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ABSTRACT 

Today India’s urban population is the second largest in the world and its future development leads to 

increased demand for housing to cope with this problem India should desperately need to plan for acquisition of land 

and rapid creation of dwelling units. Some of the advanced technologies catering to faster speed of construction are 

already available in the country. The detailed analysis and design of slab-wall system and column-beam system in 

concrete building are studies in this thesis. At present construction the typical floor plan in a structural system of 

high raised concrete building’s can be easily done by slab-wall form compared to column-beam system and the 

behavior of the building under gravity and lateral loads is analyzed by using ETABS software. Comparisons with 

analytical results show that high base shear and deformation in column-beam system than slab-wall system in 

concrete building. 

1. INTRODUCTION 

1.1 GENERAL  

Now a day’s Indian population is getting increased 

day by day and second largest country in the world 

regarding population. Future development leads to 

increased demand for housing; to overcome this India 

desperately need to plan for acquisition of land and 

rapid creation of dwelling units. The progress made 

by the construction industry of any country could be 

considered as the index of development of that 

country. 

The traditional mode of construction for individual 

houses comprising load bearing walls with an 

appropriate roof above or reinforced concrete framed 

structure construction with infill masonry walls 

would be totally inadequate for mass housing 

construction industry in view of the rapid rate of 

construction. Further, such constructions are prone to 

poor quality control even in case of contractors with 

substantial resources and experience. 

For undertaking mass housing works, it is necessary 

to have innovative technologies which are capable of 

fast rate construction and are able to deliver good 

quality and durable structure in cost effective 

manner. Several systems are adopted at different 

places in the world; eventually the systems which are 

reasonably economical and easy for operation with 

skilled labour are useful in India. Certain systems are 

in vogue and more and more contractors are trying to 

bring in new technologies. 

Structural design in an art of science of designing, 

with economy and elegance, a safe serviceable and 

durable structure. The process of designing 

commences with the planning of the structure, 

primary to meet the functional requirements of the 

user. The requirements delivered by the client may 

not be well defined and may be vague also but it is 

the work of the designer to understand the needs and 

design the structure accordingly. The functional 

requirements and economy of the structure for its 

intended use over the life span of the structure are 

intended to by the structural designer. 

 

1.2 SLAB-WALL SYSTEM AND COLUMN-

BEAM SYSTEM 

Slab-wall system buildings are built in many 

countries such Japan, Italy and other countries. The 

main components of this system are walls and flat 

plate slabs, where in-situ concrete is poured into two 

half-box forms to shape loading walls and floor slabs 

simultaneously. Generally in 24hrs, residential units 

can be rapidly built up. For this reason, slab-wall 

system buildings are an attractive system for medium 

high-rise buildings having respective plan. 

Column-Beam system is normal type of construction 

of buildings in this the pace of construction is slow 
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due to step by step completion of different stages of 

activity, column and beams with partition brick walls 

is used for construction. 

 

1.3: OBJECTIVES OF THE STUDY 

• To study the behavior of the building under 

gravity and lateral loads. 

• Study the lateral displacement, Story shear 

2. REVIEW OF LITERATURE 

Balkaya and Kalka [1] had done the 

relevance of R-Factor and Fundamental period for 

seismic design of tunnel form buildings and 

concluded an equation was developed based on 3D 

analysis of 140 tunnel form building having a variety 

of plans, heights and shear-wall configurations. His 

experimental results show good correlation and lead 

future credibility to propose equation for its use in 

practice. 

Yuksel and Kalkan [2] had done the 

behaviour of tunnel form buildings under quasi-static 

cyclic lateral loading and in his paper the 

experimental investigation on the inelastic seismic 

behaviour of box type form buildings are presented. 

Concluded the mode of failure that is not routinely 

considered during seismic design of shear-wall 

dominant structural systems. 

Tavafoghi and Eshghi [3] had described 

about the seismic behavior of tunnel form concrete 

building structures and he studied the fundamental 

period and mode shapes of tunnel form buildings, one 

of the basic parameters of seismic behavior in linear 

response was investigated. 

