') (bJ1~) ti"IL~1ililtJfl1tJ~~~fJ~LtlULLtJtJulll",~Um') 3 U,Jl'I1

.. ..
"'~"'" ihtr~nlUN€",tJflfJlIIlitJ'!IfJ~ L~1tJ1:nfJtJ tA'uil LlJItJ~~~ ~",\.btJ LLN€lII'!1U1UL~UU

I ..

VltJfJ~t,xLyhritJ90 ksc LLfl:t,x~')~t'Utl1:nfJtJ~1",;tJL~1tl1:nfJtJ~utA'uilLyhritJ 0.17

L
....!<12·F. =F.d - .• c

L L....! > 12·F. =F.(133---L)d .• C' 33d

I

m1f.lfJnLLtJtJL~"IL~m~u (;(fJUtij~ nY1~.)

Lid 5:12 L 5: Fe

Lld>12 Ie 5:Fe(1.33- Lf:)

Ll'ltJ~ Fe;ifJ ",\.bf.ILLN€l'l~tJfJ~t~l'I1~offfJUtijtij"ii nY1~



1~ft' .

;rf)~ 5 '-3f)f)mLUUfil1U"-3Uj~il1::;tJ::;"'I-3t1~tU"II,)-3 0.50 - 1.00 UJIJl1 L"tJrJ~Pl'VJ'l-3m1,)1-3~-3
'I. • I 'i'..j .r ...".... • 'I l!:"IJM .... .r ..

U.MI-3 ~UllJ ~~tJ'VJ1::;UUYiUUfl::;IJl-3'J'UU'l,..un 200 nn/IJlUJ. m,..t.l~~"'~"D ~LUmL'tI-3
~ ,

uU1Jl~u.~') u.fl:::n'l"'UCiIL,xIJl-3,)'l-3t1~UUfillU"'U'1n~I-3 2 ij') ",\,.l'JtJUN LLun'VJ1uYltJf)~
~ .

L~ (,..ti')tJU.Nt1~~-3~'ln) Whri1J 30 ksc u.fl:::m1Lri-3~';)YltJf))JL,x L/200 (10 fil:::LLUt.l)

..
~-3 (ksc)

60

80

100

120

150

(ksc)

'JIt.l'lt.l

45

60

75

90

110

12

16

22

30

40

..
L~flU'JIt.lIt.l

~

LfttJt.l

(ksc)

6

8

10

12

15

.. I

fil,;)l)JtJ~"'tJU

(ksc)

78900

94100

112300

136300

189000

A

J li
ICl

J J
c

3m

2m

3m 3m

Totalslab load=200kglm2



F == F [1- .!..(KL1rJ2J
cr y 2 C

c

F.S ==~+~(KL/rJ_.!.(KLlrJ3
3 8 c, 8 c,

Fa == Fcr/FS

.. ~

""~1'" 4

=----{KL/rY
F'S =1.92

= Fcr/FS

,ift .

Fy = 2500 k8e EI= 2040000 k8e Cc= 126.9

KLJr F. /CUr F. KJJr F. KlJr F.

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 5}-__ 1257.9 103 880.5 153 448.0

4 1488.7 54 1251.6 104 871.8 154 442.2

5 1485.7 55 1245.3 105 882.7 155 436.5

6 1482.6 56 1239.0 106 853.7 156 430.9
'--7--

1479.4 57 1232.5 107 844.6 157 425.4.- -0·----_._- --.._-_ ..
8 1476.1 58 1226.1 108 635.5 158 420.1

