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Alolg Eglo], HEIL} X MUZE WHHE (FZHE @9m 2EA, T

2. 2ESIE
21. IH™SE
D (#1I0]2 AHE 66.8kg/m H8) 0.655 kN/m
D, B X A= A Self-weight & -8)
2.2. X FE=
b, HEEXE0/HSE=0], Xd 15 H X5HE5Q 42 0) 0.566
1, HTZ8A A1) 1.5
Sps (EtF7| 2A4 ~AHEY Ji£ k) 0.352
Wp  (mY STCZ 12 211 AL 1 N/m
ap EZA%) 2.5
R, (BEFTA=S 6
Q, (EWHEEA= 2
F, (Y STHEEHS) 0.25 N/m
S F = L”R}X[}S#X”% x  [1+2x@h,)] = 0250  N/m
— F, (Max) = 1.6xSps x1, xW, = 0845 N/m
— F, Min) = 03xSpsxI, xW, = 0158 N/m
E, (F=HEe X 25HE) 0.07 N/m
— E, = £02x8Sps xW, = 007 N/m
E, (F=EE X25E) 0.25 N/m
Cypr  (FEEAXZE XTSEAS 100%) 0.2500
Cye (FEEAXZTEH XTSEHAT 30%) 0.0750
Cys (FEEAXTE XTSEHAS) 0.0704
2.3. sisx¢
1) S53F
® D NESEIES
QL INERLl e
2) ZEdAHEASHS)
@ 1.4D

@ 1.2D + 1.0E + 1.0L
® 09D + 1.0E

(100:30 Rule =-8)
(100:30 Rule %/-&)

3) SESHEAYMAESS)

@D

@ D+07E

(100:30 Rule %/-&)

® D+0.75 x0.7E (100:30 Rule 5-§)

@ 0.6D + 0.7E
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3. #x8|Y
31. F=ofjMq nd
1) 3Xte sMEY

3D Modeling

2) 33X SMEHE NELHE

3D Modeling (details)

@12.7(1/2") B4 HEC 1 @9Im 2EA |

@12.701/2") B3 B ECH @9Im 2EA |

150Hx800Wx2.6 T
Side Rail
(Rung Space 200mm)

29.53(3/8") T4t

L=1.0m @1.5m




| MAMEE WIIHE (ZEHELN @9m 2EA, MAHEE @1.5m 2EA)
H3% A=y

Alo|= Ego], HEIH

HANG @SIEIIEARL

BA=H

3.2
Boundary Condition

Loading
- Dead Load : 655 N/m (66.8kg/m)
- Model Self-weight Applied
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H3% A=y

2) XTsE

- Xé

0%

R

Loading
- Horizontal Earthquake Load (X-Dir) t

- Cs = 0.2500 Applied \ N
- 100:30 Rule Applied

T

- YR WE X3S

Loading
- Horizontal Earthquake Load (Y-Dir) ,
- Cs = 0.2500 Applied ?
- 100:30 Rule Applied
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- 2% WE XSS

Loading
- Vertical Earthquake Load (Z-Dir) PR
- Cs = 0.0704 Applied i
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midas Gen

