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Selection of Drop Shaft in Dadonghu Deep Drainage Tunnel in Wuhan Based on
Numerical Simulation
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Abstract: Drop shaft is one of the key components of deep drainage tunnel system. The selection
of appropriate drop shaft type directly affects the design and operation of deep drainage tunnel system.
This paper compared the performances of two types of drop shaft, namely vortex drop shaft and baffle drop
shaft, and simulated the flow pattern, velocity and pressure in Erlangmiao drop shaft which has the largest
treatment capacity in Dadonghu Wastewater Deep Drainage Tunnel Project in Wuhan by realizable k-&
model and SIMPLER algorithm. Under the design working conditions, the vortex drop shaft was superior to
the baffle drop shaft in terms of gas—liquid separation, flow-stabilizing performance, shaft wall stress
condition, and energy dissipation. Considering that the two types of drop shafts had little difference in
investment, the vortex drop shaft was eventually selected for the project.
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Fig.1 Layout of Dadonghu Wastewater Deep Drainage

Tunnel Project in Wuhan
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Fig.2 Design scheme of vortex drop shaft
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Fig.3 Design scheme of baffle drop shaft
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Fig.5 One-dimensional and three-dimensional distribution results of water phase volume fraction in vortex and baffle drop
shafts
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Fig.6 Flow velocity distribution results of vortex and baffle drop shafts
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11 7 (a) F1 (b)) AR, PR R BT i i A1 B TR i e R T B T T R A1, 22 O Fo e 7 1A
Wit O, tO RS G RIEE 5 N (29412, 2 mAb) BETH Y F 58 430 [ 22 0. 15
T TOURRAGT H A ) B TR AT WLERARA Aty , B4R 0 0. 12 m /KA, JHE 5 e T P 50 9 vy A TS I 1T 8 9 3
m ZKAE (1 m ZKEER R SRZ) D 10 kPa) , DR AS i, 22 FPoO f 1 90 A% H 2K 10 JER B8 Ak A 1 56 23531
JERR . ORI 12 mJEH A, IR T 3. 5F12. 8 mKAL.
F14 BE T R 58 430 4 0. 28~0. 35 F110. 2~0. 27 m 7K HE, F1IEL 7 (e ) A1 () TR, A i R B 4 AT 2

<112 -



www. cnww1985. com 2=

R A TRALAEIM G KK R BIRBENR L A

%395 %15

BT TOUT , Prb =0 i R 2 1 e Al iy
it 1] R 5 S /N BFE 1 mKAE AR o MisE 2.3
AT AR b 5 AR AR AN 1 5 HL R B AR, JK I 1B
PRV X SR 5, B R T 00 F 43 iR ] S A1 3.7 m
IRAEDL b HA XS R 3R 48/, 0 BIAE 2 AT L. 5 m
IKAELAT o 55 4.5 YRR A B AR AN 345 B2
T B B /0N P X R R 43 5 29 R 5~6 Fil 4~5 m
KA. B 6.7 HHT R 5o C T35, 1
S RN OV Nl I & T i 8 DA i 1| e S
F110. 6 m KA,

P b R A3 ATT AT T 3t A O B e T K
Ak 1 FE i B S AT T AR A T R Al X K E
A ke b AR T R AZ 1) i ARG T T A A I
o BT H A ESBE T KRB RS, K
W1 RS i i B g X AR 25 49 2 AR T
e A i B I TG S T AR B R 4
4.4 BEEHRB

U0 REAR 00— BRI RE 238 A TP
B, W (7)~(9)

n=(E,- E,)/E, (7)
2

E0=ZU+&+M (8)
pg  2g
2

E =z +2 440 9)
pg 2

A E R E, 53550 R AR A AT AR N Y W
TALELAE I, m s Z F1 Z, 43591 A A0 A e A 07 9 T8 457

ﬁé’wkﬂ:,m;g—gﬂﬁ—éﬁ\%ﬂﬁ/\?ﬁﬁtﬂiﬁmﬂj%ﬁﬁ

E’JEJUJG&,m;%ﬂ%ﬁﬁﬂﬁfdﬁﬂmﬁ*ﬁ

o7 BT T P 3 B 7K Sk, mo

e i 2RI AR A T 8 T B SR AR fk an 5] 8
Fis o AT FE S R BT AP A5 i T
T, HE T 20 TR 5 I A R AT BE R 1 91% Al
89% , AR XA KE I 5301 by 84% F181%., A UL, JiE
P AN LS4 R [ o 1/ 2 WO . s o @ TR €291
AT B e F T 1 B R E 9 LA R B 1
BEWREVE R, L5 U0 A Ho 5 o AR O 4 3 3 A it
M2 T e . AN, BT LUE L 7E AR
R - A A ] e A Ak T T A T B8 AT B R
T,

= iR (R R )
- R (KAL)
e O 7 )
H

o st P

100

80

N

Q\Q
o 60
i:.)g
A 40
20
0
18 16 14 12 10 8 6 4 2 0
St [ 5 R /m

8 mEmNFIFMANTEHHEENTIL
Fig.8 Change of energy dissipation rate of vortex and
baffle drop shafts

