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Table 1 Rainfall characteristics of monitoring rainfall event

MERTE AR R/ ML /mm RO/ (mmeh ) FEREPI /min SRAEMTE/min - ERTIEE

2016-08-02 7.04 33.61 0.99 67 85 £ )
2016-09-18 5.08 24.49 0.68 202 176 N
2016-11-06 11.17 2.51 0.082 95 90 /NF

1.2 BiTAHAKUEKE
WE, MRS MASIE E S E AR SERGEEE LR ES TR, R TETE
T R A R B AMHE 2 A HE R K T RSN TR K 20 ~ 100 mmP ) SO e LA K
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Fig. 1 Schematic of the interception device
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Table 2 Performance criterion of geotextiles

T TATHIRG R/ WiRlsR )/ CERTARE  &ikflic  #fmn
(gm?) mm  (kN'm™")  GERSAN  090/mm  JSi/kN

Yy, RN AR RN 350 gm ™ - T A, FR

RO Ta] B B9 7 23 B CAR Y SR 4, bR

N . . " — 200 1.7 =64 =09 0.07~0.2 =0.16
WASBT + T4 b St R, JFR ok E 0 a1 =80 1 oren =020
1 38 K TR I SR KA LB B A% R,

N . o . - L 350 27 =11 =18  0.07~02 =028
M d KR, WIEARNREET,
y IR > N 400 3.0 =125 =21 0.07~0.2 =0.33
+ T At U e G R, W
&{%%EE@IVE%?} 500 3.6 =16 =27 0.07~0.2 =0.42
3) MR, LI E . S AR .
B L T A6 I AF B 4% 40 mm., & 500 mm ) [ N :
4%, 4 )18 A T I R R A 1A O T 2 — A
WOIE R B O, AR E TR HEKA il
FOAE K B, AR v A T A R TR AR I AL k%

BRBEHEAS B, 5550 7 2 BUBRAELHEAS 770 453
R, R KR 5K AR TSR R R
S B — N o DS ﬁ/g Jrn N ‘ B
:aEWEHEMn;k%ﬁﬁigx%ﬁﬁﬁzﬁi T
b2 T B0 R KOK B USRS i 22 Fig.2 Schematic of the experiments device testing the
2 mm Ay I 35 S5 B 0 0 20 25 B A8 R BURE ) 114 permeability performance and working state of geotextiles
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Fig. 3 Schematic of experimental device testing the
interception performances of geotextile
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Fig. 4 Concentration variations of roof runoff pollutants with time during 3 rainfall events
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Cd AR B B BE AR I B (B & AR SR U IR B sh I e s TheE . XRM, [W—J8 AR T 3 AR s 4
Wi P T A8 A I ] A 28 A B A LAY A8 A R . BR T, IR T S YRR T O B K, xR I v
g, REMR AR TS e vk B R, BEE AR A (R P HE K, I5 e ik B SR /N IR A 2 3 30~40 min
BTRE . KF, %I 2SR B G B 9 B2 3G K, O = m e kil e 7 3Gk, RS e R 28k
PR, PRV R B R BE AR R TR R BE AR/, AR A TS YR B I 2 N T AE 77 U 40~50 min
BTRE . /NN, XN ER SRR EW RN, KBRS/, B35 YWk B R T I TE =
40~50 min & THRE . ARG GHTAWFFRS S, M 2 R TG G vk B Bl AR A B () 8 T RS 1Y
I 1] Sk iff 72 R0 I AR VA o 05 T 22 T % T UK 5 TR BT 30~40 min (9 F 7K 58 XMW RG K, KRR /)N RR VR A
9 HIF 40~50 min A9 13 7K 2 AR R K o F M 25 SR RT UL, 3 3% = T 90 B K COD. NH,-N
TN A2 3t B ] v B8 39 (E (EMC) B i & F (b 3RK G BT bn i ) v 2ebrifE, 2016458 H 2 H
R4 FF AT 30 min, 40 min (& WA H, F4JE Cr. Pb 4237 I 18] ¥ JE 4 {EH (EMC) W 3488 H % K 2R
BREARE ) V 2EARdE. H 3 b MR R AR U R AR R TS e T BV (EMC) B/ T I
K HR Y 5 G W) AR I N TR MR 2 (B (EMC),  H: b B T ) 3 R UK P Ry 35 G W AR I TR] R R X
(EMC) /&8 12 V- YW B2 (EMC) 19 1.7 4%, 3% ¥ 3 WY = 180 00 301 R 7K /K B AH 6 85 2 o AR 40 M DN 45
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Fig. 5 Relationship between the filtration velocity
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Fig. 6 Relationship between filtration velocity and water head
of the geotextiles with mass per unit area of 350 g'm* under
different interception quantities
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Fig. 8 Interception efficiencies of the interception devices made by 5 different geotextiles
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(4) BRI 300 o A6 AN 5 B8 AT 2 B0 i i K 230 221 240 253 262
AT A BT, AR (4) 354 A 30 0o
6 B AT 19 48 A [+ I R o B0 P 5 2 A o i 400 337 366 383 399

R, AEALLAE 3. AR 3T, (e RN A 0 w0 W
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1) X P 22 T 3 A7y ek W J= 1T A48 3 7K T Bl A8 O B D ) 28 b A AR AT A0 BT, TR R R R I R T 30~
40 min., K FR /N YR I AT 40~50 min 591G 2K FR w0 3 16 K o

) FEAR KA RAEN T, 200, 250, 350, 400 F1 500 g-m > {4 4 T A il 5 A0 #5075 26 B A
—E BTG ROR , BT RS A RO R AR T G T, R AR K T .

3) AR P4 22 T 1 B T AR AR AN 87 B TR K SR RGO, B AT R EAE Sa — BB W N kAR
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Purifying rule and key parameters design of the interception device of

rainwater funnel treating initial roof rainwater runoff
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Environmental Science and Engineering, Chang'an University, Xi'an 710054, China
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Abstract A runoff sample point was set up in a roof drainage pipe which located in the cultural and
educational area of Xi'an city, Shaanxi province. Runoff samples in 3 storm events from Aug. 2016 to Nov.
2016 were collected by the manual time-interval sampling method, and the pollution indictors of SS, COD, TN,
NH;-N, TP, turbidity, Pb, Zn, Cu, Cd, Ni and Cr of all runoff samples were determined by standard methods.
Based on the monitoring results, the initial roof runoff was defined, then a device for intercepting the pollutants
in the roof runoff was designed according to the water quality and flow characteristics of initial roof runoff and
the structure of rainwater funnel. The experiments were conducted to study the permeability of the interception
device, work status, the interception efficiency of pollutants and clean and replacement cycle of the interception
device. The results indicated that the initial rainwater runoff could be defined as the first 30~40 minutes of a
rainstorm event and the first 40~50 minutes of a heavy rain event or a light rain event. The more the geotextile
mass of unit area was, the less the permeability was. Moreover, there was a linear relationship between filtration
flux and water head. Under the conditions without overflow, the filtration effluent of the interception device
prepared with the geotextile of 500 g-m treating the initial roof runoff could satisfy the requirement of Quality
Standard of Reclaimed Water (GB/T 18920-2002). In order to avoid water accumulation from roof flooding in
the case of 5 years-return period storm, the minimum area of the upper overflow orifices and the minimum
height of the filtration area of the interception device were 0.015 4 m” and 568 mm, respectively. The study can
provide references for release the water shortage of Xi'an city and other arid or semi-arid areas.

Keywords roof runoff; initial rainwater; rainwater funnel; interception device; geotextile; low impact
development (LID)
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