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Fig. 1 Head and pressure distribution from pump station

inlet to free-flow tunnel during single pump trip
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Fig.2 Flow change of single pump and main pipe and

pump head and speed change during single pump trip
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Fig.3 Head and pressure distribution of piezometric pipe from

pump station to free-flow tunnel during four pumps trip
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Fig.4 Flow changes of single pump and main

pipe during four pumps trip
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Fig.5 Pump discharge pressure and speed change
during four pumps trip
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Fig. 6 Head and pressure distribution of water

transmission pipeline during single pump trip
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Fig.7 Flow changes of single pump and main
pipe during single pump trip
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Fig. 8 Pressure change behind weight valve and speed

change during single pump trip
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Fig. 9 Head and pressure distribution of water

transmission pipeline during four pumps trip
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Study on Applicability of Recycled Aggregate in Hydraulic Asphalt Concrete
DONG Jing, YU Cheng-yang, LIU Yun-he,QI Yu-jun,CHEN Liang-liang
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China,
Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to study the applicability of recycled aggregate in hydraulic asphalt concrete, the mix proportion
test of recycled aggregate hydraulic asphalt concrete was carried out, and its mix proportion parameters were determined
through uniaxial compression, splitting test and permeability (porosity). The asphalt aggregate ratio is 7. 0%, the grad-
ing index is 0. 37, the filler content is 13% , and the replacement rate of recycled aggregate is 50%. The recycled aggre-
gate was modified with modifiers of different concentrations. The water absorption, apparent density, crushing index and
adhesion of the recycled aggregate were analyzed to determine the modifier concentration that meets the test require-
ments. The modifier concentration in this test is 10% of water glass and 12% of silane coupling agent. Based on the a-
bove research, the applicability of recycled aggregate in hydraulic asphalt concrete was studied through water stability co-
efficient, thermal stability coefficient and permeability coefficient. The results show that the application of recycled aggre-
gate in hydraulic asphalt concrete can meet the requirements of the specification, which can provide a reference for the
popularization and application of recycled aggregate in hydraulic asphalt concrete.

Key words: recycled aggregate; hydraulic asphalt concrete; applicability; mix proportion; modifier
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Study of Water Hammer Protection for Oujiang River Pumping Station Project
DONG He-fei' ,HUANG Xiao-yan®, WANG Sheng'
(1. Wenzhou Ou River Water Diversion Development Co. ,Ltd, Wenzhou 325000,Chinaj;
2. Zhejiang Shanxi Water Conservancy & Hydropower Development Co. s Ltd. » Wenzhou 325000, China)
Abstract: Accident pump-stopping water hammer is a technical problem that needs to be highly valued in long-dis-
tance pressurized water diversion projects. This paper carried out calculation and analysis of hydraulic transition process
on the Oujiang River Diversion Project. The loss of power accident of four pumps under maximum lift was taken as con-
trol condition, and the loss of power accident of single pump was taken as verification conditions. The optimization of
pump outlet valve closing law was taken as the main water hammer protection measure. The research shows that when
the butterfly valve at the outlet of the pump refuses to operate, the pressure and flow in the pipeline fluctuate more vio-
lently than that of the single pump during pump trip accident, and the reverse speed of the pump does not meet the speci-
fication requirements. By adopting the two-stage broken line closing law of the pump outlet butterfly valve, a better water
hammer protection effect can be obtained.
Key words: water diversion project; accident power failure; pumping station; valve regulation; water hammer pro-
tection





