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IIPOI'PAMMA
1 DJEMEHTBI )KEJE30BETOHHBIX 1 BETOHHBIX KOHCTPYKIINIA

1.1 OcHoBHbIE HU3MKO-MEXaHUYECKUE CBOICTBA OeToHa

beron kak maTepuan Ans Kene300eTOHHBIX KOHCTpykuwi. Iloapasienenwe GETOHOB MO OT-
JIeNIbHBIM TIpU3HaKaM. beToHbl, MpUMeHseMble U1 HECYIUX M OrpaKIarolMX KOHCTpyKuui. CTpyKTy-
pa 6eToHa U €€ BIUSTHUE Ha NMPOYHOCTE U AeopmaTuBHOCTE OeToHa. Moxyns aedopmannn 6eToHa pu
CXKaTUU M NpH pacTsDKeHUH. OcOOEHHOCTH PU3MKO-MEXaHUYECKMX CBOMCTB HEKOTOPHIX APYTHX BHUIOB
OeToHa.

1.2 Apmatypa xene300eToHa, €€ Ha3HaueHue

Haznavenue u BuABI apMaTypsl. MexaHudyeckne cBoicTBa apMaTypHbIX craned. Kinaccuduka-
us apMmartypbl. TeXHHKO-3KOHOMHYECKHE PEKOMEHJAIMKH MO NPUMEHEHHIO apMaTypbl B pa3iHYHBIX
KOHCTPYKLHUAX. ApMaTypHble CBapHbIE U NIPOBOJIOYHBIE U3Aenusa. CoeIMHEHUs apMaTyphbl.

1.3 XeneszobeTon

Oco0eHHOCTH 3aBOJCKOIO MpPOM3BOJACTBA. TexHonoruyeckue cxembl. CYIIHOCTH TpeaBapw-
TENBEHO HaNpsDKEHHOTO JKene300€TOHa U cocoOBl CO3aHus NpeaBapHTeNbHOTO HanpshkeHus. Cueruie-
HUe apMaTypel ¢ 6eToHOM. AHKepoBKa apMaTyphl B OeToHe. Ycalka M TOJ3Y4YECTh JKele300eToHa.
Ouenka 3KOHOMHYECKOH 3¢ HEKTUBHOCTH NMPUMEHEHHS pa3IMYHBIX BUIOB XKene300eToHa.

14 3KCH€pI/IMCHTaJIBHLIe OCHOBBI TEOPHHU CONIPOTUBIICHUSA )ene3obeToHa. OCHOBHEBIE IOJIOXKE-
HHUA METOJIOB pacqéTa

3HaveHNe 3KCTIepUMEHTANBHEIX HccnenoBaHuil. Tpy cTaguu HanpsHKEHHO-IedOPMHUPOBAHHOTO
cocTtosHus. Bnusuue npeasapurenbHoro HanpsbkeHus. [Ipouecc o6pa3oBaHus U packpbITHS TPEIIUH B
pacTsHyTEIX 30HaX. OCHOBHBIE TOJIOXKEHHs METOJ/la pacyéra Mo JOIMyCKaeMBIM HAIMpPsHKEHHSM, MO pas-
pYWAKOUIMM YCUIIUAM, IO TpPEJENbHBIM COCTOSHUAM NEPBOM M BTOpoi rpyni. IlpensapurenbHele Ha-
npspKeHus B 6ETOHE W apMarype. ’

1.5 O6wmuii cnoco® pacy€ra MPOYHOCTH CTEPIKHEBBIX 3JIEMEHTOB

OnbITHBEIE JaHHBIE O XapakTepe paboThl O] Harpy3Koi 3JIEMEHTOB TP M3rHOe, CXKaTHHU U pac-
TsDKeHMH. Paspylnenue 1o pacTsHyTol 30He (cnyyail I), paspyienue no cxaroid 3one (cnyyvaii II). I'pa-
HHUYHOE 3HaY€HHE BBICOTHI CXKAaTOM 30HBL. Y CIOBHE IPOYHOCTH HOPMAJILHEIX cedeHui. PacuéTarie dop-
Mysbl. OCOOEHHOCTh pacyéTra 3JEMEHTOB CO CMEIIAaHHBIM apMUpOBaHUEM. YYET HEYNPYrHX CBOMCTB
06eToHa ¥ BBICOKOTIPOYHOM apMaTyphl.

1.6 U3rubaeMble 3J1eMEHTHI

KoHcTpykTHBHBIE 0COOEHHOCTH. DKCIEpUMEHTANbHBIE IaHHBIE O XapaKTepe pa3pylIeHUs W3-
ru0aeMBIX 3JIEMEHTOB IO HOPMAJIEHBIM M HaKJIOHHBIM CEYEeHUsM. PacdéT MpOYHOCTH MO HOPMAIBHEIM
CEYCHUSIM 3JIEMEHTOB NpPEBAPUTENLHO HAMPSKEHHBIX U 0e3 MpeiBapUTeILHOr0 HaNPKeHUS.

Pacuér nmpoYHOCTH MO HAKJIOHHBIM CEYEHHSIM. AJNTCOPUTM pacuéra NMPOYHOCTH, NpUMEHEHHE
SBM.

