


 











 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















 









 



 



















 



 



 

 

 



 



 









 

 

 



 

 



  

  

















































 

 

 









 



 



 

 



 

 

 

 



  













 





















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

Story2 B13 20.5 UDStlS27 
 Intermediate 

Moment Frame 
PG-W300X8-

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 

y/P rP e/P rP b EA factor EI factor 

0 0 1 0.8 0.8 

Seismic Parameters 

Ignore Seismic 
Code? 

Ignore Special 
EQ Load? 

Plug Welded? SDC I Rho DSS R 0 dC 

No No Yes D 1 1 1.05 8 3 5.5 

Design Code Parameters 

b c TY TF V RI-V VT 

0.9 0.9 0.9 0.75 0.9 1 1 

Section Properties

A (cm ) J (cm ) )(cm 33I )(cm 22I )(cm v3A )(cm v2A 

99 61.626 20418.75 3907.53 75 26.4 

Design Properties 

)(cm 33S )(cm 22S )(cm 33Z )(cm 22Z (cm) 33r (cm) 22r )(cm wC 

1237.5 312.602 1361.25 473.55 14.361 6.283 969311.66 

Material Properties 

E (kgf/cm ) )(kgf/cm yf yR  

2000000 2400 1.15 NA 

Stress Check forces and Moments 

Location (cm) (kgf) uP m)-(kgf u33M m)-(kgf u22M (kgf) u2V (kgf) u3V m)-(kgf uT 

20.5 0 -26828.3699 0 -11288.2781 0 0.0732 

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



  L Factor 1K 2K 1B 2B mC 

   Major Bending 0.93 1 1 1 1 0.235 

   Minor Bending 0.01 1 1 1 1 1 

Parameters for Lateral Torsion Buckling 

ltbL ltbK bC 

0.01 1 1.175 

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

D/C Ratio =  ) c22/M r22) + (M c33/M r33) + (M c/2P r(P 

0.912 =  0 + 0.912 + 0 

Axial Force and Capacities 

Force (kgf) uP Capacity (kgf) ncP Capacity (kgf) ntP 

0 202730.4466 213840 

Moments and Capacities 

  m)-Moment (kgf uM m)-Capacity (kgf nM m)-(kgf TBDNo L nM 

   Major Bending 26828.3699 29403 29403 

   Minor Bending 0 10228.68   

Shear Design 

  Force (kgf) uV Capacity (kgf) nV 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 UDStlS52 18257.2028 UDStlS52 



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 UDStlS10  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 

y/P rP e/P rP b EA factor EI factor 

0 0 1 0.8 0.8 

Design Code Parameters 

b c TY TF V RI-V VT 

0.9 0.9 0.9 0.75 0.9 1 1 

Section Properties 

A (cm ) J (cm ) )(cm 33I )(cm 22I )(cm v3A )(cm v2A 

33.4 9.03 2772 205 20.24 12.98 

Design Properties 

)(cm 33S )(cm 22S )(cm 33Z )(cm 22Z (cm) 33r (cm) 22r )(cm wC 

252 37.273 285 58.1 9.11 2.477 22672.314 

Material Properties 

E (kgf/cm ) )(kgf/cm yf yR  

2000000 2400 1.2 NA 

Stress Check forces and Moments 

Location (cm) (kgf) uP m)-(kgf u33M m)-(kgf u22M (kgf) u2V (kgf) u3V m)-(kgf uT 

225 0 5510.7857 11.0216 0 0 0 

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

  L Factor 1K 2K 1B 2B mC 

   Major Bending 0.909 1 1 1 1 1 

   Minor Bending 0.01 1 1 1 1 1 

Parameters for Lateral Torsion Buckling 



ltbL ltbK bC 

0.01 1 1.001 

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

D/C Ratio =  ) c22/M r22) + (M c33/M r33) + (M c/2P r(P 

0.904 =  0 + 0.895 + 0.009 

Axial Force and Capacities 

Force (kgf) uP Capacity (kgf) ncP Capacity (kgf) ntP 

0 65110.9063 72144 

Moments and Capacities 

  m)-Moment (kgf uM m)-kgfCapacity ( nM m)-(kgf TBDNo L nM 

   Major Bending 5510.7857 6156 6156 

   Minor Bending 11.0216 1254.96   

Shear Design 

  Force (kgf) uV Capacity (kgf) nV 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 UDStlS52 5389.5214 UDStlS52 











