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Basic effects of high-quality development of water receiving areas
driven by the middle route of south-to-north water transfer project

HAN Jiangbo'*, CHEN Wen’

(1. Nanyang Development Strategy Research Institute, Nanyang Normal University, Nanyang 473061 ,China;
2. Henan Sub-Central City Research Institute, Nanyang Normal University , Nanyang 473061, China;
3. Construction Administration Bureau of Middle Route of South-to-North Water Diversion Project of Henan
Province, Zhengzhou450016 , China)

Abstract: Water is a veritable “strategic economic resource”. As a major strategic basic project to optimize the allocation
of water resources, the Middle Route of South-to-North Water Transfer Project not only provides guarantee for water supply
and people’s livelihood in large and medium-sized cities along the route, but also alleviates the shortage of water resources
in Beijing, Tianjin, Hebei, Henan and North China. It will also have a fundamental impact on the water supply structure
and water supply pattern in the water receiving areas, greatly optimize the ecological environment along the route, and
provide strong water support for building the overall pattern of water resources with “four horizontal and three vertical
directions, north-south allocation and east-west mutual assistance”, and promoting the high-quality and sustainable
development of China’s economy and society as well as implementation of major national strategies. The basic effects of the
Middle Route of South-to-North Water Transfer Project to drive the high-quality development of the water receiving area are
reflected in five aspects: social effect, economic effect, ecological effect, systematic effect and induced effect. Among
them, the social effect is reflected in improving employment and living conditions of residents; the economic effect is to
optimize the economic structure ; the ecological effect is to regulate the ecological environment; systematic effect is reflected
in optimizing water resources system; the induced effect is reflected in perfecting the supporting engineering system.

Keywords : social effect; economic effect; ecological effect; systematic effect; induced effect
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Research on technical problems of Yellow River Diversion Project in
central Shanxi Province and key technology

ZHANG Chengjun, MA Fei, SHI Jianjun
(Shanxi Central Yellow River Diversion Project Construction Managemens Co., Lid., Taiyuan 030000, China)

Abstract: The Yellow River Diversion Project in central Shanxi Province belongs to a backbone project during the
construction of Shanxi large water network. The Yellow River Diversion Project suffers from complex geological problems
such as fault fracture zone, karst groundwater, etc. Six major engineering technical problems are solved in the project such
as engineering design, pumping station construction, diversion tunnel excavation and support, etc. through a series of
scientific tests and research work. Four key technologies are formed, including design and construction of water intake
project, construction of TBM ultra-long and deep buried tunnel, construction of long-distance and small section water
diversion tunnel by drilling and blasting method, project operation scheduling and control, thereby ensuring smooth progress
of the project and laying a water foundation for the transformation and leap-forward development in Shanxi Province.

Keywords: central Yellow River diversion; water diversion project; technical problems; key technology; TBM;

operation scheduling
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Research and application of slope ecological design method
covering key points of life cycle

DING Pei

(Tarim River Basin Mainstream Management Bureau, Korla 841000, China)

Abstract: The development of plant roots and the decay of inert materials must be considered in order to simulate the
evolution of ecological project slopes and design effective ecological project solutions. Different stages of biology must be
considered during design work due to the dynamic change characteristics of ecological projects. A design method covering
different key points in the life cycle of ecological project slope is proposed and applied to the design stage aiming at Tarim
River Basin. An improved ecological project design plan is put forward by detecting the key points in the design stage. The
external and internal stability is tested by the method. The corresponding safety factor values is increased with the increase
of time, thereby indicating that there is no conflict between the two evolutionary processes.

Keywords : ecological project; Tarim River; slope stability
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Analysis and research on strengthening structure of Chengxihe regulating
sluice in Jinhu County based on hydraulic simulation design

CHEN Dongdong, LI Jie, BIAN Wei
(Huai’an Water Conservancy Survey and Design Institute Co., Ltd., Huai’an 224300, China)