BEAM DI AM

MOMENT-y, z

7.89424e-01
.45892e-01
.02360e-01
.58829%e-01
.15297e-01

4w oo

.17658e-02

o

.00000e+00
-2.15297e-01
-3.58829%e-01
-5.02360e-01
-6.45892e-01
-7.89424e-01

CBALL: STL ENV_STR

MAX : 478

MIN : 346

FILE: =&

UNIT: kN'm

DATE: 04/30/2025
VIEW-DIRECTION

s
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H3E =iy

midas Gen

BEAM DIAGRAM

SHEAR-Y,z

4.68475e+00
l 3.83297e+00
2.98120e+00

‘ 2.12943e+00

1.27766e+00
4.25886e-01

o

.00000e+00
-1.27766e+00
-2.12%43e+00
-2.98120e+00
-3.83297e+00
-4.68475e+00

CBALL: STL ENV_STR

MAX : 394
MIN : 392
FILE: Pzsaf4]
UNIT: kN

DATE: 04/30/2025
VIEW-DIRECTION

¥

BEAM

AXIAL
4.28963e+00
.50970e+00
.72976e+00
94983e+00

[ S

.16990e+00

o

.00000e+00

—1-3.89966e-01

-1.16990e+00
.94983e+00
.72976e+00
.50970e+00

.28963e+00

CBALL: STL ENV_STR

MAX : 337
MIN : 337
FILE: Pzsaf4]
UNIT: kN

DATE: 04/30/2025
VIEW-DIRECTION

\fl

L 4
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AN @ RZI[EAARES #lo|& Edlo], HE| U MAHEE WHHE (ZZHEN @Im 2EA, HAHEE @1.5m 2EA)
FEFEETT

4 Esjrmxme |

Truss Force

TENS./COMP.
5.93565e+00
.52722e+00

.11878e+00

FSERT T

.71034e+00

:

.30191e+00

;

.89347e+00
48503e+00

w w

07660e+00
66816e+00
5972e+00

5129e+00

S AN

.44285e+00

CBALL: STL ENV_STR

MAX :

MIN : 137

FILE: Pzsaf4]

UNIT: kN

DATE: 04/30/2025
VIEW-DIRECTION

e
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AN @RISR L Alo|g Elo], HEI| X MAEE WIHE (ZEHEUN @9m 2EA, HAEE @1.5m 2EA)
H3% A=y

midas Gen

Displacement for Earthquake Load (X-Dir)
- 2.78mm

N NI I O SR ~

.78063e+00
.52785e+00
.27506e+00
.02228e+00
.76949e+00
.51671e+00
.26392e+00
.01114e+00
.58354e-01
.05569e-01
.52785e-01

_BE DEEEN

[SEENERT

.00000e+00

SCALEFACTOR=
6.4805E+02

FILE: Pzsafi4]

UNIT: mm

DATE: 04/30/2025
VIEW-DIRECTION

- yE T XSS 2T Hel

midas Gen

Displacement for Earthquake Load (Y-Dir)
-181.8mm

.81790e+02

.65263e+02
.48737e+02
.32211e+02
.15684e+02

1

1

i

1

1

9.91580e+01

8.26317e+01

6.61054e+01

4.95790e+01

3.30527e+01

1.65263e+01

0.00000e+00

SCALEFACTOR=
9.9126E+00

ST: EHY

M.

AX : 29

MIN : 21

FILE: Pzsafi4]

UNIT: mm

DATE: 04/30/2025
VIEW-DIRECTION

w1

-14 -
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4. EMEE
4.1. #|0o|8 E|0] Side Rail

