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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPHI, mpodeccop, K.M. CaTnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
mupektops! (Anmarsl, Kazakcran) H=2

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMIAAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XnMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTHU U TEOIKOTOTUH M.
Y.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HAayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yanepcutera Hancn
(Haucu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosnornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMepUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [lpesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMUIbeBHY, TOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, UuctutyTr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppectionnieHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonorndecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapbaes yausepcuter (Hypcynras,
Kazaxcran) H=11

DOPATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H =28
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Abstract. The study of problems arising during well cementing can point out two
main problems, which appear before and after well cementing. These are gas infiltration
during the waiting on cement (WOC); and violation of annular space tightness under
dynamic loads. The later is the consequence of gas breakthrough. Gas permeation is
caused by a decrease in pressure in the annulus because of cement slurry structuring,
which is evident during the transitional period of cement slurry curing. It should be
noted that gas does not penetrate into the borehole if the mortar is in the liquid state, but
gas also cannot actively enter after the mortar has turned to stone. Since the temperature
in the well bottom hole zone is always higher than at the wellhead, the hardening
of the cement slurry proceeds from the bottom up. In this case, the hardening slurry
itself provides staged gas transfer from the bottom hole to the wellhead. In this aspect
may be of interest the method of well curing, when the cement slurry in the borehole
hardens from the top downward. The given analysis of the field material on the fields
of the Republic of Kazakhstan has shown that improving the quality of cementing
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can be achieved by using cement slurries with differential properties. Instruments and
equipment corresponding to API and GOST 1581-96 standards were used for conducting
researches. The given results of experimental studies allowed obtaining cement slurries
for four portions of cement slurries, consistently pumped into annular space, with setting
time of 3 hours 20 minutes. Optimal setting time of the second, third and fourth portions
of cement slurry was 5-30, 7-20 and 9—40 hours, respectively. All justified formulations
of grouts ensured obtaining of stone meeting the requirements of the standards.

