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Figure 1 Loess particle size distribution curve
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Figure 2 Direct shear test
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Table 1 Chemical composition of coal gangue, fly ash and cement %
work w(8i0,)  w(ALOy) w(Fe,0;) w(Ca0) w(Mg0) w(K,0) w(TiO,)  w(S0,) w(R,0)
HERT £1 47.23 34.89 5.36 7.12 0. 86 2.79 1.75
3 K 62.76 23.73 4.02 3.56 2.62 2.79 0.52
K 21. 66 5.63 3.79 63. 84 1.62 2.79 0.67
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Figure 3 Curves of age-compressive strength under

different replacement rates
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Table 2 Model parameter settings of roadbed

4 L/ MPa TR L W/ (grem™) RS/ (°) FHE J1/kPa
At 16.8 0.35 1.76 25.0 25.0
i3+ 9.8 0.30 1.74 27.3 44.2
P & w1 1 100. 0 0.20 1.78
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Figure 4 Model diagram of roadbed
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Table 3 Calculation plan table of roadbed stability

MELPER R/ MPa BEWIAL/h REF R/ (mm-h™")
6.12.18 0.2
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400 18 2
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Figure 7 Horizontal displacement and settlement value of the slope toe with a rainfall intensity of 0. 2 mm/h
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Figure 9 Horizontal displacement and settlement value of the slope toe with a rainfall intensity of 2 mm/h
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Figure 10 Horizontal displacement along the pile with different rainfall intensities
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Research on Stability of Loess Roadbed Reinforced with Cement-soil Mixing Piles

DENG Yousheng, MENG Liqing, CAI Mengzhen, SUN Yani, LI Long, ZHENG Yunfang

(College of Civil and Architectural Engineering, Xi’an University of Science and Technology, Xi'an 710054, China)

Abstract; Aiming to solve the problem of the stability of roadbed in the condition of rainfall infiltration in loess
area, cement-soil mixing pile was adopted as the foundation reinforcement treatment method. Based on the
foundation geotechnical test of loess and the unconfined compressive strength test results of cement soil modi-
fied with different amounts of fly ash and coal gangue, according to the M-C criterion and the load-settlement
principle of roadbed in rainfall infiltration conditions, the roadbed model treated with cement soil mixing pile
in rainfall infiltration was constructed by using the finite element analysis software ABAQUS. Combined with
the numerical simulation results, the load settlement variation law of loess roadbed reinforced with cement-soil
mixing piles with different rainfall duration, rainfall intensity and pile elastic modulus was analyzed; the bear-
ing characteristics of loess roadbed were discussed; and the influence of rainfall infiltration on the stability of
loess roadbed was explored. The research results showed that the cement-soil mixing pile had a significant
strengthening effect on the vertical direction of the loess roadbed in the condition of rainfall infiltration, and the
displacement of the roadbed slope foot could increase with the increase of rainfall intensity and rainfall dura-
tion. In the condition that the rainfall intensity was 2 mm/h and the rainfall duration was 18 h, the road pave-
ment settlement decreased with the increase of pile elastic modulus. When the elastic modulus of the pile was
300 MPa, the cement-soil mixing pile had the best reinforcement effect on the loess roadbed.

Keywords: rainfall infiltration; loess; cement-soil; roadbeds reinforcement; ABAQUS
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Study on Rheological and Temperature Sensitive Properties of Recycled Asphalt

from Furfural Extraction Oil

WU Wenliang, DAI Shenglin, SI Li
(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract: In order to find out the regeneration effect of furfural extraction oil as asphalt regeneration agent on
asphalt with different aging degrees, the rheological properties and temperature sensitivity of furfural extraction oil
recycled asphalt were studied. By adding furfural extraction oil to asphalt with mild, moderate and severe aging
degrees, the dynamic shear rheological tests and bending creep tests were used to study the influence of furfural
extraction oil on the rheological properties and temperature sensitivity of aged asphalt, and the rheological properties
and temperature sensitivity of recycled asphalt were evaluated with different indexes. The results showed that with
the increase of furfural extraction oil content, the middle temperature fatigue resistance and low temperature crack
resistance of aging asphalt were improved, and the high temperature deformation resistance was reduced. The per-
formances of asphalt with different aging degree could be restored to the level of matrix asphalt under suitable furfu-
ral extraction oil content. The multiple stress creep test was more suitable for evaluating the high temperature
deformation resistance of asphalt than the rutting factor. The evaluation results of the fatigue factor and linear scan-
ning amplitude test on mesothermal fatigue resistance of asphalt were consistent. The temperature sensitivity of re-
cycled asphalt had different performance in different temperature ranges. In the temperature range of 46-76 °C
with the increase of furfural extraction oil content, the temperature sensitivity of three kinds of recycled asphalt was
enhanced. In the temperature range of —=18--6 °C, the evaluation results of the creep rate index on the temperature
sensitivity were better than those of the creep stiffness index. Temperature sensitivity of severe aging recycled as-
phalt increased with the increase of furfural extraction oil content, while the temperature sensitivity of mild and
moderate aging recycled asphalt decreased. With the basic recovery of each index to the same as the virgin asphalt,
the optimum content was determined as mild aging 4%, moderate aging 7%, severe aging 8%.

Keywords; furfural extraction oil; recycled asphalt; degree of asphalt aging; rheological properties; tempera-

ture sensitivity



