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:,/%;,;%’ = 2.5tonf
P, = w4 —1><150x(44><45)—74-25k
iy oni; )b 5l b g TET 4T e T g Ax4:5) =7423kg]
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Po=ipa_ = Lx126xx (44 x45) = 6237k
Lot D st G s =g, = g 12600 (44 45) = 623.7kof
= 0.62tonf
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yauiluT cud 4B 31 il 0w 34Uz 450*2=900kgf

AL ygig0 30 3131 08 3§ 31 b o § 4b2 200%(2%1.6)=640 kgf

S 99,1900 § 41:900+640=1540kgf>360*(2*1.6)=1152

ol 453 4 o} 4b21540,/4=385kgf=0.385tonf

Dead:

L P Cwalo

I_T

e (595w (5 09 g0 U2 2500%0.2%(2*1.6)=1600 kgf
L po o po

youiluT &l 3uexd (5 08 50 44:1500*2=3000kgf

olf 43 0 03 o 4b:(1600+3000)/4=1150kgf=1.15 tonf
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A=750 m?
go=445 kgf/m?
qu=200 kgf/m?

qpart=100 kgf/m2

A=19.8 m?
qo=430 kgf/m?

q.=500 kgf/m?

A=750 m?
qo=495 kgf/m?
q.=150 kgf/m?

qpart=100 kgf/m2

A=19.8 m? —

go=430 kgf/m? J
=500 kgf/m?
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A=750 m? A=750 m?
go=200 kgf/m? qp=245 kgf/m?
I I\ q.=200 kgf/m? =200 kgf/m?
qpart=100 kgf/m2
J’/%"’ié.r:
r———" r—— 1
| I I |
| I I |
| I [ |
| I I I
I |
A=198m | [— | A=19.8 m? ' —
qo=430 kgf/m? go=430 kgf/m?
q=500 kgf/m? qu=500 kgf/m?
oSl pU M 4b dmlro
s ZAiqu — (750 X 495 + 19.8 x 430) X 10~ + 4 X 2.5

= 389.76 tonf

ZAiqLi = (750 x 200 + 19.8 X 500) X 1073 + 4 x 0.75
= 162.9 tonf

iy o) )L|

Jmos Z Luvi@wi = ((25 X 2 +30) x 135 + 30 x 185 + ((4.5 + 4.4) X 2
= X 412.5) x 1073 = 23.7 tonf
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il Ui M 41 dlino

() L
& ZAiqm = (750 X 445 + 19.8 x 430) x 1073 = 342.26 tonf
J’/L;:»"?;éu o L
ey ZAiCILi = (750 x 200 + 19.8 x 500) x 1073 = 150.51 tonf
a5 b
Lcus:*- ZAiCIparti = (750 x 100) X 107 =75 tonf
00 o )L.» _ -3 _
b g0 LWiCIWi - ((25 X2+ 30) X 480 + 30 X 540) x10 — Db tOTlf

Ol by S8 5 M 3 Ao

IS 050 ZAiqu — (750 x 200 + 19.8 x 430) X 10~% = 158.5 tonf
S o3 ZAL-qu- — (750 x 200 + 19.8 X 500) X 103 = 150.51 tonf

o 0040 b
”*' Lf" Z Lywiqwi = ((25 % 2 4+ 30) x 435 + 30 x 455) x 1073 = 48.5 tonf
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342.26 1 342.26 G ek lib
30.1 0.2 150.51 S a3
>01.96 54.6 1 54.6 o lses 03,0
75 1 75 Lo (gazs 45 b
158.5 1 158.5 el GSls
237.1 30.1 0.2 150.5 <5 0yt
48.5 1 48.5 o Ul 02yt
1215.12
tonf
ol by 4l iy dmilo

V,x = Cy X W = 0.132 x 1215.12 = 160.39 tonf

Viy = Cy X W = 0.175 x 1215.12 = 212.646 tonf
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Viping = [{(12 X 25) X 0.555 + (24.7 — 12) X 25 x 0.69} +
{(24.7 X 25) x 0.352}] = 602.935 KN

I Vwina = 60.2 tonf
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0395 S0 b S 5
b b b oS