s SHAE

Midas Gen Steel Checking Result
Certified by :
Company Project Title
MipAS : -
Author File Name Fxl4.mgb
1. Design Information h
Design Code ~ KDS 4130 : 2022 T %'
Unit System kN, m S
Member No 332 f y
Material SPHC (No:3) 8
(Fy = 180000, Es = 210000000) E
SectionName ~ Ladder Tray (No:1) 5 iﬁxz
(Built-up Section). 0
Member Length  : 1.50000 H
2. Member Forces Depth 0.15000  Web Thick  0.00260
Top F Width 0.02000 Top F Thick 0.00260
Axial Force Fxx = -1.2642 (LCB: 4, POS:I) Bot.F Width 0.02000 Bot.F Thick 0.00260
Bending Moments My =-0.0948, Mz = 0.48984 Area 0.00048  Asz 0.00039
Erd Migiants Nyi = 0.0048, Myj = 0.0709 (for Lb) {5 D00 1o 000000
bi=00e Wi 00w (L) B G0 g oo
Mzi = 0.48980, Mzj = -0.4830 (for Lz) ry 0.05045 rz 0.00453
Shear Forces Fyy = 0.64852 (LCB: 4, POS:I)
Fzz =0.87030 (LCB: 8, P0S:J)
3. Design Parameters
Unbraced Lengths Ly = 1.50000, Lz = 1.50000, Lb = 0.20000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/t = 8818 52000 (Meqbeda2y UCBY H)wny ivmmenmeuny swams pomws omesmsss N.G
Axial Strength
Pu/phiiPn = 126424215926 = O A7 € U000 s swcns s svsmns s s mem s gains s 0.K
Bending Strength
Muy/phiMny = 0.09481/3.44953 = 0.027 < 1.000 ........0iuiriiniriiieaaeaainanns 0.K
Miz/phiMiz= 0.:48984/0. 18177 = 352283 1,000 Lo viven svsnt s vosns voms soivis eviins o os N.G
Combined Strength (Compression+Bending)
Pu/phiPn = 0.18 < 0.20
Rmax = Pu/(2*phiPn) + [Muy/phiMny + Muz/phiMnz] = 3.343 > 1.000 ................... N.G
Shear Strength
Vuy/phiVny = 0.064 < 1.000 ... .. .init et e 0.K
Vuz/phiVnz = 0.023 < 1.000 .. ..ottt e e e 0.K
5. Deflection Checking Results
L/ 300.0 = 0.0050 > 0.0001 (Memb:332, LCB: 23, POS: 0.7m, Dir-Z).....covvueuevnevnunn. 0.K

Modeling, Integrated Design & Analysis Software
)http://www.MidasUser.com
Gen 2024
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42. HAMEBE
midas Gen Steel Checking Result
Certified by :
MiIDAS Company Project Title -
Author File Name Tz=3l4.mgb
1. Design Information z
Design Code KDS 41 30 : 2022 <
Unit System kN, m // \\
Member No 418 { ) —j
Material 4652 £E (No2) \
(Fy = 240000, Es = 210000000) | _ /
Section Name  ©9.53(3/8") (No:2) S
(Built-up Section). 0.00953
Member Length  : 1.00000
2. Member Forces Outer Dia.  0.00953
Axial Force Fxx = -3.9278 (LCB: 17, POS:1) g;ga 8:8888? é;g 8:8888?
Bending Moments My = 0.00000, Mz = 0.00000 lyy 0.00000 1zz 0.00000
Enil Momenls Myi = 0.00000, Myj = 0.00000 (for Lb) Yo' o000 on 0-00000
Myi = 0.00000, Myj = 0.00000 (for Ly) Y 0.00288  rz 0.00238
Mzi = 0.00000, Mzj = 0.00000 (for Lz)
Shear Forces Fyy = 0.00000 (LCB: 17, POS:I)
Fzz = 0.00000 (LCB: 17, POS:I)
3. Design Parameters
Unbraced Lengths Ly = 1.00000, Lz = 1.00000, Lb = 1.00000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/r = BT > 2000 a1 EOB IT).conmvonsmmems e foeess it visis N.G
Axial Strength
Ba/phiPh. = 802777 /0:66287 = B0B0D THRO0I .o« st u atun e sscers Shera i ois shos siiok N.G
Bending Strength
Muy/phiMny = 0.00000/0.02937 = 0.000 < 1.000 .. ......ueireeemiiieeeeaaanannn 0.K
Muz/phiMnz = 0,/00000/0,02087 = 0:000/€ 10000 . uvsss s ais s son ian e s son o6 s b g v s 0.K
Combined Strength (Compression+Bending)
Pu/phiPn = 5.93 > 0.20
Rmax = Pu/phiPn + 8/9*SQRT[(Muy/phiMny)~2 + (Muz/phiMnz)”2] = 5.930 > 1.000 ....... N.G
Shear Strength
VLRIV | =0E000 & VB00) i siimntiomins sttt et s® aedibiet oasit asans?slots " oA s Soeaabra sisde’s 0.K
Vuglohiie <0000 € 100 .. oo nommonen s sosmsoms sai s o s s iass s s 0.K

Modeling, Integrated Design & Analysis Software
)http://www.MidasUser.com
Gen 2024

