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1 foyanaly

- a 8w vy o  a a Y ' sl v
1.1 {fleannifinmnanderiu TBM3 Wuaimgifesdiilumszglusdlmilaeiuuafulnedissdunmsinizgni glwaninnzud

7.9 wms Sududeair Platform Fansmiiten Cadle was gunsalduildlunns Luanch s TBM vl TBMS faudmenugy

'gﬂﬁ 1 Uauilii Platform see¥uvi TBM5

2 s1wazidunanunLlasIEsNg

=

¥

IZi

AERNE EREN W NI

3Vt 2 U PlatForm #ien

e

NfuABUNIAYS 8.00 4.

2.1 dnvairlassadaunidngunssas JJu H-Beam gaaniuve 8.00 m. dlassadreiuiudulassadionmu H beam uay

fllassadiAiduninaresninugs Uaeauvedasaiieiuiudaiaduaienauie ingussassuussiudeniinan

wseuusIdnuas TBM wazusadeamunsuluvuzdeu TBM Ludramin fiurinaruineing

Steel Gratting YuuAuH beam

o wa v &
3 mmgﬂuﬂﬂumiaammu UAZNINIFIUAMANUAYDIIEAUY

3.1 Wumsgu weuseldn AISC- ASD89

3.2 unsgu Jan
3.3 Poisson's Ratio
3.4 Weight Density
4 @1 Load T¢lun1sesnuuu
1.) Self Load

Fy = 2.40000e+003, Es = 2.10000e+006, SS400 Fu = 4100 ksc.
=0.30
=7850 keg./cu.m.

dmiing laseastataiu dwidn Cadle Suuhwiln TBM. gnAtuin Self Weight Tnednlul@

2.) TBM Machine Load

Cutting Wheel approx. 14 to
Shield with main drive approx. 39 to
Push module with cylinders approx. 31to
Erector approx. 9 to
Tailskin approx. 15 to
Screw conveyor apProx. 11to

vanewn (s nldrszununs Jaftu Factor tieAnulaendoiiudy 25 Wedioud

- Cutting Wheel 14.00 X1.25 175  tons.

- Shield With main Drive 39.00 X1.25 48.75 tons.

- Push module with cylinder 31.00 X1.25 38.75  tons.

- Erector 9.00 X1.25 11.25  tons.

- Tailskin 15.00 X1.25 18.75 tons.

-Screw conveyor 11.00  X1.25 13.75 tons.

Total Weight 119.00  tons. 14875  tons.
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ht Load
d I+ i s i -
= = S = - = - 9 o
.
L . s Ty e S - L e
t & i+ i+ o i 9 ¢ 8 i+ it i+ 8 s 3
Left Load
. n
T T 1 1 1 I 1 T T
2 L 3 o 3 - — 2 o i
mL]
1100 1100 1100 1100 I 1100 1100 1100 1100
Port List TBM Machine  Weight(tons) | 011 {toms) [1.1-2.2 (tons) |2.2-3.3 (tons){3.3-4.4 (tons)|4.4-5.5 (tons){5.5-6.6 (tons)|6.6~7.7 (tons){7.7-8.8 (tens)
Cutting Whee! 17.5 17.5 125
[Shield With mgin Drive 4875 16.25 16.25 16.25 4875
e 3875 1550 1550 7.75 B
Erector .25 2.8125 28125 28125 2.8125 1125
Tailskin 18.75 6.25 8.25 6.25 1875
Screw conveyor 13.78 1527 1.527 1527 1.527 1527 1.527 1.527 3.055 1325
TUMTM U 14875 35.28 17.77 17.77 19.84 19.84 1834 1059 930 148.75 |
TMTWUINL 86.72 20.57 10.36 10.36 11.57 1157 10.69 817 342
sy amy g 6.04tons. /m.| 8.08tons. /m. | 8.08tons. /m. |9.02tens. /m. | 9.02tons. /m. | 8 34tans. /m. | 4.81tens. /m. | 4.23t0ns. /m.
uuuumyma!/'in 9.35tons. /m. | 4.71tons. /m. | 4 71tons. /m. | 5.26tons. /m. | 5.26tons. /m | 4.86tans. /m.| 2.81tons. /m. | 2.46tens. /m.

3.) Segment Load Us¥uau 6.0 tons./m.

1100 7100 1100 1100 1100 1100 1100 1100
I 8800
List Weight(lons) | 0=11 (tons) [1.1-22 (tons)|2.2-3 3 (tons)|3.3-4.4 (tons)[4 4-55 (10ns)|55-6.6 (tons)[66-7.7 (tons)| 7.7-88 (tons)
Seg?e&:m: 66 6.6 5.6 66
TINUTHUI 26.40 66 66 6.6 66
FIMUTWUWITIY 15.39 385 3.85 3.85 385
; N
USRI lﬁi/’.llﬂ‘l/ini 3.0tons./m. |3.0tons./m |3.0tons./m. |3.0tons./m.
UT WU/ AT/ 1 75tons. /m. | 1 75tons /m. | 1.75tons /m. | 1.75tons. /m

4.) Friction Load
T useansusadeniu sening TBM fu s79mdn =0.30

o

w2 WY &MY nuaTIwi



e UOC 1100 1100 1160 HOQ‘ 1100 1100 1100
C 8500
Part List TBM Mochine  Weight(tons) 0-11 (tons) |1.1-2.2 (tons){2 2-3.3 (tons)|3.3-4.4 {tons){4.4-5.5 (tons)|5.5-6.6 (tons)|6.6-7.7 {tons)|7.7-8.8 (tons)
Cutting Whee! 17.5 17.5 17.5
[Shield With main Orive 4875 16 23 16.25 6.25 4875
s dule: with 3875 1550 1550 7.75 38.75)
Erector 11.25 28125 2.8125 28125 2.8125 11.25
Tailskin 18.75 6.25 8.25 6.25 18.75
Screw conveyor 13.75 1.527 1.527 1.527 1.527 1.527 1.527 1.527 3.055 13.75
Segment 6.0 tons/m 6.6C 6.60 6.60 6.60 25.40
ERITTER I 17515 3528 1272 1277 19.82 2644 2494 1219 1590 (17515
s udesvino.30) 10.58 5.33 533 595 793 7.48 5.16 477 52.54
“iﬂamﬂ]u/luﬂi/ﬁ.'\l 4 8ltons./m |2 42tons./m |2 42tons./m.|2 71tons /m | 3.61tons /m_ | 3.40tons. /m.| 2 34tons./m |1 91tons /m
5.) Torque Resistance Force +Y Wag -Y
- Cuter torque 1200 kN-m
- Diameter of Shield = 1.961

F= 1200/1.961 611.93 kN

Fx = 611.93*0.864 528.71 kN

Fy = 611.93*0.504 308.41 kN

" <

AMUEN shield body NiNTEABUTIAIWU = 6.6 m.

Fx = 528.71/6.6 80.11 kN/m. VED 8.17 Tons/m.

Fy = 308.41/6.6 46.73 kN/m. e 4.76 Tons/m.

~
o
(&>}
-
&

Fx =]308.41kN

Torque =1200 kN-m

]
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6.) Gratting Load 50 Kg./sq.m.

1,000 ke./sg.m.
9.) Hydraulic Hose Support

7.) Living Load

Ui 10 tons. Ut a@n 4 fu Auaz 2.5 tons

20

6040

vV Vv v
250 tons 2.50 tons 2.50 tons

2.50 tons
9.) Electric cable Support

Wi 1.50 tons.  thwen aaa@n 3 fu fuaz 0.50 tons

10.) Reaction Frame Load Yawiin 1.67 tons/ ¥

W
wiia
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5 propertry
5.1 Material propertry

ID Name  Type Standard DB
1 S5400  Steel KS(s) 55400
5.2 Section propertry

ID Name

1 H 300x300x10/15(Column)
2 H 300x300x10/15(Beam)

3 H 150x150x7/10({SubBeam)
4 H 150x150x7/10(Bracing)
5 H 400x400x13/21(B)

& H 300x300x10/15(T)

7 H 300x300x10/15(C)

8 H 300x300x10/15(1)

6 Boundary Support
6.1 Boundary Support Column 7isedfu EL - 29.93

& ¢ & & ¢
‘2

ol

wihil 5 &g nuanuun



6.2 Point Spring Suppoet 15¥éfU EL.- 22.005

Ox | Dy| Dz| Rx | Ry | Rz |Rwi

@ ¢ @ ¢' lml
¢

© 132
¢ 33

@' 159
¢ ¢

6 Static Load
6.1 Static Load Case

6.1 Load Combination LC1

W Ot

wihil 6 g Auanuun



6.2 Load Combination LC2

No Namel Active Type Description
et S
» 2JLc2
r -

7 s79a2d8aAnS InPut LWuUINaeelAseadne

7.1 Geometry veamsUeutoya

!.ll.l.
FTTTITL D

= ———

3U Geometry 833U uiau

llllll..;

U Geometry ¥a33UMu
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8 Graphic Reaction Force

8.1 Reaction Force yns@eiuLen sysfuivu Us EL-29.93

Reaction Force Z Direction LC-1

MX MY
Node | Load FY(tonf) | FZfond) | o S P
1L 0.0% 1267) 000 00 000
2fLcy -001 1188 002 001 000
El [T .00 |MEREDT 1 001 0.04| 0.00
i [f<] -0.02 74 003 0.05 0.00
5[t -0.01 004 003 000
[ [ts] 0.00 001 000
7L 001 083 000
[ 1] 0.00 oo 200
<] 0.01 [ 000
0Ly -002 20 004 000
1|Lc 002 125 005 000
12[Le -002 1128 008 0.00
B 002 195 003 000
14]Le 002 47 003 ! 200
15[Ly -002 400 0.04) 002 0.00
16]LC -002 430 003 0.02] 200
17]LCs -003 556 008 002 000
i [f<) 0.00 238 001 001 000
20J1L8 0.02 735 -0.01 002 000
21jLe 0.01 833 0.02| 002 0.00
2fL0 002|556 0.0/ 0.02] 000
23[Lcr 0.04 683 -002 001 000
ufL 0.05, 697 -0.05 001 000
182|LC 0ol 259 -0.19 024 000
1|2 0.01 |BEEl 1091 002 001 000
2L 001 11381 0.00) 0.00 0.00
3fLc2 0.03 o1 -0.08 0.04) 000
aLc2 0.00 1 0.02 004 000
sjLc2 0.01 T -0.06 003 000
sjLc2 002 -008 003 000
i [T<] 0.02 2 -0.06 0.02 0.00
8L 0.02 -007 0.03 000
oL 0.02 -005 002 000
10[Le2 0.00 2 002 002 000
11]Lc2 001 1057/ 0.02] 0.03 000
12]Le2 -0.01 11.65 002 003 0.00
13Le2 oooli 213 -001 002 000
14]LC2 0.00/E 18 -002 003 000
[E =] 002 458 -003 002 0.00
16[Lc2 002 47 -003 002 000
17[Lc2 0.00 588 003 002 0.00
19fLC2 0028 222 -003 001 000
20|Lc2 00388 74 -0.05 002 000
22 0.03 782 -0.06 002 000
22|12 -001 553 002 002 000
FE [T<] 0.00 0.10 658 -0.16 001 0.00
ulic 001 00|l 674 014 0.02 000
162]LE2 003 081 268 -0.37 007 000
SUMMATION OF REACTION FORCES PRINTOUT
Load FX (tonf) [FY fronf [FZ (tonf)
LCS 5323 -53.92 32451
L2 5323 5382 32451

Reaction Force Table

wifit 9
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8.2 Reaction Force ynsesuvanunudanndiuniis sziuity PlateForm EL.-21.855

Reaction Force LC-2

MIN. REACTION
NOITE=1354

X 2.47

MAX. REACTICH
HODE=1€3

1 72z 1l.0s
Xrz: 25.21

MIN. RERCTION
NCDE=154
X2 0.1
FI: 3.24
£2: 0.32

EXYZ: 3.3%5

MAX. REACTION
NCDE=164
o 22.44
FL:
F2:

T léd
154
FILE: STAGING 3C-
UBIT: tont
DRTE: 0%/30/2024

; : MX MY MZ
Node, | e c|-Pktonl) | PXRomip o) | et | SonPd | oatenl
103{LC1 [ Q.55 -531k 145 -108 000 013
$05]LC1 002 3521 1.78 121 0.00 002
113[LCt 004 -1058]l 0.88 -1.08 0.00 002
117|LC1 -0.10 -c.25l o7e 102 0.00 -002
123|LCY 021 772 193 122 0.00 0.03
132[LCs 465 -047 595 0.00 332 042
33| LC1 W 530 000 347 -0.24
151|LCT | 0.62 003 000 024
184|LCT 0.60 0.00 -0
158[LC1 0.86 0.01 -003
163[LCt 000 -S89 077
164]LC1 000 -303 -078
103)Lc2 D57 0.00 037
105[LC2 -1.20 0.00 000
113|LC2 -1.08 0.00 002
n7jLez X -102 0.00 000
121Lc2 7238 183 122 000 0.10
13212 -038/l] 623 0.00 33 028
133|LC2 040 641 000 348 -036
151LC2 55|l 115 1.06 0.00 018
154|LC2 3241 082 065 0.00 -002
158|L.C2 705l 128 084 001 000
163[LC2 217 959 000 4758 0.78
[ =] 252 9.02 000 -357 o077

Reaction Force Table

wiihdl 10
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9 Graphic Deflection

L
S

o, o
N

I
o o

I

AR . W MY N

[ W

Ly

]

W AT AW . W

DISPLACEMENT
RESULTANT

w o oo
S oS

W O W
(=T

T

SCALEFACTOR=

3.5022E+02

CB5: 1LC2

S5

&
=
]

FILE: STAGING 9C-~

DATE: 09/30/2024
VIEW-DIRECTION

3

DISPLACEMENT
Z-DIRECTICN

0.00

SCALEFACTOR=
4.€01€E+02
CBS: LC2

MAY : 1
MIN : 282

FILE: STAGING 9C-~

UNIT: mm
DATE: 095/30/2024

VIEW-DIRECTION

S

g

WY &G NIaIIUUN



10 Graphic Stress
10.1 Load Case LCB1 Combibed Stress

BEAM STRESS

.68

SCALEFACTOR=
3.3938E+02

CBS: ILCL
MAX : 19¢
MIN : 251

FILE: STAGING 9C-~

UNIT: kgf/cm~2

DATE: 05/30/2024
VIEW-DIRECTION

3

10.2 Load Case LCB2 Combibed Stress

BEAM STRESS
COMBINED
373.92
278.61
183.30
87.99
0.00
-102.€3
-197.94
-293.25
-338.5¢
-423.87
-575.18
-€74.45
SCALEFACTOR=
3.5022E+02
CBS: LC2
X : 197
MIN : 251

FILE: STAGING 9C-~

UNIT: kgf/cm*2

DATE: 098/30/2024
VIEW-DIRECTION

......

