OepeTiHiH KOpCeTTi.

Kecre 1 - Anbiaran ynrinepaiy O€piKTiK cumaTTaManapbl

Cunarramaapsl, ¥maTteiH ¥mma xyn wmeH| 50 Bepmukynur

OipmikTepi KYJI yiarici | Mukpocdepamapsl | MHUKPOMpPaMop yarici 40 %
50 % 6ap yari 55 % bl Oap yuri %

Keicy 40.138 35.089 45.5072 32.2848

Ke31Hzeri 6 6

OepiKTiK

IIeri,

MIla

Co3zbuty 18.9 19.21 19.61 16.17

Ke3iHeri

OEpIKTIK

meri, MIla

WNiny  Oepikriri, 35.93 32.83 34.78 46.18

MIla
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OyHIaMeHT SBJISIeTCS HEBUAMMOM YacTbiO 3[IaHUS, IPU 3TOM KOHTAKTHUPYET C OCHOBAaHHUEM.
Koppo3ust matepuanoB ¢yHnamenta ¢GakTop ONpPEENSIONMA 0ITOBEYHOCTh KOHCTPYKIMH U
31aHui B 1enoM. Mcrmonb3yeMble B CTPOMTENBCTBE MOJHOTENbIE (YHIAMEHThl U  CIIOCOOBI
THJIPOU30JISIIUH HE TPUCIIOCOOIEHBI K HETaTUBHBIM IOCIIEICTBUSAM TEXHOTCHHBIX BO3aeicTBuil. 1o
3TOW NpPUYMHE OHU HE TapaHTUPYIOT YCTOMUMBOCTH CYIIECTBYIOUIMX 3JaHUIl NMpPU OOBOJHEHUU
CJIabONPOHMIIAEMBIX TPYHTOB OCHOBAHHs B HEOJAroNMpHUATHBIX YCIOBUSAX €ro JIPEHUPOBAHU, HE
o0ecrnieunBaeT 3allUThl IOJ3€MHOM YacTH 3/1aHUs OT CKPBITHOTO THIMA YBIAXXHEHUS M TOATOIIICHUS
aBapuIHOTO (JIOKAJIbHOTO, CIY4aifHOr0) XapakTepa.
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YceneurHas ruApou3oisiiys OETOHHBIX (yHIAMEHTOB MPEAOTBPAIIACT YXYIIICHUE COCTOSHUS
OKpy’Karollel cpelbl U 310pOBbsl YEJIOBEKA, & TAKXKE CTPOUTENBHBIX MAaTe€pHUajoB, UCIOIb3yEMBbIX
Ha HIDKHHUX 3Ta)ax, U MPOJAJIEBAET CPOK CIY>KObI OETOHHBIX KOHCTPYKIMH. OIHAKO, HECMOTpPS Ha
BOXHYIO POJIb THIPOU3OJSALMOHHBIX CUCTEM Al OETOHHBIX (PYHAAMEHTOB U TOT (hakT, UYTO MX
PEeMOHT JIMOO HENpaKTU4eH, JUOO HEMOMEPHO JMJOPOT, CYLIECTBYET OYEHb Majo IOJIE3HOU
uHbopMaluN WIK OOCYKAECHUH CBOWCTB MaTepHalloB M MEeMOpaH, HEOOXOJUMBIX Ul MPOYHOM,
BOJIOHEPOHHUIIAEMON KOHCTPYKIUU.[1]

OcHOBHBIE IPHYUHBI IPOHUKHOBEHHS BOJbI

[Ipexne, uem 3aHUMATHCS pa3paboTKoi 3PPEeKTUBHOTO METO1a TUAPOU3OISIINN QyHIAMEHTA,
HEOOXOAMMO BBUICHUTh IPUYMHBI [POHUKHOBEHUS BOJBl M HMETh IPEJACTaBICHUE O
CYIIECTBYIOIIMX METOJIaX THAPOU30IALMU. Bona ¢ Hanbombiieil BEpOsITHOCTBIO MPOHUKAET Yepes3
Orpa)</Ial0OLIYI0 KOHCTPYKLIMIO 3JaHUs B BUJE J0XKJEBBIX CTOKOB Yepe3 HaJ[3EMHbIE JIEMEHTHI U B
BUJIC TPYHTOBBIX BOJ| — Yepe3 IMOJA3eMHBbIe. B 3aBUCHMOCTH OT OOCTOSITEIBCTB, CIENYET TaKKe
paccMaTpuBaTh U JIpYrue NPUYMHBI IPOHUKHOBEHHs BOJbI: TAarOIIMN CHEr, KOHJEHCAT CTOSKOB
BOJISIHOTO OXJIQXKJCHHUS, JTaHAMAPTHBIE pa30pbI3rUBaTENI WM TaKUe HCTOYHHUKH, KaK BOJOCTOYHBIC
TpYObI U KaHaBBI.

