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Analysis on Monitoring Results of Seepage during Initial Impoundment and
Operation Period of Concrete Arch Dam in Cold Region

LI Xiuwen', ZHAO Xiangbo’, WANG Jian®
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Xinjiang Eerqisi River Investment and Development Group Co., Lid., Urumgi 830000, China)

Abstract: The seepage safety of the dam can not be fully controlled under the action of water load after the concrete arch
dam is impounded. The changes of dam foundation uplift pressure, dam body seepage, seepage around the dam and leakage
are analyzed according to the dam seepage monitoring results during the initial impoundment-operation period in order to
master the seepage state of the concrete arch dam in severe cold area. The results show that the seepage pressure of some
monitoring points are abnormal due to large temperature control difficulty in cold area. The integral safe operation of the
dam is not affected. The reduction coefficient of seepage pressure behind the curtain meets the design requirements. The

seepage pressure law of the dam is basically reasonable. The change of seepage around the dam is small. The leakage is far
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less than the empirical value. The seepage change of the dam during the initial storage-operation period conforms to the

general cognitive law. The dam seepage is in a safe state.

Key words: concrete arch dam; seepage; safety monitoring; analysis
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Application of Distributor and Belt Conveyor in Concrete Construction of
Power Station Water Inlet

LI Peifeng, ZHAO Bin
(Betjing Co., Lid. of China Water Resources and Hydropower Construction Engineering Consulting ,
Beijing 100024, China)

Abstract: Distributor + belt conveyor for concrete pouring have been widely used in mass concrete construction in water
conservancy and hydropower projects. The actual pouring strength of mobile tower crane + hanging tank and distributor +
belt machine is compared and analyzed in the paper. The results show that the strengthen of the distributor and belt
machine is much higher than the tower machine + hanging tank pouring on the one hand, the construction time is greatly
saved, which is less affected by the natural environment. The conveying capacity is higher, which can be arbitrarily
expanded, which can also be rotated for 360°. The range of application is wide.

Key words: distributor; belt conveyor; concrete; application
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Analysis of Water Supply System Transformation in Huai’an No. 1
Pumping Station

WU Chunhui, ZHU Huaiming, ZHONG Ziye
(Jiangsu Province Main Irrigation Canal Management Agency, Huai’an 223200, China)

Abstract: Water supply system is very important for the operation of pump station units. In the renovation of the water
supply system of Huai’an No. I Pumping Station, the circulating cooling system was adopted, and the temperature of the
circulating water was controlled by the bush cooler, which achieved the purpose of cooling the upper and lower oil cylinders
of the unit and ensured the safer and more reliable operation of the unit.

Key words: pumping station; water supply system; transform
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Construction Scheme and Drainage Design Practice of Staged Cofferdam for
Baihe Inverted Siphon Flood Control and Reinforcement Project in the
Middle Route of South-To-North Water Transfer Project

XIANG Delin', QU Xingliang *
(1. Canalhead Branch, Middle Line of China South-To-North Water Transfer Group Co., Lid.,
Nanyang 473000, China;
2. Henan Branch, Middle Line of China South-To-North Water Diversion Group Co., Lid.,
Pingdingshan 467000, China)

Abstract: In this paper, the cofferdam construction scheme, the calculation of cofferdam drainage capacity and the layout
method of drainage pump are introduced. The reasonable construction of cofferdam by stages and the layout of drainage
pump ensure the construction progress and engineering quality of diversion project, thus laying a foundation for the smooth
implementation of Baihelnverted Siphon Flood Control and Reinforcement Project, which can provide reference for the
cofferdam design and drainage layout of similar projects.

Key words: middle route of South-to-North Water Transfer Project; inverted siphon; cofferdam; plan
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Study on Reinforcement Construction Technology of Seawall Toe

GONG Baojun, ZHAN Yangjie
(Zhejiang First Hydro & Power Construction Group Co., Lid., Hangzhou 310051, China)

Abstract: Qiantang River is a world-famous estuary with strong tide, and the reinforcement of underwater dike foundation is
one of the important and practical measures for seawall to resist the impact of strong tide. Through the research of seawall
upgrading and reinforcement project in Wenyan section of XijiangPond in Qiantang River, the author has formed a dike toe

reinforcement construction technology combining sand rib soft row, sand bag cushion, concrete prefabricated hinge row,

riprap and alloy steel net bag, which can provide reference for similar projects in the future.

Key words: dike toe; sand rib soft row; sand bag cushion; prefabricated hinge row; riprap
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Research on Applicability of TRD Construction Method in
Embankment Projects of Dongting Lake Area

BIN Bin', WANG Daoyong’, FENG Zhibing’
(1. Hunan Hongyu Engineering Group Co., Lid., Changsha 410117, China;
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Abstract: The trench cutting re-mixing deep wall method (TRD) belongs to a novel waterproof curtain construction method
which is suitable for wide strata range, excellent wall quality and strong continuity. The applicability of equal thickness
cement-soil continuous wall constructed by TRD method, etc. in embankment project is studied by field test in the paper.
The strength, impermeability, uniformity and integrity of cement-soil wall are evaluated by drilling core, water injection
test, ultimate water pressure test, etc. The results show that TRD construction method can be used for seepage control
treatment of embankment project. The diaphragm wall after construction has excellent uniformity and integrity, but its
strength and seepage resistance need to be further improved.