1,2)1.4 D + 1.4 NDX
3,4)1.4D + 1.4 NDY

5,6)1.2D+1.6L+0.5L, + 1.2NDX + 1.6NLX + 0.5NL, X
7.8)1.2D+1.6L+0.5L, + 1.2NDY + 1.6NLY + 0.5NL,Y
9,10)1.2D+1.6L+0.5S + 1.2NDX + 1.6NLX + 0.5NSX
11,12)1.2D+1.6L+0.5S + 1.2NDY + 1.6NLY + 0.5NSY
13,14)1.2D+L+1.6L, + 1.2NDX + 1.6NLX + 0.5NL, X
15.16)1.2D+L+1.6L, + 1.2NDY + 1.6NLY + 0.5NL,Y
17.18)1.2D+L+1.6S + 1.2NDX + 1.6NLX + 0.5NSX
19.20)1.2D+L+1.6S + 1.2NDY + 1.6NLY + 0.5NSY
21.22)1.41D + L + 0.2S + (EXP + 0.3EY)
23.24)1.41D + L + 0.2S + (EXP — 0.3EY)
25.26)1.41D + L + 0.2S + (EXN + 0.3EY)
27.28)1.41D + L + 0.2S + (EXN — 0.3EY)
29.30)1.41D + L + 0.2S + (EYP + 0.3EX)
31.32)1.41D + L + 0.2S + (EYP — 0.3EX)
33.34)1.41D + L + 0.2S + (EYN + 0.3EX)
35.36)1.41D + L + 0.2S + (EYN — 0.3EX)
37.38)0.69D + (EXP + 0.3EY)

39.40)069D + (EXP — 0.3EY)

41.42)0.69D + (EXN + 0.3EY)

43.44)0.69D + (EXN — 0.3EY)

45.46)0.69D + (EYP + 0.3EX)
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47.48)0.69D + (EYP — 0.3EX)
49.50)0.69D + (EYN + 0.3EX)
51.52)0.69D + (EYN — 0.3EX)
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Gy Case Mode Period LX Uy
SEC
1 1674 0.7309 0
2 0.957 0 D.6579
Modal B 0.797 ' 0.0001 0.007
Modsl 4 0575 01249 0
Modal 5 0.3z 0.0473 ' 1.853E-06
Modal 5 0316 0 0.0042
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0.032
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sec

L
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0.0005
0124
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0.0035
0.0006
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0

0012
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0
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0
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T, = min(1.257T,.T,,) = min(1.104.1.649) = 1.104 ok
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- 111.5 12.8 0.004 0.005 OK
- 98.7 13.5 0.00421875 0.005 OK
- 85.2 15.8 0.0049375 0.005 OK
- 69.4 16.2 0.0050625 0.005 OK
- 53.2 15 0.0046875 0.005 OK
- 38.2 15 0.0046875 0.005 OK
- 23.2 14.4 0.0045 0.005 OK
- 8.8 8.8 0.00275 0.005 OK
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0.004
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0.005206

0.007929

0.008692

0.008619

0.008281

0.007899

0.00688

0.003329

EXP ) I golii ol 9 J oS

A7 0 55 S g0

0.004878
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0.00799

0.007846

0.007849

0.007624

0.006643

0.003162

Amax

0.005206
0.007929
0.008692
0.008619
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0.007899
0.00688

0.003329
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Lo o gy SOl adl (e p loj ool ataS g, 5l 5 Il atle dule a4z g b
p...,S ° o»)LO.aw)‘ WL»A T-X)

Neui Aeyi
- eul_)0i=1_ eul

eut — 1-6; Zeui
P-A 5l 0,5 bl o0y dilo cond (ol e uts = Deui
P-A jl o5 bld b ail (oo (il ()50 i :jeui
3280 dwloes 4 (g5ls all ails B85 alold oo Ve Plas penSle Jluae b g lul ol S
S, dewlxe (385 Wb Oygan] i 0 S
X ce> sl 2o ls utd
)kl;le;:’::;m P-A 51 g 0 i (S O max

170.9 162.6 0.048566413 0.1625
170.6 162.4 0.048065651 0.1625
154.9 147.1 0.050355068 0.1625
154.7 146.9 0.050420168 0.1625
130.3 123.5 0.05218726 0.1625
130.1 123.3 0.052267487 0.1625
103.7 98.1 0.054001929 0.1625
103.6 98.1 0.053088803 0.1625
77.4 73.2 0.054263566 0.1625
77.5 73.3 0.054193548 0.1625
51.6 48.9 0.052325581 0.1625
51.7 49 0.052224371 0.1625
26.9 25.5 0.05204461 0.1625
26.9 25.6 0.048327138 0.1625
8.7 8.3 0.045977011 0.1625
8.7 8.3 0.045977011 0.1625
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fohilen vo S50 Cuz sl g0, ol Alold pornSle Jlado b g lal bt caslay a5 jghilen

