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Research on Winter Construction Technology of Concrete in Water Conservancy Engineering
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Abstract: In northern China, the low temperature environment in winter poses many challenges to the concrete construction of water
conservancy projects. In order to ensure the quality and efficiency of winter construction, a systematic study was conducted on the
winter construction technology of concrete in hydraulic engineering in this article. The study adopted a combination of field
experiments and numerical simulations. Firstly, the influence of low temperature on the performance of concrete, including early
strength development and frost resistance, was analyzed. Then, various winter construction technology were explored, such as
insulation curing, adding antifreeze agents, and using fast hardening concrete. The research results indicate that reasonable insulation
and curing measures can significantly improve the early strength of concrete, the use of antifreeze can effectively improve the frost
resistance of concrete, and rapidly hardening concrete can achieve the required strength requirements in a short period of time. In
addition, the application effects of different construction technology in practical engineering were analyzed through numerical
simulations, verifying the feasibility and effectiveness of these technical measures. The research conclusion provides scientific basis
and technical guidance for winter water conservancy engineering concrete construction, which is of great significance for improving
winter construction quality and ensuring engineering safety.

Keywords: water conservancy engineering; concrete; winter construction; thermal insulation and maintenance; frost resistance

EE BARBRIC R . XAMRAR TR E, & EEPI

FEBREAL T, 2R IR AL A5 /KON TAREHE T (7R Bt 1
AAHRALFA . USRI TR B LA W sl A g, L&
AT AT REVRIR, X ARG TR 0 i B o A8 M AR
AT AR 2 75 AL RO XA [, B st ORI VR LR
e DRFF AN, MBI R RS LR EAARIR, B3
FRFAR IR A LR AR, SX 6T AR e A B RA A&
it /KA AR, SRRt RCR . AW atE Bk
A AFERIIR A R, REVS ORIEIE TP AN TRE M 242

1 kM ITIERETEFHIMERSIR

11 KR TERBREEETRTALEN

FEAZE, A7 X ARIR A 36T 7K TR (A VR ok - it
TR T RRREDR Y IR T S S BRI | A
W B8 Sz, HAERMELRTIRBE L 5 2R E, o LIRS,
ey (22 Ve S APE 4B 5 N ATE & &R Tk et it T

30

B TR HERE AT 3aT « RECH R A& 20t T8t 7T
AR DRV B ARG IR SR A T IE R B L, 106 A2 AR5 M ) 5
5 22 AR, T AR B KA TR A 34T o

1.2 ZFERMRERTHE TSI

AR P 85 2 R R ot it e A A L i Ak e
ISR R 3R 2 — o IR 2R P 42 Y2 25 AR TR e R /K A e
AR, IMAE S ISR R e EFELT, Ky
2K, R AR SLER A R R A, B PUR SRE
AN AN 52 458 o 15 45 7K IR AR I K S TR Bt - SO 45 4 e
W, ForEREE, ISy TR A RARTERE .

AR I 2 S0 TR e X A B P2, VR - 3R 1T 5
PR IR ZE 0K, 3G AR LR ), 243K — R il i TR et
RTINS, 2251 AREE . [RIRE AR L N RN AE B 5
f R R T B VRR R 1 A B« KR SR AL EARIRL %A

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



AKHRHE - 2024 95745 4598
Hydroelectric Science & Technology.2024,7(9)

@" VISER

R S TE R B, AR TEVA A TR (8] Py A 3
Fr R BB EE, et kR, % n]RE B TR )

RIEZEPE T TR B 1 T e 1 22 Bk, 75 ZERHUE
R AR SR Az H LR (TR L PR KA RN 2
EIPLREE ST, TRARTEMRIR IR BT it T s A g b e 4.