Keywords: wellbore stabilization, cement stone, grouting slurry, fiberglass,
reinforcement
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AnHoTanus. YHrbIManapapl OCKiTy Ke3iHIe TYBIHAAWTBIH MoceleNiepaAl 3epTTey
YHFBIMaIap bl IEMEHTTEYTE ICH1H )KOHE OJIaH KEeiiH Maii1a 00JaThIH €Ki HET13r1 MoceleH1
aran etyre 6omajpl. byJ1 IIEMEHTTIH KaTybl Ke3iH/e ra3iblH €HYl KOHE JUHAMHKAIIBIK
JKYKTEMeNep Ke3iH e KyObIp KeHICTITiHIH THIFBI3IBIFRIHBIH OY3bLTYbI. COHFBICHI-Ta3IbIH
JKAPbUTYBIHBIH cajaphl. ['a3bIH €Hyl IEMEHT epITIHAICIHIH KYPbUIBIMbIHA OaiIaHBICTHI
KYOBIp KeHICTITiH/IET1 KBICBIMHBIH TOMEH/ICYiHE OailIaHBICThI, O IIEMEHT ePITIHIICIHIH
KaTaIObIHBIH OTIIeNl Ke3eHiHAe KepiHemi. AWTa KeTy KepeK, erep epiTiHIi CYHWBIK
KyHzae Ooiica, ra3 yHFbIMara eHOeli, Oipak epiTiHai Tacka aifHaIFaHHAH KeWiH Jie ra3
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OesceHai Typle eHe aaMaiapl. ¥ HFBIMAaHBIH TOMEHT1 OeJliriHae TemMreparypa opaaibiM
ay3blHa KaparaH/a >KOFapbl OOJFaHJBIKTAaH, IIEMEHT CPITIHIICIH KaTalWTy mpoIiieci
TOMEHHEH JKOFapbIFa Kapai >kypemi. byt skarnaiina KaralTaTeIH €piTIHIIHIH 031 Ta3IbIH
KCH)Kap/IaH ay3blHa Ke3eH-KE3CHIMECH OTYyiH KaMTaMachl3 eTemi. Ocbiran OaiaaHbBICThI
YHFpIManapael OEKiTy ofici KbI3BIFYIIBUIBIK TYABIPYbl MYMKIH, OHAA YHFBIMAaIaFrbl
LEMEHT epiTiHgici "xorapelgaH TemeHre'karasnbl. Kasakcran PecryOnmukachbHBIH
KEH OpBbIHIAphl OOWBIHIIA KOCIMIIUIIK MarepHajlfa KENTIpUITeH Talfay UEeMEHTTEY
carnachiH apTThipyFa qudhepeHInaIIbIK KaCUETTepl Oap TaMIIOHAXKIBIK epITIHILIepAl
KOJIJITaHY apKbIIBI KOJI )KEeTKi3yTre OONaThIHABIFBIH KOpCeTTi. 3epTTey xKypri3y ymin API
xkoHne MECT 1581-96 crammapTTapbiHa ColKeC KEJIEeTiH acmanTap MeH JKaOIbIKTap
naiganaHeUIIel.  DKCIIEPUMEHTTIK 3epTTEYNIEPIiH JKOFaphla KeATipiireH HaTHKeNnepi
KYOBIpJIbI KeHICTIKKE JOUEKTI TYpe KyHbUIFaH LIEMEHT epiTiHAUIepiHiH TOPT MOPLHACH
YLIiH TaMIIOHaX E€pITIHUIEPiH alyFa MyMKIHIIK Oepli, KanblHay yakeITel 3 carar 20
MUH.IIEMEHT epIiTIHIICIHIH eKiHII, YIIIHIII )KOHEe TOPTIHIII MOPIHIIAPEIHBIH OHTANITBI
KaJIBIHAY YaKbITHI colikecintie 5—30, 7—20 xone 9—40 cararThl Kypassl. EpiTinginepaig
OapnbeIK Heri3genreH (opMyrianapbl CTaHAAPTTAPIbIH TallaNTapblHa COWKeC KeNeTiH
TacThI ATyl KAMTaMachl3 €TTi.
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TaJIIBIK, apMaTypa
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AHHOTanus. 3y4yeHue BOSHUKAIOMINX NPOOJIeM NPH KPETJICHUH CKBAXKUH MOXKHO
OTMETHUTH IBE OCHOBHBIE TPOOJIEMBI, KOTOPBIE IPOSBIISIIOTCS IO U [TOCTIE HIEMEHTUPOBAHNUS
CKBaXHH. JTO NMPOHMKHOBEHHE Ta3a Bo Bpems O3L] m HapylleHue repMeTHYHOCTH
3aTpyOHOTO TPOCTpPAaHCTBA MpH AMHAMUYEeCKuX Harpyskax. Ilocrmennee sBnsercs
MIOCJIEICTBUEM Ta30BOr0 IpophiBa. IIpoHMKHOBEHHE raza OOYCIIOBIEHO CHHUXEHUEM
JaBJICHUS B 3aTPYOHOM MPOCTPAHCTBE M3-3a CTPYKTYPHPOBAHHS LIEMEHTHOTO PacTBOpa,
KOTOPOE IIPOSIBIIAETCS B IEPEXOIHBIN IEPHOA TBEPACHHA [IEMEHTHOTO pacTBopa. Ciexyer
OTMETHUTb, YTO T'a3 HE MPOHHUKAET B CKBA)XMHY, €CIM PACTBOP HAXOAWUTCSA B JKUIKOM
COCTOSIHMH, HO Ta3 Takke HE MOXKET aKTHUBHO MOCTYMaTh IMOCIE TOTO, KaK pacTBOP
MpeBpaTUTCA B KaMeHb. [ [0CcKoIbKy B Ipr3a00ifHO 30HE CKBaKMHBI TEMIIEpaTypa BCeraa
BBIIIIE, YEM Ha YCThE, TO U IIPOLIECC TBEPACHUS LIEMEHTHOTO PACTBOPA UIET CHU3Y BBEPX.
[Ipu 3TOM TBEpAEIOLIMIA pacTBOp caM 00ecIeYrBaeT NOITAIHBIN IIEPEHOC ra3a oT 3005
K yCTbIO. B 3TOM IiiaHe MOXeT NpenCcTaBIsITh HHTEPEC METOA KPETUICHHS CKBaXKUH, TIPU
KOTOPOM IIEMEHTHBIH pacTBOp B CKBa)XMHE TBEPAEET «CBEpXy BHM3». [IpuBeneHHBIN
aHaJIM3 TPOMBICIOBOTO Marepuaja mo MectopoxkaeHusM PecrmyOnuku Kaszaxcran
[TOKa3aJl, 9TO MOBBIIICHNE Ka4yecTBa [IEMEHTHPOBAHUS MOKHO JIOCTHYBH MPUMEHEHUEM
TaMIIOHaKHBIX PAacTBOPOB ¢ AuddepeHIranbHbIMU CBOWCTBaMU. [ mpoBeneHus
HCCIIEOBAaHUN HCIOJIB30BaHbBl NPUOOPEl W 00OpPYOOBaHHE, COOTBETCTBYIOLIEE
cragnapraMm APl u 'OCT 1581-96. IIpuBeneHHbIE pe3yabTaThl SKCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUH TO3BOJIMIN MOJIYYUTh TaMIIOHAKHBIE PAcTBOPHI AJIS YEThIpeX MOpLHUi
LIEMEHTHBIX PaCTBOPOB, MTOCJIEA0BATEIBHO 3aKaYMBAEMbIX B 3aTpyOHOE MPOCTPAHCTRO,
CO CpoKamH 3arycTeBaHus 3 daca 20 MHH ONITUMAaILHOE BpEeMs 3aryCTEBaHHs BTOPOH,
TpeTbel W YeTBEpPTOM MOpLUM IIEMEHTHOro pactBopa cocraBuio 5-30, 7-20 u 9-40
4acoOB COOTBETCTBEHHO. Bce 00OCHOBaHHBIC PELENTYPHl PacTBOPOB OOECHEUMBAIIH
MOJTy4YeHUe KaMHs, COOTBETCTBYIOIIETO TPEOOBAHUSIM CTAHIAPTOB.

