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t \/fy[tonf/cmz] \/fy[kN/cmz]
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a f [kgf/em®] da f [kN/cm?]
A A
5 |b(Cm) bf(Cm)

10%  25%
> MD MY

24



0.6 f

1. 72x10°C,
.\ f,[kN/em?]

f,[kN/em®]= 0.6 f, [kN/cm’] (5.16)
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f
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f

I
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I y

f [kN/cmz]:F_ fd/m)’

f [kN/cm®] = %[kN/cmz] (5.17b)

f

, 0.6 f

1. [358x10°C,
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N -
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84370C
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(5.18 b)
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Cm 1.0 2.3
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5.5 (N/mm?)
( )
S5400,SM400 SMA490 SM490Y,SM520 SM570
SMA41 SMAS50 SMAS58
(mm)
140:L£4.5 190:L£4.5 210:L£3.5 260:L§5.0
40 b b b b
140 —2.4(l—4.5) : 1940 —3.8('——4.0) : 210—4.4(L -3.5): 260 —6.6('——5.0) :
b b b b
:4.5<L£30 :4.0<|—s30 :3.5<|—527 :5.O<L§25
b b b b
200:—<4.0 250:—<5.0
A\N b b
K <2 200—4.2('6 -4.0): 250—6.2('6—5.0):
s 130:L§5.0 175:L§4.0 | I
b b :4‘0<B£27 :5.0<B§25
130 —22('——5.0) : 175 —3.5(1 -4.0):
75 b b I I
I I 195:—<4.0 245:—<5.0
:5.0<Bs3o :4.0<Bs3o b b
195 —4.0('——4.0) : 245 — 6.0('——5.0) :
100 bl bl
:4.0<—<27 :5.0<—<25
b b
140:|7S2 190:|7Sﬁ 210:LS1 260:|7SQ
b K b K b K b K
40 | | | |
140—1.2(KB—9): 190—1.9(KB—8): 210—2.2(KB—7): 260—3.3(KB—10):
:2<LS30 :§<LS30 :l<L§27 :&<LS25
K b K b K b K b
40
ZOO:LSé 250:LSQ
A\N b K b K
AC 200-2.1(K—-8): 250-3.1(K—-10):
75 I 10 I 8 b b
130: — <— 175 : —<— 8 | 10 |
b K b K —<—<27 —<—<25
[ I K b K b
130-1.1(K—=10): 175-1.75(K—-28):
75 b b |8 10
10 | 8 | 195: —<— 245 —<—
—<—<30 —<—<30
K<b K<b b KI b KI
195-2.0(K—-38): 245-3.0(K—-10):
100 8 Ib 10 Ib
—<—<27 —<—<25
K b K b
A, (cm?)
A : (cm?)
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| : (cm)
b: (cm)
K = 3+i
2A
5.3.4.2
(Compact Section)
“ 2.1.4 ”
bit it « 4
2 (
) (521 a) (5.21 b)
2
N
i f [kN/cm?
fa[kNfem®] = {104 ol lscm ] (521 a)
m”*p :

_ 9000 _ f,[kN/cm® ]
I,h 1.5
Af

f, [kN/cm’]

(5.21b)
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Cm= 1.75-1.05(M1/My) + 0.3(M/M5)<2.3 (5.22)

M1<M;
(M/Mp) () ; )
MZ Cm: 1
: Toax: (tonf/cm?)
lp : (cm)
ib: 1/6 t
2 (cm), (5.20)
h: ( )
A (cm?)
A, =7 E :
0.6f,
Ml, Mzi
AISC
) 5.6
. . ) 2
Ay A ( :cm, : kN/em”)
A , A= blt;
) A=dlty,
2b: I- , d:
t: , tw
ﬂp: ’ /Ir
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A Ay A
! E b 54.5 117.4
S t, N Jf, =703
b 54.5 89.0
gﬁg t, ,/fy ,/fy—116.0
Dl b 15.9 19.96
t f f
f i, Tt
! B h 537 813
C Ly, fyu Fyw
f,=0.66f, (5.23)
0.6f, 10% 0.66f,
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My 10%

5-2
, 14 m
w = 20 kN/m (2 tonf/m) .
I- S SM490
w = 14 kN/m
h L=20m ~
5-2

2 2
My max = W:g_ _ 2014 490 [kN - m] =49 [tonf - m]
Vmax = W?L = 20x14 =140 [kN] =49 [tonf]
2.
( ,
)
f, 320 , ) .
foax :E :E =213.3 [N/mm~]=21.33[kN/cm~]= 2133 [kgf/mm~ ]
3. :ereq
M 2 .
Sere = bmax _ 490x10° [kKN cz:m] — 2297 [em®]
’ foax 2133 [KN/cm“]

