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Abstract - Performance based seismal Engineering is that the 
fashionable approach to earthquake resistant style. It's associate 
degree experiment to predict the buildings with inevitable seismal 
performance. The main objective of study is to perform 
performance  based analysis by that we will acquire performance 
levels of buildings for the long run earthquake & additionally 
perceive building’s collapse mechanism just in case of in depth 
harm additionally to check however the shear wall location 
affects the all building behaviour throughout earthquake. For 
these differing types of building Analysis is finished and result's 
compared. Work is split into following parts: 

1) Analysis of building with  steel plate Shear Wall at totally 
different location 

2) Static Non linear analysis of building with SPSW at 
numerous locations. 

3) Pushover analysis of building with steel plate Shear Wall at 
numerous locations. 

Keywords: Structural performance and non-functional 
performance level of the building are as follows: Immediate 
Occupancy, control, Life Safety, restricted Safety, Structural 
Stability, Operational, Reduced Hazards.  

Pushover Analysis: Push over analysis may be an attainable 
technique to calculate structural response beneath a powerful 
seismal event. 

I. INTRODUCTION 

Steel plate shear walls (SPSW) will be employed in 
buildings to resist forces created throughout associate degree 
earthquake. Over the last decade, a general interest has been 
shown within the application of steel plate shear wall as a 
fascinating resistant system against the lateral load in 
buildings.  

Advantages of SPSW 

Wall Thickness: compared to the thickness of concrete shear 
walls SPSW enable less Structural wall thickness.  

Building Weight: SPSW lead to a lesser building weight 
compared to buildings that use concrete shear walls. A study 

performed for The Century project indicated that the whole 
weight of the building as designed exploitation SPSW was 
about eighteen but that of the building designed employing a 
concrete shear wall core system, which ends up during a 
reduction of foundation hundreds as a result of gravity and 
overall building seismal hundreds. 

Fast Construction: the utilization of a SPSW system reduces 
construction time. It saves the time in erection however 
additionally there's no action amount 

Ductility: a comparatively skinny plate has glorious post-
buckling capability. Analysis performed on the SPSW 
system indicates that the system will survive up to 4% drift 
while not experiencing vital harm. 

II. PREVIOUS WORK 

Jeffrey Berman and Michel Bruneau “Plastic Analysis and 
style of plate Shear Walls “An objective of this paper may 
be a revised procedure for the planning of plate shear walls. 
During this procedure the thickness of the infill plate is 
found exploitation equations that ar derived from the plastic 
analysis of the strip model, that is associate degree accepted 
model of SPSW. Comparisons of through an experiment 
obtained UTS of plate shear walls and people foreseen by 
plastic analysis are given and agreement is discovered. it's 
shown that the projected procedure eliminates this chance 
while not ever-changing the opposite valid sections of the 
present procedure. Plastic collapse mechanisms for single 
and multi-storey SPSW with straightforward and rigid 
beam-to-column connections are investigated and easy 
equations that capture tensile strength of SPSW are 
developed and compared with experimental results reported 
by others with  agreement. 

Farzed Naeim “Performance primarily based seismal 
Engineering” Performance of building will be evaluated by 
combination of Structural performance and non-functional 
performance.  

Structural performance levels (SPL) are outlined as: 
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1. Immediate Occupancy: restricted structural harm with 

the fundamental vertical and lateral force resisting 
system. 

2. Harm Control (DAMAGE CONTROL): a placeholder 
for a state of injury somewhere between Immediate 
Occupancy and Life Safety. 

3. Life Safety: vital harm with some margin against 
total/partial collapse. Injuries could occur with the 
chance of significant injury being low. 

4. restricted Safety: a placeholder for a state of injury 
somewhere between Life Safety and Structural 
Stability. 

5. Structural Stability: structural harm during which the 
structural system is on the verge of experiencing total 
collapse. There could also be a risk of injuries. 

• Non-Structural performance levels are outlined as: 

1. Operational: non-structural components are typically 
in situ and practical. Back-up systems should be 
present for failure of external utilities and 
transportation are provided. 

2. Immediate Occupancy: non-structural components are 
in situ however might not be practical. No back-up 
systems for failure of external utilities are provided. 