Key words: TRD construction method ; embankment project; seepage control treatment
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Construction Technology and Quality Control of Rotary Excavation
Bored Pile in Karst Area

LIU Xinfang
(The Fourth Engineering Co., Lid., of China Railway 18th Bureau Group, Tianjin 300350, China)

Abstract: It is difficult for rotary excavation bored cast-in-place piles to effectively form holes during regional rotary
excavation bored pile construction due to special karst geological reasons. The common quality faults and construction
problems in the actual construction process are analyzed based on the practice of Hongguang Road Project in Nanning,
Guangxi Province in the paper. The measures to avoid the common quality faults and solve the construction problems are
summarized. The practice proves that the solidification of cement soil from bottom to top according to the actual height of
the cavern is very effective for non-filled, soft plastic soil filled and semi-filled caverns. The “cement slurry - sodium
silicate” double liquid grouting technology has excellent effect aiming at the cavern with high groundwater level.

Key words: karst area; rotary drilling rig; construction technology
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K Z AW REFELEY, XEAEAKEKNM2015—2019 EF B EN44E, RATHRE, S4EME., 27 HE.
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FESES: TV69S. 1 XEkERIRAS . B XEHS. 1673-8241 (2022) 07-039-08

Deformation Monitoring and Safety Analysis of Fushui Reservoir Dam

ZHANG Feng', FU Jie', CHEN Guoyuan®
(1. Hubei Provincial Water Resources Department, Wuhan 430071, China;
2. Hubei Fushui Reservoir Management Bureau, Huangshi 435200, China)

Abstract: Fushui Reservoir is a large (1) reservoir, which has been in operation for nearly 57 years. In order to
understand the dam operation, it is necessary to analyze the dam deformation monitoring data and evaluate the dam safety.
In this paper, the deformation monitoring data of Fushui Reservoir Dam from 2015 to 2019 are comprehensively analyzed by
means of hydrograph, eigenvalue, distribution map and settlement rate. The results show that the displacement of the dam
body is obviously affected by the dam height, which shows that the displacement in the middle of the dam body is larger
than that at both ends. Each measuring point deforms to the downstream when the reservoir water level is high, and then to
the upstream after the reservoir water level drops. The deformation of the measuring point located at the upper reaches of the
dam body and at the top of the dam is greater than that of the downstream measuring point. The vertical displacement
mainly changes in the direction of continuous decline, and the average settlement rate is in the order of 10 *mm/d. There
is no abnormal phenomenon that is obviously unfavorable to the dam safety, and the dam behavior is basically normal,
which provides a scientific reference for the later safe operation and management of fushui reservoir dam.

Key words: Fushui Reservoir Dam; horizontal displacement; vertical displacement; sedimentation rate
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Application of Cutoff Wall Reinforcement Technology in Zhaoshandu
Water Diversion Project

ZHANG Wei', LI Weiqing’, LIU Kongying’
(1. Wenzhou Water Conservancy Construction Management Center, Wenzhou 325000, China;
2. Hangzhou River and Rural Water Conservancy Management Service Center, Hangzhou 310014, China;
3. Zhejiang Tongji Vocational College of Science and Technology, Hangzhou 311231, China)

Abstract: The reinforcement technology of cutoff wall is an important measure to ensure the safety of water conservancy
projects. Zhaoshandu Water Diversion Project is adopted as an example. The defects of the cutoff wall are analyzed. The
reinforcement principles are discussed. Appropriate reinforcement and strengthening schemes are screened. Related
performance of grouting materials are mainly tested and studied. Characteristics and construction requirements of different
materials are combined to propose suitable grouting materials and construction technology requirements, thereby providing
reference for risk removal and reinforcement of similar water conservancy projects.

Key words: concrete dam; grouting; risk removal and reinforcement; cutoff wall
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Application of Automation System in Gantang Ship Lock Construction
Project of North Canal

YAO Qianya, YAO Yongkuan, WEI Qiang

( Beijing Golden River Water Resources &Hydropower Construction Group Co., Lid., Beijing 102206, China)

Abstract: The North Canal Gantang Ship Lock is positioned as a tourist lock. The ship lock automation system is
interconnected with the intelligent management platform through subsystems such as monitoring, video broadcasting and
navigation guidance, etc. in order to realize scientific management and scheduling of the ship lock, reduce the waiting time
for ship to pass the lock, improve tourist experience, improve management level, and facilitate maintenance. Modern high-
tech means such as the 5th generation mobile communication network, internet of things and big data, etc. are utilized to
realize safe, efficient and intelligent operation of the ship lock as well as operation environment for the intelligent operation
of the ship.

Key words: ship lock; automation; internet of things; big data
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Fund Management during Construction Period of Yulong Hydropower
Station based on Value Orientation

WANG Bianxi
( China Gezhouba Group Co., Ltd., Wuhan 430000, China)

Abstract: The fund management method of realizing value investment idea is summarized in order to play the value creation
role of fund management based on fund management practice during construction period of Yulong Hydropower Station,
namely the project investment value and financing feature are enhanced through diversified capital investment channels. The
cost of debt capital is decreased through market-oriented syndicated loan formation. Cash flow roll management and capital
budget management are followed to enhance the matching degree of investment and financing, thereby strengthening
investment control, and preventing excessive risks. Fund guarantee, cost control and investment value are unified for fund
management during construction of Yulong Hydropower Station through a series of measures. Practice path is provided for
fund management of water conservancy project construction period.

