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ABSTRACT 

 
This abstract describes the results of an ETABS-based research evaluating the seismic performance of high-rise 

structures with brick and cement block infill walls. Considering the existence or lack of apertures in the infill walls, 

the study probably looks at the structural behavior of these structures under seismic stresses. The findings may help 

shed light on how the use of different building materials and wall layouts affects the seismic resilience of tall 

buildings. The findings indicate which infill wall materials are secure enough for use. When modeling a building, 

applying loads, or analyzing a structure's performance, ETABS is the program of choice. 
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I. INTRODUCTION 

 

1.1 GENERAL 

 

Between the main columns or frames of a building, there are typically "infill walls" that don't carry any 

weight. They keep the heat in, hide the mess, and make the place seem nice on the inside. Infill walls made 

of bricks, concrete blocks, glass, or metal panels may enhance a building's stability and performance. Infill 

walls provide several aesthetic benefits, including insulation, soundproofing, and a more aesthetically 

pleasing appearance. The fundamental structure of a building is not dependent on infill walls. 

Given their focus on enriching the existing built environment, infill projects need a meticulous approach to 

design and research. Typical design and analysis procedures include calculating the building's load capacity, 

creating a practical design that complements its setting, and doing structural analysis to ensure the 

structure's soundness and stability. It's a challenging job that demands a healthy dose of creativity, 

technological know-how, and good old-fashioned common sense. 

Infill walls provide structural support, insulation, and increased fire resistance, among other benefits. They 

might also help with spatial organization by serving as functional dividers in places where structural walls 

aren't required. A more versatile and interesting interior design is possible with infill walls. 

There are several critical applications for infill walls in high-rise buildings. They provide lateral stability, 

which helps the structure endure wind and seismic forces. This is especially important for the safety and 

stability of higher structures, which are more susceptible to these stresses. 

Infill walls help distribute vertical loads to prevent excessive deformation and provide uniform stress 

distribution throughout the building. 

II.  LITERATURE REVIEW 

 

• C.V.R. Murty et al. (2000), The paper presents the outcomes of cyclic tests conducted on reinforced 

concrete frames with infills, covering aspects such as stiffness, energy absorption, durability, and 

ductility. The arrangement of the columns is anchored, contributing to urban development. Masonry 

infills are widely favored for constructing multi-story structures, playing a significant role in 

enhancing cities. Furthermore, the paper outlines a structured design procedure for such buildings. 
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• Abhay guleria (2014) This article presents a case study that employs many different building plans 

(rectangular, C-shaped, L-shaped, and I-shaped) to analyze the structural behavior of a multi-story 

structure. We used ETABS to model and perform in-depth analysis on a reinforced concrete framed 

structure with 15 stories. After completing the structural study, this article calculates the highest shear 

pressures, bending moments, and largest storey displacement for each scenario and compares them. 

According to the results of the study, the overturning moment of each floor has a negative relationship 

to its height. More so, the mode shapes created by the dynamic analysis led to the conclusion that the 

deformation of an asymmetrical plan is larger than that of a symmetrical one. 

 

• Pushkar Rathod et al (2017) Seismic analysis allows for the design and construction of buildings 

that can withstand the large lateral movements of the earth's crust that occur during earthquakes. The 

flexible ETABS program allows the assessment of simple to highly complex structures in either static 

or dynamic environments. The analytical and design capabilities of this unified and effective tool 

range from simple 2D frames to state-of-the-art skyscrapers. Consequently, ETABS is one of the best 

structural software packages available today. 

 

III. OBJECTIVES 

 

• To evaluate the stiffness of the structure with and without opening in infill walls. 

• To study the performance of the structure on parameters like base shear, storey drift, storey 

displacement. 

IV. METHODOLOGY 

 

ETABS : ETABS is most commonly use software all over the world.  

Using ETABS software we will analyse the building with seismic analysis. Creating models: 

• In this step, we first bring in the necessary plan, either through auto cad or by hand-drawing grid 

lines to determine the exact measurements. 

• After the grid lines are drawn, the structural components, including beams and columns, are given 

their concrete and steel characteristics. 

• Next, sketch out the building's framework, such as its walls, ceiling, and floors. 

• Various loads, including as dead load, live load, and seismic load, are applied to the structure in 

order to define the load. 

• The outcome determines the sort of analysis used. Both static and response spectrum analyses are 

available. 

• The structural analysis is then completed automatically by software. 

• This project entails the construction of four distinct models, including a structure with brick infill 

walls and an opening, a structure with cement block infill walls and no opening, and a structure 

with brick infill walls and no opening. 

