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M3199 4 HBU3IBAINGA (F,) (unzihama) (E =2 x 105 insthama,F, = 245 ainzihama)

KL/r Fer KL/ Fer KL/r Fa KL/r Fer KL/r Fer
1 245 41 224 81 174 121 114 161 66
2 244 42 223 82 172 122 113 162 66
3 244 43 222 83 171 123 111 163 65
q 244 44 221 84 169 124 110 164 64
5 244 45 220 85 168 125 108 165 63
& 244 46 219 86 166 126 107 166 62
7 244 47 218 87 165 127 106 167 62
8 244 48 217 88 163 128 104 168 61
9 244 49 216 89 162 129 103 169 60
10 243 50 215 90 160 130 101 170 59
11 243 51 214 91 159 131 100 171 59
12 243 52 212 92 157 132 99 172 58
13 242 53 211 93 156 133 97 173 57
14 242 54 210 94 154 134 96 174 57
15 242 55 209 95 153 135 95 175 56
16 241 56 208 96 151 136 93 176 55
17 241 57 206 97 150 137 92 177 55
18 240 58 205 98 148 138 90 178 54
16 240 59 204 99 147 139 89 179 54
20 240 60 203 100 145 140 88 180 53
21 239 61 2N 101 144 141 87 181 52
22 238 62 200 102 142 142 85 182 52
23 238 63 199 103 141 143 84 183 51
24 237 64 198 104 139 144 83 184 51
25 237 65 196 105 138 145 82 185 50
26 236 66 195 106 136 146 81 186 50
27 235 67 194 107 135 147 80 187 49
28 235 68 192 108 133 148 79 188 49
29 234 69 191 109 132 149 78 189 48
30 233 70 189 110 130 150 76 190 48
31 233 71 188 111 129 151 75 191 47
32 232 77 187 112 127 152 74 192 a7
33 231 73 185 113 126 153 74 193 48
34 230 74 184 114 124 154 73 194 46
35 229 75 182 115 123 155 72 195 45
36 229 76 181 116 121 156 71 196 45
37 228 7 180 117 120 157 70 197 44
38 227 78 178 118 118 158 69 198 44
39 226 79 177 119 117 159 68 199 43
40 225 80 175 120 116 160 67 200 43
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midas Gen
FOST-PROCESSOR

REACTION FORCE
= BOBCE-RE2

MIN. REACTION
BODE-1626

X: £.2530E4000
Tr: LI1M4T4003
F2i 4.1743E4002
FRYZ: L L964E+003

‘IJ‘?I 4.11 mi’J!ﬂﬂ“ﬂ?ﬂ Reaction U318 Support

EOST-PROCESSOR
REACTION FORCE
MOMENT-XYZ

MIE. REACTION
Hoze=£3
ME:  -3.5535E+001
NI -1.59LEA0L
MI: <3.3698E-004
MOZ: 3.529584001

M, REACTICN

‘IJ“?I 4.12 mnm‘nmm Bending Moment U3 Support



midas Gen
FOST-PROCESIOR

DISFLACENENT
RESULTANT
1.50520=4000
1.36637+000
1.23153e+000
1.0946% 4000
§.570%¢e-001
2:310) Se-201
€.04133e~901
5.4734fe-001
4,10830e-001
RI3ETI-903
1368376001
.90040e+400

31 4.13 m3Tnzvinmsidegal (Displacement Contour) Max 1.5 cm.

'

Load Case: CB: gLCB2 Element Number: 4879
Section: P 114.3x3.2-T1 Length: 0.91627 Unit: m, kgf

Displacement: Dz
Diabs)  =-1.34853e-002 Di(rel) =-3.10978e-004

Dj(abs) 31743e-002 Djirel) = 0.00000e+000

317436-002 at x = 9.16266e-001

.00000e+000

34863e-002 at x = 3.81778e-002

Dmin(rel) 11962e-004

Duser(abs) 342220002 at x = 4.58133e-001

Duser(rel) =-2.47925e-004

Dmin(abs)

at x = 9.16266e-001
at x .00000e+000
Fuser =-1.17381e+001 at x = 458133e-001

Mi = 255061e+001
Mj = 3.63513e+001
Mmax = 363513e+001 at x = 9.16266e-001
Mmin = 255961e+001 at x .00000e+000

Muser = 3.18991e+001 at x = 4.58133e-001

Longitudingl Maximum Stress: von-Mises

Sig_l = 3.45600e+005
g=1l: | = 4347592+006
Slg_max = 434259e+006 at x = 9 16266&-001
Sig_min = 709339005 &t B162608-001
Sig_user = 3.90855e+006 &b x = 4.581332-009

P MAX 1 050@55e+0D8
E493684006 19 max = 3.008550+006
3:39018e+006 & y =-4.041120-D02
_3.131008+005 7 =-4041128-002
i _ZBT1628+006  gig min = 1057668008
2 512648+006 &l ¥ = 4.04111e-002

S S E—— T 353482+008 z = 4041128002
D94280+008  uzer 0.000008+000
1 B35 0a+006 3l y =-2 T6OBT0-D04
1 57550a-+000 Iy = 1.720008-008
1316748+008 Oy 1913692005
al r =275087e-004
| M 1.05755a+008 k= 1720008-008
.