D9 (oo 00y dalodl jo a5 el

Y Ce 5ol e li s
)kl;le::l:;m P-A 51 g0 0 i (3] Omax
52.2 51.3 0.017241379 0.1857
54 53.1 0.016666667 0.1857
47.3 46.6 0.014799154 0.1857
47.5 46.8 0.014736842 0.1857
41 40.4 0.014634146 0.1857
41.1 40.5 0.01459854 0.1857
33.9 33.4 0.014749263 0.1857
34 33.5 0.014705882 0.1857
26.5 26.1 0.01509434 0.1857
26.6 26.2 0.015037594 0.1857
19.3 19.1 0.010362694 0.1857
19.4 19.1 0.015463918 0.1857
12.7 12.6 0.007874016 0.1857
12.8 12.6 0.015625 0.1857
6.8 6.8 0 0.1857
6.9 6.8 0.014492754 0.1857
2.6 2.5 0.038461538 0.1857
2.6 2.5 0.038461538 0.1857
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J9l 4 P90 4 3o (S (R0 gkl o (w3

Ao pgd Ao Julod jo S las (el (e Ol et S &5 (60)l50 o) ¢ e ulidl
sla )b oS 5y bid ]y (o8 (Sl la)l Gl (oo L LY (olae b 1S5S Db den o

,,ﬂfz};{% 59l j0 0,5 8o SO pl b, i B o (6,05 )L SLS 5 o b 1 15l g sged jslate S
3,5 oolawl adls pals —oew 3wl cdl>

EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN
EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN
EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN

&k

Sl

Aan

0.001072
0.000046
0.001074
0.000036
0.000011
0.001972
0.000024
0.002032
0.005206
0.000261
0.005111
0.000154
0.000135
0.002138
0.000214
0.002241
0.00793
0.000299
0.007813
0.000176
0.000159
0.002394
0.000248
0.002506

Alst

0.001078
0.000037
0.00108
0.000035
0.00001
0.001627
0.000021
0.00168
0.004787
0.000203
0.004738
0.000147
0.000114
0.001789
0.000179
0.001874
0.007232
0.000242
0.00716
0.000168
0.000138
0.002051
0.000213
0.002146

Bond/ Dist
0.994434
1.243243
0.994444
1.028571
1.1
1.212047
1.142857
1.209524
1.087529
1.285714
1.078725
1.047619
1.184211
1.195081
1.195531
1.195838
1.096515
1.235537
1.091201
1.047619
1.152174
1.167235
1.164319
1.167754
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EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN
EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN
EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN
EXP
EXP
EXN
EXN
EYP
EYP
EYN
EYN
EXP
EXP

0.008693
0.000435
0.008331
0.000061
0.000176
0.002492
0.000284
0.002606
0.008619
0.000475
0.00817
0.000007
0.000179
0.002433
0.000282
0.002528
0.00828
0.000271
0.008178
0.000171
0.000145
0.002233
0.000247
0.002339
0.007892
0.000173
0.007929
0.000219
0.000129
0.001996
0.000209
0.002093
0.006857
0.000147

0.008028
0.000376
0.007723
0.00006
0.000156
0.002174
0.000246
0.00227
0.008016
0.000422
0.007621
0.000007
0.000161
0.002151
0.000246
0.00223
0.007714
0.000236
0.007635
0.000162
0.000133
0.002004
0.00022
0.002095
0.007307
0.00015
0.007355
0.00021
0.000121
0.001826
0.000191
0.001912
0.006242
0.000136

