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Abstract: L-shape and U-shape buildings are more functional for natural light and fresh air, and the best architectural 
view[4].  Hospitals, schools, offices, and commercial buildings are normally made L-shape and U shape in Nepal [10]. As per 
the Indian and Nepal building code, it is mandatory to make the seismic joint in irregular buildings i.e. L-shape and U-shape 
buildings [1]. However, in this research work, the study was made for the effectiveness of shear walls and Reinforce concrete 
bracing systems in an irregular building in comparison with regular bare frames [7]. Response spectrum analysis and time 
history analysis were performed using ETABS software based on IS code for this study [1], [23], [19]. Eleven different models 
(Rectangular, L-shape, and U-shape building) having floor area constant were taken for this analysis. In an analysis, we assume 
that all model areas located in seismic zone V as per Indian code and soil type-II were taken. Finally, an earthquake load was 
for different cases of bare frame, shear wall, and bracing system. Lateral displacement; inter-story drift, Story stiffness, 
overturning moment, and base shear were calculated in all the cases. Finally, the result showed that L-shape and U-shape 
buildings with shear wall and bracing system at corners have 0.11 timeless displacement and 0.12 times drift than rectangular 
bare frame building structures. Similarly 1.78 times more story stiffness, story shear, over toning moment than rectangular 
bare frame building structure. Among this study, it is concluded that the U-shape having a shear wall at the corner has better 
seismic performance than other model buildings. L-Shape and U-shaped building having a Shear wall or Reinforce concrete 
bracing system at the corner has better seismic performance than the bare frame rectangular building. 
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1. INTRODUCTION 

Nepal is a highly earthquake-prone zone. Therefore, it is difficult to make buildings in irregular shapes as per Indian [1] and 
Nepalese building cords [5]. The population is increasing at an alarming rate everywhere in Nepalese city so the available land 
space in such centers is limited to overcome this problem some time we need to build irregular plan building likewise L-shape 
plan or U-shape plan. Mainly Hospital School, University Office and multistory commercial building built in plan irregular 
shape Seismic join in L-shape and U-shape block is mandatory as per Indian stander building code [1]. To overcome this 
problem this study is most important. This sturdy help to overcome the above problem. 

1.1 Objective of the Study 

To determine seismic performance of RC frame regular and irregular plan building by using finite element method-based 
software.  

2. Modeling of the Building 

All models (i.e. Rectangular, L-shape, and U-shape buildings) have the same plinth area, beam size, column size, and story 
height. All models were made bear frame, shear lock at every corner, and RC bracing at every corner respectively. As shown in 
the below fig., the original size of the building ware taken 30mX25m floor area and a total 13.5 height in four-story. The entire 
model was modeling in ETABS 2017 Version 17.0.1. For this seismic analysis. 
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Fig. 1 Plan -Bare frame only in a rectangular 

building 
Fig. 2 3-D of Bare frame only in a rectangular 

building 

  
Fig. 3 Plan - Rectangular building with a corner 

shear wall 
Fig. 4  3-D of Rectangular building with a corner 

shear wall 

  
Fig. 5 Plan - Rectangular building with corner 

RC bracing 
Fig. 6   3-D of Rectangular building with corner RC 

bracing 

  
Fig. 7  Plan - L-shape bare frame only building Fig. 8  3-D of L-shape bare frame only building 
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Fig. 9  Plan - L-shape building with the constant 
corner shear wall 

Fig. 10  3-D of L-shape building with the constant 
corner shear wall 

  
Fig. 11 Plan -L-shape building with the corner 

shear wall 
Fig. 12 3-D of L-shape building with the corner 

shear wall 

  

Fig. 13  Plan -L-shape building with bracing at 
the corner 

Fig. 14  3-D of L-shape building with bracing at 
the corner 

  
Fig. 15  Plan - U-shape building only bare Fig. 16  3-D of U-shape building only bare 
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Fig. 17  Plan - U-shape building with constant 

shear lock 
Fig. 18  3-D of U-shape building with constant 

shear lock 

  
Fig. 19  Plan - U-shape building with shear Fig. 20  3-D of U-shape building with shear 

  

Fig. 21  Plan - U-shape building with bracing at 
the corner 

Fig. 22   3-D of U-shape building with bracing at 
the corner 

 
2.1 Assumptions of building design criteria  

Assumptions 

For this sturdy work, some important assumption made taken which mention below: 

 Important Factor (I): 1.5 

 Zone V, (Z): 0.36 

 Response Reduction Factor (R) =5  

 Damping = 0.05  

 The structure was a special RC moment-resting frame (SMRF) 

 IS code 1893-2002 considered, Limit state 

Design Loads Considered (IS: 875 (Part 1) -1987, IS: 875 (Part 2) -1987, IS: 875 (Part 3) -1987). For all model. 
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3. Method of Analysis  

To make a structure more earthquake-resistant we have to identify the weaker portion of a structure before the structure was 
built. Seismic analysis was dependent on the calculation of the response of building structures under an earthquake. Several 
types of analysis methods and tools were developed for the safety assessment of the building structure. In this sturdy work, 
the Response spectrum method and Time history analysis method were used for the analysis.   