32



I- 600x190x 13 %25

I, =93200 cm*,S, =3250 cm’

|, =2540 cm*, S, =267 cm’

I, =4.99 cm,t, =13 mm,t, =15 mm,r, =135 mm
g = 133[kef/m] = 1.33[kN/m]

5.1 /
(5.13 ¢)

d < 110 348

t \/fy [tonf/cm? ] - \/fy [kN/cm?]

d = 600 — 2x 25 = 550 [mm]

t, =13 [mm]
d 550 110 348
S =22 o403« = =61.5
t, 13 V32 42133
OK
5.2 /
(5.12b)
b 24 76
=< =
t \/fy [tonf/cm? ] \/fy [kN/cm?]
b:@:%[mm]
2
t; =25 [mm]
b 24 76
—=38< =——=134
t, V32 32

(5.21 a) (5.21b)
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[lbjz
i f
f. [kKN/ecm?]=41-0.4 o 4 (5.21 a)

Cuds” | 1.5
foa [KN/cm®] = 2000 (5.21b)
l,a
Af
f
fo =— = 3205133 [kN/cm?]
15 15
7.1
2
M = 133X 55 s [kKN -m]
‘M, e = 490 +32.585 = 523 [KN - m]
Vo =140+ 3% 1403 kg
7.2 :
M 2 [N -
fy, = e 323 XAOT [N em] y ¢nem) <0133 = 1,
S, 3270 [cm”]
0K
7.3 :
Vv .
£y = dme _ 193 914 iviem? <,
t,a 13x60

f,43 )
7, == =12315 [kN/em’]

a
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L=16.4 m
Mimax = 2,008.65 kN-m (200.865 tonf - m)
H
, , 46kN/cm®
= 4600 kgf/cm® (SM570)
1|= 1=16.4 m =i
53

1.

M e = 2,008.65 [kN - m]
2. . ., [kN/cm?]

SM520

f.. =26 [kN/cm*]= 2600 [kgf/cm’]
3. :

M 2 .
Sy = Mo _ 2,008.65x10 [k2N em] _ o fem’ ]
’ foax 26 [kN/cm™]

4. ( )

H- 900x300x 16x28

S, =9140 [em’]> S, , = 7726 [cm’]

g = 243[kgf/m] = 2.43[kN/m]
5.

5.1 :
5.1.1  ( 53 )
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d=a-t, =900—2x 28 =844 [mm]

i =0.654% +0.13¢+1.0

_ fl_fz
¢ = £

1 =3.86

=1,

w =16[ mm)] >ﬂ = 5.5 mm]
40x3.86
oKX
5.12 :( 54
B d 844

t,=16>——= ~
20.1i  29.1x3.86

t=t

7.51

f.., =26 [kN/cm®]= 2600 [kgf/cm”]

5.2
5.2.1 ( 5.14 )
t, = 28[mm] > 2 = 1420mm] g o im) 0K
16 16
p=320-10_ 14 [mm]
2
522 ( 55
t, = 28[mm] > 2 = 1P20mml
9.6 9.6
f.., =26 [kN/cm®]= 2600 [kgf/cm”]
6. - - ( 53.4
5.4 f., =26 [kN/cm*]
7.
7.1

2
AM = 2.43x16.4

M

b,max

= 81.700 [kN - m]

=2008.65+81.700 = 2090.35 [kN - m]
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7.2

M max 2 . 1 ? kN -
f,, = o 20905107 UN-em] . 55 g7 fenjem?] < f,,, = 26.00[KN/em? ]
S, 9140 [cm™]
0K
535
TV
Ta
3
5.7
5.7 (N/mm?’)
SS 400 SM 490Y
SM 400 SM 490 SM 520 Sll\\/l/[:;%
SMA 41A SMA 50
80 110 120 150
2 212 ¥
Ta fs 1.5
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(5.26)

Huber-von Mises-Hencky

(5.27) 1.67

60
2/3

-

(5.24)
(5.25)
/ h/t
(5.26)
h (cm)
(energy of distorsion) ,
V3
(5.27)
0.35fy
0.35 fy
hit

0.4f,
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54

80,000 kgf = 800kN [-600x200x 11 x 17

, 1-600x200x11x17

i

!_. 200 l
\f '_r

566
500

r—
_—

o}t

=
ju
=
T

5.4

[-600x200x11x 17

|, =77,600 cm’

_QVv
(a) =70
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Qpange = Ay -(30—1'77) =34%29.15=991.1 [cm’]