Key words: hydropower station; franchise; construction period; fund management; project financing

Wieks H 1. 20220527
TEH A FHE (1987—), B, AR, &0, FENFEARFIKE | Brbeliisanys g T,

60



jeab o) gl

Construction & Management

K e S AT M M DX e AR R i B
TR LA A A K . FEREAN KON Tt &
HAELRE R, X 22 i 6 e i AT DX A 5 oK 1)
A (R E R SR BT AL R | GE T TR ORI A A
HAEEEZL, Elekluih T5K (2) BTHE,
IR g T 5 4 T A A 30, e R I 233, 5m, 3
Y AR, M S | KR e R
Y. SRR ESY) Kol miiesy, TRERRAR
X RIE L I, RORHL VR IREE R AT Bk
S IR MRURRAE il TR T 96
NH o MRER LR R S5 R, I 2021 4F— B
A%, F e Ko S5 78,13 /27T, Hopgt
DR ALR 2. 11 4200, T H R AR 2B B
i, BANER—zE—F (BOT) Jia, HISLb
UG A THERRE AL A, AAt A TEN R
S SPV AR, AETHH SRR it @i, B
Higp, FEVREE IS 0 H B A AU ST
A4 SEHE LA BB 48 E B HABHLI

ARIGITE ATAT PR 58 Lo 0 20 Bt B B el R 2 5%
VRO AN 55 WA, ORI A SRR ARG, AR
PR, WS A AP RE ) SR DR RE 1 8025 . ML BEA
TME, FARKRE & E A 58088 — R,
SO A B IREG RS, MBS MR
ek, AREHR R B A BTl as HAR, AL BA T
PR RE ) R ITE B LRE D | i T4 ZURE
Ji. BENEEREARE S WA BRI, X LEhE
TAEARE, HAME, BHEE—2, RE&RFHHS
WATT IO EATERE S, A SO BN BT 448 A £
JE, RABE RS BRI, b ek o
BN E AN EQERE ), A BN BRI R
PRI H A 1 B A PR R SRR

1 MAREZTH

BRI R R A R L, — 2 RESTH
RET MU - $22 6] 6 PR 9 SR, sk A R R 45 98 5 [
WHERFREBOEX M A2 —; ZRXTIH

op
&
0E

PEEAPCEMEAE, AR T RSk T A s 1k
WIS fot, SeAURr, 29 LRL S SE AT &
AT A, RIS REAR DAy o1 55 Rl B IR 7 st 428 3t

EE
e

o B O
HOE
wOEs
T om
[1]
hout
&

&
oF
=
i
i
o=
=i
E
@
T
e
>
=

i
N

CRIRIERE ) TR BN SR B
SR R B SR T K L e AT
W BT Rl T SR TEHEAT TR0 R, 7R St 5 58 2 il
Or Bt — L W T REGEIRE, RIS R A R E
MBI 2 A A A PR S < T A R 0 B
AN, BRI Zon B M ke 1 I W 55 PR AN R
ZEINE, ER T H RN, RS IR REAR
S50 g MR RE R B e e b e i 5 BORF U BT g B
AEEAE,

L1 A B Je U A 18058 5 Ak B

FI KR FTTE R AT DX, kb 3% e i 34 1 b
B, TR, KA TR KB IERLLR
BRERATHE SR RINIVET R . RIRE, R X 2
VESR R & 0 B 3 Bt TR B2 351X, e We#L
BREER A B e /K LB I H S35 ke al F Y B, B it
Hb 7 VI PP B ARG 4 B e FOUBE A 5 % S A
/I S ARTNE il 105 NII/AE R N S 1
59, RET RGN b R BTG, P B
HRETS IS 8l BB IK

S 2075571, EIKRuE I RS A O] v g
PR NG WA BE 8, 290501 H B H%m 2/3,
ON S RISRVER R WA S AL L E bl K2 E Sk /1]
VE RN GEIRAE | SRR ST R 55 L 4 BE ) B E
T IRSA AR
L2 R BEFCRIIAR H 5%

TEAP BN P AT LIIR B, LR R E BT
A A Bl T K FR 3l A LT B9 3L — MR, g R T
FEFHWITBON 2FEE | WATBUr Ryt 5IAMtS
WAGZITA, EIoKR s T IO s, 2
TER A%, 5 WO v S e 3% S A A A
Bk, ARBUN 55 K Z RN EE, ATt
£, R BL6TT Rl BTRE 25 AT B ARk By ik

61



jisbackcsil

Construction & Management

FNRE S LA S AR BRI RE ), e K sl i
s LA A L A IE R K AR, DA DRAIE R i A 7 AR
I FHK R AT A 2K, BRI R A IR
MORIE” fsfriat, SR pLe A me Bt e v o m
BETT I b SR BERE I | 2 PRI ME LU S Y R

R RIE , B K R U R IR R
BAGIAFL A, B T RCE W G R, g
ek SR N S U N R 0 e X (7))
BOMRRVE 28 5 B, A S A J7 1A 58 95 S e 5 %
G, BAAREARBOR AP I bk, 2 RE f v R
T T I B e R, S I B R AR TR S
TRER BB RE, B T BUN . AR BEARTr . SRl
., 2t AR 207 I
L3 AP A e 57

RS Hh SR FUARE A [ 5 9 )™ B B % < A 55 B
R SR i FEE AR R A e 10 1 9 AR < ok A 1 7 A S AL
S, KR H SR G By R gy, — 6
Ir AL S GEAR I F B T AR BT 20% 1Y LB LA A
AR BTAITE, o5 — o R P B N B E A
HBIBE R IR A G AT T LU R, T K AL
GERR IR L 1, 33X b B B 4 U A 4 i Bt
JraX, BRI T BUN J7 XA 2 BEA T BT RE I A XU
PR EOR, WK TRA G B, X6 R0 H B
G TSR RE ) AR T HEARH]