KiioueBble cj10Ba: KpEIJICHUE CKBAXKWH, IIEMEHTHBIA KaMEHb, TaMITOHAXHBIN
pPacTBOp, BOJIOKHUCTOE BOJIOKHO, apMaTypa

bnaronapuocts U (uHaHcHpoBaHue. PaboTa BBIMONHEHA B paMKaX NPOEKTa
AP09058636 «Pa3zpaboTka TaMIIOHOKHBIX pPacTBOpoB ¢ auddepeHIramTsHIMU
cBoictBamu» (McrounnkoMm ¢uHaHCHpOBaHUS siBIsieTcs MHHHCTEPCTBO HAyKH U
BbIcuiero oopa3oBanus PK)

Introduction

The main consequences and problems arising from poor-quality primary cementing
are contamination of the productive zone, hydrocarbon production loss and efficiency
of applied methods to increase well productivity, as well as migration of gas and fluids
in the borehole space.

While studying the mechanism of gas penetration during WOC, many scientists have
identified and described the causes (Alfakih et al., 2022; Agzamov et al., 2018; Gowida
et al., 2018) the authors have presented the reasons, starting from filtrate penetration
deep into the productive formation to the occurrence of underbalance, and respectively
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gas penetration into the borehole. Nevertheless, the reasons, causing fluids development,
presented by the authors of (Gowida et al., 2018) are not fully presented. In our opinion,
if we consider all the reasons causing the process of gas breakthrough, it is necessary to
take into account the fact that during drilling to avoid contamination of the productive
zone and other problems, drilling mud with water loss of 3—6 cm?® is used. In addition,
during cementing in order to avoid problems that may arise due to high water yield
specialists recommend to use grouting mortar with water yield of 50 cm3 /30 min. This
problem may be intensifying in the case of fractured reservoir (Turgazinov et al., 2022).
All this leads to reduction of radius of conditional blocking (impermeable) zone.

