Arun R. et al.; International Journal of Advance Research, Ideas and Innovations in Technology

=/ »= | INTERNATIONAL JoURNAL OF

/7 | Aovance ReseArcH, IpEAs Anp
IBARIIT) InnovAaTiONs IN TECHNOLOGY

ISSN: 2454-132X

Impact factor: 4.295
(Volume 5, Issue 2)
Available online at: www.ijariit.com

Seismic base shear variation between regular and irregular RCC
structure in various zones by STAAD.PRO

R. Arun K. Suhana L. Saicharan Reddy
arun6492@gmail.com kutagollasuhana@gmail.com lakkasanicharan1234@gmail.com
Sir Vishweshwaraiah Institute of Sir Vishweshwaraiah Institute of Sir Vishweshwaraiah Institute of
Science and Technology, Science and Technology, Science and Technology,
Madanapalle, Andhra Pradesh Madanapalle, Andhra Pradesh Madanapalle, Andhra Pradesh
ABSTRACT

Multistorey structures are frequently caused by the earthquake by the scarcity of provision. Earthquake often occurs on zone 4
and zone 5 region due to lack of remedies building cannot be elevated beyond the certain height. This present study was done
base shear variation between regular and irregular configuration informs of the various zone such as zone I, zone 111, zone
1V, & V various soil conditions such as Medium, Soft, Hard respectively. So, such preliminary data were considered to get
better performance of buildings as well as two designs were done such as manual design & software design by Staad.pro.
Eventually, base shear performance was found for between different zone region and soils respectively. This SLA was assumed
out by considering different seismic zones & soils. As per data, ACP was done for Regular & Irregular structure to get a view
of the plan.
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1. INTRODUCTION

Earthquake means the sudden vibration of the earth which is caused by naturally or manually. We know that different type of
vertical irregularities buildings is used in modern infrastructure. During an earthquake, the building tends to collapse. This is
mainly due to discontinuity in geometry, mass and stiffness. This discontinuity is termed as Irregular structures. So vertical
irregularities are one of the major reasons for failures of structures during earthquakes. In the planning stage of vertical
irregularity due to some architectural and functional reasons. The irregular building can’t be avoided during the construction may
due to space requirement in the construction field so the tall structure has more demand. In recent days the tall structure has more
demand for the construction. The structural must withstand against a lateral force acting on the structure due to the wind load
another natural calamity so in this project, the comparative studies are done for the various zones by providing the required size of
the columns and beams by following Indian standards. If this analysis is not proper means the effect of the earthquake may cause
the structural collapse and life of people may spoil. So it may cause homeless to common people. So structure should be design in
a proper way.

1.1 Concept of Regular and Irregular Configuration

To perform well in an earthquake a building should possess four main attributes namely simple and regular configuration and
adequate lateral Strength, stiffness and ductility. Buildings having simple regular geometry and uniformly distributed mass and
stiffness in the plan as well as elevation, suffer much less damage than buildings with an irregular configuration. A building shall
be considered as irregular for the purposes of this standard if at least one of the conditions are applicable as per IS 1893
(part1):2002.

1.2 Linear Static Procedure

The linear static procedure of building is modelled with their linearly elastic stiffness of the building. The equivalent viscous
damps the approximate values for the lateral loads to near the yield point. Design earthquake demands for the LSP are represented
by static lateral forces whose sum is equal to the pseudo lateral load. When it is applied to the linearly elastic model of the
building it will result in design displacement amplitudes approximating maximum displacements that are expected during the
design earthquake. To design the earthquake loads to calculate the internal forces will be reasonable approximate of expected
during to design earthquake.
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2. LITERATURE REVIEW

Ravindra N. Shelke et.al [1] The effects of various vertical irregularities on the seismic response of a structure. Concluded that,
base shear and lateral displacement with a height of the structure as the seismic intensity increases from zone-2 to zone-5 which
indicates more seismic demand the structure should meet.

Ravi Kumar C. M., et.al [6], (2012), To study two kinds of irregularities in the building models namely plan irregularity with
geometric and diaphragm discontinuity and vertical irregularity with setback and sloping ground. These irregularities are created
as per Indian Standard code, 1S 1893: 2002 (Part I). In the Oder to identify the most vulnerable building among the models
considered, the various analytical approaches are performed to identify the seismic demands in both linear and nonlinear way. It is
also examined the effect of three different lateral load patterns on the performance of various irregular buildings in pushover
analysis.

