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QBML =
VCECE × f f ill

tth,BML
× fswing× fdepth

QBML
[m3/sec] VCECE

[m3] f f ill
[−] tth,BML [sec] fswing

[−] fdepth
[−]

1 : 1 (45◦) 1 : 2 (∼ 27◦)
VSAE ≈ [1.10−1.20]×VCECE

f f ill



(VCECE ≥ 0.3 m3)

tth,BML =−0.50×V 2
CECE +4.19×VCECE +13.13,

tth,BML =−0.07×V 2
CECE +3.30×VCECE +15.52.

fswing ≈ 1.754×θ−0.1258;θ ∈ [45◦,180◦].

[45◦,180◦]
±10

fdepth

fdepth ≈ h−0.1039
d ; hd ≥ 1 m,

fdepth ≈ h−0.1164
d ; hd ≥ 1 m.

hd < 1 m

hd > 8 m

QKOM =
VSAE × f f ill

tth,KOM× fcon

QKOM
[m3/sec] VSAE

[m3] tth,KOM
[sec] fcon [−]

[0.70,1.20]

tth,KOM

fcon
tth,KOM

0.70 1.80
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QTr =
QDig

ATr
× 1

fswell

QTr
[m/sec] QDig ∈ {QBML,QKOM}

[m3/sec]
ATr

[m2] fswell
[−]



0.37 m3

5.48 m

45◦ 180◦

3.5 sec
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