0 -0 + 28.32’2><1.1 _ 1432 [em’]
__ 9911 [em’]x800[kN]
77600 cm® 1% 20 [em]
__99L1[em’]x800 [kN]
T 77600 [em*]x 1.1 [em]
__ 1431[cm’]x800 [kN]
™ 77600 cm®* ]x 1.1 [em]

=0.51 [kN/ecm?*] = 51 [kgf/cm®]

=9.29 [kN/cm®] = 929 [kgf/cm®]

=13.41 [kN/cm?*] = 1341 [kgf/cm®]

\Y/ 800
b = = kN/cm?]=12.12 [kN/ecm?]1=1212 [kef/cm?
( ) Z-average,web tW . h 11><6O [ ] [ ] [ g ]
5.3.6 2-
5.20 ,
2
M
oy = My 2y (5.28 a)
S« Sy
M, M
UC_S iSy (5.28 b)
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520 2

-

(5.29)

(5.30)

(5.31)

(5.32)
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ﬁjn
o
1
s
Joar
521 2
fbax fbay I- 5
S
b Sy
S S
Sy X
M M
f =Mx+ Y=Mx+ YESfa“OW (533)
S, Sy S, S, Sy
M
My y 2 Sicg (5.34)
faion  Taiiow Sy
X- (
5.4 5.5) , Y-

, 5.20
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|
3.23
5.8
(Camber)
5.8
5.8
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bax,max —

1/300
1/250

| 2

El

=2f

5M |2

max

48 El

bax,max ﬁ

7.4

1/500

1/800~1/11,200

1/360

. AISC(1.13.1)

(5.35)

(5.36)

(5.37)
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5.3.8

1
2
(Aeg)
3 (foex)
4 (Sx,req)
5 4
6 ,
, 2
5-5
10 cm , 1.1 kN/m? 3.0 kN/m?
, 10 m
3.0 m .
, SM490 I-
2.5m

SM490, f, =320 [N/mm’]=3200 [kgf/cm’]

: 2.5 [tonf/m’]x 0.1[m]x 3.0[m] = 0.75[tonf/m]
, : 0.11 [tonf/m?]x 3.0[m] = 0.33[tof/m]
( ): = (.08 [tonf/m]

0.3[tonf/m*]x 3[m] = 0.9[tonf/m]




6.1

= 2.06[tonf/m]

w = 2.1 [tonf/m] = 21[kN/m]
2 2
M, =M 207 o S [N -m]
: 8 8
v =W 210 05 6 kg
2 2

f
o 1;—%:2133 [N/mm®] = 2133 [kgf/em®]=21.33 [kN/cm’]

: S

X.req

M 2 )
bamax _ 262.5x10° [KN 2cm] ~ 1231 [Cm3]
21.33 [kN/cm~]

S><,req = f
bax

1-400x150%12.5%25
|, =31700 cm*, S =1580 cm’

8 433

i.(a)=4.05 cm,

t,=125cm, t,=25cm, r, =27 cm ,i, =16.1 cm

( )
: (512
b 24 24
S = 22 —134
t Jf, 32
b_150 5 134 0K
t 25
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(IbT
i f,
(5.21 a)

f. =:1-04 —
bax Cmﬂ,pz 1 5
9000
f = 21
bax lb .a (5 b)
Af
(5.21 a)

[, =250 cm

I = L 25%15° =703 [em*]
12
A; =2.5%x15=37.5 [cm?]
1 1 2
A= (40-2x2.5)x1.25=7.29 [em’]

A +%A~ =44.79 [cm’]

I =396>1,=7 Ef
A+ A, 0.6f,

6

21 f/em’ 21 k ?
_ 00 [tonf/cm ]2 . 000 [ N/sz] 103.38
0.6x3.2 [tonf/cm~] 0.6x32 [kN/cm~]
C,=1.0
(521 a)
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(250}2
3.96 32

foy =91—0.4—="2 1 == ~18.15 [kN/em’]
1.0x103.38% (1.5
(5.21b)

9000 9000 f
f = = = . 2 _y: . 2
o =1 = 250%40 33.80[kN/cm ]>1.5 21.33[kN/cm?]

