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Influence of power ultrasound on the rheological properties of
cement-based composite materials
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Abstract; To improve the dispersion uniformity of cement particles, the influence of power ultrasonic on the
rheological properties of cement-based composite materials is studied. Ordinary Portland cement P - O 42.5 is
used, with naphthalene-based water reducer FDN-C as the water reducer. Power ultrasonic is employed for pre-

dispersion treatment of cement slurry, and the fluidity and bleeding rate of the slurry are tested under different
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water-to-cement ratios(0. 50, 0.55) , ultrasonic powers(250, 500, 750 W) , and ultrasonic times(0,1,2,3,4

min) to investigate the impact of power ultrasonic on the rheological properties of cement slurry. The results

show that with the same ultrasonic time, the fluidity of the cement slurry increases with the increase of ultrasonic
power, while the bleeding rate decreases first and then increases with the increase of ultrasonic power. When
the ultrasonic power is 750 W, the fluidity and bleeding rate of cement slurry at different water-to-cement ratios
are the highest. With the same ultrasonic power, the fluidity of both water-to-cement ratio cement slurries is the
highest after 4 min of ultrasonic treatment. The bleeding rate of the 0. 50 water-to-cement ratio slurry decreases,
increases, then decreases, and increases again with the increase of ultrasonic time, while for the 0. 55 water-to-
cement ratio slurry, the bleeding rate continues to increase after 3 min of ultrasonic treatment. Compared to the
water reducer, power ultrasonic can change the rheological properties of the cement slurry in a shorter time. The
most significant effects on altering the rheological properties of the slurry are observed when the ultrasonic power
is 750 W and the ultrasonic time is 2 min, and when the ultrasonic power is 500 W and the ultrasonic time
is 4 min.

Keywords ; cement-based composite material ; power ultrasound; rheological property; fluidity; bleeding rate;
water reducing agent (SRS £H)
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industry formed an agglomeration trend along the '

"slow tour" scenic path in the theme corridors of " Qianli
Binhai" , " Red Yimeng", and " Lufeng Canal". The coupling coordination degree between the high-speed
transportation network and the tourism industry show an inverted U-shaped distribution of high in the south and
low in the north and low in the east, and the north-south direction is the primary direction for the spatial
differentiation of the coupling coordination degree between the high-speed transportation network and the tourism
industry. The coupling coordination between the high-speed transportation network and the tourism industry has
spatial agglomeration and significant spatial dependence. Influenced by distance attenuation and siphon effects,
the coupling coordination of the edge areas of Provincial Capital Economic Circle and Lunan Economic Circle is
relatively weak.

Keywords: high-speed transportation network; advantages of high-speed transportation network; tourism
industry development level ; coupling coordination DAL A B )
O O S S S
(8% 30 )

conditions caused by traffic accidents, microscopic simulation software VISSIM is used to simulate vehicle
operation data under both congested and smooth traffic conditions on highways. The vehicle specific power
(VSP) -based emission calculation model is employed to compute the exhaust emissions of different vehicle types
under these two conditions, and a comparative analysis is performed. The accuracy of the VSP-based emission
calculation results is verified using the motor vehicle emission simulator ( MOVES). The results show that;
under congested conditions, the exhaust emissions of vehicles during acceleration are higher than those during
deceleration and idling; The emissions of CO, NO,, HC, and CO, under congested traffic conditions are
approximately 1.86, 1.86, 2.15, and 2. 01 times higher, respectively, than those under smooth traffic
conditions. The emissions under highway traffic accident congestion are significantly higher than under smooth
conditions ; the calculation results of the two models for the four types of exhaust pollutants are relatively close,
with a small relative average deviation.

Keywords : highway ; traffic accident; congestion; exhaust emission; microscopic simulation; VSP
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