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Abstract

The construction scale of water conservancy and hydropower, marine engineering, underground
engineering and other fields in China is constantly expanding, and the number of underwater pour-
ing construction scenarios is increasing, which puts higher requirements on the underwater con-
struction performance of concrete. Underwater non-dispersive concrete, as a special functional
concrete, achieves the characteristics of non-separation, self-compaction, and low bleeding under-
water by adding anti dispersing agents (flocculants), effectively solving the problems of easy
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segregation, insufficient strength, and difficult construction quality control of ordinary concrete
poured underwater. Based on the collection of relevant literature at home and abroad, this article
introduces the current research status and progress of underwater non-dispersive concrete, dis-
cusses the core research content, research progress, and main research directions of underwater
non-dispersive concrete, and further analyzes the current research status, problems in research
and application of underwater non dispersive concrete, providing reference for its subsequent re-
search and engineering applications.

Keywords

Underwater Non-Dispersive Concrete, Anti-Washout Admixtures, Underwater Construction,
Durability, Mechanical Properties

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

IK N B B Fe AR K T BRI e [ 1] SRR SR B AT R AR AN Sy R
I H AR SR BIA Y B K A BOREE L 5 B m i AR, FOvE RAK A S, AL
PR AR K ME RSBSOS (3 1 BB A% 38 MK it TIABEIRF R EESR, Bl WKl s 7K AR
FAAE TAREF 2R . PRk, ek b T 2538 Ve LK R BB B R ORI K e S0 O S5 il s, AT
B R KT 2854 1) e T o = R AR A3 7 o o

IK R A G5 BRI L A% OB AR TE 18 @ R 3B OKIE Y 2 T S —— P BT (LR &
B, FLREAETREE L S R DR S5 R (2], W PR K Y8 SORE A R, BRIE AR K A a0 Bk, [R] IR RAIE TR
BB AT I o B R IR R AN B B P4 BT UWB (under water beton) B 4 5 T 1974 4k
B, IR B SEbr TR . FRIE ST /K AN SRS A W e b e, T 1983 SR TP 4G 5 E &
1, BB IF R PU HOR IR R 5 B 9T, 1987 R UWB R 512857, 1990 4= I & i SCR &4
LR, AN T E AR S .

HAT, FREKFIKHE. W TR YU T R 1 SR Ao /K R A 2 B & 0 75 =k H &iia )
[3], & FIRIHL8OR L UWB-1 B EUEE Dy 3, (H AN K FIREE (il . sk i) T P Rg
PR T BEE TREERFIAK. BRI E, KBRS L mE R, 2 IhRELBC AT 7T
R, ARG E A MECIF TR, XK AN BOR B I LN 2 . WU . ARAE 10 i B R
1TRGLER
2. KT ASEBRRLENZOAERE
2.1. o EGTIE R R

LA HORRFL K R AN BOREE L1 S 5y, R ARZRAIE: JUAHE. Wbt IR
M APE RS ACUFPE S SERIPE[4] e B0 O] 2 T i 32 70 (287 ) R4 Bh 750 9 350 20 AR, JFG 2R3 ) s B
TREE P B RS O, BHBLFIN T TR R s It . SRR TR, PR AR . RAEELA
WHot, M TR AR LR ARFI EE A —R—RATARERBKEEEIVRESY, B
YR JEMI . REM I BNEEEIG . R OIHREREMSE: RKEMEENLZHETN, warRitn

DOI: 10.12677/hjce.2026.154101 277 T AT


https://doi.org/10.12677/hjce.2026.154101
http://creativecommons.org/licenses/by/4.0/

Mg I 5

KOG & R 5 BT 5, Gt 3 W PR 7K U8 DR 2 T 48 s UKL [RI 51 775 =5 A LA RESLIAL
WA FLI IRIRFLINSE, TG OORL T (R 5] R IR SR O AR 1 DR KL RN R, Qi
o R LFARIRMBHE, RTHRARGUKEE S TORANBIRLHUE M R, o R, e BB
5, TR

R CRE N B V2 R 2R 51 2 B2 KR MR AT 4 3R RNV IR TR RIVREWI[6], Horh R TR
PR ARBR S SRIUE 2, N SE M, (EAFAETRBE RGO BEPEAERE . SRS LA AR Kl s R LE
(USSR V5 R GEB M2 8ol SN - e W S = 12 N R A 5 1220 s S B L
UWB-IE 2k, (RN [ N Ah 2t e G . A eiti a5 7730, WA 2 Mol 1L Skt

