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Application Method and Technology of Reservoir ( Sluice) Project
Operation Hazard Identification and Risk Assessment

LONG Yi', ZHANG Yuanjun', HU Xingfu’
(1. Sichuan Water Conservancy College, Chengdu 611230, China;
2. Sinowater Canyi Safety Technology Consulting Service Chongqing Co., Lid., Chongqing 400023, China)

Abstract: The application methods and technologies for hazard identification and risk assessment in operation of reservoir
(‘sluice) projects are proposed in the paper based on Guidelines for Hazard Identification and Risk Assessment in Operation
of Water Conservancy and Hydropower Projects ( Reservoirs and Sluices) (Trial). The sluice operation management units,
superior units and competent departments carry out hazard identification and risk assessment quickly, accurately and
comprehensively through actual operation of the sluice. The results are transformed into management practice in time.

Key words: reservoir (sluice) ; hazard identification; risk assessment
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Way to Improve the Essential Safety Level of Sluice Automatic
Monitoring System

LI Sheng
(Anhui Pishihang Irrigation District General Bureau Hengpaitou Management Branch, Lu’an 237000, China)

Abstract: Automatic monitoring system of sluice is an important control means for sluice safety. This paper analyzes the
common safety problems and their causes in the automatic control system of sluice, discusses the hardware design, system
software design, safety monitoring and other aspects, and systematically puts forward specific schemes to improve the
essential safety level of sluice control system, which can be used as reference for designers and managers.

Key words: sluice; automation; monitoring; essential safety
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Evaluation of Dam Operation Status based on Seepage Observation
Data of Zhangze Reservoir

SONG Qian
(Shanxi Zhangze Reservoir Management Co., Lid., Changzhi 046021, China)

Abstract: Analysis on dam seepage observation results is an important basis to judge the safe operation of reservoirs. The
seepage process line, potential process line and correlation line are drawn based on the seepage observation data of Zhangze
Reservoir in the past four years in the paper. The correlation coefficient between seepage pressure and reservoir water level
as well potential trend line is calculated by using the least square method. The results show that the correlation between
most seepage measurement points and the reservoir water level is obvious. The seepage pressure is decreased gradually from
upstream area to downstream area. The potential of the measuring points shows a decreasing trend with time. The seepage
behavior of Zhangze Reservoir Dam is basically stable through data analysis and inspection. The analysis process and results
play an important role in monitoring the safe operation of the dam.

Key words: dam; seepage analysis; evaluation
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Construction Technology of Circular Structure Steel Formwork for
Super-deep Foundation Pit

ZHU Wei
(The Fifth Engineering Co., Lid., of China Railway 18th Bureau Group, Tianjin 300450, China)

Abstract: The super-deep working well inner wall structure is circular, and the inner diameter varies. Inner walls of all
layers belong to mass concrete. One-time casting molding is required. The working well has excessive cross operations
because of the narrowspace. The working well belongs to a super-deep foundation pit engineering with low excavation
efficiency, high safety risk in construction process, tight construction period and high organization requirements. The
circular steel formworkin the working well is adjusted and optimized in the paper. A concrete example of thecircular inner
wall construction of the ultra-deep foundation pit is combined. Concrete construction control measures of larger diameter
steel formwork under the condition of changing diameters are discussed, such as assembling method, hoisting method,
lifting, etc. The practice shows that the construction effect is good, the construction quality of the inner wall is greatly
improved, the cost is saved, the construction period is shortened, and the construction safety factor is increased. The paper
can be used as reference in similar projects.

Key words: ultra-deep foundation pit; steel formwork; construction
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Precise Excavation Construction Technology of Protective Layer of
Disintegrating Rock

HONG Houbing, ZHU Haiya
(Anhui Provincial Group Limited for Yangtze-to-Huaihe Water Diversion Co., Ltd., Hefei 230000, China)

Abstract: Jianghuai communication section of Yangtze-to-Huaihe Water Diversion Project penetrates through Jianghuai
watershed. The geological conditions along the section are complicated. The bottom of the channel belongs to disintegrating
rock. It is proposed in the paper that the method of “using UAV tilt photogrammetry technology based on CNSS and
geographic information technology + milling machine” for the precise excavation and construction of the protective layer of
disintegrating rock in order to solve the unevenness problems of protective layer excavation of channel disintegrating rock
foundation and the difficulty in controlling the over-excavation or under-excavation. The derived data are transmitted to the
milling machine operator in real time after data collection and analysis of different angles of the excavation face, thereby
providing reference for precise and efficient control of excavating the protective layer of disintegrating rock.