It is also necessary to consider gas breakthrough and gas migration separately.
After formation gas breakthrough into the well during WOC by changing differential
pressure, gas migration can go through several possible channels (Melo et al., 2019;
Drecq, 1989). The first one is a cement slurry or permeable cement stone, and in order
to reduce gas migration through this channel it is important to control the density and
water loss of the cement slurry. The second is the contact zones of the cement stone,
reducing the probability of gas migration through this channel can be minimized by
using expanding cements.

The driving force for gas migration into the well and its subsequent movement to the
wellhead is the difference between the formation and hydrostatic pressure in the annular
space of the well. At the stage of cement slurry solidification it begins to be structured
and "hang" on the walls of the well, reducing pressure on the formation, whereby this
pressure becomes lower than formation pressure, and formation fluid (oil or gas) begins
to flow from the formation into the well, leading to oil and gas seizures. The most
dangerous is the transitional period of cement slurry solidification, when its structure
transitions from coagulation to crystallization, and the reduction of hydrostatic pressure
on the formation occurs most intensively. It should be noted that gas does not penetrate
into the well if the slurry is in the liquid state, but gas also cannot actively enter after the
slurry has turned to stone (Agzamov et al., 2018; Agzamov et al., 2011).

Therefore, by purposefully managing the kinetics of structure formation for cement
slurries, it is possible to maintain the necessary pressure on the formation for a long
time, preventing the invasion of reservoir fluid into the cement slurry, and then ensuring
rapid transition of solution into the stone "close" the access of fluid into the borehole.

Analysis of field material. The reasons of gas migration through the cured cement
stone are often channels and cracks in the stone, caused by low sedimentation stability
of the mortar and low impact resistance of the resulting stone, leading to the formation
of cracks in it during technological operations carried out in the borehole. Application
of reinforcing additives at production string cementing, especially in the interval of
productive part of reservoir, increases impact resistance of produced cement (Alfakih
et al., 2022). Consequently, application of modifying reinforcing additives in the
composition of cements will allow excluding the above drawbacks of plugging materials.

Gershtansky O.S. states, that in order to reduce negative effect of electric fields
and charges on well cementing quality we can use grouting mortars with differential
properties, more exactly, mortars with different curing times (Gershtanskij et al., 2014;
Orynbayeyv et al., 2019).
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Abdullaev N.Ya. et alias (Abdullaev et al., 2014) agree with him and recommend to
use technology of differentiated well cementing for wells construction in Uzen field,
where cement slurry has different density.

Relevance of the problems associated with improving the quality of well cementing
has always been high, especially during the development of oil and gas fields, which are
in the last stage, such as in Kazakhstan.

In the fields of the Republic of Kazakhstan there are problems associated with poor-
quality performance of primary cementing, accompanied by gas leakage during WOC,
gas migration and with inter-casing pressures. In particular, 4 exploration wells were
drilled in Shogyrly-Shomyshty field in 2005 (Arangath et al., 2009), in which various
problems arose in the process of cementing, including gas leakage.

The authors of (Arangath etal., 2009) believe that the use of backpressure technology
during WOC or the use of annular packer installed above the gas formation can solve the
gas leakage problem. At the same time the authors of (Davis et al., 2015) recommend
to use casing packer or swellable packer for fastening conductors and technical strings.

In the gas field Amangeldy in southern Kazakhstan, there are also problems related
to the quality of cementing of wells. It should be noted that mining and geological
characteristics of the wellbore section in the Amangeldy field are quite difficult in terms
of obtaining quality cementing. This is caused by many factors: the presence of a thick It
is determined by many factors: presence of salt-bearing section, gas-bearing sediments,
differently pressured horizons, which complicate the process of drilling and cementing of
wells. The results of cementing quality assessment according to acoustic cementometry
(ACS) are shown in Fig. 1. In 2004-2007 casing strings were cemented in 13 wells of
the field. Cementing was carried out with cement brands PCT-1-50 and PCT-I-100 with
the addition of water-reducing agent WCCP-402, expanding additive SIGB, retarder of
setting time NTP. For cementing of salt-containing deposits the mixing fluid contained
NaCl (Agzamov et al., 2018).
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Fig. 1 The contact pattern of the cement stone with the production string of the Amangeldy gas field
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The diagrams show that application of fluid loss additive VPK-402, which increases
water retention of fresh mortar, improved the quality of well cementing properly.