ETABS 2015 Steel Frame Design 

AISC 360-10 Steel Section Check (Strength Summary) 

Columns 1 

  

Element Details 

Level Element Location (cm) Combo Element Type Section Classification 

Ground Floor C49 0 UDStlS32  Intermediate Moment Frame BOX350X30  Seismic HD 

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 

y/P rP e/P rP b EA factor EI factor 

-0.227 -0.007 1 0.8 0.8 

Seismic Parameters 

Ignore Seismic 
Code? 

Ignore Special 
EQ Load? 

Plug Welded? SDC I Rho DSS R 0 dC 

No No Yes D 1 1 1.05 8 3 5.5 

Design Code Parameters 

b c TY TF V RI-V VT 

0.9 0.9 0.9 0.75 0.9 1 1 

Section Properties 

A (cm ) J (cm ) )(cm 33I )(cm 22I )(cm v3A )(cm v2A 

420 164616 97405 97405 192 192 

Design Properties 

)(cm 33S )(cm 22S )(cm 33Z )(cm 22Z (cm) 33r (cm) 22r )(cm wC 

4751.463 4751.463 5827.5 5827.5 15.229 15.229   

Material Properties 

E (kgf/cm ) )(kgf/cm yf yR  

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) 



Stress Check forces and Moments 

Location (cm) (kgf) uP m)-(kgf u33M m)-(kgf u22M (kgf) u2V (kgf) u3V m)-(kgf uT 

0 -845973 0 0 0 0 0 

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

  L Factor 1K 2K 1B 2B mC 

   Major Bending 0.899 1 1 1 1 1 

   Minor Bending 0.899 1 1 1 1 1 

Parameters for Lateral Torsion Buckling 

ltbL ltbK bC 

0.899 1 1.388 

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

D/C Ratio =  ) c22/M r22) + (8/9)(M c33/M r33) + (8/9)(M c/P r(P 

0.945 =  0.945 + 0 + 0 

Axial Force and Capacities 

Force (kgf) uP Capacity (kgf) ncP Capacity (kgf) ntP 

845972.9142 895559.2606 907200 

Moments and Capacities 

  m)-Moment (kgf uM m)-Capacity (kgf nM m)-(kgf TBDNo L nM 

   Major Bending 0 125874 125874 

   Minor Bending 0 125874   

Torsion Moment and Capacities 

m)-Moment (kgf uT m)-Capacity (kgf nT m)-Capacity (kgf nT 

   Major Bending 0 125874 

0 123259.7305 110933.7575 

Shear Design 

  Force (kgf) uV Capacity (kgf) nV Stress Ratio 

    Major Shear  0 248832 0.014 

    Minor Shear  0 248832 0.033 



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 UDStlS22  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 

y/P rP e/P rP b EA factor EI factor 

0.485 0.03 1 0.8 0.8 

Seismic Parameters 

Ignore Seismic 
Code? 

Ignore Special 
EQ Load? 

Plug Welded? SDC I Rho DSS R 0 dC 

No No Yes D 1 1 1.05 8 3 5.5 

Design Code Parameters 

b c TY TF V RI-V VT 

0.9 0.9 0.9 0.75 0.9 1 1 

Section Properties 

A (cm ) J (cm ) )(cm 33I )(cm 22I )(cm v3A )(cm v2A 

150 27914.437 17087.5 17087.5 70.5 70.5 

Design Properties 

)(cm 33S )(cm 22S )(cm 33Z )(cm 22Z (cm) 33r (cm) 22r )(cm wC 

1220.536 1220.536 1462.5 1462.5 10.673 10.673   

Material Properties 

E (kgf/cm ) )(kgf/cm yf yR  

2000000 2400 1.15 NA 

HSS Section Parameters 

HSS Welding Reduce HSS Thickness? 

