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Analysis and Design of Hospital Building Mini Project Report - 2019

ABSTRACT

The Mini Project and Site Visits aims at creating a better understanding of engineering
practices and possible problems. The training is being guided by Er. Abhilash Joy at Stuba
Structural Consultants Ltd. As a part of the training the analysis and design of a hospital
building is assigned to me as the mini project. The multi storied hospital building of
Gurudharmam Mission Hospital Ltd.is located at Survey Number 596, Vadama Village,
Chalakudy Taluk, Mala P.O., Thrissur District. The plot area consist of hard strata around
a depth of 7.4 m from ground level. The soil report recommends pile foundation.
Modelling and analysis was done using ETABS and the structural components were

manually designed and detailed. Site visits were also completed in order to observe and

understand how the theory is put into practise.
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4nalysis and Design of Hospital Building Mini Project Repori - 2019
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1. INTRODUCTION

[ndustrial training and mini project is included in the syllabus to develop practical
knowledge and professional skills required by budding Engineers. Technical advancement
has made possible the construction of high rise structures with focus on cost and space
optimisation. Hence more slender and light buildings are emerging recently. The major
aspect is to provide a safe durable economic serviceable ans aesthetically pleasing

structures. The design of these building require both knowledge and experience.
The following are the objectives of mini project:
I. To analyse the proposed hospital building using ETABS 2015 Ultimate 15.0.0

2. Manual design of typical members such as beam, column,beam-column joint,
slab,  ramp, stairs, shear wall, retaining wall, water tank, foundation.

As a part of the industrial training and mini project, I was taught to analyse and design
multi-storied structures. The mini project assigned to me, by my guide at Stuba Structural
Consultants, is that of a multi storied hospital building of Gurudharmam Mission Hospital
Lid . Survey Number 596, Vadama Village, Chalakudy Taluk, Mala P.O., Thrissur District
is the location for the proposed building.
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7. DETAILS OF SITE VISIT

¢ my industrial training, [ have visited a five construction sites. The first one i
art of M)
s pa

1 | building made of steel located af Palarivattom,

Nnmu‘ﬂ‘i“ . o
’ a1 building at Mamangalam, the third building iy
u._\-'ld“'[m-

the second one is a
4 commercial building at Floor,
h building is a Nalukettu at Cheranalloor and the fifth one is the Provincial home
ourt
the fou

sty at south Kalamassery. The details of the site visits are given below.
wig Al s
f\‘l ;\nlu\ ks

Commercial Building made of Steel at Palarivattom
L

e commercial building under construction is owned by Mr. Robinson Varghese, Mr.
ron Varghese and Mr. Sam Varghese. The building is located in Survey Number 167/4A,
|p‘.4f at Edappally South Village. As per clause 2.2.5 of IS 875 (Part II) : 1987, the

building comes under the occupancy classification of mercantile building,

Fig. 7.1. Elevation of the building

I 4 . d
X Gouble Storied commercial building shown in fig.7.1, is made of steel members an

L et Plinth area of 707.02 m2. The F.A.R., coverage and plot area are 1.03,
E ke . -

il o T *87.99 m? respectively: ISMC 175 and ISMB 200 are used in the construction
: ctions are connected
l Sing "2 colums as shown in fig.7.2. The beam and column se

mm o 3 i ond
- 0ny 1 of 2 diameter as shown in fig.7.3. The flooring in the first and second
i m : B ate
a l i i e M20 over corrug
%HD | “OMposite floor made by laying concrete mix of grade
Ele
S as shown in fig.7.4.

N
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¢ colump reinforcement
the form

was tied as per the structural drawing (fig.7.12).
"ork for column was erec

ted and the concreting was done as in fig.1.2.8.
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1 Fig.7.15. Current elevation of building .

