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: : l T 4.0/01x1300 = 13 =5

o e %'E#E st 5.0/02x2000 = 40 &S clo
281 kg /m’

L 05y slasl 5 618 L -
1.0/2%850 =170 Slecw aols ctke 5 Cogmn T L 65 T
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;ﬁw&l,b:c}wM

WpL=490 f. =270

WLL == 500 fy = 4‘00

1 . - " e -
t = XL—EX350—14WMWU::~

1
25
t=25cm d =23cm

Wu = 1. ZSWDL + 1. 5WLL )\.3 u'.‘-?-’:

W, =1.25x 490 + 1.5 X 500 = 1362.5 Kg/cm?

W, =50W,=50x 1362.5 = 68125

b S e

M, = +—x L* x W=+ X 68125 X 350 = 1703125 kg.cm

M, = — = x L2 x W,=— — x 68125 x 350 = 2384375 kg.cm
10 10

M, = ——_x L* x Wy=—>_X 68125 x 350 = 993489.5 kg.cm
(sie sla S s 53) 6518 5 5T (s
a; = 0.85 — 0.0015f¢=0.85-0.0015*270=0.445

B1=0.97 —0.0025fc = 0.97 — 0.0025 x 27 = 0.9025

700 700

= d= 230 = 146.36
“©=700+7," " 700 +400 "

a, = B¢, = 0.9025 x 146.36 = 132.09

—g_ |qgz _ _2Mu _ _ 2 2x2384375 _
a=d \/d arfcpcbe 230 \/230 0.445x270%0.7x150 0.82

Vo
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. M, 2384375 27— 370mm?
s —a 0.82
oofy(d-3) 0.7x400(230 - 272)

- 3014(461.8)

A, 4618
P=b.d 150 x 230

=0.013 > 0.0015 = p,,in

(Cie Lg\.hji;‘ J>w )J)‘ A JJSL")T el
a; = 0.85 — 0.0015fc=0.85-0.0015*270=0.445

B =0.97 —0.0025fc = 0.97 — 0.0025 x 27 = 0.9025

__700 700
“©=700+£," " 700 + 400

*270 = 146.36

a, = B¢, = 0.9025 x 146.36 = 132.09

a=d—\/d2—i

alfC(pcbe
230 — \/2302 2T _ 58 = 58mm < a, = 132.08mm
0.445%x270%x0.7x150
p M, 1703125 Y6 45 — 264mm?
— = = . = mm
* _a 0.58
oofy(d-37) 0.7 x200(230 - 2%)
- 2014(307)
S d S
Vo=1.15"0% = 1,15 x B0 _ 43

V,=0.2¢, /fcbed=O.2><0.7><\/27><500><230=83N
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Vg = EAv(,osfy(sinoz + cosa) = 32526 N

S

V,=V,+V,>V,

WpL=490 fo =270
WLLZSOO fy=4‘00
t=-oXL=:X400 = 16 i Calinis s
ey = s = Craw Cwlded s

t=25cm d =23cm

Wu = 1. ZSWDL + 1. 5WLL )\f U'S:*:

W, =1.25x 490 + 1.5 x 500 = 1362.5 Kg/cm?

W, =50W =50 x 1362.5 = 68125

M, =+ x 12 x W=+ - X 68125 x 400 = 1946428 kg.cm
M, = — - X I? x W,=— = X 68125 x 400 = 2725000 kg.cm

M, = — = x 12 x W,=— — x 68125 x 400 = 1135416 kg.cm
24 24
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(shin S o 53) 6528 5 5T o
a; = 0.85 — 0.0015fc=0.85-0.0015*270=0.445

B1=0.97—0.0025fc = 0.97 — 0.0025 x 27 = 0.9025

700 700

= d= 230 = 146.36
700 + £, 700+ 400

Cp
a, = f1¢p = 0.9025 X 146.36 = 132.09

a=d-— \/dz _ My _ g \/2302 _ 275000 _ g
0.445x270x0.7x150

ajfcoche B
M, 2725000 )
A, = o = 5 g- = 42 = 420mm
osfy(d—3) 0.7 x400(230 - %)
- 3014(461.8)
A, 4618

P=pd 150x230  0-013>0.0015= ppy

a; = 0.85 — 0.0015fc=0.85-0.0015*270=0.445

B1=0.97 —0.0025fc = 0.97 — 0.0025 x 27 = 0.9025

700 700

- d= 270 = 146.36
“©=700+7," " 700 +400 "

a, = B¢, = 0.9025 x 146.36 = 132.09

ad— |z 2Mu
alfC(pcbe

2x1946428
0.445x270x0.7x150

230 — \/2302 — =0.67 =67mm < a, = 132.08mm
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M, 1946428

A, = o= = 30 = 300mm?
osfy(d-3)  0.7x400(230 - 227)
- 2014(307)
FrdiS
V=115 = 1,15 x 240 _ 43 6N

VC=Q2¢CUd%d=Q2x07xv?7xmmx230=83N

dJ:A:DLMY. Wb)/\o)umdﬁj)js[ﬂ)-rbj:g}oﬁJ)GJ})‘»X&A

V, = gszpsfy(sinoc + cosa) = 32526 N

s
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23 n ol 1 53 35 g0 Dlnlowa YA 015 aal T 55 i Lol 5 51 eslizal |
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A b gl ks o

Cal fr e
W ol le 055 =
Rk, b=

I oSl Coenl s o =

B s b5k o=

Olexslu 09 anwloes
e ard 09 dwlons
(4+4.5+4.6+4+3.2+5.6)x2.8x175=12691kg [ 12ton
3lm Sl e 05y avlos

(19 +8.8) x 2.8x 281 = 22ton}

(19 +8.8) x 2.8 x 241 — 18ton
el 059 4w

((19x8.8) —16.8) x 411 = 61ton
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150 %500 = 75ton
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T, =T, =(0/05)(H)* =(0/05)(18.4)* =0/444
T <0/7S =F =0

T STS =B =(5 +1(5)° = (154124 )e =233

B T, 0.444" 7
c, ¢, _ABI 20/3><2/33><1:0/1165

R
V =CW
V =0/1165x750 = 87.375ton
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om0

VR BRI O
v " w

LV T A

P- 0.942 + 0.000
0.£64 0.000
AXIAL
fk Fib Te - K L Ch
Stress Ellowable allpowable Factar Factor | Factor Factoer
lador Bending 13362.789 14400, 004 30004.519 1.000 1.000 3EL 11004
linar [Bending 0.000 14200.000 130198, 952 1.000 1.000 g1
SHEAR DESIG
f F Stress
Stress 2l lewable B iy
Majar |Shear 181.821 9&00.000 0.01p
Minor |Shear 0.000 9&00.000 oLoop

F,=1440 kg/cm?

