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1 A=A 50  %ol&AA
Fy = 315 MPa Fu = 490 MPa Es = 205000 MPa
* B (H¥Z) 7 o fLy
H- 500x200x10x16 \\ (:‘é:T T___@EEL_T &
d= 500 mm Ag = 11420 mm? 1. __Jj_J_
bf= 200 mm Ix = 478000000 m’* «
tw=  10.0 mm Sx = 1910000 mm?
tf = 16 mm w = 896 N/m E
r= 20 mm
Af = bfstf = 200416 = 3200 mm? Lt
Aw = dxtw = 500%10 = 5000 mm?

Zx = 2x(bfxtfx(d/2-tf/2) + (d/2-tf)*tw=(d/2-tf)/2)

= 2x(200+%16+%(500/2-16/2) + (500/2-16)*10%(500/2-16)/2) 0
= 2096360 mm?®
* 7% (H3%)
dc = 400 mm Fyc = 315 MPa
bfc = 400 mm Fuc = 490 MPa
Column
twe = 13 mm
tfc = 21 mm
rc = 22 mm .
* FQdE Mu = 460 kN-m
* Hckg Vu = 485 kN
* EFELAY Ato] 747 C= 10 mm
* SR AFZ= Fuw = 490 MPa
E 8 R e (Dbh = 24  mm)
Fy/Fu = 315/490 = 0.643 < 0.8 SoYt = 1.00
Afg = bf#tf = 200%16 = 3200 mm?®
Afn = Afg — Nx+tf*Dbh = 3200 - 2#16%24 = 2432  mm?
FuxAfn = 490%2432+1/10"3 = 1191.7 kN
Yt+Fy*Afg = 1+315%3200%1/10"3 = 1008.0 kN
o Yt+Fy+Afg/ (Fu*Afn) = 1008 /1191.7 = 0.85 < 1.00 ...OK
EBEFTY&A 18 82>
3. 287
* ZRAE
Muf = 50%+*¢b*Mn = 50%*dpb*Mp = 50%*dpb*Fy*Zx
= 50%+*0.9+315%2096360 *1/10"6 = 297.2 kN-m
S Muf = MAX(Mu, Muf) = MAX(460, 297.2) = 460.0 kN-m
* Hog
h/tw = (500-(16+20)*2)/10 = 42.80
h/tw < 2.24+\(Es/Fy) = 2.24%(205000/315) = 57.14
kv = 5.00
1. 10#y(kv*Es/Fy) = 1.10%y(5%205000/315) = 62.75

—

.37#\(kv=Es/Fy) = 1.37%(5+205000/315) = 78.15
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h/tw < 1. 10*+y/(kv*Es/Fy) :Cv =
1. 104/ (kv*Es/Fy) < h/tw < 1. 37#+y(kv*Es/Fy) :Cv =
1. 37#y(kv+Es/Fy) < h/tw :Cv =

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

1.0
1. 10#y(kv+Es/Fy) / (h/tw)
1. 51%Es*kv/ ((h/tw) **Fy)