Dhanashri and Desai [4] had done the 

comparative analysis of conventional formwork and 

tailor made formwork on the basis of cost and time 

parameter and concluded that quality and speed must 

be given due consideration with regards to economy. 

Rajeeva and Tesfamariam (2012) Fragility 

based seismic vulnerability of structures with 

consideration of soft -storey (SS) and quality of 

construction (CQ) was demonstrated on three, five, 

and nine storey RC building frames designed prior to 

1970s. Probabilistic seismic demand model (PSDM) 

for those gravity load designed structures was 

developed, using non-linear finite element analysis, 

considering the interactions between SS and CQ. The 

response surface method is used to develop a 

predictive equation for PSDM parameters as a 

function of SS and CQ. Result of the analysis shows 

the sensitivity of the model parameter to the 

interaction of SS and CQ. 

Karavasilis et al. (2008)studied the inelastic 

seismic response of plane steel moment-resisting 

frames with vertical mass irregularity. The analysis 

of the created response databank showed that the 

number of storeys, ratio of strength of beam and 

column and the location of the heavier mass 

influence the height-wise distribution and amplitude 

of inelastic deformation demands, while the response 

does not seem to be affected by the mass ratio. 

Athanassiadou (2008) concluded that the 

effect of the ductility class on the cost of buildings is 

negligible, while performance of all irregular frames 

subjected to earthquake appears to be equally 

satisfactory, not inferior to that of the regular ones, 

even for twice the design earthquake forces. DCM 

frames were found to be stronger and less ductile 

than the corresponding DCH ones. The over strength 

of the irregular frames was found to be similar to that 

of the regular ones, while DCH frames were found to 

dispose higher over strength than DCM ones. 

Pushover analysis seemed to underestimate the 

response quantities in the upper floors of the irregular 

frames. 

Sadjadi et al. (2007) presented an analytical 

approach for seismic assessment of RC frames using 

nonlinear time history analysis and push-over 

analysis. The analytical models were validated 

against available experimental results and used in a 

study to evaluate the seismic behavior of these 5-

story frames. It was concluded that both the ductile 

and the less ductile frames behaved very well under 

the earthquake considered, while the seismic 

performance of the GLD structure was not 

satisfactory. The retrofitted GLD frame had improved 

seismic performance. 

Kim and Elnashai (2009) observed that 

buildings that are seismically designed to 

contemporary codes would have survived the 

earthquake. But, the vertical motion would have 

significantly reduced the shear capacity in vertical 

members. 

Duan et al. (2012)- According to the 

numerical results, the structures designed by 
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GB50011-2010 provides the inelastic behavior and 

response intended by the code and satisfies the inter-

storey drift and maximum plastic rotation limits 

recommended by ASCE/SEI 41-06. The push-over 

analysis indicated the potential for a soft first story 

mechanism under significant lateral demands. 

3. ANALYSIS OF STRUCTURE: 

A software ETABS has been used to study 

the changes of the Structural Behaviour for different 

shapes of R.C Building on plan and on sloping 

ground under the lateral load effect such as 

earthquake load, According to IS 1893:2002, Both 

the equivalent lateral force procedure (static method) 

and response spectrum analysis procedure (dynamic 

method) lead directly to lateral forces in the direction 

of the ground motion component.  

 

Fig-1: Plan Of The Building. 

 

BASIC DATA FOR BUILDINGS MODEL: 

The size of the building is 23.07 m length and 21.54 

m width at ground floor level ( As  per architectural 

drawings). 

No of floor = Ground + 8 floors 

Floor heights = 3.0m 

Total height of the building = 27m (from 

ground floor to top floor level) 

Floor finishes= 0.050 × 20= 1kN/m2 

Slab thickness= 0.125 × 25= 3.125kN/m2 

Total= 4.125 kN/m2 

Member load on 230 mm thickness wall = 0.230 × 3 

× 20= 13.8kN/m 

Member load on 115mm thickness wall = 0.115 × 3 × 

20= 6.9kN/m 

Member load on parapet wall= 0.115 × 1 × 20 = 

2.3kN/m 

Extra load on toilets room= 3kN/m2  

 

  

Fig-2: 3D View of Beam-Column System Concrete 

Building. 
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Fig-3: 3D View of Slab-Wall System Concrete 

Building. 