1.7 Cxatble M pacTIHYTBIE 3JIEMEeHTEI. Pacuér mpouyHocTH

KoHcTpyKkTHBHBIE OCOOEHHOCTH CKaThIX U PACTSHYTHIX 3J€MEHTOB. PacyéT BHELEHTPEHHO
CKaTHIX 3JIeMEHTOB (cimydaii 1, cirydaii 2), rpaHuIbl IPUMEHEHUs pacdETHRIX Gopmyit. CkaTele SeMeH-
THI, YCUJIEHHbIE KOCBEHHBIM apMHpoBaHMeM. Pacuér Ha MecTHOe cxxatue. [IpenBapuTenbHOe HampsbKe-




HUE PaCTAHYTBIX 3]IEMEHTOB. Pacu€T MpOYHOCTH BHELECHTPEHHO PACTSIHYTHIX 3JI€MEHTOB. Pacuér mpou-
HOCTH BHELIEHTPEHHO PACTAHYTEIX 3JIEMEHTOB NPU OONBIIMX U MaJbIX SKCHEHTPUCHTETaX. AJNITOPUTMEI
pacuyéra NpoYHOCTH, MpuMeHeHue DBM.

1.8 DnemeHTsl, N0JIBEp>KEHHbBIE U3TH0Y U KPYUEeHHIO

KoncrpyktieHable 0co6eHHOCTH. OCHOBHEIE TIOJIOXKEHUS pacuéTa 3JIeMEHTOB NMPSMOYTOJIEHOTO
ceuenusd. IIpyHLMN pacyéra CIOXKHBIX CEYEHUH (ABYTaBPOBBIX M Jp.).

1.9 TpemmHoCTOMKOCTE U NepeMENIeHNs XKeNe300€TOHHBIX 3JIEMEHTOR

TpemuHOCTONKOCT KaK COIPOTUBIIEHHE 00Pa30BaHHIO M PACKPBITHIO TPEIIHH.

Pacy€r no obpa3oBaHuIO TPEUMH LEHTPATIBHO PACTIHYTHIX, H3rHOaeMbIX, BHEIIGHTPEHHO CXKa-
THIX M BHELIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB, MPEABAPUTEIHHO HANPSOKEHHBIX U 0€3 MpeaBapuTeNbHO-
ro HaTpsKEHHUS.

Pacuér o 06pazoBaHnio TpelnH, HAKIIOHHEIX K OCH 3JIEMEHTA.

Pacy€r packphITus TpelMH, HOPMaNBHBIX K OCH, B PacTAHYTOM 30HE 3JIEMEHTOB LIEHTPAILHO
PaCTSHYTHIX, U3THOAEMBIX W BHELEHTPEHHO 3aMpy)KEHHBIX.

Pacu€r mmpuHEl pacKkpeITUS HAaKJIOHHBIX TpEeIIMH. Pacdér Ha 3akpbITHE HOPMAJbHBIX M Ha-
KJIOHHBIX TPEILIKH.

Kpusnszna ocy npu u3rube u >xECTKOCTh M3rnOaeMBIX W BHEIIEHTPEHHO 3arpy)KEHHBIX 3JIeMEH-
TOB Ha y4acTkax 6e3 TpewmuH. KpuBu3sHa ocu M )KECTKOCTb Ha yyacTKaxX 3JIEMEHTOB C TPEIIMHAMM B pac-
TSHYTOH 30He. PacuéT nepeMeIeHnii 3J1eMEHTOB, He UMEIOIIUX TPEIIUH B PAaCTIHYTOH 30HE, W 3JIeMeH-
TOB, UMEIOIINX YYaCTKM C TPEIIMHAMHU B PACTAHYTOW 30HE. ANTOPUTMBI pacdyéra MepeMenieHuH, mpu-
MeHenne DBM.

1.10 OcHOBEI CONIPOTUBIICHUSA JKeNe300eTOHHBIX JIEMEHTOB JUHAMHUYECKUM BO3JEMCTBUIM

Buger tunamudeckux BoszeiicTBuii. Llens tuHaMuYeckoro pacuéra mo Hecyei crocoOHOCTH
u nedopmanusaM. CBo6OIHEIE KONEOaHHUS SMEMEHTOB ¢ YUETOM HEYTIPYTOro CONPOTHBICHHS JKele300e-
TOHa. BeIHYyXIeHHBIE KOJIeOaHNs JKeNIe300€TOHHBIX NIEMEHTOB ¢ YYETOM 3aTyxaHus. Pacuér xene3obe-
TOHHBIX 3JIEMEHTOB Ha JUHAMUYECKHUE Harpy3KH. '

1.11 OcHOBEI IIPOEKTUPOBAHUA XKene300€TOHHEIX 3JIEMEHTOB C ONITUMAJIBHBIMU ITOKa3aTelIIMU

MeToapl TEXHUKO-5KOHOMHYECKOH OLEHKH 3JEMEHTOB JKeNe300€TOHHBIX KOHCTPYKIMH. Mu-
HUMYM NpPUBENEHHBIX 3aTpaT. OYHKIUS CTOUMOCTH.

OCHOBHBIE TIOJIOKEHMSI M METOAMKA TMPOEKTHPOBAHMS JKENEe300€TOHHBIX 3JIEMEHTOB MHWHH-
ManpHOM cebecTonmocTh. [Tpumenenne SBM. VipomgHHble crocoObl ONTUMH3AMN B YACTHBIX YCII0-
BUSIX.

