H 2SR - fio] 25 Ea FHE A4

1L AA=A
* 3, 3raA /| H3%
H- 300x300x10x15

d= 300 mm Ag = 11980 mm? Fy = 235 MPa
bf = 300 mm Ix = 204000000 mm* Fu = 400 MPa
tw = 10,0 mm Iy = 67500000 mm® Es = 205000 MPa
tf = 15 mm Sx = 1360000 mm? C= 700 mm (ASER FA7HE)
r = 18 mm
Af = bftf = 300%15 = 4500 mm®
Aw = dxtw = 300%10 = 3000 mm?
Zx = 2x(bfxtfx(d/2-tf/2) + (d/2-tf)*tw=*(d/2-tf)/2)

1464750 mm®

2+(300%15+(300/2-15/2) + (300/2-15)=*10%(300/2-15)/2) =

* B7} Plate 2PL- 100 =5 mm ), ! f\
(PLy) (PLY) ;‘%' T ‘f‘/{ d
+ Eda Ao Va= 78  KNEA) o \\\ ! /
+ E2A BRIE Mu= 700 KN-m(RA) P “WJI
AR 45 & 93 Pubr = 90 kN N/
» SR A= Fuw = 420 MPa &ad P é\/ ______ i
* AHA /L8

dbr = 130 mm xcbr = 35.3 mm (&4) 235 MPa
bfbr = 130 mm ycbr = 35.3 mm (E4]) 400 MPa

thr = 9 mm rxbr = 40.1 mm

rybr = 40,1 mm

Agbr = 2270 mm?®/EA (GHA)

Ixbr = 3660000 mm* Sxbr = 38648 mm®

Iybr = 3660000 mm* Sybr = 38648 mm®

Xp = 9%(130+130-9)/2 /130 = 8.69 mm (28FEH)

Zxbr = 130%8.69%8.69/2 + 130%0.31%0.31/2 + 9x121x(121/2+0.31) = 71137 mm?®
a227% 3 0 = 60 ° a= 50 mm
TANO = SINO / COSO = e/(a/2)

Me = 2#N+*COSO*e = 2+N+C0SO*(a/2)*(SINO / COSO) = N=*SINO+=a = 90+SIN(60°) *50%1/10"3 = 3.90 KkN-m
MBC = MCB = Me/2 = 3.9/2 = 1.95 kN-m
LBE = (C-d)/SIN© = (700-300)/SIN(60°) = 462 mm
LBD = C/TANO + a/2 = T00/TAN(60°) + 50/2 = 429 mm
KBE = Ixbr/LBE = 3660000/462 = 7922
KBD = Ix/LBD = 204000000/429 = 475524
MBD = MBC+(KBD/(KBD+KBE) = 1.95#(475524/(475524 +7922) = 1.92 kN-m
MBE = MBC+(KBE/(KBD+KBE) = 1.95%(7922/(475524 +7922) = 0.03 kN-m
£ BC>
Mul = 1.95 kN-m
Nul = Mu/C = 700%10"3/700 = 1000.0 kN
Vul = Vu/2 + Mul/(a/2) = 78/2 + 1.95%10"3/(50/2) = 117.00 kN

