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Abstract: Riverside cities always prevent flood by embankments, draining water-logging by pump stations,
in which the core of drainage calculation is to determine the reasonable design drainage capacity of pump
stations. There's no reliable method at present. During the process of the calculation in riverside cities, the
complicated drainage boundary of pump stations has typical characteristics, differing from the boundary of
natural unsteady flow calculation. Therefore, the key point is the handling of the drainage boundary to find
out the reasonable design drainage capacity of pump stations. A trial and error calculation method is proposed
in this paper. By assuming the initial design drainage capacity of pump stations, the final value is obtained by
the trial and error calculations of unsteady flow, taking the water level of city river network as controlling
condition. Different ways to assume initial values and the flow chart are given, in order to improve the appli-
cability of the proposed method. Hexi New Town of Nanjing City was taken as a case study, results showed
that the method is scientific and feasible, which provides a new method to determine the reasonable design

drainage capacity of pump stationsin riverside cities.

Keywords: Riverside City; Unsteady Flow; Drainage Boundary; Trial Calculation; Drainage Capacity
RIIWHRINEITHHESREH R G EMR

& A N R

RGP SN2 8 T Ey
2T R 2K SOK BIR S KR TRE R 22 1 X B S S =, M
VALK K SRR IR e, P AL
Email: gchohai @163.com

Weks ). 20124E 4 4 23 H; ERIOH: 20124E 5 11 H; FMAHY: 201245 29 H

B O T X SRR, DU R, RSSO T E & B AR B R
AT I TSR ik o Il i HE B T 55 b R 2% Rl iR S L X - R AR T AR 2 e v 5
AVRRAE, PRIk, AbIRIRE SR SR A B SRl B R 1O . 1R SR T IR b U,
IR R R EAME, M ARMEE RS, DR K G A, 2 GRS B i A SR o i
. RSCRH T ARKYHMER T, SRR, 1858 7 OEIERITE . )5 %A F BT

PHHIRIX AT Tis, SRBRAAAT, T L DT SR vl st R R AR A T MR ik

SRR BT R R R

fEE RIS BE(1983-), F, ZBUEMA, RGN, AR, WS R ARSI A5 T IR T -

Copyright © 2012 Hanspub

251



B1E - 04 AR, A VLI AR B HEE i T S VAW AT

1. 51§

Wi A R T A ERR RT3 9 L8 BN B
W AT AL e A B R R R VIR X 2 )8 T
PR, RETSIE, HUEAMRSE, 1R 2 X I
T VLKA, 2 B@ R 3T 5, IR EESER KA
VLB 7K o 0T 22 1 R YA BRI B5 7K, D) SR F
srHE T SRR . T KGR B LI A
WV S, B AR SR Gl s HE 22 3 7T 1

PRV T M DX HE B T B 2 AT, Z sl HE By
i = B M o 5 4 R N VIR /T SR
N5 KHECAHERR 38 B BRI KT
THEEIRT . BET, ST X IR o R T T
8%, JPEARNS OB, R R X HE K
UKL, RT3 T b X R T A s 2 —,
H SWMM. Wallingford. MOUSE 254X % 4014 I i 1t
RIS g B, Lhomme!™ 45 [F P ob 2
SERHE AR AL, T 0T 3R 7T b X HE 5 I 5 (1 B A
R, TR 285 IR K B P87 i X
Heg BRSO T, Ve B0 SO A0 N 5 R Y
[ St SR AT (X HE B AR SR HE B I B 0 T VAT T
I TFEIERIE AL, AR 2 BN TR T . 1k
ORI T M DR X (R A R B AR, T A R e
K, ek — DR e v SR VLI T HE B R R
%o

2. FELRTEA X
2.1 =R

M= I BEALERE , W = Rid S
FARTIEBE A AR HHE B TH KT E e E
HRZGITE, A A R N 2. 7R
THEAF, NI A A ANE K AR A K A,
HOE K TR I 5 B S W A28 k. MR
A TR B K ERUR; ANEKEB=R & 2 EE
FEIAE . ANEKAAE KA L bR AR 2 IR
SR T X 2 AR
22 Lk