2 KAMEHHBIE 1 APMOKAMEHHBIE KOHCTPYKIIUA

2.1 O6ume cBeeHus, PU3NKO-MEXaHHYECKHE CBOMCTBA KAMEHHBIX KJIal0K

Buibl KaMEHHBIX U apMOKaMEHHBIX KOHCTpYKIMH. O01acTh X npuMeHeHus. KaMeHHBIE U ap-
MOKaMEHHBIE KOHCTPYKLMH JKMIIBIX, TIpPaXJaHCKMX M NPOMBIIUICHHBIX 31aHui. TexHuko-
SKOHOMHUYECKas XapaKTEPUCTHKA KAMEHHBIX MaTEpUAJIOB U KJIAIKU U3 HUX.

OcnoBHEle (haKTOPBI, BIMAIOIIME Ha MPOYHOCTE KIIaJKU Npu cxatur. O6uas ¢popmMyna npeje-
Jla IPOYHOCTH KIIAaAKU MpH cxaTuu. ITpoyHocTs kupnuuHoi kinaakd. [TpoyHOCTh KIaJKH U3 KPYITHBIX
KaMHEMH.

CuenuieHne pacTBopa ¢ KMPIMYOM M KaMHeM. [IpOYHOCTh KIaaKu MpU pacTsHKEHHH, U3rube u
cpese. IIpodHOCTh KITaJIK¥ IPU MECTHOM CXaTHH. HopMmanbHbIe M pacu&THBIE COMPOTUBIICHUS KITaIKH.




VrpyromiacTiyeckue CBOWCTBa KiIaaku. Jledopmanus KIagkd HpHU LEHTPATBHOM CXKaTHH.
Mopayns yrnpyroctd u aedopmMaru. Ynpyras XapakTepucTHKa KIIaJKH.

2.2 Pacyér >1eMeHTOB KaMEHHBIX ¥ apMOKaMEHHBIX KOHCTPYKUUI

PacyéT IeHTpalbHO CKATHIX JIEMEHTOB 110 Hecyleil criocoOHOCTH. YYET NMPOAOJIEHOr0 H3ruba
W JUTUTENEHOTO JEHCTBUSI Harpy3KH.

PacyéT BHEUEHTPEHHO CXKAThIX 3JEMEHTOB IO Hecyllel cnoco6HocTH, oOpa3oBaHMIO U pac-
KPBITHIO TpeIWH. PacuéT N3rnbaeMpIX 31EMEHTOB U LIEHTPAIEHO PACTIHYTHIX 3JIEMEHTOB.

DJIeMEHTHI ¢ CeTYaThIM M NPOJIOJILHEIM apMUpoBaHUeM. KoHCTpyKTHBHBIE 0cobeHHOCTH. Pac-
YeT 10 Hecyllei cmocoOHOCTH MPH LIEHTPaIIbHOM CXKaTHH.

OcobGeHHOCTH pacyéTa KaMeHHBIX CTEH, INepembluek 31aHui. KoHcTpykuun ¢GyHIaMeHToB M
creH mojasanoB. OcOOEHHOCTH pacyéTa CTeH Mo/BaIOB. BiysHMe 3aMOpakMBaHUs Ha PaCTBOP U KIIAJKY.
Pacuér 3uMHel KIaJIki B CTaJWH MEPBOTO OTTAWBAaHUS U IS IEpUOA 3aKOHYEHHOTO CTPOUTENBCTBA.

3 )KEJE30BETOHHBIE KOHCTPYKIIUU IPOMBINLJIEHHBIX U
I'PAKIAHCKHX 3JIAHAM 1 COOPYKEHIAI

3.1 OOmMe MPUHIUIB TPOEKTUPOBAHUS KeNe300€TOHHBIX KOHCTPYKLUHMH 3JaHUN ¢ y4ETOM
TpeOOBaHMIT SKOHOMHWKH CTPOMUTENHCTBA. TEXHUKO-3KOHOMUYECKas OLIEHKa )Kelle300eTOH-
HBIX KOHCTPYKIIMH NPH NMPOEKTUPOBAHUU

KoHCTpYKTHBHEBIE CXEMBI 3aHHi, 0OIIHe TPUHIHUITE UX KOMIOHOBKH. ITpHIMIIEI TpOEKTHPO-
BaHUS WHIYCTPUATBHBIX COOPHBIX 3NeMeHTOB. OOIINe NMPUHLUITEI KOMIIOHOBKH CTHIKOB COOpPHBIX 3J1€-
MEHTOB. YYET TpeOOBaHMI TEXHUKH OE30MTaCHOCTH, OXpaHBl TPYyla U OXpaHbI IPUPOIBI PU IPOEKTHP O-
BaHUM JKeJ1e300€TOHHBIX KOHCTPYKUMi 31anuii. Obume ceeieHus 00 aBTOMATU3aLUU IPOEKTUPOBAHMS
)Kene300eTOHHBIX KOHCTpyKuuid, npumerHernn CAIIP. Ceenenust o npuMeHeHHH rpadonocTpouTenen
JUTS JKeJIe300€TOHHBIX 3J1EMEHTOB. 8

TeXHUKO-3KOHOMHYECKas OLIEHKa XKeJIe300€TOHHBIX KOHCTPYKUUI IIPH NPOEKTUPOBAHUH.

KoHCTpYKTHBHBIE CUCTEMBI 31aHMi. ['OpU3OHTaNbLHBIE ¥ BEPTUKAIBHBIE HECYIIHe KOHCTPYK-
uuu. OCHOBHBIE KOHCTPYKTHBHBIE CHCTEMBI: KapKacHas, CTeHOBas, OOBEMHO-OJ0YHAs, CTBOJIBHAS U
obonouykoras. KoMOMHUpOBaHHBIE KOHCTPYKTHBHBIE CUCTEMBI: C HEMOJHBIM KapKacoM, KapKacHO-
CBsi3eBas U Jp.