1.3 ERIMARIVIR R AR ER

AR, [ Py ARt KR TR IR Ik & it T Rk
TTT 2 RMKESL . [EE, R EEEF TR
R FH BT B 5 70 A AR B 0 G Bl DA B 5k e ik £
B RN FRY 7k . BN, A6 RIIGR S €4 Hh X R 7T
o, I VN R R AR R R K T, T DA AR
PRI L R TR T R L T o [ P PR A ) B g
SRR, AN [F] DX SRR L, B T I R
TR, a0 AR AL IS X R FH & ARE 35« B ECR
FHIMAAGEA S5  BUE A ARTE B 9 78 R IR N,
SRR IR A T AT EE - A SRIREE  A N 137, B8R
T LA R, O TR SRR T B

2 {RIRINMEXT RS T 4 RERI SN 43 47

2.1 KRR+ REiSRE A RN

IR IASE T VRS - 1) 3050 3 R e 52 3 . 3 Rl o —
Ji T, AR T AEZE K YR KAk S B (1 RS, (43 TR - 7R 4]
WM B BE S K% o 53— T, AU A AR T VR - P
TEAEVKERTE, IX 2 0R et S5 M= AR AR v s, 16 1
FRATREE L R . KEM AR, HiREKT 5C
I, VR B R R A 2 I R, R AR R B
24 /BT PN B RS KT BRSO IR IR R 1/3~1/20 4
ZIUR U 08 Tt SR AR UF AR 2% 1R T VR 1y B T i o
J&, B ORK R TR A o R R

2.2 IR MPURIERED I

IR PR XR G - BRI RE S 525 . PR MERE 2
PR TR AR UKR A% T I AVE R BB AR . B AR,
AZN TR, VR AR g UK e e AR AR R, A
M5 SE N B ALY T o XSSO 45 F) 1) 5020 B 9%
S T IRk - B 5 ) S B MR AT S P P RE . SRR N
97 R 50 T DA B AR VR e (R 485 s 9D K AR UK, A
K AR TRk A B B o 435 K (R R o & 25 it T o
MIEMUKIE R E, RACE RS, BRI s A
URPERE o B G, AT T A EIAC G R VR EE L B
PERE, AR B E A 1) & 2=l LR e LA 7

2.3 [KBMRETRE L AR R

IR PR 55 56 VR 9 - : R P Sz i £ ol ik — R A B
RIGHAT PEANIR T o 50 K FH 22 2R e LR, 7EAN RN
S AE R AT ORAZ AN, DASRIR R o) Vi vt = 5 T P
AP BE 1) BAR S B85 o Wb fe b, YRR A b
FERS R, B ORI A ) — B

RAHIMETERUG, W TEAREFRY T N AT 74,
PESTELAH s HoAR i B TR IR A BT AT 747 A
o AN[RIHR B S5 A N B e BT 5 B DU, DADPARAIR

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

T FLASR B R R . 25 FEOR, IR E I TR
B R R, GRS T 28 R
RRHEFRA A NI T0% A5

T IR N AT PR M BRI, VA R
T AR RGN A R A R R B B S 0 IR 45 R R
Y, ARIRIR A AR T RS C PR SR, 30 T VR i
FEIA G 2 2K LA o 5 @ PR R4 (R AR B,
IR IR N R4 VR Bk R A& D 45 T VR R 26 5
T H T S A OO RN S AR G

TR LRG0 45 T OVIRIRIAEE T IREE T PERE I - M d
BET B SC R, IR AT TRAR T 8t T REEMR
TR AT RIESHR B MR RE RS, A B 1652 5 né
PR T AR, R AT LR R AT S

3 JKF LR B X FhE LTI ATEIE

3.1 RIBFIFEA

PRI TR KR T2 VR B+ A it 11 B e R4
Jiti 22— o DR TR S L IE FE VA IR T RS IR W B iR FR A,
ISR EAT R R 475 it o 5 ) P DR T e AR A P CR I B
PRI B ARIR AR SR NI ORI 2, HRPE I HIR SRR VR &L
T ALK AR « PRI S5 T B I A S e, PRERIRE
A 3 T UL P E R Y L P o 3 AT SR BUTR 6 - R N3 24 42
re 7K e FH B FH R B Rkl PO S i vt B VR - Y R PR
P JEE A RIR TR EOR, A5 B m R L i R B
RETREE, MR LR TR BT R, e sk
TR T35 R4Sl