Sreq= M;”—;": 6.836x10°/1440=474.7 cm® - Jiil Jyu= = Try

(A = 33.4 cm?
d=22 cm
b= 11 cm
[PE220 =< S, = 252 cm?®
I, =2770 cm*
tr = 9.2 cm
\ t,y = 0.59 cm

oS o o3lial (AT 3 53 51 sl gl Sl 39 50 Sreq Sl 4 4x 5

Try 2ipe220 — s = 252 X 2 = 504 > 474.7

Yo




www.icivilir girec (uwaigo ¢ jleaudiils gols Uy

STEEL STRUCTURES PROJECT Y5 sojluo)s

Try2IPE220

22 =11< > =11.12

T2x092 Ry

2 =0<0/16

n N|o

:%:37.340<%:109 28l o il IS5 286 5
L, =560

_ 635h, 635x11
R 00
L, =L,

C, =1/75

o 840000C, _ 840000x1/75
b® Ld 560x 22
Af 22x0.92

'§|Q_ <‘I‘I|

LC

=142/6

=2415<1440

Fp=0.5 F,=1¥¢.kglcm?

il Slame (B AT o83 Lo F0-Y-N il G

d 22 3185 _ _
a = E = 373 < 200 = 65 —)Fv—0.4Fy—960 kg/C

Vo Vi 466 kg kg

f, = — = X _ = 36— < Fy = 960 —= — OK
vTA, dt, 22x059 “Cemz >V cm?
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O ok - 8
ol b oS Jule L5 5 6555 lasl sla o o

B A

Amax>s= 5 < Dmax s

L =5.6M = Apay s = Apyp = 20 = 233 cm

ol 555 03 8 b 5 ol e jul Oles Losle L5 6l

Ww.L*
AmaX=BEI 9 5 N A )
o o

L

A=_%
p= YAY

WpiL = (DL+LL) X 5 ,85,L s
= (490 + 500) /g X 2
()
kg

= 2000—x 1072
m

= 20 kg/cm

A I:AA 5% 20 X 560
max = 384E] 384 x 2.1 X 106 x 2770 X 2
< Apaxile= = 2.33 cm Ok

= 2.2cm

AL e SNl er S S

Use2 IPE 220
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for Combo and Station
ZIPEIRD
F-M33-MZZ Demand/Capacity Ratic is 0,841 = 0,000 + 0,940 + 0,000
STRESES CHECEKE FOHCES & MOMENTS
B 133 122 2 Y3
Combo | DSTLSZ - 39 3.9481 0.00D 270 0.000
AXIAL FORCE & BIAXIAL MOMENT DESIG (E1-3)
fa - Ft
Strege Allowable Allzswable
Exial B.1&B 8229.5BE 14400.000
fh Fb Fe Crt K L Ch
Stress Ellowabl Allowable Factor actor actar Factor
Mador Bending 13533.286 1£400.000 18885,.160 1.080 1.000 0.9481 1.080
Minar Bending .000 14400.000 S042.324 1.000 1.000 0.9481
SHEAR DESIGN
£v E Stress
Strese A1 lewable Ratio
Major [Shear 143,320 0s00.000 0.015
Minor Shear 000 Se00. 000 0.00D

F,=1440 kg/cm?

Sreq= M;”—:": 3.961x10°/1440=275.06cm’> — Jtil Jsus = Try

(A = 23.9 cm?
d=18 cm
b= 9.1 cm

IPE180 ={ S, = 146 cm?

I, = 1320 cm*
tf = (0.8 cm

\ t, = 0.53 cm

mlfuaabﬁbﬂ‘&."jé'jsj‘Ml{&jif\ﬁbﬁysreq 4.({‘4;4:-}3

Try 2ipesas » s =2 X 146 = 292 > 275.06

b 91 :5.68<£:11.12

2t 2x038 JFy

YA
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STEEL STRUCTURES PROJECT Y5 sojluo)s

LBL (gr 03,88 1 e

d_182 113,75 1612
2t 2x0.8 JFy
L, =560
L - 6350, _ 635x18.2 . g
JFY <2400
L, =L,
C, =1/75
~840000C,  840000x1/75
F.= Td = 56018 = 2601<1440
Af 18.2x0.98

F,=0.6F,=\¥f. kg/cm’

2 s s d sty <k

Dl il Sl by AT o F-0-V-Y 0 dals b

d 18 3185 _ _
a =053 339 < 3300 65 —: FV—O.4Fy—960 kg/C
V  Viyax 270 kg kg
f, = = = = 283—< Fy =960— - OK
vTA, dt, 18x053 cmz > Y cm?
Use2 IPE YA

ol ol b oS Jule 5 5 6555 lasl sla 5 o

T A CA R

Amax S0 < Amax}l?UA

¥4




www.icivilir girec (uwaigo ¢ jleaudiils gols Uy

STEEL STRUCTURES PROJECT Y5 sojluo)s

560
L= 56m i Amax)"ﬁ‘ - AD+L = % = 2.33 cm

ol 555 03 18 b 5 ol e jul Oles Losle L5 6l

W.L* | I O N Y 0

Amax = B El = l =
. L §

Wpir = (DL +LL) X 5 8L 5 B==x

= (411 + 150) /kg\ X 2.4

()
117858 10-2 —
= 1178;)( 107% =13 kg/cm
_5.W.L4 5% 11 x 560%

= 2.31cm

A — —
max " 384El 384 x 2.1 X 10° x 1320 x 2
< Apaxile = 2.33 cm Ok

L o Nl or S 5

Use2 IPE \A:
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STEEL STRUCTURES PROJECT Y5 sojluo)s

L=3.
2=0.0G63 2LAE-(8  133=2.2208-05
522 833=2.220E-04 =£22=0.013 =33= El
E=2Z fy=24000.000
RLL
F-M33-MZZ Demand/Capacity Ratio is 0. 660 = 07—+ 652 + 0000
STREISES CHECEKE FORACES L MOMENTE
B 33 122 vi2 3
Combeo | DSTLS2 -0.108 2.08k oop il 0.000
B¥IAL FORCOE & BIAXIAL |[MOMENT DESIG (E11-3
fa ra Ft
Stress Allowabl Allowable
rxizl 31.311 4248,587 14400.00D
fb Fb Fe Crt ¥ L Ch
Stress 2llowable Allowable Factor Factor actar Fagtor
Mador Bending 5354,4588 12400.000 77434, E6B 1.080 1.000 D.931 1.000
or [Bending 0.000 14400.000 4248, 887 1.000 1.000 0.9%31
SHEAR DESIGH
f I Stress
Strese Atlewable Raripo
29ar Shear 0.000 S9e00.000 00D
....... Shear 0.000 3e00.000 oop

F,=1440 kg/cm?