VYT T b X R AR RN KN B 70 R, B
JE B TE BRIV K O, BN N R Gkt

252

ANPRAK RS BMORERORE 7. &
WA R Y0 5 B B o

VT S — ORI R IR B 2kik . S5RRIN 2
IRAAR LN K P55 o TR A5 i 2 75 4 e e v
R HESRBEUH I R R 2 1 oK 2 e 7 DR BT
TR ER R NI E RAVK R G E aE ) —
FAK, AT EERIN LT AR R AR RGE it rh s
PV o 3 DAAE S5 A5 8 2SI EAT 8 R
T, WHRER SR, i THPKEE R B
A IEFARAS, B AKBIR 5 B ACK K ARE R
BT RIS, WM R A, B, RBAA
BR 22 3 A% FOR AR N K B TE AR B BT R o ETT IR
AL TP D, T YR T SRR B 2R AR
SEE. HAT, E4Er 0 PR AR R BT 2 2
RZE7ri%, Preissmann FaalZE 7% UM Y o) iz

3. RGBIHHES REB T E A
31 RufHhHHLR

VRT3 i 3 D] Y 3 R A A~ T
WA REMAFE TSR %A, A FAa PR 1) HiE
LR 2) Rt R, 58 AL SRR %,
TR N IR, H R R R TE IR B K AL
B AR A B R KA S TR IR K AL, HL
AT TR HRBHR RN, KA S FEA
TR R TR RN, 0 DUR b HE B3 R iR
LG, M 2 AOKEEAERIE AR KA AR
PR I K AL e T AR PR AR BL I, AT DA St R TR 9 I
AL T AR A ER I X KA P O T R I KA I
SRR it 5

PRI, BEAT 0 T A DX R T S ) B it
TR RIS AR — 1A SR AR B, IR SR AR
uhi A SIOR AR PO — L S, Ot Bk
B ARt HE R B, A P R 1 St AT RS T
X AR RIS R A AR E .

32 FLREVERE

FESR T W BLE 2 A IRUEIN, XA HRB A R
B E BN R AE . A fa Ak 75 v TH SR HE B R £
XY T HRD A AR T S, R 2 ARk I HRB iR
BEAT BARBLTE, PRI, e AL T 0] 2 S

Copyright © 2012 Hanspub



B1E - 04 AR, A VLI AR B HEE i T S VAW AT

MIRMEREAT BOE , (BT AR R B v AR i3
DR HET R BT, B & SRl HE VT R AT E 2
o

52 i 0SSR N I B ER T = 2 % /S e M Y 1 5
SR FEEAR ., KRG, BRI
PUEARGE [, AR R e, RAUT=
7 2

1) P73 BV o R S HEEHR B A T 24 7 Bl 2 %
Rk, PAAENYIE.

2) THIE RSB 5E 1% o AT ARAE A5 15 L HE B ARl ]
EHEE, BUERIRLLEEA T 2 —, R A IER
WLREST, L LG AR HRT i B N 5 HR AR i HE D
TEMEIEAT A

3) MEAUANAIIE o FILE v B (A o W T — S
KPERIREANANAT, 58 Z IRALL S, 7K AL T 88T A
WG /KAL o S I XTSRS 212 s B T 1970 it
F, DURCRITE ISR, %5 BLE R 1 iR
EE A5 A0 A R 5 U0 B AE X 25 R o R B i R M AT
e,

FEXS Sl HEF T EREAT BE RS, ARSI
B e WME X — 7 AN, AEREAT RSN AT T 5
AR, EUSNITE SACRUON R B E, e
JE TR FE R SERRAE R, A2 B AT A BB R B
RFE bR Ak, HERE R RE UL ATt 5 B