Cv = 1.00
“¢ov= 100 Cv= 100
Vuw = 50%+*¢v+Vn = 50%*dpv*0. 6xFy*Aw*Cv = 50%*1+0. 6+315+5000%1%1/10"3 = 472.5 kN
o Vuw = MAX(Vu, Vuw) = MAX(485, 472.5) = 485.0 kN
4. B E9A [P¥R Puf = Muf / (d+tpf) = 460%10°3 / (500+22) = 881.2 kN
&#*bfxtfxFy = 0.9%200%16%315 *1/10"3 = 907.2 kN
. Puf/ (p*bfxtf*Fy) = 881.2/907.2 = 0.97 < 1.00 ..0K
) T E3F THX]4* (mm) 0]
1) 22EE BAGE StE el P deR 79 24 30 0.85
HYEZ B . b 2 24 24 1.00
I¥EE =73  F¥EZ Dbh(mm) EF P | AAG | BEZHE BEF | A9AF | QAP AlelzHE
Db(mm)  EZRE/HIZHE | Nx(&) Ny(8) | N(EA) Px(mm) Py(mm)  dx(mm) | dy(mm) ef(mm)
F10T M22 24 30 2 4 8 110 90 40 50 10
24 24
d= 0.85 pn= 050 (EIAE 3 HEFA L 3FL)
hf = 1.00 Fu = 1000 MPa Ab = 380.1 mm%EA Mool £+ Ns = #REF!
HAAZERY
To = 0.70%Fux0.75*Ab = 0.70%1000+0. 75%380.1 #1/10"3 = 199.6 kN/EA
®Rn = #REF! #REF! kN/EA
.. N,req = #REF! #REF! EA #REF! 8 EA #REF!
#REF!
2) HFAE
Fyp = 315 MPa o= = 4o =7 Iyl FYHERAE FAEE
Fup = 490 MPa fLx(mm) fLy(mm) tpf(mm) Ag(mm?) (mm)  (mm?
#REF! 190 380 22 #REF! 4 30 #REF! (Zo]3)
#REF! 2 24  #REF! (393
z
(1) A5 A5 - QFEdx)
* AFFELE
Ag = #REF!  mm?®
®Pn = #REF! #REF! kN
.. Puf/ $Pn = #REF! #REF! #REF! 1,00 #REF!
* AFJIAFE U= 1.00
An = #REF! #REF! mm?2
®Pn = #REF! #REF! kN
.. Puf/ $Pn = #REF! #REF! #REF! 1,00 #REF!
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(2) 2R AR - FFEWA

P UERE

Lc = MAX(ef+dy, Py) = MAX(10+50, 90) = 90.0 mm
K= 0.6 (&% IFd1gd ol51A)
1= 1xtpf¥/12 = 1x22%/12 = 887.3 mm*
A = 1xtpf = 1x22 = 22.0 mm?
ry = YJ(I/A) = (887.3/22) = 6.35 mm
KxLc/ry = 0.65%90/6.35 = 9.21
4.71%{(Es/Fyp) = 4.71%J(205000/315) = 120.2
K+Lc/ry = 9.2 < 4.71#y(Es/Fyp) = 120.2
Fe = n”Es/((K+Lc/ry)®) = n*+205000/(9.21%) = 23852.5 MPa
Fer = 0.658" (Fyp/Fe)*Fyp = 0.658"(315/23852.5)%315 = 313.3 MPa
¢®Pn = #REF! #REF! kN
.. Puf/ $Pn = #REF! #REF! #REF! 1.00 #REF!
3) EEddx A - 233 : 15l st d& % 79 (Dbh = 24 *30
* QARG STHE
Ant = Agt - Dbh1*(Nx/2-0.5)*tpf = 880-24*(2/2-0.5)*22 = 616.0
* QAT FTHEH
Agt = dxxtpf = 40+22 = 880.0
* MRS SO
Anv = Agv - Dbh2#(Ny-0.5)*tpf = 7040 - 30%(4-0.5)*22 = 4730.0
* AOAT FOHH
Agv = ((Ny-1)#*Py+dy)+*tpf = ((4-1)*90+50)*22 = 7040.0
Fup+Ant = 490+616 *1/10°3 = 301.8 kN |
0.6*Fup*Anv = 0.6%490%4730 *1/10"3 = 1390.6 kN E
i@%%%%%@
Fyp*Agt =315%880 *1/10"3 = 277.2 kN ! Sl ot
0.6«Fyp*Agv = 0.6+315%7040 x1/10"3 = 1330.6 kN
Ubs = 1.00
®Pn = ¢*(Ubs*Fup*Ant + MIN(0. 6*Fup*Anv, 0.6*Fyp*Agv)) * 27]14&
= 0.75%(1*301.8 + MIN(1390.6, 1330.6)) * 2 = 2448.6 kN
. Puf/ Pn = 881.2/2448.6 = 0.36 < 1.00 ...0OK
(4) ESHUZE A& - & §9x P EETY (Dbh = 24 24
* ARG ¢+ HHA
Ant = Agt - Dbh1l*(Nx/2-0.5)tf = 720-24%(2/2-0.5)*16 = 528.0
* AR FEHA
Agt = (bf-Px)/2#tf = (200-110)/2 = 16 = 720.0
* AR «Gdd
Anv = Agv - Dbh2#(Ny-0.5)#tf = 5120 - 24%(4-0.5)*16 = 3776.0
* AGAY FDAEA
Agv = ((Ny-1)*Py+dy)*tf = ((4-1)*90+50)*16 = 5120.0
Fu*Ant = 490%528 1/10"3 = 258.72 kN WZ@
0.6*FuxAnv = 0.6%490%3776 *1/10"3 = 1110.1 kN FoozzzoooooIn
Fy*Agt = 315720 x1/10"3 = 226.8 kN . g
0.6*Fy*Agv = 0.6%315%5120 *1/10"3 = 967.7 kN T

