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- 26.196 7.454 0.002192 0.0045 OK
- 18.742 6.827 0.002008 0.0045 OK
- 11.915 5.69 0.001674 0.0045 OK
- 6.225 5.324 0.001087 0.0045 OK
- 0.901 0.901 0.00036 0.0045 OK
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Aave
LRt ommie ookt s ok
_ 0.006222 0.005843 1.065 0K
- 0.006655 0.006258 1.063 OK
_ 0.006433 0.006047 1.064 0K
_ 0.006138 0.005776 1.063 0K
- 0.005763 0.005436 1.06 0K
_ 0.005822 0.005526 1.053 OK
_ 0.002103 0.001998 1.053 OK
EXN 4 o ol ole! 9 J i
Amax Aave AAax Jﬂ

0.004136 0.003992 1.036 0K

0.005874 0.005805 1.012 0K

0.006265 0.006217 1.008 OK

0.006052 0.006005 1.008 0K

0.005765 0.005736 1.005 0K

0.005403 0.005399 1.001 0K

0.005575 0.005487 1.016 0K

0.00202 0.001983 1.019 0K
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0.002528 0.002314 1.093 OK
0.002555 0.002337 1.093 OK
0.002542 0.002322 1.095 0K
0.002471 0.002257 1.095 OK
0.002258 0.002059 1.097 OK
0.001882 0.001711 1.099 OK
0.001225 0.00111 1.103 OK
0.000406 0.000368 1.105 OK

EYN b Il s bl 9 J o5

Bmas Aave mex g
0.002545 0.002297 1.108 OK
0.002568 0.00232 1.107 OK
0.002549 0.002306 1.106 OK
0.002478 0.002241 1.106 OK
0.002255 0.002044 1.103 OK
0.001869 0.001698 1.1 OK
0.001207 0.001101 1.096 0K
0.000399 0.000364 1.095 OK
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W=MXxg=328303.49 x 9.81 = 3220.66 tonf

X all; ly polio )53 Mp = W X X = 3220.66 X 8.33 = 26828.09 tonf.m
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145.416 136.413 0.061912 0.144
144.576 135.631 0.061871 0.144
131.836 123.36 0.064292 0.144
130.996 122.576 0.064277 0.144
111.99 104.494 0.066935 0.144
111.259 103.814 0.066916 0.144
90.72 84.454 0.06907 0.144
90.121 83.899 0.069041 0.144
70.196 65.27 0.070175 0.144
69.705 64.813 0.070181 0.144
50.559 46.987 0.07065 0.144
50.204 46.657 0.070652 0.144
32.082 29.786 0.071567 0.144
31.85 29.571 0.071554 0.144
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2 30k ;S0 g
J:fﬁ ﬁ:@? P-B A og o5 e 6 Omax
50.316 49.233 0.021524 0.144
50.451 49.331 0.0222 0.144
42.68 41.767 0.021392 0.144
42.392 41.458 0.022032 0.144
3475 34.009 0.021324 0.144
34.486 33.729 0.021951 0.144
26.853 26.282 0.021264 0.144
26.649 26.07 0.021727 0.144
19.163 18.763 0.020874 0.144
19.044 18.643 0.021057 0.144
12.167 11.925 0.01989 0.144
12.091 11.847 0.02018 0.144
6.354 6.233 0.019043 0.144
6.312 6.19 0.019328 0.144
0.918 0.903 0.01634 0.144
0.912 0.897 0.016447 0.144
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5685.41 x 14.72

Qx = 5775 aa0p = 011 %005  NOT OK

_ 5685.41 x 5.84
»,.I.L;;{p',, Qp = 359.87 x 3400

=0.027 <0.05 OK

X gz el ol iy 392 005 36 0t Jlgea Izl 51 a5 o3l ¥ g sl gl 51 45 shailen
Sl 55 0 Sl oy 5 4 sl 18,5 plol 5 ks (gl dah JyS ol il aSSly o 0t o
oolatwl 393 00l 00ld rasgs YL A oo )8 g,y 3l 9 998 oo Haud o atdlas ol plwl il seles
gl zm
X Gty 38 (o 38 9 4 S3IWL i 90 duilno
A Phjowssss @ <0.05

