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Hydraulic Function of Manholes for Surcharged Flow in
Urban Drainage Sewer Systems
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It has been pointed out that, for surcharged flow simu-
lations in urban drainage sewer systems, manholes are very
important runoff elements that govern the pressure-wave ce-
lerity of the surcharged flow. In the first half of this
paper, a theoretical expression of the celerity, which eval-
vates a hydraulic function of manhles, is presented. In the
later half, numerical simulations with representative urban
sewer and simple underground channel! systems are made using
SWMM-EXTRAN, and the influence of a manhole storage on run-
off characteristics of the surcharged flow are investigated.
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2. TR-WBLUBRMEOENRBENREERLEEHTRNOERR

2.1 BMAEOEIRBIHREZRLEENRNOZERK" ©
(a) ENEhOBEBR (5750 EFN, @-1)
#HHRO T RKEFRPCH T2 TKER (L KD ICiF, APIEKE FAERICHRT 3 - D0onfE
(laterals, B 15~20 cm) AEE BRSO THE. ZHASINTCBT 3 HHETEKORYIEH % £8
T2k, TAKERICBIIA2ENENOESH BN LTEREOREI TN ZThRADLdICEKE NS,
19V, VOV o wu
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ZZic, V:WETSEE, H: ESKE KD , R: &%, L, n, Av: TAEROEE (YVF—IUH
OFERE) , Manning OMERE, BT, N, A, 0 BT OBEAR (L %v) , WEHE, BHEAE (
AFEELRTA) , c: BCEUBEShITENROGHEER, ¢ EOMEE, t: HMH, x: Bl

$E, TUR—CBF R RAOERALR, vOHR—NHATOAD - HOBRENFTRERICH 1T 5 R
HEDHICEDTIHYVRAZHDOLETE L, RROI > ICRENS.

FM (dHM/dt) = ):(an) — ):(Qout) ............................................ (4)

ZZiC, Hu: e VAR NVHETOKN, Fu: T FR—IVOKER, L@Qin) : TVR—IAOHAHED
&3, T@Qout) : wVAR—NASORELTEROER.

R (3 PLHEBAREIKE, FHBEEEBEE ¢ BRTAFES L UNHFOERICLYBES L, B
HAK TAERBCE T 2BEOREREY 2 9 Ickhid 10~100 n/sec BEOHEEL 2. ThbS,
FEHBGBEE Zh: TR L LToOE 1,000~1,400 n/sec & 5L IR TEEN, EEICIX, I
T & BENMBERICE o TRELAPEh, BHEEROBEICHAT 1~2 A — X/ hxflix L s,

(b) E#XnERT(L

FANFHOEE ORFEC TATER L, REAFROTHCEERR D, HEORHHC Vo) %2mAT
5L, FROEBREUTOLD C/RKITRREINS.

6V: + V aV* + aHs + [o 2% |Vs|V: _ 0 (5)
dte * 0 X= 6X: 0!22 R*4/3
dH. A

+ .2 B T T (]
ats aX: ( )
FM: (dHM:/dt:) — E(Qin)s — E(Qout)* ........................................ (7)
;@ ae? = 0.014 (L/D*?), a1 = (I8)/D, a2 = Viull/VED ---vevv-- 8)
P Ce = C'/«/—gD_ ................................................................ ¢)
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; PMe = Fm/(DL) ............................................................... (10)
. { Ve =V/ @D, H. = /D,  R. = R/(D/4),
"l Q= /WE D), % =3x/L t: = t/(L/VED)
22, So:SEARL, Vrull : Mamning MOBESHRE, Q: HE.
ER G)~(1) &Y, TRKEFERBOEHIFNIE a1/ 2.?, '« BLY Fue D3 DDERTT/IAS A—
RCEYFERENTNWDZ AN D, Zhdid, AFWERAIEOER, BKBHRAOEREEICHNT
LZENFIOThOL, BIUEEMFIEEICNY 59y R—VKEROEERLTWS,

2.2 BAESIUYUF-—VOEIREDREEERVEENFOOERRY - »

(2) ENFENOEER (BERIR, B—-2)

TV R—IVHEL00AK DHUHE (hypothetical laterals) B R 2 EEERTHY, DI hs FKEOWMT
FBORTRHTHOTKERICHIEABLLTHY P, ZokE, TAEFEHACOBY 3ENHNOR
BRREUTFTO &I CRRARREND (2212, TAERICBUEHHERIR B) LRA—TH3) .

OB ., 9V, _
ot + "2 aX* IR R T (12)
0= E(Qin): — E(Qout): ....................................................... (13)
s . = C”/JgT = (cs* cus) /S m*_ .......................... (14)
i cus = cwVe =V @R P D = S (/D e oo (15)

__L_, u: RYR—UALHIBAONEFRBORMEOAIC L > THEENS EHHEGHBEE, c

AT HHME L FEOMMEOBEZIC L > THEEN S ENEGEREE.
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3. MERRIC L I@E

TAREBRES SCHTRIIBEENRE LT, vVER—I (Hd5WEH) TOREEA%2ER8T 2 A%
DFEHEIalb—>ay (Storage 24 7) BB ZhEB/EALEYIaV—>ay (Regular 24 7) &
REFEL, 2rR—V QLD FEER (ENRBGHR) L TRETEHA (B50WITRIIE sl
SZETFIhOEHSEL OBFREHHEERNICKRF LE. 28, Bl Iav—Yaviclk, #ETEA<H
WBATNS SWMM 0¥ J - EFLTTREERBIC ST 2L £+ 5 EXTRAN XV HVE.