A, 32.5

2.1.4 (5.21 a) (5.21b)

f

y

1.5

_ fy 2
foox = — =21.33 [kN/cm~]

=15
6.2
6.2.1
: g=95.8 [kg/m]=0.1 [tonf/m]
W=0.75+0.33+0.1+0.9 = 2.08 [tonf/m]= 21 [kN/cm]
( )
f, = Mo _ 262.5x10° [klj'cm] ~16.61 [KN/cm?®] < 21.33
S, 1580[ cm”]
0K
6.2.2
Vv 105 [kN]

T, = = =2.1[kN/cm’*]<12.31[kN/cm’] O.K
t-a 1.25[cm]x40 [cm]

f A3
L T :21'33=12.31[kN/cm2]

15 15 J3
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20 m 21 kN/m
P= 142 kN
, SM490Y

= 142 kM

W=2] kMN‘m

f=20m

5.6

SWS41( o, = 24[kN/em?])

g = 3.0[kN/m]
w=21.0+3.0 = 24.0 [kN/m]

P =142.0[kN/m]

2
_142x20 24 ngo =720 [kN - m]+1200 [kN - m]=1910 [kN - m]

b,max 4

v 142 24x20

= =71+ 240 =311 [kN]

f., = 2600 [kgf/cm®] =260 [N/mm’] = 26.0 [kN/cm”]

M :
S, = bmax _ 191000 [kN c?l] — 9095 [cm’]
’ f, 2100 [kN/em~]

ax

Products Guide
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H- 900x300x 18x34
|, =498,000 cm*, S =10,900 cm’

g =286kgf/m

r=28 mm

5.1 ( 3.4.2.1)

b

., =—o
min 46| (
b=900-2x34=832[mm],i =0.65¢° +0.13¢+1.0 =3.86,

Cf -,
¢= 3

5.1)

=2

t, = _ 832 = 5[mm]<t, =18[mm)]
46x3.86

( 5.2)
SM490Y, t <40 mm

832

> - = =7 [mm]
3221 32.2x3.86

t =8 [mm]

f., = 2100 [kgf/cm®] =21 [kN/cm’]

52 ( 3.42.2)

3.3.2.1)

feag = 2100 [kgf/em®] =21 [kN/em®] ( 5.4)
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f., =21 [kN/ecm’]

w=21.0 [kN/m]
P =142.0 [kN]
g = 286 [kgf/m] = 3 [kN/m]

142x20 24x20°

M pmer = ¥ =1910 [kN-m
b,max 4 8 [ ]
Vi =%+ 24520 311 [kN]
M .
f = o  IOLOOOTRN e _ 5 553 pnyiem? ] < 217kN/em?]
S, 10,900 [em”]
0K
Voo 311

max

IR

T = =1.92 [kN/cm?®]<12.12[kN/cm*] O.K
t-l  1.8x90

5-7
5-5 20mm 2

1

5.7 I-

51



2 :
| = A y? =2x(2x2.5x18.75%) =3515.6[cm*]

_3515.6

S =175.8[cm’]
S, =1580-175.8 =1404.2 [cm’]> S, o, =1231 [em’]
OK

5-8

tand=0.364

L=32m ,

w =4 kN/m
SS400
W=4kN/m l

5.8 6=20°

wL’  4x3.2?
max 8

=5.12 [kN-m]
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4.1

W _32 64N
2 2

Vmax =
M,=M__ -cos@=5.12x0.9336 = 4.78 [kN - m]
M, =

M__ -sin@=5.12x0.342=1.2511[kN-m]

6 =20°
V, =V __ sin@=6.4x0.342 =2.189 [kN]

V, =V, cos6 = 6.4x0.9336 = 6.001 [kN]

f, =24 [kN/cm®] (SS400)

M, M, S, 478x10> 5x1.25x10’

~

I

X, o +
06f, 06f, S, 0.6x24 0.6 x 24
=33.2+60.764 =94 [cm”’]

> 59 (I- )
Sy

-125x150%x75%6.5%10
A=23.7lcm*, g=18.6kg/cm

|, =864cm*, S, =115cm’ >57.5

|, =122cm*, S, =23.6cm’,C, =2.31cm

_(4+0.186)x3.2°
8

V. = &;3.2 = 6.700[kN]

M

max

= 5.358[kN - m]

M =5358x0.9336 = 5.0023[kN -m]

M, =5.358x0.342 =1.833[kN -m]

V, =6.700x0.9336 = 6.255[kN]

(5.34)
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4.2
4.2.1 /
513¢
d 110 348 348 348 _7

—< = _ _
tJflvem®]  Jf [kNem®] 24 4899

d =150-10 = 140[mm], t = 6.5[mm]

10, M8 o
6.5 Jf
4.2.2 /
512b
E< 76 _ 76 _16
t_qlfy[kN/cmz] V24

%—E:8<7—6:16,O.K

10 ﬁ

43 -
9,000 9,000
f=2 o D =14.06[kN/cm?
> =, T 320%15.0 [icN/em’]
A, 7.5
44
M, 5.
f, =—= _ 3002 4.35[kN/cm”]
s, 115
M 2
f, =—L= 33x107 _ 4 35 [kN/em?]
S, 236
f
o, Yoy 435 7767 3954 0486 =0.86<1.0
froe oy 117 160
4.5

f /3
A= y1 s - 24*5/5 =9.24[kN/cm?]
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\ .
Ty == 02 _ 0.642[kN/em®] < 1, =9.24[kN/cm’]
t-h 0.65x15