145.416 136.413 0.061912 NO

144576 135.631 0.061871 NO

131.836 123.36 0.064292 NO

130.996 122576 0.064277 NO

111.99 104.494 0.066935 NO

111.259 103.814 0.066916 NO

90.72 84.454 0.06907 NO

90.121 83.899 0.069041 NO

70.196 65.27 0.070175 NO

69.705 64.813 0.070181 NO

50.559 46.987 0.07065 NO

50.204 46.657 0.070652 NO

32.082 29.786 0.071567 NO

31.85 29.571 0.071554 NO
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50.316 49.233 0.021524 YES
50.451 49.331 0.0222 YES
42.68 41.767 0.021392 YES
42.392 41.458 0.022032 YES
34.75 34.009 0.021324 YES
34.486 33.729 0.021951 YES
26.853 26.282 0.021264 YES
26.649 26.07 0.021727 YES
19.163 18.763 0.020874 YES
19.044 18.643 0.021057 YES
12.167 11.925 0.01989 YES
12.091 11.847 0.02018 YES
6.354 6.233 0.019043 YES
6312 6.19 0.019328 YES
0.918 0.903 0.01634 YES
0.912 0.897 0.016447 YES
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ETABS 2015 Concrete Frame Design

ACI 318-14 Beam Section Design

Beam Element Details (Envelope)

Level Element Unique Name  Section ID Length (mm) LLRF Type
Story1 B45 699 B50X50 3000 1 Sway Special

Section Properties

b(mm) h(mm) bs (mm) ds (mm) dct (mm) dcw (mm)
500 500 500 0 65 65

Material Properties

E: (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24869.52 22 1 400 240

Design Code Parameters

o7 DcTied Dcspiral Dvns Dvs Dvijoint
0.9 0.65 0.75 0.75 0.6 0.85

Flexural Reinforcement for Major Axis Moment, Mu3

End-l End-l Middle Middle End-J End-J
Rebar Area Rebar Rebar Area Rebar Rebar Area Rebar
mm? % mm? % mm? %
Top (+2 Axis) 2091 0.84 750 0.3 2073 0.83
Bot (-2 Axis) 1802 0.72 750 0.3 1956 0.78

Flexural Design Moment, Mus

End-I End-Il Middle Middle End-J End-J
Design Mu Station Loc Design M. Station Loc Design My Station Loc
N-mm mm N-mm mm N-mm mm
Top (+2 Axis) 0 250 -86411445 1933.3 -291517065 2775
Combo ABAO9 ABA23 ABAOG6
Bot (-2 Axis) 257204546 250 101199489 1933.3 276872618 2775
Combo ABA25 ABA25 ABA25

Shear Reinforcement for Major Shear, V.2

End-l Middle End-J
Rebar Ay /s Rebar Ay /s Rebar A, /s
mm?/m mm?3/m mm?m
4535.51 4160.16 4385.7

Design Shear Force for Major Shear, V.2

End-I End-l Middle Middle End-J End-J
Design Vu Station Loc Design Vu Station Loc Design Vy Station Loc
N mm N mm N mm
355130.7815 250 325740.5418 1091.7 343400.6301 2775

ABA17 ABA17 ABA1Y

/“Jﬁ ) //TJ‘.J bl ajﬁf )
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Torsion Reinforcement

Shear Longitudinal
Rebar A: /s Rebar A
mm?*m mm?
0 0

Design Torsion Force

Design Tu Station Loc Design Tu Station Loc

N-mm mm N-mm mm
2027927 2775 2027927 2775
ABA13 ABA13
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ETABS 2015 Concrete Frame Design
ACI 318-14 Beam Section Design