Sreq= MF’I;“" = 2.186x10°/1440 =1sy Acm® - Jusl Jgo
(A =23.9cm?
d=18 cm
b= 9.1 cm
— Try IPE180 ={ S, = 146 cm?
I, = 1320 cm*
tf = 0.8 cm
\ t,, = 0.53 cm

V?sdnoéwuw‘é)jﬁjsj‘uwbw}i‘?

A S—09S, 151.8—0.9x 146
P d B 18

Use :2 PL5x1 — Ap = 5 cm?3

= 1.13 cm?

5x 13 18 2
[=2x%x1320+2 - +(5)(7+0.5) = 3063.3

)




www.icivilir girec (uwaigo ¢ jleaudiils gols Uy

STEEL STRUCTURES PROJECT Y5 sojluo)s
I 30633
s=c= = 340 = Sreq

TrylPEAAO+PL5X1

B = 9.1 =5.68< e =11.12
2t 2x0.8 JFy
LBl (o 03,88 S plade
d _ 182 =11.3< 75 =16.12
2t 2x0.8 JFY
L, =320
L 635, _635x18.2 ..
N V2400
L, #L,
C, =1/75
_ 840000C, _ 840000x1/75
F.= Td = 30x18 - 4551 <1440
Af 18.2x0.98
F,=0.6F,=\rf. kg/cm®
b ot J sty <k
DSl Cawdsle Slee g8 i Coen P01V dails Gb
d _ 18 3185 _ _
a YT 33.9< 72300 65 —: Fv—0.4Fy—960 kg/C
V  Viax 0 kg kg
f, = =

_ Imax _ = 0— < Fy =960—= — OK
A, dt, 18x053 —cm? "V cm?

Y'Y
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Use IPE \A+ +PL5X1
IS
el b otiS Jale L5 5 655 wlask sla s s
23 Eomn CAIHF-IY-N -

Amax>sr 5 < Amax e

L =3.2M - Apay s = Apyp = 5o = 1.33 cm

155 03 285U 5 b ol Olas bosle 5 (5l

W.L* | Y I T 1 ey
Amax = B l s =
L L

WpiL = (DL+LL) X ;5 .85k 50 B=-2-

= (490 + 500)(1(_%) x 1.6
m

K
— 1584-8 % 102
m

= 15 kg/cm

5.W.L* 5x 15 x 3204

A = g
max 384E] 384 x 2.1 x 10° x 3063.3
= 1.33 cm Ok

= 0.31cm < Aoy jloes

il o Sl or 5 55 g
P58 By Jsb 6 el
FAST oS Wl gn g5 4 5 S 6 S
M= SF,=146 x yff. =2.1ton. M

M,= 3x-0.23x*> — x=0.4

B
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STEEL STRUCTURES PROJECT 6V sl ojluo)s s

a3 5y Jb = 3.2:(2%0.4) 2.4

o At

-
—— @#r

/ e

to i Caalinis b
.r_“&,,uum~A@uugu;ﬁjl,;Jp,%uw@@,:p

els s Gos 65,55 sk sl

D>0.75t, —» a>bhy » a>10cm - a=15cm— L =24+ (2x0.15) =2.7 m

Use IPE YAO +2 PLY .vxaox1

VY
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STEEL STRUCTURES PROJECT

Vs sojluols

BR=40.2004 |i22=812.382 i33=1738.000
§27=9%.069 £33=317.230 rii=4.4%3 r33=4.373
E=Z03B501.920 £y=3400.000
RLLE=1.000
F-M33-MZZ [Demand/Capacity Ratio is 820 = 0.030 Bil + 0a0
STERSS CHECKE FORCES & |MOMENTS
P 433 M22 w2
Catibe | DSTLS2 S5e64.6%98 253586.433 0.00p -172. 815
AXTAL FORCE & BIAXIAL |MOMENT DESIG (HZ-1
fa Fa 3 4
Stress
Axial 14,04
P [

B -
inor [Bending .000
SHEAR DESIGE
&y
STress
lza9ar Ehear 10.947
finar |Shear 0.000

F,=1440 kg/cm?

M
Sreq: Frz;ax

(A = 20.1 cm?
d=16 cm
b= 8.2 cm
S, = 109 cm3
I, = 869 cm*
tg = 0.74 cm
\ t,y = 0.5cm

- Try IPE160 = {

= 2.54x10°/1440 =176.4cm® - Jtil Jus

T =

L]

0.000
K L Ch
r | Factgr Fagtor
0 0.581 1.000

oS om o3bizel AT S5 53 51 bl od Sl 3 g0 Sreq Sl 4 4> 5

Try 2ipey6. »s=2x 109 = 218

b 8.2

2% 2x0.74

=55< el =11.12

JF

Yo
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STEEL STRUCTURES PROJECT 63V 5 e ol o5
A5l (o0 038 b sl ey

d__16 =16< 79 =16.12
2t 2x05 JFy
L, =560
L - 6350, _ 635x16.4 _, .,

JFY <2400
L, # L,
C,=1/75

840000C, 840000x1/75

—_— pg = <
F. ) Es0p = 1991<1440
Af 16.4x0.74

F,=0.6F,=1¢¥. kg/cm®

st s d st <k

Dl Gl Sl 2By AT s POV dails b

d _ 16 3185 _ _

V. Vinax 172 kg kg
f, = — = = =21.5— < Fy = 960— — OK
VA, dt, 16x05 > emz =V 260 cm? 0

Use2 IPE \6:

