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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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Anahsis and Design of Hospital Building_ Mini Project Report -2019 

1. INTRODUCTION 

Industrial 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: 

1. 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 Stuctural 

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 

Department of Civil Engineering SSET 
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7. DETALS OF SITE VISIT 

Catv industrial training, I have visited a five construction sites. The first one is As a part 
of my 

a commereial building made of steel located at Palarivattom, the second one is a 

cial building at Mamangalam, the third building is a commercial building at Eloor, Residential 

the our h huilding is a Nalukettu at Cheranalloor and the fifth one is the Provincial home 
sis at south Kalamassery. The details of the site visits are given below. 

1Commereial Building made of Steel at Palarivattom 

The commereial building under construction is owned by Mr. Robinson Varghese, Mr. 

Tony Varghese and Mr. Sam Varghese. The building is located in Survey Number 167/4A, 

167 4C at Edappally South Village. As per clause 2.2.5 of IS 875 (Part Il): 1987, the 

huilding comes under the occupancy classification of mercantile building. 

Fig. 7.1. Elevation of the building 

double storied Oed commercial building shown in fig.7.1, is made of steel members and 

weads overaa 
and 687.99 m respectively ISMC 175 and ISMB 200 are used in the construction 

beams and columns as 

plinth area of 707.02 m?. The F.A.R., coverage and plot area are 1.03, 

shown in fig.7.2. The beam and column sections are connected 

bolts of 24m 
ors is a comp 

4mm diameter as shown in fig,7.3. The flooring in the first and second 

el panels as shown in fig.74.

elloor made by laying concrete mix of grade M20 over corrugated 

men of Civil Engineering- SSET 101 
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Fig.7.2. Beam and column supporting the steel corrugated plate of second floor. 

Fig.7.3. Beam column joint 

Fig.7.4. Concreting over corrugated steel plates 

ment of Civil Engineering- SSET 102 



Mini Project Report -2019nd Design of Hospital Building 

AAAL 

Fig.7.9. Casting the curb for underground water tank 

Iwo brick thick walls in English bond 

Fig.7.10. Shuttering 
and erection of reinforcement to cast the water tank 

ug111. and in English bond is constructed over the plinth level as shown in ler the 
nwork for column 

the 
was tied as per the structural drawing (fig.7.12). 

column reinforcement 

erected and the concreting was done as in fig.1.2.8. 
Pariment of Civil Engineering 

SSET 
105 
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Design of Hospital ding 

dnafysis ama 

Fig.7.13. Both lintel and sunshade has been casted 

Fig.7.14. First and second flight of stair has been concreted 

Fig.7.15. Current elevation of building wo ights of the stais Slaircase has been constructed (fig.7.14.). At present the construction the first floor is c toof is to be erected. 
Complete as shown in fig.7.15. and the formwork for concreting the 

Deparim 
of Civil Engineering- SSET 107 



Joint reinforcement 
8 mm @ 75 mm clc 

8 mm lateral ties 

@300 mm clc 

(lo 14) 

Transverse reinforcement 
8 mm bar @ 75 mm c/c 

25 mm bar 

>(lo 14) 

Special confining reinforcement 
8 mm bar @75 mm clc 

Confined joint with beams framing into 
all four sides confining reinforcement. 

APPENDIXxB 

OTES PROJECT HOSPITAL BUILDING 
All demensions it mT uriess petihed 

2imersofns shat not tbe theasut6d directy ron this drawing 
TITLE REINFORCEMENT DETAIL OF 

BEAM COLUMN JOINT 3Gade of concrete and steel M30 and Fe 00 

4Cear cover to reirforcerient s 40 mm for colurnn and 20 mm tor bear 

DWG No 8 SCALE NOT TO SCALE 



md Design of Hospital Building 
Mini Project Report-2019 ANapis a 

8. CONCLUSION 

the respective work is studied. The soil report is studied; loads are calculated 

ABS 2017 and modelling and analysis was done. The 3D view and rendered view 

The plan of 
the codal provisions. The beam column layout is drawn, grid lines are drawn 

according to the 

USIng ETAB 

of the 
commercial building was obtained Design of beam, column, design of slab (two 

ad one way), shear wall, staircase, ramp,retaining wall were done manually.way and 

The following works were completed: 

Design of structural members 

Reinforcement detailing of the structural elements. 

