3) MHOrosTaXHbIe 3/JaHUS.

KOHCTPYKTHBHOH OCHOBOI MHOrO3TaXKHOTO 3JAHHs CJYXXUT HPOCTPAHCTBEHHAs HeCyllash CHCTEMA M3 CTEPXKHEBBIX M IAHEJbHBIX
>KeJ1e306e TOHHBIX 3JIEMEHTOB, B3aUMOCBSI3aHHBIX MeX/ly COG0H B MOPsi/iKe, 06eCIIeUHBAIOLIEM IIPOYHOCTD, YCTOWYUBOCTb U J0JITOBEYHOCTD
CHCTEMBI B LIeJIOM, a TAKXKE ee OT/e/IbHBIX 3/1eMeHTOB. [IpocTpaHCTBeHHas: paboTa CUCTEMBI POSIBJISETCS B TOM, YTO IIPH 3arpy:KeHUH
O/IHOTO U3 €€ 3/IEMEHTOB B paGOTY BKJIFOYAIOTCS U JPYTHE 3/IEMEHTBL.

[Io KOHCTPYKTHBHOW CXeMe MHOIO3TaXHble 3JjaHHs1 Pa3/e/IsloT Ha KapKacHble, 6eckapKacHble ¥ KOMOMHHPOBAHHOM CHCTEMBI, a O
Ha3HA4YeHUIO — Ha IPOMBIILJIEHHbIE U FPaXKJaHCKHE.

KapkacHbIM HasbIBalOT 3/jaHHME, B KOTOPOM HECYIIMMH BEPTHKAJbHBIMU 3JIEMEHTAMH CHUCTEMBI SIBJISIOTCA >KeJle300eTOHHbIe KOJOHHBL
BeckapkacHbIM (TIaHe/IbHBIM HJIM KPYIMHOG/IOYHBIM) HAa3bIBAIOT 3/jaHKeE, B KOTOPOM BepPTHKa/IbHbIE 3JIeMEHThI KOMIIOHYIOT M3 IOCTaBJIeHHBIX
0/IHy Ha APYTYIO CTEHOBBIX TaHesel (610k0B). B 3/jaHNAX KOMOGMHHUPOBAHHOM CHCTEMBbI HECYLIIMMH BEPTUKAJIbHBIMHU 3/1EMEHTAMH SABJIAIOTCA
KOJIOHHBI Y ITaHeJ/IbHbIE CTEHBI.

Pa3nn4aroT KapKacHbIe CXeMBbI C TOJIHBIM U HETOJIHBIM KapkacoM. [Ipy moJIHOM KapKace Hapy»Hble CTeHbl CAMOHECYIIHe, a TIPY HEMOJTHOM
- HecyIue.

KapkacHyto cucTeMy HUCNOJIb3YIOT B OCHOBHOM /ISl 3JaHUH NPOMBIILJIEHHOT0, a/IMUHUCTPATHBHOIO M OGLECTBEHHOTO HasHauyeHwUs, Ije
TpeOyIoTCst GoJIbILIME HENeperopoKeHHble NMoMelleHHs1. beckapKacHyo 1 KOMOMHUPOBAHHYI0 CUCTEMbI IPUMEHSIIOT JJIsl XKUJIBIX JJOMOB, B
KOTOpBIX HeCylllle U BHYTPEHHUE CTeHbl SBJSIOTCS MEXKBAapTUPHbIMH M MEXKOMHATHBIMHM Ileperopojkamu. B 3paHusx
KOMOGHHHPOBAHHOH CUCTEMBbI HIDKHHE 3TaXH KapKacHble, @ 0CTa/IbHble TaHEJbHbIE.

06'beMHO-0/104HbIe 3/]aHNS BBINOJIHAIOT U3 00'beMHbIX 6JIOKOB KECTKHUX TPOCTPAHCTBEHHBIX 3JIEMEHTOB, YCTAaHABJINBAEMBIX APYT Ha APYTe;
B CJy4ae NPUMEHEHHs! KapKaca oGbeMHble GJIOKH CJYyXaT €ro 3aloJHEHHEM, U KaXKAbIH GJIOK HeceT TOJIbKO COOCTBEHHYH Maccy U
10JIE3HYI0 Harpy3Ky.

