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Subsurface
flow
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2. 

 Step-length Pick-up Rate

 Pick-up Rate Ps

 Step-length L

 Step-length L D 50 200
D L
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Nakagawa & Tsujimoto (1980)

(Stochastic Sediment Transport Model)

𝑞𝐵(𝑥) =
𝑘3𝐷

𝑘2
× න
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∞

𝑃𝑆 (𝑥 − 𝜁) න
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Λ
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Ps Pick-up rate L Step-length
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Flat (full-open)

Open-book (sand only)

Open-book (with clay)
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 Esc = a Rwc
2.5 u* 3 = b u* 3

a b



3. 







29MASATO SEKINE  /  WASEDA UNIVERSITY,  JAPAN



30MASATO SEKINE  /  WASEDA UNIVERSITY,  JAPAN

p, f r 

CD : ( = 24/Re + 3/ Re
0.5 + 0.34 )

CL : ( = 0.2 )

CM :  ( = 0.5 )

Gravity Drag

LiftPressure
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Flow Chart
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Measured profiles
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