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Hele-Shaw Test 

• A Hele-Shaw cell was developed to visualize the dynamic 

progression of BEP 

Tianjin University, China 

Camera

Hele-Shaw cell

Piezometer

Shelf

SVC

Photostudio

Inlet

Data collector Sectional view

Reservoir 

Upper plate

Lower plate

Outlet 

Pedestal

Pedestal

Rubber 

O-rings

Explosive view

Side view

Annular aluminium strip

Inlet

Gap

b

Piezometer

JZ
USA



Zhejiang University, China 

Test results 

Tianjin University, China 

3.1 kpa

0.67 kpa

2.94 kpa

Initial morphology

Pressure peak

164 s 165 s 166 s 167 s 168 s 169 s

170 s 171 s 172 s 173 s 174 s

176 s 177 s 178 s

175 s

179 s 180 s

Stable morphology

Phase I

181 s

B1

B2

B1

B2

• Morphology and Process of Erosion observed in a typical test 
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Test results 
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• Variations in maximum erosion radius Rmax and erosion area A with 

time JZ
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Impact of sample thickness 
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• Sand grains in a thicker sample 

may exhibit higher mobility JZ
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Conclusions 
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1. The process of BEP observed in a uniform, porous medium driven 

by a sudden flow of water can be divided into a piping progression 

phase and a piping stabilization phase. 

2. The morphologies of erosion under different fluxes of water 

indicated that a higher flux of water may produce more branched 

patterns when the gap was not too wide. 

3. The granular system of a thicker sample has more degrees of 

freedom, which increases the mobility of the sand grains. JZ
USA