35S
ol b otiS ale L5 5 655 wlask sla s s
23 Eoee CAlFY=IY-V-Y e L

Amax>sr 5 = Bmax b=

L =0.6M > Apagites = Apyy, = o0 = 2.33 cm

A4
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55 03 285U 5 ol ol Olas Losle 5 (5l

W.L* | N )
Amax = B El P =
L
Wpypr, = (DL+LL) X 5,854 50 Baals
YAY
= (490 + 500) 1\ X 2
(w2)
k
— 1980-2 x 10~2
m
=19 kg/cm
5.W.14 5% 19 x 560%

AI‘I‘IEIX -

= = 2cm < Apay sl Ok
384E] 384 x 2.1 x 106 x 869 x 2~ 1 S Omaxi=

A3 o SN e 5 S

Use?2 IPE\6:

Vv
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STEEL STRUCTURES PROJECT Y5 sojluo)s

Osin s (1 b lpnin foad
B-10 5
=y aab

P,=P+B,M,+B M,
A 53/8

Try > IPE30 A =53/8 5B, === >_x100=9/65
C /C =30cm
2 2
I, =2(1, +Ad?)=2(604+53/8(15)?) = 25418
5, =+ =218 _1504/5
v TCc 15
(=R 25318 140634
S, 1694/5
P, =8000+(9/65x0/29x10%) + (6/34x0/ 29x10°)
P, =12700
= 1201 7eme <113
Fa 1000

P,=P+B,M,+B,M,

Try > IPE220 >A =33/4 B, :?:33/24x100=13.25
C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8
g _ | _s8a%2/8 __,
Y C 11
B, =~ 223314 100-8/65
S, 772
P,, =8000+(13/25x0/29x10°) +(8/65x0/29x10°%)
P,, =14351
L
Fa 1000
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STEEL STRUCTURES PROJECT

L;J‘}!}B L;Ub ajLw ojjﬁ

A =33/4 1=0.92cm

S,=252 t, =0.59cm
Try >IPE220|b =11m | _g 1]

d =22cm
'm=26/2

,I f
R LT 8492/8 _11/97
T 2A 2x33/4

K, =K, =1
A _ kL _1x310 _
r, 9/11
_kyL 1x310
r, 11/27

y

Aray = 34 <200

ok = Fa=1315
fa=E= 14351 =214/8

A 2x33/4

5
[\ - |\S/| _0/29x10° o,

r, =2.48

y

2x252

635xb

JR

L, <L, =310=L, = ~106 |

840000C, ¢, - _ 840000x1
Ld 7Th27 310% 22
Af 11x0.92
L, L, 310
. 1/2ry 1/2x11/27

5 5
21:\/72><10 C, :\/72><10 X1 _cyr0g

F,= =1246 <1440

22/9

Fy 2400
A<i —F, =0/6Fy =F, =1440

My 0/29x10°

58
Sy 772

A
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R, =0/75Fy F, =1800
fby < Fby f,, <F fa<Fa

58 <1800 57 /53 <1440 214/8 <1315

fa _214/8 _, 163<0/15

Fa 1315
, 105x10°  105x10°

> (KLJZ (1><310j2_
X 9/11
5 5
, _105x10° _ 105x10° _ .o

YorkLY (1x310j2
Ty 11/27
fa + C..f " Cmyfby

mx ' bx

Fa |:1_ faj||:bx 1— fa I:by
Fx Fe

214/8+ 1x57/53 .\ 1x58

1315 (1_214/8)X1440 (1_214/8

9067 13877

0/163+0/12+0/05<1
i

fa +be +¥ <1-50/54<1
0/6F, F, F,

USE — 2IPE 220C /C 22

<1

<1
)x1800

Al
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eoler aab

P,=P+BM, +B,M,

Try -»IPE30 —>A =53/8 5B, =Si=53/78x100=9/65
C /C =30cm
I, =2(I, +Ad?*)=2(604+53/8(15)") = 25418
S :I_:@:1694/5
Y C 15
- A :2><53/8X100=6/34
S, 1694/5
P, =15000+(9/65x0/27x10°)+(6/34x0/27x10°%)
P,, =19320
e _ P 198019 3m2 <113
Fa 1000

P,=P+B,M, +B M,
A 33/4

Try > IPE220 >A =33/4—B, =5 x100=13.25
C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8
g | _8492/8 __,
N 11
(=R 23314 100-8/65
S, 772
P,, =15000+ (13/25x0/27x10°) +(8/65x 0/ 27x10°)
P, = 20920
e _P 29050 9em? <39.1
Fa 1000

\Al
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A =33/4 t=0.92cm
S,=252 t, =0.59cm
Try > IPE220|b=1lcm . _g11

d=22m 548
m=26/2

,I f
R T 8492/8 _11/97
T 2A 2x33/4

K, =K, =1

L kL _1x310
oo, 9/11
_kyL 1x310

Cor, 11/27

y

Aray =34 <200
ok = Fa=1315

fa=E= 20920 =313/1
A  2x33/4

5
(M 072710 oy o
< S, 2x252

27

y

635xb

JFY

L, <L, =310=L_ = ~106 |

840000C, ¢ . _840000x1
Ld 7Th2T 310x22
Af 11x0.92
L, L 310
. 1/2ry 1/2x11/27

5 5
. 72x10°C, :\/72><10 L _ gy
Fy 2400

A< —F,=0/6Fy =F, =1440

sz =

=1246 <1440

22/9

My 0/27x10° _
Sy 772

f, 35

y

Y¥
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R, =0/75Fy F,, =1800

by

fby < Fby fbx <F, fa<Fa
35<1800 57 /57 <1440 313/1<1315

f—a=£/l=0/2330/15
Fa 1315

, 105x10°  105x10°

" (KL)Z _(1x310j2
X 9/11

, 105x10°  105x10°

v EKLJZ _(1x310j2
ry 11/ 27

mx ' bx

+
Fa 1- fa} Fix 1_ fa | Fo
Fox Fy

313/1+ 1x57 /57 N 1x 35

1315y 313/ 1) 1440 (1—313/ 1) 1800
9067 1387

0/23+0/04+0/019<1
f

L To To o9 0/48<1

0/6F, F, F,

USE — 2IPE 220C /C 22

=13877

<1

Yo
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oy 4ib

P,=P+BM, +B,M,

Try ->IPE30—>A =53/8—>B, =SA=53/78><100=9/65

X

C /C =30cm
I, =2(I, +Ad?*)=2(604+53/8(15)") = 25418

25418

S, =—=——"-=1694/5
15

|

NG
A 2x53/8

Y S, 1694/5

y

P, =25000+(9/65%x0/27x10°) +(6/34x0/27x10°)
P, =29320

P 29320
" Fa 1000

x100=6/34

=29/3cm?* <113

P,=P+B,M, +B M,
A 33/4

Try > IPE220 >A =33/4 B, =5 x100=13.25
C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8
g | _8492/8 __,
Y C 11
(=R 23314 100-8/65
S, 772
P,, = 25000+ (13/25x0/27x10°) +(8/65x0/27x10°%)
P, =30920
o == 392050 0em? <301
Fa 1000