Abstract: Parameters are optimized aiming at the strengthening design scheme of Chengxihe runoff water project regulating
sluice project in Jinhu County. The calculation model is established based on the simulation computing platform. The
tensile stress of the anchor hole site is the maximum. The maximum tensile stress of the anchor hole and the sluice top
platform is positively correlated with the longitudinal spacing parameters. However, the anchor hole maximum tensile stress
and the transverse spacing parameters show quadratic function relation, and they are negatively correlated. The maximum
tensile stress of the sluice top platform is less affected by the transverse spacing parameters, which is stable at 1. 03MPa.
The maximum tensile stress of the anchor block is inhibited by the longitudinal design parameters. The spacing is increased
by 20mm, and the tensile stress can be weakened by 14. 7% on average. However, it is slightly affected by the transverse
spacing parameters, which is stable at 1. SMPa. Although the longitudinal design parameters of the maximum tensile stress
in the characteristic site is gradually increased. However, the change of the anchor block and the anchor hole is small under
the influence of the transverse spacing parameters, which is stable at 11. 2MPa and 15. 8MPa respectively. The maximum

tensile stress of the sluice top platform is gradually decreased at the transverse spacing of 90mm. It is considered that the

Wk B . 2021-04-21
TEH TR BRAA(1985—) , 55 ANRL, i TR0, 3228 KA TR 80T T4,
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reinforcement scheme is optimal when the longitudinal and transverse design parameters are 160mm and 100mm respectively.

Keywords : hydraulic simulation; Jinhu county; regulating sluice; reinforcement; anchor rope
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(# E] RE 1960—2019 4 L ¥ KA AF LR E S, R & EE T % M-K BB % DR E Z 5K
B AT MEY REME RWEAY BHREFHTT M NG RRRENRREHRTTHR, EREN:
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Analysis on precipitation change and characteristics of drought and flood in

Nonggu of Shanxi Province and water conservancy countermeasures

WU Weiwei', FENG Jinping’, MENG Pei'
(1. Jinzhong Water Conservancy Bureau, Jinzhong 030600, China;
2. Shanxi Water Conservation Service Co., Lid., Taiyuan 030002, China)

Abstract: The change trend, mutation, change period, drought and flood characteristics of precipitation are analyzed by
using linear regression, M-K test method, wavelet analysis method and Z index method based on the precipitation and El
Nino data in Nonggu of Shanxi Province from 1960 to 2019. The correlation thereof with El Nino is studied. The results
show that the precipitation in Nonggu of Shanxi Province is fluctuated and decreased in recent 60 years. The mutation
change occurred in 1967. The precipitation is increased, and then it is decreased after the mutation change. There is a
main cycle of precipitation in the 24 ~ 26a time scale. The interannual drought and flood periods have obvious and
concentrated characteristics. The drought is concentrated in spring, mostly in the non-El Nino years. The flood is
scattered,, mostly in the El Nino decline period. The drought is concentrated in summer. The flood is scattered. Drought
easily occurs in El Nino development period. Flood easily occurs in the recession period. The problems in the development
and utilization of water resources are analyzed finally. Countermeasures for water conservancy are proposed, thereby

providing reference for stable and high yield agriculture.
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Comprehensive treatment of silt and quicksand sections of diversion
tunnel in Laos Nane 3 Hydropower Station

WEI Xingcun, LIU Hanbin, GAO Fuwen
( Sinohydro Bureau 10 Co., Lid., Chengdu 610072, China)

Abstract: Geological drilling, geological radar advance forecast, geophysical detection after penetration, convergence
monitoring and other means are applied in the project to realize accurate and real-time geological survey and judgment in
order to scientifically and effectively treat silt and quicksand of the diversion tunnel in Laos Nane 3 Hydropower Station,
achieve safe passage, and reach operation requirements of the project. Flexible and targeted outer-inner layer supports as
well as partition and block excavation support measures based on the concept of new austrian tunnelling method are adopted
to realize the forced passage in the quicksand sections. The permanent water stop plans of impermeable steel plates and
stainless steel check valves are developed to achieve the balance of internal and external water pressure and reduce internal
water outward seepage during operation.

Keywords: diversion tunnel; silt and quicksand; geophysical prospecting; new austrian tunnelling method; seepage

control structure

1 TR — SRR T OIT A B 3 (A Rl

) AF VR T 7K B | K 2R TE % & 7K AL 723. 00m , AH b

(===
TR = R 141142 m* | LU AL i 480MW , EHid pg i 3
AR 3 KA A TR AL X R VRAT KR T A (1) B TR, B K BRI R S A Y

Weks H . 2021-05-18
TEZ RIS BT (1987—) , 55 AL, TREIN , /KR B TRE il T H R 54 T 45,

.43 .



