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Research on Key Construction Technology of Unit 1 Overhaul in
Huai’an No. 2 Station

ZUO Jiajia, WANG Yuyun, ZHANG Xue
(Jiangsu General Irrigation Canal Management Office, Huai’an 223001, China)

Abstract: Huai’an No. 2 Station Unit 1 suffers from large vibration, water seepage in the impeller shell, low insulation of
rotor, oil seepage from the blade regulating mechanism and other phenomena through operation for nearly 10 years after
reinforcement renovation in 2012. Some key construction technologies during unit dismantling, overhauling, installation and
adjustment are introduced based on the overhaul aiming at the above-mentioned problems. Some parameters of the unit
before and after overhaul are compared. Unit performance is optimized through overhaul, thereby providing practice
experience for overhaul in large and medium-sized pumping stations in the future.

Key words: unit overhaul ; construction technology; key links
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Construction Technology of Underwater Concrete Plugging in High
Water Depth under the Condition of Non-Static Water at the
Outlet of Diversion Tunnel

XU Tongliang', YIN Rui’

(1. Dongping Lake Management Bureau Liangshan Yellow River Affairs Bureau, Jining 272000, China;
2. Shandong Runtai Water Conservancy Engineering Co., Ltd., Tai’an 271000, China)

Abstract: In order to effectively solve many problems of underwater concrete construction in high water depth under the
condition of non-static water at the outlet of diversion tunnel, effective methods have been summed up in engineering
practice; the outlet of diversion tunnel is blocked by the construction technologies such as wave-proof spur dike, split
formwork box, underwater concrete slurry-proof device, underwater concrete conduit pouring, etc. The special slurry-proof
device for underwater concrete formwork is used at the edge of formwork box and diversion tunnel, and the gap between
formwork surface and wing wall of diversion tunnel is sealed by high-strength flexible rubber fabric to ensure the
compactness of concrete. The winch is used to control the shoulder pole beam to adjust the position of the formwork box.
Through engineering application, the effect is good, and it has a good prospect of popularization and application.

Key words: underwater concrete; wave-proof spur dike; formwork box; slurry-proof; shoulder pole beam
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FHRERAEGYF, FREBEREHE, FEG AL RBEIRAR, ZITEMRAKZE, UKL, S
HE, BAGHEMN, A THETERN, RE, L4 5k, FHBHH, FAMEN, JINT BIMEA, £HA
HHE, BE. 2% 7 EM#TTNA,

[X%iF] BIM; =4%3hm,; FEER; 5Lk

FESES.: TV222.1 X EkERIRAD . B NERS. 1673-8241 (2022) 09-011-05

Application of BIM Technology during Construction of Yangtze River to
Huai River Water Diversion Project

YU Yuanhong, YU Chaowei, XU Yafei
( Zhejiang Weihai Construction Group Co., LTD., Ningbo 315000, China)

Abstract: Yangize River to Huai River Water Diversion Project belongs to one of 172 major water conservancy projects
determined by The State Council. The project includes earthwork excavation and slope protection, new connected channels
and control sluice, soil and water conservation in spoil area, etc. The engineering geology is poor, which mainly includes
expansive soil and disintegrating rock, which is easy to soften with water. BIM technology is introduced and applied in the
project schedule, quality, safety, etc. in order to ensure the timely, high-quality and safe completion of the project, and
achieve the purpose of efficiency and saving.

Key words: BIM; 3D animation; information integration; water diversion from Yangtze River to Huai River

L I AR VL HE VA 1 Bt T J007-2 Fn Bt it 4%
gz, UKL iifa o3, Bk, dnfr
PR TR B e b 0 i A 0 A 2 A Sk ) T X FITTFHE TR 55 Be i 1 172 T K ik =
RS TARNGE TORIKE R, T W fRmt Hemt, ff FOKRIERAPR S TRZ —, 22—l 54
i, RASER, FEEIEA, WARBR, IS BERMI TR TR E SRS R TR, LIRS 4
il Bt T J007-2 FrBedi FAS B W H T BIM £ER IKFIA eIz 3, A A HEBERh A, [R] IS 55080 2 i

1 TiEH#R

Wik 40T 2022-04-24
EB T A (1972—), 5, Bk, HCRESCTRIN, EEIIRR, W, HECE TRBR I

11



Jiti T AR

Construction Technology

TR A SRR B G AE . S VLT TR —
TRRIPE K TR, EERKIT, WM P AKER, KT
O S = S b/ R R O AR5 A R 3\ AP @7
300m*/s, AMEVEE 280m’ /s,

FIVTHF e TR K T A B 723km,  H g 1)L
R4y g WLBFE | VLV | VIoKkdbak =B, HdL
TEVA 8 Bt T J007-2 A B i 2. 40km, 3 H AL & 5
IR EWI DA R WS S UE A IIE AN (¥ eSS IR YN E -y il LTINE
B K LRSS TAEN A . RIEBITHE Y 60m, I
P S AL 357Tm, IRIE B R FFAZUREE 46m, 5L
VTR E 2 e, Bl LA P8 TR &S
1800 7 m’; kI 8 9, 1 6m = E & E 4T
G, s 7 VG A 12, LR
B 1:3; WUH S TN UAE,

2 BIM #EARAY4ES

BIM (Building Information Modeling) # A, &—
FPAR B BT TR T BT B 7
W, WRIEECEHE O TR, flE T REAS
HOwiA | BT AR H AR B AR SRR TR
EHM AN, 8 TR E R R TR Wb 78 58 A
KAFH, NTRBET, MT ., 84748 B A At
TAEMSER, T DA TR A R R B4R e T
YRR . 4R T WA TRRAMER" @
i BIM AR, BE W R 7 il T o 4 e RO T 2R 4T A 2L
(23 HT, B TR T4 FHK P, BIM AR A it T3
Mo, FEALUTRER,

2.1 ATRE—itE T ARSI AT AL

BIM £ R FI HI 3D I kg AR 5L F BIM A
R AT ORISR 2 AR LR 40 L 1 Vi gl i X
JEBLH R, i TR AR EC AR 15 AR R
4 H g acdkak, (HHSATE R 20 AR A B
FIATAR G, X T B R LA B A A TR, XA 2%
e FUXE US4, BIM 3l ad vl f Ak i = 4 e X fif
PSR s ok, BT S EA BT WL RP i
7 AR, SEBUE TR SR AE AT AR R A T

12

Fr, M TARML A B RERS JE 7 B B I, IR 7
RN G T i TR E R AF R RO ME AL, A TR
T RIATELF B0 | PHE SRR &, Mni§
e it A8 K
2.2 BEUME— T Z R A

GG it AR S, fE BIM HAR A SCHE
&, AT T SN AR T E 1 TR T ZH 4
et Irgg, LRI S Sl v ) TR 22 HE B e
He, FEAREITE A A5 A IR i TR A DA 5 B
AP RBEUNE T, PN Y RE RS AR it i R b A
TR ) K E s, IF XTI T 07 ZEAT AL, B mr oAb
TTREPEAR, AT I RRFRMA NS %
2.3 PHArE—R RN S

TE TR, B Bk By i T
HERLEMCE FH L PRI AN BC A A TAR . TR H S e
FE R TR, B U GO B 2 DR Y
JEUIA K itk 7 58, AL Ge i B bl 25 WO [RDRE ) LS
PR AL, BIM HOA 9 R 1 AR 55 BE 4% 8 B 3 A 1 5 iy
b BRI R, BANS VL5 J007-2 ARl 3R T AR T
TWHENAFEPT R G, PR 5 I IR T 4R
B 2, A A SR TR AR Al - AT TR AT 4 I
XL it T e G B Yl AR (R, BIML A A A
SRURE IR AT U7 i 30 X 25 b il At PR R A 5 090, A T
(kTR i M 7 I B I (B S