9 1472.8 59 1219.5 109 826.4 159 414.8

10 1469.3 60 1213.0 110 817.1 160 409.6..
404.611 1465.9 61 1206.3 111 607.8 161

12 1482.3 62 1199.6 112 788.5 162 399.6

13 1458.6 63 1192.9 113 788.1 163 394.7--
779.7 164 389.914 1454.9 64 1186.1 114

15 1451.1 65 1179.3 116 770,2 185 385.2

16 1447.2 66 1172.4 118 760.6 166 360.6

17 1443.3 67 1165.4 117 751.0 161 316.0

16 1439.3 66 1158.4 116 141.3 166 311.5

19 1435.2 69 1151.3 119 131.5 169 367.2
~,,,.-

20 1431.1 70 1144.2 120 721.7 170 362.9

21 1426.8 71 1137.1 121 711.6 171 358.6

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 1115.3 124 661.8 174 346.4

25 1409.2 75 1107.9 125 671.1 115 342.4

110D.5 661.5
--

26 1404.7 76 126 176 338.5

27 1400.1 77 1093.0 127 650.2 177 334.7
1------ --c-. -

26 1396.4 78 1065.5 126 640.0 178 331.0

29 1390.6 79 1077.9 129 630.2 119 327.3

30 1365.8 60 1010.3 130 620.5 180 323.7

31 1380.9 81 1062.6 131 611.1 161 320.1

32 1375.9 82 1054.9 132 601.8 182 316.6-
33 1370.9 83 1047.1 133 592.8 163 313.1

34 1365.8 64 1039.3 134 564.0 164 309.7

35 1360.1 85 1031.4 135 575.4 165 306.4

36 1355.5 86 1023.5 138 567.0 186 303.1

37 1350.2 87 1015.5 137 558.7 181 299.9

38 1344.9 88 1007.4 138 550.6 166 298.7

39 1339.5 69 999.3 139 542.7 189 293.6

40 1334.0 90 991.2 140 535.0 190 290.5

41 1328.5 91 963.0 141 527.5 191 287.4

42 1323.0 92 974.8 142 520.1 192 264.5-
43 1311.3 93 966.5 143 512.8 193 281.5

f----
44 1311.6 94 958.1 144 505.7 194 218.6-- .- ---
45 1305.9 95 949.1 145 486.8 195 215.6

46 1300.1 96 941.2 146 492.0 196 213.0
47 1294.2 97 932.7 147 485.3 191 210.2
48 1288.3 98 924.2 148 478.7 198 267.5

~-

49 1282.3 99 915.5 149 412.3 199 264.8
50 1216.3 906.9

..- -----f----
100 150 486.1 200 262.2
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nnfl(. UN. "". UN. UN. "". a.J a.4 a.4 w. a. w.1 w.8

288 IU2 302 18 :M 28 3114.0 -'000 15,700 37.0 US 10.800 1.GtC
800)(300 243 800 300 18 28 28 30U 411,000 12,f1OO 3IA l.38 9,140 a.t3

213 810 298 15 23 28 270.8 345,000 10.300 35.7 8.18 7,780 888

241 808 30f 18 30 28 307.8 338.000 13,800 33.2 8.70 8,400 815
800)(300 210 800 300 14 28 28 287.4 282,000 11.700 33.0 8.82 7,280 782

1IU 7112 300 14 22 28 243.4 254,000 9,830 32.3 8.38 8.410 e82

215 708 302 15 28 28 273.8 237,000 12,800 28.4 8.88 8.700 853
700)(300 1. 700 300 13 24 28 235.5 201,boo 10,800 28.3 8.78 5,780 722

1. 882 300 13 20 28 211.5 172,000 8,020 28.8 8.53 4,lI8O 802

175 5lM 302 14 23 28 222.4 137,000 10,100 2U lUO 4,. 701
100)(300 151 li88 300 12 20 28 192.5 118,OOll 1,020 24.8 U6 4,020 eo1

137 582 300 12 17 ~ 174.5 103,0l10 lIno 24.3 8:83 3,530 511

1a.- 812 202 13 23 22 107.7 103,000 3,180 24.8 4.31 3,380 314

100)(200
120 00lI 201 12 20 22 152.5 eo,G) 2,720 24.3 4.22 2,lI8O 271
108 800 200 11 17 22 134.4 71,800 2,280 24.0 4.12 2,580 228
84.8 588 1. 10 15 22 120.5 88.700 1,110 23.. 4.06 2,310 1.

5(0)(300 128 488 300 11 18 ,28 113.5 71,!JOO 8,110 20JI 7.04 2,810 541
114 482 300 11 15 28 145.5 eo.G) 8,780 2DA 8.82 %,Sx) 451

103 508 201 11 ,8 20 131.3 !l8,SOO 2,- 20.7 4.43 2.2;JO 257
5(0)(200 88.8 500 200 10 18 20 114.2 47,800 2,140 20.5 4.33 1,8~0' 214

79.5 ... 1" 9 14 20 101.3 41,800 1,1140 20.3 421 1,IIiIIo 1.

450)(300
124 440 300 11 18 24 "7.4 .1OG 8,110 18.8 7.18 . 2,!il5O 541
108 434 289 10 15 24 135.0 .- 8,_ 11.8 7.04 2,1eo.· 448

450)(200
78.0 410 200 9 14 111 ••715 33~ 1,870 18.8 4.40 1,481)-. 187
88.2 448 1" 8 12 18 84.30 28.700 1. 18.5 4.33 1". 159

00lI 498 432· 45 70 22 770.1 298,000 94,400 19.7 11.1 12.000 4,370

G))(4OO 415 4e8 417 30 SO· 22 528.8 187,000 80.500 18.8 10.7 8,170 2,800
283 at 407 20 35 22 380.7' 119,000 38.4QO 18.2 . 10.4 5,570 1.930
232 414 405 18 28 22 au 82,800 31,000 17.7 10.2 4A80 1,530
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ftnn.t. ..... "". ..... ..... ..... ....1 ....4 ....4 .... .... ....' 'III.'
200 a a 11 2.. 22 2M1 78,000 21,200 17.5 10.1 3,840 1,300. 117 400 a 21 21 22 2110.7 70,800 23,800 11.8 1.75 3,540 1,170