Bl kAR 58T 20225 - % 4

SR 2 9%, 421K 10635, 263m, %351 FH i 180m’ /s,
TR L 3. 97m/s, Beit 42 W If A B FL 5 R | OF
FZIRAEHN 9. 2m 8. Tm, Rt K BT HAZH 7. Tm, 51
KB TR VT 2 A 55 1B = ZR A K iy b 3 S il 67 T
G1 7K BE IR Hh R X A 5 249 T6 + 400 157 A, 52 i i B
HES N T6 + 640 ~ T6 + 770, 33t 130m, H ¥ 120 ~
160m , 4] 74 JFE R AR 4K 28 1E % B KA 53 m,

1.2 TAHLG

1.2.1 ®AiAE

a. AIATPERR TR BT B, H T 3 5 b B g R R 7Y
W IR b R AR ARAR AR, NGB R sC AR NS
FAPARZE  Fh B B LS T 1 AN B LI B AL TR
100m , A ER W] Ry I 76 70 A6 B4 2 1 L, ORI s 4k
oA SRR R BRI A 3 3 AU 42 e R
Hb A VR KR VIR 4

b. AR, HES T6 + 763 % T 1H 4T Mk 4 FL
Fof 188 ) 2 R K, R K S 8 ~ 10m i, I FERE A
PRVS 2 TIFEENS T6 +713 B, T6 + 713 ~ T6 +763
BB ZRIAK 3007 SR e TP LA, B T U
iR, INZ B 2,3 5 e R K Z TR IR T %
AKIREIEAWHC AN T 76 F IR R a e b, TAE
T VAR 1A, 7K L 38 o S G R A1, B R T Ak 24 2000m*/
h JEIRD FE R R L 10 A, B L 3220 51 K BE T il
LN K ok ) Pt 2 A RS IR ) A 2 e L 1) 12 ~
122. 9m, B fLAE BB 55.5 ~ 161. 2m , fix IR 5 3 % 1
JEEAR 23. 6m,,

c. SR kI 7E S ] S B TR Ik R
T, o 1T AT 5 b S 0 B A T R M A L T
i, VAl 5 0 | = H 2 S RN T

BRI B8 T, it — 2D A WZ B 2 ARG B,
JE 3 5 W BOK AR B SR I 56 4 e T T AR LY
B Wy SR A, e %% B 4 E Al AL E, FLAR
75cm, R 15 ~30m, 2L 24h J5 JF J B L ik o 3
FLHER I LR LR 2F 0%

1.2.2 MR
HR Al 15 45 B B R 08 A Bl AL AR Ok, it

.44 .

RV B R ZE G PE T .3 S a B F o8&
TR =78 AL 14 W2 A M e R A7, 9 1.5
~3.5m, AR AR I, 18 K X AR R R B
R WACERE 160m, 2 )8 V2R FIA . W2 T &K K
PR BEAR S B 55, 4T 7K 5, 32 XN o il 5
M), ¢ ML JZ2 0 i A 2 75, 3 5 ol 9 9] R 9 K T 3k A
T8 P9 b 2 /K 1 7 KR 55 MR K B Bt Y 3
H R K S LA BRI b K T B A (H AR T 22 o
M FRIKAB b E AL,

T6 +651 ~T6 +765 Ab T AN KA Hz fi 7, T6 +
651 ~T6 +713 F&ilA Be fir T 46 0 5 5 K A 4= A 32 fint
AR Y, BT A KRS RS L, T6 + 660 ~ T6 + 678
B EEATAEA W R 25 i, 25 I TN A5 % ) RS B 2 ) A1)
BRIEREL 1. 8m, JRy BRI AR LA R A 55022 3 5o
T B B Tl 2 e 5 e L