4.5 TIERE

BB A AT 8 I S AR 5 K TR B JE AL it T 58 AR
Je VSR T AR s i s Y . e H A i i U
Prp A T 8 A s A (R IS T ARl i
T &) 430 R 163 T e 172 Jiot , tHEAR K.
4.6 ANRZRHBXWHE

g5 F IR B X R ARG KBRS TR (45 55
AR F P A T B e i A B AR A
Lt A A7 T3 R B AE O T EL A PR [R5 &
FIPIE AL I AE TR T 07 mAH 258K, PR AR
TREBE FE AR S
5 4

JE I 2R Bt B S HE SR W T b X, K
L HAL S LT A 4 s [E ARRIE D, JiE
T AT S I ) K L A R T B B A T T
M, FE R =X B AR B Ao e i A T e
HC BT H K A R i B S ARG T Al A T 8 AT AR
DX 7K T A Gt AR BT 7 A2 1 1 ARG T A A =X
AT o W AT R AR T AR R T AT AR
AR,

SE -

(1] 2R, AR AR E0E 45 . RDUR R M5 /K 6% T2
ST ) K A% 7 sURESE LT ). g KRR, 2021, 47
(1):139-143.

LI Er, ZENG Xiangying, ZOU Huijun, et al. Research
on the plane routing, vertical layout and sewage
transmission mode of the Dadonghu waste-water deep
tunnel transmission project in Wuhan [J]. Water &
Wastewater Engineering, 2021, 47 (1) : 139-143 (in
Chinese) .

+ 113 -



%394 % 15H ‘1’ 2 K 'ﬁF 7K www. cnww 1985, com
[2] W, dmers, B E . W2 HPKIEE R I8 240 deep tunnel engineering [J]. China Water &

(3]

[4]

[5]

[6]

AR ]. g KK, 2018,34(8) 1 17-21.
HU Long, DAI Xiaohu, TANG Jianguo. Analysis of key
technical problems of deep drainage tunnel system [J].
China Water & Wastewater, 2018, 34 (8) : 17-21 (in
Chinese).

KGR B Rk, B 55 W R EEHEK R g g A 52 1
G [J]. Bl 2017,62(27) :3269-3276

LIU Jiahong, XIA Lin, WANG Hao, et al. Typical case
analysis of deep tunnel drainage system in urban area
[J]. Chinese Science Bulletin, 2017, 62 (27) : 3269~
3276(in Chinese).

MRAEZE . B2 BRI HE /K ZR G A 30T HEA R e A 1
()], SRATET 5B, 2014(5) : 143-147,13.

LIN Zhongjun. Application of deep tunnel drainage
system in urban drainage planning [J]. Urban Roads
Bridges & Flood Control, 2014 (5) : 143-147, 13 (in
Chinese).

froif, Bk, % . W BUEK R BRI K
S FHERELT]. 457K HEK,2017,33(10) :49-53
HE Zhenjun, WANG Bin, YANG Yu, et al. Review on
vertical shaft in urban wastewater drainage system (1]
China Water & Wastewater, 2017, 33 (10) : 49-53 (in
Chinese).

ZEg BT S 8 T T IRIE DA M TR R
P A BT T ()] 247Kk, 2019, 35
(13):128-133.

LI Lu, LIANG Shuhao, YANG Mo, et al. Numerical

simulation of wet chamber part of a baffle-drop shaft in

T

(7]

(8]

(9]

[10]

Wastewater,2019,35(13) : 128-133(in Chinese) .

YU D, LEE J] H W. Hydraulics of tangential vortex
intake for urban drainage [J]. Journal of Hydraulic
Engineering, 2009, 135(3): 164-174.

ODGAARD A J,LYONS T C, CRAIG A J. Baffle-drop
structure design relationships[J]. Journal of Hydraulic
Engineering,2013,139(9): 995-1002.

ok, APFAR, Mo, . PriRk IR
WESRAFRIT ST L], o [ AR K o B 22 BIF 50 B 2 4
2015, 13(5): 363-367, 374.

WANG Bin, DENG Jiaquan, HE Zhenjun, et al. A
study on design constraints for baffle-drop shaft structure
[J]. Journal of China Institute of Water Resources and
Hydropower Research, 2015, 13(5): 363-367, 374(in
Chinese).

AT, R 56, el L A5 BRI T — g LR
W R G TR £ oo [J]. b E % KHEK , 2020, 36
(13):96-100.

GAO Zhen, SONG Jiamei, YANG Yuanjing, et al.
Analysis of Qianhai—Nanshan deep tunnel drainage
system project scheme in Shenzhen [J]. China Water &
Wastewater, 2020, 36(13):96-100(in Chinese).

<114 -

EER AN 2R (1979- ), 5 idbalBn Wit Bz
e T, RIS 1 S HEAK R BE B S Y #R
4t IKIRBRLR BRI 5K S5 e b BEAL

E-mail: whwater2008@163.com

Wos H A :2021-11-29

f&£[E B #7:2022-03-02

(g AE5E5E)

2L, P EW