» t the constructio

bty ::Eh of the Staircase has been constructed (fig.7.14.). At l:uresel:‘;nfor e
o : i formwor

'%ri% - floor i complete as shown in fig.7.15. and the
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8. CONCLUSION

¢ plan of the respective work is studied. The soil report is studied; loads
cording © the codal provisions. The beam column layout j drawn’ grid ]'are il
- ysing ETABS 2017 and modelling and analysis was done. The 3D vi;w and ]:lesdm drfwn
(e commercial building was obtained. Design of beam, column, designe:f e:d o
yay and 0N way), shear wall, staircase, ramp,retaining wall were done manually e

The following works were completed :

» Design of structural members

» Reinforcement detailing of the structural elements

» Site visit

SSET
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ABSTRACT

The planning and Construction of Advanced Underground facilities are very much
essential in modern times as we notice that majority of the Metropolitan Cities in India are on the
verge of getting saturated due to Urbanization. It promotes safe pedestrian movement and hence

indirectly promotes walkability in a city.

The mini project is to analyze design and detailing of a subway located in front of the
Government Medical College Hospital Trivandrum. This is undertaken at SREEGIRI
CONSULTANTS, Kochi. Height of story is 6ém, Sap 2000 software is used for modeling,

analysis design and detailing of the structure.



CHAPTER 1
INTRODUCTION

Industrial Training is an essential component in the development of the practical and
professional skills required by an engineer. The purpose of Industrial Training is to achieve
exposure on practical engineering fields. Through this exposure, we would have a better

understanding of engineering practice in general and sense of frequent and possible problems.

The objectives of mini project are:

a) To get exposure to engineering experience and knowledge, which are required in industry.

b) To apply the engineering knowledge taught in the lecture rooms in real industrial situations.

¢) To share the experience gained from the project in discussions held in the lecture rooms.

d) To get a feel of work environment.

d) To get exposure to responsibilities and ethics of engineers.

The design of structure must satisfy the following requirements:

Stability: To prevent the overturning, sliding or buckling of the structure, or any part of it, under
the action of loads.

Strength: To resist safely the stresses induced by the load in the various structural members.

Serviceability: To ensure satisfactory performance under service load condition which implies
providing adequate stiffness and reinforcement to control deflections, crack width and vibrations
within adequate limits, and also providing impermeability and durability. Other two important
considerations that a sensible designer ought to bear in mind is that the structure should be
economical with regard to both construction and maintenance cost and aesthetically pleasing

during the expected design life.



CHAPTER 2
MODELING AND LOADS ON THE SUBWAY

Modeling consists of fixing the position of columns and beams, member property specification,
giving support condition and loading. The column centre lines were taken for fixing joint
coordinates. Members were connected along the joint coordinates. Beams were also marked.

Connecting all beam ends retaining wall elements modeled.

Fig.2.1 Modeling of subway



" oNSTRUCTION OF BRIDGE ACROSS CHAMPAKKARA RIVER IN
!

KOCHI
he bridge is proposed to construct Across Champakkara River in Kochi which connects Vytila
' il This bridge is constructing parallel to the existing bridge which is very week due to
. It contains two lanes road and Kochi Metro Rail in between. This project is a part of

:
ension of Kochi Metro to Pettah.

Total length of bridge is 250 m. One span is across the river and 8 spans are on land area.
The structure is supported on 2 piers at riverside and 8 piers at land area. The length of span
Ifu:ross river is 44 m and all other spans are 25 m length. Width of carriage way is 6 m. Pier is
sipported on pile cap and pile. Two piers at river side consists of 12 piles and other piers at land
sonsists of 8 piles. Diameter of pile is 1.20 m and contains main bars of 32 mm dia bar 18 set. A

¥l contains two bars which are binded together. Stirrups are 10 mm dia bars which have 100 mm

- pacing,

56



Fig.9.3 Reinforcement for pile
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Fig.9. 4 Reinforcement for pile

43 1P BUILDING NEAR AMRITA HOSPITAL (CHILDRENS HOSPITAL)

This site is located at edapally near to Amritha hospital. The construction mainly involves piling
Process. More than 200 piles are used in this IP building. Design mix used for piling is Mso. The
fatio is 1:1.76:2.64.Cover of 75mm is used. These piles are of length 39 to 40 m. The diameter of
Piles used are Im, 80cm and 90 cm. Auger boring method is used for drilling holes. 56 numbers
of bar of 25mm diameter are bundled together in a cage. 3 or 4 pile f‘oundlations were seen under

asj ; ; ..
ngle column, Pile cap provided is of depth 1.2m. 25mm dia bars are used in pile cap. Pile cap
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CONCLUSION

‘0t project, su

japart of M1 project, subway was taken for the analysis design and detail;

