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AKEJE3OBETOHHBIE U KAMEHHBIE KOHCTPYKIIUU

HOACHUTEJIBHAA 3AIIMCKA

XKenezo0eToHHbIE  KOHCTPYKLMM  SIBJIAIOTCA  0a30il  COBPEMEHHOTO
MHIYCTPUATBHOTO HA3€MHOTO0 M IMOA3EMHOI0 CTPOUTENbCTBA. X HMPUMEHSIOT
IpU  BO3BEACHUM OIHOITAXHBIX M MHOTO3TAXHBIX 3[aHUN, PpPa3IUYHBIX
MHKEHEPHBIX COOPY>KEHU B IPOMBIIIIEHHOM, IPaKJaHCKOM,
CENbCKOXO3IMCTBEHHOM, HYHEPreTUYECKOM, TPAHCHOPTHOM CTPOUTEILCTBE U B
JIPYTHX CaMbIX pa3HOOOpa3HbIX OTpaciiiX HAPOJHOTO XO3SHCTBa, HAXoAs B
KaXXJI0 U3 HUX CBOM ONTUMAaJIbHbIE (DOPMBI.

Hcxonst W3 BBILIEU3IIOKEHHOTO MHeJib TMPenogaBaHUs HCLHUIUIMHBI
“XKenez006eToHHbIE U KaMEHHbIE KOHCTPYKLIMM X 3aKJIIOYAaeTcsl B MOATOTOBKE
CTYJI€HTOB,  OYIyIIMX  HWHXXEHEPOB-NIEIAaroroB, K  MNpopecCuOHAIbHON
JESTEIBHOCTU B 00JIaCTH MPOCKTUPOBAHUS JKETI€300€TOHHBIX KOHCTPYKIIUHA.

3agayamm u3NnoXKeHUs AUCHUIUIMHBL ‘“JKene300eTOHHBIE U KaMEHHbIE
KOHCTPYKLIMH SIBJISTFOTCS:

— OBJAJEHUE CTYACHTAaMU MPUHLMIAMU MPOEKTUPOBAHMS, METOJAMU
KOMIIOHOBKM M  TEXHUKO-DKOHOMHYECKMMM  aHalHu3a  JKeIe300€TOHHBIX
KOHCTPYKIIUH;

— (GopMUpPOBaHUE y CTYAECHTOB HAaBBIKOB KOHCTPYMPOBAHMSI M pacuéra
IUIsL  PEIIeHHs I pPEIICHHs KOHKPETHBIX HHI)KEHEPHBIX 3aJad ¢
UCIIOJIb30BAHUEM HOPM IIPOCKTUPOBAHMS, CTAaHAAPTOB, CIIPABOYHUKOB, CPEICTB
aBTOMAaTU3alll{ TPOCKTUPOBAHMS.

B cooTBeTcTBHM C BBINIEU3IOKEHHBIMU 3aJladyaMU  TEJaroru4ecKyro
KOMIIETEHTHOCTh BBIITYCKHUKA MO TUCHUILUIHHE «JKene300eToHHbIe U KaMEHHbIe
KOHCTPYKIIHHY COCTaBJISIOT:

a) 3HaAHUs

¢  (HUBHKO-MEXaHUYECKUX CBOMCTB OCTOHA U apMaTypHI;

® OCHOB TEOPUHU pacyeTa KeIe300€TOHHBIX KOHCTPYKIIHIA;

® METOJOB  pacyeTa ©  KOHCTPYHPOBAHHUS  IKEI€300€TOHHBIX

KOHCTPYKIIHH;

e OOIIMX MPUHIIUIIOB MPOCKTUPOBAHUS JKEIE300€TOHHBIX KOHCTPYKIIHIMA

31aHUUA U COOPYKEHUM.

0) ymeHust

e pa3pabaTbiBaTh KOHCTPYKTHBHBIC CXEMBI 3JaHHA W COOPYKEHUU

Pa3TUYHOTO Ha3HAYCHMUS;



® HAa OCHOBAaHMHU MNPHUHATONM KOHCTPYKTUBHOW CXEMBI OCYLIECTBIATH
pacy€Thl ¢ NOI0OPOM CEUEHUM, Ha3HAYaTh APMUPOBAHKUE IEMEHTOB U
YCTaHABIIMBATh TUIIBI CTBIKOB U COCINHEHU;

® MpPUMEHATH OpU pacy€Tax KOHCTpykKuuid OBM, HOpMaTtuBHyIO U
TEXHUYECKYIO JOKYMEHTALMIO.



COILEPKAHUE JUCIHHUIIJINHBI

1. Ob6uue cBegeHNs 0 Ke1e300e TOHHbIX KOHCTPYKIMAX

Cymuocts  kene3o0eroHa.  TpebGoBanusi K Kejle300€TOHHBIM
KOHCTpYKIMsM. OOmactu mnpuMeHeHus kenezobeToHa. JloctomHcTBa U
HeJocTaTku  Jkene3o0eroHa.  CrocoObl  M3rOTOBJIEHHMS WM BO3BEIECHUS
&KeJe300€TOHHBIX KOHCTPYKIIHA.

2. Ucropuyeckuii 04YepK U NePCrHeKTHBELI pa3sBuUTHA
7KeJ1e300eTOHHBIX KOHCTPY KM
Kpatkuii ucropuueckuit 0030p pa3BUTHA KeI€300€TOHHBIX KOHCTPYKIHUH.
Hanpasnenus pa3Butus xene300eToHa Ha OMKallme Tobl.

