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Development of infiltration facility by utilizing tree box
for urban storm water runoff reduction
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Abstract It becomes more and more important to develop various infiltration facilities for healthy water cycle
and reduction of urban storm water runoff. In this study, a infiltration facility by utilizing tree box was
developed. The developed facility is capable of reducing storm water road runoff, improving urban water cycle,
and performing other sustainable and environmental functions. Because the facility can be manufactured to a
smaller size than an existing runoff reduction facility, it can be installed at various road types of not only
existing urban areas, but new developed areas. If the facility is applied to four-lane roadways, it is expected to
reduce 65% of rainfall runoff discharge. Urban flood control improvement can be accomplished by a wide
application of the developed technique.
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[Fig. 1] Structure of the developed street tree space facility
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[Fig. 2] Floor plan of the developed street tree space
facility
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[Fig. 3] Applied example of the developed street tree
space facility

o2 A

fol

4, JII2EeE3UEREI|s AR

B oA SWMM 5.0 =& 2 DLLS AR&a}o]
hamAnEse] AR HE $4HEAT ATE
STk SWMME 1971 v EPAS] x|gloke]
Metcalf & Eddy A} Florida tf&l 2! WRE2}S] 35
QT2 EAfo] Bl LE Y] ekt 51 mels
S S A F, mEe duol=E Fokol 1 4%
o] H4Elof SrTHIS] SWMME EAle] $ frakat 4
2o mojof 7P defxl mPos o] A+ H A
ol de] o]gEa gick

5332



EARS e ARE AT AT ARALY A

ARjtso] BAE o] 2 oA YA, %
§27] 5 B8 BRA I AR Ea o
5 42E 1 Swot @A ol
Ak ole] & ATIAL AARAE SWMM 239
storage unit-S AFE-Slo] HO)EgITh AlRjErAL] HA =
AN AT FIol e Bl AR 7
gotglon, dRE 71R]¢] £o|E storage unit®] Eo|=
7}@3]'%‘:]' _L:_H]L %g_].x_-‘] o] EEH ol AIEQ 71—0] 0.5
2 7Mgste], F AAMErA Zlo]o] Adte] YRE o
10cmE t©|3}o] storage ul’llt-—] Z1o|E 85cm=E ZAABY
. A urA sl o 2 9] R storage unit HFEFO| 4] 9]
AERES] Green Ampt RS ARESlo] B oJ5LgIct 4]
Aol A D el Fej 17 49k 2ok

Zé HE H=0,7+0A1=0A35m| MML’\
Al
| 15m I
2m
gun

1.5m |

(22 4] SWMM 340l Atz de) 8 mepy
[Fig. 4] Shape and simulation method of tree box on
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[Fig. 5] Imaginary catchment shape
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[Table 1] Areas of imaginary catchment by tree box
interval and lane width
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[Table 2] Total runoff volume by rainfall and catchment

conditions

moj Az Al AA)7H4

&5 6m 8m | 10m | 12m
22}41(10m) | 0.000 | 0.000 | 0.000 | 0.000

10mm/hr | 4%}41(20m) | 0.000 | 0.042 | 0.443 | 0.829
62141(30m) | 0.230 | 0.824 | 1.429 | 2.020
22}41(10m) | 0.000 | 0.053 | 0.458 | 0.856

20mm/hr | 4%}41(20m) | 0.846 | 1.640 | 2.449 | 3.253
6X141(30m) | 2.026 | 3.242 | 4.449 | 5.590
22}4(10m) | 0.256 | 0.860 | 1.461 | 2.065

30mm/hr | 4X}4(20m) | 2.057 | 3.227 | 4.435 | 5.669
6141(30m) | 3.854 | 5.642 | 7.428 | 9.183
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[Table 3] Reduction ratio of storm water runoff by
rainfall and catchment conditions

mo e A4t dx)7H4

7&? AR 6m 8m 10m 12m
224 | 100.00 | 100.00 | 100.00 | 100.00

10mm/hr | 42b4 | 100.00 | 97.36 | 77.86 | 65.47
63141 | 8720 | 65.69 | 52.38 | 43.89
2214 | 100.00 | 96.68 | 77.12 | 64.32

20mm/hr | 4x}4 | 6476 | 4876 | 38.79 | 32.22
6214 | 4372 | 3246 | 2584 | 2236
2214 | 8578 | 64.17 | 51.30 | 42.65

30mm/hr | 44 | 42.88 | 3277 | 2608 | 21.27
624 | 2863 | 21.64 | 17.46 | 14.97
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[Fig. 6] Reduction ratio of storm water runoff by rainfall
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