Nk
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10.3 Load Case LCB1 Combibed Stress Cadle

BEAM STRESS
COMBIRED

=20

o
o e
o o

-358.0

-507.94
-§57.32
-207.70

-957.58

SCALEFACICR=
2.€399E+02

CBS: LC1

MRX : 406

MIN : 339

UNIT: kgf/cm*2

DATE: 09/30/2024
VIEW-DIRECTION

10.4 Load Case LCB2 Combibed Stress Cadle

CCMBINED
€91.77
542.23
392.79
243.30

83.81
0.00
-205.17
-354.¢€¢
-504.15
-653.64
-203.13
-952.¢€2

SCALEFACTOR=
2.7138E+02

Bs: L2

MAX : 404

MIN : 356

FILE: STAGING 9C-~
UNIT: kgf/cm*2
DATE: 09/30/2024
T VIEW-DIRECTION

T
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Steel Member Applicable Code Checking Based Or AISC-ASD89

11. 578A15AU2R member Check

Code check member # fimheusigeaaluusiazyialasaine member33 @ 251 AMuman 213 AIusessu Wu uay 83 Amduian

Suport( 1.000)

Suport( 1.000)

CH| MEMB | SECT Section
K SEL -
coM | SHR Mateal | Fy
oK 3 1 r H 300x300x10/15(Column),
111 0.194 | 0005 | sss0 [ 240000
oK 251 2 r H 300x300x10/15(Beam), H
11.2 0487 | 0.285 S5400 | 2400.00
oK 213 3 r H 150x150x7/10(SubBeam)
113 0210 | 0102 SS400 | 240000
83 4 H 150x150x7/10(Bracing),
1140 0.070 | 0.019 r §S400 lZM.OO
ICB ¢ Loadcase Nams(Factor) + Loadcase Name (Factor) + Loadcass Name (Factor
11 1.000) +TBM Machine Load( 1.000) + Segment Load({ 1.000)
Load( 1.000) +Torgue Resistance Forcs +¥({ 1.000) + Gratting Lead{ 1.000)
Load( 1.000) +Hydraulic Hoss Suport( 1.000) + Cable
n Frame Load{ 1.000)
2 1 Self Load( 1.000) +TBM Machine Load({ 1.000) + Segment Load( 1.000)
+Friction Load{ 1.000) +Torgue Resistance Force -Y( 1.000) + Gratting Load( 1.000)
+ Living Load( 1.000) +Hydraulic Hose Suport( 1.000) + Cabls
+Reaction Frame Lcad{ 1.000)
11.1 579n015AU member Check Column Member NO.33
*. MEMBER NO = 33, ELEMENT TYPE = Beam
*. LOADCOMB NO = 1, MATERIAL NO = 1, SECTION NO = " 8
*. UNIT SYSTEM : kgf, cm

*. SECTION PROPERTIES : Designation = H

Shaps = I - Secticn. (Rolled)
Depth = 30.000, Top F Width = 30.000, Bot.F Width =
Wek Thick = 1.000, Top F Thick = 1.500, Bot.F Thick =
Area = 1.192300e+0Z2, BAsy = €.00000e+01, Asz = 3.00000e+01
Ybar = 1.50000e+01, Zkar = 1.50000e+01, Qyb = 7.32375e+02, Qzb
Syvy = 1.3€0002+03, Szz = 4.50000e+02, 2Zyy = 1.50000e+03, 2Zzz
Iyy = 2.04000s+04, 1Izz = €.75000e+03, 1Iyz = 0.00000=+00
ry = 1.31000e+01, «rz = 7.51000e+00
J = 7.€5000e+01, Cwp = 1.37000=+0€
*. DESIGN PARAMETERS FOR STRENGTH EVALUATION :
Ly = 3.9€300e+02, Lz = 3.96300e+02, Iu = 3.96300e+02
Ry = 1.00000e+00, Kz = 1.00000=+00
*. MATERIAL PROPERTIES :
Fy = 2.40000=2+03, Es = 2.10000=+0€, MATERIAL NAME = SS400
*. FORCES AND MOMENTS AT (J) POINT :
Axial Force Frx =-2.186€67=+04
Shear Forces Fyy = 7.424842+401, Fzz = 1.45€76€e+02
Bending Momsnts My =-4.157532+04, Mz =-1.91002s+04
End Moments Myl = 1.61560e+04,. Myj =-4.15753e+04 (for Lb}
Myi = 1.€15€0e+04, Myj =-4.15753e+04 (for Ly)
Mzi = 1.03244e+04, Mzj =-1.91002s+04 (for Lz)

inn 14

300x300x10/15(Column), H 300x300x10/15

30.000
1.500

1.12500e+02
€.84000e+02

WY @md nuaIun



[Lr*1n:

CHECK AXIAL STRESS.

().

).

().

Chack slanderness ratic of axial compression member (Kl/r).
[ AISC-ASDE9 Specification B7. ]
-. Kl/r = 52.8 < 200.0 ---> O.EK.

Check width-thickness ratic of rolled flange (BTR).
[ RISC-ASDSY Specification B5.1 ]
-. BTR = bf/2tf = 10.00 < €3/SQRT[Fy] ---> COMPACT SECTION !

Chack dspth-thickness ratio of wsb (DTR).
[ RISC-ASDES Specification BS.1 ]

-. DIR = Dwsb/tw = 27.000
-. axial stress : fa = -182.52¢€ kgf/cm"Z.
-. fa/Fy = 0.076 < 0.1¢
€40 fa
- DTR < =—===—mmmmm [1 - 3.74 -———=] ---> COMPACT SECTION !
SQRT[Fy] Fy

. Calculate allowable compressive stress (Fa).

[ AISC-2SD89 Specification E2. (E2-1) ]
[ 2*(Pi"2)*Es ]

-. Cc = SQRT [ ——mmmmmmmmmme 1 = 131.42
[ Fy ]
-. Ki/r < Cc
[ (R1/x)"2 1]
[1- - 1*Fy
[ 2*Cch2 1
-. Fa = = 1219.€52 kgf/cm*2.
5 3*(Rl/r) {R1/r)"3
—— ¢ - -
3 8*Cc g*Cc*3

Calculate axial compressive stress of member (£a).
-. £fa = Fxx/Area = -182.526 kgf/cm"2l.

. Chsack ratio of axial stress (fa/Fa).

fa 182.52¢

= 0.150 < 1.000 ---> O.EK.

[10*111

CHECK BENDING STRESSES ABOUT MAJCR AXIS.

. Chsck laterally unkraced length of compression flange (Lu).

[ AISC-ASD8Y Specification Fl.1 (Fl-2) ]

-. Lexrl =  (7€*bf)/SCRT(FYy] = 390.24 cm.
-. Lexr2 = 20000/ ((d/Af)*Fy) = 878.84 cm.
-. Ler = MIN[ Lerl, Ler2 1 = 390.24 cm.
-. Lu = 396.30 cm. > Lerx

. Check depth-thickness ratio of web (DTR).

[ AISC-ASDEY Specification BS.1 ]

-. DTR = Dweb/tw = 27.000
-. axial stress : fa = -182.526 kgf/cm*2.
-. fa/Fy = 0.076 < 0.1¢
€40 fa
-. DTR ¢ —-———=vmw—- [1 -3.74 ----] ---> COMPACT SECTION !
SQRT [Fy] Fy

. Calculate bending coefficient (Ch).

[ AISC-ASD39 Specification F1.3 ]
-. Cb = 1.000 (User defined or default value)

. Calculate radius of gyration (rT)

-. 2azz = Bf*tf + tw*(Ccom-tf)/3 = 45,5000 cm"2.
-. Izz = t£*Bf"3/12 + [(Ccom-tf)/3}*tw"3/12 = 3375.3750 cm"4.
-. rT = SQRT{Izz/Rzz] = 8.258 cm.

. Check ratio of Lu-rT (Lu/rT).

[ AISC-ASD8Y Specification F1.3 ]
-. CRrogl = SQRT[ (102000*Cb)/Fy ] = S4.€€3
-. Lu/xT = 47.992 < CRrogl

. Calculate allowable compressive bending stresses (FBC).

[ RISC-ASD89 Specification F1.3 ]
-. FBC = 0.6*Fy = 1440.000 kgf/cm"2.

. Check width-thickness ratio of rolled flange (BTR).

[ AISC-ASD89 Specification BS.1 ]

-. BTR = bf/2tf = 10.00 < €5/SQRT[Fy] =---> COMPACT SECTION ! A

v o a ¢ .
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. Calculate allowable bending stressss (FBCy, FBTy).

-. FBCYy = MIN[ FBC, Qs*0.6*Fy | = 1440.000 kgf/cm’2.
-. FBTy = 0.6*Fy = 1440.000 kgf/cm™2.
( ). Calculate actual bending stresses of member (fbcy, fbty).
-. fbcy = (My*Ccom)/Iyy = -30.570 kgf/cm™Z.
-. fbty = (My*Cten)/Iyy = 30.570 kgf/cm™2.
{ ). Check ratios of strssses (fbcy/FBCy, fbty/FBTY).
fbey 30.570
= = = 0.021 < 1.000 ---> O.K.
FBCy 1440.000
fbty 33.570
= = - -- = 2.021 < 1.000 ---> O0.K.
FBTy 1440.000
[L0*111 CHECK BENDING STRESSES ABOUT MINOR AXIS.
{ ). Check width-thickness ratio of flangs (BTR).
[ RISC-ASD89 Specification B5.1 ]
-. BTR = bf/Ztf = 10.00
-. BTR < €5/SQRT[Fy] ---> COMPACT SECTION !
{ ). Calculate allowable bending stresses (FBCz,FBTz).
[ AISC-ASD8Y Specification F2.1 (F2-1) ]
-. FBCz,FBTz = 0.75*Fy = 1300.000 kgf/cm*2. if Fy < €5 ksi.
( ). Calculate actual bending stresses of member (fbcz,fbtz).
-. fbcz = (Mz*Ccom)/Izz = -42.445 kgf/cm"2.
-. fbtz = (Mz*Cten)/Izz = 42.445 kgf/cm"2.

( ). Chack ratiocs of stresses (fbcz/FBCz,fbtz/FBTz).

fbcz 4z.445

- ==——— = e = 0.024 < 1.000 --->
FBCz 1800.000
fbtz 42,445

-. = = 0.024 < L1.000 --->
FBTz 1800.000

0.K.

0.K.

[0I*111

CHECR COMBINED STRESSES.

( ). Check interaction ratioc of combined stresses (Axial

[ AISC-ASD8Y Specification Hl. (E1l-3) ]
-. fa/Fa < 0.15

fa fbcy fbcz
-. Rmax = ---- + --——-- + ------
Fa FECy FBCz

= 0.1%4 < 1.000 ---> O.RK.

compression + bending).

[T1*111

CHECKR SHEAR STRESSES.

(

).

Calculats allowable shear stress in local-y direction (Fvy).

[ AISC-RSD8Y9 Specificaticn F4 ]
-. Fvy = 0.40*Fy = 9€0.000 kgf/cm"2.

( ). Calculate shear stress in local-y dirsctien (fvy).

).

().

( LCB = 1, P08 = J )
-. Applisd shear force : Fyy
-. fvy = Fyy / Asy

74.25 kgf.
1.237 kgf/cm"2.

Check ratic of shear stress (fvy/Fvy).

fvy 1.237
S = -~ = 0.00l < 1.000 --->
Fvy 960.000

0.K.

Calculate allowable shear stress in local-z direction (Fvz).

[ AISC-ASD89 Specification F4 ]
-. DIR =
-. Evz =

0.40%Fy =  9E0.000 kgf/cm"2.

( ). Calculate shear stress in local-z direction (fvz).

).

