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The Design Method of Transverse Grate Inlets on Steep Local Road

AR A - U™ - O|FES" - BAHQ™

Kim, Jea Kwon - Kim, Jung Soo - Lee, Joon Ho - Yoon, Sei Eui

Abstract

The type, the length, and the install space of the grate inlets in main street were designed with the
consideration of discharge calculated with street surface rainfall However, the discharge that was not
intercepted at transverse grate inlets in steep local roads increases inundation areas around main street.
Therefore, it is necessary to analyze the flow characteristics and interception capacity at transverse grate
inlets in steep local roads. Hydraulic experimental apparatus which can be changed the longitudinal
slopes(2~10%) of street, the size(20~50cm) and the types(TYPEI,II) of grate inlet was installed for
this study. The range of the experimental discharges were from 2¢/sec to 24 ¢/sec. The interception
discharges of transverse grate inlets per unit width changing the longitudinal slope of steep local road
were calculated by the hydraulic experimental results. The design method of transverse grate inlets was
developed by the interception discharges per unit width. This design method was applied to decide the
space and size of transverse grate inlets.

key words @ Transverse grade inlet, Steep local road, Design method

LM E

A AFANS NEL KLE B 5H NI 20 MEAYE S209 9AE Hud)
A% BAYRY ohizt B2 o)y Age] z2E §559 WAE AT JISE TPHC] AtHALTEY,
203, e E2Rel AAS) YE NERel 5 B SEE A4 Fol WLHA N4 ol
R4 FAND, o] kW4T AT FUAR FYH) F4ANE AFAD Yo AR =2y A5
dE A8 7 olf7t AAAD, BHERSG AAH Yx FAA AFE ERE 4R dE 3 79
3o Ygo) YA NSHA RPoA oplHE 397 B

DUEZY {42 dAdE £2 Ewel Dojn Fwe neste] Wl 14, ¥H 5& 2H
(@AY, 20060), GAHoRE FHERS) ddd FHA AN FHARE FYHA gt
of HUE2Y F4E HFAID YE AFoIh o AT LAY W, Y5 ¥ AWSe
& R3S BUE YOIF/ AN A FAEZY YA MeAde]l Base, od WA ¥
9t $49%9 APEES BAT Beot At
2 ATlNE A4ARe YRS AN se] FYAAEL YZFoRA AYPAY A%H LEHY
Yxde AT Y YY2UY E2 FA2~10%), 8F FFQ~240/50) B AB R 79
7o WATYPEL,IDE WehA7IBA 4¥g ANste]l BAAY FARRAA YPgoz 4759 ge
NEYel §U7) APYEES BARL RARY ©Y F I 4% ANGRGE £V 0§ o gdel §
FUT AACDE AL

2 o
N o= ool K

mZ

+ ME Y- Fo|0etm hEte ESE8T MAIY  E-mait itovekwon@hanmail.net
o A - ot 5t =538t} gtAlntY
w HEY - AIHEn ES - $H ISR D

- 195 -



B AFME F3A FAE2oA JHYRe @A AAE st FAY Edo] FA79 A3
g9 BN PHURY @9 T F AWAFE HAY] st 2 FAE Ao d3FL A
ggte AHgE :Esle F 12m, Zo] 10me FEFE E¢ AR do] WF¥eE BAUYL ARARS
(15x15cm)¢ 22 aA dAse 48 A dAsgch 2 ol A fo] He drFdd 23, of=
BES ZE(F 0016)h FAIE olARE AFE E2 =WS Asd 4Y $£2E MHASAG & A7
AHgE HEde] §4%9 A7)E 40x50cme A1, HlEwele HXv 50 AF FHE FANI] 4
dto] Y42 AFZHE 8m BB A HAAt dPF2E 29 13 2o

