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< F2R o] HAFdtel g5t XX Aol 7-8-5l= RHE st HE7 o g >
1. AA=A 100  %°lS4A
Fy = 235 MPa Fu = 400 MPa Es = 205000 MPa
* H37
H- 400x200x8x13
d= 400 mm Ag = 8412 1'1'11'1'12
bf = 200 mm Ix = 237000000 mm*
tw = 8.0 mm Sx = 1190000 mm?
tf = 13 mm w = 660 N/m
r = 16 mm
Af = bfxtf = 200%13 = 2600 mm?
Aw = dxtw = 400%8 = 3200 mm?
Zx = 2+(bftf(d/2-tf/2) + (d/2-tf)*tw=(d/2-tf)/2)
= 2+(200%13%(400/2-13/2) + (400/2-13)#8%(400/2-13)/2) = 1285952 mm?®
* SRA AFZ= Fuw = 420 MPa
* TYPE : A3 (23
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2. 287
« Ade- gB 2d
h/tw = (400-(13+16)%2)/8 = 42.75
h/tw < 2.24+y(Es/Fy) = 2.24%4(205000/235) = 66. 16
kv = 5.00
1.10#y(kv+Es/Fy) = 1.10%(5%205000/235) = 72.65
1.37*y(kv+Es/Fy) = 1.37%{(5%205000/235) = 90. 48
h/tw < 1. 10%y(kv*Es/Fy) :Cv=10
1. 10#y(kv*Es/Fy) < h/t, < 1.37#y(kv+Es/Fy) : Cv = 1.10#y(kv+Es/Fy) / (h/tw)
1. 37+ (kv*Es/Fy) < h/t, : Cv = 1.51#Es*kv/((h/tw) **Fy)

. h/tw < 1. 10*y (kv*Es/Fy)

Cv =
ooy = 1.00 Cv = 1.00
Vuw = 100%*pv+Vn = 100%*pv*0. 6+Fy*Aw+Cv = 100%+*1+0. 6+235+3200%1%1/10"3 =
Vuwl = 0.9 *Vuw = 0.9%451.2 =
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< F2 R o] FAFRtel g5t KXol &8&-5t= RHE] djst A&7 Qg
3. 9B Jg3t d4
Vuwl = 406.1 kN
1) 28E
* 3 B 7|1E
1¥EE, AP THEA = P4 AANS | BERZ | EEZZ | A9AE | d9AH | Aot
Db(mm) Dbh(mm) | Nx(€) Ny (&) N(EA) | Px(mm) | Py(mm) | dx(mm) dy(mm) @ ew(mm)
F10T M20 22 2 4 8 60 80 35 45 10
B A1 EE-Zahx] YE5wA (d-2#tf- (Lyp-dy#2))/2 = (400-2%13 - (330-45%2))/2
= 67.0 mm > 60 mm ..OK
o = 1.00 n= 0.50 (BZ2E 3 FQIESHK] &2 H$)
hf = 1,00 Fu= 1000 MPa Ab = 3142 mm%EA Hgwe] £ Ns = 1
HAABEARAY
To = 0.70%Fux0.75«Ab = 0.70%1000%0. 75%314.2 = 165.0 kN/EA
OoRn = @*pxhf*ToxNs = 1x0. 5%1x165+1 = 82.5 kN/EA
S Vuwl/dRn = 406.1/82.5 = 4,92 EA < 8 EA ...OK
(0.62)
2) 418 ol &% « QF 98 7|
Fyp = 235 MPa o= z Zo] A Wy e FEEE . FAEE
Fup = 400  MPa Lxp(mm) Lyp(mm) tp(mm) Agv(mm?) (mm) (mm?)
1 140 330 12 3960 4 22 -1056
z 12 3960 -1056
(1) 997= 3=
* AOPEZE
®Vn = @v+0.6«Fyp*Agv = 1+0.6%235+3960 ¥1/10"3 = 558.4 kN
o Vuwl / $Vn = 406.1/558.4 = 0.73 < 1.00 ..OK
* AodZs Anv = 3960+ (-1056) = 2904.0 mm?
®Vn = ¢v+0. 6+Fup*Anv= 0.75+0. 6+400+2904 *1/10"3 = 522.7 kN
S Vuwl / ®Vn = 406.1/522.7 = 0.78 < 1.00 ..0OK
(2) EE849ZE A=
- QAT «dHEy
Ant = Agt - Dbh*(Nx-0.5)*tp = 1140 - 22%(2-0.5)*12 = 744.0  mm?
- QAT FdHE
Agt = (Px*(Nx-1) +dx)*tp = (60%(2-1) +35)*12 = 1140.0 mm?
- AORF s
Anv = Agv - Dbh*(Ny-0.5)*tp = 3420 - 22+(4-0.5)*12 = 2496.0 mm?
- AgAT SgHEy
Agv = ((Ny-1)*Py+dy)*tp = ((4-1)*80+45)*12 = 3420.0 mm?

