BALE R 2H)
202342/

Koo e

Water Resources and Power

Vol. 41 No. 2
Feb. 2023

S S

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20221400

ET SWMM =B 1) 4% & [ T /iy it 4= 6l 5 2w 5 1

T OEVCEROMNLEEN LB RAE %

B x|

Q1. e K F L 2B, Wb M 0610015 2. WA A L T4 4 5B H E AR E,
e M 06100153, b4 MR KA B sk 515 B AL B AR & do i de N 061001)

WE: KRR LA—ARXAARABARZEFRRELRGE LR AH 0 L RAE BRI % 49 M7
WAKHRFHIME, AENTPREEFLEAMRRIR, AL ZRXBGRHHREERF @R R AN LA
BR, MMRAALGEETRTRERALAARGEANER. ZALEZTWH R E IR F 55 H 56.31%.
68.32% M AH 7B B F A 48.58% , 5F TP TN.SS.COD w A+ 75 4 45 44 35 %) £ 5 5 4 72.92%.74.82% .
74,4490 .73. 890 M A AR ARG ZRERNE FEORELEHEFER, 2N ZALFHER. LRFE
FHAARKZ;EMNE ZEETMRYS T EBRITFUEFA BRI ER,

KEW: SWMM; % & BT 54 £, 2 F A& R &

FESES. TVI2; TUI2 XEARER: A

1 5|5
I 25 Tk [ A 3 1 TR A 3 i 4 M
BB K T TR A, 4 10 3 2 O A I LB 5

UK i s SR AR UL B R B K E . SWMM
TIRAL T 204 2K OB — HE oK 3 B L LID
BEHAEDRE . C 32 I H T M K B4 7K B K 5 A
W, P IR W & (LID) £ R R 4 |
BRI RERK X R N R B
SR, E AT E P 36T LID 5t 78 A [5] 5 3L T W
IR A R 0 T 5 AR AR P 7 7 b B ) 1T B
AW o dfe 2D 6F A A A P9 A 6 TIU 5 [R] B, X LID
T AL i (9 BF 50 0 6 A 9 B o M AR S 5
LA S DX 3 2 T T A TR R K 9 DM P Ak 4 AL
RO BIF 5T T 2 (0 Jo TOUR A2 0 U 4 | T A g o | 0
BRI 8] K2 375 Gy 07 ey 19 4 ) 0RO B 0 T 4
1 3R A S R HLAE , I ) 2 (0 T 119 22 T 48K 4 3R
Becas AT 1 A A AL TN B AR D a0 R T
F8 T R 2 4t e S

2 SWMM B
FE R (67 B £ T 9 9 o AR 7

Wi B 2022-07-10, 18 B HHA: 2022-09-06

XEHS: 1000-7709(2023)02-0065-04

FE A X @ T W Yl 2 Y R Bl M 2 XU A A
WEW BN 562, 3 mm, [FKEFHEEZ, =il
Pel ML AR ZY 13, 14 hm? [l X N TP R 3R EE R, 2
T AR 55. 700, 18 B T ARl 31 406, & b T AR
LR 12.9% » 55 HELFRUK 87 K . ARG AF 5% X
B R I S B B R B O XA AL 63
ASTFAL AKX R 124 ASTRZK 1 AR K HE L D
HEfL 25 SR LR 1,

Jous: ve

DT S TN
v

Dk
-
.
B 1 CARXIEBEELE

Generalized map of catchment area

[}

Fig. 1
21 EIEWE
VM T R R R A R
g =2226.663(1+0.9971gP)/(t +9.596)" ™
(D
. MFEHWE, mm/h; P HEEWERY ,a;¢
N &R 7 B s min,
FI 2 Jon g wR Y g ST U E R O A 2

HETH : 2020 A 5 522K AR BRI 55 423 401 H (QN2020174) 52020 4F B Jb 48 K R B S5 41
I3 H (2020-63) 52021 4 B ] Jb K A L T 24 B FEARRFF Al 55 %5 0 H (SYKY2111)

EER T

E-mail:leiwangtiger@126. com

S C1986-) L W - B BB BT ST D 1) S v AR IRCTT B AR WA T S B R | I A T A o R B



. 66 e Koo g

2023 4F

BEWUE ] - =0, 4% BRI £ =120 min, 1,
2.5, 10 4 5 B B A 400 45, 80,59, 58,
77.80.91.50 mm,
22 BHBMNEERE

