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I. PABOYAS ITPOT'PAMMA

BBenenue

PabGouas mporpamMMa BkIodaeT B ce0s H3YYEHHE TEOPETUUYECKUX MU
IIPAKTUYECKUX OCHOB INPOCKTUPOBAHUS HECYIIETO OCTOBA TPAXKIAHCKUX U
OPOMBIIUICHHBIX  3JaHUM C IIPUMEHEHUEM COBPEMEHHBIX CTPOMTENIBHBIX
KOHCTPYKIIUH.

Heab 1 3a1aun MOIYJIs1

Heab moayasi. @opMupoBaHUE y CAylIaTENCd 3HAHUN MO MPOCKTUPOBAHUIO
HECYIIEro OCTOBA 3[aHUW, IPUMEHEHUIO CIOKHBIX apXUTEKTYPHBIX KOHCTPYKIUN
1 KOMOMHUPOBAHHBIX KOHCTPYKTHUBHBIX CHUCTEM, B TOM YHCIIE€ U JUIsl PaliOHOB C
MOBBIIIEHHONW CEHCMUYHOCTHIO. O3HAKOMIIEHHE C HOBBIMH OOJIBIICTIPOJIETHHIMU
HECYIIMMH KOHCTPYKLMSIMH, C WHHOBAI[MOHHBIMU NMpPUEMAMU KOHCTPYUPOBAHUS
CEHCMOCTOMKUX 3JaHUW U COOPYKEHUH, C KOHCTPYKUHUSIMHU HapY>KHBIX
OrpakJIeHUi 17151 SHEProd(PPEeKTUBHBIX CTPOUTEIHHBIX OOBEKTOB.

3agaum moayJs. [lonyuenue coymarensimu:

- HaBBIKOB MO BBIOOpY HauOosiee 3P(HEKTUBHBIX KOHCTPYKTUBHBIX CUCTEM H
CXEM, a TaK)Ke OOJIBIIEMPOJIETHBIX KOHCTPYKIUH;

- 3HAaHUM N0 KOHCTPYMPOBAHHIO HECYIIMX KOHCTPYKIHM C LEJBIO
oOecreyeHus: CeCMOCTOMKOCTH OOBEKTOB CTPOUTEINBCTBA;

- 3HAHUU O MyTAX MOBBIIIEHUS 3HEProdPPEKTUBHOCTH MPOEKTUPYEMBIX H
AKCIUTYaTUPYEMBIX 3[aHHM, COOPYKEHUN U MHXEHEPHOTO0 000PYJOBaHHUS .

TpedoBanus, npexbsiBjsieMble K 3HAHUAM, YMEHHSAM U HABBIKAM 110
MOJYJII0

Crnymarens, B Tpeaenax 3amad MOAYIS «ApPXHUTEKTYPHBIE KOHCTPYKIIHH,
JOJDKEH HMETh MpeACTABJIEHHE!

0 opMUpOBaHUH HECYIIIETO OCTOBA COBPEMEHHBIX 3JaHHIA U COOPYKCHHIM;

00 OCOOCHHOCTSX KOHCTPYKTHBHBIX PCIICHHA B CEHCMHUYECKH OMACHBIX
pailioHax;

0 COBPEMEHHBIX OOJIBIICITPOJIETHBIX KOHCTPYKITHSX;

0 KOHCTPYKTHBHBIX PEHICHUSX HAPYKHBIX OTPAKIAIOIINX KOHCTPYKITUN IS
9Heprod3(pHEeKTUBHBIX 3/IaHHI.

3HATh:

OCHOBHBIC KOHCTPYKTHUBHBIE CUCTEMbBI U CXEMBbI TPAKIAHCKUX 3/IaHMUIA;

OCHOBHBIC BU/IbI OOJIBIICTIPOJIETHBIX KOHCTPYKITU;



KOHCTPYKTUBHOE PEIICHHE COBPEMEHHBIX TEIUIOM3OJISIIIMOHHBIX CHUCTEM IS
HapyXHbIX CTEH U MOKPBITUH.

yMeThb:

- BbIOMpaTh 3PPEKTUBHBIE KOHCTPYKTUBHBIE PEIIEHUS JIs1 HECYILEr0 OCTOBA
3JIaHUs;

- BBIOMpaTh palMOHaJIbHbIE KOHCTPYKIUHU MOKPBITUHN /17151 OOJIBIIETPONIETHBIX
3JIaHUM;

- MPOEKTHPOBaTh  HAPYXHBIE  OTPAKIAIOUIME  KOHCTPYKIIMH IS
9HeprodHPEeKTUBHBIX 3TaAHUN

le/lMeHeHI/Ie HMHHOBAIIMOHHBIX oﬁpasoBaTeanmx TEeXHOJIOTHIi

[Ipu oOyueHnu ciymareneil IIaHupyeTCs:
— MPOBEICHUE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHI B Qopme
«MPE3EHTALNI» C HCHOJIB30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH;
- IPOBEICHUE IPAKTUUECKUX 3aHITUI C TOMOIIbIO UHTEPAKTUBHBIX METOJOB
(keiic-cTanuu, MPOEKTHON TEXHOJOTUH, TECTUPOBAHUSA U JIP.).

B3aumocBs3b yueOHOro MOAYJISl € APYTUMH MOAYJISIMHA

Monynb sIBAsIETCSI OCHOBHOM JHMCLMIUIMHON B MOBBIIIEHUU KBalU(DUKAIUU
NeJaroruueckux KajapoB, npodeccruoHanbHas IeATeIbHOCTh KOTOPBIX CBs3aHa C
npouiupyrommmMu  KadeapaMu HampasieHus «Apxurektypa». Ero ocBoenue
HEMOCPEJCTBEHHO CBSI3aHO C MOAYJieM 3.2.



PACHHPEAEJIEHHUE YACOB MOJAYJIA

YueOHast Harpy3ka, 4achbl

AyJIUTOpHBIE Yachl

Ne Tembl MoayJIst
¥ [Ipaktuye | Buneo
Bcero
Jlekmun CKHE 3aHSATUSA
3aHATHSA

KOHCTpYKTHBHBIE CHCTEMBI U CXEMBI
1 rpaXJaHCKUX 37aHUN. OCHOBHBIC BHUJIBI 8 4 4 -
CTPOUTEIBHBIX KOHCTPYKIIHHA

HH)KeHepHBIe TCXHOJIOTUHU KaK CTHUMYII

2 4 4 - -
(hopMo0oOpa30BaHUs B ApXUTEKTYPE
3 Ocobennoctu CTPOUTENIBCTBA B 9 9 i i
CEMCMUYECKHX paiioHax
[IpoekTupoBanwme HaPYKHBIX
4 OTpaXkIAFOIINX KOHCTPYKIUH IUIA 4 - 4 -
9HEProd(PEeKTUBHBIX 3TaHHIA
Bcero 18 10 8
Hroro 18

TEOPETHYECKOE COAEP KAHUE MOAYJIA IO JUCHUITJIMHE
«CTPOCTEJIBHBIE KOHCTPYKILHUU B APXUTEKTYPE»

Tema 1. KoHCTpYKTHBHBIE CHCTEMBI U CXeMbI IPAKIAHCKUX 31aHuil (4
yaca)

OcCHOBHBIC 2JIEMEHTHI 3/JaHUM M WX Ha3HAYeHHE: OCHOBAHUSA, (PyHIAMEHTHI,
CTEHBI, KapKac, MEPEKPBITHS, KpPBbIIIa, JIECTHUIIBI, MEPErOPOAKHA, OKHA M JIBEPH.
OnpeneneHue KOHCTPYKTHBHBIX CHCTEM M HMX BHJBI. CTEHOBas, KapKacHas,
CTBOJIbHAS, 00BEMHO-0T10UHAaS, 000JI04YKOBa, KOMOMHUPOBaHHBIE.
KoHcTpyKTHBHBIE CXEMBI O€CKapKacHBIX M KapKacHBIX 37aaHuil. CTaTH4ecKue
CXEMbI KapKaCHBIX 3JaHUI: paMHasi, paMHO-CBSI3€Basl M CBS3€Basi CXEMbI KapKacoB.
Huabparmpl u  siapa KECTKOCTU: KOHCTPYKTHBHOE pEIICHHE H  CIIOCOOBI
pasmeteHus. [leopMariioHHbBIE TIBBI B 3MaHUSX.

KoHcTpykTuBHBIE pemieHus] (yHIaMEHTOB. MENKO3JIEMEHTHBIC CTCHBI.
KOHCTpYKTHUBHBIE 2JIEMEHTHI KapKaca IPaKIaHCKHUX 3/IaHUH.

Tema 2. UHKeHepHbIEe TEXHOJOTMH KaK CTUMYJI (POPMOOOPA30BAHUSA B
apxurtekTtype (4 4aca)

IInockue 6onvwenponémuvie KkoHcmpykyuu  nokpwvimus  (CTpONMIbHBIE
&Kele300eToHHble Oanku, ¢epmbl. OOecrneueHUE TMPOYHOCTH M YCTOMYMBOCTHU
KapKaCHBIX 3/IaHUN C TOKPBITHEM IO KeJIe300€TOHHBIM (epMaM WM Oajkam.



CrponmnibHble cTasbHBIE  (pepmbl. OOecrieueHne TPOYHOCTH W YCTOWYMBOCTH
KapKacHBIX 3JJaHUM C MOKPBITUEM IO CTAILHBIM depMam).

Pacnopnvie nnockocmuvie koncmpykyuu (beciiapHupHbie, IBYXIIIApHUPHBIE
U TpeXIIapHUpPHbIE apku U pambl. KOHCTPYKTHUBHBIE OCOOEHHOCTH JCPEBSHHBIX,
KeIe300€TOHHBIX U METAJUIMYECKUX paM U apoK)

IIpocmpancmeennvie nepekpecmHo-cmepiHcHesble KOHCMPYKYUU NOKPbLMULL
(Ctpykrypsl Tuna « [ ITHUUCK» u «KucnoBoack. OnbIT NpUMEHEHHS CTPYKTYP B
ctpanax EBpomnsbl, Kopee, Anonnn, CIIA).

Tonxocmennvie NnpOCMpPaHCmMeEeHHble KOHCMPYKYUU NOKpbIMUL
(Ilmmuaapuueckue obonouku. Kymnona. 'unapel. [IpocTpancTBeHHast cuctema u3
COOPHO-MOHOJIUTHBIX 000JIOUEK JBOSKON KPUBU3HBI).

Bucsauue u eanmosvie nokpvimusi. (Buapl BUCSUMX TOKPBHITUNA. OTHOMOSICHBIE
BUCSIYME TIOKPBITHS, YCTOMUYMBOCTH KOTOPBIX JOCTHUTaeTcs 3a Cu€T Macchl U
OMOHOJIMYMBaHUSI HacTuia. OJHOMOSICHBIE BUCAYME TMOKPBITHS, B KOTOPBIX B
KaueCTBE HECYIIMX OJJIEMEHTOB HCIOJIB3YIOTCA >KECTKME HHUTH WU  (EepMBbL
OAHOTOSICHBIE BUCSYUE TIOKPBITHUS, HAMIPATAEMBIE C IIOMOIIIBIO MOMEPEUYHBIX OAJTOK
win Gepm).

Boszoyxoonopuvie xoncmpyxkyuu (OUBIT TPUMEHEHHS MPOCTPAHCTBEHHBIX
KOHCTPYKITUHN TTOKPBITHS B 3apyOEKHBIX CTPAHAX).

Tema 3: Oco0eHHOCTH CTPOUTEIHLCTBA B CEICMUYECKHUX YCJIOBUAX

OO1mue TpeOboBaHUsS K MPOECKTUPOBAHUIO 3JaHUN B CEHCMUYECKHUX YCIOBUSX.
Kareropum rpyHTOB MO CEHCMOYCTOMYMBOCTH. AHTUCEUCMUYECKUE IIBBI. Y 3IIbI,
netanu, conpsbkeHus. CucTemMbl ceiicMo3auuThl  37aHuil  (HAa mpumepax
3apy0OexxHOro omnbita). CelcMOCTOMKOCTh BHYTPEHHHUX WHKEHEPHBIX CHUCTEM
3nanuii. KpymnHeiime ceiicMoCcToKNe CTPOUTENbHBIE OOBEKTHI B MUPE.

COJIEP)KAHUE MPAKTUYECKUX 3AHSATHUI MO JUCIUILINHE
«CTPOUTEJIBHBIE KOHCTPYKIIMN B APXUTEKTYPE»

Ne Tembl Tpyno
No | nucounian TeMa MHTEPAKTUBHOI'0 3AHATHS Buja zanarus €MKOCThL
HBI (4ac)

KoHCTpyKTHBHBIE pelIeHus
MIEPEKPBITUI U MOKPBITUH T'PaKIAHCKHUX HccnenoBarens

1 1 . 2
3naHuii. Pa3paboTka MOHTa)KHBIX CKoe
IIJIAHOB.
[IpoexTnpoBaHue HapYKHBIX
2 1 OTPAKIAIOIIUX KOHCTPYKLIUH IS Hccnenosarens 2

3HeprodPpHEKTUBHBIX 3/IAHHIA. CKoe




|l. IHTEPAKTABHBIE METO/IbI OBYUEHMS, NCTIOJIL3YEMBIE B
MOJIVJIE

Keiic-cTaau

«Keiic-cragm» (Case-study) — aTo cucrema 00yueHUs, OCHOBBIBAIOIIASCS HA
aHanu3e, PpEIIeHMH UM OOCY)KIEHMH PEabHbIX M  CMOJIEITUPOBAHHBIX
(BBIMBILIUICHHBIX) ~ CUTyalnuil. MeToq  «keWc-cTaamy» MHTErpupyer B  cebe
TEXHOJIOTMM Pa3BUBAIOIIETO OOYYEHUs, BKIIIOYAsl MPOIEAYPhl WHIWBUIYAIBHOTO,
TPYNIIOBOTO M KOJUISKTHBHOTO pPa3BUTHSA, W (OPMHUPOBAHMS  Pa3IAIHBIX
JUYHOCTHBIX KQ4e€CTB 00yJaeMBbIX.

ITon MeTomoM «Kelc-CTaan» IOHUMAeTCs AaKTHUBHBIM METOd OOy4YeHHS,
OCHOBAHHBI Ha OpraHW3allMd IMIpPErojiaBaTeieM B TpyIIe OOyJaronIuxcs
00CYXICHHSI 3aJIaHUs, PEIACTABIISIONIETO COO0M ONMMCaHNe KOHKPETHON CUTYyaIHH
C SIBHOM WJIM CKPBITOM MPOOJIEMOH.

Keiic-ctanu (oT aHri. cioBa Case — peajbHas CUTyalus) — METOJ
KOHKPETHBIX PEAJIbHBIX CUTYalUH.

CymHocTh KeHc-CTaiu — M3y4eHHe OOIIMX 3aKOHOMEPHOCTEH Ha mpumMepe
aHaJM3a KOHKPETHBIX CIy4YaeB.

Uro Takoe kedic? Keiic — 3TO >KM3HEHHAsh UCTOpHUSA, BKJIIOYArOIas B ceOs
HEOOXOMMMYIO MH(POPMALIUIO: JJIi TPUHATUS PEIICHUs, JJIS pa3penieHus
KOH(JIMKTa WA POOIIEMBI, KOTOpasi MOXKET OBITh MPEJUIOKEHA IS OOCYKICHUS B
TPYIINE U BBISIBJICHUSI MO3UIIMN CITyIIaTe e Mo CyIeCTBY BOIpoca.

Ocoboe MecTo B OpraHu3anuy OOCYKICHUS M aHaIHW3a Keica MpPUHAIICKUT
WCIOJB30BAaHUI0 METOJla TeHepaluu HiCeH, MOJTYUYMBIIETO Ha3BaHUE «MO3TOBOM
aTakuw» WIH «MO3TOBOTO IITypMmay». B mpoiecce oOydeHHsT «MO3roBasi aTakay
BBICTYIIAE€T B KAa4€CTBE BaKHEHIIIETO CPEICTBA PA3BUTHS TBOPUECKON aKTUBHOCTHU
YYaCTHHUKOB.

Kpumepuu oyeHKu Kelicos:

KauecTBO
HOBII3HA U KpaTKOCTh 1 S
rpamoTHoe YeTKOCTD o opMIeHIA
HEOPAWUHAPHO BEICHIIA
pereHne HM3II0KEHIIS penIeHnA
CTb pelleHuns i 00CYKICHUS
npobnembi; TEOpEeTUYECKO  IPOOIEMBI;
npobnemsl; (muckyccun).

I JacTu;



«Mo3roBas aTtaka» BKJIIOYaeT B ceOst Tpu (a3l

Ilepsas paza Bmopas ¢paza Tpemosa ¢aza

MPEJICTABIISICT COOOM BXOXKICHHE B
TICUXOJIOTHYECKYIO PACKOBaHHOCTh, OTKa3
OT CTEPEOTHITHOCTH, CTPaxa MOKa3aThCs
CMEIITHBIM WU HEYJa4IHBBIM; 3TO
JIOCTUTACTCS CO3IaHHEM OJIar OIIPUATHOM
TICHXOJIOTHYECKON 0OCTAaHOBKH K

3TO COOCTBEHHO TIPOIIECC MPEJCTaBISIET COOOM
MO3roBoi aTaku. OCHOBHOM TBOPYECKHUM aHATHN3 UAEH C
3amaveil JTaHHOH! (ha3bl SBIIETCS LEJIBI0 IIOMCKA €IUHOTO

MTOPOJKACHUE ITOTOKA, «ITABUHBI»
HJICH; «MO3TOBas aTaka» B dTOH CJIEAYIOIIHNM MpPaBUIIaM:

(haze ocymiecTBISETCS IO

peIIeHHs TPOOIEMBI IO

aTMoc(epbl B3aMMHOTO IOBEPHS, KOTAa CJICTYFOLIMM TIPUHIIUIIAM:

WJEH TEPSIOT MOHOABTOPCTBO, a
cra”HoBsATCs oOmumu. OCHOBHAS 3a1a4a
1epBoi (ha3bl — CTATh CIIOKOMHBIM 1

«EcTb naes — roBopro, HET UIEU — HE MOTUY»;

[Noompenune Mr060ro0 acCOMUPOBAHHUS, IPH
3TOM 4YeM 0oJiee HEOKUTaHHO! TOKaKETCs
uzes, TeM JIydlle;

KonuuecTBo peioskeHHBIX HIIEH JTO0JIKHO
OBITh KaK MOKHO OOJIBIIINM;

BrickazaHHbIC HUJICH pa3pCIIacTCs
3aUMCTBOBATh U KaK YroaHO KOM6HHHpOBaTB,
BUIOU3SMCHATD M YJIYYIIATh,

HckmrouaeTcs KPHUTHUKA, MOKHO BBICKA3bIBATH
JIF00BIC MBICTIH 0€3 60$I3HH, YTO UX MMPU3HAKOT
IJIOXUMH, KPUTUKYIOIIUX HE JIMIIAIOT IIpaBa

He nuMeeT HUKaKOTrO 3HAYCHUS COLII*IaHLHBIfI
CTaTyC Y4aCTHHUKOB, 9TO a0bcoroTHAs
JAEMOKpATHUA U OJHOBPEMEHHO aBTOPUTAPU3IM

Bce naen 3anmceIBaroTCS B CIUCOK HUIEH,

VY cTaHaBIMBaEeTCS pETIaMeHT (BpeMs) JUIs
BEICKa3bIBaHU — HE Ooee 1-2 MUHYT.

AHamm3 Bcex uaeh 0e3 THCKPUMHHAITAH
KaKOHW-IN00 M3 HUX;

Pa3Mmelienne unen B CUCTEME U caMO
CHUCTEMEI II0JT UJICIO;

He ymHOXaTh cymHOoCTH 0€3
HaJg00HOCTH;

I[OJ'I)KHO OBITh MMPUHIOUIINAIIBHO HOBOC
BUICHUC HpOGJ’ICMLI.




IIpuMmep 3ansaTus no meroay «Kerc-craam»

«Case-study — coBpeMeHHBII HHCTPYMEHT JCSITSILHOCTH MEAarora )

Co3znmanue yCcIoBUM JUTsI aKTyaIu3aliy YOSKIEHUS B HEOOXOAMMOCTH
poeCcCHOHAIBPHOTO COBEPIICHCTBOBAHMS KOMIIETEHTHOCTH TIe1arora
yepes MPUMEHEHHEe METo/a KeHCOB.

J

Or[pe)]eneHI/Ie 3HAYUMOCTHU METOJa KeﬁC-CTaﬂH KaK UHTCPAaKTUBHOI'O METOda COBepIIIeHCTBOBaHI/IH\
HpO(beCCPIOHaJILHOﬁ KOMIICTCHTHOCTH II€aarora.

BerisiBiieHHE CHIENU(PHUKHA PACCMATPHBAEMOI'0 METO/IA M YCIIOBHS €10 OPraHU3allii B POLIECCE
po(hecCHOHATBHOTO 0OPa30BaHUSI.

MoaenupoBaH#e mporecca BHEPCHUsI KeHC-CTa I B eIarornueckoi AesiTeIbHOCTH. )

YYaCTHHKH UMEIOT MPEAICTABICHUE O METOJIC KEHCOB IS COBEPIICHCTBOBAHUS
COOCTBEHHOM JEATCIIBHOCTH;

KPUTHYECKH TOXOAST K OCMBICIICHHIO, OIICHKE, aHATN3y U CHHTE3Y MH(POPMAIIHH,
LU OAyYeHHON B pe3yiIbTaTe HAOIOAEHHS, ONbITa, PA3MBIIIIEHUS WM PACCYKICHHS, UTO
HOoCmb JlalIbHEUIIIEM TOCIYKUT OCHOBAHUEM K JEHCTBUSIM. y
00yueHus.

ITIOHUMAaHHEC HCO6XO}1[/IMOCTI/I COBECPIICHCTBOBAHUSA MEAATrOTHYCCKOr0 MaCTEPCTBA, \

(hopMHpOBaHHE YBEPEHHOCTH B HEOOXOIUMOCTH PehOPMHUPOBAHUSI CTPATETHIA
YIpaBJICHUS;

Kpumepuu
ycnewHocmu.

oBJaJieHne nHopManuel 0 MeTo/Ie KECOB B paMKax MPOpecCHOHATBHOTO
COBCPIICHCTBOBAHUA,

CIIOCOOHOCTE J10Ka3aTb BAXKHOCTH HUCIIOJIB30BaHUA JaHHOTO HHTECPAKTUBHOT'O METOAA B /

CyIHOCTh HHTEPAKTHBHOTO MeTo1a case-study. CoOCTBEHHOE COBEpIIIEHCTBOBAHHE h
Te1arora Mo3BOJIUT MMOBBICHTE PE3yIbTATUBHOCTh METOAMYECKOTO B3aMMO/ICHCTBUS B
LEJIOM.

Knioueeasn
uoes. y
OnumyapT, MapKepbl, CTUKEPHI, POEKTOP U NPE3CHTAMOHHbBIN MaTepHral. A
Pecypcui,
Mmamepuansl u
obopyoosanue: J
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Ortamn . llorpykenne B npodjemy:

* IIpuBetrcTBUe. Busyamm3amus.

o AKTyamm3amus npoOIeMbl.

* Kpyr BompocoB 111 00CyKISHIUA.
o IIpeseHTanus cucTeMsl paOOTHL
* BrBogel.

Ortan Il. OcMbIc/1eHHe cOlep;KaAHAA:

o IIpesenTarnusa HOBOI MH(OPMAIIHIL.

Oran IIl. Pa3paborka kerica:

* [IpesenTamus nmpoMeXyTOIHOH MH(OpMAaIHH.
* [IpoMeskyTOUHBIE BEIBOJEL.
* [IpencraBieHne oKOHJATeIBHO NH(OPMAITIH I BEIBOIOB.

AcceccMeHT

AccecCMEHT— MpoLEeaypa OLIEHKH JEJIOBBIX KadyecTB, 3HAHUW, YMEHUH U
HaBBIKOB, OOBCIMHECHHBIX IMOHSATHEM «KOMIICTEHIIUS». ACCECCMEHT BKIIIOYAeT B
ce0s1 pa3au4yHbIe METOJbI OICHKH (ICIOBBIC UTPHI, TECThI, HHTEPBBIO, OMPOCHI),
MO3BOJISIONINE OMPEIETUTh YPOBEHb KOMIIETEHIIUN B KAKOM-IMOO BOTIpOCE.

mm ACCECCMEHT COCTOHMT U3 Y€ThIPEX ITAIIOB:

 JlemoBas urpa.

* IHTEpBHIO.

* ComacoBaHHE OIICHOK.
OOparHast CBSI3b.

Henosass uepa (businessgame) — COBOKYNMHOCTh BCEX 3aJaHHMN, KOTOPBIC
MOJIETTUPYIOT pabodure CHUTyaluH, KaK MPaBHIO, 00bEIUHEHHBIE OJHUM CIOKETOM.
JlesoBbIe UTPbI MOTYT IPOBOJUTHCS B HECKOJILKUX OCHOBHBIX (hopMarax:

— JuCKyccHsi B Trpymme (C pachnpelnesieHueM pojed uimm 0e3 ux

pacrpeseneHus ),
— poJieBble UTPHI B TIapax (Oecebl, IEPEroBOPHI U T.11.);

— AHAJIUTUYCCKHUC IIPC3CHTAIUN B MTHANBUIYAJIbHOM HCIIOJIHCHUU
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— wuHOacket (in-basket — maHupoBaHWE BpPEMEHHM M PECYpPCOB, aHAIIN3
JIOKYMEHTAITNH ).

Humepevio (interview) — Oecena 3KcepTa ¢ y4acTHHKOM O ero paboTe u
TPyAOBOM Ouorpadum.

Coenacosanue  oyenox (assessagreement) — mpoueAaypa BbICTaBIICHUS
MHTETPAIbHON OLIEHKH YYaCTHUKY MO KOMIIETEHIUSM, B XOJ€ KOTOPOH IKCHEPTHI
U3JIAraloT €To MOBEJCHHUE U OIICHKH B JCIOBOM UTPE U MHTEPBBIO M BHIPAOATHIBAIOT
oO11ee BUJEHBE.

Obpammnas cessw (feedback) — nonecenue B yCTHON W MUCbMEHHOM (opMe 10
y4acTHUKa M €ro pPYKOBOAMTENEH pe3yabTaTOB MPOXOXKACHUS YYAaCTHUKOM
aCCECCMEHTA, C BBIJCIICHUEM €r0 CHJIBHBIX U CIA0BIX CTOPOH, PEKOMEHIALUHN 10
Pa3BUTHIO.

B xozme mpoBeneHus accecCMEHTa OIIEHMBAIOTCSI OCHOBHBIE TPYIIIOBBIE U
WHIVBUTyaJIbHBIE KOMITCTCHIINH (MU HABBIKH):

—  TIOHUMAaHUE CTPaTeTHH;

—  MPOTHO3UPOBaHUE OYAYIIETO;

—  OpHeHTalus Ha KOJIJIETY;

—  MbllIUJIeHUE (AHATUTUYECKOE, CHCTEMHOE) U MIPUHSATUE PEILICHUN;

—  OpHWCHTalUWs Ha pe3yabrar (IMMOCTAaHOBKA IIeNiel, HWHHUIMATUBHOCTD,
MOTHBAIIHSI TOCTHXKEHUSI, CTPECCOYCTOMYUBOCTD);

—  OTKPBITOCTh HOBOMY (THOKOCTh  MBINUICHUS, aJalTUBHOCTh K
00CTOSTENTLCTBAM, CTPEMIICHHE K CAMOPA3BUTHIO, TBOPUECKOE MBIIIIICHNUE);

— IuUlaHWpoBaHue  (yOpaBjieHHE  BpeMEHEM, IUIAHHpOBaHHWE  paldorT,
yIpaBJICHUE PECypCcaMu, CAaMOOPTaHU3aIIUS, YIIPABJICHHUE IPOEKTOM);

—  ympaBlieHHE HCHOJHEHHWeM (IMOCTaHOBKAa  3ajad, JeJeTHpOBaHUE,
KOHTPOJIb UCIIOJIHEHHS);

—  IUAEPCTBO B KOMaHJE (CUTyaTHMBHOE, IMOIIMOHATILHOEC);

—  BiUsiHUE (HaBBIKU yOEKEHUs, IEPETOBOPOB);

—  KOMMYHUKATHBHAas KOMIIETCHTHOCTH;

—  HAaCTaBHHUYECTRBO;

— pabGota B KoMmaHae (CIOCOOHOCTh K Koomepauuu, (popMupoBaHue
KOMaH/Ibl, B3aUMOJICHCTBUE U pab0OTa B KOMAH/IE).
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I11. MATEPHUAJIbI TEOPETUYECKUX 3AHSTUIA

Tema 1: KOHCTPYKTUBHBIE CUCTEMbI U CXEMbI
TPAXKIAHCKHUX 3JAHU. OCHOBHBIE BUJIbI CTPOUTEJIBHBIX
KOHCTPYKIIUM (na 4 uaca)
Ilnan Jeknun
1.1. OcHOBHBIE 3JIEMEHTHI 3IAHUH U UX HA3HAYECHHE.
1.2. KOHCTPpYKTHBHBIE CHCTEMbI U CXeMbI IPAKAAHCKHUX 31aHUI.
1.3. CraTn4yeckue cxeMbl KAPKACHBIX 31aHU.
1.4. ledpopmanuoHHbIe MIBbI B 3JaHUAX.
1.5. KoHcTpyKTHBHOE pelieHue (pyHIaMeHTOB.
1.6. MeJiko3/ieMeHTHbIE CTEHBI.
1.7. KoHCTPpYKTHBHBIE 3JIEMEHThI KapKaca.

KiioueBble ci10Ba: CTeHa, KapKac, pureib, KOJIOHHA, Auadparma KkeCTKOCTH,
TUTMTA IEPEKPBITHIA, Ae(POPMAIIMOHHBIN IIOB, KpbIIa, GyHIaMEHT

TekceT Jexkuun

1.1. OcHOBHBI€ 3JIeMEHTHI 3JaHUH U UX HA3HAYEHHE

Kaxxmoe 31aHMEe COCTOUT M3 COBOKYMHOCTH B3aMMOCBS3aHHBIX KOHCTPYKTHB-
HBIX JJIEMEHTOB, BBIMOJHSIOMIUX B HEM pa3jv4Hble (QYHKIUU: DHYHOAMeHmOos,
CMeH, Kapkaca, nepekpvlmuii, Kpblui, nepecopoookK, JNeCmHUlY, OKOH, Osepell,
oankonos u m.n. (puc.1.1) [2, ¢.27-28]. Bce KOHCTPYKTUBHBIC 3JICMEHTBI JICIATCS
Ha Hecyuwjue U ocpaxcoarowue. Hecyiire KOHCTPYKIIMUA BOCIIPUHUMAIOT Harpy3KH,
JNEUCTBYIOIIME HA 3JaHHe, a OrpaXJarolue 3alluIIaloT 37aHue OT BHEIIHHUX
BO3JICHCTBHMA (MOXb, CHET, BETEP, COTHCUHASI paJWamusl U T.1.) WIA Pa3ACISIOT

BHYTpeHHHfI o0peM 3[1aHUA HAa OTACJIBbHBIC IIOMCIIICHUS.
) g KphIua

MepaatiHoe rnepexrpeITHe

HecVIIasg CTeHa

'-""4_“—, _-‘i = ':‘:7“; = ._. o e T pyHIaAMEeHT

IOJBATIbHO € IePeKPhITHE MERIYITAKHOE IePeKPHITHE
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Puc. 1.1. OCHOBHBIE KOHCTPYKTUBHBIE DJIEMEHTHI 3[JaHUI

Dynoamenmsl — TOA3EMHBIC HECYIIME KOHCTPYKUHMH, KOTOPBIE IMEPEIAIOT
CWJIOBbIE BO3JCUCTBUS OT 34aHus Ha TpyHT. OHHU YCTaHABIMBAIOTCS IOJ
BEPTUKAJIbHBIE  HECYIllME€  KOHCTPYKUMU  (CTEHBI,  KOJOHHBI).  HukHss
TOPU30HTaJIbHAsl TJIOCKOCTh (DYHIAMEHTA HA3bIBACTCS MO00ULBOU (DYHOAMEHmA.
Tonma MOBEpXHOCTHBIX N€OJIOTMYECKUX MOPOJ TPYHTOB, Ha KOTOPYIO MEepeaacTcs
Harpy3ka OT 3JlaHdsd 4Yepe3 ero (QyHIaMEHTbl, - OCHO8AHUe 30aHUs UIU
coopyxcenus (puc.1.2).

Puc.1.2. YcrpotictBo dhynaamenTa: 1 — Hecyiias creHa; 2 — QyHIaMeHT;
3 - mojomBa ¢pyHIaMeHTa; 4 — 3aChIKa TPYHTOM; 5 - OCHOBaHUE

Cmenbl pa3fensoTcs Ha HAPYJICHbIE U 6HYMPEHHUe TI0 UX PACIOJIOKEHUIO B
IJIaHe M Ha Hecywue W HeHecywjue MO cratnueckod (ynkmuum (puc. 1.3). Mx
BBIMIOJIHSIIOT U3 KPYIHBIX MaHENel, Kuprnuya, 0€TOHA, CTEHOBBIX OJIOKOB U
MPUPOJHOrO KaMHs. BHYTpeHHsIs HeHecylasi CTeHa Ha3bIBAETCS nepecopooKol.

Puc.1.3. KoncTpykTuBHas cUCTEMA C HECYIIMMU CTEHaMU: | — MpooIbHAs
HEeCyIlasi HApy>KHas CTeHa; 2 — MPOAOJIbHAsl HECYIasi BHYTPEHHSS CTEHA; 3 —
nornepeyHas Hecyllasi BHyTPEHHSS CTeHa; 4 — Meperopojka; 5 — nepekpoIThe
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Kapkac cocTouT U3 BEPTUKAIBHBIX CTEPKHEBBIX JJIEMEHTOB - KOJOHH W
TOPU3OHTAJIBHBIX - puceseli, KOHIIEHTPUPOBAHHO BOCHPUHHMAIOUIUX BHEIIHUE
Harpy3Ku U BO3CHCTBUS M COCPEIOTOUYEHHO NMEPENAIONIMX X OCHOBAHHUIO Yepes
dbynnamenTsl KoioHH (puc.1.4). Kapkac mpumeHsieTcss BMECTO HECYUIUX CTEH WIU
B COUYETAHMM C HUMHU (HETOJIHBIN KapKac).

Puc. 1.4. KapkacHast KOHCTpYKTHUBHAs cucTtema: | — KOJIOHHA; 2 — pUrelsp;
3 — maHeNu MepeKphITHs; 4 — HaBECHAs CTCHOBAs MMaHEIb

Ilepexpoimue - TOpU3OHTAIBHAS HECYIIAsl U OTPAXKIAIOMIAs KOHCTPYKITHSL.
OHO pa3jenseT dTakKH U BOCIPHHUMACT Harpy3Ku OT COOCTBEHHOTO Beca, OT Beca
mone, mebenu, o0opynoBaHUS W T.NM. B 3aBHCUMOCTH OT PACTOJIOKEHHS pa3-
JUYAIOT TEPEKPBITHS: MeAHCOYIMAdiCHbIe, YepoauHble, NOO0BAbHblE, YOKOJbHbIE,
nepexkpoimusi Hao npoeszdamu (puc.l.1). HmkHAS TOBEPXHOCTh MEXIYITaKHOTO
MIEPEeKPBITHSI  HA3bIBACTCS IOTOJIKOM  HIDKENEKAIEro dTaka, a BepXHsA
MOBEPXHOCTB - ITOJIOM 3Ta)Ka PACIIOJIOKEHHOT'O BBIIIIE.

Ioxkpvimue (Kpovlwa) - yCTpauBaroT JJI 3alIUTHI 3aHUS OT aTMOC(HEPHBIX
ocankoB (puc.l.1). OHO COCTOMT M3 HECYIIUMX KOHCTPYKTHUBHBIX 3JIEMEHTOB,
BOCIPUHUMAIOIIUX HArpy3Kd OT COOCTBEHHOI'O Beca KOHCTPYKI[UH, CHETOBOTO
IOKPOBAa, BETpa, Beca OIrPaXJAMOIIUX 3JIEMEHTOB. BepxHSs YacTh MOKPBITHA,
HEIOCPEACTBEHHO H30JIMPYIOIas 3JaHUe OT aTMOC(HEPHBIX 0CAIKOB, HAa3bIBACTCS
kpoeaeu. [Ipn OTCYTCTBHM B 3JIaHWM Yepjaka BEpXHEE NMEPEKPHITHEC Ha3bIBACTCS
COBMEIIIEHHBIM ITOKPBITHEM.
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Puc. 1.5. KoncTpyKTHBHAs CX€Ma MHOTO3TAKHOTO 3J1aHHUS:
1 — Hecymas cTeHa; 2 — MEXAYITAKHOE NEPEKPHITUE; 3 — MOABAIBHOE
NIEPEKPBITHE; 4 — YepIauyHOE MEPEKPBITUE; 5 — KPOBIIS; 6 — uepaak; 7 - moaBai

1.2. KOHCTPYKTHBHBIE CHCTEMbI U CXeMbI I'PAKIAHCKUX 3AAHUH

COBOKYIIHOCTh BEPTHUKAJIBbHBIX W TOPU3OHTAIBHBIX HECYLIUX 3JIEMEHTOB,
oOecrieunBamIas  MPOYHOCTh U YCTOWYMBOCTH  3JaHUS,  COCTaBJISET
KOHCcmpyKmuenyo cucmemy (HecymMii ocToB). BBIOOp KOHCTPYKTHBHOMU
CHUCTEMBI ONPEAEISAET CTATUUECKYIO POJIb KAXKI0W U3 €€ KOHCTPYKIIUH.

['opu3oHTanbHbIE HECYIIME KOHCTPYKIMHM (MEPEKPHITUS W MOKPBITHS)
BOCIIPUHHUMAIOT BCE MPUXOJAIIMECS HAa HUX BEPTUKAJIbHbBIC HATPY3KU U MOITAXKHO
nepeaT UX BEPTUKAIBHBIM HECYIIUM KOHCTPYKLMSIM (CTEHaM WA KOJIOHHAM).
[TepexprITHs U TOKPBITUS UTPAIOT POJIb TOPU3OHTAIBHBIX AUadparM *KECTKOCTH U
00€eCreunBalOT COBMECTHOCTh TOPU3OHTAIBHBIX TMEpPEMEIICHU BEPTUKAIBHBIX
HECYLIUX KOHCTPYKLIHAM.

BepTukanbHble HECYIIME KOHCTPYKIUH Pa3IMYHbI U CIYKAT OMPEAEISIONINM
MPU3HAKOM  JUIsl  KJIACCH(PUKAIMK  KOHCTPYKTHUBHBIX  CHUCTEM. Pasnmuyaror
CJIEIYIONTME BUIbl BEPTUKAIBHBIX HECYIIMX KOHCTPYKIIUN: NIOCKOCHHble (CTCHBI);
cmepoicHesvie (KOJIOHHBI); 00bEMHO-npocmpancmeertvlie (00bEMHBIC OJIOKH ).

B cooTBeTCTBUM ¢ BUAOM BEPTHUKAIBHBIX HECYIIUX KOHCTPYKIIUHA pa3IMyaroT 5
OCHOBHBIX KOHCTPYKTHBHBIX CHUCTEM 3JaHUN: OeckapkacHasa (CTCHOBas);
KapkacHas, 00béMHO-010uHan; cmeobHas n odonoukosas (puc. 1.6).

Oonacmu npumenenus 0CHOBHBIX KOHCMPYKMUGHBIX CUCHIEM
beckapkacHas (cTeHOBasi) cucTeMa - caMas PaclpOCTPaHEHHAs! B KUJIMIIHOM
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cTpoutenscTBe. E€ MCIOMB3YIOT B 34aHUAX BBICOTOM 110 30 aTakei.

Puc. 1.6. OCHOBHBIE KOHCTPYKTHBHBIE CUCTEMBI IPAXKIAHCKUX 3AAHUIL:
a — OeckapkacHas (CTeHOBas ); 0 — KapkacHas; B — 00bEMHO-0109HAas;
I — 000JI0YKOBAas; J — CTBOJILHAS

KapkacHasi cuctema sIBIsieTCS OCHOBHOW JJisi OOIIECTBEHHBIX MHOTOATaKHBIX
3/1aHUH, CTPOSIIIUXCS B OOBIYHBIX U CEHCMUYECKHX paiioHaX.

O6beMHO-0710YHAsl cHUCTeMa B BUJIE TPYIIbI YCTAHOBJIEHHBIX APYT Ha Jpyra
00BEMHBIX OJIOKOB MPUMEHSIETCA MPHU CTPOUTENBCTBE KHIIIBIX 3aHUI BBICOTOH 10
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12 staxeil.

CtBonbHAs cucTeMa IiesiecooOpa3Ha MPU KOMIAKTHBIX B IUIaHE 3JaHUSX
BbIcOTOM Oosiee 16 staxkeil. OCOOEHHO MPEANOYTUTENBLHBIM €€ HCIOJb30BaHHe
SIBIISIETCSI TIPU CTPOUTENIBCTBE BHICOTHBIX 3/ITaHUH B CECMUYECKUX pailoHaX.

OO6osoukoBasi cucTeMa B BUJE 3aMKHYTOM TOHKOCTEHHOM OOOJOYKH MOXKET
UMETh MPU3MATHYECKYIO, IMIMHIPUYECKYIO, MUPAMHUIATBHYI0 U Ipyrue (Gpopmel.
[IpumeHsieTcsT OHa TP CTPOUTEIIBCTBE YHUKAIBHBIX BBICOTHBIX 3[aHUH KHIIOTO
WM aIMAHUCTPATUBHOTO Ha3HAYCHHSI.

Hapsiny ¢ OCHOBHBIMU KOHCTPYKTUBHBIMH CHCTEMaMU IMTUPOKO MPUMEHSFOTCS
KOMOUHUPOBAHHble, B KOTOPHIX BEPTUKAIBHBIC HECYIIHE D3JIEMEHTHI KOMIIO-
HYIOTCSI M3 Pa3IMIHBIX KOHCTpYKIui [3]. Hanbosee MpUMEHUMBIME SIBJISTFOTCS
clenyronue KOMOMHUPOBAaHHBIC KOHCTPYKTUBHBIE CHCTEMBI.

1. Cucmema c nenonnwvim kapkacom. IlpumeHsieTcss B IByX BapHUaHTaX:
C HECYIIMMH HApY>KHBIMU CTEHaMH M BHYTPEHHHM KapKacoM WJIH C Hapy>KHBIM
KapKacoM U BHYTPEHHUMH HECYIIIMMHU cTeHamu (puc. 1.7).

Puc. 1.7. Cucrema c HENMOJHBIM KapKACOM: a - C HECYIIUMH HapYKHBIMH CTEHAMU

¥ BHYTPEHHHUM KapKacoMm; O - ¢ Hapy>KHBIM KapKacoM U BHYTPEHHUMH HECYIITUMU

cTeHaMu; | — HecyIas CTeHa; 2 — KOJIOHHAs; 3 — pUrelib; 4 — MinTa NepeKphITUs;
5 — (pyH1ameHT; 6 — HaBecHasi CTCHOBAsI MaHEIIb

2. Cucmema KapkacHo-ouagpazmosas OCHOBaHA Ha Pa3CICHUN CTATUUECKUX
GyHKUMIA MEXAy CTEHOBBIMU (quadparMamMu) W CTEPKHEBBIMH 3JeMEHTaMU
(KOJIOHHAMU W pPUTENISIMH): Ha CBSI3U TMEpPEaloTCs BCE WM OoJbInas 4YacTh
TOPU30HTAJIBHBIX HArpy30K, a Ha KapKac - MPEUMYIIECTBEHHO BEPTHUKAJIbHbBIC
Harpy3ku (puc. 1.8).
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Puc. 1.8. Pacrionoxenue auadparM )KeCTKOCTH B Kapkace: 1 — CKBO3HBIC
nuadparmbl; 2 — B BUJI€ POCTPAHCTBEHHOTO si/ipa

3. Kapkacno-cmeonvhan cucmema. B >Toli cucTeMe TOPH30HTAIBHBIE
Harpy3Ku BOCIPHUHHMAET CTBOJI, @ BEpTHKaIbHbIE - Kapkac (puc. 1.9).

Puc. 1.9. KapkacHo-cTBOJIbHas cucrema:
a — BHEIIIHUW BHJT; O — CXeMa PacCTAaHOBKH DJICMEHTOB B IJIaHE

4. Cmeonvno-cmenosan cucmema. B >TOll cuUCTeME€ BEpPTUKAJIbHBIE U
TOPU30HTAJIBLHBIE HArpy3KH paclpefesssioTcss MEXAy CTEHaMH W CTBOJIOM B
pa3IuyuHbIX cooTHoweHus X (puc. 1.10).

Puc. 1.10. CtBoabHO-CTEHOBAS cucTeMa: 1 — cTBOI; 2 — cTeHa
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5. Obonouxko-cmeonvnan cucmema. B Helt 0000UKa U HECYIIUH CTBOI
31aHusl pabOTalOT COBMECTHO HA BOCIHpPHATHE BceX Harpy3ok. COBMECTHOCTh
NepEeMEIIEHNI  cTBOJIa M O0OJOYKM  00ECHeuYMBAaeTCsl  POCTBEPKOBBIMU
nepekpoiTusamu (puc. 1.11).

®

Puc. 1.11. O00104YKO-CTBOJIbHAS CUCTEMA: @ — AKCOHOMETPHS; O — cxema
PaCCTaHOBKH BEPTUKAJIBHBIX HECYIIMX KOHCTPYKUMI; 1 — MOHOJINTHBINA CTBOJL;
2 — 0007104Ka; 3 — POCTBEPKOBOE MEPEKPHITHE; 4 - IEPEKPHITUE

6. Kapxacno-o6onoukoseasa cucmema OCHOBaHA HA COUETAHUM HAPYXKHOU
Hecyliel 000JI0UYKM C BHYTPEHHUM KapKacoM IMpu paboTe 000J0YKH HA BCE BUJIbI
Harpy3okK, a Kapkaca - TMPEUMYIIECTBEHHO Ha BEpPTUKAJIbHBIE Harpy3KHU.

CoBMECTHOCTh  MEpEeMENICHUH O00EeCIeuynBaeTCsi POCTBEPKOBBIMH  ATakKaMu
(puc.1.12).

i

1 71
B)Oﬁ‘ﬂﬂ oYyKa étmOHHa

Puc. 1.12. Cxema pacCTaHOBKM B IIJIJaHE BEPTUKAJIBHBIX HECYIIUX AJIEMEHTOB
B KapKaCHO-000JI0YKOBOM cucTeMe

KoHCTpyKTHUBHBIE CHCTEMBI TIO TMPU3HAKY B3aMMHOTO pa3MEIICHHUS B
MPOCTPAHCTBE  BEPTUKAIBHBIX  HECYIIMX  KOHCTPYKUIMM  pa3fensiioT  Ha
KOHCIPYKMUGHbBIE CXEMDbL.

Jlnst  3maHmii OecKapKacHOW ~ CHCTEMBI  HWCIOJB3YIOT  CIIEIYIONTUE
KOHCTPYKTUBHBIE cxeMbl (puc. 1.13):
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- C MPOJOJIbHBIMU HAPYKHBIMUA U BHYTPEHHUMHU HECYIIIUMU CTCHAMU;
- C MONEPEYHBIMU HECYLIUMH CTEHAMU;
- KopoOyaras cxema (C MepeKpPEeCTHHIM PACTIOI0KEHUEM BHYTPEHHUX HECYIIUX
CTEH IIPU MAJIOM IIIare MOMepEeYHbIX CTEH).

D 2

Puc. 1.13. KoHCTpyKTUBHBIE CXEMBI 3/1aHUI C HECYIIIUMU CTEHAMM: a - C
MIPOJIOJLHBIMU CTEHAMU; O — C IMONEPEUYHBIMU CTEHAMU; B — KopooOuaras; 1 —
HECyIasi CTeHa; 2 — IUIUTHI IEPEeKPHITUI

B kapkacHbBIX 3MaHHMSX MPUMEHSIOTCS CIIEAYIONINEe KOHCTPYKTUBHBIE CXEMBI
(puc.1.14): ¢ TPONONBHBIM  PACIOJIOKEHHEM pHUreied; ¢  IONepPEeYHbIM
pacIONOKEHUEM pHTreNiell; C TepeKPECTHBIM DPACIHOJIOKEHHEeM;  Oe3pureibHas
(6e30anounas).

Puc. 1.14. KoHCTpYKTUBHBIE CXEMBI KQpPKACHBIX 3JJaHUI: a - C TONIEPEYHBIM
pacrnoyioKEeHUEM pureseit; 6 — ¢ MpoA0IbHBIM PACIOIOKEHUEM pUTETeii; B
— C MEPEKPECTHBIM PACTIOIOKEHUEM pUTelieil; I — 0e3puresbHOe pelieHue; 1
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— cTo04aThIil yHIAMEHT; 2 — HApy>KHAs CaMOHeCyIas CTeHa; 3 —
KOJIOHHBI; 4 — pUTeIH, YIIOKEHHBIE TONEPEeK 3aHMs; 5 — HaHeH
MEXKTYyITaXKHOTO TEPEKPBITUS; 6 — pUTEIH, YIOKEHHBIEC BJOJb 37aHHS.

1.3. CraTuyeckue cxeMbl KAPKACHBIX 31aHUI

JKecTtkocTh M yCTOMYMBOCTD ~ MHOTOJT@KHBIX  KapKACHBIX  3/IaHUM
00eCcTIeYnBaIOT PEIICHUEM UX HECYIIMX OCTOBOB IO PAMHOW; paMHO-CBSI3€BOM U
CBSI3€BOM CXEMaM.

Pamnas cxema kapkaca

Pamnas cxema cocTOUT U3 KOJOHH U KECTKO COCMHEHHBIX C HUMH PUTEIICH,
pacroJiaraeMbIX BO B3aMMHO MEPIECHIMKYJSPHBIX HAMpPaBICHUSIX U 00pa3yrOIMIMX
TaKUM 00pa3oM KECTKYIO KOHCTPYKTHUBHYIO CUCTEMY.

Pambl BOCHpUHHMMAIOT BCE  TOPU3OHTAJIbHBIE M BEPTHUKAJIbHBIE HArpy3KH,
npuxoasiuecs Ha 3nanue (puc. 1.15).

V3nel  paMm pemarTcs KECTKUMH M B MPOAOJBHOM, M B IOMNEPEYHOM
HarpaBJjeHusX. PaMHBIN kapkac 00JajaeT MpOCTPAHCTBEHHOM >KECTKOCTHIO: €ro
nedopMal oI BO3JACUCTBUEM PA3TUYHBIX CHUJIOBBIX (DAKTOPOB MUHHMAJIbHBI U
HE HapyIIaloT SKCIUTyaTal[MOHHBIX KAYECTB 3/1aHUSI.

Kapxkac Tpynoémok u TpeOyeT OOJIBIIIOro pacxojia CTaldu, B CBA3U C ATUM OH
MMEET OrpaHWYEHHOE MPUMEHEHHUE TMPU CTPOUTEIHCTBE MHOTOAITAKHBIX
0OIIIECTBEHHBIX 3TaHUMN.

Puc.1.15. Pamuas cxema kapkaca:
a — B IJ1aHe; O — B U30METPUU

Pammno-ceazesan cxema
PaMHO-cBsI3eBasi cxema COCTOMT M3 TUIOCKHX paM, PacloJIOKEHHBIX MOTMEpeK
3aHUS, W JKECTKMX CBSI3€M WIJIM >KEJIe300€TOHHBIX MEepPeropoaok (auadparm
KECTKOCTH) B MPOOJILHOM HamnpasieHuu (puc. 1.16).
B TakoM kapkace ropM30HTaIbHbIE HArPy3KH BOCIIPUHUMAIOT HE TOJIBKO PaMbl,
HO M JAuadparmbl KECTKOCTU (ITPOMOPLIUOHATEHO COOTHOIICHUIO X KECTKOCTEH).
BepTukanbHble Harpy3ku MepenaroTcs Ha momepedHbie pambl. [lmockue pambl
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00eCreurnBaOT TOJBKO TMOMEPEUYHYI0 YCTOMYMBOCTH 3JaHHsI, a NpOAOJbHAs
YCTOMYMBOCTh OOecreunBaeTcsl auadparMaMu >KECTKOCTH. B paMHO-CBSI3€BBIX
KapKacax, 110 CpPaBHEHHIO C paMHBIMHU KapKacaMu 3HAUWUTEIbHO YBEIMYHUBACTCA
CHOCOOHOCTB 3aHUSI CONPOTHUBIISITHCS U3TU0Y OT TOPU3OHTANIBHBIX HAIPYy30K.

Anacbparmi
HECTKOCTH

Purena

Ouwacbparmel
WeCTKOCTH

Puc. 1.16. PamHo-cBsizeBas cxema Kapkaca: a — B IUIaHe; 0 — B U30METpUHU

Huadparmpl >KECTKOCTU pacroJiaraloT IO BCEM BbICOTE 3AaHUs, KECTKO
3aKpEIUSIIOT B (PYHJIAaMEHTE U COCIUHSIOT C NPHUMBIKAIONIUMU KOJOHHAMHU.
Paccrosinue mexny nuadparmamu oObr4HO ipuHUMaoT 24...30 METpoB.

[lo crenenu obecrieueHrs MPOCTPAHCTBEHHOM KECTKOCTH, PACXOy MeTaia U
TPYJOEMKOCTH PAMHO-CBSI3€BbIE KApKAChl 3aHUMAIOT MPOMEKYTOYHOE MECTO
MEXK]Ty pAaMHBIMU U CBSI3¢BBIMH.

PamHO-CBsI3eBbIE KapKachl MPUMEHSIOT MPU MPOCKTUPOBAHUM TPAKIAHCKUX
3MaHUi BBICOTOM 10 12 »Taxkeld ¢ YHUPUUUPOBAHHBIMH KOHCTPYKTHUBHO-
IUTAHUPOBOYHBIMU CeTKaMu 6 X 6 1 6 x 3 meTpa.

Ceazesan cxema

Jlns oOmiecTBEHHBIX 3AaHUN OOJIBIICH STaKHOCTU IMPUMEHSIOT — C8s3e8ble
cxembl  KapKacoB C MPOCTPAHCTBEHHBIMHU CBSI3€BBIMU 3JIEMEHTAMU B BUIE
JKECTKO COEIMHEHHBIX MEXIy C000i mmoa yriaoMm cteHok (puc. 1.17,a) umm
MPOCTPAHCTBEHHBIX JJIEMEHTOB, MPOXOIAIIUX IO BCEW BBICOTE 3AaHUA,
o0pa3yrolux TaK Ha3bIBaeMoe «siapo xkéctkoctn» (puc. 1.17, 6, B, T, ).
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Puc. 1.17. Cxembl 37aHUI CO CBSI3€BBIM KapKacoM:
a — C COCAMHCHHBIMHU 110 YIJIOM I[I/Ia(bpaFMaMI/I; 0 — cO CBSI3€BBIM AApoOM Kopo6anoro THIIA,
B - CO CBA3CBLIM AApPOM X'O6p3,3HbIM; I' — C KPYTJIbIM CBA3CBLIM AAPOM; ][I - CO CBA3CBbLIM
SIAPOM B BUJIE IBYTaBpa.

OTH NPOCTPAHCTBEHHBIE CBSI3EBBIE AIEMEHTBI KECTKOCTU 3aMOHOJIMYHBAIOT B
dbyHIaMeHTaX W COEOUHSIOT C TMEPEKPBITUAMHU, OOPa3yIOIMMU TOITaXKHBIE
TOPU30HTANIBHBIE CBA3H - AUAPparMbl (IUCKH).

B cBsizeBoi cxeme pambl BOCIIPUHUMAIOT TOJBKO BEPTUKAIbHBIC HArpy3KH, a
TOPU30HTANIbHBIE TIEPEJAIOTCS Yepe3 MEPEKPHITHS Ha BEPTHUKAIbHBIC Auadparmbl
KECTKOCTU W Aapa KECTKOCTU. CONpPsKEHUsT KOJIOHH U pUTesieil MOTyT UMETh He
TOJIBKO >KECTKOE, HO U IapHupHOe penieHue. [Ipu Takol cxeme KECTKUE CBS3U
MOXXHO pacroJyiaraTb ¢ HHTepBaJioM He Oonee 48 MeTpoB mpu COOPHBIX
NEPEKPHITUIX U 54 MeTpa MpU MOHOJMTHOM Kapkace. Pacmnonoxenue auadparm
JIOJIKHO OBITH CUMMETPHUUYHBIM (puc. 1.18).

. Ouachparmbl ECTKOCTH

| XKECTKMI ONCK NepeKkpbITUA

\, KonoHHa

Puc. 1.18. Pacnonoxxenue nuadparm >kECTKOCTH B CBI3EBOM KapKace

[IpakTUUECKH B CBSA3EBBIX CXEMaX Y3JIbl COMPSIKEHUS PUTEJICH M KOJOHH BCE
e TIOJIyJaroTCs )KECTKMMH U IPUHUMAIOT Ha cebst 10 15% BceX Topru30HTAIBHBIX
Harpy3okK, MpUXosimuxcs Ha 3aaHue. [loaToMy B 4MCTOM BHUJE CBsI3eBas cxema
BOILIOIIAETCSI B KOHCTPYKIUAX Oe3pucesibHulX KapKacos.

Pacxon cranu u 6eToHa B 37aHUSIX CO CBsi3eBbIMU Kapkacamu Ha 20...30%
MEHBIIIE TI0 CPABHEHUIO C PAMHBIMHU M PaMHO-CBSI3€BBIMH.

Juaghpacmer u adpa scecmkocmu

HuadparmMbl MOTYT OBITb COOpHbIE U MOHOAUMHbLE KENE300€TOHHBIE.

B cepun 1.020-1/87 cOopHbie kene300eToHHbIE auadparmMbl KECTKOCTH
BBIMYCKAIOTCS naockumuy (OECHOIOYHBIMU) U € HNOJAKAMU N7l ONUPAHUS TUIUT
MIEPEKPBITUH, CRAOUHBIMU U ¢ 08epHbiMu npoémamu (puc. 1.19).

IInockue oOuagpacmer ycTpamBaloOTCs U3 KEJIEe300€TOHHBIX IaHemel
tonurHoN 140 MM, BCTaBJIEHHBIX B IMPOCBETHI MEKIY KOJIOHHAMH U PUIEISIMU C
KECTKUM KpEIUIEHHEM K HUM CO CBAapKOM 3aKJaJHBIX JI€Tanel, He MEHEEe YeM II0
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JIBa KPETUICHHsI TI0 KXo cTopoHe mauadparmbl xkectkoctu (puc. 1.20). IBw
Mexay nuadparmMamMu M 3JIEeMEHTaMU Kapkaca TIIaTeJIbHO OETOHUPYIOTCS.

Puc. 1.19. C6opHnbie xene300eToHHbIE AuadparMbl 5KECTKOCTH
a — yCTaHOBKA IJIOCKOM auadparmel; 6 — THIBI AuadparM ¢ moJKaMu

Konowna J3KNAAHAA KONOHHBI

CransHan
NNacTMHa

" ZaknagHan

(B) e

3apenka pacreopom
Nocne MOHTAXA purens

Purens

A . 3aknagHana purena

. THYTaA cTanbHaA NNACTUHA
arma G YCTaHaBNMBaT A0
g MOHTaXA pUrensa

THyTan cranbHan nnacmu/
YCTaHABNMBAKT A0
MOHTaXa pUrena O

Puc. 1.20. Kpenienue miockoit auadparmbl )KECTKOCTH K KapKacy:
a — ycTaHOBKa Juadparmbl KECTKOCTU MEXKY JIEMEHTAMH KapKaca;
0 — KperuieHUE K KOJIOHHE; B — KPEIJIEHUE K PUTEITI0
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Juagpacmovi

Hcecmkocmu ¢

noiakamu  TaK¥XKe

HMCIOT TOJIIIWHY

140

MUUTUMETPOB. KperieHne ux ocyiecTBiseTcsl K KoJoOHHaM Kapkaca (puc. 1.21).
Huadparmbl kECTKOCTH yCTaHABIMBAIOTCS Ha BCIO BBICOTY 3[]aHUS, HAUUHAS C
MOHOJIUTHOTO JIeHTO4YHOro (yHaamenta. Mx
OOBIYHO COBMENIAIOT CO CTEHAMHU JIECTHUYHBIX KIIETOK, JMU(PTOBBIX MIAXT U C
pa3lIeIUTENbHBIMU MTEPETOPOIKAMU TOMEIIICHUH.

PacCIIOJIOKCHHOT'O
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Puc. 1.21. Kpemnienue auadparmpl >KECTKOCTH C MOJKAMU K KOJIOHHAM

Monorumnvie orcene3obemonHbvie

Kapkaca

ouaghpazmvl BO3BOJATCS Ha MeECTE€ B

MHBEHTAPHOU onaiayOKe ¢ MpUBApKOW apMaTypHBIX CETOK K BBIIyCKam apMaTypbl
W3 pUresied W KOJOHH. MHOrma s moBBIIEHHS] TIPOYHOCTH BHYTPb MOHOJIMTHOM
CTEHKH BCTABJISIIOT TPEYTOJbHBIE WM KPECTOBBIE CBS3M, BBINOJHECHHBIE W3

Kpyriioil cramu wuinu mpokara (puc. 1.22).
CeTKaMHU H OCTOHHUPYIOTCS C

CTaJIbHBIMH

CranpHble CBSI3U OOTSATHUBAIOTCS
UCIIOJIb30BAHUEM  MIEPECTABHOMU

MOATAXKHON onanyOKku. TONIIMHA MOHOJIMTHBIX CTEHOK XKECTKOCTU cocTanisieT 200
— 300 MHIIITUMETPOB, a IIPH OOJIBIION BBICOTE 31aHus — 10 600 MHIITTUMETPOB.

PHI &5

KIVIDHHRA

U e T

AECTHRE CBATH

(03 mpoEaATA)

~

-

CTAThHBIE TSCEH
¢ HATAERHBDVIH

My

-

KOTOHHEA
;-

Puc. 1.22. YcraHoBka cBsizeil BHyTph MOHOJIMTHBIX JuUadparm kE€CTKOCTH



Aopo yncécmxocmu
B 3panusx GameHHOro THIa ¢ COOTHOIIEHHEM CTOpoH A0 1:1,5 nuadparmer
XKECTKOCTHU pacIojaraiT B IIEHTPE 3/IaHUs B BHJIE KECTKOTO JABYTaBpa, KBaApara,
KpecTa, o0pa3ysi ycTOMYMBOE MPOCTPAHCTBEHHOE sIIpo kEécTKocTU (puc. 1.23).

KONOHHbI
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AQpaXeCTKOCTH

Puc. 1.23. YcraHnoBka sep )KECTKOCTH B IUIAHE 31aHUHN

['aGapuThl MPOCTPAHCTBEHHOTO sfJpa KECTKOCTH B IUJIAHE JOJDKHBI OBITh
MIPOBEPEHBI Pacdy€ToM C Y4eTOM TrabapuTOB JoMa U PACUYETHBIX BETPOBBIX H
celicMuYecKUx Harpy3ok. B mpenmemax smep KECTKOCTH  11€71ecO00pa3HO
pacrnoyiaraTh JIECTHUYHBIE KIIETKH, JU(PTOBBIC IIAXThl U OTIEIbHBIE MOJICOOHBIC
ITOMEIIEHUS.

[Tpu GoJIBIION ATAKHOCTU MPOCTPAHCTBEHHOE SAPO KECTKOCTU paboTaeT Kak
KOHCOJIb, 33/IeJIaHHas B )KECTKOM (pyHIaMEHTe.

1.4. le¢popmaninoHHbIe HIBbI B 31AHUAX

B 3manmsax 00bIION JIMHBI U IIUPUHBI 110 BIUSHUEM BHEITHUX BO3JEHCTBUI
MOTYT MOSBUTHCS TPEIIWHBI, CHUYKAIOIIUE €r0 MPOYHOCTh M YCTOMYMBOCTB. [[ms
MPEeAYNPEXKICHUS TOSBICHUS TPEIINMH B HUX YCTPAUBAIOT Ae(OPMAIIOHHBIE IIIBBI.

KoHcTpykTHBHO 1e(OpMalIMOHHBIN MIOB SBIISETCS Pa3pe3oM, KOTOPbIi
JeTUT BCE 3/1aHME Ha CEKUMM U 3alOJIHEH, MPU HEOOXOJMMOCTH, TEIJIO— U
THPOU3OJISIIIMOHHBIMU MaTepuaiamu (puc. 1.24).
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Puc. 1.24. lepopManirionHbI€ 1IBBI B 3JaHUSAX: & — OTKPBITHIM B HaHEILHOM
31aHUM; O — B KAPKACHOM 3/JaHUU MPU BO3BEJICHUU; B — 3aMIOJIHCHHBIN B
KUPIIAYHOM 3/JaHUU

Pa3zMep oTcekoB (CekuMii) W HampaBi€HUE JEICHUS — BEPTUKAJIbLHOE WIIU
TOPU30HTAJIBLHOE — OMPENEIsIeTCS TPOSKTHBIM pEIICHHEM W pacdyéToM Ha
BOCIIPUSITUE CTATUYECKUX U TUHAMUYECKUX HArpy3ok (puc. 1.25).

DecdopmMauMOHHBIN WOB = H L'*; I
_ BnwHa oTceka l [nuHa oTceka J [inuHa oTceka .L [inuHa oTceka

Puc. 1.25. [lenenue 31a0ust BEpTUKATBLHBIME 1€(QOPMAIIMOHHBIMY IIIBAMH HA
OTCEKH

B 3aBuUCHMMOCTH OT Ha3HA4YCHHS INBbI IOAPA3JCIAIOTCS HA: YCcadouHble,
memnepamypHble, 0CA004UHble U AHMUCeCMUUecKUe.

Ycaoounvie webt ycTpamBarOTCSI B MOHOJUTHBIX OCTOHHBIX H
KEJIe300€TOHHBIX KOHCTPYKITUAX (CTEHaX, MoJiaX M T.II.), TaK KaK IPU TBEPICHUU
O0eTOHa TPOUCXOIUT YMEHBIICHHE ero o0bhéma (ycaaka), 4To BIEUET 3a coOOoM
nosiBicHre TpemmH. CMBICT Takoro IBa B TOM, YTOOBI OH PAaCIIMpsIICS BCE

Oosbllie, TapaIeIbHO TBEPACHUIO MOHOJIUTHOTO OeTtoHa. Ilocime Toro kak
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TBEpJCHUE 3aKOHUYUTCS, OOpa3oBaBIIMiiCA e()OPMALMOHHBIA IIOB MOJIHOCTHIO
3a4CKaHUBAIOT.