F1 ERKBIFEREAME

F 5 [l B it/ %
1 ARG 86. 69
1.1 Hh R T PN BB RN ) 66. 48
1.2 HaRA T BN 20. 21
2 IR OLEES Ef/ N 13.31
& it 100

2 [EEDIE TR A

AR IE VR S, A PR AR5 Rl T AR S 10 H
I EAE B SCHE 0 e TR B A | 3
JEPR . SRR G AR A, R RTE S . IR

62

(G R N iw L A S iRV S A & LAt TN ¢ ]
K, IR EAT G A AR B | R AR RT L Rl IR
PR S B . R K s FE I, 45 AR
Fge G oK, ARG T 010 H BF 307 2B 340
I, £ B AT I B, AN AR AR T 2 A R
R PRI B 9y 24 BT T
2.1 AR A EER

Elek s G, BEREmELR, e
weRE, WHEE, WA BRSSP
W, A HRA R 45T T H AT SR R, Sl
PR AR Ay, AT U 5 4 Rl B LAA) 76 R0 1) F ) PN R A5
WIPEAL S, SR AIKA R LPR1Y-80BP, [R] % H
P FE A HE I B AR, T E S ) A5 A R R
OB IR, MRS AT T A TESRLHL
PRI RAR S, S A B L T 1R S 4

X A PR A 1 0 2 A B I K A R/ 227 0
ki, ) J 0 Gk BE AN S 4B K gy, RS2
WGBSR b G, B S A W SRR RS, T R
CHIIMET, BT AT, AR
TATE AT R S ASAE Ak v 2 R A 25 R IR 25
A 5 OGRS W B T B o A LA
SR GE SRR 45 A i ) DRk o B A A T
PUE e, ATREA S I H B ok — e B A, S
WA 45 XU N0 4 AR A -, 6 00 D R 3R DT
Ji, SFEAETWAMERWITE , N5 %% &SI
MR, 3RS 55 XU AR XU
2.2 FEATH RIS A

R B D R A I 4 S 0l e AR S B |
HOCHER IR, A R I 55 AT AF4 i 48 0 i 25 1Y
TETB, E KA R R TE GoR | BEAR R %L
A AR AR, PR B IR IR 45 B B AR SR AL T
IR — 5 FREE— S R HRs—
M FIREFIERE— s WS ERT S — 8 <A
— 7 ik, RURRIRE A ], HEsh E g
NRIAEH], FEAL 23 BEA 7 A B B it sl PR AE SRCHRL AR
IXLABH [ B is 5 e 0 B AR s e, s

=
sk
e

N
—2

=l

-

e



feab oy gl

Construction & Management

LPR5Y-130BP [ GE3CH] 1 10 4ERY SERR I, 254
FEHAD ISR RGOS, 0 H B 3OR 3 ]
R A NI R 1.37% , R4E T BT
WA EVEH
2.2.1 RAAMANRB BRI LA

MR R T M AR 2 0 R il 9 IR 22 1 1
BB AR, NI H A SRR H r L, ARG
I R e S BRI A, LA RE AT )
ISR . 78 T oK B s R 2 8 T B AL S AR Ty
SR B, W45 A\ 5% 3 sl R b4 A LA 2R 1 T4 A
W, RME KGR PERCR R, AR T 7
PREER, WO TAETCAE R BT T T 3Ak, 5 H
B, TH A FREATIHEA SR R 2 R4
ARG BEA T IE AT R A, A mLAG 8 6% AR 418 17 300 %
5L i BRSO R S E WAL, N2 T R
) 95 38 AR RIS R AR
2.2.2 REFTARAEWS, EERTaME

K L 0 55 TF A 3 2 R s S R T G LA
FAGVEAL , LT H Al B by ok T AN M, ok
AR 9 5 vk 2 — AR e A i A A T AR A5 55
A, S R AR S R G R AN R T T
R RS E KRN T S 1T
W g A RO R ARBRRE J) . T IROK F s A S R
H, KIMFEMNRIEIRFMZ—, BEESRAR,
ML g Skl o =X, KR H i 5EA 4 LBy

s

it

20% , ZERWHARITISRIECE . E e K B uh I H 4 )
3 rh S TR N BT E AR B, AR FE SR A 0 BT
ARG BRI | MBS EASINERR A, R
W B R h sV E IS — ROV 2, e
SRR B AR B ¢ 4 T LASR F B AR 4 T A O i
FT4eHE, SEF G, 0K F ol 4 B (1 v e I B 5%
SVENTEH BEAR SN RTZ —, Bl S RA I H
Bt R4 R LA B 86. 69% , X 4 Rl LAY
BOROEFREM S Ty, 0 75 H B RGBT
WHRETT

2.2.3 EHEHLATFHARG—

FESERRGE UL R TE TR | Al Rl e
SRAGHTHR T, T H A VRS ML — K AT AT
NERTSAT R . B iR A AL 22 () i 52 41, AR
FI H AR AR 1 2R B A R 5% 250, B ORI H il
VERE A A FA R, ATl R iR
FEACFAES I E R T AR, AR TR TAER
JGAFJE , E JeK s 78 T U sl TAERTHE T
G TR 58, W T AU A R
I MEASMESEERR, JF LA i bR 1B Xk
KB RAL, TEHEBERT R, AR 4 Rl T 2
PAT, BESE SR PN A RS —, 8T RAF
R S, BN T RAFRAR B IER R, AR
YRR A BIBEE T LA, 3T R ek AL 3 45 Al
e bR I B R AT A R DL 2