mm)

mm

mm

mm

mm
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Ubs = 1.00
®Pn = ¢t3*(Ubs*Fu*Ant + MIN(0. 6+Fu*Anv, 0.6+Fy*Agv)) * 2714
= (.75%(1%258.72 + MIN(1110.1, 967.7)) * 2 = 1839.6 kN
. Puf/ $Pn = 881.2/1839.6 = 0.48 < 1.00 ..0K
3) Edx] 2258 (Cover Plate) £5E
IREH(D)/ERALA8A Q) - 2 SUA=L R A
Sw = 22 mm ow = 1 HEH
Lwe = flx = 190.0 mm
* EPAGLE
®Rnw = MIN(¢*Fyp*tpf+Lwe, d*Fup*tpf+Lwe)
= MIN(0.9%315%22+190, 0.75*%490%22%190)*1/10"3 = 1185.0 kN
. Puf / pRow = 881.2 /1185 = 0.74 < 1.00 ..OK
5 B 8 HIR Vuw = 485.0 kN
A T 3F X4 (mm) ®
1) 228= AFF(G.PL) : 58T 459 deRT 27 32 1.00
H¥Z R : 315 AP dER 79 27 32 0.85
1H¥EE =73  3¥EZ Dbh(mm) IF P | ARG | BEEF  EEZF A9AY | Q9AF  Alel|HE
Db(mm) | 9AF/HIZE | Nx(¥)  Ny(3) N(EA) Px(mm) | Py(mm)  dx(mm) dy(mm)  ew(mm)
F10T M24 32 27 1 5 5 0 75 50 50 10
27 32
AE AIEE-ZAX] JEHAA (d-2#tf-(wLy-dy*2))/2 = (500-2%16 - (400-50%2))/2
= 84.0 mm > 60 mm ..OK
o= 0.85 pn= 050 (EI2E F IHAEX] &2 FF)
hf = 1,00 Fu= 1000 MPa Ab = 4524 mm%EA Ao & Ns = #REF!
HAABEARAY
To = 0.70«Fu*0.75*Ab = 0.70%1000%0. 75%452.4 *1/10"3 = 237.5 KkN/EA
®Rn = #REF! #REF! KkN/EA
. N,req = #REF! #REF! EA #REF! 5 EA #REF!
#REF!
2) HEF® (Gusset Plate)
Fyp = 315 MPa L = 4o] =7 HE  FYs FHEE FAEF
Fup = 490 MPa wLX (mm)wLy (mm) tpw (mm) Ag(mmz) (mm) (mm?)
#REF! 110 400 13 #REF! 5 27 #REF!
32
z
 AOFEZE Agv = #REF! mm’
¢®Vn = #REF! #REF! kN
s Vuw / @Vn = #REF! #REF! #REF! 1.00 #REF!
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* Aga g g s Anv = #REF! #REF! mm?
dVn = #REF! #REF! kN
s Vuw / @Vn = #REF! #REF! #REF! 1.00 #REF!
* EEFGZE ot 7 @& %+% (Dbh = 32 *27 mm)
- AN «dHr
Ant = Agt — Dbh1*(Nx-0.5)*tpw = 650 — 32+(1-0.5)*13 = 442.0 mm?
- AN FdEr
Agt = (Px+(Nx-1) +dx)*tpw = (0*(1-1) +50)%13 = 650.0 mm?
- AGAT g
Anv = Agv - Dbh2*(Ny-0.5)*tpw = 4550 - 27+(5-0.5)*13 = 2970.5 mm?
- AGAT g
Agv = ((Ny-1)*Py+dy)*tpw = ((6-1)*75+50)x13 = 4550.0 mm?®
Fup*Ant =490%442 *1/10"3 = 216.6 kN E
0.6+Fup*Anv = 0.6%490%2970.5 *1/10"3 = 873.3 kN i )
b
Fyp+Agt =315%650 *1/10"3 = 204.8 kN ! .
0.6*Fyp*Agv = 0.6%315%4550 *1/10"3 = 860.0 kN = l J
F7 tpw
Ubs = 1.00
®Rn = o¢t*(Ubs*Fup*Ant + MIN(0. 6+*Fup*Anv, 0.6+*Fyp*Agv))
= 0.75+(1#216.6 + MIN(873.3,860)) = 807.5 kN
<. Vuw / ®Rn = 485/ 807.5 = 0.60 < 1.00 ...O0K
3) H B JFWT JF Edx] §#FE FE
Vuw = 485.0 kN
e = ew + dx + Px*(Nx-1)/2 = 10+50+0+(1-1)/2 = 60.0 mm
Muw = Vuwre = 485%60%1/10"3 = 29.1 kN-m
Swl = 8§ mm nwl = 2 HEH IREH(D)/ERALALA2) - 1
Lwel = wLy - 2+Swl = 400 - 2+8 = 384.0 mm
Ix = 2%1x384°/12 = 9437184 mm?*
dy = Lwel/2 = 384/2 = 192.0 mm
fmh = Muwxdy/Ix = 29.1¥1073%192/9437184 = 0.592 KkN/mm
fmv = 0.000 KkN/mm
fv = Vuw/A = 485/ (2+384) = 0.632 kN/mm
fr = y(fmh®+ (fmv+£v)®) = v(0.592°+ (0+0.632)°) = 0.866 kN/mm
éornw = ¢*Fwx(0.707+Swl) = ¢*0. 6*Fuw+ (0. 707+*Sw1)
= 0.75%0.6%490% (0. 707+8) *1/10"3 = 1.247 kN/mm
s fr/ ¢raw = 0,866 / 1.247 = 0.69 < 1.00 ...0K
t = MIN(tfc, tpw) = MIN(21, 13) = 13.0 mm
¢rn = =0, 6+Fup*(t/2) = 0.75+0.6%490+(13/2) *1/10"3 = 1.433 kN/mm
o fr/ ¢rn = 0.866 /1.433 = 0.60 < 1.00 ...0K
¢rn = =0, 6+Fyp*(t/2) = 1x0.6%315%(13/2) *1/10"3 = 1.229 kN/mm
o fr/ ¢rn = 0.866 / 1.229 = 0.70 < 1.00 ...0K
4) B JEIGYFE
¢Vn = ¢v+0. 6+«FuxAnv = 0,75 = 0, 6*490%3400 x1/10"3 = 749.7 kN
Anv = Aw - (Ny*Dbh)#tw = 5000 - (5¢32)#10 = 3400 mm’
S Vuw / ¢Vn = 485/749.7 = 0.65 < 1.00 ...O0K