Puc. 1.26. K ycTpolicTBYy ycaJl0UHBIX IIBOB: @ — pACTPECKUBAHUE B MOHOJIUTHOMN
KOHCTPYKIIUU TIPU OTCYTCTBHH I11Ba; O — 3a4eKaHEHHBIN yCaI0YHBIN IIIOB B
KOHCTPYKITUU MOHOJUTHOTO >K€JIe300€TOHHOTO MEePEKPHITHS

VYcanounble MIBBI MPOEKTUPYIOT vepe3 15-20 MeTpoB B 3AaHUSAX BBICOTOM 10
TpEX dTaxkeil u uepe3 20-25 METPOB B 3/1aHUSIX OOJBIIEH BHICOTHI.

YCTpolCTBO yCaJ0YHOrO0 HIBA MPEIyCMAaTPUBAET €ro 3a/eIbIBAHUE HArilyXo
WM K€ O0yCTpOMCTBO B HEM aHTHUACHOPMANMOHHONW TPO(MIBHONW CHCTEMBI C
00s13aTeNbHBIM TPOBEICHUEM TUIPOU3ONAIMOHHBIX pabOT W B TEPBOM, U BO
BTOpOM ciyuae (puc. 1.27).

Puc. 1.27. YcTpolcTBO yCalOuHOTO IIBA: a — 3a/I€JIAaHHBIN 11I0B B KOHCTPYKIIUHU
cTteH QyHIaMeHTa; 6 — ycTaHOBKa aHTHIE()OpPMAIMOHHON TTPODUILHON CHCTEMBbI
cepuu profili CM; B - yctanoBka mpoduneit Tuna AKBACTOII

Temnepamypuste uigbl IMEIOT LIETBIO NIPETOXPAHNUTH 3/1aHUE OT 00pa30BaHUs
TPELIMH BCJIEACTBUE JedopManuid, BBI3BIBAEMBIX KOJICOAHUSIMU TeMIIepaTyphl
Hapy)KHOTO M BHYTPEHHEro BO3AyXa. TemmepaTypHble BBl PACUJICHSIOT IO
BEPTHUKAJIM BCE HAJ3€MHbIE KOHCTPYKIIMHU Ha OTAeNbHbIe yacTh (puc. 1.28).
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Puc. 1.28. YcTpoiicTBO TeMnepaTypHbIX IBOB B BEPTUKAIbHBIX HECYIIIUX
KOHCTPYKIHUSX: a — B KUPIUYHBIX 3[aHHUSIX; O — B 3aHUSX C )KeNe300€TOHHBIM
KapKacoM

B ¢dynmamentax TemmeparypHble IIBBI HE YCTPAaWBAIOTCA, TMOCKOJBKY OHH
HAXOATCS HUXKE TIIyOWHBI MpOMEp3aHusl TPyHTa W HE HCHBITHIBAIOT Ha cebe
TaKOr0 HETaTUBHOI'O BO3JIEUCTBHUS, KAK OCTAIBHOE 3/1aHHUE.

Paccrosinug Mexay TemnepaTypHbIMU IIBAMHU Ha3HA4arOT B 3aBUCHUMOCTH OT
KOHCTPYKTUBHOI'O PELICHUS 3[1aHUs, KJIMMATUYECKOTO paiioHa CTPOMUTENIbCTBA U
TEeMIIepaTypbl BHYTpeHHETo Bo3ayxa. OHu kosebntoTces B mpeaenax ot 20 go 250
MeTpoB. [lupuna remneparypHoro msa npuaumaercs 20 - 50 MUUITIMETPOB.

TemnepaTypHo-ycafiouHble IIBbl B MAJIOATAKHBIX KHUPIUYHBIX 3JaHUIX
OOBIUHO yCTpauBaroT yepe3 kaxaple 15-20 meTpos.

[Ipu xene300eTOHHOM Kapkace AJIMHY TeMIIepaTypHOro 0JI0Ka Ha3HAYaroT JUIs
OoTaluIMBaeMbIX 31aHuid 60 MeTpoB, a mid HeorarmuBaemblx - 40 MeTpos.
JlommyckaeTcsi yBeJIMueHue JJIMHBI TeMiieparypHoro 6yoka Ha 20%. (puc. 1.29).

TeMnepatypHeIA WOB

\

.-f/_////f_///.-l'//.-f//,-’//,/

<. 72000 4|,
i - 72000

Puc. 1.29. TemnepaTypHbIii IIIOB B 3IaHUH C JKEJI€300€TOHHBIM KapKacoM

Ocaodounvie wiepl, TPEAYCMATPUBAIOT, KOTJAa OXHUAACTCA HEOJUHAKOBAs
ocaJika CMEXHBIX yacTed 3/aHus. Takas ocajka MOXKET MPOUCXOAUTH: 1) mpwu
pasHHIle BBICOT CMEKHBIX YacTel 3manus O0osiee 10 MeTpoB; 2) MpH pasiHyHBIX
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3) mpu pa3HOPOAHBIX TpyHTaxXx; 4) B MecTax

Harpy3kax Ha OCHOBAHME;
1.30).

MIPUMBIKAHUS CTPOSIIIIUXCS 3/IaHUK K CYIIECTBYIOIINM (pHUC.

o

10™m

OcafoyHbIN WOB

OcagoyHbIN WOoB

s/ /] —
MpOYHbINA FPYHT S
MpocanoyHbIn

rPYHT

Puc. 1.30. Ocanounbie HIBBI: a — [P NEPENajIe BEICOT CMEKHBIX MPOJIETOB; O —
IIpU Pa3HOPOJHBIX TPYHTAaX B OCHOBAHUU; B - B MECTaX MPUMBIKAHHS CTPOSIIIUXCSI
3aHUN K CYIIECTBYIOIIUM

OC&JIO‘IHBIC IIBBI PACYJICHAIOT 110 BEPTUKAIN BCC KOHCTPYKIUHN 30aHUSA, BKIIIO-

yasi QyHAaMEHTBHI.
Anmuceiicmuueckue uigpl TPEIyCMATPUBAIOTCSA B 3/1aHUSAX, BO3BOJUMBIX B

CEeHCMUYECKHUX pailoHax. 3aHMsl U COOPYKEHUS Pa3lestoT aHTUCEMCMUYECKUMU

IIBaMU €CJIH:
1) 3maHue uMeeT CIOoXKHYI0 (pOpMy B IUIAHE;
2) cMEKHbIE YYaCTKH 3/IaHUsI UMEIOT Nepenajaa BbICOT S METPOB U OoJiee;

3) npu GoJBIION MPOTSHKEHHOCTH 3aaHui yepe3 60 - 150 metpoB  (puc. 1.31).

CxemMa nnaHa sgaHus

@ [ | AHTUCEeCMUYECKN
Tk woB :
L] ]
@ Cxema paspesa 3gaHusa
E B
wn
Al

AHTUCEUCMNYECKWUN
11[e] -]
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Puc. 1.31. AaTHCeicMHYEeCKHE IIBEL: a — B 3JJAHUAX, CJI0KHBIX B IIJIaHE; O — B
3IaHUAX C TIEPENaoM BBICOT

AHTHCEWCMUYECKHE IIBBI Pa3lEAloT 3JaHHs MO BbICOTE. JlomyckaeTcs He
ycTpauBaTh moB B (yHaamente. [llupuHy mBa NpUHUMAIOT IO pacyeTry Ha
ceficMuyeckue Harpy3ku. [Ipu BeicoTe 31aHUs 10 5 METPOB IIMPHUHA IIBa JOJKHA
obITh He MeHee 30 muwutumeTpoB. lupuny mBa 37aHus 60JIbIIEH BBHICOTHI CIEIYET
yBennuuBaTh Ha 20 MIJUTUMETPOB HA KaXJbl€ S METPOB BBICOTHI.

1.5. KoncTpyKkTHBHOE perieHre (pyHa1aMeHTOB

@Dynoamenmpr - TOA3EMHBIE HECYIIHME KOHCTPYKLMH, KOTOPBIE MEPENAOT
CHJIOBBIC BO3JICHCTBUSI OT 3/1aHUS HA TPYHT (puc. 1.32).

OHU yCTaHABIMBAIOTCSA IOJ BEPTUKAIbHBIE HECYIIWE KOHCTPYKIUU (CTEHBI,
KOJIOHHBI). HWKHSAS TOpU30OHTaNbHAs IUIOCKOCTh (yHJAAMEHTa Ha3blBaeTcs
noJI0IBOM QyHaamMeHTa. Tosiia TOBEpXHOCTHBIX I€0JIOTHYECKUX TOPOJI TPYHTOB,
Ha KOTOPYIO IepeaeTcsl Harpy3Ka oT 37aHHs 4epe3 ero pyHIaMeHThl, Ha3bIBaCTCsI
OCHOBAHUEM 3J1aHUs WJIA COOPYKEHUS.

@DyHITaMEHTBHI T0JKHBI YIOBIETBOPSTH CICAYIOLIUM MPedOSaHUAM:

— MIPOYHOCTH, YCTOWYMBOCTHU HA ONPOKUIBIBAHUE U CKOJIB)KEHUE B INIOCKOCTH
IIOJIOILIBBI;

— CONPOTHBIICHUS BIIUSTHUIO aTMOC(EpHBIX (akTOpoB u
MOPO30CTOMKOCTH;

— COOTBETCTBOBATH IO I0JITOBEYHOCTH CPOKY CIIY>KObI 3/1aHUS;

— UHAYCTPUAIBHOCTH U3rOTOBJICHUS;

— 3KOHOMHUYHOCTH.

Puc. 1.32. Cxema nepenayu Harpy3ku OT 34aHUS
yepe3 (hyHIAaMEHTHI Ha TPYHT

Knaccugpuxkayua gpynoamenmoe
Ilo mamepuany byHaaMeHTBI MOTYT OBITh: Jicenie30bemoHHble, OemoHHble,
Oymosvie; Kupnuumvie;, 2pyHmMooOemoHHble.
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Ilo 2nyoumne 3anoxncenusn: menxkoeo 3anodcerusi (A0 3-X METPOB OT
MOBEPXHOCTH 3€MJIN); 21YO0KO20 3A0HCEHUSL.

Ilo koncmpyxkmuenoii cxeme (puc. 1.33): nemmounvie;, cmonbuamoie;
CNJIOWHbLE, CBAallHble.

Ilo xapaxmepy pabomul. dcecmkue (MaTepuai paboTaeT Ha CKaThe: OCTOH,
OyT, OyTOOETOH, KUpIUY, TPYHTOOETOH); cubKue (Matepuan paboTaeT Ha U3rub —
Kee300eToH).

Puc. 1.33. Buzsl ¢pyHIaMEHTOB 110 KOHCTPYKTUBHOMY PEIICHHIO:
a — JICHTOYHBII; O — CTOI0YATHIN; B — INIMTHEIN; T — CBANHEIN
Bo3zoeiicmeusa na gpynoamenmot

@DyHIaMEHTHI TIOIBEPTAIOTCS PATY CTATHUYCCKUX M JTUHAMHYECKUX CHJIOBBIX H
HecuIoBbIX Bo3aeiicTBuid (puc. 1.34). K crarnyeckum CHUIIOBBIM BO3ACHCTBUSAM
OTHOCSITCSL BO3JIEUCTBUS OT COOCTBEHHOTO Beca KOHCTPYKIIMM 3HaHus C
OPUXOASIIMMUCS Ha HHUX BEPTUKAIBHBIMU Harpy3kamu; OOKOBOTO JaBJICHUS
IpyHTa, CWJbl OTHopa rpyHta. K AMHAMUYECKUM - BETPOBBIC, CEHCMHUYECKHE,
BUOpAIIMOHHBIC  BO3JICUCTBUS, TUIPOCTATUYECKOE JaBiIeHHME TI0 OOKOBOM
MOBEPXHOCTU U TojomBe. K HECHJIOBBIM OTHOCSTCS BO3JEHCTBUS XUMHUYECKU
arpecCUBHBIX NPHUMECE TPYHTOBBIX BOJ, a TAKXKE MEPEMEHHBIX TEMIIEpaTyp IO
BBICOTE (DYHJITAMEHTA U €0 TOJIIIUHE.
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Puc. 1.34. Bo3neiicTBusa Ha GpyHIaMEHTHI: 1 — Harpy3ka oT 3JjaHus;

2 — TeMIeparypa rpyHTa BHE 371aHus; 3 — TeMIepaTrypa IrpyHTa ¢ BHyTpeHHEH
CTOpPOHBI; 4 — OOKOBOE JIaBJICHHUE TPYHTA; 5 — TUAPOCTATUUECKOE J1aBJICHHUE;
6 — cwibl My4YeHus rpyHTa; 7 — CEHCMUYECKHUE BO3/ICUCTBHUS;

8 — ynpyruii oTHop rpyHTa

Koncmpyxkmuenwie peuwtenus pynoamenmoe paznwvix munoe

Boi6op THHa (QpyHIaMEHTOB 3aBUCUT OT KOHCTPYKTHBHOM CHUCTEMBI 3JaHUM,
BEJIMYMHBI TIEpeAaBacMbIX Harpy30K, a TakKe OT HeCyIlleld CIOCOOHOCTH TPYHTOB
(ocHoBanuii). Jlyisi OeckapKacHBIX 3/IaHUM C HECYIIUMH CTE€HAaMU 4Yalle BCEro
OPUMEHSIOT JIGHTOYHBIE WM CBaiiHble (YyHAAMEHTHI, ISl KapKacHBIX —
CTOJIOUAThIE WJIM CBaWHBIC, NI BBICOTHBIX 37aHUN — IJTUTHBIE WM CBaHbBIC
dbynnamenTsl. OKOHYATEIBHBIM BBIOOP BapuUaHTa KOHCTPYKIMU (yHIaMEHTa
3aBHCHUT OT PE3yJIbTaTOB TEXHUKO-3KOHOMHUYECKOIO aHAJIN3A.

Jlenmounuvle (hpynoamenmeol

JlenTounble GyHIAMEHTHI - TO HEMPEPBIBHAS MMOA3EMHAsI CTCHA, BHIMIOJTHEHHAS
u3 OeToHa, XKene300€ToHa, a B HEKOTOPBIX Ciydasx (Ui OJHOITaXHBIX
HEeOONBIINX 3AaHUN) U3 OyTOBOTO KaMHS WM Kupruya. Yaiie BCEro HUX
yCTpaumBarOT IS 3JaHUM, BBIMOJHEHHBIX B O€CKapKacHOM KOHCTPYKTHUBHOM
CUCTEME.

Haubonwiiee pacnpocTpaHeHHE TOJYYHIM KEJIE300€TOHHBIE  JIGHTOYHBIC
(hyHIaMEHTBI, TIPEJCTABIISIONINE COOOM 3aMKHYTBIN KOHTYP, 3aKJIaJIbIBAEMbIN MO/
BCE HECYIIIME U caMOHecyIue cTeHsl (puc. 1.35).
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Puc. 1.35. YcrpoiicTBO ke1e300€TOHHOTO JIGHTOYHOTO (pyHIaMEHTa

B momepeunoM ceueHuu 3T (QyHIAMEHTH HMEIOT MPSMOYTOJIBHBIA WK
CTyneH4aTbli KOHTYp (puc. 1.36). Ilepexoa Kk ylIMpeHHOMN MOAOIIBE CTYIEHYATHIX
JCHTOYHBIX (DYHIaMEHTOB OCYIIECTBISIETCA YCTylaMH BBICOTOM He meHnee 30 cMm
IIPY OTHOIIIEHHH BBICOTHI YCTYIIA K €r0 IHMpUHE B npeaenax 1,25 —1,75.

CteHa (LoKonbHas 4acThb) -
f MoHOnNUTHBIN
BeToH ) 6eToH
OmocTKa

ApmaTtypa

R10A3 Sum.

] Tmapounsonauus
ApmaTtypa 4 Y
Bep:u,Ln:ngm e mapousonauma

ApmaTypHblii |
Kapkac

MecyaHasn

noayika

Puc. 1.36. Tumb! 1eHTOYHBIX (GyHIAMEHTOB MO (POPME MOMEPEUHOTO CEUCHHUS:
a — MPSIMOYTOJIBHBIN; O — CTyIIeHYaThIN

ITpsiMOyToNIBbHBIE JEHTOYHBIE (DPYHAAMEHTHI 3aKJIaJbIBAIOT MOJ CTEHBI OJHO-,
JBYXITaXXHBIX JIEPEBSHHBIX WJIM KaMEHHBIX 3[aHUM NpU HECylled CIOCOOHOCTH
rpynTta 2 kr/cM®. B rpyHTax ¢ Hecymel crnocoOHOCTBIO MEHEe 2 KI/CM? MM HpH
3HAYUTENIbHBIX Harpy3kax Ha (pyHZaMEeHT OT KOHCTPYKUUH 31aHus MPUMEHSIOT
(byHIaMEHTBI CTYIIEHYaTOro KOHTYpa.

Tonmuua unm mupruHa pyHaaMeHTa 6epeTcsi paBHOW TONIIMHE OMUPAIOIIEHCs
Ha QyHIaMeHT cTeHbl 34aHus uin Oompiie e€ Ha 10 - 15 cantumerpos. TommuHa
dbyHnnamenTa u3 OyTOBOHM KJaJKH JODKHA ObITh HE MeHee 60 CaHTHUMETpOB, U3
KUPIUYHON KIagKku — He MeHee 51 caHTuMmerpa moj KaMeHHbIe 3JaHHUS U HE
MeHee 38 CAaHTUMETPOB MO/]1 ICPEBSHHBIC 3/TAHUS.
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HuwxHss minockocTh (yHOaMeHTa, OMMparomiasicss Ha TPYHT, Ha3bIBAeTCA
noooweoit gynoamenma. IlogomBa ¢yHIaMeHTa JODKHA OBITH CTPOTO
ropu3oHTadbHON. [llupuna nodowevl ¢ynoamenma 3aBUCUT OT Harpy3KH,
KOTOpYIO nepenaeT GyHAaMEeHT Ha TPYHT, U OT HECYIeld CIIOCOOHOCTU IPYHTA MO/
MOI0UIBOM (yHIAMEHTA; ONPEACIIICTCS OHA PACUETOM.

B TtoM cnyuae, korma HeoOXoauMas IO pacueTy I[IHUPUHA MOJOLIBBI
dbyHaamMeHTa J0KHA OBITh OOJbINE MPUHATONM IIUPUHBI caMOro (yHIamMeHTa, B
HIOKHEW YacTH €ro yCTpauBalOT cTymeHHu. Pa3smepbl crymeHeil nns OyToBoW u
KUPIUYHON KJIaJI0K pEKOMEHIyeTcsa Oparh Mo mupuHe He Oonee 25 - 30
CaHTUMETpPOB, a 1o BhicoTe He MeHee 30 - 40 canTumerpoB. Bepx (ynmamenta
JIOJDKeH ObITh He MeHee 4eM Ha 40 CaHTUMETpPOB BBIIIE CIUIAHWPOBAHHOW Yy
KOHTYpa 3JaHHsI TOBEPXHOCTH 3EMJIH.

I'nyouna 3anoscenus nooouiebl pyHoameHmos Ha3HAYaeTCs B 3aBUCUMOCTH OT
00BEMHO-TUIAHUPOBOYHOTO  pElIeHUs 37aHus (HajduuMe TmojBajia, Judra),
BEJIMUYMHbI W XapakTepa Harpy30K Ha OCHOBaHUE, HeCylled CIocoOHOCTH
OCHOBaHMs, TIIyOUHBI Mpomep3aHusi rpyHTa. OyHAAMEHTHI MOJ[ HECYIIUE CTEHBI
3/IaHUsl CJIENYET 3aKjaJblBaTh HA OAHOM ypoBHE. [yOMHa 3a510KEeHUS MOOIIBHI
dbyHaamMeHTa J0JKHA OBITh HE BBIIIE YPOBHS NPOMEP3aHUs cpyHma B pPaioHe
CTpOMUTENLCTBA U HE MeHee 0,7 METPOB OT IJIAHUPOBOYHON OTMETKHU 3€MJIH.

JlenTounble GpyHAAMEHTHI U3 OYTOBOUM MM KUPIIUYHOW KIIAJKA U MOHOJIUTHBIC
13 0yroOeToHa U OETOHA BO3BOJIAT HA MECTE COOPYKEHUS.

B HacTosiiiee BpeMsi HallUId MIUPOKOE MIPUMEHEHUE cOOpHble (hyHOAMeHnmbl U3
roTOBbIX (yHIAMEHTHbIX OJIOKOB (puc. 1.37). dyHOaMeHTHbIE OJIOKM - 3TO
OCTOHHBIE WM KEIEe300€TOHHBIE KAMHH, pa3IUYaloNIfecs 10 pa3Mepam M
dbopMaM, HO OTBEYAIOIINE KOHCTPYKTHBHBIM YCIIOBHSIM BBINIENEKAIICH CTEHBI,
Harpy3ke Ha (yHJaMEHT U PacueTHOMY COMPOTHUBIIEHUIO (Hecyleld cCnocOOHOCTH)

rpyHTa. Paznuyator ¢pynaamentHbie creHoBbie 0510ku (PBC) U MIUTHI-MIOAYIIKH.
HNnagKa CTeH 30aHKMA ,"rE noAc

OTMOCTRE O0M -
A ApMUpOBaHHBIA

LHOB
TMOpOKM30AAUMA

’
= i

TRyHT o

PyHOAMEHTHBIA
Bnok ®EC  _L_

=

PyHOAMEHT
nauTa

s

necuaHa
NooyLWH

Puc. 1.37. YcTpoicTBO I€HTOUHOTO COOpHOTO hyHIaAMEHTA
COBMECTHOCTh CTaTUYECKOW pabOThl COOPHBIX JJIEMEHTOB JICHTOYHBIX
byHIaMEHTOB 00€CIeunBaeTCsl WX YKIAJAKONM TOPU3OHTAIBHBIMH psSIaMH  Ha
[IEMEHTHBIN PAaCTBOP C B3aMMHOU MEPEBSI3KON IBOB M apMHUPOBAHUEM CTAIbHBIMU
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CBapHBIMU CETKaMU TOPU30HTAJIBHBIX IIIBOB B MeECTaxX IEPECEUCHUN CTEH.
Hecymyto crnocoOHOCTh COOpHOIM KOHCTPYKIIMU (PyHIaMeHTa mpu ero pabore Ha
U3ru0 TMOBBIIAIOT, YCTpaWBash MOHOJUTHBIM apMUPOBAHHBIA IMOSIC TIO BEPXY
dbyHIaMeHTa ¥ apMHUPOBAHHBIA TOPU3OHTAIBHBIA IIOB MEXAY MOAYIIKOW U
HIOKHUM PSZOM OJIOKOB CTEHKH. lIpu cTpouTenbcTBe B CEHCMUYECKUX pailoHax
nenecooOpasHo 1moja  (yHIAaMEHTHBIMU IUIUTAMU yCTpauBaTh
MOHOJIUTHYIO 7KeJIe300€TOHHYIO TUIUTY TOJMIIUHON 100 MUIITUMETPOB.

[Ipn ocHOBaHMSX M3 CYXMX W MAJIOBJIQXKHBIX MECKOB MOXXHO YMEHBIIHUTH
MaTepUaIoEMKOCTh (PYHIAMEHTOB IMYTEM HCIIOJIb30BAHUS MYCTOTENBIX CTEHOBBIX
¢byHIaMeHTHBIX OJIOKOB U MPEPHIBUCTON paCCTaHOBKH IIIMT-TIOAyIIEK (puc. 1.38).

@

OTMOCTKa

runpomsonnuun_‘\_l a

T
MycToTenble cTeHOB
dyHAaMeHTHble 6noku

CteHa

CreHoBble
yHAaMeHTHble

3anonHuTb
NnecKkom

MnuTel-noaywKn

Puc. 1.38. YcrpoiicTBO pephIBUCTOTO COOPHOTO JIEHTOUYHOTO (DyHIaMEHTA:
a — C UCIOJIb30BaHUEM ITyCTOTENBIX CTEHOBBIX ()yHIAMEHTHBIX OJIOKOB;
0 — C LIeIbHBIMU CTEHOBBIMU (D)YHAAMEHTHBIMU OJI0KaMu

Jlentounbii (QyHAAMEHT TOJ KOJOHHBI KapKacHOTO 3daHUsS, KOTOPBIU
yCTpamBaeTCsl B ciaydae OONBIIMX HArpy30K OT 3JaHMS WM CIa00Tr0 OCHOBAHUA,
MPECTaBIACT COOON CHUCTEMY MEpPEeKPECTHhIX OajoK, padoTaroluMx Ha HU3THO.
banku, B Bujae kene300€TOHHBIX MEPEKPECTHBIX JIEHT, MEPECEKaloTCsd B MECTax

v T_;\f_l_ ; KonoHHa ,

e

Puc. 1.39. ®ynnaMeHT KapKacHBIX 3IaHUH U3 MEPEKPECTHBIX KEIE300€TOHHBIX
JIEHT: a — YCTPOUCTBO; O - pparMeHT miana; B — OOUIUNA B

['paBuiiHo-TIecuaHas Mo yIIKa 1Mo MoA0mBON (PyH1aMEHTa BBITIOTHSIET

poJib JIpeHaka M CIYKUT 3alllUTOM OT TPYHTOBBIX BoA. OHa XKe MOXKET
CKOMIIEHCUPOBATh U JIe(POpMalIUU.
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[Ipumepsl TOCTpOEHUS TJIaHA JIGHTOYHOTO (PyHIaMEHTa B MOHOJUTHOM H
cOOpHOM MCTOJIHEHHUH TIpeIcTaBeHbI Ha puc. 1.40.
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Puc. 1.40. Ilnan nenroyHoro pyHIaMeHTa: a — MOHOJIUTHOTO; O - COOpPHOTO

Cmonbuamuie pynoamenmot
Cronbuateie (yHIAaMEHTHI NPEUMYIIECTBEHHO YCTPAWBAIOT B 3/IaHUSX C
KapKaCHOM KOHCTPYKTMBHOM CHCTEMOW, BO3BOAMMBIX HA HAAEKHBIX OCHOBAHMSX.
[To ciocoOy ycTpoicTBa OHU MOTYT ObITH COOPHBIMH ¥ MOHOJIUTHBIMU.
COopHble (QyHITAMEHTHI MPEACTABIAIOT COO0O0M OJIOK cTakaHHOTO THUIA. B

3aBHCHMOCTH OT pa3Mepa MOI0MBEI PyHIaMEHTa MIPUMEHSIOTCS OJIOKU pa3HOTO
Buna (puc. 1.41).

530 _. 550

Puc. 1.41. CoopHbIe xene300eTOHHBIE CTON0UaThie (PyHAaAMEHTHI
[Ipn OonpmMx pa3Mepax MNOJIOMIBEI (PyHIAMEHTa HCIOJNb3YIOT COOpHBIE

&KeJe300€TOHHbIE TTOJIKOJIOHHUKHU, OMMPAIOIIUECs HA MOHOJIUTHBIE (PYH/IaMEHTHbIE
wnThl (puc. 1.42). Beicota pyHaameHTHBIX TIHT cocTaisieT 300 mwm.
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Puc. 1.42. Co0pHBIi TOIKOIOHHUK U MOHOJUTHBIE (YHIAMEHTHBIC TUIATHI

Pazmepvr  nooowevt cmonbuamozo @ynoamenma 3aBUCAT OT HECYIICH
CIIOCOOHOCTH  OCHOBaHHUs  (OOpaTHO  MPOMOPIMOHAIBLHO) W HArpysok,
nepeaaBacMbIX Ha GyHAAMEHT KOJIOHHOM (IIPsIMO MPOMOPIIMOHAIIBHO).

I'nyouna 3anoocenus nooowevl ynoamenma 3aBUCUT OT OOBEMHO-
IUTAHUPOBOYHOTO PEIICHUs 3/1aHus (HaIM4us WM OTCYTCTBUS MOjBaja, Judra),
KJIIMMAaTUYECKUX U THUJIPOTEOJIOTHYECKUX YCIOBHM IUIOMIAIKM CTPOUTEIHCTBA
(rmyOuHBI  TIpOMEp3aHWsl TPyHTA, HaJIUYMsl W YPOBHS TPYHTOBBIX BOJ,
MyYUHHUCTOCTU TPYHTA U T.IL.).

3a30p MEXIy CTCHKaMU CTaKaHa M TPaHSAMU KOJIOHHBI MPHUHAT IO BEpxy 75
MUJUTAMETPOB, TI0 HU3Y - 50 MIJIZTUMETPOB, a MEXIy HHU30M KOJOHHBI U JTHOM
crakaHa — 50 mwummerpoB. IIoB MeXay KOJOHHOM M CTEHKaMM CTaKaHa
dbyHIaMEHTa 3a4eKaHUBACTCSI MEJIKO3EPHUCTHIM OeTOHOM (puc. 1.43).

[Tox kaxayr0 KOJIOHHY YCTaHABIUBACTCS OTACIBbHBIN (YHIAMEHT, HCKITFOUCHUS
COCTABJISIIOT KOJOHHBI 'y TEMIIEpaTypHOTO WM AHTUCEHCMUYECKOrO IIIBa,
pa3mMeraempie Ha 00IeM MOHOJIMTHOM jKelle300eToHHOM (pyHaamenTe (puc. 1.44).

1-1

KonoHHa 3apenka 6eToHOM '

1}_ 75 i /

DyHAaMEeHTHBIRA
Bnok

50

: l
Mognueka | O !

Puc. 1.43. CTpIK KOJIOHHBI C PyHAAMEHTOM
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Puc. 1.44. ®parmenT miana cton04yaThix GyHIaMEHTOB

@dyHIaMEHThl yCTPauWBaIOT MO TecYaHoW moaroroBke toimmuod 50 — 100
MUUTUMETPOB. [1o 00pe3y (hyHAaMEHTOB YyCTaHABIMBAIOT LIOKOJIBHBIE MMAHENN, HA
KOTOPBIEC ONMUPAIOTCS HABECHBIE CTEHOBBIE MTAHENN KapKaCHbBIX 37aHuid (puc. 1.45).
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Puc. 1.45. Pa3pe3 o Hapy»HOW OCH MOA3€MHOM YaCTH 3JaHHUS:
a— C MojlaMUd IO TPYHTY; O — C TEXHUYECKUM TOANO0JIbEM

Ilnumnovie hynoamenmot
B ToM cnywae, xorga Harpy3ka OT 3/aHUsl BEJIMKA, a TPYHThl OCHOBaHUS
00JaialoT HEBBICOKOW HECyHIel CIOCOOHOCTBIO MEPEXOAST Ha  YyCTPOWCTBO
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NAUMHBIX  ()YHOAMeHMO8, BBIIONHEHHBIX B BHUJAE IUIOCKOW WIH peOpHucToi
’KeJIe300eTOHHOMU TUIUTHI (puc. 1.46).

“

Mexokomnnekc /

50 e, 32 w2

I i

Puc. 1.46. YcTpoiiCTBO MIIUTHOTO keje300€TOHHOTO (yH/IAMEHTA:
a — apMupoBaHue; 0 — 3aJMBKa 0ETOHOM; B — KOHCTPYKIIUS IJIOCKOM TUTATHI; T —
KOHCTPYKITUSI PEOPUCTOM TUTUTHI
[TnuTHBIE DyHIAMEHTHI NMPEJOTBPAIAIOT HEPABHOMEPHYIO OCAJKy OCHOBAHHS
MIPY BO3BEJICHUHM MHOTOATAXXHBIX 3/IaHUN Ha CIaObIX WM HEOJHOPOJIHBIX TPYHTAX.
KOHCTpYKTHBHO TONIIMHA (PYHIAMEHTHOMN IUTMTHI HA3HAYAETCS B 3aBUCHMOCTH OT
mara BEPTUKAIBHBIX HECYIMUX KOHCTPYKIUH: ISl pEeOpPUCTBHIX IUTMT  OHA

cocrapisier 1/8 -1/10 mponera, a misa cromHoM mwuThl 1/6 — 1/8 mponera (puc.
1.47).
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Puc. 1.47. IlnutHble xene300eTOHHbIE (DYHIaMEHTHI:
a — CIUIOIIHAA IUMTa; O — pedpucras miamra

PeOpucrtas ¢QyHnamenTHas rumrta oOnamaer Oosbiiel xecTkocTeio. Ha
nepeceyeHny pedep yCTaHABIMBAIOTCS KOJOHHBI Kapkaca 3aHus. PeOpa moryt
OBITh PACIOJIOKEHBI MOBEPX IUIMTHI JuO0 moa Hed. Ecnu mnurta umeer pebpa
BBEpPX, IPOCTPAHCTBO MEXAY HHMH 3achIIalOT IECKOM WU TPaBUEM U
BBITIOJIHSIIOT OETOHHYI0 MOATrOTOBKY TOMIIMHONW 100 — 150 MM.

dynaameHTHas MiaUTa ¢ peOpamMu, HANpaBICHHBIMH BHHU3, CIOCOOCTBYET
YMEHBILIEHNI0 00beMa 3eMJISTHBIX pa0doT, OJJHAKO PACHOJIOKEHUE TUIUTHI B CXKATOU
30HE YXY/IIAeT yCIOBHs €€ paboThl U BEAET K Mepepacxoy apMaTypsbl.

Ceaiinvie pynoamenmol

CpaiiHble (yHIaMEHThl NPUMEHSIOT B ClIy4yae CTPOUTENbCTBA Ha ClIalObIX
IIPOCAIOYHBIX I'pyHTaX. OHU COCTOAT U3 c8all U pOCmEepKda, BHIIOJIHEHHOTO B BUJIE
KEJIe300€TOHHOM  JIGHThI, IUIUTBI WIM  OJoKa  CTAaKaHHOTO TUHAa U
MpeHa3HAaYeHHOTO JJII PAaBHOMEPHOM Iepefayu Harpy3ok Ha cBau (puc. 1.48,
1.49).

Pocmeepk - ot Hemenkoro cioBa Rostwerk, o3Hauaer OykBajgbHO CTPOCHHE,
YKPEIUICHHOE PEIIEeTKOW, WM MOCTPOEHHOE Ha pemieTke. PocTBepk 00beauHsET
BEPXYIIKH CBAaldl M CIYXHUT OMOPHOM KOHCTPYKUHMEW AJii BO3BOAMMBIX 3JIEMEHTOB
coopykenus. Takum oOpa3om, cHayana Bec 34aHUsl CO BCEMU MPUXOIALIIMMUCS Ha
HEro Harpy3kaMmH IepeiaeTcs CBasiM C MOMOIIBIO POCTBEPKa, a MOTOM 3TOT 00U
BEC IepelaeTcsl Ha TPYHT C MOMOIIbIO cBail. PocTBEpK MOXKET ObITh COOPYKEH HaJ
3eMJIeH, HA YPOBHE 3€MJIM U JaXe N0 3EMIICH.
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PocTBepk

Puc.1.49. YcrpoiicTBo cBaiiHoro ¢hyHgameHTa

[Tox pocTBEepK, HAa KOTOPOW ONMHUPAIOTCS HECYIIUE CTCHBI, OOBIYHO yCTPAUBAIOT
1 unu 2 psina cait (puc. 1.50).
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@ PocTBepk = @

CTteHa
CBA3ka apmaTypbl
cBaun C KapKacoMm
pocTBepKa
OTMOCTKa OTmocTka
PocTBepk

Puc. 1.50. Cgaiinpiii (yHIaAMEHT MO HECYIIINE CTEHBI: 4 — C OJTHAM PSAIOM CBait
MO/l POCTBEPKOM; O — C IBYMsI psiiaMU CBail 01 pOCTBEPKOM

[Tox kOJIOHHBI KapKacHBIX 37aHUN YCTpaumBalOT Kycm céatl, 0ObEeINHEHHBIN
&KeJ1e300€TOHHBIM POCTBEPKOM B BHJIE 0JIOKA cTakaHHOTO THMa (puc. 51).
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Puc. 1.51. Koncrpykius cBaitHoro yHaaMeHTa noJ| KOJIOHHY
KAapKacHOTO 34aHUs

1.6. MeKodJIeMeHTHBIE CTEHbI

OCHOBHBIMM  DJIEMEHTAMU KaMEHHOI'O OCTOBa SBISIFOTCA HApYXHBIE H
BHYTpeHHHE CTeHbl. CTEHbI, KOTOpbIE IMOMHUMO BEpPTUKAJIBLHONW HArpy3Kd OT
COOCTBEHHOW MAacChl BOCHPHUHUMAIOT M TEpeAaroT (pyHIaMEHTaM Harpy3Ku OT
CMEKHBIX KOHCTPYKIMH: MEPEKPBITHI, MEPEropojoK, KpPbIII U Mp., CUUTAIOTCSA
Hecywumu, a CT€HbI, BOCTIPUHUMAIOIINE Harpy3Ky TOJbKO OT COOCTBEHHOI MaccChl
(BKITIOUAss HArpy3Ky OT OallkOHOB, JIPKEpOB, MaparneToB U APYTHX AJIEMEHTOB
CTEeHbI) U nepenarone e€ Ha QyHAaMEeHThl — camoHecyujumu. TONIUHY HECYITNX
Hapy>KHBIX CTE€H ONPENEINSIOT B 3aBHCHUMOCTH OT TpeOOBaHUU yCTOWYMBOCTH,
HECYIIEH CTOCOOHOCTH U TEMIOTEXHUYECKOTO pacyeTa.
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JInsi BO3BENEHUSI MEIKOAIEMEHTHBIX CTEH HCIONB3YIOT Kupnuu. Kupnud
U3rOTaBIMBAIOT B JOpME MPSIMOYTOJILHOTO Mapaienenuneaa. Buabl kupnuyeit u
UX pa3Mepsl npecrapieHsl B Tadn. 1.1 u Ha puc. 1.52.

Tabmuna 1.1
Bub! v pazmepsl kupnuyen
Pazmepsbl, MM
Buy kuprnua JUTMHA IHpUHA TOJIIIMHA

OpnMHApHBIA KUPITHY 250 120 65
YToNmeHHbId KUpIuy 250 120 88
OpMHApHBIA KUPIHY MOAYJIBHBIX pa3MEpOB 288 138 63
YTONmeHHbI KUPITAY MOJTYJIBHBIX Pa3MepOB 288 138 88
VY TONIIEHHBIN KUPITAY C TOPU3OHTAIBLHBIM

PacoJIOKEHUEM ITYCTOT 250 120 88

~

Puc. 1.52. Buzapl kupnuueii: a — oAMHAPHBIN; O — YTOMIIEHHBIN

Kuprnny umeer 6 noBepxHocTei: 2 ThluKa, 2 J10%KKa U 2 noctenu (puc. 1.53).

MocTtenb

JToxok

TbIvEK

Puc. 1.53. O6o3HaueHue rpanen Kupnuya

Knagky kupnuda BBIIOJTHSIOT TOPU3OHTAIBHBIMH  psgamMu. Kupnuuw
YKJIaJIbIBAIOT Ha PacTBOP IIMPOKOM I'PAaHBIO - MOCTENBIO (CYHIECTBYIOT CIOCOOBI
KJIaJIKa Ha JIO’KOK).

Dniemenmovl KUpRUYHOU K1AOKU
O06o03HaueHKE JIEMEHTOB KUPITUYHOM KJIAJIKU TIPEeACTaBIeHO Ha puc. 1.54.
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BHyTpeHHARA BEpCTKa
MpoaonbHbIN WOB

NMonepeyHbin WOB

3abyTka

Hapy»XHa BepcTKa

& TOpU3OHTanNbHbIN LWOB
BepTHUKanbHbIN LWOB

JloXKOBbIN pAn
TbI4YKOBbIW pAg

Puc. 1.54. DnemMeHTbl KUPIIMYHON KIAJAKA

T'opuzonmanvuoill w08 — IIOB MEXKIY COCEAHUMH TOPU30HTAIbHBIMU PSIAMH.

Bepmuxanvnvii  wos — IIOB, pa3iensomuil  OOKOBBIE  TpaHU
COITPUKACAIOIINXCS KUpIIMYEH. bpIBaeT nonepeyHbii U MpOAOIbHBIM.

Buympennsaa eepcma — psj KUPIOUYHOM KIAAKH, KOTOPBIM BBIXOAUT Ha
BHYTPEHHIOIO TIOBEPXHOCTb.

Jluyesas unu Hapyoicnas eepcma — PAA KIAAKU, KOTOPBIM BBIXOJWT HA
BHEIIHIOK (hacaaHyI0) CTOPOHY.

3abymka — psapl, pa3MEIEHHbIE MEX1Yy BHYTPEHHEH U Hapy>KHOM BEpCTaMHu.

Jloorckosulil pso — psii U3 KUpIUYEH, KOTOPbIE K TOBEPXHOCTU CTEHBI YIIOKEHBI
JIOKKaMH, T.€. INIMHHBIMU TPAHSIMHU.

Torukosulil pso — psl U3 KUPOUYEH, KOTOPbIE K MMOBEPXHOCTU CTEHBI YJI0KECHBI
TBIYKAMH, T.€. KOPOTKUMU TPAHSIMHU.

Cucmema nepeeasku ui606 — OIPENCICHHBIN MOPANOK YEPEAOBAHUS
JI0’KKOBBIX M THIYKOBBIX PSIOB.

Jlooxckoeasn knadka — KiaJka, P KOTOPOW KUPIUY YKJIAABIBACTCS JIOKKOM
HApPYXKy 110 OTHOLIEHHUIO K JIMIEBOW NOBEPXHOCTH CTEHHI.

Triukosas xknaoka — Kiajaka, Ipu KOTOPOU KUPIHY KIIAJIETCS THIYKOM HapYXKy
10 OTHOLIEHHUIO K JIMIEBOU CTOPOHE CTEHBI.

[lupuHa KUPIMUYHON KIAIKUA JTOJDKHA OBITh KpaTHA HEUYETHOMY HWIIA YETHOMY
YUCITy TI0JIOBUHOK (1/2) kuprninya.

B 3aBucuMocTH OT KIMMAaTUYECKUX YCJIOBUM, HA3HAYEHUS CTPOCHUS U
paCcUETHBIX HArpy30K KHUPNHUYHAS KIJIAJKa U3 OJUHAPHOTO KUPMUYa MOXKET UMETh
tommuHy 0T 0,25 no 3,0 kupnuya (puc. 1.55, Ta6a.1.2).
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Puc. 1.55. Obecnieuenne TONIIUHBI KJIQJKU: @ — B YeTBEPTh KUPIIAYA;
0 — B MOJIKUPIIMYA; B — B OJIMH KUPIHY; T - B 1,5 Kupnuua;
I — B 2 KUpnuya; € — B 2,5 kupnuda
Tabnuna 1.2
TonmprHa KUPIUYHOW KITAIKH

HasBanue KJIaaku Yacts KHUpIIHYa ToammHa, MM
B YETBEPTh KUpIIHYA 0,25 65
B TIOJIKHPITUYA 0,5 120
B OJMIH KUPIUY (B KUPIIHY) 1 250
B TIOJITOPA KUPIHAYa 1,5 380
B JIBa KUpIHYa 2 510
B JIBa C MTOJIOBUHOM KHPITHYA 25 640
B TPU KHpIH4a 3 u 6onee 770 u 6onee

[[TupuHy BEpTUKAIBHOIO IIIBA B KHUPIHUYHON KJIAJIKE MPH IJIAHUPOBAHUM
pa3MEpoOB MPUHATO CUUTATh paBHOM 10 MUIIMMETPOB, HO Ha MPaKTHUKE 3TO
YUCIIO BapbupyeTrcss oT 8 10 12 MHIITUMETpOB, a TOPHU3OHTAIBHBIX — 12
MUJLJIUMETPOB.

Cucmembol nepesasku ui608 KUPpRUYHOU K1A0OKU

st Toro 4TOOKI psiibl KUPIMUYHOU KJIAJAKH OOBEIUHUTH B €UHYIO MPOYHYIO
MOHOJIMTHYI0 KOHCTPYKIIMIO MPUMEHSIIOT cucmemvl nepessisku uieog. Pazmnyaror
MEpPEeBsI3Ky TMOMEPEUHBIX U MPOJOJIbHBIX BEPTHUKAJIBbHBIX IIBOB. OT KadecTBa
MepeBsI3KU B OOJIBIIICH CTENEHU 3aBUCUT MPOYHOCTh U HAJEKHOCTh KUPITUIHOM
KJIQJIKH.

[lepeBsizka BepPTUKAIBHBIX MPOJOJBHBIX IIBOB OCYIIECTBIACTCS YKIaJAKON
THIYKOBBIX PSIIOB U TTIOMOTAET N30€kKaTh TIPOJ0JIBHOTO Pa3pyIICHUS KIIAIKH.

IlepeBsizka BEepPTUKAIBHBIX IMOIMEPEUYHBIX IITBOB BBIMMOJHSICTCS YepeIOBAHUEM
JIO)KKOBBIX UM THIYKOBBIX PSAJIOB, MPUYEM B CMEXHBIX pPsAax HYKHO CHBUTaTh
KUPIIMYU Ha YETBEPTh WM TOJOBUHY. JlaHHAas mepeBsizka OOECIeYHBAECT:
paBHOMEPHOE paclipe/leliecHne Harpy3Kd Ha Onwkallme Y4acTKU KIaJAKu |
MPOJIOJBHYIO B3aMMOCBSI3b CMEXHBIX KHPIHYEH, YTO B CBOKO OYEpedb MPUIAET
KUPMUYHOM  KJIQJIKE MOHOJMTHOCTH M MPOYHOCTh TMPU HEPaBHOMEPHBIX
TeMIrepaTypHbIX aedopMalusiax 1 ocaaKax.
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B crpoutenscTBe Hale BCEro HUCHOJB3YIOTCS O0OHOPAOHAA WU UEnHAas
(puc.1.56), muozopsaounan (puc.1.57) u mpéxpaonasn nepesazku uieos.

Oonopsionass  nepeésaska w608  BBINOJHSETCS  IOCJEA0BATEIbHBIM
Yepe/loBaHWEM THIYKOBBIX UM JIOKKOBBIX pAnoB (puc.1.56) c coOnrogeHuem
CJIEIYIOUIUX MPABUIL:

— TIEPBbIN (HUKHUN) U TIOCIEAHUN (BEpXHUMN) PSI/Ibl YKIIAIBIBAIOT THIYKAMU;

— MpOJIOJIbHBIE IIBBI B CMEXKHBIX psiaX CABUHYTHI Ha 1/2 (mojkupnuya)
OTHOCHUTEINBLHO JIPYT IpyTa, MomnepedyHsie — Ha 1/4 (4eTBepTh KUpIuya);

— KAPIHWYM BBIIIENEKAIIET0 psiAa o00s3aTenbHO JOJDKHBI  MEPEKPHIBATH
BEPTHUKAIbHBIE IIBbI HIDKETIEKAIIETO PAJIa.

[Ipu ogHOPSIAHOM TepeBsA3KE B MPOIECCe KIIATKU MOHAT00UTCS OOIBIIIOE YUCIIO
HEMOJHOMEPHBIX Kupnuuel (dame Bcero 3/4), pyOka KOTOPBIX TOBIEYET HE
TOJIBKO 3aTpaThl TPYJa, HO U CEPhE3HBIEC MOTEPU KUPINYA, YTO B UTOTE MPUBEIET K
3HAYUTETHLHBIM (PUHAHCOBBIM BIIOKEHUSIM.

@ ®

Puc. 1.56. OnHopsnHas cucteMa (1iermHas):
a—B 1 xupnuy; 6 — B 1,5 xupnuya; B — B 2 Kkupnuya

Takum oOpa3om, IemHas CUCTeMa MEPEBsA3KU Hambosee TpyJo3aTpaTHas, HO,
HECMOTpSI Ha 3TO, OHA U O0JIee MPOYHAas U HA/IeKHAS.
MHnoeopsaonas nepessizka ui608 TPENCTABIAECT COOOM KHUPIMUYHYIO KIIAJKY,
BBUIOKCHHYIO JIO’)KKOBBIMU PSIaMU, KOTOPBIE TIO BBICOTE Yepe3 Kaxkble 5-6 psaoB
NEPEBA3bIBAIOTCS OJHUM THIYKOBBIM psiioM (puc. 1.57).

OF " w

Puc. 1.57. MuoropsiaHast cuctema: a — Buj ¢ ¢dacana; 0 — kjaajaka B 1 Kupnud;
B — IIEPEBsI3Ka IIBOB B KJaaKke B | kupnuy

IIpu naHHOM cucTeMe NEpeBA3KH HEOoOXOOUMO COOJIOIaTh CIIEAYIOIINE
npaBuJia:

— TEPBBIM, OH K€ HW)KHUH Psil KIALyT ThIYKAMU;

— BTOPOW pAI — JIOKKAMU;

— TPETUH, YETBEPTBIN, ITSITHIM U LIECTON — JIOKKAMH C IIEPEBA3KOM IIIBOB B
1/2 (monkuprnya). J/lenaroT 3To BHE 3aBUCUMOCTH OT TOJIIUHBI CTCHBI;
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— MO IIUPUHE CTEHBI BEPTHKAIbHBIC MPOAOILHBIC IIBBI KIAJKU TSATH PSIOB
NepeBs3bIBATH HE HYKHO;

— TBIYKU CEIBMOTO psijia MEPEKPHIBAIOT HIBBI IIECTOTO JIOKKOBOTO psifa Ha 1/4
(4eTBepTh KUPIIUYA).

Jocmouncmea MHO2OPAOHOU cucmembvl Nepessa3Ku WUB08 KIAOKU:

- HeT HeoOXOJAMMOCTH B OOJIBIIOM KOJIMYECTBE HEIIOJTHOMEPHOTO KUPIINYa,

- HauOoJiee MPOU3BOAUTEIBHA;

- TIO3BOJISIET IPUMEHATh KUPITUIHBIC TTIOJIOBUHKH TSI KITAIKH 3a0yTKH;

- yAyd4IaeT TEMJIOTEXHUYECKUE XAPAKTEPUCTUKH KIIATKH (BO3HUKAET ATO TIO
MIPUYHUHE TIOBBIIIIEHHOTO TEPMUYECKOTO COTIPOTUBIICHUS, PACTIONOKECHHBIX HA Iy TH
CJICIOBAHUS TEIJIOBOTO IIOTOKA, HE TMEPEBSI3aHHBIX IMPOJIOJIBHBIX IIIBOB IISTH
PSAIOB).

Heoocmamku mHo2ops0Hot cucmembl nepesssku U808 KIaoKu.

- MPaBWIO pPa3pe3Ku KUPIUYHON KIAJKU, YTO TPETUM, YETBEPTHIN, MATHIA U
IIECTON BBIMIOJTHSAETCS JIOXKKAMHU C TIEPEBI3KOM MIBOB B MOJKUPINYA, COOTIOAACTCS
HE MOJIHOCTBIO;

- TMPOYHOCTH MEHBIIIE, YeM MPU OJTHOPSAHON TIEPEBA3KE;

- HENb3s HCIOJIb30BaTh MPU KJIAJKE KHUPIMHUYHBIX CTOJOOB MO TPUYUHE
HETOJIHOW TIEPEBS3KU MPOJIOJIbHBIX IIIBOB.

Tpéxpsaonasn cucmema nepesazKu w06 UCIOJIb3YETCs MPU KUPIUIHOU KIIaJKe
Y3KHUX MMPOCTCHKOB U CTOJIOOB, ITUPUHA KOTOPBIX HE MPEBBIMIAET OTHOTO
1 merpa. Takoi BuI MEPEBA3KHA BBITOIHAETCA C MOMOIIBIO YEPEIOBAHUS OJHOTO
TBIYKOBOTO psifa W TPEX JOKKOBBIX. [Ipu 3TOM momyckaercsi coBImajeHue B TPEX
psAnax BEPTUKAIBHOTO IIBa, KOTOPHIH BIOCIEACTBUU IMEPEKPHIBACTCS KHPIUIOM
YEeTBEPTOTO psAa.

Yemoiiuueocma 2naokoit kamennoii cmenst 3aBUCUT OT COOTHOILICHHUS €€ TOJI-
IIMHBI, CBOOOJHOW JJUHBI M BBICOTHl. ODTH COOTHOIICHHWS HOPMHUPYIOTCS B
CTPOUTEIBHBIX HOMaX U MpaBujIax.

3a c60000HYI0 6bICOMY TPUHUMAIOT BBICOTY ITaXa, CB0O0OHOU ONUHOU
CUMTAIOT  PACCTOSHHUE  MEXIy  ONMKaWIIMMU  TOTNEPEYHBIMU  CTEHAMH,
MepeceKaromuMi  paccMaTpuBaeMyto  cTeHy. OObBIYHO CBOOOJHAs — JJIMHA
coctaBisieT 2,5 cBOOOMHON BBICOTHI cTeHbl. (CBOOOIHAs HaJMHA 3aBUCUT OT
Matepuana kinanku. Hecywiaa cnocodHocmv KAMEHHBIX CMEH 3aBUCUT OT
BEJTMYMHBI HArPY3KH, TOJIIIMHBI KJIAKH, TPOYHOCTH KaMHS U PacTBOpaA.

Kuprinuueie  CTEHBI  BO3BOIAT M3  OOKHIOBBIX  (KUPIUY  TIUHSHBIA
OOBIKHOBEHHBIN U MyCTOTENbIN) U 0€300KUTOBBIX (CHJIMKATHBIA KUPIHY) KaMHEH
(puc. 1.58), nnsg KIagKkd UCIOJIB3YIOT PACTBOPHI: M3BECTKOBBIC (U3BECTh-TIECOK),
CMeIlIaHHbIe (IIEMEHT-U3BECTh-TIECOK) U IEMEHTHBIE (IIEMEHT-TIECOK).

®
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Puc. 1.58. Buasl kuprinuei A1 KJIaJKU CTEH: a — KEpaMUYECKHI MOTHOTEIbIN
OJIMHAPHBIN; O - KEpAMUYECKHUI MyCTOTEIbINH OJMHAPHBIN; B — CUJIIMKATHBIN
IIOJIHOTEJIBIN; T — CUJIMKATHBIN ITyCTOTEJBIN

B nensix cokparieHust pacxojia MaTepUaioB, CHIDKCHUS Beca CTCH U CTOMMOCTH
CTPOUTENBCTBA ISl MAJOATaKHBIX 3JaHWA Hapy)KHBIE CTEHBI BO3BOMAATCS B BUJC
obnecyennou knaoku. OOJErYeHHbIE CTEHBI BBITIOJHSIIOT MYTEM 3aKJIaJKd JETKOro
OCTOHA WJIM TETUIOM3OJISIMOHHBIX MAaTEPHAIOB BHYTPh KAMEHHON CTEHBI - MEXKIY
JIBYMS PSITAMH CIUTONITHBIX CTEHOK (BEPCTOBBIC CTEHKH) TOJIIUHOW B IMOJKAPIIUYA
(puc. 1.59) unu ¢ MOMONIBIO TETIOU30JISIITUOHHOM 00NuIIoOBKH (puc. 1.60).

)

Puc. 1.59. Cuctembl 0051€T4EHHON KIIAJIKH: a — C BEPTUKAIbHBIMU
MOTIEPEYHBIMU CTEHKAMHU; O — C TOPU30HTATBLHBIMH CBSI3SIMHU B BHJIC THIYKOBBIX
PAIOB; B — KOJIOJIEBAs KJIaJIKa; T — C TOPU30HTAILHBIMHU
PacTBOPHBIMHU JuadparMamu; 1 — Hapy»XHas BepCTKa; 2 — BHYTPCHHSSI
BepcTa; 3 — BepTUKaIbHAs IOoNepeyHas CTeHKA; 4 — JIETKui OCTOH HIIH
VTEIUIUTENb; S — aHKEpHBIE THIYKU; 6 — apMaTypa;

/ — pacTtBOpHas auadparma

BepcToBbie CTEHKHN CBS3BIBAIOT MEKIY COO0M TOPU30HTATLHBIMU KAUPITAYHBIMH
WM pacTBOpHbIMH nuadparmamu (puc. 1.59 a,0,r) wumu KUPIUYHBIMH
BEPTUKAJIBHBIMU CTEHKAMH — TIEPErOpOJKaMM, 3axOMIsIIMMH B HHUX Ha
MOJIKUpIINYA, — KOJIOJIeBas kiajaka (puc. 1.59 B).

Jlns  OONMIIOBKM TPUMEHSIIOT TUIMTHI M3 JIETKMX OETOHOB, TIEHOCTEKIIA,
¢udponuta. IlnuThl pacrnojaraloT ¢ Hapy>KHOW CTOPOHBI, €CIW OHH U3
BJIArOCTOMKHUX MaTEpHUAJIOB, a U3 MEHEEe CTOMKHUX MaTepHUalioB - C BHYTpPEHHEM
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ctopousl (puc. 1.60). Ciom CBS3BIBAIOTCA MEXAY COOOH METANTMYECKUMHU
CETKaMH.

MNeHoDeTOHHBIA
bnok

175

360...365

LieMeHTHBIA
pacTeop

CTanbHan
ceTKa

Kupnuy

|

Puc. 1.60. Obnery€nnas 1ByxcioiHas KJ1aJKka ¢ BRyTPEHHUM CJIOEM U3
EeHOOETOHHBIX OJIOKOB

Yempoiicmeo npoémoe ¢ kupnuunvix cmenax
[Ipn ycTpoiicTBE OKOH M ABEpEN NMPOEMBI NMEPEKPBIBAIOT NEPEMbIUKaMH. Hx
W3TOTABJIMBAIOT, dYalle BCETO, W3 JKEIC300€TOHHBIX OaloueK WM CTaJIbHBIX
mBesiepoB (yroyikoB). Ilepembruku omuparor Ha creHy Ha 120 MM Cc Kaxmoit
CTOPOHBI IIpH MmUpUHE Mpoéma He Oosnee 1750 MM u Ha 250 MM - TpU MIKUPUHE
npoéma 6osiee 1750 mm (puc. 1.61).

Yronok
nepembIYKun

a — Xene300€TOHHbIE; O — U3 CTaJIbHBIX YTOJIKOB

[Ipu cTpouTensbCTBE B CEMCMUYECKUX pallOHAX BMECTO MEPEMBIUYEK IO BEPXY

OKOHHBIX U JIBEPHBIX MPOEMOB YCTPAUBAIOT JKEJI€300€TOHHBI MOHOJUTHBIN MOSC.
Apmupoeanue KupnudHoi KiaoKu

Kupnuunyro kiagiKky peKOMEHIyeTCs apMUpPOBaTh. ApMUPOBaHUE MPOU3ZBOJSAT
B CJIEAYIOIINX CIIy4asx:

- mpu OONBIIMX HArpy3Kax Ha CTEHbI, HANpUMEp, NPHU  CTPOUTEIHCTBE
MHOTO3TaKHBIX 3JIaHUM;

- IPY BO3BEJICHUM HA MIPOCAIOYHBIX TPYHTAX;

- IPU HEJAOCTATOYHOW MTPOYHOCTH KUPNHYA U (WJIH) PacTBOPA;

- IIPA CTPOUTEIBCTBE B CEUCMUYECKUX PalOHAaX.

ApMHpPOBAHUE KUPIUYHOW KJIAJKHU BBIOJHIETCA MPU MOMOIIHA apMaTypHBIX

CETOK WJIA CTEPKHEW, PACIOJIAraeMbIX OTHOCHUTENBHO KIAJKU
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NPOOOILHO, NONEPEYHO U 8ePMUKATILHO.

ApMaTrypHas ceTKa WM CTEP)KHU BBIIOJHAIOTCS W3 METALIMYECKON
MIPOBOJIOKU JTMaMETpOM 3 — 8 MUWUIMMETPOB, W3 nonauBuHmIXIopuAa (I1BX) wm
ITOJIMATUIICHA.

Ilpu nonepeunom apmuposanuu MEXILY psAJaMHU 3aKJIAIbIBACTCA CETKa,
CBapeHHas WIM CBS3aHHAS U3 NPYTHEB CIIELUAIBHOM IPOBOJIOKOW. ApMarypHbIe
CEeTKM YKJIaAbIBAIOT HE PEXKE UYEeM uepe3 IMATh PALOB KUPIUYHOW KIAAKH W3
OOBIKHOBEHHOT'O KHUPIHYa, Yepe3 YEThIPE psia KIAJKU U3 YTONIIEHHOTO KUpIUYa
U 4epe3 Tpu psala KIaJKu U3 Kepamuueckux kamHed (puc. 1.62). Ilpu stom
JUaMETP apMaTypbl AJI1 CETKH NPUHUMAIOT HE MeHee 3 MuuuMeTpoB. [uamerp
apMaTypbl B TOPU3OHTAJIBHBIX IBaX KJIaJKH JOJDKEH OBITh He Oosee: mpH
MepPEeCeUeHNH apMaTyphl B IIBax — 6 MM, 0e3 nepeceuenust — 8 mm. Lllar crepxxueit
B ceTke 3 — 12 cm. IIBBI Kiagku apMOKaMEHHBIX KOHCTPYKIMH JOJKHBI UMETh

S

Puc. 1.62. ApmupoBaHre KUPIUYHON CTEHBI CETKAMU:
a — CBapHOii; O - BA3aHOM

Ilpooonvroe apmuposarHue 4YacTo NPUMEHSIIOT IJISl YCUJICHHUS KUPITHMYHBIX
CTCH, JUIS TIOBBIICHUS WX TPOYHOCTH Ha W3THO M OOKOBBIE Harpy3ku. B aTom
cllydae apMaTypa pacroliaraeTcs BIOJb KJIAIKU JUISl YCUJICHHS POIOJIbHBIX IITBOB.
B sTOM ciiydae B OCHOBHOM HWCTMOJB3YIOT HE CETKH, a OTIACIbHBIC CTEPKHH WITH
Kapkachl. Takoe apMHpOBAaHHWE MOXKET MPOXOAWTh KAaK BHYTPH KIIAJKH, TaK U
cHapyxu. B 1r0060M ciyyae aieMeHThl apMUPOBAHUSI 3aKPEIUISIOTCS MEXIy co00i
C TOMOIIBIO CBAPKA W JIOMOJHUTEIBHO CIIMBAIOTCA C KUPIHYHOW KIIAIKOM
MONEepPEYHBIMU TIPYTKaM U aHkepamu (puc. 1.63).

Puc. 1.63. IIpogosibHOE apMHUPOBAHUE CTEH
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Ilpu eepmukanvHom apmuposanuu apMaTypHbIE KAPKacChbl YCTAHABIMBAIOTCS

BHYTPH KJIQJIKH, UCTIOJB3Ysl €€ B KauyecTBE OMaIyOKH Jisi OeTOHUpOBaHMS (pHC.
1.64).

1.7. KOHCTPpYKTHBHBIE 3JIEMEHTHI KApKaca
Jnsa  obecrieueHus: 0Oojee BBICOKOTO YpPOBHS MHAYCTpHAIM3ALMU U
HSKOHOMHUYHOCTH CTPOUTENIHCTBA KEJE300€TOHHBIE KapKachl MPOEKTHPYIOT C
YHU(PUIIMPOBAHHBIMU [TapaMETPaMH, CBI3aHHBIMHU C TEOMETPUUECKUMHU pa3MepaMu
00BEMHO-TIIITAHUPOBOYHBIX 3JIEMEHTOB 3/1aHUM — IIAroM W MPOJIETOM HECYIIMX
KOHCTPYKIIMH, BBICOTON 3Taxa. PekoMeHayembie YHUGUITUPOBAHHBIE MapaMeTphl
KapKacoB OOIIECTBEHHBIX 3/IaHUN MPEACTABICHBI B Ta0I. 1.3.

Tabmwuma 1.3
YHudunupoBaHHas BRICOTA dTAKEH B KeIe300€TOHHBIX KapKacax, M
[ITar konoHH [Ilar KOJOHH B HAIPABJICHUH IUIAT IEPEKPBITHI, M
B MIPU BBICOTE CEUCHUS IIpH BbICOTE ceueHus purens 600 mm
HaIlpaBJICHUU urenst 450 mm
pureneit, v | 30 | 60 | 7,2 | 90 3,0 6,0 7,2 9,0
3,0 3,6;4,2 3,6;4.2
3,6;4,2; 4,8;
6,0 2,8;3,0; 3,3 54;6,0;7,2 36,423,642
7,2 2,8;3,0; 3,3 3,6;4.2
3,6;4,2; 4,8;
9,0 - - 54, 6,0,7,2 -

B paiionax c ceiicMu4HOCTBIO 7 — 9 OajIOB MIMPOKOE MPUMEHEHUE HAIILIU
coopubie kapkacel cepuiit UMC-04 u 1.020.1 — 2C, a B HecelicMUYeCcKuX — cepuid
NN-04 u 1.020.1/87 (puc.1.65).
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Puc. 1.65. Bo3Benenue 3manms u3 kapkaca cepun 1.020.1/87

Kononnw
KosonHb! 7151 0011I€CTBEHHBIX 31aHUI BHICOTON OT 1 10 16 3Ta)keld MpUHSITHI
ceuenneM 400x400 mummumeTrpoB. HoMeHknaTypa KOJIOHH OIpEAeNseTcs HX
MOJIO)KEHUEM B IUJIaHE 3/aHus (B YIJIy, B KpalHEeM psIy, B CpPEIHEM Dsiay),
KOHCTPYKTHUBHOM CXeMOM Kapkaca (TOJHBIA paMHBII B 000MX HAMPaBICHUAX WIH B
OJIHOM U3 HaIpaBJICHUIN), MOJOKEHUEM 10 BBICOTE (B HU3Y, B CEPEIMHE, HA BEPXY)
U TPUHITON Pa3pe3Kor (OJHOITAKHOM, MBYXITAKHON WM TPEXATAXKHOU) (puC.

1.66).
THUN KONOHHBI B 3aBUCUMOCTH OT UX NONOXEeHUA B NNaHe
M CXeMbl KapKaca
KOHCOMb KONOHHbI

FEw

ceYyeHWe KONOHHbI

TuUN KONOHHbI B 3aBUCUMOCTH OT €€ NONOXKeHUA No BbICOTe 34aHUA

KOHCONB _ L L —
KONOHHbI - - [ - - .
9 9 8
N a — =
= -l - . -l - - e = OFONOBOK
2 3 5 6 7 KONOHHbI
L = = =
1 4 4 4|| 0.000
J—
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Puc. 1.66. Homenknatypa KOJIOHH
Kosnonnsl npeacTaBisitor coO0H Kene300€TOHHYI0 TIPU3MY C KOHCOJISIMH JUIS
CONPSDKEHUSI C PUTEISIMU U C OrOJIOBKAMHU JUIsl COEIUHEHHUS C KOJIOHHAMH
COCEeIHUX sIpycoB (win 6€3 HUX, €CIM KOJIOHHA MpUHsTa Hepa3pe3Hoi). Konconb
KOJIOHHBI, ~IIPUMEHSEMOM B  HECEHCMHYECKOM paliOHE, BBIIOJHEHA U3
XKene300eToHa, a B CECMUYECKOM — U3 YroJikoB (puc. 1.67).

