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Abstract - Seismic resistance is most cost effective 

technique to control the vibrations of structures arising 

due to dynamic loading. The earthquake energy will be 

absorbed by these devices and the load acted on the 

main structure of the building will reduce significantly. 

This paper investigates the effect of mechanical control 

on building by applying reliable dampers that can 

modulate the response of building. 

In present study, the 3 bay 14-Storied frame structures is 

compared with the seismic effect of fixed base structure 

with respect to viscous damper structure. The 14-Storied 

frame structure is designed with viscous damper by 

using ETAB software which gave efficient result for 

RCC frame structure over the fixed base structure. This 

present study demonstrates how a damper system can be 

efficient; evaluating its effectiveness for the building in 

terms of, Time period, storey drift and storey 

displacement reductions. The storey drift calculated is 

compared with the minimum requirement of storey drift 

as per IS 1893:2000. Result shows that viscous damper 

was effective on the overall seismic response of 

structure. 
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1.INTRODUCTION  

 

Many structural engineers use the conventional 

approach to protect buildings from the destructive forces 

of earthquakes by increasing the strength of the building 

so that they do not collapse during earthquake. In order 

to achieve satisfactory earthquake response of a 

structure, as being practical and efficient. There are 

various seismic methods available such as fixed base, 

base isolation, energy absorption at plastic hinges and 

use of mechanical devices to provide structural control. 

Viscous dampers are highly used in seismic 

retrofitting due to ease of installation, compatibility with 

other members, various sizes, high water absorption, and 

lack of deformation in structure. Viscous dampers can be 

used in seismic retrofitting of reinforced concrete frames 

which are vulnerable against earthquake as well as 

inenhancing their seismic performance. The concept of 

supplemental dampers added to a structure assumes that 

much of the energy input to the structure from a transient 

will be absorbed, not by the structure itself, but rather by 

supplemental damping elements. An idealized damper 

would be of a form such that the force being produced by 

the damper is of such a magnitude and function that the 

damper forces do not increase overall stress in the 

structure. Properly implemented, an ideal damper should 

be able to simultaneously reduce both stress and 

deflection in the structure. 

The Present paper intend to investigate the seismic 

behavior of reinforced concrete frames with viscous 

dampers under earthquake effects. Damper was found to 

be effective technique to reduced displacement, story 

drift, forces and time period of structure during 

earthquake ground motion. 

 

2. Methodoloy 

I.MODELING PROCEDURE IN SOFTWARE 

The modeling procedure of provided dampers system in 

walls and fixed building analyze in ETAB software and 

design steps of dampers and fixed base analysis using 

seismic design procedure has been done using IS 

1893:2000(part 1)for the following data was used. 

Common data consideration for FB & Viscous 

 Number of story-G+14  

Typical storyheight-3m 

 Bottom story height-3m 

Parapet height-1.2m 

Elements consider: 

Column size: 500x500mm Beam size: 230x700mm 

Slab: two way slabs with grade of concrete M25 and 

Damper 

Thickness: 125mm 

Concrete grade: M25 for columns and beams 
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Steel grade: bending-500 N/mm2, shear-415N/mm2 

Load Consideration: 

Live load-2.0 KN/m2  

Floor finishes -1.5 KN/m2  

Wall load= 3.7KN/m 

Earthquake static values: 

Seismic zone factor- II Consider Z=0.16 City Mumbai 

Soil type- II (Medium soil) Importance factor-1.0 

Response Reduction -5.0 

 Total height of structure -42m 

 Wind coefficient Vb = 44m/s 

The RC building was analyzed by using fixed base 

system and second damper system Total 42 dampers are 

placed just on the surrounding axis of the 3 bay 14 storey 

structure. 

The parameter selected to define isolators beam in the 

program are as follows: 

size of isobeam : 230x500 mm 

Nonlinear type :dampers, 

U1 nonlinear stiffness : 210000 kN/m, 

U1 Nonlinear damping :7000kN.sec/m, U1 nonlinear 

damping exponent :1 

This paper describes Damper technique and presents 

nonlinear dynamic analytical results of a residential 

building with these techniques adopted. 

 

 

1. RESULTS AND DISCUSSION (10 PT) 

Point Displacement 

The Graph shows the maximum lateral 

displacements of models of fixed base and viscous 

damper building at Top story for load case EQX, and 

EQY respectively. Considering Above all cases it 

was concluded that maximum displacement is found 

in case of fixed base and less in dampers.At all 

external and internal column points displacement was 

found to be less. Point displacement only checked 

at top story. 