CrpouTenbHBIE CUCTeMBI 3naunii. [lanenpHas, KapkacHO-aHenbHast, 00BEMHO-0JI0UHas U Jp.

MopaynbHas cucteMma, yHU(UKaIMs, TUIM3auUs U CTaHAAapTU3aluus B CTPOUTENBLCTBE. YKpYII-
HEHHBIE MOIYITH (TIPONETHI, MIard W BBEICOTHI dTaked). HoMUHaNbHBIE, KOHCTPYKTHUBHBIE M HATypHEIE
pasMepsbl. PazbuBovnbie ocH. ITpaBuna MpUBA3KH KOHCTPYKTUBHEIX 3JIEMEHTOB 3JIJaHUI K pa30 MBOYHBIM
ocsM. YHUpHKauUs pazMepoB 00BEMHO-IUIaHMPOBOYHBIX NTaPaMETPOB 34aHui. Tunusanus 3ganui u e€
3amagu. TUTIOBBIE TPOEKTHI U X 3HaYEHHE JUISI HHIYCTpHAIN3alA CTPOUTENLCTBA.

CTpOUTENBCTBO 3JaHWil U3 KPYNHBIX 3JIEMEHTOB 3aBOJCKOIO M3rOTOBJIEHUSA. BUAbl KpynmHO-
3JIEMEHTHOTO CTPOUTEIBCTBA: AEPEBIHHOE IIUTOBOE U KapKaCHO-IIUTOBOE, KPYITHOOIOYHOE, KpyITHOMa-
HenpHoe, 00bEMHO-61109HOe. ObnacTu ux npuMeHeHus1. PakTopel, ONpeaeIIoIIKe pa3pe3Ky 3qaHuil Ha
KPYIHBIE SJIEMEHTHI: YCIOBHS 3aBOACKOTO M3rOTOBIEHMS, TPAaHCIIOPTHPOBKA, MOHTaX, OOBEMHO-
MJIaHUPOBOYHBIC, KOHCTPYKTHBHBIC U 3CTETHUECKHIE YCIOBHs. TeXHOIOTMYHOCTE KOHCTPYKIHIA.

KoMmoHOBOYHBIE U KOHCTPYKTHBHBIE CXEMBI KapkacoB. Kapkacel paMHBIE, pAMHO-CBA3€BbIE U
ceazenple (1.020-1). CucTeMbl ¢ MOHOJIUTHBIM SIIPOM JKECTKOCTH. YKPYIMHEHHAS CeTKa NMPONETOBR ob1Ie-
CTBEHHBIX 3JaHUM.

3nanus U3 00bEMHBIX 06J10KOB. CHCTEMBI pa3pe3ku 31aHui Ha o0BEMHEIE OokH. Knaccuduka-
1S KOHCTPYKTUBHBIX CUCTEM U3 OOBEMHBIX 3JIEMEHTOB: 00bEMHO-01104Has1, 61104HO-NIaHeNbHasA. TUnbl
OJIOKOB.

Tunuzanus ¥ yHUHUKAIUS TPOMBIIIICHHBIX 31aHuil. OCOOEHHOCTH MPUMEHEHUS MOIYJIBHOM
CHCTEMBI B IPOMBIIUIEHHOM CTPOMTENLCTBE: YKPYITHEHHBIE IIJIAHUPOBOYHEIE U BEPTUKAILHBIE MOMYIIH.




Vanduxanms ocCHOBHBIX apaMeTPOB MPOMBIIIICHHBIX 31aHMii (MIPOJIETHI, AT OTIOp, BBICOTA, KPAHOBEIE
Harpy3ku Ha MexaysTaxnele nepekpeitis). YTC u YTII. CucteMsl pa30UBOYHEIX Oceil U METOJIBI MPH-
BSA3KH K HUIM KOHCTPYKTHBHBIX 3JIEMEHTOB.

Cbopusle xxene306eTOHHbIE KOHCTPYKIUH OJHO3TaXKHBIX 31aHuil. DyHIaMeHTHl KOJNOHH, (QyH-
JlaMEHTHbIE OallKM, KONOHHBI, aXBepKOBbIE KOJIOHHBI, MOJKPAHOBLIE OalKH.

Xene3o0eToHHBIE CTPONMIBHBIE M TOACTPONMIEHEIC HECYIHE KOHCTPYKIIMHA TOKPBITHS OJHO-
ST@XKHBIX NMPOMBILUIEHHBIX 31aHui. IInuTel mokpeiTuii. ObecneyeHne NpoOCTPaHCTBEHHOM JKECTKOCTH
JKene300€TOHHOTo KapKaca.

CranpHble KOHCTPYKLUH OJHOATAXXHBIX MPOMBIIIICHHBIX 31aHui. ®yHaamMeHThl. KOJIOHHBL.
Kononnsl paxsepkos. [TogkpaHoBEIe OanKu.

CranbHble CTPONMIBHEIE M TIOACTPONMIBHBIE HECYNIHE KOHCTPYKUUH TOKPBITHS. IIpOroHE..
Cranbnoi npodunupopannelii HacTu. ObecneyeHne NPoCcTpaHCTBEHHOM XKECTKOCTH CTANBHOTO KapKa-
ca OJHO3TaXKHBIX NPOMBIIUIEHHBIX 3/1aHUH.