OrosioBokK

KOHCOSb

Puc. 1.67. Buemntuuii Bu »eire300€TOHHBIX KOJIOHH:
a — ISl CeMCMUYECKUX PaOHOB; O — /111 HECEHCMUUECKUX PailOHOB

JIoCTaTOYHO CIIOKHOW 3ajadyeil SBISETCS OPraHM3alMsl CTBIKA KOJIOHH MEXIy
co0oil 1o BeicoTe 31aHus. [IpuMeHsI0T 1Ba TUIIA CTBIKA: CO CMAIbHLIM 020108KOM
U Oe3mMemanbHblll,

B cthike nepBoro tuna (puc. 1.68,a) oroinoBoK KOJIOHHBI KaKJI0TO sipyca UMEET
oOpamiieHre U3 CTAJBbHBIX YTOJIKOB M IMJIACTHH (CTAJIBHON OTOJOBOK). DIEMEHTHI
CTBIKYIOTCSL HETIOCPEACTBEHHO 4Yepe3 LEHTPUPYIOLIYI0 OINOPHYI0 CTaJIbHYIO
IUIACTUHY 4 M COCIMHSIIOTCSA HAKJIAIHBIMU apMaTypHBIMHU CTEPKHIMH 5, KOTOPbIE
IPUBApUBAIOT COOTBETCTBEHHO K OOKOBBIM CTOpPOHaM YIrOJKOB W IUIACTUH
HVDKHErO U BEPXHEro OroJIoBKOB. [locie cBapku BCEX 3JIEMEHTOB 3a30p MEXIY
CTBIKYEMBIMHM OIOJIOBKaMH 3a4€KaHMBAIOT pPacTBOPOM, a 3areM OETOHHUPYIOT.
Taxoil CTBIK IPOCT B BBIIIOJIHEHUH, OJHAKO Ha HEro Tpedyercs
MHOTO MeTauia - 10 40 Kr Ha CTBIK.

Bropoit Tum cteika (puc. 1.68,0) umeer crienyromniyro KoHCTpykiuio. KomonHa
BEPXHEro sipyca 3 onmupaercs Ha BBICTYN OETOHA 8 KOJIOHHBI HMKHEro sipyca 1, a
BBIMYCKH paboueld apMaTypbl KOJOHHBI 6 CBapUBAalOT BCTHIK BaHHOW CBapkou 7.
[TonocTte MeXkAy BBICTYIIAaMM 3a4€KaHUBAIOT pacTBopoM. [locie cBapku crepxHen
YCTaHABIMBAIOT XOMYT 9 M 3aMOHOJIMYMBAIOT CTHIK. B TaKOM CTBIKE HET CTAJIbHOTO
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OT'OJIOBKa M3 YI'OJIKOB WM HAaAKJIa/IHBIX CTep)KHeﬁ, U Ha TaKOU CTBIK pacxoayerca
MCHBIIC MCTAJlJIA.

Puc. 1.68. CTbIKH KOJIOHH MO BBICOTE: @ — C METAJUIMYECKUM OT'OJIOBKOM;

0 — 0e3MeTaNbHbIN; 1 — KOJIOHHA HUKHETO SIpyca; 2 — CTAIbHOM YTOJIOK
(orosnioBok); 3 — KOJIOHHAsi BEPXHETO sipyca; 4 — cTajgbHasi HEHTPUPYIOLIAs
MJIACTHHA, 5 — CTBIKOBBIC apMaTypHBIC CTEPKHHU; 6 — BBIITYCKU
paboueit apMaTypbl KOJIOHHBI,

7 — cTanbHAs TUIACTUHA; 8§ — KeJIe300€TOHHBIN Or0JIOBOK KOJIOHHBI;, 9 — XOMYT;

10 — BanHas cBapka

JUIsl COeMHEHHs C NPYTHM JJIEMEHTOM KapKaca — PUIelIeM HCIIOIb3YEeTCs
KOHCOJIb KOJIOHHBI, BBIIIOJHEHHAss M3 JKelNe300€TOHAa WM CTald, a TaKkke
COOTBETCTBYIOIIME BBIITYCKH APMATYPHBIX CTEPIKHEM.

Puzenu
Pucenu — ropu3oHTaNBbHBIE IKEIE300€TOHHBIE OalKd, OMUPAIOIIUECS Ha
KOHCOJIM KOJIOHH, BOCHPUHUMAIOIIME HAIPY3Ky OT MEXKIY3TaXKHbIX EPEKPBITUI 1
nepenaroimme ux Ha KoJIOHHBL. KoHCTpykuus pureneit (dbopmMa u pazMepsl
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ceUYeHMH, KOH(HUTYparusi TOPIIOB, pa3MEPhl YIaCTKOB C OTOJICHHOW apMaTypoul U
T.I1.) HECKOJIBKO OTJIMYAIOTCS B pa3IMyHbIX cepusix (puc.1.69).

{ :'.' >

e

Puc. 1.69. Bugsl pureneii B pa3nuuHbix cepusix: a — B cepun UNC-04-3;
0 — B cepun 1.020.1 —2¢/89; B - B cepunm 1.020.-1/87;
r — B cepun 1.020.1/87 Bbm.3-1 u 1.020.1/83 Bpim.3-1

B cepun 1.020.1 — 2¢ purenu pa3paboTansl Juist MposieToB Kapkaca 3,0; 6,0; 7,2
1 9,0 MeTpoB 1 UMEIOT BhICOTY noniepeyHoro ceuenus 450 u 600 munmerpos. B
CEpUH NPETyCMOTPEHO 6 BUJIOB PUTEIIEH:

- C MOJIKaMU JJI IBYXCTOPOHHETO ONMUPAHUs IJIUT NepekpbITui (puc.1.70);

300

TIELER DN I i dANNTTREANE

565,595 | : 2240, 5240; 6440; 5240

Puc. 1.70. IByX1OoJIOYHBIN pUTEIIb
- TOPLIEBBIE PUTEIU I OJITHOCTOPOHHETO OMHUPAHUS IUIMT MEPEKPHITUN (pHC.
1.71);

300

230

450; 600

i

LILLEL L] I e d NRNNNNNTE

A482:485 : 2240; 5240; 6440; 8240
497

Puc. 1.71. TopueBoii pureinb

230

450; 600

- TPOJOJIbHBIE PUTENH JJISI OJHOCTOPOHHErO OMHUPAHUS TUIUT TMEPEKPHITHIA
(puc. 1.72);
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2240; 5240; 6440; 8240

Puc. 1.72. OnHONON0YHBINA POAOJIbHBIA PUTEITH
- OecIoJIOYHbIE pPUTeH, YCTaHaBIMBAeMbIe IJisi OOpa30BaHUS 3aMKHYTOTO

KOHTYpa B HEMOJIHBIX PAMHBIX KapKacax B OJJHOM U3 HampasieHuil (puc.1.73);
400

450; 600

T —

2240; 5240; 6440; 8240

Puc. 1.73. becriono4yHbii purenb
- KOHCOJIbHBIE pUrenu JJisi oOpazoBaHus 0ainkoHOB BbuUieToM 1200 u 1800 MM
OT rPaHM KOJIOHHBI (puc. 1.74);

300
=]
o I | |
g L7
=T
] 565 ) 93“;153“

Puc. 1.74. KoHconbHbIN pUrenb

- OaJIK¥ JICCTHUYHBIX KJIETOK (puc. 1.75);
00

230

500; 600

5650, 6850

437

Puc. 1.75. banka necTHUYHON KIETKH
- OasIKu OOPTOBOTO THIIA, OKAWMIISIONIHE OaIKOHBI (puc. 1.76)

400

] 1 [

300 2880; 3280, 5980; 6280; 7180; 7480, 8860

Puc. 1.76. banka 6opToBoro tuna

JlocTaTouHO CIIOKHOM 3aa4eil sSBISETCS CONPSKEHUE PUTENs ¢ KOJOHHOU. B
3aBUCUMOCTH OT CEPHUH KapKaca CTHIKM PAa3INYal0TCcsi KOHCTPYKTUBHO (puc. 1.77).

B cepun 1.020.1 — 2¢ purens onupaercs BBIIYCKAMH apMaTypbl B HHUKHEU
30HE Ha KOHCOJb KOJIOHHBI, BBIIOJIHEHHOM W3 YIOJIKOB. BBITYCKM apMmarypsl
purenss B BEPXHEW 30HE CBAPUBAIOTCS C BBIIYCKAMM apMaTypbl U3 KOJIOHHBI
IIOCPEJICTBOM CTBIKOBOI'O CTEpXHS BaHHOM cBapkoil. OMOHOJIMYMBAHHME CThIKA
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puUressi ¢ KOJIOHHOW MPOU3BOAUTCS MOCIIEe YCTAHOBKU HA PUTEIISl TUTUT MEPEKPBITHI
U TPOSIBICHUS BCEX COOTBETCTBYWOIMX jAepopManuii. OMOHOIMYMBAHUE
OCYHIECTBIISIETCSI MEJIKO3EPHUCTBHIM OETOHOM. Y3€l pUrelis ¢ KOJIOHHOM CUMTAETCS
KECTKUM.

B cepun 1.020.1/87 onupanue puress TPOU3BOIUTCS HA «CKPBITHIE» KOHCOJH
KOJIOHHBI, BBITIOJIHEHHBIE U3 jKelie300eToHa. [Ipous3BoAMTCS cBapka  3aKJIaJHBIX
JieTajJel KOJIOHHBI W PpWIENsi: B YPOBHE BEpXa KOHCOJU — HEMOCPEICTBEHHO
MEXIy COOOW, a B ypOBHE Bepxa pHUTes — MPHU MOMOIIM CTATbHON HaKJIAIKH,
BBITIOJITHCHHON B (OpMe «pBIOKM». 3HA4YeHUS BOCHPUHUMAEMBIX TAaKUM Y3JIOM
MOMEHTOB OTPAaHUYHMBACTCS MPEACIIOM TEKy4eCTH «pBIOKM». [loaToOMy B pacderax
Ha BOCIPUATHE BEPTUKAIBHBIX HArpy30K 3allEMJICHHE pUTesi Ha OMNope He
VUYUTBIBAIOT, pacCMaTpUBasi COCIMHEHUE KaK IIApHUPHOE.

OmMmoHONUYMBaHKUE nocne YCTAQHOEKH
@ CTbIKOBOW CTEPXEHb RINESepexpEaNE ., NGIGHHE

/

Bepxunas apmatypa purens

Xomytst

| BaHHas cBapka

'\ A _~"Beinyckn apmaTypbl W3 KONOHHI

\ Purenb

\Huxm;m apmarypa purens,
npUMEapUMBaemMas K yronkam

\
\ \\
\\

\\* OnopHbIi Yyronok (KoHconb)

@ 3aknaaHan geransd
KONOHHbI

CanrexHuyeckas
CBA3EBAA NNUTA

Koncono 2
KONOHHbI i
Kononna -~
3aknaanas gerans
purens

Bepxufm HaKnaaka

JaknagHan peTant KoNOHHGI
BepxHAa Haknagka

1-1
Kononna CeapHble wekbl Jawknaguan petann
Jaknaanaa aeTank pUrens KONOHHBI E:E:::fa CeapHble WBbI
'!JL CpapHrie WEBI 1 [ )Jg1 | Purens
K 2 = o —‘Sﬁa
OHCONB =1 - S s T
KONOHHBI < 5 = I =
e |

' 3aknanHaA netane
\ Konowna / N
Purene
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Puc. 1.77. Conpsixenue puresns ¢ KoJoHHOM: a — B cepuu 1.020.1- 2¢; 6 — B cepuu
B cepuu 1.020.1/87

CoopHno-mononummubwlit 6e3puzenbHuvlil KApPKAcC

Kapkac 31anust uim coopy>KeHUsl B CUCTEME KOHCTPYKTUBHOTO O0€3pUreIbHOrO
Kapkaca TMpeacTaBisieT Cco0OM  NPOCTPAaHCTBEHHYKD  KOHCTPYKIMIO, THUIA
«dTaXEpKU» COOPHOro, COOPHO-MOHOJIUTHOTO MM MOHOJIUTHOTO HCIOJHEHUs. B
KauyecTBE CTOEK KapKaca CIyKaT KOJOHHbl, POJIb PUTENEH BBIMOIHSIOT AIUMbI
nepekpvimusi, B KaueCTBE D3JEMEHTOB XECTKOCTH HCIONB3YIOTCS 643U JH00
ouaghpazmoi.

OmHOM W3 TEpPCHNEeKTHBHBIX CEPUH MPHU TMPOCKTUPOBAHUH OOIIECTBEHHBIX
3MaHUA  SBISETCS ~ yHUPUIHUPOBAHHAS  CHCTeMa  COOPHO-MOHOJIMTHOTO
oe3purenbHOrO Kapkaca «KYb-2.5» (puc. 1.78).

KonoHHa

CTeHOBasA NnaHenb

CpeaHsasn

nnuTa

Me>kkonoHHaA
nnuTa

HaakonoHHan
nnuTa

OyHAaMeHT

Puc. 1.78. Kapkac «KYb-2.5»

«KVYb-2.5» mnpennazHadeH i CTPOUTENBCTBA KWJIBIX W OOIIECTBEHHBIX
3IaHUMN BBICOTOM 10 25-TM 3Taxkel, MHOTOYpOBHEBBIX IAPKUHIOB B
HecelicMHUecKuX pailoHax M paloHax c ceilicMuyHOCThIO 7 — 9 GamnoB. Kapkac
«KVYb-2.5» npumeHsieTcss Mpu NpOEKTUPOBAHWUU 31aHuil ¢ nposietamu  3,0; 6,0;
12,0 u 18,0 meTpoB, ¢ marom kojioHH 6,0 u 3,0 MeTpoB, BeICcTOI 3Taxeit 2,8; 3,0;
3,3 u 4,2 metpa.

Cmenoevie nanenu

JInst rpakIaHCKUX 3IaHUM, 3alPOCKTUPOBAHHBIX I CEUCMUYECKHUX PAlOHOB
Y BBINOJHEHHBIX B Kapkacax cepuit MNC-04 u 1.020.1 — 2¢, npeuMyI1ecCTBEHHO
UCITOJIB3YIOT 0OHOCOlHbIE Né2Kobemonnbie cmenosvle naneau no cepuu 1.030.1 —
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[Tanenu pa3nuyaroT psdossie, npocmeHoyHvle U yenoswvie (puc. 1.79).

PsoBble maHenu 3ampoeKTUpPOBaHbI il Imara kojioHH 3,0; 6,0; 7,2 u 9,0
MeTpoB. MMerot tomuuny 250, 300, 350 u 400 munmauMeTpoB. BbicoTa psmoBBIX
CTEHOBBIX IMaHene cocrapmsier 1185 (1200), 1485 (1500) u 1785 (1800)
MUWUTUMETpOB. Kpome TOro, B HOMEHKJIAType MaHeled HMMEIOTCS J0O0OpHbIE
naHenu, uMmeromue Beicoty 585 (600), 1285 (1300), 2085 (2100) u 2385 (2400)
MUJUTUMETPOB.

JlnuHa npocTeHouyHbIX mnaHened moxeT OwbiTh 280 (300), 580 (600), 1180
(1200), 1480 (1500) u 2980 (3000) MULIIUMETPOB.

JInuHa YriaoBOM MAaHENW 3aBUCUT OT COOTBETCTBYIOIIEH TOJIIUHBI PSAOBBIX
nanenen. Tak, Hampumep, NpU IPHUHATOW TONIIMHE CTEHOBBIX nanenen 300
MHWJUTUMETPOB YIJIOBas MaHENb UMEET JUTUHY S5 10 MAIITUMETPOB.

f e s 510
1000 S | e LI
g9t g8y Z8E,
s EEN g58 5 &
6= EE g-fg s
300 510
250
1000 250; 580 I
350; 400 ~1180; 1480
2880

250; 300;
350;400. |

Puc. 1.79. Crenossie manenu no cepuu 1.030.1 — I:
a — psoBasi; 0 — MPOCTEHOYHAs; B - YIJIOBast

Ha puc. 1.80 mnpencTaBieHO KpeIJIEHUE CTEHOBBIX NaHENEH K KOJOHHAM
Kapkaca. HaBecHble cTeHOBbIE MaHenu (103.4) YCTaHABIMBAIOT MOSPYCHO Ha
OMOpPHBIE CTONMKH (T103. 3), MpUBapUBAEMbIC K 3aKJIaIHON JETalu KOJOHHBI (T03.
2). B BepxHeil yacTu KperjieHue OCYUIECTBISIETCS CLEIJIEHUEM YroikoB (1o3. 6),
U3 KOTOPBIX OJIMH MPUBAPEH K 3aKJIAHOMN JIeTald KOJOHHHKI (1103. 7), a Apyroi — K
3aKJIaHOM AeTanu naHeu (1mo3s. 5).

A~

Al T] B
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Puc. 1.80. Y31bl KpersieH!s: CTEHOBBIX MaHENeH K KOJTOHHAM:
1 — xosoHHA; 2 - 3aKJaJHas IeTalb KOJOHHBI; 3 - OMIOPHBINA CTOJIUK;
4 - cTeHOBas MaHENb; 5 - 3aKjIa/iHas IeTalb NaHeau; 6 — yrojaku; 7 - 3akiagHas
JIeTalb KOJIOHHBI; y3eJl A TOKa3aH cO CTOPOHBI MOMEIICHUH 3/1aHusl.

Opun spyc naHenel cocTtaBisieT 0ObIMHO 2 — 3 maHenu (1Mo BbicoTe). BricoTa
Apyca OINpEeAeNAeTCs pacdyeToM B 3aBUCUMOCTH OT Beca IIaHENIeH, HeCylleu
CIIOCOOHOCTH DPa3rpy304HOI IAHENH, ONUPAIOLICHCS Ha ONOPHBIE CTOJIMKU H3
YTOJIKOB, yCHUJICHHBIX auadparmamu. Pa3OuBka 3akiaJHbIX AeTajel KOJIOHHBI,
pPacHoJIOKEHHBIX Ha TPaHsIX KOJOHHBI, NEPIEHIUKYISPHBIX IIOCKOCTH CTEHOBBIX
naHeyiel, MPOU3BOJUTCS B COOTBETCTBUM C BBICOTAMU CTEHOBBIX IIaHEJNIEH.
[IpocTeHOUHBIE TAHEIN KPENATCS K NOSCHBIM MpU MOMOIIM WThipei (puc. 1.81).

Puc. 1.81. MoHTax npocTeHOYHOM naHenu: | — mpocTeHo4YHasi NaHelb; 2 —
MOSICHAS TIaHEeJb; 3 — KOJIOHHA; 4 — pUTellb; 5 — IUTUTA IEPEKPHITUS; 6 — CTpyOlIMHA
JUTSL 3aKPEIJICHUS] IPOCTEHOYHOM NaHeNH; / — MPOCBEPICHHOE OTBEPCTHE ISt
LITBIPEN MPOCTEHOYHOM NAaHENN; 8§ — YCTAaHOBOYHAS PUCKA; 9 — KpENEXKHbIE
LITBIPYA MPOCTEHOYHOW MaHETN

['opu3oHTanmbHBIE MW BEPTUKAIbHBIE MIBHI MEXIY MaHEIsIMU 3alOJHSIOT
YOPYTMMH  CHHTETHYECKMMH  TPOKJIagKaMud  (IIOPOM30JIOM, TEPHHUTOM) C
repMeTh3anuen mBa cHapyxxku mactukamu YM-40, YMC-5 (puc. 1.82, a). Ilpu
OTCYTCTBUHM YIPYIHX CHHTETUYECKHX MATEPHAIOB IIBBI WHOT/A 3arlOJHSIOT
IIEMEHTHBIM pacTBopoM (puc. 1.82,0).
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Puc. 1.82. [letanu 3a1e5Ku BEpTUKAIbHBIX U TOPU30HTAIBHBIX IBOB MEXIY
NaHEJSIMU: @ — C YIIPYTUMU CUHTETUUECKUMU POKIIaAKaMu; O — ¢ 3a0JIHEHUEM
LIEMEHTHBIM PacTBOPOM; | — CUHTETHYECKasl yNpyTasi IPOKJIAIKa;

2 — repMeTU3HpYIOIas MacTUKa; 3 — apMOLEMEHTHbIE TUIMTKU, (PUKCUPYIOIINE
TOJILMHY 1IBA; 4 — [IEMEHTHBIA PacTBOP

Konmponwsuwvie éonpocol
1) Kakue KOHCTPYKIIMU HAa3bIBAIOTCSl HECYIIUMHU, & KAKHE OTPaXTat0IHMU?
2) 3 xakux KOHCTPYKIHMU COCTOST 3naHusi? X MecTomoyiokeHue W Hasz-
HayeHune?
3) Kakue BUIBI KOHCTPYKTUBHBIX CHCTEM BBI 3HACTE?
4) Ha30BUTE KOHCTPYKTHUBHBIE CXEMbI OSCKapKACHBIX 3JIaHMiA?
5) Kakue KOHCTPYKTHBHBIC CXEMbI KApKAaCHBIX 3/1aHUH BbI 3HacTE?
6) Kakue Bumbl 1eopMalmOHHBIX IIIBOB BBl 3HACTE?
7) B kakux ciaydasx B 3JaHUSX HEOOXOJUMO yCTpauBaTh JIe(hOpMaIlMOHHbIC
IIBbI?
8) B kakux ciryyasix yCTPauBarOTCS OCAIOYHBIC [IBHI?
9) B kakux ciuyd4asx B 3[JaHUSX HEOOXOJMMO yCTPaWBaTh aHTHCCHCMUYECKHUEC
1IBbI?
10) Kakwue BubI (yHIAMEHTOB 110 KOHCTPYKTUBHOMY PEIIICHHUIO BbI 3HaeTe?
11) Kakue cuctembl KJIaJ0OK KUPITUYHBIX CTCH BbI 3HAETE?
12) Yto 03HAYaeT TEPMHH «JIOKKOBAs KJIaaKa»?
13) Kak ocymiecTBIIsS€TCS apMUPOBAHUE KUPIIUYHBIX CTCH?
14) Yro npexacrasisier coO0M Kapkac OOMIECTBEHHOTO 3/IaHMsI?
15) Kak ocymiecTBIIS€TCS CTHIK KOJIOHH 10 BBICOTE?
16) KakoBa KOHCTpYKIIHSI pUreiei?
17) Kakue BHIIbI CTBIKOB PUTEIISl C KOJIOHHOMW BBI 3HAETE?

bubnuozpaguueckuit cnucok

63



1. Andrea Deplazes BUILDING CONSTRUCTION ADHESIVES,
Birkhauser Constructing architecture materials processes structures / Bauhauz,
Berlin, 2013

2. Ronald E. Shaeffer. Elementary Structures for Architects and Builders -
Prentice Hall, 2006. - 544p.

3. MaknakoBa T.I'., HanacoBa C.M., llapanenko B.I'., banakuna A.E.
Apxutektypa/Yueonuk — M.: 3n-o ACB, 2004 — 464 c.

4. bnarosemenckuii @. A., byknna E.®. ApxuTekrypHble KOHCTPYKIUU — M.
Apxurektypa - C, 2011. —232 c.

5. I'msacoB A, I'msaicoB b.M. ApXHTEKTypHO-KOHCTPYKTUBHOE ITPOEKTHUPOBAHKE
rpaxxaanckux 3nanuii — M.: ACB, 2015.— 68 c.

6. Makmakosa T.I'. , HamacoBa C.M. KoHCTpyKIMM IpakITaHCKHUX 30aHAA —
M.: ACB, 2012.-297 c.

7. IMumnaueBa E.B., IlupmaroB P.X., IlaymapoB C.C. Apxurexrypa
rpakaanckux 3aanuit/Yueonuk — Tamkent, «Complex Print», 2020 — 903 c.

Tema 2: UH’ KEHEPHBIE TEXHOJIOI'HN KAK CTUMYJI
POPMOOBPA3OBAHUA B APXUTEKTYPE (4 yaca)

Ilnan Jeknuu

2.1. ILlnockue 00bMICIPOIETHBIE KOHCTPYKIUH MOKPBITUS

2.2. PacniopHble VIOCKOCTHBIE KOHCTPYKIMH.

2.3. IIpocTpaHCTBEeHHBbIC NEPEKPECTHO-CTEPKHEBbIE KOHCTPYKIUH
NOKPBITHI.

2.4. TOHKOCTEHHBbIE IPOCTPAHCTBEHHbIE KOHCTPYKIUHUH NOKPbITHIA.

2.5. Bucsiuue 1 BAHTOBbIE IOKPBITHS.

2.6. Bo3nyxoonopHble KOHCTPYKIIUM.

KiroueBble  ciaoBa:  OOJbIIENPONETHBIE  KOHCTPYKIMHU,  pPacloOpHbIE
KOHCTPYKIUHU, NEPEKPECTHO-CTEP)KHEBBIE KOHCTPYKLHH, BHCSYME KOHCTPYKLIHH,
BAHTOBBIE KOHCTPYKIIMH, BO3AYXOOIIOPHbIE KOHCTPYKLIUU

TekeT Jexkuun

B 3nmanusx ¢ momemeHus MU OOJNBIINX pa3MEpPOB, B KOTOPBHIX B CBSI3M C HX
Ha3HAYCHHUEM HE MOTYT OBITh YCTAHOBJICHBI MPOMEXKYTOUHBIE OINOPHI (TeaTphl,
KMHOTEaTphl, OaccelHbl, CIOPTUBHBIE 3aJbl, KPBHIThIE PHIHKM M T.I.), CUCTEMY
KOHCTPYKIUMH  TMOKPBITHMM  BbIOMpAIOT B  3aBUCUMOCTH OT  HAMEUYEHHOM
apXUTEKTYpHOU (PopMbl 00BEKTa M OCOOEHHOCTEW YCIOBHM €ro »KCILTyaTaluu
(puc. 2.1).
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Puc. 2.1. O6mecTBeHHbIE 31aHUSI C OOJIBIICTIPOJIETHBIMU TTOKPBITUSIMHU

Knaccugpukayusa d6onvuenponemnuslx KOLCmpyKyuii

B 3aBucUMOCTH om npumeHsAeMO020 6 Hecywux 91eMeHmax NoKpulmus
Mamepuana OONbIIENPOJIETHBIE KOHCTPYKIIUHU JENSITCS HA KOHCTPYKILIMH:

- U3 olcécmrux mamepuanios (METaLIMIECKUN MpoKaT, OETOH, IEPEBO);

- U3 eubkux mamepuanog (METANIMYECKUE TPOChl, TOHKHE METaNINYECKHe
JIUCTHI).

Ilo ycnosusm cmamuyeckou padomuvl OOJBIIETPOJETHBIE KOHCTPYKIIHMH
MOKPBITHS IETISITCS HA NJIOCKOCHHbLE U NPOCMPAHCIEEHHDBLE.

K mJI0CKOCTHBIM KOHCTPYKIIMSIM OTHOCSITCS TakKWe, Yy KOTOPBIX KaXIbId
HECYUIUI DJIEMEHT, TMEepeKphIBAIOIIUNA TpoieTr, paboTaeT TOJNBKO B CBOEH
mIockocTa (0ayku, Pepmbl, paMmbl, apKH).

[IpocTpaHcTBEHHBIE OONBIIETIPOSIETHBIE KOHCTPYKIIUN TOKPBITHHA U3 )KECTKUX
MaTepHaNIOB BKJIIOYAIOT: MEPEKPECTHO-PEOPHUCTHIC CHUCTEMBI, MATPHI, 0O0TOUYKH,
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kynoJa. K mpocTpaHCTBEHHBIM KOHCTPYKIUSAM U3 THOKUX MaTE€pHaOB OTHOCSTCS:

BUCAYME KOHCTPYKIIMU TMOKPBITUSL (HECYUIUH 3JIEMEHT — TPOC); METAIIMYECKUE

MeMOpaHbl; BO31yXOOMOPHBIE U KAPKACHO-TTHEBMATUYECKHE KOHCTPYKIIUU.
Knaccuduxkaius 60ybmenpoaeTHbIX KOHCTPYKIIUHM TIpe/icTaBlieHa Ha puc. 2.2.

[ EOHI:I.IJEHPOHETHI:IE KOHCTRPYKLMH ]

1. Mo matepuany 2. No cTtatMHecKol
padoTte
M3 MECTKNX M3 rMBKMX
[Ma'rep“anog ] {Ma'repuanoa ] NNocKOCTHLIE Epoc‘rpauc‘raennhle]

l : nepekpectHo-| [~ l h
cTanb; ¢TanbHbIe Sanku; PEKp BUCAYME;
GeToH; TPOChI M pedpucteie; MemMEpaHbI;
Aepeso MemGpaHkI arpbl; Bo3AyXo-

oGO NoYKH; onopHbIe;
o] KPKacHo-
p| MHEBMATH-
] YecKMe

Puc. 2.2. Knaccudukarus 60ap11enpOoIeTHBIX KOHCTPYKIIHIA

2.1. Ilnockue 00abIIENPOIETHBIE KOHCTPYKINH MOKPBITHSL.

OObIYHOE TEXHUYECKHE PEIICHUE IUIOCKOT0o OOJIBIIETPOIIETHOTO MOKPBITUS
3aKJIF0YAETCS B YCTAHOBKE CTPOIUJIBHBIX hepm WIN 0a10K HA KOJIOHHBI UJIU CTEHBI
c maroM 6 METpOB M  ONHWpPAaHUEM Ha HHUX  PEOPUCTBHIX IIUT WIH
MPOQUIMPOBAHHOTO CTAIBHOTO JIUcTa (puc. 2.3).

XKenez00eToHHBIE CTPONUIBHBIE OANKK MUCHOJIB3YIOTCS MpH mpoJietax 12 u 18
METPOB, a KeJIe300€TOHHbIE CTPONUIIbHbIE Pepmbl — mpu nposierax 18; 24 u 30
MeTpoB. [Ipu mposerax 18 MeTpoB MO TEXHUKO-DKOHOMHYECKHM ITOKA3ATEISAM
HanOosee 3 PEeKTUBHO MPUMEHEHUE KeJIe300€TOHHBIX CTPOMMIIbHBIX OaJIOK.

CtponunbHana ¢gpepma _ '~ Mnuta

,/}\' NOKPbITHUA
...”

< KonoHHA
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Puc. 2.3. KoHCTpYKTHBHOE pelieHue TUIOCKOTO OOJIBIISTIPOIETHOTO OKPHITHS
Cmponunvhule danku

Kenezobemonmnvie cmponunvHvle 6anKy W3TOTaBIMBAIOT C TMapalieTbHBIMU

nosicaMu M JBycKaTHbIMU. [lo gopMe momepeyHOro cedyeHuss OHU MOTYT OBITh

JIBYTaBPOBBIMH U TMPSAMOYTOJIBHBIMU C OTBEPCTUAMH. banku mnepekphiBaoT

npoJietsl 12 u 18 MeTpoB. BricoTa Ha omope cTpONUILHBIX 0allok cocTariseT 890

MUJUTUMETPOB. JJIsi CKaTHBIX CTPOMMJIBHBIX OajoK BbICOTa B MPOJIETE OOBIYHO

nocturaet ot 1:10 mgo 1:12 pasmepa nposera (puc. 2.4). '
1 i=1:10 —Lu

lﬁal @%’L —!

11960
i=1:12 1 ,.280 2.2 L
p— _2.‘ M—

o @
iy
| 17960; 11960 —=~ | §=g

i=1:12 =
i T'gg
) ) e ) Dmg? Z -
| 17960; 11960 =3 — | j200 =

Puc. 2.4. Tunsl xene300€TOHHBIX CTPONUIIBHBIX 0aT0K

banku mpsIMOYTOJIBHOTO CEYEHHUSI ¢ OTBEPCTUSIMU MPOCTHI B M3TOTOBICHUH U
00€ecreunBaOT MPOKIAJAKY BEPXHUX KOMMYHHUKAIMi (BO31yXOBOAOB, KaOenei
sHeprocHabxkenuss u T.m.). OOHAKO HAa HUX pacxoayercs Oosbie OETOHA TIO
CPaBHEHHIO ¢ OaJIkaMH JIByTaBPOBOT'O CEUEHUSI.

Ha BepxHux mnosicax OajoK MNpeaycMaTpUBAIOT 3aKJIaJHbIE 3JIEMEHTHI IS
KpEIUICHHsI MPOrOHOB WJIM TMaHENeW MOKPBITUS, B OMOPHBIX YAaCTSIX - CTaJIbHBIC
JIUCTHI JUIS KpEIJIeHUs 0ajloK K KOJIOHHaM (puc. 2.5).
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Puc. 2.5. PacnionosxeHue 3aKiaHbIX JETaJIEW B )KEJI€300€TOHHBIX
CTPONWIBHBIX OanKax: a — AByCKaTHas; O — pelieTyaras; B — ¢ HapauieIbHbIMU
nosicamu; 1 — 3aKkiagHas aeTalib JJjisl KpeIIeHUs TUIUT; 2 — 3aKjagHas JeTab s
KPEIUICHHS K KOJIOHHAM

CrponunbHble OalKM KpeIsIT K KOJOHHAM C IOMOIIBIO aHKEPHBIX OOJITOB,
BBINTYIIIEHHBIX U3 KOJIOHH (pHcC. 2.6).

CtponunbHan 6anka

3aknagHan getans Ana onupaHus
NOUT NOKPbITHA
3aknagHan aetanb ANA KpenneHus
CTeHOBbIX NaHenen

OnopHana nnuta 6ankn
3aknagHan getanb KONOHHBbI

KonoHHa

AHKepHBIW DonT -

Puc. 2.6. AaKkepHOE KpeTuIeHHE CTPOIMIIBHOM OalTKi K KOJIOHHE

[Ipu BeIcOTE Oamok Ha omope He Oojee 890 MHMIIITMMETPOB MOXKET OBITh
HCIIOJIb30BaH U O€3aHKepHBIN criocod kperieHus (puc. 2.7).
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Puc. 2.7. be3ankepHblii cr1oco0 KperieHNus CTPOIUIIbHBIX OQJIOK K KOJIOHHE:
a — K KOJIOHHE KpaiHero psaja; 6 — K KOJJOHHAM CpeHero psaa; 1 — KoJoHHa;
2 — 3aKJaaHas JIeTallb KOJIOHHBI; 3 — OMOpHAas IJIuTa; 4 — 3aKJIaIHasl IeTallb
0aku;

5 — Oasika; 6 — MOHTAXKHBIH 11I0B; 7 — PUCKA HA OTOJIOBKE KOJIOHHBI

[Ipu ycTpoiicTBE MOKPBHITHI IPAKJIAHCKUX 3JaHUK MOTYT OBITh UCIIOIb30BaHbI
U cmanbHule OanKy ABYTaBpOBOIO CEYEHUS.

CranpHble OalKM  TPOCKTHUPYIOTCS  MPOKAMHbIMU WA  COCMABHbIMU
(cBapHbIMHU) mis mposieToB a0 12 MetrpoB (puc. 2.8). B mpoiecce Bo3BeaeHUs
OJIHOATAXXKHBIX 3JaHUI OajJKh MOTYT NMPUMEHATHCS B BHJI€ HECYIIUX MOKPBITHI
KPBIII U IPOJIETOB 0T 9 10 24 METpOB.

rv— e % =)
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a — yCTaHOBKa IIPOKATHBIX 0aNlok; 6 — mpokaTHas 0anka; B — pparMeHt
MOKPBITUSA 110 CBAPHBIM OajKkaM; I — cBapHas Oajka

CranpHble O0aKi pabOTalOT COBMECTHO C KOJIOHHAMHU, BOCIIPUHUMAIOT BEC OT
AJIEMEHTOB KpPOBJIM, CHETOBOTO MOKPOBA, BETPOBBIE M CEUCMHUYECKHE HArpy3KH,
00ecreynBaroT KECTKOCTh U YCTOMYMUBOCTD 3/1aHMUS.

OCHOBHBIMH JIEMEHTAMU CBAPHOM OAJIKH SIBJISIOTCS: HIDKHUM U BEpXHUH TOsIC,
CTEHKa, OTIOpHBIE pEOpa; pEéopa kecTkocTU. Bes Harpy3ka oT Oanku Ha
BEPTUKAJIbHBIE HECYIIINE KOHCTPYKIMHU NIEPENAETCS Yepe3 OMOPHOE pedpo.
[Tonepeunbie péOpa KECTKOCTH YCTAHABIMBAIOT ISl YBEJIWYEHUS YCTOMYHMBOCTU
CTeHKHU Oajiku, a Takke €€ MOJIOK B Clydae OMUpaHus Ha 0ajaKy BTOPOCTEHNEHHBIX
0aJoK WIJIK TIPOTOHOB.

Cmponunvnule ghepmot

Kenezobemonuvle cmponunvtovle ghepmvl TIPUMEHSIOT NpU niposeTax 18; 24 u

30 metpoB (puc. 2.9).
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Puc. 2.9. Buns! )xene300€TOHHBIX CTPOTTHMIIBHBIX hepM
a — cerMeHTHas; 0 — apouHas 0e3pacKoCHas; B — C MapaJUIeIbHBIMH
MosicCaMu;
T — MIOJIMTOHAJIBHAS; T — apOYHAast JJI1 MAJIOYKJIOHHBIX MTOKPBITHIMA

@depMbl COCTOSIT M3 OTHAEIBHBIX COCAMHEHHBIX MEXAY COOOW CTepKHEl,
oOpa3ymoomux Kapkac KOHCTpyKuuu. CTepkHH (epMbl, pacrojOKEHHbIE MO €€
BEPXHEMY KOHTYPY, COCTABISIIOT GEPXHULL NOAC, @ IO HUXKHEMY KOHTYPY - HUJICHUU

70



nosic. BepTukanbHbie CTEpKHU (EepMbl HA3BIBAIOT CMOUKAMU, HAKIOHHBIC -
packocamu. CTOMKU U PacKOCHI, PACIOJIOKEHHbIE MEXKIY BEPXHUMH U HUKHUMU
nosicaMu, o0pasyroT peuwtemxy (GepMbl; a TOYKH (MecTa), B KOTOPBIX CXOIATCS
KOHIIBI CTOEK U PACKOCOB, - y37bl (pepMbl. YUACTOK MEXAY ABYMSI COCEIHUMU
y3J1aMU Ha3bIBACTCS NAHENbIO.

Haubonee panuoHanbHbl ceaveHmHble W apoynsie (GEpMbl, UMEIOIIUE
JIOMaHHbIE U KPUBOJIMHEIHbIE BepXHUE nosica. DepMbl ¢ napannenbrvimu nosicamu
U NOJUCOHANIbHble HWMEIOT TPOCTOE OdYepTaHHe, OHU B3aUMO3aMEHSIEMbIE CO
cranpHbIMH QepMamu. HemoctaTkamu Takux GepM ABIsAIOTCS: OobIas BbICOTA Ha
OTope, M3-3a YEero yBEJIWYMBAETCS BHICOTA CTEH M HEMOJIE3HBIH O0bEeM 3aHMS;
HEOOXOMMOCTD B JAOTOJHUTEIBHBIX CBS3SX B MOKPBITUH.

Bce Buapl jkxene300eTOHHBIX (epM, B MEPBYIO OYepelb, MPEeIHa3HAUCHBI IS
NOKPBITUA € PYJOHHOW Kposied. g obOecrnedeHHss HOPMAJIbHOTO YKIJIOHA
PYJIOHHOM KpOBIM B CErMEHTHBIX M apoyHBIX (QepMax MperycMaTpUBaoT
CHeLMAJIbHBIE CTOJOMKY JIJIsl ONIMPaHUsl ITUT MOKPBITUs (puc. 2.9,1).

B npakTuke mpoeKkTHpoBaHUS MIUPOKOE NMPUMEHEHHE HAIIM U CTajJbHBIC
cTponuiibHble pepMbl. CTanbHble (hepMBbl N3TOTABIMBAIOT TPEX OCHOBHBIX TUIIOB. C
napaielbHbLMU NOSACAMU, NOJIUCOHATbHble U mpeyeobhble (puc.2.10).
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Puc. 2.10. Turmb! cTaibHBIX Qepm
a — ¢ mapauieJIbHBIMHU MOsICaMK; O — MOJUTOHANIbHAS, B — TPEYTOJIbHAS

YHudunupoBanasie npoiéThl coctaBisiior 18; 24; 30 u 36 merpos. Ilosica u
pemeTku ¢epM H3rOTaBIMBAIOT Yallleé BCETO W3 YTOJKOB U COCIHMHSIIOT MEXKITY
co00¥1 CBapKOil C MOMOTIIBIO (HACOHOK U3 TUCTOBOM CTAJIH.

C xonoHHamM# (pepMbl COCTUHSAIOT MAPHUPHO C TTOMOIILI0 HAJOTIOPHBIX CTOEK
IBYTaBpOBOro ceueHus. CTONKM KpemaT ¢ KOJOHHAMH aHKEPHBIMH OOJITaMH, a
nosica hepM K CTOMKaM - uepHbIMH Oositamu (puc. 2.11).

Paccrosinne mexay ysnamu ¢depM NPUHUMAIOT MO BEpXHEMY MOsicy 3
MeTpa, a 1Mo HuwxHemMy — 6 meTpoB. Ecinu mo ycioBusiMm OOJBIIOTO CHEKHOTO
MOKPOBAa BO3HUKAET HEOOXOIUMOCTh YCTAHOBKHU MPOTOHOB uepe3 1,5 merpa, To, BO
n30exxaHue BO3HUKHOBEHHUS B BEpPXHHUM Iosice (¢epMbl M3THOAIOIIEr0 MOMEHTA,
MO/l HUX B 3TOM MECTE€ YCTPauBaIOT HIMPEHTENb.

Tak kak B OMOPHBIX YacTAX (hepM MJisl mepeayu BEpTUKAIbHBIX Harpy30K
OoT (pepMbl Ha KOJIOHHY YCTpPaumBalOT CTOMKH, TO JJIMHA (pepM, MOCTaBISEMBIX
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3aBOJIOM-U3rotoButTeneM, Oyaer Ha 400 MULTUMETPOB

YKOPOUYEHUsI KpallHUX MaHesel nosicoB dhepm.

HaponopHasa
CTOMKa

YEépHbIE
ale ‘ . l -

aHKepHble
GonTel

xenesobeToHHaA

BEePXHWMI NOAC

©®)

ackocf i

CTOMKa

HajonopHana

130, 1%

-

MCHBIIIC 3a CUCT

ackoc

| HWKHWH NOAC

KONTOHHA

Puc. 2.11. Y315l cTanpHBIX hepMm

[2%

a — OTMOPHBIN y3ea pepMbl C mapauieIbHbIMU MosicaMu; O — OTIOPHBIN y3em
MOJIMTOHAIBHOU (DEPMBI; B — OMIOPHBIN y3€1 TPEyroabHOU (pepMbl

Obecneuenue ycmoiiuueocmu KapKacHulX 30AHUIL ¢ ROKPbIMUEM HO
Jcennez00emonHvIm hepmam unu dankam

YceroltunBoCcTh 3aaHUS 00ecIrieunBaeTCs

KOJIOHHAM U B MOKPBITHH (puc. 2.12).
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Puc. 2.12. YcraHoBka cBsi3eil B 3/JaHUU C JKeJI€300€ TOHHBIMU CTPOIMIIbHBIMU

KOHCTPYKIUSIMHA

I[Io kosmoHHam wd4epe3 2-3 mara yCTaHABIMBAIOT CTEHBI KECTKOCTH, WIIU
KpPECTOBBIE CBSI3H, UM paMbl. Kpome TOro He00X0oauMO:

- )K€CTKO MPUBAPUTH TUIMTHI OKPBITUN K BEPXHUM TosicaM (epMm;

- B MECTax OTCYTCTBUS BEPTUKAJIBHBIX CBA3EH M0 KOJJOHHAM I10 BEPXY
KOJIOHH YCTaHOBUTH PACIIOPKH;

- 110 HIKHEMY T0sICY (hepM B LICHTPE YCTAaHOBUTH PACIOPKHU;

- Ha omnopax KpallHMe M cpeiHue psiabl PepM COEIMHUTh BEPTHKAIbHBIMU
CBA3AMM.

Obecneuenue ycmouuueocmu KapKacHvlX 30aHULL ¢ ROKPbIMUEM
no cmaibHblM hepmam

ITo konoHHaMm yepe3 2-3 mara yCTaHABIMBAIOT BEPTUKAIBHBIE CBSI3H, B MECTAaX
uX OTCyTcTBUA — pacnopku (puc. 2.13). Ilo HmwkHemMy mnosfcy B TOpLax
TEMIIEPATypPHOTO OTCEKa YCTaHABIMBAIOT TOPU3OHTAJIbHBIE CBA3EBbIE (DEpMBbI, a
BJIOJIb - MPOAOJbHBbIE cBA3eBbie (epMbl. [lo cepenune HUKHUX TOSICOB  (depMm
YCTaHABJIMBAIOT PACTIOPKH.

BepTtukanbHble CBSI3M B NMOKPBITUM Pa3MEIIAIOT BJAOJb CTOEK CTPONMIIBHBIX
dbepM ¢ uaTEpBATIOM 6 -12 METPOB B MECTaX pa3MEIICHUS TOPU30HTAIBHBIX CBS3EH
10 HUKHEMY TI0sicy (hepM.

Ponp cBszen mo BepXHEMY MOSCY CTPONMIBHBIX KOHCTPYKIIMM BBIITOJIHSAIOT
IIJIMTHI WIK IPOTOHBI.
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Puc. 2.13. YcraHoBKa cBs3€# B 3JaHUN CO CTATBHBIMHU (hepMaMHU:
a — 1o BepXHeMy nosicy pepM; 0 — 1o HUKHEMY Nosicy pepm

2.2. PacniopHbIe VIOCKOCTHBIE KOHCTPYKIMH

Haunbonee xapakTepHble THUIBI PACHOPHBIX MJIOCKOCTHBIX KOHCTPYKIIUHA 3TO
apxu v pamwl (puc. 2.14).

Puc. 2.14. Hecymuii ocTOB 37aHHS C PACTIOPHBIMU MJIOCKOCTHBIMU
KOHCTPYKIUSIMU: a - C apKamH; O — ¢ paMaMu

B cBoeli mimockoctr oHU  001a1aI0T JOCTATOYHOUM JKECTKOCTBIO, HE TpeOysl B
HEel JOMOTHUTEIBHBIX MEp 10 OOCCIICUCHHIO YCTONYHBOCTH.
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[lo KOHCTPpYKTMBHOMY PEIICHHIO apKhd ¥ pamMbl MOTYT  OBITh:
OecuapHUpHbIMU, O08YXUAPHUPHLIMU U mpéxuapHupHuimu (puc. 2.15).

SecwapHUpHaA ABYXWAPHMPHAA TpeXwapHUpHan

decwapHUMpHan ABYXIWWaAPpHUpHAA TpexXWwapHUpHana

Puc. 2.15. PaciopHbI€ IIIOCKOCTHBIC KOHCTPYKIIUU: @ - paMbl; 0 — apku; h —
BhICOTA pamsbl; f — cTpena moabema apku; | — mpostet pamsl U apku

PacniopHbpie KOHCTPYKITUH MOXKHO TIPEBPATUTh B 0€3paciopHbIC, €CIIU UX
OTIOPBI COSAMHUTD 3aTsKKOU (puc. 2.16, 2.17).

22.810

7, 1 87 77 7T 7777777 Y b2 AT 3%

W/////ésf// A
ﬁ """ " 78000

Puc. 2.16. ApouHO€ NOKPBITHE:
1 — apka, coOpaHHast ©3 YKPYITHEHHBIX OJIOKOB, 2 — 3aTsHKKA apKH
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3aTAXKKa

Puc. 2.17. ApouHO€ NOKPBHITHE C 3aTSHKKAMH

B sTOoM cnydae 3aTSKKM BOCTIPUHHUMAIOT YCUJIME TOPU3OHTAJIBLHOTO pacropa
apKu, a Ha KOJOHHBI JEHCTBYIOT TOJbKO BEpTUKAIbHBIC HArpy3ku. B pesynbrate
pacnopHbIe KOHCTPYKIIMM MOYKHO pa3MellaTh Ha KOJIOHHAX U CTEHaX.

PacniopHbie ycuiusi MOXKHO YMEHBIINTb, €CIM BBECTH B KOHCTPYKIIMIO
pasrpy304yHbie KOHCOIH (puc. 2.18).

p p

Pasrpyso4Han
KOHCONb

VI i1
Puc. 2.18. Cnnoco0 ymMeHbIIEeHUs paCIOPHBIX YCUIINNA

PacniopHbie KOHCTPYKIIUU TPEOYIOT BBIMOJHEHUSI 0cO0O0ro Buaa (yHIaMEHTa,
Pa3BUTOrO BO BHEIIHIOK CTOPOHY OT MpOJIeTa.

Pacop yBenumuuBaeTcss mNpU yBEJIWYEHUM KOJHWYECTBA IIAPHUPOB U
YMEHBIIICHUH OTHOIICHHUS CTpeNibl KOHCTpykmmu K mpoaery  f/L. Onnako
OeclrapHUpHBIE KOHCTPYKIIMM OCOOEHHO YYBCTBUTEIIBHBI K  HEPAaBHOMEPHBIM
0caJIkaM OCHOBAHHSI.

Oobecneuenue ycmouuugocmu nOKpblMusa HA apKax u pamax

ApKHM U pamMbl HE MUMEIOT JOCTATOYHOW KECTKOCTH M3 CBOEW IIOCKOCTU. B
CBS3U C OTUM, HEOOXOIUMO TpeayCMaTpuBaTh MeEpbl M0 O00ECIECUCHUIO
MPOJOJIBHOM YCTOMYMBOCTH MOKPBITUSA. [[JI1 paM TaKUMH MEpPAMU MOTYT CIIYKUTh:
3aMOHOJIMYMBAHUE TUIUT TIOKPHITUST U YCTaHOBKA B  psAJie  TPOJIETOB
NEePHEHANKYJISIPHO K IJIOCKOCTH paM auadparMm KecTKOCTH. B ciayyae apouyHbIX
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MOKPHITUM BHEUIHHE TMOBEPXHOCTH AapOK OOIIMBAIOT JKECTKUMH IUIMTaMH,
COCJIMHAIONIMMH MEXTy COO0M MOCIE0BaTEIbHO BCE HECYIIIME APKH.

B kayecTBe MarepuanoB i U3TOTOBJIEHUS AapOK W paM HUCHOJIBb3YIOT
XKene300€TOH, MeTall U IEPEBO.

Kenezooemonnsvie pamol u apku

B xene300eTOHHBIX paMax MPsIMOJIMHEWHbBIE PUTENI BO3MOXKHBI MPHU MPOJIeTax
no 15 merpos, momManHble — g0 18 merpoB (puc. 2.19), kpuBOJUHEHHBIE 0€3
3aTsHKEK — 710 18 MeTpoB, KPUBOJIMHEHHBIE C 3aTsLKKaMH — 10 24 METpoB H OoJiee.

CTeHoBaA
naHenke

MoHTaKHO e

npucnocoedneHue —

. . OyHa amMeHT

Puc. 2.19. Ucnonb3oBaHue TpEXIIAPHUPHBIX paM

CoenuHeHnue cTtoek pam C (yHIaMEHTaMHU  MOXET OBITh JKECTKUM WIH
apHUpHBIM. B KECTKOM cOeIMHEHMM apMaTypy CTOEK CBapuUBaKOT C
COOTBETCTBYIOIIUMH BBIITYCKAMH apMaTypbl (yHIaMEHTA.

[[TapaupHOE COENMHEHHE IPUMEHAKOT B TEX CIy4dasX, KOrga B 3aJeJIKe
KOJIOHHBI BO3HHMKAET 3HAYUTEIIbHBIN M3TH0AIONUi MOMEHT, a TPYHTHI OCHOBaHHIA
UMEIOT Malyl0 HECyllyl0 CHnocoOHOCTh. OJHAKO MApPHUPHOE COEAUHEHHE
OPUBOJUT K BO3pPACTAHUIO M3rHOAIONIMX MOMEHTOB B TPOJETE, W pUTETb
CTAHOBUTCS TSIKETEE.

[IlapHupHOE CONpPSDKEHHE CTOMKM paMbl € (PYHIaMEHTOM CO3JaeTcs
YCTPOMCTBOM YIIPOILIEHHOIO MIapHUpa. B 3TOM MecTe pasMepbl CEYECHUs CTOMKHU
yMeHbIIaoTea 10 Y2 - 1/3  pa3MepoB OCHOBHOI'O CEUYEHUS; 3/1€Ch YCTAHABIIMBAIOT
BEPTUKAIBHBIE WIM MEPEKPEIINBAOIINECS CTEPKHU, a IPUMBIKAOIINE K [APHUPY
YaCTH CTOWKH M (PyH/IaMEHTA YCUJIMBAIOT MONIEPEUHbIMU ceTKamu (puc. 2.20).
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CToHKa

CTonKa
L ¥npyras !
S/ npoknagka A

CeTKkn

l.'l !

CeTKu

: N

OyHA amMeHT VOPITast '

- APORTA KA o] ol DyHAIMEHT
I E'_'_'z?/_
— SEE—— L I
BepTMkanbHBIA
Mepekpewmnsarowmeca
CTepHeHb
CTEPKHM

Puc. 5.20. YcrpoiicTBO yIpoOILIEHHOTO MIapHUPA B COEIUHEHUU PaMBbI C
byHIamMeHTOM

BricoTa purens skene300€TOHHOW pambl cocTaBisieT a0 1/20 — 1/25 nponéra.
Kene3zo0eToHHBIE apKu ¢ TapabOJIUYECKON OChIO BHITTOJIHSIOT IPU OTHOIICHUH
CTpeJIbl IOIbeMa K MPOJIETY B Mpejaeniax ¥z - Y4, a ¢ KpyroBoi ocwro — Y4 -1/8.
Memannuueckue pamul u apKu

Meramnueckue paMbl U apKd BBIIOJHSAIOTCS
cedenus (puc. 2.21).

CINIOMIHOI'O M pemeT4aToro

ol

Puc. 2.21. Merajuinueckue paMbl U apKu:
a — pama CIUIOLIHOTO ceueHus: O — apKa pereTyaToro ceyeHus

ol

MeTamndeckue paMbl CIUIOIIHOI'O CCUCHMHA uenecoo6pa3HLI TOJIBKO TIpH

HeOOIbIINX Tposi€Tax a0 24 MeTpoB (puc.2.22), a pemeryatsie — 10 150 MeTpoB
BricoTa CIUIOMIHOTO cedeHus: pureied MeTaTHYeCcKHX

paM NpPUHUMAETCS B
npenenax 1/25 — 1/30 nponéra (puc. 2.23), a pemeruateix - 1/20 — 1/25 nponéra.
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Puc. 2.22. TpexmapHHpHa;[ paMa CINIOIHOI'0 CCUCHHA C KOHCOJIIMHU

Puc. 2.23. Merannudeckue pambl CIUIOIIHOTO CeYeHUs posieToM 80 M

BhIcoTa CIJIONIHOTO CeYeHHs METAUTMYSCKUX apok mpuHumaercs 1/50 — 1/80
npoieta, a perreryatoro — 1/30 — 1/60 nponéra (puc. 2.24).

OTHoOIIEHHE CTPEIIbI MOABbEMA K MPOJIETY Y METAIMYECKUX APOK HAXOJUTCS B
TEeX e Mpeeiax, 4YTo U Yy )KeJIe300€TOHHBIX.

Ycunus pacnopa B apkax NepeJaroTcsi Ha pa3MelleHHbIE HUXKE YUCTOTrO IHoja
3aTshkKU. Eciu ke MAThl apOoK pacrlojIoKeHbI BbIIIE I0J1a, Pacrop IepeaaloT Ha
KOHTPGOPCHl WM TEPEKPHITUA TOMEIIECHUH, MNPUMBIKAIONIMX K MPOJIETHOMY
MOMEIIECHUIO 3/JaHHUS.
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Puc. 2.24. PemieTuarsie apku

Yem mosioke apka, TeM OOJbIIE€ pacrnop, KOTOPBIM BOCHPUHHUMAIOT 3aTSKKH,
OCOOEHHO €CJIi TPYHT OCHOBaHUs C1a0blil. ApKU MOIBEMUCTBIE, YCTaHABINBACMbIC
Ha TPYHTOBOE OCHOBAaHME, NEpeNaloT pacrnop (yHIaMEHTaM, KOTOpbIE
PacCUNTHIBAIOTCS HA MOJIHYIO ONOPHYIO PEAKIUIO.
[epesannvie apku u pamol

lepesannvie apku TPUMEHSIOTCS B MOKPBITUSIX OOLIECTBEHHBIX 3/1aHUM,
uMeronux mposetsl ot 12 1o 80 meTtpoB. Ilo dopme ocu oHE MOApaA3ASIISIOTCS HA!
KpY2068020 ouepmanus, cmpenvuamole u mpey2oavHule (puc. 2.25).

L= 24...60p i L=12...24p L=18...48m

Puc. 2.25. JlepeBsiHHBIC apKu: @ — KPYrOBOT'O O4epTaHUs; O — KpyroBOTO
O4YepTaHUs C 3aTSKKOW; B — TPEYTOJIbHAS; T - TPEYTOJbHAs C 3aTSKKOM;
Il — CTpeibyaras; € — ¢ IoJyapKaMu C JIOMaHbIMHU OCSAMHU

Haubonpiee pacnpocTpaHeHue MOJYYWIM — TPEXIIAPHUPHBIE — KIIECHBIE
JepeBsHHbIE apKu. VX M3roTaBIMBAIOT C MOCTOSIHHBIM MPSMOYTOJbHBIM O JJINHE
cedeHueM (puc. 2.26), a ©”HOT/AA C ABYTaBPOBBIM CEUECHUEM.

80



KirodeBoit  y3enm KJI€eNEepeBSIHHOW apKh MOXKET OBITh BBITIOJHEH C
JIEpPEeBSHHBIMU HakIakamMu (puc. 2.26), a MOKET ObITh — C BAJIMKOBBIM IIAPHUPOM
(puc. 2.27).

JepesaHHan HaknagKa

MopsecKa

M3 KpYrnoi
cTanm

cTanm
Harene

Mopgecka
M3 KPYrnom

® cTanu

- OnopHbIi ysen

3aTAMKa U3 KpYrnom
C HAaTAXXHOM ralMKom

ctanMm

HartaxKHanA ravka

Puc. 2.26. KoncTpykuus KineeaepeBIHHON TPEXIIAPHUPHON apKU
MPSIMOYTOJIBHOTO CEYEHUS C 3aATSIKKON

CranbHble 6onTbl

Bont sBanukosoro ¢ raiiKamm

)
BoKoBble Haknagxku
& CTanbHBIX
@ cBapHbIX HaliMaKos
@ ¢
@ &
©
_-'_*";-..@_ KneepepeBaHHan

nonyapka

MNpoywuHb! 6alimaKa
Pebpa mecTKocTH GalmaKa

)/ CranbHble Harenw (WTbipu)

Puc. 2.27. KntoueBoli y3en KiieeIepeBIHHON apKH C BAJTMKOBBIM IIAPHUPOM

CruiomHoCcTeHYAThIE  dowjamele pambl WU3TOTABIMBAIOTCS MPSIMOYTOJIBHOTIO
nornepeyHoro ceuenus. CTolka ¢ pureiieM MOTYT UMETh MOHTQXHOE COMPSIKEHHUE
(puc. 2.28,a) nunu pama U3roTaBIUBAETCS IMMyTEM THYThS 1OCOK (puc. 2.28,0).

Pambl TpeOyroT OOMbBIIEro pacxojia APEBECHHBI Ha M3TOTOBJICHUE, YeM apKH,
MOCKONIBKY ~ opMa HMX OcCeid MEHee COOTBETCTBYET 3aKOHOMEPHOCTSIM
BO3HUKAOIIMX B pamMax YCWJIMH OT pacmpeleleHHbBIX H  OCOOCHHO
COCPEIOTOYCHHBIX HArpy30K. B OTE4ecTBEHHOM CTPOMTEIHCTBE B OCHOBHOM
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MIPUMEHSIOT OJTHONPOJIETHBIE IBYCKAaTHBIE paMbl NpH nposetax 12...24 metpa, a 3a

Puc. 2.28. /lepeBsiHHBIE paMbl 3JaHUI: & — C MOHTAXXHBIM CONPSIKECHUEM
pUrels U CTOMKH; O — U3 THYTOM IPEBECHUHBI

Kapausnble  y35bI  OOBIYHO  BBIMOJHSAIOTCS  JOCTaTOYHO  MPOCTO  C
HCIIOJB30BaHUEM CTAJIBHBIX WJIU JICPEBAHHBIX HAKJIAIOK U 001TOB (puc. 2.29).

CransHoi Bawmak
JononHuTenbHBIA pUrens t
M3 CNapeHHbIX Aﬂi
- / 7 Cnmuuu GonTbl

FHyToORNE&HAan pama

PUrens pamoi

nogmoc

JonaHuTeALHAA

cToMKa K3 Bpyca

Puc. 2.29. KapHu3znbie y3Ibl AEPEBIHHBIX PaM: & — C MOHTaXHbIM
COTPSDKEHUEM PUTENISl U CTOMKHU; O — JJIsl paMbl U3 THYTON JPEBECUHBI

2.3. IIpocTpaHCTBEHHBbIE MEPEKPECTHO-CTEPKHEBbIE KOHCTPYKIMH
MOKPBITHI

Jns mepekpeiTusi  OONbIIMX — OpoOJETOB  Haubosiee  1eJIeco00pa3HbI
MPOCTPAHCTBEHHbIE KOHCTPYKIIMH, KOTOpPbIE B ACTETUYECKOM OTHOLIECHUU
MIPEBOCXOST TUIOCKUE JTUHEWHbIE KOHCTPYKIIUU.

[IpocTpancTBEHHBIE pelIeTYaThleé KOHCTPYKIIMHM TMOKPBITHH MOTYT OBITH
MJIOCKUMU JBYXCIIOMHBIMHE (JIBYXCETYATHIMHU) U KPUBOJIMHEHHBIMU OTHOCIOMHBIMU
(omHoceTuatbiMu) WM AByxchowHbiMH  (puc. 2.30). B nmByxceTdathx
KOHCTPYKIIUSIX JBE MapajulesibHbIe CETUYAThIe MOBEPXHOCTU COCTUHSIOTCS MEXKITY
co00¥ pemeT4yaTbIMUA CBSI3SIMH.
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Puc. 2.30. IIpocTpaHCTBEHHBIE pELIETYATHIE KOHCTPYKIIMU HOKPBITHIA:
a — IJI0CKas ABYXCIOHAas; O — KpUBOJIMHENHAs ABYXCIIOMHAs

[Inockue pelreryaTble ABYXCIOWHBIE KOHCTPYKIMH OOBIYHO HA3bIBAIOT
MEePEKPECTHO-CTEP>KHEBBIMU KOHCTPYKIUSIMU WA CIPYKHLYDAMU.

B03MOXHOCTH CTPYKTYp OUY€Hb MIMPOKH, TaK KaK WX MOXKHO OMNHUpaTh Ha
KOJIOHHBI B JIt000# Touke. IIpu 3TOM BCe BO3MOXXHBIE BapHUAHTHI MOJY4YalOTCs Ha
OCHOBE OTPaHMYEHHOI'0 COPTaMEHTa CTEPXKHEH, YTO MO3BOJISIET OPraHU30BaTh UX
MOTOYHOE MPOU3BOACTBO C BBICOKOUW CTEMEHBbIO MEXAHU3AIMU U aBTOMAaTHU3AIUU
TEXHOJIOTHUECKNX TMpoIleccoB. Hambonee paroHAIBHBIM —MpPOQUIEM IS
CTEepKHEH CTPYKTyp SBIAeTCS Tpyba Kpyrjoro cedeHus. B mpakTuke
CTPOMTEIBCTBA, OJIHAKO, BCTPEUAIOTCS pa3HOOOpa3HbIC CEUEHUS CTEpKHEH U3
MpoKaTa: PaBHOIUIOYHBIX YIOJIKOB, TaBPOB, JABYTABPOB, IIBEJUIEPOB, CILJIOIIHBIX
KpyriiblX. MoynbHass CeTKa CTPYKTYp CTPOUTCSI Ha  OPTOTOHAJIbHOMU
(MpeuMyIiecTBEHHO 3 M X 3 M), TPEYTOJIbHOM WM IIECTUYTOJILHON CUCTEMaM.

HauOonbiiee npuMeHeHHE B MPAKTHKE CTPOUTEIHCTBA MOTYUYUIIU CTPYKTYPhI
tuna « THUMUCK» u «KucioBoack».

Cmpyxkmypa muna « [ [HUHUCK»

Crpyktypa «JHUMCK» BbimonHeHa U3 MNOpokKaTHbIX mnpoduieil. Ona
paspabotana /g 3maHuil nposetoM 18 u 24 meTpa mpu mare KOJoHH 12 METpoB.
Pa3Mepbl npocTpaHCTBEHHBIX OJIOKOB B IUJIAHE COCTABIAIOT 18 M X 12 M 1 24 M x
12 M (puc. 2.31). KOHCTpYKIUSI MOKPBITUS MPEACTABISET COOOU CTPYKTYpPY C
OPTOIOHAJILHOM CETKOW IOSICOB, ONMPAIOLIYIOCS II0 YETBIPEM yriaM B YpOBHE
BEPXHUX NOSICOB. PACKOCHI BBINIOJIHEHBI U3 OJJMHOYHBIX U MAPHBIX YTOJIKOB.

KoHcTpykiuss ~ CTpYKTyphl — SIBIIsIeTCS  OECHPOTOHHOM, U CTallbHOM
npoUIMPOBAHHBIA HACTWI, SBJSIOLIUICS OCHOBAaHHEM I0J YTEIIUTENb KPOBIIH,
YKJIaJIbIBAE€TCS] HEMTOCPEACTBEHHO HAa BEPXHUE MPOJOJIbHBIE M0sICa CTPYKTYPHI.

Konctpykuus Onoka coOupaercs Ha 3emiie M B TPOEKTHOE IOJIOKEHHE
YCTaHABIMBACTCA BMECTE€ C HACTWIOM, YTEIUIUTENEM M T'HMAPOU3OJISIIUOHHBIM
KOBpPOM.
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Puc. 2.31. Ctpykrypa « THUMCK»: a — BHeuIHuii Bua; 6 — B 1uiane

VY310BBIE COEAMHEHHWS BBIMONHSAIOTCSA TPU TOMOIMM KOCBIHOK, CBAapKH H
00JITOBBIX coenuHeHuu (puc. 2.32, 2.33).




