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Abstract - The high cost of land and the rapid growths of
urban population and to avoid a continuous urban sprawl, and
the need to preserve important agricultural production have
all contributed to drive residential buildings upward. Diagrid
is a particular form of space truss. It consists of perimeter grid
made up of a series of triangulated truss system. Study has
been carried out for Steel tubular structure provided with
diagrid with 60° angles. Modeling and analysis is carried out
in ETABS using dynamic time history analysis is carried by
Bhuj data. Comparison is carried on tubular steel building and
tubular diagrid building with respect to base shear,
displacement, drift are found. It was concluded that tubular
diagrid structures are economical when storey height is more.
The study gives a clear view that diagrid structures are much
effective in reducing the response of the structure.
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1. INTRODUCTION

As the height of building increase, the lateral load resisting
system becomes more important than the structural system
that resists the gravitational loads. The lateral load resisting
systems that are widely used are: rigid frame, shear wall,
wall-frame, braced tube system, outrigger system and
tubular system. Recently, the diagrid - Diagonal Grid -
structural system is widely used for tall steel buildings due
to its structural efficiency and aesthetic potential provided
by the unique geometric configuration of the system.

Diagrid is a particular form of space truss. It consists of
perimeter grid made up of a series of triangulated truss
system. Diagrid is formed by intersecting the diagonal and
horizontal components. Diagrid has good appearance and it
is easily recognized. The configuration and efficiency of a
diagrid system reduce the number of structural element
required on the facade of the buildings, therefore less
obstruction to the outside view.

The diagonal members in diagrid structural systems can
carry gravity loads as well as lateral forces due to their
triangulated configuration. Diagrid structures are more
effective in minimizing shear deformation because they
carry lateral shear by axial action of diagonal members.

2. Objectives

e Understand the behavior of tubular steel structures
with angled diagrid in comparison with tubular
steel structure.

e Study has been carried out for Steel tubular
structure provided with diagrid with 600 angles.

e Modelling and analysis is carried out in ETABS
dynamic time history analysis with high seismic
zone.

e Efficiency of tubular steel buildings with respect to
base shear, displacement, drift are found out for the
respective geometric configurations.

e The behavior of the building on implementation of
diagrids to tubular buildings is summarized based
on the results so obtained.

3. Methodology

e C(Carry out literature review, and to establish the
purpose of the study.

e Etabs is used to model and analyses of high rise
steel buildings.

e Desirable steel sections are used for modelling.

e Two models with steel moment resisting frames
will be considered and analysis is done for tubular
steel structures with diagrids and structures
without diagrids.

e Time history method is used for analyzing and the
response Quantities like displacements, base shear,
drift and time period are noted.
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3.1 Modelling

Table-1: Model Description

9.9.9.9.0.9.9.9.9.9.9.9.9.909.0
AVAVAV.VAVAVAVAVAVAVAVAVAVAAA
YOG 0000006060060 0
'A'AQAV"A'A'A'AVAVAVAVAVAV"A'

SN S N &

4. Analysis Results

Number of Storeys G+25
'A.A.AJA.V..A.A...
Building Type Tubular Steel 0.00000000.000600.0
Structure AvAvA'A'AvA AvAvAvA'AvAvAvAvAvA
IR S S S S
g . . 9. 9.9.990.9.99.99.99999
Building Dimension | 40mX40m AVAVAYA AAVAYA AVA AYAAVA A4
OO0 0000006000606
Typl c al St or ey 3 m 'AV"A"VA"'A'A'A A'A""VAV"
Helght A AV A A AV AV A AV AV AV AVAVAVAYAY,
o 6000060606060 060606 000
Seismic Zone Zone V MO 90.9.9.9.9.9.9.9.9,9.9,9,1
R R
Soil Type Type 2 OO
Response Reduction | 5 . ) o )
Factor Fig-2: Elevation of Tubular Diagrid Structure with 60°
Angle
Importance Factor 1

Table-2: Loads Applied The nonlinear time history analysis is performed on

following models and the obtained results are as follows:

Slab Live Load 4 kN/m?
Floor Finish 1.5 kKN/m?2 e Model 1- Tubular steel Structure
Glazing Load 1kN/m? e  Model 2- Diagrid Structure with 60 degree
Table-3: Earthquake Data Displacement In X-Dir
30
Seismic Zone \Y e /
220
£
/ 0.36 i, / o
Soil Type 11 § 10 // —— Model 2
Importance Factor | 1 ° [
Response 5 ’ 0 20 40 60 80 100 120
Reduction Factor Displacemant in mm
Code IS 1893-2002 Chart-1: Displacement in X-Direction

Fig-1: Plan View of Tubular Steel Structure
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Chart-3: Drift in X-Direction
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Chart-4: Drift in Y-Direction
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5. CONCLUSIONS

Dynamic analysis of tubular structures with Diagrid is
studied to evaluate their performance and to know the
behavior of the structure with diagrid system. For the results
obtained graphs are plotted above, it is concluded that;

The diagrids provide proper stiffness to structure
that in turn result in decreasing the storey
displacement.

As time period decreases, lesser will be mass of
structure and more is the stiffness in members.

In terms of utilization of steel and concrete, the
diagrid structure with an angle of 60° is more
economical.

Also, tubular diagrid structures are economical
when storey height is more.

The comparative study on tubular steel structure
and tubular diagrid steel structure give a clear view
that diagrid structures are much effective in
reducing the response of the structure and is
compatible.
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