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Abstract

In the past decades many cities in northern parts of Iran which
are located in the temperate climate have frequently
experienced intense rainfalls, the adverse effects of which were
flooded streets, pedestrian and vehicle traffic problems, and
damage to the public and private properties. One of the causes
of this situation is the hydraulic performance and clogging of
grate inlets in storm water networks. In this article, hydraulic
performance of common grate inlets in urban storm water
networks and the impact of strap angle in discharge coefficient
and hydraulic efficiency are studied. Longitudinal and
transverse arrangements of straps were used and in grate inlet
5 different angles of straps and two conduit main cross slopes
were arranged. Also to evaluate the effect of flow rate in flow
interception 6 different discharge rates were employed in this
research. The results of 120 series of experiments showed that
the longitudinal arrangement of straps have higher discharge
coefficients and hydraulic efficiencies than the traverse
arrangements. The increase in the discharge values in
longitudinal arrangement of inlets for no and 2 percent cross
slopes were 52 and 70 percent, respectively. Although the strap
angle has a negligible impact on the discharge coefficient,
result showed a higher discharge coefficient for the strap angle
of 45 degree in condition of no cross slope. Also the increase
in discharge would reduce the grate inlet hydraulic
performance.
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Fig. 2— Measuring the absorbed flow with triangular weir
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Fig. 3— Strap grate inlets
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Degree 0 longitudinal strap 0.8295 0.8119
Degree 20 longitudinal strap 0.8524 0.7491
Degree 30 longitudinal strap 0.8159 0.8157
Degree 45 longitudinal strap 0.8470 0.8227
Degree 60 longitudinal strap 0.8561 0.8104
Degree 0 transverse strap 0.6156 0.5461
Degree 20 transverse strap 0.4088 0.4344
Degree 30 transverse strap 0.4288 0.4620
Degree 45 transverse strap 0.4933 0.5944
Degree 60 transverse strap 0.5572 0.5954

s ‘_B,Ja.m lS,{)pl dl.mol)f)}g 9 J& 9 o> JbJ.é c)bl u.shuvu J..ol dl).?bo (2 )S ad (59ds Cumdg 9Dy 3D Olo.ﬁ\) d’;.a:lfoil
(Woo and Sterling Jones, 1974)  osaline Suie slopn Sl ool 3 2o ¥ oy s Jlosl b g

slaaley Koy losily 23 15V 95 ola JSs ol o

CoSaomgs —F 2 wed Ogh g 00 5 Job DRI lamad S S

o il b Symn olel, ials cal o3l olis
A s gl 25 g (36 iyl oy 4 i
bl (Sgpin plodily Sgue el (0ye cud Jlosl pionen
s Jlasl b gily 13 sl 01335 (glonsd Ko 5] (cloailo

Oy Claogas 136 oy pslaieds plagialef] s ol
555 5 o Sl S 1Sl Sladiled 4.l55 S (59,
5 205 b dond (65518 gl oo sl piie 085 s
5 ol odd a5 L 3 St S0l CandVl 3 by (o0
395 Mo i 4 (ol e o)l )3 by Bes (e
lapSl Gl cud )b p siahl cp ol Ges ol &5 Ay
@l 205 0 ol (Sdgyen plosily SR 4 oo g Cosl S
ols)liSs Gomez and Russo (2007) wliiss L Jobs

oSl o 4SS Copd duglio pdye b gk Cumdy
b dunlio ;3 do )0 FO dewd aygly &8 conl 0oly ol Job (glacus
@gli st VY adss Gupo boanpy Fee e (bl

W

IYAE 5l F 2 lowd (o3 jawr Jlw ¢l 1l O aalio oliudioes
Volume 13, No. 3, Fall 2017 (IR-WRR)
AV



w
S * Degree 0 (] Degree 20
Degree 30 X Degree 45
" ‘ Degree 60 Ssssss= Linear Degree 0
wwesswser  Linear Degree 20 WSS Linear Degree 30
Q | == == == Linear Degree 45 == Linear Degree 60
”
E%
i
o
[l
\d’\l
=+
o

15 20 25 30 35 40

lit
()
s
Fig. 6— Discharge— hydraulic efficiency relationship in longitudinal strap inlets (without cross slope)
555 it (g (J9b (Sldomd 1Sl (Sgpi Gloly — (o1 alail, —F JSW