3 BIMEAREILEEIFRINA

AT H KA BIM #2A , fa gl T il Tad
FEW A SRA Y T AL SCP 5D AL (= 4E + B
] + 2 TR TR, ORE 1 RIRL Y T 4L
PES —80rk, B T 925 7 TH 5 45 B BOEREE T
BIM iRl
3.1 BIM —4EgmEfe TR 1T A a
3.1.1 TAREF A

ATALAL Y BIM = 2 2l 1 AN AT DL TR 4 Fil e
N, BEEERE, WH @RGSR mE, e,
FEAAE AT AL PR N 2R T, AT H X S AR ST BIM



it THA

Construction Technology

=Heghim (ULE 1), F2 TR AR T AL T8

MBERAR AR H B0, 19345 A 81T —20A T,
Rt

E1 BIM BFSLFHEIRERT

3.1.2 e aTaR e EIRF d ey R

T G MG B 5 i i B AL R, ARSI A
FI s R IBARAER , IEHEAT SO0 B AR it B TRk
W ER L VEAA T T LA RS, 300 E 3 I
BTl aE BIM A RS, A& AP L i L 3D
ST BIM = 4 sf i (1 % 20, BIM #5719
3D SEARBEARLEN R B A R, AR R A AT B 1 it 5
), EDULHB AR BRI 5 kb AR 4 (WL 2), I H 3
M7 ZE— R A PR T EL R TR AR PR A A 4
St T, SR TR RS SR, I E G AR (1
R IE2] PRI 58

B2 BIM ATFI&rH&EH RITH

3.1.3 HARRKRFPHEA
BIM A AT LA 52 2 it T T 2538 i = 4k 5 imj v
TRk, T E kD R A T 22 R IR B 2 (] il 1

KFR, e Ty Znt R B, JF B AR T
EH AR R A BIM =4ishimit (WK 3),
(A PN B R TN T Ut A U T T Rt T
Mo FEARTH R AL BIM = 4 B i A i T A
A RIE TS S — R T TR <R e s
KA WA BE 4738 U NI T Tk < i A R U TR Bk
ARSI Tk e U T8 S ST it
TR, Xl Ty R B RO T Tk

B3 BIM BATFHENEELIHEARZE

3.1.4 TRERBEKPaEA

A TRESE T, K T8t T4 B0 JE B BIM
=deshm, e BIM = 4 S R4 T TR A

, FHAS AT T 5o B0 T TP AR TR A A A o
P4y, BN TR T W, /T T2, T
M BRI AR AL, U it A R i AR R
B, T BIM =2 gl R R — AN s T R 7
ANE LAY R TR G AR e, i BIM 3
7, FLWLIE G300 W 7R T 3 B TR it T
WA, AR SR — B0, A TR E
Lodl a8
3.2 BIM AREIAE T RENE T A4 1
3.2.1 BIM BEA 38 45 22 o 64 5 )

BIM #A5 AT LITE I . ELLHL R T AR50, HER
G BIM R R ] DL 7E A B B R I, R AT
PRI H A TAENE . TARREERIT TR
%L P B, IR LL CAD EAE S 7EARTH Hi

13



Jiti T AR

Construction Technology

Tabr, TR R S B IE R (R
Y s d) S E T 4 X, 4 riE
CAD JCk HERf S W 238 SUHR A 1Y) 4 B 2 4, TG 12 M
T TR, AT BIM = 4 E A U e i 5 S
MEIBAS, JFHER A TR sl T
P AR LT Ak d . 5340, Kk BIM B AR FH 0
i, BB, EATNENARKL T LRE—-HT
9K, PTHET TR R B BT AR L 57 8l 1 AL
B, R T B P S AR T B oA
3.2.2 BIM BA E L4256 Tk JE & 22 P 64 )

TR it T A HE A 2 H AR A AR TR
SERN, IXHRERAE TR A i B rp AT s A AR ) A 2
AR, DA UESE i T3k A -A TSl ik B4 B H
Pro K BIM AN F TR H g g, WH T
TR SR 1 E RN A B BRI 30 AT LAV T . DU Ml S /R
7 BIM =28 g i #5E A Bl i B 5 92 Bt T4
BUHEAT AT ARARRT LY, T X — A T8k, bR
it TR 05 R AR TR, R AR A7 A 22 5 1 b
J7, DA 5 TRRI H it Tk B 4 A

AT H M EE A S TR, e A
75 A% BIM A5 LIRS B BT 42 TR, SRS
Wt A S TR, S54H0K . HNE S
PR, SEEH RS R TR R, BliE T
W A A RO K i, it T4 2 2 HE
PR, T TR, BRANRLE BIM BRIF &
b, HEATHEEE TR S B R Y R Ak 3 A X
L, B H dEREE R 2%
3.2.3  BIM A A W o 49 51 )

FEFIWR A 07 320 Tt B, FIH BIM #
AR A nT oAk, i A DR S, 8 e e vp e
SEE AR WA | SET R T AR A i i A Eh A
PRI, AR E T S R AR Ik 46m R AT 52
Hibikase, WESH S ER R EN:, A
6 AN AL, AR AT UL DX BE AT b, R
FH BIM 242 Wi WSS 00 B4 R AT A 3 . 21 s 2 &
P, SEPUBR 1 Tk S Bh A AL AR T (1 1

14

AU BIM ¢ 4x W I AR R, ff5 T B T 4 S92 ) 4
B L F25 BIM BEAL | B8R R 80, 2400
DO | HUTAKAL A AARIK-L RS W {4k T
WA, BIM BERY [ 8N R G ) 0 3 1 5 K 4
S, WA T —H ol GE BT, W&
N, T AR A R SR SBORR I A R, R T
R BT R I SRR R T A
BAR o)) IMIGT NEOBTAD
3.3 BIM {5 B4R 7E AR it T i) 1

BIM R4 B0 A% 0 J2 K it L R v 19 5 2 1
B BAEFEEFEA BIM kb, I iAHE, K
40, MORMEFITESL . SR A DL BERT 4%, fii BIM
R R R b B B | SRR, IAME RN T
T UNE AR ThRE, I A R 2 s A
BRI, FEA S, R EER . AR
B et E B A
3.3.1 IBEMAGEHERSEF

FESET BIM (AP RHE B by AR SRR R
A 4 AR S BT IO SR, AR A TR A 4 TIE
Fri GRIE TR S R, O SR
FrocI, R A B AT LAl i BIM I J b1 RHE B
RETAE, R iR 26 A 1) A4 Rk 38 407 7 A5 7R o i 47
TE, MRV LS S R . A
3.3.2 IRAZTHFEHERS LT

¥ BIM 5271 5 30 47 52 B it T B0 AHXT EL, oK B
Dk A 15 30 Y A OG5 B OCHE 2 BIM LAY 1410 5%
Wk ENE, BTERITSHEE A, @i BIM 44k
G0, W R AR A R GG W B A
B HRIE R, BIM BRSOV bl % A 5T
WA% , BN AR, WS SN i
T, ASEBAREAL . LR B SR A S R, iR
56 T A5 B SRR, BIM B 2 48 1 o8 4 B
WA 4,

3.3.3 I BB ENERSEF

ARIE FERES A HIRA DY, R K

+ . TR, TR WRIFZIRE R R,



it THEA

Construction Technology

B K B 3 HIEBIMARY
%%Edliijﬁ%\ 'J?EJ:E‘T;F\%
& %ﬁi\ﬁ’ﬂ % bufﬁl HEE
J5t Eﬁlﬂiﬁ%? %%%l%ﬁ’ﬂ

B4 BREEERRE

ANEHF AT, B TR R,
THZ 388 1A BULORE | 2o R HUBUE 12 7 IR 2 it
Yem et fh, Hoa 2 BRip )2 m M e A Je 2 5
Z, MPBKE L, 1655 5 T DX 3
FROEM AR, 3 T 58 BUG , H1 35 b 1 70 B
DK, T ES KN TR S, i
TIZAREE LA, T E S M B 2 R BB KA
AFESRIF M INTE BIM BB i e Tl b,/
TR, AFIK ORI SFILFEAER, R X R
HBLE SR, TR X R AN R b T R BN i Ak
B @A T A BIM £ 4 42 4 Wi I A A L & BIM
ZNES Y SNt b 7 e T P R VAT
BT T L, DA [ — A R o ) A — VP A B i
3.3.4 IEBRAMXGZEHERSEF

