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ABSTRACT

Red soil is non expansive type of soil that expand suddenly and start swelling once it comes in-
tuned with wet. due to this property the strength and completely different properties of soil ar very poor.
Expansive type of soil shows unpredictable behavior with complete completely different quite stabilizers.
Soil stabilization is also a technique to treat a soil to require care of, alter or improve the performance of
soil. during this study, the potential marble dirt (by-product of marble industry) and lime stone as useful
additives to expansive soil is evaluated. The analysis involves the determination of the advance at
intervals the strength properties of NON EXPANSIVE SOIL in its wild still as once mixed with varied
proportion of marble dirt and lime stone. The marble dirt in experimental program is obtained from cutting
of marble. The environmental degradation due to marble mining is way however the environmental
degradation caused by the waste from marble method plants. many researchers have reportable that
marble has very high lime (CaO) content up to fifty fifth by weight. The unconfined compression check
is conducted by making the specimens of Red soil by adding the variable percentages of marble mud and
lime stone and square measure cured for 3, seven and fourteen days. The fascinating modification at
intervals the strength properties of the soil square measure discovered.

~REGISTRAR|




< PRESIDENCY 75
S5 UNIVERSITY £

Presidency University Act, 2013 of the Karnataka Act No. 41 of 2013 | Established under Section 2(f) of UGC Act, 1956
Approved by AICTE, New Delhi

Final Report

“COMPARATIVE STUDY ON SEISMIC
PERFORMANCE OF DIFFERENT LATERAL
LOAD RESISTING SYSTEMS FOR G+20 RC
STRUCTURE IN ZONE IV”

NADEEM N K 2016CVE028
NITHISH V 2016CVE036
D AMRUTHA 2016CVE121
NAVYA B S 2017LCV014

Department of Civil Engineering,

Presidency University, Bangalore

Under the guidance of

GOPALAKRISHNAN N
Assistant Professor
Department of Civil Engineering,
Presidency University, Bangalore




PRESIDENCY UNIVERSITY

Itgalpura, Rajankunte, Yelahanka, Bengaluru 560064

.
v’.
A
N —

=

Department of Civil Engineering

BONAFIDE CERTIFICATE

Certified that this report entitled “COMPARATIVE STUDY ON SEISMIC
PERFORMANCE OF DIFFERENT LATERAL LOAD RESISTING
SYSTEMS FOR G+20 RC STRUCTURE IN ZONE IV” is a bonafide work

of NADEEM N K

(2016CVE028), NITHISH V (2016CVE036), D

AMRUTHA (2016CVE121) and NAVYA B S (2017LCV014) who have

carried out the project work under my supervision.

|
TAsAAA ‘}.‘IJ ;f'J"):."h—'. #

Dr. S. B. Anadinni
Dept. Head Civil Engineering

Mr. Goplalakrishnan. N
Project Guide

Presidency University Presidency University

Name of the Examiners

1) Mr. Gopalakrishnan N

2) Ms. Anju Mathew

Dr. C. Prabhakgi Reddy

Dean
School of Engineering
Presidency University

Signature of the Examiners

1
e Eaw i‘]\—* LA En—

— g
| Lo

) II'I.’.'I
_REGISTR ‘llt’ﬁj’



DECLARATION

We, the students of final year B. Tech. (Civil Engineering), Presidency University,
Bengaluru, named NADEEM N K, NITHISH V, D AMRUTHA and NAVYA B S hereby
declare that the project work entitled “COMPARATIVE STUDY ON SEISMIC
PERFORMANCE OF DIFFERENT LATERAL LOAD RESISTING SYSTEMS FOR
G+20 RC STRUCTURE IN ZONE IV” has been independently carried out by us and
submitted in the partial fulfillment for the award of the degree of Bachelor of Technology in
Civil Engineering during the academic year of 2019-20. Further the matter embodied in the
project has not been submitted previously by anybody for the award of any Degree or

Diploma to any other institution.

NADEEM N K 2016CVE028
NITHISH V 2016CVE036
D AMRUTHA 2016CVE121
NAVYABS 2017LCVO014

Place — Bangalore

Date — 30 May 2020 __REGISTRAR -.




ACKNOWLEDGEMENT

For completing this project work, we have received support and guidance from many
people whom we like to mention with deep gratitude and great pleasure. Firstly, we cordially
thank Presidency University in platforming such intellectual works and supporting us in all
means for our successful completion of the project. We extend our gratitude to our beloved
Chancellor, Honourable Vice-Chancellor and Registrar for their support and

encouragement in completion of the project.

We would like to express our sincere gratitude and indebtedness to our guide
Mr. Gopalakrishnan N, Assistant Professor, Department of Civil Engineering, Presidency

University for their valuable guidance and keen interest throughout our project work.

We are thankful to our departmental University Project Coordinators, Dr. Madhavi T,
Assistant Professor and Mr. Navneet Singh, Assistant Professor, Department of Civil
Engineering, for providing all the guidelines and coordinating the completion of the project

work.

We are thankful to Dr. S. B. Anadinni, Head of the Department, Department of Civil
Engineering, Presidency University for his moral support and motivation, timely guidance,

advice and encouragement provided to us during the period of our project work.