Oz 181880005

! |

Location Abs.= 0.458133 Relfuli= 0.500000

Appliad ForcesiMomants | Fx FyFz Mz My Mz]
Fx = 2671508601 Fy =-10.554394 Fz =-11713053
Wy =17 472607 My = 21399009 Hz =31 080316
Mz = 0.000000 ML = 0.000000 Hw= 0000000

a a d o 1 Y] i
31]7] 4.14 MIFUATISH UINANISNINGY 1‘14 198149 Elements
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élJ’JE)EhQi]ﬂﬂ]iﬁ1‘l—!’3ﬂ!!ﬁaﬂiﬂiﬂﬁ%1ﬂﬂﬁl&ﬂ1 T-1 ttas Column

4th)-LRFD1 de Checking Result Dialog *
Code : AISC(14th}-LRFD10 Unit: kgf , m Primary Sorting Option
Sorted by ® Member (OsecT (® MEMB
O Property Change... Update...
CH| MEMB| SECT| SE Section Len Ly Ky By B2y Pr Mry Mrz Vry Vrz Tr Def |~
Kl com| sHr| L Material | Fy L8 Lb Lz co Kz Blz B2z Pc My Mcz vy Vez Tc Defa
oK 5 1 r P88.1x3.2 2 0.73724 | 0.73724 1000 1.000 1.0M 1.000 | -342.02 | 205.536 | -10.717 | 27.820% | 3597.525 | 14.8377 -
0.413 | 0.071 55400 | 24E407 0.73724| 0.73724 1.000 1.001 1.000 | 18129.6| 510.259 | 510.255| 5596.13 | 5596.13 | 449.372 -
a7 12 3 r P 114.3x3.2-mid, P 114.3x B 1.33752 1.33752 fETn 1.000 1.000 1.000 | -66.962 | -151.40 | 295.278 | 413.997 | -165.36 | 24.2666 -
0.3%0 | 0.057 55400 | ZAEHT 1.33752 [ 1.33752 1.000 | 1.000 1.000 | 22810.1| 853.399 853.399 | 7238.16( 7238.16 | 750.819 -
oK 14 8 r P 114.3x3.2-mid, P 114.3x 2 3.28607 | 3.28607 1000 1.000 1.000 1.000 | 475.564| 55.7507 | -197.13 | -87.789 | 714216 | 11.3445 -
0.250 | 0.014 35400 | 24E+07 3.28607 | 3.28607 1.000 1.000 1.000 | 24127.2| 853.389 | B53.385 | 7238.16| 7238.16 | 750.81% -
7% 15 8 r P 114.3x3.2-mid, P 114.3x = 3.28607 | 3.28607 fETT 1.000 1.000 1.000 | 29.7626 | -46.565 | 150.536 | -66.439 | 506754 | 5.14504 -
0.185 | 0.009 S5400 | 2 4E+07 3.28607 | 3.28607 1.000 1.000 1.000 | 241272| 853.399| 853.399| 7238.16| 7238.16 | 750.819 -
oK 7 8 r P 114.3x3.2-mid, P 114.3x 2 331732 | 331732 1000 1.000 1112 1.000 | -3282.5| 3.95011 | 66.0257 | -30.385 | -27.131 | 4.70237 -
0.174 | 0.004 35400 | 2A4E+0T 331732 3.31732 1.000 1112 1.000 | 17081.8| 853.3599 | 853.3599| 7238.16| 7238.16 | 750.819% -
Ta 22 1 r P89.1x3.2 z 0.00183 | 0.00183 faT 1.000 1.000 1.000 | 1014.36| -6.9973 | 12.1800| 1796.88| -702.32 | 13.4928 -
0.055 | 0.321 S5400 | 24E+07 0.00183 | 0.00183 1.000 1.000 1.000 | 18653.8| 510.259| 510.259| 5596.13 | 5596.13 | 449.372 -
oK 24 3 r P 114.3%3.2-mid, P 114.3x 5 442102 | 4.44102 1000 1.000 | 1.000 1.000 | 1928.13| -17.866 | 3.87392 | 1.95527 | -22.349 | 106357 -
0.081 | 0.004 55400 | 2A4E+0T 444102 | 4.44102 1.000 1.000 1.000 | 24127.2| 853.399 | 853.399| 7238.16| T238.16 | 750.819 -
w5 25 1 r P89.1x3.2 : 0.00517 | 0.00517 fa 1.000 1.000 1.000 | 0.04310| 0.00000 | 0.00000| 0.00000| 0.00000 | 0.00000 | 0.00000
0.000 | 0.000 S5400 | 24E+07 0.00517 | 0.00517 1.000 1.000 1.000 | 18653.8| 510.259| 510.258| 0.00000| 0.00000 | 0.00000 ( 0.00002
oK e 1 r P85.1x3.2 . 0.00392 | 0.00382 1,000 1.000 | 1.000 1.000 | 0.03272| 0.00000 | 0.00000| 0.00000 | 0.00000 | 0.00000 | 0.00000
0.000 | 0.000 55400 | 2AE+0T 0.00382 | 0.00382 1.000 1.000 1.000 | 18653.8| 510.259 | 510.258| 0.00000| 0.00000 | 0.00000 | 0.00001
% 28 1 r P89.1x3.2 z 0.82576 | 0.82576 fa 1.000 1.022 1.000 | -5228.9 | 39.3431 | -74.803 | -154.43 | 647963 | 7.29055 -
0.438 | 0.028 55400 | 24E407 0.82576 | 0.82576 1.000 1.022 1.000 | 17998.5| 510.259| 510.259 | 5596.13 | 5596.13 | 449.372 -
pa) 3 P 114.3x3 2-mid, P 114.3x 281459 | 281459 1.000 1.077 1.000 | -32385| -27.302 | -38.40% | -45.714 | -24.146 | 9.50024 -
oK 0.195 | 0.005 r 55400 | ZAEHT 2 2.81459 | 2.514585 1.000 1.000 | 1.077 1.000 | 18815.4 | 853.39% | 853.399 | 7238.16| 7238.16| 750.81% -
w7 36 1 r P89.1x3.2 z 0.71937 | 0.71937 faT 1.000 1.002 1.000 | -765.74 | 3.46705| 0.88723 | -1.6965 | 4.17066 | 1.10687 -
0.028 | 0.001 55400 | 24E407 0.71937 | 0.71937 1.000 1.002 1.000 | 18154.3| 510.259| 510.259 | 5596.13 | 5596.13 | 449.372 -
oK v 1 r P89.1x3.2 2 0.26430 | 0.26430 1000 1.000 1.001 1.000 | -2395.1 | -78.485 | -17.411 | 60.0401 | 386.213 | 14,6035 -
0.222 | 0.071 55400 | ZAEHT 0.26430 | 0.26430 1.000 | 1.0M 1.000 | 18585.5| 510.25% | 510.2559| 5596.13 | 55596.13 | 445.372 -
40 8 P 114.3x3.2-mid, P 114.3x 331732 3.31732 1.000 1.000 1.000 | 1143.29| 6.87941 | -210.17 | -108.40 | 292169 | 15.4433 -
T W] 2 W e v
[ connect Model view R — Result View Option
@Al Ook  One
Select All Unselect All Re-calculation <<
Graphic... Detail... Summary... Close Summary by LCE... Copy Table
v
= o .
3 19 4.15 M3 Elements Code Checking Result
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1. Design Information i
Design Code AISC(1Hh)}-LRFD10
IUnit System kgf, m
Member Mo 6122 v
haterial 55400 (No:1) 5.l
{Fy = 24000000, Es = 21000000000)
Section Mame P 114.3x3.2-mid (Mo:8)
{Rolled : P 114.3x3.2).
01143
Memibxer Length 1 1.32428
2 Member Forces
Cuter Dia. 0.11430 Vel Thick 0.00320
Axial Force Fax = 5238.32 (LCB: 2, POS:) e P - ——
Bending Moments. WMy =-31674, Mz =-323.36 Sy GuooEom S= oo
by D000 Bz 000000
End Moments Myi =-316.74, Myj= 330809 (for Lb) Woar DOSTIS Toae QUOSTAS
; ; =3t 00003 =5 - 3 00003
hiyi =-316.74, Myj=330.809 (for Ly) - [ vz [