( LCB = 1, POS = J)

h/tw = 27.00 < 380/SQRT[Fy] ---> (F4.1)

-. Rpplied shear force : Fzz = 145.68 kgf.
-. fvz = Fzz / Asz = 4.85€6 kgf/cm"2.
Check ratio of shesar stress (fvz/Fvz).
fvz 4.85¢
- = = 0.005 < 1.000 ---> O.K.
Fvz 960.000
nihi 16
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11.2 578n15A7U28 member Check Beam Member NO.251
<. MEMBER NO = 351, ELEMENT T¥PD

YPE = Beam

. LOADCOMB NC = 1, MATERIAL NC = 1, SECTION NO = 2

*. UNIT SYSTEM

kgf, em

*. SECTION PROPERTIES : Designation = H 300x300x10/15(Beam), H 300x300x10/15

Shaps = I - Secticn. (Rolled)
Depth = 30.000, Top F Width = 30.000, Bot.F Width = 30.000
Web Thick = 1.000, Top F Thick = 1.509, Bot.F Thick = 1.500
Area = 1.193002+02, Asy = €.00000e+01, Asz = 3.00000=+31
Ybar = 1.50000e+01, Zbar = 1.50000e+01, Qyb = 7.32375e+02, Qzb = 1.12500e+02
Syy = 1.36000e+03, Szz = 4.50000e+02, 2yy = 1.50000e+33, 2zz = £.84000e+02
Iyy = 2.04000=+04, 1Izz = 6.75000e+03, 1Iyz = 0.00000=+00
r = 1.31000e+01, =rz = 7.51000=+00
J = 7.€5000e+01, <Cwp = 1.370002+0€
*. DESIGN PARAMETERS FOR STRENGTH EVALUATION :
Ly = 5.€0000e+01, Lz = 5.€00002+01, Iu = 5.€0000e+01
K = 1.00000e+00, Kz = 1.00000=+00

*. MATERIAL PROPERTIES :

Fy = 2.40000s+03, Es

2.10000s+0€, MATERIAL NAME = SS8400

*. FORCES AND MOMENTS AT (I) POINT :

Axial Force Fxx =-2.24987=+404

Shear Forces Fyy = 2.53279%e403, Fzz =-1.10917e+04

Bending Moments My =-5.594262+4035, Mz = 7.729%€0e+04

End Moments Myi =-5.594262+05, Myj = €.02338e+04 (for 1b)
Myi =-5.59426e+05, Myj = €.02333e+04 (for Ly)
Mzi = 7.72960=+04, Mzj =-€.45400e+04 (for Lz)

(111

CHECK AXIAL STRESS.

. Check slenderness ratic of axial compression member (R1/r).

[ AISC-ASD39 Specification B7. ]
-. Kl/r = 7.5 < 200.0 ---> O.K.

. Check width-thickness ratio of rolled flange (BTR).

[ AISC-ASD39 Specification BS.1 ]
-. BTR = bf/2tf = 10.00 < §&5/SQRT[Fy] ---> COMPACT SECTION !

Check depth-thickness ratic of web (DTR).
[ AISC-ASD89 Specification BS.1 ]

-. DTR = Dweb/tw = 27.000
—-. axial stress : fa = -187.803 kgf/cm*2.
-. fa/Ey = 0.078 < 0.16
€40 fa
-. DIR < =-====----- [1-3.74 -——-] ---> COMPACT SECTION !
SCRT[Fy] Fy

Calculate allowable compressive stress (Fa).
[ AISC-ASDEY Specification E2. (E2-1) ]
[ 2*(Pi*2)*Es ]

-. Cc = SQRT [ ==========--- 1 = 131.42
[ Fy 1
-. K1/r < Cc
{ (R1/x) "2 ]
R R 1*Fy
[ 2¥ce™2 ]
-. Fa = - = 1419.579 kgf/cm”Z.
S 3*(Kl/r) (R1/x)*3

. Calculate axial compressive stress of member (fa).

-. fa = Fxx/ARrea = -187.803 kgf/cm”2.
. Check ratio of axial stress (fa/Fa).
fa 187.803
T = 0.132 < 1.000 ---> O.K.
Fa 1419.579

[Lr*311

CHECK BENDING STRESSES ABOUT MAJOR AXIS.

. Check laterally unbraced length of compressicn flangs (Lu).

[ AISC-ASD39 Specification F1.1 (F1-2) ]

-. Lerl = (7€*bf)/SQRT[Fyl = 390.24 cm.
-. Lcx2 = 20000/ ({d/af)*Fy) = 878.84 cm.
-. Ler = MIN[ Lecrl, Lex2 ] = 390.24 cm.
-. Lu = $6.00 ecm. < Lcr

W

v o a ¢ ¢
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{ ). Check depth-thicknsss ratio of web (DTR).
[ RISC-ASD3Y Specification B5.1 ]

-. DTR = Dwsb/tw = 27.000
-. axial stress : fa = -187.803 kgf/cm"Z.
-. fa/Fy = 0.078 < 0.1€
€40 fa
-. DTR < -======—e- {1 -3.74 ----] =---> COMPACT SECTION !
SQRT[Fy] Fy

{ ). Check width-thickness ratic of flangs (BTR).
[ AISC-ASDS89 Specification BS5.1 ]
-. BTR = bf/2tf = 15.00
-. BTR < €5/SQRT[Fy] ---> COMPACT SECTION !

(). Calculate allowable bending strasses (FBCy,FBTy).
[ RISC-ASDA9 Specification F1.1 (F1-1) ]
-. FBCy,FBTy = 0.€€*Fy = 1584.000 kgf/cm™2. if Fy < €5 ksi.

{ ). Calculate actual bending stresses of member (fbcy,fbty).
-. fhey = (My*Ccom)/Iyy = -411.343 kgf/cm™Z.
= (My*Cten)/Iyy = 411.343 kgf/cm™Z.

( ). Chack ratios of stresses (fbcy/FBCy, fbty/FBTY).

fhey 411,343

= = = - - = 0.260 < 1.000 ---> O.K.
FBCY 1584.000
fhty 411.343

— = - = 0.260 < 1.000 ---> O.XK.
FBTY 1584.000

[[I*111 CHECK BENDING STRESSES ABQUT MINCR AXIS.

ck width-thickness ratio of flangs (BTR).
AISC-ASD8Y Specification BS.1 ]

. BTR = bf/2tf = 10.00
-. BTR < €&5/SCRT[Fy] ---> COMPACT SECTION !

{ ). Calculat=s allowable bending stresses (FBCz,FBTz).
[ RISC-ASD89 Specification F2.1 (F2-1) ]
-. FBCz,FBTz = O0.75*Fy = 1800.000 kgf/cm*Z. if Fy < €5 ksi.

{ ). Calculate actual bending stresses of member (fbcz,fbtz).

-. fhez = (Mz*Ccom)/Izz = -171.7€9 kgf/cm"2.
-. fhtz = (Mz*Cten)/Izz = 171.7€9 kgf/cm*Z.

( ). Check ratios of stresses (fbcz/FBCz,fbtz/FBTzZ).

fkcz 171.769

- mmm— = cmmmemmeeee- = (0.095 < 1.000 ---> O.RK.
FBCz 1800.000
fbtz 171.7€8

-. = = 0.095 < 1.000 ---> O.R.
FBTz 1800.000

[C1*111 CHECK COMBINED STRESSES.

{ ). Check interaction ratic of combined stressss (Axial compression + bending).
[ RISC-ASDEY Specification H1l. (H1-3) ]
-. fa/Fa < 0.15

fa fbey fbez

e o — F ===

Fa FBCy FBCz

0.487 < 1.000 ---> O.K.

~. Rmax

[[[*]]] CHECK SHEAR STRESSES.

(). Calculats allowable shear stress in local-y directicn (Fvy).
[ AISC-ASD389 Specification F4 ]
-. Fvy = 0.40*Fy =  960.000 kgf/cm 2.

{ ). Calculate shesar stress in local-y direction (fvy).
{ LCB = 1, pOos = J)
-. Appliesd shear force : Fyy
-. fvy = Fyy / Asy

2532.79 kgf.
42.213 kgf/cm™2.

{ ). Check ratic of shear stress (fvy/Evy).
fvy 42.213

= = = 0.044 < 1.000 ---> O.K.
Fvy 960.000 j‘

v o a ¢ i
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. Calculate shsar stress

Calculats allowable shear stress in local-z dirsction (Fvz).
[ AISC-ASD8S Specification F4 ]

-. DTR = Jtw = 27.00 < 380/SQRT[Fy] ---> (F4.1)
-. Fvz = 0.40*Fy = 860.000 kgf/cm"2.

1
{ LCB = 1, 208 = I)

-. Applisd shear force : Fzz

in local-z direction (fvz).
= .69 kgf.

-. fvz = Fzz / Asz 9. kgf/cm"Z.
. Chack ratio of shear stress (fvz/Fvz).
fvz 3€9.723
- - = o = 0.335 < 1.000 ---> O.K.

Fvz 960.000

h
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11.3 578115ATU member Check SubBeam Member NO.213

*. MEMBER NO = 213, ELEMENT TYPE = Besam
*. LOADCOMB NC = 1, MATERIAL NO = 1, SECTION NC =
*. UNIT SYSTEM : kgf, cm

*. SECTION PROPERTIES : Designation = H

w

150x150x7/10 (SubBeam), H 150x150x7/10

Shape = I - Secticn. (Rolled)
Depth = 15.000, Top F Width = 15.000, Bot.F Width = 15.000
Web Thick = 0.700, Top F Thick = 1,000, Bot.F Thick = 1.000
Area = 4.01400=+01, =2&sy = Z2.00000=+01, Asz = 1.03000e+01
Ybar = 7.50000e+00, Zbar = 7.50000e+00, Qvb = 1.71125e+02, Qzb = 2.812S0e+01
Syy = 2.19000e+0Z, sSzz = 7.51000e+01, 2yy = 2.46000e+02, 2zz = 1.15000e+02
Iyy = 1.64000e+03, 1Izz = 5.€3000=e+02, Iyz = 0.00000e+00
ry = €.39000e+00, «zxz = 3.75000e+00
J = 1.15000=e+01, Cwp = 2.7€6000e+04
*. DESIGN PARAMETERS FOR STRENGTH EVALUATION :
Ly = 2.20000e+02, Iz = 2.20000e+02, Lu = 2.20000e+02
Ry = 1.00000=+00, Kz = 1.00000=+00
*. MATERIAL PROPERTIES :
Fy = 2.40000=2+03, Es = 2.10000=+06, MATERIAL NAME = 835400
*. FORCES AND MOMENTS AT (I) POINT :
Axial Force Fxx =-2.3554022+03
Shear Forces Fyy = 2.51111=s+00, Fzz =-1.01901=+03
Bending Moments My =-4.79077e+04, Mz = 5.02196e+02
End Moments Myi =-4.79077e+04, Myj =-3.02355e+03 (for Lb)
Myi =-4.790772+04, Myj =-3.023552+03 (for Ly)
Mzi = 5.0219%€e+02, Mzj =-5.02478e+01 (for Lz)
[[I*1]] CHECK AXIAL STRESS.
(). Check slendernsss ratio of axial compression member (X1/x).
[ AISC-ASD8Y Specification B7. ]
-. Kl/r = 58.7 < 200.0 ---> O.K.
(). Check width-thickness ratioc of rolled flange (BTR).
[ RISC-2SD8Y Specification B5.1 ]
-. BTR = bf/2tf = 7.50 < €5/SQRT[Fy] =---> COMPACT SECTION !

. Check depth-thickness ratic of web (DTIR).

[ AISC-ASD38% Specification BS.1 ]

-. DTR = Dwsb/tw = 18.571
-. axial stress : fa = -€3.628 kgf/cm"2.
-. fa/Fy = 0.027 < 0.1¢
€40 fa
-. DTIR < -—-————-——- {1 - 3.74 -——--] ---> COMPACT SECTION !
SQRT[Fy] Fy

. Calculate allowable compressive stress (Fa).

[ AISC-ASD39 Specification E2. (E2-1) ]
[ 2*(Pi*2)*Es ]

-. Cc = SQRT [ —-—m-mmm—mmme ] = 131.42
[ Fy ]
-. Rl/r < cCc
[ (Kl/x)"2 1]
[1---—mmme 1*Fy
{ 2%cer2 ]
-. Fa = =
1 3*(Kl/r) (K1/r)"3
- + -
3 8*Cc 8%Cc”3

. Calculate axial compressive stress of member (fa).

-. fa = Frx/ARrea =

-63.628 kgf/cm"2.

. Check ratio of axial stress (fa/Fa).

fa 63.628
e e = e = 0.054 < 1.000 ---> O.K.
Fa 1185.374
Wi 20

1185.374 kgf/cm*Z.
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[0r+111

CHECK BENDING STRESSES ABOUT MAJOR AXIS.

().

Chack laterally unbraced length of compressicn flange (Lu).
[ AISC-ASD89 Specification F1.1 (F1-2) ]

-. Lerl = (7€*b£f)/SQRT[Fy] = 195.12 cm.
-. Ler2 = 20000/ ((d/af)*Fy) = 585.89 cm.
-. Ler = MIN[ Lecrl, Ler2 J = 185.12 cm.
-. Lu = 220.00 em. > Ler

Check depth-thickness ratic of web (DTR).
[ AISC-2SD8Y Specification BS3.1 ]

-. DTR = Dweb/tw = 18.571
-. axial stress : fa = -€3.628 kgf/cm"2.
-. fa/Fy = 0.027 < 0.1¢
€40 fa
-. DIR < -=-——==-——- [ - 3.74 ----] ---> COMPACT SECTION !
SQRT[Fy] Fy

Calculate bending coefficient (Ch).
[ AISC-ASD89 Specification F1.3 ]
-. Cb = 1.000 (User defined or default value)

Calculate radius of gyration (rT)

-. Azz = Bf*tf + tw*(Ccom-tf)/3 = 16.51€7 cm"2.
-. Izz = tf*Bf*3/12 + {(Ccom-tf)/3}*tw"3/12 = 281.311% cm"4.
-. rT = SQRT[Izz/Azz] = 4.127 cm.

. Check ratio of Lu-rxT (Lu/rT).

[ RISC-2SD8Y Specification F1.3 ]
-. CRrogl = SQRT[ (102000*Cb)/Fy ] = S4.€63
-. Lu/rT = 5§3.308 < CRrogl

Calculate allowable compressive bending stresses (FBC).
[ RISC-ASD8Y% Specification F1.3 ]
-. FBC = 0.€*Fy =  1440.000 kgf/cm"2.

