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Abstract - Diagrids structures have evolved as an effective 
and innovative form used in the present decades. Diagrid 
buildings have grids employed in a diagonal manner and have 
gained popularity in tall structures as they have higher 
structural efficiency & decorative attributes. Very few research 
works have been performed examining on the behavior of 
structures and its performance under dynamic loads. 
In this study, a G+50 storey structure with tubular diagrid 
configuration is used with modelling done in ETABS and a 
non-linear type of investigation is performed on the different 
models having varied angles along the height of the structure. 
Also the building is situated in zone III and medium soil is used. 
From the analysis, various diagrid angles used in the structure 
are assessed for different parameters of earthquake and 
results are studied. 
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1. INTRODUCTION 

 
It is very much important to make the developing design 
strategies in the present days for the tall buildings systems 
to make sure it uses a minimum amount of the structural 
material. By this reduction in the material consumption, we 
can contribute for constructing the sustainable built 
environments, and also to save the limited resources which 
are significant. The amount of material required i.e. the 
structural material, which resist the lateral loads will 
increase considerably as height of the building increases due 
to the premium for height. Nowadays, because of the high 
cost of the land and also because of faster growth of urban 
population, there is very much pressure on the limited space 
which have influenced the domestic development of the city. 
Due to all these reasons, the tall structures are emerging 
rapidly. As we know, these tall structures are constructed 
comparatively to resist the lateral loads. We know that there 
are many moment resisting systems, out of which diagrid 
structures have been chosen for the present study. 

 
The emergence of tall structures with diagrids came into 
existence in the late 1960’s, but it is developed and widely 
used more recently. In the tall buildings, the diagrids, i.e. the 
diagonal members are positioned in the exterior of the 
building, which reduces the lateral forces and also it 

decreases the shear force and moment in the interior beams. 
The major difference that is observed when compared to 
conventional building is that, in conventional building there 
will be number of vertical columns, but in case of diagrids, 
vertical columns are replaced by the inclined columns i.e. the 
diagonals. There are many diagrids structures around the 
world. 

 

2. LITERATURE REVIEW 
 
Kyoung Sun Moon (2008) studies the stiffness based 
design and the characteristics of the diagrid buildings. He 
considered the diagrid structures which are 40 stories, 50 
stories, 60 stories, 70 stories and 80 stories. The diagonals 
were placed at various angles with gradually change in the 
angles along the height of building. This is done to determine 
the optimum angle for individual structure with difference in 
height and also to observe the potential of the structure of 
diagrids with change in angles. In the result part, it is seen 
that, in the region 60º to 70º, the optimum angle was 
determined, and the aspect ratio is seen to be within the 
range of 4 to 9.  

Kiran Kamath, et.al (2016) one of the seismic analysis is 
nonlinear pushover analysis. To know the performance of 
diagrids, this study has been made. Circular shape models 
are considered in this paper which has the aspect ratio H/B 
that is, height /base, ranging from 2.67 to 4.26. The angles 
used are 54ᴼ, 78ᴼ and 71ᴼ for external bracings in this 
condition. At 12m height, the base width is constant and the 
structure height is altered accordingly. For modeling the 
nonlinear response of components, FEMA 356 procedures 
are used in which moment curvature relationship is 
explained, and plastic hinge which is used for modeling is 
based on this relation. There is increase in the aspect ratio 
for 71ᴼ angled model base shear as taken in this study. 
 

2.1 Objectives 
 

1. To know the behaviour of tubular steel structures 
with variable angled “diagrid” in comparison with 
the tubular steel structure. 

2. Study is done for Steel tubular structure provided 
with diagrids of different angles i.e., 45º, 60º, 70º. 
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3. The Analysis is done using equivalent static method 
using IS 1893-2002 and dynamic time history 
analysis using ETABS for high seismic zone.  

4. Efficiency of tubular steel structures with respect 
the base shear, displacement, drift are found out for 
all geometric configurations. 

5. The influence of applying the diagrids on behavior 
of tall tubular steel structures is briefed using the 
obtained results, by concluding the optimum angle 
of diagrid used for tall tubular steel structures. 

 

3. Modelling 
 

The modeling and analysis is done for all four models using 
ETABS software, the analysis is done by considering seismic 
zone III. Tubular steel model is being compared with tubular 
diagrid structures. And also comparison is done among the 
tubular diagrid models to know the optimum angle. 