<EA BE>
Mu2 = 0.03 kN-m

Nu2 = 90.0 kN

Vu2 = Mu2/(LBE/2) = 0.03+10"3/(462/2) = 0.130 kN
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3 BA8A
1) 3] BC (4. sl &A)
Ag = 11980+ 2+5+x100 = 12980 mm?>
Ix = 204000000 + 2%5%100%/12 = 204833333 mm*
Iy = 67500000 +2#(100%5°%/12 + 100%5+(10/2+5/2)%) = 67558333 mm*
rx = (Ix/Ag) = V(204833333/12980) = 125.6 mm
ry = (Iy/Ag) = V(67558333/12980) = 72.1 mm
Aw = 3000+ 25100 = 4000 mm?
7Zx = 1464750+ 2%5%100°/4 = 1489750 mm?
L= Lb=a= 50 mm
(1) 8A8%=
* ZEAM]
AMf = b/t = 300/(2#15) = 10.00 < 0.38+y(Es/Fy) = 0.38#y(205000/235) = 11.22
(FgEdd)..-0OK
Aw = h/tw = 234/10 = 23.40 < 3.76+y(Es/Fy) = 3.76%(205000/235) = 111.05
(F9Edd)..-0OK
Ap = h/tw = 100/5 = 20.00 < 1.12#y(Es/Fy) = 1.12%4(205000/235) = 33.08
(27 Plate) (FHE9H)---0K
Lp = 1.76#ry*y(Es/Fy) = 1.76+72.1%4(205000/235) = 3748 mm >Lb = 50mm ...0OK
®Mnx = ¢*Zx*Fy = 0.9%1489750%235 #1/10"6 = 315.08 KkN-m
(2) ALEZ=
* ZEAM]
Af = b/t = 300/(2#15) = 10.00 < 0.56%y(Es/Fy) = 0.56%y(205000/235) = 16.54
(r|g9Egy)---0K
Aw = h/tw = 234/10 = 23.40 < 1.49+y(Es/Fy) = 1.49%y(205000/235) = 44.01
(r|g9Egy)---0K
Ap = h/tw = 100/5 = 20.00 < 1.40#y(Es/Fy) = 1.40%y(205000/235) = 41.35
(X7 Plate) (rgg=gdy)---0K
K = 1.2 (89 : iy 9 ol51R / et : IALA & o FAH
K#L/ry = 1.2%50/72.1 = 0.83
4.71+y(Es/Fy) = 4.71%(205000/235) = 139.1
K+#L/ry = 0.83 < 4.71+J(Es/Fy) = 139.1
Fe = n*+Es/((K=L/ry)®) = n*+¥205000/(0.83%) = 2936956 MPa
Fer = 0.658"(Fy/Fe)*Fy = 0.658"(235/2936956)*235 = 235.0 MPa
®Pn = ®c*Pn = dc*xAg*Fer = 0.9%12980%235 *1/10"3 = 2745.3 kN
3) AN Z=
®Pn = ®t+Pn = ®txAg+Fy = 0.9%12980+235 *1/10"3 = 2745.3 kN
(4) AARGZ=
h/tw = (300-(15+18)*2)/10 = 23.40
h/tw < 2.24+\(Es/Fy) = 2.24%(205000/235) = 66. 16
kv = 5.00
1. 10y (kv*Es/Fy) = 1.10%y(5*205000/235) = 72.65

1. 37y (kv*Es/Fy) = 1.37y(5%205000/235) = 90.48
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H 2SR - 9ol 25 Ea FHE A4

h/tw < 1. 10%y(kv*Es/Fy) :Cv=1.0
1. 104/ (kv*Es/Fy) < h/tw < 1. 37#+y(kv*Es/Fy) : Cv = 1.10%y(kv*Es/Fy) / (h/tw)
1. 37%y(kv+Es/Fy) < h/tw : Cv = 1.51#Es*kv/((h/tw) **Fy)

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

Cv = 1.00

“ov= 1.00 Cv=1.00
®Vn =  ¢v*0. 6xFy*Aw+Cv = 1x0.6%235+4000%1 *1/10"3 = 564.0 kN
(5) =958
* 45 &
Pr/Pc = 1000/2745.3 = 0.364 > 0.2
Pr/Pc + 8/9*(Mrx/Mcx + Mry/Mnx)

= 1000/2745.3 + 8/9%(1.95/315.08) = 0.370 < 1.00 ...0K
* AT 3
Pr/Pt = 1000/2745.3 = 0.364 > 0.2
Pr/Pt + 8/9%*(Mrx/Mcx + Mry/Mnx)

= 1000/2745.3 + 8/9+(1.95/315.08) = 0.370 < 1.00 ...0K
* Ry

Vul / $Vn = 117 /564 = 0.21 < 1.00 ...0K

Pitch

(6) A1 R3SIW FFR 4A

Zl2AS ARASE wE 2AAE EEEAAY é Sul/Lw-Pitch
(mm) (mm) | (mm®) | (mm) (mm?®) =
pARE i N
290.00 = 15.00  4350.0 = 142.5 619875.0 E_’?S.L‘_[_J:Pﬁ pL{_ _______________ s
10.00 | 100.00 | 1000.0 | 100.0 100000. 0 PLt —>{q — e
b3 5350.0 719875.0 — o
Q-= 719875.0 mm® Tw
<HE> <TAE>
Swl = 3.0 mm Z2H83)
&AL o]
Lwl = 4xSwl + 2+Swl = 4#3+ 2#3 = 18.0 mm USE : 1.0 mm
Lwel = 1.0 mm