\4
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A =33/4 1=0.92cm

S,=252 t, =0.59cm
Try >IPE220|b =11m | _g 1]

d =22cm
'm=26/2

,I f
R T 8492/8 _11/97
T 2A 2x33/4

K, =K, =1

L kL _1x310

X

r, =2.48

r. 9/11
y _kyL _1x310 .
r, 11/27
A =34 <200
ok = Fa=1315
fam D - 30920 _ 4658
A 2x33/4
5
‘| M, _0/27x10° o
© S, 2x252
L, <L =3102L =52P 106
JFy
_ 840000C, ¢ - _ 840000x1
F, = Ta »Foo =315 55 = 1246 <1440
Af 11x0.92
_L__ L 310 22/9

r 1/2ry 1/2x11/27

5 5
21:\/72><10 C, :\/72><10 L _ gy /g

Fy 2400
A< —F,=0/6Fy =F, =1440

My 0/27x10° _
Sy 772

f, 35

y

Yv
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F, =0/75Fy K, =1800
fby < Fby fox <Fix fa<Fa

35 <1800 57157 <1440 462 /8 <1315

fa _462/8 . 35.0/15

Fa 1315
, 105x10°  105x10°

) (KLJZ (1><310j2_
X 9/11
5 5
, _105x10° _ 105x10° _ .o

Y (kLY (1><310j2
Ty 11/27
fa + C..f " Cmyfby

mx ' bx

Fa |:1_ faj||:bx 1— fa I:by
Fx Fe
462/8+ 1x57/57 . 1x35
1315 (1_462/8)X1440 (1_462/8
9067 13877
0/35+0/05+0/03<1
f
fa +be+ % <1-50/61<1
0/6F, F, F,

USE — 2IPE 220C /C 22

<1

<1
)x1800

YA
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ps> aib

P,=P+BM, +B,M,

Try > IPE30>A =53/8 5B, =Si=53/78x100=9/65
C /C =30cm
2 2
I, =2(1, +Ad?)=2(604+53/8(15)") = 25418
S, _ L 2860005
" C 15
=B 263818 100-6/34
S, 1694/5
P, =35000+(9/65x0/28x10%) +(6/34x0/28x10°%)
P,, =39480
" _ P _ 39880 a9/4em? <113
Fa 1000
P,=P+B,M,+B M,
Try > IPE220 >A =33/4 B, :?:33/4x100=13.25
C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8
s, _1_8a2/8
" C 11
(=R 23314 100-8/65
S, 772
P,, =35000+ (13/25%0/28x10%) +(8/65x0/28x10°%)
P, =41135
" _ P UMD emr <391
Fa 1000

¥4
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A=33/4 t=0.92cm

S,=252 t, =0.59cm
Try - IPE220|b=11cm [ —_g11

d=22m 548
m=26/2

,I f
R T 8492/8 _11/97
T 2A 2x33/4

K, =K, =1

L kL _1x310_,,

“r, 911
k,L
A = :1><31O:27
r, 11727
A =34 < 200
ok = Fa=1315
fam Do 215 _g157
A 2x33/4
5
(M, _0/28x10° o
© TS, 2x252
L, <L =3102L =52P 106
JFY
840000C, ¢, .. _ 840000x1
F,= iy >R = 7055 = 1246.<1440
Af 11x0.92
L L, 310 2919

T 1/2ry 1/2x11/27

5 5
. 72x10°C, :\/72><10 L _ gy
Fy 2400

A< —F,=0/6Fy =F, =1440

My 0/28x10°

36
Y Sy 772

fb
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R, =0/75Fy F,, =1800

by

fby < Fby fbx < |:bx fa < Fa
36 <1800 55/55 <1440 615/7 <1315

fa _815/7 ) 46<0/15

Fa 1315
, 105x10°  105x10°

> (KL)Z (1><310j2_
X 9/11
5 5
,_105x10° _ 105x10° oo

Yo kLY (1@10}2
Ty 11/27
fa + C..f n Cmyfby

mx ' bx

Fa 1— fa’- I:bx 1— fa I:by
. F,

615/7+ 1x55/55 N 1x 36

1315 (1_615/7)X1440 (1_615/7
9067 13877
0/46+0/065+0/039<1
f

fs +be+ % <1-50/68<1

0/6F, F, F,

USE — 2IPE 220C /C 22

<1

<1
) %1800

o)
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Jol aalb

P,=P+BM, +B,M,

Try ->IPE30—>A =53/8—>B, =SA=53/78><100=9/65
C /C =30cm
I, =2(I, +Ad?*)=2(604+53/8(15)") = 25418
S :I_:m:1694/5
Y C 15
=B 263818 100-6/34
S, 1694/5
P, =44000+(9/65x0/26x10%) +(6/34x0/26x10°)
P, = 48160
= =280 g 16em? <107
“ Fa 1000

P,=P+B,M, +B M,
A 33/4

Try - IPE220 > A =33/4 > B, =5 x100=13.25
C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8
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5 5
. 72x10°C, :\/72><10 L _ gy
Fy 2400

A< —F,=0/6Fy =F, =1440

My 0/14x10°

=18/13
Y Sy 772

fb

V¥
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R, =0/75Fy F, =1800

by

fby < Fby fbx <F, fa < Fa
18/3<1800 27/8 <1440 929/2 <1315

fa _929/2 _/7<0/15

Fa 1315
, 105x10°  105x10°

) (ku_jz (1x310j2_
X 9/11
5 5
,_105x10° _ 105x10° _ .o

Y (kLY (1><310)2
Ty 11/27
fa n C..f n Cmyfby

mx ' bx

Fa 1— fa’ I:bx 1— fa I:by
. F

929/2+_ 1x27/8 .\ 1x18/3
1315 (1__929/2)x1440 G:_929/2
9067 13877
0/7+0/021+0/01<1
f
fa +fm—kby£1—90/49ﬁl
0/6F, F, F,