JUnist HaM9Ms MPOTEYKH HEJAOCTATOYHO HAIMYMS JIIOO0OH M3 ATHX MpUYMH. J{J1s1 TOTO, 4TOOBI
MOSIBUJIACh MIPOTEUKa, 00s13aTeIbHO JTOJKHBI ObITh BBIIIOJIHEHBI TPU yCI0BUsA. Bo-nepBbIX, 10/KHA
MPUCYTCTBOBATh BOJA B JIIOOOM M3 €€ arperarHhIX COCTOSHWH. BO-BTOpBIX, Ha BOAY [OJDKHA
JIeCTBOBATh HEKOTOPAsl IBUXKYILAs CUjla, HAIPUMEp, CUJIa BETpa WU CHJIA TSHKECTH (HaJl ypOBHEM
3eMJIH), THAPOCTATHYECKOE IaBJICHUE WM KaWUIIPHOE AeHCTBHE (HIDKE YpoBHS 3emuin). Hakower,
YTO HauboJsiee Ba)KHO, LIEJIOCTHOCTh OTPaXJaoLie KOHCTPYKLMH 3/1aHUs JOJDKHA OBITh HAapyIIeHa
(TOJDKEH CyYIIECTBOBATH IPOJIOM, Pa3phiB KM KaKoe-THOO OTBEPCTHE), YTO M OOeCIeunBaeT
IIPOHUKHOBEHUE BOJbl B 3aIIMLICHHOE MpocTpaHcTBO. Hago moMHuTH, 4To caM OETOH, Kpome
CTEUANBHOTO, SIBISETCS BOJMONMpOHUIaeMbIM. [losTomy naxke mpu aOCOMIOTHOW ILEIOCTHOCTH
’Kene300eTOHHOr0 AJIEMEHTA BOJIa Yepe3 HEero MPOHUKAET MPAKTHYECKU cBOOOHO.[2]

Crnoco0blI 321U THI OT TPYHTOBBIX BOJ

BripaboTaHHble NPAaKTUKON CTPOMTENbCTBA pa3IMYHbIE CHOCOOBI 3alUThl KOHCTPYKLUUH U
MOJI3EMHBIX TOMEIICHUH OT BPEIHOTO BO3JEHCTBHUS IMOA3EMHBIX BOJ M CBHIPOCTH MOXKHO Pa3/IeiIHTh
Ha TPU OCHOBHBIE IpyHIbl: 00pbOa ¢ MPOHMKHOBEHHEM aTMOC(HEPHBIX OCAJIKOB B I'PYHT IyTEM
OTBOJIa JIOKIECBBIX W TaJbIX BOJA C IUIOUIAJIKA CTPOUTENILCTBA; YCTPOHCTBO APEHAXKEH JUIA €ro
OCYILIEHHMS; TPUMEHEHHE PA3TINYHbIX BUI0B THAPOU3OISILINY.

Beibop omHOrO WM OZHOBPEMEHHO HECKOJNBKHX CIIOCOOOB 3allMTHl 3aBUCHT OT
TOMOrpaMuUecKuX W TUIPOTEOJOTHUECKUX YCIOBHM CTPOMTEIBHON IUIOLIAJKH, CE30HHOIO
KoJie0aHHUs ¥ BO3MOYKHOTO M3MEHEHUE YPOBHSI TIOJ3EMHBIX BOJI, HX arpECCHBHOCTH, OCOOCHHOCTEH
KOHCTPYKIIMH M Ha3HaueHWs 3ariyOJeHHbIX NoMelleHud. Bo Bcex ciydasx BOJO3alLIUTHBIE
MEPOTIPUSATHS JOJDKHBI 00€CTICUNTh 3aJaHHBI PEKUM BIXHOCTH B MPOEKTUPYEMBIX TTOMEIIEHHIX
U 3aIIUTY KOHCTPYKLMH OT arpecCUBHBIX BOJI HA BECh CPOK MX IKCILTyaTallUH.