B MHOro3TaXHBIX KapKacHbIX 3[JAHUAX TOPU30HTA/bHbIe HArPy3KW BOCIPHHUMAIOT CHCTEMOH paM MJIM BEPTHKAJIbHBIX JUapparM-CTeHOK
YKECTKOCTH, CTelIHaIbHBIMU CBA3SIMH WJIH SAPOM *KECTKOCTH, KOHCOJIBHO 3allleMJIEeHHBIMU B pyHAaMeHTe (CBA3eBbIe CHCTEMBI).

SlpoM »ecTKOCTH Ha3BIBAIOT KECTKYIO MMPOCTPAHCTBEHHYIO CUCTEMY, 06pa30BaHHY0 CONPSKEHHBIMH MeXAy co60i cTeHKaMu. bosee yacto
A/IPO KECTKOCTH BBIMOJHAT MOHOJUTHBIM. Kapkac 3laHus ¢ AAPOM KeCTKOCTH PacCYUTBHIBAIOT TOJbKO HA BepTHKAJIbHbIe HAarpy3KH,
YTO NMO3BOJIAET NIPOBECTH YHUPHKALMIO KOHCTPYKTUBHBIX 3JIEMEHTOB 110 BBICOTE 3JaHHUA.

B mocnesHee BpeMs NpU CTPOUTENBCTBE OOIIECTBEHHBIX M JKHMJBIX 3AaHHM MOJYYMJIH IIHPOKOE pPACNpOCTpaHEHHE CHCTEMBbI
MHOTO3TQXXHbIX 3/IaHUM C MOJBECHbIMM 3TaxkaMu. Takoe 3/JaHHE COCTOMT W3 OCHOBHOW OIOPHOM KOHCTPYKLHH - 3KeJIe306€TOHHOIo
MOHOJIUTHOT'O CTBOJIA, IBYXKOHCOJIbHBIX 6a/IOK WX $epM U TskeH, K KOTOPBIM MOJBEIIMBAIOTCS 3Taxu (puc. 7.1). Bcio BepTUKaIbHYIO
Harpysky IepefialoT Ha >KeCTKUM BepTHUKaJbHBbIA CTBOJ, B KOTOPOM pa3MelIAlOT JUQTHI, JeCTHULbI, UHXKeHepHble KOMMYyHHMKALUY, a
TaKXKe NMO0JHUMAEMbIX 3TOXKEH.

[Ipof0/IbHOCTD ¥ YCTOMYMBOCTD KapKaca B NPOJI0JIbHOM HallpaBJeHUH B IIePUOJ, MOHTaXka 06eCreyrBaloT NOCTAHOBKOW MOCTOSIHHBIX
BePTHUKAJbHBIX CBSI3el UJIM yCTPOMCTBOM »eCTKUX TPOJJ0JIbHBIX paM.

MHOro3TaKHEIe KapKaCHBIE 3/[aHVsT 0GEIMHO IIPOEKTAPYIOT TI0 CBA3EBOMH, PAMHO-CBSI3€BOH WIM PaMHOM (PKeCTKOM) KOHCTPYKTHBHBIM CHCTEMaM,
06eCrIeYnBaroIAM TPOCTPAHCTBEHHYIO )KECTKOCT 3/[aHHH.

. CBsA3eBasd cucTeMa

[Toj; cBfI3€BOM CHCTEMON MHOTO3TaKHOTO NPOMBILIJIEHHOTO 3/lJaHHs TOHUMAIOT TaKyl0 KOMIIOHOBKY €ro »eJie300eTOHHOT0 KapKaca, Korja
BETPOBBIE U JIIOOble Apyrve rOpHU30HTA/IbHbIE HAarpy3KH BOCIPHHHMAIOT MEXAySTaXKHble NMEPEeKPbITUS W NepeJaloT MX Ha XKeCTKHe Mo-
nepeyHble BePTHUKa/IbHbIE CBA3U (JradparMbl XKeCTKOCTH): JIECTHUYHbIE KJIETKH, JUQTOBbIE LIAXThI, ONEPeYHble CTEHBbI TOJIHMHON He
MeHee 120 MM HJIH JKesle300eTOHHbBIE CTEHBI TOJMHON He MeHee 60 MM. BepTHKa/IbHble Harpy3KH BOCHIPHHUMAIOT 3JIEMEHTBI KapKaca.
[lepesjady ropusoHTaIbHBIX CHJI IEPEKPBITHEM HA XeCTKHUe MollepeYHble BEPTHKA/IbHbIE CBA3M 06eCeYHBaOT HaAEKHBIM COeJUHEHUEM CTeH
CTa/IbHBIMU aHKepaMH C MePeKPhITUAMH WM C KpaWHUMH KOJIOHHaMM KapKaca Ha ypoBHe MepeKpbITHH. B 3/laHUAX ¢ HeCyLMMH CTeHaMU
[pelycCMaTPHBAIOT NO3TAKHYIO aHKEPOBKY CTEH K KOHCTPYKLUAM NePeKPbITHH.