Print Date/Time : 04/30/2025 15:44
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HaE EYHE

43. Fws v

midas Gen Steel Checking Result
Certified by :
MiIDAS Company Project Title -
Author File Name Tz=3l4.mgb
1. Design Information z
Design Code KDS 41 30 : 2022 <
Unit System kN, m // \\
Member No 390 {' ) —j
Material 4652 £E (No2) \
(Fy = 240000, Es = 210000000) . -
Section Name ~ ©12.7(1/2") & (No:101) S
(Built-up Section). 0.0127
Member Length  : 1.06419
2. Member Forces Outer Dia. 0.01270
Axial Force Fxx = -4.5460 (LCB: 17, POS:1) g;ga 8:8888? é;g 8:888(‘)}
Bending Moments My = 0.00000, Mz = 0.00000 lyy 0.00000 1zz 0.00000
Enil Momenls Myi = 0.00000, Myj = 0.00000 (for Lb) Yo' 00000 on 0:00000
Myi = 0.00000, Myj = 0.00000 (for Ly) Y 0.00317  rz 0.00317
Mzi = 0.00000, Mzj = 0.00000 (for Lz)
Shear Forces Fyy = 0.00000 (LCB: 17, POS:I)
Fzz = 0.00000 (LCB: 17, POS:I)
3. Design Parameters
Unbraced Lengths Ly = 1.06419, Lz = 1.06419, Lb = 1.06419
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/r = 88bx2 2000 (NemBISED; EOBE T . isuvnnrivsimimaee e e i N.G
Axial Strength
Pa/phiPn. = 4.54608/1.844068 = 2,484 5 100 .oy iicvsnroiunionisinnns ionvssniisssns N.G
Bending Strength
Muy/phiMny = 0.00000/0.06950 = 0.000 < 1.000 . ........eiieeemminiieeeeeaaannnnnn 0.K
Muz/phiMnz = 0,/00000/0,06950 = 0:000/€ 1000/ . uvssssns aie s son 2an e s s w6s b g wees 0.K
Combined Strength (Compression+Bending)
Pu/phiPn = 2.46 > 0.20
Rmax = Pu/phiPn + 8/9*SQRT[(Muy/phiMny)~2 + (Muz/phiMnz)”2] = 2.464 > 1.000 ....... N.G
Shear Strength
Vi =SB € NI it e it o b e i S e s 0.K
Vuglohiie <0000 € 100 .. oo nommonen s sosmsoms sai s o s s iass s s 0.K
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AN FEFRZIEAAE LS

Alo|E Ego], HEIH

U HMEE HWHNHEE (ZEHEN @9m 2EA, HAEE @1.5m 2EA)

| 4.4.