Mohammed Rizwan Sultan., et.al (2015), Dynamic Analysis of Multistory Building for Different Shapes®. The main objective of
this study is to grasp the behaviour of the structure in a high seismic zone and also to evaluate Storey overturning moment, Storey
Drift, Displacement, Design lateral forces. In this paper 15 storey-high building on four totally different shapes like Rectangular,
L-shape, H-shape, and C-shape is used as a comparison. The complete models were analyzed with the assistance of ETABS 9.7.1
version. And also, comparative Dynamic Analysis for all four cases has been investigated to evaluate the deformation of the
structure

3. PRELIMINARY DATA

Table 1: Preliminary data

Type of structure Residential building

Number of storey G+6

Story height Typical floor:4m,Ground floor:3.5m

Column Size Ground floor & First floor:300*500mm Above floors:300*450mm
Beam Size 250*400mm

Slab Thickness 150mm

Wall Thickness 230mm

Plan Area 22.5%22.5

Dead Load Manual & Software calculates

Live Load 4KN/m? at typical floor 1.5KN/m? on terrace
Floor Finish 1KN/m?

Wind Load As per 1S:875(part-3) — designed for wind load
Earthquake Load As per 1S:1893(part-1)-2002

Grade of concrete M 25

Grade of Steel Fe 415

Density of Concrete 25 KN/m3

Modulus of elasticity of Concrete | 25000 N/mm?

The density of brick masonry 18 N/mm?

Seismic Zone All Zones are considered

Zone factor (2) Based on the Zone type

Response reduction factor (R) SMRF =5

Average response acceleration Salg

Damping 5%

Soil type Hard, Medium & Hard.
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Fig. 1: Regular building 3-D view Fig. 2: Irregular building 3-D view
4. METHODOLOGY

Literature review

Preliminary data
collection

Manual calculation for
different zones

Regular Building Irregular Building
Design and Analysis Design and Analysis

Comparison of design
results

Calculation of Base shear
Using STAAD Pro.

Conclusion

Fig. 3: Methodology

5. BASE SHEAR CALCULATION BY MANUAL
5.1 Base shear calculation for Regular building under various zones

Table 1: Base shear calculation for Regular building under various zones

Story Zone 2 Zone 3 Zone 4 Zone 5

G.F 3.23283 5.172573 7.75908 11.63836
1 13.91931 22.27109 33.4069 50.11027
2 36.07516 57.72075 86.5817 129.8725
3 65.5354 104.8576 157.287 235.931
4 103.7246 165.9608 248.943 373.4141
5 150.6428 241.0305 361.548 542.3221
6 206.2899 330.0667 495.103 742.6547
Total 579.42 927.080013 1390.63 2085.943

Regular Building Under Various Zones

BASE SHEAR(KN)

f#gJJJ

FLOORS

Mzone2 Mzone3 Mzone4 Mzone5
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Fig. 4: Base shear calculation for Regular building under various zones
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5.2 Base shear calculation for irregular building under various zones

Table 2: Base shear calculation for irregular building under various zones

Story level Zone 2 Zone 3 Zone 4 Zone 5

G.L 2.888401 4.62152 6.932279 10.39842
1 14.09049 22.54515 33.81773 50.72659
2 32.93922 52.70364 79.05546 118.5832
3 59.83855 95.74328 143.6149 215.4224
4 94.70805 151.5354 227.3031 340.9547
5 137.5477 220.08 330.12 495.1801
6 188.3576 301.3771 452.0657 678.0986
Total 530.37 848.6061 1272.909 1909.364

a

FLOOR

4

5

IRRREGULAR BUILDING UNDER VARIOUS ZONES

6

Fig. 5: Base shear calculation for irregular building under various zones
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5.3 Base shear calculation for regular & irregular building under various zones

Table 3: Base shear calculation for regular & irregular building under various zones

Zone 2 Zone3 Zone 4 Zone 5
579.42 927.08 1390.63 2085.94
530.37 848.6 1272.909 1909.36

VARIATION BETWEEN REGULAR & IRREGULAR
BUILDING

BASE SHEAR(KN)

B REGULAR BUILDING

B [RREGULAR BUILDING
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Fig. 6: Base shear calculation for regular & irregular building under various zones
6. SOFTWARE CALCULATIONS
6.1 Base shear calculation for Regular building under various zones
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Table 4: Base Shear Calculation for Various Zones

Story ZONE 2 ZONE 3 ZONE 4 ZONE 5
G.F 41.206 65.93 98.895 148.342
1 105.751 169.202 253.803 380.705
2 248.633 397.813 596.72 895.079
3 451.676 722.681 1084.002 1626.033
4 714.879 1143.807 1715.71 2573.565
5 1038.243 1661.189 2491.784 3737.676
6 1421.768 2274.829 3412.243 5118.366
TOTAL 4022.156 6435.451 9653.157 14479.77

