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ABSTRACT 
 

The National Disaster Management Authority of India (NDMA) rules on Hospital            

Safety have been produced with the vision that all healing facilities in India will be               

fundamentally and practically safe from disasters, to such an extent that the dangers to human               

life and infrastructure are limited. Such that hospitals are not just better prepared but fully               

functional immediately after disasters and are able to respond without any delay to the              

medical requirements of the affected community. 

Steel-concrete composite systems for buildings are formed by connecting the steel            

beam to the concrete slab or profiled deck slab with the help of mechanical shear connectors                

so that they act as a single unit. In the present work, In the present work, Composite hospital                  

building was considered for investigation of G+6 storey according to IS1893:2016 and by             

using NDMA guidelines which is arranged in earthquake zone III. For modelling of             

Composite structures, Response Spectra Method of Analysis is utilized and ETABS software            

is used. It shows comparison of various aspects like Base shear, storey drift, joint              

displacement and storey displacements of Composite buildings considering various analysis          

results. The proposed approach for analysis of hospital building by NDMA guidelines is             

useful to provide structurally safe solution from disasters.  

Therefore, a proposed retrofit usage can be said to be effective on the off chance that                

it comes about an expansion in quality and flexibility limit of the structure which is more                

than the demands imposed by earthquakes. The seismic behaviour by using NDMA            

guidelines is poor and lateral displacement is more during earthquake so to decreases lateral              

displacement   improved the seismic behaviour of building. 
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1. INTRODUCTION 

1.1 Overview 

The guidelines on Hospital Safety have been produced with the vision that all              

healing facilities in India will be basically and practically safe from disasters, to such an               

extent that the dangers to human life and foundation are limited. The overall aim of the                

guidelines is to mainstream disaster prevention, mitigation, preparedness and response          

activities into the health sector in our country, with specific focus on hospitals; such that               

hospitals are not just better prepared but fully functional immediately after disasters and are              

able to respond without any delay to the medical requirements of the affected community.              

The composite hospital building is analysed by using IS: 1893-2016 and NDMA guidelines.             

In this analysis the comparison of storey drift, storey displacement, base shear, column and              

beam forces are calculated by using IS: 1893-2016 and NDMA guidelines of composite             

hospital building. The seismic rehabilitation process aims to improve seismic performance           

and correct the deficiencies by increasing strength, stiffness or deformation capacity and            

improving connections. Thus, a proposed retrofit implementation can be said to be successful             

if it results an increase in strength and ductility capacity of the structure which is greater than                 

the demands imposed by earthquakes. 

An earthquake is the vibration of the earth’s surface that takes after a sudden               

arrival of energy in the crust. During an earthquake, the ground surface moves in all               

directions. The most harming consequences on buildings are caused by lateral movements            

which irritate the soundness of the structure, making it to topple or to collapse sideways.               
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Since structures are typically built to oppose gravity, many traditional systems of            

construction are not inherently resistant to horizontal forces. Thus design for earthquakes            

consists largely of solving the problem of building vibrations. The outline of structures is on a                

very basic level worried about guaranteeing that the parts of structures, e.g. lateral             

force-resisting system, can enough serve their proposed capacities. In the case of seismic             

design of the lateral force-resisting system, the design problem can be reduced simply to the               

problem of providing adequate force and deformation capacity to resist the seismic demands.  

 

 

 

 

1.2 Composite Construction 

Previously, for the design of a building, the decision was regularly between a concrete              

structure and a masonry structure. But the failure of many multi-storied and low-rise RCC              

and masonry buildings due to earthquake has forced the structural engineers to look for the               

alternative method of construction. Use of composite or hybrid material is of particular             

interest, due to its significant potential in improving the overall performance through rather             

modest changes in manufacturing and constructional technologies. In India, many          

consulting engineers are reluctant to accept the use of composite steel-concrete structure            

because of its unfamiliarity and complexity in its analysis and design. But literature says              

that if properly configured, then composite steel-concrete system can provide extremely           

economical structural systems with high durability, rapid erection and superior seismic           

performance characteristics. A need to study the composite design of the multi-storey            

buildings keeping in view of the rapid development in this field. In India, it is               

comparatively new and no updated design codes are available for the same. Formally the              

multi-storey buildings in India were constructed with R.C.C framed structure or Steel            

framed structure but recently the trend of going towards composite structure has started             

and growing. In composite construction the two different materials are tied together by the              

use of shear studs at their interface having lesser depth which saves the material cost               

considerably. Thermal expansion (coefficient of thermal expansion) of both, concrete and           

steel being nearly the same. Therefore, there is no induction of different thermal stresses in               
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the section under variation of temperature. 

