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Abstract: The damping properties of concrete members are

closely related to concrete aggregate characteristics.
Replacing natural sand and crushed stone with different
recycled aggregates (RA), the first damping ratio of
suspension beam of recycled aggregate concrete (RAC) in
elastic stage was tested by using the free vibration attenuation
method, and the relationship between damping ratio and
concrete strength/elastic modulus was analyzed. Moreover,
the RAC pore structure and interfacial transition zone (ITZ)
characteristics were investigated by using the nitrogen

adsorption method and scanning electron microscopy (SEMD),
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and the damping mechanism was discussed. The results show
that the damping ratio of RAC beams increases significantly,
when compared with that of natural aggregate concrete (NAC)
beams, and the damping ratio increases with the decrease of
The effect of
aggregate

concrete strength and elastic modulus.

aggregate property, especially the surface

modification, on the concrete damping property is
noteworthy. The total pore volume and average pore diameter
of RAC are larger than those of NAC, and the I'TZs in RAC are
weaker. Therefore, the sliding and friction in ITZs and the
flexible cushion action of pores result in more energy

dissipation in RAC heams.

Key words: recycled aggregate concrete; beam; damping

ratio; damping mechanism; pore structure; interfacial

transition zone
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Fig. 1 Coarse aggregate gradation curves
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Tab. 1 Physical and mechanical properties of aggregates
R RUEE/ WREE/ SKR/ EEE/ KR/ LD ER

K9 kgem™2) (kg+m3) % % % D%
NFS 2 548 1211 6.8 2. 90
RFA 2 450 1133 5.2 7.50
NCS 2 582 1 302 0.6 10.2 1,03
RCAT 2 532 1318 1.8 10.8  4.50 47. 4
RCAT 2 481 1 240 2.2 19.9 6. 30 42.9
B 2413 960 — — 11,70
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Tab. 2 Proportion of RAC mixture kg *+ m—3
Frw G e w AW C NFS NCS RCA RFA B WR
RACO 227.5 0 497 505 1044 0 0 0 4. 97
RAC50 227.5 23.5 497 505 522.0 522.0 0 0 0
RAC100 227.5 47.0 497 505 0 1044, 0 0 0
RAC90-B10 227.5 54,5 497 505 0 939. 6 0 104, 4 0
RAC100-RFA50 227.5 78.1 497 253 0 1044.0 253 0 0
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Fig. 2 Suspension test
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Tab. 3 28 d cube strength and dynamic modulus

of elasticity

VURIRE |5 SFRGNRE SAMERER |15

BAEA S W2 /MPa  BiMER/MPa ME%/10'MPa
RACO 34.90]2. 5 2.3710. 50 3.93]0. 37
RAC50 33.5112. 4 2.0210. 37 3.56]0.03
RAC100 24.63]2.1 1. 9610. 47 3.52]0. 45
RAC90-B10 22.90]2.0 1. 950, 44 3.25]0.74
RAC100-RFA50 22.12(2.2 1.86/0. 10 3.19]0.01
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Tab. 4 Total pore volume and average pore diameter
of ITZ mortar

RS TR BB/ (em® + g1 FHFEE/nm
RACO 0. 042 16. 993
RAC50 0. 056 21.491
RAC100 0. 068 18. 151
RAC90-B10 0. 086 19, 840
RAC100-RFA50 0. 067 22.278
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