S A7 - W 1 2 N s £ o W I
LA R R R RBOE KRB T B R 8T
RBEBAI S B, BT X AN 35 K T B EL B
87. 190 ARHE 2 1 ) W 12 X I I ok 0 o 0 %% 4
XM, aRE S RER .1 A M R
R E R 0. 725,23 4FH I A2 I R0 5
9 0.778.0. 800,44 F 0. 60~0. 85 Zu, i
WIS HCE A B w1 e e M, W] 15 B 0 HE i 1Y
AL, R SR IT X S AR A S R L 2,

X1 RERRRAY

Tab.1 Comprehensive runoff coefficient
X 1 RBEKEFH/ % AR R
IR S R X =70 0.6~0.85
I o S AR X 50~70 0.5~0.70
IR A L B D R A X 30~50 0. 4~0. 60
I B SR D A X <30 0.3~0.50

x2 EERZH

Tab.2 The parameters after calibration

SR E2iea i SHEERGE BRI X PR
HEBESH AEKXEEKERE/ mm 1.27~2.54 2.4
%K X # K/ mm 3.6~10.5 10
STHEERSE REKXSTRE 0.012~0. 025 0.025
B X2 TR 0.08~0. 24 0.2
I TR 0.012~0. 014 0.013
Horton A AKABFH 66.3~78. 1 68
F/MABR 7.1~7.8 7.5
FMEH/ ! 2~4 4
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Tab.3 Full load and waterlogged condition of the canal

W OBUKGE ol BORE BRUK BEATIE SR EIEROKW
Wi/a B/ A /% kE/m® H/m® o BRI/ min

1 0 0 0 0 84 67.7 25.8
2 19 15.3 30 146 117 94.4 36.0
5 43 34.7 82 692 124 100.0 47.4
10 48 38.7 111 1299 124 100. 0 54.3
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SRS R )Z . E 2 HOKE H
HZE I 2 PR B O 200 mm, FE B 5 RN
0. 95, F T HLEE K 0. 24, KHEE g 5% ;s WE
FEAGORETHE)E N Rl LR, N T
Wt Rt 3 R OR TR R A (R )
HEK)Z RSN 150 mm LB LA 0.5, MRS %58
0.013, WFFE T 1 AFEE I, 50 20 ¢ (0 )= T ol it %
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N, IR R vb ), S (o 2 TR AR U A O R
K3k 27,98 %, HE IR 22, 7900, K i
ik .12 6.32%.

*4 FEBMEMERLEERITSY

Tab.4 Design parameters of soil layer in green roof of structure

E 20 Hi+ W+ i+
JEBE /mm 200 200 200
LR R 0.475 0.437 0.463
77K fE 0.378 0.062 0.232
[LEJ= 0.265 0.024 0.116
FIKFE mm/h 0. 254 120. 396 3. 302
KR L 10 10 10
W 7K 3k /mm 320. 04 49.022 88.9
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Fig.2 Figure of runoff and runoff reduction rate
corresponding to soil types in different
soil layers of green roof
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Fig. 3 Time process curves of rainfall-runoff

500 :
20 140 160 180 100 120 140 160 180

0 20 40 60

under different return periods

x5

HEORE. 2R

ZIFEIR T 1 min; [A1 B, EILHA S 1.2 4E B A
K5 AR 4 AFBUKTT S EBUK SR 17 m?,
F U FT D0 S 0 2 T e 3 i el DX B ik BE T 1 AR AR
A5 4R,
3.2.2 Ry R M o3 B
BRI AL R,
R=[(W—=Vu)/W]X100% D)
K R MGG 2 W o AF 5 DX 8RR /K R 4t
V. SRR F X 7 A T A HE K o X AS [ B
T A T I AR A i R AT A AL 1R
TR H R L5 R LR 6,

R BMAT ARG

Tab.5 Discharge outlet flow, runoff coefficient, water node statistics table

=N it/ m? HEER R/ (m® e s D) W BT %)/ min Y e 3 I R
/4 e 3 i Wi f5 rEET BoEE kA BoES WS MR K AT A
1 4 365.58 1 907. 36 2,47 1.27 0:52 0:51 0.73 0.32 0
2 6 090. 41 2 674.64 3.43 1.73 0:52 0:51 0.78 0. 34 0
5 8 391. 21 3 696. 32 4.95 2.56 0:52 0:51 0. 82 0. 36 4
10 10 139.17 4 472,15 6.18 3.23 0:52 0:51 0. 84 0. 37 13
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Tab. 6 Runoff control rate under different rainfall

return periods

FEmE R i 7K HE ok i
B/ a /mm i /m® i /m® il 2=/ %
45. 82 6 021.43 1 907. 36 68. 32