' _Packoc Ié 1-1
\\ Eﬂ.ﬂThI % / Z
NN

Puc. 2.32. Kperuienne packocoB cTpyktypsl « [ THUMCK»
K HIDKHEMY TIOSICY

Bontel

BepxHuit noac 1 = KocbiHKa 1-1 éepxnnﬁ nosc

KocbIHKa
PacKoc

Bontbl

Puc. 2.33. Kpenenue packocoB ctpykTypsl « L THUCK»
K BEPXHEMY MOSICY

Jlns oGecrieueHus: MPOCTPAHCTBEHHOUM pabOThI 0JIOKA B MJIOCKOCTH BEPXHETO U
HIDKHETO TIOSICOB YCTaHABJIMBAIOT MOMEPEYHBIE AJIEMEHTHI.

Cmpykmypa muna «Kucio600ck»
Crpykrypa «KucinoBoack» BhIMOIHEHA U3 TPYO U pazpaboTaHa B BUJIE CEKIIHA

pazmepoM B 11ane 30 M X 30 M 1 36 M X 36 M IS CETKH KOJIOHH, COOTBETCTBEHHO,
18 Mx 18 M u 24 M x 24 M (puc. 2.34).
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30000; 36000

KANNTEb CTPYKTYpPA

18000; 24000 KOJIOHHA

Puc. 2.34. Cxema ctpykTypsl «KucioBoack»

JIJIsl TIOKPBITHSL XapaKTepHO HAJIWYMe KOHCOJIBHBIX YYacTKOB BBIJIETOM 6
METPOB, BCJCACTBHE HYETO KpalWHWE PAABI KOJOHH OTCTOSAT OT CTEH IO BCEMY
nepuMeTpy 3/1aHus Ha 6 meTpoB. [lo mepumMeTpy 3MaHUS pacloIararoTcsi CTONKU
(daxBepka ¢ marom 6 MeTpoB. CeKIMM OMUPAIOTCS HA KOJIOHHBI C TTOMOIIBIO
KanuTened B Bujue nupamui. OCHOBaHMEM KaIllUTEEH CIIyKaT SYeUKU HUKHETO
Mosica CTPYKTYPBHI.

VY3161 BEpXHET0 U HUKHETO TMOSICOB COCMHEHBI TpyOUuaThiMu packocamu. Bee
CTEP>KHU UMEIOT OJMHAKOBYIO IJMHY. B X TOPIBI BeJeHBI 11aii0bI, HEOOXOIUMbIE
JUTSI COSTUHEHUS CTePIKHEN MeX Ty cOO0H B y371aX C TOMOIIBIO0 MPOCTPAHCTBEHHBIX
(dbacoHOK B BHIE pa3pe3aHHBIX IIOTOJAM WU IEJBIX
MHOTOTPAHHHUKOB C OTBEPCTUSIMU C pe3b0Ooi (puc. 2.35).
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Puc. 2.35. OnemeHThI CTPYKTYpBI «KHCIOBOICKY:

a — MpOoCTpaHCTBeHHAas (pacoHKa; O — y3eJ KperieHUsI KpOBEIbLHOM MaHeIn K
y3JIy BEPXHET0 Mosica CTPYKTYPhI; B — COEIMHEHUE TPOCTPAHCTBEHHON

(dacoHku ¢ packocamu; T — (PparMeHT CTPYKTYpPbI

[TokpeITHs COOMPAIOTCS HA 3eMJI€ U TIOJHUMAIOTCS B MPOEKTHOE MOJIOKEHUE
B TOJHOCTBIO 3aKOHUYeHHOM Buje. CTanbHON NpO(HACTHII YKIAABIBAIOT IO
IIPOTOHAM M3 ILBEJLIEPOB, ONUPAKOLINXCS HA Y3JIbl CTPYKTYPHI.

2.4. ToHkoCcTeHHBbIE POCTPAHCTBEHHbIE KOHCTPYKINU MOKPBLITHH

[Ipu ucmonb30BaHUU TJIOCKUX KOHCTPYKIHMM KOA(POUIMEHT HCIOIb30BAHUS
MaTtepuana coctaBisieT Bcero 15 — 20% TeopeTuyeckoi HecyIie CrocoOHOCTH
matepuana. Kpome Toro, Ha OTAEIBHBIX y4acTKax MaTephasl TaKOH KOHCTPYKIUH
BooOIIe He paboTaeT, OyIyud «MEpPTBBIM» TpPy30M [UJII  COOPYKEHHUS.
[IpoyHOCTHBIE CBOWCTBA MAaTEpUAIOB MOTYT OBITh HCIOJB30BaHBI HamOoOIee
paroHaIbHBIM O00pa30M HMEHHO B TPOCTPAHCTBEHHBIX KOHCTPYKIHSIX. Tak,
TOHKOCTEHHBIE TMPOCTPAHCTBEHHBIC KEJIE300€TOHHBIE KOHCTPYKIIMHM TOKPBITHS
paboTaroT MPEeUMYIIECTBEHHO Ha HauOoJIee BBITOIHBIN JJIs ce0sl BUJl YCHINM — Ha
cKaThe, a pacTATHBAIONIME YCHIIMS PAIlMOHATBHO COCPENOTOYCHBI B KOHTYPHBIX
AIIEMEHTaX, NMPUYEM BCE 3THU DBJEMEHTHl PadOTAaIOT OJHOBPEMEHHO B pPa3HBIX
IUIOCKOCTSIX.

K TOHKOCTEHHBIM MPOCTPAHCTBEHHBIM KOHCTPYKIIUSIM OTHOCATCS: C800bL,
cK1aoKu, Kynoaa, obonouxu (puc. 2.36).
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TOHKOCTEHHbIe NPOCTPaHCTBEHHbIe
KOHCTPYKLMM NMOKPbITUA
Ceogpl CrnagKu Kynona LlunuHapuueckue
CBOAbI-060104KK

Monorue 060n104KM 060104KM OTPULLATENIBHOM
NOJIOKUTENbHOM rayCCOBOM rayccoBOi KPUBM3HbI
KPUBM3HBbI

Puc. 2.36. Buabpl TOHKOCTEHHBIX POCTPAHCTBEHHBIX KOHCTPYKIIUN MOKPBITHS

Hununopuueckue 0060104Kku

[Munuaapuueckre 00OJOUYKH OTHOCSTCS K 00O0JI0YKaM OJMHAPHOM KPUBH3HBI.
OHM HMEIOT KpyroBoe WIM NapabOJMYEecCKOEe OUYepTaHHE M ONHUpaAlOTCi Ha
TOpLEBbIE TruadparMbl )KECTKOCTH, KOTOPbIE MOT'YT OBITh BBIIIOJIHEHBI KaK CTEHBI,
dbepmbl, apku unu pambl (puc. 2.37). B kpaitHux 000J04Kax yCTpamBarOT
O0opToBbie pedpa xecTKocTH. Lunuuapuueckue 0O0NOYKH NPUMEHSIOTCS TpPH
npojerax J0 24 MeTpoB TMpH IMUpHHE 000JI0uku 6 — 12 MeTpoB, BBICOTE 2 - 3
METpa U TOJNIIHMHE 3 CAaHTUMETpA.

[To npoaoabHBIM KpasiM 000J104YEK MPEAYyCMATPUBAIOT OOPTOBBIE FTEMEHTHI,
B KOTOPBIX pa3MeniaeTcsi NpoAobHas apMaTypa, 03BOJISIOIas 000710YKaM
paboTaTh BIIOJIb MPOJOJIBHOTO TMposieTa Mmoao0Ho Oanke. Kpome Toro, 60pToBBIC
AJIEMEHThl BOCIHPUHMMAIOT pacrnop oOT paboThl OOOJOYKM B MOMEPEYHOM
HanpasyieHuu. [loaTromy OOpTOBBIE 3JIEMEHTHI, pa3MELIEHHbIE 10 CBOOOIHBIM
KpasiM 000JIOUEK, MOJDKHBI emle o00jagaTb M JOCTaTOUYHOM JKECTKOCTHIO B
rOpU30HTaIbHOM HampasieHud. COOpHBbIC MWIMHIPUYECKHE OOOJOYKA OOBIYHO
YJIEHATCS HA LMIUHAPUYECKHE CEKIMH, OOpTOBBIE 3JIEMEHTHl U Auadparmbl
KECTKOCTH, apMaTypa KOTOPBIX B MPOLIECCE MOHTa)Xa MEXIy coO0l cBapuBaeTcs U
3aMOHOJIMYHBAETCS.

Pebpo
@ _ HeCTKoCTH

Topuesas guadpparma
cTeHa)

: opuesas guadparma
N (bepma)

Puc.2.37. Humuaapudeckrue 000J0YKU OJUHAPHON KPUBHU3HBI:
a — ANMHHAs; 6 — KOpOTKas
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bouapnwvie 06010uku
Bouaphblie 000JI0YKM UMEIOT MU30THYTYIO 1O KPUBOUM C BBIMYKIIOCTHIO KBEPXY
MPOJIOJIBHYIO OCh, KOTOpAs Yallle BCEro ouepyeHa no oKpy>kHocTH (puc. 2.38).

S3aTaRKA

\‘ IloaBecKa

Puc. 2.38. BouapHbie 0007104KH

bouapupie 000704YKM pabOTalOT W B TMPOJOJBHOM, U B MOMNEPEYHOM
HAIpaBIEHUSX MOJAOOHO cBojgaM. MOoIIHbIE 3aTsDKKH, MOJBEIIEHHBIC IO
IPOJOJBHBIMUA peOpaMu WJIM HaxOoJsAIIUecs IMOoJ 3eMJiel Ha YpOBHE OIOp,
BOCIIPUHUMAIOT Pacop B HAIIPaBJICHUH MPOJIETA.

B nomnepedyHom HampaBiieHUN pacrop BOCHPUHUMAIOT nuadparMbl KECTKOCTU
U OOpTOBBIE DJIEMEHTHI, a B CMEXKHBIX O000JOYKaX ATOT pPacIop B3aWMHO
MOTaIIAEeTCs COCETHUMU 3JIEMEHTaMHU.

BouapHbie 000104KH MOTYT IEPEKPHIBATH MPOJIETHI 10 96 METPOB U UMEIOT
noabéMm 1/10 — 1/8 mponéra.

Kynonwvuwvie o60n0uxku

KynonpHbie 0007104k MPEACTABIAIOT COOONM MOBEPXHOCTH BpAILlEHUSI BOKPYT

BEPTUKAJIBHON OCH HEKOTOPON I'€OMETPUYECKON KpHUBOM (KpPYroBOrO OuyepTaHus,

¢ v
w4 -~ g ry 4

Puc. 2.39. KynosbHbie 000JI0YKH:
a - IUPKYJBHOTO OYepTaHUs; O — MapaboINYECKOro OUepTaHuUs

B OGonpminHCTBE CiiydaeB KyMOJIbHBIE O0OJIOUKM TMPEICTABIISIIOT COOOM 4YacTh
MOBEPXHOCTH 1Iapa, OMUPAIOUIYIOCS MO BCEMY MNEPUMETPY WM Ha OTHAEIbHBIC
TOYKH, PACHOJIOKEHHbIE 110 KOHTYpY. KymnonbHas obonouka Hambolsiee mpocra u
PKOHOMHYHA MO pacxony Marepuana. CoOBpeMEHHBIE KYIOJa COOPYXAalT W3
MeTallja, JKeae300eToHa WM KJIEEHBIX JEePEeBSHHBIX KOHCTpyKiuil. KoHcTpykiun
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Ky[OJIOB MOTYT OBITh TJAAKUMH, PeOPUCTBIMH, PpPEOPUCTO-KOJBIEBBIMHU,
KPUCTAUIMYCCKUMH, 3BE3I4aThIMU U cKiIamdateiMu (puc. 2.40).

MOHOJIUTHBIE KE€I€300€TOHHbIE KyIOJia MPEACTABISAIOT COOOM CIUIOLIHYIO
TOHKYIO IJTUTY cpepudeckoit popMmel. [Ipu ero Bo3BeneHun Tpedyercs yCTporucTBO
CILTOMIHBIX IOAMOCTEH M TOYHOM ONaayOKH.

(a,

Puc. 2.40. Tunbl KOHCTPYKIINI KYTIOJNOB: a — MIaJKUi; 6 — peOpUCTHI; B —
peOPUCTO-KONBIIEBOM; T — KPUCTALNTUIYCCKUMN; JT — 3BE€3/IUATHIN; € - CKIIa9aThIi

B Mmetaminueckux Kymosiax HaubOosiee MPOCTOM MOJIydaeTcss paaualibHO-
KOJIbIIEBAsI pa3peska, Korja paJralibHbIe 3JIEMEHTHI BOCIIPUHUMAIOT PaJHalIbHBIC
C)KUMAIOIME YCUJIUS, a KOJBIEBbIE — PACTSHDKEHHUE B MEPHEHIAUKYISIPHOM
HampaBiaeHuU. KpoBnst  ycTpamBaeTcs W3 TpANCNMEBUAHBIX  IMaHENEH,
VKJIaJbIBAEMBIX IO KOJIBIIEBBIM dJIEMEHTaM KapKaca KyroJa.

Hanbonee mpocToit Tvn cOOpHOTO Kyrmojia — PeOPUCTBIM KYyMoJI paguaibHON
pa3pe3ku ¢ KPUBOJMHEHHBIMU MAHETSIMU B BHJIE CHEPUUECKUX TPEYTOJLHUKOB OT
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OCHOBaHUS 10 KOHbKAa. OH BO3BOAUTCS 0€3 MOJMOCTEH C ONMUPHHEM COOPHBIX
AJIEMEHTOB Ha OINOPHOE KOJIbII0O MU Ha BPEMEHHYIO OMOpy — OaliHio B IIEHTpE
KyIioJja.

N3 KkieeHbIX JepeBIHHBIX KOHCTPYKIIMI KyMoJia BBITIOJIHSIOT O JTF000# cxeme
pa3pe3ku. CKIOHHOCTb JPEBECHHBI K BO3TOPAHUI0O U THHUCHHUIO 3HAYUTEIHHO
YMEHBIIIACTCS 32 CUET MPOMUTKU JPEBECHHBI AHTUIHPEHAMU
U aHTUCENITUKAMH.

T'unepoonuueckue napadonouowvt (unaput)

['mmapel npuHAIIEkKaT K MOBEPXHOCTSAM JBOSKOW Pa3HO3HAYHOW KPUBH3HBI —
HEHTPHI UX KPUBU3HBI JIEKAT MO pa3HbIE CTOPOHBI MOBEPXHOCTH. OHU MOTYUUIIU
pacrpocTpaHeHue Onarogapsi apXUTEKTYPHbIM U KOHCTPYKTUBHBIM OCOOCHHOCTSIM
dbopmM, OOIBIION KECTKOCTU M HECYIIIEH CIIOCOOHOCTH, XOPOIIUM SKOHOMUYECKUM
U SKCIUTyaTallMOHHBIM Ka4eCTBaM, BO3MOXKHOCTH (hOpMOOOpa30BaHUs Pa3IUIHBIX
CUCTEM, HCIIOJNb3YEMBbIX TMPU TMPOEKTUPOBAHUU OOBEMHO-TIPOCTPAHCTBEHHBIX
KOMIO3ULINN 3/1aHuil. PazMepsbl mepekpbIBa€MOro IiaHa HaXOJsATCs B IIPEAEIax OT
10 o 70 metpos, nocturas unorga 100 meTpos.

XapakTepHOil 0COOEHHOCTHIO TAKOTO MOKPBITHS SBIISIETCA Mepeaada yCuiIni Ha
JIB€ HIDKHHE OTMOPHhI 000J0YKH M BO3MOXKHOCTH OCTaBJICHHSI BEPXHHUX Y3JI0B 0e3
onop (puc. 2.41).

BepxHui ysen

Touka - onopa /

Puc. 2.41. I'unap
['umapbl MOXXHO OOBEAWHSTH APYT C IPYroMm, 00pa3ysl IMIaTPOBBIE OJIOKH,
nepeKpbIBarolme 0oJblne miomaau (puc. 2.42).
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Puc. 2.42. IllaTpoBbIit 6JI0K U3 YETHIPEX TUITAPOB
Pa3noBuaHOCTHIO TUNIApPOB  SABJISIIOTCS ~ CEJUIOBUJIHBIE  MOKPBITUS  C
KPUBOJUHENHBIM IJIaHOM (puc. 2.43).

-

I/IC. 2.43. CennmoBUIHOE OKPHITHE

2.5. Bucsiuue 1 BAHTOBbIE IOKPBITUA

Bucsiunmu  Ha3bIBalOT KOHCTPYKLUMH, B KOTOPBIX OCHOBHBIE HECYIIHE
AJIEMEHTHI, TEPEKPHIBAIOLINE TPOJET 3aHUs, UCTIBITHIBAIOT pacTsbkeHue. Hecyme
AJIEMEHTBI 3TUX KOHCTPYKUUNA MOTYT OBITh IBYX BUJIOB — 8UCAUUE VI 6AHINOGbIE.

Bucauue >1eMeHTBI HEMTOCPEACTBEHHO BOCIPUHUMAIOT MOMEPEYHYIO HArPY3Ky
OT HacTWJIa WIH MOABECOK U MEPENAIOT yCUIMS Ha aHKepbl. [103TOMy OHHM MMEIOT
KPUBOJIMHEHHBIE OUYEPTaHHUA — O3TO THMOKHME HUTU (TPOCHI, KaHAThl, KPYTJIbINA
MpOKAaT); MEMOpaHbl; <GKECTKHE» HHUTH; BHUCAYUE, KPUBOJIMHEWHO OYEpUYCHHbIE
(bepMbI U3 KECTKUX ITIEMEHTOB.

Banmupr — 310 nIpsIMOJIMHENHbIE THOKUE PACTAHYTHIE CTEPKHH, MEpeIarole
YCWJIME OT OJHOTO y3J1a K JPYroMy M HE BOCIPUHUMAIOIIME HA CBOEH [JIMHE
MONEPEYHON HArPYy3KHU.

B cooTBercTBUM € KOHCTPYKTUBHBIMU OCOOCHHOCTSMH U  CIIOCOOAMH
oOecrieueHust KECTKOCTH TMPOJIETHBIX 3JEMEHTOB Pa3JIMYaAIOT CJEAYIOLINE BUJIbI
BUCSYUX TTOKPBITHI:
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- OJIHOIOSICHBIE BUCSIUME IOKPBITHS, YCTOMUYUBOCTh KOTOPBIX JOCTHraeTcs 3a
CYeT MacChl HACTWJIAa, €ro TMpeJBAPUTEIBHOrO 00XKaTug C TOPLOB U
OMOHOJINYUBAHUS CTHIKOB;

- OJHOIOSICHBIE MOKPBITUSA, B KOTOPBIX B KAau4e€CTBE HECYIIMX HJIEMEHTOB
UCIIOJIB3YIOTCS )KECTKHUE HUTU WK (PEPMBI;

- OJHOTIOSICHBIE BUCAYUE IMOKPBITUSA, HAMPATa€Mble C MOMOIIBI MONEPEYHBIX
Oaok mim depm;

- IBYXIIOSICHBIE€ BUCSTYUE TTOKPBITHUS,

- CEJIJIOBU/IHBIE TTOKPBITHUS;

- BAHTOBBIC U BUCSYHE KOMOMHHUPOBAHHBIE CUCTEMBI.

OononoscHvle gucauue nOKpovlmus, yCMOUYUEOCH b KOMOPHIX 00CHMUZACMCA 3A
Ccuem mMaccol 4 OMOHOIUYUBAHUA HACMUNA

OCHOBHOI HEIOCTATOK BUCSUUX CUCTEM — ATO UX A(POPMATHUBHOCTH (IIPOTUOBI
rUOKUX HUTEH) NpU JNEUCTBUM BPEMEHHON HArpy3Kd. YMEHBIIUTh YIPYrue
mporuoOsl B 4 - 5 pa3 MOXKHO 3a CUET OMOHOJIMYMBAHUS BUCSYMX KOHCTPYKIIHH, TO
€CTh 3a CUET IPEBPAIICHUS CUCTEMBI OTACIBHO PabOTAIOIMIMX IJIOCKUX 3JIEMEHTOB
B 000JI0UKY MJIM KOMOMHUPOBAHHYIO IPOCTPAHCTBEHHYIO CUCTEMY.

[IpenBaputenbHOE HANOPSKEHWE UM OMOHOJMYMBAHUE TPOU3BOAUTCS B
CIIEYIOIEeN TOCIEI0BAaTENbHOCTH: HAa CBOOOAHO BHUCALIME HECYIIUE HUTH
HABEIIIMBACTCS HACTUI M YKIaJbIBaeTcs Oammact. Hutu npu 3TOM moy4aroT
VIJIMHEHWe, W BBl MEXAy IuMTamMu pacmmpsaiorcs. [IpousBoautcs
3aMOHOJIYMBAaHWE  I[IBOB  (3aJIMBKa  LEMEHTHBIM  PAacTBOPOM),  CBapka
METaJUIMYECKOr0 HACTWJIa WM 3aKJIaJHBIX JEeTaleld, a TakKe CHUMaeTcs Oamiact
(mocne mprOOpETeHUs] HEMEHTHBIM PACTBOPOM NPOEKTHOW MPOYHOCTH). 32 CYET
YOPYTMX CBOWCTB YMEHBIIAETCS CTpENa MPOBHCA HUTEW, W IUIATHl HACTHJIA
noyiy4yatoT oOxatue TopuoB. [Ipu mnociaeayroommx 3arpy’K€HUsX BpPEMEHHOMN
HArpy3Koil, MeHbIlel OanIacTHOW, TOKpHITUE pabdoTaeT Kak MOHOJUTHAs
000J104Ka.

IIpn ncnonb30BaHUM TAKOW KOHCTPYKTUBHOM CXEMBbI BBIITOJIHEHO ITOKPBITHE
peiaka B Kuese (Ykpauna) (puc. 2.44).
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Puc. 2.44. Peinok B Kuese:
a — BHEIIIHUW BU]I 3/1aHUS; 0 — KOHCTPYKTUBHOE PEIICHUE TTOKPHITHS

KoHCTpyKTHBHAsE cxema TOKpBITUS pbIHKA MPEICTaBIseT COO0OW BHUCSIUYIO
WIMHIPUYECKYIO0 000JI0UKY, KaXk/1asi HeCyIllasi HUTh KOTOPOIl BHIMOJIHEHA U3 ABYX
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CTaNbHBIX cTepkHer auamerpoM 40 wMuummmerpoB. Illar Hecymmx Hurten
coctaBiisier 2 Merpa. OHHM TMepenarT pacrnop Ha OOPTOBBIE 3JIEMEHTHI. 3aTeM
pacnop mepedacTcsi Ha HAKJIOHHBIE TWJIOHBI W BEPTUKAIBHBIE OTTSIXKKH,
BBIIIOJIHEHHBIE M3 TI0JOC YHUBEpPCAIbHOM cTanu. Ha HaKIOHHBIX NHJIOHAX
PAacIoJIOKEHBl AHTPECOJM, CO3/IAI0IIME TMPOTHUBOBEC pacmopy. PerynupoBanue
JUIMHBI HUTH MOJKET OBITh JOCTHTHYTO C IOMOIIBIO 3aKjiaJHbIX Iman0. Pacxon
cranu Ha 1 M? TOKpBITUA cocTaBui 42,3 Kr, TONIMHA OE€TOHA MpUHATA 18,5
CaHTHUMETPOB.

O0HoRnosACHBIE NOKPLIMUA, 8 KOMOPBIX 8 KAUeCH8e HeCyUuux
INNEMEHM 08 UCHOJIb3YIOMCA HCECHKUE HUMU U (hepmbl

YMeHbIIIEHHe MECTHBIX JIe(OopMaIiiii B IOKPBITHUSAX ATOTO THUIA JOCTUTACTCS 3a
CYeT M3THOHOW JKECTKOCTH PACTSHYTHIX DJJIEMEHTOB M 3a CUeT  OOJBIIETO
HaTSDKEHUST WX OT TIOCTOSHHBIX HArpy3ok. [l TpOCOBBIX  IMOKPBITUI
pekoMmenayercs nmposuc 1/15 nponéra. Mcronap3oBanue XECTKUX HUTEH BO3MOYKHO
JIUIIb MPU HEOOJIBIINUX MPOJIeTaX, TaK KaK ¢ YBEIMUYCHHEM IIPOJIETa 3HAYUTEIHHO
YCIIOXKHSIETCS MOHTaX 1 YBEITUYUBACTCS UX Macca.

dopma TOKPBITHH, COOPY)KAEMBbIX C TNPUMEHEHHEM JKECTKMX HUTEH,
pa3HOOOpa3Hbl: HIJIMHAPUYECKHE, TapadoJIOuaHbIe, IIaTpoBble. PacmoiokeHue
HECYIITUX JIEMEHTOB MOXET OBITh MapaJlJICIbHBIM WU PaJHaTbHBIM.

DTa KOHCTPYKTHBHAs CXeMa NPHUMEHSIACh MPU TPOCKTHPOBAHUU KPBITOTO
cTaauoHa Ha mpocrnekte Mupa B Mockse (Poccust) (puc. 2.45).
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Puc. 2.45. KoHCTpyKTHBHAs cXeMa NOKPBITUS YHUBEPCATBHOIO CTaJAMOHA Ha
npocnekte Mupa B Mockse (cTaiibHasg MeMOpaHa TOJIIIMHON 5 MM):
a — 1iaH; 0 — IPOJIOJLHBIN pa3pes3; B — MOMEPEUHbIN pa3pe3

Oononosacuwle gucauue NOKPvImMus, Hanpazaemole ¢ LOMOUbIO
nonepeunvix 6an0K unu gepm

@DopMbI TOKPBITH, HAMIPSATAEMBIX C ITOMOIIBIO MOMEPEYHBIX 0aIoK Win depm,
OTIPEJIEIISIIOTCA OYEePTAaHUEM OCH TOIMEpPEYHON 00pasyroieid MOKPBITUS. DTO, Kak
MpaBUiIO, MWIMHIPUYECKUE IMOBEPXHOCTH C MPSIMBIMH OOpa3yoImUMH, JHOO
MOBEPXHOCTU TMEPEHOCA C KPUBOJUHEUHBIMH  BBITYKJIBIMH  IONEPEYHBIMU
JIeMEeHTaMu. B TlaHe IMWIMHIPUYECKHWE TOKPBITUS MOTYT HMETh JII000e
ouepTaHue.

K nmanHOMy THUMy MOKPBITUM TaKXke€ OTHOCST MapabOJIOMIHBIE M IIaTPOBBIC
BUCSYNC TIOKPBITUS C THOKMMH HECYIIUMH HHTSIMH H KOJBIEBBIMH pEOpamu.
Takasi KOHCTPYKTHBHAsI cXeMa MPUMEHSUIACh NPU CTPOUTEIIBCTBE JIBOPIIA CIIOPTA B
bumikeke (Kupreizcran) (puc. 2.46).
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HecTtkme HUTH

Moa6op (__4000x20) (2127u2 136)
Monepe4yHbie / /
ctabunusupyrowme 6ankum / // Mem6paHa

TOJILLMHON 2 MM

¥enesobeToHHbIN
nosc

Kapkac sgpaHva.~

Puc. 2.46. KoHCTpyKTHBHAs cxema IOKPBITUSA JBOpLA criopTa B buikeke

Kapkac 31aHus1 BBIIIOJIHEH U3 MOHOJIUTHOTO )KeJIe300€TOHA B BUJIE PACKOCHBIX
(dbepM, pacronoKEHHBIX [0 NEPUMETPY, pa3MepaMH B miane 42,5%x65,15 meTpos.

Hecymmu  snemMeHTamMu  OAHOIIOSICHOTO — LMJIMHAPUYECKOTO  MOKPBITHS
ABIIAIOTCS. MEMOpaHa U3 HEP)KaBEIOLEH CTajau TONIIUHONW 2 MUJUIMMETpa U Oanku
u3 asyrapoB N 27 m N 36, ciyxaique HanpapsIOUMMH [PH MOHTaXe
MeMOpaHbl (KECTKHME HUTH). B MOKpHITUHM OpUTrMHAIBHO PELIEHbl KOHCTPYKLHUH,
BOCHpUHUMaroIe pacrnop. OT MeMOpaHbl ¥ MPOIOJIbHBIX HAMPABJISIOUINX YCHIINS
MepPeaoTCs Ha JIMCTHI-MIOAOOPHI TOMIIMHOW 20 MIITUMETPOB W IIMPUHOU 4
Metpa. [TonOopel ouepyeHsl no napadosie u 3aKpervieHsl B yriax NpsMOyTrojIbHOTO
0OBSI304YHOTO0 KOHTypa. TakuM oOpa3oM, MomepeyHas CTOPOHa KeIe300€TOHHOM
paMbl HE UCTIBITBIBAET MECTHOTO M3rM0a U BOCIIPUHUMAET B OCHOBHOM CKaTHE.

Oco0OEHHOCTh KOHCTPYKTHMBHOI'O PEIICHHS] 3TOr0 MOKPBITUS — 3TO HAJIWYUE
TOHKOCTEHHBIX MOMNEPEYHBbIX OaJOK-pacCOpOK BBICOTOW W IIHUPUHON 1 MmeTp,
Ha3HAUYE€HHE KOTOPBIX — YBEIUYMBATH MPOCTPAHCTBEHHYIO KECTKOCTh MOKPBITHS U
BOCIIPUHUMATh CEHCMUYECKYIO HArPY3KY.

C nmoMo1ipIo MONepevHor OaKu, pacloI0KEHHON B HIJKHEW TOYKE MOKPBITHS,
OBLIIO OCYUIECTBIIEHO MPEIBAPUTEIBHOE HAIpPsHKEHHE MEMOpaHbl U MPOIOJIBHBIX
KECTKUX HHUTEH. [l 3TOro mpu MOHTaxe MeMOpaHbl MOJA KOHIIBI OajKu
NOJJIOKWIM  TPOKJIAAKU. 3aTeM, II0Cie 3aKperyieHUs KOHIIOB MEMOpaHBI,
NPOKJIAAKK yOpanu u Oajnky MNPUTSHYJIM K OMOpaM, YTO M CO3/AaJ0 HATSKEHUE
MeMOpaHbI U IBYTaBPOB.

Banmoegvie nokpoimus

BaHTOBBIE TIOKpPBITHSL COCTOAT M3 TPEX OCHOBHBIX YacTEeW: HECYILEH
KOHCTPYKIUU (CUCTEMBI BAHT), ONIOPHBIX KOHTYPOB U ITUIUT OIPaXACHUS.

[lo xapakrepy cTaTH4ecKOl pabOThl BHUCSYME KOHCTPYKUMHU JAENAT Ha
BAHTOBBIE CETH, CUCTEMbl U3 BAHT W OaloOK, BUCAYUE OOOJOYKH, CHUCTEMBI W3
KECTKUX BAHT, BAHTOBBIE (TPOCOBBIC) PepMbl 1 KOMOMHUPOBAHHBIE CUCTEMBI (PHC.

2.47).
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Puc. 2.47. CxemMbl BAHTOBBIX HOKPBITHIA:

a - BAHTOBBIC CETKH; O - CHCTEMBI BaHT M 0aJIOK; B - BUCSUMEe 000JIOUKH; T -
CUCTEMBI U3 "KECTKUX " BAHT; [ - BAHTOBBIC (DEPMBI; € - KOMOMHUPOBAHHBIC
KOHCTPYKIMY; | - HECyIlue BaHThI; 2 - CTAOMIN3UPYIOIINE BaHThI; 3 - HAPYKHBIN
ONOPHBIN KOHTYP; 4 - KOJIOHHBI KapKaca; 5 - BHYTPEHHUM OMOPHBIN KOHTYD; 6 -
BHYTPEHHSIS1 o110pa; 7 - OalKu; 8 - OTTSKKY; 9 - xKene300€TOHHbIE KPOBEJIbHbIE
muThl; 10 - "xx€cTkue" BaHThI; 11 - M€rkue KpoBeIbHbBIC TUINTHI; 12 - BAHTOBBIE
dbepMbr; 13 - mmpeHreNIbHbIN BaHTOBBIN 10siC; 14- BaHTOBBIE MTOABECKH; 15-
MIPOCTPAHCTBEHHAS TINTA

Jlnst  BaHTOBBIX  TOKPBITUH  XapaKTepHa  CPABHUTENBHO  OOJIbIIas
neopMaTHBHOCTH, CBSI3aHHAS C TEOMETPUUECKON U3MEHSIEMOCThIO THOKUX HUTEH.
[losTOoMy nJi1 OrpaHUYEHUs TMEPEMEIICHUII B KOHCTPYKIMIO BBOAST BTOPYIO
CUCTEMY BaHT C MPOTHUBOMOJIOKHON KPUBU3HON WUITU UCIIONB3YIOT JPYTHE CITOCOOBI
(mpurpys3, 3aMOHOJIMYMBAHUE U T.I1.).

[To cmocoOy mepemaunm yCwJIMid Ha OMOPHI BAaHTOBBIC TOKPHITHS ACTAT Ha
CUCTEMBI C 3aMKHYTBIM M PA30MKHYTHIM ONOPHBIMH KOHTypamu. CHCTEMBI C
3aMKHYTBIM OIIOPHBIM KOHTYpPOM SIBJISIOTCSI BHYTPEHHE YpaBHOBEIICHHBIMU U
NepeatoT Ha HIDKeNexKallie KOHCTPYKIIMM B OCHOBHOM TOJIbKO BEPTUKAJIbHbBIE
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YCUIIHS, @ BUCAYUE MMOKPBITHS C PA30MKHYTBIM KOHTYPOM NEPENAIOT €€ U yCHIIUS
pacnopa. B mocnennem cimyyae TpeOyeTcsl yCTPOMCTBO MOUIHBIX KOHTP(OPCOB,
[WJIOHOB UJIU OTTSDKEK, 3aaHKEPEHHBIX B IPYHTE.

Bucsuue nokpeITHs B BUE€ BAaHTOBBIX ceTel (puc. 2.47, a) OTIAMYAI0TCA MaJIbiM
pacxoaoM crtamu W dddexkTuBHB npu mposerax 24.. 100 merpoB. B Mecrax
[EPECEYEHMs BAHT YCTAaHABJIMBAIOT YCTPOICTBA, NPEMATCTBYIOUINE UX B3aUMHOMY
CMEILEHNI0. JTO JAeT BO3MOXHOCTh YKJIaJbIBaThb HA CETKY KpPOBEJbHBIE MAaHEIH
(UKCUPOBAHHBIX PAa3MEPOB B BUJE JKENE300€TOHHBIX HIIM aPMOLIEMEHTHBIX TUIUT,
CTAJIbHOTO MPO(MINPOBAHHOTO HACTUJIA, IEPEBIHHBIX IIUTOB U T.II.

BaHToB0-0a104HbIE MOKPBITUSL C MPSIMOYTOJBHBIM TIAHOM 3((EKTHBHBI MPU
nponérax Oanok 24...30 meTpos (puc. 2.47, 0).

[Ipy KpUBOJIMHEWHOM 3aMKHYTOM OIOPHOM KOHTYPE ONTHUMAJIbHBIE MPOJIETHI
Oasiok yBenuuuBaroTcs 10 36...48 meTpoB. KOHCTpYKTUBHO Oaiky pemiaroT B BUAE
dbepM, MpoKaTHBIX WM CBAapHBIX Oanok. CBsi3b BaHT U OaJIOK OCYILIECTBIISIIOT C
MOMOUIBIO C)KUMHBIX OOJITOBBIX COEAMHEHUM.

[Io OankaM WM BaHTaM I[IOCJIE PETYJIMPOBKU M HATSKEHUS CHUCTEMBI
YKJIAJbIBAlOT MAHEIW KpPOBEJIBHOIO OrPa)KIEHUs, KOTOphlE MOTYT OBITh
BBITNIOJIHEHBI U3 Pa3IMUHBIX MaTepualioB. B psne ciyyaeB BaHTHI 11€7€CO00pa3HO
M3TOTaBJIMBATh U3 AJIEMEHTOB, 00JIa/1al0IINX U3THOHOM KECTKOCTHIO - IIBEJUIEPOB,
JABYTAaBPOB U APYTUX MPOKaTHBIX npoduiei (puc. 2.47,r). CucreMsl )KECTKUX BAHT
MIPUMEHSIOT JUUIS MOKPBITUH ITposieTamu oT 18 no 100 meTpos.

B koHCTpykIusAX ¢ BaHTOBbIMH (pepmamu (puc. 2.47,1) mosica, a B HEKOTOPBIX
ClIy4asiX ¥ PaCKOCHYIO PEUIETKY, BBIIOJHSAIOT U3 THOKUX 3JIEMEHTOB, pabOTaOIINX
Ha pacTsDKEHHE.

B 3aBUCMMOCTH OT B3aMMHOTO pPAaCHOJIOKEHHUSI TOSCOB BaHTOBBIE (HEpMBI
OBIBAIOT JBOSIKOBBINYKJIbIE, ABOSIKOBOIHYTBIE U C MIEPEXIJIECTOM MOSICOB B MPOJIETE.
BanrtoBbie hepMbl OTHOCAT K KOHCTPYKTUBHBIM CHCTEMaM, CO3JAIOLIUM pacrop B
OJIHOM HJIM JBYX YPOBHSX, JJI BOCHPUATHS KOTOPOTO HCIIOJB3YIOT 3aMKHYTHIE
OTOpHBIE KOHTYpPBI, KOHTP(Opchl, OTTSHKKU. CuCTeMbl BaHTOBBIX (epMm
nenecoodpasusl npu mpoisierax 60... 120 meTpoB. JKECTKOCTh TaKMX IMOKPBITUN
MO3BOJIAET MOJBELIMBATh K HUM pa3IU4YHOE TEXHOJOTMYecKoe 000pyAOBaHUE.
MoHTak BaHTOBBIX ()epM 11€71eCO00pPa3HO BHIMOIHATE MYTEM UX IPEIBAPUTEIBLHON
cOOpKH Ha 3emJie U MOJBbEMOM Ha MPOCKTHYIO OTMETKY B COOpaHHOM BH/IE.

Banmogvie u gucauue KOMOUHUPOBGAHHbBIE CUCHIEMbL

KoMOuHrpoBaHHBIE MOKPBITHS, COCTOSIIIIUE W3 PACTIHYTHIX 3JIEMEHTOB (BaHT
WM HUTEH U CXKATO-U3OTHYTHIX OaloK, pepM U JIPYruX >KECTKUX SIEMEHTOB),
MOTYT HWMETh IUIOCKYI0O KOHCTPYKTMBHYIO CXEMY B BHJE IOMNEPEYHBIX
KOHCTPYKIMH — YCWJEHHBIX (epM, apok, paM MU MOryT o0O0pa3oBbIBaTh
MPOCTPAHCTBEHHYIO CHUCTEMY C >KECTKUMH DJIEMEHTAMH B BUJE IUIUT, 00O0JIOYEK,
NEepPeKpecTHhIX (epM min Oallok, CTpyKTyp. KOHCTpyKTHMBHas cxema HECYIIMX
PACTSAHYTBIX 3JIEMEHTOB TAKKE MOXET ONPEAENIATh NPOCTPAHCTBEHHOCTh CUCTEMBI
— IPU HCMOJIb30BAHUH HEIIOCKUX ITYYKOB BaHT, NEPEKPECTHBIX HUTEH, CETOK U
MeMOpaH.
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Pemenne Takoro Tuma OBUIO MPUHATO MPH MPOCKTHPOBAHWH aBTOOYCHOTO
rapaxa B Cankr-IletepOypre (Poccus) (puc. 2.48).

B kadecTBe OCHOBHOW HeCyIIeld KOHCTPYKIIMHM TOKPBITHUS Tapaka pa3zMepoM
72x144 MeTpoB WCMOJB30BaHA CTPYKTYpHAs «IUIMTa», ONEPTas MO KOHTYpPY Ha
CTOWKM W B CEpeJUHE IIOJBCIICHHAs C TIIOMOIIBI0O BaHT Ha YEThIpPE
KeJIe300€TOHHbIE  KOJIOHHBI. [IpMMEHEHHE BaHT TIO3BOJHMIIO YBEIMYUTH IIar
CpeIHUX KOJOHH, a TAK)Ke TIONEePEUHbIE MPOJIETHI 10 36 METPOB.

['opu3oHTaIbHBIC COCTABIIAIOIINE YCHJIMH OT BaHT B IUIOCKOCTH ITOKPBITHS
BOCIIPUHUMAIOT BBEIAEHHBIC I OTOW IEIM PACIIOPKH, COCTAaBJICHHBIC W3
HIBEJIJICPOB U 3aIIOJTHEHHBIE OETOHOM.

COopka 0JIOKOB MPOM3BOAMIACH HA YPOBHE IMOja, a 3aTeM OJIOKH 0e3 JIeCOoB
IIOJTHUMAJIMCh B MPOCKTHOE TIOJI0KEHHE.
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Puc. 2.48. KoncrpyktuBHas cxema nmokpeitus rapaxa B Cankt-IletepOypre

2.6. Bo3nyxoonopHbie KOHCTPYKIIUHA

Bo3zdyxoonopuvie koHcmpyKyuu nokpbimuii TO3BOJISIOT MEPEKPHIBATH OOJIBIINE
OpoJeThl TpU MajoM coOCTBeHHOM Bece. (00J0Yka TakKoro MOKPBITHS
yIEPKUBACTCS B TMPOCKTHOM IMOJIOKEHUH C TOMOIIBIO W30BITOYHOTO JaBJICHUS
Bo3nyxa. [IpumeHstoTcs qBa THMa BO3YyXOOHMOPHBIX 000JI0YEK — 0OHOCIOUHblE U
ogyxcnounvie. B mepBoM ciydae H30BITOYHOE [aBJIEHHE BO3JyXa CO3JaeTcs
BHYTPH BCEro IepekpbiBaeMoro mnomenieHus (puc. 2.49), a BO BTOpOM —
MOJIICPKUBACTCS TOJBKO BHYTPH JUH30BUAHOTO ABYXCIOHHOTO MOKPBITUS (pHC.
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2.50). JlunzoBuAHBIE MHEBMATHYECKHE OOOJOYKH XOPOLIO BOCIPUHUMAIOT
CHETOBBIE Y BETPOBbIE HArpy3KH, a TAaKK€ UMEIOT BBICOKHUE 3BYKOM3OJISLIUOHHBIE U
TEIUIOU30JISILIMOHHBIE KAUueCTBA.

Puc. 2.49. Bo3nyxoonopHast 0JHOCIIONHAs 000I0YKa

[THeBMaTnueckue  OOOJOYKM  TMOKPBITUM  BBITIOJHSIOTCS  OOBIYHO  C
MPUMEHCHUEM TKAaHM M3 CTEKJIOBOJOKHA C JBYXCTOpPOHHEH Te(IoHOBOM
nponuTKon. [Ipu HeOOMBIIMX MepeKpPhIBAEMBIX IPOJIETaX TKaHb, MOIICPKUBACMas
M30BITOYHBIM  JABJICHHEM, IIOJIHOCTBIO MOJKET COINPOTHUBIATHCS BHEITHUM
BoznercTBUAM. [lpm Oonpmmx mpon€rax HEOOXOIUMO HMCIOJB30BaTh TPOCHI IS
ycuiieHUsI TOKPbITHS. C LENbI0 YBEIUYECHUS MEPEKPHIBAEMBIX MPOJIETOB BMECTO
TKaHW MOJKHO NMPUMEHATH CTajbHbIE JHUCTBI. Kpome TOro, B 3TOM ciy4ae
YIPOUIAETCS KPEIUICHUE
000JI0YKH K OIIOPHOMY KOHTYDY.

Kynon, nogaepusaembii BO3AyXOM Kamepa co cxKaTbiM BO3AyXOM

CsobogHo BUCALLanA
METaNINYEecKas NAeHKa

KO/IOHHBI €O CXKaTbIM
BO3A4YXOM

MogKoc co caTbiM
BO3AYXOM

Mertannuyeckme ‘,
TArM

—~

MpotusoBec

Puc. 2.50. IIpoekT MHEBMOJIMH30BOIO MMOKPBITHS HAJT CIIOPT3AJIOM
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Bxog w BBIXOm B 3/MaHWE C TTHEBMOIOKPBITUEM OCYIIECTBISIETCS dYepe3
CrielMaJIbHbIE IILUTIO3bI, 1aBIICHUE BO3yXa B KOTOPBIX MOMEPEMEHHO YPABHUBACTCS
C Hapy>KHOM aTMocdepoil WM C BHYTPEHHUM MpocTpaHcTBOM (puc. 2.51).
O06o050uKe, HAOJIHEHHON BO3/yXOM, MOXHO MPUJIABATh PANIUUHYIO POopMy IyTeM

COOTBECTCTBYIOIIICTO PACKPOs MaTCpHraia WK BBECACHHNI apMHUPYIOIUX I10JOC.
Cucrema ocBelleHuUn =

naBHbINA BXOAQ

&
Fpy3oBo# W03 { gi"

ABapuiiHbIi BbiXog

Cucrema HarHetaHus Bo3gyxa

M OTONJNIEHHNA Cucrema KpenneHusl K OCHOBaHUIO

PesepBHasn cucremMa HarHeTtaHusi Bo3gyxa

Puc. 2.51. YcTpoicTBO IMHEBMATHYECKOTO BO3LYXOOIIOPHOTO MOKPBITHSA

IlneemoxapxacHuvie KOHCMPYKYUU ROKPOIMUIL
[TneBMOKapkacHble KOHCTPYKUMU (puc. 2.52) nopoxke H CJIOXKHEE, YeM
BO3JIyXOOTIOpHbIE, W  TpPeOYyIOT TNPUMEHEHHS OYEeHb TNPOYHOM  TKaHH,
oOecreunBarOeil  BBICOKOE  COMPOTHBIICHHE  pa3pblBy W HAJACKHYIO
TEPMETHYHOCTh TPU BHYTPEHHEM naBieHun 2 — 3 armocdepsl. OpHako B
AKCILTyaTalliid OHU YA0OHEE BO3IYyXOOMOPHBIX, OCOOCHHO MPH OOJBIINX MOTOKAaX

MOCETUTEINEH, TaK KaKk He TPeOYIOT YCTPONCTBA BXOAHBIX IILTIO30B.

MHesmosopoTa /

Cekums c6OPHOH
060ACHKH

Topuesas CTeHka

NHesmoBsopoTa

AgepHoi 6A0K

NMHesMoGUAAOH

AsepHoi 6Aok Topuesas cTeHka

Puc. 2.52. YcTpoilcTBO MHEBMOKAPKACHOTO 3/1aHUS
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HHeBMOKapKaCHBIe COOPYKCHHA  M3TOTOBJIAKOT M3 CICAYIOIIUMX  BHIOB

MaTepHuasoB:

- Hapy>XHble CTEHKM — W3 HErOopIoYero MIPOPE3MHEHHOr0 MaTepuaia, a
BHYTPEHHHE — U3 OTHEYCTONYMBOU TKaHU;

- BHYTPEHHHE U HApPYXXHbIE MEPErOPOJIKHU — U3 TPOPE3UHEHHOU
TPYIHOBOCIUIAMEHSIOLIEHCS TKaHH;

- HapyXHas oOIIMBKa - W3 MPOPE3MHEHHOM TKaHU, KOTOpas MOKphITa

3AIIATHBIM TPYAHOBOCIUIAMEHSIOIIUMCS CIIOEM, BHYTPEHHSIS - U3 TEKCTUJIA.

[THeBMOKapKac COCTOUT U3 JABYX CJIOEB IETbHON MEMOpaHbI, BHIITOJIHEHHOU U3
TEKCTWJISI C PE3UHOBBIM 3aLIUTHBIM TPYIHOBOCIIAMEHSIOIIUMCS TOKPBITHEM.
[Mpunmun paGoThl 3aKiIIOYaeTcss B TOJJACPX)AHUHM JABJICHHUS B DJIEMEHTax
KOHCTPYKIIMI METOJOM HarHeTaHus BO3ayXa, 00pa3ys 3JIEMEHT KECTKOCTH. Takue
COOPY>KE€HHS OOBIMHO CHAO0XKalOTCSI aBTOHOMHBIMU aBAPUHWHBIMU CHUCTEMaMH,
KOTOpBIE MOTYT MOJACPKHUBaTh JaBJIE€HUE MpPU COOAX DIEKTPOIHEPruu. 3a
YCTOMYMBOCTh KOHCTPYKLUN OTBEUAIOT CUCTEMBI (PUKCALIMU K TPYHTY U MPABUIILHO
paccUMTaHHbIN THEBMOKapKac.

[IpeumyiiecTBa NHEBMOKAPKACHBIX COOPYKEHHH IIepe]] CTalMOHAPHBIMU
3aKJIIOYAIOTCA B OTCYTCTBUU MOJACPKHUBAIOLIUX OIMOpP, MOOMJIBHOCTH, HMPOCTOTE
JEMOHTAKa U MOHTaXKa. 3aTpaThl HA COJIEPKAHUE THEBMOKAPKACHBIX COOPYKEHUN
HaMHOI'O HM)KE, 4YE€M Ha COJEP)KAHHME KalUTAIbHBbIX 34aHUi. COOpyKeHus C
ITHEBMOKAPKACHBIMU ITOKPBITUAMH IIPEACTABIEHBI HA pUC. 2.53.

Puc. 2.53. CoopyxeHusi ¢ THEBMOKAPKACHBIM ITOKPBITUEM

Konmponwsnwvie séonpocwi

1. Kakwue 6oibmenposéTHbIC KOHCTPYKIIMA OTHOCSTCS K TIJIOCKOCTHBIM?

2. Kakwme mponétel (0 pasMepy) TMEepeKphIBAIOT KeIe300€TOHHBIMU
CTPONMIIBHBIMU OaJIKaMu?

3. Kakwue BubI CTpONMMIBHBIX (PepM BBI 3HAETE?

4. Tlpm kakux mpoJ€Tax IeJIECO00pa3HO MPUMEHSITh METATUYECKUE
bepmbr?

5. Kak oOecrieunBaercss yCTOMYMBOCTh KapKACHBIX 3[IaHUN C TOKPHITHEM
IO KeJIe300€TOHHBIM (hepMam?

6. Kak oOecreunBaeTcs yCTOMYMBOCTh KapKAaCHBIX 37aHUN C MOKPBITHEM
0 METAINTMYeCKUM (pepmam?

7. Kakue KOHCTPYKIHH OTHOCSITCS K IJIOCKOCTHBIM PaclOpPHBIM?
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8. Kaxkue Tumbl apok u pam pa3nuyaroT N0 KOHCTPYKTUBHOMY PELIECHUIO?

9. Kak obecrnieunBaeTcsi Mpoj0iabHAasT YCTOMYMBOCTh MOKPBITUS 3/IaHUN C
apkaMu U pamamu?

10. Kak pocrturaercsi MIapHUPHOE COMPSIKEHHE CTOMKU Kene300€TOHHOM
paMbl ¢ PyHIaMEHTOM?

11. Kaxkue TUIbI METATUYECKUX paM IPUMEHSIOT B CTPOUTEIHCTBE?

12. Kakue BUABI CONPSKEHUN MOMXKET MMETh CTOWKA C pUresieM JOILIATOM
paMbl CILTOIIHOTO CEYEHUs?

13. KakoBsl pa3mepsl cTpykTypHbIX 0;10k0B « THUMCK» n «KucnoBoack»?

14. Kak ocymiectBisercs onupanue crpykrypnoro o6moka «[ITHUHUCK» u
os10ka «KHucmoBoACK» Ha KOJIOHHBI?

15. Kak BBINOJTHSAIOTCA COCIUHEHUSI JIEMEHTOB (CTEp)KHEH) B CTPYKTypax
tuna « [ ITHUUCK» u tuna «KucimoBoack»?

16. Kak ocymecTBisieTcsi YCTpPOHMCTBO KpOBEIb IPU HCIOJb30BaHUU
CTPYKTYPHBIX KOHCTPYKIIUH MOKPBITHS?

17. [aiiTe XapaKTepUCTUKY HUIUHAPUUECKUM U OOYAPHBIM 000JI0UYKAM.

18. Kakue KOHCTPYKIIMU KyIIOJIOB IPUMEHSIOT B CTPOUTENILCTBE?

19. KaxkoBa xapakTepHast 0COOEHHOCTb TUIIapOB?

20. Kakue KOHCTPYKIIMH MOKPBITHUS HA3bIBAIOT «BUCIUUMU?

21. Yto Takoe «BaHTBHI»?

22. Kaxkue BUIbI BUCSYHMX TOKPBHITHIA BB 3HaeTE?

23. 3a cy€T Yero IOCTUTAETCSl YMEHBIICHHWE NpoTrHba B OJHOMOSICHBIX
BUCSTYUX TIOKPBITHSX ?

24. KakoBO KOHCTPYKTHBHOE pEIICHHE BUCAYMX KOMOWHHPOBAHHBIX

MTOKPBITUI?
25. B ueM oTauume BO3AYXOOMOPHBIX KOHCTPYKIMM TOKPBITUH OT
MTHEBMOKapKaCHBIX?

26. Yto sBIAETCS OCHOBHBIM HECYIIMM DJJIEMEHTOM B ITHEBMAaTUYECKHUX
KOHCTPYKIHUSX TOKPBITHIA?

buobnuozpaguueckuit cnucok

1. Andrea Deplazes BUILDING CONSTRUCTION ADHESIVES,
Birkhauser Constructing architecture materials processes structures / Bauhauz,
Berlin, 2013

2. Ronald E. Shaeffer. Elementary Structures for Architects and Builders -
Prentice Hall, 2006. - 544p.

3. G. G. Schierle. Architectural Structures. Excerpts - Los Angeles,
CA,University of Southern California Custom Publishing C/O Chauncey Jemes
2006. — 227 p.

4.Sharma, S. K. A Text Book Building Construction. S Chand & Co Ltd,
2013. ISBN 9788121904797

5. R. Chudley, Roger Greeno, Building Construction Handbook. Butterworth-
Heinemann, 2006. 728 p.
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6. MaknakoBa T.I'., Hanacoa C.M., Ilapanenko B.I'., bamakuna A.E.
Apxurektypa : YueOnuk - M.: U31.ACB, 2004 r.
7. HMunauyea E.B., Illaymapo C.C. IIpoekTupoBaHue 00I1I€CTBEHHBIX

3MaHUM U coopyKeHuil/YueOHoe mocodue — TamkeHT, «AgaOuET yuKyHIapu»,
2017

Tema 3. OCOBEHHOCTU CTPOUTEJBCTBA B CEUCMUYECKHX
YCJIIOBUSAX

Ilinan gekuuu
1. O0mue TpedOBaHMS K NMPOEKTHPOBAHMIO 3JAHUN B CEHCMHUYECKHX
YCJIOBHUSIX.
2. Cucrembl celCMO3alUTHI 3JaHUN (HA NpuUMepPax 3apy0eKHOro
OIbITA).
3. CelicMOCTOMKOCTh BHYTPEHHUX MHKEHEPHBIX CHCTEM 31aHUIA.
3. KpynHeiimue ceiicMOCTOMKHE CTPOUTEIbHbIC 00bEKThI B MHpe.

KirueBble ¢j10Ba: CCHCMOCTOMKOCTD 3JaHUM, CEHMCMHYECKHE BO3/ICHCTBUS,
CEHMCMO3alluTa, ajJanTuBHAS cUcTEMa CEHCMOU3O0JISLINH, cucTeMa
CEHMCMOIIOTallICHMS.

TekcT JJeKmuu
Kaxnapiii rog Ha Halleu IJIaHeTE CIIy4aeTcs 10 MUJUIMOHA 3emueTpsicennil. K

CYACThIO, TOJBKO HE3HAUYMUTEbHAS YaCTh U3 3TOTO YKCIIa MPUBOAUT K KatacTpodam
u rudenu moxaen (puc. 3.1, 3.2).

BynkaHbl
YparaHbl, (2,8%) Opyrue BynkaHbl
TOpPHago, TandgyHbI (0,3%) 5,95%
@ (10,67%) 3eMneTpsAceHNA @ S 3eMneTpAceHUn
(58,13% (50,07%)

HaBoaHeHus YparaHbi
0, b}
(28,1%) TOpHago, TaliyHb

41,11%

HaBoagHeHusa
(2,86%)

Puc. 3.1. Cruxuitnsie katacTpodsl B XX Beke:
a — YeJIOBEUECKHE JKEPTBbI; O — IKOHOMHUYECKHUE MOTEPU
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Puc. 3.2.Pa3pymurensubie 3emierpsicenus: Ha Caxanune u Kamuatke (Poccust)

3eMIIeTPSICEHUs TMPEICTABISIOT CEPbE3HYI0 OMNACHOCTh I TEPPUTOPUHU
V36ekucrana. Oxono 52% TeppuTOpUU pecnyOIMKH MOTYT TIOJBEPTaThCs
3eMJICTPSICEHUSIM WHTECHCUBHOCTHIO 7 0ajioB W BhINIE. B celicMUyueckn OomacHBIX
paiioHax pacronoxxeHo Oonee 330 Hacen€HHBIX IyHKTOB, B ToM uwmcie 120
roposioB. B Y30ekucrane MOryT MPOUCXOIUTH 3eMIIETPSICEHUS C MarHUTYIOH 10
7,5. Bcé 310 yKa3pIBaeT Ha TO, YTO JUIsl Y30€KUCTaHAa ONAaCHOCTh 3€MJIETPACEHUH, a
TAaK)K€ BCEX COMYTCTBYIOIIMX WM YPE3BbIYANMHBIX CUTYallUH SIBISETCSA JTOBOJIBHO
BBICOKOM.

Celicmuueckumu Ha3bIBAIOTCS PANOHBI, IOABEPKECHHBIE 3EMIIETPSICEHHSM.
[Ipn DpOEKTHMpOBaHWM 31aHMI, BO3BOJMMBIX B CEMCMHYECKMX paioHaX, KpoMme
pacuéra KOHCTPYKUMH Ha OOBIUHBIE HArpy3KH, IPOU3BOAATCA pacu€rbl Ha
BO3JCHUCTBUS CEUCMUYECKUX CHUJL.

CreneHb CEWCMHMYECKOTO BO3JCUCTBUS Ha 3AaHUS  (COOpPY)KEHHs) B
3HAYUTENBHON MEPE 3aBUCUT OT TPYHTOBBIX YCJIOBUM.

Cuny 3eMJIETpACEHH ONPEAEIIAIOT MO KapTaM CeHCMHUYECKOro palOHUPOBAHUS
Y YTOYHSIOT 1O KapTaM MHUKpPOPaHOHMPOBAaHUS M HA OCHOBAaHWU  HWHXEHEPHO-
TEOJIOTUYECKMX U THUJPOTre0JIOTHYECKUX M3bICKAHUM.

C TOYKM 3pEHHSI CEHCMOYCTOMYMBOCTH TPYHTHI OCHOBAHMS ACIATCS HA TPHU
KAaTEerOpHH.

K nepeoti xamezopuu OTHOCST: CKallbHbIE, MOJIyCKaJbHbIE, 0COOO IIOTHBIE
KPYITHOOOJIOMOYHBIC TTOPOJIBI TP TOJIIMHE CJIOS HE MeHee 15 MeTpoB.

Ko emopoii xamezopuu OTHOCST: IJIMHBI, CYIJIMHKH, IIECKM M CYINECH NpHU
TOJIIIMHE CJIOS HE MEHee 8§ METPOB; KPYMHOOOJIOMOYHBIE TPYHTHI MPH TOJIIUHE
cios 6 — 10 meTpos.

K mpemveii kameeopuu OTHOCST: TIWHBI, CYIJIMHKH, IECKH; CYIECH MNpHU
TOJILLIMHE CJIOS MEHee 4 METPOB; KPYIMTHOOOJIOMOYHbBIE MPU TOJIIMHE CI0 MeHee 3
METpPOB.

IIpu cTpOUTENBCTBE HA TPYHTAX MEPBOM KATErOPUU PACUETHYIO CEMCMUYHOCTD
paiioHa CTPOMTENIbCTBA, ONPENEIEHHYIO 10 KapTe, MOKHO CHU3UMb HA OOUH OAJL.
['pyHTBI BTOpOW KaTErOpUH COOMBEMCMEYIOm OAIbHOCMU, ONPEOeNeHHOU NO
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kapmam. Ilpu TpyHTaX TpeTheil kaTeropuu 6 u 7-mu OadbHYH CEHCMUYHOCTH
nogviuarom Ha oOuHr 6a, Ipu 9-Tu 6AIbHOM CEMCMUYHOCTH — JIy4Ille 1og00paTh
JIPYTYIO TUIOMIA/IKY SISl CTPOUTENHCTRA.

CeiicMOCTOMKOCTh  COOpY)KEHHs ~ oOeclieuyuBaeTcs Kak BbIOOpOM
0JIaronpUATHOM B CEHCMUYECKOM OTHOILIEHUHU IUIOIMIAJKH CTPOUTEIBCTBA, TaK U
pa3paboTkoil Hanbosiee palMOHATBHBIX KOHCTPYKTUBHOM UM IJIAHWUPOBOYHOM CXeM
COOPY>KEHUS, crenualbHbIMU KOHCTPYKTHUBHBIMU MEPOIPUSATUIMH,
MOBBIIAIOIIUMEI TPOYHOCTh U MOHOJUTHOCTh HECYIIUX KOHCTPYKIIMM, CO3AAI0OMINUX
BO3MOYKHOCTh Pa3BUTHS B KOHCTPYKTHBHBIX AJIEMEHTaX M Y3JIaX TUIACTUYECKHX
nedopManuii, 3HAYATEIHLHO YBEIMYHUBAIONIUX COMPOTUBIIEMOCTh COOPYKEHUN
JNEUCTBUID  CEMCMHUYECKHX CHiI. bonbmioe 3HaueHWe I MOBBIIICHUSA
CECMOCTOMKOCTA COOPYKEHHM HMEET BBICOKOE KayeCTBO CTPOUTEIBHBIX
MaTepuaioB U padoT.

3.1. O0mue TpeOOBaHHS K NPOCKTUPOBAHMUIO 31AHNH B CEHCMMYECKNX

YCJIO0BHUAX

31aHus U COOPYKEHUS Pa3ACISIIOT AHTUCEHCMUUECKUMH 11IBaMU €CJIU:

- 00BEKT CTPOUTENBCTBA MMEET CIOXHYI0 (hopmy B TuiaHe (puc. 3.3,a);

- CMEXHbIE y4acCTKH OOBEKTa CTPOUTEIHCTBA HMEIOT MEpenajabl BBICOT 5 U
6osiee MeTpoB (puc. 3.3,0).

1]
1k}
| | AHTUCeicMMYeckhii @ = g
| WwWoB w5
7 -

L yd .

:|| ] |
AHTUCEMCMUYECKHIA
woB

Puc. 3.3. Paznenenue 30aHni aHTUCENCMUYECKMMH IIBAMU: 4 — B CIIy4ae
CJIOKHOTO TUTaHA 3/1aHMs; O — IPU Mepernaje BbICOT CMEXKHBIX YacTel 31aHus

B opHo3TaxkHeix 3maHusx BbicToM g0 10 mMeTpoB 1mipu  pacu€THOM
CEUCMUYHOCTH 7 OAJIJIOB AHTHCEMCMHUYECKHUE IIBBI JOMMYCKAETCsl HE YCTPauBaTh.

AHTHCENCMHUYECKUE MBI JOJKHBI Pa3IeNiATh 3/JaHus 10 BeIcoTe. [Jomyckaercs
HE yCTpauBaTh OB B (yHIaMEHTEe (€CiaM OH HEe COBIAJAeT C 0CagodHbIM). Ux
BBIMNOJIHSIOT ITyTE€M BO3BEACHUS MAPHBIX CTEH WM paM. llIupuny mBa npuHUMArOT
10 pacyueTy Ha cemcMuueckue Harpy3ku. [Ipu BeicoTe 3qaHust 10 5 METPOB IIMPUHA
AHTUCEHCMUYECKOTO TIBa JODKHA ObITh He MeHee 30 MuumMMeTpoB. B 3manumsx
OOJBITIEH BHICOTHI IIMPUHY IIBA YBEIWYUBAIOT Ha 20 MIJUTUMETPOB Ha Kaxibie 5
METPOB BBICOTHI.

AHnmuceiicmuuecKue MepOnPUAMUA 8 30AHUAX C HECYUWUMU CIEHAMU

[Ipu cTpouTtenbCcTBE B CEMCMUUECKUX palloHax JjIsi oOecrieueHus! MPOYHOCTH U
YCTOMYMBOCTU 3JaHUN C HECYIIUMH CTEHaMH HEOOXOIUMO COOJIIOJIEeHHE  HX
OCHOBHBIX NPENIEIbHBIX apaMETPOB, KOTOPBIE 3aBUCIT OT CEICMUYHOCTU paiioHa
cTpouTenbcTBa (Tadmd. 3.1).
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Ta6mmma 3.1
[IpenenbHbIE TApaMETPBI CEUCMOCTOMKUX 3JaHUM C HECYIIIUMU CTEHAMU

CeliCMUYHOCTD TUIOIIAIKH / 7 6annoB 8 6amioB 9 GannoB

ITapameTpsbl

OTaXXHOCTh 1-2 1 1

JlnmuHa, M, He Ooee 30 24 18

[TponéTt Hecymux cTeH, M, He OoJiee 12 9 6

[ITar momepeyHbIX CTEH, M, HE OoJIee 12 9 7,2

[[Inpuna npoémoB, M, He Oosiee 3,5 3,0 2,5
[lemecooOpa3Ho MPOEKTUPOBATHh 37aHWSA, HMEIOIIHUE, KPOME Hapy>KHBIX

HECYILIHNX CTEH, €lI€ U BHYTPEHHUE HECYIUE CTEHBI. [Ipruém, yriioBble IPOCTEHKU
CIeIyeT MPOEKTUPOBATh JJIMHOW HE MeHee 180 CaHTUMETpOB, a PAIOBBIE — HE

Menee 155 cantumerpos (puc. 3.4).