ol
~
~
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1% 1%
1) 715 &7 37 §FE
®Rnl = §*(6.25+tfc*)*Fyc = 0.9%(6.25+21%)*315+1/10"3 =
- Puf/ $Rnl = 881.2/781.4 = 1.13 > 100

2) JIF B FRYEFE dE(AF/95)
Le(8H5 Z-8d00A AM27tx19] A) > dec = 400 mm

k = tfc + rc = 21+22 = 43.00 mm
N = tpf = 22.00 mm
®Rn2 = ¢*(5%k + N)*Fycxtwc = 1%(5%43 +22)*315%13 =
. Puf/ Rn2 = 881.2/970.5 = 0.91 < 1.00

3) 7IF FIE 2 EFFE HE(Y4F)
Le(3H% ZH-R-0A Ad7tx|e] A2]) > de/2 = 400/2 = 200 mm
N = tpf = 22.00 mm
®Rn3 = ¢+0. 8xtwc (1 + 3+ (N/dc) * (twc/tf2) 1. 5) * (Y (Es*Fycxtfc/twc))
= 0.75%0. 8x13%+(1 + 3#(22/400)*(13/21)"1.5) *(4(205000+315%21/13)) =
. Puf/ dRn3 = 881.2/1118.9 = 0.79 < 1.00