2 SEEHEITENE

2.1 A

ZE4 TR KU, 3 5 vh i TR B IR T v
Pt B By B A SR O L b R K R HE R
P 3 71— 3 7K — BEE B P2 BEA R i
T35 TR B Wb T — 43 K Ay P42 e > R 40
T 3] 24 VR I — A RS I
2.2 AbFEREE

a. M FUKSRHE TE W B E P, SR
TN A3 | W 2R B KRR 45 ik GO A i
PEAETE 5 — N H 22 TR IR, BEE K AL BT bR i
PRTE IR T A, ¥ U0 &5 8 2 - 1f0 20m 57 5 B 52 Il P 3 10
R H B B & R Bl R MR i T X AR
8 1) TR T SR FH I I TR 068 + O sCEAT B A s SR
e L JEFEA/NT 10em,

b. JEK. SR HE R T2 A A B I . 1%
B A AT TR IR, B VD Y RS BRE VD P B K HE
B, HEA 57 B R 2R BEB KR, B AL
$100 S0 M VE A URIAHEAK L, fh2FHE 0 s, 34
TR A SL-669- 1 R 2l , B FLFLAE 16mm , fLIE



MILGE/ A A3 K F K A A B e %R ksl

850 £

a = 2
= 800) 800 =
130, 750
2004 1700
550 1650
600| 1600
330 550
.5% 500
450 - 450
b 4 2 § 2 2 g % §

lnﬁﬁas L} lll v n | LM

B 1 3 Sihia B iRk i B A E

5em, fLIE 50em, fdi Fil SDB-6. 3 1 T i [& 4 3 Uk &l
L, WP BEIE I NIRRT 80% , SR FH 1k K B ZE AR AL
H SR FLARABCHE S IR AL . 8] DH-512 3080 i e
B IEALF BR A R R AT R R TR
F374 0. 1MPa, 41 3 /N T SmL/min I, 2 8100 R 2
0.3MPa, — K #E I fLIE J1 28 0. 3MPa; 24 7 A KT
20mL/min B REUIRHE FREERT I, —REA A KT
500mL; AR G 0B A0 TH BT ), MR R
/NF ImL/min B, PR4EFE I SEZEHE 1 30min J5 LA TF
#E,4 ~Sh R RA TEIRROR X DA 36 1 1 5% 4
FI55 R TR A

c. FEFHMIECHIZI B AN N)Z L, SRR
PSRN @B R A 120 T A9 0E AT AR 440 AN
UL o4 | LR P I BV AT AR 2 [, N S TR HE R
0.5 ~0.7m, i J| 625 @ 40cm 54 577K BT A A9 HE 40 5% 2
IR © RGBT ¢25 K 6m, A% 5. 8m, Al HEBE
2m; © RGN IS 10em JEIREE 1, R v 1%
FH R A 8 T o4 IR o+

PR JZ St it A 0 R [ 435 [ SR A HERE 2m,
HEAETE AT B TR DB 25 J 57 0.1 ~ 0. 3MPa, G
S X E J7 0.3 ~ 0. 5MPa, 2 7E A KA KT
1L/min B}, 4RSEHE A 30min, 45 o HESE | F78E 12h,

d. EFEE AT B %8 1Sm WK EIF
ST LA T T TR K R A PR, X AT Y 1Sm
IR 8 b J5 195 0 B T R PR AR TR, Lt i
R 14 WK, BAAS (HES T6 +763 M40 ) FF42 5 1~ 1 B Ml
AR A A% A AR 1 1 L IRT 2 ~ 1] 4

2 EFHEMRAFEEITBRNEKCETE

e. JPIXOFIRITIZE S, MRITE SO =4k
PR EILIE 5, SeskH 10em 8] B ¢80 JL4E M & N
1 325 W TE I KA MM HEAT B 11, SR 5 R 40 +
25 WM/INTAE L3 5oWhEh S B 43R Ay K ITFZ
A0 S P BRI S A e R R VR DA i 4k 3 L
TR IF4%— BB T 30em JETR B + Xt AR A TR AL

. 45 .



Bl kAR 58T 20225 - % 4

150

B4 JEENEEEZEE

X T B ARG AT ™ i BURAR SR TIPS 5 120a TP BT

.46 -



e X - RS RS SN RN T 72 i T

£ 50 e AT R A L5, 6m@ 1. 5m x

1. Sm MfEIE A & KR 77 0.5 ~0. 1MPa,

B5 SEFEXPTRE

g SR, 3 S BT E T 12
AW T T, A T IR 20 3 A Sk (RS )
Wi 225 DL 6, R TMSO , 436 A (5 0. 57) H i
B X WSSOI S HE AT S BRI, 45 70 A5 5 WA 2 Ik
B 1A {45 300 45 D00 e %) R X A s, 480 B30 B0 7 3 K e
Je B G LR T

