ruapoOuonT». Cpean NpUOPEKHO-BOJHON PACTHTEIBHOCTH HCCIEAOBAIUCE:
pacTeHusi, MOTPYKEHHBbIE B BOJAY; IUIABAIOIIMMHU HA IOBEPXHOCTHU BOJBI; y
KOTOPBIX OJIHA YacTh MOOEroB HAaXOJUTCS B BOAE, Apyras — BO3BBIIIAECTCA Haj
BOJIOH.

Cpean mpecHOBOAHBIX THIPOOMOHTOB: KATYIIKy POrOBYIO M NPYJOBHUKA
O0OBIKHOBEHHOTO.

DKCIEpUMEHTAJIbHBIE JJAHHbIE MOATBEPAWIM MHUIPALMI0 MOHOB TSIKEIBIX
MeTaJIoB [3]: coaepKaHHE MOHOB MEIHM B HCCIEIYyEMBIX pailoHaX B IOYBE
npuOpexHO 30HBI BojgoeMOB He mpeBbimaeT 3HadeHus [IJIK; conepikanue
VMOHOB €eJie3a BO BCEX UCCIIEAYEMbIX palioHax npesbimaeT 3Hauenue [IJIK kpome
p. 3an. JIguna (Ilonoukuii p-H); coliepKaHWE HMOHOB IIMHKA B HCCIIEIYEMbIX
paiioHax B MOYBe MPHOPEKHOM 30HBI BOJOEMOB TipeBbIniaeT 3Hauenus [1JIK.
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Summary. In this paper, the mechanism of self-healing of concrete cracks by
permeation crystallization method is briefly expounded, and a reaction
mechanism of cyclic complexation crystallization/crack self-healing reaction is
proposed, and the repair effect of permeable crystalline composites on concrete
cracks is further studied, and the self-healing mechanism of permeable crystalline
self-healing concrete materials is discussed. Finally, it is pointed out that there is
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still a need for further research on the concrete repair by permeation
crystallization method.

beToH siBisieTcss MUKPOCKOITUUYECKHUM MOPUCTHIM XPYIIKUM MaTepUalioM, U B
MPOIIECCe PeaKIuu THApaTaAlUK MEXKY IIEMEHTOM U BOJOM i (hOpMUPOBAHUS
MPOYHOCTH HEU30€KHO BO3HUKHYT IE€pBOHAuYajIbHbIEe AEPEKThI, TaKHE Kak
BHYTPEHHHE MOPHI U MUKPO3a30Pbl B IIEMEHTE U €0 MEPEXOAHOM 30HE HA TPAHUIIE
paznena c 3anojgHuTeneM. [lpu HOpMaIbHBIX YCIOBHUSAX paOOThl Ha OETOHHBIN
KOMITOHEHT BJIMSIFOT TaKue (paKkToOpbl, KaK Harpy3Kka Wik U3MEHEHUS TeMIIePaTyphl
U BIIQYKHOCTHU OKPY’KAIOIICH Cpenbl, U BIOJIb BHYTPEHHUX HAYaJIbHBIX Je(EKTOB
OyIayT 0Opa30BBIBATHCS MHUKPOTPEIINHBI, a €CIM BHYTPEHHHE MHUKPOTPEIIMHBI
NPOHUKHYT B TpPEIIMHbI Ha TOBEPXHOCTHM JE€Tald, 3TO TMOBIMUSIET Ha
IPOU3BOIUTENBHOCT OETOHHOTO KoMIOHeHTa. [loaToMy wuccienoBarenu
MOCTOSTHHO M3y4aldd KOHTPOJb TPEIIUH B OCTOHE W BBIIBUHYJIM HaIlpaBiCHUE
UCCJIeIOBAaHUI CAMOBOCCTAHOBJIEHUS TPEIIMH B OETOHE.