BIM H{ARA E AR AL =4Ezhim | 3%
AEFRLL R T FERE S, A B BIM £ R BB % 47 200 H 4%
AR E A, ERTHT, Gl BIM R E N = 4R

TR, BIM AR v SG IR I H it T 97 3 1 >Rt
W) PSR FRSRIR . BRI R ESRIT 1E
BT, XA SR il T A5 R T34 1
BAn A TIR AR BRI R 5 AR AR SC BT A R B R
HRF BIM #5254, BIM £EAR M7 iod i v 2 B AL AU
it T R TP ATAE R RRL . 55 31775 B 1 DO AR A
TRORAEHEAT MY, 4 AR A A, e BIML $k
PFZRGEI T AT TR g DA ARt X 00 6t A Hh 5
ALY TRRE  DARSAR TR0 H A T A

4 % iE

BIM SR I H B3 T B BeA 4 I o 8 259 4R
A, BIM SR8 S0 T, REAS $2 A & B H A7
e B )RR M i, X 42 it TR | DRt T e
g AP HILI JCRARIRE A AN R4 o ) 26 4
IMAEE PR A48 AT BUR F AT BIM SRR
FITSAE THIG R B, fERR BIM B AR i T A%t T
H— AT EEREGERTY, BEHE BIM R A Wik A5 L
Rl i, R TR DR A B T . A

S Uk

(1] ZR0E, Sibde SRR KA /K B TR BIM R A 45 40l 4
JREZE[T]. KRR AR 2016 (8) :40-43.

(2] H3A. BIM H R4S WEB RGEAEILSU MM h iy R (D], &
B RBBHCR A ,2016.

[3] PR3 FET BIM HAR MM TH B AATE RIS ], Ji & ,2018
(35):124.

(L#% 4 R)
5 & if

W% Z ol | SRS, e TR K
BAT ARG, BT TS B A i ks, AR
TSR, Ok T TR R KNG, FEF, 1
YO T OGP 1T B 45, A I R ML AH R A
BT %, ATRURRHE S TR, o e F
PR T ORRE, A
e
(1] T e sy st o HLAL A6 1 R il [ 0], ik

F1,2014(8) :37-38.

[2] kG, &A1l PR IR B AR B IR AT LR RS [ T].
KR S EHE,2015(1) :52-54.

(3] FPWe3R 2% kAR, BRI G LT HLAL KB 506 %
B[ J]. tiZRKH],2020(2) :7-9.

[4] At WA (L0 i, AR B S ol EALE KB E R[],
TLIRIKH],2019(4) :66-69.

(51 thaez, Bmsk. KM r S EEHLALA R B pL I A 1o 22 1 e
PRI [1]. KREHLEEAR ,1999(6) :36-43.

(6] ILUSHE, IMIEE, AH , A5 VRIRFE KL A AE 7 3 TR HLAR
TR PR (1], T ERH R 2016 (3) :125-126.

15



oM (A 21000

pEKEE RS

No.9(TOTAL No.210)

20224F9 H

China Water Power & Electrification

Sep.. 2022

BATLELEERS

DOI. 10.16617/j.cnki.11-6543/TK. 2022.09.04

& X T #E il THLAR

B M
(P4 T N\REFAARANG, KE 300222)

[ E]

T EAEMRTRY -—REEZNGRBME T %, WENRCEES, SHERAD, REEFEET

FoERER, BEAEERAMFRIATRMHESRE, EETFRESZNA, XFELEFEE R AN
TRKk, #AMRSEATHRETIARAMEERNEAHRTT M, THEUTREMESE,

[X#E] WR&EeR, FREATE, RELH

HES %S U445.4 AR B

XEHS: 1673-8241 (2022) 09-016-05

Construction Technology of Walking-pedrail Incremental Launching of
Grand Bridge Side-span Combined Beam

ZHAO Yue
( China Railway 18th Bureau Group Co., Lid., Tianjin 300222, China)

Abstract: Incremental launching method is an important beam construction method in bridge projects. It is widely applied

in construction due to its advantages of high mechanization degree, small occupied area, centralized operation on the

construction platform, avoidance of excessive scaffolding to save money and time, etc. Quality control key points of bridge

walking-pedrail incremental launching construction technology are analyzed based on the construction practice of Qingshiyan

Grand Bridge, thereby providing reference for similar projects.

Key words: steel-concrete combined beam; walking-pedrail incremental launching; quality control

1 TITE#R

HAA R PRI AL, 76 R E 2
SR, B 4, MU R, ki
LRIRIBEAA N Sm, R4 1024, 20m, /)N LA 1 5
N7 xAlm ELWIRAS AR REARMNGAEE R 5 x41m
BEERE AR, EH N 14 x37. 2m EEANFR, %
SR AS & AT TANAR R ML, KL 5

ks B, 2021-12-16

DR BE 205m, /NELFRNZS & SR BE 287 m, 5 TR
SEA R I 22 G IR AT S, B IREAE R i
R PRERE, ARSI AR PR TR AEAT G
[ R 100mm, 58 A 23m,

2 BEEIFEREES

BRAS A A PEE N A I T T, R
Fizk =Y, AR ES & Bk T %016 T,

FEHRIA: BB (1986—), B, AFF, TR, EEMEHNIG TR RETFEITIE,

16



it THA

Construction Technology

ANEREMARES SR 0 S0 G 5 5 1 T, K
HFROMIERELS & R 13 S A & ) 5 b 7 1) T, e
Ko /DR 56 ~12 58, 056 ~1 Sz
I3 B I S T 65, SE U IR A5 A R Y
PREA AT AT UG T, 3 TR 30E &
FTHA7 R IX RGE 3 DX, R T ORI S8 IR &
HTAE,

WSS G R A TR TXE i 322 =N Jr
— AR TR RO R AT 110m B B, Je
(ETOTHE, AP TR | e i THUTH B 7 222 1 ) 20 P 42 o

JER; RN R RRAE, o BN, A
HAg AP 1F, SE P, TifE-F
B R R R, R,

3 MEBIIZRE

DEEAIREA SRR M2 nP T, 2T
S T AR, , 3 U /N AR A2
filE BRI AT, TR — s, B2
BCE AL A IR LU — W, 58 BUR FEAE RS (ol 2 16
BB EAE AR . BAR T 2w W 1,

PR/ B

ZENR T BB e AT B T e

FHHEERERE SE K S —

ot Zeilits 5 52

A B U SE

JEMRT BT

P LML

RSO =

T A TR 2 5 2

ZEM T B T e

| P AR

W B 1] AL

E1 TBHEIZRE

H TR BN A/ B T T 23 A AR, A
WE A R ARG T2, /N RN P AR
wo KRERMESNREGRA S B, H'5 k8 ~13
Z, BEES 4lm, DERE TP B 1R B 2R RN I
I, W VFGES ~13 SEM L (WK 2),

4 ERHEE

ARTRAZHMEARAAGE, 1 IR R0 4 5%
b, BEE 4 DAEEEE S RO [F] it T
F2T7, BT A B AR 2SS RN HIE T

17



il THAR

Construction Technology

2 T A B RS

7, BT A 8 S BIUHER&, 2 AWIERE,
MR TR E B2, 3 B B e 4% 2 b 22 40 g =X T4
WA,

B T R 40 £ 5 BLA0O B HESRE B | W)
FEZEU, | TR 2R G8 = RA M, BLAOO 2 JE X
TiHERE 1 & 40t KATRETUME T T 0, 1 & 200t %
B T WA 1 & 20t 2005 T 7 A, BERG RN
— B R G L U R T2, TR R 1 16
2 TELE, 5 1 IRPFREN, PR 2 T
RREMEBE2S .35, 45, 65, 7 FIHf
B T WE, Bl REAS EPEREEE 2 5 M
TR 11 S R, BUE 3 5 7 SRS
B, PRIAPEETE, 8 5. 95 105, 11 &F
WA E IS, REBRMBAL B &ILH 74
B, BABURIRRA RS 4 B, RIREEHA 28 E
BT A, 7 SRR, 858 20 A R 5]
GEEREE