XKene3o6eToHHBIE HECYLINE KOHCTPYKIIHM MHOTO3TAXKHBIX TIPOMBIIUIEHHBIX 3/1aHuii. KOJTOHHEI,
PHMIeNH, TUIUTHI IEPEKPBITHH.

Hecymue KOHCTpYKUMM ABYX3TaKHBIX 37aHUi. OCHOBHBIE KOJOHHBI. JIONOJHUTENLHBIE KO-
noHHEL. Purenu nepexpertuii. [Inuter. @ynaamMeHTHI.

Hapy»xHEle cTeHBl 1 UX 251eMeHTHl. Obuie TpeboBanus U KiaccupuKanus KOHCTpyKuui. TeM-
nepaTypHo-0casiounble WBL. KOHCTpYKIIMU Hapy)KHBIX CTE€H — HEeCyllWe, cCaMOHECYIIHe, HeHeCyIlue.
ITanenbHEIE OETOHHBIE CTEHEl U MX 3JIEMEHTHI. BeTOHHEIE TaHEeNN OXHOCIONHOM, ABYXCIONHOM U TpEX-
CIIOMHOM KOHCTPYKUMH. CTBIKH.

Bryrtpennue crensl (6eToHHbIe, KaMeHHBIe). Obmue TpeboBaHus. ['opH3OHTAIEHEIE U BEPTH-
KaJIbHBIE CTBIKU TTaHeNeil.

ITepexpreitusa. Hasnauenue M xnaccudukamus. MexnysTaxHble NepeKpbITHs. YepaadHEIe,
MOJIBAJIEHBIE U LIOKOJIBHBIE TIEPEKPBITHS.

[Moxpeitus. O6mue nonoxenus. Co6opHeIe xene300eToHHble NOKphITHS. Yepaaunsie u Gecuep-
JlauHble COOpPHEIE XKeJIe300€TOHHBIE TTOKPBITHS.

Kpognsa. Kposnu u3 pynoHHBIX MaTepUanoB, U3 BOJIHUCTHIX acOECTOLEMEHTHBIX JINCTOB, Yepe-
NUYHBIC KPOBIIH, CTAllbHEIE, U3 CHHTETHYECKUX MaTEpUaloB, MAaCTUYHBIE KPOBJIHM, apMUPOBAaHUE CTEK-
JjomMaTepuanaMH.

3.2 IInockue nepeKpuITHs 3TaHui

banounsie cOopHelie nepekpbITHs. KoMIIOHOBKa KOHCTPYKTUBHO#M cXeMbI nepekphiThs. [Ipoexk-
THUPOBaHUE MYCTOTHBIX, PEOPUCTHIX U TUIOCKMX ITUT. TeXHUKO-9KOHOMMYECKUI aHanu3 niauT. Pacyer u
KOHCTPYMPOBaHHUE IITUT apMHUPOBAHHEIX CBAPHBIMHM CETKaMH, KapKacaMH M HampsiraeMoi apMaTypoii.
VueT ycnoBuii M3roToBneHus U MoHTaxa. KOHCTpyHpoBaHue U pacdeT Hepa3pe3Horo pHres.

MeTton npenensHoro papHopecusi. Obpa3oBaHue IIIACTHYECKUX MIAPHUPOB M Tiepepacipeene-
HUE YCHIIUA B NMPEJEIbLHOM PAaBHOBECUM CTATHYECKH HEOIpPENETUMON Kene300€TOHHONW KOHCTPYKIIHH.
KoncrpykrupHple TpeOOBaHU 10 apMUPOBaHHI0. JlocTUraemMas 3JKOHOMUS apMaTyPHOIA CTalu.

ITocTpoenue sIrOpsl MOMEHTOB TI0 IPUHATOM apMaTtype. KOHCTpYKITMH U pacdeT CTHIKOBEBIX CO-
€IUHEHUM 3JIEMEHTOB.

IlepexpriTus cOOpHEIE € MPEIBAPUTENBHO HANPSHKEHHBIMU TAHENSIMH, paboTarOIIMMK B JIBYX
Hanpaeynenusx. KoncrpyktupHas cxema. IIpuHnun apmupoBanusi. PacueT mo MeToay NpeaensHOro
PaBHOBECHS.

PebpucTeie MOHOTUTHEIE TIEPEKPBITHS ¢ OATOYHBIMHU TIHTaMH. KOMIIOHOBKA KOHCTPYKTHBHOM
cxeMbl. PacueT nnuTel, BTOPOCTENEHHOM U IM1aBHOM 6anok ¢ y4eToM nepepacnpenenenus yeunuii. Kon-
CTpYUpPOBaHHE HEpa3pe3HBIX IUIUT U OaJoK.

PeOpucTele MOHONMTHBIE NEPEKPBHITHS C MIUTaMH, pabOTAIOIIUMH B JBYX HalpaBlIeHHUSX.
KomnoHOBKa KOHCTPYKTHBHOM CXEMBI NMEPEKPHITHA. APMHUpPOBAaHUE CBapHBIMHU CETKAMM W KapKacaMH.
Pacuer o meTony npeiensHOro paBHOBECHS.




BanouHsle cOOPHO-MOHOJUTHEIE TIEPEKPHITHS. Y CIIOBUSI COBMECTHON paboThl cOOpHOro ocToBa
M MOHOJIUTHOTO OeTOoHa mepeKkpbIThs. KOHCTpYKTHBHEIE peIECHUS.