We express our cordial thanks to Dr. C Prabhakar Reddy, Dean, School of
Engineering, Presidency University, who always gave time in corrections and rectifications in
our errors both intellectual and discipline for our representation out in the society for positive

survival.

We are grateful to Teaching and Non-Teaching staff of Department of Civil
Engineering and also staff from other Departments who have extended their valuable

support.

Ultimately, we would wholeheartedly thank our family members and friends

for their encouragement and support throughout the work.
Nadeem N K

_ Nithish V

i);,—}i;}nrutha

“Q-Névya BS

i1



ABSTRACT

Earthquake control systems refer to those modern techniques in earthquake resistant
design, that prevent or divert a major portion of earthquake energy from entering into the

main structural system of the structure by applying various techniques.

A natural hazard like earthquake causes damage or collapse of the building if not
designed for lateral loads resulting due to earthquake. Hence for seismic resistance for high

rise structure it is important to provide exclusive lateral load resisting system

The current study considers G+ 20 RC structure located in zone IV. The study has
been carried out for different models such as Bare frame, RC structure with X-bracing, RC
structure with shear wall, RC structure with Fluid viscous dampers and RC structure with
combination of shear wall & Fluid viscous damper. The Time history analysis is carried out
on all the models using ETABSv16 to examine the effect of different lateral load resisting
system on seismic parameters like natural time period, base shear, storey shear, storey

displacement, storey drift and storey acceleration.

Keywords: Shear Wall, Fluid Viscous Damper (FVD), X - Bracing, Time History analysis
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ABSTRACT

The Worldwide Leader in Real Estate Services

CBRE’s more than 90,000 professionals provide exceptional outcomes for clients
in 100+ countries by combining local market insight, broad services, specialized
expertise and premier tools and resources.

CBRE in India

CBRE Group, Inc. (NYSE:CBRE), a Fortune 500 and S&P 500 company
headquartered in Los Angeles, is the world’s largest commercial real estate services
and investment firm (based on 2017 revenue). The company has more than 80,000
employees (excluding affiliates), and serves real estate investors and occupiers
through approximately 450 offices (excluding affiliates) worldwide. CBRE offers a
broad range of integrated services, including facilities, transaction and project
management; property management; investment management; appraisal and
valuation; property leasing; strategic consulting; property sales; mortgage services and

development services.

CBRE was the first International Property Consultancy to set up an office in India
in 1994. Since then, the operations have grown to include more than 8,000
professionals across 10 offices with a presence in over 80 cities in India. As a leading
international property consultancy, CBRE provides clients with a wide range of real
estate solutions, including Strategic Consulting, Valuations/Appraisals, Capital
Markets, Agency Services, Asset Services and Project Management.

The guiding principle at CBRE 1is to provide strategic solutions that make real
estate holdings more productive and economically efficient for its clients across all

service lines.

CBRE has been included in the Fortune 500 since 2008, ranking #207 in 2018. It
has also been voted the industries top brand by the Lips¢y Company for 17

consecutive years and has been named one of Fortunes “Most Adatired

in the real estate sector for 6 years in a row. _REGISTRAR
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ABSTRACT

A ‘green’ building is a building that, in its design, construction or operation, reduces or
eliminates negative impacts, and can create positive impacts, on climate and natural
environment. Green buildings preserve precious natural resources by use of alternate/green
materials. Alternate/Green Materials are those material which are less resource intensive,
locally available and often time recycled materials. Green Buildings also reduce the overall
embodied energy as well as operational energy needs by efficient planning. Embodied
energy is the energy consumed by all of the processes associated with the production of any
material/product, from the mining and processing of natural resources to manufacturing,
transport, installation and finishing. To assess or definitively ascertain and certify a building as
a ‘Green building’, several rating systems have been evolved globally. GRIHA, or Green
Rating for Integrated Habitat Assessment, is the national rating system of India for buildings.
It is a tool which evaluates the environmental performance of a building holistically over its

entire life cycle against nationally acceptable benchmarks.

Life Cycle Cost (LCC) is “the total cost of owning, operating, maintaining, and disposing of a
building” over a period of time. The continuously rising operation and maintenance cost
increases the overall life cycle cost. This can be minimized by investing most efficient solution

at initial stage. Life-cycle cost (LCC) calculations help to get better overview of total cost.

The current study presents a comparison between a conventional building and a proposed green
building. The study proposes the use of alternative building materials like construction and
demolition waste recycled bricks, green cement concrete, gypsum plastering and construction
methods like filler slab and Mangalore tile roofing which are locally available and simple to
execute also. Embodied Energy calculations for these materials and their conventional
counterparts were computed using Input — Output Hybrid Method. The cost estimation for the
materials replaced were computed and compared. Adding a few green measures to the building,
the possible star rating that the proposed building could achieve as per SVAGRIHA Guidelines
was estimated. An effort was also made to compare the approximate Lifecycle cost of the
conventional building and the proposed green building using the Present Value estimates.

Keywords: Alternate Building Materials, Alternative building methogs’ SA/ m Rating,
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