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Mechanical properties of emulsified asphalt rubber concrete

LIN Qiang', LIU Zanqun™, YU Lei*, ZHOU Yunchan', CUI Yu'
(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. China Railway Engineering
Design and Consulting Group CO., LTD., Beijing 100055, China)

Abstract: The effects of emulsified asphalt (EA) on the mechanical properties of crumb rubber concrete (CRC)
were explored. The fine aggregate was replaced with 5%, 10% and 15% rubber by volume in concrete, and different
EA contents corresponding to 4, 6 and 8 layers of films covering the surface of rubber particles according to theore-
tical calculation were studied. The results of compressive strength, flexural strength, splitting tensile strength and
three-point bending experiments show that, compared with the unpretreated CRC and NaOH pretreated CRC, the
compressive strength and splitting tensile strength of the CRC with different rubber contents are greatly improved
by adding different amounts of EA, the peak displacement increases and the flexural elastic modulus E; decreases
significantly; when the mass ratio of emulsified asphalt to rubber is 0.15 (6 layers of EA film), compared with the un-
pretreated CRC, the average increase in compressive strength is 3.5%, the peak displacement is 27.6%, and E, is
21.8% lower for CRC at three rubber contents, emulsified asphalt-rubber concrete has a more prominent composite
effect of mechanical properties.
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Table1 Mix proportion of concrete

(kgm™)
Type Specimen Cement Water Coarse Fine Rubber Emulsified
P denotation aggregate aggregate particles asphalt

PC RCO 450 180 1152.73 622.48 0 —

CRC5 450 180 1152.73 591.36 11.35 —
Rubber CRC10 450 180 1152.73 560.23 2270 —
concrete

CRC15 450 180 1152.73 529.11 34.05 —

NCRC5 450 180 1152.73 591.36 11.35 —
NaOH NCRC10 450 180 115273 560.23 22.70 —
treatment

NCRC15 450 180 1152.73 529.11 34.05 —

CRC5 A4 450 179.50 1152.73 591.36 11.35 1.14

CRC5 A6 450 179.24 1152.73 591.36 11.35 1.71

CRC5 A8 450 178.99 1152.73 591.36 11.35 2.28

CRC10 A4 450 178.99 1152.73 560.23 22.70 2.28
EA CRC10 A6 450 178.48 1152.73 560.23 22.70 3.42
treatment

CRC10 A8 450 177.98 1152.73 560.23 22.70 4.56

CRC15 A4 450 178.31 1152.73 529.11 34.05 3.42

CRC15 A6 450 177.46 1152.73 529.11 34.05 5.13

CRC15 A8 450 176.62 1152.73 529.11 34.05 6.84

Notes: PC—Plain concrete; (N)CRC5, (N)CRC10, (N)CRC15—Rubber volume substitution ratios of 5%, 10% and 15%, respectively;
CRC—Crumb rubber concrete; A4, A6, A8—Layer of emulsified asphalt (EA) of 4, 6 and 8, respectively.
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Fig. 6 Load-deflection curves of crumb rubber concrete with different replacements of rubber
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Table 2 Flexural toughness parameters of crumb rubber concrete
Type Specimen Ey/ Integral area/ Peakload/ Peakdisplacement/ Deflection of
P denotation GPa (kN-mm) kN mm initial crack/mm
PC RCO 3.30  1.960 13.791 0.273 0.239
bb CRC5 2.69 2.118 12.609 0.307 0.269
Rubber CRC10 235 2,132 11.823 0.326 0.289
concrete
CRC15 222 2111 11.695 0.337 0.302
NCRC5 2.63 2.052 12.753 0.320 0.278
NaOH NCRC10 230  1.997 11.808 0.330 0.290
treatment
NCRC15 2.01 2.089 11.623 0.360 0.296
CRC5 A4 2,52 2534 13.362 0.351 0.304
CRC5 A6 1.99 2441 12.071 0.424 0.377
CRC5 A8 1.90 2.452 11.752 0.431 0.385
CRC10 A4 2.17  2.045 11.631 0.350 0.308
EA CRC10 A6 1.78 2379 11.596 0.422 0.373
treatment
CRC10 A8 1.88 2.416 11.210 0.439 0.398
CRC15 A4 1.90 2.027 10.992 0.354 0.306
CRC15 A6 1.62 2.154 11.056 0.388 0.338
CRC15 A8 1.71  2.484 10.959 0.431 0.368

Note: E,—Bending modulus of elasticity.
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