172 400 400 13 21 22 211.7 8Uoo 22,400 17.5 10.1 3,330 1,120
4OOx400 188 .. a 18 18 22 21..... 58,700 20,000 11.7 1.116 . 3,030 -147 .. 388 11 18 22 181.8 58,100 18,1l1O 17.3 10.1 2,81lO 1151

140 388 402 15 15 22 178.5 41.000 11,300 1U 1.54 2,620 801

400 x 300
107 3110 300 10 11 22 138.0 38,700 7,210 .11.1 7.28 1,1180" 481

IU 388 2111 I 14 22 120.1 33,700 1,240 11.7 7.21 1,740- "18

400x 200
81.0 400 200 8 13 11 84.12 ~700 1,740 11.8 ",54 1/1~' 174

81~. 381 1. 7 11 11 72.11 20,000 1,450 11.7 4.. 1,010 146

158 -352 1.. 22 20 202.0 "7,800 11,000 1&.3 8.10 2,170 -158 350 'JIST 11 11 20 ... 42,100 1",400 . 14.7 1.53 2,450 801

137 350 350 12 11 20 17U 40.300 13,800 15.2 1.84 2,300 778
350x 350 131 344 3154 11 11 20 18U 35,300 ·11,800 14.' 1.43 2,0!10 -115 344 348 10 11 20 148.0 33,300 11,200 15.1 1.78 1,840 ....

108 338 3151 13 13 20 13t5.3 28,200 1,380 1..04 1.33 1,119 534

71,7, 340 2!iO 1 1.. 20 101.5 21,700 3,IIiO 10 1.00 1,280 212
350x 250

11.2 331 241 8 12 20 88.15 18,500 3,010 14.5 5.U 1,100 248

350x 175
41.1 350 175 7 11 1.. 13.14 13,1CJO. ... 14.7 3.lI5 m 112

"1 ..( 31'8 17.. I , 1.. 52.18 11,100 112 14.5 3.81 841 • 11.0

108 304 301 11 17 18 134.8 23,400 7,730 13.2 7.57 1,540' 51..

108 300 305 15 15 18 134.8 21,500 7,100 12.1 7.28 1,440 ...
300 x 300 14.0 300 300 10 15 18 111.8 20,400 6,7&0 13.1 7.51 1,380 460

87.0 -2111 1 1.. 18 110.8 18,800 1,240 13.0 7.51 1,270 ..17

8!.5 284 302 12 12 18 107.7 16,100 5,520 12.5 7.1' 1,150. 385

300 x 200
I5.A -201 1 1" 18 83.38 13,300 1,IlOO 121 ".77 883 1.

51.8 284 200 8 12 18 72.38 11,300 1,100 12.5 ".11 77l 180

300 x 150
38.7 300 150 1.5 • 13 48.78 7,210 !OS 12.4 3.21 .1- . ffU

32.0 -141 5 1,320 ....2 12... 3.21 '124" 51.3

-
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4.1 P1'l')...tltliJn1'l"1fJU (I) L'lJUn1'l....n1'l~n~L..1:::"1~..1U'I1~

637.2bf 1.406x 106

= ~ 12 =

=

I;{

o .. ."" .6
n1".U.. ~"'''1P11tJ.. LL.:::'~tJ ~U

t, = lmin LL.::: =1max

= 0.60Fy

L;tlnflh'~tJ"LLfiitl~lJ.iLnu

L:> 35.85 X 10
6 c,

'I.
rr r,

n.

.. 'I ., .... .6
I> I" LLfJn""'1'lN1~""~U

7.l7xl06C
b (!-( 35.85x106C

b

Fy rr r.

[
2 F/I/rr Y ]

= "3- 107.56x 106 c, F y

= 843.6 X 103 Cb

IdlAf

0.60Fy

_11.95xl06C
b

- (l/rrY
= 843.6xl03 Cb

l d j A,

L;tlnflhll~tJ"LL"itl~lJ.iLnu 0.60Fy

C. ;1.75+1.0s(::J+O.{::)' <2.3
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t"e;l C~:J iiWlLilvlJ1nLilt. M, lUI. M, iil"1t.."anel,,iitlvnv

(Double curve)

4 2 "f~..tltltJn1ftri~Lfl1:: (Local Buckling) LiJun1","1fN1n1ftri~Lfl1::L~Y41::;I