Wi =-323.36, Mej=305.566 (for Lz)
Shear Forces Fyy =-474.82 (LCB: 2, POS:1/2)

Fzz =404 46 (LCB: 2, POS:I)

3. Design Parameters

Unbkraced Lengths Ly =1.32428, L=z =1.32428, Lb =1.32428
Effective Length Factars Ky = 1.00, kz = 1.00
Moment Factor / Bending Coefficient
Crmy = 1.00, Crz= 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KLir =104.0 < 200.0 (Memb:5503, LCB: 17} oK

Axial Strength

PriPc = 6238.3/24127.2= 0259 =1.000 ... (o1,
Bending Strength

Ary My =316.737/B53.399 =0371 <1000 ... (514

=/ M= =323.3539853.399=0379 =1.000 ......ccociiiirs (a1

Combined Strength (Tension+Bending)
FPriPc=020=020

Rmax = PrPe+ 8/9*SQRTI{(Mry/Moy 142 + (Mra/Mcz ) 2] = 0.730 < 1.000

Shear Strength
ViryVoy =0066 <1000 ... Ok

VeV =0068=1.000 ... ... (1.4



1. Design Information =

F
Design Code AlISC({14th)-LRFD10 §:: B e
Unit System kgf, m
Member No 2454 o
a ¥
Material 55400 (Mo:1) g
E 0000
(Fy = 24000000, Es = 21000000000} @
—

Section Name LH 200x200x5/9 (No:3) o.100

(Rolled : LH 200x200x6/9).

oz
Member Length : 5.00000

2. Member Forces

Depih D B0 Wb Thick 000000
Axial Foree Fxx = -12035 (LCB: 2, FOSI) Tom Fiiemn 020000 Tom FThnicx Q0200
Eot F\Wiam O 20000 Eot.F Thick 000000
Bending Moments WMy =-114.02, Mz = 185.330
Ares D050 A=z Q01D
End Moments Myi =-114.02, Myj=79.5233 (for Lb) =13 LO3ETR =12 CUDDED0
X X T [ellee sy = [l o))
Wyi=-114.02, Myj=79.5233 (for Ly) vher 040000 e 540000
Mei = 185.330, Mgj=-150.83 (for L=) Sw 0o003e s=  ooomz
ey 008740 L3 005080
Shear Forces Fyy =67.2324 (LCB: 2, PO5:1/2)
Fzz =-38.709 (LCB: 2, POS:1/2)
3. Design Parameters
Unbraced Lengths Ly =5.00000, L=z =5.00000, Lb =5.00000

Effective Length Factors Ky = 1.00, K= = 1.00

Moment Factor / Bending Coefficient

Crmy = 0.85 Crez= 0.85 Cb = 1.00

4. Checking Results

Slenderness Ratio

KL/r = 98.8 = 200.0 (LCB: 17)

Axial Strength

PriPc =12034.8/63137.5= 0205 <1.000 ... [n 1.4
Bending Strength

ry [Py = 11402735464 =0016 <1000 ... Ok

FArz/Moz = 185.33/3923.38 =0.047 = 1.000 ..o (14

Combined Strength  (Compression+Bending)

PriFc=0.20=020

Rmax = PriPe + 8/9*MryiMey + MrzibMcz] = 0.261 < 1.000

Shear Strength
VryVoy =0.001 = 1.000

VeiVez =0.002 =1.000 ..., CK

5. Deflection Checking Results

Lf 300.0 = 0.0167 = 0.0027 (Memb:24534, LCB: 20, Dir-Y ). QK



HIDAS (Modeling, Integrated Design & Analvsis Software)
midas Gen — Design & checking svatem for windows

Stecl Member Applicable Code Checking

Based On  Eurccode3: 05, Eurccode3, ALSC{15th}-LEEDI&,
ALSC{Loth)-AsD16, ALSC{l4th}-LEFDLG,
ALSC{14th)—ASDI0, ALSC{13th)-LRFDG,
ALSC{L3th) —ASDDG, ALSC-LEFDEK, ALSC-LEEHE,
ALSC-ASDED, CSA-S16-01, BSHOL0-5)

(e} SINCE 1989

HIDAS Information Technologe Co., Ltd.
HIDAS IT Design Development Team

#, DEFINITION OF LOAD COMBINATIONS WITH SCALING UP FACTORS.