. Check width-thickness ratic of rolled flangs (BTR).

[ AISC-ASD89 Specification BS5.1 ]

-. BTR = bf/2tf = 7.50 < €S5/SQRT{Fy] ---> COMPACT SECTION !

. Calculate allowable bending stresses (FBCy, FBTy).
1

-. FBCy MIN[ FBC, Qs*0.€*Fy

= 1440.000 kgf/cm”Z.
-. EBTy = 0.€*Fy

1440.000 kgf/cm™Z.

Calculate actual bending stresses of member (fbcy, fbty).

-. fhcy = (My*Ccom)/Iyy = -218.090 kgf/cm"I.
-. fhty = (My*Cten)/Iyy = 219.090 kgf/cm™2.
. Chack ratios of stresses (fbcy/FBCy, fbty/FBTy).
fbcy 219.090
- m—————— S e = 0.152 < 1.000 ---> O.R.
FBCy 1440.000
fbty 219.0%0
- = = (0.152 < 1.000 ---> O.R.
FBTY 1440.000

(1

CHECK BENDING STRESSES ABOUT MINOR AXIS.

().

Check width-thickness ratio of flangs (BTR).
[ AISC-ASD89 Specification BS.1 ]

-. BTR = bf/2tf = 7.50
-. BTR < &5/SQRT[Fy] ---> COMPACT SECTION !

. Calculate allowakbls bending stresses (FBCz,FBTz).

[ AISC-ASDE9 Specification F2.1 (F2-1) ]
-. FBCz,FBTz = 0.75*Fy = 1800.000 kgf/cm*2. if Fy < €5 ksi.

Calculate actual bending stresses cf member (fbcz,fbtz).
-. fbcz (Mz*Ccom) /Izz = -€.690 kgf/cm*2.
-. fbtz (Mz*Cten) /Izz €.690 kgf/cm*2.

. Check ratios of stresses (fbcz/FBCz,fbtz/FBTz).

fbcz €6.€%0
- = = 13.004 < 1.000 ---> O0.E.
FBCz 1800.000
fbtz €.650
- = - = (0.004 < 1.000 ---> O0.EK.
FBTz 1800.000
Wi 21
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[rr*111

CHECK COMBINED STRESSES.

ification Hl. (H1-3)

Fa FBECY FBCz

n ratic of combinsd stresses (Axial comprassion + bending).
i

CHECK SHEARR STRESSES.

AISC-ASD8% Specification F4 ]
. Evy = 0.40*Fy = 960.000 kgf/cm™Z.

. Calculate allowable shear stress in local-y dirscticn (Fvy).
[

. Calculate shear stress in local-y direction (fvy).

( LCB = 2, POS = J)
-. Applied shear force : Fyy = -34.41 kgf.
-. fvy = Fyy / Asy = 1.721 kgf/cm™Z.

Check ratio of shear stress (fvy/Fvy).
fvy 1.721

- = = 0.002 < 1.000 ---> O.K.
Fvy 960.000

. Calculate allowable sh=ar stress in local-z dirsction (Fvz).

[ AISC-ASD29 Specification F¢ ]
-. DTR = h/tw = 18.57 < 380/SQRT[Fy] ---> (F4.1)
-. Fvz = 0.40*Fy =  960.000 kgZ/cm’2.

Calculate shear stress in local-z direction (fvz).
{ LCB = Z, 208 = 1)
-. Applied shear force : Fzz
-. fvz = Fzz / Asz

-1032.92 kgf.
52.373 kgf/cm*2.

. Check ratic of shear stresss (fvz/Fvz).

£vz 87.851
- == = e = 0.0%2 < 1.000 ---> O.EK.

Check ratio of shear stress (fvz/Fvz).

fvz 98.373
= mmmmmmm————— = 0.102 < 1.000 =---> O.K.
Evz 960.000
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11.4 599n015AU0 member Check Bracing Member NO83
‘. MEMBER NO = 83, ELEMENT TYPE
*. LOADCOMB NG = 2, MATERIAL NO
*. UNIT SYSTEM : kgf, cm

Beam

([l

*. SECTION PROPERTIES : Designation = H 150x150x7/10(Bracing), H 150x150x7/10

I - Sscticn. (Rolled)
15.000, Top F Width =
4.700, Top F Thick =

Shaps
Depth
Wek Thick

15

o

Area = 4.01400=+01, 2asy = 2.00000e+01, Asz =

Yhar = 7.30000=+00, zZbar = 7.50000e+400, Qyb = 1.7112
Syy = 2.19000s+02, Szz = 7.51000e+01, 2z2yy =

Ivy = 1.€4000=+03, 1Izz = 5.63000e+02, 1Iyz =

ry = €.3%000=+00, rz = 3.75000e+00

J = 1.15000e+01, Cwp = 2.76000=+04

*. DESIGN PARAMETERS FOR STRENGTH EVALUATION
Ly = 2.20000e+02, Lz 2.20000e+02,
Ky = 1.00000e+00, Kz 1.00000e+00

b

t e

*. MATERIRL PROPERTIES :
Fy = 2.40000=+03, Es

*. FORCES AND MOMENTS AT (I) POINT :

Axial Forcs Fxx = 3.40388e+02

Shear Forces Fyy = 5.2€82%e+00, Fzz =-1.39433=+02

Bending Moments My =-1.88131e+04, Mz = €.02877e+02

End Moments =-1.88131=+04, Myj = 1.52412e+04
=-1.88131e+04, Myj = 1.52412s+0

= £.02877e+02, Mzj

S. 0'0, Bot.F Width
1.000, Bot.F Thick

2.10000e+08, MATEZRIAL NEME

1, SECTION NO = 4

nn

1.05000e+01

Se+02, Qzb

2.480002+02, 2zz
0.00000e+00

u = 2.20000e+02

= 85400

(for Lb)

{for 1z)

[[I*1]] CHECK AXIAL STRESS.

{ ). Check slenderness ratio of axial tension member (1/r).

[ AISC-aSDE% Specification B7. ]

-. l/ir = 58.7 < 300.0 ---> O.K.
(). Calculate allowabls tensile stress (Ft).
[ RISC-2SD83 Specificaticn D1. ]

. Ft = 0.6%Fy = 1440.000 kgf/cm’Z.

(). Calculate axial tensile stress of member (ft).

-. £t = Fxx/Arsa = 8.430 kgf/cm™2.
( ). Check ratio of axial strsss (ft/Ft).
fc 8.480
T T = 0.006 < 1.000 ---> O.K.
Ft 1440.000

[[r*111 CHECK BENDING STRESSES ABOUT MAJOR AXIS.

( ). Check laterally unbraced lsngth of compression flange (Lu).

[ A*Su—ASDEQ Specification Fl.1 (Fl-2) ]

-. Lexl = (76*bf) /SCRT[Fy] = 195.12 cm.
-. Lex2 = 20000/ ((a/af)*Fy) = 585.89 cm.
-. Lex = MIN] Lcrl, Lexr2 ] = 195.12 cm.
-. Lu = 220.00 em. > Ler

{ ). Check depth-thickness ratioc of web (DTR).
[ AISC-ASDEY Specification BS.l ]
-. DTR = Dweb/tw = 571
-. axial stress : fa = ft - lMy'zbar/Iyyl - |Mz*Ybar/
-. fa < 0.0 (Webs in flexural compression.)
-. DTR < ¢€40/SQRT[Fy] ---> COMPACT SECTION !

(). Calculate bending coefficisnt (Cb).
[ AISC-ASD89 Specification F1.3 ]
-. Cb = 1.000 (User defined or default value)

( ). Calculate radius of gyration (rT)

-. Azz = Bf*tf + tw*(Ccom-tf)/3 =
-. Izz = tf*Bf"3/12 + {(Ccom-tf)/3}*tw"3/12 =
-. rT = BSQRT{Izz/Azz] =

{ ). Check ratio of Lu-rT (Lu/rT).

[ ARISC-ASD29 Specification F1.3 ]

-. CRrogl = SQRT[ (102000*Ck)/Fy ] =  54.€63
-. Lu/rT = 53.308 < CRregl

W 23

Izz| = -85.587

1€.51€7 cm™2.
281.3115 cm™4.
4.127 cm.

Won
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AISC-ASD39 Specification F1.3 ]

(). Calculats allowable compressive bending stresses (FBC).
:
-. BC = D.€*Fy =  1440.

00 kgf/cm"2.

( ). Check width-thickness r > of rolled flange (BTR).
[ RISC-ASD39 Specification B5.1 ]
-. BTR = Db£f/2tf = 0 < 65/8QRT[Fy] ---> COMPACT SECTION !

{ }. Calculate allowable bending stressss (FBCy,FBTyY).
-. FBCy = MIN[ FBC, Qs*0.€*Fy ] =  1440.000 kgf/cm 2.
-. FBTy = 0.6*Fy = 1440.000 kgf/cm"2.

( }. Calculate actual bending stressss of member (fhey, fbty).

-. fbcy = (My*Ccom)/Iyy = -86.035 kgf/cm”2.
-. fbty = (My*Cten)/Iyy = 8€.035 kgf/cm"2.
( ). Check ratios of stresses (fbcy/FBCy, fbty/FBTy).

fbcy 8€.035

= mmm—— = ——mmmmm = 0.060 < 1.000 ---> O.K.
FBCyY 1440.000
fbty 8€.035

- ————— = ——m———————— = 0.060 < 1.000 ---> O.K.
FETY 1440.000

[fI*111 CHECK BENDING STRESSES ABOUT MINOR AXIS.

( ). Check width-thickness ratio of flangs (BTR).
[ AISC-RASD2Y% Specification BS.1 ]
-. BTIR = bf/2tf = 7.50
-. BTR < €5/SQRT[Fy] -—-> COMPACT SECTION !

( ). Calculate allowable bending stresses (FBCz,FETz).

[ RISC-ASD8Y Specification F2.1 (F2-1) ]}

-. FBCz,FBTz = (Q.75*Fy = 1800.000 kgf/cm"2. if Fy < €5 ksi.
(). Calculate actual bending stresses of member (fbcz,fbtz).

-. fbcz = (Mz*Ccom)/Izz = -8.031 kgf/cm”*2.

-. fbtz = (Mz*Cten)/Izz = 8.031 kgf/cm"Z.

(). Check ratios of stresses (fbcz/FBCz,fbtz/FBTz).

fbez

- mm———— = = 0.004 < 1.000 ---> O.R.
FBCz
fbtz

[ = = (0.00&8 < 1.000 ---> O0O.R.
FBTz 1800.000

[LI*111 CHECK COMBINED STRESSES.

( ). Check interaction ratic of combined stresses (Axial tensiocn + bending).
[ AISC-ASD89 Specification HI. (H2-1) ]

ft fbty fbtz
-. Rmaxl = ---- 4 —————- + -
Ft FBTyY FBTz
= 0.070 < 1.000 ---> O.K.
fbcy fbcz
-. RmaxZ = ------ + —————
FBC FBCz
= 0.064 < 1.000 =---> O.K.

[rr*111 CHECK SHEAR STRESSES.

( ). Calculate allowable shear stress in local-y direction (Evy).
[ RISC-ASD8Y9 Specification F4 ]

-. vy = 0.40*Fy = 960.000 kgf/cm"2.
( ). Calculate shear stress in local-y direction (fvy).
({ LCB = 2, POS = J )
-. Applied shear force : Fyy = 5.27 kgf.
-. fvy = Fyy / Asy = 0.2€3 kgf/cm*2.
( ). Check ratio of shear stress (fvy/Fvy).
fvy 0.263
- = - =2.744e-04 < 1.000 ---> O.EK.
Fvy 960.000
( ). Calculate allowable shear stress in local-z direction (Fvz).
[ AISC-ASD89 Specificaticon F4 ]
-. DTR = h/tw = 18.57 < 380/SQRT[Fy] ---> (F4.1)
-. Evz = 0.40*Fy = 9€0.000 kgf/cm™2.
( ). Calculate shear stress in local-z direction (fvz).
( LCB = 2, POs = I)
-. Applied shear force : Fzz = -189.45 kgf.
-. fvz = Fzz / Asz = 18.043 kgf/cm"2.

( ). Check ratio of shear stress (fvz/Fvz).
fvz 18.043
- = = 0.019 < 1.000 ---> O.K.

Fvz 960.000 {

v o a « ¢
wum 24 UMY dINY NUANUUN




12. 518A15A1UI Base Plate

12.1 599n115AUI Base Plate 1@1 H-Beam 300X300X15X10 mm.

Material

Design

Steel

Concrete

Name
Analysis

Design code

Cross-sections

Drawing

Anchors

A36
5000 psi %39 35 Mpa.