Another example is the North Buzachi field, characterized by highly porous and
highly permeable reservoirs located at a depth of only 400-500 meters (Nie zhen et. al.,
2010), (Mohammad et al., 17). Wells drilled in this field also had problems in the form

of water-gas seepage, loss of circulation; extended WOC time due to low temperatures.
(Nie zhen et.al., 2010) stated that gas blocker G60S and expanding additive BXP-1S
were effective for North Buzachi field.

The analysis of the production material, as well as the literature review of the Russian
fields, concerning the problems of low quality cementing, especially the problems of
gas leakages, gas migration ways and inter-casing pressures showed that the main ways
of solving these problems are concentrated on the following

— providing tight contact of grouting stone with casing pipe and at the same time
with rock by means of expanding additives

— Using additives, which block gas breakthrough into the well during WOC.
Besides, gas leakages can also occur because of cement fracture or cracking in
annular space, caused by inner pressures in the casing and cyclic loads arising during

completion, development and production phases of hydrocarbons. Their consequence is
cracks in the cement stone (McDaniel et al., 2014).

In accordance with the field data, a sharp deterioration of the quality factor of
cementing casing after carrying out geological and technological measures may be
noted.

Literature review and analysis of production material showed that dispersion-
reinforced materials are more effective for increasing impact resistance of plugging
stone.

Initially, organic fibers were used to improve the quality of well completions, which
increased the mechanical properties of cement slurry. In particular, the authors of work
(Agzamov., 2013) showed that strength of cement stone with addition of 0.55 % of
fibers increased by 10 %, and further with increase of fiber amount up to 1.25 % the
strength of cement stone increased by 40 %.

At the beginning of cement slurry solidification processes are actively developing
in it, resulting in vacuum formation inside the solidifying system and contributing to
active "suction" of gas. As the temperature in the bottomhole zone is always higher than
at the wellhead, the process of cement slurry curing is going from the bottom upwards.
In this case the hardening mortar itself provides staged gas transfer from the bottomhole
to the wellhead. In this regard may be of interest the method of well curing, when the
cement slurry in the borehole hardens "from top to bottom".

We suppose that in order to increase cementing quality by preventing behind-the-hole
gas seepage, it is reasonable to use expanding dispersion-reinforced plugging materials
with differential setting times of mortars. The latter suggests that curing of plugging
solution in the annular space should take place from top to bottom (Kabdushev, 2023).
In this case the upper, earlier hardened portion of the cement slurry will "lock" the
annular space, blocking gas inflow from formation into the hardening cement slurry.
The development of that cementing material was the goal of this study.

Research methods and materials used
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The devices and equipment corresponding to API standards and GOST 1581-96
were used for the studies. Studies were carried out at temperatures of 22 and 50°C.
Water-cement ratio of solutions was 0.44 and 0.7, which ensured the density of the
obtained solutions of 1880 and 1650 kg/m?.

To study technological properties of plugging solutions, more precisely density,
flowability, filtration index, pump ability and water separation, the following instruments
were used:

— Lever scales for determining the density of cement mortars.

— Instrument for determining the flow ability of cement slurry - AzSRPI cone.

— Apparatus for determination of cement slurry flow ability - BM-6.

— Consistency meter — OFITE-60 consist meter in accordance with American
Petroleum Institute (API) standards.

— Cylinders for determination of cement slurry water release according to American
Petroleum Institute (API) standard.

For evaluation of strength properties of plugging material we used the following
equipment

— MATEST E160 N testing machine for determination of flexural and compressive
strength in accordance with API standard.

— Ofite Model 90 Cement Permeameter according to API standard.

— Instrument for determination of linear expansion of cement during curing -Organic
steel ring mold

— cooper for determination of impact strength of grouting stone.