KOHCTpYKIMY JIeCTHUYHBIX KJIETOK U IIaXT PacCYMTBIBAIOT KaK KOHCOJIbHble Gasku Kopo6yaToro ceyeHus. [Ipu pacyeTe BepTHKaJIbHOH
NonepeyHol JuadparMbl >KECTKOCTH Ha INPOJOJbHYI0 CHJIYy M U3TrHbaloluii MOMeHT M OT ropU30HTa/bHBIX CHJ pacTArHBaiolive
HalpspKeHUs B 6eToOHe IPUHUMAIOT He 60Jiee pacdeTHOro CONPOTHBJIEHHS HA 0CEBOE PACTKEHHe.

B cBf3eBOH cHucTeMe MHOTO3TaKHBIX 3[JAHUH IIApHUPHOE cOoefiHEHHe COOPHBIX 3/1eMEeHTOB BbINOJIHSIOT CBAPKOW CTaJbHBIX 3aK/IaJHbIX
JleTajiell WK BBIIYCKOB apMaTyphbl, YTO6bI 06eCeYUTh YCTOMYUBOCTb KapKaca 3/laHusl IPU MOHTaXKe U OOLIyI0 XKeCTKOCTb 3/IaHHUs TocJie
3aMOHOJIMYMBAHUSA IIBOB MEXAY 3JeMEHTaMH GeTOHOM WJM pacTBopoM. lllapHupHOe coeArHeHMe yNpolaeT W yAeLIeB/sIeT MOHTAaX
Kapkaca, 0coGeHHO 3uMOH. OZHAKO BCJIEACTBHE pa3pe3HOCTH KOHCTPYKUMH oOllee KOJWYECTBO CTaslM, pacXojyeMoHW Ha Kapkac C
IIapPHUPHBIMU CTBIKAMH, OKa3bIBa€TCs GOJIBIIMM, YeM B KapKacax C YaCTUYHO 3allleM/IEHHBIMU MJIN )KECTKUMH COe/JTHEHHSMUL.

. PamHo-cBA3eBas cucTeMa

[Toz paMHO-CBSI3eBOM CXeMOM MHOT03TaXXHBIX 3/JaHUH IIOHUMAIOT CUCTEMY, B KOTOPOH KOJIOHHBI KapKaca »KeCTKO 3a/ieJIaHbl B IEPEKPBITHE, a
puresy - B KoJIoHHbL. OHa YacCTO OKa3bIBAeTCS PAlMOHAJBHON IS BBICOTHBIX MHOTO3TXXHBIX 3/laHUH U JUI1 3AAHHUH, HECYIIUX TSXKEYH0
0JIE3HYI0 Harpy3Ky. BepTHKa/bHble Harpy3kd B MHOTO3TAXHBIX 3[AHHUSX PaMHO-CBSI3€BOM CHCTeMbl BOCIIPUHMMAET INOINepeyHas paMa C
YKECTKHMH y3/1aMH. BeTpoBble M Jpyrve ropH3oHTa/lbHble HAarpy3KM BOCHPHHHMAIOT KapKac M IONepeyHble BepPTHKAJbHble CBA3H
(AnadparMbl )KeCTKOCTH) MPOMOPLUOHATIBHO UX KECTKOCTH.