3.1 ThEBERCHITIRH"

(a) TAKEBERVATLE FTHRBEAS S

BUBIKC, REFKAWETRI 2T LR, ZHBOTKETRATRS hIEHEN (REN) L#ETED
DTEOTIVATFY IV RTKEERIATL (F-1, B-5) TH5. Ric, ThBHOBREIATFLE
EXTRAN EFNVE AV, HHRTOWENA FUB LU TRETOKMENA RO2E2IicEL T, Storage
B LT Regular DA A TORLIIab—~Yayifrok. B, ZhbYdIal-—YarvigRsen
HLUT, Regular 24 JORHS I a2l —~> a vERD Storage 24 T 281EEZFT/AE.

(b) A Iav—vavEREEE

PHIEGL UTEEEIGON OKESLIXETEE, RESHHE) . LERER%ZMAL UT sine Bl
K (BH T=5~60 &, E—/HB=LAXHESHHAR) , THREREEL LT—BKEE XL E
DWW I 2V - S aVBRBLUBEZEORNEROMEZE - 6~9RY (B, v @KE, T. B (
1) KWEE=QZFM T OMKITE, FFE R, S & Regular, Storage DX A T%FT) .

ZhBORHREYIal—2ayEBLTESAERKS ZAROBOM U TICHRANS.

© wUFA-INEEEREUEDBWICES8EE, K (KB N FaVS 73w THECRMS,

@ BRIZATLOBEFPEL (v AhEL) , FRPWKEAM T MEL 2B ICDH, TVE-—ILO
EIRBEIRAEAL THEEBRBICHEL S,

@ cms A5 BE (0=0.7~1.0 m) % LEZHEEOEFES X7 L TR, —RS, vV R—IVrEBHR

(ESIMBBHR) ARACRIETRHEBE/DEL, BER 10 %BEUNICHES.

@ —F, cws B 5 BEZTHIERIATLTE, YA IEE2ERLENBROWABETHY,
CHhERBLEYI AL —YarvEROBMET B10~100 %REICE TLDATHRENE.

3.2 HTFAENMICHITHE

(a) HTFANY AT LE ETRBRR R

FCIc, ARMAPL R TYXIF v I RHBTEIIC AT A (B-10) 2@Fogs LE, #KMHo
®) (YEEE) oS 1000 m, EEE 10 m, 2O 0.0001, VOB 15 m (FM=177 n?) ,
£ Iw=8.2 TH 3. RIC, IHFAOEKNS K (457, BF) , THELLTCOXMENS Ku%
BxICEEL, Storage BL U Regular OlA A TOFRE> Iz —>arvifiotk.

F£-1 TRERIATLLEDHET

Type (III)'L) (II;l) (S%S) ;rn?) (r}:l'g) (LIII) aa a2z ai/a.? C’M* FM*
1 0.25 30 8.3 1.7  0.611 510 0.996 0.611 2.667 3.11  0.0814
2 0.5 45 5.4 2.1 0. 900 765 .486 .553 1. 588 4.43 . 0400
3 0.7 50 4.5 2.3 1. 470 800 .321 .534 1.125 4.32 . 0420
4 1.0 60 3.8 2.5 2.332 1020 .228 .521 0. 840 4.50 . 0389
5 1.2 65 3.2 2.6 2.714 1040 .173 .493 0.712 4.75 . 0348
6 1.5 75 2.8 2.8 2.813 1050 .140 .479 0.611 5.60 . 0250
7 2.0 80 2.5 3.8 2.935 1040 .100 L4714 0. 445 6.54 . 0183
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(b) FMYIaL—YarvRReER

E—VHASE 120 n°/s, PoKMEERE 120 2, THBMAN—EORHTOWB S I 2L - avigR
OBEE-11 IRT. ASATALD v R ERDEDIC 5 2REL EE->THY, TAETENTD
BREKRLIS PHEHBEY, B Ial—YayERRIIE-BL TS,

—fic, BT AXME, BX 1000~2000 m, EE 5~15 n OMHBHER)IE, B 10~20 m
DML EVBREhTEY, Zho RO c'v. HiX, BE, 5 2EB>TW5, $4bb, BiTHIIET
OWHBFTCERL Tk, TXVF— - DAOMEZHIE 0T, A2 BRALEBF 2T TH, ALY
SR IaV - arERoBECRTSEERELRVESAS.

4. 5 =W

KB TR, TAEFERCST 2V R—bds L CHTHIIMC ST 3 ColBERNEIRAD
FistE (EHSGEBEE) CRETHERZRES I aL—YayviaifoTRELE. 2hiY, TUk—
W IHIBEDFAOR A REDS T BB RLERTHY, FEEACET BRI A4
M A5 BER TH TAEETESR - THIBICHVT, YRl - T2 REALEBEORE >3
ab—Ya R, KNS ROV S 7 CBRBGRNLRAENSE N REORVWZ L 2HLMCLE.

2d, AREO—BICHBEHEARE —HHREQ) KL 2MAMREBTIHOOEZI L2 FET 5.
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