Site visit 

Deportm nent of Civil Engineering- 
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 óm, Sap 2000 software is used for modeling, 

analysis design and detailing of the structure. 
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CHAPTER1 
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. 

c) 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. 
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CHAPTER2 

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 
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ISTRUCTION UCTION OF BRIDGE ACROSS CHAMPAKKARA RIVER IN 

KOCHI 

ta nroDOscd to construct Across Champakkara River in Kochi which connects Vytila The bridge is proposed 

This bridge is constructing parallel to the existing bridge which is very week due to 
Jnd Pettah. This bridge 

foins two lanes road and Kochi Metro Rail in between. This project is a part of 

etension 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 

RTDS river is 44 m and all other spans are 25 m length. Width of carriage way is 6 m. Pier is 

supported on pile cap and pile. Two piers at river side consists of 12 piles and other piers at land 

onSists of 8 piles. Diameter of pile is 1.20 m and contains main bars of 32 mm dia bar 18 set. A 

COntains two bars which are binded together. Stirrups are 10 mm dia bars which have 100 mm 

Spacing. 
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Fig.9.2 sheet pile 

Fig.9.3 Reinforcement for pile 
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Fig.9.4 Reinforcement for pile 

4.3 IP BUILDING NEAR AMRITA HOSPITAL (CHILDRENS HOSPITAL) 
his 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 Ms0. The 

atio 1s l:1.76:2.64.Cover of 75mm is used. These piles are of length 39 to 40 m. The diameter of 

Pies used are Im, 80cm and 90 cm. Auger boring method is used for drilling holes. 56 numbers 

0ar of 25mm diameter are bundled together in a cage. 3 or 4 pile foundations were seen under 

COlumn. Pile cap provided is of depth 1.2m. 25mm dia bars are used in pile cap. Pile cap 
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CONCLUSION 

ni oroject, subway was taken for the analysis design and detailing. The industrial Asa 
part of . 

d to gain exposure to various field practices in the analysis and design of multi- 
ed to gain exposur 

aining 

in various construction techniques used in the industry. The analysis goried 
buildings, and also 

2s done in SAP in SAP 2000 and detailing was done in AutoCAD 2013.The structural component of 

huilding includes pile foundation, column, beam, slab and shear wall, retaining wall, ramp, 

which were designed manually according to the IS specifications. The use of software (SAP 

M0) offers saving in time, the calculations are very easy. It takes value on the safer side than 

Banual design. The designing and detailing was done according to standard specifications of 

arious IS codes to the possible extend. This training helped to understand and analyze the 

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

industry. 
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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 cass 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 important component in the development of the practical and 

professional skills required by an engineer. The pupose of industrial training is to achieve 

exposure on practical enginecering 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 knowledge, 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 

situationsS. 

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. 

To gain exposure on engineering procedural work flow management and e) 

implementation. 

) 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

1n areas even susceptible to cyclones and earthquakes. Thus the effect of lateral loads like wind 

10ads and earthquake forces are gaining importance and almost every designer is faced with 

problem of providing adequate strength and stability against lateral loads. These lateral forces 
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Figure 6.2: Rendered view of the model 
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CHAPTER 8 
SITE VISIT REPORT 

8.1 SITE VISIT-1: IISER-THIRUVANANTHAPURAM 
Date of visit: 09/3/2019 

As part of by industrial training, I visited the construction site of Indian Institute of Science Education and Research Thiruvananthapuram (IISER-TVM) on 09/3/2019. It is an education building project undertaken by RDS pvt ltd. The site is located at Vidura, 40 kilometers from Thiruvananthapuram, at the foot of Ponmudi hills. It is a G+7 building. At the time of my visit, the construction of isolated column footing. plinth beam and Raft foundation was going on the site. The construction of column foundation was clearly visible in the site. The column are casted with M3o grade concrete and Fe 500 steel. 

Fig 8.1 Isolated column footing 
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Fig 8.2 Plinth Beamn 

NT 

Figure 8.3: Triangular and rectangular stirrups 
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Figure 8.5 Slab Casting 

Figure 8.6 Ready Mix Concreting 
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CHAPTER 9 

CONCLUSIONS 

The industrial training helped me to gnin ample exposure to various ficld practices in the 

analysis and design of multi-storied buildins, and also in various construction techniques 

used in the industry. The analysis was done in ETABS 2017 and detailing was done in 

AutoCAD 2018. All the structural ecomponents were designcd manually. Though the use of 

software (ETABS 2017) ofters saving in time, the caleulations are not appropriate. It takes 

value on the safer side than manual design. The designing was done according to standard 

specifications of various codes to the possible extend. The various difficulties encountered 

in the design process and various constraints faced by the structural enginecr 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 to the industry. 
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