., helped 10 gain exposure to various field pracs gn and detailing. The industrial

jnin ices in . .
e (Idings, and also in various constructi ) the analysis and design of multi-
pr'ted puildings; Struction techniques used in the industry. The analysi
. jont in SAP 2000 and detailing was done in AutoCAD ry. The analysis
was ' _ . 2013.The structural component of

puilding includes pile foundation, column, beam, slab and shear wall, retaining wall, ramp
;r which were designed manually according to the IS specifications. The use of software (SAP
o) offers saving in time, the calculations are very easy. It takes value on the safer side than

ul design. The designing and detailing was done according to standard specifications of
~ous 1S codes to the possible extend. This training helped to understand and analyze the

inural problem faced by the construction industry. Site visit also gave an exposure to the

ustry.
]
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ABSTRACT

The industrial training was carried out at Asia Infrastructure advisory services PVT Ltd,
Trivandrum under the guidance of Mr. Jithin Joe, Structural Engineer. Asia Infrastructure
advisory provide multi-discipline consultancy services with diverse range of design
engineering, transaction, and business skill taking every element of an infrastructure project
from conception through commissioning ensuring sustainable maintenance and
management for the life period. Asia Infrastructure advisory has a core group of structural
designers of world class repute, it is phenomenal that we provide optimized structural
solutions compliant, with extensive safety norms through update technologies of analysis
and design. Asia Infrastructure advisory provides complete structural design services for all
type of buildings from minor alterations and additions through to new residential,
commercial, industrial and institutional projects, incorporating complete projects

supervision of the structural of the development projects.

As part of the project an Analysis and Design of commercial Cum Residential Building at
Idukki is to be analysed and designed according to the relevant Indian Standard codes. The
work is carried out in three stages. First stage is modelling and analysed of the proposed
building. Second stage is the design of different structural components. The final stage is
the detailing of different structural components. The structure is analysed in ETABS 2017
and the design of structural components are done manually. The detailing work are done in

AUTOCAD 2018. In addition to the analysis and design, construction sites were visited

during the industrial training period.
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CHAPTER 1

INTRODUCTION

Industrial training is an i ; .

Mg 18 an important component in the development of the practical and
rofessional skills i G o ,
i skills required by an engincer. The purpose of industrial training is to achieve
exposure on practical engineering fields. Through this exposure, we would have a better

understanding of engineering practice in general and sense of frequent and possible problems.
The objectives of industrial training are:

a) To get exposure to engineering experience and know ledge, which are required in

industry and not taught in the lecture rooms.

b) To apply the engineering knowledge taught in the lecture rooms in real industrial
situations.

c) To share the experience gained from the ‘industrial training’ in discussions held in

the lecture rooms.

d) To get a feel of the work environment.

e) To gain exposure on engineering procedural work flow management and
implementation.
f) To get exposure to responsibilities and ethics of engineers.

The search of man for new methods for constructing his shelter and the invention of cement,
led him to the use of multi-storey buildings in the form of framed structures. The R.C.C roofs
made it easier to build on top of one another. More and more people began opting for multi-

storey flats as the land value showed a sharp increase, to exponential increase in the population

and limited land supply. Due to scarcity of land and high population density, multi-storied

buildings are becoming a necessity these days. Recently, there have been a considerable

increase in the number of tall buildings, both residential and commercial and modern trend is

towards taller and taller structures.

The advancement in science and technology had made it possible to build high rise structures

in area sceptible to cyclones and carthquakes. Thus the effect of lateral loads like wind
s even su ; : :
loads and earthquake forces are gaining importance and almost every designer is faced with
and e
srbl ¢ q ding adequate strength and stability against lateral loads. These lateral forces
em of providin

Department of civil engineering
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Figure 6.2: Rendered view of the model
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CHAPTER g
SITE visIT REPORT

1: IlSER—THlRUVANANTHAPURAM
Date of visit: 09/3/2019

8.1 SITE VISIT-

- SSET
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Fig 8.2 Plinth Beam
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Figure 8.6 Ready Mix Concreting
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CHAPTER Y
CONCLUSIONS

