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Abstract 
  
Concrete is the mainly unquestionable and essential material being used in construction with developing 
infrastructure throughout the world. The strength of components of a structure creates stiffness regularity for the 
whole linkage connectivity. As the current study carried out a comparative and understandable behavior of the 
multistoried building column component with regular and irregular grade of concrete. A software analytical 
approach is used for the analysis of total five similar building models with same and different grades. Different cases 
show its different behavior and define its own importance of grade change. At last conclusions have drawn for the 
efficient and final case that shows optimal location of grade change in concrete columns in a symmetric structure. 
Grade location case T shows least parametric values after comparison with other grade location cases. 
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1. Introduction 
 

1 As it has been predefined that column is the vertical 
stiffness component and it transfers the load from level 
to level of the floor and ultimately transfers the same 
to the ground. As this component generally made up of 
R.C.C., steel, timber, composite materials, etc. as per the 
requirement of the uniformity. In R.C.C. structure, 
concrete is basically a key component and an artificial 
stone, well molded, transfer load as per its designed 
capacity.  

  R.C.C. column is the spinal cord when discussing 
specific on multistoried building. Changing grade of 
concrete has its own importance. Since if same grade of 
concrete has used in the structure, its behavior over 
the entire remains the same. But what if a multistoried 
building when having different grades in column 
member shows different behavior in terms of various 
parameters applied on it.   

 
2. Objectives of the Current Study 
 
The study consist of change in grading location with 
total five model cases of different grades of columns 
and a comparative analysis will be analyzed on 
different parameters include shear forces, moments, 
displacements, base shear etc. in longitudinal and 
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transverse direction. These 5 locations of grade change 
of column in the multistoried building rests on medium 
soil under the existence of seismic forces as per Indian 
standard earthquake Zone III. The following objectives 
have been used in this study:- 
 
1) To find out the nodal displacement effect in both X 

and Z direction in terms of the grade change of the 
concrete member in the structure. 

2) To show the base shear effects in both X and Z 
direction in terms of the grade change of the 
concrete member in the structure. 

3) To discuss the axial force in column in terms of the 
grade change of the concrete member in the 
structure. 

4) To analyze the absolute shear forces and moment 
in column and beam member in terms of the grade 
change of the concrete member in the structure. 

5) To evaluate and compare torsional moment in 
beam 

6) To prove the overall behavior of structure in terms 
of grade change of column components in the 
multistoried building.  

 
3. Procedure and 3d Modeling of the Structure 
 

As per criteria for earthquake resistance design of 
structures, a commercial building (G+15) with plinth 
area 576 sq. m. has taken for analysis. A total of five 
different cases have been chosen for parametric 
analysis, its description shown below. Various 
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dimensions of structure are shown in Table 1, seismic 
parameters taken have shown in Table 2 respectively.  

Dead loads, Live loads, Response spectrum loads 
are applied on the structure with various load 
combinations. M25 grade and M 35 grade of concrete 
used with Fe 415 grade of steel is used. After then five 
building cases described and each of them abbreviated 
as P, Q, R, S and T. Figure 1 shows typical floor plan as 
per selected grid system. After then, comparative 
results of various parameters shown in tabular form 
with graph is provided to compare each parameter 
figuratively.  
  

Table 1: Dimensions of different components of 
building 

 
Parameters Values 

Building Length 6m @ 4 bays = 24m 

Building Width 4m @ 6 bays = 24m 

Height of each floor 
Ground = 4m,  

Each floor height = 3m 

Depth of footing 3m 

Beam dimensions 0.50 m x 0.25 m 

Column dimensions 0.40 m x 0.25 m 

Slab thickness 0.130 m 

Shear wall thickness 0.180 m 

 
Table 2: Seismic parameters on the structure 

 
Parameters Values 

Importance factor I 1.2 

Fundamental natural period (Ta) in X 

and Z direction 

0.9553 seconds 

Response reduction factor R 4 

Zone factor 0.16 

Structure Type RC frame Structure 

Zone III 

Soil type Medium soil 

 
Different building model cases selected for analysis 

using ETABS software 

1) Model P = All M25 Grade components. 

2) Model Q = All M25 Grade components except 

(Column A1, A5, G1, G5) (M35 grade). 

3) Model R = All M25 Grade components except 

(Column D1, A3, D5, G3) (M35 grade). 

4) Model S = All M25 Grade components except 

(Column B2, B4, F2, F4) (M35 grade). 

5) Model T = All M25 Grade components except 

(Column C2, C4, E2, E4) (M35 grade). 

