Structural Steel Design-2

Prof. Mohammad Al-Samara
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C profile T profile profile Z profile
fmax=10m fmax =12 m fmax =16 m fmax =12 m
140 mm < h <300 mm 140 mm < h <300 mm 250 mm < h <420 mm 120 mm < h < 400 mm
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b LS 4alssUKPFC 150 X 75 X 18 4jas alate s *
h=150 mm,b=75mm,t, =55mm,t. =10.0 mm
c/t. =5.75,c,/t,=19.3, A=22.8cm?, d =106 mm
|, =861cm*, I, =131cm*, 1, =6.1cm*, I, = 4670 cm®
r, = 6.15cm ,r, =24 cm, r=12mm, U =0.945, X =13.1

W, =115cm’, W, = 26.6 ct’,
W, =132cm’, W, =47.2cm’,
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axiiall Wedll 4S5k ofy <16 mm zlial) dSlews of jluels -
e=(235/1)7=092 5, =275 N/mm? ;55275
OV Js¥) Ciial) (ye alaiall -
c/t,=575<9¢, ¢ lt,=193<T2¢

Jlaly) #
t A Cuall Jaall -
2.0x6.0x0.15=1.8 kN b)) Sk e
9
W, =2.0c0s20° x6.0x0.75=8.46 kN EN N
W,=20x60x(-04)=-4.80 kN S ZW das -
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W, =2.88c0s20° =2.71 kN , W, =2.88sin20" =0.99 kN
W, =8.46¢0s20° =7.95 kN , W, =8.46sin20" =2.89 kN
b o sagee 4y 7.7 joaall LaYL Hlse i Z L das L

W =-4.80 kN

wy
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Ofasa diaad e @la O tJlaal S5 *

oV Jsaadll Alla -

W, =1.35W, +1.5W, =1.35x2.71+1.5x 7.95=15.6 kN
W, =1.35W, +1.5W, =1.35x0.99+1.5x2.89=5.7 kN

280 Jaeadll e -

W,=1.0W, +1.5W, =1.0x2.71+1.5x(-4.8)=-4.5 kN
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Oisalied) Gailly Y-y sgadl da il e —
M,,, =156x6.0/8=11.7 kNm
F, =156/2=178 kN
Ouakic) padlly 7-7 jsaall Joa Callaai¥) aje -
M., =57x6.0/8=428 kNm
F,,=57/2=285kN
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4, =4-20t, +{, +P),

=2280-2x75x10+(5.5+12)x10=955 mm’

V3 275/\3
VZpl,Rd - szL - 955 X / X 10_3
YMo 1.0

=151.6 kN > F,;; = 7.8 kN ok
A, = A=Y (ht,)=2280—(150-2x10)x5.5=1565 mm’

V3 275/V3
Vypl,Rd = Avy% = 1565 X / X 10_3

MO .
= 2485 kN > F,pq = 285 kN ok
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YRE 1.0
=363 kNm > M, zq = 11.7 kNm
Wepfy  47.2x10° X 275

Ymo 1.0
= 13.0 kNm > M, gq = 4.8 kNm
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M, =-45x6.0/8=-3.38 kNm

M., =099%x6.0/8=0.75 kNm
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L,=10x6.0=6.0 m
i =L Ir=60x10°/24=250 < A_ =350

A =m /E/fy = 1,/210000/275 = 86.7

_ A, 250
- e —
1, 867
@ SSD2: Prof. Mohammad Al-Samara March 28, 2021 /




4 L) dlall daws — A
= 1 =
A’LT = _'UVDA,Z ﬂw
TG
B,=1  Js¥ Caall ;e adazall
D=10 bl s b 2ela ¥ Jlal)
=0.945  ahlad) Jglaa e
Cr=1.127  aUaul g390 Jaal)
/| 1
V= 1 A 1 250 048
2 2
\/ +730 G0 J +730(437)
_ |
» R — X 0.945 X 0.48 X 1.0 X 29 X V1.0
= J1Az7
=124
@ SSD2: Prof. Mohammad Al-Samara March 28, 2021 /
a I
uinill aglaall ajell —
Wy, iff
Mby,Rd = XiT S
Ym1
Xt = S].O andS?
Grr + ,I‘PET — BA%r =
¢r = 0.5[1 +flLT(/TLT . /TLT,O) * ﬁ/T%T]
B =0.75 Airo = 0.4 rolled section
a;r = 0.76 UKPFC section
b = 0.5[1 + 0.76(1.24—-0.4) + 0.75 X 1.24%2 | =14
1
= =043
A 4+ V142 —0.75 x 1242
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1 1s the ratio of end moments=0.0 and

1 1
ke =133 033y 1.33—-033x0.0
f=1-0501—-k,)[1—-2.04,r —0.8)?] < 1.0
f=1-05(1-0.75)[1-2.0(1.24 — 0.8)%] = 0.92

xir 043
XLTmod = 5 =092 0.467

Wy.plﬁ/

Ym1

=0.75

M by,Rd =X LT,mod

132 x 102 x 275

= 0.467 X X 107°
1.0

= 16.95 kNm > M, ;4 = 3.38 kNm
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1,=302cm*, I.=821cm’, W, =365cm’,
W, =143 em’, r. =207 cm
..’J"“]‘ | pailad *
pxdid) Npall A5k oy t<16 mm zLiad dSlew of Jliels -
e=(235/7)7=092 sf, =275 N/mm? ;s $275
oY s Gl adatall -
h/t=125/10=125 < 15&=13.8
(b+h)/2t=(75+125)/2x10=10 < 11.5 £=10.58
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Oy =L/200=5000/200 =25 mm

s _SW.L __ 5x8x5000
° 384E1, 384x210x302x10°*

=08mm < 5, o.k.
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