ERW No 

Stress Check forces and Moments



Location (cm) (kgf) uP m)-(kgf u33M m)-(kgf u22M (kgf) u2V (kgf) u3V m)-(kgf uT 

0 -174516 11311.2577 -1271.7278 0 0 -10.3312 

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

  L Factor 1K 2K 1B 2B mC 

   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 

ltbL ltbK bC 

0.899 1 1.953 

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

D/C Ratio =  ) c22/M r22) + (8/9)(M c33/M r33) + (8/9)(M c/P r(P 

0.907 =  0.553 + 0.318 + 0.036 

Axial Force and Capacities 

Force (kgf) uP Capacity (kgf) ncP Capacity (kgf) ntP 

174516.0547 315592.4042 324000 

Moments and Capacities 

  m)-Moment (kgf uM m)-Capacity (kgf nM m)-(kgf TBDNo L nM 

   Major Bending 11311.2577 31590 31590 

   Minor Bending 1271.7278 31590   

Torsion Moment and Capacities 

m)-Moment (kgf uT m)-Capacity (kgf nT m)-Capacity (kgf nT 

   Major Bending 11311.2577 31590 

-10.3312 30149.4663 27134.5197 

Shear Design 

  Force (kgf) uV Capacity (kgf) nV Stress Ratio 

    Major Shear  0 91368 0.058 

    Minor Shear  0 91368 0.005 













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 UDStlS35  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 

y/P rP e/P rP b EA factor EI factor 

0.62 0.442 0.942169 0.8 0.753735 

Seismic Parameters 

Ignore Seismic 
Code? 

Ignore Special 
EQ Load? 

Plug Welded? SDC I Rho DSS R 0 dC 

No No Yes D 1 1 1.05 8 3 5.5 

Design Code Parameters 

b c TY TF V RI-V VT 

0.9 0.9 0.9 0.75 0.9 1 1 

Section Properties 

A (cm ) J (cm ) )(cm 33I )(cm 22I )(cm v3A )(cm v2A 

33.96 7.678 728.2 744.343 19.8 16.8 

Design Properties 

)(cm 33S )(cm 22S )(cm 33Z )(cm 22Z (cm) 33r (cm) 22r )(cm wC 

121.367 124.057 149.38 149.492 4.631 4.682 5351.013 

Section Properties --- Unsymmetric Sections 

)(cm xyI )(cm maxI )(cm minI )(cm maxS )(cm minS (cm) maxr (cm) minr  (deg) 

0 744.343 728.2 124.057 121.367 4.682 4.631 90 

Material Properties 

E (kgf/cm ) )(kgf/cm yf yR  

2000000 2400 1.2 90 

Stress Check forces and Moments 



Location (cm) (kgf) uP m)-(kgf u33M m)-(kgf u22M (kgf) u2V (kgf) u3V m)-(kgf uT 

256.125 -50552.0563 11.389 -4.5209 28.7195 -2.0067 0 

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

  L Factor 1K 2K 1B 2B mC 

   Major Bending 0.5 1 1 1 1 1 

   Minor Bending 0.7 1 1 1 1 1 

Parameters for Lateral Torsion Buckling 

ltbL ltbK bC 

1 1 1.456 

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

D/C Ratio =  ) c22/M r22) + (8/9)(M c33/M r33) + (8/9)(M c/P r(P 

0.933 =  0.929 + 0.003 + 0.001 

Axial Force and Capacities 

Force (kgf) uP Capacity (kgf) ncP Capacity (kgf) ntP 

50552.0563 54421.7943 73353.6 

Moments and Capacities 

  m)-Moment (kgf uM m)-Capacity (kgf nM m)-(kgf TBDNo L nM 

   Major Bending 11.389 3226.608 3226.608 

   Minor Bending 4.5209 3229.0255   

Shear Design 

  Force (kgf) uV Capacity (kgf) nV 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 UDStlS52  -50355.2882 UDStlS52 



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 UDStlS29  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 

y/P rP e/P rP b EA factor EI factor 

0.604 0.501 0.95649 0.8 0.765192 

Seismic Parameters 

Ignore Seismic 
Code? 