 

 

Fig -1: Plan of Tubular Steel building 

 
 

Fig -2: Plan of Tubular Diagrid building with 45º Angle 

 

 
 

Fig -3: Elevation of Tubular Diagrid Structure with 45º 

Angle 

 

 
 

Fig -4: Plan of Tubular Diagrid Structure with 60º Angle 

 

 
 

Fig -5: Elevation of Tubular Diagrid Structure with 60º 

Angle 
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Fig -6: Plan of Tubular Diagrid Structure with 75º Angle 

 

 
 

Fig -7: Elevation of Tubular Diagrid Structure with 75º 

Angle 

 

3.1 Modelling Of Building Frames 

 
Four different building models are taken and analyzed under 
the seismic zone III. The four models are as follows 

 
1. Model 1- tubular steel structure 
2. Model 2- diagrid structure with 45º 
3. Model 3- diagrid structure with 60º 
4. Model 4- diagrid structure with 75º 

3.2 Description of Analytical Model 

 
The general geometric details and structural details such as 
dimensions of the structural members, material properties, 
load intensities and seismic data considered in the modelling 
are as follows 
 

Table -3.1: Details of the Building 

 

 

Table 3.2: structural members of the building 
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Table -3.3: Material Properties of the Building 
 

 
 

Table -3.4: Assumed Load Intensities 

 

 
 
4. Results and Discussion  
 
Find the results for lateral displacements, storey drift, shear 
force, bending moment axial force. Then compare the result 
to recognize the effective system between provided different 
bracings systems under zone IV. Resulting tables and graphs 
are obtainable to find efficient bracings system under 
following as. 

4.1 Lateral Displacement 
 

It is seen that for all the models the maximum value of 
displacement is found to be in the top storey. Compared to 
rest of the models, the model which has angle of diagrid 60ᴼ 
has lesser displacement values. 

 

 

 

 

 

 

 

 

Table 4.1: Displacement Values 
 

 

 
 



          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 04 Issue: 06 | June -2017                     www.irjet.net                                                                p-ISSN: 2395-0072 

 

© 2017, IRJET       |       Impact Factor value: 5.181       |       ISO 9001:2008 Certified Journal       |      Page 1037 
 

 

Fig -4.1: Displacement for Different Models  
 

4.2 Storey Drift 
 

The results of drifts are extracted for all the models and 
graph has been plotted below. It is found that, for model 4 
the drift value is lesser. As per IS 1893-2002 the criteria for 
story drift that is .004 times the height of the story is 
satisfied. 

Table 4.2: Drift Values 
 

 

 

 

 

Fig -4.2: storey drift for Different Models  
 

4.3 Time Period 
 
As smaller the time period, the higher is the frequencies in 
the structure. Thus, the model 1 has higher time period 
which reflects on the stiffness of the components. Model 3 
has lesser time period and it is subjected to reduced 
vibration. 
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Table 4.3: Time Period 

 

 

Fig -4.3: Time Period for Different Models 

 

4.4 Base Shear 
 
From the below table of base shear we can observe that 
different values are obtained for each models and model 4 
gives the lesser base shear value. 
 

Table 4.4: Base Shear 
 

BASE SHEAR 

MODEL 1 MODEL 2 MODEL 3 MODEL 4 

6196.41 6224.31 6172.33 6120.35 
 

 
 

 
 

Fig -4.4: Base Shear for Different Models 
 

 

5. CONCLUSIONS  
 

1. The concept of using steel bracings is one of the 
useful concepts to increase the strength of the 
structure. 

2. After the application of bracings to the building 
frame, lateral displacement and storey drift is 
decreases. 

3. The maximum lateral displacement found within 
the permissible limit as specified by code (IS: 1893- 
2002(Part-1)) in both static and dynamic analysis, 
after the application of X bracing and the shear wall. 

4. The maximum lateral displacement found within 
the permissible limit as specified by code (IS: 1893- 
2002(Part-1)) in both static and dynamic analysis, 
after the application of X bracing and the shear wall. 

5. Storey drift will maximum at the soft storey level. 
6. Use of X bracing is efficient in resisting lateral 

displacement and storey drift compared to other 
specified bracings. 

7. When two soft storeys are present in a building at 
different levels than the displacement and storey 
drift will be higher in this case compared to building 
with one soft storey. 

8. Steel bracings reduce flexure and shear demands in 
beams and flexure demands in columns when 
compared to unbraced frame. 

9. Base shear for all the models are fairly same except 
model. 

10. The soft storey in RCC framed structure is avoided 
but if that is necessary then it should be provided 
on ground storey of the structure and not at top of 
the structure. 

 

 
 

TIME PERIOD 

Mode Model 1 Model 2 Model 3 Model4 

1 5.943416 3.719709 3.275062 3.952147 

2 5.861811 3.717983 3.272548 3.940478 

3 3.673473 0.843878 1.080902 1.931211 

4 1.947602 0.796284 0.842964 1.233793 

5 1.918011 0.795415 0.841571 1.22813 

6 1.222897 0.364268 0.412638 0.664014 

7 1.117002 0.363784 0.411816 0.66032 

8 1.097695 0.281572 0.3607 0.6451 

9 0.786024 0.234122 0.278028 0.465082 

10 0.771293 0.233774 0.277399 0.462128 

11 0.731744 0.172266 0.216976 0.388256 

12 0.602318 0.171985 0.209701 0.357368 
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