• Finally, we're examining the differences between the building's performance with and without 

openings in its brick and cement block infill walls. 
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DATA OF BUILDING 

 

Table 1 Data of building 

 

Height of storey 3m 

Area of building 40x60 feet 

Number of stories 10 

Grade of concrete M25 

Grade of steel Fe415 

Beam size 300X750 mm 

Column size 300X600 mm 

Slab thickness 150mm 

Wall thickness 230mm 

Seismic zone V 

Type of soil II 

Importance factor (I) 1.2 

Response reduction factor (R) 5 

Live load 2Kn/m2 

Floor finish 1.5 kn/m2 

 

V. RESULTS 

 

MODEL 1: BUILDING WITH BRICK INFILL WALLS WITH OPENING 

RESPONSE SPECTRUM ANALYSIS: 

Table 2- storey displacement building with brick infill walls with opening 

 

Storey Max. storey displacement in mm 

X direction 

10 0.289 

9 0.266 

8 0.24 

7 0.212 

6 0.182 

5 0.15 

4 0.119 

3 0.088 

2 0.059 

1 0.032 

P 0.01 

Base 0 
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Graph 1- storey v/s storey displacement of building with brick infill walls with opening 

Table 3 :-Storey drift building with brick infill walls with opening 

 

Storey Max. storey drift in mm 

X direction 

10 
0.000008 

9 
0.000009 

8 
0.00001 

7 
0.00001 

6 
0.00001 

5 
0.000011 

4 
0.00001 

3 
0.00001 

2 
0.000009 

1 
0.000007 

P 
0.000005 

Base 
0 
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Graph 2- storey v/s storey drift of building with brick infill walls with opening 

Table 4 :-Storey shear building with brick infill walls with opening 

Storey Max storey shear 

in KN 

X direction 

10 101.3945 

 101.4011 

9 246.7728 

 246.7786 

8 372.8264 

 372.8313 

7 480.5391 

 480.5433 

6 571.4882 

 571.4917 

5 647.4094 

 647.4124 

4 709.6159 

 709.6182 

3 758.546 

 758.5478 

2 794.0019 

 794.0031 

1 815.5466 

 815.5477 

P 821.3141 

 821.3149 

Base 0 

 0 
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Graph 3- storey v/s storey shear of building with brick infill walls with opening 

Table 5:-Storey stiffness building with brick infill walls with opening 

 

Storey Max. storey stiffness in 

kn/m 

X direction 

10 
7862453.548 

9 
17394128.43 

8 
24578681.957 

7 
30449830.059 

6 
35707139.622 

5 
40784866.717 

4 
45672791.804 

3 
51565775.908 

2 
59706202.757 

1 
38685801.599 

P 
82814368.988 

Base 
0 
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Graph 4- storey v/s storey stiffness of building with brick infill walls with opening 

MODEL 2: BUILDING WITH CONCRETE BLOCK WITH OPENING 

RESPONSE SPECTRUM ANALYSIS 

 

Table 6:-Storey displacement of building with bcc blocks infill walls with opening 

 

Storey Max storey 

displacement in 

mm 

X direction 

10 0.296 

9 0.273 

8 0.246 

7 0.217 

6 0.186 

5 0.154 

4 0.122 

3 0.09 

2 0.06 

1 0.033 

P 0.012 

Base 0 
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Graph 5 :-Storey v/s storey displacement of building with bcc blocks infill walls with 

opening 

Table 7:-Storey drift of building with bcc blocks infill walls with opening 

 

Storey Max. storey drift in 

mm 

X direction 

10 
0.000008 

9 
0.000009 

8 
0.00001 

7 
0.00001 

6 
0.000011 

5 
0.000011 

4 
0.000011 

3 
0.00001 

2 
0.000009 

1 
0.000008 

P 
0.000005 

Base 
0 
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Graph 6 :-Storey v/s storey drift of building with bcc blocks infill walls with opening 

Table 8:-Storey shear of  building with bcc blocks infill walls with opening 

 

Storey Max. storey shear 

in KN 

X direction 

10 103.2295 

 103.2361 

9 252.1205 

 252.1263 

8 381.2637 

 381.2686 

7 491.3789 

 491.3832 

6 584.4071 

 584.4107 

5 662.2044 

 662.2074 

4 725.8789 

 725.8813 

3 776.0345 

 776.0363 

2 812.5648 

 812.566 

1 834.7402 

 834.7413 

P 840.641 

 840.6417 

Base 0 

 0 
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Graph 7:-Storey v/s storey shear of building with bcc blocks infill walls with opening 

Table 9:-Storey stiffness of  building with bcc blocks infill walls with opening 

 

Storey Max. storey stiffness in 

kn/m 

X direction 

10 
7827666.96 

9 
17369020.98 

8 
24565742.636 

7 
30431213.837 

6 
35682874.078 

5 
40764295.795 

4 
45653360.358 

3 
51524339.805 

2 
59363553.056 

1 
39652854.251 

P 
82727774.869 

Base 
0 
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Graph 8 :-Storey v/s storey stiffness of building with bcc blocks infill walls with opening 

MODEL 3: BUILDING WITH BRICK INFILL WALLS WITHOUT OPENING RESPONSE 

SPECTRUM ANALYSIS 

 

Table 10:- storey displacement of building with brick infill walls without opening 

 

Storey Max storey displacement in x 

direction in mm 

X direction 

10 
0.251 

9 
0.23 

81 
0.207 

7 
0.182 

6 
0.156 

5 
0.129 

4 
0.102 

3 
0.076 

2 
0.052 

1 
0.029 

P 
0.011 

Base 
0 
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Graph 9:- storey v/s storey displacement of building with brick infill walls without opening 

 

 

 

Table 11:- storey drift of building with brick infill walls without opening 

 

Storey Max storey drift in x direction in 

mm 

X direction 

10 
0.000007 

9 
0.000008 

8 
0.000008 

7 
0.000009 

6 
0.000009 

5 
0.000009 

4 
0.000009 

3 
0.000008 

2 
0.000007 

1 
0.000006 

P 
0.000005 

Base 
0 
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Graph 10:- storey v/s storey drift of building with brick infill walls without opening. 