B BT , B TE R KAE T6 + 752 Wi

C

\ /

6 K SMmIREERES

TR ( A-C 2R 3% ) Ab | 35 31 48. 6mm , 12 W7 1 45 26 %
A A ARSI 7, AE BRI B S 5 — N I A

T6 +752 . T6 +731.5 T6 + 717 . T6 + 668 VU™ Wi [fi 25 &
SR, I SRS T G | SR BB AT 48 5
TSR T, 9 S R AT A T DL L 8 i 8 A N
PISGEH, Fe 24 D i ARV B (WG 2 V 2 A
120 ~ 160m HEEAAXHE 0. 60% ~ 1. 60% () E SR, 5
Je A B T

—o—A-B —4—B-C —@—A-C —¢=D-E =%=C-E —@—C-D

A b /mm
o

-60

2019-03-24 2019-05-05 2019-06-16

2019-09-08

2019-10-20
HTE)/(AE-H-H)

2019-07-28

7 T6 +752 BiE 24k i &k

3 KAHBIZIFFTR

WFFEHHE T6 + 640 ~ T6 + 770 315 Bl % FH B 15 AW Hie
[ SFLIRBE 1= 14 K A M) S 05 58 - @ BB B pl i B T
W& N 2RI, AR 6. Sm, B 5T Q345C, J& 20mm , NS 3R
[ #E 800mm ; @ FEZB K S HF AL, I E 100 A E5 5N ik

2230 1 5 SRR FL A I e, FH T A S K R
25 WNAINK R, DL B8 7K AN s © AR S IR €25
TREE+, AR R B AR /NT 70em; K H R G40 FT,
$25, K 4. 5m, ACE 4. 35m; (©FE fl | [ 45 L, A&
20m, AHE 18 A, THHE 120° 35 Bl [ L7 3% 132 fk 4l 9 e
77 0. 2MPa, [A]IH 5 25 5% 77 0. 3MPa,

c 47 .



5.00

Bl kAR 58T 20225 - % 4

e MR AR IZ i 22 L SR R, RN AR AT BT

P T B30 A1 B ) ik 2 U 7 98 AR PO TR AR RE T, B

BRMGTRESERILE 1 L2,

x®1 HEGER
WIETHERIE, | B/MUE/ | SMEIFERRIE, | BERE/ JnEhF/ mm HUAMNETRE 2 R EL
mm mm mm mm JE FEE [ PIEIEZN RS PJIESIEZN
18 14 18 20 20 240 800 2.011 1. 44
x2 BN KENM=E
B2 f MU, | MEERERE | NSNEREIL | SRR | AR | RACKEEMBER | SRA AR B
4% /mm mm mm mm mm H/t H/t H/t
3300 20 800 240 20 3.27 1.02 4.28

24, 70

1208930 H%, PR S SRR,

332 6] 7 H 1 60mm@2m fdiddE

448

150mm B i

B8 WIENNSE M SR AW E (L m)

15

TEPT B MM AR T 5 A E TR AT EOR . B

3 KRB IA YR TRV Bedr A A BUR TR P TR0 A5 AN R M S
Mo TREAR I A B AR G RS g ST SR 1), Xt 2
MTRAA—EMNHEEEL, ©

5% Sk

[1]

(2]

EATF K 3 KIS KBS i 3 5 vl BUZR—4

B UV TR 5 S A ML SR 1 R R IR

[5]

JZ SR KA Aty A8 L T K 3t A3 Sl 20 iR

W AR A2 B 22 O L K R T R

(6]

PR, MR E MBI P I i S o o B Ak P it

FOCH R, TAEA RS IR )P4 T BOfE s E T

3 502 A, IO FH M J5T B 38 B R AR X T
TET T 77 2 VA A7 0 B S0 AT BEMEAE H: TR, SR UKL 30

BYE PSS (N2 S LA B 3 Xy BRI 42 304 7 X
ALV B2 4zl i, Sy B 31 4 Ay S B 4 2k B
BUE T AAF RS T BRI AN A BT B B R

(8]

[9]

[10]

TR TIIRE SR DL K 22 2 gl o 530 e LRI 1 1 o)

. 48 .

