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Research and Application of Concrete Construction Technology in Large Hydropower Station

ZHANG Chonggiang
Sinohydro Engineering Bureau 4 Co., Ltd., Xining, Qinghai, 810007, China

Abstract: Combined with the research and application of the concrete construction technology of the second dam of the plunge pool
of the Xiluodu hydropower station on the Jinsha river, this paper comprehensively and systematically analyzes the concrete
construction technology of the large-scale hydropower station project. It mainly includes the concrete mix proportion test research and
temperature control concrete construction technology, from the aspects of raw material selection and detection, concrete mix
proportion test analysis and application, temperature control measures analysis in concrete construction, concrete construction
temperature control measures, concrete transportation process control, concrete construction control measures in rainy season, and
concrete curing and protection measures analysis after pouring. The influence of different material source combined aggregate on
concrete mixture is emphasized, and the requirements for concrete construction mix proportion and temperature control concrete
construction that meet the design and construction requirements are proposed, which ensures the construction quality of the second

concrete project of Xiluodu hydropower station, and also achieves good economic benefits.
Keywords: concrete mix ratio; temperature controlled concrete; construction; workmanship; application

1 TiEHR

RIS KA T 29 P s A K EE S0
BEBEAABIRINRIREWR S, AR NZHE 9 & 77
FITRRHENA, BAEPIEEIA 1386 15 KW,

XS — R R BK RIRR AL TR, 76 AR T =0k
KRR TAE . TUH FEEPIER A PSR &80,
AP 22 38 LS U R 40 BR R0 MG AT 2 o eI W] DA At
PIBAME R s o E N BT BEREFERLE I, K
R E I H R ORI A AR EL W K =
32278m’/s, [F]H 06 R 5 K B Bh A K s g A ik sh
1o BB BSRAER— AR R K R . A2 1 1)
RGN 334. Om, MUTH = FE 386. Om, R THIELL 1.
0.5, TWFKEEL—H, RAMRIEERZ 52.00m,
B KU %6 % 59. 08m, TR 95 & /& 4. 36m.

FRAE VRIS /K FL 0, TR R R R, Rl 1) o} VR
A H TR bR S TR s S TR I R
it T 25T VRN e R

NT I TR i TR, % AR B G A RS

114

W 9C TAE 7K R DY JR3 R % AR = 2, AR IR IS I /K He
SR e T T Aol E R R, AT TR A
BRI, SRR E R AR, TR RS YRR
5. SRR, MR AR,
IR, il T R R i TR i, SR T AT
T SRR it 1SR AR TR U - C A b R R s TR i TR .

2 EprRhtog

2.1 Kk

ST REEM BRI, b 58 A bR, Fe2Lik A Y
A8 U A 7K UR B A3 A PR w0 2 7= P e e o e 42,5 7K
[FII X KPR IPURSREE . WP CAAER) &, Pidffom
FESS T AR s, R B H AR E R
3.9-4.7%, PLEIREF: 28 RN PUE ¥ E LT
47. IMPa. , FEK YR IR & TR AR F8 A 56 4 2 100 H R ¢ L it
TER.

2.2 MHREX

TR IR K HL S K B A E IR B35 ARk, & A
FEAZ B R 4 DT IR VI /K H il S M B D A I TR B¢

Copyright © 2022 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dTV52&from=Qikan_Article_Detail

ARHLBHE - 2022 5% 4561
Hydroelectric Science & Technology.2022, 5(6)

@f VISER

A, JEAEN AR A R B TR RS R A i
5y, BNz, ERHCINREEAESL, BB S 7K S
A, BRI, DN T IR AR RE, veb TR e T K
A, EE PR S ATER AR LA ke, HA,
A0 B IR S s — R B el it 3 O R R B AR PR A ]
LR, A8 FH FRK IR S S X404C 1 s i etk 57, 1%
B Hh 5 DU A PR A =) A7, 88 i 5 1 SRR
B2 AIR202, %515 H BIGENSEMERAF L
77, WIS AE E R . SR GRS RL, TR
IR S, $EmiREEtrtERe.