2.2. BRBAKTAOBURRLHNMTER

NIERN AT . TR 5 S B SRR PR A 75 LA I 18] S (8 5K AN R Bt -
S K AN BT e 9 M BE K TR H AT 20 O oK IR OB IR s /K e SR PREEK e . AN
ST SR BRI S RTINS 2 TR R - SR FEAR A 1), A 2 R
R T REY . 0BG rEoR. SRR LGN E B HF-1 RO B E SR [6)4 A
PR CAREREAT 1 HF-1 55 7R 2R 557 AT 238 7 e o i) 175 7K R A7) B e R I F 56, IR BB N HF-1
L5 R IR Ja TR R P e SR . R R [7 ]S A N B R R IR S K SR 1 Ao R
S KYETE KT A BB Rl #0702 . EAILAE[8] 3 ALK R S IR A [F) B vl LA R /K R A7 i
REE ) R TR .
2.3. FREIBFRIK TR TR R AIR20

NRZIK N AN B (0 Sebr TAER AN BEDEAL, [ A VR 2 2238 I 1A A R Zh BRI 145
AR KR AN Gy B - B PERERE IR . AR 2RI (OS5 BIT TE 1R A5 Bt 7K AN J0 BT st - 1 B A B2
RIV BRI 5 N RE 35 505K R A SR B s te, JF RS LSy Ram ik, H
BEE BRI N B RR A L i B e . Bl A SR [10] 55 AE LL LAl BB 7T 1Ry R 517 BB XK
A HUR B PR RE R I T S B N R R BN, AR RN S IR i . K
TRV RBURE K 5k R S 45 AT DAAE ST 95 BE (1 [R] I S Ik S (i sh 1k

3. KT AR R LRI RS

FEKBEFE, KPR, EE TR, N TR DO T e i 4 U i B 75 R
LRk, K THEHUE TR A2, K FADERE R T RN 2. a5, RERE
KN RGUREE L BT 570K, AR GEREE K N DAFE BT SR L it o e DA ) 55
EE[12], MK A BUR R HOK T A B AR sE RIKEEILS, R Rui ok Lk,
FPTOK N TR TR, 4t T, PR A, B TR P54 [13].

AT, WEUK T TRERIEED MEK. ERAEHNRE, WK T AU LR EsetL. 2 ke
IR T HE R ESR, W TE . mRE . R mER ORI T, R EUK AN R A B A T R
MIPT o HOE s T APERN S AR . AROR, B ST BON SR K. o e fe e et B R ot p Rl
MIRLF, K EAN BOREE LA tERE . R CIAR. ZINRETT AR, LR TSR 2 — D 4k e IR
TR ot TRk 5 .

KA R e R BE AL AN Sk (AR BN R R e tash . FESR AL TT I, T R B AR e
FAE RN 5 SR 2 — 28 B AR Bt B HEBOF SCBLBHRAR A A, 755 “XBR” O fRiliig . 1E 8 fE

DOI: 10.12677/hjce.2026.154101 278 T AT


https://doi.org/10.12677/hjce.2026.154101

g 5

W5, R REAE s JeLF Y il SR, AT DLSEIN A 0 7K T A 23 BRSSO IR BCIR
&, Nimm TR . MAh, Bl T L2008 AL THZORUET BT 2 HGR RS TT &, KR A
Gy IRt - (AR AL N DR A5 2 b e . TOR B B AR K HL T TR S8 A Y i i B e e i fi
HEMB S

I, 7K RN BOR B RO SR I vF 2 kA X BRI m M5 N K IR VR RE TR . SR BT
RICPERP R A G N BB A 7= B A e PE A 2 55 BEE BF TCHI AR BIR N, KN AN B e [193%
REZRIZEL 58, HAERROK T TREF N AR Nz, WSt .