Beam Element Details (Envelope)

Level Element = Unique Name | Section ID Length (cm) LLRF Type
Storyl |  B45 | 699 | Bsoxso | 300 B | Sway Intermediate

Section Properties
b (cm) h (cm) bt (cm) ds (cm) det (cm) deb (cm)
50 | s | 5 0 ' 6.5 ' 6.5

Material Properties
E. (kgfilcm?) f'c (kgflcm?) Lt.Wt Factor (Unitless) fy (kgflcm?) fys (kgflcm?)
2535985 | 220 ' 1 ' 4000 2400

Design Code Parameters

Or DcTied Dcspiral Dvns Dvs Dvjoint
0.9 0.65 0.75 ' 0.75 ' 0.6 0.85

Flexural Reinforcement for Major Axis Moment, Mus

End-I End-I Middle Middle End-J End-J
Rebar Area Rebar Rebar Area Rebar Rebar Area Rebar
cm? % cm? % cm? %
Top (+2Axis) |  23.9301 | 096 | 76459 | 031 243245 097
Bot (-2 Axis) | 20.9743 | 084 | 82159 | 033 | 230598 092

Flexural Design Moment, Mus

End-l End-I Middle Middle End-J End-J
Design Mu Station Loc Design Mu Station Loc Design Mu Station Loc
kgf-cm cm kgf-cm cm kgf-cm cm
Top (+2 Axis) | 0 ' 25 | 1015020 | 193333 |  -3353592 | 277.5
Combo | UDCon13 UDCon27 | | ubconto |
Bot (-2 Axis) | 2945818 | 25 | 1234626 | 193333 | 3201688 | 2775
Combo | UDCon29 | | ubcon29 | | ubcon2g |

Shear Reinforcement for Major Shear, V.2

End-l Middle End-J
Rebar Ay /s Rebar Ay /s Rebar Ay /s
cm?/cm cm?/cm cm?/cm
0.2657 ' 0.2279 ' 0.2513

Design Shear Force for Major Shear, V.2

()
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End-I End-I Middle Middle End-J End-J
Design Vu Station Loc Design V. Station Loc Design V. Station Loc
kgf cm kgf cm kaf cm
33634.9383 25 | 3067.9142 | 109167 | 325101164 2775

UDCon13 UDCon13 UDCon13

Torsion Reinforcement

h. Shear Longitudinal
Yol e Rebar A /s Rebar A
i U’?Léu omtlom p
0 ' 0

Design Torsion Force

Design Tu Station Loc Design Tu Station Loc

kgf-cm cm kgf-cm cm
24130.2322 | 277.5 | 241302322 | 2775
UDCon17 UuDCon17
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ETABS 2015 Concrete Frame Design

ACIl 318-14 Beam Section Design

Beam Element Details (Envelope)

Level Element Unique Name  Section ID Length (mm) LLRF Type
Story4 B2 309 B40X40 4000 1 Sway Special

Section Properties
b(mm) h(mm) br (mm) ds (mm) dct (mm) deb (mm)
400 400 400 0 65 65

Material Properties
E: (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24869.52 22 1 400 240

Design Code Parameters

(074 DcTied mCSpiral Dvns Dvs m\i’joint
0.9 0.65 0.75 0.75 0.6 0.85

Flexural Reinforcement for Major Axis Moment, Mus

End-l End-l Middle Middle End-J End-J
Rebar Area Rebar Rebar Area Rebar Rebar Area Rebar
mm? % mm? % mm? %
Top (+2 Axis) 1603 1 599 0.37 1189 0.74
Bot (-2 Axis) 966 0.6 536 0.33 968 0.61

Flexural Design Moment, Mus

End-l End-l Middle Middle End-J End-J
Design My Station Loc Design My Station Loc Design My Station Loc
N-mm mm N-mm mm N-mm mm
Top (+2 Axis) 0 200 -68768555 1100 -129793782 3775
Combo ABA17 ABA17 ABA14
Bot (-2 Axis) 107499228 200 61847089 1100 107770151 3775
Combo ABA33 ABA33 ABA33