ww| ae |zan T F|EE

2EA%
{cm) {cm) (%) Clfs) ¥
120 20

2 ~ 1012 ~ 24| 0016

5

a3 1. M= MY

407 Ao AAEDH 20 GE T AR Asted E2 A R £ W] 47
g B FRE WEAIE 49 QAT orlH E2EAE 2-10%2 e, AW FFe Wy
S99 AT HE2FE Lalso] 2~240/secE AAAATE o] W, Al FFE FAWAHO| lhaol D, AV
& 5d WE, EIALE KerbyA g ANE F4E o otel U FY FFOZ AV 100£/secHE
2 AN ojo] U Hoh AUAFLZ Ul/secE AAE Rolth BF FHARY FUF Aole
Qumoz FAA AR AL UE 20, 30, 40, 0emZ B Z2FFA skl B2 F43
3o APEe 2 99 Z 3 AYGFE AR Asked FRYP F& Bem2 F457, IFAR F
e ol 30, 40, 0cm ASAFBA AP AAFATHED.

3. A3dxz

a9 2% WY WEwe] §U%e dolst 0~50cmz WsEL, S2FFAIF 2%~10%2 A3 o,
FAA ATz AXY PPF ABWost B4 o2 RE 4YHE FFE 100% 3 T F gle
2ol 9% w9 Y FYKFL BFa Yok o AP FUF F 120emst 2Bemdd A #
o ANE v TP AW FFo2 BAste] Yehd Aaolch 2FPlA & & 31Kl TYPEI Y #U*
uoh TYPED S #9%7 43¢ 4 Q& 99 2 §3) o & RS T 5 ATHEA . 2006).

B
-]

o-A2PE Qe 20cm 20.0 A o-A2he Al°l 200m
O-HEPE o) 30em A2 At°| 30cm
A&t 2l°| 40cm A-NLPF 30| 40cm
A-NEI | Socm

B4 = MY
geeeges

AR Ao| Socm
a
A A
A o A
\\.\‘ u.
200 [ 0
'\'\.\.\. T e,
01 23 4667 8 9 101 2 01 2 3 46 67 8 9 101 R
SEFYANR SETYA(R

(a) TYPE | (b) TYPE 1l

St B RTHVUS)
g EBEEEEBEEE




4. gdg Y=ol el MA()

el W dEwel AT A AL m29 AA % AT #3%0] BAY) AFHow A
Hol glevz, slEe HA R AF PEE vAs¥oT WuHth gty B ATA 44 FAA 3
AR P WBwols vyl 2 AY4BE nste] Y Y WBwo] FYTY AA(E
A& 2R Bt

e dEde]l 49479 HA(NE ANSI 93 4A zpe F 29 gow, ¥ 29 A 2P F
W slewole) wel B AYAF AW A A4d 2T $A54 Fesan.

E2 Eads MA =4A

A% = A A A A 3
EEF \wzay | 2974 | A49H | $UEFE | gdZgAe oopmay | SENT| $EAET | AAAS | YA
(m) (m) (%) (ha) (cm) (£ /sec) e (min) | (&/sec) on (m)
3 400 4.0 4 40 R4 TYPEI 1.61 2286 16 25m

Kerbyjel elaf 249 =2AZHtc), MeAGe Z974% 48 o] gdtd ANE ZLF=D} F4%e
AA 248 01889 $FREFQmE AN

Qm=f36LoaA = 2986 I/ sec 1)

A71H, Ce #EAF09°) 2, [ 2975228 mm/hr), A +3% H (4ha)o] o

E20) FAA} 4%0)%, Wy NEwel $U7Y 4% Aol 4cmel L, #UT Welsk TYPEN
U W, 29 2N B BT AUKBE 842 sccolch. AAZAA meq U GBS FUTF A
A ARHFE 14524 /sec7t Bk B FYHL o) §otol ARD AFHEB} DAY NTP] 4YT
o AA AAFFE o4t A stelokdts Y W& £YT e AFE AR

N;= g'” = 167} 2

A7IA, Nie Awg Hlgwe] Fd39 A%, Q.= W ‘31 ol 47 AA AR Feloh
EF AQ AN 33Ed FAT A B2 FAFE ol &ste] AL WEPe] FYTY HA
A& AR do

IS=WLi = %m 3)

A71A, e #EE HEgole] MX ztHoln.