Ihe industrial training helped me to gain ample exposure (o various lield practices in the
analysis and design of multi-storied buildings, and also in various construction techniques
used i the industry. The analysis was done in FTABS 2017 and detailing was done in
AutoCAD 2018, All the structural components were designed manually. Though the use of
software (ETABS 2017) offers saving in time, the caleulutions are not appropriate. 1t takes
value on the safer side than manual design. The designing was done according to standard
specitications of various codes to the possible extend. ‘The various difficultics encountered
in the design process and various constraints faced by the structural engincer in designing
were well understood. This training helped to understand and analyze the structural problem

faced by the construction industry. Site visit also gave exposure (o the industry,

— 103 SSET
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qualified ~ trainers and  concepts

fibrecoomunication,Spicing process,2G, 3G, 4G data transfer method, satellite
communication, etc were covered. The training helped students correlate theory
with  industrial applications and ignite interest in the field of
communication.Students were exposed to solve some of the real time issues .They
were familiarized with different equipments used in Mobile Communication. The
students have visited Satellite Station, other BSNL offices like BSNL

Muvat

u, Mission Quarters, Thrissur.
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he Principal
SCMS Sehool of Engineering & Technology,
Karukutty, Irnakulam 683 582

RG/NPLANT/2017-18/02 \ v i dated 13/04/2017.

Sir,
Sub:- Summer Industrial Training fér Engincering Students-Reg..
BSNL is imparting training for Engineering Students during May — June- July

2017 as part of summer vocational training. This vocational training is meant for the

Engineering students in the stream of Electronics and Communications, Information
Technology, Computer Sciences & Electrical who are studying in the 1% 2" and 3" year
of Engineering Curriculum,

The vocational training offered through this module is more of application
oriented in nature. In the current model, we add value to the knowledge of the students by
giving them structured contents, classroom sessions and guided field sessions.

Certificates will be issued to the participating students after completion of their
trainings. As reference reading, the participants will be given a reference manual
published by the training centre of BSNL, by mail which also serves as cowse material.

Students are advised that after getting exposed to all the technologies, they may in
their final year, choose one of the areas for doing their final year project with BSNL
Training Centers where further in-depth inputs will be given on their choice of
specialization,

The training structure envisages visit to a Telephone Exchange building,
Switching Equipments, Local Network, Transmission centre and Mobile Installations to
familiarize the students with all the main Telecommunication Technologies namely
Switching, OFC, FTTH, GSM Mobile, CDMA, Broadband, TCP-IP, NGN Systems and

10 give an ex posure with the working Telecommunication equipment deployed in BSNL.




GsM, GF
 cquipments Opti
SystemS-
The aim of the vocational training st
ice to enter the Telecom Industry.

(raining will be conducted at BSNL Bhavan Conferen

of their cho
The

all during Mas

june and July 2017 or as per the requirement if the institution sponsors of a batch 6 '
students. The duration of the training is for 5 days / 30 sessions. The

minimum 35
training fee is Rs.3000/- + Service tax @ 15 %.( Total Rs.3450/-) subject to be revised
as per Corporate Office orders.
dvance by cash or DD drawn on any Nationalized / |

The fee is to be remitted in a
PGMT, BSNL, Ernakulam

Scheduled Bank in favour of Accounts Officer (cash), O/o the

payable at Ernakulam.
sted that wide publicity may please be giv

they can avail of this opportunity to enhance their skills. A copy ©

en among the students so that

It is reque
f an application form is

enclosed heiewill.

further queries the following officer can be contacted.

For any
i . /-"_T e
 Name Designation e-mail ID Tel. Number Mobile
xﬁ Number
g //—_
Roja R SDE Training sdelegal123@gmail.com (0) 0484-2375151
| Fax-0484-2378282

Yours sincerely

Muraleedharan, ITS
Principal General Manager Telccom
BSNL, Ernakulam




INDUSTRIAL TRAINING AT Ky

TRON (1 5/06/201 7-29/06/201 7)

Keltron is

C ¢

a multi-product multi-centric organization baged in Ker

Navratna corporations of the country. To achieve thig mission, the organization has
set a clearly defined strategy in  motion encompassing its core strengths:
experienced human resources, robust infrastructure for high quality manufacture,

commitment to quality, and continuous research and development. Students were

made familiarized with different branches of KELTRON all over Kerala and their

products. That were introduced to functioning of different machineries used for the

production, like lathe,shaping machines, cutter etc. The group was lead by
MrJayrajan, They also familiarized the SECURITY & SURVEILLANCE
SYSTE