Zutsk HEICY |

o O o a
midas Gen Steel Checking Result
Certified by :
anE Company Project Title 7
Author File Name Tz=3l4.mgb
1. Design Information z
Design Code KDS 41 30 : 2022 i T
Unit System kN, m !/' \\
Member No 20 < ) -y
Material 4652 £E (No2) \
(Fy = 240000, Es = 210000000) S /,/
Section Name ~ @12.7(1/2") 51 (No:102) Ea
(Built-up Section). 0.0127
Member Length  : 1.06419 Bt
2. Member Forces Outer Dia. 0.01270
Axial Force Fxx = -4.7945 (LCB: 15, POS:1) g;ga g:gggé‘? é;g g:ggg(‘):
Bending Moments My = 0.00000, Mz = 0.00000 lyy 0.00000 1zz 0.00000
Enil Momenls Myi = 0.00000, Myj = 0.00000 (for Lb) Yo' 00000 on 0:00000
Myi = 0.00000, Myj = 0.00000 (for Ly) Y 0.00317  rz 0.00317
Mzi = 0.00000, Mzj = 0.00000 (for Lz)
Shear Forces Fyy = 0.00000 (LCB: 17, POS:I)
Fzz = 0.00000 (LCB: 17, POS:I)
3. Design Parameters
Unbraced Lengths Ly = 1.06419, Lz = 1.06419, Lb = 1.06419
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/r =352 > 2000 abiZD; LBE TBJ. i smvenssaie e v i sieis N.G
Axial Strength
Ba/phiPh. = 4,706/ 1:B44B88I = 286802 D00V oo it cnan sshs s aten fari s e oo e s s s N.G
Bending Strength
Muy/phiMny = 0.00000/0.06950 = 0.000 < 1.000 . ........eiieeemminiieeeeeaaannnnnn 0.K
Muz/phiMnz = 0,/00000/0,06950 = 0:000/€ 1000/ . uvssssns aie s son 2an e s s w6s b g wees 0.K
Combined Strength (Compression+Bending)
Pu/phiPn = 2.60 > 0.20
Rmax = Pu/phiPn + 8/9*SQRT[(Muy/phiMny)~2 + (Muz/phiMnz)”2] = 2.599 > 1.000 ....... N.G
Shear Strength
VLRIV | =0E000 & VB00) i siimntiomins sttt et s® aedibiet oasit asans?slots " oA s Soeaabra sisde’s 0.K
Vuglohiie <0000 € 100 .. oo nommonen s sosmsoms sai s o s s iass s s 0.K
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AN (FERATI|EAEL #lo|& Edlo], HE| U MAHEE WHHE (ZZHEN @9m 2EA, HAHEE @1.5m 2EA)
Mg ENAE

45. Zu vy

midas Gen Steel Checking Result
Certified by :
Company Project Title
MipAS : .
Author File Name TZ3l4.mgb

1. Design Information

Design Code AIK-CFSD98 B é SI
Unit System kN, m 0.0023 =
Member No 441 1 —
Material SPHC (No:3) g

(Fy = 180000, Es = 210000000) S . f)

0.04

=4

Section Name Hanger Channel (No:3) 0.0169
(Built-up Section). 0.04
Member Length  : 1.00000
2. Member Forces Depth 0.04000  Thickness  0.00230
Width 0.04000 Rounding 0.00460
Axial Force Fxx = -0.0001 (LCB: 5, P0S:3/4) Lip Depth  0.01000
Bending Moments My =0.37003, Mz = 0.03023 Area 0.00028  Asz 0.00011
+ 3 Qyb 0.00092 Qzb 0.00033
End Moments Myi = 0.00000, Myj = 0.00000 (for Lb) “};y 0.00000 I;z 0.00000
i = - i = Ybar 0.01688 Zbar 0.02000
Myi 0.5920, Myj 0.59203 (for Ly) Sy 0.00000 S5 000000
Mzi = -0.0000, Mzj = -0.0000 (for Lz) ry 0.01607  rz 0.01397
Shear Forces Fyy = -0.0357 (LCB: 5, P0S:3/4)

Fzz -1.4800 (LCB: 5, P0S:3/4)

3. Design Parameters

Unbraced Lengths Ly = 1.00000, Lz = 1.00000, Lb = 1.00000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Axial Strength
Pu/Pa = B.0001B.8186 = B0 € VOO ovocvon ssnn vmmsmmvions s o sassbins s 0.K
Bending Strength
Muy/May =, 87000/0. 00718 = 10080 1000 . ..0iicuanisinsien 5 nsns iveve s ios swns N.G
Muz/Maz = Q.00002/0.85007 = 0.018:€ 10O . ocovvvis s ammiis ai v wamsnssses sems 0.K
Combined Strength (Compression+Bending)
Pu/Pa = 0.00 < 0.15
Rmex = PulPa + Wy/8ay -+ BEisz = J.187 2 1000 ooanvmnmnivmanians ismasis s wews N.G
Shear Strength
Vuy/Vay = 0F0MAL S NGO00) i s swssabimunds » sivaais oo i & sibassidbsi o st s i 0.K
Vuz/Vaz SROBH S 000 - 2 ono s bl o imn cbil 2 saas e in s ran s sa s bl S s e pa o il e o N.G
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