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Experimental Study on Dynamic Characteristics
of Vibration-Controlled Concrete Beam
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ABSTRACT

With the aid of advanced structural engineering, the construction of infrastructures has
been recently accelerating to keep up with rapid economic growth. Construction activities
and operation of transportation facilities cause civil petitions associated with vibration-
induced damages or nuisances. As part of the decrease of vibration-induced damage, the
objective of this study is to develop vibration-controlled concrete with vibration-reduced
materials, which can be recycled from obsolete materials, such as aged tires, plastics and
ete. Pilot test has been carried out to develop vibration-controlled concrete. of which
uniaxial compressive strength is above 200kg/cm’. 9 reinforced concrete beams with
vibration—controlled material have been made with appropriate mix proportion. RC beams
have been tested to investigate various dynamic properties, such as 1st natural frequency,
damping ratio, and flexural vigidity. Also. further dynamic properties for RC' beams have

been investigated as per the load level. which is computed as the ratio of bending moment
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to the cracking moment computed from cylindrical compression strength.

Vibration—controlled mixtures are latex,

rubber powder and plastic resin,

which have

been determined to by and large reduce vibration. KS F2437 and travel time method have

been used to figure out 1st natural frequency and dynamic elastic moduli and dynamic

flexural rigidity. Dynamic damping ratios have been computed by adopting the polynomial

curvefitting method and the geometric analysis method on the frequency spectrum curve,

of which results have been compared and analyzed hereon.
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Keywords : vibration-controlled concrete, dynamic elastic modulus, dynamic flexural
rigidity, dynamic damping ratio.
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Fig. 1 Reinforced Concrete Specimen

22 ¢=dr

ek sl AlRlets | 2
it g7 sd ekssbAl LRel vl g e
el Al A EAar R e EAlEE KS

2405 ] 10} 1 éﬂ }‘ii«oﬁ!, iR 2k Al

W Tablo 1€ 718 Al 2141 APE G A wael e

Wl BHE S} i 4 2

23az|E%s|X] M 9 # 6% 1997, 12

Table 1 Mix Proportions and Compressive Strength of
Vibration-controlled Concrete Beams
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Table 2 Dynamic Characteristic Measured by the Travel
Time Methed
Measurement Time | 1y Velocity of | Specifc

Depan | Arival | Travel | Naturel |Weight|Longtudinal| Densityie. 3
Tme | Time | Tme |Frequency| kg | Wawe <0 ik
Sec! | (Sect | Sect | He iomesec | kgrom isec

1.169E-3|1 647E-3(0.488E-3| 888 (227.6) 471311 2522 |[506222
2 |1.0986-3]1.586E-3|0488E-3| 880 |226.8| 471311| 2.513 |558223
N3 |1150E-3]"647E-3]0.488E-31 880 |227.3| 471311 | 2.518 [559334
L5 |1.098E-3|1.647E-3/05649E-3| 832 1225.3] 418943 | 2.496 | 438081
1
1
1

Specimen

N1

L10 11.098E-3|16476-3)0549E-3| 824 |223.8] 418943 | 2.479 435097
RPS |1.037E-3|1.686E-3|0549E-3| 856 222.6| 418943 | 2.466 |432816
RP10 |1037E-311.647-3|0.549E-3| 864 |220.6) 418943 | 2.444 | 428955

PR5 |1159E-3|" T09E-3/0549E-3] 856 222.5| 418943 | 2.465 | 432640
PR10 |1.159E-3|1.709E-3|0.549E-3| 864 |221.1] 418943 | 2.450 | 43007
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Table 3  Dynamic Characteristic Measured by the
Resonant Column Method
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Fig. 2 Schematic Diagram for Flexural Vibration Test

A
HA]

d el
M/M, l uhis lgpsl qhafule] FolE 2L
atsick.
M,=0,l,/y,
ol 7|A M &t s
Ag, F 2.000, 015 _\',%f
ol Hepdniel Ael =
01! th3b 2l o)) J'Lé v D
Al e] gre vl el o] LOM, =M,
shEetAs P 2.0M,, = Mol &8}
= ShEEAlE Py, ol9bie] Py~ PHA] 2} “‘B‘P%‘-L{;f
Ad 27 Azt PFAtests PASHHEIL, PEA
g Ao mEd Aol NP ATt thr
Table 4% ¢f Al@ el shEetAME ahagts Hols
atoslem shgael § ol el 2 HavE E]l
& & gl E Fskalt

Table 4  Stepwise Test Load Computed by the Cracking

E
EY

Momenit

) Load Step (ton)
Specimen [ P P P, P,
N 12 2.56 3.84 512 6.4
Lo 148 2.96 A3 592 T
g 127 254 381 508 .35
RIPG L 1R 256 384 512 6.1
RPLIO T 0s8 16 2434 302 4
PRH 1.42 2.58] 426 568 7.l
PRIO 126 202 378 5.0 6.3
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Fig. 3 Crack Patterns of Normal RC Beams as per 5 Load
Steps

Photo. 1 Dynamic Test Setup for Damaged RC Beam
(L10-P3)
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Table 5 First natural frequency and damping ratio by the
resonant column method

First Natwral Frequency itz Damping Ratiot%)

: R L O L I L I O O L 0 L I I GO B E B S A
N T2LT0 e 682 a0 1326102
1.5 TOLER |67 | 66|66 15711371158
IO [ 7350 |68 [ 63 31 1.03] 1O 0.96
RPH (o3 e |6l 62]60 : 2O/ 1200105114
RETO 60 T RS A7 | 51 B3 152 |296]2.76| 247 1.9 15| 13
PRY | 72167 [ 66| 63160 |58 30212000 1131106110 1.05
PRIO T 600 66 | 66 ] 61 | 63 [342\2 107105 E T L0
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Fig 4. Damping Ratio for RC Beam by the Polynomial
Curve Fitting Method
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Table 6 Test Result for Dynamic Flexural Rigidity

Dynamic Flexural Rigidity | Stati

Flexural Rigidity

Specimen|  miass f. | (EL), FE I (ED),
ttmisec | (Hz) [t m) | (/m) (tm'Y i om)

N 0.00231 72 24912509980 33
5| oust | | b 2020180 |
L0 | ooz | ow 71 {2191980 R

RPH 0.0228 o3 BHY | 2ATER60 | 18333

RPTO 0.0226 50 305 1729880

PRS 0.0228 72 D P2794190

PR10O 10,0225 70 14 2ATRIN
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