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CIIOCOBbI BETOHUPOBAHUSA U3 JIETKUX 3ATIOJIHUTEJIEHA
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AnHotamusi. C CBSI3W  TPYAHOCTHIO  TPOM3BOJACTBO  JOPOTOCTOSIINAX
3aITOJTHATEJICH , JaHHAs IIPOo0OJIeMa 3aCTaBIIsIeT HaC 00paMaThC K IPUMEHEHUIO HOBBIX
BHJIOB ITOPHUCTHIX 3aITOJIHATEICH HA MECTHOM CBIPHE M OTXOJI0B yIJICIOOBIYH B JICTKHX
OeToHAaX.

KiaroueBrble ¢JI0BA: MOPUCTHIX 3aMOTHUTEIIAX, KEPAM3HTOBOM I'PDABHH, OTXOJI0B
IIPOM3BOJICTB, CTCHOBBIC TTAHEIIH, IUIUTHI.

Pa3BuTHrEe COBPEMEHHOTO CTPOUTEILCTBA HAITPABIICHO IO IMyTH CHUYKEHUS MACChI
BO3BOJAUMBIX O0OBEKTOB, MMPOU3BOJICTBA U MPUMEHEHUS d(PPEKTUBHBIX CTPOUTEIbHBIX
MaTepUalioB K KOTOPBIM CJIETyET OTHECTH MOPHUCTHIE 3aMOJHUTENN U JIETKUE OETOHBI
Ha UX OCHOBE.

Hcnonp3oBanre Jerkux OETOHOB MO3BOJSET CHU3UTh MACCy KEJI€300€TOHHBIX
KOHCTpykiud  Ha  30-35%, yKpynmHUTH  SJIEMEHTBHI  3JaHUNM,  YIY4YIIUTh
TEIUIOTEXHUYECKUE U aKyCTHUECKHE M0KAa3aTelId, CHU3UTh TPAHCIOPTHO-MOHTAKHbBIE
pacxolbl M YMEHBIIUTh CTOMMOCTh CTPOMTENbCTBA. Tak, HampuUMeEp, 3amMeHa
Hapy)XHBIX CTE€H W3 KHUpIHUYa TaHEIsIMH U3 JIETKOro OeToHa Ha MOPHUCTHIX
3aMOJIHUTEISIX TO3BOJISIET YMEHBIIUTh UX Maccy B 6-7 pa3 U CHU3UTh MPUBEAEHHBIC
3arpathl Ha 15-20%1,2,3,4,5,6].

[IpousBoacTBo jerkux OeroHOB B lleHTpanbHON A3WHM, B TOM YHCIE W B
VY30ekucrane, 0a3upyeTcsi MPAKTUYECKU TOJILKO Ha KepaM3UTOBOM rpaBuu. OmHaxo,
CBIPBEBBIE PECYPCHI ISl IPOU3BOJCTBA KEPAM3UTOBOTO I'PaBUs BECbMA OTPAHUYEHBI U
HE MO3BOJISIOT B MTOJIHON Mepe 00€CTIeUnTh CTPOUTENHHYIO HHYCTPUIO HEOOXOAUMBIM
00bEMOM MOPUCTHIX 3AMOJHUTENEH U COOTBETCTBEHHO, JIETKMM OCTOHOM.

Jlns  pemieHus 3ToM  mpoOJieMbl  HEOOXOJAMMO  pa3BUBaTh  HAYYHO—
HCClieIoBaTeNIbCKue paboOThl HAMpaBJICHHBIE HAa HM3bICKAaHUWE 00Jiee JTOCTYIHBIX H
HIMPOKO PACHPOCTPAHEHHBIX CHIPHEBBIX MATEPUAIOB U OTXOJIOB MPOMBIIUICHHOCTH
JUTSI TIPOU3BOICTBA HCKYCCTBEHHBIX TTOPUCTHIX 3aMOTHUTEINICH U JIETKUX OETOHOB HA UX
OCHOBE, W3yUYCHHIO UX (UBHUKO—TEXHUYECKUX CBOWCTB, KOHCTPYKIIMOHHBIX
0COOEHHOCTEN, HAZIE)KHOCTH U JOJITOBEYHOCTH.

BakHpIM HampaBiieHHUEM TEXHUYECKOIO MPOrpecca B CTPOUTEIIbCTBE SIBIISIETCS
CHIKEHHME MacChl BO3BOJIMMBIX OOBEKTOB 3a CUET MPOU3BOJCTBA U MPUMEHEHUS
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3¢ (PEKTUBHBIX CTPOUTENILHBIX MATEPUAJIOB, K KOTOPBIM CJIEAYIOT OTHECTH MOPUCTHIC
3aMOJTHUTENH U JIETKUE OCTOHBI HA MX OCHOBE.

Ucnonb3oBanue JIeTKUX  OETOHOB TMO3BOJISIET CHHU3UTHh MAacCy W3ACIUN U
KOHCTpYKIUH 31anuii 10 35 %, pacxon cranu Ha 20 %, a uementa Ha 10 %. [Ipu sTom
YBEIIMUMBAIOTCS pa3Mepbl KOHCTPYKIMM M IIPOJIETHl 3JaHUA W COOPYKECHHH,
YIIYYIIAIOTCS TETUIOTEXHUYECKUE M aKyCTHUYECKHE XapaKTePUCTUKH, MOBBIIIACTCS
CONMPOTHUBISEMOCTh TUMHAMUYECKUM U CEHCMUYECKUM BO3JICUCTBUSIM.

B nocnennue necsatuneTus poBeieHo 00IbII0e KOJIMYECTBO UCCIEAOBAHUM 110
noA00py cocTaBa, pa3pabOTKE TEXHOJIOTUYECKUX IMapaMETPOB MOIYUYEHHUS, TEOPUH
MIPOYHOCTH, (PU3UKO-TEXHUYECKUX CBOWCTB W JIOJITOBEYHOCTH JIETKUX OETOHOB Ha
MOPUCTBIX  3amojHuTeNsx  [7,8,9,10,11,12]. Cpean d>THX  HWCCICIOBAHHMA
JOMUHHUPYIOILIEE MECTO 3aHUMAIOT PAOOTHI:

N.H.AxBepnoBa, A.A.ApakensnHa, I'.A.byxesuua, A.M.Baranora, I'.M.I'opuakosa,
IO.I1.T'opnoBa, B.I'./loxuka, 11.A.MBanoBa, C.M.Nuxosuya, 11.A.KopHena,
10.E.Kopnaunosuua, A.A.Kynpssuesa, }O./].Hammuesckoro, H.A.ITonosa,
N.E.IlytnseBa, b.I'.CkpamrtaeBa, M.3.CumonoBa, H.A.Cnusaka, S.II.IlTeliHa,
M.I1.Omun30Ha, A.lllopra, XK.I1.JIeBn, K.Bansna n apyrux.

Jns momydeHus: 3p(HEKTUBHBIX JIETKUX OETOHOB TPeOYIOTCS KaueCTBEHHBIC
MOPUCTHIE 3aMOTHUTENN. VI3BECTHO, YTO B HACTOSIIEE BPEMsI HAMOOIBIINI yIETbHBIHI
BeC B 00meM o00beMe NPOM3BOJCTBA HMCKYCCTBEHHBIX IMOPHUCTHIX 3arlOJHUTEICH
3anumaet kepamsurt (70-75 %) [6,7,8,9,10]. [l momydeHus: KepaM3uTa HEOOXOIUMBI
BBICOKOIUTACTUYHBIE W JIETKOBCIIYYMBaeMble  TJIMHBI-OCHTOHUT,  KAOJMH,
MOHMOPJUIMOHHT U JIPYTHE.

Opmnako, OTCYTCTBHE BBIIIEYKA3aHHBIX IJTMH BO MHOTHUX PETHOHAX HE MO3BOJISET
MoJIy4aTh HanboJIee paclpoCTPAHEHHBIN KepaM3uT.

3a mocnegHee BpeMs, KaK OTMEUalOT MHOTHE HCCIIeIO0BaTENM, MPOBOASTCS
Hay4yHble pPabOThl MO M3BICKAHWUIO BO3MOXKHOCTEW pa3pabOTKU  TMOPUCTHIX
3alOJIHUTENEN C TPUMEHEHHEM PAa3JIMYHbIX OTXOJOB MPOMU3BOJCTB M MECTHBIX
CBIPBEBBIX PECYPCOB (30JIbHBIN I'paBUM, arjoNOpPUT, KBAPLETOPUT, KaMIIOPUT U JIp.)
MO3BOJISIIOLIMX PACIIMPUTh HOMEHKJIATYpy MOPHUCTBIX 3alOJIHUTENEH, CHU3HUTH
CTOMMOCTD ChIPHEBBIX MAaTEPUAJIOB U 3aTPAThl YHEPTOPECYPCOB HA UX MPOU3BOACTBO.

B CHI' u B naibHeM 3apyOekbe HAKOIUIEH JOCTAaTOYHO OOJIBIIONW OIBIT
MPUMEHEHUSI KOHCTPYKIIMOHHBIX JIETKUX OCETOHOB Ha Pa3IMYHBIX MOPHUCTHIX
3anonHuTeNsIX . [Ipu 3TOM Hambonblnee pacnpoCTpaHEHUE TOIYUUIIU CICAYIONINE
BHJIbl U3/I€TIMN U KOHCTPYKIMK: CTEHOBBIC MAHEIH, IUIUTHI, IEPEKPHITUA U MOKPHITUN
a Takxke (epmbl, OaNKH, CBOJIBI U IPyTHE

B Hacrosiiee Bpemsi MOJy4eHUE BBICOKOMPOYHOTO KE€paM3UTa, KaK MPaBUIIO
[13,14,15,16,17,18,19,20]. cBs3aHO C MOBBIIICHHBIMH TPEOOBAHHUSIMH K CHIPBIO JIJISt
€ro M3TOTOBJICHUS UJIM U3BICKAHUEM HOBBIX CITIOCOOOB MOJYUYEHHS, KOTOPHIE 3a4acTyIO
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YCHIOXKHAIOT TCXHOJOI'MIO U HC BCCrJa 9KOHOMHNYCCKH OIIPpaBAAHBI. HOBTOMY, JaHHas

npobyieMa 3acTaBisieT Hac OOpamaTbCsi K MPUMEHEHHUIO HOBBIX BUIOB IMOPUCTHIX

3alOJIHUTEIC Ha MECTHOM CBIPh€ M OTXOJOB YIJENOOBIYM B JIETKHMX OETOHAaX.

C‘-II/ITaeM, 4TO IHIPUMCHCHHUC J3TOr0 3allOJHUTCIIA HUMCIOLICTO IMMPOYHOCTL IIPU

cnaBinuBaHuu B mwmHIpe 2,5-3,0 MIla, cpennroro HackmHYO MWIOTHOCTH 730-750

Kr/M3, TO3BOJIIONIETO II0JydyaTh JleTKue OeToHbl kinaccoB B10-B30, Bronne

MIpUeMJIeMbl U MOTYT OBITh IPUMEHEHBI B HAIllEH pecnyOJuKe.
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YCTOMYNUBOCTH K PACTPECKUBAHUIO KEJE30BETOHHBIX
KOHCTPYKIMM, BBINOJHEHHBIX B ECTECTBEHHOM CPEJIE

cmapuwuti npenedasamenv M Ymapoe

npenedasamenv b.Illaponoe

Hamaneanckuii unoicenepro-cmpoumenvusiil UHCMuUmym,
npocnekm Hcnama Kapumosa, 12,

Hamanean, Y36exucman, 160103

AHHoTanusi. Pa3pabGoTaHbl METOAMKU TPOBEACHHS SKCIEPHUMEHTATbHBIX
MCCJIEIOBAaHUM U M3YYEeHBI XapaKTep HapacTaHus 1e(OPMaTUBHBIX CBOMCTB TSKEIOTO
O0eToHa B YCIOBHMSX CyXOro »apkoro kimmara. Ha oOcHOBaHMM TNpOBEIEHHBIX
WCCJIEIOBAHUI YCTAHOBJICHO: B YCJOBHUSX CYXOIO apKOro KiumaTra OT JEHCTBHS
TEMIIEPATYPbI U BIAXKHOCTU BO3/1yXa U3MEHSIOTCS J1e(hOpMaTUBHbIE CBOMCTBA OETOHA,
KOTOPBIE JOJKHBI YUUTHIBATHCS B pacyeTax.

KiroueBbie ciioBa: ne(OpMaTUBHOCTb, TPEIIMHOCTOMKOCTb, COJIHEYHAs
paauanus , ycajaka, TPeIIMHOOOpa30BaHKE, TEMIIEpAaTypHO—YCaJ0uHbIe 1epopManuu,
KECTKOCTb , PACKpPBITUE TPEIIUH ,BHELUECHTPEHHO-CKATHE,  KPATKOBPEMEHHOE
HarpyXeHue .

BBenenue. /anpHeiiniee pa3BuTre KaluTaaIbHOTO CTPOUTENHCTBA B PecyOnmke
VY30ekucraH mpenycMaTpuBaeT yBeJMYeHHE OOBEMOB MPOU3BOACTBA M MPUMEHEHHsI
COOPHOr0 M YacTUYHO MOHOJMUTHOro kene3o0eroHa. Kimmaruueckue ycinoBus
PecnyOnnku Y30€KuCTaH OTIMYAOTCS PE3KOM KOHTUHEHTAJIbHOCTHIO.

B neTHUI mepro TeMIEpaTypa Bo3ayxa MoxkeT npesbimarh +40° C, mpu sTom
OTHOCHUTENbHAS BIAXXHOCTh manaetr 10 10-15 % u Huxe. B Takux KIMMaTHYECKUX
YCIOBHSIX OT OPSMOrO  IONAJaHUsl COJMHEYHOM  pagualuyd  OBEPXHOCTb
JKENEe300€TOHHBIX M OETOHHBIX KOHCTpYKIMi Harpesaercs mo 70-80° C. IIpu stom
NOSIBJISIFOTCSL  3HAUMTENbHBIE JedopManuu  ycaikd O€TOHa, MNPUBOASIINE K
00pa30BaHUIO U PACKPHITUIO TPEIIUH HA MOBEPXHOCTH KEJIE300€TOHHBIX U OETOHHBIX
KOHCTPYKLIUH.

Konebanus TemmnepaTypsl ¥ BIQXHOCTH BO3AyXa B TEUEHUU CYTOK U CE30Ha IoJia
(Jteto u 3uMa) HEOJIATONPHUSTHO BIUSAIOT Ha (OPMUPOBAHUE CTPYKTYpPHl OETOHA.
NuTencuBHOEe 00€3BOKMBAaHME OETOHA TPH TOBBIIICHHOW TeMIIEpaType W HHU3KOU
OTHOCUTEJIbHOM BIAXKHOCTU CPEABI MPUBOAUT K CHHX)KEHUIO €0 MPOYHOCTU U MOIYJIS
YOPYrocTy. bonapmion CyTOYHBIM IEpenas TEMIIEPATYPhbl BbI3BIBAET HEPABHOMEPHOE
pacnpeneneHue TeMIepaTypHbIX HApsDKeHU 1o ceueHusM 6etona. [IpoextupoBanue
U CTPOUTENBCTBO KEJIE300ETOHHBIX KOHCTPYKIIUH JIJISi CyXOTro apKoro Kiumara 0e3
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yuera nedopmanuil, ycuiui, BbI3BaHHBIX U3MEHEHUEM MOBBIIIEHHON TeMIEpaTyphl U
MOHM)KCHHOW BIIAXXHOCTH TMPUBOAUT K paHHEMY OOpa30BaHUIO TPEHIMH B OETOHE,
4epe3MEPHOMY UX PACKPBITHIO, @ TAaKXKe K OOJbITUMU AehOpPMAITASIM KOHCTPYKITHH.

HeoOxoaumocTh ydeTa BO3CHCTBHS Ha 5Ke1e300€TOHHBIE KOHCTPYKIIUU CYyXOTr0O
KApPKOTro KJIMMara OTMEYaeTcs B pabdoTax MHOTMX HCCIIEI0BaTENCH. B
uccinenoBanusx A.®d. Munosanora, A.B. Hudonrtora, 3.A. Ma3zo /1,2/ oTmeuaercs,
YTO BO3JICUCTBUE TOBBIIICHHON TEeMIEpaTypbl BBI3bIBAET paHHEE O0Opa3oBaHUE
TPEIIMH, a TAK)KE CHUXKAET )KECTKOCTh M3rM0AEMbIX JKeJIe300€TOHHBIX 3JIEMEHTOB.

[IpoBeneHHBIE  DKCIEPUMEHTAJbHBIE  HCCIAEAOBAaHUS  MOKAa3ajld,  4YTO
AKCIUTyaTaIs KeJIe300€TOHHBIX KOHCTPYKITUI B YCIOBHSIX CyXOT0 ’KapKOTo KJIuMarta
MPUBOJUT K JIOMOJTHUTEILHOMY YBEIWYEHUIO IIUPUHBI PACKPBITUS HOPMAIbHBIX U
HAKJIOHHBIX TpemuH. [IlupuHa pacKphITHS TPEIIUH B M3THOAEMBIX KEIe300€TOHHBIX
AJIEMEHTaX B CYXOM J>KapKoM KIMMare okasaiuch B 1,2 pasza Oosblle, 4eM TpH
HOPMAJIbHBIX YCIOBUAX. ONBIT AKCIUTyaTallii PEOPUCTHIX IUTUT MOKPBHITHI B CYyXOM
XKApPKOM KJIMMATe€ IIOKa3bIBAET, YTO HE3AUIUMIICHHBIE OT COJIHEYHOW paaualvuu
KOHCTPYKIIMU UMEIOT paHHEE TPEIIMHOOOpa30BaHue.

PacuetHbie mporuObl MOKPHITUMA, OMIPEIETICHHBIE COTJIACHO HOPM OBLIA MEHBIIIE
onbITHBIX OT 20 10 40 % /6/.

C yBenuueHHEM TEMIIEPATYPHI JIEMEHTA U CHUYKEHHUEM BJIAKHOCTH HAPY>KHOTO
BO3/yXa YBEJIMYMBACTCS KPUBU3HA U IIHMPUHA PACKPBITHUA TPELIUH, CHUXKAETCS
KECTKOCTb KeJIe300€TOHHBIX 0anok /3/.

Heap uccaenoBaHuii : U3yYEHHE NPOYHOCTH HA CKATUE U PACTSHKCHUE,
TEMIIEPATypHO —BJIAKHOCTHBIX Je(pOopMaluiii yCTAaHOBJIICHUE WX BIMSIHHUS Ha
0o0pa3oBaHUsSI M PACKPBITUS TPEUIMH BHEIEHTPEHHO-CXKATBIX JKEJI€300€TOHHBIX
AJIEMEHTOB . PadOTAIOIIKX B YCIOBUAX CYXOTO KapKoro Kiumara

Pacuer ’xene300€TOHHBIX 3JIEMEHTOB MO OOpa30BaHUIO TPELIMH Ha YCHJIUA,
BbI3BAaHHBIC BO3JCHCTBHEM TEMIIEPATypbl, PEKOMEHAYETCS NPOU3BOJIUTH, KOrJa
TeMIiepaTypa OETOHa TO BBICOTE DJEMEHTAa MEXIY TpaHsSMU CEYCHHS OTINYACTCS
6osee uem Ha 30° C B aeMeHTaxX CTATHYECKU HEONPEAEIMMBIX KOHCTPYKLUI 1 GoJtee
yem Ha 50° C B ojeMeHTax CTaTUYECKH OIPENEIMMBIX KOHCTpYKIMU. Takue
TeMIepaTyphbl Majio BEPOSITHBI B YCIIOBUSX CYXOT'O KapKOro KjuMara.

[ToaToMy pacuer TemriepaTypHbIX aehopmaliuii skesie300€TOHHBIX AJIEMEHTOB B
YCJIOBHUSX CYXOI0 apKOro KJIMMaTa JIOMyCKAaeTCsl MPOU3BOJUTh Kak JiJii OCTOHHBIX
AJIEMEHTOB.

O0bekT W mpeaMeT HCCJIEI0BAHMA: OOBEKTOM JaHHOTO HAy4YHOTO
WCCJICIOBAHMS SIBIISIIOTCSI  TIPOYHOCTHBIE W JeOpPMATHBHBIE XapaKTEPUCTHUKU
BHEIICHTPEHHO CXKaThIX JKEJIE300€TOHHX D3JIEMEHTOB W3 TSKEJIEero OeToHa TOoJ
BO3/ICHCTBUEM CHUJIOBBIX (DAKTOPOB U HEOJATONPHUATHBIX BJIMSHUN YCIOBUM CyXOro
KAPKOTO KJIMMaTa
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Jnst u3yueHus pabOThl BHEIIEHTPEHHO-CHKATBIX KEJIe300€TOHHBIX 3JIEMEHTOB
ObUIM M3TOTOBJICHBI OIBITHBIE KOJIOHHBI MPSIMOYTOJIBHOTO ceueHus pazmepamu 16*30
CM, KOTOpBIE UMEJIA KOHCOJIH.