2. MexaHu3M JE€UCTBUS TPOHUIIAEMOIO KPUCTAJUIMYECKOTO TPEUIUHO-
3a)KUBIISOIIErocs: OeToHa

AKTHBHOE BeHIECTBO (IPEICTaBI€HHOE S) B MPOHUIIAEMOM KpUCTAJI-
JMYECKOM Marepuaje, HE3aBUCUMO pa3pabOTaHHOM B JTOM CTaThe, MOXKET
XUMHUYECKU pearupoBarb co cBoOomHbIM Ca*+ B OeToHe, MO/l COBMECTHBIM
JIENCTBUEM KOHILIEHTPAIIMU U Pa3HOCTH JaBJICHHUIN aKTUBHOE BEIIECTBO TPOHUKAET
BO BHYTPECHHHE MOPHI OETOHA C BOJOW B Kaue€CTBE HOCHUTENS U pEarupyeT co
CBOOOAHBIMH HOHAMU B O€TOHE ¢ O0Opa30BaHWEM HEPACTBOPHMOW B BOJE
KPUCTAUIMYECKOW YETBEPKH, KPUCTAILIM3ALMSA PACHPOCTpaHsETCs] ¢ BOJAON B
nopax O€TOHa, CTAJIKHUBAETCS C BBICOKOM aKTMBHOCTBbIO M HETHUAPATUPOBAHHBIM
LEMEHTOM, KOJUIOMJOM LIEMEHTA U T. /1., AKTUBHOE XUMUYECKOE BEIIECTBO Oy/eT
oonee ctabminbHbIM S103%-, mpoucxoaaT AlO3- u npyrue 3amenieHus, peakuuu
KpUCTAJUIU3AIMU, KOMIUIEKCOOOpa3oBaHUs U OCaXJEHUs, oOpasyroiiue Ooliee
CTaOWJBHBIA  KPUCTAJUIMYECKUH  COCTaB,  3alOJHSAIOINIME  TPEUIUHBI U
KalmWIISIpHbIE TIOphl B O€TOHE, M AaKTHMBHOE BEIIECTBO CHOBAa CTAHOBUTCS
CBOOOJIHBIM paJIUKaJIOM, M TIPOJI0JKAET MUTPHUPOBATH C BOJOW BHYTpPH OCTOHA,
BBIIICYKa3aHHBIN MPOLECC MMOCTOSHHO HUPKYJIUPYET, & KPUCTATUIMYECKOE TEJIO OT
pa3pexKEHHOTO JI0 MIOTHOTO B MOpax OETOHHOW KOHCTPYKIIUH, YTO 3HAUUTEIHHO
yAYUYIIaeT CKUMAIOIIYI0 CIIOCOOHOCTh KOHCTPYKIMU B 1enoMm. [Ipomecc ero
JIEUCTBUSA MOXKHO IMMOKa3aTh Ha puc 1.

nudysus
S becnnarno Ca** & -8

) B Si0>
andyms i gy3us HO

CaSi0,-(nH,0)
OCJ—J)K,I]E?HHE? KOMIUICKCHOH
KpHCTallTH3alHH

Pucynok 1 — [IpuHiunuanbHas cxema MEXaHu3Ma Peakiui CaMOBOCCTAHOBIICHUS
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[IpennoxkeHa  BO3MOXXKHOCTb ~ CaMOBOCCTAHOBJIEHUSI  IPOHUILIAEMBIX
KPUCTAJUIMYECKUX TPEIIMH, YTO IOBBIIIAET CPOK CIIy:KObl BCEro OETOHA Ha
OCHOBE XMMHUYECKOW pEaKIM, YTO HE TOJIbKO MPOJUIEBAET CPOK CIIY>KObI, HO U
NOBBIIIAET TMPOYHOCTh U KOMIIAKTHOCTh MarpuyHoro OeroHa. Korma Oeron
BBICBIXAET, JICUCTBYIOLIEE BEIIECTBO HAXOAUTCS B COCTOSHUM TIOKOS M3-3a
orcyTcTBUs aU(PGY3MOHHONW cpeAbl; Korjma OeTOH TpeckaeTcss W Boja
IPOCAYMBACTCS, BEIIECTBO PEAKTUBHUPYETCS W TMPOAOIDKAET KaTalu3upoBaTh
HOBYIO PEaKIMI0 KPUCTAJUIM3AIlMU, YTOOBI peasn30BaTh BO3MOXKHOCTH
CaMOBOCCTaHOBJICHHS TPEIIMH B OETOHE.
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Summary. In recent years the application of fiber in concrete is more and more
extensive, this paper for, plant fiber, nano-fiber, steel fiber to make a relevant
comparison of the classification, and discusses the fiber in the concrete in the
relevant problems, I hope to provide readers with relevant reference around.

Fiber concrete, is a composite material consisting of a cement paste, mortar,
or concrete as the matrix and metallic fibers, inorganic nonmetallic fibers,
synthetic fibers, or natural organic fibers as the reinforcing material. Concrete
with one type of fiber is called single-fiber concrete, and concrete with two or
more kinds of fibers in the matrix or the same fiber in different scales or different
shapes of types of fibers is called mixed-fiber concrete.

Cement and concrete products are high-strength, low-cost materials used in
large quantities in construction and civil engineering. However, conventional
cement concrete has defects and deficiencies in performance, such as: low tensile
strength, when subjected to tensile stress, it is very easy to produce brittle damage
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