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Abstract— Minimizing energy consumption in buildings has 

become an important goal in architecture and urban planning 

in recent years. Guidelines were developed for each climatic 

zone aiming at increasing solar exposure for buildings in cold 

climates and at reducing solar exposure for buildings in hot 

climates. This approach usually plans for the season with the 

harshest weather; often forgetting that temperatures in cities 

at latitude 25° can drop below thermal comfort limits in 

winter and that temperatures in cities at latitude 48° often rise 

above thermal comfort limits in summer. This study argues 

that a holistic approach to energy efficient building forms is 

needed. It demonstrates a generic energy efficient building 

form derived by glass walls at exterior and composite wall at 

the interior. In this study we are also utilizing low carbon 

footprint material replacing a certain percentage of cement in 

concrete for R.C.C. members. In this research work for 

modelling and dynamic analysis ETABS tool is considered. 
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Low Carbon, Building 

I. INTRODUCTION 

Energy conservation in the built environment has become one 

of the most important topics on both political and scientific 

agendas. The rising global population, decreasing fossil-

based energy resources, rising emissions of harmful gases 

have emerged as the main motivators for energy efficiency in 

buildings. In addition, cost efficiency, safety and the need to 

reduce carbon emissions are fundamental reasons for energy 

conservation. In the last century, the incredible increase in the 

amount of energy usage and the increasing dependence on 

energy resources have forced human beings to consume 

energy in the most efficient way in every area. The world is 

dominated by buildings with about 40% energy consumption. 

For this reason, the construction sector is affected by global 

energy issues, and the traces of these effects are manifested 

in the design, construction and usage processes of the 

buildings. In this context, energy efficient design systems 

related to the production of the buildings that draw so much 

of the world's energy consumption have been put forward. 

This Study scrutinizes approaches to energy efficiency in the 

buildings of the last century. 

 Low energy buildings have attracted lots of attention 

in recent years. Most of the research is focused on the 

building construction or alternative energy sources. In 

contrary, this Study presents a comparative study on a bare 

frame and low energy emission frame. general methodology 

of minimizing energy consumption using current energy 

sources and minimal retrofitting, but instead making use of 

advanced control techniques. We focus on the analysis of 

energy savings that can be achieved in a building heating 

system by applying model predictive control (MPC) and 

using weather predictions. 

 Flyash is defined in Cement and Concrete 

Terminology as “the finely divided residue resulting from the 

combustion of ground or powdered coal, which is transported 

from the firebox through the boiler by flue gases.” Flyash is 

a by-product of coal-fired electric generating plants. 

 
Fig. 1: Green Building 

 Jonescu et. al. (2018) In the second quarter of the 

20th century, due to the world-wide industrial revolution, 

increasing mass production almost in every area also affected 

the building sector. In architecture examples of modernism 

could be seen. Developing heating, ventilating and air 

conditioning (HVAC) systems and their integration with the 

buildings provide examples of climate-independent design. 

The first experiments in the use of solar energy and 

geothermal heat pumps were started at this time. Emerging 

technology, increasing population, urbanization, limitations 

of land in cities, and designing tall buildings, are 

characteristic of this period. Transparent and permeable 

surfaces used on the buildings reflect the architectural 

language of the period while increasing the amount of energy 

used in the buildings. The main social events can be listed as: 

the establishment of the European Economic Community, the 

basis of the European Union, the point reached in space 

technology in the 60s and its transfer into daily life, the 

beginning of the use of nuclear energy, the increasing 

population and energy dependency. 

 Tavares et. al. (2017) A case-study of a public 

building is presented as an example of the adequacy of timely 

analyses of building performance, based on a 

preliminary architectural design. The final design of the case-

study building benefited of the thorough analysis performed 

at this early stage, the main motivation being the willingness 

of a town government of an intelligent design, leading to a 

sustainable town-hall building, in a town in the centre region 

of Portugal. A virtuous combination of a receptive building 

owner and a multidisciplinary design team, allowed a 

systematic methodology to be used, providing the 

opportunity for the consideration of several options for each 

class of constructive element and the possibility of choosing 

among the options for each case, based on quantitative results 

on the expected performance of the building. The options 
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were created and analysed with the help of the VisualDOE™ 

building simulation tool, aiming at a comfortable and energy 

efficient building. Several parameters were used for enabling 

the sensitivity analyses, namely relating to wall structure and 

materials, window frames, HVAC system, etc 

 Siroki et. al. (2015) Low energy buildings have 

attracted lots of attention in recent years. Most of the research 

is focused on the building construction or alternative energy 

sources. In contrary, this paper presents a general 

methodology of minimizing energy consumption using 

current energy sources and minimal retrofitting, but instead 

making use of advanced control techniques. We focus on the 

analysis of energy savings that can be achieved in a building 

heating system by applying model predictive control (MPC) 

and using weather predictions. The basic formulation of MPC 

is described with emphasis on the building control application 

and tested in a two months experiment performed on a real 

building in Prague, Czech Republic 

The main objective of this study is to determine the 

following: 

 To differentiate a simple building and a energy efficient 

building. 

