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ABSTRACT
Diagrid and braced frame structural system are very popular in high rise
buildings and is opening new dimensions in buildings design, twisted, tilted and free
form have become possible with greater stability with the use of this system. Diagrid
system is more efficient than frame structure of columns and beams due to its
flexibility in designing the high rise building. Although it's not just geometry of the
diagrid structure with give it so much importance in high rise building but also
aesthetic appearance of structures. Diagrid and braced frame structure have
increased stiffness of high rise building to a great extent and here a comparative
study is made to review it in a better way that which system is more efficient. These
two kind of structures are compared for displacement, storey drift and base shear and
conclusion is made for the better suitability of different approach. By providing
diagrid triangulation in the periphery more space is brought into efficient use.
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1. INTRODUCTION

As in the modern world we are seeing giant structures which will mesmerize anybody, high
rise buildings are also one of them. Around the world we can see a rapid growth of multistory buildings construction in its full swing. In diagrid structure system diagonal member are
used to connect the beam and diaphragm and lateral loads and gravity loads are transferred by
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these members. Diagrid system have become very popular in the complex structures such as
curved shape. With the use of diagrid conventional vertical column are not in use and
diagonal elements use is rapidly increasing. However different parameters involved in diagrid
system needs to figure out to give the structure better optimization, such as optimal angle of
diagonal member. A diagrid system in any high rise building can be analysed for many things
such as for different angle of diagonal elements or a comparative study between conventional
frame structure building by moment resisting frame building, shear wall position in building
at different places to study the structure.

Figure. 1 Isometric View of Diagrid building

In addition, by eliminating the most of the columns except the core columns, a huge
amount of structural material is saved and it provide economy to the project. Indeed, the
efficiency of the diagonal members makes the total number of interior columns less, and
which allow more free space for the architect to design the things. This approach is much
preferred by architects and designers as compare to braced frame system.

2. MODEL DESIGN APPROACH

Total six model are made in three sets, Set A, Set B, Set C. Each set is having two model of
diagrid structure type and braced tube type. Set A models of both diagrid and braced tube is
of G+48 storey having 12 modules of height 15.64m each. Each module consists of 4 storeys
and each storey having height equals to 3.91m. The restriction in height is applied, so that the
angle of diagonal member can be maintained. Other two set of models are of G+32 and G+20
storey height having storey height 3.91m. Diagonal member angle is kept constant for all the
sets of model but change in density has been made in the Set B and Set C.

2.1. Model Description

1. Set A
Storey Height = 3.91
Number of storeys = G+48
Angle of diagonal member = 69°
Number of module = 12
2. Set B
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Storey Height = 3.91
Number of storeys = G+32
Angle of diagonal member = 69°
Number of module = 8
3. Set C
Storey Height = 3.91
Number of storeys = G+20
Angle of diagonal member = 69°
Number of module = 5
The beam and column used in both type of building is ISWB 550, ISWB 500, ISWB400
except built up column is used in the diagrid structure.

Figure. 2 Built up section

Since it requires a lot of strength to hold the structure with in the permissible limits for
diagrid structure so built up sections are the best option which we can use to adhere the
structure within limits.

3. METHODOLOGY

The diagrid structure are designed by opting different ways such as changing angle and
different sizing of the diagonal member may be used to analyse the structure. The
combinations of different elements such as shear wall with diagrid may be used for better
results. These different models are analysed on the Etabs or STAADPro software for lateral
displacement, storey drifts, shear force calculations and bending moments can be find out as
per requirements of the researcher. In this paper we have analysed diagrid and braced frame
structure for the lateral forces i.e. seismic and wind forces by the Etabs software for dynamic
analysis. The structure are assumed in zone 4 at Chandigarh and site condition is assumed to
be medium. The loading conditions are applied as per the codal provisions of IS 875(3):1987
for wind loading conditions and for seismic loading IS 1893:2002 is used.
The imposed load and dead load on the building has been taken as per the IS 875:2000(1)
and IS: 875:2000(2) of average value of 3.0KN/m 2 and the average dead load value is taken
as 4.0KN/m2 for the all structure models.
To find the responses of structure models seismic coefficient method is used. For this
design base shear is determined by below formula
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VB = Ah × W
where,
VB - Design base shear of building,
Ah - Coefficient of horizontal acceleration spectrum,
W - Weight of building utilised in seismic analysis
The Response spectrum analysis is used to do the dynamic analysis for the structures.
One of the important term that is used in the RSA system is scale factor which is find by
Scale factor = I g/2R × 0.8 × Static base shear/Response spectrum base shear
This scale factor is only require if base shear in dynamic analysis become more than 80%
of the static base shear. In that case it is applied and dynamic base shear is brought within the
limits.

4. RESULTS

The results for the different models are obtained for maximum displacement, storey drift and
these results are shown in the graphs
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Figure. 4 Maximum Storey Drift

For the displacement and drift due to seismic load are given as follow:Maximum lateral displacement should not be more than H/250, where H is the total
height of building and the maximum storey drift for the building should not exceed 0.004h i ,
where hi is the storey height of the building. Since storey height of all the models are same so
maximum storey drift limit is 0.01553 for all the models and maximum lateral displacement
for set A is 750mm, 500mm for set B and 312mm for set c models. Since all the results are
within permissible limits a better comparison can be made.

5. CONCLUSION

Since the use of diagrid structure system is very much in use in high rise buildings and this is
making it convenient to design and built the complex structures in modern days. Also the
braced tube structures have shown excellent resistant to the lateral displacements and storey
drifts. Although both structures values are under the maximum permissible limits but braced
frame structure results are much better for a luxury building because it will increase the
comfort conditions in the building but it involve a lot of structure materials as it has both
columns and cross bracing too whereas in diagrid structure, columns are only in the core of
the building and bracing are in the periphery of the building which leads to the costing of
building and building doesn't remain economic any more. So as far as costing or economy
will remain issue diagrid structure can fulfill all requirement of the permissible limits of
storey drift and lateral movement and will also provide lot of space to work in the building
since there will be no column excepts the core columns, whereas braced frame structure are
the convention frame structure which will restrain the lateral movements and storey drift and
brought them under permissible limits but simultaneously increase the cost of building.
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