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Abstract

The self-healing of marine concrete is based on the principle of self-healing of the organism after
injury. In the concrete, the microbial spores and their carriers are compounded. When the con-
crete is cracked, the microbe can repair the cracks to heal, restore and even increase the strength
of the concrete and prevent harmful ions, such as chlorine ions, erode internal steel and concrete.
The marine concrete self-repairing system will save the high cost of concrete repair, save the
maintenance cost of the building, and help to improve the safety and durability of the building.
This paper briefly introduces the principle of self-healing of marine organisms and self-healing of
marine concrete, summarizes the research status of self-healing of common concrete and marine
concrete in the world, and analyzes the feasibility of introducing ordinary concrete self-healing
technology into self-healing of marine concrete. The problems in the future and the future devel-
opment direction are forecasted.
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H 6 ik 5 R (VR LR Gk 700 423606, o BTN VR EE LA R B 2 I B2 15 40%; 1985
ML F) 1680 12370, WAL MLEY 9% 2 fmiik 3000 123670 A (3] 7E9EME, MaEriREE L 4E
W TR EAL T 200 AL TEB5[4]0 BRI FR B0 22 A MR A, PRARYE VRIS s ) R & Bk, &
i A ) U P B )

1P TR BRI T L A BB E M EIME T . SAESE[SIN2A T SO 0] Vit i b gt
T WTTIE, EUESREE[6]. PSR T R AL = DIRAB IR - 4%, LR WiRh ik & re R it +
HIE P HR T DL R4, SR TR AR s L e, BT E, W, 4 e,
FR AT G NG AN 5 TR L AR 3 T BRAIR S SR s b4, Mg RiR B L — A T
WS, RS E S B — e IR .

MR G TR R B E FERER L BBREER, SAMFEEEE. MEABENEYREE
(8], FHh, AWEMEE BT IR AR R = A e, 5 RE A RIFIMEZANE, XHBEE
M, Ha Sz B0 AR RE L A B E AR E R SHE, ASCas 7 B LTl
PERE L BB E R, 46 HiTMrRBbR, et 7 HREE PR AR R I, A EENE
PEIREE L0128 BB E BRI R iR gt — 2 f e &

2. BRI BRERAMRER

FHAENRER AR B Z S i —, HUAERZBIBIR LR REBAT AN . K 1 s aEE
MFE[9], BRI A ERERT . BEKER T, XTI [10].

DOI: 10.12677/hjce.2019.84106 917 +ARTHE


https://doi.org/10.12677/hjce.2019.84106
http://creativecommons.org/licenses/by/4.0/

SKHEEE, Dt

TRl

(@) 2 1 i (R T K (b) P4 &IE- i PRI T B (c) ‘B Jii ¥ 250
Figure 1. Self-repair of broken bone
E 1. BrEmBaEs
MTINAE BB R 3RS R, A5 B IR EE T B8 B BN 2448 1078, T8I B2 E P i S R A5 DT AR (MICP)
FEREBE . REL BB EEOR L OE T AL £ 5 [ 2.
2.1. MICP [REE R i ¥ad i %
TAE S SRR BRESUURA AT DATE A SR TC S8 8 R kAT o AL IREF AT R (Bacillus pasteurii) [11]. 3%
ZEHINT 1 (Bacillus sphaericus) [12]« Bacillus sp. CT-5 [ 13125 AT IR EE 77 AL WK B, B R RN A
mAE SR AT pH Frm, B SR R IR IR S, 7R85 IAFAE T ULTE NRRIRAES ,

e I S TR 14180 -
Ca’" +Cell - Cell - Ca* (1)
CO(NH,), +H,0 — CO, +2NH, ()
CO, +OH™ +NH, — NH; +CO;~ 3)
Cell-Ca+CO?" — Cell-CaCO, | “

TETE AT, FLo et PR DUH R SR P B e A 202 A8, IR 30 I i A ™= 28 T A R
E;HNO,, HEE T HUEMMIEH . Rosemberg ZE[15]&KH, 7ERILAMERBIRMXIER, AR TE5T%E
FIERBC G, FAE R R =Y. 5T HE 470 E R AR AR &5 X — i fE, WIS T 5
BB I N TR T

2Fe* +20H +2NO; — 2NO+Fe,0, + H,0 5)
Fe’* +OH + NO, — NO+FeOOH (6)

b7 bk 7z Ak, CARFREEAT B (Bacillus cohnii) AR %55 2F #IAF B (Bacillus pseudofirmus) [16]55

TR B 40 B A] LU I A 8RS 5 AR R R A DA, O AL 2 T R 1710
Ca(CHO, ), +Ca(OH), + 0, —2CaCO, ¥ +2H,0 (7)

CaC(H,,0, +60, — CaCO, { +5C0, T +5H,0 ®)

2.2. HiikER

TR — R TR AOTE AR, IR IEPT A A A OGS 5 AR SR, EH R IR A
DR et B2 TR AT (KO PR 58 v A B T A8 bl s 200 B o 4 B PR T A BRI R iy A5 ) 2 A7 SR 2 T A
AR RE AN, SR A LR, X A AR G S IRE B, BN
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Palin, D. 55385 DL b0 16 25 A T B A e, 43 B9 HH 8 RS I RIVE , i 44 4 PSY 1-8, 43 Jlid i IKiR.(8°C)
K ERE 3%) ml(pH = 9.2). BERRBE(IMFEARAR, XF 4890 B M sem i, B 5 K82 b i AR
BT AV s B A R A S A BE OO IE WA B Tl K IR KV RFE 1) H A e J1(28] [29]) BEIREN N
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