4. RESULT  

  

Figure 23 Sturdy of the maximum displacement 
due to response spectrum analysis. 

Figure 24 Sturdy of the maximum displacement 
due to time history analysis. 

  

Figure 25 Study of maximum story drift due to 
Response spectrum analysis. 

Figure 26 Study of maximum story drift due to 
time history analysis. 
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Figure 27   Study of maximum story drift  due to 
Response spectrum analysis 

Figure 28  Study of maximum story drift  due to 
Time history analysis 

 

  

Figure 29 Study of maximum story shear due to 
static analysis. 

Figure 30   Study of maximum story shear due 
to time history analysis. 

  

Figure 31 Study of maximum story overturning 
moment due to response spectrum analysis. 

Figure 32 Study of maximum story overturning 
moment due to time history analysis. 
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Comparison of all building model 

Table 5.4 Comparisons of all Rectangular, L-shape and U-shape Building Models 

Anal
ysis  BFR SWR X-BR BFL 

SWC
L 

SW
L X-BL 

BF
U 

SWC
U SWU 

X-
BU 

Displacement Comparisons with Rectangular Bare Frame Building. 
Response 
spectrum 
analysis 1 0.22 0.48 1.54 0.29 

0.2
0 0.49 

1.4
4 0.69 0.16 0.47 

Time history 
analysis 1 0.16 0.49 1.21 0.19 

0.1
9 0.46 

1.2
0 0.62 0.11 0.35 

    
          Drift Comparisons with Rectangular Bare Frame building. 

Response 
spectrum 
analysis 1 0.44 0.48 1.40 0.31 0.21 0.46 1.24 0.74 

0.1
4 0.31 

Time history 
analysis 1 0.45 0.46 1.09 0.20 0.19 0.42 0.99 0.65 

0.1
2 0.29 

Stiffness Comparisons with Bare frame Rectangular Building 
Response 
spectrum 
analysis 1 3.82 1.94 1.03 3.63 5.17 2.44 0.83 1.71 

1.7
8 3.20 

Time history 
analysis 1 3.82 1.94 1.03 3.62 5.17 2.44 0.83 1.71 

1.7
8 3.20 

Base Shear Comparisons with rectangular Bare Frame Building 
Response 
spectrum 
analysis 1 1.08 1.05 1.06 1.15 1.15 1.06 1.10 1.20 

1.2
0 1.09 

Time history 
analysis 1 0.82 1.08 1.01 1.26 1.32 1.12 1.07 1.23 

1.3
4 1.25 

    
          Overturning Moment Comparisons with Bare frame Building 

Response 
spectrum 
analysis 1 1.06 1.02 1.03 1.13 1.15 1.06 1.05 1.14 

1.2
1 1.10 

Time history 
analysis 1 1.11 1.04 1.03 1.16 1.20 1.09 1.06 1.17 

1.2
5 1.14 

 

5. CONCLUSION 

Response spectrum analysis and time history analyses of the earthquake-resistant structure were performed satisfactorily. 
The study ware conducted for regular and irregular eleven different models. 

From the above sturdy show, that the shear wall placed at every corner of the building shows the better seismic response to 
another model. Due to box action, all the corner walls interconnect and resist the force of each other.  

 The displacement was 0.11 times less in the shear wall or bracing at the corner in L-shape and U-shape buildings than 
that of a rectangular bare frame building. 

 The drift was 0.12 times less in the shear wall or bracing at the corner in L-shape and U-shape buildings than that of a 
rectangular bare frame building. 
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 The story stiffness was 1.78 times more in the shear wall or bracing at the corner in L-shape and U-shape buildings 
than that of a rectangular bare frame building. 

 L-shape and U-shape buildings with the shear wall or bracing at the corner have 1.34 times increased story shear and 
1.25 times increased overturning Moment than regular rectangular bare frame buildings. However, overall seismic 
performances of L-Shape and U-Shape buildings with the shear wall or bracing at every corner building have better 
than that of regular rectangular bare frame buildings. 

5.1 Recommendations 

Different assumptions and limitations have been adopted to simplify the modeling of the proposed structures. Thus, all the 
factors that may influence the behavior of the structures should consider in the modeling. The following recommendations 
made future studies to obtain the actual results. 

For the present study, the analyses were performed for only rectangular; L-Shape, and U-shaped buildings with a constant 
floor area. Further investigation should make for different shapes and sizes of buildings. 

 Since the analysis was performed for only one type of shear wall, further investigation should be made for different 
types of shear walls. 

 Only the RC X-bracing type of braces was used in this analysis work, further investigation should make for different 
types of bracing systems. 

 For the comprehensive design, the soil-structure interaction should not be ignored in high-rise buildings if 
underneath soil is soft. Hence, the study of dynamic analysis of high-rises should be carried out including soil 
interaction. 
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