Shear Reinforcement for Major Shear, V.2

End-I Middle End-J
Rebar Ay /s Rebar Ay /s Rebar Av /s
mm?3/m mm?/m mm?*m
2509.19 2384.52 2407.33

Design Shear Force for Major Shear, V.2

End-l End-l Middle Middle End-J End-J
Design Vu Station Loc Design Vu Station Loc Design Vu Station Loc
N mm N mm N mm
151304.1882 200 143786.4672 1100 145162.0357 3775

ABA17 ABA17 ABA17
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Torsion Reinforcement

Shear Longitudinal
Rebar A: /s Rebar A
mm?*m mm?
722.3 539

Design Torsion Force

Station Loc Design Tu Station Loc

mm N-mm mm
3775 21391354 3775
ABADS

()
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ETABS 2015 Concrete Frame Design
ACI 318-14 Beam Section Design

Beam Element Details (Envelope)

Level Element  Unique Name Section ID Length (cm) LLRF Type
Story4 B2 309 B40X40 400 1 Sway Intermediate

Section Properties
b (cm) h (cm) br (cm) ds (cm) det (cm) deb (cm)
40 40 40 0 6.5 6.5

Material Properties
E: (kgf/cm?) f'c (kgflcm?) Lt.Wt Factor (Unitless) fy (kgf/cm?) fys (kgficm?)
253598.5 220 1 4000 2400

Design Code Parameters

or DcTied Dcspiral Dvns Dvys Dvijoint
0.9 0.65 0.75 0.75 0.6 0.85

Flexural Reinforcement for Major Axis Moment, Mu3

End-l End-l Middle Middle End-J End-J
Rebar Area Rebar Rebar Area Rebar Rebar Area Rebar
cm? % cm? % cm? %
Top (+2 Axis) 18.7132 1.17 6.8881 0.43 15.1721 0.95
Bot (-2 Axis) 12.0574 0.75 6.4841 0.41 11.9774 0.75

Flexural Design Moment, Mu3

End-l End-l Middle Middle End-J End-J
Design My Station Loc Design My Station Loc Design M. Station Loc
kgf-cm cm kgf-cm cm kgf-cm cm
Top (+2 Axis) 0 20 -785033 110 -1608181 3775
Combo UDCon21 UDCon21 UDCon19
Bot (-2 Axis) 1314181 20 741511.0523 110 1306384 3775
Combo UDCon36 UDCon36 UDCon36

Shear Reinforcement for Major Shear, V.2

End-l Middle End-J
Rebar Ay /s Rebar Ay /s Rebar Ay Is
cm?/cm cm?/cm cm?/cm
0.117 0.1022 0.1145

Design Shear Force for Major Shear, V.2
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End-l End-I Middle Middle End-J End-J
Design Vu Station Loc Design Vu Station Loc Design Vu Station Loc
kgf cm kgf cm kgf cm
14958.8023 20 1407.0502 110 14810.629 3775
UDCon21 UDCon21 UubCon19
Torsion Reinforcement
Shear Longitudinal
Rebar At /s Rebar A
cm?/cm cm?
0.0806 6.016
Design Torsion Force
Design Ty Station Loc Design Tu Station Loc
kgf-cm cm kgf-cm cm
238626.5287 3775 238626.5287 3775
UDCon9 UDCong
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ETABS 2015 Concrete Frame Design
ACI 318-14 Column Section Design

Column Element Details (Envelope)

Level Element  Unique Name Section ID Length (mm) LLRF Type
Story1 C24 240 C50X50-20T20 4900 0.518 Sway Special

Section Properties

b(mm) h(mm) dc(mm) Cover (Torsion) (mm)
500 500 65 32.3

Material Properties
Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24869.52 22 1 400 240