(web
yielding) (crippling) ( 5.22).
AISC
DEl CHEH A2 22| [}
=L A
{ 4
I —
\ f;,//
| i
—_ I_I'__I
e % ,f"_‘l
HES- B f’“:%ﬁ%
a SRS b SRI2I4E
5.22 (yielding) (crippling)
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45°

522

(N+K)

0.75f,

(toe of fillet)

7l
2
—t

111

KRS

- fot- s
i - .W..”_ ! T
e
| e
|
T
.
| J.
.
ol
—Inn.”
A\ v
{ W S Y, \\
] ff \ f& )
LR \ \
\ f. \ \ A
___"- ..___— ..._... _”.. ......_..-
S [T A7
/=
ﬁh

@ EHE

N+2K

&/,

3

— —

——Lw

=3

N+ K
/é'

-t

lk Kl

b
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5.23

(crippling)
| = R <0.75 fy (5.38)
t, (N + k)
R:
tw:
N:
k:
B
B
R
B=—, fu 5.39
N, p (5.39)
|
5.22 fo
b
f,=0.75f,
0.75f

b 1
M =2 fp(E)z =3 f,b?

2
sz% (b=B/2k  k=t+r
Mmax 3fpb2
T S =0.75fy: e
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3.1

t =b |—L (5.40)

SS400 (fy = 2400kgf/cm” = 24kN/cm® )

B =200mm N = 150mm

).—J.m—-|
Iz
e
LI — ] I
el
|
5.9
R 200[k1\.1]

f, = = =10.811[kN/cm?]
f,(N+Kk) 1.0[cm]x(15[cm]+3.5[cm])

k=t, +r =18+17 =35[mm]

f, <0751, (5.38)

10.811[kN/cm*]<0.75x 24 =18[kN/cm*], O.K
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R 200[kN]

f=—= =0.667[kN/cm?]
NB  15[cm]x20[cm]
3.2 .
( 5.40)
47
ty =b |—2 = 6.51/4X0'667 = 21.7[mm]
f, 24
b= g— k= 200[mm] _ 3.5[cm] = 6.5[cm]
t =22[mm]
]
55
R, >17).Q (5.41)
, R, , 175Q,
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551

(5.42)

5-10

5.10

1

!]'Ir‘

Al —

&=
R

5.10
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b)

M
_ y
e
P, =4—"
Mo
M

Pl /4
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5.1

ds &

P, -'559 +3M,, -5, =0

R, =6
T
_i_ 6MPI _ng
P, 16/3-M, 8M,
5.1 SS400  1-350x 150
!
$5400,

2 2
f, =240 N/mm’ (2400 kgf/cm®)

tt=9mm, t, =5mm, r=13mm
g=>585kgf/m, A =74.58 cm’

| =15200 cm®, S =871cm’, i =143cm

l,=715cm*, §,=954cm’,i, =3.10 cm
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il |

5.1 [-350x150x9x 15

1.1 -

1.2
1.2.1 ( 3.4.2.1)

t =t =15 mm

b:ﬁ—gzﬂ:m.s mm
2 2 2

b_705 47131 ( 5.3)
t 15

f., =1400 kg/cnm’ =140 N/mm’

122 ( 3.4.2.1)
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)

t=t, =9 mm
b=350-2x15=320 mm

9:%:35.6<56i:216

f1: fza ¢= fl_fz =2
f2
i =0.65x2%+0.13x2+1.0 =3.86
t=9> P _ 320 4
20i 80x3.86
to9x 0 320, 4
220 220

% =35.6<39.6i =153

f., =1400 kg/cm® =140 N/mm’

Mb,max = fbaxSX
=14 [kN/cm*]x871 [cm’]

=121.94 [kN-m]

(

t=t,=15 mm

5.1

52

4.1.1)
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150

b=—=75 mm
2
b_75 54« 24 _ 2 s
t 1 \/fy [tonf/lcm®] 2.4
1.2.2 ( 4.1.2
t=t, =9 mm

d=350-2x15-2%x13=294 mm

d_ 294 _ 110 _ 71
t 9 ,/ [tonf/cm?] 2
1.3
f 2
fom = —= :m =160 [N/mm?]
1.5 1.5
2.
M b,max = fbax ' SX
=16 [kN/cm’]x871 [cm’]
=139.36 [kN-m]
5.2 52
10 m w = 30 kN/m .
SS400, f, =240 N/mm” (2400 kgf/cm®) I-