Key words: disintegrating rock ; excavation of protective layer; milling machine

HOTTHENE | TKAbRE SR TREEE, s /UK
WAk, &ilAsh TR %K (1) BT, &t

SWLHFHE TRMKICN I EBSDK, BRI 38 340m/s, Hh Bk R 290m/s, it
HIXAMK, SR —TLAE 2 KRR RITHEATIZ B E, 35 12. Tm, ALK 7500kW, FHLTE & 43. 0m’/s,
LA MR AN K RIS LW S K A SRR R LR AR 4L 8 A, MAEHLZ R 60000kW , & TF P 3 4L
IR RS K T2, AmmILT R a0 R R R ATRR R

1 TEHR

Wik H 9. 20220321
TEH A BURE (1990—), %, AR, TR, FEMNFARFKE TSRS THE,

24



K 2.57km, RIENCH L N Bt a, JEs
i a BA S AKTE, A REm K . 2R RK,
TKEE SR E R . AR TR 7K IR S Aol FE a1 TR
BT 451

2 IZHIE

TR 358) FF A2 IUAMAE £ Xof o A i B A 2 . A T 56
Hth ok, 513 TE B BRIl s oLty
A SR 2T, R JE AU % D 4t
AR, XFTFZ A [ (4 ff B2 HEAT RO R B, 200 S,
W T B SR R A BRI DLV E T, RS UE . mAL
FEH i A 2 ITZ IR S | e T i DX
SEmh 10 RR AP 2 TFZE TACRIRT, ASPRE, B
FEAR Gy F 1 S5 )

3 BMIREREREER
3.1 it THER

X R ARAP 2 T2 X bt T8 1 R AT AR, B
FEFFAZ X S 5% B — ik — B 1) il Tl T8, T8
WP + A 7 %638 A& AT A KR 5. 0m x
5.0m M, ShEEEINLE TR 5], Bk B
BEAE L

T NHUARPLEE R R R AR BUAR i Bl . A SCrh
TEFH A K 3RS R 4PRO +2.0 B 6 A ML, Har, J5.
A AR A RS S Bk AR AL A g — 1k
B 450, JF HARIEMI A AR L AE B A T 9 AH DL FE Y
L4 g%, ERGBITHT, XAHPLZREMf . g A A5 i
ARt DARRAIR AT 0 Tl e
3.2 T ABL LA E

AR T A P A ek 0 A WA A R o 1 G
FRFTAE, ARG MR ROR B — o B 2 BE R 3
W, BUZMERPRBUEAR, o LARb— iy 2k
BRI IE S AR o ASC s T T A DL R g 34T
R, CRATHEE R, PLEBARHA A, A
HR M AR S R Z R T2 T
CRATH LS, BIRURE R A ROR R Mﬂ
B AR DIT GS Pro Hi i 5 iR (iPad) 3

it THA

Construction Technology

T, HuiH o B SRR o RS 55 AR X 6 v i
W —E L IOC B, MBI RIS ] & 60% |
ft e B 90% , SEBR RATH, A AHLAR 48 £ i
FRHEAY A bR 5 F BIE T I RE . A SR LB
AT RIBE R 40m, RATHEE R Sm/s (WL T, K2),

A

1T
il

E1 ZTANBENEARERSE

B2 X AHMmEIEIT
3.3 MBS R

MR =HEROR S, R R M=
(75 FARBOHZ IR A I 8 A, %Aﬂﬁ%%w

RS, AT AR S, SR kG
BiE (WE3),
T AT B R AR X DY ] B P A i

TR AR AR, TR0, K 2 FR 0
BARHANARN T [l — bR R G, XRE O RE$
ARG, SCRE T (A X b o BB I A 4 ) A
BUFIESHEAR (DOM) | BUrF s fefidl (DEM) | %
FRIEBER (DSM) AR,