 
 

Fig 1: Typical floor plan 
 

4. Results Analysis 
 
For the stability of the structure by changing the grade 
of concrete in columns at different pairs, parameters 
such as the nodal displacement, base shear, column 
axial forces, column shear and moment values, beam 
shear and moment values and last but not the least 
beam torsion values. 
 The above parameters obtained by the application 
of loads and their combinations on various cases of the 
multistory building as per Indian Standard 1893: 2016 
code of practice.  

Tabular result of each parameters and its optimal 
case has discussed with its graphical form below:- 
 

Table 3: Maximum nodal displacement in X direction 
for all five grade pair location cases in Zone III 

 

Grade Location 

Case 

Maximum Displacement 

(mm) 

In X Direction 

P 346.759 

Q 345.636 

R 345.615 

S 345.961 

T 345.366 

 

 
 

Graph 1: Maximum nodal displacement in X direction 
for all five grade pair location cases in Zone III 
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Table 4: Maximum nodal displacement in Z direction 
for all five grade pair location cases in Zone III 

 
Grade Location 

Case 

Maximum Displacement (mm) 

In Z Direction 

P 206.719 

Q 206.345 

R 206.375 

S 206.597 

T 206.606 

 

 
 

Graph 2: Maximum nodal displacement in Z direction 
for all five grade pair location cases in Zone III 

 

Table 5: Base Shear in X and Z directions for all five 
grade pair location cases in Zone III 

 

Grade Location Case 

Base Shear 

(KN) 

X direction Z direction 

P 3016.6284 3016.6284 

Q 3016.6284 3016.6284 

R 3016.6284 3016.6284 

S 3016.6284 3016.6284 

T 3016.6284 3016.6284 

 

 
 

Graph 3: Base Shear in X and Z directions for all five 
grade pair location cases in Zone III 

 

 
 

Graph 4: Base Shear in X and Z directions for all five 
grade pair location cases in Zone III 

Table 6: Maximum Axial Forces for all five grade pair 
location cases in Zone III 

 
Grade Location Case Column Axial Force (KN) 

P 8208.2828 

Q 8208.125 

R 8205.5151 

S 8319.4758 

T 8411.6627 

 

 
 

Graph 5: Maximum Axial Forces for all five grade pair 
location cases in Zone III 

Table 7: Maximum Shear Forces in Columns for all five 
grade pair location cases in Zone III 

Grade Location 

Case 

Column Shear Force (KN) 

Shear along Y Shear along Z 

P 84.4264 79.2826 

Q 85.8562 79.28 

R 84.3113 83.0709 

S 84.0684 79.236 

T 83.9356 78.6167 

 

 

 
Graph 6: Maximum Shear Forces in Columns for all 

five grade pair location cases in Zone III 

 
Table 8: Maximum Bending Moment in Columns for all 

five grade pair location cases in Zone III 
 

Grade Location Case 
Column Bending Moment (KNm) 

Moment along Y Moment along Z 

P 136.4719 175.7394 

Q 147.8818 201.0845 

R 136.2552 198.6936 

S 136.2701 174.7822 

T 136.2444 174.4252 
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Graph 7: Maximum Moment in Columns for all five 
grade pair location cases in Zone III 

 
Table 9: Maximum Shear Forces in Beams for all five 

grade pair location cases in Zone III 
 

Grade Location Case Beam Shear Force (KN) 

P 192.6572 

Q 192.6572 

R 192.6584 

S 192.6433 

T 192.6129 

 

 
 

Graph 8: Maximum Shear Forces in Beams for all five 
grade pair location cases in Zone III  

 

Table 10: Maximum Bending Moment in beams for all 
five grade pair location cases in Zone III 

 
Grade Location Case Beam Moment (KN) 

P 174.0555 

Q 174.0408 

R 173.9604 

S 173.9165 

T 173.4012 

 

 
 

Graph 9: Maximum Bending Moment in beams parallel 
to X direction for all five grade pair location cases in 

Zone III 

Table 11: Maximum Torsional Moment in beams along 
X and Z directions for all five grade pair location cases 

in Zone III 
 

Grade 
Location Case 

Column Torsional 
Moment 
(KNm) 

Beam Torsional Moment 
(KNm) 

P 31.0856 10.3554 

Q 36.6379 10.318 

R 36.6368 10.5933 

S 36.6577 10.2663 

T 36.5832 10.2931 

 

 
 

Graph 10: Maximum Torsional Moment in beams 
along X and Z directions for all five grade pair location 

cases in Zone III 
 

Conclusions 
 
Conclusions evolved by analyzing the result data of 

various parameters for all five grade pair location cases 

are as follows:- 

   
1) Nodal displacement in X direction and Z direction 

shows least value when grade location case T will 

be used. 