Besbanounsie cOopHble mepekphITHs. KOHCTpyKTHBHON cxeMbl. Pacuer mepekpbiTus. besba-
JIOYHBIE MOHOJMTHBIE MepeKphITHs. KOHCTpyKTHBHON cxeMbl. PacueT mepekpeitusa. Tumsl kanurtenein
KOJIOHH. PacyeT 6e36a104HOr0 NepekphiThs. ApMUpOBaHUE CBapHBIMU ceTkaMU. besbanounslie cbopHo-
MOHOJUTHBIE TTepeKPHITHS. KOHCTPYKTUBHBIE PEIIEHNS.

O6nacTu pallMOHAIBLHOTO NMPUMEHEHHUS Pa3IMYHbIX KOHCTPYKLMH NEepPeKphITUs. AHANNU3 TEXHHU-
KO-3KOHOMHYECKHX.

3.3 XKene3o0eToHHbIE HYHIAMEHTHI

Knaccupukanus sxene300eToHHBIX (pyHIaMeHTOB. OTensHble (QyHIaMEHTHl KOJIOHH. Pacuer
LUEHTpaILHO W BHELEHTPEHHO HarpyXeHHbIX ¢yHaameHToB. KoHcTpynpoBanue ¢yHaamenTos. Ilepe-
KpeCTHBIE JICHTOUHbIe QyHAaMeHTHl. B3auMoneiicTBue 30aHMs UM COOpPYXEHHs ¢ GyHIaMEeHTaMHu, Jie-
JKal[UMM Ha MOJaTIMBOM OCHOBaHWH. CrulomiHble GyHaamMeHThl. [[puHIuMIEl pacueTa 1 apMUPOBAHUS.

3.4 KoHCTpYKIIMM OJHOSTaXKHBIX KapKaCHBIX 3aHUi

KOHCTpYKTHBHEIE CXEMBI OJTHO3Ta)XXHBIX KapKaCHBIX MPOU3BOJCTBEHHBIX 31anuil. Obecnieyenue
MPOCTPaHCTBEHHOM JKECTKOCTH 31aHus. Harpysku, neiicTByrolyie Ha 31aHusl.

Cucremsl cBszeit. TeMmepaTypHBIil OJIOK Kapkaca, Kak TPOCTPaHCTBEHHO paboTaromasi cucre-
ma. Ponb MoJIKpaHOBBIX 6alloK B cOCTaBe KapKaca.

PacueT nonepeyHo#l paMbl CO CIUTOIIHBIMU M JIByXBETBEBBIMH KoJIoHHaMHM. [IpocTpancTBeHHas
paboTa kapKkaca Nmpu KpaHOBBIX Harpy3kax. IIpumenenrie 3BM u1s pacueTa MonepeyHEX paM.

KONOHHBI CIUIONIHBIE TIPSMOYTONBHOTO CEYEHHMs, MyCTOTHbIE, CKBO3HBIE C ABYMs BETBSMHU.
OcobeHHOCTH pacyeTa U KOHCTPYHPOBaHUS.

Koncrpykimu noxkpbiThii. JKene300eTOHHbIE MIUTE NOKPHITHNA, NX KOHCTPYKTUBHBIE pELICHMS,
0CODEHHOCTH pacyeTa, TEXHHKO-9KOHOMHYECKUH aHalm3.

Banku MOKpHITHI, CBEICHUS O KOHCTPYUPOBAHUH W pacyere. IIpoekTpoBanue 06anok MHUHHU-
MaJIbHOM CTOMMOCTH ¢ mpuMeHeHneM DBM. CeeneHust 0 KOHCTpYKIMAX ¢epM, KOHCTPYUPOBaHUHN HX
3JIEMEHTOB M Y3JI0B, pacyeTe NPOYHOCTH M TpeuHocToiikocTy. IToacTponunbHbie KOHCTpyKiuH. Tex-
HUKO-5KOHOMHYECKHE MoKa3zaTeln 0anok u ¢epM. Apku MokpeITUii. Beibop odepranus ocu. CeneHus
0 KOHCTPYHPOBAHUH U pacyeTe apoK C MPeBapUTEIBHO HANPSKEHHBIMH 3aTSHKKaMU.

KoHCTpyKIIMM MOHOJIMTHBIX paM, apMUpoBaHHe y3NoB. XKecTkoe M IIapHUPHOE COEJUHEHUE
CTOEK paM ¢ GyHJaMEHTaMH.

Koncrpykuun 601b1enpoaeTHBIX TOKPBITHHA.

3.5 TOHKOCTEHHEIE IMPOCTPAHCTBEHHBIC ITOKPBITUA

O6nacTi MpUMEHEeHHsT ¥ KIacCH(PUKAIUK TOHKOCTEHHBIX NPOCTPAHCTBEHHBIX MOKPHITHH. O0-
[I¥e CBOMCTBA TOHKOCTEHHBIX KOHCTPYKIHH MOKpHITHH. Unenenne Ha cOopHBIe 31eMeHThl. Mcnonbso-
BaHHUeE TpeIBapUTEIBHOT0 HanpspkeHus. O61ne KOHCTPYKTUBHBIE TPEOOBaHHS.