Base Plat Column H300X300X15X10
Joint design resistance

AISC - ASD 2016

H300X300X15X10 Material A36
z
o o
o P == - - —-y
M N 1
Y s : 1
¢ 300 y
Name Bolt assembly Diameter Yield Strength | Gross area
[mm] [MPa] [mm?2]
Expansion Bolt M16| Expansion Bolt M16 16 400 198
wiiil 25 WY N nuaIum



Spacing (€20/25Concrete) Reduced Design Resistance (kN) » Divide Loads by 1.4 for Recommended Loads

Influence of Concrete Strength

Spacing Tensile Resistance per Pair of Anchors
mm | M6 | M8 | M10 | Mi2 [ M16] M20 | M24
50 | 62
60 | 67 | 72
65 | 69 | 75 | 104
70 72|77 107
75 80 | 110 154
85 116 | 16.1
100 125 [ 171 | 21.2
105 128 [ 175 | 216
115 182 1224
| 130 193 | 236 29.0
140 200 | 244 | 299
150 252 | 308 | 37.1
165 26.4 | 321 | 385
175 330 | 394
185 339 | 404

Load effects

Name Member

Node 7 (LC1) H300
Foundation block

Dimensions

Depth

Anchor

Anchoring length

Shear force transfer
Design Check

Joint design reistange
Joint design resistance

Loads

Node 7 (LC1)

Concrete Strength C20/25 C25/30 C30/37 C40/50 £45/55 €50/60
Cylinder N/mm2 20 25 30 40 45 50
Cube Nmm? 25 30 37 50 55 60
Factor 10 11 122 141 1.48 1.55

When using concrete factors check all other information to ensure Steel Tensile and Shear Resistance is not exceeded

Use Workign Tensile / 67 = (23.60/1.40) *1.48 = 24.95 kN
Use Workign Shear / #1 = 18.6 kN
N vy vz Mx My Mz
[kN] [kN] TkN] [kNm] [kNm] [kNm]
-261.0 01 0.1 0.0 00 0.0
2500X2500 mm.
2000 mm.

Expansion Bolt M16

120 mm.
Anchors
Resistance
1%}
4885
£,Pl Maximal
B =PlPltes=01%
ePlWelds=50%

£
g
200.0-
1000 Designlosd
0.0+ g : S o
00 00 0.0 00 00 01 0.1 01

Joint design resistance, Node 7 (LC1)

Wi

v a ¢ ¢
N 26 Wy MY nUaNUUN



Summary

Name
Plates
Anchors
Welds

Concrete block

Plates
f
4
Name (MPa]
H300-bil 1 2482
H300-t7 1 2482
H300-w 1 2482
SP1 2482
Design data
Material
A36
,/.,"' D
‘.r/,.
Anchors
Shape
F+

=

[

i-ﬁn

o

e,

00<50%
Not calculated
50.3 < 100%
5.5<100%

Thickness
[mm]

15.0
15.0
10.0

15.0

Value
OK
OK
OK
Ogqg Epy
K- MPa]  [%]
Node 7 {LC1) 28 00
Node 7 {LC1) 28 00
Node 7 (LC1) 271 00
Node 7 (LC1) 404 00
fY
[MPa]
, 2482
[%]
150%
100%
(5.00)
— 0%
2810

4

Item
A2 Node 5(max)
A3 Node 5{max}
“4 Node 5{max}
A5 Node 5(max}
AB Node 5{max)}
A7 Node 5{max)}
A8 Node 5(max)}
AS Node 5{max)

Use Workign Tensile / §7 = (23.60/1.40) *1.48 =

Use Workign Shear / &1 =

Wi 27

Loads

[kN]

05
0.0
05
14
15
05
0.0

05

OCgqg
[MPa]

Check status

0.0 OK
0.0 OK
00 OK
00 OK

Check status

v

N

0.0
0.0
0.1
0.0
0.0
0.1
0.0
0.1

Efim

(%]

[s9Mm]

_ a8
ot

osr

0.0

. 22610

Status

oK
oK
oK
oK
oK
OK
oK
CK

24.95 kN > Nf

18.6 kN >V M
A

Uy

~

OK
W&b/

g nua N



Weld sections

item Edge Xu T Ls L Le Loads o RJO Ut

{mm] [mm]  [mm] [mm] kNl [N] (%]

SP1  H300-bil 1 E60x 4426 46.0M 300 30 Node7(LC1) 108 215 503 OK
E6xc 4426 460m 300 30 Node7(LC1) 107 216 496 OK

SP1  H3004 1 EBOxx 4420 46.0m 300 30 Node 7 (LC1) 107 216 494 CK
E60x  442m 460m 300 30 Node7(LC1) 108 216 501 OK

SP1  H300-w1 E60x  442n 460a 284 32 Node7(LC1) 47 249 188 CK
E60xx  442m 460 284 32 Node7(LC1) 46 248 187 CK

Detailed result for SP1/H300-bfi 1 -1

Weld resistance check (AISC 360-16: J2-4)

Eobde o 250 2 Fo= 108 kN

Where:
F,, = 339.2MPa - nominal stress of weld material

« F, =06 Fryy-(1+0.5-sin'%8) , where:
o Fpyy = 413.7 MPa - electrode classification number, i.e. minimum specified tensile strength
o B = 54.4° - angle of loading measured from the weld longitudinal axis

A, = 127 mm? - effective area of weld critical element

0=20 - safety factor for fillet welds
Concrete block

A A; o ut
Item Loads jmm2] [mm2] MPa] [%] Status
CB1 Node 7 (LC1} 191143 5308055 14 55 OK
Detailed result for CB 1
Concrete block compressive resistance check (AISC 360-16 Section J3)
Lec= 254 MPa = 0= 14 WPa
Where:

fomar =586MPa - concrete block design bearing strength:

e o A, 1=
. f}x.n-:u‘ = OS) ! f~ ’ \1/ %‘ S 1“ . f' * where:
o fl = 34.5MPa - concrete compressive strength

o A; = 191143 mm? - base plate area in contact with concrete surface
o A = 5306055 mm? - concrete supporting surface

(). =231 -resistance factor for concrete

Status

- [MPa] . 7
3500 ‘é
3
D‘\"
i
o e
g8 T
P V' BZgls 175
L4 l LA 150
] 'I gi®sd 125
L] 'I girsg 100
1] " afBZg 075
At I' AL 0.50
LA I' | |+
885 T

"
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12.2 579n15AU Base Plate Beam Wall Type 1 H-Beam 300X300X15X10 mm.

Material
Steel
Concrete
Design
Name
Analysis
Design code

A36

5000 psi %30 35 Mpa.

Base Plat Beam H300X300X15X10

Joint design resistance

AISC - ASD 2016

Cross-sections H300X300X15X10 Material A36
Drawing
Z
- L ‘ 1
o O
S| R ----- —"
M| N 1
' L . ]
I 300 P
1 4
Anchors
Name Bolt assembly Diameter Yield Strength | Gross area
[mm] [MPa] [mm2]
Expansion Bolt M16| Expansion Bolt M16 16 400 198
Use Workign Tensile / 67 = (22.40/1.40) *1.48 = 23.68 kN
18.6 kN

Use Workign Shear / ¢ =

N 29

W
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189 _i

&,

128 4
&
&

S5g % P
3 T &
g L 4
FXYZ
0
s 3
e
0o 4
00 o
A2
00, o
! o
- &s
32 S
-
00, . /ﬁgu
9t »
MXYZ
Load effects
N W Vz Mx My
Member
- [KN] [N] [N} [kNm] [kNm]
103 H300 -52.1 54 -142 00 107
105 H300 -835 0.2 175 0.0 R
13 H300 -103.7 04 -84 0.0 106
"7 H300 -5186 -1.0 -78 00 100
21 H300 -75.7 2.1 -18% 00 120
151 H300 558 6.1 -110 00 a1
154 H300 288 06 29 00 6.8
158 H300 827 05 -1238 00 85
Wil 30

Mz

[kNm]
13
02
0.2
02
03
23
03
03

ol O
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Foundation block

Dimensions

Depth

Anchor

Anchoring length

Shear force transfer

Joint design resistance

Loads

103
"7
105
13
121
151
154
158

Summary

Name
Plates
Anchors
\Welds

Concrete block

Plates
Name

H300-bit 1
H300-t1 1
H300-w 1
SP1

Design data

Material

A36

fy

[MPa]
248.2
2482
2482
24822

Value
0.0<50%
Not calculated
75.0 < 100%
2.7 <100%
Thickness
[mm} Loads
150 121
15.0 158
100 158
16.0 158
Ty
[MP3]
[%]
'll.‘)'z'1
57

2500X2500 mm.
1200 mm.

Expansion Bolt M16

120 mm
Anchors
Resistance
[%]
Check status
OK
OK
CK
Ogg Epy OCgq
MPal  [%  [MPal T
279 0.0 0.0 OK
629 0.0 00 OK
46.4 00 00 OK
937 0.0 00 OK
Elim
[%]
2482 5.0

150%

100%
(5.00

" K

i 31

7047

79.4
7440
6706
706.0
2724
4490
2336

[MPa]

1486
140

120
100
80
60
40

20

00
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Equrvaient stress 121

Sirain check 121
Anchors
Shape item Loads

A2 158

Al 158

Ad 158

+ + F A5 158

£ + 26 158

£ £ A7 158

2 £ 1 0 158

A9 158

A10 158

Al 158

Use Workign Tensile / fn = (23.60/1.40) *1.48 =
Use Workign Shear / #3 =

Weld sections

T L,
- Bl R . §
SP1 H300-b1 1 E6xx A42n A5.00 300 30
E60xx A42n 4506 300 30
SP1 H300-1 1 EBlxx A42n 4506 209 30
EBdh A342n 4506 300 30
SP1 H300-w 1 E6dxx A442a 4506 285 32
E60xx A442n 4606 285 32

Detailed result for SP1/ H300-tf 1 -1
Weld resistance check (AISC 360-16: J2-4)

BoBdeo 230 N 2 Fo= 174 W
Where:
F,, = 366.3MPa - nominal stress of weld material:

F,o =06 Fpxx - (1 +0.5- sin'*8) , where:

N; v
kN kN

10.2 13 0K

2248 1.4 0K

107 13 0K

86 1.2 0K

90 1.2 0K

26 1.2 0K

55 13 0K

30 12 0K

229 14 0K

5% 13 0K
23.68 kN > Nf
18.6 kN >V
Fa  RyQ
Loads  nNp  p
13 77 213
13 8.1 215
158 174 232
158 12.2 194
158 17 2459
158 115 249

Status

OK

OK

ut
[3%]

36.1
376
750
62.9
458
463

Status

oK
oK
CK
oK
oK
oK

o Fpyy = 413.7 MPa - electrode classification number, i.e. minimum specified tensile strength

o f = 75.3° - angle of loading measured from the weld longitudinal axis

Aue = 127 mm? - effective area of weld critical element
=20 - safety factor for fillet welds

Concrete block

Ay Az
item Loads
[mm2] [mm2]
CB1 121 125204 4822298
Wil 32

Status

M
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Detailed resultforCB 1
Concrete block compressive resistance check (AISC 360-16 Section J8)

Lew = 254 MPs 2 0= 07 MPa

Where:
fr.mar =586MPa - concrete block design bearing strength:

o frmar =085 f1JE LT £ wnere
o fi = 34.5MPa - concrete compressive strength
o A; = 125204 mm? — base plate area in contact with concrete surface
o As = 4822298 mm? - concrete supporting surface

1. =231 -resistance factor for concrete

[MPa]

2.400
225

2.00
175

150 J

5.7
0.000

W 33
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12.3 579115AU Base Plate Beam Wall Type 2 H-Beam 300X300X15X10 mm.

Material

Design

Steel

Concrete

Name
Analysis

Design code

A36
5000 psi

%59 35 Mpa.

Base Plat Beam H300X300X15X10

Stress, strain/ simplified loading

AISC - ASD 2016

For Only Anchor bolt AISC - LRFD 2016

Cross-sections H300X300X15X10 Material A36
Drawing
B L 1
ol O
o K| === -y
™M} ©N
N L 1
b
4 &
Anchors
Name Bolt assembly Diameter Yield Strength | Gross area
[mm] [MPa] [mm2]
Bolt M16 Bolt M16(A325M) 16 640 201
Loads
N Wy vz Mx My
Name Member
[kN] [kN] [kN] [kNm] [kNm]
132 H300 458 46 -585 0.0 41
133 H300 61.2 40 -65.5 0.0 341
163 H300 -220.0 248 -108.0 00 549
164 H300 1779 213 -76.6 0.0 297
Wi 34

Mz
[kNm]

13
24
76
17

o
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Foundation block

Dimensions 2500X2500 mm.
Depth 1200 mm.
Anchor Chemical Bolt M16
Anchoring length 150 mm.
Shear force transfer Anchors
Sammary
Name Value Check status
Analysis 100.0% OK
Plates 0.1 <5.0% OK
Anchors 63.7 < 100% 0K
Welds 81.6 < 100% OK
Concrete block 11.7 < 100% OK
Plate f Thickness Ogq £p OCgq
Name Mgal fmm] Loads MP3] ] [MPa] Check status
H300-bfl 1 2482 150 183 100.2 0.0 00 OK
H300-tf1 1 2482 150 133 1429 0.0 00 OK
H300-w 1 2482 100 133 937 090 00 0K
SP1 2482 150 133 1488 0.1 00 OK
Design data
. i, Ejim
Material MPa] %]
A36 2482 5.0
[%]
150%
1 100%
3 (5.00)
i \’}.
G . D108 5
N - 2260
& .
Strain check, 163
[MPa]
1486

Equivaient stress, 163

140

120

80

W7 35

i
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Anchors Bolts

Anchors
N Vo Ny OV OV, Ut Uty Ut
Shal ltem Loads 9 °p
pe WN (NI RND BN RND (% (%] (%]
A2 13 200 65 2618 - 5003 637 131 506
A3 133 469 70 2618 - 5003 637 138 509
A1 227 64 2618 5765 5003 637 131 506
+ + F A5 133 125 63 2618 - 5003 637 131 506
i & A6 133 143 63 2618 5765 5003 637 131 506
£ £ AT 133 03 63 2618 3053 5003 637 215 549
£ £ A8 183 00 114 - 3082 5003 00 354 177
A9 133 02 64 2618 3053 5003 637 215 549
A0 133 500 70 2618 - 5003 637 137 508
A1t 183 00 116 - 3062 5003 00 354 177
Design data
ON,, Ve,
Grade
&N} kNI
16A325M - 1 912
Detailed result for A10