SRR, TR R IR B B | K R AL 2 3 S )
e THAR[T]. KRR 58P ,2019,39(9) 148-53,27.
P Im. ARE K 2R BRI 0 8 TR w7 e K R T R
HeiE[ 1], IRV AR ,2020,48 (3) :108-110.
PR ZEVIWL. CIREE L ETEME + KB 7R AR L AR
D5 Ab B A SE R S ST (1], UK AT, 2020,41 (3) : 17-
22,25.
Feth. W PR K RS K Wk T 7 22 e IR A K R B 4 A A i
BT J]. K BRIEFF K 5458 ,2016(5) :35-37.
T B S K L 5 K B TR TP A [T K
F % 54 2016,36(12) :13-15.
Wt TG 2 TOpk. I A X A 2 R I R G TR R
WFFE[J]. KBEIT R 5 RE,2019(2) :62-65.
KT AR AN KRR %1 T WS TR M8 7 e THAR A5 [ 1], Hol
FKFK L F A ,2016,52(5) :63-65.
PP LAR0E . R ST AR T AR R V38 K [B1CF)
MRGETZLI]. WK I % ,2010,29(Z1) :121-123.
25 RAEME oK ik 2 551 K Bk IR AR i ) B A Ak 24
[J]. £L7K3,2001,20(3) :33-36.

Ft FhER 4 TR RIS . TT I B I U e Ak A B

WKL), T E T B LR ,2011(6) :34-35.



DOI.10.16616/j.cnki.11 — 4446/TV. 2022.04.09

) N e T ) 3 N TN R A = M R TS
W AR

(FY T A TEEEAAERAG K BI 518049)

[ E) BALBESR SBA R KXEAREAATERETRAE L, B Hwafm 8k, £
FHENBEA P HBRERFZABR N EE, FED R ER KB AET C3 4R B EHK T2 P BN
2 REURBTEA ERELA ST YT HANH TRFEARS &AL, B R A, A 4
HABA ML WL PSR AL AT REHE, THEN TR EEL,

[E@iA)] A TEOR ;0 T R4 & 408 7k

hESES. TV544 +.923 XaktRERS: B NERS. 2097-0528 (2022)04-049-04

Treatment method of slab end faulting of sinking floor in hydraulic

tunnel initial lining

YE Ruibin, WU Ruimin
(Shenzhen Jinhe Construction Group Co., Lid., Shenzhen 518049, China)

Abstract: The tunnel project is more common in diversion, water supply, irrigation, water source transportation and other
water conservancy projects. It is generally composed of a primary lining and a secondary lining. The stability and safety of
the initial lining support are the most important in the initial excavation stage. The causes of initial lining sinking and floor
slab end faulting phenomena under the typical geological influence such as sandstone, mudstone, underground gushing
water, gushing mud, etc. encountered during construction of sand pit reservoir water conveyance tunnel construction C3
contract section are analyzed in the paper. Targeted drainage water control, inverted arch closed loop, support

strengthening and other technical treatment methods are adopted with excellent effect, thereby providing reference for

similar projects.

Keywords : hydraulic tunnel; initial lining sinking; floor slab end faulting; treatment method
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Application of high efficiency wastewater treatment system in Huangjinxia

Water Conservancy Project

MA Guangming, YAN Liang
(Shaanxi Hanjiang-to-Weihe River Water Transfer Project Engineering Construction Co., Lid., Xi’an 710100, China)

Abstract: The construction process of water conservancy and hydropower project produces a large number of construction

wastewater, especially sand and stone processing as well as concrete production process. Inadequate treatment thereof will

cause serious influence on the local environment. A variety of methods are adopted for comparative tests in Huangjinxia

water conservancy project in order to solve the problem. Finally, the efficient wastewater treatment system is adopted to

successfully realize efficient treatment, recycling and green environmental protection. The system can expand a new idea for

similar projects to achieve “zero discharge” of construction wastewater, thereby making contribution to the realization of

green construction.