Ly ¢ Loadcase hame{Factor}) + Loadcase hame{Factor) =+ Loadcase hame{Factor)
1 1 SLE 1, 4000 + DL 1. 400}
21 SLE 1, 2000 + DLE 1, 2000 = LL{ 1. 60}
31 SLE 1, 200 + DLE 1, 2000 + Wan{ 1. (N
+ LL{ 1. (40}
4 1 SLY 12 = DL 120 = Wk L. 000
+ LL{ 1. (M3}
51 SLE L2 + DLE 1, 200 + Wl 1. (W}
+ LL{ 1. (M3}
61 SL{ 1. 200) - DL{ 12000 - Wyl ( 1. 000)
+ LLE 1, )
i1 SLE 1, 200 + DLE 1, 2000 + Wak (=1, (W}
+ LL{ 1. (40}
8 1 SLE 1, 200 + DLE 1, 2000 + Wy (=1, (0}
+ LLT 1. (40}
g4 1 SLE L2 + DLE 1, 200 + Wl (1. (N}
+ LL{ 1. (M3}
11 1 SLE L2 + DL 1200 = Wl (1. (O}
+ LL{ 1. (M3}
11 1 SLE 0.t + DL O M = Wxh{ 1. ()}
2 1 SL{ 0.900) = DL{ 0. 900} = Wy 1. 000)
13 1 SLE O, M - DL O, - Wl 1. (0
14 1 SL{ 0.900) = DL{ 0. 900} = Wyl ( 1. 000)
14 1 SLE O, M - DL O, - W (=1, (00}
6 1 SL{ 0.000) = DL{ O, 900) = WyN (-1, 000)

34
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midas Gen — Steel Code Checkingl ALSC{14th}-LEFDIO ] Gen 2020
*, PROJECT :
#*, MEMBER M0 = 2404, ELEMENT TYPE = Beam
®, LOADCOME W0 = 2, MATERIAL Wy = 1. SECTLON A = 3
%, UNLT SYSTEM : kef, m
%, SECTLON PROPERTLES : Designation = LH 200x200x6/4
Shape =1 - Section. {Built-up}
Depth = 0,200, Top F Width = 0200,  Bot, F Width = 0, 204
Web Thick = 0.0, Top F Thick = 0,004, Bot.F Thick = 0, W
Area = 4 GU2M0e—NE,  Asv = 20 4000e—003,  Asz = 1 ANMe—N3
Yhar = 1 G0000e—001, Zbar = 1 O0000e—001, Qvbk = 3 2700500002, GQzb = 5. OO000e—003
Syy = 3 0000Me—004, Szz = L 20000e—004, Zyv = 3 034860004, Yzz = 1 B1638e-(NM
Lvv = 3, 00000e—000, lzz = L 20000e—005, Lvz = O, GO00Me~0N)
rv = 8 T4000e—N2, rz = 5. OG- 002
J = L 10952e—007, Cwp = L 0443007
#, DESLGN PARAMETERS FOE STEEMNGTH EVALUATION
Ly = Do (WHHMbe=iM), Lz = DO(MWWMe=H), Lu = Do (MWHHMle={KM]
Ky = LoiMHHMle=HH), Kz = 1. (HHHMbe—HK
#, MATERLAL PROPERTLES
Fv = 2 4000e=7, Es = 2, IIMHe+010,  MATERIAL MAME = S540M
[[[*1]]  COMPUTE MOMENT MAGRLIFICATION FACTORS AND MAGNIFLED MOMENTS.
{ }. Factored force/moments caused bv unit load case,
* Load combination LD = 2
Load Case Fa Mvi My i Mzi Mz j
DL —B1403. 58 -1, 48 40, 28 104, 71 -4, 14
LL —4831. 26 —-bd. a4 24 7D, 63 —0ki, 60
DL-LL —12434., 84 =114, 02 74, 52 1856, 33 —150), 83
OTHER CASES LI LR LI i, W LI
TOTAL —12%34, 84 =114 4 T4, a2 186, 33 —150, 83
* Member end moments caused by gravitv load(DL=LL}.
MylG = 752, My = 114. (2
Mzl = 154, &3, Mzdiy = 186, 33

{ ¥, Compute coefficient assuming no
[ ALSC{14th} Specification C2. L. 1b.

Cany

. Cmz

L]

0. 800 {User defined or default value}
0. 80 {User defined or default wvalue}

lateral translation of the frame {(Camv, Cmz)
cz-4) ]

midas Gen — Steel Code Checking[ ALSC{14th)-LEFDLIO ]




midas Gen — Steel Code Checking[ ALSC{14th)-LREDLIO ] Gen 2020

{ ). Compute moment magnification factors{Blv, Blz}.

- I = PulbL-LL} = PulWL{EL}} = 12934, 84 ket
-, About major{lLocal-v} axis.
SLExy = KwsLy/ry = 67,21
Lambda = (SLEAw/pil=SQRT(Fv/Ezs} = {0, 6156
Pev = {Area*Fv} /Lambda 2 =

U713, 1V ket
Bly Cay / (1-Fu/Pey) 1. 84
Bly ¢ L0 —> Bly = L
-, About minor{lLocal-z} axis.

