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Abstract: The street storm sewer inlet is the entrance of the road runoff into the underground
drainage pipe and is a key component of the municipal drainage system. A 1 : 1 model device (length of
12 m and width of 3 m) was constructed to investigate the performance of the street storm sewer inlet.
The effects of cross slope (1% —2% ), longitudinal slope (0.5% —5% ), and runoff flow rate (0 —70
m’/h) on the flow patterns and intercepted flow rate were analyzed by the national standard deviated
gully drainage test in a road with a continuous slope. The increase of the cross slope increased both the
side and front intercepted flow rates of the storm sewer inlet, so the discharge flow rate of the storm sewer
inlet increased accordingly. However, when the cross slope was larger than 1.5% , the increase of the
intercepted flow rate became smaller. The longitudinal slope of the road only changed the velocity of the
runoff without altering the direction of the runoff, and its influence on the width of the runoff and

discharge flow rate was smaller than that of the cross slope of the road. The actual measured intercepted
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flow rate was less than the designed discharge flow rate. The actual intercepted flow rate curve of the

storm sewer inlet was in line with the ideal intercepted flow rate line only when the rainfall was small and

the road runoff was less than 10 m’/h.
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Fig. 1 Schematics of test platform
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Tab.1 Runoff under different return periods and rainfall durations m’ - h™'

o H P=14% P=2% P=5% P =104 P =20 4F P =50 4% P =100 4F
t=5 min 14.4 18.0 22.9 26.5 30.2 35.0 38.7
¢t =10 min 12.1 15.2 19.3 22.4 25.5 29.6 32.7
t =15 min 10.5 13.2 16.8 19.4 22.1 25.7 28.4
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Tab.2 Design of test condition

RiF 2 | RIHE | 5/% | S/% [Q/(m’ ~h )
1 7 0.3 1.5 10 ~70
2 7 0.7 1.5 10 ~70
3 14 1.0 1.5 5~70
4 14 2.0 1.5 5~70
5 14 3.0 1.5 5~70
6 14 4.0 1.5 5~70
7 14 5.0 1.5 5~70
8 14 1.0 1.0 5~70
9 14 2.0 1.0 5~70
10 14 2.0 2.0 5~70
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Tab.3  Capacities of standard street inlets L-s™
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Fig.2  Gutter cross section
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Fig.3 Variation of intercepted flow rate under different
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Fig.4  Variation of runoff width under different conditions
3.4 EHRERBBRENKTRE
KPR BE AR VAR 5 e B R SR,
CEAMPRBGTHRE) thHLE * 8 B — 5 4B R
TKIRBEAKE 15 em” o &5 45 i T ARl A2 ik 5 F
DI 6] — AT TR IR AR A2 Ak

35 =(=15m%h + Q=50 mh
30 - (,=30 mh Q=60 mh
£ 25 -+ (=40 m¥h -~ Q=70 m¥h
£20 ‘ |
15
10
5
0 2 4 6 8 10 12
L5 1 B A 0 i 14 5 /m
a. ARV T AR R E 224K (5,22% , Se=1.5%)
~8=03% +S=0.7% = S=1% - S,=2%
-+ 5,=3% Si=4% = S,=5%
35
30
g 25
£20
15 =R
10
5 1 1 1 1 I I
0 2 4 6 8 10 12

5T R 06 3 B B /m
b, AR T 4230 5 L 9 224K (Q.=50 m¥/h)

S FRRZARRAATEKRETL

Fig.5 Variation of water depth under different conditions

Bl 5 (a) & 7E IS BB R 2% | B8 3 B B oy
1.5% SRR A0 B K AR, 7T AR
L TERCHLE B K2 4 m Rb /K R B 23 iR B —
YR, 132 F 7K 3L B 2440 5 9 24038 b B [
32 B FNGAIE 19 52 ), 5 7 38 v el A28 17 3 i
KIS, 4 m 25, JLAIMEILT 2 PArRE, 5
FET ~ 10 m Z [a] KR LTS48 2 18, K ik 3135
TR . S (b) A A R Ik B 4% 3 4 50
m®/h LR T 00T K SR AR Ak 28, [l B S ok
AR TS RIS AT 2 A — BRI AT, HAE Bif
0 ~4 m Z[HKFLIREE Sk 8 — I (EH . FEik 511y
AIRRAS G T b RAR R R I 5 1A 2 — 350, H
AT AR (L), RO B, KRR B/
4 s

@ EHNILE N 0.3% ~5% I L N
1% ~2% F25E R 0 ~70 m*/h FE o T, 12
YRR RN B AR < 10 m’/h IS R K 1152
o T 5 B AR A, S 4% T S S A
B NF AT (20 L/s) 5 3 5 it 45 5% i 18 3R
S MR, B BT AE T (A D25 45 i TR
THELER YIS %

@ I K B, R I 3R X AR I T E 11 )
WM BRI B TR K 1 AR it o
AN DR I R 3 R R K T T 5 1H
YRS RE > 1. 5% W, 3T 0 ) 358 i B2 A /)N