33 Bt RERE

MR S AR, AR R 5
B 8545 UKL, 25 (Zpe — Zo| > 0,05, 04 5235
B (1) IR

qii: 1+Zmax_zm qii 7 > 7
Zm _Zo max m (1)
I — (1_ Z; _Zénax ] I ZmaX < Zm
m 0

H | Z ey = Zin| < 0.05 I, RS TFELRS FEARAT R, BifF
ibits. R, o' NE i NSRRI R Zoa
R A S5 R KA 5 Zon R TTT B iR P KA s Zo 99T Y
WIUEIKAL o

SR SRR b, B Il HE B W E AR 2 AN A AT R
S BOBTT P4 I X 35S 43T A5 TE 8 40 B B KA 4
W o REAI A AE FH P34 50 TV AR 48 VAT T USRS o

Copyright © 2012 Hanspub

RMERT 5 B T T o 2 T ) AN [ A 3 15 A
BIKAR, FREF B RUKCL (R e, 55K
BRI KA A 22 AN KX — TN, RIS P T
KRR B SE MMEL R At L 25 tH DL 4 A
B ENE.

R 5 25 i B AL DR AR E R U A A R
S, ORAILAT 5 RARE. S RKALN Z,
T MKEA Z, HARE RIS 550 o Fl
a» #Z-2Z;>005, W q'Fq}5rHHER2mE-.

q :[1+ 24 ]q-", q/ =(1— 474 jq‘-‘ @
) z.-Z,)" " Z.-Z,)"

K EFHER o A Q) AT R S
PRI I, AT AR LA 1.

B TTIR T HE RS I 2 — SR HEE I, AT PO
MBE SR g, JAE AT R A Ay Vi
FAE RN, RNTTEAT RS . 453 B
B K LA K401 B IR AK L Zoyy LS AR A
K, BHBGER g AFTR: B0, EHEE g 4t
FiHHL.

4. R4

[EZBrRI ERC WAt T A K VAS R ee e i R e P K NS s
%5 B R =KD BRI RI L. HAl,
T PEBT IR X 32 A e X IAE SR VDI T X, T A 54.7
km?e ZIXILFEIGKITIIT, KA, B,
FETEZRUERT, TR e S m A4, KT
KL, CASRB T, AR R N B o8 ™ E X 2
o B XIS PGR IR AR, BURE ),
A B K A DR B T TR XA I T A SR I R
H, COBCE ARG 8 R, (HIR LA IE I E AE 0 BE
WO AERT, KT B 9 R, BRHES IR ™ EAS
o

4.1. FECRTE R MEEL

Y3 VG T IX R AR T R 1 43 K T (3.56 km?)
ANB K THI A (42.94 km?) FILiE K THIF(8.21 km?), 45 R34
TIP3 SR FH & VR R = I e B0 dkmiidad
SN PR TH R, W] LAAS S0 P8 X
e A HENTAT I NI

FE B RE 78 0 28 SR K ik 5

253



B1E - 04 AR, A VLI AR B HEE i T S VAW AT

> q" RS HEL S
A
T AT
A4
v (1 Zn= L | ()
! Z,-2, 1

Q
1
—
F

N

|

Nt

N
=,
p

o

|

Figure 1. Flow chart of trial calculation for drainage boundary
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Figure 2. Generalization of river-network in Hexi new town
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Table 1. Allocation of drainage capacity of each pump station
# 1 SEFRUMHHEERE SR

ESE e — - = i i N + AN G
HEWSMAT R S T g(ms) 285 329 326 29.5 325 72.4 58.2 46.5 333.1
W 0.086 0.099 0.098 0.089 0.098 0.217 0.175 0.140 1.000
q'(md/s) 18.81 21.72 2152 19.47 21.45 47.79 38.42 30.70 219.89
Table 2. Thefinal resultsof trial calculation for drainage boundary
2. R R EEARLARELAR
Rlidms - - = T N + AN i
q'(m?s) 14.48 18.46 16.57 14.99 16.52 36.8 2958 23.88 171.28
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