 

1.2.1Composite beam definition 

A steel concrete composite beam consists of a steel beam, over which a reinforced              

concrete slab is cast with shear connectors. The composite action reduces the beam depth.              

Rolled steel sections themselves are found adequate frequently for buildings and built up             

girders are generally unnecessary. The composite beam can also be constructed with            

profiled sheeting with concrete topping or with cast in place or precast reinforced concrete              

slab. 
 

Figure 1.1 Typical composite beam-slab details. 

 

1.2.2 Composite Column definition 

A steel – concrete composite column is conventionally a compression member in which the              

steel element is a structural steel section. There are three types of composite columns used in                

practice which are Concrete Encased, Concrete filled, Battered Section. 

                                        

Figure 1.2 Typical composite column details. 
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                                          LITERATURE REVIEW  

 

Overview  

In this chapter the detailed review of various methods and techniques used to analysed the               

earthquake resistance Composite hospital building is carried out. For the proper functioning            

of the project various National and International paper published have been reviewed. Some             

of the papers are reviewed below: 

Literature Survey 

J.Sankar et al. [1], analysed RC plane frames of G+3 storey building for four earthquake               

zones. Storey drift, storey displacement, bending moment and shear force variation for            

different zones was carried out. Storey drift was increased from zone II to zone V in force is                  

required in order to design with supporting elements, from which the forces get transferred to               

the framework. The construction period of a structure is much than its expected life,              

therefore, return period of 50 years may be considered for arriving at the both the directions                

X and Z. Amount of storey drift depends up on the amount of earthquake effect and also on                  

the displacement of the storey. For buildings, Earthquake zone factor for construction            

stages/period of a structure depending on its importance.The stability of a structure shall be              

checked both with and without the earthquake loads. 

Amirahmad Fathieh and Oya Mercan [2], designed multi-storey modular steel buildings           

by considering realistic constraints posed during the modular construction. It analysed the            

multi-storey modular steel buildings with nonlinear static pushover and incremental dynamic           

analyses [IDA] in two and three dimensions. In multi-storey modular steel buildings            

structures each module has its own individual concrete slab and the connections between             

these slabs are provided through the horizontal connections. Hence, instead of having a single              

diaphragm, separated diaphragms (one for each module) should be considered at each storey             

floor when modelling a MSB structure. This will also result in a more realistic representation               

of the braced frame lateral stiffness; and, thereby, provide better predictions of the building              

drifts and periods. It conclude that Comparing the 2D and 3D models and according to both                
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IDA and nonlinear pushover analysis, the structural capacity against incipient collapse of the             

3D model was found to be lower than that of the 2D model. This is because the 2D model                   

fails to account for the torsional response, hence overestimates the structural capacity. 

 

Zhichao Lai, et al. [3], studied 6-storey Composite Special Moment Frames subjected to             

frequent occurrence earthquake and design basis earthquake ground motions. Also studied           

12-storey Composite Special Moment Frames subjected to frequent occurrence earthquake,          

design basis earthquake and maximum considered earthquake ground motions. Dynamic          

analysis of composite frame done by non-linear time historey method. It conclude that the              

non-linear time historey analysed also indicated that the higher modes had greater influence             

on the 12-storey Composite Special Moment Frames than the 6-storey Composite Special            

Moment Frames, and also the maximum inter storey drifts for both the 6- and 12-storey high                

strength Composite Special Moment Frames were less than 1%, 1.5% and 3% when             

subjected to frequent occurrence earthquake, design basis earthquake and maximum          

considered earthquake ground motions.  