2 59.58 7 828. 66 2 674. 64 65. 84

5 77.76 10 217.62 3 696. 33 63. 82

6 81.37 10 693. 05 3 900. 27 63.53

8 87.08 11 442.98 4 222.08 63.10
10 91.51 12 024. 85 4 472,15 62. 81
15 99. 55 13 081. 88 4 926. 81 62. 34
20 105. 26 13 831. 95 5 249.55 62.05
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Fig.4 Rainfall and runoff control rate fitting function curves
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Tab.7 Pollutant accumulation model and scour model

parameters of different land use types

iz ;ig ELieaN TP TN SS  COD
ERSH g mRAHEK 0.6 10 60 40
HAREHE 0.03 0.5 3 2

R BARWEK 0.2 4 140 80

HRERH 0.0l 0.2 7 4

il 4% wmAHEK 0.2 6 270 170

BWAREE 0.0l 0.3 13.5 8.5

R Z% g thiglZ% 0.1 0.2 0.04 0.05
mREITER 1.2 1.2 1.2 1.2

R T WRIZES  0.02 0.04 0.07 0.06

hiRdE% 1.7 1.7 1.8 1.8

(ES hiBl &% 0.002 0.004 0.008 0.007

wEFEE 1.7 1.7 1.8 1.8

TR K B kg/hm?,
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Fig. 5 Time process curves of rainfall and pollutant

concentration in one year return period
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Stormwater Control and Benefit Analysis of Green Roof Based on SWMM Model

WANG Lei"**,ZHANG Shao-song' , LIANG Jing-kun' ,MA Ai-hua' ,AN Qi',QIAN Liu-yang'

(1. Hebei University of Water Resources and Electric Engineering,Cangzhou 061001, China; 2. Hebei Key Laboratory of
Geotechnical Engineering Safety and Deformation Control, Cangzhou 061001, China; 3. Water Resources Automation and
Information Application Technology Research and Development Center of Hebei College, Cangzhou 061001, China)

Abstract: Water environment safety has always been an important issue that plagues the healthy development of
country’s social economy. Low-impact development technologies have good resilience in dealing with water environment
safety issues. Taking Cangzhou China-Europe Green Industrial Park as the research object, the rainstorm flood model and
the rainwater resource utilization benefit model were established. The study found that green roofs have an obvious con-
trol effect on ground runoff. The reduction rate and control rate of the total runoff are 56. 31% and 68. 32% , respective-
ly, and the peak flow reduction rate is 48. 58%. The control rate for pollutants of TP, TN, SS and COD is 72. 92% ,
74.82% , 74.44% and 73. 89%, respectively. However, with the increase of rainfall intensity, the runoff control rate
and the pollutant concentration control rate decreased, showing a significant negative correlation between the fourth and
fifth power functions. After calculation, green roof can produce better economic and environmental benefits.

Key words: SWMM; green roof; control rate; economic benefit; environmental benefit
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Field Test of Water Filling Technology of Impervious Gravel Soil

for 300 m Height Earth Core Rockfill Dam

GUO Yong' ,ZHANG Jian-bo' ,ZHANG Sheng' ,HU Yong-fu’, WANG Zhao-ying’
(1. HydroChina Guiyang Engineering Corporation, Guiyang 550081, China;
2. Huaneng Lancang River Hydropower Inc. » Kunming 650214, China)

Abstract: Aiming at the low natural moisture content of natural wide graded gravel anti-seepage soil material in 300
m level high core wall rockfill dam, field contrast test between the process of “belt conveyor filling water + stacker
heap + bin stuffy material” and the process of “layered paving + pipe network water + bin stuffy material” was carried
out to verify the rationality and feasibility of the relevant filling water process. The test results show that the combination
process of belt conveyor with water is superior to the pipe network stratified water process, mainly manifested that the
belt conveyor automatic water system can achieve real-time, efficient and accurate automatic water filling soil; After wa-
ter replenishment, the soil material is transported by the belt and piled by the stacker, which can realize automatic and u-
niform piling. After adding water to soil material, the moisture content inside the soil material is basically stable during
3-4 days of smother, and the time required for smother is short. This paper also put forward the improvement measures
of water filling process of belt conveyor. The improved process of "water filling of belt conveyor + stoker + silo boring"
can provide reference for soil water content adjustment of similar earth-rock dam.

Key words: 300 m grade earth core rockfill dam; natural broad-graded gravel soil; impervious soil material modifica-
tion; increase of water content; technical process





