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Permeability of Complex Bioretention System
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Abstract: In order to study the permeability of complex bioretention system, the constant-head test
and falling-head test were used to obtain the theoretical permeability coefficient of gravel drainage layer
and planting medium layer. The infiltration rate through planting medium was measured by the infiltration
test, and the permeability coefficient was calculated by the infiltration rate and hydraulic gradient. The
results showed that the permeability coefficient of the gravel drainage layer was much larger than that of
the planting medium layer, the space of the gravel drainage layer was not fully filled with water, and the
planting medium was the effective column of the complex bioretention system. Overall profile of the infil-
tration rate firstly decreased and then increased with time. The decreased part met the theory of three-
stage infiltration capacity, and the increased part was mainly due to the rise of water in the aquifer and
the limited thickness of planting medium, which was in line with the Green-Ampt model. The permeabili-
ty coefficient of the planting medium could be regarded as a constant value, but it was not a fixed value,
which was approximately 80% to 115% of theoretical permeability coefficient, and it tended to decrease
with time and probably proportional to the hydraulic load. Permeability of a complex bioretention system
was determined by the planting medium layer. The infiltration capacity could be calculated by using the
theoretical permeability coefficient of planting medium, but the theoretical permeability coefficient must
be carefully determined and selected.
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Fig. 1 Schematics of complex bioretention system
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Fig.2 Relationship between permeability coefficient and void
ratio of planting medium
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Fig.3 Results of infiltration test under different inflow rates
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Fig.4 Variation of permeability coefficient with time

550 1
=500 ) x
E450F X = x ,
z X = MRBERR T
% 400 3 T
¥ 350 = ¥ .
‘,4-1'»
2 300} x ==
250
jung jung juny juny juny m juny
— o0 - w o0 =)} (=
— — — — o
m R m m m @
[e<] o] (=)} (=)} (=) [=)} [=))
I []
S BERUHWERE

Fig.5 Plot box of permeability coefficient
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