SLENz = hzxlz/rz = 48, 81
Lambda = {(SLENz/pil=SQRT(Fv/Es} = 1. (633
Pez = {Area*Fv) Lambda 2 = Hhh, 12 ket
Blz = (mz / (1-Pu/Pez) = .98

Blz < L4 —> Blz = L
{ b, Magnification factors for sideswav moments(B2v,BZz}.
- B2v = L0 (Default walue)
- Bz = LO0 (Default value)

{ }. Given factored axial forces and moments at <L>.

Load Case Fa My Mz
DL —5103. by —H1. 48 104, 70
LL —4831. 26 =52, b4 7h. 63
DL-LL -12934. 84 —114. 02 180, 33
OTHER CASES i, (W 0, Wl . (W
TOTAL -12934, 54 =114, 02 154, 33

{ }. Compute magnified moments,
- Muy = BlysMy(DL-LL) = BZwsMy(OTHERS) = -114. 02 kgf-m.
- Muz = BlzsMz{DL-LL} = BZzsMz {OTHERS) = 1556, 33 kegt-m

{ }. Check slenderness ratio of axial compression member (KL/r).
[ AISC{14th} Specification EZ. ]
- KL/r = 8.8 < 2000 —> Ok



midas Gen — Steel Code Checking[ ALSC{14th)-LRFDIO ] Gen 2020

{ F. Check width-thickness ratio of flange (BTR}.
[ AISC(14th} Specification B4, <Table B4. lad> ]
- ke = 4/50RT[h/tw] = 0.726 {for Built-up}
- Lambda r = O 64%SO0KT[keEs/Fv] = 16,13
- BIE = bf/2tf = 1L 11 < Lambda r —> NON-SLENDER SECTLON !
{ ¥, Check depth-thickness ratio of web (DTH.
[ AISC(14th} Specification B4, <Table B4, lad> ]

- Lambda r = 1. 49%SQET[Es/Fv] = 4407
- Dweb = H-tf1-tf? = (.18 m
- DIE = Dweb/tw = 30,33 ¢ Lambda v —> NON-SLENDER SECTION !

{ F. Calculate Flexural Buckling Stress {Ferll.
[ALSC{14th} Specification E3]

pi’2 = E
- Fe = —————— = 2,1227e+07 kgf/m"2.
(KL} 2
- KL/r = 88814 < 471 * SORT[Es/Fy] = 189 324
- Ferl = {0.658) " {(Fv/Fe} % Fy = 1. 4952e+07 kgf/m 2.

{ ¥, Torsional and flexural-torsional buckling stress (For)
[ AISC(14th) Specification E4. (b) (E4-4) ]
Doubly svemetric shape

- Gs = T.874e-009 kgfim 2.

- kx = 1.0 {Conservatively taken valuel.

- L = 5. 000 m.

- Fe = [Pi"2#EsCwp/ (Ka#l} "2 + Gaxl]/{(Lyy+lzz} = 3 71820007 kgf/m 2.
— KL/r = 98,814 < 4.71 * SQRT[E/(gaFy)] = 139,324

- Fer? = g0, 658) " (QsFy/Fe) *= Fv = 1. 831807 kegf/m 2.

{ }. Calculate axial compressive strength {philn).
[ ALSC{14th} Specification E1. ]

- Fer = 1. 4952e~007 kgf/m 2.
-, Kesistance factor for compression @ phi = (L)
- phiPfn = phi®Area®fer = 63137, 51 kgt
{ }. Check ratio of axial strength {(Pu/philn}.
Fu 124934, 84
- = = h2s < LW —>» Ok
philn 63137, 51

{ }. Elastic section modulus refered to tension and compression flanges.
- Syc = O 000 m 3.
- Syt = 0. (WM m™ 3.
[ AISC(14th) Specification F4.2 (F4-6) ]
- FL = 0.7Fy = 1. 6800007 kgt/m 2. (Syt/Sve > 0. 7)
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midas Gen — Steel Code Checkingl ALSC{14th}-LEFDIO ] Gen 2020

{ F. Calculate limiting width—thickness ratio of flange for flexure.
[ AISC(14th} Specification B4, <Table B4, 1b> ]

- Lambda_p = (. 38%SQRT[Es/Fv] = 11.24

- ke = 0. 7% i

- FL = L 6800007 ket/m 2,

- Lambda r = 0. 95%SQRT [kexE=/FL] = 28, 62

{ }. Caleulate limiting width—-thickness ratio of web for flexure.
[ ALSC(14th} Specification B4, <Table B4, 1b> ]
- Lambda p = 3. VE=SQRT[Es/Fv] = 111,22
- Lambda_r = & VO=SQRT[Es/Fv] 168, 61

{ . Check width-thickness ratio of flange (BIE}F.
[ AISC(14th} Specification B4, <Table B4, 1b> ]
- BIK = 11. 11 < Lambda p = 1124 —>» COMPACT.

{ }. Check width-thickness ratio of web (DTH).
[ AISC(14th} Specification B4 <Table B4, 1b> ]
- DIk = .33 < Lambda p = 11122 —>» COMPACT.

{ }. Calculate lateral-torsional buckling medification factor (Chh.
[ ALSC(14th} Specification FL (2} (F1-1} ]
= Ch = LM {(User defined or default walue}

[#] Check Yielding (Y},

{ }. Calculate nominal flexural strength for Yielding (Y},
[ AISC{14th} Specification F2.1 {F2-1} ]
- Mnl = Mp = Fy*iyy = G443, 66 kpf-m.

[*] Check Lateral-Torsicnal Buckling (LTB}.

