40455 231
20204F4H

K 3L
JOURNAL OF CHINA HYDROLOGY

Vol.40 No.2
Apr., 2020

DOI: 10.19797/j.cnki.1000-0852.20190142

ST RNEMEFXAEST KT R AR L 5317

P B B S D=2 N S

&, R

(KT 2 AR FNL AR SR P IR B R, #dk #| M 434000)

T E AT ETAK R MR A S KE, AT E-F KRR h KBRS FEZER A R
REMRBERRYESW @SN T WA R B P AEGREZFRDTFMN, bR — ZEHFEKLSE
KA B F kR EAT L% 2 A AL 2% R K, & T AKXk, ST B @ TR L Bh 2 X T 66.3, %
M= AR KT 16.2; £ % Lk 4@ iR Bh B KT 495, 5= AH B K T 139 £5E=
AR EE LT, 7 ARk A e AR RS, A Em TR S Z-SYn B VT Ak Rk A R SRR
TRARATAREM, BRI R BRI RAER, BTG A A F RAFTE A kAR L 2
TR R Z A D R e T KR A RS E AR,

KEW ZT AKX, L H ik, SREK IR E5H
M E %S :1000-0852(2020)02-0012-05

& 43S .P333 XERERIRAD. A

P T 56 2% 1 9 BR ) s 25 28 AN m] BT 9 A AR
B LA B e 7K K SCEE 2R i U i s el G P A
ORI B O ZR R i e 7K A 23 HE R, SCHIR[L1 2K
1o ZK AN M R AN AT A AT S I T o K S R R )
30% , i L RR , 2= A TR 7 1A HUE, R A R
IR F R IE R AR T, B TR K RE R
05 382, QK AL AR K7 it 7 0C 2R R SE A 12
BT, B A OGHE | BT ARk AN S S A
SR AR E 1= BN 7% LS 794 S VATTE AR S
LR SR FR R Z LR AN R K SCRF A s =g /K AT HE
IIMTRGREARE g, AHGHI ol BORL A MF EOR g  RHE AT
O TR A OAESR B — R UL 1 TP Y O TR A 6 e A
A P80 2 IS T A T R A W AR 7 0O A
0227 PR SCul AR s AHSG I EA T i KB, %0715
IR B AESEIN ORI T RE Tk 67 22
(EARWRAL/ DN, T AR ST TR R o 0 s 87 45X
VAR A SOk BAT K SCRORMA BT B, S RAT
AR GEHFERE T, A TS ALAR BRI 09 (H
Z 3z J o3 M v ek 2 3 A LR T BT B S
BB N IR IE AT AN 2 DO 3 S A
PR PREEA A o 9 T K3 is i

Wr#s B 85 2019-05-07

P 4 kR s 3 SO i, W PR 1% R K HE
AT 17X #r

DA [ DY g 1 DX B2 25 30 2 585 7 AT 5 78 K 3R
AT BTSN B, 106 2 7 o 35 0 s A S i itk
Fr o3 #r , WIE 25 i 10 R0k B il SR ZOR P I 1T, O %
S TN AR AL SO R KSR I TR FE AT

1 HENF

11 2857aKXE
Q=AR?S¥n (1)

A Q M, mP-s A i Bl A, m?3; R
KK F12HAE M S A EURE  n RRER

M RERRN LR TORHN, RIS Z-n ROt
FER F K, B SEI BT PR SAR K 12 R A,
RAAREIEKIER 24 n Fl S FERAS i, 1] 52
Z-n"S" e R MLk, n S AT VR AR (i v i
W), o RIK I nSY (i — BT TR R, T I
SEAT TGS i 1 R K AR ) PR S A R v
BT ARP Jf 4 Z-ARZ R ik . MR —K AL
Y nISY T ARZ A, P Z AR R A A K A7 (A3
1.2 $HEIHE(Q-AVR %)

Q=CAV/RS (2)

TEB BT APRIRR (1984-) , 55, R S, & AR AL oe A, 2B TR S 5 434 T4 . E-mail: jjdengsl@cjh.com.cn


mailto:jjdengsl@cjh.com.cn

2] ABRIURRAE + & 7 O0 3 A sk 4 SO iR A R R X e o3 #r 13

K. CONEA BB, m¥2. st AR AR B, hTEp%
FRE R AR, PR T4 K=CSY2, A
Q=KAR®? (3)
() UL EK T Q 5 ARV ZLMC R | i
PRI ZORHE ) Z-ARV 28, SRJ5 FiE ARYV-Q £k,
T SEER K AE

2 RENNT

e 7K HE K B T TP 34 7K TR h AR K g 242
R, A THE I H A ok — 1R 22, A SUREA R Y
TEASWTIAD, 2B PR 7 378 N TP A7 A R R 2 A
Yo
2.1 EEM=ZFEHEKADERREST
TESEFRA, S A AR & SO AN R
FER LIRS, DA SF- 37K TR h B KO 2
R, WA e B Y Al ge = A e R iR 2 . W
SRR hARERIK 1248 R, i A 0w -
Q=(1/n)A(h)¥s* (4)
Q=KA(h)* (5)
Jy TSR RIS AW T /K 7 2428 X7 i
M, >R AR FNAENE = F B 647404, Wi ia an /&l 1 Fn il
2 Fn . FEIE TR A .
Rx=Bh/(2h+B) (6)
XA = AT i K TR A=Bh,,/2, [RIAT, T AR