HRAEAT RGN T, DR LR E b, &
YA RS S BE AR TR, SRk, B A T
S8 TI0 A AR R R ) 55 T T T AR [ e L O TR
40mm WA Z, MRS A RSB, LT 5
BT RO v, R | SR B 536mm + 2B
JE £ TH R 310mm 22 Al 846mm & Ky T dfE i i (H:
A A SO B LR 1), AR b B R
AR AR A 3 846mm, BHE YRR E AR (N10)
JRRTHT Ay SR IR AT, A G e Al % G VT B A A AR, - 31
JERURTE . ARHE T 3SR 5 AR, A] LA 2 97

18

HRORJEHE D 40mm,

®1 KREBEMNRA, XETE

B 5 85 |95 |105 (115|125 | 135

¥ JEE/mm 335 330 330 330 330 200

BOWE, AT

) 201 | 190 | 190 | 190 | 190 | 336
ARSI )2/ mm

et
A

nﬂk

536 520 520 520 520 536

5 ZERTNHERET

5.1 R TAELTE

B T T TR RS N GE, MR E D e —
BB T — TR R T BT, W5 P
JE 2% ¥y A JE A A TR [RE]— a0 T BEA
BNGE, WRVE BB,
5.2 T TS5

PR EAE 12 ~ 13 SR, A F G
A BEY , A% SEREFTAR DI IR B A SR
&, RITMHPUEREENER LY, HPGET
A TS it s s, Al
TREE LML . SHAME 11 ~ 12 SEIZ M3 E 2 4T
WV, I SEaE R AR E S, Bk,
5.3 ZRILEIE

TOHEIG AL 5 A4S IRECE I, E S TR A AT
HIWWE3, K4, pHlZE25 . 35 45 . 65, 7%
IEarE (IR 3), i B R PRIEA M4 H A
B, HIMZH 10 5 T i s, 1E 0 8 B & iy
MHE . R BT R AR P, Bk P g
WSS (WE4)

1000=20 ||ﬁl“‘j'ﬂ2":lr"‘ﬁ
T I T T I T T T I T LT T T T[]
O] < O © 1©)] 5
i Iy
1 © ol [ [ ol OrF
I T T 111 11 L1 1 TT11

B3 IGEEE®E



it T A A

Construction Technology

i< Pl V&
rﬁl 5 ﬂll TV _;BJ!L !m; :Hw E‘_'
\ 57_[ W /15_, A\ )ﬁd _‘3“
Sl h—N  NE N
[}mu'l'iﬂ\: Q.‘\\ = S //’EL ,;,./'/
AN Pt
\\,\ /
e _(')d/
21 _f-\_\\%\
r A \\ |
& J ~b
L] LT[ | |

l 5000 5000

4 IGERHEETEHIEERE

5.4 PRSP B

RPERAEEOR AR TR R A SN, SRKE
Wit hy 25m, SRR R AN . THAE S
R A E LIRS,

5 MESRIABHHE

FIF 60t JB 1T i 2 AT 245 & 21 B 1 AR 1A
(WE6), MEFE1MFE2 L, WM& EIf
B4, FIHR T MAARM SR, WRRS B 1 Mk
Ui Sk MR, X SR EARAE TR T R I TE BRI, PRAIE TS

54 g5 B g5 Hgsh

Be WMEZARVERI1IME (FI: m)

el T2 4

P EB T SR =i E (WWE7),
FRIHEE 6 5, IFHPRBR 2, LIRS
g ar e e SN (AN

12.5

L5 )

B7 WEEARTER1TUE (Al m)

5.5 B2 Mk M THET B 2

AT MmERET R 2, W2 MR EEH#T
LILKE VAL, SERT B 1 5B 2 IR () R R AR
$E . TORURIN R R AR AT TR, X HREE AR ALANAR
B, BB, R 2 DERSRENE, WS R
211 SHE., HRWIBZGRERmE, DiEER
iRt TR R AT
5.6 HRERINFRLIHET&

PSR MALE AN T R PRER TR, RIAHR S
58 LI & R BR TR, XS5 5 Bl S 4
DLHEATHT IS FUR A AR 3 TAE
5.7

PR R K I R RO, PR Y e g L g
RS 3038 1 o S0 o — MU R B4R BT PR PR H R 4R
Be, 4RSI AT LIRS 25 5 R i 5 A
A THUAFE B 16, K T i B J5ER 9 50mm T 3]
150mm, ffi 5: 5% B2 BRI ey T i A A0 8 T i
(WK 8) , R S RATSIR Jo WA g, wTRLA
JHBCEAE PR T F s T Fr o B 33,

19



il THAR

Construction Technology

TR R R
| I
Wl e

B8 SRUBHE

5.8 VKGR N TR
TiHESERE, BT )T O A R TS, FERLE
WH, TR, R MNFE R T V%R S
TS5 R, ME R A AR R R
AR SR e e A BRI G, IRATRET )T

TRt e ) 3 3o ) 26 T4 ) R 0 M s AV
TR, BRORVE R R AT PR TR R R A R
50mm LAWY,
5.9 Jli T AF ToLHHA

CEERFTONER, MR, PRk
B, WHERIOS AR, AU, B e e S T
DERAE 75 3 13 500t 30 AR T8 BIOL I, A T 1 2R iy
K, fERRENERT LOEAFT

AR R i KN 7 B S AR, N R
34.7MPa, i ERIEHE SR EEEOR (WL 9) 5 FeR
Pl R AT s PO, MRS (E 6. 76mm, TH
FE R RS 1 I 2K

B9 ZARBERBRNASH

6 ZitiEEmMEEREH

LM 4 I W R R AR T TR 2 1
AT, R M A2 0 /N 2 4R A R R AT AL A
B, ORI AR, b s, RO R
BTG, RGBT ER ™,

SOMA 2 5 B2 MRS BE A N R R 2 A5
W —ERPEIn TR R, R R 2 =
SRR E . VRSN IREE N 0, W2 )
Gy, FIRSREEAT I . KUITRANGE S bR B

20

T 3 65 W] PR 28 T R B DS o DA — R AR S ST
T B R B A AL RN, AR R 2 1 TR SRR
ZEAEBCTHEORIE F A T A v B I {1 R PF 2 R
2%, KBUIAE B AR s iR E . AN
DN B ARG R 2R A A SR AEAR [ 42 il il L =D
DEEPIUC; XN PRGN, 5 75 2% A ] 21
Bl Ol M AT LRI MG, R R, 35
JREERI L

7 % &

LEERTA, FAARERITMILE (T4#% 41 )



0] (45 2100) pPEKEERBSE No.9 (TOTAL No.210)

20224F9 H China Water Power & Electrification Sep.. 2022

DOI. 10.16617/j.cnki.11-56543/TK. 2022.09.05

B YUK F AT RB N E
it TH AR 3R 5 M

& &

)

(ZBAZHTERRMGARNE, & &1 230601)

(# ZE] BARARADOAFEEEERERENTRK T, FR LT T 2R KA N BEEKF
HOFTA, EZEPFRIBFFETIHRLK, NG, TRIE, REUENLETE, EHERMBLERX
BH, XEERALEBAMNAFNE, XEUERT P BRERHF O T TREHTRAG, FRT BHAHE
3, MAKH 30 ~200m, FIZRE /DN T 25m oA g5 B EGU LS TRAATH R, KA ACF TR SRR WX
ok, hEGREMHRIOERAZE, LAT L4, R, KEFRMTEMAEN EF, BRTEIRK,
[X#RE] TR, #7; REX

FESZES: TU473 XAkERIRAS: B XEHS: 1673-8241 (2022) 09-021-05

Research and Application of Construction Technology of Prefabricated
Steel Support with Horizontal Adjustable Arch in Foundation Pit

GONG Hua
(Anhui Shui’ an Construction Group Co., Lid., Hefei 230601, China)

Abstract: The traditional support technology usually adopts the horizontal support of reinforced concrete in the construction
of deep foundation pit for water environment comprehensive treatment project near existing building. In the process of
installation and demolition, there are some problems, such as long construction duration, high cost, environmental
pollution, limiting excavation of foundation pit, uncontrollable deformation and displacement, and unusable original support
system. Taking the Key Outlet Initial Rain Pollution Control Project at middle reaches of Nanfei River constructed by Anhui
Shui’an Construction Group Co., Ltd. as the example, this paper carries out scientific and technological innovation
activities and studies the large-span foundation pit support projects with side length of 30 ~ 200 m and excavation depth of
less than 25 m. The technology of prefabricated steel support with horizontal adjustable arch is adopted, which creates
bigger space for the main structure construction, achieves the goals of safety, high efficiency, green and environmental
protection, energy conservation and emission reduction and reduces the construction costs.