2) The base shear result will not show a particular 

change, since none of the member is increasing or 

decreasing from framed multistoried building 

structure.  

3) Axial force parameter in column shows least value 

in R and more aggressive when grade location case 

T will be used. 

4) Maximum shear force in column (both in Sy and in 

Sz) shows least value when grade location case T 

will be used. 

5) Both shear force and moment in beam also is in the 

favor when grade location case T will be used. 

6) Again torsion moment both in beam and in column 

shows least value when grade location case T will 

be used. 

 

Under the effect of earthquake forces, the column 

grade pair case shows a drastic result on comparing a 

singular grade in entire building. After analyzing, Grade 
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location case T shows least parametric values after 

comparison with other grade location cases. 

 
Acknowledgement 
 
I would like to thank Mr. Sagar Jamle, Assistant 
Professor, Department of Civil Engineering, Oriental 
University, Indore for his continuous support and 
guidance for the completion of this entire work. 

 
References 

 
Sagar Jamle, Dr. M.P. Verma, Vinay Dhakad, (2017), “Flat Slab 

Shear Wall Interaction for Multistoried Building Analysis 
When Structure Length is greater than width under 
seismic Forces”, International Journal of Software & 
Hardware Research in Engineering (IJSHRE), ISSN: 2347-
4890 Vol.-05, Issue-3, pp. 32-53. 

Sachin Sironiya, Sagar Jamle, M. P. Verma, (2017), 
“Experimental Investigation On Fly Ash & Glass Powder As 
Partial Replacement Of Cement For M-25 Grade Concrete”, 
IJSART - Volume 3 Issue 5, ISSN- 2395-1052, pp. 322-324. 

Prabhulal Chouhan, Sagar Jamle, M.P. Verma, (2017), “Effect 
of Silica Fume on Strength Parameters of Concrete as a 
Partial Substitution of Cement”, IJSART - Volume 3 Issue 5, 
ISSN- 2395-1052. 

Sameer Khan, Sagar Jamle, M.P. Verma, (2017), “Effects of 
Marble Dust Powder on Flexural Properties of Concrete as 
a Partial Swap of Cement”, IJSART - Volume 3 Issue 6 – 
JUNE 2017, ISSN- 2395-1052, pp. 459-462. 

Sagar Jamle, Dr. M.P. Verma, Vinay Dhakad, (2017), “Flat Slab 
Shear Wall Interaction for Multistoried Building under 
Seismic Forces”, International Journal of Software & 
Hardware Research in Engineering (IJSHRE), ISSN: 2347-
4890 Vol.-05, Issue-3, pp. 14-31. 

Prakash Mandiwal, Sagar Jamle, (2018), "Use of Polyethylene 
Glycol as Self Curing Agent in Self Curing Concrete - An 
Experimental Approach", International Research Journal of 
Engineering and Technology, (ISSN: 2395-0072(P), 2395-
0056(O)), vol. 5, no. 11, pp. 916-918. 

Surendra Chaurasiya, Sagar Jamle, (2018), “Determination of 
Efficient Twin Tower High Rise Building Subjected to 
Seismic Loading”, International Journal of Current 
Engineering and Technology, INPRESSCO, E-ISSN 2277 – 
4106, P-ISSN 2347 – 5161, Vol. 8, No. 5, pp. 1200 – 1203, 
DOI: https://doi.org/10.14741/ijcet/v.8.5.1  

Archit Dangi, Sagar Jamle, (2018), "Determination of Seismic 
parameters of R.C.C. Building Using Shear Core Outrigger, 
Wall Belt and Truss Belt Systems". International Journal of 
Advanced Engineering Research and Science, (ISSN : 2349-
6495(P) | 2456-1908(O)),vol. 5, no. 9, pp.305-309 AI 
Publications, https://dx.doi.org/10.22161/ijaers.5.9.36  

Mohd. Arif Lahori, Sagar Jamle, (2018), "Investigation of 
Seismic Parameters of R.C. Building on Sloping Ground", 
International Journal of Advanced Engineering Research and 
Science, (ISSN: 2349-6495(P), 2456-1908(O)), vol. 5, no. 8, 
pp.285-290 AI Publications, 
https://dx.doi.org/10.22161/ijaers.5.8.35 

Gaurav Pandey, Sagar Jamle, (2018), "Optimum Location of 
Floating Column in Multistorey Building with Seismic 
Loading", International Research Journal of Engineering and 
Technology, (ISSN: 2395-0072(P), 2395-0056(O)), vol. 5, 
no. 10, pp. 971-976. 

