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fatigue



>= min = ArcTan (20/1000) = 1.15 degree   m= Tan (1.15) = 0.02 





Etabs :

Options > 
preferences > 
steel frame 
design



Ru Rn , =1 »» Ru n









DEFLECTION & CAMBER

Etabs :

Options > 
preferences > 
steel frame 
design







F

Rn

Material : E, ,G,..
Section :
Section Properties
Set modifiers
Dimentions
Load combinations

A

Elastic
Or 
Inelastic
Analysis

MA=F*L
VA=F

AND

RU





1-
2-Degree Of Freedom
Available or anavailable
Active
Restrained
Constrained
Null
3-object-based and finite element method
Element formation 



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



2-Degree Of Freedom



3-object-based and finite element method



3-object-based and finite element method





Element formation 



























Etabs & Sap





Options > 
preferences > 
steel frame 
design
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Ampilitude 1st order : 
If [( s2/ s1)~=B2 1.1 
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Direct analysis











































Effective length factor 
analysis

















1 st analysis



























































Add General SD 
Section 



































































































































































































































OCBF : ordinary concentrically  braced frame



OCBF :
ordinary 
concentrically  
braced frame















SCBF : special concentrically braced frame



SCBF :
special concentrically

braced frame

















EBF : Eccentrically  braced frame





EBF : Eccentrically braced frame
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FRAME TYPE









SEISMIC DESIGN CAREGORY



IBC

If  Ru 3 A,B,C

If  Ru > 3 D,E,F



IMPORTANCE FACTOR





SYSTEM PH0







SYSTEM Sds







AISC

AISC
01.2

0.85 D+1.2 0E
D+1.2 L+1.2 0E

AISC
(0.9-0.2Sds)D+ 0E
(1.2+0.2Sds)D+L+ 0E



SYSTEM OMEGA0 ( 0)









AISC
01.2

0.85 D+1.2 0E
D+1.2 L+1.2 0E

AISC
(0.9-0.2Sds)D+ 0E
(1.2+0.2Sds)D+L+ 0E





SYSTEM R







Rw

AISC 360Ru

Rw=1.4 Ru

AISC Ru

R 3 



Rw=1.4 Ru

1.4C 



HSS : Hollow Structural Section

HSS WELDING TYPE

REDUCE HSS THICKNESS



ERW(Electric-Resistance Welding)0.93

SAW(Submerged Arc Welded)

REDUCE HSS THICKNESS

NOSAW







Net Area to Total Area Ratio

=





Effective length factor











:Cm







:Cb











B1 & B2 





















UNBRACED LENGTH RATIO





RY : OVERSTRENGTH FActor







Nominal capacities
















