il % e
\

F2 HKETEFEREAM T EREE
‘ WOESCRE | AtERE | MEEE | MEFE | EEEL | HEHE | WERS . i
%&%;’;E 4) (B) ©) D) (E) (F) © At (H) | SEERESREE (K)
10% 5% 20% 30% 5% 10% 20% 100% IEifE LR (M)
AT 1 Al Bl C1 D1 E1 F1 Gl H1 M1 =Hl xK
AT 2 A2 B2 2 D2 E2 ] 62 H2 M2 =H2xK
AT 3 A3 B3 c3 D3 E3 F3 G3 H3 M3 =H3 xK
1T 4 A4 B4 4 D4 E4 F4 G4 H4 M4 = HA x K
AT S AS B5 cs D5 E5 F5 G5 H5 M5 =H5 xK
W17 6 A6 B6 c6 D6 E6 F6 G6 H6 M6 = H6 x K
& it 100% 100% 100% 100% 100% 100% 100% 100% K

L HL=A1 x10% + Bl x5% +C1 x20% + D1 x30% +E1 x5% + F1 x10% + Gl x20% ,

H2. H3, HA. H5. H6 DIIt2SHE,

2. R A BE KA ] AR A i T bR 2 Rl O o) E AR AT B A

63



jisbackcsil

Construction & Management

2.2.4 A ABEMEZ

U REE B R 5 WP RS BOR | XR %1
R W BCBCR RN G TR A R B I 4% B ok
THLE, F IR R TS R H G S
“RRGAVE | BRAPORTT SRS A BB X, AR
BRAT E SR | ROV H SR PRE I H 35 H Hi kb
VHHB A X, SR BEVERRRTT & . IR 23 A e
XA i, MHEORBOR . B &, SRl
) 2 BT — R RO, A BRI 7 A 4 1t
TRWEAE, NEREBR SRR, g E o E B
A6 AR AR S BRI R SRy, — B3 DA 1 T BB SR
LS BRI, RIS AT BN, AR 4l
A AT HEYE, b E KRR EE T R 4o Rl
EIREE

3 adEdenEE

P A BRI A B B R, R BRI
EEAYE RUMZ KL, RIBE S DL A B TR AU
LR, T 45 B A i e 2 e B v O S
PG A PR bR R PR s S B RV B, 2D
PERUIVE, MRBE s ERe, FE 2 % S AR ReR
aE . B B R W e WU B, RIS
PUA g AR R E, B OR U ST B K
B TR R TR
3.1 BEmEshE

Oy RS T A ) A AR BE B TR, G B AL
fit PR BT A, W 605F B R S Rk, AR
FUR ST, W55 a2 A AF BE ST . 22
RSP St B AT Rt R h % a2 HET
R, #Sk gl T B K B G R, IR
SUIARAESL, RSP B, WY AF AR AR T 64T T
P, A FNABR T LI AL, B EB
T FVE B S T B, B RO, W55
"] A BE AR A S PR 0 04 Ui i R AT I R AB I
TGRS B i i 3 . B4 il i SR A AR B AE
TE U BT B B R B B 2k, 98 4 ok ey 00

64

A8, REl—H TR, ua B iR flarie
FIE, AR TERr, WARBTRA, SCHBIL
i, BB SRR s s 1, B
Gl R WRER RS EE M TRz —, il
2 ) R <5z L SR BRI S BRI F A B A N (LB, o A
BEXS oA, BEAS K BB ML (i, Pk
BRI T R

18
16
14
12
10

8

HamRIACT
& %

(=D ST S =)

0
SEVAE SR2AE GE34F SRAGE SRSTE LR6ME IRTAE GRS

= TR —— B
E1 FErKBHZZHEEREEK

3.2 BamWHE S

WA 95 F8 I 7 RSSO0 00 e R ) R b, 2 o 4
JEGE G BUA, TERUT EERTRCTRI, NAERERaAE
PRI  FEARREIIE] A, i T AR A B 5 2 i il
HARR R R RI A FERE iRl SR v G &)
AT i L) B AR < W N SR £ 55 Y < B S
R, AT GEORIRCRE Y TR (8], [ s RE A 12 il
b 55 BT 2 5 Bt S I S, BEAS A AR
FaTHRIA TR, AR R, H iR
PRBURS AN AAE BT 2, 4% 28 S ZORTI B HL A Y 32
BH, B LA B BRI ST A
MHEbR, BAK, JHARHNE I8 M,
WG, W B AT, Jf
ARG 22 7 09 A BRI BE AT 5 AN .l A o A
AR, FoR KR ERIE T A NE AL
B, AR RSO, BT pEE
T R,

REERERE
PEALTEAEE R | Pl o 55 R 8 J AR S 10 A 4



feab o) gl

Construction & Management

PRAGIEAHTHE, PRUECRLDCED | s 2 4 i o PR I
B EAE A FEA T, S vE & 2 H AN E
EHM A, WM RIS
DT DL ) B AR, Sk 2D R Rl B A 1Y
VRN 5535 B, B Rk Lk H 2w AT il
JE L $wE ., WA BEREE . OCHEPATT S Dy N ik
Wi a0, I TR SRR AT R S —
4.1 BIGTRAT AR, (e B

T H ¥ AN ST R AR TRE A 5100 H 45 # ) S A
HlEEZ —, B R I H vk AN TR # i, &
& FEAE MM EETE, WEHEAT AT R
il HAZAR R R S A, P TR
&, SERUE R AT S A TR, ARV SR
AR S 4, EIR/KA G H A R HRE BT % 4
A B N AR T, H8URE T (41 HiaAs 2
IRy (I H R S ALY (TRRAEE M
) (ML RTE KL EINE) R4 R
B, WA T RAER DT . SRR S | S5 5R S AT
TEE ., SPEMECKR, BT CFESFRNAT, S
Tl E, Wi, s TR, it
AR IR RS IR AR R, R T 4
TR KA RIS AN B S T R A
4.2 iSRG