Bce K0JIOHHBI UMENN CUMMETPUYHOE apMUPOBAHUE U3 4 CTEPIKHEN THAMETPOM
14 mm kmacca A-lll. JInsa 3amepa aedopmanmii 6eTona Ha 6a3e 250 MM 1O BBICOTE
AJIEMEHTOB YCTAHABIIMBAIUCH IITHIPU AUaMeTpoM 6 MM U JumHOU S0MM. OOpasiisi
U3TOTABISUIUCh B Tpex cepusix. OOpasubl  NEpBOM CEpUU  HAXOJIWIIUCH O]
BO3JICMICTBUEM TIPSIMON COJIHEYHOW paaualvu Jisl ONpPENENICHHUS]  U3MEHEHUS
TEMITIEPATYPHI 10 CEUCHUIO IEMEHTA. [[J1 onpeieIeHusl BIUSIHUS PSIMOM COJIHEUHOM
paavalMi OJIHA YacTh OIBITHBIX KOJIOHH YCTaHaBIMBAJIUCh Ha MOJUTroHe. Yacthb
00pa3IoB BTOPOIl cepuM ObLIM 3allMIICHBbI OT MPSMOW COJTHEYHOW paauanuu. ITu
o0Opa3lbl HAXOAWINCh B YCJIOBHSX Liexa. Jpyrasg yacTe oOpa3loB HAXOAWJIACH IMOJ
BO3JICIICTBUEM NPSIMOI COJIHEUHOW paJuallid Ha OTKPBITOM BO3/IyX€E

Bce kon0HHBI 2 cepur HAXOIUIIUCh B IIEXY U HA MOJIMTOHE B HEHATPYKEHHOM
cocrossauu 40-41 cyTku najisi TOro, 4TOOBI OMPENETUTh TEMIEPAaTypPHO-YyCaJI0YHbIC
nedopManuu keye300€TOHHBIX KOJOHH. KOJMOHHBI MCHBITHIBAIMCHL B Bo3pacTte 40
CYTOK KpPaTKOBPEMEHHOW BHEIEHTpPeHHO cxkaToul cuiiod. Kononnsw! Il cepuu Obuin
3arpy’KeHbI JJINTEILHO-IeHCTBYIOmeH Harpy3koi 0,8 Nere 0,5Np HaxoauanCh Ha
OTKPBITOM BO3AyXxe B TedyeHun 1 roma , a 3areM ObLIM Ppa3pylIeHBbI
KPAaTKOBPEMEHHON Harpy3koM /Uil TOr0 , 4YTOObI ONpeleIUTh KAK BJIHAET
NPSAMAas COJTHEYHAs1 PAAMALMs HA MPOYHOCTH M TPEHIHHOCTOMKOCTb KOJIOHH.

J171st TOTO, 4TOOBI YCTAHOBUTD BIUSHUE HAIPABJICHHON COJIHEYHOU pajraiiiy Ha
HarpeB OETOHA, KOJIOHHBI PACTIONATAIMCh TaK, YTOOBI B OJTHUX KOJIOHHAX PAaCTSIHYTas
30Ha, B JPYrMX KOJOHHAX C)KaTas 30Ha M OOKOBas MOBEPXHOCTH MOJBEPTalvCh Obl
HauOOJIbIIEMY €€ BO3JICUCTBUIO.

KoJIOHHBI  WCHBITHIBAIUCH C  JBYMS OKCIEHTPUCUTETAMH  IPUIOKECHUS
MPOJIOJIbHOW  CUJIbI, 4YTOOBI ONpPENENUTh KakK BIMSIET Ha pabOTy KOJIOHHBI
AKCIEHTPUCUTET MPUII0KEHUS HATPY3KU B YCIOBUIX CYXOro KapKoro kiumara. OauH
HKCLUEHTPUCUTET OJIN30K K sipoBoMy e= 0,5y u apyroit e= y, rie y -pacCTOsHUE OT
HEUTPaJIBbHOM OCH 10 MAKCUMAJbHO CKaTou rpanu. [Ipu ucnsITaHUAX NPOU3BOINUIIOCH
HaOJI0/ICHUE 3a TOSIBICHUEM U packpbiTueMm TpeniuH. [lluprHa packpbiTus TpeluH
u3Mepsiiiacb MUKpockornom MBIT-2.

Pe3yabTaThl: B HeHarpyXeHHBIX KOJIOHHAX HAXOSAIIUXCS 10 BO3JACHCTBUEM
COJIHEUHOW paavaliud B TEUCHHH 12 MecsIeB , TpEeHMHbI HE MOSBISUIUCH. [lpu
KPaTKOBPEMEHHOM HAarpyXEHUU ITHX KOJIOHH TPEIIMHBI 00pa30BaIUCh MPU HATPy3Ke
52,9 - 53.6 kH. ITOT MOMEHT 00pa30BaHUsl TPENIUH ObLJI MEHbIIE , YeM s
KOJIOHH , HAXOASIIUXCS NP NMOCTOAHHOM pexxuMe B cpeaneM Ha 19%.

B K0J1I0HHAX NMOABEPrHYTHIX JAJIUTEJIbHOMY HATPYKEHUIO M0 HATPY3KOil
N= 0,8 Ncrc B Teuenme 12 mecsimeB NOX COTHEYHOH pagmaumeii u npu
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NMOCTOSHHOM peXHMe , TPeIIUHbl He mosiBW/INCh. IIpu MX KpaTrkoBpeMeHHOM
HATPY’KEHUM MOMEHT 00pa30BaHUsl TPEIMH cocTaBMI 55,6 kH, 4To Ha 6 %
MeHbIlle , 4YeM JJi1 HeHarpyKeHHbIX KOJIOHH B Bo3pacre 12 Mecsies.
ConocrapJisisi MOMEHTHI 00pa30BaHUS TPEUIUH MOKHO KOHCTATUPOBATD , YTO IJIA
KOJIOHH , HAXOJASIIUXCH TMOJ BO3AEHCTBHEM COJHEYHOW Ppaguanum 3ITOT
noxkasarejb Ha 22% MeHbIIIE , YeM B KOJIOHHAX, HAXOASIIUXCH NMPH MOCTOAHHOM
pexume.

Ilox Bo3aeiicTBHEM AJMTENbHON Harpy3sku 0,8 Nere nepBble TPEIIUHbI
NMOSIBUJIMChL HA HarpeBaeMoil MOBEPXHOCTHM  4Yepe3 56 Ccyrok oT Hayaja
Ha0/0deHusl (C HACTYIUIEHHEM MAKCHMMAJIbHOW TeMIeparypbl B HI0JE) B
KOJIOHHE , HAXOAALIelicsl Mo/ BO3/eiicTBHEM COJIHEYHON paguanuu u 4depes 71
CYTOK TPellMHbI NOSIBUJINCH B KOJIOHHE , IOJIBEPTHYTOH K JeiiCTBUIO COJTHEYHOM
paauanyu CKaToi rpaHbIo.

IIpu ompeneneHuM yCagoOYHbIX HANPSKEHUN B KOJIOHHE YYUTHIBACTCH
MaclITa0HbIH (GaKTOp, KpOMe TOr0 B KOJOHHAX , MOMHMO YCAaJOYHBIX
negopManii BOSHNKAKOT HANPSKEHUS PACTAKEHUSI B 0eTOHE 32 cUeT Pa3HHMUbI
ko3punHeHTa TeMIEPATYPHOr0 pacmiupeHuss O0eTOHA W TeMIlepaTypHOil
negopmanuu 0eToHa

OTo BbI3BIBACT J00AaBOYHOE AePOPMALMHU PACTSHKEHHS OETOHA, KOTOpBIE
CIIOCOOCTBYIOT PAaHHEMY IOSBJICHUIO TPEIIUH.

Pacuer :Kejie300eTOHHOIO 3JIeMEHTa MO O0OpPa30BaHUI0  TPELINUH,
HOPMAJIBHBIX K €ro MNpoA0JbHOI OCH, OT OJHOBPEMEHHOr0 BO3/[€iCTBUA
HATPY3KH, TeMIEPATYPbl M YCAaJAKH OeTOHAa B YCJOBHUSIX KAPKOr0 KJIMMATA

npousBoaaT no CHull 2.03,01-96. npunumaemsbie ycuJjius Merc PaBHbIM
T,

NcTrzc (6o —2) = Mre = (Rbt,ser “Yit — Ocs) * Wpl (1)

R bt.ser- COIIPOTUBJCHUEC PACTH)KCHUIO TIPHHHUMAEMOC€ II0 OIbBITHBIM
AAHHBIM

W

Pl- yHpyromiacTH4eeKui MOMEHT CONPOTHUBJICHHMS KeJI1e300eTOHHOI0
CeYeHHUs] MO PACTSAHYTOW 30He B MNPEANOJIOKEHUH, YTO NPOAOJbHAS CHJIA
OTCYTCTBYET.

Yt~ KOOPPUIMEHT yciioBUs paboThl OETOHA Ha PACTSHKEHHE.

3HaueHus Rbt,SET' | Eb AJIA 0eToHA NPUHUMAJIHUCH 110 ONIBITHBIM JAHHBIM C
yueToM K03 (UUHEHTOB V¥ p B 3aBUCUMOCTHU OT YCIIOBUSI XpaHEHUS W TBEPACHUS
OcToHa.
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Abstract. New modern programs devel oped for modern construction directions
play ahuge rolein improving the knowledge and skills of construction engineers.
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efficiency.

At the present time, when reforms in the field of education are being
implemented step by step in our country, based on the requirements of the national
personnel training program, there is a need to implement the existing conclusions and
recommendations on increasing the effectiveness of education. Decree PF-6108 "On
measures to develop the fields of education and science in the period of new
development of Uzbekistan" signed by our President on November 6, 2020 also states
"A new initiative for the development of the country and training new generation
personnel who are able to come up with ideas and implement them, with high
intellectual and spiritua potential, to form the necessary skills and knowledge for
graduates of educational organizations to become modern professionals’ in this field
defined as one of the main directions[1,2,3,4].

It serves as an urgent task in the training of civil engineers, as well as in other
fields. For this, it is necessary to use educational methods effectively and rationally in
the teaching process, and to improve the knowledge of civil engineers by finding and
applying new methods. Therefore, the main urgent issue in the field of construction
today is to equip civil engineers with new knowledge with new innovative computer
programs. Teaching the Auto Cad program to young students during the training of
construction engineers allows them to develop construction drawing skills. Because
the role of computer technologiesin training construction engineers and directing them
to professions is very important. That is why it is an important factor to improve the
guality and efficiency of education and training in order to train qualified mature
engineers.

Educating young people, providing them with education, raising them as worthy
personnel for the future has always been one of the most important tasks of every
country. If we say that such matters are constantly in the center of attention of our
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country's leaders, we are telling the truth. The Strategy of Actions on the five priority
directions of the development of the Republic of Uzbekistan, adopted under the direct
initiative and leadership of the President of the Republic of Uzbekistan Sh.M.
Mirziyoyev, has started a new stage of development in our republic. The practical
results of this process are evident today in all spheres of our life, most importantly, in
the thinking, aspirations and actions of our people. Special attentionis paid to theissue
of improving the education system, which is one of the priority directions of the
development of the social sphere, the fourth of the action strategy.

In the meetings and talks of the head of our state during his visit to each region,
the issues of raising a mature generation and living a healthy lifestyle of young people
are considered as an urgent issue on the agenda. As the President stated: "If we do not
give our children proper upbringing, if we do not keep an eye on their behavior and
mood every day, every minute, if we do not teach them science and technology, if we
do not find a decent job, then we will lose this deposit.” "It's not a matter of eating."

Fundamental changes taking place in al spheres of society require the need to
search for and use effective technologies for the training of highly qualified personndl.
The success in economic development of the country is inextricably linked with the
guality of engineering personnel training for various purposes. In such conditions, the
formation of specialists as creative individuals in professional and other fields of
activity is the main task. The skills of engineers are characterized by the ability to
creatively solve the problems of creating new equipment, developing modern high
technologies, optimizing the production and operation of technical objects.

In our country, these needs are strengthened by a number of circumstances. A set of
problems related to training people to use their mental and professiona abilities in
rapidly changing conditionsis defined. The process of transformation of the traditional
mechanisms of society development expands the range of issues related to the change
in emphasis on priority tasks in the social, cultural, practica policy of the state.
Depending on these situations, the quality of education isin the center of attention of
leading pedagogues-scientists and the whole society.

The situation that has arisen in many ways has set new requirements for the training of
highly qualified and competent specialists for architecture, construction, production
technology, and other fields. Scientific justification of the integrity of the higher
education system is required, optimization of various forms of organization of the
educational process, development of criteria for evaluating the professional
competence of future specialistsisincreasing inimportance. Changing society, modern
trends of economic development put forward new requirements for the field of
professional qualities of a speciaist. The transformation of the technologies of
educational activities with the methods of organizing educational activities, which
depends on the changes in the forms and technologies of the teaching process, the
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criteria for evauating the quality of the training of civil engineers, provides wide
opportunities for the activities of pedagogues-researchers and the future in our country
forms a step-by-step implementation of the approach accepted in world practice to the
professional competence of construction engineers. In the course of training, it is
intended to direct studentsto the thingsthat unite and organize the basis of professional
competence of future construction engineers. Such an order of the society required
conducting pedagogical research to determine the main changes in the development of
professional competence of future construction engineers during the period of study at
a higher educational institution. General engineering training at a higher educational
institution helps to solve these problems.

The issues of professional training of future construction engineers in the higher
education system were studied by scientists such as U.N. Nishonaliyev, A.A.
Abdugadirov, A.R. Khodzhaboyev, R. Khasanov, N. Saidakhmedov, Q.O. Tolipov,
S.S. Bulatov.

Optimizing teaching practices to the problems of developing creative thinking
during schizophrenic preparation G.A. Ivashenko, D.V. Matvev, |.A. Roitman, S.A.
Frolova, N.F. The works of Chetverukhin, A.A. Chekmarev, V.I. Yakunin and others
are dedicated.

But drawing is geometry; the problems of learning engineering graphics, design
basics, engineering and computer graphics and other geometric-graphic sciences are
not sufficiently analyzed in connection with teaching general subjects, taking into
account the characteristics of future professional activities. It should be noted that the
guantitative and qualitative criteria for assessing the level of professional competence
at the stage of mastering the graphic sciences, which include the organizational,
pedagogical, methodological and technological foundations of the educational process,
have not yet been devel oped.

The above thoughts encourage us to theoretically justify and experimentally
verify the effectiveness of the system of general engineering-graphic training of
students of higher educationa institutions, which is especialy relevant in the
conditions of high demand for the quality of professional competence of future civil
engineer training.

The generalization of the practica experience of graphic preparation of
construction engineers and the analysis of scientific and methodical works made it
possible to identify the following shortcomings and contradictions in the process of
graphic preparation of highly qualified future speciaists.

- there is no comprehensive methodol ogical theory of formation of professional skills
in the field of education of construction engineers and production technologies;

- the use of computer technologies to ensure a high level of use of graphic knowledge
in course work and graduation work is still low;
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- graphic preparation problems are not analyzed in the process of adapting young

construction engineers to practical, design and production activities.

The quality of graphic preparation is the most important feature of the level of
professional competence of future construction engineers during their studies at a
higher educational institution. This requiresthe creation of pedagogical conditions that
can ensure the effectiveness of students' graphic activities, taking into account modern
students.

The development of new scientifically based forms of professional competence
improvement in the process of teaching the science of architecture and design
fundamentals in the higher education system based on the direction of construction is
based on the analysis of the goals, structure and dependencies of the educationa
system.
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METHODS OF TEACHING GENERAL PROFESSIONAL SUBJECTS
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Abstract: As the object of pedagogy in the field of education is the growing
young generation, it is shown that pedagogy greatly helps in mastering students.
K eywor ds. Pedagogy, methodol ogy, defectology, social, education.

The rapid development of ethnography, folk pedagogy, science and technology
in the system of connection of pedagogy with other sciences, the growth of knowledge
in different directions is the reason for the division of science into different branches.
In the science of pedagogy, which was separated from philosophy in the recent past,
the process of division into many branchesisclearly visible. Some branches are formed
as an independent science. For example, school pedagogy, preschool education
pedagogy. Some of them are now being formed as a science. Adult pedagogy, high
school pedagogy are among them.[1]

Modern pedagogy is a multidisciplinary science, first of all, it is connected with
the history of pedagogy in terms of the fact that education is a socia phenomenon.
Speciad pedagogy (surdo pedagogy, typhlopedagogy, oligophreno pedagogy) is a
branch of pedagogy that is involved in raising children with physical disabilities and
preparing them for life. Pedagogical science branches also include methodology, a
science that studies the laws of teaching subjects. At the same time, the science of
pedagogy cannot devel op inisolation from other sciences. Since the object of pedagogy
inthefield of education isthe growing young generation, pedagogy is related to human
sciences.

As a product of biological evolution, man is the object of study of biological
sciences. Therefore, these subjects are included in the curriculum among the subjects
that pedagogues should study. Philosophy is the methodological basis of the science of
pedagogy. Because the goal of education is to form a scientific outlook; team and
individual problems and so on that unite the two disciplines. Economic and, in
particular, the economy of public education, which is a part of it, is connected with
pedagogy. [2] Because according to the results of economists researches, the high
efficiency of production depends on the high level of development of general
education. Pedagogy takes into account the child's age and individual (psychological)
characteristics. Therefore, for pedagogy, information about child characteristics of
pedagogical psychology and the laws of mental processes that take place in them is
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important.

Accordingly, the relationship between pedagogy and psychology has become
traditional. In the future, it is planned to connect pedagogy with cybernetics (a science
that studies the control of important dynamic systems). This situation can be seen in
the example of programmed education, the experience of using the general ideas of
cybernetics in education. The development of pedagogic science created the system of
pedagogic sciences. These are: General pedagogy, Specia pedagogy, Methodol ogy,
History of pedagogy, Higher education pedagogy, Comparative pedagogy, Socia
pedagogy, Military pedagogy. Ethnography and folk pedagogy have a specia placein
the system of connection of pedagogy with other disciplines.[3] Pedagogy does not
readily use information from other intermediate subjects. This information will be put
into practice in accordance with the purpose after passing the selection from the
pedagogical point of view.

SCIENTIFIC-RESEARCH METHOD OF PEDAGOGY Pedagogy hasits own
research object and research methods. Scientific research, like all other sciences, isa
part of pedagogy
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KOMPOZISION MATERIALLAR QO’LLASHNING SAMARADORLIGI

dots. | . Axmedov

stajyor o’ qituvchi J.Nuritdinov
Namangan muhandiglik qurilish instituti
L. A.Karimov ko’chasi 12-uy

Annotatsiya. Ushbu maqolada kompozitsion materiallar tushunchasiga ta‘rif,
kompozitsion qurilish materialari hagida malumot, kompozitsion materiallari
tayyorlashning zamonaviy texnologiyalari xususida so‘z yuritilgan.

Kalit so’zlar:, texnologiya, disperslik, granulometrik, kimyo, plastifikatorlar.