1.082835
1.156915
1.078726
1.016667
1.128205
1.146274
1.154472
1.148018
1.075225
1.125592
1.072038
1
1.111801
1.131102
1.146341
1.133632
1.073373
1.148305
1.07112
1.055556
1.090226
1.114271
1.122727
1.116468
1.08006
1.153333
1.078042
1.042857
1.066116
1.0931
1.094241
1.094665
1.098526
1.080882
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EXN 0.006892 0.006275 1.098327
EXN 0.000193 0.00018 1.072222
EYP 0.000117 0.00011 1.063636
EYP 0.001725 0.001602 1.076779
EYN 0.000179 0.000166 1.078313
EYN 0.001803 0.001672 1.078349
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oS dlore | jlag po (85 5L L >
G, = 1.2 X 1478.38 + 1125 + 0.2 X 78 = 2914.65kgf/m = 2.91tonf /m
1 Sy o LS5 s« S (oo o0l WEP Lt 51 1o 18 c¥Lasl (sl 035 el sl
Sgb aid)S IS 55 (Cuwl S35 55 &S plaST 18) (S 9 S gy S B9 S Joee yo Wb 15 s,
il o IS alidlrs Lo g T oo Cos & O £+ B ¥+ oy (g ylke il 35 Jsb ol (sl
S (oo B 50 e
feaylo 5l Ly Mp sl il )b @ Vy Sk dewlxes sl
Z33 = 753.8cm?3 - M, = ZE, = 753.8 X 2400 X 107> = 18.81 tonf.m
L =0936 X440 =411.84cm =4.11m
Rged et ) Soge @ |y Gt Je 50 5 2 0)ls Ghp e Blg (e b
Mpy = Cpy X Ry, X Mp = 25.96 tonf.m
L,=1—2S,=411-2x06=291m

2Mpr | Qul _ 2% 2596 291411

W=t T e T3

= 23.82 tonf

anlePG-W250X8-F200X12 shaiio Lolwl 1y 15 coml o byl Jlado b K00 (59

:r"-.’-)b 500,5

h 2
—=—=3125<260-> K, =5
tw

25 31.25 < 1.1 KvE 71->C,=1. @, = 0.9
— = 31. A [—= -C,=1. = 0.
0.8 F, v Y

V, = 0.6F,A,C, = 0.6 X 2400 X (25 X 0.8) x 1 = 28800 = 28.8tonf
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ETABS 2015 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)
Beam 1
Element Details
Level Element Location (cm) Combo Element Type Section Classification
Intermediate PG-W300X8- _—
Story2 B13 20.5 UDStIS27 Moment Frame F250X15 Seismic HD
LLRF and Demand/Capacity Ratio
L (cm) LLRF Stress Ratio Limit
500.000 1 1.0
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order Tau-b Variable
Stiffness Reduction Factors
aP: /Py aP: /Pe ™ EA factor = El factor
0 0 1 0.8 0.8
Seismic Parameters
Ignore Seismic Ignore Special 5
Code? EQ Load? Plug Welded? SDC | Rho Sos R Qo (o
No No Yes D 1 1 1.05 8 3 5.5
Design Code Parameters
(07 Oc D1y D1e Ov Ov-ri Ovr
0.9 0.9 0.9 0.75 0.9 1 1
Section Properties
A(cm?) J(cm?) I33 (cm?) I22 (cm?) Avs (cm?) Av2 (cm?)
99 61.626 20418.75 3907.53 75 26.4
Design Properties
S33 (cm?) S22 (cm?) Z33 (cm?) Z22 (cm?) rss (cm) r22 (cm) Cw (cm®)
1237.5 312.602 1361.25 473.55 14.361 6.283 969311.66
Material Properties
E (kgficm?) fy (kgf/cm?) Ry a
2000000 2400 1.15 NA
Stress Check forces and Moments
Location (cm) Py (kgf) Muss (kgf-m) Mu22 (kgf-m) Vu2 (kgf) Vus (kgf) Tu (kgf-m)
20.5 0 -26828.3699 0 -11288.2781 0 0.0732

Axial Force & Biaxial Moment Design Factors (H1-1b)
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L Factor Ki1 K2 B B2 Cm
Major Bending 0.93 1 1 1 1 0.235
Minor Bending 0.01 1 1 1 1 1

Parameters for Lateral Torsion Buckling
Lito Kito Cb
0.01 1 1.175

Demand/Capacity (D/C) Ratio Eqn.(H1-1b)
D/C Ratio = (Pr/2P¢ ) + (M33 /Mc33 ) + (Mr22 /Mc22 )
0912 = 0+0912+0

Axial Force and Capacities

Pu Force (kgf) @Pnc Capacity (kgf) @Pnt Capacity (kgf)
0 202730.4466 213840

Moments and Capacities

My Moment (kgf-m) M, Capacity (kgf-m) ®Mn No Lrep (kgf-m)
Major Bending 26828.3699 29403 29403
Minor Bending 0 10228.68

Shear Design

V. Force (kgf) ®Vn Capacity (kgf) Stress Ratio
Major Shear 11288.2781 38016 0.297
Minor Shear 0 97200 0

End Reaction Major Shear Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo
18766.7412 UDStIS52 18257.2028 UDStIS52
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ETABS 2015 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Beam 2