4. RESULTS AND DISCUSSION 

Seismic analysis is performed on the all 

models of the building, i.e. building with varying 

slopes. Response spectrum method is used for the 

analysis in ETABS. The parameters like storey shear; 

storey displacement, storey drift and lateral storey 

stiffness are calculated and compared in Earthquake 

zones II.  

4.1 Analysis of Storey Shear: 

Table-1: Story Shear for Column-Beam and Slab-

Wall System 

Storey ID 

Story Shear (kN) 

Beam Column 

System 
Slab Wall System 

Vx Vy Vx Vy 

STORY1 1314.70 1392.91 1455.45 1545.03 

STORY2 1314.35 1392.54 1454.95 1541.51 

STORY3 1305.31 1382.96 1444.29 1530.21 

STORY4 1280.20 1356.36 1414.67 1498.83 

STORY5 1230.97 1304.20 1356.62 1437.33 

STORY6 1149.60 1217.99 1260.66 1335.66 

STORY7 1028.05 1089.21 1117.31 1183.78 

STORY8 858.28 909.34 917.8 971.65 

STORY9 632.25 669.87 650.54 689.21 

STORY10 341.93 362.28 308.16 326.49 

 

 

Fig-4: Story Shear for Slab-Wall & Beam-Column 

Building along X-Dir. 

 

Fig-5: Story Shear for Slab-Wall & Beam-Column 

Building along Y-Dir. 

4.2 STORY DRIFT: 

Table-2: Story Drift for Column-Beam and Slab-Wall 

System 

Storey ID 

Story Drift (mm) 

Beam Column 

System 
Slab Wall System 

X-Dir Y-Dir X-Dir Y-Dir 

Base 0.000 0.000 0.000 0.000 

STORY1 0.589 0.593 0.033 0.033 

STORY2 1.324 1.251 0.018 0.018 

STORY3 1.358 1.245 0.013 0.013 

STORY4 1.353 1.244 0.014 0.011 

STORY5 1.325 1.222 0.015 0.012 

STORY6 1.259 1.166 0.017 0.013 

STORY7 1.150 1.068 0.018 0.014 

STORY8 0.991 0.923 0.018 0.015 

STORY9 0.787 0.730 0.018 0.016 

STORY10 0.578 0.510 0.020 0.017 

 

Fig-8: Story Drift for Slab-Wall & Beam-Column 

Building along X-Dir. 
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Fig-9: Story Drift for Slab-Wall & Beam-Column 

Building along Y-Dir. 

4.3 STORY DISPLACEMENT: 

Storey displacements are the vertical 

displacements of members, occurs due to dead and 

live loads.  

Table-3: Vertical Displacement for Column-Beam 

and Slab-Wall System Concrete Building 

Storey ID 

Vertical Displacement (m) 

Beam Column 

System 

Slab Wall 

System 

Base 0.0000 0.000 

STORY1 0.0084 0.0001 

STORY2 0.0125 0.0002 

STORY3 0.0141 0.0006 

STORY4 0.0157 0.0007 

STORY5 0.0170 0.0009 

STORY6 0.0181 0.0010 

STORY7 0.0190 0.0011 

STORY8 0.0197 0.0011 

STORY9 0.0199 0.0011 

STORY10 0.0213 0.0012 

 

 

Fig-10: Graph shows the vertical Displacement for 

each Story 

CONCLUSION 

This study deals with the analytical investigation 

of a structure subjected to gravity and lateral loads. 

Based on the results the following conclusions are 

drawn. 

• The base shear of column-beam system is 

more than slab-wall system.  

• The reduction in displacement of about 

30% is achieved using slab-wall 

• Reduction of story drift  shows the capacity 

of slab-wall system in resisting earth quake 

loads than the column-beam system thereby 

minimizes the damage. 

• Slab-wall system gives least cost for 

construction of high raised building.  
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