Qurilish sohasining ilmiy-texnik taraqqiyoti turli magsadlarga mo‘ljallangan,
turli kompleks xosslarga ega yangi va samarali qurilish materiallaridan foydalanishni
tagazo etadi. Uzoq davr mobaynida asosiy qurilish materiallari bo‘lib yog‘och, sopol,
po‘lat, beton va temir - beton xizmat gilgan. Qurilish industriyasi va ilmiy-texnik
taragqiyotning rivojlanishi natijasida XX asrning ikkinchi yarmidan yangi -
kompozitsion materiallar qurilish amaliyotiga joriy etila boshlandi. Hozirgi vagtda
ko‘pgina sanoat, fugaro va turar-joy komplekslarini qurishni bunday materiallardan
foydalanmay turib barpo etib bo‘lmaydi.Respublikamizda qurilish materiallari va
buyumlarini ishlab chiqarish tarmog‘ida islohotlarni chuqurlashtirish va ularni
rivojlantirish, qurilish materiallari, buyumlari va konstruksiyalari turini hamda ularni
ishlab chigaruvchi korxonalar sonini ko‘paytirish borasida muayyan ijobiy natijalarga
erishilmogda. Shu o‘rinda biz, kompozitsion materiallar tushunchasiga to‘xtalib
o‘tmoqchimiz. Kompozitsion materiallar - o‘zaro uncha ta’sirlashmaydigan, kimyoviy
jihatdan har xil bo‘lmagan komponent (aralashma) larning hajmiy birikishidan hosil
bo‘ladigan va komponentlar bir-biridan aniq chegara bilan gralib turadigan
materiallar. Har gaysi komponentning eng yaxshi xossalari (mustahkamligi, yeyilishga
chidamliligi va boshqgalar)ni o‘zida mujassamlashtirganligi uchun kompozitsion
materiallar ularning hech biriga xos bo‘lmagan ko‘rsatkichlar bilan ifodalanadi.
Odatda, kompozitsion materiallar plastik (metall yoki nemetall — anorganik yoki
organik) asos yoki matritsa hamda qo‘shilmalar,metall kukunlari, tolalar, ipsimon
kristallar, yupa payraha, gazlama va boshqgalardan iborat bo‘ladi. = Kompozitsion
materiallar turlari: tolali (tolalar yoki ipsimon kristallar bilan mustahkamlangan);
dispersion-zichlangan (dispers zarralar bilan mustahkamlangan) va gatlamli (turli xil
materialarni presslab yoki prokatlab olingan). Kompozitson materiallar
tayyorlashning muhim texnologik usullariga to‘xtalib o‘tsak, ular quyidagilar:
armaturalovchi  (mustahkamlovchi) tolalarga matritsa materiali  shimdirish;
mustahkamlagich va matritsa lentalariga press-golipda shakl berish; komponentlarni
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sovuglayin presslab, keyin qovushtirish; mustahkamlagichga matritsani purkab, keyin
qisish; komponentlarning ko‘p gatlamli lentalarini diffuziya usulida payvandlash;
armaturalovchi  elementlarni matritsa bilan birga prokatkalash va hokazolar.
Kompozitson materiallar aviatsiya, kosmonavtika, raketasozlik, avtomobil sanoati,
mashinasozlik, kon-ruda sanoati, qurilish, kimyo sanoati, to‘qimachilik, qgishloq
xo‘jaligi, uyro‘zg‘or texnikasi, radiotexnika, energetika, quvur ishlab chigarishda va
boshqa tarmogqlarda qo‘llaniladi.Kompozitsion materiallar ishlab chiqarishni
rivojlantirishning asosiy yo‘nalishlaridan biri qurilishni qisqa muddatlarda olib borish
imkoniyatini beradigan, qurilmalarning vaznini kamaytiradigan, qurilishning sifatini
oshiradigan va tannnarxini pasaytiradigan samarador materiallar va buyumlar ishlab
chigarish deb belgilandi. Misol tariqasida har xil qurilish materiallaridan tayyorlangan
devorning galinligi va 1m2 yuzasining massasini solishtirib ko‘rish mumkin.Bu
o‘rinda beton va yig‘ma temir-beton buyumlarni ishlatish ham katta ahamiyatga ega.
Temir-beton buyumlar va qurilmalarning samaradorligi mehnat unumdorligini
oshirish, qurilish muddatini gisgartirish imkoniyatini beradi. Shuning uchun temir-
beton buyumlar, shu jumladan oldindan zo‘rigtirilgan qurilmalar ishlab chiqarish
rivojlanmoqda. Y engil metall konstruksiyalarini ishlatish-texnikaviy progress yo‘lida
katta gadamdir. Bunda qurilish muddatini 15-20% gisgartirish, mehnat unumdorligini
20-25% oshirish, transport hargjatlarini ancha kamaytirish mumkin. Aynigsa
ayuminiydan tayyorlangan qurilmalar sanoat va fugaro qurilishlarida keng
ishlatilmoqda. Qurilishda yelimlangan yog‘och konstruksiyalar va asbestsement
buyumlarni ishlatish ham katta foyda keltiradi. Bunday binoning massasini 4-5 marta,
mehnat sarfini 40-45% kamaytirish mumkin. Kompozitsion qurilish materialari
sanoatida kam energiya sarflanadigan texnologiyalarga ko‘proq ahamiyat berilmoqda.
Masaan, quruq usulda portlandsement ishlab chigarish rivojlanmokda, chunki bu
usulda portland sement ishlab chigarishda boshga usullarga nisbatan 1,5-2 marta kam
elektr energiyas sarflanadi. Atrof-muhitni muhofaza qilish va yoqilg‘i energiyasini
tgjash magsadida chigindi asosida qurilish materiallari ishlab chigarish keng joriy
etilmoqda. Sanoat chigindilari: metallurgiya shlaklari, kul, issiglik elektrostansiyalari
chigindilari, fosfor shlaklari, marmar, granit kabi toshlarni gayta ishlash
korxonalarining chigindilari vaboshqgalar qurilish materiallari ishlab chigarishda katta
xomashyo bazasi hisoblanadi. Bular bog‘lovchi materiallar olishda, betonl ar uchun
yengil to‘ldiruvchilar sifatida, issiqlik izolyatsiyasi, sopol buyumlari uchun xom
ashyoga qo‘shimchalar sifatida ishlatiladi. Issiglik energiyasi sarfini kamaytirish
magsadida bino va qurilmalardaissiglik izolyatsiyasi materiallari keng ishlatilmoqgda.
Polimer qurilish materialari va buyumlarini ishlab chigarish jadal rivojlanmoqgda.
Shuningdek yengil konstruksiyalar, pol va sanitar -texnik jihozlar uchun polimer
materiallar, plastmassa quvurlar, issiqlik izolyatsiya materiallari, lokbo‘yoq va boshqa
uzog muddatga chidamli polimer materidlar qurilishda yaxshi samara
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bermogda.Kompozitsion qurilish materiallari ishlab chigarishni rivojlantirish uchun
davlatimizda katta xomashyo zahiralari mavjud. Qazilma boyliklar va xomashyo
mahsulotlarining ko‘pligi qurilishni rivojlantirish uchun keng imkoniyatlar ochib
beradi. Shu bilan birga kompozitsion qurilish materiallari ishlab chigarishda sanoat
chigindilarini keng ishlatish ham asosly vazifalardan biri hisoblanadi. Masalan,
metalurgiya sanoati chiqindisi bo‘lgan shlaklardan qurilish materiallari sanoatida har
xil zich, g‘ovak va tolasimon tuzilishli materiallar olinadi. Sanoat chiqindilarini
ishlatish qurilish materiallari uchun xomashyo bazasini kengaytirish bilan birga,
chigindilar egallab turgan ko‘pgina erlarni bo‘shatish atrof muhitni tozalash
imkoniyatini ham beradi.Kompozitsion qurilish materialari ishlab chigarishni
rivojlantirish borasida asosiy vazifalardan biri mahalliy xomashyoni ko‘proq ishlatish
va undan olinadigan mahsulotni sifatini oshirishdir. Misol uchun mahalliy xomashyo
bo‘lgan ohak va qum asosida silikat betonlar, mahalliy gil tuproglar asosida har xil
sopol ashyolar olish katta igtisodiy samaralar beradi. Kompozitsion materiallarning
polistruktura nazariyasiga muvofiq aralashmaarni tayyorlashning alohida
texnologiyasidan foydalanish zarur, ya’ni: bog‘lovchi (minera yoki polimer) o‘z
texnologiyasi bo‘yicha alohida tayyorlanadi, keyin esa to‘ldirgich va armaturalovchi
elementlar bilan qo‘shiladi. Tayyorlashning bunday texnologiyasi material
yoki buyum tayyorlash vaqti va xargatlarini kamaytirib, aralashma yoki
qorishmalarning bir xilligini ta’minlaydi. Kompozitsion materialari tayyorlashning
zamonaviy texnologiyalari quyidagi asosiy prinsiplarga tayanadi:

1. Bog‘lovchi modda sarfini qisqartirish va kompozitlarning fizikaviymexanik,
texnologik va ekspluatatson xossalarini yaxshilash magsadida, bog‘lovchini
tayyorlash davrida kimyoviy qo‘shimchalardan (modifikatorlar, plastifikatorlar, sirt-
faol moddalardan) keng foydalanish;

2. Talab etiladigan disperdik, granulometrik tarkib va fizik-kimyoviy faol mayda
kukun to‘ldirgichlardan foydalanish;

3. Kukun va yirik to‘ldirgichlarni fizikaviy va kimyoviy usullar bilan faollashtirish; 4.
Kompozitlarni xossalarini yaxshilash uchun binar kukun to‘ldirgichlardan foydalanish;
5. Mustahkamlovchi qo‘shimchalar sifatida armaturalovchi tolalardan foydalanish; 6.
Kompozitlarnining vazifasidan kelib chigqan xolda ularni optimal to‘ldirish;

7. Mikro- va makrodarajada struktura hosil bo‘lishini ta’minlashni hisobga olgan xolda
gorishmalarni tayyorlash texnologik rejimini — gorishmani aralashtirish, issiglik ishlovi
berish, zichlash va boshqalarni tayinlash. XX asr oxirlarida ko‘plab turli asosli
kompozitsion qurilish materiallarining yaratilishi, ularni turli belgilari bo‘yicha
tizimlashtirish va klassifikatsiyalashni talab etadi. Xulosa o‘rnidashuni aytish kerakki,
kimyo sanoatining rivojlanishi natijasida yangi kompozitson materiallar —
polimerbetonlarni yaratish imkoni bo‘ldi. Bu materiallarda bog‘lovchi sifatida mineral
bog‘lovchilar asosidagi an’anaviy betonlarga nisbatan bir qancha xossalarni yaxshilash
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imkonini beruvchi turli sintetik smolalardan foydalaniladi. Shuni ta’kidlash lozimki

bunday materiallardan foydalanish sohalari, ularning tannarxining yuqoriligi hisobiga

ulardan foydal anishni texnik-iqtisodiy asoslashdan kelib chiggan holda aniglanadii.
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OBECHEYEHUE SHEPTO3®®EKTUBHOCTHU HOBBIX 3JAHUI

ooy.Axmeooe Hcnomoex

npog. b.Puzaes

cmapuwuti npenedasamenv M Ymapoe

npenedasamenv b.Illaponoe

Hamaneanckuii unoicenepro-cmpoumenvusiil UHCMuUmym,
npocnekm Hcnama Kapumosa, 12,

Hamanean, Y36exucman, 160103

AnHoTamusi B 9Toil crathe paccmaTpuBaeTcs pa3paboTka W BHEIpPEHUE
HAay49HO 00OOCHOBAHHOW MPOCKTHPOBAHUS U CTPOUTEIIBCTBA, & TAKKE DKCIUTyaTaIluu
3IaHU U COOPY>KCHH, HANpPaBJICHHONW Ha TMOBBINICHHUE SHEPTOA(H(PEKTUBHOCTH b
CTPOSIIIUXCS 3aHUN

Knrwoueswvie cnosa: Tpewunocmouxocms, TepMonapa, COJHEYHAs paaualus
TeMIrepaTypHO-ycajounble AedopMmanuu, Kodpuyuenmsvl  yciosus  pabomoi,
NPOYHOCMb, NIIUTENIbHASI HArPY>KEHUS, TOCTOSHHBIN PEKUM, BHELICHTPEHHO-CXKAThIN
&KEJIEe300€TOHHBIN BJIEMEHT, YNpPY20-NAACMUYECKOe COCMOosHUe, YCAOKa, WUPUHA
DPACKpbIMuUsi mpewjun.

B ycnoBHsX MpOrpeccupyromero COKpaleHus 3anacoB 1 COOTBETCTBYIOLIETO
pocTa IIeH Ha TPaJUIIMOHHBIE HEBO30OHOBIJISIEMbIC TOITUBHO-IHEPTETUUECKUE
pecypchl BAXKHOCTH POJIM SHEPTUH B MUPOBOI SKOHOMHKE cTaja oueBuiHa. [TosTomy
BO BCEM MHpE 0c000€ BHMMaHUE YJENsAeTcd TMOBBIIIEHUIO 3()PEKTUBHOCTH
AHEPronoTPeOICHUS U COKPAILIEHUIO BHIOPOCOB YIJIEKUCIIOTO ra3a B atMochepy.
OgHuM U3 OCHOBHBIX HaNpaBJICHHM TOCYIapCTBEHHOM IMOJMTHKUM B 00JacTH
PaIlMOHAIIBHOTO MCIOJb30BaHUS YHEPTUH B HAIIIEH CTpaHE SBISIETCS CTaOMIM3aIns
MIPOU3BOJICTBA U TOTPEOJICHHS SHEPTUU, HEOOXOIMMOM JIJIi HHTEHCUBHOTO Pa3BUTHS
HalMoHanpHOW  sKkoHOMuku[1,2,3,4,5,6,7,8]. IlosToMy  3HeprocOepexeHue,
pa3paboTka M TPUMEHEHUE DHEProcOeperarImux TEXHOJOTHH, HCIOIb30BaHUE
BO30OHOBJISIEMBIX HMCTOYHUKOB SHEPTHUM SIBISCTCS Ba)KHEWIEW 3ajadyeil BO Bcex
chepax HSKOHOMHMKU CTpaHbl. YUWUTHIBasE OCOOYI0 aKTyaJbHOCTb TOBBIIICHUS
3 PeKTUBHOCTH dHepronoTrpelseHus, B Hamled cTpaHe ObUIM MPUHSTHI
3akoHo/aTeabHbIe akThl U [locTanoBnenus: Kabunera MuHHCTPOB, HAIIPABJICHHBIC
Ha PaIMOHAILHOE MCTIOIB30BaHUE SHEPTHH, YTITyOJIeHHE SKOHOMUYECKUX pedopm B
DHEPTeTUKE, OCYIIECTBICHUE DHEPreTUYECKUX OOCICIOBAHUNA U  DKCIEPTH3
notpeduteneit TOP, pa3paboTky KoOHIENIUU pedOpPMUPOBAHHUS  CHUCTEMBI
TEIUIOCHA0XKEHUsI M MOporpaMMbl  MOJEPHHU3AIMU W PA3BUTHUS  CHUCTEMBI
TeMJI0CHA0XKEeHUs B pecnyOiuKe Ha MPEACTOALIME TOAbl, HA COBEPLUICHCTBOBAHUE
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CUCTEM ydeTa U KOHTPOJISl MOTPEOIEHUsI dIEKTPUUIECKOM aHepruu u ap. Ilpu stom
clieqyeT OTMETHUTh, YTO Ha TOM OJTame oOO0ecleueHusi HHeprocOepereHust B
pecryOJiiKe BBIII€ NPUBEICHHBIE AaKThl OBLIM HAMpaBICHbl Ha pa3BUTHE U
COBEPILIEHCTBOBAHHUE JIEATEIbHOCTA B OCHOBHOM IPOM3BOJUTENECH SHEPIUH U
MIPOMBIIUIEHHON TPOYKIUH.

VYuuTbiBasg, 4YTO OKOJIO MOJOBHHBI BCETO SHEPromnoTpeOeHHsT B CTpaHe
IPUXOAUTCS Ha 3JaHUS U COOPYKEHHUs, aKTyaJIbHOW IIPaBOBOM U HAYYHO-TEXHUYECKOU
npobseMoil  sBisgeTcs  pa3paboTka M BHEAPEHHE HAyyHO OOOCHOBaHHOM
3aKOHOAATEIBHO-TIPABOBOM 151 HOPMAaTHBHO-METO0JIOTHYECKON 0a3bl
MIPOEKTUPOBAHMS U CTPOUTENBCTBA, a TAKXKE SKCIUTyaTalluy 3AaHUI U COOPYKEHHIA,
HAIMPaBJICHHOW Ha TMOBBIIIEHUE 3HEProd(p(HEKTUBHOCTH KaK BHOBb CTPOSIIUXCA
3laHUM, TaK M CYIIECTBYIOIIETO 3HAYUTEIHHOrO (HOHAA >KUIBIX U OOIIECTBEHHBIX
3J1JaHUH, HE OTBEYAIOLUX COBPEMEHHBIM TPEOOBAHUSAM IO SHEPrONOTPEOICHHUIO.

3a roJpl HE3aBHUCUMOCTH PECHYOJMKH TMPEANPUHATHI IIard MO MOA3TAHOMY
MOBBILICHUIO TPEOOBAaHMM K TEIJIO3AIIUTE 3[aHUI C YYETOM DPa3BUTHUS IKOHOMUKHU
ctpanbl. B mo cnemnytomue ronabl BBEIECHBI B jciicTBHE 12 mnepepaboTaHHBIX
CTPOUTEIBHBIX HOPM W NPAaBWJI, TaK WM MHAYE CBSI3aHHBIX C IMPOECKTUPOBAHHUEM U
oOecrieyeHneM 3Hepro3PPHeKTUBHOCTH 31aHUN. JJOCTUTHYTBIN YPOBEHB TEIIO3aLIUThI
3MaHUM N0 yKa3aHHbIM HopMam 1,4-4,0 pa3a mpeBbIIaeT ypOBEHb HOPMATHMBHBIX
TpeOOBaHUIl MO TEIUIO3alIUTe, JEHCTBOBABILINX B COBETCKMM nepuoa. Bmecte ¢ Tem
JOCTUTHYTBIA YPOBEHb B CPEIHEM B 2 pa3za HUKE YPOBHS HOPMATHUBHBIX TPEOOBAHUM
B cTpaHax EBpocorosa.

[ToaTomy 0co0yr0 3HAYMMOCTh TPUOOPETAIOT UCCIIEIOBAaHUS HAlpaBJICHHbIC Ha

pa3BUTHE M  COBEPILICHCTBOBAHME  HOPMATMBHO-METOAOJOTMYECKOH  0a3bl
MPOEKTUPOBAHUS U CTPOUTENBCTBA SHEPTOA((PEKTUBHBIX 3/1aHUM, CO3/AHUE YCIOBUN
(pPPIHOUHBIX MEXaHU3MOB) peajan3alyy NOTEeHIMANIa SHEPTOCOEPEKEHHS B )KUIIULIHO-
IPa)/I1aHCKOM CTPOMTENBCTBE 3@ CUET MOBBIIICHUS YHEPreTHUECKON 3(pPeKTUBHOCTU
HOBBIX, PEKOHCTPYUPYEMBIX U CYLIECTBYOLIUX 31AHHM.
[lenpto  HACTOAILLETO  HUCCIENOBaHUS  SBJISIETCS  pa3padoOTKa  COCTOSIHME
MPOU3BOACTBEHHON  0a3bl  3(PGHEKTUBHBIX  TEMJIOM3OJISIIMOHHBIX  MaTepUaJioB,
HEOOXOJAMMOCTh  CO3/IaHMSI NPEANOCBUIOK M MEXAaHU3MOB  CTUMYJIHMPOBAHUSA
HHEProcOEepeKEHUs B 3IAHUSIX U COOPYKEHUSIX.

3agadeil TEIUIOTEXHUYECKOTO pacyeTa CIOKHOW Orpa)kAarolleid KOHCTPYKIIMH
ABJISIETCS TIOJYYEHUE PACIpPEACIICHUs TEMIIEpaTyp M IMOTOKOB TEIIa C YYETOM €€
¢dbopMbI, pazMepoB, TEIUIOQU3UUECKUX XapaKTEPUCTUK MPUMEHIEMBIX MaTepUalioB U
pa3IMYHBIX TEIUIOBBIX BO3JACHCTBHS HAa HUX W MNPOBEPKH, YIOBJIETBOPSET JIH
HOPMAaTHBHBIM JIaHHBIM KOHCTPYKLHS NPHUMEHHUTEIIBHO K COOTBETCTBYIOILUM
ycnosusim [9,10,11,12,13,14].

Benenue moOBBINIEHHBIX TpeOOBaHWM K TemUio3amuTe 3AaHuil  /6/ Tpedyer
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OPUHIMINAIBHOTO  MEPECMOTpa  KOHCTPYKTHUBHBIX  PEIICHHM  OTrpakKIaroliux
KOHCTPYKITUH, TPABUJIHLHOTO BHIOOpA TETUIOM3OJSIIMOHHBIX MATEPHATIOB C YYETOM
YCJIOBUH IKCIUTYaTALUH.

Y4uThIBasi, 9YTO 3HAHUE CTPOUTEITHLHOMN TETUIOTEXHUKHA HMEET OOJIBITIOE 3HAUCHUE
JUISL PAllMOHAIILHOTO TPOECKTUPOBAHUSI HAPYKHBIX OrPaXIAONIUX KOHCTPYKIUN B
COBPEMEHHOM CTPOUTEIBCTBE, B KOTOPOM HIMPOKO TPUMEHSIOTCS pa3InyHbIC
Orpak/Ialolfe KOHCTPYKIIMM W3 HOBBIX, 3a4acTyl0 MAaJIOM3Y4YEHHBIX, HE BCEria
3¢ (PEeKTUBHBIX MaTEPUATIOB, MbI IOCYUTAIIN LEJIECOOOPA3HBIM KPATKO OCTAHOBHUTCS Ha
M3JI0)KEHUH OCHOBHBIX HW3BECTHBIX KIIACCUYECKHX MPEACTABICHUNM M MOHATHA O
TeIUIoNepeaaye B Orpa)KJarolUX KOHCTPYKIUAX KOTOpPHIE B IOCJIEAHEE BpEMS B
YCIOBUSIX TIOBBIIICHHUS TpeOOBaHUN K TEIUIO3AIUTe MPUOOpPETaroT 0co0yIo
3HAYUMOCTb.

CrpouTenbHas TEIJIOTEXHHKA 3aHUMAETCS M3YYEHUEM TEIUIONEpeNayu U
BO3JAYXONPOHUIIAHUSA YEPE3 OrpakJarollue KOHCTPYKIMU 3IaHUW, a TaKkKe
BJIAJKHOCTHOTO PEKHMMa OTPAXKIAONINX KOHCTPYKIHM, CBSI3aHHOTO C MPOLECCAMHU
TEIJIONEepEaauH.

OT TermIOTEXHUYECKUX KAUECTB HAPYKHBIX OIPAKICHUM 3/TaHUM 3aBUCHT:

- B OTAIUIMBAaE€MbIX 3JaHUSAX — KOJMYECTBO TEIUIA, TEPSEMOIo 3/aHHMEM B 3UMHUU

MEPUOI;

- MOCTOSIHCTBO TEMIIEPATypbl BO3AyXa B 3JaHWU BO BPEMEHU MPU HEPABHOMEPHOU

OT/Iau€ TeIla CUCTEMOU OTOIUJICHNUS,

- 3al[UTa 3/1aHUS OT MEPETPEBA B JIETHEE BPEMS;

- TeMIleparypa BHYTPEHHEH TMOBEPXHOCTH OTPAXKICHHUS, TapaHTUpylOIas oT

o0pa3oBaHUs Ha HEM KOHJIEHCATA,

- BJIQXHOCTHBIM PEXUM OrPaXKICHUS, BIUSIONMNA Ha TEIJIO3alMTHBIE KayecTBa

OTPAXJEHUS U €T0 JOJITOBEYHOCTD.
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ACOAJIT NYJUIAP KYPUJIMIINJA «COBYK PECAUKJIAHT »
KATTA AXAMUSATH

ooyeum. U.Axmeoos., kamma yxumysuu. H. Ymapoes., yxum. b.Illlaponoe
Hamanean myxanoucaux-gKypuiuws uHCmumymu
U.A.Kapumos kyuacu 12-yti

AHHOTanmMs. MakoJsiaja COBYK PECAWKIMHI WY KYpWIUIIH aMaIMETUIA
achanpT00ETOH KOoIuIamMaiap/a KyJulall Macaiajapy EpUTHIITaH.

Kamur  cy3map. Uyn, Kypwium, COBYK pECAlKIMHT,  TEXHOJOTHS,
achanbT00ETOH, KOTUTaMa, KYJUIaIll.