[TOKpBITHS € IPUMEHEHHUEM JUTMHHBEIX M KOPOTKUX LUIMHApPHUYECKUX 0o0oyoveK. Y CeHmms, nei-
cTByromue B HUX. [IpubnmkeHHblil pacyér (kak xene3o6eToHHON Oanku). OnpeneneHne KacaTrelbHBIX
YCUIIMI W TIOTIEPEYHBIX W3THOAOIINX MOMEHTOB, ACHCTBYIOIMX B 000J04Ke. OCOOEHHOCTH KOHCTPYH-
posanust. [IpeiBapUTENBEHO HaNPsDKEHHBIE G0pTOBBIE NeMeHThl. Pacuérneie cxembl auadparm. ITokpei-
THS C IPU3MAaTHYECKUMHM CKJIaJIKAMU, UX KOHCTPYKTUBHBIE CXEMBI ¥ IIPHHIIMII pacyéTa.

ITokpeITHs ¢ 000JI0YKaMHU MOJOXKUTENBHOM raycCOBOM KPUBU3HBI, IPSIMOYTOJIbHbIE B IJIAHE; UX
KOHCTPYKTHUBHBIE CXEMBI M pacyéT 1o 6€3MOMEHTHON TeopHH. YUET U3rudarommx MoMeHToB. [IpuHu-
N6l apPMUPOBaHMs, MPEIBAPUTENEHOE HANpPsDKEHNUE YITIOBBIX 30H. J{nadparmel, X KOHCTPYKTHBHEIE U
pacuétHble cxeMbl. [TokphITHS ¢ 0007104YKaMHi OTpULIATENBHON IrayCcCOBOM KPUBU3HBI, IPAMOYIOJILHBIE B
rutane. Pacuér, mpUHIUITBI KOHCTPYHPOBAHHS.




O06o0109KH BpalIeHUs ¢ BEpTHUKABHON OCHI0, Kynoa. KOHCTpYKTHBHEIE CXeMBl MOHOJTUTHBIX M
cOOpHBIX KyIOJIOB. YCHIMsA, AeHCTBYIOmME B Kymonax. Pacuér xymonoB mo 6e3MOMEHTHON TEOpHH.
V4ET ynpyroro 3akperuieHus 1o KoHTypy. ApMupoBaHue Kynosos. [ToHsTHe 0 pacuére KyNoJIoB 10 Me-
TOLY NPEJIEIBHOIO paBHOBECHS.

TonkocTeHHble cBOABl. KOHCTPYKTHBHBIE pelIeHMUs, NPUHIMIIBI pacuéra. Y CTOHYMBOCTL 000-
noyek. IIpocTpaHCTBEHHBIE TIOKPHITUS BUCSYEro THUIA, X Pa3HOBHOHOCTH. [IpenBapuTenbHOe Hamps-
JKEHUE - CPEJICTBO CTaOMIN3aLMI FeOMETPUYECKOI POPMBI MOKPBITHIA.

3.6 KOHCTPYKHPWI MHOTO3Ta>XHBIX KapKaCHBIX U ITaHEJIBbHBIX 3JIaHUHI

KOHCTpYKTHBHEIE CXEMBI MHOTO3TaXHBIX MPOMBIIUIEHHBIX KapKacHBIX 31aHuii. Obecrneuenue
NPOCTPAaHCTBEHHOM XECTKOCTH. KOHCTPYKIIMN MHOTO3TaXXHBIX COOPHBIX paM, CTHIKH 37eMeHTOB. KoH-
CTPYKLIMHA MHOTO3T@XXHBIX MOHOJMTHBIX paMm.

KOHCTpyKTHBHEIE CXEMBI MHOTO3TAXHBIX I'PAXKIAHCKHUX 34aHW. KOMITOHOBKa KOHCTPYKTHB-
HOM CXEeMBl KapKacHbIX M MNaHENbHBIX 3IaHUH. TeXHHKO-3KOHOMMYeckue mokaszateian. OcobeHHOCTH
KOHCTPYKTHUBHBIX CXEM XHIIBIX JIOMOB, UX OOBEMHBIX JIEMEHTOB; MX CTHIKA ¥ COCTMHEHUS.

IIpaxTuyeckrie MeTOABI pacyéTa MHOIO3TaXKHBIX JKEJIe300€TOHHBIX paM Ha BEepTHKaJbHBIE W
rOpHU30HTaNIbHEIE Harpy3ku. CBelleHHs o MporpaMMax aBTOMaTH3MPOBaHHOTO pacuéta Ha DBM xee-
300€TOHHBIX MHOIO3T@XHBIX MHOIONpPONETHBLIX paM. IIpUHUMN pelieHWs 3agauu, HabOp HCXOMHBIX
JTaHHBIX, pacuiM(ppoBKa pe3yIbTaTOB pacyéTa.

OO6mmii MeToxn ompeleneHHs YCUINA U MepeMelleHni BepTUKAIBHBIX HECYIIMX KOHCTPYKIHMIA
Ha OCHOBE JMCKPETHO-KOHTHUHYalbHOH pacyéTHoW Monenu. CHUCTeMbl paMHBIE M PaMHO-CBS3€BBIE C
KoMOMHUpoBaHHBIMK auadparMamu. Jlnadparmer ¢ npoéMamu. CUCTEMBI ¢ pa3HOTHITHBIMH BEPTHKAJ b~
HBIMU KOHCTPYKUMAMHU. YUET NOAATIMBOCTH OCHOBAHMS, MEPEKPHITUS B CBOCH MIOCKOCTH. CBENeHUS O
IporpamMMax aBTOMaTH3UPOBAHHOIO pacyéTa AMCKPETHO-KOHTUHYANBHON pacY&THOM MOMETH, TIPUHIHIT
peLeHns 3aJa4n, Habop UCXOAHBIX JaHHBIX, ACMU(PPOBKa pe3yJIbTaTOB pacyéra.