{ ). Compute limiting laterally unbraced length for the limit state of vielding {Lph.
[ AISC{14th} Specification F2, 2 '[FH—EJ'R?
- Lp = L 76srz=SQRT[Es/Fv] = 2,63 m

{ }. Compute laterallv unbraced length for the limit state of inelastic lateral-

torsional buckling {Lr}.
[ ALSC{14th} Specification F2.2 (F2-6) ]

[ SQET[Rzzslw] ]
- rts = SHH’IE 5— % = 0.6 m

- ¢ = L. {for a doubly svemetry H-Shape}



midas Gen — Steel Code Checkingl AISC{14th}-LRFDIO ] Gen 2024
= hit = H — O bx{tfl=tf2) = .19 m {distance between the flange centroid)
Es
- Kl = = 5, 28
0. 7Ey
J*Ee
- = = 2. 64
Syy=h)
- Lr = L 9%rts*Xl * SQRT[ X2 +SQRT[ %272 + 6oie=(l/1 "2 1] = B.98 m.

{ . Calculate nominal flexural strength for Lateral-torsional buckling (LTH}.
[ AISC(14th} Specification F2.2 (F2-2) ]
- Lp < Lb < Lr.
Lb-Lp ]
1= 8171, 82 kgf-m,
Lr-Lp ]
— MnZ = MIN [ Mn, Mp ] = 8171. 82 kef-m

- Mn =Cb *E Mp — (p—0. TsFysSyy) =

{ . Compute flexural strength about major axis (phiMnv}.
- Mny = 817182 kgf-m.
-, RKesistance factor for flexure : phi = (.9
-, phiMny = phi®ny = 7354, 64 kgf-m.

{ }. Check ratio of flexural strength {Muy/philinv}.
Muy 114. 02

= = 0,016 < L0 —>» (K
philiny 7354, 64

{ }. Elastic section modulus refered to tension and compression flanges.
- Syc = O 00 m 3.
- S¥t = 0. (WM m™ 3.
[ ALSC{14th) Specification F4. 2 (F4-6) ]
- FL = 0.7Fy = 1. 6800e+007 kef/m 2. (Syt/Syc > 0.7)

{ F. Calculate limiting width—-thickness ratio of flange for flexure.
[ AISC(14th} Specification B4, <Table B4. 1b> ]

- Lambda_p = . 38=5QRT[Es/Fv] = 1124

- ke = {72

- FL = L G807 kgf/m 2,

- Lambda_r = . 95+SQRT [kexEs/FL] = 28, 2

{ }. Check width-thickness ratio of flange (BTR).
[ ALSC{14th} Specification B4, <Table B4, 1b» ]
- BIR = 11.11 < Lambda_p = 11,24 —> COMPACT.

[#] Check Yielding (Y},
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midas Gen — Steel Code Checking[ ALSC{14th)}-LREDIO ] Gen 2024

{ F. Calculate nominal flexural strength for Yielding (Y},
[ AISC{14th) Specification F&.1 (FE-1} ]
- Mnl = Mp = MIN[ FysZzz, 1. 6%FyxSzz | = 4358, 31 kgf-m

[#]  Check Flange Local Buckling (FLB}.

{ F. Calculate nominal flexural strength for Flange local buckling (FLBY.
- COMPACT flange —>» the limit state of flange local buckling is not applied.

{ }. Compute flexural strength about minor axis (phiMnz).

= Mnz = Mnl = 43548, 31 kgf-m.
- Resistance factor for flexure : phi = (LW
- phiMnz = phi®hnz = 3923, 38 kgf-m.

{ ¥, Check ratio of flexural strength (Muz/phiMnz}.
Muz 186, 33
- = = MV < LW —>» Ok
phiMnz b

{ }. Check interaction ratio of combined strength.
[ AISC(14th) Specification H1. 1{a} ]

- Pr/Pe » 0020 —> Formula(Hl-la}

Pr 8 [ Mry Mrz

:

]
+ — ]
Pe 9 [ Mey Mcz
= 0,205 = (8/%)=[ 0.016 = 0.047 ]
= 261 < L. —>» K

{ }. Calculate the web plate buckling coefficient (kv}.
[ AISC(14th} Specification G2, ﬂ?
-, for singlv and doubly svemetric shapes loaded in the weak axis,
- kv = 1.

{ }. Calculate the web shear coefficient {Cv}.

[ AISC{14th} Specification G2 1 (G2-3) ]

—-. for webs of all other doubly/singlv svametric shapes and channels.
. %m—= 1L 111< 1 10%SQRT [kv*Es/Fy] = 35, 644
. Cw = 1. (W
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midas Gen — Steel Code Checking[ ALSC{14th)}-LREDIO ] Gen 20X

{ ¥, Calculate shear strength in local-v direction {(phiVnv}.
- Aw = 3. 603 m 2,
= ¥n = {GeFysqwsCy = D1840, () ket
-, RKesistance factor for shear :  phi = 0. H
- phi¥ny = phi®Vn = 46656, 00 ket

{ }. Check ratio of shear strength (Yu/phi¥nl}.