Fup*Ant = 400%744 *1/10"3 = 297.6
0.6+Fup*Anv = 0.6%400%2496 *1/10"3 = 599.0
Fyp+*Agt = 235%1140 *1/10"3 = 267.9
0.6xFyp+Agv = 0.6+%235%3420 *1/10"3 = 482.2
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< F2R o] HAFdtel g5t XX Aol 7-8-5l= RHE st HE7 o g >
Ubs = 0.50
®Rn = ¢t*(Ubs*Fup*Ant + MIN(0. 6+Fup*Anv, 0.6*Fyp*Agv))
= 0.75%(0.5%297.6 + MIN(599,482.2)) = 473.3 kN
. Vuwl / ®Rn = 406.1/473.3 = 0.86 < 1.00 ..0K
3) ¥ gurdddd3s
®Vn =  ¢v+0.6+FuxAnv = 0. 75*0. 6¥400%2496 *1/10"3 = 449.3 kN
Anv = Aw - (Ny*Dbh)*tw = 3200 - (4%22)*8 = 2496.0 mm?
o Vuwl / $Vn = 406.1/449.3 = 0.90 < 1.00 ..OK
4. QFEH 874 v
e R - -t
dl= 800 mm f{m 1.
bfl= 300 mm _ M
twl = 14 mm E
tfl = 26 mm Lot <1 ~
rl = 28 mm -
Fyl = 235 MPa =S= —e
- aFw = tst= 12 mm bwez
— Snip Cut Sc = 30 mm
- £837] Sw = 9 mm - 2 HEH FHALRH(D)/SHLY_H(Q) - 1
Vuwl = 406.1 kN e = ew+dx+Px*(Nx-1)/2 = 10+35+60%(2-1)/2 = 75.0 mm
Muwl = Vuwl*e = 406.1#75 *1/10"3 = 30.5 kN-m
(1) §FE2=
Mn = Mp = Fyp*Zx < 1.6+My = 1.6*Fyp*Sx
Zx = tstxLyp®/4 = 12+330°+/4 = 326700 mm°®
Sx = tst*Lyp®/6 = 12+330°+/6 = 217800 mm®
Fyp*Zx = 235%*326700 *1/10"6 = 76.8 kN-m
1.6+Fyp*Sx = 1.6+%235%217800 *1/10"6 = 81.9 kN-m
®Mn = 0.9+*MIN(76.8, 81.9) = 69.1 kN-m
o Muwl / dMn = 30.5/69.1 = 0.44 < 1.00 ..0K
(2) AggER=
®Vn = ¢v+0. 6+FypxAgv = 1%0.6+%235+*3960 *1/10"3 = 558.4 kN
s Vuwl / éVn = 406.1/558.4 = 0.73 < 1.05 ..0K
3) 83n Z=
Muw2 = Vuwl*(x1+e) = 406.1%(123.9+75)*1/10"3 = 80.8 kN-m
Lwel = dl - 2#(tf1+Sc) — 2*Sw = 800 — 2x(26+30) — 2+9 = 670.0 mm
Lwe2 = (bfl-twl-2#Sc)/2 - 2+*Sw = (300-14-2%30)/2 - 2+9 = 95.0 mm
7t2RA S | AZERS s EAAE A== A7 D Ixo A=D?
(mm) (mm) (mm?) (mm) (mm?®) (mm) (mm®) (mm®)
95.0 1.0 95.0 748.0 71060.0 -374.0 0.0 13288220.0
1.0 670.0 670.0 374.0 250580.0 0.0 25063583. 3 0.0
95.0 1.0 95.0 0.0 0.0 374.0 0.0 13288220.0
z 860.0 321640.0 25063583. 3 26576440.0
vl = Z(HE«EAAE)/Z(HH) = 321640/860 = 374.0 mm (from bot)
y2 = d1-2#tfl - y1 = 800-2%26 — 374 = 374.0 mm
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< ZH2 R o] A3t oo XX E Aol F85te RHE st eV e g >
7I2XS | AERS A EAAE WA+ A A D Iyo A*D?
(mm) (mm) (mm?) (mm) (mm®) (mm) (mm®) (mm®)
95.0 1.0 95.0 56.5 5367.5 67.4 71447.9 431562.2
1.0 670.0 670.0 143.0 95810.0 -19.1 0.0 244422.7
95.0 1.0 95.0 56.5 5367.5 67.4 71447.9 431562.2
= 860.0 106545.0 142895.8 1107547.1
x1 = Z(HE«Z2AAF)/Z(HH) = 106545/860 = 123.9 mm
x2 = (bfl-twl)/2 - x1 = (300-14)/2 - 123.9 = 19.1 mm
Ix = 2+#(Z(Ixo) + Z(A*D?)) = 2x(25063583. 3 +26576440) = 103280047 mm*
Iy = 2+(Z(Iyo) + Z(A=D?)) = 2%(142895.8+1107547.1) = 2500886 mm*
Ip = Ix + Iy = 103280047 + 2500886 = 105780933 mm*
dx = x1 -Sw = 123.9-9 = 114.9 mm
dy = y2 = 374.0 mm
fmh = Muw2+dy/Ip = 80.8+10"3+374/105780933 = 0.286 kN/mm
fmv = Muw2xdx/Ip = 80.8+10"3*114.9/105780933 = 0.088 kN/mm
fv = Vuwl/A = 406.1/ (2+860) = 0.236 kN/mm
fr = J(fmh®+ (fmv+£fv)?) = +(0.286%+ (0.088+0.236)?) = 0.432 kN/mm
ornw = G*Fw+*(0.707+Sw) = ¢*0. 6«Fuw+(0. 707+Sw)
= 0.75+0.6%420%(0.707+9) *1/10"3 = 1.203 kN/mm
s fr/ drow = 0.432/1.203 = 0.36 < 1.00 ..0K
t = MIN(twl,tst) = MIN(14, 12) = 12.0 mm
orn = 0. 6+Fup*(t/2) = 0.75+0.6%400%(12/2) *1/10"3 = 1.080 kN/mm
o fr/ orn = 0.432/1.08 = 0.40 < 1.00 ..0K
orn = 0. 6+Fyp*(t/2) = 1+0.6+235%(12/2) *1/10"3 = 0.846 kN/mm
o fr/ orn = 0.432/0.846 = 0.51 < 1.00 ..OK
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