Vasu Shekhar Tanwar, Sagar Jamle, (2018), "Analysis of Box 
Culvert to Reduce Stress Values". International Journal of 

Advanced Engineering Research and Science (ISSN: 2349-
6495(P) | 2456-1908(O)), vol. 5, no. 5, pp.103-105 AI 
Publications, https://dx.doi.org/10.22161/ijaers.5.5.14  

Suyash Malviya, Sagar Jamle, (2019) ,“Determination of 
Optimum Location of Rooftop Telecommunication Tower 
over Multistory Building under Seismic Loading”, 
International Journal of Advanced Engineering Research 
and Science(ISSN : 2349-6495(P) | 2456-1908(O)),vol. 6, 
no. 2, 2019, pp. 65-73, AI Publications, 
https://dx.doi.org/10.22161/ijaers.6.2.9  

Yash Joshi, Sagar Jamle, Kundan Meshram, (2019), "Dynamic 
Analysis of Dual Structural System", International Journal 
of Research and Analytical Reviews, (ISSN: 2348-1269 (O), 
2349-5138 (P)), vol. 6, no. 2, pp. 518-523 

Neeraj Patel, Sagar Jamle, (2019), “Use of Shear Wall Belt at 
Optimum Height to Increase Lateral Load Handling 
Capacity in Multistory Building”, International Journal for 
Research in Engineering Application & Management (ISSN : 
2454-9150),vol. 4, no. 10, pp. 596-603, doi: 
10.18231/2454-9150.2018.1372  

Neeraj Patel, Sagar Jamle, (2019), “Use of Shear Wall Belt at 
Optimum Height to Increase Lateral Load Handling 
Capacity in Multistory Building: A Review”, International 
Journal of Advanced Engineering Research and Science(ISSN 
: 2349-6495(P) | 2456-1908(O)),vol. 6, no. 4, pp. 310-314, 
AI Publications, https://dx.doi.org/10.22161/ijaers.6.4.36   

Taha A. Ansari, Sagar Jamle, (2019), “Performance Based 
Analysis of RC Buildings with Underground Storey 
Considering Soil Structure Interaction”, International 
Journal of Advanced Engineering Research and Science 
(ISSN: 2349-6495(P) | 2456-1908(O)),vol. 6, no. 6, pp. 767-
771, AI Publications, 
https://dx.doi.org/10.22161/ijaers.6.6.89  

Taha A. Ansari, Sagar Jamle, (2019), “Performance Based 
Seismic Analysis of Regular R.C. Building”, International 
Journal of Management, Technology And Engineering, ISSN: 
2249-7455, Vol. 09, no. 07, pp. 342-351, 
DOI:16.10089.IJMTE.2019.V9I7.19.28639 

Roshan Patel, Sagar Jamle, (2019), “Analysis and Design of 
Box Culvert: A Manual Approach”, International Journal of 
Advanced Engineering Research and Science(ISSN : 2349-
6495(P) | 2456-1908(O)),vol. 6, no. 3, pp. 286-291, AI 
Publications, https://dx.doi.org/10.22161/ijaers.6.3.37  

Roshan Patel, Sagar Jamle, (2019), “Analysis and Design of 
Box Culvert: A Review”, International Journal for Research 
in Engineering Application & Management, (ISSN : 2454-
9150),vol. 5, no. 1, pp. 266-270, doi: 10.18231/2454-
9150.2019.0309  

Markanday Giri, Sagar Jamle, (2019), "An Approach to Lessen 
the Stresses in Flat Slab for Earthquake Zone IV", 
International Journal of Advanced Engineering Research 
and Science, (ISSN: 2349-6495(P), 2456-1908(O)), vol. 6, 
no. 6, pp.216-224, AI Publications, 
https://dx.doi.org/10.22161/ijaers.6.6.23   

Markanday Giri, Sagar Jamle, (2019), "A Review on Response 
Spectrum Analysis over Flat Slab-Shear Wall Interface", 
International Research Journal of Engineering and 
Technology, (ISSN: 2395-0072(P), 2395-0056(O)), vol. 6, 
no. 5, pp. 5173-5177. 

Mariyam, Sagar Jamle, (2019), "A Technical Approach to Flat 
Slab Multistorey Building under Wind Speed of 39 m/s", 
International Research Journal of Engineering and 
Technology, (ISSN: 2395-0072(P), 2395-0056(O)), vol. 6, 
no. 5, pp. 7629-7636. 