Ignore Special 
EQ Load? 

Plug Welded? SDC I Rho DSS R 0 dC 

No No Yes D 1 1 1.05 8 3 5.5 

Design Code Parameters 

b c TY TF V RI-V VT 

0.9 0.9 0.9 0.75 0.9 1 1 

Section Properties 

A (cm ) J (cm ) )(cm 33I )(cm 22I )(cm v3A )(cm v2A 

33.96 7.678 728.2 744.343 19.8 16.8 

Design Properties 

)(cm 33S )(cm 22S )(cm 33Z )(cm 22Z (cm) 33r (cm) 22r )(cm wC 

121.367 124.057 149.38 149.492 4.631 4.682 5351.013 

Section Properties --- Unsymmetric Sections 

)(cm xyI )(cm maxI )(cm minI )(cm maxS )(cm minS (cm) maxr (cm) minr  (deg) 

0 744.343 728.2 124.057 121.367 4.682 4.631 90 

Material Properties 

E (kgf/cm ) )(kgf/cm yf yR  

2000000 2400 1.2 90 

Stress Check forces and Moments 



Location (cm) (kgf) uP m)-(kgf u33M m)-(kgf u22M (kgf) u2V (kgf) u3V m)-(kgf uT 

276.089 -49252.4571 5.7856 -2.3306 37.584 3.1949 0 

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

  L Factor 1K 2K 1B 2B mC 

   Major Bending 0.5 1 1 1 1 1 

   Minor Bending 0.7 1 1 1 1 1 

Parameters for Lateral Torsion Buckling 

ltbL ltbK bC 

1 1 1.404 

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

D/C Ratio =  ) c22/M r22) + (8/9)(M c33/M r33) + (8/9)(M c/P r(P 

0.952 =  0.95 + 0.002 + 0.001 

Axial Force and Capacities 

Force (kgf) uP Capacity (kgf) ncP Capacity (kgf) ntP 

49252.4571 51853.0295 73353.6 

Moments and Capacities 

  m)-Moment (kgf uM m)-Capacity (kgf nM m)-(kgf TBDNo L nM 

   Major Bending 5.7856 3226.608 3226.608 

   Minor Bending 2.3306 3229.0255   

Shear Design 

  Force (kgf) uV Capacity (kgf) nV 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 UDStlS52  -49030.6705 UDStlS52 



































































































































 Composite Deck Properties 

  
Slab  

  
Cover  
(cm) 

wc  

 (kgf/m ) 
f'c  

(MPa) 
beff  

(cm) 
Ec (S)  
(MPa) 

Ec (D)  
(MPa) 

Ec (V)  
(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  

Construction Bending (kgf-cm) UDCmpC2 205529.9884 477360.0000 0.431  

 Constructability and Serviceability Checks 

  Actual Allowable Ratio Pass 

Shear Studs Distribution 20 50 0.4  

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  

Total Defl. (cm) 1.896 2.458 0.771  

Walking Acceleration ap/g 0.002191 0.005 0.438  

 Section Properties 

  
Y1  

(cm) 

Y2  

(cm) 

I  

(cm ) 

Mn  

(kgf-cm) 

V' or Qn  

(kN) 

Steel (Lb = 0.059 m Cb = 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)  

Beam 

B (m)  

Girder 

 (cm)  

Beam 

 (cm)  

Girder 

 (cm)  

Panel 

fn (Hz)  

Beam 

fn (Hz)  

Girder 

fn (Hz)  

Panel 

  

  

W  

(kgf) 

Po  

(N) 

7.6912 10.6024 0.292 0.104 0.469 10.44 13.379 8.965 0.03 19456.5181 289 

Story: Ground Floor Beam B133 Length: 5.9 m Trib. Area: 6.64 m  

Location: X= 18.05 m Y= 9.125 m   20 1.9 cm  studs 

ST37(Rolled) IPE200 No camber 










































































































