Element Details

Level Element Location (cm) Combo Element Type Section = Classification
Story2 B81 225 UDStIS10 Intermediate Moment Frame IPE220 Compact
LLRF and Demand/Capacity Ratio
L (cm) LLRF Stress Ratio Limit
450.000 1 1.0
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order Tau-b Variable
Stiffness Reduction Factors
oP: /Py aP: /Pe T EA factor = El factor
0 0 1 0.8 0.8
Design Code Parameters
[0 Oc (013% (033 Oy Ov.ri Ovr
0.9 0.9 0.9 0.75 0.9 1 1
Section Properties
A(cm?)  J(cm?) I33 (cm?) l22 (cm?) Avs (cm?) Av2 (cm?)
33.4 9.03 2772 205 20.24 12.98
Design Properties
S33 (cm®) S22 (cm®) Z33 (cm?®) Z22 (cm?®) rss (cm) r22 (cm) Cw (cm®)
252 37.273 285 58.1 9.11 2.477 22672.314
Material Properties
E (kgficm?) fy (kgficm?) Ry a
2000000 2400 1.2 NA
Stress Check forces and Moments
Location (cm) Py (kgf) Muss (kgf-m) Mu22 (kgf-m) Vu2 (kgf) Vus (kgf) Tu (kgf-m)
225 0 5510.7857 11.0216 0 0 0

Axial Force & Biaxial Moment Design Factors (H1-1b)

L Factor Ki1 K2 B B2 Cm
Major Bending 0.909 1 1 1 1 1
Minor Bending 0.01 1 1 1 1 1

Parameters for Lateral Torsion Buckling
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Lito Kito Co
0.01 1 1.001

Demand/Capacity (D/C) Ratio Eqn.(H1-1b)
D/C Ratio = (Pr/2Pc ) + (Mr33 /Mc33 ) + (Mr22 /Mc22 )
0.904 = 0 + 0.895 + 0.009

Axial Force and Capacities

Pu Force (kgf) @Pnc Capacity (kgf) @Pnt Capacity (kgf)
0 65110.9063 72144

Moments and Capacities

My Moment (kgf-m) M Capacity (kgf-m) M= No Lrep (kgf-m)
Major Bending 5510.7857 6156 6156
Minor Bending 11.0216 1254.96

Shear Design

Vu Force (kgf) @Vn Capacity (kgf) Stress Ratio
Major Shear 0 18691.2 0
Minor Shear 0 26231.04 0

End Reaction Major Shear Forces
Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo
5389.5214 UDStIS52 5389.5214 UDStIS52
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ETABS 2015 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Columns 1

Element Details

l I Level Element Location (cm) Combo Element Type Section Classification
b, &Y
’%L.:,v-;pf, Ground Floor C49 0 UDStIS32 | Intermediate Moment Frame = BOX350X30 Seismic HD
duld
LLRF and Demand/Capacity Ratio
L (cm) LLRF Stress Ratio Limit
270.000 0.6 1.0
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order Tau-b Variable
Stiffness Reduction Factors
aP: /Py aP: /Pe ™ EA factor = El factor
-0.227 -0.007 1 0.8 0.8
Seismic Parameters
Ignore Seismic Ignore Special n
Code? EQ Load? Plug Welded? SDC | Rho Sos R Qo Ca
No No Yes D 1 1 1.05 8 3 5.5
Design Code Parameters
(0]} Oc Ory O1F Ov DOvri Ovr
0.9 0.9 0.9 0.75 0.9 1 1
Section Properties
A(cm?) J(cm?) I3z (cm?) l22 (cm?) Avz (cm?) Av2 (cm?)
420 164616 97405 97405 192 192
Design Properties
S33 (cm?) S22 (cm?) Z33 (cm?) Z22 (cm?) rss (cm) r22 (cm) Cw (cm®)
4751.463 4751.463 5827.5 5827.5 15.229 15.229
Material Properties
E (kgficm?) fy (kgficm?) Ry a
2000000 2400 1.15 NA
HSS Section Parameters
HSS Welding Reduce HSS Thickness?
ERW No
(ASCE 12.4.3.2(5): (1.2+0.2*Sds)*D + 1.0*L + Omega0*Qe)
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Stress Check forces and Moments

Location (cm)
0

P. (kgf) Muss (kgf-m) M2z (kgf-m) V.2 (kgf) Vus (kgf) Tu (kgf-m)
-845973 0 0 0 0 0

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor Ki K2 B B2 Cm
Major Bending 0.899 1 1 1 1 1
Minor Bending 0.899 1 1 1 1 1