" A m

TN
LLRY, ]

52
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11 M b,max
2 2
M, =W _30X10 350 knem]
g 8
1'2 Vmax
v, =W 301050 g
2
2.
2.1 SS400 foon
.I: 2
froo= L =220 NIy Nmm?]=1600  [keflem?]
1.5 15
2.2 T

Cf,/N3 240 [N'mm’1/A3

a

5.1
5.1.1

=62 [N/mm’]=620 [kgf/cm’]

15 15
Sx,req
M 2 .
S,y = —baw _ 7910 [kN M _ 2344 fem’]
™ f, 160x107" [kN/em’]
I- ( 1983

; 2 )
1-600x190x13%25

§,=3270 cm’>S  =2344 cm’

I, =93200 cm®, I,=2540 cm®,
t =13 mm, t,=25 mm, r=25 mm

i,=24.1 cm, i,=3.87 cm

66



53

5.1.2

5.12.1 . (5.12b)
b_19072 44, 24 _ 2% _155 0K
t, 25 Jf, [tonflem’] 2.4

5.1.2.2 : (5.13¢)
d=600-2x25-2x25=500 mm
d_300_ 555, 110 0 9 0k
t 13 Jf, [tonflem’] 2.4

5.13 . £,

ax

fy 2
foax =— =160 [N/mm~]

1.5
52
f /3
r, = \/_:92.4 [N/mm’]
1.5
6.1

My 375 [kN-m]

s 3270 [cm’]
=11.4679 [kN/ecm’]~114.7 [N/mm’]< f_ =160 [N/mm’]

0K
6.2
( 5.11a)

SV 150x10° [N]
Y th 13 [mm]x60 [mm]

=19.23 [N/mm’]<7,=92.4 [N/mm’]

52 SM490Y, f,=360 N/mm* (3600kg/cm?)
!
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M =375.0 [kKN-m]=37.5 [tonf-cm]

b, max

V. =150.0 [kN]=15.0 [tonf]

2.
2.1 SM490Y
0.6f
20 0633600 s INfmm?]=1.44 [tonflem’]
1.5 1.5
2.2
f /3
L= VI;/_:139 [N/'mm*]=1.39 [tonf/cm’]
3. D Sue
M 2 .
5, = Mo 37510 [(KN-em] oy
’ fx  1.44x10 [kN/cm?]
4. 1-
1-600%x 190%x 16x 35
t =16 mm, t,=35 mm, r,=35 mm, A=2245 cm’,
|, =130000 cm*, S =4330 cm’, i=5.10 cm
5.
5.1
511 - L (5.20)

A =190x35=6650 mm’=66.5 cm’

A, =(600-2x25)x16=8800 mm’=88.0 cm’

3
_ 351907 20005416 mm* =2000.54 cm’

¥
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5 2
x E __[21x10 [N/mmz] 979
0.6f, 0.6x360 [N/mm~]
a) (5.21 a)
(500 jz
fo = 11-04x 210 1300443 0 Nymm?)
1x97.92% | 1.5
b)  (521b)
~ 9000 ot 36 2
foo = 500560 =19.95 [kN/em~]< 5”13 =24 [kN/cm?]
66.5
(521 a)
f. =143.8 [N/mm’]
5.2
f /3
T, = yl ;/— =924 [N/mm*]=0.924 [tonf/cm’]
6.
6.1
M 2 .
AT 375x10 [kN3 cm] 866 [kN/em?]
S, 4330 [cm’]
=86.6 [N/mm’]< f,_ =143.8 [N/mm’]
0K
6.2
\Y; 150x10° [N]

T,=——= =15.624 [N/mm’]<7,=92.4 [N/mm’]
th 16 [mm]x600 [mm]

oK
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5.4 53

1. ( 53.6 )
2
Amax :iMbmaxL
48 ’ EIX
2 2
:ix375.0 [KN-m]x 2 (10.O><102 [em]) 5 7
48 2.1x10" [kN/ecm~]x1.3x10° [cm™]
=143 [cm]
2.
AL _ 1.43 _ 1 < 1 0.K
L 1000 699 300
5.5 360kN(=36t)
s 52
! ,
N = 20cm R
foa =60 kg/cm2 = 6 N/mm°>
1' : Rmax
Rm=360 [kN]
2.
f—2sf, |2 <ost,
A
Ay:
A:

f, =240 kgf/fem’ =24 N/mm’



A=A

f.=025f, =60 kgflem’=6 N/mm’=0.6 kN/cm’