Anchor tensile resistance {ACI 218-14-17.4.1)
ONa=0-Aev-fea= 912 N = Ny= 500 kN
Where:
=070 - resistance factor
A v =157 mm? —tensile stress area

futa = 830.0 MPa - specified tensile strength of anchor steel:

o fua = min{860MPa, 1.9 f,., f.) , where:
o f,, = 660.0 MPa - specified yield strength of anchor stesl
o f. = 830.0MPa - specified ultimate strength of anchor steel

Concrete breakout resistance of anchor in tension (ACI 318-14-174.2)

Status

0K
0K
OK
oK
0K
oK
oK
oK
0K
oK

The check is performed for group of anichors that form common tension breakout cone: A2 A3 A4 A5 A6, A7, A8 A10

ONpg =0 4= Uy - Von Ly -No= 2618 kN 2 Njy= 1669 kN

Where:
Ni; = 1869 kN - sum of tension forces of anchors with common concrete breakout cone area
=070 - resistance factor

Ay, =722500 mm? - concrete breakout cone area for group of anchors
Ax.g = 202500 mm? - concrete breakout cone area for single anchor not influenced by edges

Wy =1.00 - modification factor for edge distance:
o ¥y v =min{0.7+ -—-——-—-U,Sarhq 1), where:

o Cymin = 1050 mm - minimum distance from the anchor to the edge
LA

o hej = min(heppmax(=%=, )} = 150 mm— depth of embedment, where:
s hes = 150 mm - anchor length

" Comor = 1050 mm —maximum distance from the anchor to one of the three closest edges

= § = 133 mm - maximum spacing between anchors

W 36
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W, v =097 - modification factor for eccentrically loaded group of anchors

. ‘I’t«, N = ‘I,sv"f.f\. N \Il'_,“j“\» , Where:
o ¥, v = —— = 1.00 - modification factor that depends on eccentricity in x-direction

o €.y = 0mm- tension load eccentricity in x-direction
o ‘I’e,_,y_‘\' = ; - — = 0.87 — modfication factor that depends on eccentricity in y-direction

o €, v = 7 mm —tension load eccentricity in y-direction
h.; = 150 mm - depth of embedment

o

W.y =100 - modification factor for concrete conditions
N, = 1079 kN - basic concrete breakout strength of a single anchor in tension:

« o=k Mg \,/ffhlf’ , where:

o k. = 10.0 - coefiicient for cast-in anchors

o A, = 1.00 - modification factor for lightweight concrete
f! = 34.5 MPa - concrete compressive strength
o h.; = 150 mm - depth of embedment

o

Shear resistance (ACI 318-14 -17.5.1)

oV, =006 Ay - fua= 508 N 2 V= 70 &N
Where:
0 =065 - resistance factor

A, =157 mm? - tensile stress area

futa =830.0 MPa - specified tensile strength of anchor steel:

o fuo = min(860 MPa, 1.9 f,,. f,) . where:
o fy,.1 = 660.0 MPa - specified yield strength of anchor steel
s f, = 830.0 MPa - specified ultimate strength of anchor sieel

Concrete pryout resistance (AC! 318-14 - 17.5.3)

The check is performed for group of anchors on common base plate

oVy=0-ky-Ny= 5003 kN = V= 656 kN

Where:
o =065 - resistance factor
k., =200 - concrete pry-out factor

.'\"q, = 384.9KkN - concrete cone tension break-out resistance in case all anchors are in tension

V, =656kN - sum of shear forces of anchors on commen base plate

Interaction of tensile and shear forces (ACI 318-14 - R17 6)
U % +U, = 051 = 10

Where:

. = 0,64 —maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure
modes

U,, =0.14 - maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Mo

Yy o a ¢ ¢
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Weld sections

Th L L F Ry/Q ut
Item Edge Xu : Loads + Status
9 [mm] (mm]  [mm]  [mm] kNl [kN] O [%]
SP1 H300-bfl 1 E60xx 4426 A6.06 300 30 163 18.2 229 79.3 OK
E60xx 442n 4506 300 30 163 19.0 233 816 OK
SP1 H300-tfl 1 EB0xx 4426 46.0n 299 30 133 18.1 235 769 OK
E60xx 4426 460n 300 30 133 164 21.3 771 OK
SP1 H300-w 1 EB0xx 4426 4606 285 32 133 138 235 586 OK
E60xx 4426 46,06 285 32 133 136 236 578 OK
Detailed resuit for SP1/H300-bfi1-2
Weld resistance check (AISC 360-18: J2-4)
EoBdes 332 Fo= 190 kN
Where:
F,, =366.8MPa - nominal stress of weld material
o Fou =06-Fpxx - (1+0.5-sin'%8) , where
o Fpyy = 413.7 MPa - electrode classification number, i.e. minimum specified tensile strength
o @ = 78.0° - angle of loading measured from the weid longitudinal axis
Aue =127 mm? - effective area of weld critical element
=20 - safety factor for filet welds
Concrete block
A1 Az ag ut
item Loads [mm2) [mm2] MPa] [%] Status
CB1 163 110998 4869644 3.0 117 OK
Detailed result for CB 1
Concrete block compressive resistance check (AISC 360-16 Section J8)
Lew = 254 MPa 2 0= 30 MPa
Where:
Spmar =58.6MPa  — concrete block design bearing strength:
hd fp‘m(u' =0.85- f; B \"i}— < 1.7- f({ , where:
o f! = 34.5MPa - concrete compressive strength
o A; = 110998 mm? - base plate area in contact with concrete surface
o A = 4869644 mm? - concrete supporting surface
Q. =231 -resistance factor for concrete ) o ) ) o
[MPa] ! L f/ i ~
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13 578N15AUIN Reaction Frame
13.1  propertry
13.1.1 Material propertry

Steel
ID Name  Type Standard DB Modulus of Elasticity : 1.9995e+08 kNjm~2
1 A38 Steel ASTM(S) A36 Poisson'sRatio  : 0.3
Thermal Coefficent : 6.5000e-06  1ffF]
Weight Density : 77.09 A3
13.1.2 Section propertry -
(0 Use Mass Density: 7.861 kNfm~3fg
ID Name Type Shape
1 H 350x350x12/19 DB I
2 H 300x300x10/15 DB I
3 H 200x200x8/12 DB I

13.1.3 Boundary Support

13.1.4 Static Load

13.1.5 Static Load Calculation 1500
* 420191 concrete Pile Wall 14 Advance Trust Force 8000 kN. ué"- JAN <\ G
N 2

AIET? Beam 715843U Load = (1.5%4)+(1.462*4) = 11.848 m. < >
Beam Load = 8000/11.848 =675.2 kN/m. —T
1% Load Factor = 1.20 o o

2 b
Beam Load = 675.2%1.20 =810.24 kN/m. - .
138 Advance Trust Force 9600 kN. <\ —

MR Pile Wall wda 19 Face Pressure 1.33 bar.

138 Advance Trust Force Uszanailaiiiu 4000 kN.

13.1.6 Load Combination
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13.1.7 Geometry wain1stUaudeya
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13.1.8 Reaction Force

Node  |load EX(kN)  [FYN)  [FZ(kN)  [MX (kN*m) MY (kN*m)[MZ (kN*m)
18|Lc2 02 15 16.5 00 00 00
19]Lc2 02 15 164 00 00 00
20]Lc2 3611 345 444 00 210 235
21 L2 3611 345 244 00 210 235
2|2 -2,009.3 185 32 00 22 157
3|2 -2,0093 185 32 00 22 157
24|LC2 3628 345 495 00 248 235
2512 362.8 345 195 00 248 235
26|LC2 -2,066.6 0.0 237 00 109 00
28|12 -2,0653 0.0 183 00 66 00

SUMMATION OF REACTION FORCES PRINTOUT

Load X(kN)  [FYG&N)  [FZ(kN)
Lc2 -9597.9 0.0 55.1

EOST-PROCESSCR
DISPLACEMENT
RESULTANT
1.6l
1.4¢
1.32
1.17
1.08
0.8¢8
0.73
0.5%
0.44
0.29
0.15
0.00

SCALEFACTOR=

1.4533E+02

¢8s: LC2

MX : 14

MIN : 12

FILE: REACTION FR~
UNIT: mm

DATE: 08/30/2324
" ViE-omEcTION

<
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13.1.10 Graphic Stress

528.01
228.43

0.00
-370.73
-§70.31

o -3€3.
ﬁ -12€%.48
. -1583.0¢
-13€3.64
-2168.22
246781
SCALEFACTOR=
8.6535E+01

CBS: LC2
MAX : €
MIN : 3¢

FILE: REACTION FR~

UNIT: kgf/cm"2

DATE: 09/30/2024
VIEW-DIRECTION

13.1.11 Check Result b
CH| MEMB | SECT sell Section Lc8 Len Ly co Ky Bty B2y Pr Mry Mz vy viz Tr Def
K| com | sHR Material | Fy L | Lz Kz | Blz | B2z | Pc | Moy | Mz | Voy | Vez | Tc | Defa
ok 2" [P CE o [146302]148302| 1 1000 | 1.000 | 1000 | 25353 |-206+6 | 190961 | 365120 | -61020 [000000| -
0.385 | 0.957 A% [253105] 146.302 [ 146.202 1.000 | 1.000 | 1.000 | 39046+ |S808763|2687977| 181780 | 63782.5(0.00000 -
¥ | 3| Hooowooxen2 [ [105088[t08088| 1 1000 | 1007 | 1000 [ 61678 [-250431[-158158] 19686 [ 41684 [0.00000 [ -

OK] 0876 | 0171 | | A6 | 2531.05] {'108.066 | 106.066 | | 1000 | 1022 | 1000 | 141357 1196200] Sss819 ] 65604.8 | 24298.1 | 0.00000| -

13.1.12 Steel Member Applicable Code Checking Ba: AISC(14th) LRFD

4 ' ' a
* Code check member #1 {inulsusegegalunsazyiialasedaing H350X350X19X12
*. MEMBER NO 21, ELEMENT TYPE = Beam
*. LOADCOMB NO 2, MATERIAL NO =
*. UNIT SYSTEM : kgi, cm

1, SECTION NO = 1

*. SECTION PROPERTIES : Designation = H 330x350x12/1%
Shape = I - Section. (Relled)
Depth = 35.000, Top F Width = 35.000, Beot.F Width = 35.001
Web Thick = 1.200, Top F Thick = 1.900, Bot.F Thick = 1.%00
Area = 1.73900=+0Z2, Asy = 2.86€¢66=+01, asz = 4.
Yhar = 1.75000e+01, 2Zbar = 1.75000e+01, Cyb = 1. Qzb = 1.53125e+02
Syy = 2.30000e+03, sSzz = 7.76000e+02, 2Zyy = 2. 2zz = 1.18000e+03
Iyy = 4.03000=+04, 1Izz = 1.36000=+04, Iyz = 0.00000e+00
ry = 1.52000e+01, rz = 8.84000e+00
J = 1.78000e+02, Cwp = 3.72507e+0€

*. DESIGN PARAMETERS FOR STRENGTH EVALUATIQ!
1.46302e+02, Lz = 1.46302=+02, Iu = 1.46302e+0Z
1.00000e+00, Rz = 1.00000e+00

(o
<
(]

*, MATERIAL PROPERTIES :
Ey = 2,3310%5e+03, Es

2.03850e+0€, MATERIAL NAME = 23§

[CI*111 COMPUTE MOMENT MAGNIFICATION FACTORS AND MAGNIFIED MOMENTS.

{ ). Factored force/moments caused by unit load case.

*,Load combination ID = 2

Load Case Pa Myi My Mzi Mzj
DL -87.51 2091.€0 -2070.05 8159.55 -16040.72
LL -2447.75 161091.€7 252905.49 2991€.55 10899.20
DL+LL -2535.26 1€3183.27 250835.44 3807€.09 -5041.52
OTHER CASES 0.00 0.00 0.00 0.00 0.00
TOTAL -2535.26 1€3183.27 250835.44 807€.0% -5041.52

* .Member end moments caused by gravity load(DL+LL).
MylG = 163183.27, My2G = 250835.44
= 5041.52, Mz2G = 38076.09

(). Compute coefficient assuming no lateral translation of the frame (Cmy, Cmz)
[ AISC(14th) Specification C2.1.1b. (C2-4) ]
-. Cmy = 1.000 (User defined or default valus)

-. Cmz = 1.000 (User defined or default valus)

Nl
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( ). Compute moment magnification factors(Bly,Blz).

-. Bu = Pu(DL+LL) + Pu(WL(EL}) = 2535.26 kgf.

-. Bbout major (Local-y) axis.
SLENYy = EKRy*Ly/ry = 9.€3
Lambda = (SLENy/pi) *SQRT(Fy/EZs) = 0.107%
=3 = (Rrsa’fy)/Lambda’Z = 37773196.72 kgf
Bly = Cmy / (1-Pu/Psy) = 1.00

-. About minor(Local-z) axis.
SLENz = Kz*Lz/rz = 16.55
Lambda = (SLENz/pi)*SQRT(Fy/Es) = 0.1856
paz = (Arsa‘*Ty)/Lambda”Z = 1277€182.14 kgf.
Blz = Cmz / (1-Pu/Pez) = 1.00

(). Magnification factors for sidesway moments (B2y,B2z).
-. B2y = 1.00 (Default wvalue)
-. B2z = 1.00 (Default value)

(). Given factorsd axial forces and moments at <1/2>.

Load Cass Pa My Mz
DL -87.51 10.77 -13€5.57
LL -2447.75 -2002906.18 20457.87
DL+LL -2535.26 -2002855.41 19082.30
OTHER CASES 0.00 0.00 0.00
TOTAL -2535.26 -2002895.41 19082.30

{ ). Compute magnified moments.
-. Muy = Bly*My(DL+LL) + BZy*My(OTHERS) = -2003025.85 kgf-cm.
-. Muz = Blz*Mz(DL+LL) + B2z*Mz (OTEERS) = 1909€.09 kgf-cm.