For the tests there were used:

— Portland cement PCT-I-G-SS-1 and PCT I1-50;

— Polypropylene fibers;

— Expanding additive RD-CT produced by OOO Cement Technologies;

— Fluid-loss additive and viscosities -Well fix;

— Retarder of cement mortar setting time - NTP;

— Gas pedals of setting time of CaCl, and NaCl solutions.

In accordance with the set task, the purpose of the experimental studies was to
develop formulations of cementing slurries with different setting times:

— The first portion placed in the upper zone of the cemented interval was to have the
shortest pumping time of 3 hours and 20 minutes;

— The second portion, placed in the middle zone of the cemented interval, was to
have pumping time of 5 hours and 30 minutes;

—The third portion, placed in the upper zone of the cemented interval, should have
pumping time of 7 hours and 30 minutes;

—The fourth portion, to be placed in the upper zone of cemented interval, should
have the longest pumping time of 9 hours and 30 minutes.

According to well placement temperature of cement slurry portions, tests were
conducted at temperatures of 22 and 50°C.

At the same time, the strength of the resulting cement stone from all portions of
cement slurries should not be below the requirements of GOST 1581-96.
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Results

Development of formulation of cement slurry for the first portion.

The lightened mortar contained expanding additive RD-CT - in quantities of 0%; 2%
5%; 10%. CaCl, from I to 4 % was used to control the setting time. The concentrations
of polypropylene reinforcing additive investigated were 0 %; 0.1 %; 0.25 %; 0.5 %.

Water-cement ratio — 0.7. Wellfix was used as a structural agent.

After several series of experiments with the above concentrations of ingredients
the optimized composition of plugging material was represented by Portland cement
PTC-I-G-CS-1, expanding additive RD-CT — 5 %; CaCI2-1 %; fiber PP-0.5 %; water-
reducing agent Wellfix - 0.2 % The obtained mortar had the following indicators

— Density - 1640 kg/m?;

— Flow ability - 25 cm;

— Water loss - 58 cm?/30min;

— pump ability at T=22°C was 4 hr 30 min, at T=50°C - 3 hr 30 min;

— Water separation - 7 ml;

Cement stone, obtained from this mortar, had the following indicators:

Flexural / compressive strength at T=22°C

— At the age of 2 days -1.9/5.7 MPa;

— At the age of 7 days - 7.3/21.1 MPa.

Flexural/compressive strength at T=50°C

— At the age of 2 days - 4.1/10.0 MPa;

— At the age of 7 days - 20.1/30.2 MPa.

Fracture toughness at T=22°C at the age of 2/7 days was 0.35/0.65 J/cm?.

The impact fracture toughness at T=50°C at the age of 2/7 days was 0.61/0.66 J/m3-

The permeability of the cement stone at T=22°C at the age of 2/7 days was 56.2/2.9
mD.

The permeability of the cement stone at T=50°C at the age of 2/7 days was 41.1/2.1
mD.

Development of formulation of cement slurry for the second portion.

The lightened mortar contained expanding additive RD-CT in quantities of 2%; 5%,
10%. To regulate setting time NaCl was used at concentrations of 1 %; 3 %. Investigated
concentrations of reinforcing additive — polypropylene fiber — 0 %; 0.1 %; 0.25 %; 0.5
%. Water-cement ratio — 0,7. Well fix was used as a structural agent.

The conducted experiments with specified concentrations of ingredients have
allowed to optimize the composition of plugging material, represented by Portland
cement PTC-I-G-CS-1, expanding additive RD-CT — 2 %; NaCl — 3 %; fiber PP-0,1 %;
water-reducing agent Wellfix - 0.2 % The obtained mortar had the following indicators

— Density — 1650 kg/m?;

— Flow ability — 27 cm;

— Water loss — 150 cm?®/30min;

— pump ability at T=22°C was 5 hr 45 min, at T=50°C - 5 hr 20 min;

— Water separation — 9 ml;

Cement stone, obtained from this mortar, had the following indicators:
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Flexural / compressive strength at T=22°C

— At the age of 2 days — 2.2/6.7MPa;

— At the age of 7 days — 6.5/20.2 MPa.