OTBOJ JOXIEBHIX M TaJbIX BOJ C TUIOMIAJKH CTPOUTENHCTBA MPOWU3BOAUTCS JUIS 3aIIHTHI
ITPYHTOB OT TMEpeyBlaXxHEeHUs. J[nsg opraHumsanmuu OTBOJA OCYIIECTBISETCS BEpPTHKAJIbHAS
TUTAHUPOBKA TEPPUTOPUH 3aCTPOWKH, 3aKIIOYAOMIAasCs B TMPHIAHHH MECTHOCTH OIPEICICHHBIX
YKJIOHOB. [[ns1 »Bakyaluu coOpaBIleicsi BOJbI MpPeayCMaTpUBAeTCs YCTPOWCTBO HAa MECTHOCTH
CHCTEMBl BOJIOOTJIMBHBIX KaHaB, a Ha 3aCTPOCHHOW MECTHOCTH, T/Ié TNMPHUMEHEHHE OTKPHITOH
CHCTEMBbI BOJIOOTIIMBA 3aTPYJHUTEIBHO, YCTPAUBAIOT 3aKPBIThIE JIOTKH U JIUBHEBYIO KaHAJIM3AIUIO.
C 9T0ii ke HEeTbI0 BIOJIh HAPYKHBIX CTCH 3[aHUH YCTPAWBAIOT OTMOCTKY C YKJIOHOM B CTOPOHY OT
coopykeHust. OcylieHne rpyHTOB IPEHUPOBAHHEM SIBJISIETCS OAHOM M3 HanOoJiee BaXKHBIX 3ajay B
KOMILIEKCE BOJIO3ANIUTHBIX MEPOTIPHSTHH.

JlpeHa>)k — 3TO cucTeMa JipeH U (UIBTPOB, MpeaHa3HaueHHas JUisi nepexsara, cOopa u
OTBOJIa OT COOPYKEHHS IMOJ3eMHBIX Boj. [lomaBmime B IPEHAXKHYIO CHCTEMY TPYHTOBBIE BOJIBI
CaMOTEKOM HAIIPABISAIOTCS K BOJOOTBOJSIIMM KOJUIEKTOpAaM WJIM BOJAOCOOPHHKAM HACOCHBIX
cTaHiui. JIpeHa)kn MOTYT YCTpauBaTbCs KakK Ui OJHOTO 3JIaHUS MJIM COOPY)KEHHS (KOJIBIIEBOM
JpeHax),- Tak W JUId HUX KOMIUIEKCAa B TEpPHOJ HWH)XEHEPHOW TOATOTOBKU TEPPUTOPHUU
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(cucTemMaTU4ecKuid JpeHaxk), yTo Oojiee SKOHOMHUYHO, TaK Kak B 3TOM CJly4ae JPEHaKHas CETb
MOJIy4aeTcsi MEHee MPOTKEHHOM.

B coBpeMeHHOW TpakTHKE CTPOMTEIbCTBA HAXOAAT MPUMEHEHHE CIEIYIOIIUE BHUIBI
JpeHaxxeil: TpaHIllIelHbIe, 3aKpbIThie OecTpyOuaThie, TpyOUaThle, rajiepeiHble U MIaCTOBbIC.

Tpanmeiinple ApeHaku (OTKPBITBIE TpaHIIEH M KaHAaBbl) HPUMEHSIOT I OCYIICHUS
TEPPUTOpPUHN, TMpeIHA3HAYEHHBIX TOJ  3acTpouKy. SBisAsch 3(PPEKTUBHBIM  CPEIACTBOM
BOJIOTIOHMD)KEHUS,, OHM B TO K€ BpPEMsS 3aHMMAIOT OOJBIIME IUIOUIA]M, OCIOXKHSIIOT YCTPOHCTBO
TPAHCIOPTHBIX KOMMYHHUKAIM M TPEOYIOT CYIIECTBEHHBIX OJKCIUTyaTallMOHHBIX 3aTpaTr [yis
MOJICP)KaHUS UX B pab0oueM COCTOSTHHH.

