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Fig. 2 Grates used to form continuous transverse grates during experiments
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Tab. 1 Geometric parameters, efficiency ranges and formulation of Cy for the tested continuous transverse grates

iy FEEE/em  KE/em  FFALKE/om FFAUER BWAVem®  FFALAEIRVem®  FFALR/%  RCRIER% Co50XFK
BTl 300 25 14.8 HIE 7500 1648 22.0 82~87 Co=7.5750+0.049
BF2 300 25 18.0 FHIE 7500 1944 259 93~95 Co=7.1310+0.047
BF3 300 30 21.6 FEIE 9 000 3009 33.4 90~97 Co=5.7940+0.009
B4 300 30 23.6 pishiA 9 000 2795 31.1 93~100 Co=5.0580+0.033
BFs5 300 20 14.4 Y 6 000 2124 35.4 74~89 C0=6.4860+0.028
HT6 300 25 54 7500 565 7.5 63~97 0=0.147In0+1.051
BF7 300 30 B 9 000 612 6.8 65~99 Co=0.162In0+1.121
HBF8 300 25 BT 7500 1648 22.0 86~94 C4=0.093In0+0.573

1.2 REAR

AR 50 308 2o 0 T AR AN RIS A TRAR T AL A RO, R AR TR I SO E T L
I SHOT R AR A o B T BLE BRI B Sy (M EUE S5 (T A s TR TR ) (CI) 37—
2012) T 400 | AERY . W SIS A RLE D, B 1.0% . 1.5%. 2.0%. 3.0%. 4.0%; A4k
I K B TR AR AR B2 B RINIAEIIEE 52 A D7 BT 5 AN T B ) B, S P B AUl
FEAN T E R L IR U AR G AR T R R A O, SR A (2) 315

4850(1 +0.8461g P)
T (1+19.1)08%

o g A TTZE R (L/(s-hm?)); P AT E I (a); ¢ AR DTES (min) o

CEAMER BT LIE ) (GB 50014—2006) H & U 7K 1 [ B R 25~50 mt'7, 3 2 SMIC/K AN 150 m?
(% 3 m, K 50 m) B AS ] S B AU R R R T T A48 i . 25 SR 3008 T R A () 3 T T K T AR 5 R
HA R KRR SR A, e i AR i Y R N 10~80 m¥/h. AWFSELHE T 320 ZHIREG, ¥ & 8 b T AR
HEF, ARBRRRSEE S0, B, BTHRT N 1~8, QI SN 19%~4%, ATiEHE O 10~
80 m*h, BT HIMIARTIRE h N 5.40~15.50 mm, 12555574550 Fr -~ 0.47~1.90,
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Tab.2 Values of runoff rate under different recurrence periods and rainfall durations B m/h
Sl A E IR B
min la 2a 3a Sa 10a 20a 30a 50a 100 a
5 13.61 17.10 19.12 21.67 25.13 28.62 30.64 33.19 36.65
10 11.48 14.44 16.13 18.29 21.24 24.16 25.88 28.04 30.96

15 9.97 12.53 14.00 15.88 18.43 20.95 22.46 24.34 26.86
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Experimental study on the hydraulic efficiency of continuous transverse grates

CHEN Lan', GUO Shuai', MA Wenying®, XU Linghua?, CHEN Guofen®, WU Zhonghua’

(1. College of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. Power-China Huadong Engineering
Corporation Limited, Hangzhou 310014, China; 3. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou
310058, China)

Abstract: Continuous transverse grates are commonly used in some urban or impervious areas to collect the runoff (the
entrance of parking lots, under-crossing tunnels, and airport aprons), where it is hard to place conventional inlets due to
lack of suitable transverse slopes or steep longitudinal slopes. Hydraulic efficiency of continuous transverse grates
determines the flow rate into the underground sewer system during rainfall and is of great significance to preventing the
occurrence of urban waterlogging. Eight types of continuous transverse grates commonly used in China were
experimentally tested in this study with different approach flows (Q=10~80 m’/h) and a set of longitudinal slopes
(S1.=1%~4%). A full-scale physical model simulating a 12 m long, 3 m wide road was constructed in the hydraulic lab
in Hefei University of Technology for the hydraulic tests. Hydraulic efficiencies of these grates under different
conditions were calculated during the tests, and their influencing factors were analyzed, including hydraulic parameters
of the approaching flow (Froude number) and the geometric parameters of the grates (total area, length of the opening in
flow direction, opening style and opening rate). The experimental results show that the hydraulic efficiency of different
continuous transverse grates may not have a consistent relationship with the Froude number. The length of opening in
flow direction may have greater influences on the efficiency than the opening area or rate. Compared to grates with
rectangular openings symmetrically arranged, when the opening area and rate are the same, the grates with circular
openings staggerly arranged are found to perform better for capturing runoff. Based on the Manning Equation and the
orifice outflow formula, a set of empirical equations were also presented to relate the hydraulic efficiency and
influencing factors. Good agreements were obtained between the predicted and measured results with relative difference
of less than 15%.

Key words: urban road; continuous transverse grates inlet; hydraulic efficiency; road runoff; urban waterlogging
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