#2025 4F 4525 % 517 By R 5 TR ISSN 1671—1815 §3
et B 2025, 25(17) .07344 -07 Science Technology and Engineering CN 11—4688/T 1

Har, x
s LA oA

DOI: 10. 12404/]. issn. 1671-1815. 2405988
S| A XIS, XD, sKEIE, 4. AW TRUKIIEM A A @& hmsgm [ 1], BeEfAR S TR, 2025, 25(17) : 7344-7350.

Liu Jian, Wang Shuangyin, Zhang Mingwei, et al. Influence of environments on the self-healing behavior of engineered cementitious composite
[J]. Science Technology and Engineering, 2025, 25(17) : 7344-7350.

—— S

RIBIEH

AEWMEXN TEKEEMB B ASIT AR

wal', B, KRG B, BT
(1. B HA BB R RARAT, AR 050031 2. RERFASHEERE, At 211189;
3. INARBHERZ LA TR SEFERE, H5 266590)

W B IA2KRAMH (engineered cementitious composite, ECC) LA RIFMI L LT A B RN ARESHRS, TAKIIRS
Wt LMW AR A A SRR T SRR RIELEM, ECC ERRBIRRFELH THASR A RE, ™A w43 ECC £
RERFE T HRAAITAFRAANR Y, AT HARRBAFRBELMIT ECC A AT A Yrh IR 3 A RRAEEIRL, 55 A
0.5 mol/L #) NaCl &% 48fe Ca(OH), %k . A R KA ECC RS R E T 3 AERE T, @ 2 48 A &K 50 3% Bk
BRI BERBARRES T RIRRARRRET ECC B AITAHRME, RBLERIEF. RRAEALKET ECC w2 43
PR AR JE 6 450 LR A R B 092 i3 K ek ey SR E AL 4 & NaCl ik A befe Ca(OH), i ik st L ek A &
EABMAER, REZRFET ECC R E4 A HEF A 4ofe Ca(OH), /8% >NaCl iK% > B RIRHE, EARRBETHRLS MR
B A KACEEBL 45 (calcium-silicate-hydrate , C-S-H) # X .Ca( OH), ; £ NaCl ik P HL % A &M R £ EAFHME Ca(OH),
KA, 0 Ae Ca(OH) R FRE R LB EF AR SRS, THVA CaCO, 0 XA K 4

KHhH ECC; AQS; LM, 8675

hEES RS U443.33; SCRRBR AL A

Influence of Environments on the Self-healing Behavior of

Engineered Cementitious Composite

LIU Jian', WANG Shuang-yin' , ZHANG Ming-wei', YANG Ruo-chong®, GAO Xue’
(1. Zhong Dian Jian Ji Jiao Expressway Investment Development Co. , Ltd. , Shijiazhuang 050031, China;
2. School of Transportation, Southeast University, Nanjing 211189, China;
3. College of Civil Engineering and Architecture, Shandong University of Science and Technology, Qingdao 266590, China)

[ Abstract] Engineered cementitious composites ( ECC) have good crack width control ability and self-healing potential, which can
effectively improve the performance and durability of concrete structures and has been used in various environmental conditions. The
healing ability of ECC varies under different environmental conditions, and currently there is relatively little research on the healing be-
havior of ECC in different environments. In order to study the effects of different environmental conditions on the self-healing behavior
of ECC, three different environments including 0. 5 mol/L NaCl solution, saturated Ca( OH), solution, and natural environment were
selected. Pre-cracked specimens were placed in each of the three environments, and the healing behavior and mechanism in different
environments were explored through crack closure tests, strength recovery tests, electron microscopy scanning, and energy spectrum
analysis. The experimental results show that the cracks in ECC under different healing environments have varying degrees of closure.
As the healing cycle gradually increases, the degree of crack healing also gradually improves. NaCl solution and saturated Ca( OH),
solution have a positive effect on the crack healing. The ranking of the healing ability of ECC under different environments is obtained
as follows: saturated Ca( OH), solution > NaCl solution > natural environment. Healing materials in natural environment mainly in-
clude calcium-silicate-hydrate (C-S-H) gel and Ca(OH),. The healing material at the crack site in NaCl solution is mainly filled in
the form of ettringite and Ca(OH),. In a saturated Ca( OH), solution environment, a large amount of healing material is generated at
the cracks, mainly in the form of CaCO; filling the crack.
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Fig. 1  Prefabrication of cracks
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Fig.2  Crack changes in different environments
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