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ABSTRACT

In this study, a private parking lot in Xitun District was used as the experimental site, and the
experimental data of infiltration was obtained by the Double-Ring Infiltration Tests. The original
saturated infiltration curve was obtained by applying the Philip infiltration formula. At the
experimental site, for the area of one unit parking space, 150cm deep was excavated to bury
infiltration pipes vertically beneath the bottom and then set up water storage board on top of the pipes.
One cubic meter of rainwater storage space was created under the ground surface. The surface of the
experimental area was then recovered to its original form with the water storage board and infiltration
pipes embedded inside the land under the original pavement, which is one set-up of low impact
development (LID),

The post-installation of the new LID set-up was evaluated by the EPA SWMM model by simulating

different rainfall conditions and comparing the differences in storm water runoff between the original
and after installation of the LID set-up. For a rainfall event of two year of recurrence period, the total
runoff volume is reduced from about 3.3% to 39.5%, and the peak flow is reduced from about 1.16%
to 19.6%, with area set up water storage board and infiltration pipes(LID modules), set the ratio of

different LID modules.

(Keywords: Double-Ring Infiltration Test, Low Impact Development (LID), SWMM, water storage
board, infiltration pipes)
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1 FHEKESER

Table 1. Table of subcatchment parameter

ST S1 i
Suction Head(mm) 14 =RES Philip Aol
Conductivity(mm/hr) 78 Green_Ampt AJBAT
Initial Deficit 0.263 B S hEt
=22 EKESHER
Table 2. Table of catchment parameters
Subcatchment S2 S1 st
Rain Gage RAINGAGE RAINGAGE ST EIFRAE AL
Outlet C6 S2
Area 0.017 0.023 HREEM
Width 16.6 21.5 HEREN
%S1ope 0.00013 0.00013 HIEEM
%Imperv 70 100 SRE A EK
N-Imperv 0.014 0.015 SWMM F-ffft
N-Perv 0.025 0.1 SWMM it
Dstore-Imperv 3 0 PSR
Dstore-Perv 6 0.05 SR
%Zero-Imperv 0 0 RS hEt
Subarea Routing OUTLET OUTLET
Percent Routed 100 100
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Table 3. Table of Grass-brick LID module parameters

FK S st
Berm Height (mm) 5 S hE
Surface Layer | Vegetative Cover Fraction 0 RIS AGET
sl Surface Roughness(n) 0.15 SWMM -
Surface Slope 0.00013| IREBEM]
Thickness (mm) 150 S EE
Viod Ratio 0.15 SWMM T-ffft
Pavement Layer -
\ Impervious Surface Fraction| 0 WM
A — —
Permeability(mm/hr) 1115 =1l
Clogging Factor 0 SWMM it
Thickness (mm) 350 REEM
Porosity 0.5 SWMM it
Soil Layer Field Capacity 0.2 SWMM i
g Wilting Point 0.1 SWMM it
Conductivity(mm/hr) 78 IRIEAEET
Conductivity Slope 10 SWMM i
Suction Head(mm) 14 IRIEAEET
Thickness(mm) 1000 AR
Storage Layer Viod Ratio 0.95 SWMM it
et Seepage Rate(mm/hr) 78 eyt =T
Clogging Factor 0 SWMM =it
Flow Coefficient 0 SWMM =it
Drain Flow E 0.5 |  SWmEf
ow Exponent )
HEKE :
Offset Height(mm) 6 SWMM =it
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Figure 5. The designed rain type based on the recurrence of rain at the Taichung Rain Station

786.92

12 = )0.5960(:_‘:Q 1)

T (tg+145

599.57 .
Iy = G ososin(AL 2)

479.85 .
Is = G roemss (AL 3)

A % 13t WHEREREG M K EE
3.8cm/hr~11.1cm/hr 7 i < HET ZEfam s Al

L. EERSERS R K [ IEE A RS - AR
K ARG HEZFTER - T L
HEAREEAKS - TR BRI
K ST IZE R« MR Bl LA 5 -
R B S BBRAT K (BRI T R

AR E Rt B — AN E
FIFEER B NE Z R A BRI
W Excel BT iR NS REIE % -
AR AR E RN R B A SR BT R

= o IR NS HBARE-Y K E - A

>

2202



et

i

EH - S~ BGE - TREH - /0

I 2 SR - IO & KA RO B Rtliss N2 2 T

SWMM 152 5CHY KB/ AR B SR I~ EL Ry

7.8cm/hr °

EPA SWMM FE#ip4s 5

AUFEAARE ~ =F R AOFAVE
IR PRE B > R 4~ (8 6 1%
50 AEEERHARE 2 AR T - LS

MRy 32.0011 IL7AR - AR & R

0.0061 FFMILTT AR FEEFHIEE 3 FHY
ARG T HUE AR Ry 40. 2447 I AR
Ak & 8y 0.0091 RV AR TEE
IR 5 FAYARIL T > SRR

50.5144 S5 AR TAkE R E £ 0.0130
BT AR > LB R TS AT - B
FEBAIEN I > FIER AR R E Y

i e

4 BRESAE S BRI 2 UL AR
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Figure 6. Modelling runoff based on the recurrence of rainfall in current conditions
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