3akpbIThlid  OecTpyOuaThlii JApeHak MpeAcTaBiseT €000l  TpaHIIEo, 3aloJIHEHHYIO
GuIbTpyIOImKUM MaTepuaiaoM (rpaBuil, meOeHb, KaMEHb U JIp.) OT JHA O YPOBHS IMOA3EMHBIX BOJI.
OTOT THUN JpeHaka TMpeAHa3HAYeH B OCHOBHOM /I CPaBHUTENIBHO HEJOJITOBPEMEHHOMN
SKCIUTyaTalliy, HalpuMep Ha MepUoJI IPOU3BOJICTBA PadOT MO YCTPOICTBY (yHAaMEHTOB.

TpyOuaTblii apeHax sBiseTcs HauOoliee pPacCIpPOCTPAHEHHBIM M MPEACTaBIsET COOOM
IbIpUaTyto TpyOy ¢ OOCHIKOH IMecuyaHO-TPAaBUIHON CMEChI0 WM C (PUIBTPOBBIM IOKPBITHEM W3
BOJIOKHMCTOTO MaTepuaina. [ ycrpoiictBa TpyOuaThiX JApeHa)kell B arpeccCUBHON cpele
NPUMEHSIOT KepaMHUYECKHE WM YyTyHHBIE TpPYyOBI, TPHM HEArpecCHBHOM Cpele MOXKHO TaKxke
UCIONIb30BaTh TPYOBl W3 acOecTolieMeHTa, OeToHa, jkene3o0eroHa W T. A. [IpeHaxHble TPYyObI
YKJIa/bIBAlOT ¢ MUHUMaJIbHBIM YKJIOoHOM 0,005 mpu ux auamerpe no 150 mm u ¢ ykiaonom 0,003
npu quametpe 200 MM U BBIIIIE.

Haunbosee 3¢ppexTBHBIE METOABI THAPOU30ISALNH

W3BecTHBIE U TPUMEHSEMbIE paHee TeXHOJIOTHH YCTPONUCTBA THIPOU3OIISIUH IS TOA3EMHBIX
qacTell 31aHus, Kak-TO OKJIeeuHasl, OKpaco4YHas 1 00Ma3ouHasi ¢ MPUMEHEHUEM OMTYMHBIX MAaCTHK
HE OTBEYAIOT TPeOOBaHUSAM J0NTOBEYHOCTH. COOpYKEHUs, TJIe MPUMEHEHbl TAKUE TEXHOJIOTUH, HE
BeIepkHBarOT Ootiee 5—10 ser skcruryaranuu. [Tociie 3Toro BpeMeHu n3-3a AU¢Gy3uu IPyHTOBBIX
BOJ HAUYMHAET IMPOUCXOTUT pa3pylleHHe (QYHIAMEHTOB M TOJI3EMHBIX YacTeil 31aHuil u
coopykeHHid. Pa3zpabaTpIBalOTCsI HOBBIE BUABI M MOJUGUKAIMH MATEPUAIIOB JUISL 3aIUTHI
MO/I3EMHBIX YacTel 3AaHUil U COOPYKEHHM OT AelicTBUs Bojbl. [lomumepHbie MaTepualibl 001aal0T
BBICOKUMH TEXHHYECKUMHU U SKCIUTYaTallMOHHBIMU XapaKTEPUCTHKAMH, a Takke Ooiee yJZOOHBI B
npurotopieHn. Ilpu mMpaBUIBLHO BBIMOJIHEHHOM MPOU3BOJACTBE pPAadOT C HCHOJIB30BaHUEM
MOJMMEPHBIX THIPOU3OSIIUOHHBIX MaTEPUAIIOB CYIIECTBEHHO YBEIMYHUTCS CPOK OSKCIUTyaTalluu
COOpY’KEHHH, a TAaK)Ke COKPALIAIOTCS 3aTPAThl HA SKCILTYaTallUI0 COOPYKEHUs. [4]

