Journal of Civil Engineering and Environmental Technology

p-1SSN: 2349-8404; e-ISSN: 2349-879X; Volume 5, Issue 5; April-June, 2018, pp. 285-288

© Krishi Sanskriti Publications
http://www krishisanskriti.org/Publication.html

Seismic Performance of Indian Code ATC-40
Designed RC Buildings

Ms. Neha V. Patil!, Dr. Uttam B. Kalwane? and Prof. Vaibhav Chavan®

PG Scholar, Shreeyash College of Engineering &Technology, Aurangabad
“Guide, Shreeyash College of Engineering &Technology, Aurangabad
®H.0.D. Civil Shreeyash College of Engineering &Technology, Aurangabad
E-mail: *nehapatil44@gmail.com

Abstract—The basic concept of Performance Based Seismic Design
is to provide engineers with the capability to design buildings that
have a predictable and reliable performance in earthquakes. In
present study is an effort to understand performance based seismic
design approach. The two building model are considered having
symmetric rectangular and square plan building. Both the buildings
are analyzed by software SAP2000 vs.14. The pushover analysis in
that capacity spectrum method is used by SAP2000 vs.14 and then
capacity curve is finding out and performance point is calculated by
considering plot type as ATC-40 from that the capacity spectrum is
intersect with demand spectrum and performance point is calculated
in this case software uses the Procedure- B of ATC-40 [5]. The
capacity curve obtained by SAP2000 vs.14 analysis is used for
further analytical and graphical method because for the same
building model capacity curves become same. The analytical method
(i.e. Procedure- A) is performed for that procedure the excel
programming sheet is made by inserting formulae in logical manner
from that sheet performance point of building is calculated. For the
same building model the graphical method (i.e. Procedure- C) is
applied in that the capacity curve consider is same which is obtained
by software. The demand curve is reduces from 5 percent damped
response spectra to calculated reduced damped spectra and it
represent graphically and the performance point is calculated by
graphical iterations. In this way the performance point of the
building is calculated by three methods and which method is
advantageous for researchers with limitations and scope of each
procedure are discus.

1. INTRODUCTION

Severe earthquakes occur relatively infrequently. Although it
is technically possible to design and construct buildings for
these earthquake events, it is generally considered
uneconomical and unnecessary to do so. The seismic design is
performed with the an-ticipation that the severe earthquake
would cause some damage, and design a seismic philosophy
on this basis has been developed over the years. The goal of
the seismic de-sign is to limit the damage in a building to an
acceptable level. The buildings designed with that goal in
mind should be able to resist minor levels of earthquake
ground motion without damage, resist moderate levels of
earthquake ground motion without structural damage, but
possibly with some non-structural damage, and resist major

levels of earthquake ground motion without collapse, but with
some structural as well as non-structural damage.

Capacity Curve: The plot of the total lateral force V, of a
structure against the lateral deflection d of the roof of the
structure.

I
L4

Sew ve S

Spectral Acceleration, Sa

Spectral Displacemeant - Sa

Fig. 1. Capacity Curve

Demand curve: The plot of spectral acceleration (Sa) Vs.
Time Period(T).
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Fig. 2. Demand curve

Performance Point and Levels: It is an intersection point of
Capacity curve and Demand curve. From performance point
the performance of the structure is checked against
performance level as mention below.
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Fig. 3: Performance point and levels

2. METHODOLOGY

2.1 Description of Building

In the present work, rectangular G+5 and square G+3 storied
RC building with story height 3m and 3.75m respectively in
zone 3 considered for this study. The column and beam size
for rectangular building is 0.35x0.35 and 0.25x0.35 and for
square building is 0.35x0.35 and 0.4x0.5 in m. Slab Thickness
is0.12m

Live load on all floors is 4 kN/m? Live load on roof is 1.5
kN/m?. Floor finish is 2 kN/m% Water proofing on roof with
open access on roof is 2 kN/m% Density of concrete is 25
kN/m?. Zone factor for zone 1V is 0.24 (As per IS 1893 part I:
2002). Importance factor of buildings is 1.5 (As per IS 1893
part I: 2002). Response reduction factor is 5 (As per 1S 1893
part I: 2002). Structural behavior Type- B.
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Fig. 4: Plan of the 6 Storey Rectangular Building and 4 Storey
Square Building respectively.

2.2 Procedure: For finding the performance point procedures
of ATC-40 are used that include Procedure- A, Procedure- B
and Procedure- C. Procedure- A is analytical method,
Procedure- B is software based method and Procedure- C is
graphical method. The generalized steps of all these
procedures are used from ATC-40 for this study.

Analytical Model (i.e. Procedure- A)

Model in which results obtained by arranging formulae in
logical manner and developing excel sheet program.

Analytical Model (i.e. procedure- C)

Model in which results obtained by plotting graph on graph
sheet by hand.

3. OBSERVATION

3.1 Computational Analysis (i.e. Procedure- B)
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Figure 5: Capacity- Demand Spectrum for Rectangular Building
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Figure 4.2.2.4: Capacity- Demand Spectrum for Square Building
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3.2 Analytical Analysis (i.e. Procedure- A)

Table 1: Procedure- A Excel sheet of Rectangular Building

CALCULATION OF PERFORMANCE POINT BY USING PROCEDURE-A OF ATC40
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Table 2: Procedure- A Excel sheet of Square Building
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3.3 Graphical Analysis (i.e. Procedure- C)

Figure 7: Performance Point by Graphical Iteration for

Procedure- C
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Figure 8: Performance Point by Graphical Iteration for

4. RESULTS

Procedure- C of Square Building

Table 4.12: Performance point by Procedure-
A, B and by Procedure- C

Rectangular building

Square building

Perfor_mance Sa sd sa sd
point
Procedure- B ]0.107g 0.062m 0.23¢g 0.140 m
Procedure- A [0.1849g [0.0697 m ]0.2318g |0.0637 m
Procedure- C  ]0.182g 0.0712m |0.23g 0.0624 m

5. CONCLUSION

The following conclusions were made by this study:

1. The results obtained by Procedure- B (i.e. by software
analysis) and by Procedure-A are nearly equivalent with
difference of results is less than 1% but results obtained
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by Procedure- B and by Procedure- C are of 2.5% shows
that Procedure-A and Procedure- B gives same results.
Hence the conventional software package based on
Procedure- B is found to be performing satisfactorily.

2. A very small difference is found in the results obtained
from SAP2000 vs.14 and Excel Sheet program of
Procedure- A (i.e. less than 1%). This is due to the fact
that SAP2000 vs.14 is based on Procedure- B. In
Procedure- B, a simplifying assumption is made. That is
post vyield slope remains constant is made. This
assumption is concluded to be the source of this
difference.

3. The results of all Procedures are nearly same so that
validate the results of one method with other two
methods. Because all the procedure gives results in the
range of 2.5%.

4. By checking the accuracy of calculated performance
points with Excel Program Sheet it is clear to say that
Procedure- B and Procedure- A is more accurate and the
order of accuracy is Procedure-B > Procedure- A >
Procedure- C.

5. For better understanding capacity spectrum method
required to study minimum two procedures. So that helps
the researchers to raise the confidence about results.

6. The Excel Sheet Program made for Procedure- A reduces
the too much complications, calculations, iterations and
interpolation work so it save the time of user and this
program is validate by other two procedures for both the
building.

7. In this study, capacity and demand curve intersected in
between immediate occupancy and life safety, and hence
building experienced moderate damage.
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