Acdant 6eToH — OUTYyM, MUHEpaJ KYKyH, KyM Ba HMPUK TYJIIUPIUY MaiiaiaHraH
TOII €KW IIaFrajjjaH uoopaT apajialliMaHy 3UYJIall HATHXKACHIa OJIMHAJUTaH CyHbBHM
Marepuanaup. Ac@aitoOeToH TapKMOWHU capanamiia achaiToOeTOHHUHT Tanab
ATUJTAaH MYCTaxXKaMJIMTH Ba TETUIILIM MCCUKKA YUAAMJIMIUTUHU TabMHHJIANL YUyH
OUTYM MapKacu Ba OOFJIOBUM XaMmJa Maii1a TyWHJIraH MUHEpaJl KyIuuMyaiap HucOatu
TangaHaau. Acaito0eToH TapkuOugaru OUTYMHUHT YMYMHUNA MUKJIOPU Maccacu
6yitnua 5-6%. Mupuk Tymmupruy cudaTHaa XamMMagaH Kyn dupukauarn 10-40 MM
OynraH oxakToIl Maia Touiaad GoianaHuiaam, y OuTyMm OujaH sIXIIW TUIUIAIIATH.
AchanbTo6eTOH MCUKTANNH ETKU3WIAM, CYHT KOIUIaMa TeKMCIaHaJW Ba TEXHUKA
épnamuna 3uunanagu. ['OCT 9128-2009 ra acocan, achanbToOETOH apanainMacuiHu
rkmmwmmuaara  xapoparu 105°C  nan rokopu 6ynumm kepak. AcaibT KaHUATUK
COBYK OyJica — 3UWJIaHUIIM XU Oynmaiau [1].

Acdanbt, xaBo xapopatu S°C nmaH mact OyiMaranna Ba KypykK 00-XaBoja
STKM3WIMIIN  Kepak. LMFHMp BaKTHIA achanpT ETKM3WIMIIM HATHXKACU[A,
KOIJITAMAHUHT MWIIKAJAHUINTA YUAAMJIWIIMTH Tacasjii Ba SPUM MWIIaH KeWHuH
KoI1amaaa EpUKjap Ba YHHKJIAp XOCHUJT OYI1ain.

CratucTika Oyiinua VY30eKMCTOHZA aBTOMOOWIb HYIIAPHH KATTa KHUCMH
TabMHP EKM PEKOHCTPYKIHS KWIMHMIIM Tanab sSTumamd. Wyn KypHIHIIAIard
MyaMMOJIApPHU CaMapajid €4l YUYyH, YJIapHH KypWJIHIIUTa STHIM TEXHOJIOTUSIapHU
YKOPUN KUJIUIL JIO3UM.

CoByK pecallkiMHT (COBYK pereHepaius) — Oy MaTepuauiap/iaH KanTta
doitnanann0, CUTMAaM YN KorlaMalapyuHy TabMUPJIAIT TEXHOJIOTHUSICH .

Bbynnaii TeXHOMOTHUSHM KEHT KYJamja KyJulall MyMKWH: OWp He4a KaTJaamIaH
nbopar acdanbTOOCTOHAAH Tal€piiaHraH KOIUIAMAJIAPHU OMKA KaTJIaMJIapUHU
TUKJIAIl MyMKHH [2,3].

COBYK pECcallKIMHI TEXHOJIOTMSICH — HYJUIADHU TabMUpAAlla 3CKH
achanbTOOETOH KOIUIaMaJiaH SIHTM KOMIOHEHT cudaruia (oigasaHuIl UMKOHUHU
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Oepagn. Maxcyc MallMHalap — pecakiepiap A3CKM KOIUIaMaHM Maiijaiaiira
My pkamianrad. Vi skapa€éHua KoriaMmaHu MyCTaXKaMIJIOBUM KyIMMuanap (LIEMEHT)
Ba MY acocCMHU cU(aTHHU SXIIIIIANT YIYH Maxcyc KymuMuaiap (cTaduan3aTropiiap)
KYIIWIaAN.

Kymnam coxanapu:
v’ |-V kareropusii aBTOMOOMII WY UIapHU KYPHII Ba TABMHUPHIA,;

v/ BaKTHHYAJIUK HynnapHu TouMuira YTKa3zuo, My KaTeropusiCHHU OIIUPUIIIIA;
v WYIHHM KEHralTHPHIIIA Ba MPOQUIMHHI Y3rap THPHIIIA;
v/ caHoaT MaiijoHuanapu, oOMOOpXOHaIap, JIOTMCTHK TEPMHHAILIAD YUYH.

X03UprU BaKT/Aa, IEMEHT OOFJIOBYM CH(aTHIa COBYK PECAMKIMHT yUyH KYTIa0
mamiakaTinapaa - AKII, Ascrpamus, ['epmanus, Kanyouit Adpuka, Mcnanus Ba
@OpaHuusaga KyJUIAHUIMOK/A.

COByK pECaKIWHT TYpJiu ycyJuiapAa KyuiaHunaad. JIekuH, KyJUIaHWIHAIILIA
xap Oup BapuaHTu OoIlKa KOMOMHAIUsIapJaH 3 Ta acocuil oMmap cabadnu
bapkiaHaau:

v’ iy KorutaMaHu Oy3HIIUII TYPH;
v’ marepuain cudaruy;
v’ Tanab STUIIraH HaTUKa (XM3MaT JaBOMUMINIHY Ba 10).

Adzanmukinapu:

v texamin. COBYK pecallKiauHI capdiap HyKTau Ha3apAaH UKTHCOIUM TEKAMIIU

TEXHOJIOTUS;

v/ KypWIHUII MyJIaTlIapi KHCKBapaIu;,
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v' xaBpcu3. TeXHOIOTHMSHMHI acocuii ad3aulMKiIapugaH Oupu — Hysap
KOIUTAMACHHU THUKJIAIIa, Wya xapakatu xadcusnuk gapaxacu rokopu. CoByK
pecaikIMHT OMTTa Mojocaga bakapuiniaa, OOIIKa oJI0caaa TPAaHCTIOPTIAAPHU
OMp TOMOHJIaMa XapaKaTH CaKJIaHA/I;

v’ atpod MyxuT Myxodaszacu. DCKH Ky KoIlaMa MaTepuaii THKJIAIl HIIapyuia
TYJa cakJiaHaJu (SIHTYM MaTepualiiap MUKJIOpU MUHKUMaN). ByHUHT HaTikacua,
TaIlWII UIIJIAPU Ba yJIapJaH XapaKaTJIaHUETTaH TPAHCIIOPTIIAp OFUP FOKIapuaAaH
HYInapHU MIMKACTIAHUIIN KaMasiiu. DHepreTuk capdiaap HucOaTaH Kawm;

v Wy KOIUIAMACMHHU SIXJIMTIMTH. 3aMOHAaBUil pecaiikiepiap MycTaxKaMJIaHTaH,
OMPKUHCIIM KaTJIaMJIapHU OJIUII UMKOHUATUHU Oepajiu;

v’ ep MOJOTHOCHHHM MHUHHMAJ ImuKacTianuim. Kouma 0yiinda COBYK pecaikInMHT
oup yrumpa Oaxapwriaaud, OyHAa, TUKIAHAETTaH MaTEpHaAl OCTHIIArd
KAaTJIAMJIAPHY [IUKACTIAHUIIA MUHUMAJ.

CoByK pecallKJIMHT TEXHOJOTUSICH (hapKIAHUIITH MYMKHH:

v’ GOFJI0BUM OMJIaH CTAOMIIM3AIMACH3 PECAMKIED;

v MaTepHaaHM KaiiTa WILIALI,

v’ MeXaHHK MOIU(PHKALIS;

v’ GOFIOBYM OMJIaH CTAOMIM3ALMSIA PECAMKIIED.

Xap Oup noinxa HOEO. Xap JOUM, KOHKPET JOMUXaHUHT [IApOUTTa TYJa kaBoo
OepaauraH TEXHOJIOTUSHU TaHJIAIl MyMKHH.

XyJsoca. COBYK pPECAaWKIMHI YCYJIMHU YHUBEPCAIUIUTH, HYJI KOIUIAMACHUHU
TabMUpIIall Oyinya OYIOpTMAUUHUHT TYPJH TajlablapuHU KOHUKTUPUILIN, TUKIIAHTaH
Ba MyCTaxKamJIaHTaH OOBEKTIIAPHU Y30K BaKT MOOAiTH/Ia TPAHCIIOPT-IKCILTyaTaI[MOH
KYpCcaTKuWIapuHU TabMUHJIAITUIUD.
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®U3NKO-MEXAHUYECKHUE CBOVCTBA TENJIOU3O0JSAIMOHHBIX
MATEPHAJIOB

npog. b.Puzaes

cmapuwuti npenedasamenv M Ymapoe

Hamaneanckuii unoicenepro-cmpoumenvusiil UHCIMUmMym,
npocnekm Hcnama Kapumosa, 12,

Hamanean, Yz6exucman, 160103

AHHOTauMs. B 3TOl cTaThe paccMaTpUBaETs pe3yJIbTATHI N3yYEHUE COCTOSHUSA
pPBIHKA TEIUIOM3OJISUMOHHBIX MaTepUAIOB B Y30EKHCTAHE,IPUBOJUTCS MPUMEPHI
WCIIOJIb30BAaHUM YTEIUIMTENIEH Ha OCHOBE MHUHEPAJIbHOIO BOJIOKHA (MHHBaTa,
0a3anpTOBas BaTa) U NEHOILJIACTOB

KiroueBble  cj0Ba:  JIETHME  TEMIIEpaTypbl, HCKIIOYHUTH  IEPETPEB,
IIPUHIUIIMAIBHOTO IIEpECMOTpa

[Ipo0sieMbl TOBBIIIEHUS TEIJIO3AIIUTHl W JOCTHUXKEHUE JOJITOBEUYHOCTHU
MOKPBITUI 3IaHUN B COBPEMEHHBIX YCIOBHUAX MPUOOPETAIOT OCOOYIO aKTyaIbHOCTb.

Knumar Hamieid pecnyOJMKHM B OTHACIBbHBIX PETHOHAX XapaKTepU3yeTcs
JIOCTaTOYHO CYPOBOIi 3MMOIi ¢ pacueTHOI TemnepaTypoii ot -22 °C (TamkeHTcKas u
Ceipaapeuackas oonactn), 10 — 30 °C (Pecny6nuka Kapakanmakcran). B apyrux
0071acTAX pacyeTHas 3MMHsAS Temmeparypa konebnercs or — 10 °C no -21 °C. B
Tamkente ona cocrasisier — 16 °C. Ho rnaBHOM 0COOEHHOCTHIO KIMMATa HalIei
peciyOIMKHU, OTHOCAIETOCS K CYyXOMY >KapKoMy, SIBJISIETCS MNPOJOJLKUTEIHHOE
(6onmee 100 pgHelt B TOMY) 3HOMHOE JIETO C AaOCOJMIOTHOM MaKCUMaJbHOM
Temreparypoii Bosayxa 6onee 40 °C, cpenneii MakcuManbHOW HauboEe KAPKOTo
mecsna — 6osee 30 °C u cpenHell OTHOCUTENBHOM BIAKXHOCTBIO MeHee 50 %.

[IpuBeneHHOE CONMPOTUBIIEHUE TEILTIONEPEAAUYE OTPAXKIAIOIINX KOHCTPYKIIUMT,
OTBEYAIONINX CAHUTAPHO- TUTUEHUYECKUM TPEOOBAHUSIM OMPEEISIETCS 10 3UMHUM
YCJIOBUSIM. YUHUTBIBAsl BBICOKHE JIETHHE TEMIIEPATyphl, B HAIMUX KIMMATUYECKUX
YCJOBUSX CIEAYET 00ECHeUnTh TEIIOYCTOMYMBOCTh OTPAXKIAIOIINX KOHCTPYKIIUH,
TO €CTh HEOOXOUMO UCKITIOUUTh IEPErPeB B 3aHUSIX U COOpYKeHHX /1/.

Jlns coxpaHEHMs TEIUIO3AlIUTHBIX KadyeCTB Ba)KHBIM SIBIISICTCS 3allldTa
TEIUIOU3O0JIALIMOHHBIX MATEPUAJIOB B OrPa)XAalOlMX KOHCTPYKIHUAX KpPBIII OT
HEOIaronpusITHOTO BO3JIEHCTBUS KJIMMAaTa M BIArOHAKOIUICHUA. A ATO HANPIMYIO
3aBUCHUT OT KQueCTBa, JIOJTOBEYHOCTH U HAJIC)KHOCTH MPUMEHSIEMBIX KPOBEJIbHBIX
MaTepUaJIOB U KOHCTPYKTUBHOTO PEILICHHS KPOBEIIb.

C BBeaenuem B 2011 roay HOBBIX TpeOOBaHMIt MO TEIIO3AIIUTE 3AaHui /1/,
kotopbie 1,4-3,8 pa3za mpeBbIIAIOT YPOBEHb TPEOOBAHMI COBETCKOTO MEPHO/IA,
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OOLIENPUHSATHIE MPUHILIUIIBI U MPAKTHKA BHIOOPA TEIJIOM3O0JIALIMOHHBIX MaTEPUAJIOB,
pa3pabOTKH KOHCTPYKTHUBHBIX PEHICHUH W TPOSKTHPOBAHUS OTPAKIAFOIINX
KOHCTPYKITUH 3JaHU B TOM YHUCJIE KPBIII U KPOBEIh HEMPUEMJIEMBI B COBPEMEHHBIX
YCIIOBUSX U TpeOyeT NPUHIIUIHAIBEHOTO MTEPECMOTPA.

Kak moka3amu Hamm HCCIEAOBAaHUS B COBPEMEHHBIX YCIOBHUSX BBIOOD
TEIJIOU3O0JISIIIMOHHOTO MaTepualia Jjisi OrpaKJAIoIIMX KOHCTPYKIMW 37JaHUN U
COOPY>KEHUI ONpeIeseTCs CAeAYIOMUMHU (paKkTopamu:

- MHUHUMaJbHBIE SHEPro3aTpartbl Ha TMOJYYEHHE TEIUIOM3OJISIUMOHHOTO
MaTepuana,

- TeTIO(U3NYECKHE TOKA3ATENH;

- Halu4Me TUTHEHUYECKOTO cepTu(UKata Ha MPOAYKIHUI0 C YyKa3aHHEM
(aKTUYEeCKOW BEIMYMHBI BBIACISIONINXCS BPEIHBIX BEIIECTB W WX MPEICITHHO
nomyctumont kouuentparuu (I1IJ1K);

- HQJIWYUE CBEJIECHUH O TOPIOYECTH U TEIUIOCTOMKOCTH KOMIIOHEHTOB
TETJION30JISILIMOHHOTO MaTepuaa;

- BO3MOKHOCTBIO JINKBUAAINH TETTIOU30JSIIHOHHOTO MaTepraa Mocie BbIX0aa
€ro U3 CTpPOoS NMPU MUHUMYME DJHEprosarpar u 0e3 3arps3HEHHs OKpY’Karollei
IIPUPOTHON CPENBI.

W3ydeHne coCcTOsHUS PhIHKA TETIOM30JSIIIHOHHBIX MAaTEPUaIOB MOKA3alo, YTo
B HACTOsIIEe BpeMsi HAUOOJIbIlIee PACHPOCTPAHCHHE B CTPOUTEIHHOU IMPAKTUKE
MOJIYYIJIM  YEThIpE THIIa

TCIVION3OJIALMMOHHBIX  MATCPHUAJIOB:  IICHOILIACTEI,

MeHHO(Ta30)0eTOHbI, MUHEpaJdbHas Bara U NeHocTekio. CpaBHHUTEIbHbBIE
XapaKTEPUCTUKU (PU3UKO-MEXAHUUECKUX CBOWCTB MPUMEHSEMbIX Ha CETOHSITHUN
neHb HaumOosiee A(DPEKTUBHBIX TEITIOM3OJSIIMOHHBIX MaTepHaioB MpeCTaBiIcHa B
tabnuue 1.
Ta6nuna 1
DOu3nKo-MexaHU4ecKne cBoiicTBa HauoboJee 3 GPeKTHBHBIX

TCIVIOU3O0JAIIMOHHBIX MATEPHUATIOB

Bun Iinor | IIpouHo Koa¢- ITapo- Pexomennan
Ne | Tensiousossiu - CTh NpU | pUUIHEH | IPOHHU- us NJIA
OHHOI'0 HOCT CKATHUM, | T naemoc yTeIIeHUs!
/ | maTepuana b (Yo), | MIla TEnJon Th,
1 Kr/m® po- mr/(mM-r-
BO/THOC IIa)
™ (M),
Bt/(m-
OC)
[luter u3 Yepnaynbix
MHUHEPAIIBHOI'O IIEPEKPBITUH,
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BOJIOKHA 50- 0,04- 0,048- 0,49- MHOTOCJIONH
(MuHBaTa, 225 0,15 0,054 0,53 BIX
0azanbToBas MOKPBITHIA
BaTa) OecuepauHbl
X U CKaTHBIX
KPBIIII
[IenonnacTel MHorocoiH
(IEeHONOUCTHUD BIX
on) TokpeITeIe | 20- 0,05-1 0,04- 0,005- TTOKPBITHHA
AHTUTIUPECHAMU 150 0,052 0,05 OecuepaadHbl
X
BCHTHJIUPYEM
BIX W HE
BEHTHJIUPYEM
BIX KPBIIII
To xKe me | 20- 0,05-1 0,04- 0,005- To ke TOJIBKO
MTOKPBITHIC 150 0,052 0,05 HEBEHTHIIUPY
AHTUIIPCHAMU €-MBbIX
ITenocrtexkiio 200- 0,05- 0,07- 0,02- O06macTh
400 0,07 0,11 0,03 MIPUMEHCHUS
HE
OTpaHUYHNBAE
TCS
SAueuncToiii 300- 0,5-2,0 0,08- 0,17- To ke kpome
(meno)oeToH 600 0,14 0,26 CKaTHBIX
KPBIIII

Cpenu nipuBeneHHBIX B Tabnuiel TEIIOM30JAIMOHHBIX MaTepUaioB TOJBKO
SYEUCThIC (MIEHO) OETOHBI SIBJISIIOTCS JOCTATOYHO OE30MACHBIMU U JIOJITOBEYHBIMU,
MIOATOMY TaKOW MaTepual peKOMEHAYETCs K IIUPOKOMY MTPpUMEHEHHUI0. BmecTe ¢ TeM
Mpyd €ro NPUMEHEHHHM CJEAYeT YYUTHIBATH €ro BBICOKOE BOJOMOTJAIIEHUE,
OTHOCHUTEJILHO BBICOKME IMOKA3aTeNd IIOTHOCTU M TEIJIONPOBOJHOCTU. Bmecte ¢
TeM NeHOOETOH II0THOCTBIO0 300-400 Kr/M® MOXKHO OTHECTH B COOTBETCTBUH C /1/ K
3¢ (PEKTUBHBIM TETUIOM3OJSIIMOHHBIM MaTepuaiaMm. [Ipu 3ToM CIOXKHO permaeMoin
3a/1a4eil ABJISETCS MOBBIIICHUE TPOYHOCTU MTEHOOETOHA MTOHMYKEHHOM IIOTHOCTH.

[Ipu wcnosb30BaHUMM YTEIUIATENIEM HAa OCHOBE MUHEPAIBHOIO BOJIOKHA
(MuHBaTa, 0a3aJbTOBasl BaTa) W TMEHOIUIACTOB (MEHOIOJMCTUPOJIOB) B KaueCTBE
OCHOBAHUSI TM0J] KPOBEIBHYIO H3OJISIIIUI0O HEOOXOJIUMO YCTPOMCTBO IIEMEHTHO-
MecyaHHOW Win acPalbTOOCTOHHOW CTSDKKH, a MPH MCIOJb30BaHUU MEHOOETOHA
MOHOJIUTHOM YKJIAJIKH CTSKKA UCKITFOUACTCH.
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Kaxk ITOKa3bIBaET aHaJm3 Hay4YHO-TEXHUYECKOU JIUTEPATypPbl
AKCIUTyaTallMOHHAsl MPUTOAHOCTh MHHEPAIOBATHON TEIJIOM3OJSIUA UCCIEA0BaHA
HEJIOCTATOYHO MoJiHO. I[Ipum »TOM wuMerNIMecs [aHHBIE 4Yallle OTHOCATCS K
HU3KOKAYECTBEHHBIM MaTepHaiaM, MPOU3BOAUMBIM MO CTApbIM TEXHOJIOTHSIM Ha
yCTapeBIIeM 000pyA0BaHUHU

OKCIUTyaTalldOHHAasT MPUTOAHOCTh — 3TO CBOWCTBO KOHCTPYKIIMM WM €€
AJIEMEHTa HEIMPEPhIBHO COXPAHATh TpeOyeMble MOKa3aTedu SKCIUTyaTal[iOHHOTO
KauyecTBa B TCUCHHH TUIAHUPYEMOTO CpPOKa CIY>KOBI IIPU OMPEICIICHHBIX YCIOBHUAX
AKCIUTyaTaluu. VcaoBus AKCIUTyaTaluu TETION30JISIIIMOHHOTO cJIo41,
pErJIaMeHTUPOBAHHBIC B HOPMATUBHBIX TOKyMeHTax /1, 2/, TOMKHBI 00eCTICYHMBATHCS
HaJJIexKamM o0pa3oM CHPOCKTUPOBAHHOM U BBINOJHEHHOM CTPOUTEIHLHOU
KOHCTPYKIIUEH.