P = 2#(Lwel +2+Swl) = 2#(1+2+3) = 14.0 mm USE : 1.0 mm
Q483 A%
F = (Vul*Q/Ix)*P
Fw = ¢*Fw*0, 707*Swl*2+Lwel = ¢*0. 6*Fuw+0. 707+*Sw1*2+Lwel
F = Fw24¥H
Swl,req = (Vul*Q/Ix)*P / ($+0. 6¥xFuw*0. 707+2*Lwel)
= (117+10"3%719875/204833333)*1 / (0. 75+0. 6x420%0. 707+2x1)
= 1.54 mm < Swl = 3.0 mm ...O0K
F = (Vul*Q/Ix)*P = (117x10"3+719875/204833333)*1 = 411.2 kN
t = MIN(tw/2, PLt) = MIN(10/2, 5) = 5.00 mm
®Rn = ¢*0. 6+Fu*2+txLwel = 0.75%0. 6¥400%2+5%1 *1/10"3 = 1800.0 kN
S F/®Rn = 411.2/1800 = 0.23 < 1.00 ...OK
®Rn = ¢*0. 6+Fy*2+txLwel = 1x0.6%235%2%5%1 *1/10"3 = 1410.0 kN

S F/®Rn = 411.2/ 1410 = 0.29 < 1.00 ...0K
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2) 341 BE (A44)
(1) BARZE
» 2]
A = b/t = 130/9 = 14. 44 < Ap = 0.54#y(Es/Fybr) = 0.54%(205000/235) =
SHEdd -..0K

Cb = 1.0 L= 462 mm
My = 0.8+Sx*Fy = 0.8+38648+235%1/10"6 = 7.27 kN-m
Me = 0.66*Esb**t+Cb/L* * (y(1+0.78+(L#t/b*)?) +1)

dMn

Me

dMn

S ®Mn

0.66%205000%130*+9%1/462° = (N(1+0.78%(462%9/130*) %) +1) * 1/10°6

3296.8 kN-m > My = 7.27 KkN-m
0.9+*MIN(1. 5+My, (1.92-1.17+y(My/Me))+*My)
0.9*MIN(1.5%7.27, (1.92-1.17+(7.27/3296.8))%7.27) = 9.81 kN-m

0. 66+Es*b**t+Cb/L* * (J(1+0. 78+ (Lxt/b*)*)-1)
0. 66+205000%130*+9%1/462° = (y(1+0. 78+(462+9/130*) *)-1) * 1/10°6

38.0 KkN-m > My = 7.27 KkN-m
0.9+*MIN(1. 5+My, (1.92-1.17+y(My/Me))+*My)
0.9+*MIN(1.5%7.27, (1.92-1.17+(7.27/38))*7.27) = 9.21 kN-m
MIN(9.81, 9.21) = 9.21 kN-m

(2) A¥SHZ=

* ZE7H]
A = b/t = 130/9 = 14.44 > 0.45#Y(Es/Fybr) = 0.45%(205000/235) =
(Aggd)
< 0.91+y(Es/Fybr) = 0.45%(205000/235) =
Qa = 1.0
Qs = 1.34-0.76+(b/t)*J(Fy/Es) = 1.34-0.76+(130/9)*+(235/205000) = 0.968
Q = Qa*Qs = 1x0.968 = 0.968
K= 1.0 (¥ : SFAH 9 ol5A)
L/rx = 462/40.1 = 11.52 < 80.00
Ks#L/rx = 72+0.75*(L/rx) = 72 + 0.75%462/40.1 = 80.64
4.71+\(Es/(Q*Fy)) = 4.71+y(205000/(0.968+235)) = 141.4
K+L/rx =  80.64 < 4.71+(Es/(Q+Fy)) = 141.4
Fe = xn*Es/((K+L/rx)*) = n"x205000/(80.64%) = 311.1 MPa
Fecr = 0.658"(Q*Fy/Fe)*Q+Fy = 0.658"(0.968+235/311. 1)*0. 968+235 = 167.5 MPa
®Pn = ®c*Pn = ®dc*xAg+Fer = 0.9+2270%167.5+1/10"3 = 342.2 kN

(3) AR Z=
®Pn = Ot+Pn = dtxAg+Fy = 0.9%2270%235 *1/10"3 = 480.1 kN

(4) ARSI =

v = 0.90 Cv = 1.00
®Vn = ¢v+0. 6+Fy*Aw*Cv = 0.9*0. 6+235%(130+9)*1 *1/10"3 = 148.5 kN
(5) =54
« 458 3
Pr/Pc = 90/342.2 = 0.263 > 0.2

Pr/Pc + 8/9*(Mrx/Mcx + Mry/Mnx)