 To determine the effectiveness of energy efficient 

building. 

 To justify its effect on structure stability. 

 To determine that glass as a exterior wall is capable of 

resisting total building load. 

 To determine the cost effectiveness of the structure. 

 To determine the stability of RC members after replacing 

cement by fly-ash cement 

S.NO Description Value 

1 Fly-ash cement - 

2 Young’s modulus of steel, Es 
2.17x104 

N/mm2 

3 Poisson ratio 0.17 

4 Tensile Strength, Ultimate Steel 505 MPa 

5 Tensile Strength, Yield Steel 215 MPa 

6 Elongation at Break Steel 70 % 

7 GLASS 12 mm 

Table 1: Material Description 

S.NO Description Value 

1 Area 16 X 24 m 

2 Number of bays in X direction 4 

3 Number of bays in Z direction 5 

4 Height of Floors 3.0 m 

5 Overall height 36 m 

Table 2: Building Geometry 

S. No. Load Type As per I.S. 

1 Dead Load I.S. 875-PART-1 

2 Superimposed Load I.S. 875-PART-2 

3 
Seismic (dynamic) 

response reduction 

I.S. 1893-PART-

1 

4 Load Combinations I.S. 875-PART-5 

Table 3: Load Assignment 

 
Fig. 2: Building with Glass as Exterior Wall 

II. ANALYSIS RESULTS 

Moment in kN-m 

 Bare frame Green sustainable frame 

storey12 387.03 363.45 

storey11 325.85 318.4 

storey10 317.83 310.64 

storey9 309.81 302.88 

storey8 301.79 295.12 

storey7 293.77 287.36 

storey6 285.75 279.6 

storey5 277.73 271.84 

storey4 269.71 264.08 

storey3 261.69 256.32 

storey2 253.67 248.56 

storey1 245.65 240.8 

Table 4: Max. Bending Moment in Each Storey 

Shear force in kN-m 

Storeys 
Frame with light weight 

concrete 

Bare 

frame 

storey12 563.32 570.12 

storey11 558.65 568.54 

storey10 552.85 553.65 

storey9 537.05 551.46 

storey8 521.25 533.9 

storey7 505.45 516.34 

storey6 489.65 498.78 

storey5 473.85 481.22 

storey4 458.05 463.66 

storey3 442.25 446.1 

storey2 426.45 428.54 

storey1 410.65 410.98 

Table 5: Max. Shear Force 

Storey Displacement (mm) 

Stories Bare frame Green sustainable frame 

Story12 37.85 30.95 

Story11 34.635 28.32 

Story10 31.42 25.69 



Structural Modification for High Rise Building for Energy Efficiency 

 (IJSRD/Vol. 6/Issue 08/2018/119) 

 

 All rights reserved by www.ijsrd.com 480 

Story9 28.205 23.06 

Story8 24.99 20.43 

Story7 21.775 17.8 

Story6 18.56 15.17 

Story5 15.345 12.54 

Story4 12.13 9.91 

Story3 8.79 7.28 

Story2 5.95 4.65 

Story1 2.36 2.02 

Base 0 0 

Table 6: S Torey Displacement 

III. COST ANALYSIS 

S.No

. 

Frame 

type 

Reinforceme

nt in kg 

Rate 

of 

Rebar 

kg as 

per 

S.O.R

. 

Cost of 

Rebar in 

INR 

(Rupees) 

1 

green 

sustainabl

e frame 

9454.23 72.75 
6,87,795.2

3 

2 
Bare 

frame 
9552.87 72.75 

6,94,971.3

0 

Table 7: Concrete Analysis 

S.No. Frame type 
Concrete 

cu.m 

Rate of 

concrete 

(m3) as 

per 

S.O.R. 

Cost of 

concrete in 

INR 

(Rupees) 

1 

green 

sustainable 

frame 

92.6 5757 5,33,098.00 

2 Bare frame 94.5 5757 5,44,036.50 

Table 8: Reinforcement Analysis 

IV. CONCLUSION 

For this research work following outcomes are observed: 

1) It is observed in above results that bending moment is 

comparatively more in bare frame, thus green sustainable 

frame case results in stable structure with less 

reinforcement requirement. 

2) As bending moment is higher in bare frame results thus 

heavy section is required which will result in less 

unbalance (shear) force. 

3) In the above chapter results shows that green sustainable 

structure is comparatively economical than bare frame 

by 8.4%. 

V. SUMMARY 

Here it can be concluded that green sustainable building 

results in stable building with more stiffness than bare frame 

case. Whereas it terms of cost analysis it will be costlier by 

8.4 % than bare frame case. 
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