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Blockage rules of micro particles through permeable concrete movement
NAN Xuan"?,LIU Yanhui"?,LI Jing"?, WANG Jing"?,ZHANG Mingfei'"? , WENG Zhiyu'-?
(1. School o f Architectural Engineering ,Yunnan Agricultural University , Kunming 650000, China;

2. Key Laboratory of Water Safety and Water Saving and Emission Reduction ,Yunnan University , Kunming 650000, China)
Abstract: In order to address the problem of pore seepage and plugging in pervious concrete,a pervious concrete plugging test
device was used to simulate the flow and distribution of surface micro-particles through concrete in the initial stage of rainfall.
The pore structure was reconstructed by CT scanning technology and avizo software. The surface micro-particles in Kunming
were modeled by DEM model in CFD. Particles were simulated by multiphase flow through the process of permeable concrete.
The results showed that the CFD numerical simulated results were in good agreement with the experimental results. The surface
micro-particles with particle size rangeingl00-500 yum had a certain degree of blockage to the concrete,and still had a good per-
meability (higher permeability coefficient). The blockage of particles below 100 pm was more significant, and the permeability
coefficient approached to the basic level of zero ; More importantly, it was found that the seepage velocity of 0-50 pm particles
passing through concrete was slow and partially adhered to the wall of the tunnel,leading to the decrease of the diameter, which
affected the seepage.
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Tab. 1 Particle size distribution

R/ pm RIPRIBCLL/ 20 /NERIECEL/ V0 AR/ %

1~100 0 100 35
100~200 10 0 25
200~300 20 0 20
300~400 30 0 10
400~500 40 0 10

R2 IKRMEBEE

Tab. 2 Properties of cement
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Fig. 1 Permeability testing device and pervious concrete
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Fig. 2 The variations of permeability coefficient in the process of particle plugging at fixed water head and the

permeability value of different particle plugging in the clear water at fixed water head
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Fig. 3 Skeleton structure and pore model
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Tab. 3 Internal porosity
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Fig. 4 Relationship between drag coefficient
Cp and Re
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Fig. 5 Velocity distribution and instantaneous flow of particles inside concrete
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Fig. 6 Particle motion states at the initial time to the ending time
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Fig. 8 Flow distribution of particles below 1 pm
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Fig. 10 Average velocity of different particle sizes in pervious concrete
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