{ LCE = 2, HE = J}
- Applied shear foree @ Vuv = 67,23 ket
Yuy 67, 23
- = = Ml < LW —> Ok
phivVny 46656, (W

{ F. Calculate the web plate buckling coefficient (kvl.
[ ALSC(14th} Specification G2, 1(ii) ]
-, for stiffened webs.
- kv = HALLY

¢}, Calculate the web shear coefficient {(Cv).
[ AISC{14th} Specification GZ. 1 (G2-3) ]
- for webs of all other doubly/singlv svemetric shapes and channels.
- EL.-"tw: 30. 333¢ 1. 10SQRT [kv=Es/Fy] = 72,758
- v = 1.4

{ . Calculate shear strength in local—z direction (phiVnz},
- Aw = 1. 200003 m 2.
— ¥n = 0. G%Fy*dwsCy = 17280, 0000 kgt
-, RKesistance factor for shear :  phi = 0. H

. phi¥nz = phi®Vn = 15552, 00 ket
{ }. Check ratio of shear strength (Yu/phi¥nl}.
{ LCB = 2, Fs = J}
- Applied shear foree @ Vuz = 3871 kgt
Yuz 3871
- = = ME < LW —>» Ok
phiVnz 155652, (W
»
midas Gen — Steel Code Checking[ AISC{14th}-LEFDIO ] Gen 2020

{ ¥, Compute Maximum Deflection,

- LCB = 2

- DAF = L0 {Deflection Amplification Factor).
= Def = 0003 = DAF = 0. 003 (Global Y)

- Def Lim = 0. 017

Def < Def Lim —> O.K !
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1N IUVVNNY Plate 1817ADHD

-  MEMBER NAME : BP01

O General Information

— I

®  Design Code : AISC-LRFDI10
®  Unit System  :kip, in
O Material
®  Base Plate : 88400 ( F, = 34.14ksi, E, = 29,869ksi )
®  Anchor Bolt : $S400
®  Concrete : 3.481ksi
15748
137%
1.8142
3 ] A L
® © @pwu E| FET
oo o A7 B N
T R g @ @ :
5| =B ) 2
SRR
|~ o
1
@ @ @




O Section
®  Column : H 200x200x8/12
B Base Plate : 13.78x13.78x0.748t ( Rectangle )
B Anchor Bolt : 8-M20 ( Pos.(x ) : 1.969in, Pos.(y ) : 1.969in )
B Rib Plate :3.937x0.236t (No( x ) : 2EA, No(y ) : 3EA)

B Ppedestal : 15.75x15.75 ( Rectangle )

O Design Forces
® P, :-22.05kip
" M,,: 86.80kip-in
" M, 86.80kip-in
" V,:2.205kip

" Vv, :2.205kip

O Check bearing stress of base plate

af

KX
RS
RRRERY
xX
bR
KX
K]

B
XX
XXX X

0.08 0.18 0.28 0.38 0.48 0.58

DfﬁhIEQB 0.23 0.33 043 Qa[ﬂfﬁ%ﬁ



®  Bearing Stress

® f =0.666kip ( Area=1.000in?)

® . =0.000135kip ( Area= 1.000in?)

® O

= 0.666ksi

max

® 0, =0.000135ksi

®  Calculate Bearing Stress of Concrete

o D-0650

® A, =190in% A, = 248in?

® F =085f,\]A,/A, =338lksi

® F, =2.198ksi

B Calculate ratio

® O

max

O Check tension stress of anchor bolt

]

-7.06

-5.78

-514

-4.49

-3.85

=321

-2.57

-1.93

/oF,=0.303 <1.000 — O.K

-0.64
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®  Tension Forces
® T _ =-7.703kip
® T, . =-1022kip
®  Check Tensile Strength
o d=0750
® F_=435lksi
® A, =0.487in?
® R =F, xA,=2119ip
® R, - 15.89%kip
®  Calculate ratio
® T /oR, —0.485<1000— 0K
Check base plate
m

Moment Diagram ( Element Force. Nodal Average is not Applied. )

® Moment Diagram ( Mxx )

I s A
L [

® Moment Diagram ( Myy )
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Shear Force Diagram

® Shear Force Diagram ( Vxx )

® Shear Force Diagram ( Vyy )
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]|
B =009

®  Design Moment ( Use Average )
® M, = 1.436kip-in/in
® M, = 1.179%ip-in/in

® M, =max(M, ,M, )= 1.436kip-in/in

®  (Calculate moment strength
o ®=0900
® 7, =(t,) /4=0.140in" /in
® M,=F, xZ, =4775kipin/in
® oM, =4.298kip-in/in

®  (Calculate ratio

® M, /oM, =0.334<1.000 — O.K

O Check rib plate
®  Force Diagram

® Moment Diagram

51
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[T

<

-7.76 -4.74 -1.72 1.30 4.32 7.34

Dﬂji -6.25 -3.23 —O.Eﬁ]]ﬁ 5.83 D]ﬁ]

I

® Shear Force Diagram

-1.06 0.49 204 3.59 5.14 6.



Design Forces
® M, =-9.272kipin
® V =7.462kip
Calculate Width-Thickness Ratio
® BTR=H,/t,=16.67
® BTR,,=0.751\/ E,/ F, =22.19
® BTR<BTR,, — 0K
Calculate moment strength
o d=0900
® S.=t,x(H,)’/6=0610in"’
® M, =F, xS, =20.83kipin
® oM, = 18.75kip-in
Calculate Shear Strength
o d=0900
® V,=0.60xF x A, =19.05kip
® oV, =17.14kip

Calculate ratio

® M,/oM,=0.495<1.000 — O.K

® V, /eV,=0435<1.000—> 0K
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O

Check anchor bolt ( Cast-In-Place )

Design Force

Number of Anchor Bolt = 8EA
T, e = =7-703kip

V, =3.118kip

V,, = 0.390kip

Check Shear Strength

D =0.750

A, = 0.487in?
F_=232lksi
R_=F_xA,=11.30kip
oR = 8.475kip

V,, /@R, =0.046 < 1.000 — O.K

Check Tensile Strength

D =0.750

A, = 0.487in?