2.3 BRREFH

AT H VR it A B B R B S D TR IS P K
H Sl B MR ER DA N L R A 7, R R XA A
TR, TUH 1T AR X Els . APREE AL
EREIRE - KHUR . 85 1R, 7k fREFEE
BIERHUR R B A R S, R PIRLaR A . AR PR B
Pk U A2 RE L . & 8l XL E BHETR B+
R LB R FE SRR, B v 0 Vi T M R AN R )
1K = B TR N KR Y B0 () A7 70 A R 3R THT I A5 B R
R R FEE 1 3 BRI PRl 245 5 ) il 2D IR 5
PORHPRE G, BRI LS, B CRISET R, TRk
n, AR IR s, S EUREE LR T R

2. 3.1 2 FC B RN TR A - 0 M IR 2R A AT

RIGERW, FRYPE L. MAESYE, FEYR,
Yol JEE#% B P AR N R R, YRR i T A e T
HEVFALTHIRE .

TREE AL A LG, BT SR T HRCHLRS . Sk
ST, KK LGRS B G LU AR R, R R B A
FEGI VR BE L, R R ] ) TR A L B LU O R T8
RIS U, ERARBUREE i T, R AN
5mm—20mm, A5 20mm—40mm, KA7 40mm-80mm PR & K} .
DL 5 TR e 1 TR 5 P

2.4 BETRKENEZWSH

FRAE VR e LA LR T RITEZEK, T R IE TR B L5
FESEL, WA RRIE KR EE o 7K IR G B S RAMEX TR
kA )5 A s, T B R YRR K&, BT
I T VR EE L TR, EACCRTREE S L RE . DAY
AMERIGOLUT, 7EIRE LA i B R i — e =1
AR o

VR VS K Bk K B A T E ] AR A A R
B HH 3 A 7 1) — oM AR B K 7R SR EE R 94%, AR /K 1 75
KREGH E S REESRITE, SRR S E 20% ~
35%HS, PRI KRS K E R LI KZ 4 ~ 7
AT K E.

A58 FH 50 0 T DR AR AN AT DA B R VR v 1 FHOK &2
T B vy DAt T A, TR 5 1 B 3 i 58 2 3%

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

MR BIR B

3 REELTE ARt

3.1 IREETERE SKR LI ERIZEN X R
S

AR 922 75 U0 7K R 3l 7K RS R 0 TR VR R 1
Ehr, KERECy 0.41. 0.44. 0.48, MERBELE
By 0%, 20%, 30%, $2fit 7d. 28d. 90d W VREE L BT
R FE 5 KR LU AR B35 B 1) 26 R ARES o i3 R . X
TAFIKEL LRI K5 5 2 A T, TR PR 3R 5K
Ji2 Rk JRE AR 45 B 3 A S R AE O o

3.2 RELEEILIRIE S

R 2R 5 VR 7K F 3l 7 i R 3 300 T VR 3
Woitfahn. SR ARIESR ., FEGGRAE, DARIRE: R 5K
Ji LAY AR 45 B B LU AP G 3R 8 1 IR 165 U 7K F sl 7K 2
PR T IEINRE I A kS

4 BgTiETEA k&N A

I DA RIS HE b, VR L GG P R I
i v 5 S A R R RV 5, BB v A2 VRV LR B %
T ARFE bR, TRHE 0 BT 2 B EESR, (A e A FH 1
TR TCA L AL DV 58 BE AT GE A U 43 B, A 28d
W AP SR T AR e 2 B , TR A7 R Kk B 75
S, G g AR 1o 1RSI K L T E I TR R
Wi TR A LK 2.

F1 RBELHRUERERNSRST

B R (MPa)

ol
I e {');ﬁ ﬁ;
B VAN 7 pr sy
51 R R 0 e M P9 | o

¥

26d [=26(882| 38.1 | 27.1 | 30.1 [2.22| /

Ci5040F50250Ws0 14 [T 1
180d|=39|582| 57.8 | 40.2 | 47.1 [3.63(97. 5

28d [=23|726| 34.7 | 24.4 | 26.5 (2. 12| /

Ci5035F50250Ws0 12 [T [
180d|=34| 52| 48.1 | 37.6 | 42.0 |2.51/99. 4

5 RE L i TIRITHETE

PRI 7K FE vt 7K H I T T 0 TR L A A
B RE, IUARSZHIN 1K, BETHREE LR 2R, 7K
JE PR VRBE A VR e it P AR vy, 42 ) A S v
J& o JU R AE B 2 d v Uk P 1, o VR R

I H P8 I LA PR i 2D S e T R
ERR L, IR BRI UR

COFEJR - FERIN 15 NGEHER], DUE RS I (8],
PRALE HL 7t T 18]