Parameters for Lateral Torsion Buckling
Lito Kito Cb
0.899 1 1.388

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio = (Pr /Pc ) + (8/9)(Mr33 /Mc33 ) + (8/9)(Mr22 /Mc22 )

0.945 = 0.945+0+0

Axial Force and Capacities

Pu Force (kgf) @Pnc Capacity (kgf) Pt Capacity (kgf)
845972.9142 895559.2606 907200

Moments and Capacities

My Moment (kgf-m) M Capacity (kgf-m) ©Mn No Lrep (kgf-m)
Major Bending 0 125874 125874
Minor Bending 0 125874
Torsion Moment and Capacities
Tu Moment (kgf-m) Tn Capacity (kgf-m) @Tn Capacity (kgf-m)
Major Bending 0 125874
0 123259.7305 110933.7575
Shear Design
V. Force (kgf) ®Vn Capacity (kgf) Stress Ratio
Major Shear 0 248832 0.014
Minor Shear 0 248832 0.033
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ETABS 2015 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Columns 2

Element Details

Level Element Location (cm) Combo Element Type Section Classification
Ground Floor C26 0 UDStIS22 Intermediate Moment Frame BOX250X15 Seismic HD
LLRF and Demand/Capacity Ratio
L (cm) LLRF Stress Ratio Limit
270.000 0.443 1.0
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order Tau-b Variable
Stiffness Reduction Factors
oP: /Py P /Pe T EA factor El factor
0.485 0.03 1 0.8 0.8
Seismic Parameters
Ignore Seismic Ignore Special 5
Code? EQ Load? Plug Welded? SDC | Rho Sos R Qo Cd
No No Yes D 1 1 1.05 8 3 55
Design Code Parameters
(O]} Oc Oty O1F Ov DOvri Ovr
0.9 0.9 0.9 0.75 0.9 1 1
Section Properties
A (cm?) J (cm?) I33 (cm?) l22 (cm?) Avs (cm?) A2 (cm?)
150 27914.437 17087.5 17087.5 70.5 70.5
Design Properties
S33 (cm?) S22 (cm?3) Z33 (cm3) Z22 (cm3) rss (cm) r22 (cm) Cw (cm®)
1220.536 1220.536 1462.5 1462.5 10.673 10.673
Material Properties
E (kgficm?) fy (kgficm?) Ry a
2000000 2400 1.15 NA
HSS Section Parameters
HSS Welding Reduce HSS Thickness?
ERW No

Stress Check forces and Moments
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Location (cm) Py (kgf) Muss (kgf-m) Mu22 (kgf-m) Vuz (kgf) Vus (kgf) Tu (kgf-m)
0 -174516 11311.2577 -1271.7278 0 0 -10.3312

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor Ki K2 B B2 Cm
Major Bending 0.899 1 1 1 1 0.5
Minor Bending 0.899 1 1 1 1 0.622

Parameters for Lateral Torsion Buckling
Lito Kito Cb
0.899 1 1.953

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio = (Pr /Pc ) + (8/9)(Mr33 /Mc33 ) + (8/9)(M:22 /Mc22 )

0.907 = 0.553 + 0.318 + 0.036

Axial Force and Capacities

Pu Force (kgf) @Pnc Capacity (kgf) @Pnt Capacity (kgf)
174516.0547 315592.4042 324000

Moments and Capacities

My Moment (kgf-m) M, Capacity (kgf-m) ©Mn No Lrep (kgf-m)
Major Bending 11311.2577 31590 31590
Minor Bending 1271.7278 31590

Torsion Moment and Capacities

Tu Moment (kgf-m) Tn Capacity (kgf-m) @Tn Capacity (kgf-m)
Major Bending 11311.2577 31590
-10.3312 30149.4663 27134.5197

Shear Design

Vu Force (kgf) @Vn Capacity (kgf) Stress Ratio
Major Shear 0 91368 0.058
Minor Shear 0 91368 0.005
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ETABS 2015 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Brace 1