BT S A AR AR B, I H SE PR
G TR B AR G5 R BRI, WA R B R S
SEHAR T B PE PEVE I o B ORGSR A
PR IR HbR, ZEURER A B LA, g0k
[ HAR, BUMPPAL BT il KU, T2 A o 44 il s A
FEMBMRTT R, wit2ksk, ERERIHLIL R
TR R E LR, fEW R I RE AT HE TR 2,
TR, ERERI T, TR L E R
P, RRIR S AT SRR, BIVAE R A B S B
MESRUR , RRiAR S 2 A AH SC AR 7 B b 3 7 R
W SRR AT . BB 9 A, E T BT Il Sk
BRI L, @t AR AR B 4

=5

Mrsx, SFrR sl pg B RAS, MHT L0, i
SRR —25 AR SR, 32l J0 R L A 43 9 T
SF T, KB IR L5 PR 0 AT X E A
BT, DRE P A e 14 ) 3 0 0 A 2 1 72 e et 8 9 i
ERiOE 2 IS G EZ L R TP SYEN &
4.3 GEHSCHEIRT BY S IR FE

Fp K H A TR . RIS I, MLk
BRI WAL AR B0, IR e Sy
T BT AR R, AT AR, A
F2 IR TR SCAH SRk I B T AR O B 25 3 S AT o [l s et
RET TR, KU Elisi s, &
5y 3B THUR WIS A, e oK d ol
e L R & S S B N ) S R
T, N LR RIS R HE T H R,
4.4 PRSI B 4 W

kRN R 9 A W R IR B VR A B Y EE
T, R i T (9 4 WA R R AEh
TUHEA, BEEORTIE 21 0 4 4% A ] Sk sk S it 4k
b, LBk 0 e A R . R
R, BRI IGERAT R, MR R Sk
F . PASRERR, Shmam i f e 4 WA, WUH A RITE
2R A R AR, it Ty AR I BT A T
SEEJTMEE M, ST A WA UL, B B M
Jith, BRI R H SRR R, G B R
)], A AT R R AR R B Rk LA e H A%
B , TR, 350 2 ) A2 i 2 T R R Y 4
FHE IR A, X s B 00 A7 3m 4z, I SR U 15 5
A AR ST R, K A U A A B A L 1 7
RN FE B R Ay o T — R G AR A A
it , RE T R A R R, IS A
EHBER TR | SR A ] E AR AT RE

5 AXAEEENR

455 KR B A A, AR
IR BEEREE . — R E T, FERBEDT &

<

65



isbacycsil

Construction & Management

SRAGFER L, FEALBT G RIS RMAE, ™M 2 i Ay 2y
BB RA , BREE R AR A 2 98 B O A, e 24 il
s PR A, REWBEER, WGREH, hh
T AR A, IR AR H A R BUR BERl
BHRESIFGHESL T, SPV A BARSLH TH AT
[l 35T F A B i s 8 KUK vk R 2, (H G R LA 7
Rl  AR RATY AR A Dy G T SPV 2 R AR U HL 2 45 ik
AR B £ B RE I FNBEA, 70 H L = R AR i
HARLR R afR i pR, I00H 28 W 238 T AT A S A7k
PERGEHAE S, sl E8h, S GRS LB R 57
F, ARG, MRFEML . WeMHRT, )RR
EaR VR T S Y U VAot SR T Bl B SR T S L b
Ve B RS B I A IR R, e E K
DT R I FT S I A5 A d B U R PP 7 S8 LTS
DU AR W i [T ACRE 28, 70 A< R LR R4 il 58 10 41
R B2 5G FEWACAR 73 BC A6 < B BR ) 1 i, DU
R FE 36 7 S i 5% o AR R BT IAS | AR il B LA g
AR, TSR, B AT LLAE & PR R A
T H R R R BEAR BT | S0 . DREEAE Ty Kt — P
TRREGE A, 7ETT IRt BERR B AR v, 75 i vk A
FRLPEZOR , HE O H SE R PR AT OC T R B 0%
AR Fl B R BR A 2k, TR ST B MO PE ZE A 2k
SRR, Rl B H B 2 R B
ARG, SEGTEUIEIR S, A4S (E

=

Bifr i A4 i B HGR BLECRMLE , B3 2 T8 R
Bl, BEEBLEI, & ROCEVTARRIT K O S
LR RETR AR B SF SUS M B BOR il B R
REMRDE B AA, &

5% Tk

(1] BRELLL. F80k TR 4% et ol B S ATE K R 21K 5 48 3
AT S )] KR B S T, 2021 (1) :65-68.

(2] Z=8i. AR A PPP J5 H S AL An faf Jnss 5 B k% 11 X
W[ J]. KR B S AR, 2021(9) 171-73.

[3] o, VRNT/K ORI JE A0 H 00 55 A5 v 19 1) B 55 % 56 [T ). v
FE 4R Z 5 ,2019(33) :138-139.

(4] SRR, B W KR U B T W% 4 S A B S ()] 1
AR, 2016(32) :171-174.

[5] FLA. SRk W55 B AR RIS BT [ 1], BRI, 2019
(38) :236-237.

(6] ZEFHz, Dk, TIA. KFITE PPP AL S HE B | 7] 8 5 %F
AW )]. KFIZHE,2019(5) :27-30.

