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Variation characteristics of temperature field of rubberized concrete pavement
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Abstract: In order to clarify the temperature field distribution and variation characteristics of
rubberized concrete pavement, continuous monitoring of temperature information in the field of

rubberized concrete pavement was established base on fiber Bragg grating test technology. The
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temperature field variation characteristics of rubberized concrete pavement in early age (0 to 4 d)
and long term (9 to 84 d) were studied. Ordinary concrete pavement was taken as the control
group, the effect of the addition of rubber particles on the long-term temperature field of concrete
pavement was analyzed. Based on the temperature distribution statistics, the frequency
distribution characteristics of the temperature fields of rubberized concrete pavement and ordinary
concrete pavement were investigated. The results show that in the first and second stages of
early-age temperature variation, the exothermic hydration is the main factor affecting the
temperature of rubberized concrete pavement. At the time of zero-stress temperature of
rubberized concrete pavement, the temperature at the middle of pavement slab is higher than
those at the top and bottom of the pavement slab, and the temperature gradient of pavement slab
is —12.0 C/m. In the curing stage of the concrete, the negative temperature gradient will lead
to warpage and curing residual stress of rubberized concrete pavement. The long-term monitoring
results show that the addition of rubber particles reduces the sensitivity of concrete to temperature
change, and significantly increases the temperature at the middle of the slab of concrete pavement
in the temperature-fall period. The maximum daily average positive temperature gradient of the
rubberized concrete pavement is 6. 85 times that of the ordinary concrete pavement, while its
maximum daily average negative temperature gradient is only 51% that of the ordinary concrete
pavement. In a temperature change cycle (24 h), the daily temperature curve of the rubberized
concrete pavement shows obvious asymmetry, and the cooling time is twice the heating time. The
results of the temperature distribution statistics show that the addition of rubber particles can
effectively reduce the frequency of negative temperature gradient in the concrete pavement,
Especially for the temperature gradient less than —10 C/m, the frequency of rubberized concrete
pavement is 20. 4% lower than that of ordinary concrete pavement. In other words, rubber
particles can effectively reduce the warping of concrete due to negative temperature gradients,
which facilitates the construction of large-size concrete pavement. 3 tabs, 13 figs, 29 refs.

Key words: road engineering; rubberized concrete; fiber Bragg grating temperature senor; tem-

perature field; frequency distribution
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Tab.1 Concrete mix proportions kg e m™3
. . . o ) A RVBLAZ (mm) #7714 FH & o
TR 12T K K R UKL i K
(4.75,9] (9,19] (19,26.5]
BIRIREE L | 405.0 | 162.0 110.0 358.0 410. 0 410. 0 546.0 5.7
R E | 405.0 | 162.0 616.0 410. 0 410. 0 546. 0 4.1

®2 BERBAEERSH

Tab. 2 Technical parameters of rubber powder

sy W ALY | HLERE | RSk |
- SR/ % SH/% | R/ mm | /O
%%ﬁl{ﬁ 67.21 32.79 0.18~0.55 0

3 RARMRECBEERSH

Tab.3 Technical parameters of fiber Bragg grating temperature sensor

e WA/ pm | SFER/C OO LB /am | R AR/ %

ZHE —40~200 0.1 1510~1 590 =90
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Fig.5 Monthly variations of daily average temperature of
rubberized concrete pavement
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