Element Details

Level Element Location (cm) Combo Element Type Section Classification
Story2 D21 256.125 UDStIS35 Intermediate Moment Frame 2UPN120(D10) Seismic HD
LLRF and Demand/Capacity Ratio
L (cm) LLRF Stress Ratio Limit
512.250 1 1.05
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order Tau-b Variable
Stiffness Reduction Factors
oP: /Py P /Pe T EA factor El factor
0.62 0.442 0.942169 0.8 0.753735
Seismic Parameters
Ignore Seismic Ignore Special 5
Code? EQ Load? Plug Welded? SDC | Rho Sbs R Qo Cd
No No Yes D 1 1 1.05 8 3 55
Design Code Parameters
(O]} Oc Oty O1F Ov DOvri Ovr
0.9 0.9 0.9 0.75 0.9 1 1
Section Properties
A(cm?)  J(cm?) I3z (cm?) l22 (cm?) Az (cm?) A2 (cm?)
33.96 7.678 728.2 744.343 19.8 16.8
Design Properties
S33 (cm?) S22 (cm?3) Z33 (cm3) Z22 (cm3) rss (cm) r22 (cm) Cw (cm®)
121.367 124.057 149.38 149.492 4.631 4.682 5351.013
Section Properties --- Unsymmetric Sections
Ixy (cm?) Imax (cm?) Imin (cm?) Smax (cm?) Smin (cm?3) max (CM) I'min (CM) a (deg)
0 744.343 728.2 124.057 121.367 4.682 4.631 90

Material Properties
E (kgf/cm?) fy (kgf/lcm?) Ry a
2000000 2400 1.2 90

Stress Check forces and Moments
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Location (cm) Pu (kgf) Muss (kgf-m) Mu22 (kgf-m) Vuz (kgf) Vus (kgf) Tu (kgf-m)
256.125 -50552.0563 11.389 -4.5209 28.7195 -2.0067 0

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor Ki1 K2 B+ B2 Cm
Major Bending 0.5 1 1 1 1 1
Minor Bending 0.7 1 1 1 1 1

Parameters for Lateral Torsion Buckling
Lito Kito Cb
1 1 1.456

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio = (Pr /Pc ) + (8/9)(Mr33 IMc33 ) + (8/9)(Mi22 /Mc22 )

0.933 = 0.929 + 0.003 + 0.001

Axial Force and Capacities

Pu Force (kgf) @Pnc Capacity (kgf) @Pnt Capacity (kgf)
50552.0563 54421.7943 73353.6

Moments and Capacities

My Moment (kgf-m) M, Capacity (kgf-m) ®Mn No Lrep (kgf-m)
Major Bending 11.389 3226.608 3226.608
Minor Bending 4.5209 3229.0255

Shear Design

Vu Force (kgf) @Vn Capacity (kgf) Stress Ratio
Major Shear 28.7195 21772.8 0.001
Minor Shear 2.0067 25660.8 7.82E-05

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo
-50612.1981 UDStIS52 -50355.2882 UDStIS52
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ETABS 2015 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Brace 2

Element Details

Level Element Location (cm) Combo Element Type Section Classification
Story2 D4 276.089 UDStIS29 Intermediate Moment Frame 2UPN120(D10) Seismic HD
LLRF and Demand/Capacity Ratio
L (cm) LLRF Stress Ratio Limit
552.178 1 1.05
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order Tau-b Variable
Stiffness Reduction Factors
oP: /Py P /Pe T EA factor El factor
0.604 0.501 0.95649 0.8 0.765192
Seismic Parameters
Ignore Seismic Ignore Special 5
Code? EQ Load? Plug Welded? SDC | Rho Sbs R Qo Cd
No No Yes D 1 1 1.05 8 3 55
Design Code Parameters
(O]} Oc Oty O1F Ov DOvri Ovr
0.9 0.9 0.9 0.75 0.9 1 1
Section Properties
A(cm?)  J(cm?) I3z (cm?) l22 (cm?) Az (cm?) A2 (cm?)
33.96 7.678 728.2 744.343 19.8 16.8
Design Properties
S33 (cm?) S22 (cm?3) Z33 (cm3) Z22 (cm3) rss (cm) r22 (cm) Cw (cm®)
121.367 124.057 149.38 149.492 4.631 4.682 5351.013
Section Properties --- Unsymmetric Sections
Ixy (cm?) Imax (cm?) Imin (cm?) Smax (cm?) Smin (cm?3) max (CM) I'min (CM) a (deg)
0 744.343 728.2 124.057 121.367 4.682 4.631 90

Material Properties
E (kgf/cm?) fy (kgf/lcm?) Ry a
2000000 2400 1.2 90

Stress Check forces and Moments
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Location (cm) Pu (kgf) Muss (kgf-m) Mu22 (kgf-m) Vu2 (kgf) Vus (kgf) Tu (kgf-m)
276.089 -49252.4571 5.7856 -2.3306 37.584 3.1949 0