F_ =43.51ksi

f =V, /A,=0.800ksi
Fnt

F,'=13F,- _F £, <F,
9

F, '=43.51ksi
R, =F, 'x A,=21.19ip
oR,, = 15.89kip

T,.../oR, =0.485<1.000 — O.K
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O Check Development Length of Anchor Bolt

®  Check Development Length ( Hooked Bar )

D =0.750

L, .= 14.17in

T,.=oF, A, =1589%ip
L,=(T,./2)/(0.70f,d, . )=4.14lin
L,=12d,, =9.449in

L. =L, +L,=13.59n
Lreq

/L, =0.959 < 1.000 — O.K

v
¢ Y

114  dasiwuunilay Shop-Drawing nazmuduiaa-gunsa fdedldam
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- uwuuau Shop-Drawing 19 1umsdszneviazAindaau
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- 518M9 BILL OF MATERIAL (BOM) !ﬁemsﬂszmmsmmaznmumsé’ﬁa@

L

BILL OF MATERIAL

BEAM & TRUSS BOM TYPEL SECT 1D, SECT BAME, MATERIAL Unit Svstem @ kgt |, ®

SECT SECTLON KAME MATERIAL DERSITY LENGTH PALNT AREA WELGHT

1 1 SAME I5hER UUTER
1P 8% 1x2. 8 1 55400 7. 800e+003 3. 63%e~003 4 H4Te-(02 1. 019003 2 16%e-(M
3 LH Mt Y 1 5540 7. B00e-(3 4. 300e001 G Q00 1. T0Ge~( 3. 4250
6 H 1%xl b0t/ 1 55400 78000003 4. 2870001 O 000000 4. 1840001 1. 3132003
7 LC-150x70x20xd. O 1 55400 78000003 L 219003 . 000000 7. 577e~002 1. 201e~0H
8 1 114, 3x3. 2-mid 1 55400 7. 800e+003 8. 238e-002 2, 793e-002 2, 958e+02 7. 2240003
91 114, 3x3. 2-T1 1 55400 7. 850e+003 7. 7600002 2, 630e-002 2. TREe+~Z 6. B04e-003
10 P 8% Ixd - rod 1 55400 78000003 1. 169e=003 2. 570e~002 2. 770%e~002 5. 8840003

SUMMATION :

7. 70303 L 7564e~003 2. TH1e+03 5. B34e-0M

L]
BEAM & TRUSS BOM TYPEZ SECTLION NAME, MATERIAL

Unit Svstem : kgt , o

SECTION NAME MATERLAL DENSITY LENGTH PALNT AREA WELGHT
I TiPE SAME I5hER UUTER

H 194x15(x6,4 I 5 55400 7. 8500003 4. 2872001 0. 000000 4. 1840-001 1. 31303
LC-150x7haled, O 1 5 55400 7. 8500e+003 L 21%e+003 0. 000e=00) 7. 577002 1. 201e+004
LH 2002 (bt Y I 5 55400 7. BO0e03 9. 300e001 0. O0le~(00 L. 105e=002 3. 4253
P 114, 3x3.2-T1 I 5 55400 7. B00e003 7. T60e002 2, 630002 2, T86e=002 6. 8003
P 114, 3x3. 2-mid I 5 55400 7. 8500003 8. 238002 2, 793002 2. G58e-002 7. 22403
1" BY. Ix2. 8 1 5 55400 7. 850e+003 3. 63%e-003 9. MTe-002 1 01%e~003 2. 16%e+004
P84, 1xd - rod I 5 55400 7. B00e03 1. 169e~003 2. 570e~(02 2. 77%9e=002 b, 8843

SUMMATION - 7. 7530003 1. 754e+003 2. 781e~003 5. B34e+M
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TBEAM & THUSS BOM TYPEZ SECTLON NAME Unit System : kgf , m

SECTLON hAME LENGTH PALNT AKEA WELGHI
IANER OUTER

194x 150x6,/Y 4. 287e+01 O, O0e(MH 4. 184001 1. 313e~{M3
=150 ¥ b, O L. 219003 O e 7. 5 Ve 1201 e+HM

200200t Y 9. 300e-01 O le=HM L. 1De={H2 3. 42503
* 114, 3x3. 2-T1 7. TEOe+{(2 2.630e+M2 2, TRGe~002 6. B04e+{M)3
* 114, 3x3. 2-mid 8. 238002 27952 2, 9568002 T, 224e+{H3
* RO, 1x2 8 3. 6300003 O, 647e+2 1. 019003 2. 16%e+{MM
I 89, 1xd - rod 1. 15%e={Mx] 2, 570e+M2 2, 779002 b, B84e+{H)3
SUMMATION - 7. 753e-0d L 756deH3 2, T8Le~003 b, H34e+{HM
-
BEAM & TRUSS BULLT-UF FLATE BOM TYPE1 THLICKMESS, MATERLAL Unit System : kgt , ®
THICK MATEKIAL PAINT AREA DENSITY WELGHT
I TiPE hAME
0. BU60 1 5 55400 3497 e001 7. BO0e+03 7. 9722
0. D09 1 g 55400 7. TThe-01 7. BH0e+03 2, 62Be+N)3
SUMMATION L 1V e-H2 3. 4250003
-
BEAM & TRUSS BULLT-UP PLATE BOM TYPEZ THLCKMESS Unit System : kgt , ®
THICKKESS PALNT AKEA WELGHT
O, BU60 3. 4% e1 797 2ep2
0. DUt 7.7 The{N1 26
SUMMATION L 12V e-{N2 3. 425003
-
BOM SUMMARY MATERIAL Unit System : kgt , ®
MATERIAL BEAM & TEUSS FLATE SOLLD
b TiPE hAME TUTAL MOBMAL SHC STEEL  SREC COAL.
1 g 55400 5. #3de+MM 5. 834004 0. 000000 0. (e-000 0. 000e+000 0. D00e+{{N)
SUMMATION 5. #3de+MM 5. 834004 0. 000000 0. (e-000 0. 000e+000 0. D00e+{{N)
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MIN, BEACTION
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