3.2 FEAFIRIN A 53R

TE A Z it T, A1 1977 0 790 ol DRV s L 1 B 17 B 22
i — o BB AR R R A R K s, Bk
IKAFEEUK, ATk /N 5 P A 2 Vet - P 0 48 4 RO R ER o
w5 B R R ELE AL . BT IR RS
P, H IR AR TR SR 4R R, JEIR
FHHPURERE . SIS EIE R, B R B AR
T2 AT RSN BE 08 TR i Y 5 P R e A B, N5 5 R
R IR A AR 28 5%, A6 AR L 45 0 S B AT A . 7
TR I BE SO TR (1 R0 5 M, 98D AR 48 24 7= 2k
RIS R RO K o Sebr TREN AP, X SepiRd A
I SRR, HPTRBCR B3, BeA Bt miREE L
S R B R M R, KR TRE At TR i mT S O

3.3 REMELIREE L RIER

PR AR A TR R KR TRE A T (1 55— &K
BRI . MR A LA b, PR Ak YR AR PR
52T A 58 PR s B BT 7 SR o X A A5 T RER I R A
BHAC EL AN B IR s et it . 90, & 438K e F &
BN 1 RO KRR 51 AR AE, AT LA K 4 4 VR 4t - st 4
I ) AR v B i B e o T R o SR FH T S P g R4 I )
B BSMNINF, & RE R FHREE L IEARIR %A T bt
PERE . WA AL LA IR R, PR AE bR L RS TE
ORI ) N S BV TE R B LR, AN T4 A0 T3, $it vt T

31



@f' VISER

KALEHE - 2024 75 58]
Hydroelectric Science & Technology.2024,7(9)

e, KM TR A2 LA iE R4 %1

4 HERMSEAREZRAYMRSH

4.1 TRIZFhE TRARMEEELS T

BERTORAR IR B TR0 L P R DR s A0 RS e - 55
A2t THOR, BB A 00 AR AR IR PR 52 R R
FIRCRBEAT T VELR T o AR AR T TR A FA % T Ak
PR AR A B AR 15 i L, APt L o e i PR AR PR AR
TREBEVERERIFE I .

PR IR 3P BRI 1 B A ) ST AN R BE 4 PR A R
X AEANFITRI KA T AR AT . AT 4 R
W7 DRUBRL ) £ 5 B A B RS 6 A6 TR A L PN AR
TREFAEIG BV R Y, AT AT 2Rt 7 0 5 P A M

177 5 700 8P DN 5 7 JR et = B AN [R) 6 2 L AN T
SRR, AL TR TR PR RE RIS T R . £K
(ERBIDL S SRR T« 150 R 5 14 7 RE 008 S 25 B AR M =
PR AL, KT /KA R T R K 3 R A
5 R Bk R e ST AT

BEX PO AE (IR B 1, BB T A RIS R SRR
HR9R AR RAE DL AR DL PO AL TR 1R AR
PG AT DL BRI (] A I 3 Ui 9, I 25 48 i 2
R, HOHUREREAT R AF ORI

LR A BRI AR, 6 B A A R & T ROR
(IR S AL (17 BRI BE , B0IE 1 IR SRR SERR T A%
R RTAT P S AT R o IR LB R AT N PP Al & TR T

T HAR SRR, SR T RS AR SRR AR

4.2 FOARFEMEAELPR T2 B9 AR

FESERR TREN I R, 22 T4 Z i THR SR 1 R
RO TR S AR TR BOR, R KRR R R
ARARTE, (15 TREAEARIR 26 AF N thREFI HERE I o B
PRIV IN S 1 IR G E PR TERE , 2 vk IR 3R I,
AL PR IL R AR AN B AR R 8 o PROEAE AL TR G 1
OGS, (EARHE TN TR RE, b 1 RNl L HE R i AA
SO o BEARIUES SR S DU T A5 AARAT, Bk X ek
FERAMRIEA R, HEA SRR TR ) 2 i . X
SRR T S A ZKN LR TR A S

