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U = [312/ GBI + w?)] x (1 — /)
] =300mm ; w=300mm ; X=0

U = 3(300)2/[3(300)? + (300)?] = 0.750
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Ff = 300 x 30 x 240 = 2160 kN
Fw = 300 x 30 x 360 = 3240 kN
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2160 + 30x(360)/1000 = 30(300 — x)(360)/1000
x = 50 mm
Sy sl S rex
= 2160(0.065) + 540(0.025) + 2700(0.125)
Mp = 140.4 + 13.5 + 3375 = 491.4kN-m
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Ac = 4.71V(E/Fy) = 136 < Xx

Fe = m?(200000)/(158.31)% ~ 78.76 MPa

Fcr = 0.877Fe = 69.07 MPa

Pn = Fer Ag = 69.07 x 14900 /1000 ~ 1029 kN
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kN \YY (V)
kN A (V)
kN vv (v)

kN Vo¥f (f)

2l YPU il 5 ools S BC askss ;5 5 Pu=RD = RA .5 LJs 4
Mu,max = 2Pu
Zx = 804cm® ; Sx = 713 cm’®
Lp 1.80m ; Lr = 597 m
Mp FyZx = 19296 KN - m
A =Cb sl o ol azhd slos o K g sl Lr s Lp (om Y = Lb o>
= Cb[Mp — (Mp — 0.7FySx) (Lb — Lp)/(Lr — Lp)]
17190kN-m = ¢bMn = 154.71kN-m
Pu,max = 154.71/2 = 77.36 kN
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vl =1 = h/tw < 1.1V(kvE/Fy)
kv, min = (100/1.1)% x (240/200000) = 9.91736
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kv = 5 + 5/(a/h)?
a < 1000[5/(9.91736 — 5)] = 1008.37 mm

amax = 1.008m = 1.0m
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KL/r < 25 = Rn = FyAg
$r9 Sierd gl gl
Ag = ht ; Imin = ht3/12
rmin = V(Imin/Ag) = t/V12

(1 x L)/(t/V12) < 25
Lmax = 25t/V12 = 7.217t
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Vu < @ phfns (DuTbnb — Tu)
0.6Pu < 0.30[(1.13)(179)(8) — 0.8Pu]

0.6Pu < 485.448 — 0.24Pu
Pu,max = 485.448/0.84 = 577.914 kN
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Amd = 0.38 V[E/(Ry Fy)]
Ry = 1.15 = Amd = 0.38v[200000/(1.15 x 360)] = 8.352
(b — tw)/(2tf) < 8.352
b < 10 + 2(20)(8.352) = 344.1 mm
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VFEMp (1)

V>YAMD (%)

\:Y’Mp (f)

= min[(Fy + Fu)/(2Fy),1.2]
min[600/480,1.2] = 1.2
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1.15 = Mpr = CprRyMp = 1.38Mp
o o g Jelie  Job
In —2Sh =6 -1 =5m
2Mpr/Lh = 2(1.38Mp)/5
s 6,5 Jla
Mpr + VhSh = 1.38Mp[1 + 2(0.5)/5]
Mr = 1.656Mp = 1.66Mp
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44+ 12+ 44 =10m ; Ls =12m

d 20 + 250 + 20 = 290 mm

Ix = 2[200 x 20/12 + (200 x 20) x 1352] + 10 x 2503/12
Ix = 159,087,500 mm*

7x = 2[(200 x 20) x 135 + (10 x 125) X 62.5]

Zx = 1,236,250 mm3 ; Mnc = 240Zx X 10™® = 296.7kN - m

Vne = 3.6RyMnc/Ls + 0.036 E Ix L/Ls®

V1 = 3.6(1.15)(296.7)/1.2 = 1023.615 kN

V2 = 0.036(200000)(159087500)(10000)/(1200)?/1000
V2 = 6628.646 kKN = Vne

= 7652.261 kN
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a=1+ 2Le/(3g) =1+ 2/(3x3) =11/9
Mr = (11/9)Mu = 1.22Mu
@bMn = Mr ; ¢b = 0.90
Mn > (11/9)/0.9 X Mu = 1.358Mu
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b= 1500 mm

o ’ we= 2500 kg/m? s3Vsh adaia ol 313 (V)
f¢=25MPa 2 o a4 5oV g8 alaie Jlasl Jors o [FRER )
F, =240 MPa O o

Es =2x 105 MPa ‘505/93 ék.a.a ‘Ssbjs JlJ J:>|\> (Y‘)

ol s ()

As 100 X 20 + 10 x (300 — 20 — 25) + 200 x 25 = 9550 mm?
Py = 240 x 9550/1000 = 2292 kN

Cc,max = 0.85x 25 x 1500 x 100/1000 = 3187.5kN
Vh, full = min(3187.5,2292) = 2292 kN
Vh, partial = 0.5 x 2292 = 1146 kN

Asc = (AsFy — C)/(2Fy) = (9550 x 240 — 1146000)/(480)
Asc = 2387.5 mm?

Bed s 6 lad 50 ol 5l MM YAYS0 ey ol mm? Yoo Y0 b colae
x = (2387.5 — 2000)/10
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@ = 075 = Rnw = (0.50/0.75)Ru
Rnw > 0.6667 Ru = 66.67% Ru
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KN yYY-. (V)
KN \VYYQ (%)
KN \YEY (V)

kN V\vg. (f)

te = 0.707a = 0.707 x 10 = 7.071 mm
Fnw = 0.6FEXX = 0.6 X 490 = 294 MPa

Rn,long = 294 x 7.071 x 400/1000 = 831.55 kN
Rn, trans = 294 x 7.071 x 200/1000 = 415.78 kN

Rnl = Rn,long + Rn,trans = 1247.33 kN

Rn2 0.85Rn,long + 1.5Rn, trans

Rn2 = 0.85(831.55) + 1.5(415.78) = 1330.49 kN
Rn = max(Rn1,Rn2) = 1330.49 kN
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V. = 017A/f . b,d; A=1; N, =0; ¢ = 0.75
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b = 433.73494mm = b = 450 mm
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