USE — 2IPE 220C /C 22

<1

<1
) %1800

Yo
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=

SOk

P,=P+B,M,+B /M,

Try - IPE30 > A =53/8 > B, =Si:53/78><100=9/65

X

C /C =30cm
=2(1, +Ad?)=2(604+53/8(15)°) = 25418

- 245 _1694/5
15

Iy
I

Syu :E
A 2x53/8

¥ 'S 1694/5

y

P, =74000+(9/65x0/11x10%)+(6/34x0/11x10°)
P, = 75760

_ P 75760
“ " Fa 1000

x100=6/34

=75/7cm? <107

P,=P+B,M,+B M,
A 33/4

Try > IPE220 >A =33/4—B, =5 x100=13.25
C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8
5 _1_8492/8 .
Y C 11
(=R 23314 100-8/65
S, 772
P,, = 74000+ (13/25x0/11x10°) +(8/65x 0/11x10°)
P, = 76410
e _ P 700 e aem? <39.1x2-78/2
Fa 1000

Ve
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L;J‘}!}B L;Ub ajLw ojjﬁ

A=33/4 t=0.92cm

S,=252 t, =0.59cm
Try >IPE220|b =11cm | _g 1]

d =22cm
'm=26/2

|
r :,/ Yo /8492/8 =11/27
N 2A  \2x33/4
K, =K, =1

L kL _1x290 _
“oor, 9/11
P :kyL_1><290_

r, =2.48

, = =26
r,  11/27
A =32 <200
ok = Fa=1324
fa=D - 10410 _4143/8
A 2x33/4
5
i _M, _0/11x10 _21/8
S, 2x252
L, <L =200%L, =220 _105
JFy
_840000C, ., _ _ 840000x1
Foe =g >For = —gny 5y — 1332 <1440
Af 11x0.92
Lm0,

r 1/2ry 1/2x11/27

5 5
21:\/72><10 C, :\/72><10 X1 _cyr0a

Fy 2400
A< —F,=0/6Fy =F, =1440

My 0/11x10°
Y Sy 772

f, ~14/2

\a%
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F, =0/75Fy K, =1800
fby < Fby fox < Fix fa<Fa

14/2 <1800 21/8 <1440 1143/8 <1324

f—a=1143/8:0/86£O/15
Fa 1324
5 5
] :105><102 _ 105x10 _ 10361
(KL] (1x290j
X 9/11
5 5
, 105x10°> 105x10 _15857

(KLY _(1x290j2
Ty 11/27

fa mefbx 4 Cmyfby

+
Fa 1- fa,l Fox 1_ fa | F
Fex Fy

<1

1143/8+ 1x21/8 s 1x14/2 <1
1324 (- 1143/8) 1440 (1_1143/8) 1800
9067 13877
0/86+0/017+0/008<1
i
fa +be +-¥ <150/68<1
0/6F, F, F,

USE — 2IPE 220C /C 22

YA



http://icivil.ir/omran/?utm_source=header&utm_medium=header&utm_campaign=general-header

STEEL STRUCTURES PROJECT Y5 sojluo)s

RSP

P,=P+B,M,+B /M,

Try - IPE30 > A =53/8 > B, =Si:53/78><100=9/65

X

C /C =30cm
=2(1, +Ad?)=2(604+53/8(15)°) = 25418

- 245 _1694/5
15

Iy
I

Syu :E
A 2x53/8

¥ 'S 1694/5

y
P,, =90000+(9/65x0/16x10°)+(6/34x0/16x10°)
P., = 92560
P 92560

g = == =92/50m? <107
Fa 1000

x100=6/34

P,=P+B,M,+B M,

Try > IPE220 >A =33/4—B, :SA:33/4

X

C /C =22cm
I, =2(1, +Ad?*)=2(205+33/4(11)*) =8492/8

g _| _s8492/8 _,
Y C 11
A 2x33/4

x100=13.25

x100=8/65

’ S 772

y
P,, =90000+ (13/25x0/16x10%) +(8/65x0/16x10°)
P, =93510

P 33510 9om?<39.1x2 = 78/ 2NOTGOOD

" Fa 1000

V4
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A=33/4 t=0.92cm

S,=252 t, =0.59cm
Try - IPE220|b=11cm [ —_g11

=22cm
d=22m  _48
‘m=26/2
I, =2770 I, =5540 1, =205 | =8492/8

3 3
Iy =2|— bh +Ad?|=2 2ox1 +25x(11/5)* |=6616/7
! 12 12

3 3
1, =2x 2 g, X5
T 12

| =6616/7+5540=12156/7
|, =2604/2+8492/8=11097

Yt

I

§ =X :11097 =1008

. C 11
|

- X, :12156/7 1013

T C 12

B, - A :(2X33/4)+2X25x100:11/58
S 1008

A (2x33/4)+2x25
Sy. 1013
P,, =90000 + (0/16x10°x11/58) +(0/16x10° x11/53) = 93740

P
Py _93740_,

" Fa 1000
A =2x33/4+25x2=116/8

Try 2IPE 220C /C 22PL25X 1—|S, =1013 «5, =1008
b 22

l, 11097
A 116/8

I, f12156/7
i = A 116/8

Ao

=2604/2

x100=11/53

=9/7
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K, =K, =1
P kL 1x295
o 10/2

k L
_kL_1x295_ o0,
r 9/7

y

Ay =30/ 4 <200
ok = Fa=1329
a=t M0 _gho/5
A 116/8

5
_ I\S/I _0/16x10° _ . o

=28/9

y

fy,

1013

635xb

JR

L, <L, =295=L_ = =106

840000C, ¢, . _ 840000x1
i) »Foz =555 5 = 2620 <1440
Af 22x0.92

> F,,=0/6Fy = F,, =1440

Fop =

_ My 0/16x10°

fby =15/8
Sy 1008
F, =0/75Fy F, =1800
fby < Fby fbx <F, fa < Fa

15/8 <1800 15/8 <1440 802/5<1329

A
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fa 802/5
Fa 1329

5 5
, _105x10° _ 105x10° _ ...