ITonaTue o pacyére Hecymmiel CUCTEMBI KaKk HETMHEWHO nedopMupyeMoi.

Onpenenenne THHaAMAYECKHX XapaKTEPUCTHK HECYIIUX CHCTEM MHOTOITAXHBIX 31aHUHA.
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IK3AMEHAIIMOHHBIE BOIIPOCHI

Beronsl. OcHOBHEBIE PU3NUKO-MEXaHUYECKHE CBOMCTRA OETOHA.

MexaHnunueckre CBOCTBa apMaTypHBIX crainei. Kiaccudukaius apMaTyphl, ee Ha3HaueHHe.
Cy1mHOCTh NpeaBapUTENbHO HaNPsDKEHHOTO JKejie300eToHa U Croco0bl CO31aHus TPeIBAPUTENIbHO-
ro HanpsbkeHus. Cuenienue apMaTypsl ¢ 0eTOHOM. AHKEpOBKa apMaTypsl B OETOHE.
OKCNepUMEHTAJIbHBIE OCHOBBI TEOPUM CONPOTUBIECHUS XKene3obeToHa. OCHOBHBIE MONOXKEHHUs Me-
TOJIOB pacyera.

OneITHBIE HaHHBIE O XapakTepe paboThl MO Harpy3Ko#l 3J1eMEHTOB NMpH M3THOe, CKATUU U pacTs-
xkeHUU. Paspymenue no pactsHyToi 30He (cnmyuaii I), paspymenue no cxaroi 3oHe (cimyuait II).
I"'panngHOE 3HaYE€HHE BBICOTHI CXKATOM 30HEI. Y CIIOBHE TIPOYHOCTH HOPMAIBHEIX CEYEHHH.

PacyeT npo4YHOCTH NO HOPMalbHBIM CEYEHMSIM 3JIEMEHTOB NpeABApUTENHLHO-HANPSIKEHHBIX U 6e3
NpeBapUTENBEHOTO HaNpsKeHHs. PacyeT mpoYHOCTH 1O HAKIIOHHBIM CEYEHUSM.

PacueT BHELIEHTPEHHO CXKAaTBIX JIEMEHTOR (ciydaii 1, ciyyait 2), rpaHUIbI MPUMEHEHUS PacueTHBIX
dbopmy.

KoHcTpyKTHBHBIE 0COOEHHOCTH 3JIEMEHTOR, NMOABEPIKEHHBIX U3rU0Y U KPYUYEHHUIO.
IIpenBapuTenbHbIE HaNPsDKEHMs B 6€TOHE U apMaType.

TpemuHOCTOMKOCTE U NepeMeIeHUs HKENe300€TOHHBIX SIEMEHTOB.

Ilens nMHaMUYECKOro pacyeTa 1o Hecyllel cnocobHocTH U AedopManusaM.

MeTo bl TEXHUKO-9KOHOMHYECKOH OLEHKH AJIEMEHTOB KeJle300eTOHHBIX KOHCTPYKIUH.
KOHCTpYKTHBHBIE CXEMBI U CUCTEMBI 3JIaHUIA.

KoMnoHOBOYHEIE U KOHCTPYKTHBHBIE CXeMBI KapKacoB. Kapkacsl paMHEIe, paMHO-CBSI3€BBIE U CBSI-
3eBbie (1.020-1). CrucTeMBbl ¢ MOHOJUTHEIM SIAPOM XKECTKOCTH.

HapyxHele cTeHBl U ux 3nemMeHThl. O0mue TpeboBanus M kiaccudukanus KoHcTpykuuid. KoHer-
PYKLHUH HApYXHBEIX CTEH — HECyllHe, caMoHecylue, HeHecylue. [laHenbHbIe OETOHHBIE CTEHBI U
UX 3JIEMEHTHl. beTOHHbIE MaHeny 0OAHOCIONHOM, NBYXCIORHON U TPEXCIOMHON KOHCTPYKIMH. CThI-
KH.

XKenez00eToHHBIE CTPONMIBLHEIE U MOACTPONMUIIbHBIE HECYIIHE KOHCTPYKIIUN TTOKPBITHS OAHO3TaX-
HBIX NIPOMBIIUIEHHBIX 3JaHU.

Knaccuduxauus >xene3o6eToHHbIx GyHnameHToB. OTenbHBIe QyHIaMEHTHl KOJNOHH. Pacuer ueH-
TPaJIbHO ¥ BHELIECHTPEHHO HArpY>KEHHBIX (yH/IaMEHTOB. i

COopHbIE xene300eTOHHbIE KOHCTPYKIIUH OJIHO3TAXHBIX 3/aHuil. DyHIaMeHTHl KOJIOHH, (yHma-
MEHTHBIE Oallku, KOJIOHHBI, aXBEepKOBBIE KOJIOHHBI, OJKPAaHOBBIE OaJKH.

O6ecnieyeHne MpoCTPAHCTBEHHOMN JKECTKOCTH XKeNNe300€TOHHOI0 Kapkaca OJJHO3TaXXHOTO MPOMBIII-
JIEHHOTO 3[aHHUs.

PacyeT cTpOUTENBHBIX KOHCTPYKUUI 1O MpeAenbHEIM cocToSHUAM. CyTh MeTona, KoadpUumreHTH
HaJEe>KHOCTH.

PacueT Hecymux cUCTEM MHOIO3Ta)XHbBIX 3/1aHUN. PacueTHbIE MOAENH, TIJTUTHI CBSI3EH.
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