COOpHBIH >KeJ1e306eTOHHBIN KapKac, BbINOJIHsSIEeMbIH [10 pAMHO-CBSI3€BOH CHCTeMe, IIPH BCeX TPOYHX PaBHBIX YCJIOBUSIX OKa3bIBaeTCs JiellieBJle
Ha 25 % o cpaBHEHMIO C KapKacoM CBsI3eBOM cUcTeMblL Ha ero uaroToBJieHue pacxojyeTcsi MeHblle cTaau (Ha 6 -10%) u 6eToHa (Ha
33,5%).

. PamHuas cucrema

[los paMHO¥ cHCTeMOM NOHMMAIOT CUCTEMY, B KOTOPOH BCe COeJMHEHHs 3/IeMeHTOB IPUHMUMAIOT XKeCTKUMH, [103BOJISIOIMMYU PaCCUUThIBATh
KOHCTPYKTHBHbIE 3JIEMEHTb], KaK CTaTH4YeCKU HeolnpeJearMble. [Ipy 3ToM pejnoJiaraioT, 4YTO IPHU OTCYTCTBUHM BepTHKaAIbHBIX AMadparm
He TOJbKO BepTHKajJbHble, HO U BCe TOPU30HTAJbHble HArpysKH IOJHOCTbIO BOCIHPHMHHMMAeT »eCTKUH >Kesie3006eTOHHBIN Kapkac
(monepeyHble paMbl). OGBIMHO >KECTKHeE COeUHEeHUsl NMPOEeKTUPYIOT TaK, YTOObl PacTArMBAIOLIME YCUJIHUS IOJHOCTBIO BOCIIPUHHUMA/IUChH
CTaJIbHBIMU 3aKJaJHbIMHU AETaIsIMU WM HaZleXXHO CBAapeHHOW OCHOBHOW apMaTypoH 3/IEMEHTOB, a CKMMAIOIHe YCHIUS — OETOHOM,
3aIO/HSIOLIMM COeJJMHEHME.

[Ipy ycTpoHcTBe ECTKHX COeJMHEHHH (CTBIKOB) CJIeJlyeT, KpOMe OCHOBHBIX 3aKJaAHBIX AeTajleldl NpeAycMaTpHUBAaTb KOHCTPYKTHBHbIE
3aKJIa/iHble JleTaJll B C)KaTOW 30He, YTO6bI CO3/aTh HEOOXOAMMYI0 YCTOMYMBOCTb KapKaca B Npoliecce MOHTaXa. B paMHBIX 3JaHUsAX
y3/10Bble MOMEHTBI OT FOPU30HTA/IBHBIX HAarpy30K BO3PACTAlOT K HU3Y 3/laHUs, BCJEACTBHE Yero Npy GOJIbIIOH 3TaXXHOCTH HE yJlaeTcs
COXPAaHUTb OJIHU U Te XKe CeYeHUsI KOJIOHH B BEPXHHX U HIDKHMX 3TaXKaxX 3/jaHusl. MeHHO M03TOMY B 3/]aHHSIX MOBBILIEHHON 3TaXKHOCTH
yalle IPUMEeHSIIOT PaMHO-CBA3eBbIN KapKac.

PemeHne kapkaca o paMHOH cucTeMe NPUBOJUT K yBeJMYEHHIO Ce4eHUI CO0PHBIX 3J1eMEHTOB U YCJIOKHAET y3JIbl COMPHKEHUH,
MI03TOMY ero NIPUHHUMAIOT JIMLIb B TeX CJIy4astx, KOTja yCTPOMCTBO NMoNepevHbIX AHadparM KecTKOCTH, BOCPHHUMAIOLIMX TOPU30HTAIbHbIE
HarpysKH, TeXHUYECKU WM 3KOHOMHYECKH HelleJlec006pasHo UM KOT/ja Ilepe/jauya FOPU30HTAIbHBIX CHJI 3aTPy/JHEHA U3-3a OTBEPCTHH B
MEePEKPBITUSIX U MP.

[Ipy Ka’KA0M KOHCTPYKTHBHOM pellleHMH MOXKHO BBINOJIHSATD MEX/Iy3TaKHbIE IePEeKPBITHSI MHOT03TaXHbIX IPOU3BO/ICTBEHHBIX 3/JaHUH 110
6aJI04uHO U 6€36a/I09YHON cCXeMaM U3 MOHOJIUTHOT0, COOPHOTO UJIK COOPHO-MOHOJIMTHOTO JKeJIe300eTOHa.






