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Abstract— This research comprehensively assesses the
response of G+30 high-rise buildings link with skybridge
under earthquake loads. There are three method adopted for
analysis static, Response spectrum and time history. In time
history analysis, earthquake data from previous earthquakes
(EL Centro 1940) is taken. Study focuses to evaluate two
important parameters which are (a) story drift (b) maximum
displacement. Analysis has been carried out using computer
software. Based on result it is found that the story drift obtain
from THM is slightly higher compared to RSM.
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|I. INTRODUCTION

Now days building connected by bridge are common. For
structural safety we need to consider about proper earthquake
forces. Story drift play a major role while designing
earthquake. In this paper the G+30 structure model using
computer software. The building is subjected to earthquake
forces time history data, 1S codes. The story drift has been
determined by step by step. The loading and designing are
done by as per IS provisions.

“A skyway, sky bridge, or skywalk is a type of
pedway consisting of an enclosed or covered bridge between
two or more buildings in an urban area”. It facilitates the
movement of goods and individuals usually between or
among buildings.

Il. OBJECTIVES

1) To understand the skybridge building modeling in
computer software.

2) To understand the IS code for building design.

3) Comparison of lateral drift values of individual buildings
with that of Sky Bridge is connecting those two
buildings.

4) To find out max. displacement caused by different
methods.

IIl. TYPES OF ANALYSIS
As per 1S1893-2016 part 1

A. Equivalent Static Analysis:

Equivalent static analysis design against seismic load must
consider the dynamic nature of the load. Analysis are simple
regular structures by equivalent linear static method is often
sufficient this is permitted in most codes of practice for
regular, low-to medium-rise buildings. It begins with an
estimation of base shear load and its distribution on each story
calculated by using formulas given in the code. In present
work static analysis gives results the max. drift and
displacement for load combinations.

B. Response Spectrum Method:

“The representation of the maximum response of idealized
single degree freedom systems having certain period and
damping, during earthquake ground motion is called response
spectrum. The maximum response is plotted against the
undamped natural period and for various damping values, and
can be expressed in terms of maximum absolute acceleration,
maximum relative velocity, or maximum relative
displacement.” Dynamic analysis done in this study is
Response Spectrum method.

It is possible that buildings with different periods of
vibration will respond in different ways to the same
earthquake ground motion. Also, a particular building will
deflect differently during different earthquakes. Thus, for
design purposes it is required to represent the building’s range
of responses to different periods of ground motion.

C. Time History Analysis:

It is an analysis of the dynamic response of the structure at
each increment of time, when its base is subjected to a
specific ground motion time history. Accelerograms at the
ground surface are needed for input into the analyses. All
accelerograms selected for the analyses must be compatible
with the design earthquake scenario the seismic-tectonic
environment of the region, the geology of the area and
geotechnical details in relation to the overlying soil particles
of the sites.

IV. METHODOLOGY

Following methodology adopted for present model work in
computer software.

Step 1. Prepare plan

First structural plan required to decide beams and columns
layout.

Step 2. Initial information

For designing of model define the units in computer software.
Step 3. Story data and grid information

By using plan define the no. grids x and y directions as per
plan layout. Then select story data define no. of floor and

story height.

Fig. 1: story grid data
Step 4. Material and section property
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Now two material used in building modeling concrete and
steel. then define section property of beams, columns, slabs,
walls with their sizes.

Step 5. Twin building modeling

Structural model ready then select model and replicate in x
direction. Then add one more grid data between two building
for skybridge.
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Fig. 3: elevation view of skybridge model
Step 6. Apply static loads
As per IS 875 part 1 and 2 define dead, floor finish and live
load. Earthquake load values define from IS 1893-2016 part

one. This loading values for static analysis of model.
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Fig. 4: load pattern data
Step 7. Response spectrum method
Response spectrum method represent the building range
response to ground motion of different zone.in present study
Mumbai zone are selected.
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Fig. 5: response spectrum data
Step 8. Time history method
For present study work time history analysis, highest intensity
of EL centro(1940) earthquake apply for model building.
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Fig. 6. time history load data
Step 9. Model analysis
For present model analysis software shows analysis result
tabular and graphical form. It easy to compare results for
three analysis methods.

V. RESULTS

Analysis of skybridge model G+30 story building as per IS
provisional. Analysis results maximum drift of static, RSM
and THM are follow.

All rights reserved by www.ijsrd.com 91



Analyze Two G+30 Storey Building Link by Skybridge
(I3SRD/Vol. 9/Issue 06/2021/018)

Yowor T1: Maximum Story Drifts

h"-l
Sty ts 4
Sy

R ntadl
Fory® -
-

) Bk
L ad = ————— - T v T *
" N ™ " Tem % 10 »e aa o el

Drify, Unitiess

Mas of 05041 Savwess Srpl sas Mory®y M (O Base)

Fig. 7: max drift by time history

Tower T1: Maximum Story Drifts
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Fig. 8: max. drift by response spectrum

Tower T1: Maximum Story Drifts
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Fig. 10: max displacement by time history
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Fig. 11: Max displacement by response spectrum.

Fig. 9: max drift by static analysis.
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Fig. 12: Max displacement by static analysis.
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VI. CONCLUSION

The drift and displacement is much greater in time history
analysis than earthquake analysis because of the nature of the
structural frame. The RC frame is quite heavy thus rendering
the lateral stability provided by the sky bridge pretty much
useless.

Thus it can be concluded that in case time history
loads govern the design and the buildings are structurally
coupled, the members should be designed for the critical load
combinations independently in both X and Y directions for
economic purpose owing to a large reduction in drift in one
direction and slight increase in other direction.
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