25



il TH A

Construction Technology

3 ANBGEFREE

3.4 AREEE TR

MBS e G, 7 B S B 5 e A
P b B T Pixd Dmapper &b BRER A 1 = 4k 45 7Y
KARAEHE, 45 DOM, DSM (%% DEM) , (¥ sis
SR
3.4.1 HEHE

FERAMLA M, R Wif . e, TR
BESRE, BOTRGE, BRNIEWE, BRani®
S5 TR AT AN B PR, T E
R
3.4.2 FZmE

SR TG E XIR IE A 22 0 vk, HRR AR J
SEXT Iz PR RN [ T B A5 2 A B gk A 78 22, Xt
18R 19 POS % 2555040 5 7 i i A A 40 1 508 a0 A7 B
G2, TGRS =R, #ar S 4ERia
HEAT R AR R IR
3.5 SEmPEEfL

AL P F I ST ey s 4%, R e %
MR, d A, P, Wi, g,
YEFIERNIIRAERE, SRE . 400 i 80 i i =4k K
AR SN I I
3.6 BEAEIL

BEOIHUR A B L, RLE . R shil
B, HER AN G1F8 S ERAE TR 20 4 2 A 0 o i 2R
TR BEEIVRE . BRI R b AT i T R 4
TRUESR B RS AEERCS RIF. X FRAH%E A

26

HYRG LRBEEIR, Si—sfEfrmakim, S BT AT
HE (LA 4)

-

E4 gEalstal

3.7 WK

FEFFFZSE UG, R P A vl SO 142 v 1 A7 4 T G
N, W SR P R DR T LR TR ) BE R R F S,
A5 WTTET SR E] BEAS KT 2m,, X 0 e DX 90 R O
PIRTFAZ LRI 4650 A5 (WL S) o ek, B
TRYE, FHEYE 2. 3em, /NI FLVFAY 15em,
HRAE CKFNK L TRE B E TRE it T 5 fek B ST A v
—— AT TAEY (SL631—2012) , Hifi s X AR
JRIFIZ FEW KR S A, Bk
RARHE (WK 6),

6 HRWKE



Al (520500

pEKEE RS

No.4(TOTAL No.205)

20224F4 H

China Water Power & Electrification Apr.. 2022

VOt B A T, HE AP Ul P B i T gl

DOI. 10.16617/j.cnki.11-56543/TK. 2022.04.07

bR 72 SEE B XUE W EE R 7K
it T AR5

Atk 4
(F4%TN\REFAERITRAERAG, KZ 300459)

[ E] XEULRBEAMTEANT R, TE4AEBERTATRTR T2 SHEE BT RF bR, 72 5#
MFEABRTETHEE, THEAR, Ak, HA, S6FRAGHTENL, BERREEREREE Y TR
M, BEWEAMT, RARNEELSR. 2V HERTH, RARETALURE, WRFET HEUHFER
Hii TRELL,
[E@iA) bREAF; 72 B8, ERMEE; BA; 3%

FESES . U4

XkkRIRAS: B XERS: 1673-8241 (2022) 04-027-07

Research on Deep Water Construction Technology of Large Double-arm
Steel Cofferdam for No. 72 Pier in Beichen Super Major Bridge

ZHU Chuanqi
(The Fifth Engineering Co., Lid., of China Railway 18th Bureau Group, Tianjin 300459, China)

Abstract: Beichen Super Major Bridge Project is adopted as the background in the paper. The construction of No. 72 pier
cofferdam across Qinglong Bay Jianhe River Reach is discussed mainly. No. 72 Pier is located in the main river of Jianhe
River in Qinglong Bay. The river is characterized by deep water, large flow and rapid speed. The construction situation on
site is considered comprehensively. The self-floating structure of bottomless double-arm steel cofferdam is adopted. The
whole section is processed as a whole. The steel cofferdam is assembled and installed in blocks and sections. Finally, the
expected results are achieved. The study can accumulate experience for similar bridge construction projects.