BHyTpeHHue Hecyuine
CTeHbl

HapyHble Hecywme

CTEeHbI

Puc. 3.4. PacnionoxxeHue HECYIIMX CTEH U pa3Mepbl IPOCTEHKOB
B CEMICMOCTOMKHUX 3/IaHUSX

Jlist oOecrieyeHust MPOCTPAHCTBEHHOM JKECTKOCTHU 37aHUSI HA YPOBHE COOPHBIX

NEPEeKPhITUA M TOKPBHITUHA, a TaKKe HaJ OKOHHBIMH MPOEMaMHU
yCTpauBaroT

MMpOA0JIbHBIM u IMONCpCUYHbIM

CTCHaM

MOHOJIUTHBIE JKeJIe300€TOHHBIE TT0sica (puc. 3.5).
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Hecywasn
HapyXXHasi cTeHa

XenesobeToHHan
nnuTa NepeKkpbITUA

MoHONUTHbIN
Kene3o6eToHHbIN NosAc

MpocTpaHCTBEHHbIN A o
apMaTypHbIfA Kapkac ' A2

Puc. 3.5. YcTpolcTBO aHTUCENCMHUYECKOTO T10SICA B YPOBHE NEPEKPBITHS

['opusoHTanbHAS THAPOUIONSINSA CTEH BBIMOTHACTCS W3 IEMEHTHO-TIECUaHOTO
pactBopa (puc. 3.6).
Mapoun3sonaumsa U3 LeMeHTHO- KupnuyHas knagka

rnec4yaHoro pacteopa TONWNHOMN
He meHee 30 MM

MoHONUTHBIN
NEeHTOYHbIN hyHAaAMEHT

Puc. 3.6. YcTpoilcTBO ropu30HTAILHON THIPOU30JISIIIAA CTEH

Ha mepeceuenun Hecymmx CTEH U MO KpasM OKOHHBIX MPOEMOB yCTPAaWBAIOT
’KeJIe300€TOHHBIE CEepICYHUKH, apMaTypa KOTOPBIX 3ajiejiaHa B Teso (yHIaMeHTa
(puc. 3.7).

108



MNpogonbHyio apmarypy @

YCTBHABNMBATL NO pacyeTy 7Y
\ % i
MonepeyHasn apMatypa - § _—
BA3AHLIE XOMYTbI ] 7
@6 A4 ana 7 v 8 6annos B :
28 A ana 9 v 10 6annos § §_O
§ Ceppeunuk
Buinyckn u3 ceppesnmos_~  _| N T
@ 6 A-l ¢ warom 700 1190}, s
Ana 7 v 8 6annos 380
{500 ans 9 u 10 Gannos) é
Monepeuxan apmartypa -
m:;a 6 A-Tana 7 n B 6annos
weneaobeToHa 300/, 28A-lana8n10 Gannop,
OKOHHBbI 610K
7K
Bhinyckv U3 CepAeYHUKOB MpoponbHas apmartypa
pdadoall e :312 t:«1’7:!»;2:“7 v 8 6annos
ana 7 v 8 6annoe -
{500 ans 9 u 10 6annos) 216 A-lll ans 9 n 10 Gannos

Puc. 3.7. YcTpoicTBO %esie300€TOHHBIX CEPJICYHUKOB: a — HA TIPECEUCHUU CTEH;
0 — 10 KpastM OKOHHOT'O MpoémMa

B npoposibHble BB MEXAY IUIMTAMU MEPEKPHITUN U MOKPBITUN 3aKJIa/1bIBAIOT
IUIOCKUN apMaTypHBIM Kapkac, apMaTypa 3aBOJAUTCS B aHTHCEHCMUYECKUH MOsC.
[TokphITHIO IPHUIAFOTCS CBOMCTBA «GKECTKOTO AUCKay (puc. 3.8).

AHkep 3aknagHas getanb
Mnuta nepekpbITUI nnnTbl

@ nnocxuukaapr:(:zypubm MenkosepHUCTbIN 6eTOH

‘;D OOOBOOCG
S dtorenycroman vens

Puc. 3.8. YcranoBka apMaTypHOro Kapkaca B MPOJI0JIbHbIN 1110B
MEXIy MIUTAaMU NEPEKPHITUI (2) U COEMHEHUE TUTUTHI C aHTUCEHCMUYECKUM
nosicoM (0)

[Ipu cTpOUTENBCTBE B CEICMUYECKUX PAiOHAX PEKOMEHAYETCS OJTHO U3
TPEX KOHCTPYKTHUBHBIX PELICHNUN MTEPEKPBITUM TPAKIAHCKUX 30AHNN:

a) BBl MEXAY IUINTAMH 3aJIMBAKOTCS LIEMEHTHBIM WJIH MOJUMEPLUEMEHTHBIM
pacTBOpPOM, WJIM MEJIKO3EPHUCTBIM OETOHOM Kjacca He Hike B7,5; mmuThl
aHKEpsITCSl B aHTHCelicMuueckue nosica (puc. 3.9,a);

0) MIUTBl TEPEeKPHITHHA YKJIAABIBAIOTCA C pa3ABIKKOW He MeHee 120
MUJUIUMETPOB. MeExXy IUIMTaMH MPEeAyCMaTpUBaeTCi YCTAHOBKAa apMaTypHOIrO
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KapKaca ¢ YeThIpbMsI CTEPKHAMH IPOJOJIBHOM apMaTypbl JuaMeTpoM He MeHee 10
MUJJIMMETPOB U MOMEPEYHON apMaTypbl 1UaMETPOM HE MEHee 6 MUWILIIUMETPOB U
marom 200 MUJITUMETPOB, KOTOPBIE aHKEPSITCS B aHTUCEHCMUYeCKue nosica. beTon
I MOHOJIMTHOTO yYacTKa PUMEHSIOT MEIKO3EpHUCTHIN Kitacca B15 (puc. 3.9,0);

B) KOHCTPYKTUBHBIE PEIICHUSI AHKEPOBKH IUIUT U UX 3aMOHOJIMYMBAHUS TE XK€,
4TO M A1 TUNa O, HO KPOME€ TOro MpeAyCMaTpHUBAaeTCs YCTPOWCTBO IO BEPXY
NEPEKPBITUS €0 TOMMMHONM 50 MUUIMMETPOB U3 MEJIKO3EPHUCTOro OeToHa
Kjacca He Hwke B15, apMHpOBaHHOTO CETKOM W3 MPOBOJIOKH aHaMeTpoMm 3-4

MUJUTEMETPA, ¢ siueiikoit He 6omee 300 mummmmeTpoB (puc. 3.9,B).
J'II/ITbI nepekpbITUIA

MnuTbl NnepekpbITU

A

CTeHbl

ApmaTtypHas @ \ MOHONUTHBIN Y4acTOK

MenkosepHUCTbIN GeToH B15 cerka C-1

| \ |

3anuTtb 6eToH ApMaTypHbIA KapKkac

MpocTpaHCTBEHHbI
apMmaTypHbIi KapKac
Kn-1

MnuTa nepekpbITHii

Puc. 3.9. YcTpolcTBO INIUTHBIX IEPEKPBITUN B CEICMUYECKOM paliOHE: a —
CIUIOLIHAsl YCTAHOBKA IUIMT; O — YCTaHOBKA IUTUT C Pa3ABUKKOM; B — YCTPOMCTBO
MOHOJIUTHOTO CJIOS ITIOBEPX MEPEKPBITHS; T — YCTPOMCTBO MOHOJIMTHOIO Y4acTKa

[Ipy cTpouTenbCTBE KAPKACHBIX 3JaHUM  COOpHBIE  KE€Ie300€TOHHBIE
MEPEKPBITUST U TOKPBITUS 3[aHUNA  TaKXKe JOJKHBI OBITh 3aMOHOJUYEHHBIMH,
KECTKUMH B TOPU3OHTAIBHOM TJIOCKOCTH W COEIMHEHHBIMU C BEPTUKAJIBbHBIMU
HECYIIMMH KOHCTPYKUMSIMHU. JKECTKOCTh COOPHBIX MEPEKPHITUH M MOKPBITUI
obecrieunBaeTcs CIeayOIMMUM 00pa3oMm:

- COEJUHEHUEM IUIUT NEPEKPHITUIN U MOKPHITUN U 3aJIMBKOU IIBOB MEXIY HUMHU
LIEMEHTHBIM PACTBOPOM;

- YCTPOWCTBOM CBA3€U MEXY JIEMEHTAMHU KapKaca U IMaHEeIsIMHU.

KoHcTpykuust nepekpbITis KapKacHOrO 3AaHUSl B MECTE AHTHCEMCMHYECKOTrO
mBa B cepun TN C-04-10 npencranena Ha puc. 3.10.
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- "I ApMaTypHBIA cTepwet
_ |
T =l i
= | — —
| /]/ . Purens
i_l_f_ Mnurta
ApMaTypHanA ceTKa €
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[
I
Yrennurene
= ! KenoHHa
| CTeHOEBaA NaHenk

@ MNakna
AcOecToUeMeHTHEIA NKEC1

- MoHONUTHEIA Yy4aCcTOK
no BCed ANUHE WBa —1 CeTKy NpUEAPUTE ApMaTypHBIA cTepXeHb

| MepramuH

NopHLIA Yyronok
Purens id ¥ -

Puc. 3.10. YcTpoiiCTBO NEPEKPHITUA B MECTE aHTUCEHCMUYECKOTO I11Ba

XKécTtkue y3mbl Kene300€TOHHBIX KapKacoB 3[JaHUM YCHIMBAIOT MPUMEHEHUEM
CBApHBIX CETOK WM 3aMKHYTBIX XOMYTOB. Y4YacTKM pHUreled U KOJIOHH,
IMPUMBIKAIOIIME K KECTKUM y3JlaM paM Ha pacCTOSHUHU, PaBHOM 1,5 BBICOTBI UX
CEYEHUsI, apMUPYIOT 3aMKHYTOM IOIEPEYHOM apMaTypoOH, YCTaHABIMBAEMOM I10
pacu€ty, HO He MeHee ueMm yepe3 100 MIWITUMETpOB, a JJIsl paMHBIX CHUCTEM C

HecyluMHu quadparmamu — He MeHee ueM uepes 200 muuiumeTpos (puc.3.11).
BepxHss apmatypa _KonoHHa

Y
H?,E'Ef __bpurens S Lar 80 mm
I
LWar meHee 100 mm
| |2
1 !
o
E § £
=
He meHee f -
1,5hp LWar meHee 100 Mm HwxkHss apMaTypa
purens
ik o " MeTannuuyeckun

yronok

Puc. 3.11. ApMupoBaHue NpUMBIKAIOIIUX K Y3JIy KOJIOHH U PUTeIe
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Juadparmel, siapa )KECTKOCTH yCTPAUBAIOT HEMPEPHIBHBIMU IO BCEH BBICOTE
3MaHUS U pacrojiaraloT B OOOWX HAIMPABICHUSX PAaBHOMEPHO U CHUMMETPUYHO
OTHOCHUTENIBHO IIEHTPA TSHKECTH 3/1aHMUS.

B kadecTBe OrpakJarIMX CTCHOBBIX KOHCTPYKIMM KapKacHBIX 3/IaHUM
PEKOMEHyeTCsl MPUMEHSTh HaBECHBIC IMaHeNH. [I[puMeHeHne caMOHECYIINX CTeH
U3 KaMEHHOM KJIaJKH JOIMYCKAeTCs MPHU I1are KOJIOHH He 0ojiee 6 METPOB U BHICOTE
3IaHUS TIPU CEMCMUYHOCTH 7, 8 1 9 0allJIOB COOTBETCTBEHHO He Oosiee 18; 16 u 9
METPOB.

Kianka caMoHecylux CTE€H B KapKAaCHBIX 3[aHUSX HUMEET THMOKUE CBSI3HU C
KapKacoM, HE MPENATCTBYIOUIME TOPU3OHTAIBHBIM CMEIICHUSIM KapKaca BHOJIb
cteH. [lo Bcelt 1MHe CTEHBI B YPOBHE IUIUT MOKPBITHS U BEPXA OKOHHBIX MPOEMOB
YCTpauBarOT aHTUCEHUCMUYECKHE TI0sICa, COEAMHEHHBIE C KapKAaCcOM 3/1aHMS.

B xauecTBe Hecymux KOHCTPYKIMNA BBICOKUX 37aHui (0osiee 16 aTaxeit)
MpeyCMaTPUBAIOT KapKachl ¢ auadparMaMu, CBSA3SIMU WUJIH SIpaMU KECTKOCTH.

IIpu cTpoUTENHCTBE B CEMCMUYECKOM pailOHE HE JIOMMYCKAETCSl YCTPOHCTBO
JIECTHUYHBIX KJIETOK B BUJIC OTJEIBHO CTOSIIIUX COOPYKEHUH.

3.2. CucteMbl ceiicM0o3aINThI 31aHUI

CoBpeMeHHbIE TEXHOJIOTHH, pa3paboTaHHbBIC CMECIUATBLHO IS CEHCMUYECKOTO
CTPOUTEJIbCTBA, paccuUrTaHbl YMEHBIIUTh BO3/ICIICTBHUE aKTUBHOCTH
3eMJICTPSICEHHUS B JIBA, TPH, & B HEKOTOPBIX CIIy4yasx W B OOJIbIee KOJIMYECTBO Pas.
OHM  JUKTYIOT 3acTpOMIIMKAM  3aKJaJblBaTh  TOBBIIIEHHYIO  IPOYHOCTH
KOHCTPYKITUU JIJI OOBEKTOB BBICOKOM CTEIICHHM OTBETCTBEHHOCTH €IIIE Ha JTare
MIPOEKTUPOBAHMUSI.

Cy11ecTBYIOT OCHOBHBIC TMpPaBHJIa MTPOCKTUPOBAHUS KUJIBIX U OOIECTBEHHBIX
3aHUN 11 CTPOUTEIBCTBA B CECICMUYECKUX pAlOHAX.

IIpu pa3paboTke MPOESKTHON TOKYMEHTAIMU CIIEIYET:

~ MOPUMEHATh KOHCTPYKTHUBHBIE CXEMbI, MaTepHajbl U KOHCTPYKIIHH,
o0ecrieunBarOIIMe HAMMEHBIIINE 3HAUCHUS] CEHCMUYECKUX HArpy30K;

~ OpUHUMATh OOBEMHO-TIJIAHUPOBOYHBIE U KOHCTPYKTHUBHBIC pEIICHUS,
obecrieumBaIMe, KaKk  IPaBWIO, CHMMETPHYHOCTP M PETYIIPHOCTh
pacnpeeieHdss B IUIAHE M MO BBICOTE COOPYKEHMS €ro MaccChl, 3JIEMEHTOB
KECTKOCTHU M HArpy30K Ha MEePEKPHITHUS;

~ Ha3HAYaTh CEYEHUS BJIEMEHTOB KOHCTPYKLIHMM M UX COCIUHEHUS C Y4ETOM
pEe3yJbTAaTOB PACUETOB;

~ KOHCTPYHUPOBATh CTHIKOBBIE COCIMHEHUS, ONTIOPHBIE SJIEMEHTBI U y3JIbl TAKUM
o0pa3oM, 4ToObl OHM 0OecTieUnBaAId HAJEKHYIO Mepefady YCUIUNH U COBMECTHYIO
paboTy HECYIIUX KOHCTPYKIIMI BO BpeMsl 3eMJICTPSICCHHUS;

~ CO37aBaTh BO3MOXKHOCTb Pa3BUTUS B  OMNPEICICHHBIX  DJIEMEHTax
JTOMYCTUMBIX HEYNIPYTHUX JAedopMarinii;

~ TOpeaycMaTpuBaTh KOHCTPYKTHUBHBIE MEPONPUATHSA, OOECIICUUBAIOIINE
YCTOMYMBOCTh M T€OMETPUYECKYIO HEU3MEHSIEMOCTh KOHCTPYKIIUM TIPU Pa3BUTUU
B DJIEMEHTaX WIM COCAUHEHUSIX MEXKIY HHUMHU HEYNpPYrux
nedopmaruii, a TakKe UCKITFOYAIOIIIE BO3MOKHOCTD WX XPYIKOTO Pa3pyIICHUS;
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~ pacnoJiarath, 0 BO3MOKHOCTH, CTHIKH JIEMEHTOB BHE 30HbI MAKCUMAJIbHBIX
YCHUJIUH.

DT MeTOoAbl Ha3BaHbl MPAOUUUOHHBIMU W OHU TIONYUYUIIH IIHPOKOE
pacrpocTpaHeHHe BO MHOTHX CTpaHax MHpa, OJTHAKO JUIsl CHIDKCHHS 3aTpaT Ha
YCUJICHHWE W TIOBBIIICHUSA HAACKHOCTH BO3BOAUMBIX KOHCTPYKLIHMH TpeOYrOTCS
TEXHUUYECKHUE PEIICHUS CReUUATbHOU CeUCMO3aAuiUmbl 30aAHUIL, KOTOPbIE aKTUBHO
pazpabarsiBatorcs B Anonnn, CILIA, Hosoit 3emanauu, Poccun.

OOmas kmaccupuKaus CUCTEM CeHCMO3aIIUThI peACcTaBieHa Ha puc. 3.12.

Cuctembl CEACMO3aLLMTEI 30aHWIA N1 COOPYKEHWI
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Puc. 3.12. Knaccudukanus cuctemM ceicMo3alMThl 0 MPUHLUITY UX PaOO0ThI

[lo mpuHuny pa®OThl BCE CHUCTEMbl MOAPA3ACISAIOTCA HAa Tpu rpymmbl. K
IIEPBOM IPYIIIIE OTHOCATCS CUCTEMBI, UCIIOJIB3YIOIINE MPAOUYUOHHbIEe TTPUHLIUIIBI
ceficMO3aluThl — YBEIMYEHHE JKECTKOCTH (IPOYHOCTH) KOHCTPYKTHUBHBIX
JJIEMEHTOB 3a CYET YBEJIWYEHMS CEYCHUM WM HCIIOJIb30BAHUSA MAaTEpUAIIOB C
MTOBBILIEHHBIMU MPOYHOCTHBIMU XapPaKTEPUCTUKAMMU.

TpanuuuoHHBIE TPUHIUIBI  OOECIICYCHHS] CEUCMOCTOMKOCTH COOPYKEHUMN
MpelyCMaTpPUBAIOT MTOBBILICHUE HECyIein CIIOCOOHOCTH OCHOBHBIX
KOHCTPYKTHBHBIX 3JIEMEHTOB 3a CUET YBEJIWYECHUS HMX PAa3MEPOB U IMPOYHOCTH.
[IpumeHeHne TpagULMOHHBIX TMPUHIUIIOB NPUBOJUT K YBEIWYCHUIO CEUYCHUU
KOHCTPYKTHBHBIX 3JIEMEHTOB, UYTO B CBOK OYEPEAb NPUBOJIUT K YBEIUYCHUIO
KECTKOCTM M BECA COOPYKEHHMS. OTO BBI3BIBAET BO3PACTAHUE WHEPLUHUOHHOU
(ceficMuuecKOl) HArpy3Ku, W, CJI€AOBaTEIbHO, YTOOBI BOCHPHUHATH €€, ClIeIyeT
emeé pa3 MmepecMOTPETh pa3MEPbl CEUEHNN HECYIIMX KOHCTpyKIuu. [Ipouecc aror,
B KOHIIE KOHIIOB, MOXET M HE NPUBECTU K NOBBIIICHUIO CEUCMOCTOUKOCTH
COOPYKEHMUS.

Ko BTOpO#M rpyniie OTHOCATCA CHeuuanbHbvle CUCTEMbI, KOTOPBIE UCIOIB3YIOT
HOBBIC TIPUHIIAIIBI U TTOJXO/IbI, TAKKE 00ECIICUNBAIONINE CHIDKCHHE CEHCMUIECKUX

113



HArpy30K Ha 3/1aHus U COOpykeHusA. K TpeThel rpyIimne MOKHO OTHECTH CUCTEMBI,
UCIOJIB3YIOIIME KOMOWHAIMKA  TPAJUIUMOHHBIX U  CHEIUAIbHBIX  METOOB
CEHCMO3alIUThI, TO €CTb KOMOUHUPOBAHHBIE CUCTEMBI.

Cneyuanvnas ceiicmozawuma TIOAPA3ENACTCI HA AKMuUeHyo (AMEIOIIYIO
JIOTIOJTHUTENIbHBIA ~ MCTOYHHUK DHEpPruu, pabotaronuii B mOpoTuBodaze K
JECTaOMIIM3UPYIOIIEMY BO3JCHCTBUIO) U naccuenyto. OIHAKO peanu3anus
aKTUBHOW celcMo3aluThl TpeOyeT 3HAUUTENBHBIX 3aTpaT Ha YCTPOMCTBO H
AKCIUTyaTaluio. DTO UCKII0YAET BO3MOKHOCTh €€ MIMPOKOTr0 MPUMEHEHHS.

MeToabl TaCCUBHOM CEMCMO3AIUTBI NOAPA3ICIISIETCA HA CelcMOnozauienue u
CeluCMOU3ONAUUID.

B cucremax ceiicMoM30MAIMA OOSCIICYMBACTCS CHIIKEHHUE MEXaHUYCCKOM
SHEPTUH, MOJYYAEMOW KOHCTPYKIMEW OT OCHOBAHUSA, IMYTEM OTCTPOWKHA YacCTOT
KOJIeOAHUM COOPYKEHHUsI OT MpeoOJiaJarolnuX 4YacToT Bo3AehcTBHs. Paznuuaror
aoanmueénble U CMayUOHapHvle CUCEMbL CEUCMOUOIAYUU.

B ajmanTuBHBIX cUCTeMax JUHAMUYECKUE XAPAKTEPUCTUKU COOPYKEHUS
HEOOpaTUMO MEHSIOTCSI B TIPOIECCE 3EMIICTPSICEHUS, «IPUCTIOCAOIMBASCH» K
CEHCMUYECKOMY BO3JICMCTBUIO. B cTallMOHapHBIX CHUCTEMAaX JAUHAMUYECKUE
XapaKTEPUCTUKU COXPAHSIOTCS B IIPOLIECCE 3EMIIETPSICEHHUS.

Aoanmuenvle cucmemol MPOEKTUPYIOT  C BKJIFOUAIOLIIUMHUCS 151
BBIKJIFOUAIOLIUMUCS CBA3SIMU.

B cucremax c¢ swikmouaowumucs cea3saimMu  U3MEHEHHE JUHAMUYECKUX
XapaKTepUCTUK OOBEKTa MPOUCXOJUT 3a CYET pa3pylICHUs BBIKIIOYAIOIIUXCS
CBSI3€U MPU JTOCTUKEHUH HEKOTOPOTO MOPOTOBOT0 YPOBHS aMILIUTYA KOJIeOaHUH.
BrIkTI0UaOIMMUCS CBSI3SIMU MOTYT OBITh CIEIUAIbHBbIE PE3€PBHbBIC DJIIEMEHTHI U
OTAEJbHBIC HECYIINE KOHCTPYKIIHH.

B cucremax c¢ skmouarowumucs ceéazimu B CIAy4dasX BO3HUKHOBEHHS
3HAYUTEIIbHBIX IIEPEMENICHUM OCHOBHBIX HECYIIUX KOHCTPYKLHMU COOPYKEHUS
MPOMCXOAUT BKJIFOUEHUE CBS3€H, UTO NMPUBOJIUT K CYIIECTBEHHOMY H3MEHECHUIO
KECTKOCTU CHCTEMbl W YBEIUYEHUIO «MTHOBEHHOW» YaCTOThI COOCTBEHHBIX
KojieObanuii. B KkadecTBe BKIIIOYAIOMIMXCA CBS3€M MOTYT OBITH MCIOJIb30BAHbI

’KECTKHE YIOPBI, YIPYTHUEe CBSI3HM, )KECTKHUC MAHEIM W IMPOBUCAIOIINE PACTSHKKH
(puc. 3.13).
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Puc. 3.13. KoHCTpyKTHMBHasg cXeéMa OIOpBl C BKIIOYAIOUIUMHUCS CBSA3SIMHU
ECTKOCTHU U C BKIIFOYAIOIIUMHUCS MOJATIUBBIMH CIIOMCTBIMH OIIOPAMH:
1 — HIKHSIS 4acTh KOXKYyXa; 2 — BEpXHsA YacTh KOXKyXa; 3 — KIIMH; 4 — 3al10pHOE
KOJIbLIO; 5 — pe3MHOMETAIUIMYECKast onopa; 6 — CTabMIM3UPYIOIIHMA CTEepKEHb; 7 —
CTaOMIM3UPYIOLIUE KOJIBIIA.

CmayuonapHvlie cucmemvl CeUCMOU3ONAYUY TIOAPAACISIIOT HA CUCTEMBI
BHEIIHEW U BHYTPEHHEN CEVCMOU3O0JISILINN.

K cucmemam enewmneu ceiicmousonsayuyu OTHOCATCS 3alUTHBIE YCTPOMCTBA!
TpaHIIIeH, TPOCTPAHCTBEHHBIE (PYHIaMEHTHBIE TIAT(MOPMBI Ha CKOJB3SIIEM CJI0C
(puc. 3.14) u ap.

Puc. 3.14. IIpumepbl MHOTOCBSA3HBIX 3[aHUN 3aMKHYTOT'O THIA, OObETUHEHHBIX C
MIPOCTPAHCTBEHHOU (PyH1aMeHTHOH TIaThopMOit

K cucmemam enympenmneti ceticmousonayuu OTHOCAT CUCTEMBI C TIOJJBECHBIMU
(puc. 3.15) ¥ cO CKOMB3SANIUMU OMTOPaAMHU.
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Puc. 3.15. Ceiicmonzonupyroumii GyHAaMEHT C MOABECHBIMU OIIOpaMHU
1 — pocTBepk; 2 — onopa moJi KOJIOHHY; 3 — KOJIOHHA; 4 — TJIMTa 101 OIIOPOi;
5 — MpeHAIPSKEHHBIN JKeIe300€TOHHBIN TSK; 6 — BEpXHSIS IJIMTA KOJOAIA;
[ — ciol ecka

B cucmemax ceticmonocawenus, BKIIOYAOMUX AeMripepbl U TUHAMUYECKUE
racuTeNd, MeXaHW4decKas SHEPTrusl KOJICOIOIICHCS KOHCTPYKIIMH TIEPEXOJIUT B
JPyTye BUABl DHEPTHH, YTO NPHUBOAUT K JAeMII(PUPOBAHUIO KOJICOAHUH, WIIH
nepepacupeaesieTcs: OT 3alIUIaeMON KOHCTPYKIIUUA K TACUTEIO.

Hanbonee mpocThiM ciocoOOM YMEHBIIEHHUSI aMIUIMTYJ] KOJeOaHUs 3IaHHS
IIPU 3eMJIETPSICEHUSIX SBIISICTCS MCIIOJIB30BaHUE Gs3KUX Oemnghepos. PaccenBanue
SHEPTUU MPOUCXOAUT MPHU JBMXKEHUM TOPIIHS B BEPTUKAIBHOM U TOPU30HTAIHBHOM

HamnpaByieHusX (puc. 3.16).
@
v yd
| JPTQ\ K

FTp
<
T M M

Puc. 3.16. CucreMsl ¢ TMHAMUYECKUMU IaCUTEIIMU KOJICOaHUI:
a — MPYXUHHOTO THUMAa; O — MAITHUKOBOTO THUIIA; B — KOMOMHUPOBAHHOIO TUIIA;
1- ckonp3sias onopa; 2 — MpoOMEKyTOUHas Oropa

K cucremam ¢ »iaeMeHTaMH TIOBBIINICHHON IUIacTHYSCKOM nedopMammm
OTHOCATCS TaK HAa3bIBAGMBIC OHEP2ONo210mumenu, CIOCOOHBIE TOTJIOMAThH
DHEPTrUK0 CEUCMHYECKUX BO3JACHMCTBUM 3a CUET pa3BUTHUS B MaTepUalie
KOHCTPYKITUH HEYNPYTHX AehOpMaIIHii.
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Jlemmibepnl cyxoro TpeHUs MOTYT NMMPUMEHSATHCSI B CHCTEMaxX CEHCMOM3OJISITNH
B 3JIaHUSAX C MEPBBIM «TUOKUM)» 3TaXKOM, C BBICOKUM CBAlHBIM POCTBEPKOM U C
KMHEMaTH4eCKuMU (QyHIaMEHTaMU.

HauGoiee mmpoko MpUMEHSIOTCS CUCHEMbL C 2ACUMENAMU KOJ1eOaHUil.

Junamuueckue eacumenu Konebanuti OTHOCATCA K CHEIUATBHBIM YCTPOHUCTBAM,
NPUMEHSIEMBIM Il CHIDKCHHSI YPOBHS BHOpalMid 3aluiiaeMoll KOHCTPYKIUH.
[Ipu pabGote Tracurenss oSHEprus KoyJeOAHUN 3alIUIIAEMON  KOHCTPYKIIUH
MepeIaeTCsl TaCUTENI0, KOTOPBIM, Onarogaps 3ToOMy, KOJEOJIETCS ¢ MOBBIMICHHON
aMILTATYAOM.

[Io xapakTepy B3aMMOJEUCTBHUSI TACHUTENSI C 3alIUMIIAEMON KOHCTPYKUHUEU
pa3INyaloT yoapHvle U OUHAMUYecKue TaCuTeN KojaeOaHui.

Jlunamuueckuii cacumens B IPOCTEUIIIEM UCTIOTHEHUH MPEJICTABIISIET COOOM
Maccy Ha MpYy>KUHE, C TOMOIIBI0 KOTOPOI OH KPENMUTCA K OOBEKTY 3alUTHI.

[Ipy>KWHHBIN TaCUTENb COCTOUT U3 MAaCCUBHOTO 0JI0Ka, KOTOPHIM OMHUpaeTcs Ha
NEPEKPhITUE 37aHUST Yepe3 CKOJB3SIIHUE Onopbl (MJIACTUHBI C  HU3KUM
kod(ddureHToM TpeHus). M cTanbHbIX MPYKUH, pa3MEIIaeMbIX MEXKIy OJOKOM U
HECYIIUMH KOHCTPYKIMSMU COOPYKEeHHs WiH yropamu. TpeGyemoe 3aTyxaHue B
racuTesie 00eCleunBaeTCs 3a CUET CHJI CYXOTO TPEHHS B CKOJB3AIIUX OIOpaXx,
BO3HUKAKOLIMX ITPU OTHOCUTEIBHBIX ITIEPEMELIEHUSIX MACChl TACUTES.

JIOCTOMHCTBOM CHCTEM TACCHUBHOTO TaIlleHUS KOJeOaHUM SIBISETCS BbICOKas
HAJIE)KHOCTh, TOCTOSIHHAsE TOTOBHOCTh K paboTe, MPOCTOTa KOHCTPYKIUU U
JKCIUTyaTallli, OTCYyTCTBUE SHEPro3arpar.

Takum 00pa3oM, TJIAaBHOW II€JbI0O CHCTEM CEUCMO3alIUThl 3JaHUM U
COOPY>KEHUM TOKHBI OBITH PEIIECHUS IO CHUYKEHHUIO CEMCMUYECKOTO BO3EHCTBUS
Ha CHUCTEeMY «3/laHhe+(yHIaMeHT», a 3aTeM 0 U30JIMPOBaHUIO (AeMiipupoBaHue,
nepepacnpeesieHue M T.1M.) OTACJIbHBIX YacTel 37aHusl OT MEepeaaBIIUXCS Ha
CUCTEMY CEUCMUYECKUX BO3AECHUCTBUM.

[Ipu ceiicMOM30NIAIIMKM OMOPHBIE YACTU 3IaHUM MOTYT JBUTATHCS, KOJIEOISICH
OTHOCHUTEJIHFHO TPYHTA CO CBOEHM CHMIKEHHOUN aMIUTUTYION, a CIEKTP COOCTBEHHBIX
KoJieOaHWM 37aHUsT MOXKET OBITh BBIBEJACH Jalleko 3a Tpeaesibl OOBIYHO
BCTPEYAIOIIUXCS CIIEKTPOB 3€MIIETPSICEHU M.

Cucrema cencMOM3ONSIIIMM HauOoJiee TEepPCIEeKTUBHA M, OIMpPaBIbIBas CBOE
Ha3BaHUE, HM30JIMPYET 3JaHUE OT KoJieOaHWW TpyHTa 3a CUET HCIOJIb30BAHUS
31aHMEM WHEpPLMHU TOKOosi. B 3TOM ciyyae TpyHT OCHOBaHUS TOJA 3/IaHUEM
KOJICOJIETCSl C HAUMEHBIIIEH 3aBUCUMOCTBIO OT MACChl 3/1aHUS 3a CUET YCTPAHEHUS
JKECTKOM CBSI3U 3JaHHUSI C OCHOBAaHMEM ITYTEM 3aMEHbI €€ Ha BEChbMa IOJATIMBYIO
CBSI3b, IEPEMAIOLIYI0 3/IAHUI0 TE€M MEHBIIYI0 CWIY OT ABHXKEHHUS TPYHTA, YEM
OoJiee MoJaTIMBa CBSI3h TPYHTA CO 3/IaHUEM.

B yacTHOCTH, /U1 M30JALMU 3aHUSI OT TOPU3OHTAILHBIX KOJeOaHUM IpyHTa,
OHO MOYET CTaBUThCS HAa TOPU3OHTAIBHO CKOJIB3SNIUE MO (PYHIaMEHTHOM TIIUTE
OTIOPHI WJTH TIOSICA, FUTH KaTKH C MajIbiM KoddduinenToM tpenus (puc. 3.17).
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Puc. 3.17. I/ICHOJIB3OBaHI/Ie CEMCMOM3OJISIIINY B o6meCTBeHH0M 3IaHUH
B Kanmndopuuu (CILA)

HoBast cucmema ceiicmouszonayuu c ucnonvzosanuem mezagpepmor Obuia
MpUMEHEHbl Mpu nocTpoiike PectuBanbHOl OamHm Hakanocumbl B 1. Ocaka
(Amonus) B 2012 r. (puc. 3.18).

(A =

SRnEEEEN

OcpUcHbIe NoMelleHUA
S

YpOBeHb
CeMCMOM3ONALMM

@A

Meracpepma

11a M ol 2 N o}l LAY Y¥poBeHb
= offd M I CEeMCMOM3ONALIUM

NI EEINENNEE

MerakonoHHa

KuHOKOHLepHbIX 3an

Puc. 3 18 ®dectuBanpHas O6amas Hakanocuma B Ocake

Bricota 3manus 200 wmetpoB (39 oraxkei). B HmkHeW uactu 3mgaHUS
pacnosoXeH KHHOKOHLEPTHBIH 3a1 Ha 2700 mecT, a B BepXHel — 0(UCHI.

O0e yacTu 31aHUs U30JUPOBAHBI APYT OT Apyra B IByX MecTax — B 45 meTpax
HaJ| 3eMJICii Ha YpPOBHE MEPEKPBITUS HaJ CUISYUMU MECTaMU KMHOKOHIIEPTHOTO
3ana, ¥ B 54 MeTpax HaJl 3eMJieil Ha ypPOBHE MOKPBITUS CLIEHBI.

CranpHble MeTadepMbl TTOIIEPKUBAIOT IIEHTPAIBHBIC KOJIOHHBI BEpXHEH YacTH
31aHUs ¢ ODUCHBIM TOMENIEHUSIMH U (POPMUPYIOT KPBIITY KOHIIEPTHOTO 3aia (puc.
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3.19, a). DTu meradepmbl OKPYKEHBI IECHTOYHOU (hepMOii, KOTOpasi OObEAUHSIET
METraKOJIOHHBI BHEIIHEro nepuMmerpa 3faHus. /luaroHaiabHble yacTh MeradepMbl
COEIMHSIIOTCS C METAaKOJIOHHAMH HIDKE YPOBHS JICHTOUHOM (pepMbl, a OHa mepeaeT
Harpy3ky oT 128 kojgoHH oduCHOW dYacTH 3JaHus Ha 16 MeErakoJIOHH,
OKPY>KaIOIUX KUHOKOHILIEPTHBIM 3aJ1 TaKMM 00pa3oM, YTO KaxJash MErakoJIOHHA
npuHUMaeT Ha cebst Harpy3ky B 60000 kH.

JuaronanbHble yacTu MeradepMbl B CEUCHUU SBIISIIOTCS MapajieiorpaMmmMamMu

pasmepom 1200x850 mummumeTtpos (puc. 3.19,0).
KonoHHb! 0(pUCHBbIX

@ noMeLeHNi
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| _ N\
MerakonoHHbI VHNl
W ‘: ‘: |
NwnaroHanb K \\\\\ \)", ™ i
meracpepmbl 13

Puc. 3.19. Cucrema celicMOU3OJISIUMU C UCTIOJIB30BaHUEM MeTradepMbl:
a — YCTPONCTBO CUCTEMBI; O - TMaroHaJIbHbIE YaCTH Mera(epMbl

Yto05I KOMIICHCUPOBATL  OI'POMHYIO  HArpy3Ky Ha  KOJIOHHBI, OBLIO
YCTAaHOBJICHO [1Ba Ha60pa COCANMHCHHBIX Jpyr C ApPpyrom CeﬁCMOI/I3OHpr}OHIHX
YCTPOMCTB U3 MHOTOCIIOWHOM pe3UHBI B OCHOBAHUH KaXKJ0M KOJIOHHBI (puc. 3.20).

Puc. 3.20. CeiicMon3onupyronme yCTporucTBa U3 MPOCBUHIIOBAHHOW PE3UHBI HA
STAKE CEUCMHUYECKOUN N3OJIAILIUNA

B maxTtax nu¢ToB, IpOXoIdIUuX Yepe3 CeHCMUUYECKH M30JIMPOBAHHBIE ITAXHU,
ObUTM yCTaHOBJIEHbI THOKWE Hampapisitome. OHHM  KOJEOJIOTCS BMECTE C
MEXaHU3MOM cericmomzosiii.  CeHCMUYECKH  M30JIMPOBAHHBIE — ATaXHU
000pyIOBaHbl ~ CTOMOpaMH, HE TO3BOJISIONIMMUA MM  PAacKauuMBaThCs IPHU
BO3JEHUCTBUU CUJIBHOTO BETPA.

119



VY1auyHbIM NPUMEPOM CEUCMHYECKOrOo CTpoutesbcTBa B CouM  sABISIETCS
Poccuiickuil MeXayHapoAHbI ONMMIMUCKUN yHUBepcuteT (puc. 3.21). 3panue
YHUBEpPCUTETa TIOCTPOEHO Ha PE3WHOBO-METANIMYECKUX aMOPTU3aLMOHHBIX
oropax, 3ajiaua KOTOPbIX M30JIMPOBATh KapKac COOpYyx eHus oT ¢hyHAaMeHTa, TeM
CaMbIM CMsTYaTh BCE€ BHYTPEHHHE TMOABUKKA B CJIydae CEHCMUYECKOTO
KoJieOaHusl. A OCTaTOYHbIE Kau€HUs, C KOTOPBIMH HE CHPABWIUCH OIOPbI-
aMOpTU3aTOPhI, Toracat aedopMalMOHHBIE HIBBI, OJarogaps KOTOPHIM 3JaHHE
MOKET PACKa4yMBaThCA, HO MPU 3TOM HE OYIyT MOBPEKIATHCS COCEICTBYIOITUE
JPYT C IPYTOM CETMEHTHI COOPYKEHHS, COOPAaHHOTO B €TUHBIN KOMILICKC.

T

Puc. 3.21. Poccniicknii MEXAYHAPOIHBIN OJMMITUNACKUI
yHUBEpCUTET B T. Coun

3.3. CelicMOCTONKOCTh BHYTPEHHUX HHKEHEPHBIX CHCTEM 3IaHUI
B mocnennee Bpemsi y 9KCHEPTOB BhI3bIBAET OECIIOKOHMCTBO 0€30MacHOCTb
CTPOSIIIIUXCS BBICOTHBIX 3/1aHuil. Uem BhIlIe 37aHKE, TEM OOJBIIYIO aMILTUTYY
KoJieOaHUM OHO pa3BHBaeT. BakHo, 4TOOBI HE TOJIPKO KOHCTPYKIIUU TaKUX 3TaHUN
BBIJICPKAJIH 3eMJICTPSCEHUE, HO U UH)KECHEPHBIE CUCTEMBI.

CoBpeMeHHOE 3/TaHHiE MPEICTABISIET COO0M KOMIUIEKC CIOKHBIX MHKEHEPHBIX
cucteM. BojocHaO)keHUe, OTOIUIEHHE, XOJOJOCHAOXKEHHE — BO BCEX OTHX
cucTeMax UMeeTcsi OOJbIION 00BEM BOJIBI, MPU MX MOBPEKIECHUM HAa HAYaIbHOU
CTaJUU 3EMJICTPACEHUSI MOKET 3HAYUTEIBHO OCJIOKHUTHCS dBaKyallus JIOJIeH U3
3nanus. Takke BaxkHa pabOTOCIIOCOOHOCTh CUCTEMBI MOKapOTylIeHus. M3BecTHO,
YTO 3HAYMUTENBHBIN yIiepO BO BpeMsl 3eMJICTPSCEHHUI BBI3BIBAIOT BO3HUKAIOIINE
BITOCJICICTBUH TOKapbl. [[pU4rHBI X BO3HUKHOBEHHS — OOPBIB 3JIEKTPOIPOBOIKU
B 3/IaHUSIX BO BPEMs TOJTYKOB, MaJICHUE HATPEBATEIbHBIX MPUOOPOB, TUIUT U T.II.

[Ipu mpoexkTHpoBaHUM CETEH M COOPYKCHHI BOJOCHAOKEHHUS ISl PaiOHOB C
ceiicMuuHOCTBIO 7 — 9 OamioB cleayeT MNpeaycMaTpuBaTh CIeHUaTbHbIE
MeponpuaTust (YyCTPOWCTBO YCTAaHOBOK aBapUHHBIX HACOCOB, DJJIEKTPUUYECKHUX
YCTAaHOBOK U T.MI.) MO OOECHEYCHHIO TMOJa4d BOJBI JIJISi TYIICHHS IM0XapOB,
KOTOpbIE MOTYT BO3HUKHYTh MpU 3€MIIETPSACEHUH, OecrepeOOorHyI0 Mojady
MUTHEBOM BOJIBI, @ TAKKE M0/1a4y BOJIbI HA HEOTJIOKHBIE HYKJIbI TPOU3BO/ICTBA.

[ToskapHble THIIPaHTHI, @ TAaK)Ke KOJOJLBI C 3aJBMKKAMH Ha TPyOONmpoBoJax
CJIelyeT pacroiarath Tak, YTOObl BEpOSATHOCTh MX 3aBaja B clilydyae OOpYyIICHHS
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OKpYXKaloIUX 3AaHUM W COOpY)XeHHH Oblla HauMmeHblied. J[lias a3Toro
PEKOMEHAYETCSl TIOYKApHbIE TUJIPAHTBHI U KOJIOAIBI C 3aJBHKKAMHU PaCIoiaraTth C
TOPLIOB 3JaHUM.
Oobwue npaguna

[Ipn ceificMUUeCKUX TOJMYKAaX Ha TPYOOINPOBOAHYIO CETh BO3JECHCTBYIOT
Harpy3Kku, 3HAUUTEIHHO MPEBOCXOSIINE €€ COOCTBEHHBIN BEC, MOCKOIBKY K HEMY
J00aBJISIOTCS BEC TPAHCIOPTUPYEMOM KHUIAKOCTH W BEC TEIUIOM3OJIMPYIOMHNX U
3AIUTHBIX ~ MaTepHAIOB. JTO  TpeOyeT  yBEJIWYEHHS KECTKOCTH  BCEW
TpyOONIPOBOAHOW CTPYKTYpPhl ¥ OpTaHU3AlUHM HAJS)KHOTO COMPOTHUBIICHUS
BO3JCUCTBHUIO MeEperpy3ok. [IpMm NpOeKTUpPOBAaHMM WHKEHEPHBIX CETEW U
COOpPYKEHUH TakkKe CJEeAyeT PYKOBOJCTBOBAaThCSA OCHOBHBIM  IpaBUJIaM
MPOCKTUPOBAHUS JKWJIBIX M OOIIECTBEHHBIX 3JaHUM JJIi CTPOUTEIILCTBA B
CEHCMHMYECKUX pallOHaX.

Ocobennocmu npokIaOKu mpyoonpoeooos 6 celicMoOnAcHbIX palloHaAx

Crnenyromue OCOOEHHOCTH TMPOKJIAAKKA TPYyOOINPOBOIOB B CEHCMOOIMACHBIX
palioHaxX JIOJDKHBI TPEMSITCTBOBaThH WX JepopManid W paspylieHUIO Mpu
CEHCMHMYECKUX Harpy3Kax:

- xEcTKas 3ajenKa TpyOonmpoBoJia B KIaJaKe CTeH W (PyHJIaMEHTax 3[IaHUi U
COOpY>KeHUW He pomyckaercs. OTBepcTus Il MPOIycKa TPyO udepe3 CTEHBI U
byHIaMEHTBI JOJKHBI UMETh pa3Mephbl, 00€CIIeUnBarONINe B KIaJAKe 3a30p TPYObI
He MeHee 0,2 wmerpa. 3a30p [TOKEH 3alOJHATHCS SJIACTUYHBIM BOJO- H
Tra30HENPOHUIIAEMBIM ~ MaTEpPHAJIOM, YIPYIHE CBOMCTBA KOTOPHIX HUMEIOT
JIOJITOBEYHOCTD, COMTOCTABUMYIO C PACYETHBIM BPEMEHEM IKCILTyaTallul OOHEKTa;

— TpU pacyeTHOM cercMUYHOCTH 9 0a/ioB B MecTax BBOJa B 3/laHHUE TPYyO
BOJIONIPOBOJIHBIX ~ CHUCTEM  YCTpauBaloT  JeQOpMaIlMOHHBIN  KOMIIEHCATOP,
MO3BOJIIONIMNA HEUTpaau30BaTh KOJICOAHUS W BO3MOXKHBIC OCAIKU 3JaHUS U
TpyOOIIPOBOIOB,;

- HE [JIOMYyCKAaeTCs TMepeceueHre KaHAIM3alMOHHBIMU TpyOOIpOBOJaMU
KOHCTPYKIUH 1ehOpMaIlMOHHBIX IIIBOB 3/IaHHI;

~ CTBIKOBBIE COCAMHEHHUS pacTpyOHbIX TpyO M TpyO, COENMHSIEMBIX Ha
MypTax, MPOKIAAbIBAEMBIX B palOHAX C CEHCMUYHOCTHIO 8—9 0aiioB, HOJHKHBI
o0OecrieynBaTh KOMIICHCAIIMIO BO3MOXXHBIX MPOCAAOK, JUISI YEro CleayeT
MPUMEHHUTH PE3UHOBBIC YIUIOTHUTENbHBIE KOJIbIIA;

- B MeCTax IIOBOpPOTa CTOSIKA U3 BEPTUKAJIBHOTO B TOPU30HTAILHOE
MOJIOKEHHE CIIEIYEeT MpeaycMaTpuBaTh OCTOHHBIC YIIOPHI;

— MpU MPOEKTUPOBAHUU CHCTEM BOJIOCHAOXEHUS 3/1aHHM, pa3MeEIlaeMbIX B
pailioHax ¢ ceCMUYHOCTBIO 8—9 6aIOB, Al KOTOPHIX MPEKPAILEHUE MTOAa4U BOJbI
MOXET BbI3BAaTh aBApUU WM 3HAUYUTENIbHBIC MaTepHalbHbIE YOBITKH, CJEIyeT
npeaycMaTpuBaTh JIBa BBOJIa C MCIOJb30BAHUEM JIBYX HE3aBHCHUMBIX UCTOYHUKOB
BOJIOCHAOKEHHS;

- BHYTpPH 3JaHUHl B MeCTax TiepeceueHus ae(OopMaIMOHHBIX IIIBOB Ha
TpyOOTIIPOBOaX CleAyeT MPeayCMaTPUBATh YCTAHOBKY KOMIICHCATOPOB;

- Ha BBOJAaxX Mepela HU3MEpPUTEIbHBIMH YCTPONCTBAMHU, a TakKe€ B MECTax
OpUCOEANHEHUs  TpyOOmpoBOJOB K HacocaM M 0OakaM  HE0OX0IHMMO
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MpeaycCMaTpuBaTh THOKHE COEAMHEHHS, TOMYCKAIONIUE YTJIOBBIE W TPOJOJIbHBIE
nepeMeIIeHHs] KOHIIOB TPYyOOIpOBOIOB;

~ TpU  BBINOJIHEHUH CBApOYHBIX pabOT 1O OCYIIECTBICHUIO CTBHIKOB
COCIMHEHUI CTaJIbHBIX TPYO cieayeT oOecredyrBaTh PaBHONPOYHOCTh CBAPHOTO
COoeMHEHUsI C¢ TeloM TpyObl. He momyckaercs NpUMEHATh PYYHYIO Ta30BYIO
cBapky. CBapHble COEIUHEHUsI TPYyOOIPOBOJIOB, MPOKIAAbIBAEMbIX B pallOHaX C
CEHCMUYHOCTBIO 9 0aiioB, CilienyeT YCUIIMBATh HAKJIAIHBIMU My(TaMu Ha CBApKE;

~ BHYTPCHHSS Pa3BOJAKA BOJOIPOBOIHBIX KOMMYHHKAIIUH JODKHA OBITH
HAJISKHO MTPUKPEIUICHA K HECYIITUM KOHCTPYKITUSIM;

~ CTOSIKM TpPYOOIIPOBOJHBIX CHCTEM JOJDKHBI TPOKIAILIBATHCS B MECTax,
HAaMEHEE VYSI3BUMBIX TIPH 3EMJICTPSCCHMH (BHYTPEHHHE CTCHBI, CTCHBI
JICCTHUYHBIX KJIETOK, CAHTEXHUYECKHUE OJIOKH U T.II.).

Onopbul 014 KpenjieHus mpyoonpoeoooe

MaructpanbHble TPyOONpPOBOABI BHYTPU 3AaHHUS OOBIYHO MPOKIIAIBIBAIOT
napajwieIbHO JAPYr K JpPYry C TEpHeHIUKYJISIPHBIMH TIEPECEUCHUSIMU U
OTBETBJICHUSIMH. Pa6orocrocobHOCTH TpyOOIpoBOIa obecrieunBaeTcs
CIIOCOOHOCTBIO MPOTHUBOCTOSITH Pa3pylIeHUI0 (KOJUIANCy) KOMMYHHUKAIIMOHHBIX
CeTel, rapaHTHUpPOBATh MUHUMAJIHHOE KOJUYECTBO BO3MOXKHBIX TOBPEKICHUH,
JIOKAJIU3yEMBbIX B KaXXJJOM CETEBOM KOHTYpe U BO3MOXXHOCTHIO 0€30I1acCHOI0
MIPUCYTCTBUS JIIOJIEH U MCIOJIB30BAHMS TTOMEIICHUH U ceTel 00BhEKTa MO MPSIMOMY
Ha3HAYCHUIO.

CrolikocTh K pa3pylleHHI0 OOyCJOBIIEHa, TMpexAe Bcero, oOuiei
CIIOCOOHOCTBIO TPYOONPOBOJHONW CETH THUOKO (DJIACTUYHO) pearupoBaTh Ha
CMEIICHUE CTPOUTEITHLHON KOHCTPYKIIMU. MUHUMAIbHOE KOJUYECTBO BO3MOKHBIX
MOBPSKICHUNH O00CCTICUNBACTCS COMPOTHBICHUEM KaXIOTO JJEMEHTa CEeTH
celicMuyeckoMy BozzeicTBUI0. ClenoBaTenbHO, OMOphl TPYOONpOBOAA OJIKHBI
KOMITCHCUPOBATh CMEIIEHUSI CTPOUTEIBHBIX KOHCTPYKIIUWA TPHU 3€MIICTPSICEHUH,
9TOOBI B Tpy0ax HE BO3HUKIM MEXaHUYECKHE HAMPSDKEHUsS, BEAYIIME K HX
nedhopMaIviy ¥ pa3pylieHHIo.

Ha puc. 3.22 npencrasieH BUA OMOPBI TPYOOIIPOBOIa C KOMIIEHCAIIMOHHBIMU
cajla3kaMM M HaIpaBJISIIONIUM XOMYTOM. JTa OIOpa IMO3BOJIAET TPYyOOIPOBOIY
JIBYXMEpPHOE TIEPEMEICHNUE ISl KOMIIEHCAIIMM BO3HUKAIONIUX J1e(POopMaImOHHBIX
Harpy3oK.
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Puc. 3.22. Onopa tpy6ornpoBojia ¢ KOMIIEHCAIIMOHHBIMU Cajla3KaMHu U
HaIPAaBJISIIOIIM XOMYTOM

st Toro 49ToOBI OOecreyuTh TPEXMEpPHOE IepeMelieHrue TPyOOolpoBoaa,
MOKHO HCTOJh30BaTh MOJBECKY TPYyOOIPOBOJOB, MOKa3aHHYIO Ha puc. 3.23.
[TonBecka obGecmeunBaeT CcBOOOAY TEepeMelieHUs] TPyObI, JErKOCTb MOHTaXKa
TEIUTOM30JISIIIMOHHOTO TOKPBITUS, HO TpeOyeT OOMNBIIOro 4YHcia pPaclopOYHBIX
AHTHUCEMCMUYECKUX KperieHnil. Kpome Toro, mims MOHTaxka TakOM MOJBECKHU
MOHAO0UTCSl YCTAaHOBKA CIIEHUATBHBIX OMOPHBIX JECOB ISl BPEMEHHOM YKIIAJAKU
TpyOOIPOBOIHOM KOHCOJIH.

Puc. 3.23. Tlogsecka TpyO01IpoBo10B, 00eCIIeunBaOIIasi BO3MOXXHOCTb UX
TPEXMEPHOTO MEPEMELIECHUA

B macrosmee Bpems cnenmanbHO Ui Snmonmm  Obl1 pa3paboTaH
AHTHUCEMCMUYECKUNA  DJIEMEHT Ul  WHXEHEPHBIX  CETEW,  IO3BOJSIOLIUU
KOMIIEHCUPOBATh HAMNPSHKEHUS, BOSHUKAIOUIME B CHCTEME IMPU 3EMIETPSICEHUSIX
Oonee 9 OauioB TpH TEpPECEYCHUH TPYOONpoBOAOM AehOPMAIIMOHHBIX IITBOB B
3nanuu. [logoOHas aHTUCeHcMHMYecKas CUCTeMa, MpejAcTaBieHHas Ha puc. 3.24,
COCTOUT M3 THMOKOro ydacTka TpyOOIpOBOJIa U €ro KpeIieHUs K OTpa)Jaarolium
KOHCTPYKITUSIM.
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Puc. 3.24. AaTHCcelicMuYecKas CUCTEMA JUIsl MHKEHEPHBIX CETEN

3.4. Kpynneiue ceicCMOCTOKHE 3IaHUSI MUPa

CelicMoonacHbIe 30HbI B MUPE CYIIECTBYIOT Ha TEPPUTOPUH MHOTUX CTPAH U
KOHTUHEHTOB. CaMbIM aKTHUBHBIM PETMOHOM Ha 3eMJje, C 3TOM TOYKHM 3pEHUS,
ABJISIETCA TaK Ha3bIBAEMOE «TUXOOKEAHCKOE OTHEHHOE KOJIbL0». OHO 3aMbIKaeT Mo
nepumeTpy Tuxuil okean c mnpuOpexHbiMu pailoHamu CeepHoid u FOxHOI
Awmepukun, Anonuun, Kurtas m Poccum. [l CHUKEHHS PUCKOB ISl JKUATEJEH
CEHCMUYECKUX PAaOHOB HEOOXOIMMO ObUIO pa3padoTaTh HOBbIE U IP(HEKTUBHBIC
CHOCOOBI TOBBIIICHHUSI CEUCMOCTOMKOCTH 3[aHUl M COOPYKEHHM, MOBBICUTH
KAaueCTBO MPOEKTUPOBAHUS OOBEKTOB B TAaKMX 30HAX C YYETOM JECUCTBYIOIIMX
HOPMAaTHBOB.

biiarozapst HOBBIM TEXHOJIOTHSIM M HOBBIM METOJAM TECTUPOBAHHUSI, B MUPE
MOCTPOCH PAJl  KPYIMHEHIIMX CEMCMOCTOMKHX COOPYKEHHUH, 00eCreunBaronIuX
0€30MacHOCTb JIFOJIeH BO BpeMs 3eMJIETPSICEHUI U UCIOJIb3YIOLIUX apXUTEKTYPHbIE
AJIEMEHTHI, KOTOPBIE TAK)KE 3alUILAIOT B CIydae KaTacTpodbl.

byposxc-Xanugha ([yoaii, OA3)

«bypmx-Xanuda» — OamrHs BbeicoTOM 828 MeTpoB, U3 Kotopbix 180 meTpoB
MPUXOAUTCS Ha IIMWIb, CTPOWJIACH WMHKEHEpPAMH TakUM 00pa3oM, 4TOObI OHa
MOTJIa MPOTUBOCTOSATH 3€MIIETPSACEHUSIM HAMHOTO OOJBIIEH CHIIbI, YeM MOKHO
ObLIO OBl 0KUATh B PETHOHE.
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«bypmx-Xanuda» (I[y6, OAD)

ottt
Puc. 3.25.

[TpoekT HeOockpéba ObUT pa3pabOTaH aMEPUKAHCKAM apXUTEKTYPHBIM
oropo Skidmore, Owings and Merrill. HWmxenepsr u3 Uukaro cosnanu
CHEIHMAJIbHYI0 OIOPHYIO CTPYKTYpPY, MMyl (opMy TpEXJIydeBOM 3BE3bI,
KOTOpast CIIUPAJIbHO YXOJIUT B BEPX.

B ocHoBe OantHu n€XUT 1p0 KECTKOCTU B BUJIE IIECTUKOHEUYHOMN CepieuHUKa,
OT KOTOpOro B (popMe JIEMECTKOB pacxoAsTcs TpH Mpoiéra 3naHus. LlentpanbHoe
AOpO 37aHMsl 00ECIeYMBAeT €ro TOPU30HTAJbHYIO YCTOMYMBOCTh M WIPAET
IJIABHYIO OCEBYIO poiib. OT sipa B KOHEL KaXKJ0ro MNPOJiETa-JENecTKa OTXOIAT
MOHOJIMTHBIE AHaparmMbl, KOTOpble OOPa3ylOT IEHTpPaIbHbIE KOPHUIOPBI. OTH
OETOHHBIE CTEHbl UTPAIOT POJb CBI3YIOLIEH MAayTUHBI, KOTOpas MNPUIAET BCel
KOHCTPYKIIMM YCTOMYMBOCTHh NPHU BETPOBBIX M celicMuyeckux Harpyskax. Ilo
NEePUMETPY 3JIaHUS PACIOJIOKEHBl KOJIOHHBI, JOMOJHSIOIMINE MOHOJIHMTHBIN
aHcamOJIb.

CtpouTenbCcTBO 3AaHUs ObLUTO TOPYUYEHO FOKHOKOPEHWCKOW KOMIIAHUU Samsung

Engineering and Construction. Hecyriue KOHCTPYKIIUH TOYTH BCEX COBPEMEHHBIX
HEOOCKpeOOB BO3BOJISATCS u3 xKene300eToHa u 3aKaHIMBAIOTCS
MeTaokoHCTpyKumsimu, «bypmk  Xamuda» He wuckmodenue. Ilocnenusis
3aXBaTka OCTOHUPOBAHUS JIOXOJUT JO BBICOTHI 584 MeTpa, OCTajlbHAs 4YacTh
3l1aHMSI BBIMIOJIHEHA M3 CTPYKTYPHOTO CTaJdbHOTO IINWIS C JHaroHaJIbHOU
CUCTEMOM CKOO.

dyHaamMeHT spa Hebockpeda COCTOUT U3 CIUIONTHOM TIJIUTHI TOJIIUHON B 3,7
metpa. Ilpu ero mpomssoacTe ObLI0 3anuTo 12500 M® camoyruoTHsIOIIErocs
oetona C50. Ot pyHmameHTa sijpa B CTOPOHY KaXJ0T0 JIeTIeCTKA-MPOJIETa 3aHus
OTXOJIIT MOHOJIUTHBIE pOCTBEpKHU. Bcero HeOockpéO momnepxkuBaer 194 cBau
nuamerpoMm 1,5 metpa m qiumHOW (B cpegHeMm) 43 Merpa, HW3TOTOBJICHHBIE M3
CaMOYIUIOTHSIOILIETOCS OcToHa C60. B OTINYHEC OT HBIO-
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HOpKCcKUX HEOOCKpEOOB, hyHaaMmeHT «bypmk-Xanuda» He 3aKperyi€éH B CKaJbHOM
TpYHTE.
U S Bank Tower (Jloc-Anoscenec, Kanugpoprusn, CIIIA)

US Bank Tower, sBisfsICh CaMbIM BBICOKMM 3JIaHUEM B CEUCMHYECKHU
aKTMBHOM aMEpUKaHCKOM MmiTtare, umeeT BbicoTy 310 merpoB (puc. 3.26).
[Tnomans coopyxkenus coctapisieT 1300 Thicsy KBaJIpaTHBIX METPOB O(PUCHBIX
noMenieHnil. 3aaHve, 1O 3aJyMKe CTpOMUTENEeH, JIOJDKHO — BBIIEPKUBATH
3eMJICTPSICEHUE MarHuTymou 8,3, KOTopas, Kak CUHTAIOT y4€HbIC, CHIIbHEE, YeM
MOXKET CITYIUTHCSI B 3TOM PETHOHE.

Caoeii popMmoit HeOOCKpeO 00513aH COYETAHUIO JBYX T'€OMETPHUCCKUX (PUTyD,
MPSAMOYTOJIbHUKA U KPyTa, COSTUHSIONNUXCS IPYT C APYTOM BCEMHU BO3MOKHBIMHU

crocobamMu — JUIIb TOCHEIHUE MATh JTaXKEW OallHu MNPEeCTaBISIIOT COO0O0M
MPOCTYIO OKPY>KHOCTb.
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Puc. 3.26. US Bank Tower (Jloc-Anmkenec, Kanmudopaus)

Hecymass KOHCTpyKIIMST COCTOMT U3 JBOWHOIO Kapkaca, 0Opa30BaHHOTO
IEHTPAJIbHBIM  CTEp)KHEM,  COJEp)KaluM  JBaAlnarh  jaBa  Judra, 18
MIPOTHUBOIIOKAPHBIE JICCTHUIIBI M TeXHUYECKOe o0opyaoBanue. CTep:KeHb OOTSIHYT
AMACTHYHON «000J0ukoi». OH moriomaer OONBINYI0O YacTh BEPTUKAIBHBIX W
TOPU30HTAIBHBIX HArpy3ok. biaromapst Takod KOHCTPYKIMH, KOJOHHBI, WIYIIHE
[0 BHEUIHEMY MEPUMETPY 3JaHHUs, HECYT MEHBIIE HArpy30K, YTO IMO3BOJIUIO HUX
caenarb 00Jiee TOHKUMHU U TTOJIBIMA BHYTPH.

Ot 53-ro 3Taxka U BbIIIE TOPU3OHTAIIBHBIC HATPY3KH, CO3/1aBAEMbIE JIaBJICHUEM
BETpa W 3EMJICTPACEHUSIMHU, TMOTJIOMIAIOTCS JBYMS pPACIOpKaMH, Kaxkaas U3
KOTOPBIX JOCTUTAET BBICOTHI OJTHOTO ITAXkA.

[lanee ueHTpasibHass CTPYKTypa MPOJOJKAETCA KapKacoM, YKPEIUIEHHBIM B
JIBYX HampaBlICHUsIX. BepxHsAs cekuus 34aHudA, TI€ OTCYTCTBYIOT HArpy3KH,
BBIIIOJIHEHA B BHUJIE CTEKISHHOW KOpPOHBI, oOcBemaeMon 1o HoyaM. Pacan

IIOJITHOCTBIO O6JII/II_[OBaH JICTKUMH I'PAHUTHBIMU ITaHCIIAMH, IICPCMCIKAIOITUMUCT
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C pslIaMH OKOH, Ka)KJJ0€ IIMPUHOMU B 6,5 MeTpa.
Yokohama Landmark Tower

("bawnsa-opuenmup'’, Hoxozama, AAnonusn)
bamus Yokohama Landmark Tower, umeroree Beicoty 298 MeTpOB, COCTOHT
U3 4YeThlpeX OONBIIMX YTIIOBBIX KOHTPPOPCOB 00pa3yrolux MapaijiesIeuIe],
MOCTENIEHHO CY>KMBAIOLIUMNCA K BEpIIMHE, TEM CaMbIM IMOJYEPKUBAs HE3aHATOE
MPOCTPAHCTBO B LIEHTPE W YIJIOBYIO IJIAHUPOBKY KOHCTpyKumu. Kapkac OanrHu
dbopMHpYyETCS OTPOMHBIMH CTaJLHBIMU TIOJBIMH BHYTPHU OajKaMH M YETHIPHMS
CTaJIbHBIMH MUJIOHO00pa3HbIMU PEOPaMU, 3aMOJHEHHBIMU OeToHOM (puc. 3.27).

Puc. 3.27. Yokohama Landmark Tower ("BaH_IHH-Opl/IeHTI/Ip",I/IOKOFaMa,
Anonus)

CoopyxeHHre codeTaeT B ce0Oe IEeblii KOMIUIEKC CEHCMOCTOMKHX Mep. Bceé
3/IaHAE HAXOJUTCS HAa POJTMKOBBIX KOHCTPYKIIHUSX, KOTOPBIC TO3BOJISTFOT 3EMJIE TIOT
3MaHMEeM KoJiebaThCsi, HE 3aTparuBas MpU ATOM coopyxkenue. Kpome Ttoro, B
3MIaHUHM YCTAHOBJICHBI JBA MHEPIIMOHHBIX jAemIidepa, KOTOPHIE KOJEOIIOTCS C
PE30HAHCHOM YaCTOTOM COOPYXEHHUS C ITOMOIIBIK) CIENUAIBHOTO MPYKUHHOTO
MexaHusMa. Jlaxke eciu 3TH MpeOCTOPOKHOCTH HE CpabOTArOT, TO CHITPAET POJIb
TOT (DaKTOp, YTO 3/IaHUE COOPYIKEHO M3 THOKUX MaTEepUaIOB, KOTOPhIE THYTHCS BO
BpEMsI 3eMJIETPSACEHUS, HO HE PYIIATCS.

Tauoria 101 (Tauori, Taiieans)
Bricota co mmunem Hebockpéba Taibeit 101 gocturaer 509,2 merpa (puc.
3.28). Taitboit 101 momnepxkuBaercst 380 OETOHHBIMU OINOpPAMH, Kaxaas U3
KOTOpPBIX BOUTA B 3eMiTt0 Ha 80 METpOB.
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Puc. 3.28. Taii6oit 101 (Tait60ii, TaiiBaHb)

Heb6ockpeby Taii6oit 101 moHamoOMIOCh HECKONBKO KPYIHBIX WHKEHEPHBIX
YXULIPEHUH, YTOOBI BBIACPKUBATH YacTble 3eMJeTpsiceHus: U Tai(yHsl. Pemenue
npunio B Bujae 730-TOHHOTO CTajdbHOIO MIapa, KOTOPBIA BUCUT BHYTPU HEro
Mexay 92-m u 88-M 3Ta)kaMy, Kak TMIaHTCKUAN MAasTHUK, TPOTHUBOJEHCTBYIOIINN
moObIM ToKauuBaHusM (puc. 3.29). M3BecTHBI Kak HACTPOCHHBINA Jemiidep
MAacChl, II1ap JIEKUT BHYTPH CTPOIIbI, U3TOTOBJICHHON U3 CTAJIbHBIX TPOCOB, 1 UMEET
CBOM aMOpTU3aToOpbl. [[Ba Apyrux 6-TOHHBIX TacUTENsl KOJEOAHUN PACIIONOKEHbI
Ha BEPIIWHE MU U TPU3BaHbI TACUTh KOJICOAHNS BEpXHEU YacTH 3/IaHUsI.

