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Abstract: This study summarizes the knowledge in the dynamic analysis of sloped buildings. The seismic response of the
building on slopes has been discussed. The structures arranged in sloped regions are substantially more inclined to seismic
condition comparatively structures situated in same level. Structures on slopes are more risky from alternative buildings
since they are irregular vertically as well as horizontally therefore torsional coupled formed and are prone to sever injury
once subjected to seismic action. The columns of ground floor have varied height of columns because of sloping ground.

The economic growth and urbanization in hilly areas has accelerated the development as per real estate concern. Because
of which, rapidly increase of population density in hilly area is noted. Therefore, construction of multistory buildings for
commercial and residential use on hill slope in and around the cities is popular in demand because of its fresh view.

For construction purposes traditional materials like , brunt bricks , stone masonry and dressed stone masonry, timber
reinforced concrete, bamboo, etc., will be used as this are locally available which is aesthetic and cost effective as well as
available at time.

l. INTRODUCTION

Earthquake cause random motion on ground which can be resolved in any three naturally perpendicular directions. This motion
causes vibration in the structure. The response of the structure to the vibration in ground is depends upon the nature of soil in
foundation; materials, form, size and mode of construction of the structure; the intensity as well as duration of the motion in ground.

Seismic tremor is the most terrible and erratic marvel of the nature. When a structure is subjected to seismic forces it does not causes
loss of human lives directly but by the damage cause to the structure due to seismic forces due to which buildings leads to collapse
and hence the occupation and the property. Structures located on hills are differ from those located in plain because they are irregular
horizontally as well as vertically. Construction in seismically prone areas makes them exposed to greater shear and torsion as
compare to normal construction. Mass demolition of the low and tall structures in the ongoing tremors prompts the need of
examination particularly in a creating nation like India. Structures exposed to tremor powers are constantly helpless against harm
and on off chance that is happens on a slanted structure as on slopes which is at some tendency to the ground the odds of harm
expands substantially more because of expanded sidelong powers on short sections on tough side and along these lines prompts the
arrangement of plastic pivot. In north and north-eastern pieces of India have huge size of sloping territory which fall in the class of
seismic zone IV and V.

Il. OBJECTIVE
In this project , the dynamic characteristics of G+3 storied reinforced concrete framed setback buildings on the sloped hills is
investigated by varying the angles of the slope. The main objective of this project is to study the experimental response of sloped
building subjected to sinusoidal ground movement and earthquake excitations.
a) Study the difference in base shear and displacement with respect to variations caused in sloped buildings frame.
b) Study to determine which angle should be subjected to less displacement and safe for increasing the height of building.

I1l.  LITERATURE REVIEW
N. Janardhan reddy (2015) in his work seismic investigation of multistoried structure with shear dividers utilizing ETABS
uncovers that arrangement of shear divider for the most part brings about decreasing the uprooting on the grounds that the shear
divider expands the solidness of the structure and continues the horizontal powers. The better execution is watched and removal is
decreased in both x and y bearings and shows better exhibitions as for relocations when investigation is finished by reaction range
strategy.

Mohit Sharma (2014) was contemplated a G+30 storied ordinary structure. The static and dynamic examination has done on PC
with the assistance of STADD-Pro programming utilizing the parameters for the structure according to the seems to be 1893-2002-
part 1 for the zones-2 and 3.

Kasliwal Sagar K. has explored that the present work two multi story building both are sixteen stories have been demonstrated
utilizing programming bundle ETABS and SAP2000 for tremor ZONE-V in India. The paper likewise manages the dynamic direct
Response spectra technique and static non-straight sucker strategy. The investigation is carried on muilti-story shear dividers are a
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standout amongst the best structure components which oppose the horizontal powers amid quake. The shear divider in appropriate
position can limit impact and harms because of seismic tremor and winds.

Sreerama and Ramancharla (2013) saw that by changing slant edges of 0, 15°, 30°, 45°, 60° and found that short segment pull in
more powers because of the expanded solidness. The base response for the shorter segment increments as the incline point
increments. Timeframe of the structure diminishes as the slant edge increments and short segment oppose practically all the story
shear as the long segments are adaptable and cannot avoid the heaps.

v. METHODOLOGY
Code based procedure for seismic analysis:-

. Equivalent Static Analysis (Linear Static)

. Response Spectrum Analysis (Linear Dynamic)
. Time History Analysis (Non-Linear Dynamic)
. Push Over Analysis (Non-Linear Static)

Equivalent Static Analysis:- All structure against seismic tremor impacts must think about the dynamic idea of the heap. In any
case, for basic normal structures, investigation by comparable straight static techniques is frequently adequate. This is allowed in
many codes if training for normal, low-to-medium ascent structures and starts with a gauge of pinnacle tremor load determined as
an element of the parameters given in the code.

Response Spectrum Analysis:- It is a dynamic strategy for examination. In the count of basic reaction the structure ought to be so
spoken to by methods for a scientific or computational model that sensible and responsible outcomes can be gotten by its conduct,
when reaction range technique is utilized with modular examination methodology. No less than 3 methods of reaction of the
structure ought to be considered aside from in those situations where it very well may be demonstrated subjectively that either third
mode or the second mode produces unimportant reaction.

Time-History Analysis:- In this examination dynamic reaction of the structure will be determined at each time interims. This
investigation can be done by taking recorded ground movement information from past tremor database. A direct time-history
examination of this sort conquers every one of the inconveniences of Response range investigation, gave non-straight conduct isn’t
included. The strategy includes essentially more noteworthy computational exertion than the comparing Response range
investigation and no less than three agent seismic tremor movements must be considered to take into consideration the vulnerability
in exact recurrence substance of the plan movements at a site.

Push Over Analysis:- This is an act based examination and has point in controlling the auxiliary harm. In the investigation a few
implicit pivot properties are incorporated from FEMA 356 for solid individuals. The investigation will be completed by utilizing
nonlinear programming ETABS 2013. This product can anticipate the dislodging level and relating base shear where first yield of
structure happens. The primary goal to play out this examination is to discover removal versus base shear diagram. Sucker
investigation is a streamlined, static, nonlinear examination under a predefined example of changeless vertical burdens and step by
step expanding sidelong loads.

CONCLUSION

In outline, common times of structures rely upon the appropriation of mass and firmness along the structure (every which way).
Some real patterns identified with normal times of structures of standard geometries are:

o Natural times of structures lessen with increment in solidness.

o Natural times of structures increment with increment in mass.

o Taller structures have bigger central translational regular periods.

o Buildings will in general waver in the headings in which they are most adaptable and have bigger translational normal
periods.

o Natural times of structures rely upon sum and degree of spatial dissemination of unreinforced stone work infill dividers.
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