(2) G MR TR, (A5 % T s A
BB, WARIERIFEERE LR, FifK-Tish
AN B A TR 0 AR AR A BN 8], IR R e

115




@f' VISER

KRELFHE - 2022 455345 61
Hydroelectric Science & Technology.2022, 5(6)

£2 BRBEKEESENEIESTHEIRS
= it % IR Ah m o .
75 witfahs IKIEEE (YR (%) | RO (%) PHERE (em) | N TR KA FEKA
A ZB-1A (%) FS(/J5)
1 - 33 1.0 5~7 50: 50
2 Cind0 = 28 1.0 3~5 30: 30: 40
Fa250 0. 40 30 0.6
3 i} 22 1.0 3~5 20: 20: 30: 30
W‘?014
4 =5 31 1.0 4~6 30: 30: 40
5 - 33 1.0 5~T7 50: 50
6 Cian35 = 31 1.0 3~5 30: 30: 40
Fa250 0. 45 30 0.6
7 i} 23 1.0 3~5 20: 20: 30: 30
Wool2
8 =5 32 1.0 41~6 30: 30: 40
9 = 34 1.0 5~7 50: 50
10 C18030F90250 E 31 10 3~5 30: 30: /10
0.50 30 0.7
12 =5 32 1.0 41~6 30: 30: 40

FEGRIE I IR AN 30°C

(3) TP E AP RN R D RE ) 4 A O D17 12k
HEIAE, DA R0 ) R o A A i v R B [ T 3%
FadRed, fElREE IR IR, ST ORE .

(4) TG AE el BRI I 30 0 T G AL SR
HISE T, WERANEGGR R, 100 H e B AR el Tl e
B, S # i T T R TRV L, e AT O S v
#LAE, fr s — Ui 4 )a, KRB A, ZHE R
b N b B S R, HE T I 3 B v R 46 R 1Y
H.

(5) RECETIME % N P A 5 B P 5 e »
ST R VR B R [P TE, AL T ERTE R 2 A

(6) H—NEBTRITRIG, LA R+
FRYP AR, AR BT AT W L B GE K TR, Ik B R
TRBE R LR F K, DLRE S YR e - 2R THI hoK T2 [ G
J2 RLBE 7K B A P AR I IR 37, DAORKRIR G T R T
HET—ZREE T

6 R Tz s

COEAE P 3 A 2 003 Al P2 42 A TR T, DR 4
DTS, BRI A AR TS YR o fEAe 1T
HI» ZEARIR B S _EBIRG ) DART IERGE 22 AR A [
I 8 751 S 243 ST £ 2 A B, O DA 58 42 78 i 45 A (1 Y
BE, JFRA TR R AT IR - el IR T i2 %
RERE R AOARRE, AT I S PRt T ReAS 1 H Y

@ iRk AR IS R T R IR UR e
AR, R RIS 40 L n o b R A, DA 2
TR VR e SRR PR P, AT S ey T et - O 1R e o (RN
fEIafmig o T BTk R SR Bl DLl L B
R

@iz bt 1) E MBS TINS5, 456 it T
T, BN RREa BN E “RERIRHEAT

116

PR IS it TIIATEHE N A B, XIS K R R AT
MBS, BERE R EFREZBNERCH. YAt 1T
T kg e, AR N VR g . AT 232
R R & .

@ frisfnd R, RS EMERE BT
K T, 75 B R iE A7 B D5 i CE R, RO
TR EIN LIRS SRR B SRR R RE
BN, B HIE RN s B R R b, i R
Jiti L L B R L A%, DA B L B T .

© RE IS FE A NIRRT, 7 7 e X ek b
IEREENE G, & EEEA e TR ER . RR
BV K K YRR B TAE, AR R, 1Z5M
FEERE RS A 22 e b, B Zibl i, 1T
B TIEIE. NBHEH.

7 MERELETITH A

(1) IsEX TR BRUCEE, 3hds T8 Z,
G5 AR gk R o G R DR Tt D R s o 2 P 3K
MW EAED 3mm/h, FREER AT 30min, AT DARE
ITIREE T FH .