(bJ,.tl~~"1fN1n1ftri~Lfl1::L~Y41::tLunfcl1;tL;tlnL'Mln"1n"1"~L'Mln)

n. "f~.. tltltJLtI~ (Web)

d 5366 t . ~ . "t1( ~ "f~.. tltltJn1f n~Lfl1::.tI~'Un.. tI"
l w ...;Fy

d 5366., t1'" . ., "'.. . '" "_!j\~ .... ..I) ~ ..tI~ ftJLL..~'MU1..fl ,,'MJ,I (!I~ ItJI fl ..nVlIl::LtlfJfl "UIl~U
l w ...;Fy

'II. "f~.. tltltJiJn (Flange)

Compact section

Noncompact section

b/ (545

21/ JF:
=0.66Fy

b
Qs = 1.415- 0.000521-/- rp21 "';~.y

/

Q =1.406X 106

s Fy ( ::r J'



.. "'"~"1n 9 '~R .
~ iL ..'1UlttJU un"tJtJnLLtJtJ..'U-LIt'L",ttn (WF)

1. n,ai fa s 0.15 iitJ-;i'LL'~LLu~LLnuiilli,,rtJtI LL'~LLu~LLnu'JJii~ttPitJtJ.lLJ.lU" ~::
Fa

'~ltJ.ln,,,,,U~t1LL'~~!ItJJ.I''''~tJ

F 1
e

Allowable axial stress

Allowable bending stress

7f2E 12
Allowable euler stress =( )2

KL/r 23
. ...... ....

Coefficient factor "'1UtJlIn"L..tttJU"'1tJ~ joint Utt::

.,,,,ru(u.~u~tJ~Lflu.~u,,,;j~'1tJ~t,,'~.tJLL';~ .., em Itttl'",,~;f

Case 1'JJiin'7L..;tJu~ '] t1tt,t1(u.~u (No-sway)
• ~ , 0 "a I
J.lL~"'::"J.lLJ.lUltn7::"'''lJtt,t1

C MI
m =0.6+0.4- ~ 0.4

M2

M 1 LflutJ~n Li1tJ':h(u.~U"f1Lflut.r~Latl~
M 2

iiLL'~"'~'1~,~n7::~'tJ.~,t1'U(U.~U

c; =0.85 n,aitltt't1iiltLLUU

c; =1.00 n,aitltt't1LLtJtJ"'~f1

Case 2iin"L..;tJU~ '] t1tt,t1(U.~U (Sway)

Cm =0.85 n,aitltt't1iiflLLU\lLLtt::LLtJtJ"'J.lfI•
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'W\4,'Y1 10 ~« .

.. '" I ..,I&nl1;'"'' I, 10U'''G"tflha"",.." Ixli

1. IJ s "" d2
Ip -

d]

6 12

r b,
2. 1 I] d1 d(3b2+d2)

S = Ip "" 63

3.
r~--. b(3d2+ b1)

d S .. bd Ip ""
_-1 6

4.

~
- d2

4bd+d2 (b + dt - 6b2d2_L y ...
y ~_t 2(b+d) S :II I p ,.,.

I 1 6 12(b+d)
b-J - b2

x = 2(b+d)
Ir- s ... "d2

Ip .. 8b] + 6bd2 + d]

~
bd+-

12S. r-15 - 6
L ;b-t x = 2b+d _-.JL

2b+d

6. _Lrbl-l - .e, 2bd+d2 b] + 6b2d+ 3d]y "" s ... IpYr-f9: d 2b+d
...

3 12
"I _--L

2d+b

r b-.
Cb+d)37. CD s .. bd+

d2 Ip ..
3 6

LIb.
8. Yr-T~ - d2

2bd+d2 b]+8d] -Ly a--
S - Ip ..b+2d 3 12 b+2d

r b
-,

bd+
d2 b]+3b2+d3[I S ... Ip ...

9. 3 6

10. ,~, S - rrl Ip .. 2rr'



...~ .1III1MIJmI.. ....... .....1iiatn'l1J ....,.lIi1atnu I ..1iiath'l1J 11M."'"• • •"

.!;w .... .... .. (...~) . '(1111 ) .... .......,
f 1/2"x3" 3.6b1.32 3.41x7.02 26.43 23.94 117.99 98.31

1 1/2"x4" 3.61d.86 3.41%9.56. 35.59 32.~<:s., 288.31 248.28

1 1/2"X5" 3.61112.40 3.4m2.10 44.76 41.26 53'1.57 503.42

1 1/2"'91 3.61I14.M 3.4W4.64 18.93 .... 1003.18 .891.65

2" :x 4· 4.7801•• 4.4819.56 41.13 ...~D 381.48 326..19

2" :x 5" 4.78112.40 4.41112.10 ••21 14.11 759.47 661.38

2" x 6" 4.78114.94 4.4804.64 71.ft e .• 1328.31 1111.44

2" :x 8" 4.78119•• 4.48n9.52 15.22 87.45 ' 3148.58 ·2776.75
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