Key words: Beichen Super Major Bridge; No. 72 pier; large steel cofferdam; deep water; assembly
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Research on Swing Measuring and Adjusting System based on
Hydroelectric Generating Unit Turning Gear

ZHONG Xiangxin, QIAO Zhiyuan, TAN Xiaoping
( Guangdong Yuantian Engineering Co., Lid., Guangzhou 511340, China)

Abstract: A set of hydroelectric generating unit axis swing measuring and adjusting system is designed in the paper based
on LabVIEW programming language combined with high precision sensor in the paper in order to keep the unit axis swing
within the allowable range during the installation overhaul process of thehydroelectric generating unit aiming at the defects of
traditional turning gear method, namely time-consuming, power-consuming, low accuracy, low efficiency, etc. It is used
for automatically calculating the full swing and net swing of the hydroelectric generating unit axis, and the axis adjustment
suggestions are given. The system has the characteristics of high precision, strong accuracy, time saving and labor saving
during the unit actual turning gear process. Automatic measurement of the hydropower unit and axis adjustment calculation
can be better realized.

Key words: hydropower unit axis; swing measurement; swing measuring and adjustment system
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Study on Application of Flexible Spray Layer in Anchoring Shotcrete
Supporting Water Conveyance Tunnel Project

LI Shuxian
( Shenyang Baofeng Construction Engineering Co., Lid., Shenyang 110000, China)

Abstract: The flexible spray layer material has the advantages of low rebound rate, fast hardening rate, excellent crack
resistance, etc. which can meet the requirements of large deformation support of water conveyance tunnels. Lijin Reservoir
Project is adopted as the background in the paper to discuss the application of flexible spray layer in the anchoring shotcrete
supporting water conveyance tunnel project. The optimal mix proportion scheme of the flexible spray layer is given according
to the test results. It is suggested that support should be implemented 8h after excavation, and the spray layer thickness of
10 cm should be adopted.

Key words: flexible spray layer; water conveyance tunnel; supporting time; spray layer thickness
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Underwater Multi-beam Sounding Detection and Analysis of River
Scouring Damage in Hydropower Station

HUA Chaofeng
( GuizhouWujiangdu Power Plant of GuizhouWujiang Hydropower Development Co., Lid., Zunyi 563002, China)

Abstract: Multi-beam sounding detection technology is adopted in the paper for high quality underwater full coverage
topography detection in order to accurately grasp the existing state of downstream river channel and both bank slopes of
power generation tail water of Wujiangdu Hydropower Station, thereby obtaining high accuracy and high-resolution
underwater topography detection data, finding out the scouring damage degree atthe bottom of the river channel , the impact
area and depth of the scouring pit. The results show that there are three scouring pits in the downstream area of the power
generation tail water. Although the area and depth of the scouring pits are increased compared with that in 1994, no
scouring phenomenon is found in the interface between mountain and river bed, and the slope on both sides is not affected
basically. Multi-beam sounding can be applied for obtaining detailed scour wear detection data and accurately judging the
extent of scouring pit and damage degree. It can provide reference for similar underwater scouringdamage analysis.

Key words: underwater measurement; multi-beam sounding; scouring; Wujiangdu Hydropower Station
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Stability Analysis of Large Rock Landslide in Reservoir Area
under Different Working Conditions

NI Ming, BAO Shoulin, HAO Chao
( Powerchina Sinohydro Bureau 10 Co., Lid., Chengdu 610037, China)

Abstract: TM landslide is located in Batang Hydropower Station reservoir area in the upper reaches of Jinsha River. The
maximum relative height difference reaches 700m, and it belongs to a large rock landslide. The stability of TM landslide
under four working conditions of natural working condition, earthquake working condition, rainfall working condition and
water storage working condition is evaluated and analyzed based on field exploration + numerical simulation in the paper.
The results show that the stability coefficient of TM landslide reaches 1. 42 under natural conditions. It has sufficient safety
reserve and no instability damage. The landslide can still maintain stable state under two unfavorable conditions of
earthquake and rainfall. The stability coefficient of landslide is decreased gradually, and the failure probability is increased
gradually with the rise of water storage level. The stability coefficient is less than 1, and the failure probability reaches
78.15% when the water storage level reaches 2550m, and it indicates that it is very likely to produce instability failure of
landslide.