Bhavin H. Zaveri, et al. [4], carried the comparison of steel, RCC and composite building by                

considering five storey building. It was compare by various aspects like seismic performance,             

deformations, resultant forces and moments, cost, weight and fire performance. It conclude            

that in high rise building the composite building most suitable than steel and RCC building               

because it produces less displacement and resists more structural forces. It also seen that              

composite structures are resulted into lighter construction than traditional concrete          

construction as well as speedy construction. So completion period of composite building is             

less than RCC building. 

Rehan A. Khan and T. Naqvi [5], studied the seismic reliability of five storey steel frame                

building by considering the uncertainties inherent in the modelling, analysis procedure,           

material properties, capacity of the frame, ductility effect and seismic input. The structure             

stimulation was conducted using structural analysis programme (SAP) by 3D frame analysis.            

It seen that the difference in the probabilities of failure due to change in soil condition is not                  

only influenced by the soil characteristics but also by the structures period which governs the               
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spectral acceleration. Probabilities of failure are determined for different values of PGA and             

the probability of failure is determined by considering the gravity load to remain constant. 

Nitish A. Mohite, et al. [6], carried out comparative analysis of RCC and             

Steel-Concrete-Composite of 11 storey building includes roof deflections, base shear, storey           

drifts, for the building and axial forces and bending moments for column and beam. Seismic               

behaviour of building under seismic forces as per IS 1893-2016 are designed. Static Method              

of analysis explained in ETABS software is used and results are compared for different              

parameters. It conclude that the shear forces in main beams in composite structure are              

increased by average 39.43% as compared to R.C.C. framed structure while in secondary             

beams in composite structure are reduced by average 14.39 % as compared to RCC framed               

structure. It was observed that steel-concrete-composite building was found to be more safe             

and economical and better option. 

D. R. Panchal and P. M. Marathe [7], performed the analysis of G+30 RCC, steel and                

composite building. As the results show the Steel is better than RCC.but the Composite              

option for high rise building is best suited among all three. It seen that the sizes of the steel                   

members from steel building to the composite building reduces about 25 % in main beams               

and about 60 % in secondary beams. Shear forces in secondary beams are increased by               

average 83.3% in steel structure and reduced by average 10 % in composite structure as               

compared to RCC framed structure while in main beams shear forces are increased by              

average 131% in steel structure and reduced by average 100 % in composite structure as               

compared to RCC framed structure. Bending moments in secondary beams are increased by             

average 83.3% in steel structure and reduced by average 48 % in composite structure as               

compared to RCC framed structure while in main beams bending moments are increased             

131% in steel structure and increased by average 117 % in composite structure as compared               

to RCC framed structure. Axial forces in column have been reduced by average 46% in steel                

structure and reduced by average 7% in Composite framed structure as compared to RCC              

framed structure. 

 

CONCLUSION 
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Overview 

The Concept of NDMA guidelines on Hospital Safety have been developed with the vision              

that all hospitals in India will be basically and practically safe from disasters. So that               

hospitals are not just better prepared but fully functional immediately after disasters and are              

able to respond without any delay to the medical requirements of the affected community              

during disaster.  

Concluding Remark 

From the study Analysis and Design of Composite Hospital Building Subjected to Seismic             

Forces by Using NDMA Guidelines are concluded below 

1. Composite structures are best solution for high rise buildings and they are resulted in              

speedy construction. 

2. Composite structures are resulted into lighter construction than traditional concrete          

construction as well as speedy construction. So completion period of composite           

building is less than RCC building. 

3. The reduction in the self-weight of the Composite hospital building as per IS:             

1893-2016 is 29.25 % with respect NDMA guidelines due to increase cross sectional             

area of NDMA guidelines hospital building due to increase in cross sectional area of              

NDMA guidelines. 

4. The reduction in the seismic weight of the Composite hospital building as per IS:              

1893-2016 is 14 % with respect NDMA guidelines which indicates that less seismic             

weight which gives better seismic response during earthquake. 

5. Base shear value of Composite hospital building as per NDMA guidelines is double             

as compare to IS: 1893-2016 because full zone factor value is considered in horizontal              

seismic coefficient value in NDMA guidelines. 
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