3. Life Safety: respectable harm to non-structural parts 
and systems however no collapse of structural things. 
Secondary hazards like components break in hard-
hitting, cytotoxic or hearth suppression piping 
shouldn't be present. 

4. Reduced Hazards: in depth harm to non-structural 
parts however shouldn't embrace collapse of huge 
things that may cause vital injury to teams of 
individuals. 

5. Not considered: non-structural components, aside from 
those who have a sway on structural response, don't 
seem to be thought of. 

III. PROJECTED METHODOLOGY 

SOFTWARE IMPLEMENTATION FOR PUSHOVER 
ANALYSIS OF SPSW SYSTEM IN SAP 2000  

The nonlinear analysis of a structure is incredibly 
troublesome procedure. It depends on the ultimate 
displacement, depends on the hysteretic energy loss as a 
result of spring less deformations that is any depends on the 
ultimate displacement. This makes the analysis procedure 
too troublesome. an easy unvaried technique, like Newton-
Raphson technique will be employed in conjunction with a 
way for answer of linear equations of equilibrium, to 
perform step by- step analysis. Issue within the answer is 
faced close to the last word load, because the matrix of 
stiffness at this time becomes negative definite as a result of 
instability of the structure changing into a mechanism. The 
analysis in SAP 2000 involves the subsequent four steps. 

1) Modelling 
2) Static analysis 
3) Designing 
4) Pushover analysis 

 
IV. SIMULATION/EXPERIMENTAL RESULTS 

 
Various building models were developed & pushover 
analyses were performed.  

 
Fig.1. pushover curve for G+4 SPSW at inner face. 

The result obtained once nonlinear static analysis are 
pushover curve (Base shear Vs roof displacement), 
capability spectrum, performance purpose , structure drift, 
bending moment diagram, shear force diagram & 
deformation form for every step. kind of results were 
obtained & critically mentioned. However, the bending 
moment diagram shear force diagram & deformation 
diagram for every step of study isn't mentioned. G+4 
MODEL with SPSW at inner facet 
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Pushover curve obtained for G+4 building model with 
SPSW at inner facet as shown in fig. 1. the last word base 
shear the building will take before failure is around 6730848 
KN & the corresponding roof displacement is 269 
millimetre. 

 
Fig.2. capability spectrum curve for G+4 SPSW at inner face 

V. CONCLUSION 

By comparison results & fig of hinge formation. A building 
having shear wall at its boundary have lesser base shear & 
roof displacement than inner boundary. From fig one to 
twelve for shear wall at inner facet overall performance of 
building is alleged to life safety to collapse bar & for shear 
wall at outer facet overall performance of building is alleged 
to be immediate occupancy to life safety. 

Non linear static analysis was performed on numerous steel 
buildings; numerous results were obtained once playing the 
analysis. once elaborated study of the result & behaviour of 
the building throughout analysis, the subsequent conclusions 
were created. 

From the results it's terminated that  

1) Behaviour of building is depended upon the 
position of shear wall. 

2) A shear wall situated at the corner of the structure 
has additional shear resisting capability than a shear 
wall just about centre of the structure. 

3) For buildings G+4 to G+ twelve storeys with plate 
shear wall at its inner boundary has associate 
degree overall performance in life safety to collapse 
bar. 

4) For buildings G+4 to G+ twelve storeys with plate 
shear wall at its outer boundary has associate 
degree overall performance in immediate 
occupancy to life safety. 

5) A building having shear wall at its outer boundary 
have lesser base shear & roof displacement than 
inner boundary. 

6) Performance of a steel shear wall will increase as 
nearer to the corner of the structure. 
 

VI. FUTURE SCOPES 

Looking to the work drained present thesis following work 
will be taken as future scope of labour associated with this 
subject 

1) It could perform differing types of detail style of 
varied styles of shear plates. 

2) It could carryout differing types of connections 
style 

3) It could carryout totally different arrangement of 
position of plate shear wall. 

4) Estimation of retrofitting & restrengthening for 
steel building. 

5) Developing & corroboratory pushover curve once 
retrofitting & restrengthing associate degree 
existing building. 

6) Non linear dynamic analysis of buildings with 
variation in shear wall will be performed. 
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