MS and got introduced to various types of cctv and their working. Different
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Report on Intership Programme at

BMW EVM Autokraft, Kalamassery, Kochi

1. Introduction

BMW EVM Autokraft at Kalamassery are dealers of all BMW models. Housed in a facility

of nearly 45,000 square feet with the showroom and the service center built on an area of
1

6.500 square feet. it offers the customers an entire range of display of all BMW models
besides a selective display of BMW M Sedans and Coupes. The opportunity to undergo an

internship at EVM autokraft to understand the technologies that makes BMW stand apart in
the automotive field was indeed a worthwhile experience.

1.1 History of BMW

BMW is a German multinational company which produces automobiles and motorcycles.

The company was founded in 1916 as a manufacturer of aircraft engines, which it produced
from 1917 until 1918 and again from 1933 to 1945.

1.2 General View

Automobiles are marketed under the brands BMW. Mini and Rolls-Royce, and motorcycles

are marketed under the brand BMW Motorrad. In 2015, BMW was the world's twelfth
largest producer of motor vehicles, with 2,279.503 vehicles produced.

BMW is headquartered in Munich and produces motor vehicles in Germany, Brazil, China,
India, South Africa, the United Kingdom, and the United States.

Motto: Sheer Driving Pleasure (worldwide) ; The Ultimate Driving Machine (US, LK
Australia) ; The Ultimate Driving Experience (Canada)

The current model lines of BMW automobiles are:

e The 1 Series (F40) is the entry level to BMW's current model range. Compared to its

predecessor it is only produced as a 5-door hatchback body style. A 4-door sedan
variant (F52) is also sold in China and Mexico

e The 2 Series (F22/F23) is BMW's entry level coupes and convertibles. The 2 Series

range also consists of the "Active Tourer" (F45) and "Gran Tourer" (E46) body styles,
which are 5-seat and 7-seat MPVs respectively..

The 3 Series (G20/G21) range is produced in sedan and wagon body styles.




The 4 Series (F32/F33/F36) range is produced in 2-door coupe, 2-door convertible
and 5-door fastback ("Gran Coupe") body styles.

* TheS Series (G30/G31) range is produced in sedan and wagon body styles. A long-
wheelbase sedan variant (G38) is also sold in China

* The 7 Series (G11/G12) range is produced in the 4-door sedan and long-wheelbase
sedan body styles.

* The 8 Series (G14/G15/G16) range is produced in 2-door coupe, 2-door convertible
and 4-door fastback ("Gran Coupe") body styles.

* The X models consist of the X1 (F48). X2 (F39), X3 (GO1). X4 (G02), X5 (GO5),
and X7 (G07).

® i models: The BMW iis a sub-brand of BMW founded in 2011 to design and
manufacture plug-in electric vehicles.

L

M models: BMW produce a number of high-performance derivatives of their cars
developed by their BMW M GmbH (previously BMW Motorsport GmbH) subsidiary.
Some models have "M" appearance packages that are not performance-enhanced
* The letters ‘F’ and ‘G’
latest of them.

used above represent the generation of automobiles. ‘G’ is the
1.3 Technologies that makes BMW different from other leaders of automotive field.

Some of the innovative technologies adopted by BMW are: High Precision Injection,
Brake Energy Regeneration and many other intelligent solutions designed to reduce fuel
consumption and CO2 emissions.

1.3.1 Brake Energy Regeneration.

With Brake Energy Regeneration, BMW Efficient Dynamics points the way
energy-efficient future. As soon as you brake or take your foot off the accelerator, the
kinetic energy is captured and fed to the battery. This reduces the amount of power the
battery takes from the engine and hence lowers fuel consumption. When the driver
presses the accelerator, on the other hand, the alternator is decoupled from the drive train.
With fewer components drawing power from the drive train, more
can go into accelerating the car.

10 a more

of the engine's output

1.3.2 Intelligent Lightweight Construction.

An intelligent lightweight construction reduces fuel consumption and

improves
performance. It is an excellent example of how efficient driving combines perfectly with
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