(7] TEHE, #LT, M. KR DA PPP AR AR AT 1], AKF
RS, 2017 (10) ;77-80.

(8] VEERME, Ea. KA AR B0 H R Al A BT, B
IR TTKFIRE ,2021(5) (14,

(9] Ihl, mUEFF. #h VA S SR AR SRR 2 KA 25
[J]. AKHFIZ55,2016(6) :5-8.

[10] BELL. BEIK A E TR AR &SR], M8,
2019(22) :296.

[11] SREIR. IS T W% 1 R di A & B B B [ 1], PR
B9 4542021 (12) :33-36.

(L#ZF 147)
4 HiEEMESWT

WK — sl AR K RSB0 F 2020 4F4 H 8
H, W4 EHRAEZELT,

Zoid — B FFHLIETT, R B B
WA, FEAF 4 H LIS as, ) Bl BETE 45°C /2
i, BN BRI HEKSS , TF— & HLAL A HE T KR
JEAE 37°C A Ay, BT IR R . 5 RO A N A R
JE MBS, IE TR A S UL KR Ty | ik, R
B, WA KA EEEEENE, KRGS

D

6

DLRLF, BT RAFHIBERACE . HELAK — s R
BOKRGESGE T, b RhED, il EC A Rl AR W]
RGBT RE, WS REWMHEZ et 74

Bﬁo o\

S % Tk

(1] EZFTARERERARRHKRERI[T]. v,
2020,46(1) :113-114.

(2] AN, Lok 3E 0. SR RUHLK [ 1 98 38K 5 48 i
(7. AL I Ak ,2018 ,35(4) :259-268.

[3]  FRUA, B XIS HLALS B K R G H AT Sk
W[ J]. LKA ,2000(12) :36-37.



7 (A 208100

pPEKHERBS

No.7(TOTAL No.208)

20224E7H

China Water Power & Electrification

Jul., 2022

KFEE TR H

1 DBEXSERF

1o AR E R) o0 0 i H s NSV B, it
Kt TAE i e o T H s A NEAFE AR TR TRk
5 B R 53 A5 Th R TR R A A A

2. TS B, @ XA TR, A3 TR
I H ) o BT IR AR I I B AR H ) 43
0 T R TR R A A%

2 ImBX5EREM

1o AR E ) o3 AR TR R il T A
it T [ EOR B E , 7345 30 A R TR IE TR T i
awdis s

2. JKAFIE 1nI*$ﬁ$‘1:|:KErH3’m_L_LIﬁE/JJE1n
TR ER 3 A TR, 48 TR, Poc TR, W
H Al o3 1 57t A [ AR PR, R0 ) AR R R 43
SER AL, TR Jr i LA e o TR

3. KRR fl v rp e B TR iy 3 H ) 43 ]
55 KOR TAR BRI H A4y, R RO @A TR A AL
b S 7 oy R A O O O

4. PR AR N A 28 T s S g T &R e 4
PN TR 0o TR TR, it TR, —SA2hT
SR, BERCTRR OLEE TR AT,
SE LR ACHR IS TR | L R TR . IR R S
T, MBI R R G TR WS RE T
T e ot TR A

5. ¢ ER AR NARSE I E RF A, A5G AL TR
FEH IR SINBE, F7—A>TE B o B0 ST
TRHrB gy

DOI: 10.16617/j.cnki.11-56543/TK. 2022.07.12

X 5> 5 6l

6. HIC T RN TR Ll e B A% EoR Ky

3 mEXIS RG]

JK A {5 TR H R 43 A 56 61 W SL/T 694—
2021 [t A

MR A JkFIEETERTE XS =6
RA1 FHEREIHN (RHETRE) TRMBXS
TRBHAHK | RATE | TR PG TR
73 JH T
b Ak 2
AT SE
Iy 2 P, 22
TN R
S £ £
KR e
EEisee
H A e 2
B HL VR L 20
AERIGER R
(Eler- s
P2k Al 2k
ek
Pk e 2
TP HL P22
ELRLES 23
ELRIR S
PP AL AR L3
BRI
W55 G
F e s

PLEFEUE

BB 55

X xR
AL TR

AR
SARHL TR

Bk

67



IR R B

Water Conservancy Lecture Hall

TREBHAK | BRETE | HHTR BT TR TREBHAK | RUETRE | HHTE T TR
ST IE e
AL O A WL
P et
HL L 45 B AR
w5 a T
S e Bl
X X Hr R AR
PP e AT e
SHMTE | LR | R alliai e
Y g2 i W A
4 % EEHE
B
| LR
Zhib s EH
il TEW I
VE 1 BT ARSI AR A EARE A TR K i35 B B
TR T2k 0 ]
W2, x x FEFEES LN TRES 5 Ml TR (MLE%R B
W MUBIREE, AT | WA TERMRLMR) AR, i ARG ‘
B 1 Batey
2 FREHERRS (SHIR) TEREL ’ L
FA2 FERRBEGERS (ZHIE) IEIEHNS « s AR REIRIGH
TRBHAK | BETER | HHTR TR ARG TR SERIF
25BN B
Hb [ 4 R+ Fe
HLB s
4 i b H A o
I el B 4 Hi [ 94
1% et S 145
e %o el e
HLBRE T —
K E A 1) e et A 2o
g s BRI TR R
L AR B R SRR E - 25
L IR el s
X x B HE i WAL | AR RSP 1] 5
BERATRE | Fh fii Bkt FEI S A B R - D 5
A2 o & % E
Wkt e R B 1
. ] S A
PO e D T
— 3 1
R (S KL - — . : :
s P VE 1. BT TR TR S R AR AR TR & 1 5
s ME AT
e B P 5 B 7K V2. WTEEMEE 1 TR 8 A TR [ LR . B
B A ST B BiRREE . RAEZEN | KGR (WSECPES) 2. Bede . %
AT ZIK . RG] A,
T \&3;xxﬁﬁﬁ&ﬁ%%%Iﬁmﬂmﬁrﬁﬁmiﬁ
Bt ok S
kb e