[E0*11] CHECK AXIAL STRENGTH.

( ). Chaeck slenderness ratio of axial compression member (XL/r).
[ AISC(14th) Specification E2. ]
-. KL/r = 16:5 < 200.0 ---> O.K.

{ ). Check width-thickness ratioc of flange (BTR).
[ AISC(14th) Specification B4. <Table B4.la> ]
-. Lambda_r = 0.5€*SQRT{Es/Fy] = 15.89

-. BTIR = bf/2tf = 9.21 < Lambda_r ---> NON-SLENDER SECTION !

( ). Check depth-thickness ratio of web (DTR).
[ RISC(l4th) Specification B4. <Tables B4.la> ]

-. Lambda_r = 1.49*SQRT{Es/Fy] = 42.2%
-. Dweb = H-tfl-tfZ = 27.20 cm.
-. DTR = Dweb/tw = 22.67 < Lambda r ---> NON-SLENDER SECTION !

{ ). Calculate Flexural Buckling Stress (Fcrl).
[RISC(l4th) Specification E3]

pi*2 *E
-. F& = ——meeeceeee- =  734€8.5574 kgf/cm”2.
(RL/xr) "2
-. KL/r = 1€.550 < 4.71 * SQRT(Es/Fy] = 133.€81
-. Fcrl = (0.658)"(Fy/Fe) * Fy = 2494.8169% kgf/cm”2.

(). Calculate axial compressive strength (phiPn).
[ AISC(14th) Specification El1. ]

-. Fer = 2494.81€9 kgf/cm"Z.
-. Resistance factor for compressicn : phi = 0.90
-. phiPn = phi*Area*fcr = 390463.79 kgf.
( ). Check ratio of axial strength (Pu/phiPn).
Pu 2535.2¢
-. = = 0.006 < 1.000 ---> O.R.
phiPn 390463.79

[[[*]]] CHECKR FLEXURAL STRENGTH ABOUT MAJOR AXIS.

(). Elastic section modulus refered to tension and compression flanges.
-. Syc = 2302.8571 cm”3.
-. Syt = 2302.8571 cm"3.

( ). Calculats limiting width-thickness ratic of flange for flexure.
[ AISC(1l4th) Specification B4. <Tabls B4.lb> ]

-. Lambda p = 0.38*SQRT[Es/Fy] fg.;g /

-. Lambda r = 1.00*SQRT[Es/Fy]
w43 wg FIng Auanuul



. Calculate limiting width-thickness ratio of web for flexurs.

[ RISC(14th) Specification B4. <Table B4.1lk> ]
-. Lambda_p = 3.76*SQRT[Es/Fy] = 106.72
-. Lambda_r = 5.70*SCRT[Es/Fy] = 1€1.78

. Check width-thickness ratioc of flange (BIR).

[ AISC(14th) Specification B4. <Table B4.1b> ]
-. BTR = 9.21 < Lambda p = 10.79 ---> COMPACT.

. Check width-thickness ratic of web (DTR).

[ AISC({14th) Specification B4. <Table B4.1b> ]
-. DIR = 22.€7 < Lambda p = 10€.72 —---> COMPACT.

. Calculate lateral-torsional buckling medification factor (Ch).

[ RISC(14th) Specification Fl.(2) (F1-1) ]
-. Cb = 1.000 (User defined or default value)

Chack Yielding (¥).

. Calculate nominal flexural strength for Yislding (Y).

[ AISC(14th) Specificaticn F2.1 (F2-1) ]
-. Mn.¥ = Mp = Fy*2yy = €454180.75 kgf-cm.

. Compute limiting laterally unbracsd length for the limit state of yislding (Lp).

[ RISC(14th) Specification F2.2 (F2-3) ]

-. Lp = 1.7€*rz*SQRT[Es/Fy] = 441.58 cm.
. Calculats nominal flexural strength for Lateral-torsional buckling (LTB).
-. Lb < Ip ---> Lateral-torsional buckling is not applied.

. Compute flexural st

ngth about major axis (phiMny).
-. Mny = Mn.Y = 4541°u 75 kgf-cm.

-. Resistance factor for flexure : phi = 0.90

-. phiMny = phi*Mny = 58087€2.68 kgf-cm.

re
€

. Check ratic of flexural strength (Muy/phiMny).

Muy 2003029.85
- - = = 0.345 < 1.000 ---> O.R.
phiMny 58087€Z.¢€8

[re*111

CHECK FLEXURAL STRENGTH ABOUT MINOR AXIS.

().

. Elastic section modulus refered to tension and compression flanges.

2302.8571 cm”™3.
2302.8571 cm"3.

-. Syc
-. Syt

. Calculate limiting width-thickness ratio of flange for flexurs.

[ RISC(14th) Specification B4. <Tabls B4.lb> |
-. Lambda_p = 0.38*SQRT[Es/Fy] = 10.79

-. Lambda r = 1.00*SQRT[Es/Fy] = 28.38

Check width-thickness ratio of flange (BIR).

[ AISC(l4th) Specification B4. <Table B4.1b> |

-. BIR = §.21 < lambda p = 10.79 ---> COMPACT.

[*]

Check Yielding (Y).

(.

Calculate ncminal flexural strength for Yielding (Y).
[ AISC(l4th) Specification Fé.l1 (Fé-1) ]
-. Mn.¥Y = Mp = MIN[ Fy*Zzz, 1.6*Fy*Szz | = 298€€40.50 kgf-cm.

[*1

Check Flange Local Buckling (FLB).

( ). Calculate nominal flexural strength for Flangs local buckling (FLB).

-. COMPACT flange ---> the limit state of flangs local buckling is not applied.

wihil 44
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). Compute flexural strength about minor axis (phiMnz).

. Mnz = Mn.Y = 292¢€40.50 kgf-cm.
-. Resistance factor Zfor flsxurs : phi = 0.%0
-. thiMnz = phi®¥nz = 2637%7¢.45 kgf-cm.

. Check ratio of flsxural strength (Muz/phiMnz).

Muz 150%6.09
-. = = 0.007 < 1.000 ---> O.K.
rhiMnz 2€87976.45

[00*111

CHECK INTERACTION CF COMBINED STRENGTH.

. Check interaction ratio of combined strength.

[ RISC(l4th) Specification Hi.l(b) ]

-. Pr/Pc < 0.20 ---> Formula(Hl-1ib)

Pr [ Mry Mrz ]
+ [ + ]

2*Pc [ Mcy Mcz ]

0.003 + [ 0.345 + 0.007 ]

0.355 « 1.000 ---> O.K.

-. ComRat

[[I*111

CHECK SHERR STRENGTH.

Calculate the web plate buckling coefficisnt (kv).

[ AISC(l4th) Specification G2. |

-. for singly and doubly symmetric shapes lcaded in the wsak axis.
-. kv = 1.20

Calculate the web shear coeificient (Cv).
[ AISC(14th) Specification 62.1 (G2-3) ]
-. for webs of all other doubly/singly symmetric shapss and channsls.
-. h/tw = 9,211< L.10*SQRT[kv*Es/Fy] = 34.200

-. Cv= 1.00

Calculate shear strangth in local-y diresction (phivVny).

- Aw = 133.00 cm"2.

-. Vn = 0.€*Ey*AwtCv = 201677.8917 kgf.

-. Resistance factor Zor shear : phi = 0.8&C
=

-. phiVny = phi*Vn 181730.10 kgsi.

Check ratic of shear strength (Vu/chivn).
( 1CB = 2, POS = J

-. Appli=d shear forcs : Vuy = 3€5.12 kgt.
Vuy 3€5.12
- - = = 0.002 < 1.000 ---> O.K.
rhiVny 181780.10

. Calculate the web plate buckling ccefficisnt (kv).

[ RISC(l4th) Specification GZ.1{ii} ]
-. Zor stiffened webs.
-, kv = 5.00

. Calculate the wab shear cceificient (Cv).

[ RISC(l4th) Specification G2.1 (G2-I) ]

-. for Rollsd H-Shape Members.

-. h/tw = 22,6€7 < 2Z.24*SQRT[Es/Fy] = €3.37¢
-. Cv= 1.00

. Calculate shear strength in local-z dirsction (phiVnz).

. Rw o= 42.00 cm”2.
-. Vn = D.€*Fy*Aw*Cv =  €3782.4921 kgf.

-. for webs of rclled H-shape members with h/tw < 2.24*SCRI[Es/Fv].
-. Resistance factor for shear : phi = 1.00
-. phiVnz = phi*Vn = €3792.49 kgf.

. Check ratic of shear strength (Vu/rhivn).

(1CB = 2, POS = J )
-. Applied shear force : Vuz = €1019.57 kg<.
Vuz €1019.57
= = = 0.957 <« !(.000 ---> O.K.
phivnz €3782.49
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A a ' a
* Code check member #1 finilsussgegaluudazyiinlaseaine H200X200X12X8
3¢, ELEMENT TYPE = Beam

*

®

*

. MEMBER NO
. LOADCOME NO
. UNIT SYSTEM

. SECTION PROPERTIES :

e N

2, MATERIAL NO

kgf, cm

Designation = H

200x200x8/12

1, ECTION NOC = 3

Shaps = I - Ssction. (Rolled)
Depth = 20.000, Top F Width = 20.000, Bot.F Widch = 20.000
Wsb Thick = 9.800, Top F Thick = 1.200, Bot.F Thick = 1.200
Areaz = €.353002+01, Asy = 3.20000e+01, BAsz = 1.80000e+01
Ybhar = 1.00000e+01, Zbar = 1.00000e+01, Qvb = 3.20720e+02, Qzb = 5.00000e+01
Syy = 4.72000e+02, Szz = 1.€0000=+02, 2Zyy = 5.26000e+02, 2zz = 2.44000e+02
Iyy = 4.72000e+03, 1Izz = 1.€0000e+03, Iyz = 0.00000=+00
ry = B.82000e+00, rz = 5.02000e+00
J = 2.60000e+01, Cwp = 1.41376=+0S
*. DESIGN PARAMETERS FOR STRENGTH EVALUATION :
Ly = 1.0606€e+02, Lz = 1.0606€e+02, Lu = 1.0606&=+02
Ky = 1.00000e+00, Kz = 1.00000e+00
*. MATERIAL PROPERTIES :
Fy = 2.53105e+03, Es = 2.03890e+06&, MATERIAL NAME = A3§
[(r*111 COMPUTE MOMENT MAGNIFICATICON FACTORS AND MAGNIFIED MOMENTS.
( ). Factorsd force/moments caused by unit load case.
*.Load combination ID = 2
Load Case Pa Myi Myj Mzi Mzj
DL -238.92 114.09 1194.74 -2516.22 367.32
LL -€1638.72  -248709.77 150132.53 -152224.5¢ 55€03.€7
DL+LL -€1877.64  -243595.¢68 191327.27  -154740.78 §5571.00
OTHER CASES 0.00 0.00 0.00 0.00 0.00
TOTAL -€1877.€64  -2435%55.¢€8 191327.27
*.Member end moments caused by gravity load(DL+LL).
MylG = 191327.27, My2G = 248595.¢€8
MzlG = 5§5971.0Q0, Mz2G = 154740.78
(). Compute cosfficient assuming no lateral translation of the frame (Cmy, Cmz)
[ RISC(14th) Specification C2.1.1lb. (C2-4) ]
-. Cmy = 1.000 (User defined or default valus)
-. Cmz = 1.000 (User definsd or default valus)
(). Compute moment magnification factors(Bly,Blz).
-. Pu = Pu(DL+LL) + Pu(WL(EL)) = 61877.€4 kgf.
-. About major(Local-y) axis.
SLENy = KRy*Ly/ry = 12.30
Lambda = (SLENy/pi)*SQRT(Fy/Es) = 0.1380
Pay = (Area*Fy)/Lambda”2 = £8443782.74 kgf.
Bly = Cny / (1-Pu/Pey) = 1.01
-. Rbout minor (Local-z) axis.
SLENz = Kz*Lz/rz = 21.13
Lambda = (SLENz/pi)*SQRT(Fy/Es) = 0.2370
Pez = (Arsa‘Ty)/Lambkda”Z = 2863716.05 kgf.
Blz = Cmz / (l-Pu/Pez) = 1.02
( ). Magnification factors for sidesway moments (B2y,Blz).
-. B2y = 1.00 (Default wvalus)
-. B2z = 1.00 (Default wvalue)
(). Given factored axial forces and moments at <I>.
Load Case Pa My Mz
DL -238.92 114.09 -2516.22
1L -€1638.72 -248705%.77 -152224.56
DL+LL -€1877.¢64 -248595. 68 -154740.78
OTHER CASES 0.00 0.00 0.00
TOTAL -€1877.€4 -248595.68 -154740.78

(). Cocmpute magnified moments.

Muy
Muz

Bly*My (DL+LL) + B2y*My (OTHERS)
B1lz*Mz (DL+LL) + B2z*Mz (OTHERS)

wilnii 46
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[[[*]]] CHECK AXIAL STRENGTH.

( ). Check slenderness ratic of axial compression member (EL/r).
[ RI8C(14th) Specification E2. ]
-. RL/r = 21.1 < 200.0 ---> O.R.

( ). Check width-thickness ratic of flange (BTR).
[ AIsC(l4th) Spscification B4. <Table B4.la> ]
-. Lambda ¥ = 0.56*SQRT[Es/Fy] = 15.89

-. BTR = bf/2tf = 8.33 < Lambda_r ---> NON-SLENDER SECTION !