Regular building under various zones

G.F 1 2 3 4 5 6

FLOORS

BMZONE2 MWZONE3 MEZONE4 MEZONES

Fig. 7: Regular building Base Shear Calculation for various Zones

6.2 Base shear calculation for irregular building under various zones

BASE SHEAR(KN)

Table 5: Base shear calculation for irregular building under various zones

Story ZONE 2 ZONE 3 ZONE 4 ZONE 5
G.F 11.294 18.071 27.106 40.659
1 51.861 82.978 124.466 186.7
2 121.931 195.09 292.634 438.952
3 221.504 354.407 531.61 797.415
4 350.58 560.929 841.393 1262.089
5 509.16 814.656 1221.984 1832.975
6 1247.518 1996.028 2994.042 4491.064
TOTAL 2513.848 4022.159 6033.235 9049.854

IRREGULAR BUILDING UNDER VARIOUS
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Fig. 8: Irregular building Base Shear Calculation for various Zones
6.3 Base shear calculation for regular & irregular building under various zones

Table 6: Base shear calculation for regular & irregular building under various zones

Building Type ZONE 2 ZONE 3 ZONE 4 ZONE 5
Regular 4022.156 6435.451 | 9653.157 | 14479.77
Irregular 2513.848 4022.159 | 6033.235 | 9049.854

VARIATION BETWEEN REGULAR &
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Fig. 9: Base shear calculation for regular and irregular building under various zones

7. CONCLUSION
Structure failure during earthquakes in the past demonstrated effects and its consideration to avoid failure and ensure safety. In
this, the building was modelled and analysed in STAAD Pro, the maximum displacement and storey in X and Z directions were
taken.
o Manual analysis and analysis using software has given comparable results.
e Considering the above Inferences made in the analysis of Regular and Irregular Structure, it is concluded that Irregular
geometry shows less base shear and perform well during the effect of the earthquake.
o From Design Calculation and Manual Calculation, when Zone 3 is compared with Zone 2. Which is 62.6% more than 2 in
Regular and Irregular Structures in terms of base shear.
e From Design Calculation and Manual Calculation, when Zone 4 is compared with Zone 3. Which is 66.6% more than 3 in
Regular and Irregular Structures in terms of base shear.
e From Design Calculation and Manual Calculation, when Zone 5 is compared with Zone 4. Which is 66.6% more than 4 in
Regular and Irregular Structures in terms of base shear.
e When compared both regular and irregular configuration and the base shear value is more in the regular configuration. Because
of the regular structure has more dimension between the bays.
o When compared both regular and irregular configuration and the story drift value is more in the regular configuration. Because
of the regular has more dimension between the bays.
e The storey shear condition for considered G+6 regular and irregular building, the base shear is checked at every storey. This
says that the structure is not safe under various Zone condition. Hence shear walls, braced columns are necessary to be
provided. Hence story shear condition is checked for the G+6 Regular and Irregular building.

8. REFERENCES

[1] B. Gireesh Babu. (2017), Seismic Analysis and Design of G+7 Residential Building Using STAADPRO

[2] Naveen. G.M & Chaya.S.(2013), “STUDY ON REGULAR AND IRREGULAR BUILDING STRUCTURES DURING AN
EARTHQUAKE”

[3] J. P. Annie Sweetlin, R. Saranraj.(2016), Comparison of Displacement for Regular and Irregular Building Due To Seismic
Forces

[4] M.A. Qureshi & Nidhi Bhavsar.(2018), Comparison between Manual calculation and Software calculation of G+5 Building
Using Staad pro

[5] Hardik Desai & Taha. (2016), BASE SHEAR CALCULATION OF RCC STRUCTURE

[6] Prashanth.P & Anshuman.S.(2012), Comparison of design results of a Structure designed using STAAD and ETABS
Software

© 2019, www.1JARIIT.com All Rights Reserved Page | 858



file:///C:/omak/Downloads/www.IJARIIT.com

Arun R. et al.; International Journal of Advance Research, Ideas and Innovations in Technology
[7] Ravindra N. Shelke (2017) Seismic Analysis of Vertically Irregular RC Building Frames International Journal of Civil
Engineering and Technology (1JCIET) 8(1), January 2017, pp. 155-169.
[8] Krishna G Nair (2017) Seismic Analysis of Reinforced Concrete Buildings — A Review” International Research Journal of
Engineering and Technology (JET) e-ISSN: 2395 — 0056 VVolume: 04 Issue: 02 Feb — 2017.
[9] Elavenil S (2015) Analytical Investigation on the Performance of Steel Frame with Solid and Hollow Sections, Romanian
Journal of Social Sciences, Vol.1 No.1, pp 20-30.

© 2019, www.1JARIIT.com All Rights Reserved Page | 859



file:///C:/omak/Downloads/www.IJARIIT.com