” (ku_jz (1x290j2
X 9/11
5 5
, _105x10° _ 105x10° _, oo

Y kLY (1><290j2
v 11/27
fa n mefbx 4 Cmyfby <1

Fex Fe,y

802/5 1x15/8 1x15/8

+ +
1329 (1 802/5)><1440 (1 802/5
7 13877

0/6+0/012+0/009<1

f
Ty +fm + ¥ <150/59<1
0/6F, F, F

by

USE — 2IPE 220C /C 22P 25x 1

=0/6<0/15

<1
)x1800

AY
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Lsly (bt e o
B Lt
P=17ton,L = V462 +3.12 = 55m

_..=Fa =1000"8/

cm?
P 17000
Areq _ —-_— = 17
F, 1000
17
Areq = ? = 85

TRY 2UNP100 + PL10mm(Al1 = 10.6cm?,b = 5cm ,rx1 = 3.91cm, ryl
= 1.47cm, ey = 1.55cm, Iyl = 29.3cm*?)

Iy = 2(29.3 + 10.6 X 4.05%) = 406.33cm*

_ 406.33 — 438 — 391
ry = w106 -+ cm,rx = 3.91cm
N %x 550
= 391 ~ 70.33
%x 550
Ay = 138 - 93.77 = Amax
6035
Amax = 93.77 < =123.19 o.k
JFy = 2400
Jsd kg
Amax = 93.77 — Fa = 935 —
cm
fae 27000 o188 X8 < pazo35 S8
a_2><10.6_ 7 cm? T a= cm?2 ©
L1 KL L1
_ <075 (—) max — —— < 0.75(93.77) — L1
rlmin r 1.47

:;,f.‘:n ;.)L'x:}‘
<103.4cm —— L1 = 100cm

AO
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_550_5
space = 7o =

USE — 2UNP100 + PL10

L =+4.6*+3.1° =5.5m

P =36000kg

P 36000
" Fa 1000
A=_1g
2

Try - 2UNP160+ PL10

36cm?

(A=24p =65 1,=85/3 r,=1/89 1, =6/21 e, =1/84)

|, =2(I, +Ad?*)=2(85/3+24x(5/46)")=1601.5
d =(6/5-1/54)+0/5=5/46

|
- /A: 6015 . .
" N2a T\ 2x24
1

“xL 1x550 g><L g><550
A=2 =2 ___m8 =3 = —63.54
r 6/21 r,  5/77
4 —6354<2922 _19/9
Jiy
Fa =1147 fa= 0000 _ 254 1147
2x24

A7
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L,

<0/ 75(&) max
r

1min
L, 30/75x63.54:>59—5(?:6—> L, =90cm

1/89
USE — 2UNP160+ PL10

L =+4.5* +3.1° =5.5m

P =19000kg

P 19000
® " Fa 1000

A:£:9.5
2

19cm?

Try — 2UNP140+PL10
(A=204b=6 1,=627 r,=1/75 r, =545 e, =175)

|, =201, +Ad?)=2(62/7+20(4/75)?) =1027.9
d =(6-1/75)+0/5=4/75

|
r, :‘/A: /1027'9 =5.02
" N2A  \2x204
1 2

—x 550 —x550
A =2 -5045 A =3_-73
5.45 5.02
A =73< 22 125/
Jy

AY
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19000
_ fa = = 465 <1088

Fa =1088 5% 204

L, <0/ 75(&) max

Imin r

L, £0/75x73:>£0=6—>L1=950m

1/75 95

USE — 2UNP140+PL10

AN



http://icivil.ir/omran/?utm_source=header&utm_medium=header&utm_campaign=general-header

STEEL STRUCTURES PROJECT

L;J‘}!}B L;Ub ajLw ojjﬁ.

iy Skl S/ 51

TTABSvVer9.7.0

L)

:(/Z)f

Jhiwr 2

u’l/////r/

A4




www.icivilir girec (uwaigo ¢ jleaudiils gols Uy

STEEL STRUCTURES PROJECT Y5 sojluo)s

: ﬁu'ﬁ JJ
_‘uuw"/m/if/ i,
S =
RSN

TTABS ver9.7.0



http://icivil.ir/omran/?utm_source=header&utm_medium=header&utm_campaign=general-header
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e s b O 4 5 Jlail (b

(A =2 X% 20.1cm?
d=16cm
2IPE160 ={ by = 8.2cm

tr = 0.72 cm

\ t, =0.5cm

AISC-ASDES STEEL SECTION CHECK Units: EHgf-co Summaryl for Combeo and Station
Lewal: STORYS Element: Bl |Statidn Loc: 255.54: SE::;:; ID: 2@PEl6
Elsmsnt Type Braced Frames Classificaviony| Non-Compacr
1L=5a&0.000
B=40,200 i22=813 382 i33=1738.040
522=99.088 s33=217.250 «r23i=4.435 r33=5.575
E=2038901.920 £y=2£00.000
RLLE=1.000
F-M33-MZ22 Demand/Capacity Ratic is G.820 = 0.010 ¢ -+ 00
STRESS CHECEKE FOHRCES & |[MOMENTS
B M33 22 2 73
Comba | DSTLS2 564.698 2535€£6.435 0.00p -172.815 0.0a0ao
A¥MTIAT FOROE & BIAXTIAL MOMENT DESIG (HZ-1
fa Ta Fi
Stzess Rllawahbl Allowable
Axial 14,047 T1g8.19% l440.00
fiy EFb Fe Crm E L Cb
Stress Ellewanl Allowable Factar actor artgr Fagtor
Major Bending 1187.1464 14205.000 1568.226 1.040 1.000 0.9461 1.0400
inor |Bending 0.000 440.000 V33.00B 1.000 1.000 0.9241
SHEAR DESIG
£1 FV Stress
Stress Al lewabl Ratin
lador Shear 10.947 Se0.000 0.011
inar Shear 0.000 Sp0.000 0.00p

R=V,=172kg
(ot P F e

172

> _ 9 > — 0.
2 066F,0, X " NZ066x2400x 05 A7em

N

W>N+2cm>10 > W =02174+2=2217<10 - UseW = 10cm

Use N = K

q)
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L Ol Sl IS

1.5
P < 285t,,2 [1 + %(tt_va) ] ,F};wtf

26500592 |1 + 3(0.217) £ 0.5\"°] [2400% 0.72 _ 4287 > 179
' 16 (0.72) ' 0.5 B
UseN=K=0.217cm - W=10cm

e

] N 0.217
€r = g o5l MB+E=2+T=2.1 cm

e=e—t—1=21-1-1=0.1cm

M=R.e=\vyx0. 1=\v.Ykg.m

t= \/SM =\] 172 _ 0.059cm —t=1cm - UseL100x100x10
b.Fy 16x2400

O & (s g b

e P 172 a6
V2L 2x10
i M 172 036
b7 9T 4667
2 2
S= 2(4bd+d ) _ 2(4><10><16+10 ) _ 4667