TexHonoruu, pazpabaThIBaeMble COBPEMEHHBIMH YUEHBIMH, MO3BOJISIOT MPOBOANUTH PAaOOTHI
[0 TUAPOM3OJSLMU J@Ke B YCJIOBUSAX IIOJHOTO OOBOJHEHHS W (WIbTpallMd BOABI dYepe3
orpaxniaronme KOHCTpYKIuH. OMHOW W3 TakWxX MEPCHEKTHUBHBIX TEXHOJIOTHHA THIAPOU3OISIIHH,
ABNSICTCA IPUMEHEHHE TEXHOJOTHUM MHBEKIMOHHONM TUAPOM3OJISLMU, KOTOpas IMO3BOJISIET
BBITIOJIHATE PA0OTHI MO THAPOU3OIISALUHU TOA3EMHBIX YacTell 3MaHUN M COOPYKEHHH B CIIOXKHBIX
YCIOBUAX WM OTBETCTBEHHBIX COOPYKEHUH, K KOTOPBIM OTHOCST MOTOJIKA MOJ3EMHBIX TOPIOBBIX
KOMILIEKCOB, TTAPKWHTOB, CKJIAJICKUX TIOMeIIeHui u T.i1. Kpome Toro, mpruMeHeHne HHBEKITMOHHON
THJIPOU30JISIIUM TIO3BOJSIET MPOBOJAMTH PEMOHT M TOJJIEpKaHHE B HAJUIeKAILEM COCTOSIHUU
aBTOZIOPOKHBIE, W  JKEIIE3HOJOPOKHBIE TOHHENH; BOJOIMPOBOJBI  OOJNBIIOTO  JHAMETPA;
KaHaJIM3allMOHHO-HACOCHBIE CTAHIMH; KaOeslbHble, KaHaJIU3allMOHHbIE, BOJONPOBOAHBIE U JIpYyTrHe
BBOJIBI B TIOJ3€MHOM KOHTYpE 3JaHWd W COOPYKEHHH KOHCTPYKIIMH METPOIOJIUTEHA;
MarucTpaibHble KaHAJU3AIMOHHBIE CTOKH; XOJOAHbIE M JAedOopMallMOHHBbIE IIBHI 3JaHUNA U
coopykeHuid. I WHBEKIMOHHOW W3OJSAIMU  WCIONB3YIOTCS  CIIEIHAIbHBIE  MaTepHalbl,
pasnuyaromumecss 1Mo CBOMM CBOMCTBaM, MX MOYKHO pa3/eiWTh Ha TPYMIbL: MOJIUYPETaHOBBIE
COCTaBBI, MAaTEPHAIIBI HA OCHOBE ITOKCUIHBIX CMOJI, MUKPOIIEMEHTHI, aKpHJIaTHBIE Te. BBenenne
STHX BeUIeCTB B (DYHJAMEHTBHI C MOMOIIBIO CIEHUAIBHOTO O0OPYIOBAaHUS IO3BOJIAET JOOUTHCA
YCTOWMUMBOW THUAPOM3OISINNA U OTCEKAeT BO3MOXKHOCTH (DMIIBTpPAIMU BOJBI B TMOJ3EMHOW YacTH
3nanus. [Ipu ycTpoiicTBe MHBEKIIMOHHON THAPOU3ONIALUHN BCET/Ia CIEAYeT YUUTHIBATh, UTO BBIOOP
HEOOXOJMMBIX MAaTepHUaloB IS TPOHM3BOJACTBA PaldOT JODKEH Oa3upoBaThCcs Ha pe3yibTaTax
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MO3TATHOTO MHOTO()aKTOpPHOTO aHajdu3a W, B CYIIHOCTH, SBISETCS IIPOIECCOM IIOMCKA
KOMIIPOMHCCA, OCHOBAaHHOT'O Ha UCIOJIb30BaHUH JOCTOBEPHON TEXHUUYECKOW HHPOPMALIUY.