Keywords: wastewater treatment; high efficiency system; recycling; Huangjinxia water conservancy project
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Scheme design and optimization of foundation pit dewatering and
drainage of four sluice outward movement project including Daobao
Gangbei Sluice

CAI Chaoying', PAN Shiyang’
(1. Shanghai Dike Pump and Sluice Construction and Operation Center, Shanghai 200080, China;
2. School of Civil Engineering, Changzhou University of Technology, Changzhou 213032, China)

Abstract : It is necessary to carry out the dewatering and drainage construction in order to ensure the efficiency and safety of
the foundation pit excavation. The outward movement project of four sluices in Gangbei, Daobao Town, Chongming City,
Shanghai is adopted as an example in the paper. The foundation pit dewatering and drainage scheme under the condition of
shallow underground water level buried depth and deep excavation depth of foundation pit is designed and optimized. The
basic flow of dewatering and drainage construction is introduced, thereby providing reference for similar projects. Pipe well
dewatering plan is adopted under the condition. The practical condition in the site is combined during dewatering of the
project. The construction efficiency and economic benefits are greatly improved through straightening the excavation sideline
and cancelling the light well sites.

Keywords: sluice; foundation pit; dewatering and drainage; pipe well dewatering; optimization
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Analysis abnormal sound causes of thrust bearing in vertical shaft
cross-flow pump based on vibration monitoring system

TANG Yan, MIAO Rongrong, QIAN Yang
( Jiangsu Huaishuxinhe Management Office, Huai’an 223005, China)

Abstract: The vibration monitoring system can be used for effectively monitoring and analyzing the operation status of large
vertical shaft cross-flow pumps. Meanwhile, the equipment management level can be improved. It can build an intelligent
monitoring platform for the pump station managers to master the operation status of unit equipment comprehensively in real
time. The composition and judgment standards of the vibration monitoring system are mainly described in the paper. It is
proved through cases that the system has significant analysis and judgment effect of unit faults. The problems in traditional
fault diagnosis and maintenance can be effectively solved. The accuracy and timeliness of diagnosis are improved, thereby
greatly improving the service life of the equipment. The vibration monitoring system can be used as a daily monitoring
method, which can be popularized and applied in pump station project.

Keywords : vibration monitoring; pumping station; thrust bearing; spectrum
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Design and realization of space 3D positioning of vertical
transportation equipment

LI Yongshan', LIU Fayong®, ZHOU Xinzhi’
(1. Sinohydro 5 Bureau Co., Lid., Chengdu 610066, China;
2. College of Electronic Information, Sichuan University, Chengdu 610065, China)

Abstract: When the anti-collision intelligent system of vertical transportation equipment is constructed in water conservancy
and hydropower projects, aiming at the positioning problem of transportation equipment, The space 3D positioning problem
of key parts of the equipment is solved by combining relevant sensors and BDS + GPS technology in the paper through
analyzing the lifting characteristics of door cranes, tower cranes and cable cranes. They are tested in Minjiang Jianweil
Navigation and Electricity Junction Project and Yarlung Zangbo River Jiacha Project. The results show that the positioning
method is simple with high reliability. It can meet the positioning requirements of anti-collision system of vertical
transportation equipment cluster in complex environment.

Keywords : vertical transportation equipment; anti-collision; GPS; BDS
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Preliminary study on water system treatment mode of rural revitalization in
Southwest Shandong Province

ZHAO Hongbing', ZHU Minghui', LI Ziyu®
(1. Shandong Provincial Hathe and Huathe Xiaoginghe River Basin Water Conservancy Management and Service
Center, Jinan 250014, China;
2. Shandong Caoxian County Changleji Town Agricultural Comprehensive Service Center, Caoxian 274405, China)

Abstract: Rural revitalization requirements are combined to put forward Southwest Shandong rural water system pit system
treatment mode on the basis of investigating and analyzing rural water system characteristics, the protection treatment
current situation and existing problems in Southwest Shandong Province in order to explore the rural revitalization water
system treatment technical methods in Southwest Shandong Province, wherein the overall planning and layout, treatment
measure content and operation control protection mechanisms are integrated in the mode. Practice proves that uniform
investment planning and systematic protection treatment should be implemented in the rural water system pits. They should
be planned and arranged in the aspects of water system space layout, utilization and allocation of water resources, ecological
element system configuration and treatment function target positioning. Corresponding control measures and operation
management mechanism are adopted in different zones and categories. The integration study of protection and control
technology systems is reinforced. Scientific management is implemented, thereby providing powerful water system ecological
support to rural revitalization.

Keywords : rural water system; pits; treatment mode; rural revitalization; Southwest Shandong Province
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