Design Code Parameters

or DcTied Dcspiral Dvns Dvys Dvijoint
0.9 0.65 0.75 0.85 0.6 0.85

Design Axial Force & Biaxial Moment for Py - Muz - Mus Interaction

Coliifut Eitd Design Py Design Mu2 Design Mu3 Station Loc Controlling Combo
N N-mm N-mm mm
N N-mm N-mm mm
Top 1373062 -41521403 224786431 4400 ABAO4
Bottom 1406337 42527639 -279560318 0 ABAO4

Shear Reinforcement for Major Shear, V.2

Rebar Ay /s Design V.2 Station Loc

Column End 5 Controlling Combo
mm?/m N mm
Top 1748.25 136888.6281 4400 ABA29
Bottom 1748.25 136888.6281 0 ABA29

Shear Reinforcement for Minor Shear, V.3

Rebar Av /s Design Vus Station Loc

Column End Controlling Combo

mm?/m N mm
Top 478.74 37485.8863 4400 ABA29
Bottom 478.74 37485.8863 0 ABA29
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ETABS 2015 Concrete Frame Design
ACI 318-14 Column Section Design

Column Element Details (Envelope)

Level Element  Unique Name Section ID Length (mm) LLRF Type
Ground Floor C16 160 C50X50-20T20 2500 0.424 Sway Special

Section Properties

b(mm) h(mm) dc(mm) Cover (Torsion) (mm)
500 500 65 32.3

Material Properties
Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24869.52 22 1 400 240

Design Code Parameters

or DcTied Dcspiral Dvns Dvys Dvijoint
0.9 0.65 0.75 0.85 0.6 0.85

Longitudinal Check for Py - Muz - Mus Interaction
Rebar Area Rebar

Column End 5 p D/C Ratio
mm %
Top 6284 2.51 0.603
Bottom 6284 2.51 0.773

Design Axial Force & Biaxial Moment for Py - Mu2 - My Interaction

Coliiini End Design Pu Design Muz Design Mus Station Loc Controlling Gombo
N N-mm N-mm mm
N N-mm N-mm mm
Top 2216933 5362867 -67040043 2000 ABAD1
Bottom 2093794 -63316332 198377541 0 ABAD3

Shear Reinforcement for Major Shear, V.2

Rebar Av /s Design Vuz Station Loc

Column End 4 Controlling Combo
mm?/m N mm
Top 718.2 108813.1303 2000 ABA33
Bottom 718.2 108813.1303 0 ABA33

Shear Reinforcement for Minor Shear, Vus

ColiiniEna RebarzAv Is Design Vus Station Loc Controlling Combo
mm?/m N mm
Top 0 55042.1068 2000 ABA33
Bottom 0 55042.1068 0 ABA33
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ETABS 2015 Shear Wall Design
ACI 318-14 Pier Design

Pier Details
’V%Zﬂ Story ID Pier ID Centroid X (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF
Ground Floor P2 0 19000 4000 401.3 0.551
Material Properties
E: (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24869.52 22 1 400 240
Design Code Parameters
O @c (0 @y (Seismic) IPmax 1Pmin Pmax
0.9 0.65 0.75 0.6 0.02 0.0025 0.8
Pier Leg Location, Length and Thickness
Station D Left X4 Left Y4 Right X2 Right Y2 Length  Thickness
Location mm mm mm mm mm mm
Top Leg 1 0 17000 0 21000 4000 300
Bottom Leg 1 0 17000 0 21000 4000 300
Flexural Design for P and Ms —Tension Reinforcement
Station Edge Length  Rebar Area  Tension Pu Mus
Location mm mm? Combo kN kN-m
Left Top 601.9 2712 ABA30 1496.2257 5859.6233
Right Top 601.9 3863 ABA32 720.5859 -5949.5146
Left Bot 601.9 4068 ABA30 1560.4257 T402.7779
Right Bot 802.5 5228 ABA32 784.7859 -7501.2933
Flexural Design for P and M3 —Compression Reinforcement
Station Edge Length  Rebar Area  Compression Pu Mus
Location mm mm? Combo kN kN-m
Left Top 601.9 4099 ABA17 2796.4425 -5890.3855
Right Top 601.9 5800 ABA15 3572.0823 5818.7524
Left Bot 601.9 7039 ABA17 2917.8207 -7535.9565
Right Bot 802.5 4790 ABA15 3693.4604 7368.1146
Shear Design
Station Rebar Py M. Vu Ve @Vn
Location B mmiim | ShearGombo kN kN-m kN kN kN
Top Leg 1 1003.13 ABA33 1234.0106  -5923.2555  619.6508 551.4797 1129.2797
Bottom Leg 1 1003.13 ABA33 1298.2106 -7475.3942  619.6508 473.2908 1051.0908
Boundary Element Check
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Station
Location