4 2EFA
Pst = Puf -MIN(¢Rnl, $Rn2, $Rn3) = 881.2 - MIN(781.4, 970.5, 1118.9) =
d*Ast*Fyst = Pst25¥
Ast,req = Pst/(¢p*Fyst) = 99.8/(0.9%315) =

- Ast,req/ Ast = 352.03 / 4290 0.08 < 1.00
* WA ¢ & 7E
4= = Zoj =7 Hx| Fyst = 315 MPa
bst Lst tst Ast Fust = 490 MPa
(mm) (mm) (mm) (mm?®
2 165 190 13 4290
bst, min = fLx/3 - twc/2 = 190/3 - 13/2 = 56.8 mm < bst
bst, max =bfc/2 - twc/2 = 400/2 - 13/2 = 193.5 mm > bst
tst,min = tpf/2 = 22/2 = 11.0 mm < tst
Lst,min =dc/2 - tfc = 400/2 - 21 = 179.0 mm < Lst
ZE7M] bst/tst = 165/13 = 12.7 <15
5) BFA &FH

1) 715 8% 83
Sw2 = 5 mm nw2 = 2 Sc

Lwe2 = Lst - Sc - 2+Sw2 =190 - 24 - 2«5 =

rd
ofo
i)

®Rnw = ¢*Fw+ (0. 707+Sw2) *Lwe2+nw2+2 = ¢*0, 6+Fuw+(0, 707+*Sw2) *Lw2*nw2+2
= 0.75*0.6%490+%(0. 707+5) *156%2%2 *1/10"3 = 486. 39
. Pst/oRow = 99.8 / 486.39 = 0.21 < 1.00
®Rn = ¢+*0. 6xFust*tstxLwe2+2 = 0.75*0. 6x490%13%156%2 *1/10"3 = 894. 35
- Pst/@Rn = 99.8 /894.35 = 0.11 < 1.00
®Rn = ¢+*0. 6+FystststxLwe2+2 = 1+0.6%*315%¥13%156%2 *1/10"3 = 766. 58

. Pst/dRn = 99.8 / 766.58 = 0.13 < 1.00

781.4 kN

..NG

970.5 kN

..OK

1118.9 kN

..OK

..OK

...OK
--0K

--0K
...OK

...OK

99.8 kN

352.03 mm?

24.0 mm(Snip Cut)
156.0 mm

kN

..OK

kN

..OK

kN

..OK
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(2) 715 &4x &4
Sw3 = 5 mm nw3 = 2 HEH Sc =

24.0 mm(Snip Cut)

Lwe3 = bst — Sc - 2*Sw3 =165 - 24 — 25 = 131.0 mm
dRnw = ¢*Fw+(0. 707+*Sw3) *Lwe3*nw3*2 = ¢*0. 6+Fuw=(0. 707+Sw3) *Lwe3*nw3*2
= 0.75%0.6%490%(0. 707+5)*131%2+2 *1/10"3 = 408.44 kN
. Pst/oRaw = 99.8 / 408.44 = 0.24 < 1.00 ..OK
®Rn = ¢*0. 6*Fust*tst*Lwe3*2 = 0. 75*0. 6+*490%13%*131*2 *1/10"3 = 751.02 kN
S Pst/oRn = 99.8/751.02 = 0.13 < 1.00 ..0K
®Rn = ¢*0. 6+Fyst+tstxLwe3*2 = 1*0,6+¥315%13%131%2 *1/10"3 = 643.73 kN
- Pst/@Rn = 99.8 /643.73 = 0.16 < 1.00 ..OK
6) 7IF HEGYE JdH37E FE
Pr £ 0.4+Pc 7}3
F = (M1+M2)/dm - V = Muf/(d+tpf) -V =460%10"3 / (500+22) - 0 = 881.2 kN
®Rn = ¢*(0.6+Fyc)*dc*twe = 0.9#(0.6+315)*400%13 *1/10"3 = 884.5 kN

~. F/ ¢oRn = 881.2/884.5 1.00 < 1.00

=~
~
=~

..OK