Taxke BBICOKMMHU THAPOU3OJALMOHHBIMUA CBOHCTBaMHU 00J71a1al0T OCHTOHUTOBBIE MATHI.
BEeHTOHUTOBBIE MATHI - ATO F€OCUHTETUYECKHE THIPOU30JISALMOHHBIE MaTEPHAIIbl PYJIOHHOTO THIIA,
pa3zpaboTaHHBIE HAa OCHOBE MPUPOTHOW OEHTOHHUTOBOW TJIMHBI. BBICTPO TOTIOMIAIOT BiIATy H
HAJCKHO YACPXKHUBAIOT ee. Marepuan HCHoNb3yeTcs Ul TOPU30HTAIBHOM M BEPTHUKAIBHOU
TUIPOU30JISIUH MTOA3EMHBIX M 3ariayOJIEHHBIX YacTel 3/1aHUN U COOPYXKEHHH, a TaKKe B KaueCTBE
IPOTUBO(UIBTPALIMOHHBIX SKPAHOB - 3aLIUTHOIO CJIOS OT MONAJaHUs B MOYBY U IPYHTOBBIE BOJbI
3arps3HSIONIMX BEIIECTB. | TaBHOM COCTaBHOM 4acThbiO 3TOTO MaTepHala sBIseTcs OEHTOHUTOBAsS
rvHa.[ 5]

BeHTOHUTOBBIE MAThl COAEpPKAT PaHybl, KOTOPbIE MOIVIOIIAIOT BOJAY M YBEJIMYMBAIOTCS B
oobeme. Ilox naBneHuem cios Harpy3ku(IOuBbl, OETOHA WJIM Mycopa) BHYTpU MaTepHaja
o0Opa3zyeTrcs BOJOHENPOHHIIAEMBbIH OCHTOHUTOBBIA reib. EcCIM KOHCTPYKIMS TOBPEXICHA,
IUTACTUYHBIA Tellb 3aloyiHAeT Ae(eKThl M IpOoAoJIKAaeT 3alluIaTh (yHIAMEHT. DTO CBOWCTBO
OCHTOHHTA HA3bIBAECTCS CAMOBOCCTAHOBJIEHUEM. JTa YHUKAJIbHAsE OCOOCHHOCTh HE BCTPEYACTCS HU
B OJIHOM JIpYyrOM 'MAPOU30JIILIMOHHOM MaTepualle.

BeHTOHUTOBBIE MaThl HE YBEJIUYMBAIOTCS B TOJIIMHE, HE3aBUCUMO OT CTEIIEHU I'MIpaTalliu.
OT10 0o0ecrieynBaeTcs UIIONPOOMBHBIM KPEIUIEHUEM, KOTOPOE BBIIEPKUBAET HATrPY3KY M SBISACTCS
JoATrOBeYHBbIM. braromapss mpHpOIHBIM CBOHCTBaAM OCHTOHHUTOBOM TJIMHBI, €€ CIHOCOOHOCTH
NOTJIOIATh U YAEp)KUBATh BJIary HE OIpaHMYEHHA, M OHA COXPAaHUT CBOU CBOMCTBA IpPH JIIOOBIX
THJIPOTE€OJIOTUIECKUX TEMIIEPATYPHBIX YCIOBHAX B TEUCHHE BCETO CPOKA CIIYy>KOBI 00BEKTa. DTOT
CpOK MOeT aocturath 6ojee 100 Jer.

B 3akiouennu, cienyer OTMETHTb, YTO THAPOU3ONIAIIMOHHBIE Pa0OTHI ¢ IPUMEHEHHEM HOBBIX
TEXHOJIOTUI M MaTepualioB, KOHCTPYKTHBHBIE M BOJO3ALLUTHBIE MEPBHl OT COJIEBOM KOPPO3UU
Matepuaia GpynmaameHToB. Kak o0s3aTenbHas cOCTaBIAIONIAs CHCTEMHOIO TIOJX0/1a B TIOBBIIICHUN
JI0JTOBEYHOCTH 3JaHUs, COOpYXEeHMs TpeOyroT weneBoro M 3(dexkruBHoro BbIOOpa U
TEXHOJIOTUYHOCTH IPUMEHSIEMOI0 METOJa B JAHHBIX HH)KEHEPHO-T€OJOTMYECKHX YCIOBUSX, C
Y4ETOM 00bEMHO-TUIAHUPOBOYHOI'O M KOHCTPYKTUBHOTO PEILICHU.