Fracture toughness at T=22°C at the age of 2/7 days was 0.13/0.17 J/cm?®.

The impact fracture toughness at T=50°C at the age of 2/7 days was 0.18/0.20 J/cm3.

The permeability of the cement stone at T=22°C at the age of 2/7 days was 96.2/3.9
mbD.

The permeability of the cement stone at T=50°C at the age of 2/7 days was 59.1/3.1
mbD.

Development of formulation of cement slurry for the third portion.

Experimental studies were conducted with plugging materials containing expanding
additive RD-CT -2 %; 5 %; 10 %. For regulation of setting time NTP - 0,01% was used;
Polypropylene reinforcing additive concentrations — 0 %; 0,1 %; 0,25 %; 0,5 % were
investigated. Water-cement ratio — 0,44. Well fix was used as a structural agent.

Optimized composition of plugging material was represented by Portland cement
PCT-I-G-CC-1, expanding additive RD-CT — 5 %; NTP -0.01 %; fiber PP-0.25 %;
water-reducing agent Well fix - 0.2 % The obtained mortar had the following indicators

— Density — 1840 kg/m’;

— Flow ability — 24 cm;

— Water loss — 41 cm?/30min;

— pump ability at T=22°C was 8 hour 35 min, at T=50°C — 7 hour 20 min;

— Water separation — 0 ml;

Development of formulation of cement slurry for the fourth portion.

Experimental tests were performed with plugging materials containing expanding
additive RD-CT — 2 %; 5 %; 10%. NTP — 0.01 % was used for regulation of setting
time; Polypropylene reinforcing additive concentrations — 0 %; 0.1 %; 0.25 %; 0.5 %
were investigated. Water-cement ratio - 0,44. Well fix was used as a structural agent.

The optimized composition of plugging material differed from the plugging material
of the third portion by the increased concentration of NTP to 0.03%.

The obtained solution had the following indicators:

— Density — 1880 kg/m’;

— Flow ability — 24 cm;

— Water yield — 40 cm*/30min;

— pump ability at T=50°C was 9 hr 40 min;

— Water separation — 2 ml;

Cement stone, obtained from this mortar, had the following indicators:

Flexural / compressive strength at T=50°C:

- At the age of 2 days - 25.0 / 37.0 MPa;

- At the age of 7 days - 73.5/95.5 MPa.

Fracture toughness at T=50°C at the age of 2/7 days was 0.76/0.91 J/cm?®.

The permeability of the cement stone at T=50°C at the age of 2/7 days was 63.2/3.2
mbD.

Conclusions
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1. In all experimental studies the addition of fiber has a positive effect on strength
properties and impact resistance of cement stone.

2. It was experimentally established that the optimal concentration when using
polypropylene fibers for cement slurries with expanding additives is 0.25 % with a
length of 3 mm.

3. According to the task, four formulations of cementing slurries with different
setting times have been developed:

— For the first portion of the experiments the following formulation of cement slurry
with W/C=0.7 was proposed: RD-CT-5 %; CaCl>-1%; fibre PP -0.5 %; Wellfix-0.2 %
which has a pumping time of 3 h 30 min.

— For the second portion there is a prescription of grouting mortar with WV/C
0.7; RD-CT -2%; NaCl>-1 %; fibre PP -0.25, which has pumping ability of 5 hours 30
minutes. However, this formulation is suitable only by pumpability criterion and there
is a need to optimize water-holding properties of plugging solution.

— For the third portion, a recipe for grouting mortar with W/C=0.44; RD-CT — 5
%; NTP - 0.0 1%; fibre PP - 0.25 %; Wellfix -0.2 %, which has pumping ability of 7 h
20 min.

— For the fourth portion of experiments the following formulation with W/C=0.44:
RD-CT -5 %; NTP - 0.03%; fibre PP -0.25; which has a pumping capacity of 9 h 40 min.

Hereby, new formulations of expanding cementing materials with reinforcing
additives with differential setting times of the mortars have been obtained experimentally.
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