2025 12 A KiE THE Dec. 2025
%128 EF 642 Port & Waterway Engineering No. 12 Serial No. 642

EkEERTAEBOIENILEIEERN
MARMRKENAHARE"

. % J'Ll, %/@‘%—‘1 % 5;’9:-3, & 3%1, K 22
(L. HEHHFR, XA&300450; 2.91292 3Pk, #Tb 482 0710005 3. 91053 #RBA, L% 100000)

y-3
S
&

.

WE., Ao IBREADRBREN EEZHE RS, AP EeTad TRINEZRERGRIEE, AiEKfEs
VA E S RAT B 0B E R RE L AWM, TR BORFE, Ao TEE LRSI ESBA RS EAMEF L
R, OB NIK THREDRE LG TIR, L& KGN RE LREGT AN, S 5K RE L
FRIRJE, BAEiR E e TAEMRE, SREAW . ANB 0 IR ARG EESOE RIS, RARXRERI B EF G H
KRR LR AE T BeARRAR, BRBA RS L BRI B R H AT, ANE R BB R 50% AW, Ridid
TR B AR P N G WSS e A%, il 45 iE & 04 45 B IR BE A AT Ao 20 R M AR 45 K B Y IR R LA B e S
A, #—FRALIREGHRELERR S, MREREDRE L) FEEBLOMFEREDRE LB SRS RER
ML A FHAE R, AN LR, EHOEREA D LRSS EARLA S AR ETR,

KW, HREDREL;, Ao T, REIHRE,; BBREM,; S4B ROMMH,; BGMREKRESRE L

FESES . U654; 0383 XHERERG: A XEHS: 1002-4972(2025) 12-0062- 13

Research status and application prospect of seawater sea-sand concrete in
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Abstract: As a crucial component of modern transportation infrastructure, port engineering requires emergency
repair and rapid construction during peacetime or wartime due to potential damage. Seawater sea-sand concrete (SSC),
which made from seawater and sea-sand, demonstrates significant application value and development potential in
emergency port engineering rehabilitation due to its local material availability, early strength development, and rapid
setting characteristics. On the basis of the current research status on SSC both domestically and internationally, we
summarize the mechanisms by which seawater and sea-sand influence concrete properties, and analyze the key
properties of SSC to focus on in emergency repair and rapid construction for port engineering, including compressive
strength, setting rate, and workability. The results show that, natural seawater and sea-sand can effectively shorten
construction periods and reduce costs for port emergency repair and rapid construction, with SSC preparation
requiring no desalination treatment. It is necessary to control the replacement rate of sea-sand within 50%, or to
reduce the content of impurities such as shells and coral sand in sea-sand through pretreatment. Incorporating

appropriate supplementary cementitious materials and nanomaterials can regulate the initial/final setting time of SSC
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and enhance its adaptability for emergency repair and rapid construction. Compared with SSC, fiber reinforced SSC

and ultra-high performance SSC exhibit excellent superior mechanical properties and durability, presenting broad

application prospects in the emergency repair and rapid construction for port engineering.

Keywords: seawater sea-sand concrete; port engineering; emergency repair and rapid construction;

supplementary cementitious material; fiber reinforced polymer material; ultra-high performance seawater

sea-sand concrete
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concrete, UHPSSC) & —Ff LA 7K R b S Jis 44
BT UHPC, SR ARAR A FL B e Fn Al i 221 L
Bz, HA LS00 15 Re . ALBRM: R R A
PE; RIS R K RS A I AER T T R A R
Li W@ &8, WK T SF, GGBS 5
KA B AEH, Rl F UHPSSC 17K 1k I B,
PR R, 3 d YUK K 1.7% ~4. 9%,
[FJEE UHPSSC AR i PRk /DK | A S 1Y)
P, AR ER TR I 2E T il 2E 2% A
FIJE 1, UHPSSC 7 28 d Aij 2 Bl H 45 R (A 5k S 3
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KR, SUHETE 1~7 d SREEHSKARYE, UHPSSC
FE 7 d B SR BEIAF 2 100 MPa, £ 28 d B8
it 120 MPa, Teng %5158 1 i 56 B e 2h il 4% 28 d
PR BT 180 MPa () UHPSSC, M4 T SSC,
UHPSSC K Y 7K K L RE % 9 22 5 IR 4K 3
B AGE T 1Y AT YRR T A

