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The Effect of the Variable Damping
Associated with the Response Acceleration on
the Seismic Analysis of RC Frame

Preparation : Maryam AL-ibraheem
Supervision : Dr.Eng Soleman Alamoudi
University of Al-Baath - Faculty of Civil Engineering

Abstract:

Most of the common methods in seismic analysis and design insert
the damping effect through a constant ratio that varies according to
the construction material .

Experimental and field data proved that the actual damping values
are inevitably different from their designated values and are related
to the response amplitude of the structures under seismic loads ,
especially at relatively small excitations. Therefore , it is necessary
to search for a method to insert more accurate values of damping
into the seismic analysis and design .

The main purpose of this study is to insert the effect of the variable
damping associated with the response acceleration of physical
point,

on the seismic analysis of a reinforced concrete frame (3 stories-2
bays) that was subjected in the laboratory to seismic ground
movement using a shaking table .

The previous frame was analyzed using the Modal Linear Time
History analysis method and the Elastic Response Spectrum
method, once by entering the damping effect as a fixed ratio and
once by entering the damping as a function of the response
acceleration.

The results of the analysis by using variable damping showed
greater convergence with the experimental results compared to the
results of the analysis when using a fixed damping ratio of 5%.

Key words : Variable Damping — Analysis — Reinforced Concrete Frames
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Reference Acceleration Time History time history recorder0.07g v Time History Acceleration Units g Units v
Target/Matched Response Spectrum Reference/Spectrally Matched Acceleration Time History
Resp. Spec. Plot Axes Options Response Spectum Plat Options Time Histary Plot Options Frequency-Domain Spectral Matching
@® XLln-Yln (O XLn-YLog (O Plot for Reference Time History (O Plet Reference Time History Set Matching Parameters

(O Plot for Matched Time History (O Plat Matched Time History

() Xlog-YLln (O XLlog-Ylog

(® Plot for Both Time Histories @) Plot Both Time Histories e e e
OK Cancel Convert to User Defined

ETABS galiy b 4oyl 3y i)l Jawad) : 15 il

pail Aylie il ael ETABS maliyy slaiely Al ddyylally Jdaill )
Al gyl Aalie bykie aeldd A Jlaaly Jalaall (e Aaslll oy L)
3 ETABS 7aliy e alaie¥) ofaal e (4585 28 il aeaall malsyl
aalaill Hals Jlaal i) dlaiaV) Caglay el Jaaadl Gunl aay Jodal)

- uRial)
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4 jlarall g Aisal) dcsigh) agle Alele Gaayl) daala dlaa
@il Glasb 3 AN A e 2024 s 5 2aal) 46 Al
sl 30y ETABS zalip aladinly Julail) g daalil) cNEEY) ad 0 5 Jgaad)

(MM) aial) 2alddl) e i) cighl) do slaie¥l Jad)

Program Variable scgled by
Exp FNA5% (ETABS) . variable Rs
story Damping (ETABS)
Ugxp u u/ UExp u u/ UExp u u/ UExp
1st 2.3 1.507 0.655 1.771 0.769 1.851 0.804
2nd 3.706 3.104 0.837 3.664 0.988 3.798 1.024
3rd 4,728 4.065 0.859 4.812 1.017 4,963 1.049

ol YY) .8 1 EXp

i) Cigday Jaadd) (pusl dny (i) el aladiinly Jiladll e Aa3lill CYGESY) o8 1 FNAS% (ETABS)
LA 2alaS A die il

ol Jaal ez ) galill alasily Jalall e dsdlll YY) 48 - Program Variable Damping

. il adladl)

O dmy el el o aladinly Jolaill e dailill YEBY) o8 1 scaled by variable Rs ( ETABS)

5 pprial) aelail) doasi e iiasal) Laiu¥) Ciday Jadl

o Aaslill A llaill Y LEN )y dpadl) Y LEN) ¢ A5)lie 76 IS maagy
ol A0 aadl A (re sl Cua ¢ Canll (e da i) dabiaal) Judail) ol
D5 cadaal ) Jolaall (3yda il dyail) bl Agall VG a8
Gadie] A dalaill 55k e 35l Llain) g )ludy Ailxia byarie LS el

5% (s Tl aalas L Ji) e
——m%  Displacement /mm/

Program5% 3.5

3 -
Program / /
VariableDamping 2.5 7 /

e RS 5% 2 /
——&— RS var 1.5 / s
1 - i

exp
0.5
scaled by variable RS 0 T T 1

i) ga i) b Baaiaal) Jilatl 5ok ce Aadll) NN ad A3l : 16 JSE
L)
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