Key words: Batang Hydropower Station; rock landslide; stability; working condition
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Study on Manual Comparison Method of Safety Monitoring Automation
System of South-to-North Water Diversion Project

BIAN Chao, WANG Lulu
( South-to-North Water Diversion Project Middle Line Information Technology Co., Lid., Beijing 100038, China)

Abstract: The middle line of South-to-North Water Diversion Project is adopted as an example in the paper to study the
feasibility method of manual comparison of safety monitoring. The manual comparison data of safety monitoring automation
system of Laizhuo Management Office is selected as the research object under the premise of ensuring real and effective data
collection. Since the variance analysis method is revised in “ Technical Specification for Automation of Dam Safety
Monitoring ( DL/T 5211—2019)”, it is necessary to further discuss the variance analysis method and precision index
method involved in manual comparison measurement of the safety monitoring automatic system of South-to-North Water
Diversion Project. The results show that the accuracy index method is still suitable for the project, and the variance analysis
method has defects in different categories.

Key words: automatic system; manual comparison; variance analysis method; precision index method
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Analysis on Influence of Ecological Discharge of Small Hydropower Station

on Power Generation and Discussion of Compensation Mechanism

HE Xianjin, GAO Xiaohui
(Handan Design and Research Institute of Water Conservancy and Hydropower, Handan 056000, China)

Abstract: The ecological discharge of the dehydration reduction section of the small hydropower station and corresponding
guarantee measures to ensure the ecological discharge can alleviate the adverse influence of the small hydropower station on
the ecological environment to a certain extent. However, the power generation of the hydropower station is also affected.
The generating capacity lost due to ecological discharge of small hydropower stations in a generation cycle is quantitatively
analyzed in the paper. Compensation and incentive measures such as ecological electricity price, annual quota fund and
ecological power generation reward and other aspects are explored to promote sustainable and green development of small
hydropower stations.

Key words: small hydropower station; ecological flow; influence analysis; compensation mechanism
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Discussion on Test Method of Sulfate Corrosion Resistance of
National Standard GB/T 50082—2009

PAN Yiwei, LI Shoutong, ZHANG Zhenzhou
( Construction Management and Quality Safety Center, Ministry of Water Resources, Beijing 100038, China)

Abstract: The sulfate corrosion test method regulated in the national standard “Standard for Test Methods of Long-term
Performance and Durability of Ordinary Concrete” ( GB/T 50082—2009 ) has some unreasonable points. The problems
existing in the practice of sulfate corrosion resistance test method specified in “Standard test Method for Long-term
Performance and Durability of Ordinary Concrete” ( GB/T 50082—2009) are analyzed in the paper, the problems include
specimen soaking method, drying temperature, soaking and drying time, etc. Suggestions are proposed in order to solve the
above problems on the basis of comprehensive relevant literature and research results. It is used as the reference during
standard revision.

Key words: standard; sulfate corrosion; test method; temperature humidity
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Application Analysis of BIM Technology in Building Electrical Design

XU Handian
(Zhejiang Bugian Consiruction Engineering Co., Lid., Hangzhou 311700, China)

Abstract: The overall requirement of people on electrical design is gradually improved with the speeding up of
industrialization process in recent years. The BIM technology has been widely applied in electrical design of construction
engineering under the background. Meanwhile, people begin to realize the value of applying BIM technology in architectural
design, thereby further promoting the healthy and sustainable development of building electrical industry. The application of
BIM technology in building electrical design is discussed and analyzed based on practical work experience in order to
improve the effect of building electrical design. It is believed that the application of BIM technology in building electrical
design need to pay attention to the accurate control of information transmission, measurement and layout. The application
link and process of BIM technology in building electrical design are also indicated in the paper on the basis. It is expected
that the paper can provide reference for related research.

Key words: BIM technology; building electrical ; electrical equipment
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