Jnss  mosydeHMsT TEIUIOM3OJISIIMOHHBIX —M3JCIUM W3 MHUHEpaJbHOM U
0a3aJbTOBOM BaThl, MPOU3BOJAMMBIX Yy HAC, TakKe B OOJBIIMHCTBE CIydacB
HCIIOJB3YETCsl yCTapeBIIME TEXHOJIOTHU U obopynoBanue. I[IpemcraBieHHbIC Ha
PBIHKE CTPOMTEIBHBIX MAaTEpUAIOB MHUHEpAJIOBAaTHbIC u3Nenus Tuma «3oBepy,
«POKBYI» OTJIMYAIOTCS JOCTATOYHO BHICOKMM Kau€CTBOM.

UccnenoBanust BIUSIHUS HUKIMYECKUX 3aKOHOMEPEMEHHBIX TeMIlepaTtyp Ha
CBOMCTBA CTEKJIOBOJOKHHUCTBEIX Terron3oaanuoHaeix miut USOVER Kh 34,
npoBeneHnbie B HUUM crpouTensHol (pU3MKH, TTO3BOJIMIIN C/IeiaTh MIPOTHO3 CPOKa
WX CITy>KOBI.

Kak Ham mpeacraBisieTcss B HaAIIUX KIMMATHYECKHUX YCIOBUSX TIpHU
HaJIJISKAIIEM MMPOCKTUPOBAHUHU U BBIMOJIHEHUU OTPAXJAIOIIUX KOHCTPYKIIHM CPOK
CITY>KObI TAaKOT'0 YTEIUIUTEIISI MOKET ObITh U 0O0JIbIlIe. ITO TOBOPUT O TOM UTO JJIst
YCHEIIHOTO PEelIeHUs] TPOOIeM SHEProcOepekeHrs B Hallleid CTpaHe HEOOXOAMMO
pa3BUBaTh UCCIIEIOBAHUSI, HAITPABJICHHbBIE HA CO3/IaHUE YCJIOBUH s 3 (PEKTUBHBIX
MPOM3BOJICTBA TETIION3OJIAIIMOHHBIX MAaTEPUAJIOB IO COBPEMEHHBIM TEXHOJIOTHUSIM U3
MECTHOTO CBIPbSl, HAaPUMEpP, MHHEPAITHHOTO BOJIOKHA W3 0a3aJbTOBBIX ITOPO/I,
3arachl KOTOPBIX HEOTPAHUYCHHBI.

OTtoMy ecTh mnpuMepbl. OTIENbHBIMHA HAIIMOHAJIBHBIMU MPOU3BOAUTEISIMHU
BBIITYCKAIOTCS TETUIOU30JISIIIMOHHBIE MAaTepUAJIbl IOCTATOYHO XOPOIIEro KavyecTBa.
Tak mpon3BOACTBOM 0a3aJIbTOBOTO BOJIOKHA U U3JIENU TIIOTHOCTRIO 40-50 Kr/M° Ha
ero ocHoBe 3aHuMaercs OO0 «2DnexkTpousonuty. M3nenus npeacTaBisioT coOoi
MaTbl  TPOIIMBHBIE  JJII  TEIJIOM3OJAIMH  TPYyOONPOBOJOB,  TEIIOBOTO
TEXHOJIOTHYECKOTO0 000pYyI0BaHUsA. AHAJIOTHYHYIO MPOAYKIIMIO W3 MHUHEPATbHOMN
Batbl BhIMyckaeT ¢upma «ISSIQLIKMONTAIJ». ®upmoit  «JAVOHIR»
MIPOU3BOJIUTCS YTEIUIUTEIb U3 KAMEHHOU BaThl. MU BBINYCKAIOTCSL PYJOHHBIE MAThI
Ha OCHOBE CYIIep TOHKOTO BOJIOKHA, OOJIUIIOBaHHbIE (hOJIBIOM, YTO JOMOJHUTEILHO
MOBBIIIAET TEIUIO3AIIUTHBIE KaueCTBa U3JIEITHH.
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K coxanenuro 3tu OopraHu3anyvy HE IMPOU3BOAAT NPOAYKIUIO AJIs YTCIIJICHUA
OTPAXIAKOIMX KOHCTPYKIMH 37aHuMid. B TO ke BpeMs IpHU OIpPENEIeHHBIX
KallUTAJIbHBIX BJIOKCHHUAX Ha I3THUX MPCANPHATHAX MOKHO OBLIO 6LI OpraHn30BaThb
COOTBETCTBYIOIIIEE MPOW3BOJICTBO M 3aHATh HHINY B JIOCTATOYHO EMKOM cdepe
IMPUMCHCHUA MUHCPAJIbHBIX BOJIOKOH B CTPOUTCIILCTBC.
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Abstract. The work carried out by the professors and teachers of the department
and their results are covered in this direction.

Keywords. technology, economics, graduation work, innovation, research,
scientific development, material.

Ensuring the competitiveness of the national economy in the conditions of
today's globalization, the rapid development of Science and technology through the
training of highly qualified specialists with deep modern knowledge, achieve a wide
introduction of innovative scientific developments into the production of new high
requirements for Science, Education and business. Uzbekistan is a science-driven
country. Asearly asthe Middle Ages, The Mamun Academy was established in Khiva.
The Eastern renaissance of the IX-XIV centuries made an invaluable contribution to
the development of the sciences of our great ancestors - modern mathematics,
trigonometry and geography Muhammad ibn Musa al-Khorezm, who founded the
science of algebra al-Khorezm, the main astronomical instrument in the Middle Ages
— Ahmad Fargani, who developed the theory of usturlob, was one of the first in world
science to come up with original new ideas on the theory of the seas and the creation
of a spherical globe of the Earth, Abu Rayhon Beruni, who was awarded the title of
one of the greatest thinkers of mankind, such as Abu Ali ibn Sina, Mirzo Ulugbek, who
gained fame Their universal discoveries, the scientific schools they created led to the
emergence and adulthood of awave of new and new talented generations. This, along
with the rapid growth of the economy, agriculture and urban economy, the high level
of development of crafts and trade, the construction of roads, the opening of new
caravan routes, also served to ensure relative stability on the kurrai-land. Taking an
example from the great discoveries of the geniuses of the East, the ancestors of the
peopl e of Science Of The Present Time, re-perceiving and evaluating the lawsthat have
arisen over the centuries, carry out large-scale deep scientific research to increase the
power of independent states, form and devel op the modern economy.

At present, the integration of Science Education and production has become one
of the important factorsin raising the quality of education to a higher level. There are
severa factors in the training of personnel in the areas of construction education,

http://www.newjournal.org/ m Volume-43 |ssue-5 December 2023


http://www.newjournal.org/

JOURNAL OF NEW CENTURY INNOVATIONS

including in the educational direction "production of building materias, objects and
structures:

- raising qualification practice to a qualitatively new level

- conducting some classes in specialty subjects at production enterprises;

- more coverage of students for participation in research work carried out by
professors and teachers of the Department on the basis of an economic contract;

- attracting leading specialists of production enterprisesto train students,

- wider involvement of high-level students in scientific seminars under the
Department of specialty and ensuring their participation in lectures.

A comprehensive approach to the above-mentioned activities will serve as an
important element in further improving the quality of Education. In subsequent years,
many activities were carried out in the implementation of the integration of Science
Education and production by professors and teachers of the Department of building
materials and products. In particular, special attention was paid to conducting
gualification practice for students of each stage. As a leader of the practice, leading
professors and teachers of the department, as well as experienced specialists of
production enterprises were appointed. Each student was provided with a perfectly
developed methodological instruction in accordance with the type of practice. The
methodological instruction was given the topic of independent work devoted to
thinking as well as conducting small studies. At the end of the internship, students '
reports were listened with the participation of speciaists from the production
enterprise. As aresult, the efficiency achieved at the end of the qualification practice
has reached a new level. The department has branches in "techno standard test” LLC
and "Bunyodkor-3" LLC, and laboratory classes on” building materials and products’,
practical classes on" technology of concrete fillers'," technology of concrete and
reinforced concrete products " are held at these branches.

At the department there is a scientific seminar on building materials and
structures, professors, undergraduates and tal ented students regularly participate in the
seminar. Engineering and technical staff of production enterprises in this field also
participate in the Seminar with their lectures. Activities aimed at improving the quality
of Education giveits positive result. In particular, over the next three years, 19 students
who graduated from The Bachelor's degree in this direction of Education studied at the
master's level. Of these, 9 are studying at the Tashkent architectural and Construction
Institute, 2 at prestigious universities in China, 1 at the University of the Russian
Federation, and 8 at the Namangan Engineering Construction Institute in various
master's specialties. Currently, professors and teachers of the department are the South
Ural State University of the Russian Federation, Novosibirsk State University of
architecture and construction, M. On the basis of a cooperation agreement with the
University of South Kazakhstan named after Auezov, they are establishing joint
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training of personnel.
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EFFECT OF DRY HOT CLIMATE CONDITIONS ON PERFORMANCE OF
REINFORCED CONCRETE STRUCTURES
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Abstract.. In conditions of dry hot climate, the strength of concrete decreases,
the deflection and the width of crack opening in reinforced concrete structures
Increases under long-acting loads.

Keywords. concrete, hot climate, climatic, temperature, humidity conditions.

If the effects of these factors are not taken into account, the quality and durability
of reinforced concrete structures significantly decreases due to prolonged cyclic
exposure to elevated temperatures and low humidity. In this regard, in the chapter
CMC2.03.01.-96 [1] it isindicated that for structures unprotected from solar radiation
intended for operation in the climatic subdistrict IVA, the calculation should take into
account the temperature climatic effects.

According to [94], when calculating the strength, deformations and crack
resistance of reinforced concrete structures, it is necessary to multiply the calculated
concrete resistance to compression and stretching by the coefficient of working
conditions »7= 0,85 and the modulus of elasticity of concrete by the coefficient
=0,85, which take into account the adverse effects of climatic conditions.

Elevated temperature and low relative humidity of the environment lead to
significant temperature-shrinkage deformations and stresses. Consequently, structures
that are unprotected from solar radiation have increased cracking of a temperature-
shrinkage nature. Therefore, the study of the influence of dry hot climate on crack
resistance is of great importance.

In conditions of dry hot climate, cracking in reinforced concrete structures must
be determined taking into account the combined cyclic changes in temperature and
humidity of the environment, the season of manufacture and loading of structures. For
example, in the work [2], the crack resistance of reinforced concrete beams made of
light concrete was investigated in a dry hot climate. With short-term loading of
experimental beams that are not exposed to the influence of a dry hot climate, the
theoretical width of the opening of normal cracks determined by the method [94]
approximately corresponds to the width of the opening of cracks determined by
experience. For other beams tested in conditions of dry hot climate, the theoretical
width of normal cracks opening turned out to be underestimated by 10-25%. At the
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same time, the samples were at the time of loading for 3 and 20 months under climatic
influences. The more beams were in conditions of dry hot climate, the more cracks
opened, and the theoretical width of crack opening according to [1] does not take into
account these factors.

Temperature and humidity deformations of precast reinforced concrete e ements
operating in the climate of Central Asia are periodic in nature due to changes in
temperature and relative humidity of the environment both during the day and
throughout the year [2]. At the same time, the maximum of deformations during the
day corresponds to 17 hours, and the minimum is about 4-6 hours in the morning. The
maximum values of deformations during the year correspond to the summer period,
and the minimum values correspond to winter. The conducted experimental studies
show that when calculating reinforced concrete structures, it is necessary to take into
account the change in strength, the increase in shrinkage and creep deformations of
concrete, the manufacturing season and the operating conditions of the element.
Experiments have established that the limiting values of shrinkage deformations of
winter-made concrete are on average 10%, and creep is 25% less than that of summer-
made concrete (loading) [8]. As a result of the analysis of humerous studies, it was
found that the CMC 2.03.01.-96 technique underestimates the loss of prestress from
shrinkage and creep by about 12% [3].

In adry, hot climate, there are daily and seasonal fluctuations in the temperature
and humidity of the outdoor air. When heated, temperature deformation consists of two
types of deformations: reversible deformation - temperature expansion of concrete and
irreversible deformation - temperature shrinkage of concrete. The temperature
deformation of concrete expansion mainly depends on the type of aggregate and the
humidity of concrete. When the temperature rises, the cement stone expands
significantly less than the filler, and this expansion "disappears"' when the adsorption-
bound water is removed from the gel and the temperature deformation of shrinkage
develops. With the effective humidity of concrete, approximately equal to 2 ... 3%, the
gel has the maximum degree of moisture and there is no free water.

When heated with humidity |ess effective, the temperature shrinkage of concrete
occurs even with a short-term rise in temperature. The temperature shrinkage of
concrete on Portland cement is mainly due to the shrinkage of cement stone. When
concrete is heated, deformations of thermal expanson and shrinkage are
simultaneously manifested. The temperature deformation of concrete &, will be less
than the temperature expansion &; by the amount of temperature shrinkage &

&r=&t-Ecs=(att ~Ccs) t =t t (1)
When heating concrete with a humidity higher than effective or dry concrete, the
temperature deformations &, will be equal to the deformations of the temperature
expansion of concrete ay= &, since the temperature shrinkage in wet concrete has not
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yet manifested itself, but in dry concrete has already passed. The values of temperature
deformations & in wet concrete will be greater than dry concrete. If the concrete is

moistened during cooling, then temperature shrinkage will appear again during
subsequent heating.

Fig.1. Deformations of moisture shrinkage of concretein adry hot climate [2]
1 - prisms with a cross section of 70x70 mm;

2 - mpusmel ceuenuem 200x200 mm;
3 - temperature, °C; 4 - outdoor humidity.
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The coefficient of linear temperature deformation of concrete a,: of natural humidity
at the first heating depends on the type of aggregate made of granite 11-10°5c7?,
limestone 10-10%* and expanded clay 9-10c. The main climatic factors affecting
the change in the temperature of structures are the outdoor temperature and solar
radiation. In their changes, two periodic fluctuations can be distinguished with annual

(winter-summer) and daily (day-night) periods. Under the influence of fluctuationsin

air temperature and the intensity of solar radiation, the temperature field of structures

changes over time and is non-stationary. The temperature distribution over the cross
section of the element at any given timeis nonlinear.

In practical calculations of structures, the temperature field is considered during
the period of the most unfavorable impact of climatic temperatures. At the same time,
to simplify the calculation, a non-stationary temperature field leads to equivalent
stationary ones. It is assumed that within any cross-section, the temperature is
distributed according to alinear law.
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The problem of reliability is a complex problem, the solution of which depends
not only on how deeply the engineering methods of the theory of reliability are
developed, but al'so on how much the created theory of reliability isapplied in practice,
that is, the degree to which reliability is ensured in Construction Practice [1].

In order for the construction object to be reliable, it is necessary to carry out
complex measures at all stages of construction and operation of its design. The essence
of the complex measures that are drawn up to carry out such work depends on the type
of this object, the process of its exploitation and other factors.

Measures for the implementation of reliability can be conditionally divided into
two groups: measures aimed at increasing the level of continuous operation (increasing
the average service life of structures) and measures aimed at increasing the suitability
for repair (reducing the period of repair, its laboriousness, and the estimated cost of
repair). Both of them can be carried out in the process of design, construction and
operation. Let's consider the factors affecting the reliability of the operation of
buildings (Table 1).

Famous, temir concrete constructionalar ikkita group chegaraviy holatlar
bravidiy account. This account is currently kungacha amalga oshirilayetganliga and
yacht asaresult of beraetganligakaramai currently Kun talablariga bera beraoladi deb
aith riyin. Because chegaraviy holatlar methodically zhuda |ake omilyarni accountga
oladigan coefficient, tizim yaratilgan bulsada, irim tasodifiy hollar, kulyad tutilmagan
static and airim hollard dynamic yuklamalar can be reduced [2].

One of the characteristic features of the reliability of structural elementsis the
duration of its operation. The service life of buildingsis measured in several decades.
But during this period, the physical and mechanical properties of materialswill change.
Modern calculation methods that take into account reliability make it possible to
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predict the degree of reliability of a building, taking into account changes in the
properties of materials and structures.

To increase reliability, it is necessary to find such volumetric-planned and
constructive solutions as early as the design process, so that the possibility of their
long-term exploitation is created: the choice of durable materials standard structures;
it consists in keeping them from the atmospheric, heat-humidity regime, various
technological influences, ensuring its load-bearing capacity when exposed to various
unfavorable loads.

It consists in optimizing the structural scheme of the premisesin increasing the
degree of reliability, approximation of the elements to be assembled, and reducing the
number of interconnected nodes. In turn, increasing the reliability of nodes and details
of structures, the use of standard elements in design, serve as an important factor in
increasing the durability of buildings for the long term. In the overhaul or
reconstruction of buildings, materials that meet the standard requirement, are unified,
tested many times, the technology of their production is also well established, the
quality of such materials is much higher than that of other smilar materials. That is
why the standard products of the construction industry meet the economic and
reliability requirements of the building under repair. Buildings are exploited in certain
climatic, temperature-humidity and production conditions.

Table 1

Factor s affecting the reliability of buildings
Climatic conditions
Internal production environment
Wear and tear, becoming unusable
Disadvantages in the constructive scheme
Low quality of constructions
Poor quality of compounds in seams
Violation of the technology of repair work
Violation of the rules of exploitation
Improving constructive schemes
Reducing the number of constructive elements
and their approximation
Use of long-resistant materials and items
Quality control of repair work
Progressive repair methods
Using standard methods in repair
Increased repair suitability
Reducing the influence of production factors
Protection of structures from the effects of

Factors that reduce
reliability

Factors affecting operational reliability

Factors that increase reliability

http://www.newjournal.org/ m Volume-43 Issue-5 December 2023


http://www.newjournal.org/

JOURNAL OF NEW CENTURY INNOVATIONS

production

Conduct prevention

Repair personnel training

Clear implementation of the planned repair
system

This article discusses the questions and answers to the questions. Conducting
audit studies takes 15-25 minutes. Shuning as ushbu binolarning exploitation isonchli
rischi dargjada actual or accountanadi. Due to the fact that it currently takes a lot of
time to carry out maintenance and repair of equipment. Emphasizing the possibilities
by studying the basic elements, pointing to pastliging, Kit kulizga, south of the
kamentlar gabararitlaritarismaristiliga or kujbur kuziladiladi. Bu ESA Capital repair
and reconstruction of khargjatlarni 15-20% ha oshirib yubaradi. Shuning as a
reconstruction of kilinayetgan ishlash binosining iskhanishliliginisfined as adiamond
builder and needs to be repaired and repaired by taergarlik. Kyrgyzstan, the main SC,
Is usually best suited for software development. The operation of the jaraenida
constructionlarning escirishi and the state of the extended data are important indicators.
Guidelines for the design and high-quality design of promising projects, repair and
prevention, engaged in the optimization of tisimine and the development of reference
elements.
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CHANGESIN REINFORCED CONCRETE UNDER CLIMATIC
CONDITIONS

PhD. Akhmedov | lombek., Professor S.Kholmirzayev.,
Namangan Engineering-Construction Institute,
Islom Karimov street, 12, Namangan, Uzbekistan, 160103

Abstract. Issues of development of the economy of Tagikistan, as well as
prospects for economic development and economic development, as well as prospects
for the development of the economy of Tajikistan were discussed in Dushanbe.

Keywords. temperature, humidity, deformability, strength, solidity.

The strength and deformation characteristics of reinforced concrete structures,
which are exploited in dry hot climates, differ from the strength and deformation
characteristics of reinforced concrete structures used under normal conditions. In dry,
hot climates, the strength of the concrete decreases, under the influence of long-term
loads, the solidity of reinforced concrete structures and the opening width of the cracks
increase. Not taking these factors into account leads to a decrease in the quality and
durability of reinforced concrete structures for the long term. In this regard, it is
necessary to take into account the climatic impact in the design of reinforced concrete
structures under operation, as indicated by building norms and rules [1]. According to
the above regulatory documents, when calculating the strength, deformability and
tightness of reinforced concrete structures to be operated in such climatic conditions,
the coefficient of working conditions of concrete isincreased to 4=0,85 in the case of
determining the elasticity module - 0,85. High temperatures and low relative
humidity cause significant temperature and penetration deformations and voltages to
form in concrete. Therefore, in structures that are not protected from solar radiation,
the moment of cracked formation increases due to temperature and penetration
deformation. Therefore, it is of great importance to study the influence of dry hot
climate on roughness. The results of the theoretical and practical research conducted
show that the cal culation of the calculation of the pulse rate by the recommended core
momentsin gmq 2.03.01-96 causes alot of uncertainty, that is, theoretical calculations
are significantly different from the current pulse rate. The main reason for thisisnot to
take into account the stresses generated by the penetration deformation of concrete and
the penetration deformation in the calculations performed so far. Therefore, N and
Mere,, It IS recommended to improve the detection method for simple engineering
calculations as follows. The moment of the cracked formation is entered 6. in the
formulafor determining the M.