Top-Left
Top-Right
Bottom-Left

Botttom-Right

Leg 1
Leg 1
Leg 1

Leg 1

Edge Governing
Length (mm) Combo

300.9 ABAOS
300.9 ABAOS
300.9 ABAOS
402.5 ABAQO9

Pu Mu Stress Comp Stress Limit C Depth C Limit

kN kN-m MPa MPa mm mm
3676.4096 -1216.2838 3.43 4.4 601.9 888.9
3904.3286 2016.022 4.32 4.4 601.9 888.9
3797.7877 -1522.3456 3.79 4.4 601.9 888.9
4025.7067 2556.859 4.9 44 802.5 888.9
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ETABS 2015 Shear Wall Design
ACI 318-14 Pier Design

Pier Details
JV%";!Z Story ID Pier ID Centroid X (cm) Centroid Y (cm) Length (cm)  Thickness (cm) LLRF
Ground Floor P2 0 1900 400 40.125 0.553
Material Properties
E. (kgflcm?) f'c (kgffcm?) Lt.Wt Factor (Unitless) fy (kgficm?) fys (kgflcm?)
253598.5 220 1 4000 2400
Design Code Parameters
O @c (0 @y (Seismic) IPmax 1Pmin Pmax
0.9 0.65 0.75 0.6 0.02 0.0025 0.8
Pier Leg Location, Length and Thickness
Station D Left X4 Left Y4 Right X2 Right Y2 Length  Thickness
Location cm cm cm cm cm cm
Top Leg 1 0 1700 0 2100 400 30
Bottom Leg 1 0 1700 0 2100 400 30
Flexural Design for P, M3 and M2
. Pu Mu! Mu:!
Station D/C Flexural kgf kgf-cm kgf-cm
Top 0.491 UDCon36 70377.5666 -170743 -70673217
Bottom 0.645 UDCon36 77299.1291 -866229 -89149065
Shear Design
Station Rebar Py M. Vu V. oVn
Location b cm?*cm Shear Combo kgf kgf-cm kgf kgf kgf
Top Leg 1 0.075 UDCon37 98636.3612  -30463358  74086.3391  106450.4868  149650.4868
Bottom Leg 1 0.075 UDCon37 103811.3612  -49012548  74086.3391  58460.9444  101660.9444
Boundary Element Check
Station D Edge Governing Pu M. Stress Comp Stress Limit C Depth C Limit
Location Length (cm) Combo kgf kgf-cm kgflcm? kgflcm? cm cm
Top-Left Leg 1 0 UDCon13 307693.0136 -5984268 33.12 44 76.782 588.889
Top-Right Leg 1 0 UDCon13  328099.6733 10677354 40.69 44 80.25 88.889
Bottom-Left Leg 1 0 UDCon13 318268.0136 -9885010 38.88 44 78.579 88.889
Botttom-Right Leg 1 0 UDCon13  338674.6733 16857911 49.3 44 82.048 88.889
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