B

B 1 FEIB W R
Fig.1 The diagram of rectangular section

A ETIKMEFE B 5P HKIEZ B, B h=hy/2, 1
hee=h"2 , T8 S = F TR T T VRS
R, =2\/BY4+4h7 (7
Ha=R6)RAZ (L) TR W I LA TR 22530 R
8 »=(2h/B+1)%*-1 (8)
8 «=(2h/B+1)**-1 (9)
B (THRAZ(2) , N = T8 W I 1R 2500
bl

8 w=(2\/ANTB™1/4 )?-1 (10)
8 w=(2\/4NB*=1/4 )¥2-1 (11)

T RARITIE 48 R o SRR LA R T 1, AR X
(6)~(LL)FT 277 A 3 A o A SOk 348 i 2 A X
REBRTE, RYHIW-F 2K h B K T
Ptz R A TR AR

FRAE 2 (8)~(11) /3 AT 45 3 AN 7] W7 1T AN [+) 5 ¢ L BT
XTI T RS (ULER 1 FIER 2), S HESCHRL),
— G B SO 7K T PR R 1 SRS B iR 25 N
it 2%, A R R EOR R 2 T A ke R
Wi 56 R L B/h b KT 66.3, SEHE = MR KT
16.2; s 35 SO R HETR W I S B L B/h iR
T 495, FEE=MIEN KT 13.9, LIKiHE-F#/KIE h
BRI EAR R AL, 455 o s 25 SOk R &
WEE/NTETRAE,

B/2 B/2

K2 ZENE(E ) = MRS K

Fig.2 The diagram of isosceles (right angle) triangle section

&1 BTFRNEBN-SXRER
Tablel The B/h~6 relation of Manning formula method

B/h 150 133 100 67.3 66.3 40 30 20 16.2 14.1 10
HIE16% 0.89 1 1.33 1.97 2 33 4.4 6.56 8.07 9.25 12.9
SR =FTEI5% 0.024 0.03 0.053 0.118 0.121 0.332 0.589 1.32 2 2.62 5.07
F2 EEXHEBIh-OXRR
Table2 The B/h~8 relation of Stevens method
B/h 150 133 100 67.3 66.3 495 40 30 20 16.2 14.1 13.9 10
KB I6% 0.66 0.75 1 1.48 15 2 2.45 3.28 4.88 5.99 6.85 6.95 9.54
SEE=fIEI6% 0018  0.023 0.04 0.089 0091 0163 0.249 0442  0.985 1.49 1.95 2 3.78
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Waterlogging Risk Assessment Based on SWMM in Zhangjiagang City
WU Peilin', YU Fanggin?, WANG Ting®, LIU Jun'

(1.College of Hydrology and Water Resources,Hohai University,Nanjing 210098, China; 2. Pukou District Water Authority of Nanjing
City, Nanjing 211800, China; 3. Qinhuangdao Hydrology and Water Resources Survey Bureau, Qinhuangdao 066000, China)

Abstract: Under the frequent waterlogging disasters in urban area, it is important to evaluate its risk of drainage and flood
prevention. This paper constructed drainage and flood prevention based on SWMM in Zhangjiagang, and proposed the integrated
rainfall pattern that is suitable for urban drainage systems based on the different needs of drainage systems. taking it as the upper
boundary to apply in the model, then drawing the depth and return period maps of water accumulation distribution of 5,10 and 20
years respectively. Besides, this paper applied an index system method to define the risk levels of drainage and flood control
according to the depth of inland water, the time of water accumulation, and the sensitivity of the location, and drew the
waterlogging risk map of different return periods, then analyzed its causes. The results indicate that the risk grade is low in most
regions of Zhangjiagang City while it is high in crowded areas. The disaster classification and area upgrade with the increase of
rainfall in Zhangjiagang City.

Key words: urban drainage and flood control; risk assessment; SWMM model; integrated rain pattern
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Comparative Analysis of High Water Extension between Manning Formula Method and Stevens Method
DENG Songlin, ZHOU Li, LIU Qisong, XU Zhi, LIU Yingwu
(Jingiiang Bureau of Hydrology and Water Resources Survey, Changjiang Water Resources Commission, Jingzhou 434000, China)

Abstract: Aiming at the error caused by Manning formula method and Stevens method in calculating the discharge in the high
water prolong, the hydraulic radius R is replaced by the mean depth h of section. This paper analyzed the errors and boundary
conditions of the two methods in application according to different cross sections. In order to meet the standard requirement that
the line accuracy error of hydraulic factor method for hydrological stations of type | and Il accuracy should not exceed 2%, the
width-depth ratio of rectangular section and isosceles (right-angled) triangle section should be greater than 66.3 and 16.2 respec-
tively in Manning formula; the width-depth ratio of rectangular and isosceles (right-angled) triangle section should be greater than
49.5 and 13.9 respectively in Stevens method. Manning formula method needs to calculate data point of inflection (S¥¥/n), which
has relatively high requirement from basic data. The results consider that Stevens method takes advantage in smaller calculation er-
ror range, lower requirement of basic data and wider applicability when compared with Manning formula method.

Key words: Manning formula; Stevens method; high water extension; error analysis