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor Ki1 K2 B+ B2 Cm
Major Bending 0.5 1 1 1 1 1
Minor Bending 0.7 1 1 1 1 1

Parameters for Lateral Torsion Buckling
Lito Kito Cb
1 1 1.404

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio = (Pr /Pc ) + (8/9)(Mr33 IMc33 ) + (8/9)(Mi22 /Mc22 )

0.952 = 0.95 + 0.002 + 0.001

Axial Force and Capacities

Pu Force (kgf) @Pnc Capacity (kgf) @Pnt Capacity (kgf)
49252.4571 51853.0295 73353.6

Moments and Capacities

My Moment (kgf-m) M, Capacity (kgf-m) ®Mn No Lrep (kgf-m)
Major Bending 5.7856 3226.608 3226.608
Minor Bending 2.3306 3229.0255

Shear Design

Vu Force (kgf) @Vn Capacity (kgf) Stress Ratio
Major Shear 37.584 21772.8 0.002
Minor Shear 3.1949 25660.8 1.245E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo
-49312.5989 UDStIS52 -49030.6705 UDStIS52
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Story: Ground Floor Beam B133 Length: 5.9 m Trib. Area: 6.64 m?
Location: X=18.05m Y=9.125m 20 1.9 cm @ studs
ST37(Rolled) IPE200 No camber
l I Composite Deck Properties
Y Slab Cover Wc f'c bet Ec (S) E. (D) E: (V)
’Jﬁ{:)}'{éﬂ (cm) (kgf/m?3) (MPa) (cm) (MPa) (MPa) (MPa)
Left, Right Composite 10 2500 23.93 N/A 56.25 25783 25783
Loading
Constr. Dead SDL Live NR Factored
Line Load (kgf/m) 0 m->5.9 m 0.000 303.623 275.625 337.500 1235.097

End Reactions
Constr. Dead SDL Live NR Combo Factored
I end, J end (kgf) 0.0000 895.6864 813.0938 995.6250 UDCmpS2 3643.5362

Strength Checks

Combo Factored Design Ratio Pass
Shear at Ends (kgf) UDCmpS2 3643.5362 13732.9920 0.265 v
Construction Bending (kgf-cm) UDCmpC2 205529.9884 477360.0000 0.431 v

Constructability and Serviceability Checks

Actual Allowable Ratio Pass
Shear Studs Distribution 20 50 0.4 v
Pre-composite Defl. (cm) 1.171 No Limit N/A N/A
Post-composite Defl. (cm) 0.725 No Limit N/A N/A
Live Load Defl. (cm) 0.399 1.639 0.244 v
Total Defl. (cm) 1.896 2.458 0.771 v
Walking Acceleration ap/g 0.002191 0.005 0.438 v

Section Properties

Y1 Y2 | OMn V' or z1Qn

(cm) (cm) (cm*) (kgf-cm) (kN)

Steel (Lb = 0.059 m Cp = 1) 10 N/A 1943 477360 670.8

Full composite (plastic) 0 8.534 N/A 1140967 670.8

Full composite (elastic) 2.938 N/A 0.75 * 8449.891 N/A N/A

Vibrations Check (f = 8.96Hz) 3.126 N/A 9218.259 N/A N/A

Walking Acceleration Calculation

B(m) B(m) A (cm) A (cm) A (cm) fn (Hz) fa(Hz) fa(H2) B w Po
Beam  Girder Beam Girder Panel Beam Girder Panel (kgf) (N)
7.6912 | 10.6024 0.292 0.104 0.469 10.44 13.379 8.965 0.03 19456.5181 289

K;"" J" ) i1 )Uj i1 : o/'baj}/
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strength Checks

Factored Design Hatio
Shear at Ends (kgf} 36543.5362 13732 95920 (. 265
Construction Bending (kgf-m) 2055.2009 47736000 0.431
Fall Comp. Bending (kgf-m) h374.2158 11409.6741 0.471

Constructability and Serviceability Checks

Actual Allowable Ratio
shear Studs Distribution 20 2l 0.4
Pre-composite Defl. (cm) s T Mo Limit MIA
Post-composite Defl. (cm) 0.725 Mo Limit MiA
Live Load Defl (cm) 0.399 1.638 0.244
Total Defl. {cm) 1.896 2,458 0.771
Walking Acceleration ap/g 0002191 0.005 0.435
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