Taxke mpu MpOeKTHPOBaHUU (PYHIAMEHTOB 3/1aHUM, COOPYKEHHH M KOHCTPYKLUHU CIEIyeT
paccMOTpeTh PeXUM MOA3EMHBIX BOJ U BBIOPAaTh Ha OCHOBE TEXHUKO-3KOHOMUYECKOIO CPaBHEHUS,
BapHaHT 3()(PEeKTUBHON APEHAXKHON CHUCTEMBI Ha CPOK, COM3MEPUMBIN CO CPOKOM CIIYyKOBI 3/1aHHUS,
COOPYKEHHMSI U JOJTOBEYHOCTH CTPOUTEIBHBIX MaTEpUAJIOB B JaHHON T'PYHTOBO-BOJHOM Cpelie.

[Iponomxenue uccieqoBaHuil U pa3pabOTOK B 3TOW 00jacTu OyAET UMETh Ba)KHOE 3HAUEHUE
JUI pa3BUTHUsl YCTOWYMBBIX W JOJTOBEYHBIX 37aHui. Hammyummii pe3ynbraT OKaXeT yder
BCEBO3MOXKHBIX (PaKTOPOB €IIe Ha 3Tale MPOEKTHPOBAHMs, B IPOTUBHOM cllyyae 3aTpaThl IO
O00BEKTY CTpOMTENbCTBA OYIyT ompeneneHHO Oosbiie. M Bce-Taku MpeaycMOTpeTh (GakTopbl, K
MpUMepy, TEXHOTEHHOIO0 XapakTepa Ha CTaJuM IPOEKTUPOBAHMS OBIBAET MHOINA CJIOKHO B
HEKOTOPBIX ClIydasiXx HEBO3MOXKHO. B cBi3M c 3TuM Ooppba 3a JOJTOBEYHOCTH MaTEpUAIOB
(yH1aMeHTa MOXET pa3BepHYThCA YK€ B EPHUOJ] SKCIUTyaTallUU 3/1aHUS.
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The purpose of this review is The choice of materials for the manufacture of a non-removable
void former is made on the basis of a comparison of the energy consumption for their production,
optimization of the shape, manufacturing technology and use of a non-removable void former, and
an analysis of calculations proving the effectiveness of this technology.

Void Formers are used to fill in empty areas beneath a ground concrete slab pour to reduce the
volume of concrete required whilst maintaining the overall strength of the slab. They are also used
to create void areas where conventional formed areas are not possible. They are not popular in
Kazakhstan and just starting couple of experimental projects in country.

On the issue of the construction of such slabs with void formers, the latest scientific articles
from the site scopus.com were reviewed.

The results of the review showed that these problems are still insufficiently developed and are
very poorly covered, including in the normative literature. And the use of this technology in our
climate and in domestic construction has not been studied anywhere.

In this regard, the best materials and forms of void formers and calculations for the
construction of this technology were analyzed and selected.

Overall analysis. In order to reduce the amount of concrete and self-weight of flat slabs,
plastic void formers are used in slabs. The most critical areas of flat slabs are slab—column junctions
and the zones where huge concentrated loads act. This area is more prone to punching shear failure.
The cross section of concrete in reinforced concrete slabs with plastic void formers is significantly
smaller, and hence the punching shear capacity of such junctions is insufficient. This article
discusses the results of an experimental and theoretical study that investigated the punching shear
capacity of reinforced concrete biaxial voided slabs. In order to increase the punching shear
capacity of flat slabs, shear reinforcement is provided between voids in the concrete ribs. Slabs with
void-forming inserts placed in the entire slab area, voided slabs with solid cross shapes and voided
slabs with solid heads were analyzed in this study. A method to calculate punching shear capacity
based on EC2 methodology has been proposed. The results obtained for the punching shear capacity
of the experimental slabs were verified with the EC2 methodology, and a method to calculate the
length of the punching shear perimeter has been proposed [1].

The numerous advantages of solid slabs, including adequate rigidity, appropriate fire
resistance, and sound insulation, have further extended the system’s applications. The main
disadvantage of this system is, however, its extreme weight, especially in long spans. Since concrete
is not involved in bearing in the tensile zone, its removal can lower the weight without affecting the
load bearing of the slab. In a number of systems, named biaxial voided slabs, ellipsoidal or
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