3. DAy
Aeq:Rm: 360 [kN]2 ~600 [em?]
f. 0.6 [kN/em’]
4. : B
N=20 cm
B
B:ﬁ:@:% [cm]
N 20
5.
BT
T a2

HTHTHTTTTLTTT’
-
r=25 mm, k=t,+r=25+25=50 mm, B=300 mm

b=§—k=150—50=100 mm

f,=0.6 [kN/cm’]=60 [kgf/cm’]

cr
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4f
to=b | =100x, /7% _316 mm
f, 2400

f, =60 kgflem® =6 N/mm’

f, =2400 kgf/em® =240 N/mm’

6. t=32 mm

N=200 mm,B=300 mm, t=32 mm

7. L (5.38)

SS400  f, =240 N/mm’

R 360 [kN]

'""t,(N+K) 13 [mm]x(200 [mm]+50 [mm]

=110.8 [N/mm’®]<0.75f, =0.75x240=180 [N/mm’]

0K

5.6 10m 53

P =300 kN (3 tonf) ,
w=40 kN/m (4 tonf/m)

2 2
f, =240 N/mm® (2400 kgf/cm?)

H- ! ,

300 kB

SS 400 ,
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1.1

1.2

2.1

2.2

53

M

b,max

2 2
Wl PL_40x10° 300x10 s oo
™y 4 8 4

Y

max

V,, =k P 200,390 _ 450 g
227 2 2

534
fb

ax

f. =140 [N/mm’*]=1400 [kgf/cm’]

7,=80 [N/mm’*]=800 [kgf/cm’]

. S

X,req

~ My 1250x10° [kN-cm]

S

X,req f
of

. 140x107" [kN/em?]

=8929 [cm’]

H-900%300x%16x28
S,=9140 cm’>S  =8929 cm’

A=309.8 cm’, g=243 kg/cm

I, =93200 cm®, I,=2540 cm®,

t =16 mm, t,=28 mm, r=28 mm

. AM
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2 2
AM :9:3‘ _ 230 50375 [kef-m]=30375 [KN-m]
: Mb,max
My, =1250+30375=1280.4 [KN-m]
: Vmax
10
Vi =350 +243x—-=36215 [kN]
5.1
My, 12804x10° [KN-cm]
s 9140 [em’]
=14.01 [kN/cm’]= f_ =14 [kN/cm’]
52
Vv 362.15 [kN]

7, = Y _ =25.15 [N/mm’]<7, =80 [N/mm’]
t,h 13 [mm]x900 [mm]

0K
. 5.3.3
6.1 : 5.3.3.1
b 300—L1 300—E
g 2 _ 2 _104<16 OK
t t, 28
5.3 SS400
b 2
T:10'4<13'1 f. =140 N/mm
6.2 : 5.3.3.1
® : t>£_
561
, b=900-2x28=844 mm, i=0.65¢"+0.13p+1.0
¢:@’ f=—f, =2
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5.7

1.1

1.2

_84 o5 15 <30.6i =152.86

1.6

-—|-|U

fo =140 N/mm’ =1400 kgf/cm® O.K

5.4 SMY 490

(L,=5.0m).

: My

M, =1300 [kN-m]

.V, 2360 [kN]
1:bax
b S Ml _yeq 45l g
b~ 03 [m] b

|
5.5 3.7<-2<27
b

fo :21_0‘44X(|Eb_3'5)

=21-0.44x(16.7—3.5)
=15.192 [kN/cm’] =151.92 [N/mm?]

DT, 5.7

7, =120 N/mm’

SMY 490
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3. . S

X

2
S - M, _1300x10° [kN czm]:8557.1 (o’
@Tf 15192 [kN/em?]

4.
H-900x300%16x28
t =16 mm, t,=28 mm, r=28 mm, A=309.8 cm’,
I, =411000 cm?, S, =9140 cm’, g=243 kg/m
5.
5.1 : M,
My =1250 [KN-m] 5.6
2 2
AM :9:3‘ _ 230 50375 [kef-m]=30375 [KN-m]
Mg =M, .. +AM =1250+30.375=1280.375 [kN-m]
5.1
10
V, :350+2.430><?:362.15 [KN]
6.
6.1
fbx
M, 1280.4x10?
Y 9140
=14.01 [kN/mm?*] < f,, =15.192 [kN/mm?]
6.2

2
r = Yo 362150075 45 N ymm?]
ta  16x900

W
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7.1

53.3.1
¢ 2
16
t>tmm:£:£:9[mm]
16 16
t; =28 mm>t _, =9mm
E=£=5.7 O.K
t, 25
7.2 : 53.3.1
SMY490
2
46l

b=900-2x28 =844 mm
i =0.65¢” +0.13¢+1.0 =3.86 [cm]