N(€6-2)= (Rot,ser- 0cs) Whe (1)
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Here: ows=[é&st e -(Ur)(a-y)-Er - tensionin the result of the penetration

deformation of concrete; &5 and &« - penetration deformation  of

concrete :

Mip=N-(€-2); = o(Wred/Ared); (2

In thisexpression 65— cracked formation is used in the determination of torque,
especially since itsimportance is even greater when considering the effects of dry hot
climates. The advantages of this method are that the voltage from the result of the
penetration deformation, which is taken into account here, depends not only on the
temperature humidity conditions themselves, but also on other factors. Therefore, the
moment of cracked formation determined by this formula corresponds to the current
moment. Early cracked formation in structures is associated with high penetration
deformations in dry hot climates. Calculation on the opening of the cracked. In
reinforced concrete structures, the opening width of normal cracks is affected by
temperature, drying, wetting of concrete and external loading. As loading increases,
the opening width of the tailors increases. The increase in temperature increases the
opening width of the Tailors, which increases not only as a result of the stretching
stresses in the fittings, but also as aresult of the increased penetration deformation.
The results of the study conducted show that in dry hot climates, along with the early
formation of cracks, their opening width also increases. In the calculations currently
carried out, the opening width of the cracks was tied to the elongation strength of the
concrete, and in dry hot climates it was considered that the more the strength of the
stretch decreases, the more the opening width of the cracks decreases. This leadsto a
lot of uncertainty. The opening width of the splits according to QMQ 2.03.01-96 is
calculated asfollows:

a.(_‘,rc = 5'77'@ 20 (3,5'100 '/J) '(O-s /E s) ‘%/a (3)

taking into account dry hot climatic conditions, it is recommended to determine this
value as follows:

Acrec = 577[ 1) (Gs /E s)+ 6’(:51] 20(3,5‘100[!) A/d, (4)

here: for non-central compressible elements 6= 1,0.
The value of the introductory deformity (ec1) IS derived from the results of an
experimenta study. With the help of this proposed formula, it is possible to calculate
bending and non-linear compressive structures.
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PRODUCTION OF HEAT-INSULATING MATERIAL BASED ON
AGRICULTURAL WASTE

Phd. Akhmedov | lombek., Teach. F.Dadaxanov
Namangan engineering-construction institute,

Abstract. The article deals with the use of agricultural waste as a filler for
gypsum thermal insulation materials, the compositions and properties of these
materials are considered.

Keywords. gypsum, organic fillers, kenafa bonfires, cotton stalks, rice husk
and wood chips, compositions, properties, building, thermal.

In Uzbekistan, among the most priority sectorsis the construction materials
industry, which has a powerful potential and is of great importance for the
development of the construction complex. It is appropriate to note that the increase
in the efficiency and quality of construction mainly depends on the cost of building
materials, which is about 55-65% of the total cost of capital construction and their
quality.

Construction as a branch of our republic occupies one of the first places in
the use of material resources. The modern scale of construction also poses the task
of solving the issues of economical and rationa use of resources, first of al, the
implementation of existing reserves, i.e. the creation of low-waste and energy-saving
technologies using industrial waste. The implementation of these tasks leads, first of
al, to the saving of expensive material resources, and secondly, the refusal to import
them from other regions.

In modern conditions, it is urgent to find the possibility of using local
resources to obtain binders and materials based on them that meet technical
requirements and contribute to improving the environmental situation.

To fulfill thesetasks, it is necessary to expand the range of building materials
by using energy- and resource-saving building materials based on local raw materials
and waste from various industries and advanced technologies for their production.

In recent years, a new term has appeared in domestic and foreign
literature — energy-efficient (energy-efficient) buildings, that is, buildings,
during the design, construction and operation of which all possible measures
(energy-saving measures) aimed at saving thermal and electrical energy have
been implemented.

Modern buildings have great opportunities to increase their thermal
efficiency on the basis of the formation of thermal and air conditions,
optimization of heat and mass flows both in rooms and enclosing structures[1].
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The main weapon in the struggle for energy conservation and reduction of heat
loss is a properly selected thermal insulation material. Thermal insulation
material (TIM) is a material designed to reduce heat transfer, the thermal
insulation properties of which depend on its chemical composition and physical
structure. Thermal insulation materials have athermal conductivity A of no more than
0.175 W / (m * S), while 1 m® of effective TIM alows you to save 1.45 tons of
conventional fuel. Highly efficient tims are capable of having athermal conductivity
coefficient A = 0.06 or less. Thus, the use of thermal insulation materialsin construction
pays off on average within 5-15 years. For comparison, a hollow brick will pay off the
energy for its production only after 50 years [2,3]. Gypsum slabs are widely used in
construction as a thermal insulation material. They are used for plastering walls and
ceilings of premises. Thanksto the gypsum solution, good sound and thermal insulation
is provided. The use of gypsum in construction can be considered as an independent
material and for the manufacture of various gypsum products. Theseinclude: drywall,
gypsum fiber, gypsum chipboard, groove-ridge slabs. Gypsum is a part of plasters and
putties, due to which smooth and smooth coatings are obtained [4]:

Asyou know, gypsum iswidely used in construction. It is mainly used for the
production of gypsum and gypsum concrete construction products used for the interior
of buildings (thermal insulation boards, dry plaster, partition plates and panels, and a
number of others), aswell as for the manufacture of lime-gypsum plaster solutions for
theinterior walls of buildings.

In 2010, according to the USGS, 147 million tons of gypsum were produced
in the world. The largest producers are China (47 million tons), Iran (13 million tons),
Spain (11.5 million tons), the USA (8.8 million tons), Thailand (8.5 million tons) [5].
Construction gypsum is valued for its properties. The list of its advantages is
voluminous [6]:

*The material is environmentally friendly, does not contain toxic substances, does
not cause allergic reactions. Contributes to the creation of afavorable indoor climate.

* Buildings using gypsum withstand about 20 cycles of freezing and thawing
without losing their strength. In the absence of ahumid climate and sudden temperature
changes, buildings look decent for along period of time.

* Due to its low thermal conductivity, gypsum is used in construction as a room
insulation.

 The material is not amenable to gorenje. When exposed to temperatures of about
600-700 degrees, moisture begins to be released, slowing down the process of
spreading fire.

* Construction gypsum is light due to high strength and low density (1200-1500
kg/m3).

* Gypsum is considered the most affordable raw material. There are no problems
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with its extraction and processing. Complex and energy-intensive technol ogies are not
used.

 Hygroscopicity of gypsum is able to provide a positive effect on the humidity of
the room.

In production conditions, artificial porous fillers - perlite, vermiculite,
agliporite, expanded polystyrene, etc. - are used as light fillers to reduce the
consumption of gypsum. The use of agricultural waste instead of these fillers is
effective both from an economic point of view (to reduce the cost of thermal insulation
gypsum) and from an environmental point of view.

At the Namangan Institute of Civil Engineering at the Department of
"Production of Building materials, products and structures’, research was conducted
to study the use of agricultural waste to improve the thermal insulation properties of
gypsum.

Specia additives - organic fillers - have been added to the composition of gypsum
(G-5 grade) in the solution: kenaf bonfires, cotton stalks, rice husks and wood
shavings.

Kenaf is an annua herbaceous plant. Dry stems contain up to 21% of the fiber
used for the manufacture of technical fabrics, and seeds contain up to 20% of technical
oil. Kenafa bonfire is awaste of the primary processing of kenafa stems. The stems of
the kenaf, before processing to separate the bast fiber from the wood, are subjected to
specia treatment. A necessary stage of such preparation is soaking kenaf for 20-30 days
in natural reservoirs or pits filled with water, or in specia pools with hot water. In the
process of such processing, water-soluble sugary substances, organic acids and mineral
salts are leached from the bonfire.

Cotton belongsto the Mavaceae family. Stems consist mainly of lignified cells of
elongated shape. The bast contains the longest and strongest bundles of fibers, but they
are closdly related to the bark When the stems are crushed, a large amount of dust and
small things (up to 6%) is formed. The average fiber length of cotton stemsis 1.0 mm,
widthis 25 mk. Theratio of length to width is 40. Thisratio for spruce and pine with an
averagefiber length of 3.0 mmis65 and 55, respectively, for aspen -35 with afiber length
of 1 mm. Thus, the fibers of cotton stems are, on average, close in size to aspen fiber and
are significantly inferior to coniferous wood.

It is known that cotton stems are more flexible and plastic than wood, but less
durable. Thisis due to the fact that cotton is an annual shrub, a significant part of the
bast fibers of which do not have timeto stiffen. Up to 40% of the stems are bast fibers
and bark. This structure of cotton stems leads to difficulties in crushing due to the
formation of a large number of individual long fibers that clog knives. Rice husk -
waste from the rice processing industry — is ellipsoid scales from light yellow to
yellow in length 6-8 mm, width 3-4 mm and thickness 0.3-0.5 mm. The main
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components of rice husk as a plant material are cellulose, polysaccharides, hexosanes.
Rice husks brought from the Srednechirchik district of the Tashkent region were used
for research.

Wood in the Central Adan region is a scarce materid for the production of arbolite-
like materids. Wood isimported to Uzbekistan mainly from Russia and Kazakhstan. Wood
waste in Uzbekistan is generated a woodworking enterprises and workshops for the
manufacture of furniture, joinery, construction parts and various blanks. These wastes come
intheform of individua pieces of solid wood, aswell as machine shavings and sawdust [7].
To determine the thermophysical characteristics of gypsum with crushed organic fillers -
kenafa bonfire, cotton stalks, rice husk and wood chips, the method of therma pulse with a
linear heat source was chosen. Gypsumtileswith variousfillers (with the samefiller content)
with a sze of 160x160x40 are made. Three samples were prepared for each test. The tests
were carried out on dried samplesto aconstant mass. Prior to that, the sampleswere solidified
under natura conditions. Thetest resultsare shownin Teble-1.

Table-1. Thermophysica characteristics of gypsum with fillers

No | Dengty | Codniaentofthermal | o o e,
samples Nameof fillers kg/m? conductivity-news, KIkg K
W/mK
1 KenafaBonfire 435 0.068 0.59
2 Cotton sems 450 0.078 0.71
3 Rice husk 460 0.086 0.82
4 Wood shavings 490 0.095 0.86

As can be seen from Table-1, the lowest thermal conductivity is at the kenaf
campfire. Based on the data obtained, it should be noted that the thermal conductivity
of the material depends on the density of fillers. In addition, the thermophysical
properties of gypsum depend on the filler content in the material. With an increase in
the content of organic filler in gypsum, the thermal conductivity of the latter decreases.
Studiesto determine the biostability of samples have shown that the devel oped gypsum
material belongs to the group of biostable materials and is not biodegradable.

Fire resistance tests of thermal insulation gypsum with organic fillers were
carried out on sampleswith arib size of 150x60x10mm. The flammability was assessed
by the loss of mass of samples over afive-minute fire action. The results showed that
the developed thermal insulation gypsum based on agricultural waste belongs to the
group of hard-to-burn materials.

Conclusions. The results of the conducted studies have shown that the use of
agricultural waste fillers (organic fillers) instead of artificial porous fillers (perlite,
vermiculite, agliporite, expanded polystyrene, etc.): kenafa bonfire, cotton stalks, rice
husk and wood chips) made it possible to obtain a thermal insulation material with
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sufficiently low thermal conductivity and heat capacity, bio-resistant and difficult to
burn. The use of agricultural waste is effective both economically (to reduce the cost
of thermal insulation gypsum) and from an environmental point of view. This material
is recommended to be used in the form of dabs for finishing the interior walls of
buildings, in order to provide thermal insulation indoors.
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METHODS FOR PROCESSING GREENHOUSE RAW MATERIALS

Sen. Teach. Umarov | sroil., Teach. F.Dadaxanov
Namangan engineering-construction institute,
Islom Karimov avenue, 12,

Abstract. The properties of Seraraw materials, its support as a binding material,
the preparation of concrete and the comparison of cerobeton with Portland-based
concrete were carried out. Also, in the field of zero betting, the possibilities for the
production of serotonin using serotonin were analyzed.

Keywords: utilisation, industrial waste, waterproofness, cold storage, medium
density, minerals

In the twentieth century, in connection with the increase in the volume of
hydrocarbon production, the amount of extraction of Sera raw materials as aresult of
oil and gas processing began to increase. Large oil and gas processing companies began
to look for ways to utilise Sera. Because in average gas and oil refining companies,
more than 2tonnas of Sera appear as waste in one day. If this raw material is used for
useful purposes, environmental pollution is prevented. Sera is not actually a toxic
material. But its accumulation in large volumes can pose an environmental risk. As
Serais an intermediate material in the oil refining process, the amount of oil refining
will continue to increase as it increases. According to staistic data, the appearance of
Seraraw materialsin the form of waste at oil and gas processing plants in Uzbekistan
issevera million tons per year.

Serobeton is a composite material, the composition of which consists of inert
fillersand Sera, which are used asfillers and binders. Thetypesof fillersand fillersare
diverse, they consist of Flint, gravel, sand, slag of the metallurgical industry and other
materials, differ little from the composition of ordinary concrete. We will analyze the
main properties of Sera so that the main difference between serobeton from Portland
cement-based concrete is in its binder. Sera is the most abundant element in nature
within metallmas, it receives unity with aimost all chemical elements. Sera as well as
itscompounds arefound in all aggregate states of substances(solid, liquid and gaseous).
From the point of view of the physical characterityseraisasolid crisstal substance, two
different modifications of which will be the priority: it can be rhombic (density 2.07
g/cm2) and monoclin (density 1.97 g/cm2) forms. Sera conducts heat and electricity
poorly and is poorly soluble in water. For the production of more than 50% Sera Sera
acid worldwide, more than 25% is used in the preparation of Sera salt. In addition to
it,rubber is used in the technical industry, agriculture (in the preparation of mineral
fertilizers), in the preparation of matches and dyes, among other industries. Of al this,
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It ismore sosn to process Sera to be used in the preparation of serobeton and seroasfalt.

Sera coming out of enterprises can often be in a technical Sera, granulated or
liquid state. Seraiin liquid state is relatively more common, but transportation of Sera
In such astate is considered more inconvenient due to the increased |oading unloading
costs. But its composition is cleaner than in other aggregate cases. Technical Serais
formed as a result of hardening liquid Sera. Technical Sera reduces the mass in the
hardening process, it can remain pulling pollution well wet. It is considered more
convenient to store granulated Sera, but the granulating process also costs.

Towards the end of the twentieth century, research began on the properties of
Seraand serobeton in the United States. Asaresult, anumber of its positive properties
were determined: water tightness, low water absorption, high cold resistance, high
strength, and corrosion resistance are among them. Despite this, a number of its
disadvantages were a so identified: an excess of the degree of deformability under the
influence of high temperatures (at atemperature of 1200S, Sera beginsto liquefy), low
fire resistance, and the fact that when making alarge volume of serobeton, cracks can
form.

The results of an experimental study carried out by the Department of building
materials and objects of the Namangan Institute of Engineering Construction showed
that as a result of the modification of Sera and the use of various additives, structures
made of serobeton were found to be completely harmless to the environment.
Therefore, given the waterproofing, corrosion resistance of serobeton, hardening even
at low temperatures, the technology is non-waste, and has a high strength, it can be
recommended to use serobeton in the preparation of reinforced concrete piles,
Foundation dlabs, railway sleepers, road and sidewalk slabs, Wells, underground pipes,
aswell asin hydraulic structures.

It is worth noting that it is still time to say that as a result of scientific research,
al types of structures were fully covered. Taking into account the harsh continental
climate of Uzbekistan, the development of guides and technical conditions for the
production of serobeton in each season, the selection of methods for its modification,
the development of technical regulations for reinforced concrete structures of each
type, the establishment of the production of serobeton and serotemirbeton in production
facilitiesis one of the future important tasks. The strength of serobeton in particular is
almost twice as high asthat of Portland cement-based concrete, which makesit possible
to reduce the consumption of fittings in the preparation of reinforced concrete
structures. As a result, the estimated cost of the building or structures under
construction is reduced.
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USE IN MONOLITHIC REINFORCED CONCRETE
STRUCTURESIN UZBEKISTAN

Prof. S.Kholmirzayev., Sen. Teach. Umarov I sroil
Namangan engineering-construction institute,
Islom Karimov avenue, 12, Namangan, Uzbekistan, 160103

Abstract. This article presents the results of experimental studies and relevant
conclusions monoalithic reinforced concrete structures, as well as the study of the
properties of various strong concrete.

Key wor ds: temperature, reinforced concrete, shrinkage.

Until the end of the twentieth century, prefabricated reinforced concrete took
the main place in the construction of buildings and structures on the territory of
Uzbekistan. In 1998, the relevant decision of the Cabinet of Ministers of the Republic
of Uzbekistan on the development of monoalithic reinforced concrete was adopted.
After that, along with prefabricated reinforced concrete, the application of monolithic
reinforced concrete increased. The reason why prefabricated reinforced concrete was
considered the main focus during the former Union was due to the climate. A cold
climate is characteristic of alarge area of the former Union. In some regions of Russia,
winter lasts almost six months, and the application of prefabricated reinforced concrete
is considered more effective]1] . Since all regulatory documents were developed in the
center of the former Union, and the priority areas of research were also planned in the
center, research was carried out mainly on prefabricated reinforced concrete. Research
on monolithic reinforced concrete was carried out very little and was not enough to
ensure the structural safety of buildings. After Uzbekistan became an independent
state, a sharp increase in the construction sector began, and the use of monoalithic
reinforced concrete increased more than ever. Hence, one of the urgent tasks is to
develop recommendations and introduce them into practice by researching the
strength-deformability properties of monolithic reinforced concrete structures.  One
of the distinctive features of monolithic reinforced concrete is that the formation of
their propertiesis carried out at construction objects, and not in factory conditions. The
hardening conditions of concrete and reinforced concrete are not stable, it can have a
positive or negative effect on the strength and deformability properties of concrete[3].
Therefore, the study of the influence of the conditions of hardening reinforced concrete
structures on their load-bearing capacity is one of the urgent tasks. With the
development of cities, multi-storey residential buildings began to appear. The growth
of the city's population, the efficient use of the territory, the attempt to reduce urban
communications caused the increasein the number of floorsin apartment buildingsand
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later in them. In the early days, high-riseresidential buildings were restored to be load-
bearing brick-walled, after the problems of industrializing construction appeared, it
was decided to solve these problems with the help of prefabricated steel structures.
Focusing on foreign experiments, it can be seen that in Great Britain and Germany,
prefabricated reinforced concrete structures are practically not used, and in countries
such as the United States and France, the share of prefabricated reinforced concrete
does not even reach 40%, depending on the climatic conditions of each country,
deciding the use of monolithic reinforced concrete. Before researching some of the
disadvantages of prefabricated reinforced concrete, let's consider the amount of energy
consumption using the following table (Table 1)

Table1
The amount of energy spent on the preparation and installation of building materials
Materia for the item 1M yayn capdnanaguran
sHeprust (KBT/coar)

Sand 89
Cement 223
Gravel 89
Water 2,2

Prefabricated reinforced concrete 2226
Monolithic concrete 488

Stedl rolling 8740

Fittings 8736
Brick 986
Mixing 421

Window 3570

Aluminum structures 72243
Concrete blocks 311

Currently, the exploited residential buildings were built in the 70-80s of the last
century, they have two different structural schemes: load-bearing walls for residential
buildings are panel buildings of transverse orientation, as well as reinforced frame
panels for public buildings. The wide application of prefabricated reinforced concrete
would force the design depending on theitem produced. Thelarge energy consumption
for prefabricated reinforced concrete, the implementation of project work depending
on the size of the manufactured item, gradually led to the design of other structural
schematic buildings. In connection with the transition of the construction industry to
the private sector, a huge number of construction firms appeared, which, according to
the order, began to restore buildings and structures on projects of various original
structural solutions. In this regard, buildings in a constructive solution are currently
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being designed as follows:

-all load-bearing structures are made of monolithic reinforced concrete;

- vertical load-bearing structures from monolithic reinforced concrete;

- load-bearing carcass and orayopma from monolithic reinforced concrete.

The design and construction of buildingsin such a constructive solution requires
the study of the premises for Rea conditions under which the premises will be
kspluated. The theory of calculation of reinforced concrete structures in the
construction Sciences is considered to be one of the well-developed sections. In
modern mathematical models of calculation, the rheological properties of concrete, its
anisotropy, nonlinear connection of deformation with voltage at short-term loads are
taken into account. Although many studies have been carried out on the properties of
iron concrete, destructive processes in concrete are not sufficiently taken into account.
One of the founders of the physical theory of concrete strength is o.Ya. Berg.
According to his research, when compression reaches a certain level, microdistricts are
formed in concrete, and elementary microdistricts occur. The coincidence or
convergence of many experimental studies carried out with theoretical values has
shown that this theory can be applied. Research in the Twenty-First Century testifies
that the strength of concrete increases under load.

To compare the properties of concrete in monolithic reinforced concrete
structures with the properties of concrete in prefabricated reinforced concrete,
experimental studies were carried out in the Laboratory of the Namangan reinforced
concrete stock company. Experimental studies used cubic samples with sides of
15x15x15cm and 10x10x10cm. In their preparation, the metal was compacted using
vibrators, using molds. Samples of the first category were heat treated with moisture
in order to accelerate hardening. And the specimens of the second category were kept
in natural conditions. Due to the fact that the first samples were prepared in the spring
months, their hardening conditions became close to normal conditions. The samples
were discharged from the mold after 7 days and stored in awet OPIL until testing was
carried out.

When choosing a concrete composition, attention was paid to the preparation of
concrete of low strength (class B15-B20), medium strength (B25-B35) and high
strength (B40 and above). The test results are presented in Table 2. The consistency of
the samples was determined in 3, 7 and 28 days. In the early stages of the test, the
strength of the heat treated concrete was higher, in 28 days, that is, when the concrete
reached a draft consistency, the strength of the hardened concrete in natural conditions
was higher.