KR 1945 A BAR LT T UHPC 19 B0
SREE, R FRRL TAEMRE, ENAMEFER K
B, 7E UHPSSC il A8 INBEEER B RIZOK A BHE:
B TEMERE M B2 T B, Li 551l g b
3. 59K FE E AL RSN K , SRADKIE , BEAUR
BERNE M EEER L, U Ik 70 4 1 1 K b
M fiE TR % 1 (seawater sea-sand high performance
concrete, SHPC) , SHPC 7£ 32 56 % I 7G VO B 5 W 7
IBEM Y 1 a B E] Y 22 R AR G714 ) 2 M e AN
M AMERE ; ARPEAEASF S 2 P IR —E L &
O K e -RE IR - R IR AE by BE AT RHBL Hi] UHPSSC,
RIIB NNEF YD CFRP REASIRT LT 24 1ERE, (A2
FEACH TAEPERE; Hussain %'V 7% ML UHPSSC S&Ai
EERINT 49K S BB ) (nanostructure carbon black
NCB) fE S lioR}, ol Hh B 12 R ae ) 0 =
PERE W K W D TR BE 1, & BLE AR NCB 2 R (K
UHPSSC 772 P RE, (H & BLAT 348 1 ML R
FEBLYERE, RAE S TR e E4e a8, miH
BN S B 16 4 10 7 450 4 M 0 R e B DPA
4.3 /K RDIRSE - B A E A R

%7 Bl BE € 4 B} (supplementary cementitious ma-
terial,SCM ) 5 7K JE L & 1 FHAE 1 RE % 5 R BE 1+
M TARMERE, 5K, WGRPEC G H AE 6% iE— b
R A R Y Ah e A R B,
SCM HUfdiFXS SSC 1y Sy 2 tefie . TAETEREAIK AL
RVBIA W5, R FA, GGBS, MK, SF 4
SCM fRAE/K e Al % MU AR IR B + 1 TAEERE, HA&
ORI HAE 5% ~50%, SCM fEfEik SSC HAH
P RIS g e mon s b, IR T s . T
VEVERE . DUBRIERE ™ ROl AME T

SCM X &k T K ALVEFH 52 m B e,
FA. MK 1 GGBS 2xFEARIR B 1k /b, Hrb FA
SIIERTREE TR HIEE, MK 23 finstiR 5 -k 1k
P A2 HR AR T R A R - e 0 -
25 TCEE A L IC SN AT TR 5 1, Y IR K 3
Qb 1) R i 10 L R O 5k AR A 2 o A A
BT A 50 LTl 25 R — e B
ARATR O = 0 - REAS 4R THE BE - U A B 815
P, RTE L ik, SCM BC A He S 5 i H i
FORMEER R, FAEESEET SCM X il ik iz
RV FE KB 50% 7K 6 +25% 1 =5 18+ +25%
TR JEE B T A5 L BB 0% i 25 4N 1k SSCFLZ5#L | B
IRREZRK . R TG A Xu 857 TR K IR
RHEEE L B IS GGBS, X H AT i il o
BT R S A 3, U S A S R i 17
Vg I TR R R [ oA — o 1
Cheng 2 HF5¢ MK FRLAL GGBFS LA K ifg 7K X %
BERHREE T IERERYSZ I, & B MK F1 GGBFS 234
FHE B RHEEE L P s TR E M T4, X
HR AR —E $#2T7F, % F UHPSSC, SCM i
FHAAXAE % B AR UHPSSC B il 3 i A<, i HLAE#S
RN ERFLEE A | 4 HEOR M, SN AT 4t
Jig b [

5 #ig

1) ¥ F RN 23 A e g B TS
. MBI AR s R EE S AR, SRTIEK
YRR 43 AR TR K R 240 S e R 6% W K 4 b R} i
AR R AL AS, SSC H A ISR R R L RS
FEPRAGIEH, A H T IR ds 1 TR IIRE

2) bt USSR AD S AR BT R 1 AL
SSC TSR BE | ZE45 PEREFI T AE PR AR T B Y 32 22
JELIRL, R 50% LA A R A BOAC 238 506 1420 E AT 13
Wb FRAE T VL RE A LR LR RS e, s O TR SR
FIIRGEXT SSC 1 A BT BE FE AN K

3) MG AKRNERD o Y CL SR i AL SSC R
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SHERE R, BEANHBEDL M CVE TR RE . 9 S
FEFHE, F R O TR a2 R
R oK, TG R O K D AT IR AR AL B
CFRP . BFRP, GFRP 4 FRP 5 SSC 5 % B 1
BhLEPERE, BERSWE MR O TR RS I0 E 1SR A
if AR

4) UHPC H A Ji“#ERe AT T A2 & 45 1
AR, K RN D IC T BE A — 2D 4R T LA
SR, EARSREREE T W 0 TR A s A i
ST LA T R AT S, AN o T KR b 23
TH TAEERE AN A, 558 148 A4 55 Fng™
Y AR 7 o R T AR RE

5) BIE R SCM FYy KA KL BEAL MY SSC
WIBEMLZBERS ], RIS $2 7+ FRP-SSC, UHPSSC #Y
TAEVERE . il B RS EER B3 SSC Y H 2R R
Z—, SSC WM& 2B H G m Rk, T—4
T BEEEXT AN [F) WS 9 PR 4R A 0 ) LI 1 A
Fetk, s, #E— D E SCM Rk
B b, PA3RTE SSC Y TR M E.,
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