68

a: BRSPS AL A A B AT YR LI



IR

Water Conservancy Lecture Hall

R A3

ITEmEXS

KFTEEZRIRERBFELR (BHTRE)

TARIE £ 5k

BATRE | TR

oo TR

x x JKF| T/
A
& TR
AL TR
(HLh TR

VN 83

25 P 2

i b 3

ARG

5 i el b A 222

UINZEZR: S

LB e =

P& =iie =3

KRB

P {4

R 220

AT L IR

JERCIN e

TR

S22 i

Ak

B
AL TR

Bk AR 22

TR P2

il

B2

TEPEASARMIAILAR 22

BRI D2

W55 5 B

TR A 2

Hiks
HINES

IR ARG

ARG

LN

WA

HET) 68

BAERG

Y1 2 i

& g

2 LN

b

LN G

TE 1 BT T RERIZ 0 T AR AR o0 AR A A TR BT 3 I Ay 1t i

(pip

TE2: x x FT@RRIEACH LA TR H 5 AN TR (HL B
W, PUEERGE, AT  WA RRIERSI) d,

TE3: B sl TR H ARy < x KR AR A i T4
T — A TR

RA4 KFHIBEZEPEREEREIRE (ZHIE)
TRImBXSY

B NER i

A TR

Gy TR

HILTHE

x x IKF T
e ST
{5 TR
PR RGE L
(LU TR

B
[eiarn|

23 PR

T b 3

PLPs B

g i Ak 3

By i b AR 2

JH AR

KA

B8

KB

RESE e

AR IE

S AL IR AR 25

B HL IR AR 2

fRo sl

LR

Ry (P
s )
/%S

REPFHE

KL

KL

Errs

LRI S Bk

B EAMAILL R

AN

2

FFRHLIR

%

iz
B

LA

[Cel iR S

BRI 20

FEAMLL A

B

B

HEIIRE

f
W Lhae

WiEHEN

TR

R

BEPELE a

£ ENC

RGLIHM

REXTIH

FRU L

AT

ES PR LES

69



IKFIR B

Water Conservancy Lecture Hall

gk

TRMEAAR | BATE | 2R TR HIT LA

B ITZ

IREELBER

IREEL TR

B AR A T

Hi T T

HERih ] 4

Wi

B
Tz 1

Pttt

X KR LR I A 2

B ACEE BB R

{5 TR A PRI S £ Ve

W E ARG T Pl R 225

B (ZHiTR) Fl Bl e 7] 22 2

Fil3is P Tk b R AR

[l

HT AL S 2
B AR B 1

[ A el v 1

[F

T [R) 8T 1

Bfsige:

B N
TR S S 1

(L A v 1

TE 1 BATT TR0 T AR A4 30 3 AR AR T B 9 ) 1t [ 3k
(v

TE2: Hrdtfisiel 1 B TR 8 a8 LA [HlrduE. Ml
DRERGE . AR R (PeREihdy) ek, Bk, B
Wik RG] 48,

TE3: W RbeE 5 R LR H AlE R x x AR TR i T
I ) — A B TR

az BRI S5 AN 2 HEATEE DL LIt

(RIE: KFITRIFHEE)

70

(L% 46 W) UK S AFRYSCNAZIEGORE, i ad it
FRLk | FRAEME . A I, DUREHE R R HE . BWIr
[ 725 B 1 EESP 5 WS G NN AP R G N & o
&, MREDKH TRRA —EMEEL, &

5% 3k

(1] b2 & K K R 3R, 6 7K K e R L2 4 Wi 0 8 4 9% ek
[G]. ¥ & /KKFEEHR,2019.

[2] WMk, Jedn, 122, 45, 1L & 7K K FE B8 i W 0 9k 43 7
[J]. R EZKFI,2018(14) :56-62.

[3] L%, B @AOKERINBRE WM. KFIKET
FE2E4,2002(3) :21-26.

[4] ZRL03% 3T & WRIER. KUUVETE W (AT 55 IR 5 & JR ke 34
[J]. A /K FIK L, 2006 (2) :89-93.

[5] Mbaded, PR, AN R 2e & W AR % e BAR S5 e 2R [ ] ).
K HL F B4k 5 RN ,2010,34(5) :52-57.

(6] KFW, M. K TBAHFM K T2 M. Jbst. K]
JKH H A, 2013.

(7] Efd, TH%. L E K PRI 4 Wil B R B 5 % 5 %
[J]. HEZKFI,2018(20) :15-19.

(8] JAUm, BLYME, W4, 4. RIZE & W ek o Bt 15 A 3 A
4[] ANRKIT,2019,50(1) :215-219.

[9] e NRILREKFIF. 447 0% 4 W AR B . SL 551—
2012 [S]. db5T: K FI K Rk, 2012.

[10] EZF. BRE DAL WX R EZEME] )], R TR
24 ,2016,39(S1) ;4041

[11] B€, MR, AT etg. RIARTE W I 9k 43 T B 58 —— LA # iT 7k
LSBT NRACTE,51(S2) :334-336.



	封面
	版权、目录
	正文1-70