@ HHPIIE M 0. 3% SN %] 5% i, FE K
1 B AR AR A R 5 m®/h 2647, 3% 2 BT
P H BB AR R /N, AR T ], BT A AR
Tt R R 5 P e R LL T BRI N

@ PR AT K 1 I DL G
FRIZK T T A L 4 O R DLE 6K P SR AR AR 3
IRFIE BT . 7 M R O3 3 T, AR A
R AR o5 Y X IR K, (H AN 2 R I AR i T 2R Y
TEAS . MR P8 B A, A0 R B A T A I 3
R AR IR S 4 A 9 A B Y B AR . IR B T
AR KRB T e KR A 35 mm, BUK R Jrc
INF 15 em  RIG A ARRAE BRI, FLR K 71
A 9 TE TR

SE
(1] IREENS %50, JA S, 5. WK 1 b 5 ko
WL R FE ()], K I R H~#4R,2019,38

- 119 -



%374 #1748 P 2 K HE K www. cnww1985. com

(2]

[3]

(4]

[5]

[6]

(7]

(8):75 -86.

ZHU Chenghao, XIA Junqgiang, ZHOU Meirong, et al.
Effects of calculation methods of stormwater outlet
discharges on simulations of urban flooding[ J]. Journal
of Hydroelectric Engineering,2019,38(8) :75 — 86 (in
Chinese) .

SMITH M B. Comment on ‘ Analysis and modeling of
flooding in urban drainage systems’ [ J]. Journal of
Hydrology ,2006,317(3/4) 355 - 363.

SCHALLA F E, ASHRAF M, BARRETT M E, et al.
Limitations of traditional capacity equations for long curb
inlets[ J ]. Transportation Research Record: Journal of
the Transportation Research Board ,2017,2638(1) ;.97 —
103.

GOMEZ M ,RECASENS J,RUSSO B, et al. Assessment
of inlet efficiency through a 3D simulation: numerical
and experimental comparison [ J]. Water Science &
Technology,2016,74(8) :1926 - 1935.

DU, B, BR 5 B T 1 D500 I 38k 1l HE K Bl
PRULRL )RR RO e A [0 ] A [ 2 7k HEVK, 2020, 36
(4):30-35.

HAN Jingchao, YU Shijing, CHEN Xiucheng. Analysis
of typical problems and countermeasures of drainage and
waterlogging prevention in coastal plain river network city
[J]. China Water & Wastewater,2020,36(4) :30 - 35
(in Chinese).

LI W H,GEYER J C,BENTON G S. Hydraulic behavior
of storm-water inlets: I. Flow into gutter inlets in a
straight gutter without depression [ J]. Sewage and
Industrial Wastes,1951,23(1) :34 —46.

MUSTAFFA Z, RAJARATNAM N, ZHU D Z. An
experimental study of flow into orifices and grating inlets
on streets [ J |. Canadian Journal of Civil Engineering,

2006,33(7) :837 - 845.

(8]

(9]

[10]

(11]

[12]

MARTINS R, RUBINATO M, KESSERWANI G, et al.
On the characteristics of velocities fields in the vicinity
of manhole inlet grates during flood events[J]. Water
Resources Research,2018,54(9) :6408 —6422.

LR A BT, R K TR PR
[J]. A EZKHEK 1995, 11(1) 21 -24.

AN Zhimin, CEN  Guoping, WU Zhangchun.
Experimental study on the discharge flow into street inlet
[J]. China Water & Wastewater,1995,11(1) ;21 —-24
(in Chinese).

M A AU, . FK B TR LD R R AL
BT [T]. KA 5 R TR A4, 2014, 12 (6) -
65 —68.

WU Peng, YANG Min, HE Jinglian, et al. Experiment on
discharge coefficients for orifices of gutter grates|[ J].
Journal of Water Resources and  Architectural
Engineering,2014,12(6) :65 — 68 (in Chinese).

R XVRRE KT, 45, ST T R K 3 B
(1. #i7KkH1E7K ,2017,43(5) 144 - 47.

GUO Lei, LIU Senyan, LIU Leibin, et al. Study on the
setting of urban road gullies[ J]. Water & Wastewater
Engineering,2017,43(5) :44 —47 (in Chinese).
WREELZF , SR, B bel 48t Vg 400 4k Th 2 65 T 7K 10 I
WEE[)]. HELSKHEK,2019,35(11) ;135 - 138.
CHEN Guofen,GUO Shuai,DUAN Yuanyu. Interception
rate of road rainwater inlet in a sponge city[ J]. China
Water & Wastewater, 2019, 35 (11 ) 135 - 138 (in
Chinese) .

- 120 -

PEEE A ERHE (1994 - ) 2 TEPEH A BT
FEAE  WFSE 5 T R T BOE BE R K HARAE BT

E — mail: wangqiuping1004@ 163. com

Hfs B #7:2020 - 03 - 17

&8 B #7:2020 - 06 - 02

(G XUSE4F)