¢:%9 f1:_f 9¢:2
1

t —1.6[cm]> 2 344

-=——=0.48[cm]
461 46x3.86

( SMY490 )
84.4

:7253, 32.4i =32.4x3.86 =125

|lo < |o

=53<324i =125

—+

=

52

f, =2100 kgf/cm® =210 N/mm”

foo =151.92 N/mm®



5.8 5.6

Amax
2 2
AmaxW:iMmaXL’ I\/Imax:i
w48 El 8
2
Amax :iMmaxL
S ) El
Ea-t P L
3 4 4
_i |_3:i 2
48 12 ™
1.
+

(10x10° fem])’

A, = i>< 530.375 [kN - m]x

21,000 [kN/cm?]x4.11x10° [cm*]

=0.64 [cm]
2.
2
10x10° [em]
Apzix750[kN-m]x ( 5 ) - 7
12 21,000 [kKN/cm~]x4.11x10° [cm”]
=0.724 [cm]
3.
A =A,+A ;=0.641+0.724=1.364 [cm]
5.8
AL 1364 1 - L 10 1
L 1000 733 2000 2000 200
59 5.4 2

15°
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w="7 kN/m SS400
I- !

5.4 2

W, =Wcos15°=7x0.9659 = 6.7613 [kN/cm]

W, =Wcos15°=7x0.2588 =1.8116 [kN/cm]

M, =%WXL :%x6.7613x62 =30.426 [kN-m]

M, = w,L =~ x18116x6 =8.152 [kN-m]
8 8

. S

X,req

SS400, f, =240 N/mm® =24 kN/cm®, C,=2.5
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4.1

_ M,  GM, 30426 25x8.152
0.6, 0.75f,  0.6x240 0.75x240

Sx,req

[-200x125%9x16
tt=9 mm, t,=16 mm, r,=15 mm
A=64.16 cm’, =243 kg/cm

I, =4490 cm®, 1 =771 cm®,

S =449 cm’,S, =103 cm’

I, =837 mm, i, =3.47 mm

. i,-h
i"=4.19cm, L —=349
A
] : (5.12)
b 125 24 24
— = L2-39< - 271155 0K
tp 16 Jf, 24
EZM:18,7<£:£:71 O.K
t, 9 Jf, V24
1 3 1 3 4
lp=3.00m, 1, =B’ = x1.6x12.5" =260.42 [om’]

A =t B=1.6x12.5=20.00 [cm’]

A, =(H -2t )t, =(20.0-2x1.6)x0.9=15.12 [cm’]

o | 26042
Af+éAN \/20'00+é><15'12

=3.4 [cm]

=324.51[cm’]
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6
Ay=r | = [ 2PN 1997
0.6, ~V0.6x2.400

(5.21 )

m

&
foa = 1—0.4><L2 xﬁ= 1—E 16 [kN/cm’]
C,x119.97°| 1.5 C

(521 b)
9000 9000 )
foo = L.h = 300x20 =30 [kN/cm’]
A, 20
I
M, =0, MZ:%WXLZ:IS.ZB[kN-m]
C,=1.75-1.05(M,/M,)+0.30(M,/M,)’
=1.75<2.30

fo = {1—%2}x16 =14.17 [kN/em®]

m

|
M, =15.213 [kN-m], M, =-30.426 [kN-m]

C. =1.75-1.05(M, /M,)+0.30(M, /M, )’
2
:1.75—1.05x( 15213 ]+0.30x( 15213 j
30426 30426
= 2.125<2.30

foi = (1— 0.2 ]x%: 14.49 [kN/cm®]

2.125
5.
I-I
2
- M, _15.213x10 [13<N cm] _3.39 [KN/cm?]
S, 449 [cm’]

M, 4.076x10% [kN-cm]

Y 103 [em’]

=3.96 [kN/cm’]
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. fi . fo _ 3.39 L 396
" o fuy 1417 18.00

ax bay
=046<1.0

O.K
II-11
M, 30.246x10° [kN? m]
g 449 [cm’]

X

=6.78 [kN/cm’]

¢ M, _8.152x10% [kN-cm]

=7.92 [kN/cm’]

b =
Y 103 [cm’]
f
- fi Ly 6.28 . 7.92
fooe  foy 14.17 18.00 0K
=0.92<1.0
5.10 5.5 2
P
| P
4 — HIARRNNR RN ERNINNeN
L g/z R 'ﬂ."f:. I .:/11 _E
| [
a b.
5.5
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Pu
LTI
;
206

1 |
4MPI519 +5P 559' =0

u

M
Pu:16 2PI
|
_R _16Mp
P, 12 M,
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