Key words: adjustable; arched; fabricated
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Preliminary Study on Quality Control Keys of Acrylic Emulsion Mortar
Reinforcement Project in Shagou Reservoir

HAO Enfeng
(Shandong Yishui County Shagou Reservoir Management Center, Yishui 276400, China)

Abstract: Shagou Reservoir has been operated for many years. The concrete surface of spillway anti-scour trench bottom
board suffers from freeze-thaw and denudation. The concrete of gate pier side wall has been damaged locally. The regional
concrete of the gate pier head has been carbonized and the stone has been exposed due to frequent change of the water
level. The reinforcement technical scheme of acrylic emulsion mortar is proposed in the paper. Main construction
technology and quality control keys during reinforcement treatment are described. The results show that the technology is
simple, convenient in construction, environment-friendly, non-toxic, safe and reliable.

Key words: acrylic emulsion mortar; construction technology; quality control
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[# ZE] GIS (Gas Insulated Switchgear) % & & —f TRk H ALk SF, ARN L% L BHM A4 E, L&
FRAATERS, SHERN, ERAEGK, EAETPITHENERE, CSHHELERREWNEERA, €
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FESES: TM595 XEKFRIRFS: B XERS: 1673-8241 (2022) 09-029-06

Key Points of GIS Installation and Testing of Qianwei Navigation-power
Junction Project in Minjiang River

YANG Jie
(Sinohydro Bureau 7 Co., Lid., Leshan 614400, China)

Abstract: GIS ( Gas Insulated Switchgear) equipment belongs to an insulated metal enclosed combined electrical apparatus
filled with SF, gas with high inslulation performance. It has the advantages of high reliability, less occupied land, longer
lifetime and less operation and maintenance workload, etc. The manufacturing and installation technology of GIS is mature
at present. However, the installation and test methods are slightly selected differently due to difference in equipment
layout, installation environment, operation mode, etc. Key steps and procedures in GIS installation are summarized in the
paper based on the actual situation of Qianwei Navigation-power Junction Project in Minjiang River. The power frequency
withstand-voltage test method before the equipment operation is described in details, thereby providing reference for similar
projects.

Key words: GIS; installation; testing
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(# ZE] BREZAEEE— BT ETRREET TR L KB Kb 3E, AT AR 6 8RR LR S
e, XERET 21 MEE T ZHATHSE, BBBRRELHER (ZRABFEENEEL. 228, RUAFE).
REELAFWE (ZRERBE LT E ., BREM) , BREIHAE (ZREREEMAABRRE, X5 #
MEE), BELZFEAERERELIRAR LN EZZFNEEMERRINERENE, ETREHENEE
FEEIEB BT REL R AL, WA ERRE LI TR ERE—CELER,

[R&iA] RELEIL; BAOE;, BFEEER

FESES: TV431 XkiRiIES: B XEHES: 1673-8241 (2022) 09-035-07

Study on Proportion Optimization Design of Face Slab Concrete of
Zecheng Xi’an Hydropower Station

ZHANG Jianguo', XING Liwen®, ZHAO Lu’
(1. Linfen Hongdong Water Resources Bureau, Linfen 041600, China;
2. Shanxi Water Resources and Hydropower Research Institute, Taiyuan 030000, China;
3. College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, China)

Abstract; Zecheng Xi’an Hydropower Station is a large hydropower station located on the main stream of Qingzhang River
in Haihe River Basin. 21 mix proportion schemes are set up in this paper in order to optimize the mix proportion of face
slab concrete of the hydropower station. The mix performance of concrete (secondary indexes including slump, air content
and apparent density ), mechanical properties of concrete ( secondary indexes including cube compressive strength and
splitting tensile strength) , durability of concrete (secondary indexes including relative permeability coefficient and relative
dynamic elastic modulus) and economy of concrete are selected as the main evaluation indexes for optimal mix proportion of
face slab concrete to construct the analytic hierarchy process (AHP) and obtain weight. A stepwise regression model is
constructed to calculate the optimal concrete mix proportion based on the experimental data, in order to provide certain
theoretical guidance for the construction of concrete face slab dam.

Key words: concrete mix proportion; analytic hierarchy process; stepwise regression model
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1 EREBRLESHIEITSH
Hc kb % HAJIREE AR i/ (kg/m® )

s P wom] ] mese sy N P P P I Sk

X, X, A X, 7% 5 ~20mm (20 ~40mm| K | 51 | B
Pl | 4 | 1.34| 0 |[20.40 | 0 |[3570 |132.60 |265.20 | 66.30 |710.94 | 593.64 | 725.22 | 4.14 | 0 0
P2 | 36 | 1.34 | 0.08 | 20.40 | 0 | 34.68 |132.60 | 200.94 | 75.48 | 667.08 | 583.44 | 712.98 | 4.73 | 0 0
P3 | 31 | 1.34 | 0.11 | 20.40 | 0 | 33.66 |132.60 |353.94 | 88.74 | 627.30 | 573.24 | 700.74 | 5.53 | 0 0
P4 | 36 | 1.28 | 0.12 | 25.50 | O | 34.68 |137.70 | 294.78 | 97.92 | 652.80 | 570.18 | 696.66 | 5.11 | 0 0
PS | 36 | 1.28 | 0.12 | 15.30 | 0 | 34.68 |137.70 | 334.56 | 59.16 | 651.78 | 569.16 | 695.64 | 5.11 | 0 0
P6 | 31 | 1.28 | 0.14 | 25.50 | 0 | 33.66 |137.70 | 344.76 | 115.26 | 591.60 | 600.78 | 600.78 | 5.97 | 0.01 | ©
P7 | 46 | 1.22 | 0.14 | 2550 | 0 | 36.72 |137.70 | 229.50 | 76.50 |706.86 | 628.32 | 628.32 | 3.98 | 0 0
P8 | 36 | 1.22 | 0.14 | 25.50 | O | 34.68 |142.80 | 306.00 | 102.00 | 623.22 | 604.86 | 604.86 | 5.51 | 0.01 | 0
P9 | 41 | 1.22 | 0.13 | 20.40 | O | 3570 |142.80 | 285.60 | 71.40 | 666.06 | 618.12 | 618.12 | 4.82 | 0 0
PIO | 36 | 1.17 | 0.15 | 15.30 | O | 34.68 |142.80 | 346.80 | 61.20 | 626.28 | 607.92 | 607.92 | 5.10 | 0.01 | 0
PI1 | 36 | 1.17 | 0.15 | 20.40 | O | 34.68 |142.80 |326.40 | 81.60 | 636.48 | 617.10 | 617.10 | 5.10 | 0.01 | ©
P12 | 31 | 1.17 | 0.31 | 15.30 | O | 33.66 |147.90 | 419.22 | 74.46 | 595.68 | 604.86 | 604.86 | 6.16 | 0.01 | 0
P13 | 46 | 1.12 | 0.31 | 20.40 | O | 36.72 | 147.90 | 263.16 | 65.28 | 705.84 | 627.30 | 627.30 | 4.11 | 0.01 | ©
Pl4 | 36 | 1.12 | 0.61 | 20.40 | O | 34.68 |137.70 | 315.18 | 78.54 | 636.48 | 618.12 | 618.12 | 4.92 | 0.02 | 0
P15 | 36 | 1.12 | 0.71 | 20.40 | O | 34.68 |137.70 | 315.18 | 78.54 | 633.42 | 614.04 | 614.04 | 4.92 | 0.03 | 0
P16 | 46 | 1.07 | 1.12 | 15.30 | 5.10 | 37.74 | 137.70 | 229.50 | 45.90 | 734.40 | 625.26 | 625.26 | 3.83 | 0.03 | 30.60
P17 | 41 | 1.07 | 1.12 | 15.30 | 10.20 | 36.72 | 137.70 | 258.06 | 52.02 | 699.72 | 622.20 | 622.20 | 4.30 | 0.38 | 34.68
P18 | 36 | 1.07 | 1.12 | 15.30 | 15.30 | 35.70 | 137.70 | 294.78 | 59.16 | 665.04 | 618.12 | 618.12 | 4.92 | 0.04 | 39.78
P19 | 39 | 1.02 | 1.22 | 15.30 | 5.10 | 35.70 | 137.70 | 279.48 | 54.06 | 663.00 | 615.06 | 615.06 | 4.53 | 0.04 | 28.56
P20 | 39 | 1.02 | 1.22 | 15.30 | 10.20 | 35.70 | 137.70 | 271.32 | 54.06 | 664.02 | 617.10 | 617.10 | 4.53 | 0.04 | 36.72
P21 | 39 | 1.02 | 1.22 | 15.30 | 15.30 | 35.70 | 137.70 | 264.18 | 54.06 | 665.04 | 618.12 | 618.12 | 4.53 | 0.04 | 43.86
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2.1
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Hﬂtt Przs 195 g | zquzl\ﬂg/ﬁ
%% | gEmen | &% | O B e | SR Mpa | B | ARSSSE ) S
(kg/m’) (em/s) Mt/ %