* Degree 0 - Degree 20
] - 4 Degree 30 . Degree 45
I Degree 60 Linear Degree 0
sssssssss Linear Degree20 =0z e e ws Linear Degree 30
A . ®= == == Linear Degree 45 = * ™ Linear Degree 60
“a
E%
vy
o
v
-

15 20 25 30 35 40

lit
()
S
Fig. 7- Discharge— hydraulic efficiency relationship in transverse strap inlets (without cross slope)
555 G (39 (0555 Sldowd 1Sl (Sgpud ploddly - (3 dlaal) -V U

s Sy 005 b Gl Cumdg okl g Aty sl L dnnlie )0 42 TO dend gl 35 0 Slaens sl Sl

Locd S i ) g ooye 9 Job (il b claows oSl woly pcwlio o/00F Cops b odsyd Sefe¥ee bl

odoy 89 b ol Jloda g 4l (38l b Cop (0 GRIBI (b 458 o | Jsb (glaans (sla Sl (nlplhy 3l e

Sgpten plosil) ay 5 el LSl Gl b )b (clonol  FD dens ayglj g Atd 08 (S50 (Sl slo Sl 4y s

lgise Orzpen b Rl (2Sy5 g (o (Slaows Gyl lyieds it 45 capd 1A S Lls 4k 4 Cud a2
VPAS s ¥ 0,b0ud b gt Jlus el el o alio i

Volume 13, No. 3, Fall 2017 (IR-WRR)
V55



Compor B, Cox A, Thornoton C (2012) Performance
assessment of grate inlets for highway median
drainage. Colorado State University Darly B
Simonis Building at Engineering Research Center
for Collins, Report NO. 50523

Comport B, Thornton C (2012) Hydraulic efficiency of
grate and curb inlets for urban storm drainage.
Journal of Hydraulic Engineering 138:878-884

Gomez M, Russo B (2009) Hydraulic efficiency of
continuous transverse grates for paved areas. Journal
of Irrigation and Drainage Engineering 135:225-230

Gomez Valentin M, Russo B (2007) Hydraulic
efficiency of macro inlets. The sixth International
Conference Novatech, Flumen Research Group and
Technical University of Catalonia, Barcelona, 1157-
1164

Larry WM (2010) Water resource engineering. Wiely,
Chapter16, 628-668p

Russo B, Gomez M (2014) Discussion of hydraulic
efficiency of grate and curb inlets for urban storm
drainage. Journal of Hydraulic Engineering 140:121-
122

Russo B, Gomez M, Tellez J (2014) Methodology
estimate  hydraulic efficiency of nontested
continuous transvers rates. Journal of Irrigation and
Drainage Engineering 139:864-871

Woo DC, Sterling Jones J (1974) Hydraulic
characteristics of two bicycle safe grate inlet designs.
Federal Highway Administration, Offices of
Research and  Division, 1974  November,
Washington, Report No. FHWA-RA-74-77

dlw L;l.m)tiﬂ 6@9).\:.,.5 L‘)Lo.\ﬂ) \/o;.a e s JL)&I b
Sl oo > ey (3es (903 palp Jdoar |y 50 5 Jsbo
213 390 w0l cladilay iiS b b bl g

&lp -0

Afshar A (2010) Guidelines for design and application

of surface and ground water drainage system for

road, railroad and airport. Transportation Research
Institute Press, 180p (In Persian)

Bina K, Maghrebi MF, Abrishami J (2012) Experimental
investigation of discharge coefficient in mesh panel
bottom intakes. Journal of Water and Wastewater
1:24-33 (In Persian)

Razaz M, Maghrebi MF (2008) Experimental
investigations on hydraulic parameters of bottom
rack intakes. Journal of Faculty of Eng 36(3):24-35
(In Persian)

Masjedi A, Taeedi A (2014) Laboratory study of channel
slope and rod diameter effect on intake discharge
coefficient under rack floor condition. Journal of
Water and Soil Science 18(67):301-308 (In Persian)

Mozafari GA (2010) Urban hydrology. Yazd University
Press, 173p (In Persian)

Almedeij J, Alsulaili A, Alhomoud J (2006) Assessment
of grate sag inlets in a residential area based on return
period and clogging factor. Journal of Environmental
Management 79:38-42

IYAE 5l F 2 lowd (o3 jawr Jlw ¢l 1l O aalio oliudioes
Volume 13, No. 3, Fall 2017 (IR-WRR)

\Ya'