6

ay
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f.= [f,%+ f,2=+/8.62+ 0362 =8.6
f- = Ry — A#=0.75(0.3x 4200)(0.707D) — D = 0.0¥

fr <668a - D =0.36
Dpin =5mm Dyx =10—15=85 - D =5

YU i olssl

i 5 A8 o (6,8 Sl S LS o 5 5 Odale 1 i YL 25LB0XBOXE e oS s

.!..3:\4.4:.&\..\36)\:};\?:ﬁui}g-.\i@()-\'@j:lajéj.uf

oMQ;ﬁSN\JJW\@\Jb

qy
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(A = 2 X 33.4cm?
d=22cm

b = 11cm

tr =092 cm
tw = 0.59cm

\ K =21cm

2IPE220 = <

AISC-ASDES STEEL SECTION CHECK Unitst Ton-f Supmary for Combs and Statiion
Levell: STORYZ Element: B2Z| Station Lof: 3.085  Seption ID: 2IFEZZ
Element Type Braced Frame Clesgificationy Non-Compact
L=5.|600
2=0.007 122=F.4312-03 i33=5,344E-03
£22=2.2108-04 833=3.040=E-04 £22=0.080| r33=0.081
E=20383019.200 |£y=24000.000
BRLLE=1.000
P-M33-M2Z Demand/Capacity Ratioc is 876 = 0.034 ¢+ 0.942 + 0.000
STRESS CHEHCE FORCES & MOMENTS
= 33 e V2 3
Combe | DSTLS2 3.308 5.836 0L 0oo0p 0.464 0.000
RAIAL FORCOE & BIAXIAL MOMENT DESIEH (H2-1
fz2 Tz FE
Strese Rllewahle Ellpwanle
Axial 404 BEE 8717.015 14400.000
& Fhb = Cr K L Ch
Stress Ellowable Allowable Factor Factor | Factagr |Faator
Mador Bending 13362.789 14400000 30104.5198 1000 1.00 9L 1.0040
Minar Bending 0.000 14400.000 13008, 064 1.000 1.00 981
SHEAR DESIG
£ F Stress
Stress Ellewable narip
Madjor |Shear 181,821 0&00.000 0.01p
Minor |Shear 0.000 8&00.000 oL oop

b o8 eSS sk
R = 466kg
a)@-csx«{}»ﬂflmfgééé/

466
>— — 25Kk 5N —25x21=-475<K
= 066F,0, 2K " NZ066x2400x 059 27 7> <

=2.1cm

N

W>N+2cm>10 > W=47542=6.75<10 - UseW=10cm —
N=10—-2=8cm

q¥
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Ol (S ibg) S
3N /t,\'°]  [Fywt
P < 285t,,2 [1 +—(—W> ] ywi
d \tf ty
285005912 |1 4 3(8) (0.59>1-5 2400091 _ .
(059 22 \091) | 0.59 B '
r;o)@‘Jjé‘jowWLMd)})‘@‘ﬁ
e — P
| “ "1 > F
[ 5
] l ot [ @ o
= s e
N 8
ef=W—;:10—E=6cm S8 Do e
Jsb s
bs =W = 10cm
tw <ts , tw =091cm > tg = 1cm
W ./E 10 X v2400
tg = \/_y = = 0.62cm
797 797
R(6es — 2W) 466(6 X 6 — 2 % 10)
= = 0.07cm

te = =
* T 0.9F,W2sin@? 0.9 X 2400 x 102 sin 452

oS oo oolitel el | Sl 4 izl ¢S |

9o
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ki By s sl s

ty 2t s diculs 2t =091cm - t, =1cm

Usets = 1cm

owwuifcjkwbu

e g g e

Dnmin=bmm <D < Dnax=12 mm — Use D=10mm

R,, = 668D = 668 kg.cm/cm

V=P=466kg
M=P.es , es=6cm,
o 1.2L,,°
6
£ = P f = 2P.eg
v 2t,L, 7P 7 0.8L,,>2

2+ £ [ . ]2+ 2Pes | g L= o
= = - = 0,
fr fv fb ZteLW 0.8LW2 = Ny w cm

ﬁgwgw‘fﬁ@b\' ‘)OMWCWJ‘W.

a7
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Vs sojluols

Fy(0 s dmio 5 O 5o)= 2400 kg/cm®

(e J2)F,=3000 kg/cm’

F,= 0.3f.= 0.3x270= 81 kg/cm’

AISC-ASDES STEEL SECTION CEECK Unitst Toan
Level: STORY1 Element: C3 Statign Loc: 2.7
Element TYDE Braced Frame Clagsification:

[ N L)

om0
L
I Lad -0 3

b Y T

Madoar Bending 183,854  12200.000
inor Bending 15&.3E3 144200,000
SHEAR DESIZ

. T

fv
Stress 2l lewable
Major Shear ZELEZL 0&00.000
Minar [Shear B.82a &0 oD

P 99317 _

81

req _E

A 1226— use 50x50

m= %(D-O.95d )= m=3.4

n= %(B-(0.6b+al )) - n=5.7

s=max{m,n}=5.7

QA

O)I-wdffbb:v.w)l.@.g-M

Fols gl s 38 o2)=270 kg/cm?

hs=80cm

18 (Sulmary Eoar Colbo and Statiion)
Lk LTl bl aaln et agan .
C Section ID: ZIPEZZUCCZZP30X1
Non-Compact
2 3
o =
= Cr K L ChH
Factor Factor Factar Fagtor
O.ebd  1.000 A5 1,73
0.E00 1.000 925

Stress
St iy
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99317 3
s 3qs? _>t:\/3x—50x50><5'7

= 1.4
= |075E, 0.75 X 2400 °

Usepl =50%x50x%x1.5cm

ldb = 025 f_ydb
fbd

foa =21 \[f; =2.1x V270 =34.5 > 13,=0.25>>1.5 = 32 <80

Use PL 50x50x1.5 +Stiffner+4¢20

19
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