P1 3.67 3.26 2493. 90 45.59 2.60 2.73 80. 07 686. 32
P2 3.37 2.55 2511.24 52.53 2.89 1.91 77.01 665. 48
P3 3.47 1.43 2476. 56 57.43 3.23 1.08 80. 78 697. 65
P4 2.24 2.45 2451. 06 48.76 2.65 3.76 77.01 697. 15
P5 2.65 2.65 2375. 58 53.14 3.81 0.96 77.01 703. 55
P6 3.88 2.24 2419. 44 55.28 2.76 2.94 84. 56 697.95
P7 4.59 3.26 2407. 20 43. 15 3.69 6.16 65.18 681.95
P8 6.43 1.53 2435.76 48.76 2.25 4. 50 64. 46 703. 01
PO 1.84 1.84 2412. 30 44, 37 1.97 4.05 80. 07 702. 28
P10 8.36 4.18 2370. 48 52.63 4. 64 2.55 74. 87 706. 17
P11 3.57 1.12 2421.48 51.71 2.22 4.09 78.49 706. 90
P12 7. 14 3.47 2444. 94 58.34 4. 41 1.73 88. 84 737.98
P13 5.71 2.55 2437. 80 42.02 2.71 6.77 99. 96 711. 41
P14 2.86 1.02 2404. 14 49. 88 3.09 5.13 93. 84 691. 64
P15 7.34 1.02 2686. 68 50. 49 3.41 5.14 99. 04 690. 25
P16 8. 06 4.79 2429. 64 35.29 0.74 6. 46 66. 30 1282.92
P17 8.77 4.08 2394. 96 38.56 1. 10 5.62 96. 49 1368. 80
P18 5.30 3.47 2431. 68 39.98 1.38 4.79 95.98 1470. 15
P19 3.26 4.08 2392.92 48.76 3.95 6.59 95.37 1241.77
P20 5.92 5.30 2997.78 41.92 3.15 6.59 84.97 1399. 62
P21 7.75 5.10 3106. 92 37.94 2.98 6.59 81.40 1537. 67
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Analysis on Integrated Placement of Rockfill and Concrete in the Dam
Tunnel of Wanzizhai Reservoir

ZHANG Shaoping', LI Xijun®, AN Xiguang'
(1. Yunnan YEIG Yuanda Group Co., Lid., Kunming 650101, China;
2. Yunnan Provincial Water Conservancy and Hydroelectric Survey Designand Research Institute, Kunming

650021, China)

Abstract;: The technology of rockfill concrete is to directly put rockfill into the warehouse, and then pour concrete with high
self-compacting performance, fill into the gap of rockfill, forming mass concrete structure with low hydration heat. Taking
the tunnel construction of Wanzizhai Reservoiras an example, this paper expounds the construction method and key points of
quality control of integrated rockfill placement, and analyzes the construction effect of this method. The results show that if
the site is not restricted and prefabricated tunnel is available, the integrated rockfill concrete placement construction without
vertical outer formwork can shorten the construction period, save investment greatly, and protect the environment, which is
worthy of promotion in water conservancy construction projects.

Key words: rockfill concrete; integrated placement; application; dam tunnel; construction method
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Analysis on Precise Scheduling Measures of Shiyang Reservoir

WANG Deming, WANG Xinchang, ZHAO Xinchang
(Juxian Shiyang Reservoir Management Service Center, Rizhao 276526, China)

Abstract: As an important water conservancy project for water storage and beneficial use, flood control and disaster
reduction, the technology of reservoir for beneficial use and flood control scheduling is extensive and deep. Taking the
practical scheduling work of Juxian Shiyang Reservoir as an example, this paper analyzes the reservoir scheduling precision
control problem, discusses flood control scheduling modes such as small flow rate, staged method, preset spare capacity for
flood control in order to provide a new approach for optimizing reservoir scheduling, and provide a reference for developing
benefits of reservoir operation and improving the level of safety management.

Key words: reservoir scheduling; precision; beneficial use and flood control scheduling

KEERAB L Bk W, K, FRAE . WGE
PRETAETIRE . g DR ) A K 28 7 8t -5 2 A R
JEKEIBATAE B OCHE, WiRH ATtk En
WMRELR  ILJUAR, INZRAE H R B B K % 57 A2
FIB TRRSEPR, SRR A4S BRFORS AL 94 2 075X
RJU/NG R | BB, TR B 2 YT AE B TR ik

Wioks H 1. 2022-06-23

fiits, BEAMHI/ MR OK A AHE Tk e, XAE
g S B INF I8 1] i A ASANIRATK, e TR
et XA AE S P, MR, AU TR
TR HIT A K 2 A, (A 7K 2R 0 75 7K . T A B 14t 4
TRE S AF R, I RCR AR R EAR

TEEA: EA] (1971—), B, AF, SRR, WFKF TREHTAE,

46



(R 20/

Scientific Research

1 {EPEKEEARESR

1.1 TREEEAEN

HEBHZK PR BV ZS 1.36 42 m®, X4 F FEZE 0. 6987
{2 m* | IKPEBETTE K FRE 100 4F—1 , BoAZ it kAR
5000 4F—#, 5K HLE 4 G HLAH S 1140kW,
BT 2444 2 i 200 J7 kW - b, A BH K P2 J& — JAg
PABHE | HEWE ARSI ALK =, 458k i
W SRR E R Z TR K (2) BUUKE, KE
R T iF 30 7N, 24,5 J7EBEHL L R R £ L EAS
i BE RO ) 2 AR BEAT 55
1.2 JISIK SCHRTEE KR 5