AD~@)& ol &8t AW B PolE FF WX, FWF QEwe] & At 43T & U+
AAH £gA o] Fad, Z4FEN F7eA Bk w3 §99 sdFdeMY $FREFRY
B froolMe PfEde] A FAHZ, J@)oA AdE P WEWe] FYTFY HX AL 3
A7t ez Fug HlEve] {979 @1] 1Ag FRAAC B

w2A, H@) ol ALE LT AELe] FUTY HARAcR WY WEL)E FF WXt A
AstA SR, AA K9 1670 FHoz 2ot o @, AP vlEFwe] FUT & AZ AYE F A+

jﬂ,r-ln’,:lo
£ o U

- 197 -



F9RA & 025ha’t H2, ©o] FHAN FEHE K23 FHN It 1740 /secrt Dok 28 2
o] AL 4%0la, AEF WEWo] #UTe FHE Helst 40cmeli, FUTe Helsk TYPEDY W,
e Egel FUT HA AARFL 145220/secol2E, & FYNM FEHE $FRE L 92“&“
NEWo] 47 & A7 AME 4 e AJFFEG 222 HX 34& ¢ Foof B Y9 Yyes
A3 24 E 1m¥ E7MEA dEAS doh AL AR HA 72A0] 20mY W, & F9lA %%54%‘: T
v"r% FE 100% A + A

, B8z mEhbA 40x50cm TR Y WEwe] AT A} ol Aol 4X 1A
< % ]31 ALF YEWe] 7T dolg T2 F = Slon, Ay gy FFuAsL BhsE 3
Folle A FF& s gFo2 AAF £ Qo

E d7dMe FFUF 243 44 2 BEdde AAEs] dete 2AEz dFHo Ai"' 7
A FARZA dAFH glv G B FURY AMNEE EAY IAYR 99 EF AHH
€ ZAs7) st /YR HA g zAstn. AF2AE AN G A4S 428 *Jﬁd%xi
o Az Z&XA HYP2AE AU P YEYo] YT FRd BE AYE LS A Yl
o 2 FARA2~10%), FBF(2~242/sec), WE W] FYF FE L FA(TYPEI, TYPEINE W34
719A A8E AAEE A7 dFxAYG 48 58 g0 dge e 2o

) 33 slgvo]l 9079 MA dert TYPENY ZA$uct TYPEI S %49 97 Agage] 84
A #Ha2da UFE 4 F YUt ol FHARE AgAge] gRrEojns e eI zEYRS
2 Q= TYPEI 9 f %< TYPEONY #YEEt B9 ¥ #4(splash-over)o] A 27 wg&ojgt
sod. = 33 dEYel fYUT7Y AFE.S nE Fx), TYPEIY R TYPEDS e
& dA%e Aol ¥ HAPdon dugd.

2) EAAY 734 2AER] FTHA ¥l wE H4d NEwe] fYgEy 9y F3 AWRF
At

3) ARdRe dAAN 99 FF APFFE olLsy HAF PFARd 7E R AL A ¥ $U
AR ol wat @A AFA o]& HEF 4 9L Aol wad

A
i

tilo

#Ale 2
€ d7E dHARRI 248 7 ARFVeRUAN A E 20033 E AHAYNEATA
LA 0343 ACO1-0De] & =AZFAH B | edFAAES 7 4FHdUh

ugd

L A4, (1998) =2A183 44, =A% IAYA =,

2. DHNFE. (2003) Z2uFAL HA 2 fx3E A

3. &A49, AR5, AAA, §8A, (2006). “FAA FAZRZANA AFYRe AFTY B, dPAEET
A71gtad s =83, pp319-322

4. BAE. (2005) SrEAEIE,

5. Guo, J. C. Y. (2000). “Design of Grate Inlets with a Clogging Factor” , Advances in Environmental
Research, Vol. 4, No. 3, pp. 181-186

6. UD&FCD (2001). Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District

- 198 -



