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QO "OW=@ j@]vt |L=Q] CyH Q_vOQwt |xR=U C=YNWt =@ xOWXNWt
|Q}PBpmW C}iQ_ R= xO=iDU= =@ |v=UWm R=}v h}] DBD VwQ QO xm|r=L
x@U=Lt xR=U u=ty C=YNWt x@ xHwD =@ xR=U Qy |=Q@ xm OwW|t xO=O Vy=m
xR=U ?w=vD u=tR R= |a@=D xrRrR ?} Q[ |} wQ}v VwQ QO |iQ] R= "OwW|t
xR=U `=iDQ= R= |a@=D 'O};|t CUOx@ |@ QHD \@=wQ R= xm R}v ?w=vD u=tR w CU=
|v=Um} OOa Cw=iDt |xv=yO pw] w u=Um} `=iDQ= =@ |=yxR=U |=Q@ w CU=

"OwW|tv xO=iDU= xR=U ?w=vD u=tR R= DBD VwQ QO xm |r=L QO &CU=
x@ xOW|L=Q] |=y?=k R= V}@ DBD VwQ x@ xOW|L=Q] |=y?=k uRw "2
A}D |=Q@ w �14 4 '1 A}D |=y?=k QO uRw hqDN= u}= "CU= |} wQ}v VwQ

"CU= �36 5 '2

=yCWwv=B
1. displacement based-design
2. modal pushover analysis
3. response modi�cation factor
4. interstory drift
5. square root of sum of squares
6. complete quadratic combination
7. story yield drift
8. target roof displacement
9. ductility capacity
10. spectral displacement
11. spectral acceleration
12. immediate occupancy
13. life safty
14. collaps prevention
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Abstract: 
In recent years many research efforts have been undertaken in order to develop design methods 
and structural performance-based evaluation. One of the most recent methods for the design and 
evaluation of structures at different levels of earthquake and performance, using nonlinear 
analyses, is displacement-based design. 

The main issue in displacement-based design is the development of simple and accurate methods 
for the analysis and design of new buildings, and evaluation of existing buildings at different 
performance levels. In this paper, the new and simple displacement-based design method (DBD) 
(Ghorbanie-Asl and Humar, 2007) is introduced. The main characteristics of this method concern 
higher mode effects in design, with no need to estimate or calculate the fundamental period of 
the buildings. 

In this paper, two reinforced concrete frame structures (essential building, hospital) were 
designed using the traditional force method (linear static method of standard No. 2800) and the 
new DBD method, and then frame sections, weight and fundamental periods were compared. 
Then, the seismic performance of the mentioned frames was compared using nonlinear static 
analysis. In this regard, inelastic rotation of plastic hinges, ductility and load-carrying capacities, 
performance levels and story drifts of both designed frames were compared. 

The results indicate that design base shear, dimension of structural members and weight of 
reinforced concrete frame structures, designed using DBD, are more than those designed using 
the force method. It is due to using a ductility capacity instead of a response modification factor 
(R) in reducing elastic demand spectra. Also, results indicate improvement in the ductility, load-
carrying capacity and performance of frame structures designed by the DBD method, because of 
the increased percentage of longitudinal and stirrup reinforcements and increased section 
dimensions. 

Frame Structures designed using the force method become inelastic under earthquake with 
smaller acceleration than design acceleration and experience large displacements; whereas this is 
unlike the objective of design of essential buildings in the code. Evaluation of frame structures, 
designed by the force method, indicates that they are not appropriate for desired performance 
levels (Immediate Occupancy), unlike the frames designed by controlled displacement. It could 
be concluded that the displacement-based method could be a suitable substitute for the force-
based (traditional) method in the seismic design of essential buildings. 

 

Keywords: Displacement-based seismic design, Iranian Seismic Code (IS 2800-05), seismic 
behavior, nonlinear static analysis, ductility capacity. 