B LA BH K PR 42 o i 3T AR 28 1km? . o L X
1 70% , FBh 20% , “FIR A 10% , BRSCHA 4
o, T U BB 3%0; i B2 AF T B REOK &
781.60mm, ZAEFHIEHE 0.90 /4 m* (WFE1);
D8 A R P o I N T /& - B B (TR S e
R, FEEPLERY 7 A, WK R 5 RK
WY 83% , FEAKEAEPRAEAL AR WK B 5 BE ik BE
TR R BEPEKRE AL, BESROK PR ELAT T M RS
A1 24 55 B ULV BE RS, A RBAE 740 R HEOK E TR
ST, IR TR 421817,

®1 BEREAMKERFEZRRTEHRKE

BN, JT m’
A 1 H 2 A 3 H 4 H 5H 6 H
KoK 104 99 98 124 228 590

A 7H 8 H 9 A 10 A 11 A 12 A

Kok | 2339 2171 951 304 229 112

2 {EBRKEINREREE R MkIER S

B ELAL BROK PEAL GE D R & AR HEFIEIE ) 32, e
A Al SR S LR A A I RE . B B A 2
LS RE, KETRIAMERE T2, —REET
e LA 2T R e, BrtsiReEmR th; — 2
HEDCA ZE R LIOK AR | ANESEIR B R N | e
HUAEAR | s R 2 M5 e 2, AR

KEREAVEM I REREA L B Rk R
SRECHEWE; =230 T I 38 AR 25 K R 3 K T
A IXUEAR AT T S8 PR K A GE /N T ke i T K
b, (EARAR B N ALK SN 8 K 2R T K AL
P, MTIANDR 1 Bt 5 4y, [RliF, 7K i BRI 7K
et 7784, ARG AR HEM 2 AT, 8 I,
BRI R A, M EAT, XA H ek
BHHKTR, WAERTR 12 H FRS4E0 11— AR EA
Bk, RUKERE R E/DN | RREempa, DUPR T
T R AP WA A2 X SR U 5 B X K A A U
FRIR B, A BERERBTLT FHK 5 7 eI, 7850 R AR K
PEXHRIR a5, SCRERA DR By k22 4

3 KEFEIRGFENEZ =

3.1 VEBEK D S BT K B 7K =

n prsd, o R L 2R TR, ROk A
Gl N AUE | FRHESOKRNIE | B, ERER
K EEZ D, FBOKEREB DK WD, 3 4F
o AR ECEIE NE . THAKTER, SBONET
FE AR AN Al 55

IR PRI 52 FH )2 DR /K T 4 4
il B 5 TR TR, O s R R S VRBR KAV ) Bl
Wb L, PRUE RN 4 AT 32 3R
PATBEEIA R, —Jr T MUK AR 2R, R &
LI REM KRG, AR T RIA T REs; 9 —
D7 TR KA s, 438 KRN K, AR S
R R AR K, TR AR, 28T I v A it
FE7 o T 4R TR A AR 4% 2 K 75 SR Ol
PI%s, BE R PR RV BT, = ok
IR HEAT BR800 % 08, 35N B 38 40 X4 A
HiY,
3.2 TNEAESTEXKETH PR TR

PR BB RUK A4 H B E 2, Wtk
BT ER Y TRTEOR I N AR R S T A R KT LD
AR AT ZL 7K K LB 8 2 o, e Tt
N0 B1EI) A SR 1 4 9 = e e e N s 19

47



20/

Scientific Research

AUE, R AR B HOK K BT %A, R
FEMNAT TS 2, HEROKIEZ9OKRETT . BidkaE T,
JIA 7K P ] JRE A 2 ) ) R

4 KERERELETERZEG

JK PR BE AR s KRR RE T, TEPRIIE TR
SRR T, R RS 0, HIREEE A
FKBEUR A S HEAT R L, SR EIRTHE . %A H Y,
JKC PR JRE G v AL 4 ] 2 R AR LA kO 2, SR A
B rs ., FREESEIIRERYZE S AT 2 AR R K
JE, TR A VRN I8 B2 A2 1 O 58 A0 R R B TR 2
&, W AT A S BB, KRR &
UF . A SRR RO, BRI 2
P DB R 2R i | VU Bek) 73 B W KPR R
o ZAF Al FERSCEUR R P BRI

5 KEEIE BRI B EER AT

5.1 2%H5 BT A B oo 0 ) 4 o)

MFE L ATLAE L, FRr 10 AEMS495 A, KIE
SRAKED R E KRR AR B A Al e X B A A
AR AT 12 HRCSAER 1—4 H kKRR 2D,
TR AW R T RS, 8 T A S AN
B 7—9 HRIK G A4 RIK G 78% , 1A i [1]
Be— ook iR (RIMEA SRSk n] Dhd i 2% 1&
FHRAK D) o PRICARHR IR O, AFAT 11 A 2 24948
6 H HE SR XMANIR L, Tl 5 0 2% A I B R AR K B
IKAL, DRBE S S K PR B RE 5840 R AV & RE 5 T
7—10 J R Pk R, BT R AR A AR K i
GO, R K PR R BRI s T SR
K, 6 HNRE 7 H W15 A R B BT 2% F 98 B Fn
B L 2 B B A3 75 e, iR S IR R
FHAKEELA T H 1 H AR 2% ) AKEEACKRE, )t
SR K E VA BEAG UEAL S PR 0 E 2N A, 40 01y A
HR A K B B 7K SCRAVERf 2, AR Y 1Y AR ZEAR i
] ZE 7 S BAE 77 2 A 14 A B 2 LRI T 4 A 7 3 >
BIE,

48

BLURTE BE b B, R B A K PR K =
“HIEEART AR R A K K R K A B AT
], IXRERERBAS 4R vl 2B 7= AR5, X RE S 1 0 A X
M AERSIREE . SChrfErb, 5 A LAAT, (R EoK
JESEARDLRNER | 6 H A TF LR AR I 24 5 SR JBOK
R T, I & r UK T RS, K K A7 35 3
7H 1 HiFRERE KR, FERT B R R B, KR
KNG ARG AR, BEA I, 2R
EERALM, 456K3CH R, R\, &
R P o 3 8, DR ARE K PR B K e A ) o 3
i, HEFCRBRRRIER , Wbk, w5
g, B O R EE TR AR e R T
AR SCH, TG 7K 2R KA AN 8 2o PR B 7K
B, ANVEEE s TS 2K A 7K AL 8 A TR b R KL
SRR T F 0l S B K PR AT A BERIIE PR K AL AR T
BRI AL, SRRIF R w kb, E e, Jf
K E K,

5.2 26 5B HEE R K B

K BRI il U7 %8 HOR G Fom a1 R e B
KAL, Bk K AL, R E KA (R E KAL)
R WA 8 2% 9 22 A it i SR AR i 45, 7EORIIE T2
TRWMHHR T, RIEHRE KBRS AEFZR, B
T UG 2 220, N AT RESE I — Lk 2E 45 5 Al
SRR LR R, A A — R K BERIR B A TR
REB WG E A I, H DA IK 26 g 4 0 K ) B8 155 20 53
Br, BAKEWAA & K KR, 2R 5B
TR B K e R R X AR A, AT — B
AEWE R 2GR, SRel R B AR KRB K, 1ER
KA R B4 S5

FLSE KB E T 7 H 1 H B
)55 R, K2R B 7K 4 ) 5 By T e 0 2 K
BSfE, XANAEEEDTEWE AR, 2R
Bt ok, BI7 A1 HK PR /KSR TR AP BRI K AL
AHN B K B R R R ZOR, 7—9 A kK b4
SRR T8% , Al R RITEE, % I8 T5% AR R IK IR
WES, IRAWTHAE 7—9 H kK& R 78% x75% =