(2) TEPE SR <3mm/h IZEE T, Skait Trd -

OFE VR EE TP UbR 1 ST Y, 38 NS -8 AL R
G VC M LUIE B BRI KK B 5

@i U T 2 s B B KA, M &
X GeS G AT P B, R PP, B35, R
AL R 2 BRI AR K

Ve Lt LRI, NS 3RAT 2 KR I, B kK
RILENREE L, AT SRBORE L BTG

(3) HPEMRE =3 2K/ /N, ST, %4
A5 NORGE SRR A R I AL T A

ORETFED N ERRER L, RERE, b6,

QUK W, BUE W E R, B

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



ARHLBHE - 2022 5% 4561
Hydroelectric Science & Technology.2022, 5(6)

@f VISER

] 7 75 TR e RS

(4) KWid)E, BMWEANT 3 =K/ /N, st
i 30 40h . BRI O TH 78 55 1M ARG (1 TR LIk AR,
AR 4 VR e TR SR it T

(5) W JEPRIHE L, SRHCH it

¥ I8 HrR 1 1018 4 50 25 IR I RUKTE BT

QF - (KR EE L BT B SR bR BRI E, H
J R HX b BRABEREAT F2 1

@ L& B P TH AR K , (VR - PeiE B R THE
W TRK;

@FEGETN, A RIVE RSB B ARG, i)
TR IR, FRARES H IR T ek R
148, RPN ERNE, BT LIERR, B
Jti T

OTEFEHIRE LY, MR RGN NG RFEAR
ERVIERMIIL G, B4 K N H RS . Rk B 229
S SR TR ARG L™ EIRIE K B, B
MR IE A, TR T

8 RE L IRMN TR I ARIPIETE 2 4

(D RHEEL TRy

M ERE LS, B RS AR,
TREE LI TAE N 22 H e N 3T, FIRHF R e 5% TR
TSP M A /DT 90d BY 2 IR EE LT 3, F4P N
FA AR RFERIPRG, B0 TR, FEE G RE
BHIAT R M GRRE, AT Rk IRy

ARG TR : KA TR H A HIRK IR . FR4P I
] TR e L 28 J5 T 06, R SAT AN RIWTRLK 747, B
A AT A T R4

IUH A AN THT FRAF = S F PG 7K R S L I A 5 5 11
D5 AFEY, R B AR BES , BEE IR A0 T A RE s
KFEE W . K PRAC TR TIE: RERRLIA
WIS, A LT N TPk st AR5
S H ISR S PR LI, 55— I 18] B B SR TR
B IO HAT BaK -G AR R BE I B R T EE 0 TR B+
KiH, £76 /NE, WRACEHETREWKIRY,, H
FRimH— e T NIk,

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

FERN IS 297 B PRI (A1 30 0Pt IR
AR ) 2 Th AN T A A 1 s 238 28 [ T R 82 ()
RIS 1 /N, BT K AR B T FR 4 T LU Ik A7 1B R S
1 /INIS) P 2R S IE BB K 7R AR

TR : B 2 /NS B — IR IR KIS B . AR A Y
BAHE: WUBGRTH RIS O, TR & 2R 1 A E B X 3K
N LB T VR VR O L K IR E KL K
THE 2 5 S M 7K 1L 2

(2) fRI

PR R B ] B VR R B L it 2= 15 AL
PERE CRIEAL. MEND PIARRIGA L, — AT {ERTEE A
G, SEEZATEEAT . EERId R R, BUNREE LR E.

TREE PRI (R AR DT 3 K, PRBE 37 B G O
FARE, CRAP M RS CRAP TR o 4 IR IR Aok SR 1 B 75 4E
RPN [H] o

9 FRIE

TEIR I 7K P K AR IR e IR it Trp, A%
FEIRO R, RALTRE LR A L VIR B LA 18
s B MBS AR R Tz N . P ESEEA
SE IR IR R 7K FEL 3 K SRS A O WUR B R A B T ok
BEAEF, R RV R L i A SR T IR AT
BT — R I S A6 E i IE PR I H VR e A L B R
FIAT AT . IR T H A RN TR B4 8, RS R HA
KUK ARBATR e - e & e M JR I i T T2 A%

(&3 3cik]
(NEZEH AAFABIRBERELTHIRELHER
[J]. Bz &,2010(10) : 12-13.
(2] E 3% 2. R BT 7 R U I8 B 1 ) fn 5 4 T 17 14
H[J]. WRE R 5 45,2008 (4) : 56-59.
[BlIMIER, THRE, EXH. NEAREAMIERE L
AR RBARTENEAD. TR AR5 H LN
£,2012(5) : 23-25.
e fa/: KR (1983.1-), B, Wik, £87: RER
FEA, TfEEf: REAFAKEENIRERSF RS, B
% IREEMEME, SwBRK: ITRW, ¥4 &H,
MRAmE: mIBAEE IRITEEHE,

117