90/342.2 + 8/9+(0.03/9.21) = 0.266 < 1.00 ...0K
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« et g
Pr/Pt = 90/480.1 = 0.187 < 0.2
Pr/(2+Pt) + (Mrx/Mcx + Mry/Mnx)
= 90/(2+480.1) + (0.03/9.21) = 0.097 < 1.00 ...OK
* Hghy
Vu2/¢Vn = 0.13/148.5 = 0.001 < 1.00 ...0K
3) AL EA FHEE HA o1 = 30
Nu2 = 90.0 kN
Vu2 = 0.13 kN
Mu2 = 0.03 kN-m
Pu2 = Nu2¢COS(61) + Vu2+SIN(61) = 90+COS(30°) + 0.13+SIN(30°) = 78.01 kN
Hu2 = Nu2+SIN(01) + Vu2+COS(61) = 90+SIN(30°) + 0.13+*C0OS(30°) = 45.11 kN
Nu2
(83 3=
Sw2 = 7 mm R84
Zt2Re | AzxlE | \E =AY Ixo A+D*
(mm) (mm) | A(mm?) | D(mm) (mm?) (mm®)
130.0 1.000 130.0 40.8 0.0 216403.2
121.0 1.000 121.0 30.4 0.0 111823.4 | I
1.000 139.7 139.7 39.5 227199.8 217966.9 —:—
1.000 150.1 150.1 34.3 281812.9 176591. 1 o S
z 540. 8 509012. 7 722784.6 b[br-i_.?m““
:
Ixw = (Z(Ixo) + Z(A*D?)) = 509012.7 +722784.6 = 1231797 mm*
Aw = 540.8 mm2
dyl = (dbr-yc)/COS(61) = (130-35.3)/C0OS(30°) = 109.4 mm
dy2 = yc/COS(01) = 35.3/C0S(30°) = 40.8 mm
ft1 = Pu2/Aw = 78.01/ (1%540.8) = 0.144 kN/mm
ft2 = Mu2xdyl / Ixw = 0.03%10"3%109.4 / 1231797 = 0.0027 kN/mm
ft3 = Mu2+dy2 / Ixw = 0.03x10"3%40.8 / 1231797 = 0.0010 kN/mm
fv = Hu2/Aw = 45.11/ (1¥540.8) = 0.083 kN/mm
fr = y((ft1+£t2)*+fv®) = v((0.144+0.0027)* + 0.083") = 0.169 kN/mm

ornw = G*Fw#(0.707+*Sw2) = ¢*0. 6+Fuw=(0. 707+Sw2)

= 0.75%0.6%420+(0.707x7)=1/10"3 = 0.935 kN/mm
s fr/ ¢raw = 0.169 /0.935 = 0.18 < 1.00 ...0K
orn = ¢=0. 6+Fubr=tbr = 0.75+0. 6+400+9 *1/10"3 = 1.620 kN/mm
S fr/ ¢raw = 0.169/1.62 = 0.10 < 1.00 ...0K
orn = ¢=0. 6+Fybr«tbr = 1x0.6%235+9 *1/10"3 = 1.269 kN/mm
s fr/ ¢row = 0.169 / 1.269 = 0.13 < 1.00 ...0K

(2) & E9A 232 33
Ru = ft3/(0.707+Sw2)*(0.707+Sw2) (130 + 121) = 0.001/(0.707x7) * (0.707%7) * (130+121) = 0.2510 kN
®Rn = ¢*(6. 25+tf*)*Fy = 0.9%(6. 25¢15%)*235+1/10"3 * 50% = 148.7 kN
HFsHFo| EAGR2RE 10«tfRth zHe X|™o] zH&ste A 50%2] BFEE ABE)
~. Ru/ ®Rn = 0.251/148.7 0.002 < 1.00 ...0K
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(3) 2 8 IRJEF= JAE

Ru = |Pu2| + [4«Mu2/N| = |78.01] + [4+0.03%10"3/150. 1| =

k= tft+r=15+18 =
N
Lc(3tE zHgdolx Agtrle] A)

dbr/COS(61) = 130/COS(30°) =

33.00 mm

150.1

>d = 300 mm

mm

78.8 kN

b[brI“ )

®Rn = ¢*(5.0xk + N)*Fy=tw = 1x(5.0%33+150. 1)*235%10 *1/10"3 =

<. Ru/ dRn = 78.8/740.5

(4) 2 418 39833 = F=
N = dbr/COS(©1) = 130/COS(30°)
Le(3t Z-830lA Ae7txle) A)

®Rn

<. Ru/ oRn = 78.8/926.8

>

0.11

150.1
d/2 = 150mm

0.09
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mm

&*0. 8xtwx (1 + 3+ (N/d) * (tw/tf) " 1. 5) * (v (Es*Fy=tf/tw))
0. 75*0. 8+10%+ (1 + 3+ (150. 1/300) *(10/15)"1. 5) *(4(205000%235%15/10)) *1/10"3 =

<

<

1.00 ...0K

1.00 ...0K
<2HZY 27 899>

[w

740.5 kN

926.8 kN





