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Abstract -  
The primary goal of this thesis is to investigate the dynamic behaviour of buildings, specifically diagrid and 

conventional frames, in seismic zone III. The parameters in both types of buildings are taken the same for 

comparison under the same seismic zone. The work will be completed by conducting (a) modelling of both building 

frames. (b) Building frame analysis with seismic parameters (c) Examine the results in terms of moments, stresses, 

and moments in the slab, forces, drift, deflection, and the economy. The results of the response spectrum analysis 

provide a more realistic behaviour of the structure response, and the diagrid structure is more effective in lateral 

load resistance. The following conclusions are drawn from a seismic and wind analysis of a conventional building 

with different shapes of diagrid building with equivalent plan area in seismic zone III. It was discovered in this study 

that the diagrid structure is more effective in lateral load resistance due to diagonal columns on the outer edge of 

the structures. Because of the diagrid shape's advantage, an interior column of smaller size is used for gravity load 

resistance, and the best small quantity of lateral load is considered for it. 

Key Words:  Diagrid Structure, Response Spectrum Method, Peak Factor method, Storey Shear, Node 

Displacement. Stresses in Slab and beam. 
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I. INTRODUCTION 

The diagrid structural system can be defined as a diagonal member shaped as a framework formed by the 

intersection of various materials used in the construction of buildings and roofs, such as metals, concrete, or wood 

beams. Steel member diagrid structures are effective in providing a solution in terms of strength and stiffness. 

However, nowadays, diagrid is widely used in large span and high-rise buildings, particularly when they have 

complicated geometries and arced shapes. The diagrid structure is made up of inclined columns on the building's 

exterior. When compared to bending of vertical columns in a framed tube structure, lateral loads are resisted by axial 

action of the diagonal due to inclined columns. Diagrid structures typically, don't need core because of lateral shear 

may be carried by the diagonals on the outer boundary of a building. 

 

II. Objective of Study 

 16-story diagrid building with a plan measuring 18 m by 18 m is analysed and designed. The modelling and 

analysis of structural members are performed using the Staad professional software system. All structural members 

are created in accordance with IS 456:2000 taking into account all load combinations. When analysing and 

designing the structure, seismic load and wind load in accordance with IS 1893-2002 and IS 875-part 3 were taken 

into account. 

 Additionally, a 16-story building's diagrid load distribution is examined. Analyses and designs of diagrid 

buildings with circular and triangular plan shapes are also made, and they are compared to traditional buildings. For 

seismic zone III, analysis values are compared in terms of Moment, Shear Force, Axial Force, Displacement, and 

Drift, as well as the Economic Aspect. Investigating the dynamic behaviour of buildings, specifically diagrid and 

conventional frames, in seismic zone III is the primary goal of this thesis. The parameter is the same for both types 

of buildings in order to compare these structures that are located in the same seismic zone. 

 

III. Methodology 

 

Different Model of building considered is given below: 

Model-1 Conventional Building 

Model-2: Square Diagrid Building 

Model-3: Circular Diagrid Building 

Model-4: Triangular Diagrid Building 

Design parameters used for Study- 
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Model: G+16 

Seismic Zones: III 

Floor height :3.6 m 

The configuration of both the models: Square, Circular and triangular 

Angle of diagrid-67.4° 

Plan size 18X18 

Size of columns: 500mmX500mm 

Size of beams :300mmX500mm 

Thickness of slab:120mm 

Size of Diagonals: 300X500 

 

 
Fig -1: Conventional Building 

 

 
Fig -2: Square diagrid Building 

 

 
Fig -3: Triangular diagrid Building 
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IV. Results 

 

 
Graph 1Center Shear Stresses Vs Different types of building for Seismic Analysis 

 

 
 Graph 2 Bending Moment in Slab Vs Different type of building for Seismic Analysis 

 

 
Graph 3 Principal Stresses Vs Different types of Building for Seismic Analysis 
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Graph 4 Von mis stresses Vs Different types of Building for Seismic Analysis 

 

 

 
Graph 5 Storey vs peak storey shear 

 

 
Graph 6 Storey vs Displacement for Seismic Analysis 
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 Graph 2 Storey Drift for Seismic Analysis 

 
V. Conclusion 

1 Centre shear stresses in slab SQX and SQY are higher in diagrid buildings than in conventional buildings, but 

these stresses are higher in triangular diagrid buildings than in square and circular buildings.  

2 The maximum bending moment in the middle of the slab, i.e. MX, MY, and MXY, grows more in rectangular 

and triangular shapes of diagrid construction than in standard construction but only slightly in round shape 

diagrid construction in plan.  

3 Similarly, stresses at the top and bottom of the slab increase more in square and triangular shapes (in plan) of 

diagrid buildings than in conventional buildings, but only slightly in circular shape diagrid buildings. 

4  When compared to traditional diagrid construction, total base shear increases in the circular form and decreases 

in the square and triangular forms for seismic analysis.  

5  It concludes that node displacement decreases in all shapes of diagrid buildings when compared to conational 

buildings.  

6 It was discovered in this study that the diagrid structure is more effective in lateral load resistance due to 

diagonal columns on the outer edge of the structures. Because of the diagrid shape's advantage, an interior 

column of smaller size is used for gravity load resistance, and the best small quantity of lateral load is 

considered for it. In the case of conventional body building, each gravity and lateral load is resisted by an 

exterior as well as an interior column. 
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