91 atax (390,6 m)

89 srax (382,22 m) %

88 arax

87 atax

S ——
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Puc. 3.29. Pacnonoxxenue cranpHOro mapa B Hebockp&oe Taii6sii 101

Mescoynapoonwiit azponopm um. Caouxu I'éxuen (Sabiha Gékgen),
(Cmamoyn, Typuusn)

[Tnomans noctpoiiku MexxayHapoaHoro aspornopra umeHun Cabuxu ['ékueH B
Cram0Oye cocrasisieT 6onee 185 Teicau M2 (puc. 3.30).

CoopykeHue He OnmupaeTcsi HEMOCPEACTBEHHO HA IMOYBY, a MOJEP>KUBACTCS
300 u30mupOBaHHBIMH (GPUKIITOHHO-MASITHUKOBBIMU OTIOPaMH, KOTOPBIE BO BpEMsI
CEHCMHUYECKHX TONYKOB MOTYT COBEpIIaTh HeOOdbIIMEe KoieOaHUs B
TOPU3OHTAILHOM TIIOCKOCTH. [IpH 3TOM KOIeOIeTCsT BCS KOHCTPYKITUS KaK eauHas
CTPYKTYpa, IpeIoTBpalias pa3pyieHue OTACIbHBIX 3JIEMEHTOB. TakuMm o0Opa3om,
MOTJIONIACTCS SHEPTHsI, BRICBOOOK1aeMast TOTYKaAMHU.

OOBIYHO  3EMIICTPSICEHUS ~ 3aCTABIISIOT  3JaHHWS  COBEPIIATh  PE3KHE
ropu3oHTajgbHble "pbIBKU". ONOpBl MOMNPOCTY 3aMEISIIOT 3Ty aKTUBHOCTb. B
Cly4ae HOBOT'O TE€pPMHHAJIa OH JOJKEH BBIJIEPXKATH JIUIIb OJHY MATHUACCATYIO OT
TOTO KOJIMYECTBA SHEPTHH, KOTOPOE BO3/IEHCTBOBAIIO ObI O€3 3alUTHI.

Puc. 3.30. MexayHapoausiid asporopt um. Cadbuxu ['ekuen (Sabiha Gokgen),
(Crambym, Typrus)
Heobockpéo Tpancamepuka (Transamerica Pyramid), (Can-@panyucko,
Kanughoprusa, CIIIA)

HeGockpéd Tpancamepuka umeeT BhICOTY 260 METpPOB U MPENCTABISAET COOOM
YETHIPEXCTOPOHHIOIO MUPAMHY C ABYMsI, TAK HAa3bIBAEMBIMH, «KPBUTBIMI» C JBYX
ctopoH (puc. 3.31). dacam nupamuasl OTAEHaH KBapleM, 4YTO MPUIAET
Tpancamepuke OEITOCHEKHBIN OTTEHOK.

Campiii  Bbicokuii HeOockpe6 Can-OpaHiucko 00s3aH  MOYTH  MATH
JECATHIICTUSIMU CBOETO CYIIIECTBOBAHUS MAaCCHBHOW CTPYKTYPHOU TEXHOJIOTHH,
KOTOPAst O3BOJISIET MY POTHBOCTOSATH YIPO3€ 3EMIICTPSICEHHSL.
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Puc.3.31. T;HcaMepa (Transamerica Pyramid), (Can-®paHiucko,
Kanudophuus)

Ero nupamunanpHas CTpyKTypa paclojoKe€Ha Ha KOHCTPYKLHMH U3 CTaId H
OeToHa — cCHOeUUMANbHOM  YKpeIsI€HHOW  minaTdopme, MpeaHa3HAYCHHON
nepeMenaTbCsi OJJHOBPEMEHHO € 3€MJIETPSICEHUEM, B TO BpPEMSI KaK apMaTypHbIE
CTEP)KHU COEIUHSIOT 3[JaHUE B YETHIPEX MECTAaX Ha KaxzaoM 3taxe. Kpome Toro,
CUCTEMA TPEYTOJIbHBIX CBSI30K MOJJEPKUBAET OCHOBY 3JaHUS YyTh BBIIIE IEPBOTO
sraka. Takume Meprl nomorim 48-3TaxkHoMy 37aHuio Transamerica Pyramid
BBIJIEP/KAaTh TOYKH MAarHuTyoil 7,1. 3eMieTpsiceHue MPOMU30LII0 HENOJAIEKY B
ropax Canrta-Kpy3 B 1989 romy. 3naHue kayanoch TOT/a HA BEPXHHUX 3TaXax U3
CTOPOHBI B CTOPOHY, OTKJIOHUBIIMCH 1MOYTH Ha 30 CaHTHMETPOB B Te€UEeHUE OoJee
OJTHOW MMHYTBI, OJJHAKO HUKAKHUX IMOBPEKICHUN HE MOJIyUHIIO.

Bawina Maiiop (Torre Mayor), (Mexuxo, Mexcuka)
S7-3TaxkHbIi HEOOCKPeO B MexXuKOo BBICOTOM B 225 MeTpoB ObLI MOCTPOEH,
yTOOBI BBIJICPKUBATH PEAKHE, HO MOIIHBIE 3eMiIeTpsiceHrs MarHuTyou 9,0 (puc.

3.32).
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Puc. 3.32. bamus Matiiop (Torre Mayor), (Mexuko, Mekcuka)

HebockpéO BO3BEAEH C MCHOJIB30BAHMEM TEXHOJIOTHH, pa3pabOTaHHBIX B
CIIIA s 3alMTHI PAKETHBIX IIAXT OT AIEPHOM aTaKH.

[lepBas JMHMS 3aIIUTHI COOPYKEHHSI — €ro (PyHAAMEHT, KOTOPbIA MOKOUTCS
Ha 0ETOHHOM MOAYIIKE TOJIIUHON 10 3 METPOB.

OCHOBY KOHCTPYKIIMH OalllHU COCTaBJISIET CTAJIbHOM KapKac ¢ KOJIOHHAaMU 110
nepuMeTpy M poMOOBUAHBIMU (epMaMH, 3aKpEIUIEHHBIMU uepe3 NposE€Thl Ha
LEHTPAJIBHOM CTEPKHE.

Ot ocHoBaHus 10 30-0ro 3Ta’ka KOJOHHBI «OJEThI» B OETOH JJisl MOBBIIIECHUS
UX MPOYHOCTH, a BBILIIE OHM COCTOSIT TOJIBKO M3 JIETKOM M OoJjiee «IoJaTIMBON»
CTaJu.

['TaBHOE HOBIIECTBO 3aKJIIOYAETCS B HCIIOJIB30BAHUM [UISl YMEHBUICHUS
aMIUTATYAbl KojeOaHui 3manus 98 ceiicMuyeckux jaemndepoB, KOTOphIE
HAIIOMUHAIOT TUTAHTCKUE aMOPTU3AaTOPhI, BCTPOCHHBIE B CTAJIbHOE KPETJICHHUE.

Koumponwvnwie éonpocot

I. Ha xakme KaTeropum JEJISITCA TPYHTbI C  TOYKM  3pEHUA
CEMCMOYCTOMYNBOCTH?

2. Kakumu MepompusTUsiMU OOECIIEUHBACTCS CEMCMOCTOMKOCTh 3/IaHUN U
COOPYKEHUI?

3. B kakux ciaydasx 3/1aHus pa3AeisiioTCd aHTUCEMCMUYECKUMU [IBAMHU?

4. Kakue aHTHCEICMUYECKUE MEPOIPUSITUS MPEyCMAaTPUBAIOTCS B 3IAHUSX C
HECYIIMMH CTEHAMMU?
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5. Kak oOecneunBaeTcs MPOCTPAHCTBEHHAs KECTKOCTh 3/JaHHUS HA YpPOBHE
COOPHBIX MEPEKPHITUI U MOKPHITHIA MPU BOCIPUITHN CEHCMUYECKUX HArpy30K?

6. Kakue KOHCTPYKTHUBHBIE PEUICHUS NEPEKPBITUS PEKOMEHAYIOTCA IpU
CTPOUTEJICTBE 37aHUM B CEICMUYECKHUX pailloHaX?

7. Kak ycunuBaroTcsi >KECTKHE Y3JIbl JKENEe300€TOHHBIX KapKacoB IIpH
CTPOUTEIIBbCTBE 3JaHUM B CEICMUUECKUX pailloHaX?

8. Ilepeuncnaure OCHOBHBIE MPUHIUIIBI PACCTAHOBKU AuadparM U sjaep
AKECTKOCTH B 00bEME 3/1aHUSI IPU CTPOUTEIHCTBE B CEUCMUYECKUX palioHaX?

9. B uém oTauMuMe TPAAUIMOHHBIX METOAOB CEMCMO3AIUTHl 3JaHUA OT
CIIEHUAIIbHBIX ?

10. B uém pa3Huna Mexay ceiCMONOralieHuEM M CECMOU3O0IISLIMEN 30aHIiT?

11. B 4éMm cocToAT OCOOEHHOCTH pabOThl YCTPOWCTB aJanTUBHOU
CENCMOU30IISIUN ?

12. Kakne cucteMbl CEHCMOU30JISILIUN OTHOCSITCSL K BHEIIHUM?

13. Kakumu crioco6amMu MOKHO OOECHEYHTh CEMCMOCTOMKOCTh MH)KEHEPHBIX
CUCTEM 3J1aHUI?

14. KakoBbI 0COOEHHOCTH MPOKIIAJIKK TPYOOIIPOBOJIOB B 3/IaHUSIX, BO3BOIUMBIX
B CEMICMOOMACHBIX palioHax?
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HPAKTUYECKUWE 3AHATHUA

3ansarue 1. KOHCTPYKTUBHBIE PEIIEHUA NEPEKPBITUIA U
MOKPBITUM IT'PAKJIAHCKHNX 3JJAHUI. PA3PABOTKA
MOHTA’KHBIX IIJTAHOB

Iaan

1. KoHCcTpyKUMH TmepeKpbITHH TIPAaKIAHCKUX 34aHMH. MOHTaKHbIE
IUIAHBI NIEPEeKPBITUI.

2. KoHcTpyKTHBHBIC pemieHusi TOKpPbITHI. MOHTa)KHbIe IJIAHbI
MOKPBITHH.

KuroueBble ci1oBa: Hecylas CTEHa, KapKac, KOJIOHHA, pUIelb, IUIATA
MIEPEKPBITUSA, CTPOINMIIA, MaydpajaT, KOHEK, IPOTrOH, JEXKEHb, COBMEIICHHOE
MTOKPBITUI, KPOBJIA

Teker
IIp1.1. KoHcTpyKUMHU NEPEKPBITHI IPAKIAHCKUX 3AaHUH. MOHTAaKHbIE
IVIAHBI IEPEeKPbITHI

ITo koHcmpyKmueHomy peuwieHuio pa3iuvaoT IePEKPHITHSL:

- Oanounvle, TAC  OCHOBHBIM HECYIIUM 3JCMCHTOM SIBISIOTCS OaJIKH C
yJIO’)KEHHBIMHU Ha HUX HACTUJIAMHU WJIM HAKaTaMu;

- NAuUmHble, COCTOSIIIUE W3 HECYIIUX IUINT, YJIO)KCHHBIX HAa CTEHBI MU
purens;

- Oe3banounvle, MPEACTABIAIOMINE COOON IUIUTY, CBSI3aHHYIO C KOJIOHHOU
Hecymen kanutenbto (puc. [pl. 1).

- i -
Puc. IIpl. 1. Buasl nepekppITHii 10 KOHCTPYKTUBHOMY PEIIEHUIO:
a — 0anoyHoOe; O — IIIUTHOE; B — 0€30aJI0YHOE

Ilo mexnonozuu u32omoenenus TEPEKPHITUI MOTYT OBITb COOpHLIMU W
mornonumuwvimu (puc. [Ip1.2).
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Puc. IIpl.2. Bunbl nepekpbITUii 110 TEXHOJIOTUU U3TOTOBJICHUS:
a — cOopHOE; O- MOHOJIUTHOE

Banounble nepekpbITHSI

bamounbpie TEpeKphITHS COOUPAIOT W3 HECYIIMX OAJOK W 3aIOTHCHHUS MEXKITY

HAMH — HakaTa. bajku MOTYT BBIMOJTHATHCS U3 IepEBa, Kene300eToHa, MeTallIa.
Ilepekpvimus no oepesaHHbIM OanKam

[lepexpoiTrsi IO IEPEBSIHHBIM OalKaM YCTPaWBaIOT TOJBKO B MajO3TaKHOM
CTPOMTENIBCTBE, B paloHax, TIJe JeC SABIACTCS MECTHBIM CTPOUTEIbHBIM
MarepuasioM.  [lokapHble HOpPMBI  3amlpelIalOT MPUMEHSATH  JICPEBSHHBIC
MEPEKPBITUSI B IOMAX, BBICOTOM 00JIee IBYX dTaeH.

[TpumenstoT OamovHBIC MEPEKPBITHUS MO JIEPEBIHHBIM OalKaM IMPU MpojeTax
He Ooisiee 4,5 metpoB. lllar Ganok B OGaimounom mepekpbiTuu cocrtaBisier 600 —
1000 mummumetpos (puc. [Ipl. 3).
[epeBsiHHbIe 6anku

=

600 n
800 | 800 | 800" soo'ld>

81000 1030 100( 1000 1000 1000

Puc.IIpl. 3. PacctaHoBKa JepeBSIHHBIX 0aIOK MEPEKPHITHS:
a — Ha CTpoHIUIoNaaAKe; 0 — B IJIaHE

KoHcTpyKIns mepekphITUsl COCTOUT U3 OepessanHblx banok BeicoToi 160; 180;

200; 220 mM u TonmumHoM 80 — 100 MUIIMMETPOB, yKIaabiBaeMbix uepe3 60, 80
unu 100 cantumeTpoB, Hakama v 3acvinku (puc. IIpl.4).
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Yucteid non

Naru (war 500-800) - 60...80
3acbinka (3sykouszonaums) - 50...100
OdouwaTteIl HakaT -20
NMoalMBKa U3 AOCOK -15...20
LUTyKaTypKa -20

—
. =

AT 5 O P R Y (S e A o L O 155 00 P i) VA i) W e R

S . — p— Ynpyraa
N CN P npoknagka
o —
2

YepenHon ﬁpycox\ ‘ 600 - 1000 ‘ OepeBAaHHana H6anka

Puc. Ilp1.4. KoHcTpyKUHsT MEXAYITa)KHOTO NEPEKPHITHUS
0 JICPEBSHHBIM Oajikam

[IpocTpaHCcTBO Mexay OalkaMuy 3allOJIHSIOT HAaKaTOM U3 JEPEBSHHBIX IIUTOB,
VKJIAJbIBAEMBIX 1O uepenHbiM Opyckam ceueHuem 40x40 wumum  40x50
MUJUTUMETPOB, IPUIITUTHIX 3aMOJIUIIO C HUXKHEH miockocThio Oanku. [lo Hakaty, B
3aBUCHUMOCTH OT Ha3HA4YCHUs TMEPEKPBITHS, YKIAIbIBAIOT TEIUIO- WU
3BYKOU3OJIAIMOHHBIE cioU. K HUKHEW TOBEPXHOCTH MEXKAYITAKHBIX U
YyepJlayHbIX TMEPEKPHITUN 10 JEPEeBSHHBIM OalikaM MpPUOMBAIOT CJOM CyXou
HITYKaTYpPKHU.

JlepeBsiHHbIE ~ TIEPEKPBITUS ~ OTHOCSATCA K  AKYCTHYECKHM  CIOUCTHIM
KOHCTpyKIusiM. Jlia oOecrieueHrss 3BYKOM3OJIAIIMM Ha HAKaTe€ pacrlojiararor
3BYKOM3OJISLIMOHHBIN CJI0I MO BOJOU3OISUHUOHHON CTSKKE. CTSyKKa BBITIOJIHSIETCS
U3 PYJOHHBIX MaTe€pUajoB WM MO CMa3Ke TIIMHSIHO-TIECYAHHBIM pacTBOpoM. Jlis
3BYKOHM3OJISAIMHN UCIIOJIB3YIOT MUHEPATIOBATHBIE TUIMTHI WU Apyrue 3hPpeKTUBHbIC
JIETKHUE MOPUCTHIE MaTepUAIbI.

JomaTteie MOJBI B JEPEBSIHHBIX TMEPEKPBHITUSAX BBIMOJHSIOT [0 Jaram,
YJIO)KEHHBIM Ha OajKku MO YNpyruM npokiiaakam. s BEHTUISIUU MOIMNOILHOTO
MPOCTPAHCTBA, IO yTrjaM MOMEIICHUSI YCTPauBaIOT BEHTWISIMOHHBIE PEIICTKHU.
[ToTONKK OMITYKATypHUBAIOTCS WU TTOAMIMBAIOTCS JTUCTAMU CYXOM IITYKaTypKH.

Jlo yxmanku KoHIbl 6anok mamuHoit 750 ... 800 MUIUTUMETPOB, ONMUPAIOIITHECS
Ha CTEHbl (KaMEHHBIE), CO BCEX CTOPOH AHTUCENTUPYIOT mactoi. Mx MoXHO
MOKPBITh CMOJION UM OUTYMOM U OOEPHYTH IBYMSI CIIOSIMH TOJISI WIH pyOepoua.

B oramimBaeMbIXx KaMEeHHBIX 3AaHUAX KOHIBI Oamok 3 (puc. IIpl.5)
MEPEKPBITUI YKJIaAbIBalOT B cTeHy | Ha rayOuny 180 ... 200 MUIIEMETPOB H
3aJIeTBIBAIOT HArIyXO PAacTBOPOM 2, TIpUYeM TOper OajoK JOJIKEH OTCTOATHh OT
cTteHbl Ha paccrosHuu 30 muummmeTrpoB. Koniel Oanmok 3ape3aroT Ha "yc" (co
CKOCOM).

[Ipu yknaapIBaHUM I€PEBSHHBIX 0AJIOK U3 CHIPON JPEBECUHBI HA HAPYKHBIE
KAMEHHbIE CTEHbl TOJIIMHOW 65 caHTUMETpOB U Oosiee rHe3a il 0aloK He
3a/1€JIBIBAIOT, & OCTABJISAIOT OTKPBITHIMH.
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180-200

/80200

V@
Puc. Ilpl.5. Yknanka (onupanue) 60agoK Ha CTEHBI:

a — Ha HAPY>KHYIO CTeHY MPH TIyXO0 3a/1eKe; O — Ha HApY>KHYIO CTEHY MpHU
OTKPBITOH 3aJIeNIKe; B — HA BHYTPEHHIOIO HECYIIYIO CTEHY BIPHUTHIK; T — HA
BHYTPEHHIOIO HECYIIYIO CTEHY Bpa30ekKy; | — HapykHas cTeHa (KaMeHHas);

2 — cyou pactBopa, 3 — 6ainka; 4 — rBo3au; S — aHKep (HaKIJIaKa MeTaJuTHIecKas );
6 — 1Ba c11051 TOJISL HA MACTHKE; 7 — BHYTPEHHSIS HECYIasi CTeHa, 8 — CJIOH ToJisl Ha
MacTHKe

I[I1uTHBIE NEpeKPHITHSA

HauGonbiiee  pacmpocTpaHeHwe B TPaXITAHCKOM  CTPOUTEIHCTBE
NOJIYUUIIN naummusle  nepekpvimusi. (OCHOBHBIMH — HECYIIUMHU  3JE€MEHTaMHU
IJTUTHBIX TICPEKPBITUN SBIISIOTCS Pa3IMYHBIC BHUJIBI JKEJIC300€TOHHBIX TMaHEICH-
HACTUJIOB, U3TOTOBIIIEMBIX M3 OeToHa. [MUTHI MepeKphITHS OBIBAIOT CHIOUIHOZO
ceuenust, peopucmoie u nycmomuuwle (puc. Ilp1.6).

Ilnummnosie nepekpvimus ¢ 30aHUAX C HECYWUMU CHIEHAMU

B 3maHusx ¢ HECYIIIUMU CTEHAMH B 3aBUCHMOCTH OT KOHCTPYKTUBHOMN CXEMBI
OTMPAHUS PUMEHSFOTCS CJICTYIONTUE TUIIBI TTUTHBIX TIEPEKPBITHI:

1) U3 ITUHOMEPHBIX IUTUT, OMMUPAIOIINXCS HA TPOAOTIbHBIE HECYIIHE CTCHBI;

2) W3 IJTUT, ONMPAOLIUXCS Ha MOMEePEUHbIe HECYIINE CTEHBI,

3) U3 IJIUT, ONMUPAIOIINXCS MO TPEM WIM YEThIPEM CTOPOHAM Ha HECYIIHe
CTCHBI.
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Puc. [1p1.6. Pa3HOBUIHOCTH IIUT NEPEKPBITHIA:
a — CIUIOIIHOTO CeueHust; O — peOpHCThIE; B - MyCTOTHBIC

MunumanbHas ri1yOrHa 3a€JIKU TUIMT B KUPIUYHBIX cTeHax cocTtasisier 120
MUJUJIUMETPOB, B KPYHMHOOJIOUHBIX U MaHENbHBIX — 100 MUIITUMETPOB € KaXKI0H
CTOpPOHBI.

Haubonbiiee pacmnpocTpaHeHWe MOJIYYWIM IUIMTHBIE TEPEKPBITHS U3
MHOTOITYCTOTHBIX MPEIBAPUTENILHO HAIPSDKEHHBIX KENNe300€TOHHBIX MIUT. Mx
IPUMEHSIOT A1 NPOAETOB OT 2,4 10 12 MeTpoB. [IIUTHI BBITYCKAIOT MIMPUHON OT
0,6 mo 2,4 metpa u tomuuHou 220 mwuiumetrpoB (puc. IIpl.7,a). Ilpu anune
IUIMTBI, COOTBETCTBYIOLIEM mponéry 12 metpos, TommmHa €€ cocrasisier 300
MUJUTUMETPOB.

[Ipn ycTpOWCTBE IUINTHBIX HEPEKPHITUM B 3JaHUSIX C KUPIUYHBIMH
CTEHAMHU IUIUTHI OMUPAIOTCS HAa CTEHbl OOBIYHO TOJIBKO MO JBYM (KOPOTKHM)

cTopoHaM (Oanounas cxema) (puc. I1pl.7,0).
w

000000

53 |159|126  [185)185 | @

®)

Puc. [Ip1.7. MoHTax IJIMTHOTO MPEKPHITHUS:
a — KpyIJIONMYCTOTHAs TJINTa; O — yCTAHOBKA TUIMTHI
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[TmuThl, onuparomyecs no 6aIo0yHOM cxeMe, AOKHBI UMETh ITTOHOYHYIO
MOBEPXHOCTh IO  TPOJOJILHBIM  OOKOBBIM  TpaHsIM.  3aMOHOJUYHMBAHUE
MEJIKO3EpHUCHIM OETOHOM 00pa30BaBIIErOCS MPOJIOJIBHOTO IIBa O0ECreYyruBaeT
COBMECTHYIO palOTy IUIMT Ha CIBUT B BEPTUKAJIBHOM U TOPU30HTAIHLHOM
HaIpaBJIECHUU U BocpuaTHe nepepesbiBatomux cui (puc. [Ipl.8).

MpoaonbHbIN CTbIK XenesobeToHHasa nnuTta
nnuT

. ’Kene3o6eTOHHbIN MOHOMMUTHbIN
nosic

Puc. IIp1.8. YcTpoiicTBO MIIMTHOTO NEPEKPHITUS

[lmuTel  TEpeKpBITUA  TOCJE€  BBIBEPKH  3aKpEIUIIOT  aHKepaMu,
3aKJ1a/IbIBAEMBIMU B KJIAJIKy WJIM MMPUBAPUBAEMBIMU K 3aKJIAIHBIM JETANISIM OJIOKOB
(mpu  KpYMHOOJIOYHBIX CTEHAaX), CMEXKHbIE TUIUTHI CKPEIUIAIOT aHKepamu 3a
MoOHTaxkHbIe TieTiu (puc. [Ip1.9).

Puc. IIp1.9. AnkepoBka IIuT nepekpuITUii: 1 — Hapy>KHAsi KUPIIUYHAS CTEHA; 2
— CTaJIbHOW aHKEp, 33J1€IbIBAEMbIN B CTEHY; 3 — HAKJIA/IKa, CBA3bIBAIONIAS TIIUTHI
MEPEKPHITUS; 4 — IEMEHTHO-TIECYaHbIM pacTBOpP; 5 — aHKEPOBKA IUIUT Ha
BHYTPEHHEH CTeHe; 6 — HapyKHBII CTEHOBOM OJIOK; 7 — aHKEPOBKA K HAPY>KHOM
CTEHE U3 KPYIHBIX OJIOKOB
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Ecnu npu yknaake MiIuT B MEPEKPHITUA OCTAETCS 3a30p MEHBIIUN IIMPUHBI
IUTUTBI, TO 3TOT YYacTOK MPOEKTUPYIOT MOHOAumHuIM. [IpudeM MOHOIUTHBIN
Y4acTOK pacrojaraloT He y CTeHbl, a MEXIy IUIUTaMHu, 4TO OO0JIeTYaeT ero

ycrporicTBo (puc. [1pl.10).
3anuBaeTcs
@ 1-1 6eToHHas cmecb

CTeHa

pafoBas NauTa

‘:/ MOHOJNIUTHbIW Y4acToOK

onany6bka : \

Puc. IIp1.10. YcTpoicTBO IIIMTHOTO MEPEKPHITHS B 31aHUU
C HECYIIIMMHU CTEHAMU: a — TUIaH MEePEKPHITHS; O — yCTPOMCTBO
MOHOJIUTHOTO y4acTKa

B 3pmaHusAx ¢ HeCyllMMHM CT€HAMHM MNPUMEHSIIOT TaKXKE CHIOUIHble
becnycmomuvie naHenu, W3TOTOBISIEMbIE W3 TSDKEIOrO U JIETKOro, OeToHa
(kepaM3UTOOETOHA, NITAKOOETOHA), a TAK)XKE U3 STUCUCTHIX OETOHOB (MEHOOETOHA,
razo0eToHa). Ix u3rotaBianBarT pa3MeEpPOM Ha KOMHATY C OMUPAHUEM 10 KOHTYPY
(puc. IIpl.11). Ilanenu wumeror mmmnHy 3,6 - 7,2 merpoB (¢ marom 300
MUJUTUMETPOB), Upuny 2,4 - 4,2 metpa (¢ marom 600 MUITUMETPOB) U TOJIIIUHY
80 - 100 wmwmmmumerpoB (mpu anuHe He Oonee 4,2 wmetpoB) u  140-160
MUJUTUMETPOB (Tipu anuHe 4,2 - 6,6 meTpa). OnuparoTcss Takue MaHeId Ha CTEHbI
Ha 100 - 120 MUJIITUMETPOB.

o A

Puc. [Ipl.11. KpynHonaHeabHbINA 10M C HONEPEYHBIMU HECYIIITUMHU CTCHAMU:
1 — Hapy>XHbI€ NTaHEeNH; 2 — CAHUTAPHO-TEXHUYECKUE KaOUHBI;
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3 —neperopoaku; 4 — HeCylIle BHYTPEHHUE CTEHBI; 5 — MaHen NepeKpPhITUii; 6
— BHYTPEHHSIS IPO/I0JIbHASI CTE€HA; 7 — LIOKOJIbHBIE TIAHENH,
8 — 6;10Kku (hyHIAMEHTOB

Inumnvie nepekpvimus 6 KapKaACHvIX 30aAHUAX

B kapkacHbIX 37aHUSX IS YCTPOMCTBA NEPEKPBHITUNA MPEUMYIIECTBEHHO
HCIIOJIB3YIOT JKEJI€300€TOHHHBIE MHOTOITYCTOTHBIE IITUTHI, pa3paOOTaHHBIE IIO
cepur 1.041.1 - 2. IInuTel mepeKpbITUA M TOKPBHITUA UMEIOT TONMMHY 220
MWITUMETPOB. JnmnmHa muT coctaBisier 2650; 5650; 6850 u 8650 MuminmeTpoB
JUIsl YCTaHOBKH B mpoJietax pam 3,0; 6,0; 7,2 u 9 MeTpOB COOTBETCTBEHHO.

B cepuu 1.041.1 — 2 pa3paOoTaHbl CIAEAYIONIUE THUIIBI KETE€300€TOHHBIX TUTUT
IIEPEKPBITUNA U MIOKPBITHN:

- psaidogas mupuHor 1190 u 1490 munnumerpos (puc. [Ipl.12);

@ =1 I~ —

e - I 9650: 56R0: 60505 El :
e | 2650; 5650; 6850; 8650 | | 22

[ e 6850; 8650 fasl

1190
1490

- 190; 1430 1 11

Puc. IIpl.12. PsgoBas muta

- cea3esas (uTa — pacnopka) mupuHon 1490 mumumerpos (puc. [Ipl.13);

1490
o 1

-—

Puc. Ipl.13. CBszeBas muta

- npucmennas mpuHon 940 munmumetpos (puc. [Ipl.14);

2650; 5650;

1 11
6850; 8650 =

Tﬂ HE"
2650; 5650; 6350; 8650 |

|t

Puc. IIp1.14. [Ipucrennas niaura
- peopucmas caumexnuyeckas mapuaon 1490 mummumerpos (puc. [Ipl.15).
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Puc. Ip1.16. PeOpucras canTexHuyeckas rinTa
MoHTaX NEpEeKpbITUS HAYUHAIOT C YCTAHOBKM HAa MECTO M KpEIUICHUS Ha
CBapKe CBA3EBBIX MaHENEH. 3aTeM MOHTUPYIOTCS OCTABIIMECS AHEIHN NEePEKPBITUI
(puc. [Ip1.17).

Puc. IIp1.17. MoHTax naneneu nepeKpuITHiL:
a — YyCTaHOBKA CBS3€BOM MAaHENN; O — yCTAaHOBKA PsIOBOM MAHEIH

@parMeHThl MOHTAXHBIX IUIAHOB NEPEKPHITUN KapKacHBIX 3JaHUN  MpHU
CTPOUTENBCTBE B CEMCMHYECKUX pailoHax mpeacTtaBieHbl Ha puc. 1Ipl.18. Ilpu
9TOM CJEAyeT UMETh B BUJY, UTO B TOM Clly4yae, KOrja puresis yCTaHAaBIMBAIOTCS
TOJIBKO B OJTHOM W3 HAMpPAaBJICHUH, 00513aT€ILHO MOHTHPYIOT OOBSI30YHBIC PUTEITN
(IpsIMOYTOJILHOTO CEYEHUSI) IO KOHTYPY J1ePOpMaITMOHHOTO OTCEKA.
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Puc. IIp1.18. ®parMeHTHl yCTpOUCTBA IIUTHOTO MEPEKPHITUS

[Ipu  cTpouTenbCTBE

MIPUMEHSIIOT:

- pebpucmoie npeosapumenbHo HANPs’CeHHble NAUMbl ITUHON 9 MEeTpoB,

KapKaCHOT'O 3JIaHUA

OOLIECTBEHHBIX  3JJaHMM  YacTO  BO3HHUKAET
HE0OXOAMMOCTh YCTPOMCTBA MEepPEKphITUs TIpH nposeTax 9, 12 u 15 m. [ns storo

mupuHoH 1,5 metpa u BeicoToi pedbpa 0,4 metpa (puc. [1pl.19, a);

- npedsapumenvHo HanpsdiceHHvle naneau muna TT-12 u TT-15 nns nposeToB

cootBeTcTBeHHO 12 1 15 metpoB (puc. [Ipl.19, 6).

Takue mIuThl NO3BOJSIOT NOBBICUTH C60pHOCTI) CTPOUTCIILCTBA U COKPATUTH

TPYA03aTPAThI IO YCTPOUCTBY NEPEKPHITUH.
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Puc. I1p1.19. [Tnuter-macTuisl s nposetoB 9, 12 u 15 m: a — pebpucteie; 6 -
tuna TT; B — Bun nepekpprtus n3 Mt tuna TT; 1 — MoHTaHBIE NTETu;
2 — mpojaodbHBIE pedpa, 3 — TornepedyHsie pedpa.

KoHcTpyKTHBHBIC pellieHUs MOKPBITUHI

PaznuuaroT crnenyronime gudsl noKkpwuimull:

- TI0 BEIWYMHE YKJIOHA: CKamHuble, UMelomue YKIoH Oonee 10°; naockue
YKJIOHOM MeHee 10°;

- 10 KOHCTPYKTHUBHOMY DPEIICHUIO: YepoayHvle, HOJAYNPOX0oOHble (C BBICOTOU
yepaaka 1-1,2 Merpa), ¢ mukpouepoaxom, becuepoaunvie (COBMEIICHHBIC);

- 10 YCJIOBHSM O3KCIUTyaTallUH: KpblUu-meppacsl, TMpeIHa3HAYCHHBIC IS
pa3MeIIeHUs] Ha HUX CIIOPTHBHBIX ILIOMIAIOK, COJIIPUEB, CAOB U T. M., KPblUiU-
«B8aHHbLY, HATIOJHSAEMbIC BOJOW B JICTHUH MEPUOJI M 332 CUET 3TOTO YMCHBIIAIOIINE
MeperpeB MOMEIIEHUH BEPXHUX dTAXKEH; HesdKcniyamupyemvle, yCTpauBacMbIC B
OOJBIIMHCTBE TPAXTAHCKUX 3JaHUH.

@DOpMBI CKaTHBIX TMOKPBITHHA 3aBUCAT OT KOH(PHUTYypamWM W apXUTEKTYPHBIX
ocoOenHocteil 3maHusi. [lokpwITHS OBIBAIOT 0OHOCKAmMHble, OB8YCKAMHbIE,
yemvlpEXCKamHuvle (8anibMOBbie), NOLYBATbMOBblE, WAMPOSble, MAHCAPOHbLE,

KOHUYecKue, Nupamuoaivbtsle, Kynoiooopasmsle, ceoouamole U ckiaouamole (puc.
[1p1.20).
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Puc. [1p1.20. ®opmbl CKaTHBIX KPBILI: a — OJHOCKATHAs; O — IByCKaTHasd;
B — BaJIbMOBAs; T — MOJIyBaJIbMOBAsI JBYCKATHAs; JT — MOJyBaJIbMOBast
YEeThIPEXCKATHAA; € — MaHCApIHAas; K — MHOTOLIUIIIIOBAS; 3 — CBOAYATAs;
U — IIATPOBasi; K — KyMoJibHAA; J1 — KOHMYECKasi; M - MUpaMuaibHas

YepaauHble CTPONMJIbHBIE KPBILIHT

CkaTHasi CTpONWJIbHAS KpPBIIIA SABISETCA TPAJULIMOHHONM KOHCTPYKLIMEN IS
IPa)KJAHCKOTO CTPOUTEIHCTBA.

OCHOBHBIMU 3JIEMEHTaMH KPOBJIU SIBJISIFOTCSL:

- ckam — TaK Ha3blBaeMas CHCTEMa HAKJIOHHBIX IIJIOCKOCTEH, KOTOpas
CIOCOOCTBYET O6eCcTpoOIEeMHOMY BBIBOTY BOJHBIX OCAIKOB C KPOBJIH;

- pebpo — ATO BBICTYMAIOIINIA YTOJ, KOTOPBIM MOSBISETCS M3-3a MEPECEUCHUs
CKaTOB;

- eH006a — ITO BHYTPEHHUH YTroJl, 00pa3yIoLIUics B MECTaxX MepeceyeHus AByX
CKaTOB;

- KOHEK — BEpXHEe TOPU30HTAIbHOE PeOpO KPHIIIH;

- 86a/1bMa — TPEYTOJIBHBIN CKAT KPBILIHY;

- (hpoHmMOH - BEpXHsIsl TPEYrojbHasi 4YacTh HApYKHOW CTEHBI, OTrpakJIarolias
4yepJlaK ¢ TopLa 31aHMS;

- Wuney — BBICTYINAIOLIAs YaCTh CTEHBI HaJl IOBEPXHOCTBIO CKATa;

- CNYCK — HYOKHSS 4acTh CKaTa,;

- KaneabHUK — HUXKHSAA 4acTh CIIyCKa, KOTOpas 3allUINAcT KapHU3 U CTEHY
OT IOIIaJJaHusl BOABL;

- KApHU3HbIU c6ec — TOPU3OHTAIIbHAS YaCTh CKATa, BHICTYIAIOIIAS 3a Kpan
HapY>KHBIX CTEH;

- oponmanvuwili céec — HAKIIOHHAS YacTh CKATa;
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- Maucapomoe uau CIyX080e OKHO — MAHCAapJHOE OKHO CIIYXKHT JJIst
MIPOBETPUBAHUS U MHCOJIALIMM MaHCapAHOTo nomernieHus. CliyXOBO€ OKHO CITY>KUT
JUTSl IPOBETPUBAHUS YEPAAYHOTO TTOMEIICHUS UJTM TTOJAKPOBEIILHOTO MTPOCTPAHCTBA.

VY 00pe3a ckaTta 00s3aTeNIbHO JeNIaeTcs *Keao0 — MecTo Jyuisi cOopa Tajoi u
JTIOKJEBOU BOJBI.

DJIEMEHTBI KPOBJIM CTPOIMMIIBHOW KPBIIIN MpeAcTaBiieHbl Ha puc. [Ipl.21.

KoHék

DPOHTOH
®OpPOHTOHHBIN

KapHu3HbI cBec

S =
KapHu3HbIit cBec - : BopocTtoyHas Tpy6a

KapHu3HbIN cCBecC

Puc. IIpl.21. DnemMeHThbI KpOBIU CTPONUIBHOMN KPBIIIH
KoHcTpykns, TOIACpKUBAIONIasi KPOBIIO, COCTOMT W3 CTPONWI U
obOpemretkn. CTpomnuia MepeiaroT Harpy3Ky Ha CTEHBI, a TaK)Ke Ha BHYTPEHHHE
OTIOPBI, a 00peméTKa HeCET caMmy KPOBITIO.

CrponuibHbIe KOHCTPYKITUU Y€PAAYHBIX KPBIII BHITOTHIIOTCS HACAOHHbBIMU
WIIN UCAYUUMU.

Hacnonnsle cmponuia NPUMEHSIOT B T€X CIIydasx, KOT/a B 3JJaHUH UMEIOTCS
BHYTPEHHHUE CTCHBI WJIM KOJIOHHBI C IIAroM 5 - 6 METPOB, KOTOPBIE MOTYT CIY)KUTh
OMOpaMM Il CTPOINMJIBHBIX KOHCTPYKIMKA. HacjaoHHBIC CTPOMMIBHBIC CHCTEMBI
IPOCTBI MO YCTPONCTBY W BBIMOJIHCHHIO. [TOKPBITHS MO HACIOHHBIM CTPOTHJIAM
COCTOSIT W3 CJCIYIOIIMX OCHOBHBIX KOHCTPYKTHBHBIX YacTeW: Hacmuia WIA
oOpeulemKu, CMpoOnUIbHbIX HO2 U NOOCmMponuibHou koHcmpykyuu (puc. [lp1.22).

CTponuAaa KOHbKOBBIA nporoH

o6peweTka CTOHKA

nopkoc

May3pAaar Hecyuue CTeHH AeXeHb

Puc. IIp1.22. [TokpbITHE O HACTOHHBIM CTPOIHIIAM
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CrponmibHasi cucTeMa OJTHOCKATHOW KPBIIIN TIPEICTABIISIET COOON OT/IETbHBIC
CTpOIWJIa, OIMUPAIOIIUECS KOHIIAMH Ha IPOTHUBONOJOKHBIC CTCHBI 3JIaHUSA, a
JBYCKATHOM KpBIIK — TIapy OTICIBHBIX HAKJIOHHBIX CTPOIMIBHBIX HOT,
ONMPAOIINXCS HIKHUM KOHIIOM Ha CTEHBI, a BEPXHHMH Ha IOACTPONUIBHYIO
CUCTEMY — Npo2oH, ToajepkuBaeMbiil cmouxamu (puc. Ilpl.23). O6s3arenbHoe
YCIIOBHE I HACJIIOHHBIX CTPONWJI — HAJUYHME OMOPBI IOJ KOHHKOBBIM KOHIIOM
CTPOIUIBLHOMN HOTH.

C yBenWYeHHWEM [UIMHBI TIPOJiIeTa BO3HUKAET OMACHOCTh MPOTHbOa WM
BBIBOPAUMBAHUS CTPOIMJI, IOATOMY TMOACTPONUIbHAS CHCTEMa YCIOXKHSICTCS:
CTpomuja  TMOANUPAIOT  JOMOJHHUTCIBHBIMA  JCPEBIHHBIMH  DJIEMEHTAMH,
Ha3bIBAIOIIUMUCS CMOUKAMU W HOOCHMPONUTILHLIMU HO2AMU (noOKocamu). DTH
KOHCTPYKITUH YCTaHABIMBAIOT TAKXKE NP CTHIKOBAaHWUHM CTPOIWJ, CACJIAHHBIX W3
HECKOJBKHX JTOCOK. [ToACTpOnuiIbHBIE HOTH, TOTIOJHUTEIBHBIC CTOMKH W TIPOTOHBI
(Hecymue Oankd) HE TOJIBKO HE JAIOT CTPOMUIBHOM HOTE NPOTHYTHCS WM
BBIBEPHYTHCS, HO U YBEJIMUUBAIOT €€ HECYIIYIO0 CTOCOOHOCTb.

CrponunbHan Hora CrponunbHas vora Mayapnar

CrponunbHas Hora & ﬂo o Mporon. oron _ - \
=5~ Noakoc |
ﬂex(eub H ﬁouka .~ NexeHb
l—po6m—- 2

TPONWUINIbHaA Hora

OlfoH ¢
roiia 2 . Csane
75 o

L_A05M_.L_no5m__.! polm | | I

Puc. IIp1.23. CtponuiibHbIE CUCTEMBI KPBIII C HACJIIOHHBIMUA CTPOIIUJIAMU:
a - OJTHOCKaTHBIE; O - TBYCKaTHBIC

Hacnonnsle cTponuiia BBIMOJIHSIOTCS U3 OpeBeH, OPYCheB WIIM MaKeTa J0COK.
Ha creHax KoOHUBI cTponuia oOnuparTcs Ha Mmayspiram cedeHueMm 160x140
MUJUTUMETPOB, & BEPXHUE KOHI[BI — Ha 1npo2oH, YKIAIAbIBAEMbIM HAa cmouKu, 11ar
KOTOPBIX COCTaBIAET 3 — 6 MeTpoB. CTOMKHA OMUPAOTCS HA JIeHCEHDb, YIIOKEHHBIN
Ha BHYTpEHHIOIO cTeny (puc. [1p1.24).
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MepdchopupoeaHHan
nnacTMHa

Ctponuna c Belpesom Wnuneka
nog Mayspnar

Mayaspnar

OBpewérka

MapouzonAauMA
CreHa

MoHonUTHEIA
noAc

Puc. IIp1.24. Y31bI HACIIOHHBIX CTPOIHII
[IIar cTpomun 00buHO coctaBisier 1,1 - 1,5 meTrpa B 3aBUCUMOCTH OT
BEJIMYMHBI HArPY3KU U pa3Mepa UX MOMEPEYHOro CEUCHHUS.
IIpu ycTpolicTBE BajJbMOBBIX KpBIII YCTAaHABIMBAIOTCS JMArOHAJIbHbBIE
ctponwibHbie HOoru (puc. IIpl.25). B Hux BpyOaroTCs YKOpPOUEHHBIE CTPOIMJIA
(HapO>XHUKHU) C BpYOKOH B pa30exKy.

5 3 4

Puc. IIp1.25. ®parMeHT m1aHa CTpONUIBHBIX KOHCTPYKUWN BaTbMOBOM
KpbIlK: 1 — KOHBKOBBIHN MPOTOH; 2 — CTPONMIIA; 3 — HAPOKHUKH; 4 — TIOJIKOCHI TI0]T
IPOroH; 5 — KOOBUIKH; 6 — HAKOCHAsi CTPOIUJIbHAS HOI'a,

7 — cTpornuia BaJbMbl
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JI1s1 BOCTIpUSITUSL BETPOBBIX HArpy30K KOHIBI CTPONMJIBHBIX HOT YEpE3 OJIHY
IMPUBS3BIBAIOT K CTEHE ckpymkou u3z nposoaoku (puc. Ilpl.26). Jlas ycTpoiicTBa
KPBIIIA HaJl KAPHU3HON YacThIO CTEHBI K KOHIIAM CTPONWJIbHBIX HOT MPUOUBAIOT
I'BO3/ISIMUA KOPOTKHE JOCKU — KoObLikuy. KOOBUTKM 3a/1eIbIBAIOT B KJIAJKY CTEHBI H,
€CIM HY)XHO YCTPOUTH CBEC KpBIIIM, BBINTYCKAIOT 3a MOBEPXHOCTh CTEHBI.
KoOb11ku 00619HO uMeroT ceuenue 50x100 mm.

Puc. IIp1.26. DnemMeHTbI CTPONMIBHOMN KPBILIHA C KPOBJIEH U3 BOJHUCTBIX
acOEeCTOLIEMEHTHBIX JINCTOB: | — Hapy>KHasl CTeHa; 2 — MaydpJiat; 3 — CTPOINMIIbHAS
HOTra; 4 — KOOBUIKA; 5 — CIUIONIHON HACTUJI CKaTa; 6 — 00peI€TKa; 7 — BOJIHUCTHIC
acOECTOILIEMCHTHEBIC JINCTHI;, 8 — KOHBKOBBIN CTaJbHOM 3eMeHT; 9 — rBo3au 150x5

MM; 10 — mpoBosiouHas ckpyTka; 11 — Kprok A1 moABECHOTo Enoda

Ecnu B 3maHMM HET BHYTPEHHHMX HECYIIMX CTEH, TO NPUMEHSIOT GUCAUUE
cmponuivHble cucmembl. JlaHHAs KOHCTPYKIHS HE UMEET LIECHTPAJIBHOW OMOPHI U
OIMPAETCS OJHUM KOHILIOM Ha CTE€HY, BTOPbBIM — Ha BEPXHUU Kpaill BCTPEUHOU
CTPONUJIBHOM HOTH.

Ecnu 31anue nmeeT ouH TPOJIET, HE MPEBBIMIAIOIINNA 6 METPOB, TO CTPOIUJIA
JIBYXCKATHOM KPBIIIIM MOTYT OBITH TOCTABJICHBI B YIOP B BEepxHEM y3ie (puc.
[Ip1.27). Konék pekoMmeHmyeTcsl MOAHUMATh Ha BBICOTY HE MeHee 1/6 mpoinéra.
JIns moramieHus pacrnopa CTponuia CTITUBAIOT 3amsdckou. OHa U3rOTaBINBACTCA
U3 JIEpEBSAHHOTO Opyca wiaum MeTawia (CTaIbHOW TsDK). Takas cTponuiibHas
CHCTEMA HA3bIBACTCA MPEy20ibHOU apKou. Y3Ibl CTPOIWIBHON KOHCTPYKLUU
MOTYT peIaTbCsi NMO-pazHoOMy. /{1 KapHU3HOTO y3/1a NMPUMEHSIOT COCOUHEHHUS C
OJIMHAPHBIM 3yOOM, C JABOMHBIM 3yOOM, JIOIATOE M Ha CTalbHBIX IJIacTHHaX. B
KApHU3HOM Yy3Jie 3yObsl BBINOJHSIOT Ha3HAYEHHE CTPAaXxOBKH, 3aTsruBas coOOM
KOHCTPYKIIMIO, YTOOBI MIPHU CKAJILIBAHUHU TOPIIOB 3aTSKKU, CTPOIUJIbHBIC HOTH HE
packpeuInCh. Bucsume ctponuiia cTaBdT ¢ marom 1,5
MeTpa ¥ OOIIMBAIOT OOPEIIETKOM.
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Crponuna

3aTaxka

! L oo6m

Ha ctanbHbIX

Mopbanka

Puc. IIp1.27. Bucsiuue crponuiia B BUAEC TPEYTrOJIbHON apKu
U UX Y3JIOBBIE COIPSIKEHUS

B TtoM ciyuae, korma BO3BOAST KpBIILY, IJIOMAAb KOTOPOM MCHOIB3YIOT MO
MaHcapay, NPUMEHSIOT eucAuYUe CMPORUIA ¢ NPUNOOHAMON 3amAX}CKOU (puc.
[Ip1.28). Uem BbIIIe pacroyioxKeHa 3aTSHKKA, TEM OOJBIIEMY pPaCTATHBAIOIIEMY
HaIpsHLKEHUIO OHA noABepraeTcsa. CTpoIuiia Takoil apKy ONMUPAIOTCS] HA Mayd3pJiaThl
no Tumy moysyHa. YToObl apka Obljla yCTOWYMBA, KOHIIBI CTPOIMJ BBIHOCAT 3a
Npeebl CTEHBI.
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MpunogHAT
3aTAXKa

: Ldobm :

Puc. IIp1.28. TpeyronpHas TpEéXapHUpHas apKa C IPUIOJIHITON 3aTIKKOM. Y 37IbI
KpPEIUIEHUS

[Tpu yBeaumdeHHH MpoJéTa 10 9 METPOB 3aTSHKKY CTPaxyrT OT IPOBHCAHHS
YCTaHOBKOM MOABECKH — nodsecroti baoku (puc. I1pl.29).

B
el Crponuna BapuaHThbl y3na
NMopsecHan 6abka MoaBecHasa
hzL/6 A
A i 6abka

. B
A\ W‘/_
)

\_3aTsikKa PerynupoBka
L : L : NpoBMCa 3aTHAXKN "
Lpo9m —— LIaHroBOW CKPYTKOMN ¢

< ~fi
] PerynupoBka
nNpoBuca 3aTHKKK
KNMHBbAMM

Puc. [1p1.29. Tpéxmapaupnas TpeyronbHas ¢hepma ¢ moJBeCHON 6aOKOM.
VY351b1 KpeIUIeHUs

Korna HWXHHMIT OMOPHBIA y3€s BBIMOJIHSAETCS B BUJE HEMOABUKHOU BpYOKH
CTPOINUJIBHON HOTH B May?’pyiaT U Harpy3kd Ha MOKPBHITHE JTOCTATOYHO BBICOKH,
MIPUMEHSIIOT MPEXULAPHUPHBIE MPEY20TbHblE  APKU C YCMAHOGNEHHbLIM — 88EPXY
pueenem, a 6Huzy - zamsickou (puc. [Ip1.30). OOs3aTebHBIM YCIOBUEM SIBIISETCS
XKECTKOE KpEIJIEHWE puressl K CTPOMWIbHBIM HOraMm (BO M30ekaHue oOpa3oBaHUs
IapHHUpa), HHa4Y€ KOHCTPYKIUS MOTEPSET YCTOMUHUBOCTb.
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Puc. IIp1.30. TpéxmapHupHas TpeyroiabHas apKa C pUreiieM U 3aTsSKKOU

[Ipu yBenuuenuu pazmepa nposéra (10 14 MeTpoB) U, COOTBETCTBEHHO, IJTUHBI
CTPOIUJI MIPUMEHSIOT TPEXIIAPHUPHYIO apKy C MOJBECHOM 0aOKOW M MOJKOCAMU,
HEUTpaTU3YIOMKUMH MPOTud cTponibHbIX HOT (puc. [Ipl.31). [Togkockl ynuparot
B [IOJIBECHYIO 0a0KYy.

Puc. IIp1.31. TpéxmapuupHas TpeyrojbHas apka ¢ IOJIBECHON 0aOKOit
U noJIKocamMu. BapuaHThI y3710B KperieHus

[Tpu mponére 1o 16 MeTPOB MPUMEHSIIOT JIBE (MJIK TPH) BUCAUNE 0AOKHU U
CIlapeHHble cTponuibHble HOorH (puc. [1pl1.32).

Puc. Ilp1.32. TpéxmapuupHas TpeyrojabHas apka ¢ OJIBECHBIMH O0abKkaMu
U TIOJJKOCaMH
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Komounayuio nacnounoii u eucauen CMpOnuiIbHbIX CUCHEM TIPUMEHSIOT
IIpU BO3BEJICHUM JIOMaHOW MaHcapaHou kpeimu (puc. IIpl.33). HwkHue ckaThb
pEIIeHbl B CTPONMUIBHOM CHCTEME HACJIOHHOTO THUIMA: UMEIOT (GOopMy MpaBUIIBLHBIX
OPSMOYTOJBHBIX TPEYTOJbHUKOB C BEPXHUMHU W HWKHHMM [pHUXBaTaMu. A
BEPXHHUE CKaThl BBIMOJHEHBI [0 TUITY BUCSAYEH CTPONUIBbHOW cuctembl. HrbkHUE
3aTSDKKU TIPU ATOM SIBJISIIOTCSL OJIHOBPEMEHHO W Oankamu mepekpbiTusi. Bo
n30exaHue MPOBUCAHUM 3aTsHKEK, HUX TMoJBeIMBalOT Ha 0abky. Crpomnuia
HIDKHETO CKaTa MOTYT MOHTHUPOBAThCsl C MoAkocamMu win Oe3 Hux. HuxHue
CTPONMIIBHBIE HOTH KPEISITCA AHAJTOTHYHO HACJTOHHOM CTPOITHIIBHOM CUCTEME.

MopBecHan 6abka

Buca4yue cTponuna

— . HacnoHHble
| CToitka [S3aTdMKa \\__cTponuna

-+ Cxsartka (ans obecneyeHns
YCTOWYNBOCTH KpbIWK)

L |

OnA pasrpyskn Banku N
nepekpbITUA YyCTaHaBNUBaIoT ||
T CTOWKN __H
%l HwkHAA 3aTAMKKA -
banka nepekpbITUA

Puc. IIp1.33. CtponuiibHasi cucrema MaHCapIbl

CoBMenéHHbIEe MOKPBITUSA

Coemewyénnbimu Ha3bIBAIOT MOJIOTHE OecuepJayHble MOKPBITHS, B KOTOPBIX
KpbIIlIa COBMEIIEHA C KOHCTPYKIHMEH 4YepAayHOro TMEPEeKPBITUS ¢ HIDKHSISA
MOBEPXHOCTh ABIISIETCSI TOTOJIKOM MOMEIICHHS BEpPXHEro 3Taxa. Yaiie Bcero
COBMEUICHHBIE TOKPBITUS  BBINOJHSIIOT M3  JKEJIE300€TOHHBIX  3JIEMEHTOB.
Croumocts coBMeleHHbIX NOKpbITUM Ha 10.,,15% HMke 4depaayHbpIX KpbINI, a
CTOMMOCTb 3KCIuTyaTauuu B 1,5 pa3za Huxke. [Ipy 3TOM 3HAUNUTENBHO COKPAILIAIOTCS
TPYyA03aTpaTbl HA CTPOMTENIBHOM IUIOMIAJKE TIPU YCTPOWCTBE ITOKPBITHM.
CoBMeIlleHHbIE TOKPLITHS Haubojee TMPOTPECCUBHBI I  MHOTOJTaXKHBIX
FPa’kKIAHCKUX 3JaHUM.

Pa3nuuaroT crnenyronmme BUIbl COBMEUIEHHBIX TOKPBITHI: HeseHmuaupyembvie;
YacmuyHo GeHmuaupyemvle (BEHTWISALMS OCYIIECTBIISIETCS Yepe3 INOpbl B
Marepualie TaHeld WIM 4Yepe3 KaHajbl, yCTpanuBaeMble B BEPXHEW 30HE TOJIIIU
MIAHETIN); GEHMUIUPYEeMble HAPYIHCHBIM 6030yXOM (BEHTUJISILUS OCYILECTBISETCS
yepe3 CBOOOJHO MPOBETPUBAEMBIE CIUIONIHbIE BO3IYIIHbIE MPOCIOUKH); Kpbllii-
6anHbl (3aJMBAIOTCSI ABTOMATUYECKU PETYJIUPYEMBIM CJOEM BObBI); Kpbllil-
meppacel (UCTIOJIB3YIOTCS B KAYECTBE COJIIPUEB JIETHUX KUHOTEATPOB, Kade u T.1.).

Hegenmunupyemovie nokpbvimusa yCTPAUBAKOTCS U3 OTAEIbHBIX KOHCTPYKTHB-
HbiX  cinoeB (puc. IIpl.34,a,6). Ilo kene300€TOHHOW IUIMTE YCTpauWBaroOT
Napou30JslMI0 M3 MepraMMHa Ha OWUTYMHOM MacTWKe  JUIsl 3al[UThl BBIIIE
pacrojaraeMoro TEmIOU30JAIMOHHOTO CJI0Sl OT YBJIAXKHEHUSI BOASIHBIMU IMapamMH,
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MMPOHUKAOIIMMH U3 MOMEUICHHS YEPE3 IUINTY. TOJIIHUHA CIO0S TEIUIOU3OJISIIANA U3
SYEUCThIX O€TOHOB, (UOpONUTA, CTEKJIOBATHI, IIJIaKa, Kepam3uTa M APYTrHX
IUIMTHBIX WJIM CBIMIYYHWX MaTEpHaoB ompenenserca pacyeTtom. llo yremmuremnto
YCTPauBaOT LEMEHTHYKO CTSDKKY ToJmMHOW 15 - 20 MmWimuMeTrpoB, a mpu
CBIITy4YEM YTEIUIUTENE €€ CIIOM MPUHUMAKOT TOJIUHOW 25 - 30 MHJUIMMETPOB U
apMUPYIOT CETKOM M3 MPOBOJIOKH AUAMETPOM 2 - 3 MHUIUMETPA C pa3MepoM
aaeek 200 - 300 mumMmeTpoB. [1o cTskke ycTpanBarOT MHOTOCIIOMHBIN KOBEp U3
pyOepouna WM APYrHMX PYJIOHHBIX MaTEpUaIOB Ha KPOBEIBHOW MACTHKE U
3aIATHOTO CJIOSA TOJUIMHOM 6 - 8§ MWUIMMETPOB M3 MEJIKOTO TpaBHs WIU
MIPOCESTHHOTO IIJIaKa, BTOTUICHHOTO B CJIOW OUTyMa.

MoskeT OBITh MPUHATO TaKOE€ KOHCTPYKTUBHOE pEIICHHWE HEBEHTUIMPYEMOM
coBMeleHHoW kpbimn (puc. [1pl.34,8), B KOTOpPOM TEMJIOMU3OJAILIMOHHBIN CIIOH,
BBITIOJTHEHHBI W3 apMHUPOBAHHOTO SUEHCTOTO WM JIETKOTO OETOHA, SIBISETCS
OJIHOBPEMEHHO M HECYIIEW KOHCTPYKLUMEH. Y TalleHUE M3JIUIIHEH BJIaru U3 IUIUT
MOKPBITUS TAaKOW KOHCTPYKIIMM NPOUCXOAUT HEPEIKO 4YEepe3 MPOAOJIbHBIE
OTBEpCTUS, YCTpawBaeMble B BepxHEH dYacTM IUMMT (IJIUTA YACTHYHO
BEHTWJIMPYEMasi), WM HEMOCPEICTBEHHO Yepe3 MOpbl MaTepuaia JIETKOro Wi
SYEUCTOr0 OETOHA.

T
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’ﬂﬂ:;‘.f‘ r.lnm_rnl-:?ua
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A G a e o

Puc. IIp1.34. HeBeHTunupyemoe COBMEIIEHHOE MOKPHITHE: a — C OCHOBOM U3
’KeJIe300€TOHHOM MHOTOIYCTOTHOM TUINTHI; O — KAPHU3HBIHN y3€J1; B — C OCHOBOM U3
JIErKOOETOHHOM MIUTHI; 1 — jkene300eTOHHAS IITUTA; 2 — MapOU30JISIINS;

3 — TemIoU30JsHs; 4 — IEMEHTHO-TIeCYaHasl CTSKKA; 5 — THIPOU30IISILIMOHHBIN
KOBep; 6 — rpaBuii, BTOIUICHHBIN B OUTYM; 7 — MapaneTHbIM KaMEHb;

8 — kapHU3Has TIKNTA; 9 — pa3yKJIOHKA U3 KePaM3UTOBOTO rpaBus; 10 — kEcTkUit
yTerurens; 11 — mmra u3 ssuercToro 6eToHa
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VYKIIOHBI COBMEIIEHHBIX KPBIII CO3JAIOTCSA JHOO 3a CUET yTETUIUTEI,
00 YKIaJAKON MaHesel MOKPHITHS C HEOOXOJUMBIM YKIIOHOM.

Benmunupyemvie coemeuwiennvle Kpovluiuw COCTOST U3 JIBYX Pa3IEIbHBIX
YacTel: HUKHAS BBIIOJHSACT POJb YEPAAYHOTO IMEPEKPBITHS, @ BEPXHSS - POJIb
kpoBnu (puc. IIpl1.35). Bo3aymHas mpociiolika MeXay dTUMH YacTsIMU JTOJDKHA
UMETh BBICOTY HE MeHee 200 MIJIITMMETPOB M OTKPBIBATHCS HAPYKY CIUIOIIHBIM
IPOCBETOM WJIU PSIAOM OTBEPCTHUH.

Puc. IIp1.35. CoBMenIeHHOE BEHTHUJIIMPYEMOE TTOKPBITHE:
1 — nuTa MOKPHITUS; 2 — KHPIUYHBIN CTOJO; 3 — pureib; 4 — KpoBeIbHas
IUINTA; 5 — mapareTHas 1iauTa; 6 — OKHO ISl IPOBETPUBAHUS

Konmponwsuwie éonpocot

1. KakoBa KOHCTPYKLHSI IEPEKPHITUS KAPKACHBIX 3TaHUI?

2. Kaxue BUIBI TEPEKPHITHI IO KOHCTPYKTUBHOMY PEIICHUIO TPUMEHSIOTCS B
IPAXKIAHCKOM CTPOUTENBCTBE?

3. Kak ycTpanBaroTcs mepekphITHs MO0 AEPEBIHHBIM OanKam?

4. B uem pa3HHIIa MEXy HACIIOHHBIMHU M BUCSYMMU CTPONUIaMU?

5. Kak ycrpanBaroTcsi COBMELIEHHBIE TOKPBITHS?

6. B uéMm ornmume Mexay COBMEUIEHHBIM BEHTHWJIMPYEMbBIM M COBMEIIEHHBIM
HEBEHTWJINPYEMBIM ITOKPBITHEM?
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3ansarue 2. IPOEKTUPOBAHUE HAPYKHbBIX OI'PAZKJAIOHINX
KOHCTPYKIUH JJI1 DHEPTOY®®EKTUBHBIX 3JAHUMN.

Il1an

1. ddexTuBHBIE penieHus A5 obecnevyeHnsi IKOHOMMH IHEPro3aTpar.

2. CoBpeMeHHBIE JHeprocoeperauue KOHCTPYKIUHM HAPY/KHbIX CTEH.

3. CoBpemeHHble  KOHCTPYKTHMBHbIC  pelleHMsl  KpbIll IS
IHePro3(ppeKTUBHBIX 3AAHUM.

4. CostHIE3AIIMTHBIC YCTPOHCTBA IJIsl OKOH.

KiioueBbie cj10Ba: »HEProdKOHOMUYHBIE 3/IaHUN, 3HEProdPQeKTUuBHBIC
3/1aHMsl, CTE€HA, KPhIIIa, COJHIIC3alUTHBIE YCTPOUCTBA

Texcer

DHEPro- u pecypcocOepekeHre — reHepalibHOe HapaBICHUE TEXHUUECKOM
MOJINTUKU B 00JIaCTU CTPOUTENbCTBA. B 3HeprocOepekeHnu 00JblI0e BHUMAaHHUE
OTBOJUTCS TOBBIIMIEHUIO TETUIO3AIINThI OTPAKAAOIMNX KOHCTPYKUU 31anuid. [1o
CTaTUCTUYECKUM JaHHBIM, W3 OOIIEro o0beMa IMOTPEOISIEMONl B CTPOUTEIHLHOM
KoMmIuiekce 3Hepruu 90% pacxomyercs Ha OTOILUICHHE U KOHJUIMOHUPOBaHUE, 8%
- Ha TMPOU3BOJACTBO CTPOUTEIBHBIX MaTepuaioB M wuzaenud, a 2% - Ha
CTPOUTENBCTBO.

BwmecTte ¢ Tem, ciienryer OTMETUTh, 4TO OOJIbIIas WX YacTh UET Ha KOMITICHCAIHIO
TEIJIOBBIX TOTEPh, OOYCIOBIEHHBIX CIEAYIOMUMH MPUINHAMU:

- "HQWIbTpanMen Harperoro Boszayxa (1o 40% );

- HEperyJUpyeMOCThIO pEeXHMa OJKCIUTyaTallud CHUCTEM OTOIUICHUS |
ropstaero BogocHaoxkeHus ( 10 30%);

- HENOCTATOYHOM BEJIMYMHOMN COINPOTHUBIICHUS TerJIonepeaaye
orpaxkaarommx KoHcTpykiui ( 10 30%).

IIp2.1. DddexTuBHBIE pemieHUs a1 o0ecneYeHUs] IKOHOMHUM
IHEPro3arTpar.
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Meponpusitusi, HampaBJIE€HHbIE HAa 3KOHOMHUIO 3JIEKTPUUYECKON U TEIIOBOM
SHEPIrUM B 3AHUSAX, 3aKIF0YAIOTCS B CIEAYIOLIEM:

* ONITUMU3ALUS CTPOUTENIbHBIX KOHCTPYKIIMI C TOUKH 3pEHUsI 0OeCTeUeHUs
MAaKCHMAJIbHOM TETUIO3aIlMThI IPY MUHUMAIBbHON CTOMMOCTH;

* ONTUMHU3AIMS APXUTEKTYPHO-TIJIAHUPOBOYHBIX PEIICHU;

* UCIOJb30BaHUE HETPAJUIIMOHHBIX BUJOB SHEPIUH;

* COBEpPLICHCTBOBAHNE NHKEHEPHBIX CUCTEM.