( }. Check depth-thickness ratio of web (DTR).
[ AI3C(14th) Spscification B4. <Table B4.la> ]

~. Lambda_ r = 1.43*3QRT[Es/Fy] = 42.29
=. Dweb = H-tfl-tf2 = 15.00 cm.
-. DTR = Dwsbh/tw = 18.75 < GLambda r ---> NON-SLENDER SECTION !
( ). Calculats Flexural Buckling Stresss (Fcrl).
[2IS3C(14th) Specification E3]
pi*2 * E
wy Pl T —— = 4507€.5545 kgf/cm”2.
(RL/r) "2
-. Ru/r = 21.129 < 4.71 * SQRT[Es/Fy] = 133.€381
-. Fcrl = (0.€538)"(Fy/Fe) * Fy = 2472.2€10 kgf/cm”2.

{ ). Calculate axial compressive strength (phiPn).
[ RI3C(14th) Specification El1. ]

-. Fer = 2472.2610 kgf/cm*2.
-. Resistance factor for comprsssion : phi = 0.90
-. phiPn = phi*arsa*Fcr = 14135€.47 kgf.
( ). Check ratic of axial strength (Pu/phiPn).
€1877.€4
- = mewee—ese—m———e = 9.438 < 1.300 ---> O.K.
14135¢€.47

[[1*11]] CHECK FLEXURAL STRENGTH ABOUT MAJOR AXIS.

(). Elastic ssction modulus refered to tension and compression flanges.
-. 8yc = 472.0000 cm"3. -
-. 8yt = 472.0000 cm”3.
{ ). Calculate limiting width-thickness ratioc of flange for flexure.
[ RI3T(14th) Specification B4. <Table B4.1lb> ]
-. Lambda_p = 0.38*3QRT[Es/Fy] = 10.7%
-. Lambda_r = 1.00*SQRT[Es/Fy] = 28.38

(). Calculate limiting width-thickness ratioc of web for flexure.
[ AI3C(14th) Specification B4. <Table B4.1b> )
-. Lambda_p = 3.7€*SQRT[Es/Fy] 10€.72
-. Lambda_r 5.70*3QRT[Es/Fy] 1€1.78

( ). Check width-thickness ratio of flangs (3TR).
[ AI8C(1l4th) Specification B4. <Table B4.1b> ]
-. BIR = 8.33 < Lambda_p = 10.7% ---> COMPACT.

( ). Check width-thicknesss ratioc of web (DTR).
[ AIsC(14th) Specification B4. <Table B4.1b> ]
-. DIR = 18.75 < Lambda p = 10€.72 ---> COMPACT.
{ ). Calculate lateral-torsicnal buckling modification factor (Cb).
[ AI3C(l4th) Specification Fl.(2) (Fl-1) ]
-. Cb = 1.900 (User defined or default value)

[*] Check Yislding (Y).

{ ). Calculate ncminal flexural strength for Yielding (¥).
[ AI3C(14th) Specificaticn F2.1 (F2-1) ]
-. Mn.Y = Mp = Fy*Zyy = 1331332.97 kgf-cm.

[*1 Check Lateral-Torsicnal Buckling (LTB).

{ ). Compute limiting laterally unbraced length for the limit state of yielding (ip).
[ AISC(1l4th) Specification F2.2 (F2-5) ]
-. Ip = 1.7€*rz*3QRT[Es/Fy] = 250.7€ cm.

{ ). Calculate nominal flexural strength for Lateral-torsional buckling (LTB).

-. Ib < Lp ---> Lateral-torsional buckling is not applied. I
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Compute flexural strength about major axis (phiMny).

=. Mny = Mn.Y = 1331332.97 kgf-cm.

-. Resistance factor for flexure : phi = 0.%0

-. phiMny = phi*Mny = 119315%.€7 kgf-cm.

Check ratic of flexural strength (Muy/phiMny).
Muy 250430.83

=ty = = 0.20% < 1.000 ---> O.RK.
phiMny 1188159.€7

[rr*111

CHECK FLEXURAL STRENGTH ABOUT MINOR AXIS.

Elastic secticn modulus rsfered to tension and compressicn flanges.
-. 8yc = 472.0000 cm"3.
= 472.0000 cm”3.
Calculates limiting width-thickness ratic of flange for flexurs.
[ AISC(1l4th) Specification B4. <Table B4.lb> ]
-. Lambda _p 0.38*3QRT[Es/Fy] 10.79
-. Lambda x 1.00*3QRT[Es/Fy] 28.38
Check width-thickness ratio of flange (BTR).

[ AISC(14th) Specification B4. <Table B4.1b> ]
-. BIR = 8.33 < Lambda p = 10.7% ---> COMPACT.

Check Yielding (¥).

Calculate nominal flexural streangth for Yielding (¥).
[ AIsC(1l4th) Specification FE€.1 (Fé-1) ]
-. Mn.Y = Mp = MIN[ Fy*2zz, 1.€*Fy*Szz ] = €1757€.51 kgf-cm.

Calculate nominal flexural strength for Flange local buckling (FL3).

-. COMPACT flange ---> the limit state of flange local buckling is not appliesd.

Check Final Flexural Strenagth.

Compute flexural strength about minor axis (phiMnz).
=. Mnz = Mn.¥ = €1757€.51 kgf-cm.

—-. Resistance factor for flexure : phi = 0.90

-. phiMnz = phi*Mnz = 555818.3€ kgf-cm.

Check ratio of flexural strength (Muz/phiMnz).
Muz 158158.18

phiMnz 555818.8¢

[+l

CHECK INTERACTION OF COMBINED STRENGTH.

{

).

Check interaction ratio of combined strength.
[ AISC(14th) Specification Hl.1l(a) ]

-. Pr/Pc > 0.20 ---> Formula(Hl-la)
Pr 8 [ Mry Mrz ]
-. ComRat = =----= 4 —-== [ —-==—= + ———— ]
Pc S [ Mcy Mcz ]
= 0.438 + (8/9)*[ 0.205 + 0.285 ]
= 0.87¢ < 1.000 ---> O.K.

[rr*11l

CHECR SHEAR 3TRENGTH.

(

Calculate the web plate buckling coefficient (kv).

[ AI3C(14th) Specification G2. ]

-. for singly and doubly symmetric shapes loaded in the weak axis.
-. kv = 1.290

E
=)
<.
N
[e-}
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Calculate the web shear coefficient (CTv).

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

-. for webs of all other doubly/singly symmetric shapes and channels.
-. h/tw = 8.333< 1.10*SQRT[kv*Es/Fy] = 34.200

-. Cv = 1.90

Calculate shear strength in local-y direction (phiVay).
-. Aw = 43,00 cm™2.

-. Vn = 0.€*Fy*Aaw*Cv =  728%4.27€7 kgf.

-. Resistance factor for shear : phi = 0.%0

-. phiVny = phi*Vn = €5604.85 kgf.

Check ratic of shear strength (Vu/phivn).
( LCB = 2, pO3 = J )

-. Applied shear force : Vuy = 1%8€.€1 kgf.
Tay 158€.61
= - = = 0.030 < 1.000 ---> O.K.
phiVny €5€04.85

Calculate the web plate buckling cosfficient (kv).
[ AISC(14th) Specification G2.1(ii) ]

-. for stiffened webs.

-. kv = 5.00

Talculate the web shear cocefficisnt (Iv).

[ AISC(14th) Specification G2.1 (G2-2) ]

-. for Rolled H-Shape Members.

-. h/tw = 18.750 < 2.24*3QRT[Es/Fy] = €3.57¢
-. Cv = 1.40

Calculate shear strength in local-z direction (phiVaz).
-. Aw = 1€.00 cm”Z.
-. Vn = Q.€*Fy*Aw*Cv =  24298.0522 kgf.

-. for webs of rolled H-shape members with h/tw < 2.24*3QRT[Es/Fy].
-. Resistance factor for shear : phi = 1.00

-. phiVnz = phi*¥n = 242%88.09 kgf.
Check ratio of shear strsagth (Vu/phiVm).
( LZB = 2, PO3 = I)
-. applisd shear force : Vuz = 41€¢€.3¢ kgf.
Vuz 41€€.3¢
My S i eeaememe e = Q0.171 < 1.000 ---> O.R.
phivaz 24258.08

M Wi
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13.2 578015A1UI0L Base Plate Beam Reaction Frame Wall Support H-Beam 350X350X19X12 mm.

Material
Steel A36
Concrete 5000 psi %39 35 Mpa.
Design
Name Base Plat Beam H350X350X19X12
Analysis Joint Desing Resistance
Design code AISC - ASD 2016

Cross-sections H350X350X19X12 Material  A36
Drawing
Z
Qr& C 1
Ol NN
B S ----- ——"
M ™ 1
_\\_& C ! )
L 350
1 |
Anchors
Name Bolt assembly Diameter Yield Gross area
[mm] [MPa] [mm2]
Bolt M16 Expansion Bolt M16 16 640 201
Loads
N Wy Vz Mx
Name Member kN] IN] BN] (kNm]
26 H350 -2009.0 185 -3.2

wiii 50

[kNm]

Mz
[kNm]
22 15.7
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Foundation block

item Value Unit
CcB1
Dimensions 1800 x 1800 mm
Depth 1200 mm
Anchor 16 A325M
Anchoring length 130 mm
Shear force fransfer Anchors
Joint design resistance
& Pl Maxamal
_ F . m e.g&htegﬁ.g;lz
: /_ €, =4,
100.0 -
80.0 |
&
‘§ 60.0
wed
40.0
200
00 x
0.0 0.1 02 03 04 05
e[%]
Joint design resistance, 26
Summary
Name Value Check status
Plates 02<50% OK
Anchors Not calculated
Welds 922 < 100% OK
Concrete hlock 32.4 < 100% OK
Plates
Thickness . 0, Epy OCgy
Name L Loads Ed Check status
MPa] [mm] [MPa] %] [MPa]
H350-bfl 1 2482 190 26 1459 02 00 OK
H350-7 1 2482 190 26 1474 02 00 OK
H350-w 1 2482 120 26 1438 0.1 00 OK
SP1 2482 200 26 1487 0.1 00 OK
Design data
Material ky Eiim
[MP3] [%]
A38 2482 5.0
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Strain check, 26

Equivaient stress. 26

Wit 52

[%]
- 150%

[ 100%
{5.00)

[MPa]

1486
140

120
100
80
60
40

20

0.0

W
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Anchors

N; v
Shape item Loads KN] [kN] Status
A2 26 50 20 0K
Al 28 0.0 23 0K
Ad 26 6.2 26 0K
-FZ A5 26 91 22 0K
AB 26 10.8 26 0K
A7 26 51 20 0K
A8 26 0.0 24 0K
A9 26 6.3 27 0K
Spacing (€20/25Concrete) Reduced Design Resistance (kN) * Divide Loads by 1.4 for Recommended Loads
Spacing Tensile Resistance per Pair of Anchors
mm we T M T wio w2l wiell w20 T v Influence of Concrete Strength
IR C Strength C20/25 | C25/30 | C30/37 | | C40/ C45/55 | C50/60
0 87 72 Cylinder N/mm2 20 25 30 40 45 50
= 6:9 7:5 T Cube N/mm2 25 30 37 50 55 60
T T g Factor 10 1.1 1.22 1.41 148 155
75 80 | 110 | 154 When using concrete factors check all other information to ensure Steel Tensile and Shear Resistance is not exceeded
85 116 | 16.1
100 | 125 w1 212 Use Workign Tensile / @1 = (23.60/1.40) *1.48 = 24.95 kN
105 { 128 | 17.5) 216 y
115 182 224 Use Workign Shear / a7 = 18.6 kN
_I% 193] 236§ 29.0
200 | 244 | 299
150 | 252 | 308 | 371
165 | 264 | 321|385
175 | j 330 | 394
Weld sections
Th Ly L L Fo R,Q Ut
Ite Edge Statu
" O mm m mml om Y g g ) )
|SP1 H350-bil 1 EB0xx FIRTN 41006 350 39 28 463 502 922 OK I
EB0xx A7 In 41006 349 39 28 465 510 912 OK
SP1  H350-1 EB0xx A7 In 41006 350 39 28 452 503 919 OK
EBDxx 47w 4100 350 39 2% 46.1 502 917 OK
SP1  H350-w 1 EB0xx VIS 41006 330 37 2% 377 433 780 OK
EB0xx A7 In 41006 330 7 2% 375 483 776 OK

Detailed result for SP1/ H350-bfi 1 -1
Weld resistance check (AISC 360-16: J2-4)

%:Fw!fn = 5§02 kN = F,= 483 kN

Where:
F,. =3655MPa - nominal stress of weld material:

o Fou =06 Fexy - (1+0.5-5in'8) , where:
o Fryx = 413.7 MPa - electrode classification number, i.e. minimum specified tensile strength
o B = 74.4° - angle of loading measured from the weld longitudinal axis

A, =275mm? - effective area of weld critical slement
=20 - safely factor for fillet welds

N o
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Concrete block

A, A;
item Loads (mm2] (mm2]
CB1 26 250797 2705303
Detailed result for CB 1

Concrete block compressive resistance check (AISC 360-16 Section J8)
Law = 254 MPa = 0= 82 MPa

Where
fr., mar = 58 6 MPa - concrete block design bearing strength:

o fomar =085 f;-vf‘;} < L7 f! where

51
o f. = 345MPa - concrete compressive strength
o A

o A:; = 2705303 mm? - concrete supporting surface

. =231 -resistance factor for concrete

g
[MPa]

82

250797 mm? — base plate area in contact with concrete surface

;}gs: 9.1

A

Wil 54

ut
%] Status

324 OK

[MPa]

25.30
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