Table2

Changesin the composition of concretein experimental samplesand their
strength
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Compressive
Composition of 1m? concrete strength limit
. mix MPa (in
Prqect Solid state C/.H different terms)
consistency S ratio
Water | Ceme q Flash 3 7 28
| ntKr kg kg CYT | CYyT | CyT
1 2 3 4 5 6 7 8 9 | 10
212 11. | 16.
Steamed | 175- | 250- | 650- 1255 0.68- ] 3 | 3
treated 190 260 | 700 0.76 33. | 47.
21.6
Low 7 9
consistency 20. | 22.
170- | 250- | 650- 0.69- 4- | 4-
Naturdl 90 | 260 [700| 2 | 076 | | 34 | 38,
2 3
32,0 | 33, | 49,
Steamed | 160- | 450- |450-| 1250- | 0,32- - 2- | 5
treated 165 500 | 490 | 1500 0,37 |34,2| 43, | 64,
At medium 0 8 2
consistency 48, | 51,
160- | 450- |450-| 1250- | 0,32- 1- | 2-
Natural
165 500 | 490 | 1500 0,37 54, | 67,
1 2
58. | 70.
Steamed | 140- | 500- |520-| 1200- | 0,28- |407-| O- | 8-
treated 150 550 | 570 | 1350 0,30 | 645 | 83. | 93.
High 6 2
strength 60. | 71.
140- | 500- |520-| 1200- | 0,28- 3- | 6-
Natural -
150 550 | 570 | 1350 0,30 88. | 94.
6 1

These studies were carried out in April, and in natural conditions, samples of
mold were stored in the laboratory of the enterprise. Due to the fact that these
conditions differed little from normal ones, the average strength of samples stored in
natural conditions was more than that of heat-treated samples. Hence the strength of
monolithic concrete and reinforced concrete is not less than that of prefabricated
reinforced concrete, the advantages of monolithic reinforced concrete are even more
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pronounced, given the low energy consumption. From the results of a study in
subsequent years, it isknown that if monolithic reinforced concrete structures are made
in the summer months, its strength and deformability properties are negatively affected
by dry hot climates. But recommendations were developed to take this effect into
account, taking into account the influence of climatic conditions on the structural safety
of reinforced concrete construction. In conclusion, it is worth noting that in the
conditions of Uzbekistan, it is advisable to apply monolithic reinforced concrete
structures more widely.
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Abstract. Implementation of a scientifically based legislative, regulatory and
methodol ogical framework for the design and construction, as well as the operation of
buildings and structures, aimed at increasing the energy efficiency of buildings under
construction

Keywords. housing and civil engineering, air temperature in the building,
protecting the building from overheating

In the context of a progressive decline in reserves and a corresponding increase
in pricesfor traditional non-renewable fuel and energy resources, theimportance of the
role of energy in the global economy has become obvious. Therefore, specia attention
Is being paid worldwide to improving energy efficiency and reducing carbon dioxide
emissions into the atmosphere.

One of the main directions of state policy in thefield of rational use of energy in
our country isthe stabilization of the production and consumption of energy necessary
for the intensive development of the nationa economy [1,2,3,4,5,6,7,8,9,10].
Therefore, energy saving, development and application of energy-saving technologies,
and the use of renewable energy sources are the most important tasks in all spheres of
the country’s economy. Considering the particular relevance of increasing the
efficiency of energy consumption, our country adopted legid ative acts and Resolutions
of the Cabinet of Ministers aimed at the rational use of energy, deepening economic
reforms in the energy sector, carrying out energy surveys and examinations of
consumers of fuel and energy resources, developing a concept for reforming the heat
supply system and programs for modernization and development of the system heat
supply in the republic for the coming years, to improve systems for accounting and
control of electrical energy consumption, etc. It should be noted that at that stage of
ensuring energy saving in the republic, the above acts were aimed at developing and
improving the activities of mainly producers of energy and industrial productg
11,12,13,14,15].

Considering that about half of all energy consumption in the country comesfrom
buildings and structures, an urgent legal, scientific and technical problem is the
development and implementation of a scientifically based legislative, regulatory and
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methodol ogical framework for the design and construction, as well as the operation of
buildings and structures, aimed at increasing energy efficiency of both newly
constructed buildings and the existing significant stock of residential and public
buildings that do not meet modern energy consumption requirements.

Over the years of independence of the republic, steps have been taken to
gradually increase the requirements for thermal protection of buildings, taking into
account the development of the country's economy. In the following years, 12 revised
building codes and regulations were introduced, one way or another related to the
design and ensuring energy efficiency of buildings. The achieved level of thermal
protection of buildings according to the specified standardsis 1.4-4.0 times higher than
the level of regulatory requirements for thermal protection that were in force during
the Soviet period. At the sametime, the achieved level is on average 2 timeslower than
the level of regulatory requirements in the European Union countries. Therefore,
research amed at developing and improving the regulatory and methodological
framework for the design and construction of energy-efficient buildings, creating
conditions (market mechanisms) for realizing the energy saving potential in housing
and civil construction by increasing the energy efficiency of new, reconstructed and
existing buildingsis of particular importance.

The purpose of this study is to develop the state of the production base of

effective thermal insulation materias, the need to create prerequisites and mechanisms
for stimulating energy saving in buildings and structures.
Thetask of thermal engineering calculation of acomplex building envelopeisto obtain
the distribution of temperatures and heat flows, taking into account its shape, size,
thermophysical characteristics of the materials used and various thermal effects on
them and checking whether the structure meets the regulatory data in relation to the
relevant conditions [15,16,17,18 ,19,20,21].

Maintaining increased requirements for thermal protection of buildings requires
a fundamental revision of the design solutions of enclosing structures, the correct
choice of thermal insulation materials taking into account operating conditions.

Considering that knowledge of building heating engineering is of great
importance for the rational design of external enclosing structures in modern
construction, in which various enclosing structures made of new, often little-studied,
not always effective materials are widely used, we considered it appropriate to briefly
discuss the basic well-known classical ideas and concepts about heat transfer in
enclosing structures, which have recently become particularly important in the context
of increasing requirements for thermal protection.

Building heat engineering deals with the study of heat transfer and air
permeation through the building envelope, as well as the humidity regime of the
building envel ope associated with heat transfer processes.
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The thermal properties of external building enclosures depend on:

- in heated buildings - the amount of heat lost by the building in winter;

- constancy of the air temperature in the building over time with uneven heat transfer
from the heating system,

- protection of the building from overheating in the summer;

- the temperature of the inner surface of the fence, which guarantees against the
formation of condensation on it;

- the humidity regime of the fence, which affects the heat-protective qualities of the
fence and its durability.
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EFFECTIVE CONCRETE PREPARATION METHODSBASED ON
LIGHTWEIGHT AGGREGATES
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Abstract. Due to the difficulty of producing expensive aggregates, this problem
forces usto turn to the use of new types of porous aggregates using local raw materials
and coa mining waste in lightweight concrete.

Keywords: studying their physical and technical properties, structural features,
reliability and durability.

The development of modern construction is directed aong the path of reducing

the mass of constructed objects, the production and use of effective building materials,
which include porous aggregates and lightweight concrete based on them.
The use of lightweight concrete makes it possible to reduce the weight of reinforced
concrete structures by 30-35%, enlarge building elements, improve thermal and
acoustic performance, reduce transportation and installation costs and reduce
construction costs. For example, replacing external brick walls with lightweight
concrete panels on porous aggregates can reduce their weight by 6-7 times and reduce
costs by 15-20%.

The production of lightweight concretein Central Asia, including Uzbekistan, is
based almost exclusively on expanded clay gravel. However, the raw materials for the
production of expanded clay gravel arevery limited and do not allow usto fully provide
the construction industry with the required volume of porous aggregates and,
accordingly, lightweight concrete.

To solve this problem, it is necessary to develop research work aimed at finding
more accessible and widespread raw materials and industrial waste for the production
of artificial porous aggregates and lightweight concrete based on them, studying their
physical and technical properties, structural features, reliability and durability.

An important area of technical progress in construction is reducing the weight of
constructed objects through the production and use of effective building materials,
which include porous aggregates and lightweight concrete based on them. The use of
lightweight concrete makes it possible to reduce the weight of products and building
structures by up to 35%, the consumption of steel by 20%, and cement by 10%. At the
same time, the dimensions of structures and spans of buildings and structuresincrease,
thermal and acoustic characteristics improve, and resistance to dynamic and seismic
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influences increases.

In recent decades, a large number of studies have been carried out on the
selection of composition, development of technological parameters for production,
theory of strength, physical and technical properties and durability of lightweight
concrete based on porous aggregates [1,2,3,4,5]. Among these studies, the dominant
place is occupied by the following works:

I.N.Akhverdov, A.A.Arakelyan, G.A.Buzhevich, A.l.Vaganov, G.l.Gorchakov,
Yu.P.Gorlov, V.G.Dovzhik, I.A.lvanov, S. M. Itskovich, I. A. Kornev,

Y u.E. Kornilovich, A.A. Kudryavtsev, Yu.D. Natsievsky, N.A. Popov,

|.E.Putlyaeva, B.G.Skramtaeva, M.Z.Simonov, N.YaSpivak, YaSh.Sten,
M.P.Elinzon, A.Short, J.P.Levy, K.Valts, and others.

To obtain effective lightweight concrete, high-quality porous aggregates are
required. It is known that currently the largest share in the total production of artificial
porous aggregates is occupied by expanded clay (70-75%) [6,7,8,9,10]. To obtain
expanded clay, highly plastic and easily intumescent clays are needed - bentonite,
kaolin, montmorllionite and others. [Gorlov Y u.P.].

However, the absence of the above clays in many regions does not allow the
production of the most common expanded clay.

Recently, as many researchers have noted, scientific work has been carried out
to explore the possihilities of developing porous aggregates using various industrial
wastes and local raw materias (ash gravel, agloporite, quartzeporite, camporite, etc.),
allowing to expand the range of porous aggregates and reduce the cost of raw materials
and energy costs for their production.

In the CIS and far abroad, quite alot of experience has been accumulated in the
use of structura lightweight concrete using various porous aggregates. At the same
time, the following types of products and structures are most widespread: wall panels,
slabs, floors and coverings, as well as trusses, beams, vaults and others

Currently, the production of high-strength expanded clay is usualy
[11,12,13,14,15]. is associated with increased requirements for raw materias for its
production or the search for new methods of production, which often complicate the
technology and are not always economically justified. Therefore, this problem forces
us to turn to the use of new types of porous aggregates based on local raw materials
and coal mining waste in lightweight concrete. We believe that the use of this filler,
which has acompressive strength in acylinder of 2.5-3.0 MPa, an average bulk density
of 730-750 kg/m3, which makes it possible to obtain lightweight concrete of classes
B10-B30, is quite acceptable and can be used in our republic. [2]
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SAXJIUT BA HUTMA TEMHUP-BETOH KOHCTPYKIUSJIAPJIA
BETOHHUHI KOTUII )KAPAEHUTA KYPYK-UCCUK UKJIUM
IMAPOUTUHHUHI TABCUPHU

M.Myxumounoe,
Axmeooe Hcrnomoek,
Ymapoe Hcpouan,
HamMKH. .ykumysuunapu.

Annomayun. Maxonana KENTUPWITaH MAabJIyMOTJIap SXJIMT Ba UMTMa TEMHUP-
O0E€TOH KOHCTPYKUHUSJIApHU TaOWMUM MIapOUTIa Ba HUKIUMHU KYypYK-HCCHK OYnran
Xyayuiapaa Taii€pianranga OeTOH MyCTaxKaMJIMTMHU OaxoJjalia aMajinii axaMmusT
KacO 3Taau.

“Kypyk-uCcCUK MKIMM’~ JeraHja >kasupama €3 kyHinapu y3ok (100 xynman
OPTHK) JaBOM JTaIUraH, XaBOHUHT JHT F0KopH xapopatu +40°C Ba yHIaH opTaguras,
SHT MCCHK olimaru yprada rokopu xapopar 29-30 °C, xaBoHMHT HuCOMiIT HAMIMIH 3ca
3HT UccuK onaa 50-55% nan kaM OynaauraH MEeTeopoJIOTUK MApOoUTIap WUTHHANCH
TYLIYHUJIaAU. SIbHU KypyK HMCCUK MKJIMMHUHT IIAPOUTIAPU KyHuAarujiap: WHJIHUHT
€3 olinapuaa Ky&m pajualMsACHHUHT MUKJIOpU cyTkacura 600-800 kkan/cm?, 100
KYHJIaH KYII BaKT XxaBo xapoparu 25 °C 1okop, xaBo Hammiru 50% KaM, IaMOJIHUHT
VypTaua te3nuru b onnaa 1,2-1,4 m/c ra etanu. Kypyk-uccuk UKJIMMITH Xy Ty aiap
XapopaT Ba HUCOMM HAMIIMKHUHI CyTKa JaBOMMJA KaTTa (apKIaHUIIN, KypUIIHUILI
KOHCTPYKLMSJIAPH OYHK Fo3anapuHuHr KyHaysnapu 60-80 °C raua xusumm, TyHiapu
coBumu Ba Oynaaru xapoparnap ¢apku 40 °C man opTu KeTumm, KypykK HIaMoJuIap
sculM OunaH xycycusitiaaHaau. LlemeHT Ba OETOH MyCTaXKaMJIIMTMHUHT YCHUILIU KYTI
KUXaTIaH XapopaT-HaMJIUK IapouTura 0orauk Oynaau. beToH MycTaxKaMIMTHHUHT
VCUIIM y4yH SHT KyJad mapout OETOHHHW AacTiad macT mycOaT xapopataa CYHrpa
MeBEPHUI EKU IOKOPHU Xapopat/ia cakJiall XUCOOIaHa Iu.

Tabuwnii mapoutinapga OETOHHUHT KOTUIITMHU TE3JIATUINTA KyWHaaru ycysiap
OpPKQJIM DSPUILIHII MYMKHH: aKTHUBJIMIU IOKOpU OyiraH Ba Maiiga TyHuiIrad
LHEeMeHTIapaaH QoiianaHun; IuiacTU@uKaTopiap Ba cynepruiacTugukaropiapaa
¢doipananum xucoobura C/L HU kaMalTUPHILL, HEMEHT capPUHK OIIMPHUII; KOTUIIHU
TE3J1aTyBYM XUMUABUM KylIMMYaJapHU KyJUlall.

Kymnab TaakuKOTYWIApHUHT XyJlocallapura Kypa IOKOpH XapopaTr OETOHHUHT
JacTIa0Kd MYCTaXKAMJIMTMHUHT OPTHUIINIa, HUXOABHM MYCTaXKaMJIMTHHUHT 53ca
Kamaiimmmra onub kemaau. bByHuHr cababum  rOKOopu XapopaT TabCUpPHIA
rujipatiaHaéTrad UEMEHT 3appacu arpoduaa HucOaTaH 3ud OYiIraH KOOMKHUHT XOCHUIT
OYIUIIM HATHXKAacHUJla LEMEHT 3appacy MYMra CyBHUHI KUPHUIIM KUWWHJIAIIWILN Ba
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TUAPATIIAHUII KapaéHUHUHT CEKUHJIAITYBU, apuM xoJuiapaa 3ca OyTyHnal TyxTad
KOJIMIIIHU XUCOOJIaHaIN.

TaxxpubanapHUHT KypcaTHIH4Ya XapopaT OCTOHHWHT KOTHIIWHH TE3JIATHII
Owtan OMpra YHUHT OOIIJIAaHTHY TaBPUATH CTPYKTYPACHHUHT MAKJUIAHUTITUTA CATONH
TabCUP ITAIU.

KypyK-uCCHK HUKJIUM MIAPOUTHAA IEMEHTHUHT YUUJIALIWII JaBPUHU AHUKJIAII
aMaiiii axamusaTra sra. Kyiuaa my uyHanumiga YyTKa3wiraH TaAKUKOT HaTHXKajlapu
KeATHpUirat [2].

[lemMeHTIapHUHT KOTHUII JaBPUHU XapopaTra OOTINK paBUIIIA Y3rapuiiu

2-KaJBal
IlemeHT TypH Xapopar | Korumr mypnartu, coat - MUH
°C OOLUIAaHUIINY | TYTaTUIUIIN
[TopTmanaueMeHT 70 0-40 0-55
50 1-00 2-00
30 1-45 2-45
15 3-00 6-10
5 4-45 14-40
0 8-00 25-35
HInakomopTaaHAIIEMEHT 70 1-05 1-45
50 1-45 2-45
30 2-15 5-40
15 3-55 10-45
S 5-20 23-15
0 7-45 37-25

2-KajBajiaH KYpUHUO TYpUOJUKU XapOPATHUHT OPTHUIIM IEMEHTHUHT KOTHII
JaBpU OOIUJIAHUIIA Ba TYTAllld OPAIUTUAATH MYJIJATHUHT CE3UJIapiid KUCKAPHUIIIUTA
onmub kemamu. 1:3 Tapkubna Taill€piaHraH LEMEHT KOPHUIIMACHUHUHT YIIIAIIHIII
MyJaTu [IeMEeHT OYTKacura HucOaTaH aH4a KMCKa, 0€TOH KOpHUIIMACH YUyH 3ca Oy
MyAJaT siHaJa KUCKapaIu.

Vr1kasunran KYI COHJIM TaXpUOaJTapHUHT ypTaya KUMaTIapu acoCuaa Typiu
TypJary Ba MapKaJlard LieMeHTIapaan Taiiépnanran 6etonnapaunr 1°C nan 40°C raua
Oynran xapopaTna MYCTaXKaMJIMTUHUHT VCUIUTA O MabIyMOTJIap KyHuaaru
XKaJBalla KenTupwirad. JKajasangaru HaTvKanap OKyBYaHIUTH (KOHYCHUHT YYKHUIIIN)
1-3 cm Oynran 6€TOH KOpHUIIIMACHIaH Tal€épaHTaH HaMyHalap aCoCUAa OJMHTaH.

Kotui xapopatu Typiuda 0Yiaranaa O€TOHHUHT CUKWJIUIIAAT HUCOU
MYCTaxXKaMJIMTHHUHT Y3rapuiny  3- skajJBaijaa Oepuiras.
Kotui xapopatu typinda 0Yiaranaa O€TOHHUHT CUKWJIUIIAAr HUCOUI
MYCTaxXKaMJIUTUHUHT Y3rapuIly.
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3-xaaBai
IlemenT Typu | beTOHHHMHT Ypraua KOTHII XapOPaTHHUHT Kyinaaru
Ba MapKacH, KOTHIII xuiimatnapuaa (°C) GeToHHMHT HUCOUI
OeToH MyAIaTiapH, MYyCTaXKaMJIUTH
MapKacu CyT (Jroiimxa MycTaxkamiurura Haucoaran %
Xucoouaa)
1 5 10 20 30 40
400 mapkanm 1 5 9 12 23 35 45
MOPTIaH/IEME 2 12 19 25 40 55 65
HT aCOCHIaru 3 18 27 37 50 65 7’
200-300 5 28 38 50 65 80 90
MapKaiu 7 35 48 58 75 90 100
OeToH 14 50 62 72 90 100 -
28 65 77 85 100 - -
500 mapkanu 1 8 12 18 28 40 55
MOpTJIAHALIEME 2 16 22 32 50 63 75
HT aCOCHJIaru 3 22 32 45 60 74 85
400 mapkaam 5 32 45 58 74 85 96
OeToH 7 40 55 66 82 92 100
14 S7 70 80 92 100 -
28 70 80 90 100 - -
400 mapkaam 1 3 6 10 16 30 40
TIUTAKOTIOPTIIA 2 8 12 18 30 40 60
HJIIIEMEHT 3 13 18 25 40 55 70
acocuzaru 5 20 27 35 955 65 85
200-300 7 25 34 43 65 70 100
Mapkan 14 35 50 60 80 96 -
Oeton 28 40 | 60 | 80 | 100 - -

JKanBanma KenTupwiIraH MabiIyMOTJIAp KyPYK-UCCHK MKIMMIIM XyIymjlapia
Tabuuii  mapouTna  TaW€pllaHaguraH ~— SAXJUT  Ba  WUrMa  TeMUp-OeTOH
KOHCTpYKIMsIapiard OETOH MyCTaXxKaMJIMTMHM OaxoJalljga amMaiuil axamusT Kacoh

STadu.
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HOZIRGI KUNDAGI ZAMONAVIY QURILISHDA ISSIQLIK TA’MINOTI
TIZMLARINING TURAR JOY BINOLARIDA QO’LLANILISH TAHLILI

Sharopov Begyor Xolmatjon o’gli
Raxmatillayev Yosunbek Ne’matilla 0’g’li
Namangan muhandislik qurilish instituti
stajyor-o ‘gituvchilari

Annotasiya: Magolada markazlashtirilgan issiglik taminoti tizimlarining
afzalliklari va kamchiliklari muhokama qilinadi. Umimiy xulosaga ko'ra, bunday
tizimlar, aynigsa, aholi zich joylashgan shaharlar uchun aohida gozonxonalarga
garaganda ancha samarali va tgjamkor. Birog, markazlashtirilgan isitish tizimlari
guvurlarda issiglik yo'qotilishi va ehtiyotkorlik bilan loyihalash va ishlatish zarurati
kabi kamchiliklarga ega.

Kalit so’zlar: Issiqlik ta’minoti, energiya resurslar, suv quvurlari, nasos
qgurilmalari, markaziy tizmlar, yoqilg’i energiyasi, mahalliy isitish tizimlari,
ventilyatsiyatizmlari.

Issiqlik ta’minoti xalq xo’jaligining yirik tarmog’idir.Uning ehtiyojiga har yili
respublikamizda gazib olinadigan va ishlab chigariladigan yoqilg’ining taxminan
20% sarflanadi [3]. Markazlashgan issiqlik ta’minoti tizmlari, aynigsa aholi zich
joylashgan shaharlar uchun alohida qozonlardan ko’ra mustahkam va samarali
ekanligi isbotlangan. [2]. Biroq nasosning quvvati va issiglikning quvurlarda
yo’qotilishi bilan bog’liqg muammolar,mahalliy isitish tizimiganisbatan bu tizmning
eng katta kamchiliklari ekanligini ko’rsatib beradi [2].

Markazlashtirilgan issiqlik ta’minoti tizimlarida issiqlik binolarni isitishga ,
ventelyatsiya va havoni  konditsiyalash qurilmalarida xonalarga uzatiladigan xavoni
qizdirishga , issiq suv ta’minotiga , shuningdek sanoat korxonalarida past haroratli
(300-350°C gaca bo’lgan )texnologik jarayonlarga sarflanadi [2].