Onmumuzayun CMpOUmenbHbIX 02paxzcoauux KOHCIMPYKYUil
noopasymeeaem:

* IPUMEHEHNUE MHOTOCIIOWHBIX OTPaXACHUN ¢ A()(PEKTUBHBIM yTEIUTUTEIEM H
MUHHUMAJIbHBIM KOJIMYECTBOM TEIJIONPOBOAHBIX BKItoueHui (puc. [1p2.1);

HapyxHoe ytennexue

&Y 1, CTEHA J0AHHA

o+ 2. NOMWNEPKSH K1
é 3. ANKTA TENMOMIONABIOKHAS

, (MEHONQNMCTAPON AT
KAMEHHAR SATAY

4, ROGERD ANA
ACAOTHUTERSHOTD
KPERNENIA

5. CETHA APMAPYIOUAR

§, NOMANEFHST TRYNT

L. NEPSCPAPOBAHNEA
MET. NPODHNL

Puc.IIp2.1. KoHCTpyKLIMSI MHOTOCIIOMHOM CTEHBI

* YIy4YIIEHUE BIAXXHOCTHOI'O PEXUMA OIPAXKICHHUM 3a CYET PALMOHAIBHOIO
PACIIOJIOKEHUS CI0EB MAaTEPUAIIOB B MHOTOCIIOMHOW KOHCTPYKIINH;
* YCTPOWCTBO B HAPYKHBIX OrPAXKICHUAX 3aAMKHYTBIX W BEHTHINPYEMBIX

BO3JIYIIHBIX Tpocioek (puc. [1p2.2);

AKI
Vrenanrean

Kpouwrreiin

Ipoduias necymmii

Kpﬂl HTCIL YTemmreas

Puc. I1p2.2. YcTpoilCTBO BEHTUIIMPYEMOU IPOCIONKHU B CTEHE
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* cO3/laHue NOJU(YHKIMOHAIBHBIX KOHCTPYKUUH (Hampumep, IMOKPBITUH,
CIIy’KallluX OJJHOBPEMEHHO aKKyMYJISITOPOM TEIJIOBOM 3HEpruu; (pyHAaMEHTOB,
ABJIIOIIMXCA  HECYIIEW KOHCTPYKLHEHW, HCTOYHUKOM HU3KONOTCHIUAIBHON
SHEPIUU U aKKyMYJSITOPOM TeIia);

* ONTHMH3ALUIO PA3MEPOB CBETOIPOEMOB;

* YBEJIMYEHUE KOJIMYECTBA CJIOEB OCTEKJIEHHS CBETOIPOEMOB ‘(apf/:c.l'[p2.3);

ull ‘

* MPUMEHEHHE CIEIUATBHBIX BUJIOB CTEKOJ (HAIPUMEP, TETLIOOTPAKAIOITUX
Y TETUTOTIOTIIONIAOIIIHX );
* nmpuMeHeHHE 3PPEKTUBHBIX COJHIIC3AIUTHBIX YCTpOoUcTB (puc.lIp2.4);

=

Puc. [1p2.4. ConHue3ammTHbIE yCTPONUCTBA HA OKHAX

® YIY4YIICHHUEC IrCpMETU3AINU 3aM0JIHCHUM CBETOBBIX IMPpOCMOB.
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Onmumuzayua apxumexkmypHo-niaHUPOGOYHBIX PEeUIEHUIl 3aKIII0YaeTCs B
CIIEAYIOLIEM:
* YMEHbIIICHHE IUIONIA/IA HApY>KHOM moBepxHOCTH 3aaHus (puc.I1p2.5);

Puc.I1p2.5. Cokpaiienue mioaad Hapy>KHbIX OrPaKICHUN TyTeM
npuMeHeHus Gopmbl 00beMa 31aHus B BUJE TOTychepbl

* BBIOOP NMPaBUIBLHOI OpUEHTAIMHU 31aHUS;

* IPUMEHEHHUE CTAIlMOHAPHBIX COJIHIIE3AIIUTHBIX YCTPOUCTB (pHC.
[1p2.6);

[ ]

Puc. I1p2.6. CranmoHapHbI€ COJHLE3AIUTHBIE YCTPOMCTBA
KOMOWHUPOBAHHOTO THIA

* IPOEKTHpPOBaHUE (PacajoB C YUYETOM BETPOBOM 3aIIMTHI, @ B KAPKUX
palioHax ¢ y4eTOM BO3MOXHOCTH CKBO3HOT'O ITPOBETPUBAHMS MTOMEILICHU;
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* palMOHAILHOE pa3MeEIICHHE MOMEIEHUHN H pab0YNX MECT.

Bonblioe BHUMaHUE yNETSAETCS UCHONb30BAHUIO HEMPAOUUUOHHBIX U008
IHepeuu (B MIEPBYIO 04epeib BO300OHOBIsIEMBIX) (puc. [1p2.7), Takux Kak:

* YTUJIM3AIUS COJIHEYHON SHEPTUU B KOJUJIEKTOPAX, PACIOJIOKEHHBIX Ha
KpBILIE 3/1aHNM;

*ICTIOJIb30BaHUE TE€OTEPMANBHBIX BOJA JJISi OTOIJICHUS U TOPSYEro
BOJIOCHAOKCHHS;

* CIOJIb30BAaHUE HU3KOMOTEHIIMAIBLHOTO TEIUIa BEPXHUX CIOEB 3E€MJIH,
TPYHTOBBIX BOJ C TIOMOIIbIO TEIIJIOOOMEHHUKOB, PACIIONIOKEHHBIX B TPYHTE
(BOIE) W COENMHEHHBIX C TEIJIOBBIM HACOCOM, MPEoOpa3yroIuM
HU3KOIMOTEHIIMAIbHOE  TEIJIO B TEIJIO, MPHUTOJHOE ISl OTOIUICHHS U
ropsiuero BOAOCHAOXKECHUS;

* TACCUBHOE HCIIOJIb30BAHUE COJTHEYHOU IHEPTUU MYTEM YTUIU3AINHI U
aKKyMYJISIIIUY €€ HEMOCPECTBEHHO OTPaXKIAIOIIMMK KOHCTPYKIHUSIMU;

* UCIOJIb30BaHUE OHMORHEPIETUUYECKUX PECYpCOB [UIsl HPOU3BOACTBA
roproyero raza (MeraHa);

* YTHJIM3AIIHS TeTjIa CTOYHBIX BOJ.

Puc. IIp2.7. Mcrionb30BaHUE HETPAAUIIMOHHBIX BUAOB SHEPTUU
Cosepuiencmeosanue  UHMHCEHEPHBLIX  cCUCMeEM  3JJaHUM  BKIIOYACT

clenyrolee:
* peKymneparus Terjaa BeHTWISIIMOHHOTO Bo3ayxa (puc.l1p2.8);
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Puc. I1Ip2.8. Pekynepatopbl BEHTWIALIMOHHOTO BO3lyXa

*  pekymeparus Teria oTpadoTaHHOM ropsueit Boasl (puc. [1p2.9);
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Hirme
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—  X0J0THAS CBEEAS EOTA
l In ceTHn
" = Topayad ceexan Boga
Oxnauxgensan #armKocTs
Tomean TeILTOYTIUOTATOD A

Iloporperan sarmoc s
¥ TILIT AT OP OB

== Tennaa xasamnaLoHHA

E0Iga 31 01opa Termna
| = . XomomHAA KAHAMDAIMIOHHAT BoJa B

ofunee ceTh

Puc. I1p2.9. Pekyneparop ropsiueii BoJIbl

¢ HCIOJB30BAHHUE CUCTEM MIEPHUOANYCCKOI0 OTOILJICHH,
* CO3aaHHU€ MECTHBIX CUCTEM OTOIUICHUA, BCHTUIAIWH, KOHAUIUOHHUPOBAHUA

N OCBCIICHUA,
¢ paoydOHaJIbHOC IIPOCKTHUPOBAHUC HMHKCHCPHBIX CHCTEM, 06CCHC‘-IHBaIOHIeC

COOJIOZICHUE TapaMeTPOB MHUKPOKIMMAaTa B KaXAOM IOMEUICHUH (pHC.
[1p2.10).

110 MOMCIICHUAM

IIp2.2. CoBpemMeHHBbIEe JHeprocéeperaroniue KOHCTPYKIHUN HAPYKHBIX

CTeH
K HapyXHBIM Orpa)karoluM KOHCTPYKLMSIM MPEAbABISETCS OOJIbIIOE

KOJIMYECTBO TpeOOBaHUI: BHICOKHNA YPOBEHb TEIUIO3AIIMTHI B XOJIOJHBIA MEPHUO/I,
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BBICOKMH YPOBEHb TEIJIOYCTOWYMBOCTH B TEIUIBIM MEPHUOJ, HU3KAs YHEPTOEMKOCTh
BHYTPEHHUX CJOEB IpPH KOJEOAHUSAX TEIJIOBOIO IOTOKA BHYTPU IOMEILIEHUS,
BBICOKAsl CTENEHb BO3JyXOHENPOHUIAEMOCTH, HU3Kas BIIATOEMKOCTh U T.1.
OnHAaKO IJIaBHBIMU SIBJISIFOTCS] TPEOOBAaHUS TEIUIO3ALIUTHI U TEIII0YCTOMYMBOCTH.

TpaguuuoHHbIE BHABI CTEHOBBIX OIPAKAAIOIINX KOHCTPYKIMIA

C pasButuem B 60 — 80-e rojpl mpoOUUIOTO CTOJNETHUS HHAYCTPUAIBHOTO
JOMOCTPOEHHSI OOJIBIIMHCTBO >KWJIBIX 3JaHUM U MEJIKOSYEUCTBIX OOIIECTBEHHBIX
BO3BOJIMJIUCH KPYIHOIAHEIbHBIMU. JlOMOCTpOUTENbHBIE KOMOWHATHI BBITYCKAIU
OJIHO-, IBYX- U TPEXCIIOIHBIE HAPYKHBIE CTEHOBBIE MTAHEIH.
Oomnocnoiinvle cmenogvie nanenu

OpHocnolHple TIaHeNu HauOoyiee MPOCTHl B W3TOTOBIEHUH. B Takmx

MaHEJAX HEeT TEII0oBbIX MOCTOB (puc. [Ip2.11).

OTaenoyHbIn cion Jlerkmin n a4encTbin 6eToH

N \ 420
AN \ [ 4

A

0 o 0 b 0o o\ O? 200 - 250
0

o 0O Pl = O 9 &)
v

A

15
Puc. IIp2.11. KoHCTpyKIMsI OAHOCIOWHON CTEHOBOU ITAHENH

B xauecTBe MaTepuanoB OJHOCIONHBIX MMAHENEN TPUMEHSIOT:

a) jerkue OETOHbl Ha TOPHUCTBHIX 3AMOJHUTENAX M3 KepamM3uTa, MepJIuTa,
arJaomopura u T.I. CO CpeaHeil IoTHOCTEI0 800 — 1400 kr/m3 ;

0) siuencThie OETOHBI ABTOKJIABHOI'O TBEPJICHUS CO CpeaHel mioTHOCThio 700
—900 kr/m3;

B) TSDKEJIbIE U TUIOTHBIE CHJIMKATHBIE OCTOHBI.

Takne maHenu UMEIOT, KaK PaBUIIO, HEPABHOMEPHYIO CTPYKTYpPY B ILIaHE U
1o ceueHuro. Ecnu B u1ane naHenu 3TOT HEAOCTATOK HOCUT CITyYallHbIA XapakTep,
TO 10 TOJIIMHE — 3aKOHOMEpHbIH. B  kepam3uToOeTOHE, HaMpUMep,
HEPAaBHOMEPHOCTh IIJIOTHOCTH MO CEUYEHUIO TMaHedH OOBICHSIETCS Majou
IUIOTHOCTBIO KEpaMm3WTa, CTPEMSILErocs Mpu BUOPUPOBAHUHU BCIUIBITH KBEPXY,
HECMOTpsI Ha IPUTPy3. A Bskyliee ( [IEMEHTHBIN pacTBOp), HAOOOPOT, OCENAET.

OnHOCHOMHBIE MAaHEIN UMEIOT BBICOKYIO OTITYCKHYIO BIAXXHOCTh 22-28%, 4TO
3HAUYUTETBHO CHMXKAET MX TEIJIOTEXHUYECKHUE XAPAKTEPUCTUKH B IEPBBIE TOJbI
skcrutyataiiii. CKOpOCTb OCBOOOXKIECHHS MaHEeNId OT OTIYCKHOM BIIAKHOCTH
3aBUCHUT OT €€ TOJIIMHBI U OT OJHOPOJHOCTH CTPYKTYpPHI MMAHENH 0 €€ CEYEHHUIO.
YToOBl MOBBICUTH TEPMUYECKOE COMPOTHUBIIEHUE OJIHOCIOMHBIX MaHeNeil ciemyer
HE YBEJIMYMBATh UX TONIIMHY (TaK KaK 3TO MPUBEAET K YBEIUYEHHUIO OTITYCKHOMN
BJIQAYKHOCTH U YJJIMHEHUIO ITYTH MIPOXO0KICHHS BJIaru K MOBEPXHOCTU UCIIAPEHUS),
a yJIydliaTh CTPYKTypy MarepHania.
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[Tpy Hanuuum y OAHOCIOWHBIX TMaHEJIeH HapyXHOTO (AKTypHOTO CIOS U3
IJIOTHOTO OETOHA BJIara yJajsieTcsl IOYTH B JiBa pa3a MEIJICHHEE, a caM Hapy KHBIH
CJION UMeEeT TEHACHIIUIO K Pa3pyIICHHUIO.

HaubGonee »¢dekTUBHBI CTEHOBbIE MaHeNlu U3 MeHoOeToHa. OHU OBICTPO
OCBOOOXK/IAIOTCS  OT OTIYCKHOM BJIAXHOCTH. B pesynbTaTe mMOBBIIAETCS
TEIJIO3alIUTHAS. CHOCOOHOCTh OTPaXJICHHS M YMEHbBIIAETCS  BEPOSITHOCTH
oOpa30oBaHUs Ha €€ MOBEPXHOCTH KOHAeHcaTa. OJIHaKo ObICTpas OTJayda BJard mpu
BBICOKOM MCXOJHOM BJIQXHOCTH HMEET M CYIIECTBEHHBIM HEIOCTATOK.
OpHOCOiHBIE KOHCTPYKLIMM ~ OTJAIOT BJAary HE TOJBKO HApyXy, HO U B
nomenieHre. Benencrteue 3Toro adConroTHas BIAKHOCTh BO3/lyXa B MOMEUIEHUU
MOBBIIIAETCS.

HaubGonee wacto oOpa3oBaHMe  KOHAEHcCaTa HaOJMIOaeTcs B YIJIOBBIX
MOMEIIECHUSIX, HE WUMEIOIIUX HarpeBaTeIbHbIX MPUOOPOB Ha TIIYXUX TOPIIOBBIX
CTEHAaX.

Jleyxcnoitnvle cmeHnogvle nanenu

JIByXCIIOMHBIE CTEHOBBIE MIAHEIH COCTOSIT U3 HECYIIET0 APMHUPOBAHHOTO CJIOS
IUIOTHOTO WJIN TSDKENIOro OETOHA M YTEIUISIOLIETo €0 U3 TEIJIOU30JSIUOHHOTO
JIETKOTO WJIA TYEUCTOT0 OETOHA MM JKECTKUX TTUT-YTeITUTEICH.

KoncTpyknus nanenu npejncrasieHa Ha puc. [1p2.12.

enesobeToHHaa nauta

A 4 /
40-60 |
A‘Q ) ) -
Q [ Q Q 8
° 0 S = = \Q 2
Q Q
\
OTAEeNoYHbIN cnoi /

Avencrbiit unm
nerkunin 6etoH

Puc. I1p2.12. KoHCTpyKIMs IBYXCIOWHON CTEHOBOM MaHENIH

JIByXcioiiHbIe CTEHOBBIC MAHEIM W3rOTABIMBAIOT W3  CIEOYIOUIUX
MaTepuaoB:

a) JIJIs HECYIIUX CJIOEB — TSDKEIbIN M CHJIMKATHBIA OeToH kimacca B 12,5 — B
22,5, nerkuil OETOH Ha TOPHUCTBIX 3aMOJHUTENAX Kiacca He HWke B 7,5 co
cpeiHeli MIOTHOCTRIO He Gonee 1800 kr/m3;

0) I TEIJIOM3OJMPYIONIETO CJIOSI — SIYEHCThIM OETOH CO CpeaHei
IJIOTHOCTBIO He Gonee 500 kr/m°, nerkuii 6eToH co cpesHel MIOTHOCTEIO He Goee
600 kr/m3,

TeIuIon30MAUMOHHBIM  CIIOM MOXET pacIojlaratbCsi Kak C BHYTPEHHEHR
CTOPOHBI ~ OTPAXJIEHUs, TaKk W C HapyxHou. Ilpm pacnonoxenun
TEIJION30JIAIIMOHHOTO CJIOS C BHYTPEHHEW CTOPOHBI OOJIBIIIOE KOJIMYECTBO
OTIYCKHOM BJIard, COJEpKalleiics B HEM, HE MOXET MPAKTUUYECKU UCTapSIThCS
Yyepe3 Hapy>KHBIH JKelne300€TOHHBIN cioi. Bmara cocpeporoumBaeTcsi B Ciioe
SYEUCTOTO WJIM JIETKOTO O€TOHA, MPUJIETAIONIeM K HapYXKHOU JKele300€TOHHOU
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maute. [lpy MHOrOKpaTHOM 3aMOpaXMBaHMM MW OTTAUBAHUM ITPOUCXOJUT
pa3pyllieHne 3TOTO CIIOS.

HaunbGonee GmaronpusTHhIN BIaXKHOCTHBINA PEKUM ITOMEIIISHUM
00€ecreynBalOT IBYXCIOWHbBIE TAHEH C PACIIOJIOKEHHBIM CHAPYKU
atMocdepocToiikum yreruureneM. OHu 00Jaa0T U XOpoIlled BHYTPEHHEH
TEIJIOYCTOMYMBOCTHIO B YCIOBUAX JIETHETO MEPETpeBa.

Tpexcnoninvie cmenosvle nanenu

TpexcrnoifHple TaHEIN COCTOAT U3 ABYX HAPYKHBIX JKEJIE300€TOHHBIX CIIOCB U
yTermTens Mexx1y HuMu. KoHcTpykuus manenu npenacrasiesa Ha puc. [1p2.1 3.

B xauecTBe yreminTens B TaKUX MAHENSIX MPUMEHSIOTCS:

a) TUIUTBI W MAaThl TOJYKECTKHE MHUHEpAJOBAaTHbIC HAa (DEHOIBHOW WM
OUTYMHOI CBSA3KE CO CPENHEN IIOTHOCTRIO He Gonee 250 kr/m;

0) IIUTHI MOJNYKECTKUE W KECTKHE W3 MHUHEpaIbHOW BaTbl Ha OUTYMHOMN
CBA3KE CO CpeHEl IIOTHOCTBIO He 6omee 300 kr/m® ;

B) MaThl U TJTUTHI MOJTYKECTKUE CTEKJIOBATHBIE JIJIsI CTPOUTEIHCTBA;

I') IUIATHI U3 STYEUCTHIX aBTOKJIABHBIX U HEABTOKJIABHBIX OETOHOB (MIEHOOETOH,
ra300€TOH, KEpaM3UTOOETOH) €O cpeHell IIOTHOCTBIO He Gonee 400 kr/m;

J) TUIUTBI U3 Ta30HANOJIHEHHBIX IIacTMacC (TIOJMCTUPOIBHBIN MEHOIIACT
I1C-1, TIC-4, TIC-b u IICB-C, denon-dhopmanpaeruansii neHomiact ®OPII-1,
neHonoauyperan I1Y 4-60, IIIIY-3-2 , IIY-101, meHoruilacT Ha OCHOBE
noymBuHMIXImonaa I1XB-1, ITXB-3;

€) IUTUThl IEMEHTHO-(h)UOPOIUTOBBIE CO CpEeHEN TUIOTHOCTBIO He Oonee 400
Kkr/m3,

MenesobeToHHan nauTa

A
50-80 _y |7/ /Vy > ]
Y >,
50-80 — |/ y4 A <
A
Ytenauteno / enesobeToHHble ycuneHHble pebpa

Puc. I1p2.13. KoHCTpyKIMs TPEXCIOMHON CTEHOBOM MaHeIu

Hcnonp3yemble TEMIOM30JISILMOHHBIE MaTepHalibl 00JIaJal0T pa3IuYHBIMU
HEJ0CTaTKaMHU.

MuHepanoBaTHbIe MIUTHI, HAPSIAY C TAKUMH MOJIOKUTEIbHBIMUA CBOMCTBAMU
KaK HCKJIIOYUTENIbHO Malblii Ko3(dduimeHT TermionpoBoaHoctd (okono 0,04
KKaJ/M-4-Tpan), Mamas cpemHss mioTHocTh (100 kr/m®), HHMYTOXHO Mayoe
collepKaHUEe OTIMYCKHOM BJarv, MMEIOT CYIIECTBEHHbIE HEIOCTaTKHU, KOTOPhIE B
HEKOTOPBIX CIIy4asX CBOJAST HAa HET MX IMOJOXKUTEIbHbIE KayecTBa: OCaaKa
MUHEpaIbHOM BaThl; YXYJAIIEHUWE TEIJIO3aIUTHBIX CBOMCTB NMPU H3TOTOBIECHUU
IUIUT Ha Pa3jMyYHBIX CBs3Kax; Oosblias 1e()OpMATUBHOCTh MHHEPATOBATHBIX
U3JIeNMA, YCIOXKHAIONIAs TEXHOJOTMIO M3TOTOBJICHUS TaHesed; HEO0OXOAMMOCTh
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yCTpOMCTBa B KOHCTPYKTHBHBIX CJIOSIX pPeOEp KECTKOCTH, SIBIISIIOLIUXCS
«MocTukamMu xojona». Ilpu dbopmupoBaHuu MaHeneld MHUHEPAJOBATHBIC IUIATHI
OPUXOAUTCS 3amuiate OT Biaarn. Kpome TOro, mnpu OETOHUPOBAHUH W
BUOPUPOBAHUM MHUHEPATIOBATHBIC TUIMTHI YIUIOTHAIOTCS (MX CpPEIHsSA IUIOTHOCTh
noBeimaerca Ha 12-26%), a xene300eToHHas minTa yroiuaercs ( BMecTo 9 cm
nocturaer 15-16 cm), pebpa nmonyqaroT OOJBIIYIO TONIIKUHY, YEM MPETYCMOTPEHO
npoekToM. [Ipu 3ToM KO3 UIIMEHT TETUIONPOBOAHOCTH TAKOW CTEHOBOUM MaHeNlu
CoCTaBsIeT 1ocTaTouHO Ooubmryio BenuauHy (0,09 — 0,1 kkan/m-a-rpan).

VYiydieHue KOHCTPYKIIMU TPEXCIOMHBIX MaHeel COCTOsIO B 3aMeHe pedep
IIMOHKAMH, MSITKOIO MHHEPAJTIOBATHOTO YTEIUIUTENS IEHOIMOIUCTUPOJIIOM U B
YTOJIIEHUU BHYTPEHHETO HECYIIEro >KeJIe300€TOHHOIO HECYIIEro CJos, 4YTO
CIOCOOCTBYET 00Jiee paBHOMEPHOMY PACIPEACIICHUIO TEMIIEpATyp Ha BHYTPEHHEH
MOBEPXHOCTH CTEHBI.

TpexcroiiHple MaHeNu C TBEPJBIM JIETKOOETOHHBIM YTEIUIUTETIEM W3 TEHO-
WIM Ta300€TOHa HMEIOT CYIIECTBEHHOE MPEUMYIIECTBO B TOM, 4YTO IMPHU
npaBUIbLHOM (hOpMe TaKHMX JIETKOOETOHHBIX BKJIAJIBIINICH BTOpas kKeyne300eTOHHAs
IUIUTa WMEET XOpOIIyl0 OCHOBY Juisi ¢dopmoBaHus. OJHAKO YTEIUIUTEb,
3aKJTIOYEHHBIA MEXY JIBYMS >KEJI€300€TOHHBIMU CIIOSIMH, UMEET OYEHBb BBICOKYIO
OTHYCKHYIO BJQXHOCTb, KOTOpasi OYE€Hb [JOJI'0 HE YXOAUT U3 CTEHOBOM
KOHCTPYKIIMU. B pe3ynbraTe Takas MNaHENb HMEET MEHBIIEE COMPOTUBIICHUE
Terionepeaadye u 00JIbIIYI0 CPEAHIOIO IJIOTHOCTb.

OCHOBHBIMH HEJOCTATKAMHM TPEXCIOWHBIX TMAHENEH SBUIINCh HU3KOE
WCIIOJIB30BaHUE TIPOYHOCTHBIX CBOMCTB BHEIIHHUX JKEJI€300€TOHHBIX CJIOEB;
CHIDKEHME TEIJIO3AIIUTHBIX CBOMCTB CTEH HM3-3a O00pa3oBaHUsl B TaKUX MaHEIAX
«MOCTHKOB XOJIOZa» B  MecTax CONPUKOCHOBEHUS Kee300€TOHHBIX
pedep;

HEO0OXOAMMOCTD TIIATEIbHON TePMETHU3AIIMN HAPYKHBIX YCTHEB IIIBOB.
Jleckue HagecHbvle cmeHogble nanenu

[Ipy npoeKkTHpPOBaHUU KApKACHBIX 3/IaHUI TPUMEHSIOTCS JIETKUE HABECHBIE
cTeHoBbIe TaHenu. [1o BeICcOTe HABECHBIE CTEHBI Pa30MBAIOTCS Ha ApyChl. [IepBriii
ApyC ONHUPAETCS HEMOCPEACTBEHHO Ha (yHIAMEHTHYI0 OalKy WM Ha
CHEUHUAIBHYIO ITOKOJIBHYIO MTaHENb, A BCE MOCJEAYIOIINE IPYChl, KaK MPaBUIIO, - HA
CTaJIbHbIE OMIOPHBIE CTOJIMKHU.

Jlerkue HaBECHbBIC CTCHOBBIC MAHEIU COCTOSIT U3 HAPYKHOW W BHYTPEHHEU
oOmMBOK ¥ cyosi  yremmtens. OOIIMBKA  BBIIOJHSAIOTCS U3 IUJIOCKUX U
npoUIUPOBAHHBIX I[BETHBIX QJIIOMUHHMEBBIX JIMCTOB; HEPIKaBEIOIICH CTaju;
OKpaIIeHHbIX acOECTOIIEMEHTHBIX IUIUT; JUCTOBOTO OKPAIICHHOTO 3aKaJICHHOTO
CTEKJIa, KJeeBOoW (aHepwl; a Takke M3 OCTOHHBIX M KepaMUYeCKuX IUIUT. B
KaueCTBE YTEIUIMTENICH NPUMEHSIOTCS TEHOIJIACThI, MUHEPAJIOBaTHBIC IUIUTHI,

IICHOCTCKIIO, CTCKIIOBOJOKHMCTBIC IINIMTBI, A4YCHUCTBIC 66TOHBI, APCBCCHO-
BOJIOKHHCTBIC COTHI, 6YMa)KHI>IC N TKaHCBBIC COTOINIACTBbI, 3allOJIHCHHBIC
B(b(beKTI/IBHBIMI/I YTCIUIUTCILIMA  — MHHOpOﬁ, MHUHCPAJIOBATHBIMU H3ACIHUAMU,

BCIIYYEHHBIM TMEPIUTOM. OJIEMEHThl HABECHBIX IMMAHENEN CKPEIUISIoTCS MpHU
MMOMOIIA KJIEEBBIX COCAVMHECHHM W METAUIMYECKUX KpEIUICHWU. Takhe naHeiu
00JaIaf0T XOPOIIMMH TETUIOTEXHHYECKUMU TI0Ka3aTesIMH, HO TOJBKO B TOM
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cillydae, eciu obOecreyeHa BBICOKas KyJIbTypa UX HpPOU3BOACTBA. X JOKHBI
M3rOTaBIIMBATh HA CIEIUAIbHBIX 3aBOJIaX C MPUMEHEHUEM KOHAYKTOpOB. [lanenu
JNOJDKHBI MMETh BCTABJIEHHBIE M OCTEKJICHHBIE IEPEIUIETBl U  IOJHOCTBIO
OTJICJITAHHYIO MTOBEPXHOCTh, YTO 00ECIIEYNBAET UM CTEIEHb 3aBOJICKOM TOTOBHOCTHU
okoJ10 90 — 95%.

Takue naHenu UMEIOT U CYIIECTBEHHbBIE HEJIOCTATKHU.

Tak oOnacTe mNpPUMEHEHHMS CT€H M3  KapKACHBIX  TMaHeled ¢
acOeCTOIIEeMEHTHBIMH OOIIMBKAMU OTPAHMYUBAETCS B OCHOBHOM MOMEIIEHUSIMU C
CyXMM M HOPMaJbHBIM TEMIEPATYPHO-BIAXKHOCTHBIM PpPEKUMAMH, BKIIHOYas
CPEAHEArPECCUBHYIO CPENY.

[Tanenu ¢ 0OMIMBKAMU U3 CTANTBHBIX WM ATFOMUHUEBBIX TPO(OUITUPOBAHHBIX
JUCTOB Ca00 3alIUIIEHbl OT MEXaHWYECKHX BO3JIEWCTBHI, KpOME TOr0, OHHU
MPAKTUYECKH MMapOHENPOHUIIAEMbI, UMEIOT MEHBIIYIO TEIUIOBYIO MHEPLUIO, OoJiee
HU3KYHI0 3BYKOM3OJSLIMIO OT BO3AYIIHOIO IIyMa I10 CPABHEHUIO C KUPHUYHBIMU
CTEHAMHU, YTO CHUYKAET YPOBEHb KOM(MOPTHOCTH BHYTPHU 3/aHHUS.

Pa3HOBUIHOCTBIO HABECHBIX KOHCTPYKLMHU SIBJISFOTCS CTEHOBBIE ITAHENH C
BEHTWJIMPYEMOM BO3IIYIIHOMN TIpocioikoil ( puc. [Ip2.14).

OcoOEHHOCTh HX 3aKJIIOYaeTCs B TOM, YTO HApPYKHBIA 3alIUTHO-
JNEKOPATUBHBIM 3KPaH OTAECICH OT BHYTPEHHEIrO CJIOS BO3IYLUIHOW IPOCIONKOM,
COOOILAIOIIEICS C HAPYKHBIM BO3TyXOM.

CteHbl ¢ BEHTUJIUPYEMOUM MPOCIONKON 00ECIEUUBAIOT HAJEKHYIO 3aIIUTy
OT aTMOC(EepHOM BJIArM, CUCTEMATUYECKOE OCYIIEHHWE BHYTPEHHEro CJIo,
HEO00XO0JIMMOE TIPU UCMOJIb30BAHUH YTEIIUTENIEH C MaJIOW CpEeHEH IIOTHOCTHIO U
BBICOKOM TIOPUCTOCTBIO, @ TAaKX€ IMPU TMOBBIIMICHHOW BIIAXKHOCTA BHYTPH
nomenieHus. Hanvuue 3amMTHOrO 3KpaHa TMO3BOJIAET CHU3UTh TPEeOOBaHUS K
repMETU3alMM CTBIKOBBIX COEJUHEHHUM ITaHEJIEM M CaMOro JKpPaHa, MOCKOIbKY
BJlara, TOMAaJaoliasi BHYTPbh MPOCIONKH, OyAeT CTeKaTh MO ThUIbHON CTOPOHE
JKpaHa, a pa3Mepbl SKpaHa MOT'YT U HE COBIAJATh C pa3MEPaMHU IaHEIICH.
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Puc. IIp2.14. CteHoBas naHenb ¢ BEHTWJIUPYEMOM BO3AYIIHON MTPOCIOMKOM

[Ipn mpoekTUpOBaHUM 3aHUN C HAPYKHBIMH CTE€HAMH C BEHTHIAPYEMOM
BO3JYIIHOM  OPOCIOWKOM  HEOOXOAMMO  YyIENsATh  CEpPbE3HOE  BHUMAaHUE
KOHCTPYKTUBHOMY DEIICHHUIO Y3JI0B, OOECHEYMBAIOLIUX JBUKEHUE BO3AyXa B
npocioiike. KpoMme Toro, 10 cux mop OCTA€TCA OTKPBITBIM BOIIPOC O JABUKECHUU
BO3/1yXa HE TOJBKO B BO3AYILIHOM MPOCIOWKE, HO U B yTEIUIATENE. Tak KaKk BeCbMa
pacnpoCTpaHEHHBIMU TEIUJIOU30JIATOPAMH  SIBJISIOTCS BOJIOKHUCTBIE MaTEpHAJIbI C
MaJIof IJIOTHOCTBIO, 00JIafjatoNIfe BBICOKOM BO3AYyXOIPOHUIIAEMOCTBIO, TO MEPEe]
MPOCKTUPOBIIMKAMH OCTPO BCTaJ BOMPOC Yy4yeTa BIUSHUA (PUIbTpAllMd Ha
TEIUIO3AlUTHBIE CBOMCTBA  OrPaXJAMOIIUX KOHCTPYKUMUA C BEHTUIMPYEMOU
BO3MIYIIHOW TMpociioiikoi. Jlaxke HeOosbIIoe IBMKEHHWE BO3JIyXa B yTEIUIUTENE
CIIOCOOHO TMEPEHOCUTh KOJIMYECTBO TEIJIOTHI, COMOCTaBUMOE C TEIUIOBBIMU
MOTEPSIMHU CTCHOBBIX KOHCTPYKIIHMA 03 pribTparuu.

CoBpemeHHbIe JHeprocoeperapiye KOHCTPYKIUU HAPYKHBIX CTeH

B 3aBucMMOCTM OT pacHoOJIOKEHUS YTEIUIMTENE B  Orpakiarouiei
KOHCTPYKIUU PA3IMYaIOTCs TPU OCHOBHBIX THIA TETIOU30ISIIUOHHBIX CUCTEM:

- YTEIUIUTENIb PACIOJOKEH C BHYTPEHHEH CTOPOHBI Orpa)KAAroIIEH
KOHCTPYKIIUH;

- YTEIUIUTEIb — BHYTPU OTpaxAaroieil KOHCTPYKIIHH;

- YTEIUIUTEIb — CHAPY>KH OrPakJIaolieid KOHCTPYKIUH.

B nmnocinegHem ciydae IIMPOKO MPUMEHSIOTCS JBE CHUCTEMBI: CUCTEMA
«MOKpOTO THIIa» - C OMITYKaTypUBaHHEM WM ¢ 00IUIIOBKOW (pacama u (pacamnas
CUCTEMA C BEHTUJIMPYEMBIM BO3AYLIHBIM 3a30POM.

Cucmembul c ymeniumenem ¢ 6HympeHHell CHOPOHbL 02paxcoarouieil
KOHCMPYKyuu
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PacrionoxxeHne  TEIIOM3O0JSIMMOHHOTO  MaTepuaja Ha  BHYTPEHHEU
MOBEPXHOCTH CTEHBI MPEUMYLIECTBEHHO HCIOJIB3YIOT B CIy4ae PEKOHCTPYKIIMHU
cymecTtBytomux 31aHui  (puc. IIp2.15). Takoe pacnosiokeHHE YTEIIUTENS
MO3BOJISIET COXPAHUTh APXUTEKTYpHBIA OOJIMK 3/aHus (OCOOCHHO €ClM OHO
ABJISIETCS] APXUTEKTYPHBIM MaMSITHUKOM); MIPOBOJIUTH YTEIJIEHUE TOJIBKO TE€X CTEH,
KOTOPBIE B 3TOM HY>KIAIOTCS; TPOU3BOAUTH PAOOTHI IO YTEIUICHUIO B JTH000€ BpeMsI
roJia, Ipyu 3TOM He TPeOYIOTCS Cpe/ICTBA MOAMAIIBAHUS.

Tennousonauma
OTaenoyHbIn cnomn |/]
0 o

O/erl\ OTAeNouHbI cok
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@ Q ‘iL @
oo I OcHoBa ( KupnnyHas

Puc. IIp2.15. KoHCTpyKiusi CTEHBI C YTEIUIUTEIEM C BHYTPECHHEU

CTOPOHBI

OpnHako yTeIUIEHHE CTEH C BHYTPEHHEH CTOPOHBI MMEET JiBa CYIIECTBEHHBIX
HEJIOCTaTKa.

Bo-niepBbIX, yMEHbIIAETCS IUIOIMIAAb IOMEIICHU. Bo-BTOpBIX, MacCUBHas,
XOpOLIO AKKYMYJIMPYIOIAast TETUIO YaCTh CTEHBI OKA3bIBAECTCS 3UMOU B 30HE HU3KHUX
TEMIEPATyp. OTO PE3KO CHWXKAET TEIUIOBYID HMHEPIMIO  Orpa)kAarolen
KOHCTPYKIIMH, U, CJIEIOBATENIBHO, YXYAIAET MUKPOKIUMAT ITOMEILEHH.

JUJ1st IpaBUIIBHOTO YTEIJIEHUSI CTEH U3HYTPU HEOOXOAMMO YUUTHIBATh (DU3UKY
IIPOLIECCOB TEIUIO- M BiArornepeHoca. TemmepaTypa OrpakIaroliel KOHCTPYKIUU
3a CJIOEM YTEIUINTEN] 3HAYWTENIbHO CHIKaeTcsa. I[losTomy B 3uMHee Bpems
BOJISIHOW Tap, 00pa3yrouuiicsi BHYTPY MOMEIICHUN, HEM30€KHO KOHACHCUPYETCS
34 CII0EM YTEIUIMTENs Ha BHYTPEHHEH IMOBEPXHOCTH KUPIUYHOM CTEHBI.
HakonuBiasicst 3a 3MMHUK NEPUOJ BJIara HE yAAJSIETCS HAPYXKY AK€ JIETOM, YTO
IIPUBOJUT K OTCBIPEBAHUIO CTEH U PA3BUTUIO MUKPOOPIaHU3MOB.

Cucmembol c ymenaumenem 6Hympu 02paxcoarouieii KOHCMmpyKyuu

bospmroe pacnpocTpaHeHME B MHOTOATaKHOM CTPOUTENIBCTBE IOJTYYUIIU
HECYII[UE CJIOMCThIE HAPY>KHBIE CTEHbI C OOJUIIOBKOM KUPIUYOM. Y TEIIUTENh
pacnoJiokeH BHYTPU CaMOM OTpa)KAarouieil KOHCTPYKIMH (KOJIOALEBasl KIIaJKa).
IIpr Takol cucTeMe Orpaxiaromas KOHCTPYKLHMS BBIIOJHSETCS M3 JIBYX
napajyieIbHbIX CTEHOK, COEIMHEHHBIX MEXAY COO0OM KECTKMMHU WIM THOKUMU
CBA35IMU, a 00pasyrolleecs MEeX1y HUIMHU IPOCTPAHCTBO 3aIOJIHSIETCS YTEIIIUTENEM
(puc. IIp2.16, TIp2.17). C no3unMu TEIUIOTEXHUKU ODTH CBSI3U SIBISIOTCS
«MOCTHKAMHM XOJIOJA» W OHHU MOTYT 3HAQYUTEIbHO CHU3UTHh TEPMHUYECKOE
CONMPOTHUBJICHUE BCEW Oorpaxiuarolie KOHCTpykuuu. Hambosiee mepcrneKTHUBHBI B
OTOM OTHOILIEHHM CTEKJIOIUIACTUKOBBIE CBs3U. Ilpm wuX wncnonp3oBaHuu
TEIUIONOTEPH , Kak MOpaBuio, He mpeBblaloT 2%. Takoe KOHCTPYKTHUBHOE
pelIeHne YTEIUIEHUs HCIOJIb3YeTCsl B OJHOW W3 PAa3sHOBUIHOCTEHW CHCTEMBI
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«PAROC». B kauectBe yTemnuTens B HEH HCMIONB3YEeTCd HW30JSILIMOHHAS
IPOAYKIMS Ha OCHOBE 0a3a1bTOBOTO BOJIOKHA.

KuvpnuyHasa Knagka | N
Knapgka us 610KoB
T |
LLITyKaTypKa l Tennousonauus
B
(&) —5 | &
[
| CsAasun

\

Puc. I1p2.16. KoHCTpyKIUs HECYILIEH CIIOMCTON HAPYKHOW CTEHBI C
OOJUIIOBKON KUPITUYOM

Takasi cucTemMa HMMEET U CYLIECTBEHHBIE HEIOCTAaTKU. Bo-mepBBIX, MOJ
OrpakJIalolIue KOHCTPYKIHMH TpeOyercss Oosiee OOBEMHBIM U JOPOTrOCTOSIIMIMA
byHIaMEHT, YeM 1oJ1 0ObIYHbBIE CTeHBI. BO-BTOPBIX, Bara KOHAECHCUPYETCS MEXKTY
BHEIIHEH W BHYTPEHHEW CTEHKaMU Ha TEIUIOM3OJSIIMOHHOM MaTrepuane U Ha
BHYTPEHHEUW MOBEPXHOCTHU HAPYKHOM CTEHKH. [Ipy 3TOM yTerInTENb HE BHICHIXAET
JaXe B TEIUIOE BpeMs Iojla, TaK KaK HapyXHBIM CIION sBIsSETCS MapoOapbepoM.
OTO MNPUBOIUT K CHIXKEHHI0 TEPMHYECKOTO CONPOTUBIIEHUS OTpaXkIAroIien
KOHCTPYKIMU U €€ YCKOPEHHON aMOpPTU3ALIHH.

YTemmurenb MOXET pacloyiaratbCsi M MEXKAY KECTKUMH CKOPJIYIIaMH,
Hampumep u3 kenezobetoHa (puc. I[Ip2.17). MoHonuTHOE OETOHUPOBAHUE
CKOPJIy ~ MPOM3BOJAT B  COOPHO-Pa30OpHON  IIUTOBOM  omaiyOKe C
MpPEABAPUTEILHON YCTAHOBKOW IUIUTHOTO YTEIUIATENS B 3aBOJCKUX YCJIOBUSX.
TexHH4YeCKUMU OCOOCHHOCTSAMM TaKOW KOHCTPYKIIMU SIBJISIETCS MPOMEp3aHUe
HAPYXKHOU CKOPJIYIIbI B 3UMHEE BPEMs, KPOME TOTO, TEIJIOU30JISIMOHHBIN CJI0N HE
JIOJDKEH TPOIYCKaTh Map, 4TOObl HCKIIOUMTH KOHJECHCALMIO BJard B 3UMMHEE
BpeMs.

Tennon3onAUNOHHbIE
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Puc. IIp2.17. KoHCTpyKIMs HABECHOM MaHEIU ¢ IBYMS JKeJ1e300€ TOHHBIMU
CKOpJIyIIaMH Y TIUTHBIM YTEIUIUTEIIEM MEXKAY HUMU

©

ANTANN

Cucmembvl HAPYIHCHOU MENTAOUZONAYUU «(MOKPO20» MUNA
B cuctemax HapyKHOU TEMIOU3OISIHUH «MOKPOTO» THUIIA MOKHO BBIJIEIHUTD
TPHU OCHOBHBIX ciios (puc. [1p2.18 ) :
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- TEIUIOU3OJSLMOHHBIA — IUIMTHl U3 TEIUIOM3OJALMOHHOTO MaTepuana ¢
HU3KUM KO3(DPUIIMEHTOM TETUIONPOBOAHOCTH (HAPUMED, TUIUTHI U3 MUHEPAIBHOM
BaThl WJIM TIEHOMOJIUCTUPOIA);

- apMHpPOBAaHHBIM — CJIOM W3 CHEUUAIBHOrO KJIEEBOIO COCTaBa,
ApPMUPOBAHHBIN YCTOMYHUBOM K IIEIIOYH CETKOU;
- 3AIIUTHO-IEKOPATUBHBII — TPYHTOBKA M JIEKOpPATHBHAs IITyKaTypKa

(MI/IHepaJII)Haﬂ NI HOHHMepHaﬂ), BO3MOXHa OKpacCka CIICIaJIbHBIMHA
«AbIIIAIIMNMI KpPaCKaMU. B xauectBe 3aIIUTHO-ACKOPATUBHOI'O CJIOSA MOKET
TAKKC IPUMCHATHCA KIIMHKEPpHAsA IIJINTKA WU HaTypaHBHBIﬁ KaMCHBb.

KMpI'IMLIHaﬂ KnagKa [

CeTKa 13 CTEK/I0BOJIOKHA
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Puc. I1p2.18. KoHCTpyKIMa CUCTEMBI YTETUIEHUS] «MOKPOT'O THUIIA»

Kaxpri cIoM BBITIOJTHAET B CHUCTEME CBOIO byHKIHIO.
Tennon3onAMOHHBIE  MaTepuayl  O0ecIleurMBacT yTEIUICHHE OTpaKJIaroIiei
KOHCTPYKIIMH, €ro TOJIIIUHA OMpPEACseTCs TEIJIOTEXHUUYECKUM PacyeToM, a THII
Marepualia — IPOTHUBOIIOKAPHBIMUA TPEOOBAHUSIMU.

ApPMHpOBaHHBIA CIIOH  HEOOXOAUM JUISI OOECIICUCHMs] aAre3ud 3alluTHO-
JIEKOPATUBHOTO CJIOSI K TOBEPXHOCTH TEIUIOU3OJIAIIMOHHOMN TUIUTHI.

3alIMTHO-ICKOPATUBHBIA  CJIOM  BBITIOJHACT JIB€ (DYHKIMM: 3alluIiacT
TETUION30JALIMOHHBIA MaTepuaa OT BHEINIHUX BO3JCUCTBHM, a TaKXEe MPUIACT
(dacany SCTETUYHBIN BHEIIHUMN BU]I.

TakumMu cuUCTEMaMU  SIBJISIFOTCS CHUCTEMS HApPYXHOU TEIUIOU30JISLIAN
«ROCKWOOLYy», «BAYKOJIOP», «CERESIT», «PAROC», «TERMOMAX)»,
«CHUHTEKO», «ISPOTHERM», «TEPPAKO», «RELIUSY.

I[Ipy TpPOEKTUPOBAHMM TaKUX CHUCTEM HEOOXOAMMO  OOecIeyruBaTh
COBMECTUMOCTh CMEKHBIX CJIOEB IO TEMJIOBOMY PACHIMPEHUIO, BOAOIOTIIOIECHUIO,
MOPO30CTOMKOCTH, MNapOINpPOHHUIIAEMOCTH (C YBEIMYEHHEM HApyXy), a TaKkKe
HaJiJIeXkKalee CUEIJIEHUEe Jpyr ¢ ApYrom (Bo3pacTralpoliee Mo Mepe JBUXKEHUS
CHapy>Kl BOBHYTPb).

Cucrembl yteruieHus (acagoB ¢ HAHECEHHEM INTYKaTYpHBIX CIIOEB 10
YTEIUTUTENIO MOPA3ACIAI0TCA Ha IBA KOHCTPYKTUBHBIX TUIA: CUCTEMBI C )KECTKUM
3aKpEIUICHUEM YTEIUIUTENII Ha CTEHE M CHUCTeMbl C THOKUMH DJIEMEHTaMU
KperieHus Teronsonsaiuuun (puc. [1p2.19).
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Puc. I1p2.19. Cxema kperuieHHs NOABUKHBIX KPOHIITEHHOB
(cuctema « TEPMO®ACAI»)

B cucremax c¢ rubkumu snementamu kpervieHus — («SERPOROCK»,
«TEPMO®ACA/l») wuckimoyaeTcs IMepefavya OCaJovHbIX jAedopManuii  Ha
OTACJIOYHBIM IITYKaTypHbIM cioil. Kpome Toro, neuMcTBUST Ha MOBEPXHOCTh
HITYKaTYpKHU TEMIEPATYPHBIX U BETPOBBIX HArpy30K HE MEPENAETCs HA OCHOBAHUE
OrpakJ1aroIle KOHCTPYKIUU (KUPITUYHBIE CTEHBI, TAHEIIN) 3JaHUs.

CucteMbl  Hapy>XHOIO  YTEIUIEHHSI  «MOKpOTO»  THIA  JIOCTATOYHO
3¢ dexTuBHBl. BHyTpeHHEe Temio 34aHusl B 3UMHHUN NEPHOJ MPOrPEBAET TOJILY
OCHOBaHUS CTEHOBOM OIPpAXKIAOMIEM KOHCTPYKLMH, HWMEIOIIEH HHU3KOE
COIIPOTHUBIICHUE TEIUIONEepeaaye, a OCHOBHYIO pOJIb [0 COXPAHEHHUIO Teria Oeper
Ha ce0s 3¢pdeKkTuBHBIN yTeruTenb. [Ipu 3TOM «Touka pOCHD» BBIHOCUTCS B
YTEIUIUTENh M HE NPOUCXOAUT HAKOIUJICHUS KOHAEHCATa, TaK KaK Marepuall
HECYIIel KOHCTPYKIIMU 001a/1aeT HU3KOM MapornpOHUIIAEMOCThIO, a YTETUIUTEhb U
TOHKHUU CJIOW IITYKAaTyPKU JOCTATOYHO MApOIPOHULIAEMBL.

@Dacaonvie cucmemul ¢ 6EHMUTUPYEMBIM 6030YUIHBIM 3A30POM

[TpuHIMNIUanbHOE KOHCTPYKTHBHOE pelieHue ¢GacagHblX CHCTEM C
BECHTWJIMPYEMBIM BO3AYIIHBIM 3a30poM cieaywponiee. C BHEHMIHEHM CTOPOHBI
HECYIIUX KOHCTPYKIMI HApYyHOU CTeHbI (OCHOBAHME) U3 JKeJe300€TOHa, KUpIHYa
WIM  Pa3IMYHbIX OETOHHBIX OJIOKOB KpEeNUTCs Kapkac M3 MeTala
(MOAKOHCTPYKIMSA), HAa KOTOPHIM HABEUIMBAIOT TIUIMTHBIM WM  JIMCTOBOM
OTIEJOYHbIN cioi (dKkpaH). PaccrossHue MeXIy OCHOBAaHHEM M JIKpPaHOM
NPUHUMAETCS TaKUM, YTOOBI MOXHO OBLJIO  pa3MECTUTh TaM CJIOW IUIUT
YTEIUTUTENS. U OCTaBUTh BO3AYIIHbIA 3a30p 40 — 100 MM Mexay 3KpaHOM H
yreruteneM (puc. [1p2.20, puc. [1p2.21)

OcHOBaHUe cTeHbI BHewHW1 cnoit (akpaH)
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Puc.I1p2.20. KoncTtpykumst  ¢acagHOW CHCTEMBl C  BEHTHUJIMPYEMBIM
BO3JIYIIHBIM 33a30pOM
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Puc. [1p2.21. ®parment dacagnoii cuctemsl «PAROCH ¢
BEHTUJIMPYEMbBIM BO3IYIIIHBIM 3a30pPOM

Takas cxema pacroJIOKEHHsI CIOEB SIBJIAETCS ONTUMAIBHON, TaAK KaK B 3TOM
Clly4ae CJIOM pas3JIMYHbIX MaTEPUAJIOB JO BO3IYIIHOTO 3a30pa PacIoJiararorcs Io
Mepe yBelIMueHUs: KO3 PUIueHTa napornpoHULIaeMOCTH.

brnaronapst ToMy, 4TO B JaHHOW CUCTEME CIIOM TEIUIOM30JSLUN PACIIONIOKEH
CHapyXH, OCHOBAaHHWE CTEHbl 3allMIIEHO OT TOMEPEMEHHOIO 3aMep3aHus M
OTTauBaHUs. BelpaBHUBAIOTCS TaK)Ke TEMIEpATypHbIE KOJEOAHHSI MACCHBA CTEHBI,
YTO MPEMNSTCTBYET MOSABICHUIO Nedopmanuil. 30Ha KOHACHCALIMM CIBUTAETC B
HapY>KHbIN TEIOU30JISIIUOHHBINA CJIOW, BHYTPEHHSSI 4YacTh CTEHbl HE OTCHIPEBAET,
U He TpedyeTcsl AOMOJHUTENIbHON Mapou30ysaiuu. M3 Temnon3omsiMoHHOro Clios
BJIara yJajsieTcsl uepe3 BO3AYIIHbIN 3a30p MEXAY HUM U OOJIMIIOBKOM.

Boznymnbiii  3a3op, Omarojmapst mnepemnany JaBieHHs, pabOTaeT «Io
MPUHIUIY ACHCTBUS  BBITSDKHOM TpyOwb» (puc. [Ip2.22 ). B pesynbrare uero
BHYTPEHHSIS Bjlara CBOOOAHO yJaIsIeTCsl B OKPYKAIOUIYIO Cpeay.
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[Ipumedanue¢; ) + - BHyTpeHHAA(CDena; - - HapyxKHas cpena
Puc. [1p2.22. Cxema TemIonoToKOB B BEHTUIIMPYEMbIX (acamax

Bentunupyemblii BO3IYIIHBIN 3a30p CHUXKAET TEIUIONOTEPU B OTOMUTEIbHBIN
NEepHO/I, TaK KaK TeMIEpaTypa Bo3yXa B HEM HECKOJBKO BBIIIE, YEM CHAPYXKHU.

[Ipu mpoeKkTUpOBaHUM KOHCTPYKLMM (hacaga ¢ BO3AYIIHBIM 3a30poM 0coboe
BHHUMaHHE CJIelyeT oOpalarh Ha BO3MOXXHOCTh CBOOOHOM IIUPKYJISIIUKA BO3IYyXa.
[Ipu 3TOM paccuMThIBaETCA KaK TOJIIMHA CaMOTO BO3YIIHOTO 3a30pa, Tak M
pa3Mepbl BXOJTHBIX U BBIXOIHBIX OTBEPCTHH.

TakumMu cuCTEMaMH  SIBJISIIOTCSI  CHUCTEMbl HApYXKHOW  TETUIOU3OJISILIUU
«ROCKWOOLYy, «BREVITOR», «PAROC», «GASELL», «ANJIO-C»,
«AUAT», « TFOBUJIC» u npyrue.

B kawectBe yremnurtens B BEHTWIHPYEMBIX (acagax HCHOIb3YIOTCS
MUHEpAJIOBATHbIE  YTCIUIUTENH,  HW3TOTOBJICHHBbIE W3  BJIAroCTOMKONM U
BOJIOOTTAJIKMBAIOIICH 0a3aibTOBOM MM CTEKJISIHHOM BaThl. Tak Kak B BO3IYIIHOMN
MPOCIIONKE MOTYT BOSHUKATh MHTCHCUBHBIC BO3YIIHBIE MOTOKH, KOTOPhIE MOTYT
pa3pylIUTh BEPXHHUM CJIOW MSITKOTO YTEIUIUTENs, TO JJIsl 3allUThl MOCJIEIHEro
UCITIOJIB3YIOT BETPO3ALIUTHYIO MAPONPOHUIIAEMYIO TUICHKY. MOryT IpUMEHSAThCS U
YKECTKHUE TEIUIOM3OJISIIIUOHHbIC TUTHL. [IpmkuMm yTemmurens K Hecyled creHe
OCYIIECTBIISIETCS] TApENbYaThIMU IIACTUKOBBIMU JI00EISIMU.

Mertannuyeckue TMOAKOHCTPYKIIMM COCTOSAT M3 KPOHIITEHHOB, KOTOPbIC
KPETISITCSL C TTOMOIIBIO CIIEHMAIBbHBIX aHKEPHBIX 3JIEMEHTOB HEMOCPEJCTBEHHO Ha
CTEeHy, M Hecymux npoduiei (HampapisAIOMIMX), YCTAaHABIMBAEMBbIX Ha
KpoHIITeHHBI. Ha Hecynue mpodm MOHTHPYETCS TTUTHI OOJIUIIOBKH.

Tpebyemasi HOMEHKJIATYpbl H3ACIUN TMOAKOHCTPYKIMU JJIi KOHKPETHOTO
3MaHUSl 3aBUCUT OT KIMMATHYECKOrO paiioHa CTPOUTEIbCTBA, BBICOTHI U
KoH(Urypanuu 37aHus, BUJa MaTepuajia HECyIIed CTEHbI, TOJIIMHBI W THUIIA
YTETUIUTENs, TUIAa OOJHMIIOBKU M CIloco0a ee KperuieHus. B KakJIoM KOHKpPETHOM
clly4ae pacyeT MOJKOHCTPYKIIUHU JOJKHBI BBHITIOHSIThH CICIIUATHUCTHI.

VY dacagHbIXx cHCTEM C BO3JYIIHBIM 3a30pOM (BEHTHJIMPYEMBIX (acaaoB)
MHOTO JJOCTOMHCTB, HO U MHOTO TTPOOJIEM.

Bo-niepBrix, BeHTHIIHpYyeMbIe (Dacaibl 0O4eHh MHOTOKOMIIOHEHTHBIE CUCTEMBI,
¥ OT KadecTBa KaXJOT0 W3 ITUX KOMIIOHEHTOB OyneT 3aBuceTh 3((HEKTUBHOCTH
BCEr0  TEXHHUUECKOro pemeHus. IlpuyeM  cocraBisiomme  KOMIIOHEHTHI
MPOU3BOJATCS  pazIMuHbIMU  npeanpuarusmu. CreaoBaTenbHO, HE0O0X0aUM
CTPOXKAUILINKN TEXHUYECKUN KOHTPOJIb KAK KAXKIOW COCTABIAIOLICH, TAK U BCEH
CUCTEMBI B IIEJIOM.

Bo-BTOpHIX, OYCHb CIIOKHO pEIIAeTCs BOMPOC TMPUMBIKAHUA K
OOIIeCTPOUTEILHBIM KOHCTPYKIUSAM. [[7s1 KakaoW CUCTEMBbl B 3aBUCHMOCTH OT
TUTIOB MTPUMEHSIEMbIX MaTepPHAJIOB HYKHBI CIICIIMAIBHO pa3pabOTaHHBIE dJIEMEHTHI.

B-TpeTpux, mpu yCTpOWCTBE BEHTWJIHPYEMBIX (acamoB HEO0OXO0IUMO
obecrieunTh OecTpenaTcTBeHHbIM W 3(h(OEKTUBHBIN BO3MYIIHBINA TOTOK IO BCEH
BHYTPEHHEH MOBEPXHOCTH CTEHBI, YTOOBI HE 00PA30BHIBATIUCH KMEPTBBIC 30HBI.

B-ueTBepThIX, 04EHH BAXKHO OOECIIEYNTHh OBICTPOE BBHIPABHHUBAHHE IaBJICHUS
Hapy>XKHOTO BO3/lyXxa M [IaBJICHUSI B BEHTWIMPYEMOM MPOCIOHKE, KOTOpPOE
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HEOOXOAMMO JIi WMCKJIIOYEHUS TOMAJaHUs MOXKACBBIX Kareidb B BO3YIIHYIO
OPOCIONKY W W30€KaHWd M3IUIIHEH BETPOBOW HArpy3ku NpH TEpPEeMEHHOM
BETPOBOM JIaBJICHUU. DTO JAOCTUTAETCS MPU TOYHOM pacyeTe U 0OeCleyeHUuu Ipu
CTPOUTEIHCTBE MIMPUHBI OTKPHITHIX IIBOB OOJUIIOBKH, TOJIIMHBI BEHTHIIMPYEMOU
BO3IYLIHOM MPOCIOWKA W BO3AYXOHEIPOHUIAEMOCTH OCHOBHON KOHCTPYKIMHU
HApYy>KHOU CTEHBL.

B-nsaThIX, BO3AYNIHBIA 3a30p SBISETCA «aKycTHUYEeCKOW TpyOoi». JIroObie
3BYKH, MPOU3BOAUMBIE B HEM, OYyIyT pacOpOCTPaHSThCA IO BCEH MJIOCKOCTH
dacanma. Jlns ymeHblieHus ryneHus ¢acaga MpU MOPHIBaX BETpa, MPUXOAUTCS
YMEHBIIIATh 3230pbl MEKY TUTUTAMU OOJIMIIOBKH.

B-miecTeiX, OTCyTCTByeT enuHas  METOAMKA  pacyera CHCTEM  C
BEHTWJIMPYEMbIMU (hacalaMu.

B-ceapMbIX, TmipeyiaraemMbie HBIHE CHCTEMBbI pa3pa0OTaHbl 3amagHbIMU
IIPOU3BOJUTEISIMUA, COOTBETCTBYIOT KJIMMAaTUUYECKUM XapaKTEPUCTUKAM TEX CTpPaH
Y YPOBHIO HX CTPOMTEIIbCTBA. POocchiickre KOMIIAHUU aJallTUPYIOT UX K YCIIOBUSAM
Poccuun, umeromieit Oojee pe3kuil KOHTUHEHTAJIbHBIM KIUMAT. YCJIOBHUS Ke
PecnyOnuku Y30ekuctan oueHb cnenuduunbl. HyHa HagekHas! TETIOU30ISAINS
HE TOJBKO B 3MMHUM NEPUOJ, HO M YCUJICHHAs TEIUIO3AlUTa OT YPE3MEPHOIO
IIeperpeBa B JIETHEE BPEMSL.

IIp2.3. CoBpeMeHHbIC KOHCTPYKTHBHBIC PELICHU KPbILI 115
IHepProd(ppexkTUBHBIX 3AaAHUI

Ilpu evio0pe KoncmpyKyuu Kpoviuiu PEANOYTEHUE CIIETYET OTAABaTh
YepaavuHbIM KpbilliaM. XOTsI OHHU CTOAT JIOPOKe OecuepaayHbIX, 3aTO 00J1a1at0T
LEJIBIM PSIOM HNPEUMYIIECTB:

- YepaaKk TMO3BOJIAET  PEryjsipHO  CJIEAWTh 32 T'€PMETUYHOCTHIO
BOJIOM30JIALIMOHHOTO KOBpPA;

- uYepAaK JaeT BO3MOXKHOCTb HAONIOAATh 3a BIAXXHOCTHBIM COCTOSIHUEM
TEIUIOM30JISILIMM, B CIydae HEOOXOJWMOCTH IMPOU3BOJIUTH MPOCYLIKY, HAIpUMED,
MIPOBETPUBAHUEM (OTKPHIBAHUEM CIIYXOBBIX OKOH);

- YepAaK JEeIUT KOHCTPYKUHUIO KpPBIIIM, a COOTBETCTBEHHO U PAaCUYETHYIO
Pa3HOCTb HAPYXKHBIX U BHYTPEHHUX TEMIIEpATyp Ha JABE YaCTH.

Tak, ecnu mpu COBMEIICHHOM MOKPBITUU PAaCUETHBIN Nepernaj TeMrepaTyphbl
( or mmoc 18°C mo munyc 20°C ) pasen 38°C, To a1 4epaauHOro mepeKkphITHs (
npu Temmeparype Ha deppake Mmunyc 2°C) mepenan 6ymer 20°C ( ot 18°C no
munyc 2°C), a s Haguepaaunoi kpeimm pased 18°C (ot munyc 2°C no munyc
20°C). VMeHbIIEHHE TeMIIEpaTypHOTO IMepenana BO3AyXa, PacloIOkKEHHOTO II0
00€ CTOPOHBI KOHCTPYKILIMH, YIIYYIIAE€T €€ IKCIUIyaTal[MOHHBIA TeMIIepaTypHbIN U
BJIQYKHOCTHBIN PEKUM, a TAKXKE CITOCOOCTBYET COXPAHHOCTHU U JOJITOBEYHOCTH.

B cBsa3u ¢ aTuM B Hacrosiliee BpeMs MPH PEKOHCTPYKLIHMU TPaKIaHCKUX
3JaHAM YaCTO COBMEIIEHHOE IMOKPBITUE 3AMEHSIIOT CKATHOM YepAayHOM KpbILIEH
(puc. I1p2.23).
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Boibop mennouzonayuonnvix mamepuanog IJisi KpbIl IIPOU3BOIUTCS B
3aBUCUMOCTM OT THIIAa KPOBEJIBHOTO IOKPBITUS C Y4E€TOM TpeOOBaHUMN
HOPMAaTUBHBIX JTOKYMEHTOB Ha KPOBJIM U MOKApHYIO 0€3011aCHOCTb.

Tax, Hanpumep, A7 TEIUIOM3OJIALIMOHHBIX MaTEpUANIOB, BBIIOJHIIOLUINX
OJIHOBPEMEHHO (YHKIIMM OCHOBAaHMS IOJ pPYJOHHBIE M MACTUYHBIE KpOBIIH,
OPOYHOCTh HA C)KATHUE SBISIETCS HOPMUPYEMBIM IoKazareneMm. IIpodHocTh
TEIUIOU30JSIIMOHHBIX MaTEPUATIOB, KOTOPbIE MOTYT IMPUMEHSTHCS AJI YTEIUICHUS
CKaTHBIX KpBbIII, HE HOPMHUPYETCS, MOCKOJIbKY TEIUIOM3O0JIALMS YKIAAbIBAETCSA B
OOpEIIeTKY U HE HECET HAarPy3KH OT KPOBJIH.

Puc. I1p2.23. 3aMeHa MIOCKOU KPBIIIKM CKAaTHOW MPU PEKOHCTPYKIIUU

[lon pyJOHHYH® WIM MACTHUYHYK) KPOBIK  MOTYT  YKJIQJbIBAaThCS
MHHEPAJIOBATHBIE  IUIMTHI  MOBBIIIEHHOW  KECTKOCTM  WJIM  JKECTKHE
CTEKJIOBOJIOKHHUCTBIE MaThl, MEHOMOJUCTUPOJIbHBIE TUINTHI, BCIIEHEHHOE CTEKIIO,
NEeHOOETOH.

Jnsg  yremneHuss  CKaTHBIX  KpPBIII ~ PEKOMEHIYETCS  HCHOJIb30BaTh
rupogoOU3MpoBaHHbIC H3JIETUs W3 MHUHEPATbHOW BaThl TOPHBIX TMOPOJ WU
M3EIUs U3 CTEKISIHHOM BaThl, SKCTPYAUPOBAHHBIN TIEHOMOIMCTUPOJL.

Jnst yKJIaaKu yTEIUIUTENS B TJIOCKUX KPBIIIAX MOXET ObITh MPUMEHEHO JBa
crioco0a.

[Ipu mepBoM crmocoOe — YyKJIaJKa BCEro YTEIUIMTENS OCYIIECTBISETCS
KECTKUMH  TIIUTaMU  ofHOW Mapku. Jlns Habopa HYXHOW  TOJIIMHBI
TEIUION30JSILNN  YTEIUIUTENb YKIIAABIBAETCSI B HECKOJIBKO CIIOEB, TEM CaMbIM
WCKITIOYAeTCS BO3MOXKHOCTh 00Opa30BaHMsI «MOCTHKOB XOJIOJa» TO CTHIKAM ILUTUT
YTEIUTATENS.

Brtopoii criocod — KoMOMHUPOBAHHBIN — MPEyCMATPUBACT YTEIUICHUE KPBIIITH
TUINTAMU PA3HOM IUNIOTHOCTHU. B HMKHEM CJI0€ HAXOISTCS NIJIMTHI MEHBIIEH
CpEIHEN TUNIOTHOCTH.