 

Table 12:- storey shear of building with brick infill walls without opening 

 

Storey Max storey shear in x 

direction in Kn 

X direction 

10 70.2029 

 105.5742 

9 216.7554 

 259.1029 

8 346.8161 

 392.3777 

7 458.833 

 506.3303 

6 554.4416 

 602.5598 

5 635.4656 

 682.8587 

4 703.4204 

 748.674 

3 758.9638 

 800.6717 

2 802.1243 

 838.8889 
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1 835.1943 

 862.9935 

P 870.0611 

 870.062 

BASE 0 

 0 

 

 
 

Graph 11:- storey v/s storey shear of building with brick infill walls without opening 

 

 

Table 13:- storey stiffness of building with brick infill walls without opening 

 

Storey Max storey stiffness in x 

direction in kn/m 

X direction 

10 
5070925.267 

9 
11210797.243 

8 
15693564.747 

7 
19233739.248 

6 
22323953.282 

5 
25327738.181 

4 
28627334.341 

3 
32612833.172 

2 
37957779.627 

1 
45643621.119 

P 
82632772.096 

Base 
0 
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Graph 12:- storey v/s storey stiffnessof building with brick infill walls without opening 

 

MODEL 4: BUILDING WITH CONCRETE BLOCKS INFILL WALLS WITHOUT  OPENING 

RESPONSE SPECTRUM: 

 

Table 14:-Storey displacement of building with concrete blocks infill walls without opening 

 

Storey Max displacement in x 

direction in mm 

X direction 

10 
0.257 

9 
0.235 

8 
0.212 

7 
0.186 

6 
0.16 

5 
0.132 

4 
0.105 

3 
0.078 

2 
0.053 

1 
0.03 

P 
0.011 

Base 

 

 

 

 

0 
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Graph 13:-Storey v/s storey displacement of building with concrete blocks infill walls 

without opening 

Table 15:-Storey drift of building with concrete blocks infill walls without opening 

 

Storey Max storey drift in x direction in mm 

X direction 

10 
0.000007 

9 
0.000008 

8 
0.000009 

7 
0.000009 

6 
0.000009 

5 
0.000009 

4 
0.000009 

3 
0.000008 

2 
0.000008 

1 
0.000006 

P 
0.000005 

Base 
0 
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Graph 14:-Storey v/s storey drift of building with concrete blocks infill walls without opening 

 

Table 16:-Storey shear of building with concrete blocks infill walls without opening 

 

Storey Max storey shear in x direction 

in kn 

X direction 

10 71.4983 

 107.6157 

9 221.4577 

 264.7178 

8 354.4947 

 401.0467 

7 469.037 

 517.572 

6 566.7863 

 615.9584 

5 649.632 

 698.0637 

4 719.142 

 765.3868 

3 775.9912 

 818.6119 

2 820.1955 

 857.7646 
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1 854.0736 

 882.4815 

P 889.7554 

 889.7563 

Base 0 

 0 

 

 

 
 

Graph 15:-Storey v/s storey shear of building with concrete blocks infill walls without 

opening 

Table 17:-Storey stiffness of building with concrete blocks infill walls without opening 

 

Storey Max storey stiffness in x 

direction in kn/m 

X direction 

10 
5058957.674 

9 
11208283.767 

8 
15694868.923 

7 
19236043.045 

6 
22326299.341 

5 
25330170.204 

4 
28630439.138 

3 
32617156.376 

2 
37963267.829 

1 
45643539.904 

P 
82634542.002 

Base 
0 
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Graph 16:-Storey v/s storey stiffness of building with concrete blocks infill walls without   

opening 

VI. CONCLUSION 

 

• The construction's analysis reveals that the opening in the concrete block and the brick wall 

have moved. The concrete block is more likely to move than the brick in this scenario. The 

concrete block retains its superiority in value even when there is no hole in it, because of its 

greater density. 

• The values for the storey drift of the brick wall and the concrete block are the same in both the 

with-openings and without-openings situations. 

• When comparing concrete (CC) block walls to brick walls, concrete (CC) block walls have 

greater shear values in both the opening and non-opening scenarios when assessing building 

storey shear. 

• Cement blocks with and without apertures have greater values on lower floors in terms of 

stiffness, but these values drop as the number of stories in a building grows. 
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