5 ZFiR5EW

51 FAREER

X R TREVR B+ & Z il TR R0, 75
LTS5 FEARIRMIE T, TR i 35 2 K e At
VRVERESY 52 2130 25 FU 0 o SR & 2R I0) DR IR TR 798 Tt RE % 52
FfRTHRE - FEREE, AT THRABEARZ . Pitk
FIFB NG s 1RGPtk PERE, S BTN
RO o PRIBAEA IR B - B By 6 I 8] P I8 31 B 7 54 52
R, ORI A 1 O PR B AR R B,
K ERBASE NS £E SEPr TRE T BUS HUPIRCR, 81 1
FCRTAT AR R o IR TE R A2/ KOR] TR ot 1 it
Tt AR R AR IR EOAR SR &, B EE SR X,
REIS AR AT LR, fRbE TR % e S5 REET.

32

5.2 FARRI AR

FE KR TRETR B T Al Trf, S i it L5 =Rk
R, FEGHNHZ PR SRR TR R, B
TEPEIE Y ORI RE, TR ORE 553550, FFARAE SEBR RA0IR
LR R ORI AT RS RS, DAR 1 VRRE - FBREE . B
VR P 2% R JERD R TC LR E it T 2%, A ERB N
BRI BB R B L PTVR TERE, 38 FR TN TR T
VF1) 53 PR ARV 2K A TR B o DR ARE YR e P I ) 5
AR B LU RN 125, B CR DA A e i e el AN
FEZAT, DMEAER (A Ik BB omE o S AR A L5 5
MALHE T 7%, TRyl BL B . /e Lt e,
ISR 37 S W AN B, B RO Tt VA S 5 AL
R BRI T EAR AL, TH RO AR L
(2 PERA SEE, /KR TRE R KA e s AT R AR

5.3 REHRAME

AR FE N ST Vi g A it T AR SRR T
R, WHE SRR IR MR SRR S MRS L A
FR . TRZEFET KB 5 A TR RER T EE 4% 5 1 FEAL
ARG, DEmEt TRES Ba KT, iR TRERES %
Ao BTV AL X A AR AT T S (s v

6 ZRIE

ASCHEAL T AT X A ZRIR A , KR LR VR e
it T PRIk o 38 B A B AR AL, PR TR
TR EE L VERR IR, AR T IR BNy
A FH PO AR L TR S i B TS SRR, R IR
AT AR THR B T R, BRI RECCE IR MR RE, PUE
TEEAY VR L R TAUA B3 5 TR o BUEARIIGIE T X L4 e
MR, AT AR TR . AR T
JRIFRAE, GnRa T AR AR A PR, B S LR B
BHERE . ARG KRG, AR, 7%
B L, PFALEA N ANCER, KREIRER T E, &
2y RSO KR) TR S T s AR TR
SRRALT B, AT AN SR N AT T B

(&3 3Cik]

(I EE AR TRRBELAZHIHAFRRI]. 43
% ,2020(10) : 468.
(2] XV . AR TRAFRE L HIH A2 I #X
B FI 3B E (2 UR) TEH A, 2019 (11) : 38-40.
[3]3k/E. AN AF TRAFRE L IEAI]. B~
B 51,2019 (23) : 140-140.
(415K EH. RUAFIBAFZRBELEIEAL] |7
Kal,2021,15(2) : 208-209.
Ik EE, 2=k, Fas FAMAFN IERERLAZH
ITHEARUL P XHBEHAEEE (2 XH) TEHK
A,2021 (6) : 85-86.
B & AFE (1997.9—), B, EVER: §ETE
e, et THREE, Yustlef. THAAEE
WHEAFRANE, Bd: IR, BHREL: BHEIER,

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