B KOMOWHHMpPOBAaHHOM BapUaHTE MOXET TaKKe MPUMEHSIThCS CHCTEMA,
COCTOSIAS] W3 CTEKIOBOJOKHUCTBIX M MHUHEPATOBOJIOKHUCTBHIX IUIWT. JlaHHBIN
BApUAHT MOXET BKJIIOYATh B ce0d TpU (PYHKIMOHAIBHBIX CJ0s. BepxHuil cioi —
IJTUTHI C TIOBBIIEHHOW CPEHEeW IIOTHOCTBIO, BTOPOW — Oojiee MSTKue, TpeTui
(HWOKHUN) CIOM — U3 IUIUT C TOBBIIIEHHON CpeAHel MIOTHOCThIO. Takoi BapuaHT
MIPUMEHSIOT B TOM CIIy4ae, KOT/1a HECYIHE KOHCTPYKIIUU MTOKPBITHS — HE TIJIOCKUE,
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Hanpumep, npoduactui. Torga HUKHUM KECTKUN CIION YTEIUIUTENS] HE TO3BOJIUT
CpeaHeMY CI00 1e(OpMUPOBATHCA IO TONIIUHE HAJl IyCTOTaMU MpodHacTHiIA.

JUist  yBEeIMYEHUS CKOPOCTH IIpolecca INMPOCYLIMBAaHUSA  YTEIUIMTENS
PEKOMEHIYETCSl IPUMEHSTh TEIUIOM30JILIMOHHBIE TUINTHI ¢ ma3amu (puc. 11p2.24).
IIpaBruapHO BEHTHUIMpPYEMas KPOBJISI IPEAIIOIAracT HAIMYUE BO3YIIHBIX KAHAJIOB,
KOTOpBIE COOTHOCSITCSI C Ma3aMH TEIUIOM3OJSALUMOHHBIX IUT (puc. IIp2.25).
BerpoBoe naBieHME MW Iepernaj JaBJICHUW BCIEACTBUE PAa3sHOCTH BBICOT M
TEMIIEpATyp 3aCTAaBIIAIOT BO3AYyX JBHUraThCS MO Ma3aM KaHAJOB M COOMpAThCS B
KOJIJIEKTOPBI, KOTOPBIE PACIOJIAratOTCsl B BEpXHEN INIOCKOCTH KpoBiu. [Ipu 3TOM B
BEPXHHUX TOYKAX KOJUIEKTOPOB YCTaHABIUBAIOT JAE(ICKTOPHI.

Takoll KpOBEJIBHOM CHUCTEMOM SBIAETCA CHCTEMA TEIUIOBOW H3OJSLNU

«PAROC».

BenTHIAUHOHHEIE Ma36L I'napoH30MIHOHHLI KOEEp

Tenaon301A0HEA
«P-‘!.RGCB)

ry = Ilapyuag.lm.mu
Io?)
,}.-IO IzlPﬂBHHBﬂm]lIHH
0 N CmoE 10k
HenesobeTonnan
¥ n THTA

Puc. IIp2.24. JleTans COBMEIIEHHOW BEHTUIMPYEMOMN KPBIIIN CUCTEMBI
«PAROC»
[TTUTBI TETIOM3OMAIMN YKIIAIBIBAIOT BPa30ekKy IO OTHOIICHHUIO APYr K
JpYTY, YTOOBI U30€KaTh CTHIKA YETHIPEX YTJIOB.
K ocnoBanuro (6eToH, mpodHACTHI W T.I.) TEIJIOU3OJISAIMOHHBIC IIIATHI
KpeIAT ChenuaibHbIMU deMeHTaMu. CpenHsisi IUIOTHOCTh TEIUIOM30JISIIMOHHBIX

IUTMT U3 KAMEHHOM BaThl cOCTABIAET oT 95 10 230 Kkr/mM3, a MX TEmIONpOBOAHOCTE
— 0,042 Br/m K.

Mm

TTasel B TEIOH30IAHH I

TEH:IOI’ISU:U{UH OHHEIE
mate «PAROCH

Bozgymmrii kanan

Tapouzonaua
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Puc. [1p2.25. YcTpoiiCTBO BO3AYLIHBIX KAHAJIOB B KPOBEIBHOUN CHCTEME
«PAROC»

KoHcTpykTHBHOE pelieHue YTEIUIeHHS CKaTHBIX KpOBEJIb B CHUCTEME
«PAROC» npencrapieno Ha puc. [1p2.26.

AHaNOruyHOE PEIICHUE YTEIJICHUs KPBIII MpeuiaraeT U JAarckas KOMIIaHUs
«ROCKWOOLYy, BeImyckaromias TEIJIOU30ISAIMOHHBIE MaTepyaibl Ha KaMEHHOMN
OCHOBE (MHHepajibHas BaTa U3 0a3ajdbTOBOro BOJIOKHA). CpelHSs IUIOTHOCTb
TEIUIOM3O0JIAIUOHHBIX IUIUT cocTasisieT (140 — 175) kr/m®, a TermIonpoBOJHOCTD —
0,037 Bt/m °C.

PAROC WAS 25t

TpuCTpONMAILHMK (XOBsKE)
AR
O
Kabers /
W PAROC UNS 38
P>

Funcosaprossas

\]| nnuta
Twapowsonsuma

.

S
S
=77
Y
S
7% 077
) =777

o Vol \ \

ok

Doco

[ Tp—— PAROC UNS 38

Bettwrupyemas
BOMTYUSER NPOCNOAKS

Puc. I1Ip2.26. TexHnueckoe pelIeHre KapHU3HOTO y3J1a IPU YTETUICHUU 3/1aHHS
cuctemoit «PAROCH

[Tpu TIO0CKUX KPOBIISX MPEAYCMOTPEHO JBA TUTIA YTETUICHUSI: OJTHOCIOWHOE U
NByXcIoitHOE. TerIon30sAIMOHHBIC TUTUTHI TaKXKE YKIIAJIBIBAIOTCS MO0 MPUHIIUITY
«IBBI  Bpa30ekKy». B MecTax mNpUMBIKaHUA TEIUIOM3OJSIIMOHHBIX IUTUT K
maparneraM  yCTpaWBalOTCA  TMEPEXOJHbIE  MHUHEpAJIOBaTHBIC OOpTHKHU.
Terou3onsys KpenuTcss Ha OCHOBAaHMU JMOO MEXaHMYECKH (C TMOMOIIBIO
IIYpYNOB  «CAMOPE30B» WM IUIACTUKOBBIX Jr00ene ¢ MeTauIMueCKUM
CEPACYHUKOM), JIMOO KJIEEBBIM CITIOCOOOM, JTUOO MOCPEICTBOM OasacTa.

[IpousBoacrBenHoe oOwveaunenue «IIEHOIUIDKCy» s Temion3oasiuu
kpbil nipezuaraet winTel «IIEHOIJIDKC», n3roroBieHHbIE U3 SKCTPY3HOHHOTO
BCIIEHEHHOT0 Tnoyiuctrposia. KoaphuuueHt TermionpoBOJHOCTH MJIUT COCTaBISET
(0,028 — 0,030) Br/(m °C), cpenuss mnotHocts — (35 — 45) kr/m3. IlnuTel
00J1a1at0T MaJIbIM BOJOTOIJIONIEHUEM.

PaccmoTpum  Tpu  BHIA KpOBENb, MpeJiaraeMbIX o0BeIMHEHUEM
«ITEHOIIZKC».

B kaudectBe coBpeMeHHOU HHEProd(pHEKTHBHON KOHCTPYKIIMU  KPBIII
oowequnenue «IIEHOITJIDKCy npennaraer uneepcuonuvie Kposu.

WMuBepcroHHOM (0T JIATUHCKOTO INVErsSion — nmepeBopaurnBaHue ) Ha3bIBACTCS
KPOBJISl, KOHCTPYKITUSI KOTOPOM «IIEPEBEPHYTA» MO CPABHEHUIO C TPAAMIIMOHHOM,
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TO €CTh THUJPOU3OJISIIMOHHBINA CIIOM pacrnoJjiaraercs MOoJA CJI0€M  YTeIUTUTeNs
HEIMOCPEACTBEHHO HAa OCHOBAHUM KpBIMIN. Tak Kak TEIJIOM30JSLUHOHHBIC TUINTHI
«IIEHOIUIDKC» He BOUTHIBAIOT BIary, He HaOyXaloT, HE JalOT YCaJKH,
00Jaat0T BBICOKOM MEXaHMYECKOW MPOYHOCThIO, XUMHUYECKH CTOMKHM U HE
NOJABEPKEHbI THUEHUIO, TO OHH, IPU PACIIOJIOKEHUHU CBEPXY, €LIEC W 3AIIUILAIOT
TUAPOU3OJISIIIUI0 OT BHEIIHUX BO3JICUCTBUUA. B pesynprare cioil ruIpou3onsiuuu
HE UCHBITHIBAET CYHIECTBEHHBIX TEMIIEPATYPHBIX MEPENAZOB, TaK KaK U 3UMOU U
JIETOM HaXOJUTCS B 30HE MOJIOKUTEIBHBIX TEMIIEPATYp; HANEKHO 3aIUIIEH OT
HETMMOCPE/ICTBCHHBIX ~ MEXaHWUYECKUX  BO3JACHCTBUA H  YIBTPaPHUOIECTOBOTO
W3ITy4YECHUS.

Yempoiicmeo umneepcuonnoit kpoenu c¢ 2pasuitnoii 3aceinkou ( puc.
[1p2.27)

B sTOM ciydae ruapou30ISIITUOHHBIN KOBEpP HACTUIIAETCS HA MOAYKIOHHYIO
CTSIKKY, BBITIOJHSIEMYIO M3 JIETKOTO OETOHA WJIM IEMEHTHO-TIECYaHOTO PacTBOpA.
[ToBepx  ruapow3oIALMM  IUIOTHO  APYr K  JIpyry  YKJIAJbIBAIOTCSA
teron3ossanuonubie  IMTEl  «[IEHOITJNIDKCy». IlpuMeHeHue crenuaibHOU
KOHCTPYKIIMM IUIMT CO CTYIIEHYaTbIM TOPLIOM «B YETBEPTHY» HCKIIOYAET
BO3MO>KHOCTh BO3HUKHOBEHHSI «MOCTHUKOB X0JI0Ja». [IoBepX IUIUT yKiIaabIBa€TCs
GuUIBTPYIOMUA CIION W3 TeoTeKCTHIA. Han reoTekcTuieM ycTpamBaeTCsl 3achIlKa
u3 rpaBus (bpakuuu 25 — 32 MM), KOTOpasi UTPaeT POJIb MPUTPY30UHOTO CIIOS.

1

Puc. [1p2.27. YCcTpoiCTBO MHBEPCHOHHOM KPOBJIM C TPABUMHOM MOCKITIKOM:
1 — mpurpy304HbIi CI0M U3 TpaBus; 2 — GUIBTPYIOUIUNA CIION U3 T€0TEKCTHIIS;
3 — rtemnomsomsiuonnble TwmThl  «IIEHOIUJIDKC»; 4 — pynonnas
TUAPOU3OJISIIINS;
5 — YKIIOHOOOPa3YIOIIUH CJI0M U3 JIErKOro 0€TOHA MU IIEMEHTHO-TIECYaHOTO
pacTBopa; 6 — Kene300€TOHHAS MINTA MOKPBITUS

Yempoiicmeo uneepcuonnoit kpoenu c ozenenenuem (puc. [1p2.28)
Taxue kpoBnu Hanbosee 1enecooOpa3Hbl B )KAPKUX KIMMATHUYECKUX pailoHax
IIPU CTPOUTENILCTBE 3[aHUI CO CTYNEHYaThIMU OTKPBITHIMU HEOOCBOIY JIETHUMU
MOMEILEHUSIMU (TEppacamu).
B sTOM ciydae moBepx TEIUIOM3OJISIIUOHHOIO MOKPBITHSA YKIAaJbIBAKOTCS I10
ouepean (UIBTPYIOIIUNA CION W3 T€OTEKCTHIIA, NPEHUPYIOIIUNA CIOW U3 TpaBus
WIM BCIEHEHHOTO MEpJnTa, MPOTUBOKOPHEBOM CIIOM M3 TEOTEKCTWIISI M CIIOM
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IIOYBCHHOI'O CY6CTpaTa. BricaxxuBath Ha TAKYHO KpPOBJIIO MOXHO TOJIBKO
CIICHHUAJIBHO ITPCAHASHAYCHHBIC JI1 9TOT'0 PACTCHUA.
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Puc. I1p2.28 YcTpolicTBO HHBEPCUOHHOM KPOBJIH C 03EJICHECHUEM:
1 — pacTuTeNbHBIN CIOM; 2 — MPOTUBOKOPHEBOM CIIOM; 3 — IpEeHaXHBIN CIIOH;
4 — pUnBTPYIOIIHNIA CTIOM; 5 — TEMION30ISIIUOHHBIE TITUTHI
«ITEHOIIJISKCy;
6 — TUIPOU3OIIAIIMOHHBIN CIIOH; 7 — YKIOHO0Opa3ytoias leMEHTHO-
necyaHas
CTSDKKA; 8 — yKeJne300€TOHHAs TUIMTa TOKPITHS

IIp2.4. ConHue3alIMTHBIEC YCTPOHCTBA 1JIsl OKOH

Bo3geiicTBue npsAMBIX COJIHEYHBIX Jy4e€W OKa3bIBAE€T JBOSKOE JECHCTBHE Ha
dbopmupoBaHue BHYTpeHHeH cpenpl nomenieHuid. C  OAHOM  CTOPOHHI,
OOILIEU3BECTHO OAKTEpULMIHOE 3HAYEHUE HMHCOJSLMU, a Takxke (opMupoBaHUe
Moj, €€ BJIMSHUEM OCBEIICHHOCTH NoMmenleHuid. Bmecte ¢ TeMm, npu H30BITKE
BO3JICMCTBHUS MPSIMBIX COJTHEYHBIX Jy4EHd MOKET:

- PE3KO YXYALIUTHCS KA4YECTBO OCBEIICHUS, TaK Kak, Iomajas B IJia3a, OHH
BBI3BIBAIOT CJIETIUMOCTh U U3MEHSIIOT HOPMaJIbHOE COCTOSIHME (DYHKLIMM 3pEeHMUS;

- HACTYNHUThb TMEperpeB IOMEIICHUH, CHOCOOCTBYIOIIUN  CO3AAHMIO
HEOJIaronpUsITHOIrO MUKPOKJINMAaTa OMEIIEHH.

OpHuM U3 COCOOOB YCTPaHEHUSI OTPULIATENIBHOTO BO3JECHCTBUS MHCOJISLIUU
ABJISIETCS IPUMEHEHUE PALIMOHAIBHBIX COJHIIE3aIUTHBIX YCTPOUCTB.

Kaxnapii Tum C3Y uMeeT CBOM palMOHAJIbHBIE CEKTOpa MPUMEHEHHUS B
3aBUCHUMOCTH OT OPHMEHTALlMM CBETONPOEMA M IIUPOTHI MECTHOCTH. Mcxons w3
reomeTpudyeckux xapakrepuctuk C3Y u Tpaektopuid nBuwxeHus ConHua Haz
teppuropueii LlentpanbHoit A3um, u npousBogutcs BeiOop C3Y. Ilpu stom
HEO0OXOAMMO UCXOJIUTh U3 YCIOBHUS HETONAJaHUs! COJIHEYHBIX Jy4el B MOMEILIEHHUE
4yepe3 CBETONPOEM B TEYEHHUE BCErO CBETOBOTO JHS B XKapKUM NEPUOJ TOJA.

T'opuzonmansnule connyesauumnple yCmpoicmea CmayuoOHapHo20 muna
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* Ko3vipek B BUJI€ INIOCKOM TOPU30HTAIBHOW KOHCOJIBHOM MIIUTHI UMEET
3HAUUTETBHBIN COOCTBEHHBIH BEC M TEIUIOEMKOCTb, a TAKXKE MPEMNSTCTBUE
CBOOOJHOMY JIBM)KCHHIO HAarpeToro BO3JyXa BBEpX Mo Qacaay 3aaHUs
MOTYT SIBUThCSI IPUYMHOMN IEperpeBa NPUMBIKAIONMX K HEMY MOMEIICHUH.
Kpome TOro, oH 3HAUYUTENHHO CHHUXKAET OCBEIICHHOCTHh MOMEIIECHHN. OTH
HEJOCTATKU B 3HAYMTEIBHOM MEpPE YCTPAHSIOTCS, €CIM BMECTO CIUIOLIHBIX
KO3BIPBKOB HCIIOJIb30BaTh pemieryateie (puc. [1p2.29).

gl ;l P o

Puc. I1p2.29. Peméryarsiii KO3BIPEK

Jlamenun MOryT pacmojlaratbCs HeE NapajulepHO (acaay, a MoJA YIJIoM K
HEMY, KOTOPBIA OIIPENEIsIeTCA pacueTOM. JTO TOXKE MOXKET yaemeBuTs C3VY.

e JUIss yMEHBLIEHUS BBUIETA KO3BIPbKA IIPU 3aIUTE OT HU3KOTO COJHIA
UCIIONB3YIOT HAKIOHHBIU KO3blpeK (BMECTO FOPU30HTAIBHOIO), UM BMECTO
OJTHOTO KO3bIpbKa HaJl OKHOM YCTPauBaKOT HECKOJIBKO, PACTIIOJIOAKEHHBIX MO
BbIcOTE OKHa (puc. [1p2.30).

—

= —

NI

Puc. I1p2.30. HaknoHHbIE KO3BIPHKH

Kanwszu
Kano3u WCTIONB3YIOT C TOPU30HTAIBHBIM HIJIM HAKIIOHHBIM PACIOJIOKEHUEM
namenerr  (puc. IIp2.31). XKamro3u ¢ HAKIOHHBIMHM JIAMEISAMH  00JaJaroT
OTIpeeICHHBIMH MPEUMYIIIECTBAMU — JIsl HUX HY)KHO MEHBIIIE MaTepraia U B HUX
CKaIUTMBAETCS MEHBIIIE CHETA, TPS3H U ITBUTH.
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Puc. I1p2.31. XKanto3u ¢ HAKTIOHHBIMU JaMESIMU

B03MOXHO, U3roTOBICHHE JTaMENEl Kalt03U B BUJIE 0MPANCAMENbHBIX NPUSM
u3 cmekna, keapya, @aropuma v 3epkanbHbiX npoduineit (puc.Ilp2.32). B satom
ciy4yae uCHoyib3yeTrcss 3(P(GEeKT TMOJHOTO BHYTPEHHETO OTPaXXEHUs TpU3MaMHu
CBETOBBIX JIyuel, MaJarolIuX Ha HUX B IIpeJieiaX 3a/1aBaeMoro yria.

Puc. I1p2.32. XKanto3u ¢ 1aMmensiMu U3 3epKaJIbHBIX MTpoduieit

Bepmuxanvusie sxkpanst

Bepmuxanvnvie skpamsi pacnoniaraloT B IPOCTEHKaX MEXIy OKHaMu
neprneHAuKyJIapHo ¢dacaay. B HEKOTOpBIX cllydasx Jydllyr 3alllMTy OT COJIHIA
MOTYT O00€CIEUUTh BEPTUKAIbHBIE SKPAHBI, PACIIOIOKEHHbBIE TIOJT YTJIOM K (acamy
(puc.I12.33). B »TtoM ciiyyae OHU MOTYT MPONYCKaTh B TOMEIIEHHUS OOJIbIIE
COJIHEYHBIX JIy4€d C TOHW CTOPOHBI, B KOTOPYIO OHHM HakJIOHEHbl. C LeJbIo
oOecrieueHuns JIydlllero MpoBeTpuBaHUs ¢acaga M MOMEUIEHUH MOXKHO BMECTO
CIUIOLIHBIX SKPAHOB UCIOJIb30BaTh pelIeTYAThHIE.

Jlamenu pemeTkyu MOTyT OBITh PacloIOkKeHbl apauieabHo (acay, 1100 nox
YIJIOM K HEMY.
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Puc. 112.33. BepTukajibHbIE 3KpaHbI

Komobunuposannsle connyezaujummusle ycmpoiicmea
Kombunuposannvle connyezawumuuvle ycmpoicmea CTAlMOHAPHOTO THIIA,
COCTOAIIIME U3 TOPU3OHTAIBHBIX W BEPTUKAIBHBIX DJIEMEHTOB, OO0JadaroT
HauOOJIBITUMHU SKPAHUPYIOMIUMU cBoicTBamu (puc. [12.34).

Puc. [12.34. KomOMHIUpPOBaHHBIE COJTHIIC3AIUTHBIE YCTPOMCTBA

Takue pemieHus parmoHAIBHBI U B KOHCTPYKTHBHOM OTHOIIEHWH, TaK Kak
BEPTUKAJIbHBIE DJIEMEHTHI CIYXXaT B OOJIBIIMHCTBE CJIy4aeB OIMOpaMU IS
TOPU30HTAJIBLHBIX AJIEMEHTOB.

Beprtukanbabie SKpaHbl MOKHO pacrojiaraTh NEPICHIUKYISIPHO dacaay WUiu
OJ1 YIJIOM K HemMy. Bo Bcex cltydasix jKeaTebHO CIUIONIHBIC KO3BIPHKH JIeJIaTh Ha
HEKOTOPOM OTHOCE OT CTCHBI 3JIaHUS JJIS OOSCIICUCHUS IUPKYJISAIINH BO3AyXa.

Comooopasznsle connye3auumusle peuiemKu

Comoobpa3snvle conHye3awumuvle pewiemku, Kak TPaBUIO, 3aKPHIBAIOT
co0oif BCIO TJIOCKOCTh hacana 31aHus, oOecriedruBasi COJHIIE3AIUTY HE TOJIHKO
OKOH, HO W TJIyXHX 4YacTed CTeHbl. PemeTka o00s3aTebHO BO3BOJUTCS Ha
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HEKOTOPOM PACCTOSSHMHM OT TUIOCKOCTH (acama s oO0ecreueHus IBUKEHUS
HArpeToro Bo3ayxa Blojdb (acaaHoil creHbl 31aHus cHuzy BBepX. K dacany ona
KpEMUTCd B OTIACNbHBIX TOYKAX IMPU TOMOIIM JIMHEHHBIX DJIEMEHTOB,
pacrnoyiaraéMbIX TEPIeHAUKYISIPHO K HeMy. PHUCYHOK peleTku MOKET ObITh

IOPOCTBIM WJIM CJIOXHBIM, NPUAAIONUM 3JaHUI0 WHAWBUIYAIbHBIM BUA (pHC.
[1p2.35).

'{ﬁ
W«

4

5.

o

va

¥/

ol — .:1
22 o4

A

il
=7

'/

‘A

y/

e
s/ Laaiey
Lo,
£t ’éﬁ’
gz Y
fe oS,
o g
5
i

i.l-
g/
':-

2

JG
I

3 ;;;71‘
/)

i
1if

o N R‘a
_— 1&.€é&‘ahib

Puc. I1p2.35. CoTooOpa3Has CoJIHIIe3aII1Ta

.-'ﬁ"'-' T
Loo]
——p— -
b
i
/
A /_l
(o7
"= 4
Gasts
o
=1,

: ’)

-

L7
1153

AL
a7y
G A

-

-
-
-

'l
'wj". ;
gei= .
=
1

-

Connuye3aumumubsle Koxycyxu

BHemnuit BUA COJHIIE3ANIUTHOTO KOXKyXa OyIeT 3aBUCETh OT BBIOpPAHHOMU
HavYaJIbHON (hOPMBI HEMPO3PAYHOU MOBEPXHOCTH, OPUECHTAIIMH CBETOMIPOEMA U €T0
dbopMbI, 3a7a4, MOCTABJICHHBIX Tepes cojHie3anmToin (puc. I1p2.36). s Toro,
yto Obl AaHHbIM THN C3Y He mpeBpaTWics B TEIUIOBYIO JIOBYIIKY, HEOOXOIUMO
NpeayCMaTpUBaTh BCHTIIIAIIMOHHBIE OTBEPCTHS B €0 BEPXHEW 4YacTd JUIs
yIaJIeHUs TEIJIOTO0 BO3JyXa, W3TOTABJIMBATh €r0 M3 TOHKOTO MAaJOTeIIOEMKOTO
MaTepHaa, OKpalIuBaTh B CBETJIbIC TOHA. KpoMe 3TOT0 HYKHO TpeycMaTpHBaTh
MEPOTIPUATHS JIJIS TIPS TYyIPEKIACHUS THE3TOBAHUS TITHUII.
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Puc. I1p2.36. ConHile3alUTHBIE KOXKYXHU

Buvioop muna C3Y 6 3aeucumocmu om opuenmauyuu 0KOH

Kaxnprii tun C3Y wuMeeT CBOM palMOHAJIbHBIE CEKTOpa NPUMEHEHUS B
3aBUCUMOCTH OT OpPMEHTallMd CBETONpPOEMa M IIHMPOThI MecTHOCTH. Mcxoas w3
reoMeTpuyeckux xapaktepuctuk C3Y u Tpaektopuil nBukeHus CojiHIA HaJ
tepputopueii LlentpanpHoit A3um, u npousBogutcs Beibop C3Y. Ilpu stom
HEO0OXOMMO UCXOUTh U3 YCIOBUS HENOMaJaH!s COJTHEUHBIX JIy4ei B IOMEIICHHUE
4yepe3 CBETONPOEM B TEUEHUE BCErO CBETOBOI'O JHS B KApKUH NEPUOJ TOJA.

Perymupyemsle C3VY U COJHIE3AIUTHBIE KOKYXH MOTYT IPUMEHSATHCA MPHU
10001 OpUEHTAIIMH OKOH.

'opuzonrtansubie C3Y Hanbosiee 3(p(GEKTUBHBI MPU I0KHOW OpPUEHTALUH
OKOH.

Beptukanbusie C3V 1ie1ecoo0pa3Ho MPUMEHSTHh NMPU OPUEHTAIMM OKOH Ha
CeBep, CEBEPO-BOCTOK U CEBEPO-3amal.

Kom6unmnpoBanusie u cotroobpasusie C3Y ciemyeT UCHOIB30BaTh PU FOTO-
3amajiHoOM U I0r0-BOCTOYHOW OpPHEHTALIMH.

Haunbosee cl10KHO 3alIUTUTHCS OT COJHIA MPU OPUEHTALMH OKOH Ha BOCTOK
WJIM 3amaj], Korja COJIHEYHbIE JIYYH MaJal0T Ha OKHA MOYTH MEpPHEHANKYIISpHO. B
TOM cllydae HauOoJiee 1enecoo0pa3Hbl pErylupyeMble WM CTalMOHApHbIE
HKAJTFO3H.

Konmponwvuwie éonpocut

1. Kakue myTu nobitieHus: SHEPTrodhHEKTUBHOCTH 37]aHUH BbI 3HAeTE?

2. B yem oTiuumue TpagulMOHHBIX BHJIOB HAPYKHBIX CTEH OT COBPEMEHHBIX
sHeprocoOeperarmnmx?

3. Kakue KOHCTPYKTHBHBIE pELIECHUS KpbIII g 3HEProdPQPeKTUBHBIX
rpaxJaHCKUX 3JaHUN BbI 3HAETE?

4. Kak opueHTaIusi OKOH BIIUSIET Ha BEIOOP COJTHIIE3AIUTHOTO YCTpOHCTBa?

5. Kakue HeTpaguIMOHHbIE BHUIbl SHEPIUU MOTYT HCIOJIB30BATHCS MPHU
AKCILTyaTaluu 31aHun?

bubauozpaguueckuit cnucok
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V. KPATKASA UTH®OPMAILIUA O BUAEOZAHATUAX

Tema B1l. Koncrpykuuu cynepcoopy:kenmii: Hebockped Turning Torso,
Kocmuueckas 6amns Maapuaa u ropox-nupamuaa Toxkuo.

Kparkas nuadpopmanus
Hebockpeo Turning Torso

Hctopusi mosBIEHUS OJHOTO W3 CaMbIX 3HAMEHUTHIX HEOOCKpeOOB
[lIBeruu — Turning Torso B Manbme — HEOOBIYHA: €O B TOM, YTO €TO
HCXOJTHO BOBCE HE COOMPATUCH CO3/1aBaTh.

Kak wacto ObIBaeT, uaes pOAMIACH CIYYalHO. APXUTEKTOP W CKYJIBITOP
Cantesiro KamatpaBa — JOBOJIBHO M3BECTHAs JTUYHOCTh B MUPE COBPEMECHHOMN
apXUTEKTYphl, TOYTH BCE €ro  MPOEKTHl  CTAHOBITCA  TOPOJCKHMH
A0CTONpUMEYaTeIbHOCTIMU. [103TOMY KOTJ1a OH MPHHSII y4acThe B KOHKypce Ha
MOCTPOWKY OpECyHHCKOTO MOCTa, HUKTO HE YAMBHWJICSA. Tak BBIIUIO, YTO
Opomrtopa C TMpe3eHTalMel KOHKYPCAaHTOB TOMajda B PyKH TJaBe OJHOM WH3
CepbE3HBIX CTPOUTENBHBIX accolWaluii, a B Hel cpead npodero OblIa
dororpaduss ckynenTypel Canthsiro KamarpaBel moj HasBanuem Turning
Torso — «IloBopauuBaromuiicss Topc». Brieuarnenue ObLIO CTOJb BEIHMKO, YTO
acCoILMAIMs TPEIOKUIA CKYIBIITOPY CO3/aTh 3/laHNE HA OCHOBE STOU HJIEH.

Crpoiika npogosmkanack derbipe roga — ¢ 2001 mo 2005 r., npouuta 6e3
0COOBIX TPYAHOCTEH, HO OKa3ajaach BABOE TOPOXKE 3aMJIaHUPOBAHHOTO.

Hebockpe® mocTpoeH B TOpOJCKOW depTe, Ha Oepery OIpecyHHCKOTO
npoJsiuBa (puc.B1.1).

Puc. B1.1. Turning Torso B Manbme
BrIrnsauT oH Kak MSATUYTOJBHBIA B TUlaHE HEOOCKPEO, KOTOPBIM 3aKpydeH

BOKPYT cBoeit ocu. CMemieHne BepxHero 0JI0Ka Mo CpaBHEHUIO C MEPBBIM, CAMBIM
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HIKHUM, cocTaBisieT 90 rpamycoB mo yacoBoi crpenke. CocTtouT HEOOCKpeO u3
NEBATU MATUATAXKHBIX OJIOKOB HEMPABWIBHON (DOPMBI, PACIOJI0KEHHBIX OJUH Haj
apyruMm. I'majgkas mOBEpXHOCTh, PSAbl OJUHAKOBBIX OKOH — JIEKOpaluud Ha
3MaHUU HET, J]a OHU TYT M He HYXHBI: Takas HpuuyiuBas ¢opmMa M Takas
MHTEpECHAs] TEXHUUECKH HJesl B HUX He HyxaaroTcs. O01mas BeicOTa 31aHUS —
190 M, aT0 camoe BbicOKOoe 31manue CeBepHOUW EBpombl M oJHA W3 BHU3UTHBIX
KapTouek ropona ManbMe, BUAMMAs NPAKTUYECKH W3 JHOOOW TOYKH Tropoja.
[IpoekT MmOay4Yns HECKOJBKO MPECTHKHBIX MEXKIYHApOJHBIX IMpeMuil B cdepe
TOPOJICKOM Y BBICOTHOU apXUTEKTYPBI.

CamMoe MHTEpEeCHOE B TOM, YTO 3TO B OCHOBHOM JKUJION HEOOCKpEO: TOIBKO
MEepBBIX JBa OJOKa 3aHATHI oducamMu, a OJOKHM C TPEThETO MO JEBITHIA —
KBapTHUpaMHU.

Bcero Tyt 147 anapramenToB. DTaxku 53 u 54 3aHATH KOH(EPEHII-3aJIaMHU,
€CThb pecTOpaH Ha Kpbllle U apr-rajepes. OAHO BpeMsl TypUCTaM MOXHO OBLIO
3aiTH BHYTPh — B KOH(EpEHII-3aj]bl, HO celyac Takod BO3MOXHOCTH HET, a
’KaJlb — C TaKOM BBICOTHI BUJIHA BCSI OKpYTa, Aaxke coceaHunii Konenraren.

Kocmuueckan oawmna Maopuoa (Torre Espacio)
Torre Espacio — oducHblii HeOockpéd Ha OynbBape Ilaceo-ae-na-
Kacrenbsina B MaipuckoM JesioBoM paiione «Uetsipe Gamram» (puc. B1.2).

I

[To cocrosauto Ha 2014 Tom 3aHmMaeT 24-10 CTPOUYKY B CITHCKE CaMBIX
BBICOKHUX 3/1aHUK EBpOTBbI U 4-10 B CIIUCKE CaMbIX BBICOKUX 3/1aHni Mcnanuu.
«Bricota (makcumanbHas) — 230 MeTpoB, MO BEpPXHEMY 3Taxy —
224,15 metpa; nauHA U IIMpHUHA 3AaHUS — 10 46,2 MeTpa; MEeXITAXKHOE
paccrosinne — 2,85 meTpa
« 56 HaI3eMHBIX U 6 TOA3EMHBIX dTaXKEH
27 nudToB

Puc. B12. Torre Espacio B Maapuje
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https://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B0%D1%81%D0%B5%D0%BE-%D0%B4%D0%B5-%D0%BB%D0%B0-%D0%9A%D0%B0%D1%81%D1%82%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%B0&action=edit&redlink=1
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https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B0%D1%82%D1%80%D0%BE-%D0%A2%D0%BE%D1%80%D1%80%D0%B5%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D1%81%D0%B0%D0%BC%D1%8B%D1%85_%D0%B2%D1%8B%D1%81%D0%BE%D0%BA%D0%B8%D1%85_%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9_%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D1%81%D0%B0%D0%BC%D1%8B%D1%85_%D0%B2%D1%8B%D1%81%D0%BE%D0%BA%D0%B8%D1%85_%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9_%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D1%81%D0%B0%D0%BC%D1%8B%D1%85_%D0%B2%D1%8B%D1%81%D0%BE%D0%BA%D0%B8%D1%85_%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9_%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D0%B8

o [momaaes nomenienuii — 56 259 m?
« Apxutektop — I'enpu Ko066 (komnanus Pei Cobb Freed & Partners)
3nanue He umeeT 13-ro ATaxka, MOAITOMY IOCIEIHUN 3TaX MOJ HOMEpoM 57
ABJISIETCS] (PAKTUYECKU S6-M.
CrpoutenbctBo «Kocmoca» Hawanock B 2004 romy: 3TOT HEOOCKpED ObLI
MEPBbIM W3 TPYNIBI B YETHIPE BBICOTHBIX 3/IaHWSA, HbIHE TaK U Ha3bIBa€MbIC —
«Yetpipe OamHm». ToprkecTBEHHOE OTKPBITHE 37aHus cocTosuioch 20 mapta 2007
roja.
Shimizu Mega-City — 2opoo-nupamuoa oyoyuwiezo
OmgHuM W3 caMbIX TPAHIMO3HBIX TIPOEKTOB, KOTOPHIM TIOKa HE CYXICHO
BOILUIOTUTBCS B JKHM3HB, cTajma nupamuaa Shimizu Mega-City (Try 2004) (puc.
B1.3). Unero npennoxun B 2004 rony Jlante bunam, rmaBa komnanuu Binisystems.
Ju3aiiH ~ coopyKeHusi HaBesul  OOJHK INTa0-KBapTHpHI Koproparuu  Tyrell
U3 KyJbToBOTO (hunibMa «berymuii o se3suto» Punmu Ckorra.

Puc. B1.3. 'opon-nupamua B SAnonuun

Konctpykmuto, B 14 pa3 mnpeBocXosllyl0 pasMepamMu MHUpaMHUIy Xeolica,
IJIAaHUPYIOT TOCTpOoUTh Yy Tokumiickoro 3aiuBa B Anonuu. Ilupamuaga BbICOTOM
730 M Haj ypoBHEM MOpsI JIOJDKHA BMECTHTH JIHIIL OK0j0 1/50 yactu oOriero
HaceneHus: Tokuo u nmpuroposioB. 1 Bce e 3TOT MPOEKT MOXKET XOTS Obl 0TYACTH
pPEMHTH MPOOJIeMy TIEPEHACEIICHHOCTH METarojuca.

CoopyauTh  Takoi OOBEKT B HAIllM JHM  HEBO3MOXKHO:  €CIIU CTPOUTH

MmUpamMuly U3 JOCTYIIHBIX CCrOAHSA MATCPHUAJIOB, OHA OKAKCTCA CIIMIIKOM TSDKEJIoN
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Y HE BBIIEPKUT COOCTBEHHOTO Beca. APXUTEKTOPHl HAJCIOTCS, YTO B Oymyiiem
NOSIBATCS. TIPOYHBIE U JIETKME MaTepHallbl Ha OCHOBE YTJIEPOJTHBIX HAHOTPYOOK.
Onu ymeHblaT Bec KOHCTpyKuuu mnpumepHo B 100 pas, caenaroT ee mpouyHee
Y TIO3BOJIST  BBIJICP)KMBATh HArpy3KH, BO3HHUKAIOIIHME IPU CHWIIbHBIX BETpaXx,
3eMJICTPSICEHUSX U IIyHAMHU.

[To nnany mnwupamuaa onupaeTcs Ha GyHIaMEHT U3 36 OETOHHBIX KOJIOHH.
KoHncrpykius nmpencrasisger coboii hepmy, Britoyaroiryto 204 maibie mupamMubl
Kaxnmas  pasmepom ¢ orenb Luxor B Jlac-Berace. MIX cTepKHU ~ TIOKPBITHI
dboToranbBaHUYECKON  TUIGHKOW,  KOTOpas  TEHEPUPYET  DIEKTPUUYECTBO
MOJ ISHCTBUEM  COJHEYHOTO CBETa W CHAOYKaeT MUPaMUIy-TOPOJI YHEPTUCH.
XKunsle u opucHble TIOHMIAAN OyIyT cocpenoToueHbl B 24 HeOocKkpeOax BBICOTOMN
B 30 sTaxeil. Kaxxmoe 31aHMe caM0I0CTaTOYHO M (YHKITMOHUPYET 3a cuer
DHEPTUU COJIHIIA U BeTpa. [lupamMmma HACYMTHIBACT IIATHh YPOBHEH: C IEPBOTO
MO TPETUM 3alMyT KUJIbIe U OPUCHBIC TOMEIICHUS, YETBEPTHIA M MATHIA —
HAy4YHO-UCCIIEIOBATEIHCKUE TA00OPATOPUHU U Pa3BIEKATEIbHBIE KOMIIICKCHI.

[110o1maas OCHOBAaHUS TAKOTO COOPYKEHUSI COCTaBHIIAa Obl 8 KM?, IEPUMETP —
2 kM, oOmag miomaas  HeOockpeboB —  okoio 88 km?. M3 Hux 50 km?
npenHazHadauch  JuIs 240 ThIC. €AMHMI]  KWJIbSI, PACCUMTAHHBIX B 00IIEH
cinoxHocTH Ha 750 Thic. yenoBek. 24 kM? OTBEJEHO MO O(PUCHBIE U TOPrOBbHIE
nomernieruss — 370 800 Thic. pabounx MecT.

BHyTpH nupaMuibl MOKHO TIEPEABUTATHCS C IIOMOIIBIO ACKAIATOPOB, TU(TOB
Y TIEPCOHATILHOTO aBTOMATHYECKOTO TPAHCIIOPTAa —  DKOJOTHYECKH YHUCTOTO
CpEIICTBA MEePEABUKEHUS, YIIPABIIEMOTO KOMITBIOTEPOM.

1o 3ampICity co3areneld MpoeKTa, CO CTPOUTEIIHCTBOM ITMPAMHUJIBI HE TOJKHO
OBLJIO BOBHUKHYTH MPOOJIEM: BCIO TSKETYIO pabOTy Ha ce0sl B3su1h Obl pOOOTHI.

Y nmupamMuabl €cTh eIle OJHa BaXkHas (PYHKIIMS: OHA, KaK THTAHTCKas CTCHA,
samumana 0e1 Tokno ot myHamu. C Apyrod CTOPOHBI, €CJIM OJIHA W3 OTIOPHBIX
KOHCTPYKIIMH  HE BBIIEPKUT  yAapa  BOJHBL, MHUPAMHAA  PACCHIILIETCS,
KakK KapTouHbIi JoMuK, 1 Bce 800 ThIC. UeTOBEK OKaXyTCs B MOPE.

®dyTyposorn CYMTAIOT, YTO CTPOUTENILCTBO mupamuasl Shimizu Mega-
Citycranet Bo3MOXHbIM K 2110 romy.

Tema B2. HerpaguuuonHsbie KOHCTPYKTHUBHbIE pelieHus
UHAMBHUAYAJIBbHBIX SKWJIBIX JA0MOB: DJHeprodg@eKTUuBHBIA [OM-HOpa H
aMOMIMO3HBIN NPOEKT B AePEBAHHBIX KOHCTPYKIIUAX.

Kparkas nnpopmanus
Hom-nopa
[Ipu  mpoexTupoBaHuM  SHEProdh(PEKTUBHBIX  3MAaHUN  COBPEMEHHBIE
apXUTEKTOPHI CTAPAIOTCSI UCIIOIB30BaTh B MOJHOW MEpPE BCE, YTO MOKHO B3ATh OT
npuponbl. OJJHUM U3 TaKUX PELICHUM SIBISETCS MPOEKTUPOBAHHE KUJIOTO J0Ma
BHYTpPH X0JIMa — JoM-HOopa (puc. B2.1).
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Puc. B2.1. lom-HOpa

N3-3a cBOETO MOA3EMHOTO PACHOJIOKEHHS JIOM-HOPA UMEET MPEKPACHYIO
TEIUIOW30JALIMIO:  JIETOM B HEM NOPOXJagHO, a 3UMOM -  TEIIo.
OH nipeacTaBisieT cOO0M YTOIIICHHBIN B 3¢MJII0 OCTOHHBIA 00BEM.

[TpoeKTUPOBIIMKY UCTIOIB30BAIM CJICAYIOIINE MIPUPOIHBIE TPEUMYIIIECTBA:

1. DHeprocOepexeHre 3a cueT IJIOXOM TEIJIOMPOBOJHOCTH TOJIIM 3EMIIH,
MOATOMY 3€MJISIHKa BHYTPU OO€CTeuMBaeTCsl CTaOWJILHOW TeMIlepaTypou, 4TO
JienaeT MOA3EMHbBIN IOM — KOM(OPTHBIM MECTOM B YCJIOBUSX CYpOBOrO KJMMarTa.

2. OtnuyHas 3BYKOM3OJSLUS OT BHEIIHUX 3BYKOB, UTO BaXKHO JJISl IOMOB B
IITYyMHOW MECTHOCTH, Hampumep, BOIM3M aBTOCTpaj wiu a’pornoproB. Cocenu
TaKXe HE yCJIBIIIAT JUITHETO.

3. be3onacHOCTh OT BOPOB, MOCJIEACTBHM yparaHOB WM 3€MJICTPSCEHUH,
no>kapHasi 0€30MacHOCTb.

4. CoxpaHeHue NEpBO3JAHHOCTU JaHAIIA(Ta, YTO BAXKHO ISl YHUKAIHHBIX
MecT. MakcuManbHOE 03€JI€HEHNE YyYacTKa — 3aJI0T €ro KOJIOTMYEeCKON YUCTOTHI.

5. OcBOEHUE HEMPUBIECKATEIbHBIX ISl 3aCTPOMKH WJIM TOCEBOB YYacTKOB
(CKJIOHOB, XOJIMOB), YTO 3HAYUTEIHLHO YMEHBIIUT 3aTpPaThl Ha TMOKYMNKY 3€MJIHU
(HenmpUTIsAHBIE TEPPUTOPHUM CTOSAT B Pa3bl MEHBIIIE).

6. YMeHbllIeHUWE 3aTpaT Ha TO, YTO MOJJAEPKUBATh IOJA3EMHBIA JIOM B
COXPAaHHOCTH, TTOCKOJIBKY 3eMJITHKA OyJIeT HaJeKHO THAPOU30JMPOBaHa, a KpbIlla
WJIU CTEHBI, TOKPBITHIEC CJIOEM IPYHTA C TPABOM, HE HYKIAIOTCS B 0COOOM yXOJIe.

7. CokpallleHHe CpPOKOB CTPOMTENIhCTBA JIOMa T.K. YacTh TPYJIOEMKHUX
(acagHBIX ¥ KPOBEIBHBIX PA0OT HE TPeOyeTCs,, COOTBETCTBEHHO M MaTepHAIbI JJIs
HUX TPUOOPETATh HE HYXKHO.

OnHako Takue JoOMa-HOPbI U UMEIOT OTAEIbHbIE HEAOCTATKU:

- OTpaHUYEHHBIN 0030, 3aBUCAIINN OT KOHKPETHONH MECTHOCTH;

- IPOHUKHOBEHHE BOJIbI M3-3a HEMPABUIILHOTO PACUETa YPOBHS I'PYHTOBBIX
BOJI, UX MOJIHSITHUS WU CIBUTA TPYHTA;

- MaJtasi TUIOIIA b OCTEKJICHUS ISl IPUPOTHOTO OCBEILICHHUS.

JIns TUKBUIAIMKM HEJOCTATKOB HCIIOJB3YIOTCS COJIHEUHBIC TPYOBI IS

OCBCHICHMA, IIOBBIIICHHAA THAPOU30JIALMUA U T.I1.
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AmoOuyuo3nwlii npoekm 6 0epesaHHbIX KOHCMPYKUUAX
Ha nanHblif MOMEHT 0CO00M MOMYISIPHOCTHIO MOJB3YIOTCS KapKacHbIE I0Ma,
C/IeJIaHHbIE M0 HEMEUKUM TexHoJoTusM (puc. B2.2). OcoOeHHOCTh TaKUX J1IOMOB B
TOM, 4YTO JUIsi WX  CTPOMUTENIbCTBA  HCIOJNB3YETCS  HUCKIIOYUTEIBHO
BBICOKOKAQYECTBEHHBIN MaTepHal, CIOCOOHBIH MPOCITYKUTh HE MPOCTO TOABI, a
necatuieTus. VIMeHHO Takue XapaKTepUCTUKH CHAeNadd d3TH  KOHCTPYKUHUHU

p—

Puc.B2.2. /lepeBsiHHBII KapKacHBII JOM 110 HEMEIIKOW TEXHOJIOTUU

[To HEeMeuKoW TEXHOJOIMH BO3BOIATCSA KapKacHble jaoMa. [ Toro yToOsbl
3laHue OBLJIO MPOYHBIM, JIOJIFOBEYHBIM M CAaMOE€ IJIaBHOE H3HOCOYCTOMUYMBBIM,
00513aTE€IbHO UCIIOJIb3YETCSl JEPEBSIHHBINA KapKac, yTEIUICHHbIC MaHENH, a TaKkKe
yeTkass MHCTpYKIUs. Tonbko TakuM o00pa3oM ynaercss yCTaHaBIUBAaTh
KOHCTPYKLIMHU CIIOCOOHBIE BBICTOSITh Ja)KE€ B CAMBIX CYpPOBBIX YCIOBHUSX.

KapkacHble JoMa 0OJ KJIIOY 00JIaJal0T MAaccod MPEUMYIECTB, CaMbIM
BA)KHBIM U3 KOTOPBIX CUMTaeTcs ObICTpast ycTaHOBKa. JlJis BO3BEEHUS KOTTEIXKa
JOCTATOYHO TONOXKAAaTh Bcero mnapy wecsueB. llo OonpmioMy OmbeITy B
cepe CTPOUTENbCTBA KAPKACHBIX JIOMOB OBbUT CIENAaH BBIBOJ, YTO MOTpeOyeTcs
BCETO IMOJTOpA-IBa MecAla, MOCJIE YEro Cpa3y MOKET HAYMHATHCS OTACNIKA U
NpOKMBaHKWE. ODTHU 3[laHUd HE TPeOYyIOT YCaJKW, YTO CYUIECTBEHHO YIPOILIAET
IIPOLIECC CTPOUTENBCTBA.

Taxkke ecTh eme psAx OCOOCHHOCTEH, Onarojapsi KOTOPBIM HemeuKue
KapKacHvle 00ma CTAIA BO3BOJUTHCS 110 BCEMY MUDY.

1. OtnuyHas Temion3oisinus. VMEHHO TMpu MNPOKJIaJbIBAaHUU
OTJIMYHOTO CJIOS TEIUIOU30JISIUU JOM CTaHOBHUTCS TEIUIBIM U YyCTOMYUBBIM K
W3MEHEHUSIM BHEIIHEW cpeabl. Bbicokas TEon30is0us IO03BOJISET
COKOHOMHTH 3HAUYUTEIBHOE KOJIMYECTBO CPEICTB HAa NPOBEIACHUU Trasa.
YTermrenb, HUCIOJIb3YIOIMUNUCA B CTPOUTENBCTBE JIOMOB II0 HEMEIKOU
TEXHOJIOTUH, O00JalaeT TeIIONPOBOJHOCTBIO HIXKE, 4YeM Yy OETOHHOIO
MOJIOTHA M KUPIHUYa, a MOTOMY JOCTATOYHO MCIOJIb30BaTh MHUHEPAIBHYIO
BaTy, IPUYEM YKJIQJbIBaTh JOCTATOYHO cjioeM B 15 cantumerpoB. Takoro
CJIOS XBaTUT U1 (POPMUPOBAHUS TEIJIOrO CJOS, MPUYEM JaKe€ B CaMbIi
JIOTHII MOpPO3 CTEHBbI HE OyAYT MPOJyBaThCAd U B MOMEILIEHUU HE OyJIeT HU
€IUHOTO CKBO3HSKAa. Biaenplpl TAKUX KOHCTPYKIIMN OTMEYAOT OTIMYHOE
OpUCYTCTBHE KOMQoOpTa M TeIjia, a TakKe MOHIKEHHUE PacXOoJ0B Ha
OTOIUICHHE B 3UMHEE BPEMSI.
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2. KapkacHble KOHCTpYKIIMH O0JIaJalOT OTPOMHBIM CPOKOM
CITy>KOBl, MUHUMYM KOTOPOTO cocTaiisieT 60 Jer.

3. Takue noma abcoOTHO OE30MacHbI, TaK KaK KaXKIbli MaTepHral
- 9TO HATYpaJbHBIM M SKOJOTMYECKH 4YHMCThIA. K mpumepy, mis yTemeHus
HaHeJe NCIOb3yeTCs IPeBECHas CTPYKKA.

4. KapkacHbple 10Ma JOCTaTOYHO MPUBIIEKATENbHBI 110 BHEIIHUM
JAaHHBIM, a TAK)KE€ B HUX HET HUKAKUX JIMIIHUX JeTajei.
S. JloMa KapKacHOro THIIA IPOCTO U JIETKO 3KCIUIyaTHpPOBATh.

Kaxnoe nmomenienue npoymMbiBaeTcsi 3a0J1arOBPEMEHHO /10 CTPOUTEILCTBA
u Omarojiapsi 3TOMy BHYTPH CO3/1a€TCS OTJIMYHBIN YIOT M MPUBIIEKATECIbHBIN
BHEIIIHUW BU/I.
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VI. TJIOCCAPUM

Tema 1. KOHCTPYKTHBHBIE CHCTEMBI U CXeMbI IPAKIAHCKUAX 31aAHUI.

OnpenesieHue HA PyCCKOM

Onpenesienne Ha

TepMmun .
SI3bIKE AHIVINIICKOM SI3bIKe
Hecylmast cTeHa Hecylas KOHCTpPYKIIMs, | asupporting structure, which
Ipe/ICTaBISIOIIAs! coboi is a vertical fence that
BEpTUKAJIBHOE  OrpakjacHue, | Separates the room from the

OTZEIAIONIEE ITOMELICHUE OT
BHEIIHEW cpelpl WIA  OT
JIPYroro NOMeMIEHHUs.

external environment or from
another room.

CaMOHeCyIIass CTeHa

CTEHa, BOCIPUHUMAIOIIAs
Harpy3Ky TOJIBKO OT CBOETO
Beca U Iepearolas ee Ha
byHIaMeHT

A wall that perceives the load
only from its weight and
transfers it to the foundation

Kapkac cucTeMa, COCTOSIIAs U3 system consisting of columns
KOJIOHH, JK€CTKO rigidly pinched into the
3aIllEMJICHHBIX B (DyHIaMEHT, foundation, crossbars
pureneii, 00beIMHEHHBIX combined by floor slabs and
[UTMTAMH [TEPEKPHITUI U coatings, as well as ties
MOKPBITHH, @ TAKXKE CBA3SIMHU, ensuring its geometric
00eCIeunBarOIIUMU €€ immutability and stability.
reOMETPUIECKYIO
HEH3MEHSIEMOCTh U
YCTONYUBOCTb.
pHUresb TOPU30HTAIILHBIA AJIEMEHT horizontal element of a
CTPOUTEIBHOM KOHCTPYKIIUU building structure (beam,
(banka, nporon). B pamax run). In frames, the crossbar
pHTelb COSIMHSCT CTONKH, B connects the racks, in the
KapKkacax — onopsbl, B kpbimax | frames - supports, in the roofs
— CTPOITHIIA. - rafters.
KOJIOHHA BepTukanbHas Hecyast

KOHCTPYKIIHS B KapKace

3J1aHMsl, BOCIIPMHUMAIOIIAs

Harpy3Ky ¥ nepejaromas Ha
byHIaMEHT

Vertical load-bearing
structure in the building
frame, which accepts the load
and transfers to the foundation

auagparmMa sKecTKoCTH

3JIEMEHT, KOTOPBIN CIIYKUT
JUTSL BOCTIPHSITHST 1
nepepacrpeeaIeHus
TOPU3OHTAIBHBIX HarPy30K, a
TaKXKE JJIS1 CBSI3U OCTAIIbHBIX
2JIEMEHTOB U OJIOKOB B €IMHOE
1enoe.

an element that serves to
perceive and redistribute
horizontal loads, as well as to
connect the remaining
elements and blocks into a
single whole.

IUINTA NEePEeKPbITHH

JKelle300€TOHHOE U3JIeIne,
apMHUPOBAHHOE apMaTypoH,
HEOOXOIMMOE JIJIs CO3aHUs
IIEPEKPBITUSA B 3JAHUH.

reinforced concrete product
reinforced with
reinforcement, necessary to
create a ceiling in the
building.

Kpbllla

Koncrpykuus,
NpeHa3HAYCHHAS JUTS 3aIUTHI
3aHUsI OT aTMOC(EPHBIX

structure designed to protect
the building from atmospheric
precipitation and consisting of
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OCaJIKOB U COCTOSIIIAsT M3
HECYILUX KOHCTPYKTUBHBIX
3JIEMEHTOB, BOCIIPHHUMAIOIIAX
Harpy3Kku oT COOCTBEHHOT'O Beca
KOHCTPYKLIMH, Beca CHETOBOT'O
IIOKPOBA, BETPA, 1
OTPKIIAIOIIHX ICMEHTOB

load-bearing structural
elements that absorb loads
from the dead weight of the
structure, the weight of the
snow cover, wind, and
enclosing elements

¢pynrameHrt

MOA3E€MHasl YacCTh 3/1aHMUs,
nepeaaronias Harpy3ky ot
HaJ[36MHBIX YacTel 37aHus Ha
OCHOBaHHUE

he underground part of the
building that transfers the load
from the aboveground parts of
the building to the base

nedopManoOHHbBIN OB

Pazpes 3nanus,
NpeAHa3HAYEHHBbIN 1715
YMEHBIIEHUS Harpy30K Ha
3JIEMEHTBI KOHCTPYKLUI B
MecTax JedopMaIui,
BO3ZHUKAIOIIMUX MPU KOJeOaHUN
TeMITepaTyphl
BO3/1yXa, CECMHYECKUX
SIBJIEHUSIX, HEPABHOMEPHOU
0CaJIKe TPyHTAa.

The section of the building,
designed to reduce the load on
structural elements in the
places of deformations arising
from fluctuations in air
temperature, seismic
phenomena, uneven
settlement of the soil.

MayjpaJjart

4acCTh KPOBEJIBHOM
KOHCTPYKLUH, TPEACTABIISIET
co00ii cuIoBol OpycC Uin
OpeBHO, MOHTHPYETCS Ha
BEPXHUI CPe3 OKOHYAHUS
CTEHBI

part of the roof structure, is a
power beam or log, mounted
on the upper edge of the wall

JICIKCHD

rOpU30HTaNIbHAs Oalka,
HaxOJAIIAsCs MO KOHBKOM,
Ha HEE OMUPAIOTCS CTOMKH U
IIOJIKOCHI. 3a/1a4a JIEKHI —
Iepepacnpe T TOUCUHYIO
HAarpy3Ky OT CTOEK.

orizontal beam, located under
the ridge, stands and struts
rest on it. The task of laying is
to redistribute the point load
from the racks.

KOHEK

MECTO COEIMHEHHSI CKAaTOB
KPOBJIH.

junction of roof slopes

NPOroH

ropu30HTaJIbHAS Oaka, Ha
KOTOPYIO TMOBEPXY OMUPAIOTCS
CTPOIINJIBHBIC HOT'U

horizontal beam on which the
rafters rest on top

CTPONMUJIbHBIC HOTH

HaKJIOHHBIC 0aJIKH, KOTOPBIH 1
CO3/IaI0T HEOOXOUMBIH YOl
HAKJIOHA KPBIIIN

inclined beams, which create
the necessary angle of
inclination of the roof

HaBECHbIC CTCHOBBIC
naHeJIn

Hapy>xHbIe CTCHOBBIC TTAHETH,
nepearoIne Harpy3Ky Ha
DJIEMEHTHI KapKaca

External wall panels
transferring the load on the
frame elements

OCHOBaHHEC

TOJIIA TPYHTA,
BOCIIPUHUMAIOLIAsl HATPY3KY
OT COOPYKEHUS

soil thickness, perceiving load
from the structure
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Tema 2: UHKeHepHBbIE TEXHOJIOTHU KaK cTUMYJ (opMooOpa3oBaHuA B

apXuTeKType

Tepmun

Onpenesienne HA PyCCKOM

Onpenesienne Ha
AHTJINICKOM fI3bIKe

YBEJIMYCHHOU HeCylIel
CIOCOOHOCTBIO IIPU
MaJIO MaTepuaIOeMKOCTH,
IIPUMEHSIEMBbIE JUISl COOPY>KEHUS
MTOKPBITUH OOJIBIINX MPOJIETOB.

fAA3BIKE
00JIbIIENPOJIETHDBIE HECYIIIEe KOHCTPYKIIUU bearing structures of coatings
KOHCTPYKIMHU MOKPBITHH, increased bearing capacity at
OTJIHYAIOIIHECS low material consumption,

used for construction
spans of large spans

PaClIOPpHbIC KOHCTPYKIUH

KOHCTPYKIMH, B KOTOPBIX
BO3HUKAIOIIKE OT BHELIHEH
Harpy3ku
OINOPHBIE PEAKIIUH UMEIOT HE
TOJIBKO BEPTUKAJIBHBIE, HO U

TOPU30HTAJIbHBIC
COCTaBJIAIOLIHE.

constructions in which
arising from external
load support reactions have no
only vertical but also
horizontal
constituents

NMepPeKPECTHO-CTEPIKHEBBIE
KOHCTPYKIHMH

MIPOCTPaHCTBEHHBIE
METAUINYECKUE IEPEKPECTHO
CTEPKHEBBIC KOHCTPYKIIHH,
coOpaHHBIE U3
YHU(PUIIMPOBAHHBIX YJIEMEHTOB
B BUAC MMPOCTPAHCTBCHHBIX ITJIUT
WJIA CBOJIOB

spatial metal cross-bar
structures assembled from
unified elements in the form of
spatial plates or arches

BUCAYHUEC KOHCTPYKIINHA

CTPOUTENIbHbIE KOHCTPYKIIMH, B
KOTOPBIX OCHOBHBIE 3JIEMEHTHI,
HeCyIINe Harpy3Ky (TpocChl,
Kabenu, 1IeNH, CeTKH, TUCTOBbIE
MeMOpaHBbI U T.11.), UCTIBITHIBAIOT
TOJIBKO PACTATUBAOLINE YCUIIHSL.

building constructions in
which the main load-bearing
elements (cables, cables,
chains, nets, sheet membranes,
etc.) experience only tensile
forces.

BAaHTOBbIC KOHCTPYKIHNHA

Bucsune mNOKpBITHS, KpOBIH,
MOCTBI, U HHBIE KOHCTPYKIIHH,
OCHOBaHHbIC Ha  COYCTAHHH
pabOTBl  JKECTKHX  OmoOp |
pacTsAKECHUU CTAJIBHBIX
TPOCOB/CTEpKHEN

Hanging coatings, roofs,
bridges, and other structures
based on the combination of

the work of rigid supports and
the tension of steel cables /
rods

BO3/yX00NOPHBIE
KOHCTPYKIMH

MSTKHE 000JIOYKH, BO BHYTPEH
HUH 3aMKHYTBIH 00BEM KOTOPBIX
BO3yXOHAarHeTaTeIbHbIMU
YCTaHOBKaMHM MOJAETCS
aTMOC(EpHBIA BO3AYX, UeM
JIOCTUTAETCA UX YCTOMYUBOCTh U
MPOTUBOJICUCTBHUE BHEITHUM

Harpy3kam

oft shells, into the internal
closed volume of which air-
blowing installations are fed
atmospheric air, what is
achieved by their stability and
resistance to external loads
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Tema 3: Oco0eHHOCTH CTPOUTEIBCTBA B CEICMUYECKHUX YCIOBHAX

Tepmun

Onpenesienne HA PyCCKOM
si3bIKe

Onpenesienne Ha
AHIJINICKOM fI3bIKe

CelCMOCTONKOCTD 3aHMNI

CnocoO6HOCTh 00BEKTA
BBITIOJHSATH MPEAHA3HAUYCHHBIC
GbyHKIMY 1Ocie qeicTBUs
3eMIIETPSICEHUS] PACYETHOMN
WHTECHCUBHOCTHU U
MOBTOPSIEMOCTH (OTCYTCTBHUE
OCTaHOBKH ITPOU3BOJICTBA U
TpaBMaTU3Ma JIIOJIEH,
MPEeIOTBpPALICHHE
HEXeJaTeIbHBIX
HKOJIOTMUYECKUX MOCIECTBUIN
U T.J.)

The ability of an item to
perform its intended function
after the earthquake action
settlement intensity and
frequency (no stop production
and people's injuries,
preventing adverse
environmental impacts, etc.)

celicMHYecKHe BO3JeHCTBUSA

Tun guHAMHUYECKOro
BO3JICHCTBHS, BO3HUKAIOIIETO
B KOHCTPYKUHUAX 3/1aHUN U
COOPYKEHHH B CBSI3H C
JBIKEHHUEM OCHOBAHUS

Type of dynamic effects
arising in the construction of
buildings and structures in
relation to the base of the
object motion during

00BeKTa BO BpeMsI earthquakes
3EeMJIETPSICEHU N
ceiicMo3ammTa Mepornpusitus, Activities that ensure the
obecrnieunBarone cHwkenue | reduction of seismic loads on
CEeCMHYECKHUX HArpy30K Ha buildings and structures.
3JIaHUSl U COOPYIKEHUS.
afanTHBHAsA cucrema | Cucrema ceiicmosamuThel, npu | The system of seismic
ceiicMOon30/IA UM UCTIOJIb30BaHUHU KOTOPOU protection, in which the

JTMHAMUYECKHE
XapaKTEPUCTUKUA COOPYKEHUSA
HEOOpaTUMO MEHSIOTCS B
IIPOLIECCE 3EMIIETPSICEHMUS,
«TPUCTIOCAOIUBASICHY K
CEHCMUYECKOMY BO3JEHCTBHIO

dynamic characteristics of the
building irreversibly change
during the earthquake,
"adapting” to seismic action

cHCTEeMA celicMOoNoraleHus

CucreMa ceiicMO3aIluThI,
BKJItOUaromas aeMideps! u
JUHAMHYECKHE racutenu. B
TaKUX CHCTEMax SHEPTHS
KOJIEOTIOIIeicss KOHCTPYKIIUU
MIEPEXOJIUT B APYTHE BUIBI
SHEPTrHUH.

The system of seismic
protection, including damping
and dynamic absorbers. In
such systems, the energy of
the oscillating structure passes
into other types of energy.
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Tema 4: [IpoekTHpOBaHHME HAPYKHBIX OIPAKIAIOIIMX KOHCTPYKIMUM 1151

IHeProd(PeKTUBHBIX 3TAHUH.

TepMmun

OnpenesieHue HA PyCCKOM
sI3bIKe

Onpenesienne Ha
AHTJINHCKOM f3LIKE

IHEPro3IKOHOMHUYHBIC 3TaHUA

37aHKs, BKIIOYAIOIIME B ce0st
OTJICIBHBIC PEIICHUS WU CHCTEMY
pEIICHUH, HalIPaBJICHHBIX Ha
CHIDKEHHUE pacxo1a SHEPIuy Ha
o0ecriedyeHne MUKPOKIMMATa
MOMEIIIEHHUH.

buildings that include
individual solutions or a system
of solutions aimed at reducing
energy consumption to ensure
the microclimate of the
premises.

3HeprodppeKTUBHBbIE 3TAHUS

3TO COBOKYITHOCTh
APXUTEKTYPHBIX U
MH)KEHEPHBIX pelIeHull,
HAWTYy4YIIAM 00pa3omM
OTBEYAIOIUX LEJIAM
MUHHMH3ALNN PACXOT0BAHUS
SHEepruu Ha obecreueHue
MHKPOKJIIMATA IIOMELIEHU.

it is a combination of
architectural and engineering
solutions that best meet the
goals of minimizing energy
consumption to ensure the
indoor climate.

HETPAAUIIMOHHBIC BU/1bI

COJIHEYHAsl SHEPTUsl, SHEPT U
reoTepMalibHbIX BOJ,

solar energy, geothermal water

IHEPrum HU3KOIOTEHIIMANIbHAst dHeprust |  energy, low potential energy
BEPXHHUX CIIOEB 3€MITH.
KOHCTPYKTHBHBIE DJIEMEHTBI,
npeaHa3HaueHHbIE st 3amuThl | Structural elements designed to
MMOMEIIEHUH OT protect the premises from the
COJTHI€3ALUTHELIE HEOJIaroMPHUATHOTO JCHCTBHUS adverse effects of insolation
ycTpoiicTBa WHCOJISIIIY ¥ CO3JIaHUS and create a comfortable light

KOM(OPTHBIX CBETOBOM
00CTaHOBKH U MUKPOKJIMMATa B
3IaHUSX

environment and microclimate
in buildings
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