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Experimental on damping capacity of rubber
lightweight aggregate concrete

BAI Wen-qi, LU Jing
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: In order to quantitatively describe the influence of rubber particles on the damping
capacities of lightweight aggregate concrete, cantilever beam specimens were designed by
ourselves and the replacement ratio of rubber particles were set as main parameters. The change
law of cubic compressive strength of rubber lightweight aggregate concrete with rubber particles
replacement rate at different ages were tested. In practice, damage was widely existed in concrete
during service process. The evolutionary law of basic frequency and damping ratio of rubber
lightweight aggregate concrete cantilever beam at different rubber particles replacement ratio and

different damage degree were detected respectively by free decay method. The influence law and
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mechanism of rubber particles on the damping capacities of rubber lightweight aggregate concrete
were analyzed. The relationship between damping ratio, damage index and rubber particles
replacement ratio of rubber lightweight aggregate concrete cantilever beam were established. The
results show that the compressive strength of rubber lightweight aggregate concrete cube
decreases with the increase of the replacement rate of rubber particles. The damping ratio of
rubber lightweight aggregate concrete cantilever beam increases with rubber particles replacement
ratio at the same damage degree. For the same rubber particles replacement ratio, the damping
ratio of rubber lightweight aggregate concrete cantilever beam first increases and then decreases
with increase of damage control displacement. When the damage control displacement reaches to
30 mm, the damping ratio of rubber lightweight aggregate concrete cantilever beams at each
rubber particles replacement ratio reaches the maximum. The flexural dynamic stiffness damage
index of rubber lightweight aggregate concrete cantilever beam augments with the increase of
displacement angle. With the increase of damage index, the damping ratio of rubber lightweight
aggregate concrete cantilever beam at different rubber particles replacement ratio firstly increases
and then decreases. The corresponding damage index of peak damping ratio is 0. 6 to 0. 75. The
peak damping ratio of specimens containing rubber particles is larger than that of specimens
containing no rubber particles. The results can provide theoretical basis for structural design and
dynamic performance analysis of rubber lightweight aggregate concrete. 3 tabs, 11 figs, 26 refs.

Key words:road engineering; waste rubber tire; experimental study; lightweight aggregate con-

crete; cantilever beam; damping capacity
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Tab.1 Properties indexes of cement

L I3 | R 2 5
P min P | WE/ | (DT BHEr | (DT RPE
- lea % iR B/ MPa i B/ MPa
WIE | AU
3 28 3 28

SHf| 115 | 360 | BAF | 8.9 | 4.8 | 7.8 | 34.1 | 45.
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Tab.2 Experimental mix proportion kg/m?
S5 | KUY | B WD BRI IBURL | U BERL | KR | K
LC 425 85 700 0 610 5.1 179
RLC10| 425 85 630 31 610 5.1 179
RLC20| 425 85 560 62 610 5.1 179
RLC30| 425 85 490 93 610 5.1 179
RLC40| 425 85 420 124 610 5.1 179
RLC50| 425 85 350 155 610 5.1 179
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Fig. 3 Damage loading
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rubber particles replacement ratio
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Tab.3 Cube compressive strength

- AT 75 3 (D T AP IR 58  / MPa
7 28 90
LC 29.1 45.6 50. 1
RLC10 27.5 43.3 47.2
RLC20 25.2 39.4 43.8
RLC30 21.5 33.8 37.9
RLC40 18.4 25.3 30.7
RLC50 14.7 20.8 25.6
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