4, g5ig

(1) KA HEREE L BB AU GRS VK AR B B3, (RIK O, Eh
i A RO D S VR e LK BRI R A, G S BT SRPEAN AL L it BT R AR A o B & BE TR HL
e TR A AR Tt T st, oA B8 1 AR LS5 A fr e

(2) KT EPEREA D HUREE LI T R B 20K THETER . #I & BRI 1 AVERESRTT
FmfE AMAM BRI E . S BGHBE. Batt. FRP R TN T2 tE R A 1) 2%
SEPRER, DRI AR P R 0 A S B A R AT 14

(3) HHIAK T A iR MW DS B E R, B T B a o sia ioimt k. tERer RILiL.
W VEROR R e TR R HE ) (e B A &R, EAMIE O AR A BE S, [ AT 7L 3R A TR SEbR
R, EAENm I B IR RE BT R RA P A5 7 T A AEAN A2

(4) KA OB e ) 2 T B AT S BOR TAME FrsA e R AR . T
FEN G RC . X5 MR T “ SERBIT AT - FoRBEA - TRENH " (s B Feih &, R REfL kAN
TREHE) SR AT SR

(5) KNI HUREE - BN AT S R, ARRKE R RE L SO REAL T R, N P ARk it
BV BITR AR SR R 7 5 JE R HOR QU SR PR FRhs R Dy BRI R R ey o A AR

BB ST,

SE

[ HEC, SKE, FE S K F ARSI B S SOCRAERT LR, MHRHSR, 2022, 36(1): 91-
101.

[2] Assaad, J.J., Daou, Y. and Khayat, K.H. (2009) Simulation of Water Pressure on Washout of Underwater Concrete Re-
pair. ACI Materials Journal, 106, 529-536.

[31 wH. mERERE KN A BiRE LT [D]: [t 22008 3], M0 #4 K5, 2016.
[41 JEE, W, EEE K NSRRI EGIET TS B [CYM EK A 222y, 16228 K%, 2024 Hh[E
IKFIZEAR R SR SIS ). M KR K LSS +— LA )R A BR 2 7], 2024: 416-420.

[5] Ali Sikandar, M., Wazir, N.R., Khan, A., Nasir, H., Ahmad, W. and Alam, M. (2020) Effect of Various Anti-Washout
Admixtures on the Properties of Non-Dispersible Underwater Concrete. Construction and Building Materials, 245, Ar-
ticle ID: 118469. https://doi.org/10.1016/j.conbuildmat.2020.118469

[6] JEZES, sk, XIER. B HF-1 FRE 208K R A RS - R AT 7], S B, 2015, 35(12):
46-49.

[7] LRERFMEERAS, Ml TEAARAR., R KIe K A BUEEMA R K 2% J7VEP].
R [ % F, 201910625066.2. 2019-08-30.

[8] E#YL, LEmita, X &iE, & FaAK FASHUKYEEZ AR MR Bt [3]. ThREAT K], 2023, 54(12):
12206-12213, 12224.

[91 ZFZR, Rl BB K R Ao SOk g M Re (W2 [J]. 7R £hid 4R, 2008(4): 875-880, 887.

DOI: 10.12677/hjce.2026.154101 279 T AT


https://doi.org/10.12677/hjce.2026.154101
https://doi.org/10.1016/j.conbuildmat.2020.118469

Ay i 5

[10]

[11]
[12]

[13]

TS, EATAG, b, S5 Ry ART VAR WK TR AN 2 O e P B S M T ST 0], AR 2R 4R, 2016, 35(8):
2611-2616.

SKZTE, B KRR KR B B SR gL R e [0]. YR EE L, 2021(10): 133-137.

Grzeszezyk, S., Jurowski, K., Bosowska, K. and Grzymek, M. (2019) The Role of Nanoparticles in Decreased Washout
of Underwater Concrete. Construction and Building Materials, 203, 670-678.
https://doi.org/10.1016/j.conbuildmat.2019.01.118

Cui, W., Huang, J., Song, H. and Xiao, M. (2017) Development of Two New Anti-Washout Grouting Materials Using
Multi-Way ANOVA in Conjunction with Grey Relational Analysis. Construction and Building Materials, 156, 184-198.
https://doi.org/10.1016/j.conbuildmat.2017.08.126

DOI: 10.12677/hjce.2026.154101 280 T AT


https://doi.org/10.12677/hjce.2026.154101
https://doi.org/10.1016/j.conbuildmat.2019.01.118
https://doi.org/10.1016/j.conbuildmat.2017.08.126

	水下不分散混凝土研究综述
	摘  要
	关键词
	Review on Underwater Non-Dispersive Concrete
	Abstract
	Keywords
	1. 引言
	2. 水下不分散混凝土的核心研究内容
	2.1. 抗分散剂的研究进展
	2.2. 超早强水下不分散混凝土的研究进展
	2.3. 不同掺和料对水下不分散混凝土的影响

	3. 水下不分散混凝土的前景分析
	4. 结论
	参考文献