(R 20/

Scientific Research

58.5% WM&k K E, wit7 A1 BEKE M L
58. 5% WY AAFERAKE (AR 7—9 A PERKEZ )
2 7—9 A K & 1 AR TR o i & K &
(RFIER + LA ) 3 =BG DIAFA FK A 89 7
A1 HKEEKE, RBFKETET A1 HAKEF
WEKE, MEITET H 1 HKEEKEARAK T3
KAEDGAET 1 HAKEFHE KR, it bk =7
ARG HER , SR — B K S BB S 2R 5 B
HEH BRI 00 B K S8 DL e A B K R 7—9
H IS ETTRE S R 100 77 m’/d, ByE&it 7 H1 H
IKIFEE K NILEL +50% HI24FIEE
5.3 245 R Tt R I 4 ol
%ﬂﬁﬁﬁ%ﬁﬂ,u%&%ﬂﬁﬁﬁi,%%
T A S TR B (IR Wl WY s ] ) |
PN KBS A 2%, [R]BF R E006 2 f a8 1 T Y
T B PR PEARAERT 12 A F1244E 1—6 A 434~
ORI, A BRI 10—15 K, K i i
JEHYE 2 AU ALl s — M TBOK i 6 ~

=1

T2,

By b e HE It B A, 2L LY i T R

i AR W EA T, R B LA S DU AT 8] 42
il s — 2B HE R AN R U, PR A AT LSS

PR MR RN R R e R R H A Ut
25 [ I VAL R VAL A JBEON) SR R A% S 0 v ) B U A 2R
AU G AN & LRSS s =R N, b8 X Al K &
T TR B UE R 5 DU SE/INE KRS, BB
FEFIA TP A S AR A, R s i 7 T Al A T 1Y
SR AR (i B2 Al i SR R G s R )
WARF K, B RS LA HEK TR 7 43 R K 2R I
THE B R A PR, B TR R4 4,

6 REREIRSN

IR B K R B RAR R B KR 5 2 AR OK R B,
SRR P #3455 K B S R K B Y
W%Wﬁoﬁmmﬁm%ﬁ@ﬂf fiti, A
TOKBEIR, PRI TKE TREIIREAI T 70 A4 AR
AR FROK PR R a2 s L (WL 2) hariirk

Sr'/e. 257 F ) 3 5 15 1 R 5 A R | SRIRMH A | s ik &, T LA
- T I C BV (LTI ROAR S
*k2 BEMAMRKERAEEZERER (#457)

" EE KR, | KR, | BUUKER/ |7 AWMEKE | REHKR, | EREEFEKE/ | SFDKFIE | B TR

i m? 7 m’ 7 m’ 7 m’ 7 m’ Jm’ /% H/(m'/s)

2016 6159 5322 11481 1915 4279 0 100 0

2017 5755 3899 9654 3314 2896 0 100 0

2018 6758 11289 18047 4673 6920 4315 76. 1 252
2019 6812 5727 12539 3234 6682 681 94.6 48
2020 5176 11156 16332 3284 5399 3732 77.1 120
2021 7201 6515 13836 3733 6520 195 98.6 33

7 & & T, A B e FEHRIE 4 K 2R AT DA il

ZAFR, HBHOK P SR A A R R P, A
T—REMA TR M2 . (R KR B ER g |
AR T AT, BRI, BKREREE,
ANAEAEPAS R[] B 7K P T AR, LA A7 78 AR [R] 4 7K
SCAR AL, AR SCHR ST A 2K P2 D8 S T T Y REL s A1

 SHMERE R AT BIETEIE A B KR G AR R
%ﬂﬁﬁ\ﬁ%,ﬁwﬁﬁmﬁéﬁﬂﬁiﬁou

22 3k
AR, 2808 KPR B VL A RSO 3 A i B R [ 0. K ) 243
1999(8) ;16-20.

49



0] (45 2100) pPEKEERBSE No.9 (TOTAL No.210)

20224F9 H China Water Power & Electrification Sep.. 2022

DOI. 10.16617/j.cnki.11-56543/TK. 2022.09.11

(Y
ol
M

3P

[Eii

INBU K BE I R & 25 T B 22 ja) = 47

EEE HAR
(AT HMETHREARFTEAT, RKiE 300222)

(# E] AREANBBIKEZ 22T, RIEREEEMRRA T 200K, &IAEE AN ER KA E R A0 E
WEEREMAKT, XFFXETIENBHNLEL2EZHEFINL, BETPBAF T EZR LR METLEY
FEWNARBRENZ2RE, XERGTANBHEINGLZNLEER, BN THNETFTREENARL, B2
TSR, WhmEHZRRES 5@, THKERBGMEMETE P TERE —THEE,

[R&EiR)] DREBPM; 2257, REWE; H%

FESES: TV642.4 X EARIRAD . B NXEHS. 1673-8241 (2022) 09-050-07

Analysis on Safety Appraisal Investigation Problem of Small
Reservoir Arch Dam

WANG Chenhao, CHEN Jianhui
(Zhongshut North Engineering Research Co., Lid., Tianjin 300222, China)

Abstract: The safety investigation and survey condition of 3 small arch dams are adopted as examples in the paper in order
to guarantee safe operation of the small arch dam reservoir, farmland irrigation and rural security drinking water, and
promote the survey quality and level of risk removal and reinforcement in dilapidated small reservoirs in China, thereby
revealing safety hidden danger of different degrees during construction and operation of small water conservancy project
construction. The unique and rare practical experience of small arch dam survey is summarized in the paper. The possible
problems in the operation of arch dams are predicted. The development trend and direction of safety appraisal and safety
reinforcement survey are outlooked, thereby providing certain reference for reservoir risk removal reinforcement and
operation management work.

Key words: small arch dam; safety appraisal; risk removal and reinforcement; investigation
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Application of Drilling Technology with Dth Hammer in
Yingcha Regulating Reservoir Project

WEI Yonglong, LIU Guanglin, LI Xu
( Beijing Jinhe Water Construction Group Co., Lid., Beijing 102206, China)

Abstract: Yingcha Reservoir Project is an important part of Beijing 2022 Winter Olympic and Paralympic Zhangjiakou
Division Area project. The project is characterized by large reservoir excavation depth and high underground water level.
Precipitation construction is carried out before the excavation of the reservoir to ensure smooth implementation of excavation
and anti-seepage system according to the geological survey condition. The concrete construction method and application
parameters of the dewatering well of DTH hammer drilling in Yingcha Reservoir Project of Zhangjiakou Division during 2022
Olympic and Paralympic Winter Games.

Key words: Winter Olympics; DTH hammer; application
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Application of BIM Technology System in EPC Project of King Port,
Saudi Arabia

XIE Hao, WANG Yajuan
(SEPCO Electric Power Construction Co., Ltd., Jinan 250000, China)

Abstract: BIM technology is applied during the whole process of EPC project planning, design and construction of King
Port of Saudi Arabia in order to efficiently promote project execution. The whole professional BIM-based forward design
process is explored in the design stage. A set of effective collaborative mechanism is formed. The management mode of
“regarding design management as the guide, BIM technology as the support and schedule management as the main line”
has been formed through typical application of BIM in the construction stage. Through the application of BIM technology,
the problem of collision between design and construction is effectively solved, the direct 3D drawing improves the work
efficiency, enhances the interaction of all parties, and 4D simulation saves time cost, thereby ensures the timely handover
of the project, realizes the added value of the project, and gaining better management and design experience and benefits.

Key words: BIM; forward design; workflow; construction application
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v v ng
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] = ; a e
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Pipe Types: C5-SCH40 721879 313897 795294 L BR :;g:;:
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Pipe Types: Fire_Water 1 228717 270113 P T ABS paea Prass CTRL: then) you cun get
Pi - Fire. Water 2 1077 11.04 P ypees A303-01 multiple choice in one filter,
ﬁm?ﬂﬂ o oo T Fipe Types: ABS-SCH0 A303-02 Click Eraser will clear this filter,
ﬁ:TVY::GE aic 1421 4240 p!p'Tﬂm' Bl A303-11

Pipe Types: BI-SCH4D e SEPCO BIM TEAM
2it 2145749 38442911 32 Pine Tunes Bl 4K STEF PI ZHAO ZEPENG
QUANTITY RESULT - Pipe - Length m VIEW FILTER
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