Bugungi kunning eng dolzarb muammolaridan biri bu energiyani tejashdir.
Markazlashgan issiqlik ta’minoti tizimidan ratsional foydalanish esa energiya
tejashning samarador usulidan biridir.

Markazlashgan issiqlik ta’minoti tizimining asosiy texnik iqtisodiy afzalliklari
quyidagilardir:

- issiglik energiyasini yirik  qozonxonalarda ishlab chigarish ko’plab mayda
gozonxona ardaishlab chigarishga nisbatan arzonroq tushadi [1];

- yirik issiqlik qozonxonalarida past energiya beruvchi yoqilg’i resurslaridan
foydalanish mumkin, bu esa yoqilg’idan gralib chigayotgan zaxarli gazlarni
atmosferaga zararini kamaytirishgaolib keladi. [1];
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- markazlashgan issiqlik tarmogqlarida yoqilg’1 yoqishda ajralgan zararli gazlarni qayta
ishlash , turli uglerod gazlarini ushlab qolish uchun filtrlar o’rnatish imkoni mavjud
,undan tashgari boshga turdagi zaxarli gazlarni tutun quvurlar orgali atmosferaga
chigarib yuboriladi [1];

- markaziy isitish tizmlarda yoqilg’ini tanlash imkoniyati ko’p bo’lib , magbul va
xavfsiz tizm tanlash mumkin bo’ladi.

- yirik markaziy isitish gozonxonaari zamonaviy shaharlarning sanitariya sifatini va
atrof-muhit himoyasini ta’minlashda muhim o’rin tutadi.

- MDX davlatlari va Skandinaviya yarim oroli davlatlarida (Daniya, Finlandiya,
Islandiya, va Shvetsiya) markazlashgan issiqlik ta’minoti keng tarqalgan va issiqlikka
bo’lgan ehtiyojning 50% dan ko’p qismini ta’minlashga mo’ljallangan .Yevropa
davlatlarini ko’ pchiligi markaziy tizimga o’tish g’oyasini ilgari surishmoqda, ammo
bu jarayon sekinlik bilan amalga oshmoqda. Statistik ma’lumotlarga ko’ra Yevropa
aholisining 75% 1 shaharlarda istiqomat qiladi va markazlashgan issiqlik ta’minoti
tarmoglaridan foydalanmaslik natijasida atmosferaga 80% chigindilar gralib
chiqishiga sababchi bo’lmoqda. Markazlashgan tizimga o’tish bu muammoning oldini
olishni yaxshi yo’llaridan biri bo’lishi mumkin [1].

Shvetsiyalik olim Urban Persson tomonidan olib borilgan tadqiqotlarga ko’ra
Yevropaning 60% yirik shaharlari markazlashgan issiqlik ta’minoti tizimiga o’tishi
kerak. Bu juda ko’p miqdorda mablag’ning va energiyaning tejalishiga olib kelishi
mumkin. Birog hozirgi kunda bunday tizimga Daniya, Finlandiya va Shvetsiyada
o’tilgan.

Mamlakatimizning katta shaharlarida binolarni isitish uchun
markazlashtirilgan issiglik ta’minoti tizmlaridan foydalaniladi.Xususan Namangan
shahridagi ko’p qavatli turar joy binolari ham hozirgi kunda markazlashtirilgan
isitish tizmlaridan foydalanilmoqgda. Masalan Toshkent shahrida 11 ta yirik issiglik
uzatish manbayidan foydalaniladi. Namanganda 27 ta markaziy issiqlik ta’minoti
tarmog’i mavjud bo’lib, bu issiqlik tarmoqlari Namangan shahrida joylashgan ko’p
gavatli turar joy binolarini, jamoat binolarini va boshga turli xildagi binolarga
isitishgaxizmat kelib golinmoqgda

Ammo bunday markazlashtirilgan issiqlik ta’minoti tizimini o’ziga yarasha
qiyinchiliklari ham mavjuddir. Bunda issiqlik tarmoqlarini to’g’ri loyixalash,
jihozlarni tog’ri tanlash, talab etilgan gidravlik hisoblarni va harorat tartiblarini
ushlab turish, tarmoqlarda issiqlik energiyasi isrof bo’lishini oldini olish, yoqilg’i
energiyasini tejash, asbob uskunalardan to’g’ri foydalanish masalalariga alohida
¢’tibor berish zarur. Issiq suv ta’minoti tizmlarini tashkil etishdahozirgi kunda
zamonaviy 1issiq suv ta’minoti tizmlaridan foydalanib kelinyabdi. Zamonaviy
issiglik ta’minoti tizmlariga quyosh yordamida suv tayyorlaydigan quyoshli
qizdirgichlar keng qo’llanmoqda , bu esa 0’z navbatida samarador bo’lib xizmat
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gilmoqgda.

Xulosa o’rnida shuni aytish mumkinki markazlashgan issiqlik ta’minoti
tizmlaridan foydalanib binolarni isitish, issiglik ishlab chigarishga sarf gilinayotgan
yoqilg’i mahsuloti sarfini anchagina kamaytirishga olib keladi.
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SIHI'A IEJATOTI'MK TEXHOJIOTUSAJIAPHUM )KOPUI KWJITAH XOJIJIA
KYPUJINIII MATEPUAJIJIAPU BA BYIOMJIAPU ®PAHUHHU
YKUTHUIITHUHI CAMAPAJIA YCYJLJIAPA

ouy. Axmeooe Hcnomoex, PhD. Myxumounoeé My3zagpghap baxmuépoesuu,
kam yxum Ymapoe Hcpoun
Hamanean myxanoucnux-gypunuw uHcmumymu

AnHoTtanusi: Maxkonana "Kypunum martepuamiapu Ba Oyromuiapu" (aHuHU
VKUTHUIIIA KYJUTAHUIUIIA MYMKHH OYiraH YKUTHUIITA Mearoruk €HJalyB yCylapu
MyXoKama KWIMHaau. Makoiiaga KyWnjmard ycyiuiapjaaH (GoimamaHuIIHU TakIud
KwinHaau: «BeHH nuarpammacw», «KyOuk crparerusicn», «CHHKBEHH» Ba KUYUK
rypyxjapAa unuiaim uHTepdaon ycyulapuHM KyJuiad, MaB3yHMHI Ma3MyHU Ba
MOXHMSTH 04u0O OepuiraH.

Tasgsau cy3nap: TabiuM TU3MMH, [EIArOTHK TEXHOJOTHs, TEXHOJIOTUK
€HJ0IIYB, KYpUJIHUII MaTepraiapy Ba OyroMiIapy, YYKUHINA TOF KUHCIAPH, UKOIUN
(ukpail, BEeHH AUarpaMMacy, CHHKBEWH, KyOUK CTpaTerusicu,uHTepdaos1 ycyi.

PecnyOnukamMu3ia MabHABUATHH IOKCAITUPHUIN, MWIIUKW TabluM TapOus
TU3UMHUHU TaKOMHWJUIAIITUPUII, YHHUHT MHJUIMM 3aMUHUHU MyCTaxkKamjaml, 3aMOH
Tanabiapu OwiaH YWFYHJIAIITHPUIN acOCHAa >KaXOH aHjo3aj]apu Japa)kacura
JUKApUIIl MaKcaauaa KaTTa axaMHsaTra sra OyJraH Hazapui-aMal vyl WIIap aMmalra
omupmiMokaa. lyHaan kennbd yuKKaH X0JIJa, XO3UPTY MalTIa TabluM THU3UMUHU
TaKOMUJUTAIIITUPUIII OPKAJK Xap TOMOHJIaMa €TyK, OapKaMoJj, MyCTaKuJl (UKpJIalira
KOJIUp, upoaanu, Gpumouii Ba TamadbOyckop KaapiaapHU Tal€piaiira kaTrra 3bTHOOp
OepriIMoKa.

[lemaroruk TEXHOIOTHS — TABIUM OCPHUIII Ba Y3IAIITUPHUII YCYJUTAPUHU SIPATHIII,
KYJUTalll yJIapHU SATOHA TH3WMIa KeNTUPHIIL, WYIu OUilaH MHCOH CAJIOXUSITH Ba TEXHUK
BOCHUTAJIAPUHUHT Oapya WMKOHUSTIApUIaH MyBopuK doiigananud, Oumumiap
V3MAMTUPUIUITMHUHT 2HT MakOyJl skapaéHuaup. Mas3yra ouji MyamoJiap meiaroruk
TEXHOJIOTHUS acocuja TallKWI KWJIWHraH VKyB jkapa€Huja VKyB MaTepuaiu
V3MallTUpUI  Japaxkajgapura OJpUIIUII Y9yH OUp Heda MeTojylap/laH KEeHT
dbolnananuIagm.

VKUTHIIra TEXHONOIUK SHAAIIYB YCYIUIAPMHH Ieapiu Oapua damnapra, mry
xymnanad, Kypunum martepuaniapu Ba Oyromiapu (aHura Xxam KyJuiam MyMKHH.
Ymby makomana Kypunum marepuamiapu Ba Oyromiapu ¢aHuga YKATATIAIUTaH
«UYKMHIM TOF OJKMHCIApuW» MaB3ycu Oyiuua VKyB MoJeIapu TY3WJIHO,
AHUKJIAIITUPUITAaH Makcajuiap «biiyM TakcoHOMUsICH» acocuia WILIa0 YUKWITaH Ba
MaB3y Oyitnua «UYKuHIU TOF )KUHCIApU» nbopacu muconuaa « Benn nuarpammacuy,
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«KyOuk ctparerusicu» Ba «CuHKBeWH» uHTepdaos yCyUIapuHH KYIad, YKUTHII
KapaCHUIa MaB3YHUHT Ma3MyH Ba MOXUSTH 04nO OepwiraH. byHman Tamkapu 1mry
MaB3yHH VKHTHINJA KAYUK TypyXjapaa HIUIall METOAuJaH XaMm (hormamaHuil
KypcaTuO YTUITaH.

1.«BenH auarpammacmw» €paamuja 2 Ta TyIIyHUYaHU Y3Ura X0C Ba Xap UKKUCU YUYH
yMyMui Oynran Oenrunapu €ku Xycycustiapu aHnukiaananu. Kyiuna «Uykuaam Tor
KUHCIIApU» «MarmaTuk TOF JKUHCIApW» TyILIyHYalapu wMuconuaa BeHH

JIUarpaMMacUHU TY3HUII KYpCcaTHIITaH:

Ba

SIHrM MaB3yHUHT acocui
TyLIyHYaJIapy

YMyMHii TOMOHJIapU
Ba (hapkiapu

Yr1uiran mae3yra
TaKKOCJIaII

YyKUHIU TOF JKUHCIIAPH:

1. Typmapu-mexasux,

KMMEBUI,0praHuK Ba

apaJiall YyKHUHINA TOX
KUHCIIApH.

2. Xocun

cababnmapu- YYKUHAA TOF
YKUHCJIapU Hypaul Tydaiiim

oynuim

Xocusl OynraH 3appa Ba

1.Vnap acocaH
KypWJIUII — MaTepuaiu
cudaruma
UILTATHIIA N,

2. dapknapu —
YYKUHIU TOF
KUHCIIAPH KaTjam-

KaTyiam 0ynuo0 €Taau Ba
FOBAKJOp OYnaau.

MarmaTtuk TOF )KUHCIIapU:

1.Typnapu-uHTpy3uB  TOF

xuHcaapu, 5(Q¢y3uB TOF
KUHCIIapU.
2. Xocun Oyumm

cababsapu- MarMaHuHI €p
I03acura OTWINO YUKHIIHN
€KUM YHUHT €p HYKapucuja
KpUCTAJUIAaHUIIUAAH XOCHJI

3appavdasiap  Tymiamuaad | 3. Tamaba sHa Oy Torf | OV nanu.

nbopat O0ynuob, ynap cyB Ba | )KUHCIAPUHUHT 3. Marmatuk TOF
maman — TabCcupuaa  ep | yMyMuid Ba (apKuil | KUHCIApUH €THUIL
103acHa, JCHTU3, KYJI , | TOMOHJIAPWHH TOMAJH. | IaKIapH Ba
napénapaa TY11aHUO KJ1acCU(UKAIUICUHI —
YCUMJIIMK Ba  XallBOHOT OyHuU Tanada TYAaupaIu.
OJJAMUHMHT  KOJIIUKJIapH-

JaH XO0CHJI OViaau.

3.Uykunau TOF

JKUHCIIapUHU ETUII

HIaKJapu Ba

KJ1IacCU(UKAIUIACUHI -

Tanada TYJIaupaau

BeHH auarpamMmMacuHM TYJIAUMpHILAA Tala0aHUHT SIHTH MaB3y TYFpHCHIA
KaHYaJIMK MabJIyMOTra »ra OJKaHJIWTM Ba YTWITAH MAaB3yHHM Y3JAIITUPTAHIHNK
Japa’kaCUHU YKUTYBUYM TOMOHHMJAH Oaxojlall y4yyH acoc OYiMIIM MyMKUH. UyHKH
doxeanapaan (pakaTruHa aBTOMOOUITa AOUP TylIyHYanap Oepuirad, KoJraHiapyuHu
sca Tanaba Y3u TYNATPTIAraH KUCMHHM YKUTAaH XO0JiJa TYJIAUPUIN y4yH (pUKpiamra
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MaxOyp Oymaau.

2. KyOuKk cTpaTerMsiciHM KyJJaml.

A) «Tapudaanr»y. YYKuHIN TOF )KUHCIApH Hypall Ty(daiinu Xxocun 6ynaran 3appa Ba
3appavanap TYIUIaMuJIup . YJap CyB Ba IIaMmal TabCUPUIA, IEHTU3, Ky, 1apénapaa
TYTIIaHAAHW Ba YCUMIIHMK, XaM/1a XaliBOHOT OJIAMMHUHT KOJIIUKJIApHUIaH XOCUI OYiasu.
UYKUHAM TOF )KMHCIIAPU aCOCaH €PHUHT YCTKU KaBaTH1a KYIPOK TYTUIAHUO, KypYKIUK
103aCUHUHT 75% WHU KOIIara, ep KOOMFUHUHT 3ca Gakat 5% WHU TAlKWI 3Tau.

b) «Takkocaanry. UYKUHIU TOF )KUHCIAPUHUHT KYTT KHCMH FOBAKJIMTH Ba KaTJiaM-
KaTJiaM OYJTUIITN Ba XallBOH Ba YCHMIIMKJIAPHUHT KOJITUKJIAPH OVIHIIN, EMUTITKOKIUTH
06ab3u OMpiapu 3ca CyB TabCUpPUAA UYKUIIU CHUHTapU XyCyCHATIapu OuiaH OOIIKa
XHUJIard MarMaTvK Ba YYKUHAW TOF JKUHCIApUAaH (papK KUIaau..

B) «Accoumanusny. Tabuataa MEXaHUK YYKWHIU TOF KUHCIAPH TOMMO MarMaTHK Ba
MeTaMOp(UK TOF )KUHCIAPUHUHT Hypalllld HaTHKacuaa V3 )Koin/1a TYTIIAHUIITHN Ba CYB
Ba IIaMOJ TabCcUpHAa OOIIKa >Koijapra oaud OopuO ETKU3WIMIIMIAH XOCHII
OoynaBepaau.

I') «Taxama» UYKkuHIM TOF >KUHCIAPUHUHT XOCHJI OYJIMINM Y3Ura XOC XyCYCHUSTIU
O0ynuO, MarMaTUK TOF JKUHCIAPUAAH CTPYKTypacu Ba TEKCTypacu Oyiinuya Owup-
oupuaan dhapk KuIaIu.

3. CunkBeiiH — uHTEp(ha0II yCcynu axO00poTiaapHH ERUII, UXYaMJIall xKapacHUa

MyamMMoOTa Typiim4ya €HJIAIlyB acocuja TajgabalapHUHT (QUKpiam KOOWISTHHU
PUBOKIIAHTUPHUIITA EpaaM Oepaau.

. oT (KM, HUMA);

2. cudar (KaHaai, KaHaka);

3. ¢denn (Bazudacu, pyHKIUACH);

4. acconuaius (TacaBByp, Xxaéira HUMa KeJjn)
5. OTHUHT CUHOHUMHU(YXIIIATMaCH ).

Macanan: “Tabumnii Tom Matepuauiap” nbopacura CUHKBEWH Ty3aMU3:
«YYKUHIU TOF KUHCIIAPU»
Tor xkuHcH;
Kypunmumina acocuii Xom ame;
I'eonoruk xapaén;

ok wDNPRE

Jlnorenes.

4. Tanabanapra gapc Oepuil kapaéHua KHYMK IypyxJapaa uiuuiam MeToau
MyXHM axamusT KacO »Taau. SABbHM MyXoKama KWJIMII Ba 0axosaml MyXyuM OMHII
xucobnmanaau. ['ypyxjap sSKkyHud OOCKM4YIAa WIN HATWXKaIapu Oyiinmua axoopot
Oepanunap. bynunr yuyn xap 6up rypyx ¥3 capjaopunu Oenrunaian. 3apypar TyFuiica
daomuaT HaTHXKAMapu OVitmda Owimupwiran (QuKpiap memaror TOMOHUAAH &3u0
oopunaan. Myxumu, Typyxja MyaMMO SYMMHHHUHT aCOCIAHHWIIWHHA aHWUKJIAIITHPHO
ONUIIIUp. Arap BakT eTapiuda Oyica, y €ku Oy GUKpHU apryMeHTIaIga Typyxjaap
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Oup-O6upura caBoJ Xxam Oepuiiapu MyMKUH. KHuuk rypyxjap/ia ulian HaTuxKaiapu
nejaror TOMOHUAaH 6axonaHaau. byHna ¢aonusTHU TYFPU Ba aHUK Oa’kapuill, BaKT
cappu acocuit me3oH xucobmanaau. Kuumk rypyxiapaa unuiaim METOJUHHHT
ad3auMKIapu Ba KaMUYUIUKIIApU TYFpUcHaa QUKp IOpUTHO YTamus.

Kuuuk rypyxJiapaa uiuiani METOAMHUHT ad3auIiKIapH:

*VKUTHII Ma3MyHUHH SIXIIW Y3IaIITUPUIITA 0O KeNau;

*MYJIOKOTTa KUPUIIUII KYHUKMACUHUHT TAKOMUJUTAIIUAIIUTA OJIUO Kesaiu;

* BAKTHH TE€XKalll UMKOHHATH MaBxXYy/I;

*0apya Tamadanap xajib eTUIaIu;

* ¥3-Y3UHM Ba rypyXJjapapo 0axosam IMKOHHSITH MaBxKy[l OYiaam.

Kuuuk rypyxJiapaa uiuian METOJMHUHT KAMYUITUKIIAPH:

* Kyucu3 Tanadanap Oynraniauru cabadiu, Kywin TajlabaTapHUHT XaM MacT 0axo
OJIMIII XTUMOJIH O0p;

*0apya TanadaniapHy Ha30paT KUJIUII UMKOHUSTH NacT OVianu;

‘TypyXxJapapo y3apo cajaduit pakodaTiap maimao 6yiamb KOJUIIU MyMKHUH;

*rypyX MUHJIA ¥3ap0o HU30 Mai 0 OV MyMKHH.

Kyinna 9yKuHIu TOF JKMHCIApW MaB3yHM yprartumja “Kuumk rypyxmnapaa
WILIANl METOAWHHU KYJUIall KeJITUPHUIITaH:

1.@aonuaT HyHanuM aHuKIaHaau. Ma3y Oyiinua Oup-oupura OOFJIUK Oyiran
Macajanap OelruiaHaIn:

- UYKUHAM TOF JKUHCTAPH KaHAail Xxocun 0ynanu?

- UYKUHAY TOF )KUHCIApH KaHJal coxaiapa UIUIaTHIaau.

2 Knunk rypyxnap OenrmnaHagum. YKyBUMIAp TypyxXjgapra 3-6 KHIIHIaH
OYJIMHUIIIIApU MYMKHUH: Xap Oup rypyx y3ura HoMm Oepanu (mucon yuyH “I'eosior”,
“MunepoJsior” Ba II.K.)

3.Kuuuk rypxJap TONIUPUKHU Oa)KapuIIra KUpHILaauiap.

Kyiiunran macana Oyinua y3 (ukpiapuHu Bapakka €3aamiap (MUCON yuyH
YYKWH]IA TOF )KUHCJIapH KypHIHIL COXacuaa UIUIATHIIAIN )

4.§’KHTquH TOMOHMJIaH aHUWK KypcaTManap Oepuiaaun Ba WYHANTHUPUO
Typujiaau (MacaJlaHMHT €YMMHUHU TOIHUIIAA HUMaJIapra 3bTHO0p OEpHUIIl JT03UM).

5.Kuuuk rypyxJiap TakIUMOT KwWiaaunap (xap Oup TypyX Bapakjiapra
MyaMMOHHM e4yull Oyilmua €3uiraH MabiyMOTJapHH JOCKara OCHO TYIIYHTHUPHIL
oepaauiap).

6.baxapuirad TONIIMPUKIIAP MyXOKaMa Ba TaXJWJ KUJIWHAIW (MyXoKama Ba
TaxJIAJI eTUIIIa 0apya YKyBUMWIAp KATHAUIIUIAPA MYMKHH).

7.Kuuuk rypyxnaap ¢aomustu 6axomnanamu (['ypyx VKyBumjapu Ba ymyMaH
KHYUK TypyX (aomustu Oaxonmanagu. aoil WMINTUPOK DITraH YKyBUWIIaAp
parOaTIaHTUPUIIA]IN )

Hapc xapaénua TanabaJlapHUHT 3€PUKUIIT TOMOHJIAPUHM XaM MHOOATTa OJ