Maximum point displacement in x-direction for a 

load case(EQX) 

 

 

Maximum point displacement in y-direction for 

load case ( EQY) 

 

 

 

Shear Force 

The maximum shear force in fixed base and 

damper model are as shown in fig..Maximum Shear 

Force was found to be more at internal column no. 6 

and external column no.14 and 12. it is observed that 

The maximum m Shear force was found at fixed base 

model as compared to damper model. 

Maximum shear force at internal column 

 

STORY DRIFTS 

The floor level Vs storey drifts graph models of 

fixed base and viscous building are as shown in 

Figure, in X and Y Direction for load case EQX and 

EQY .from Graph it is observed that in viscous 

damper building storey drifts are significantly reduced 

in comparison with the corresponding fixed base 

models. Story drift has to be checked for every story 

since the drift at intermediate storey is more as 

compared to top storey. 

Maximum Storey drift X for a load case EQX and 

Maximum Storey drift Y for load EQY in X, Y 

Directions respectively. 
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2. CONCLUSION (10 PT) 

1. The (G+14) stories frame structure is design 

with damper by using the ETABS software 

which having efficient result for frame 

structure over the fixed base structure than any 

other isolation system. 

2. From analytical results, it is observed that 

viscous damper technique is very significant 

in order to reduce the seismic response of RC 

Structure as compared to fixed base building 

and control the damages in structure during 

strong ground shaking. 

3. It is observed that in fixed base building the 

lateral point displacement are observed more as 

compared to damper building in both x and Y 

Directions. 

4. In damper system base reaction was found to be 

minimum for both external and internal column. 

Whereas in case of fixed base reaction was 

found more. 

5. At base more storey drift was observed for 

damper building as compared to model of fixed 

base building. As storey height increases, the 

storey drifts in viscous damper building model 

drastically decreases as compared to model of 

fixed base building. 

 

 

REFERENCES (10 PT) 

1. Constantinou, M.C. and Symans, M.D. 

(1992). “Seismic Response of Structures 

with M. D. Symanset.Supplemental 

Fluid Viscous Dampers,” Report No. 

NCEER 92-0032, National Center for 

Earthquake Engineering Research, 

Buffalo, NY. 

2. Ramallo J. C.,Johnson E. A.,Spencer B.F., 

Jr.,And Sain M.K, “Semiactive Building 

Base Isolation”, The 1999 American 

Control Conference, San Diego, 

California, June 2–4, 1999. 

3. Antonio Occhiuzzi. (2009). Additional 

viscous dampers for civil structures: 

Analysis of design methods based on 

effective evaluation of modal damping 

ratios. Engineering Structures. 

31:5,1093- 1101. 

4. Mansoori M.R. and Moghadam A.S. 

(2009). Using viscous damper 

distribution to reduce multiple seismic 

responses of asymmetric structures. 

Constructional Steel Research. 

65:12,2176-2185. 

5. Nitendra G Mahajan and D B 

Raijiwala(2014) “Seismic Response 

Control of a building Installed with 

passive dampers”. IJAET/Vol.II/ Issue 

III/July-September, 2011/246-256. 

6. Ozpalanlar, G. (2004). Seismic Isolation 

and Energy Dissipating Systems in 

Earthquake Resistant StructuralDesign, 

MSc. Thesis, Institute of Science and 

Technology, Istanbul Technical 

University, Istanbul, Turkey. Di Sarno, L., 

Cosenza, E.andPecce, M.R., “Application 

Of Base Isolation To A Large Hospital In 

Naples, Italy,”10thWorld Conference on 

Seismic Isolation, Energy Dissipation and 

active Vibrations Control of Structures, 

Istanbul, Turkey, May 27-30, 2007 

7. Indian Standard Criteria for Earthquake 

Resistant Design Structure 1839-2002 

(part-III) 

8. Duggle S.K., “Earthquake Resistant 

Design Structure”, Tata McGra Hill 

Publication, 10th Edition 2004. 

9. Shrikhande M. and Agrawal P., 

“Earthquake Resistant Design 

structure”, Tata McGra Hill Publication, 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 06 | June - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                                           |        Page 4 

10th Edition 2004 

10. IS 456, Indian Standard for Plain and 

Reinforced Concrete - Code of Practice, 

Bureau of Indian Standards, New Delhi, 

2000. 

11. IS 1893, Indian Standard Code of Practice 

for Criteria for Earthquake Resistant 

Design of Structures, Part 1, 

GeneralProvisions and Buildings, 

Bureau of Indian Standards, New Delhi, 

2002. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijsrem.com/