Mariyam, Sagar Jamle, (2019), "Wind Analysis over 
Multistorey Building Having Flat Slab-Shear Wall 
Interaction: A Review", International Journal of Advanced 
Engineering Research and Science, (ISSN: 2349-6495(P), 
2456-1908(O)), vol. 6, no. 5, pp. 340-344,  
https://dx.doi.org/10.22161/ijaers.6.5.45  

https://doi.org/10.14741/ijcet/v.8.5.1
https://dx.doi.org/10.22161/ijaers.5.9.36
https://dx.doi.org/10.22161/ijaers.5.8.35
https://dx.doi.org/10.22161/ijaers.5.5.14
https://dx.doi.org/10.22161/ijaers.6.2.9
https://dx.doi.org/10.22161/ijaers.6.4.36
https://dx.doi.org/10.22161/ijaers.6.6.89
https://dx.doi.org/10.22161/ijaers.6.3.37
https://dx.doi.org/10.22161/ijaers.6.6.23
https://dx.doi.org/10.22161/ijaers.6.5.45


Romesh Malviya and Sagar Jamle                                                Increasing Stability of Multistoried Building using Different Grades of Concrete..  

 

213| International Journal of Current Engineering and Technology, Vol.10, No.2 (March/April 2020) 

 

Prakash Mandiwal, Sagar Jamle, (2019), “Tensile Strength & 
Durability Study on Self-Curing Concrete as a Partial 
Replacement of Cement by PEG-400”, International Journal 
for Research in Engineering Application & Management, 
(ISSN : 2454-9150),vol. 4, no. 10, pp. 244-248, doi: 
10.18231/2454-9150.2018.1314  

Surendra Chaurasiya, Sagar Jamle, (2019), “Twin Tower High 
Rise Building Subjected To Seismic Loading: A Review". 
International Journal of Advanced Engineering Research and 
Science (ISSN : 2349-6495(P) | 2456-1908(O)), vol. 6, no. 4, 
pp. 324-328, AI Publications, 
https://dx.doi.org/10.22161/ijaers.6.4.38  

Archit Dangi, Sagar Jamle, (2019), Stability Enhancement of 
Optimum Outriggers and Belt Truss Structural System", 
International Research Journal of Engineering and 
Technology, (ISSN: 2395-0072(P), 2395-0056(O)), vol. 6, 
no. 2, pp. 772-780. 

Mohd. Arif Lahori, Sagar Jamle, (2019), "Response of 
Multistory Building Located on 200 and 300 Sloping Ground 
under Seismic Loading", International Research Journal of 
Engineering and Technology, (ISSN: 2395-0072(P), 2395-
0056(O)), vol. 6, no. 1, pp. 1063-1069. 

Prafoolla Thakre, Sagar Jamle, Kundan Meshram, (2019), “A 
Review on Opening Area with Respect to Wall Area in 
Shear Wall for Multistoried Building", International Journal 
of Research and Analytical Reviews, (ISSN: 2348-1269 (O), 
2349-5138 (P)), vol. 9, no. 3, pp. 156-161. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shirish Kumar Kanungo, Sagar Jamle, Kundan Meshram, 

(2019), “An Informative Review on Underground Storage 

Reservoir System", International Journal of Research and 

Analytical Reviews, (ISSN: 2348-1269 (O), 2349-5138 (P)), 

vol. 6, no. 4, pp. 301-304. 

Shirish Kumar Kanungo, Sagar Jamle, Kundan Meshram, 

(2019), "Determination of Stable USR system", 

International Journal of Management, Technology And 

Engineering, (ISSN: 2249-7455(O)), vol. 9, no. 11, pp. 143-

151. 

Sapan Chawla, Sagar Jamle, Kundan Meshram, (2020), "A 

Review on Economical Design of Intz Water Tank as per IS-

875-III, for Wind Speed in India", International Journal of 

Advanced Engineering Research and Science, (ISSN: 2456-

1908 (O), 2349-6495(P)), vol. 7, no. 1, pp. 147-151. 

https://dx.doi.org/10.22161/ijaers.71.19  

Romesh Malviya, Sagar Jamle, Kundan Meshram, (2020), 

"Examination on Increasing Stability of Multistoried 

Building: A Theoretical Review", International Journal of 

Advanced Engineering Research and Science, (ISSN: 2456-

1908 (O), 2349-6495(P)), vol. 7, no. 1, pp. 162-164. 

https://dx.doi.org/10.22161/ijaers.71.22   

Markanday Giri, Sagar Jamle and Kundan Meshram (2020), 

“Response Spectrum Analysis”, LAP LAMBERT Academic 

Publishing, Mauritius. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://dx.doi.org/10.22161/ijaers.6.4.38
https://dx.doi.org/10.22161/ijaers.71.19
https://dx.doi.org/10.22161/ijaers.71.22