3. IlpoyHoCcTHBIE CBOWCTBA 0ETOHOB
Knaccudukanus 6etona u ero ctpykrypa. IIpounocts 6eToHa.

4. JlepopMaTHBHBbIC CBOMCTBA 0€TOHOB
HedbopmaruBHble xapakTepucTuku OetoHa. Kmaccel u Mapku OeroHa.
beToHbl HOBOTO MOKOJICHHUS.

5. DU3UKO-MeXaHU4YecKHe CBOICTBA apMAaTyphbl
Hasnayenue wu Buxabl apmarypel. DPU3HKO-MEXaHUYECKHE CBOMCTBA
apMatypHbIX ctaneil. Knaccudukauus apmaTypsl.

6. Pu3NKo-MexXaHHYEeCKHe CBOICTBA JKeJie300eTOHA
CueruieHue 6eToHa ¢ apMaTypou. Y CJIOBUSI COBMECTHON paboThl O€TOHA U
apMatypbl. AHKEpOBKa HEHaIpAraeMoi apMmaTypbl. AHKEpOBKa HaIpsAraemMomn
apMartypbl. 3alllUTHBIN ClIoi OeToHA.

7. OCHOBBI TEOPHUH pPacyeTa Kejae300eTOHHbIX KOHCTPYKIUiA
Craguun  HampsHKEHHO-IE(OPMUPOBAHHOTO  COCTOSIHUSI  HOPMAJIbHBIX
CEUYCHMI M3rubaeMbIX dIeMeHTOB. HopMaTuBHBIE W pacdyeTHBIE CONMPOTHBICHUS
6etona u apMatypbl. OCHOBHBIE pACUETHBIC MOJIOKEHUSI.

8. MeToabl pacueTa xKej1e300eTOHHBIX KOHCTPYKIUii
Metonbl pacdera MO AOMYCKAEMBIM HAMNPSDKEHUSIM M Pa3pyLIAIOIIAM
Harpy3kam. Meroz pacyera 1o npeiesibHbIM COCTOSTHUSIM.

9. KoncTpyupoBaHue u3ruéaemMbix 3JieMEHTOB.
OO6mme BOMpOCH KOHCTpyupoBaHUS. KOHCTpYKTHBHBIE OCOOEHHOCTH
OaJIOK, TUTUT, IPEABAPUTEILHO-HATTPSHKEHHBIX DJIEMEHTOB.



10. Pacyer mpoYHOCTHM M3rudaeMbIX 3JI€MEHTOB ¢ OJAMHOYHOH H
JABOMHON apMaTypOil.
Pacyer npoyHOCTM 1O  HOPMAJIBHBIM  CEYEHUSAM.  ODJIEMEHTBI
IPSAMOYTOJBHOIO  CEYEHUS €  OJMHOYHOM  apMarypol.  DJEMEHTHI
IIPSAMOYT'OJIBHOT'O CEYEHHUs C IBOMHOU apMaTypoil.

11. Pacyer TaBpoBbIX ceuyeHuil. Pacyer mnpouyHocTM HM3rmdaemMbIx

3JIEMEHTOB 110 HAKJIOHHBIM CEYCHUSIM.

OnemMeHThl TaBpoBOro mnpoduiis. OCHOBHbIE CXEMbl pPA3pYyLIEHUN IO
HAKJIIOHHBIM ce4yeHUsAM. [IpOYHOCTP HAKIIOHHBIX CEYEHHM MNpHU JEHCTBUU
MONEepeyHorM  cuiibl. [IpOYHOCTHP HAKIIOHHBIX CEYEHMH MNpPU  JIEMCTBUH
u3rubatroniero MomeHTa. Pacuer snemeHToB 0€3 ONEepeyHO apMaTyphbl.

12. BHelleHTPeHHO cKaTble 3jeMeHThl. KoHcTpynpoBaHue u pacder
CKATBIX IJIEMEHTOB.

Buasl  BHEUEHTPEHHO  CXKaTbIX  3JeMEHTOB.  KOHCTpYKTHBHBIE
OCOOCHHOCTH CXaThIX 23yieMeHTOB. OCHOBBI pacueTra TMPOYHOCTH CHKATBIX
37eMEeHTOB. Pacuer NPOYHOCTH BJIEMEHTOB NPSIMOYTOJIBHOTO CEYEHHS C
HECUMMETPUUYHON apmarypoil. (CkaTble 3JIEMEHThI, YCHJICHHBIE KOCBEHHBIM
apMUPOBAHUEM.

13.0c00eHHOCTH MPOEKTUPOBAHMS MPEABAPUTEIbHO-HATIPSAKEHHBIX

3JIeMEHTOB.

Cymnocte u  npeumymiectBa. CnocoObl HaTSHKEHHS  apMaTyphl.
[IpenBaputenbHble HampspkeHUss B apmarype. llotepu mnpeaBapUTEIbHOTO
Hanpspkenus. Hampsbkenuss B OetoHe mnpu oOxatuu. llocinemnoBaTenbHOCTD
U3MEHECHMSI  HANPsHKEHHOTO  COCTOSHHUS — TPENIBAPUTEIHHO-HAMPSIKEHHBIX
AJIIEMEHTOB.

14. KoHCTpyHpOBaHHE U pacyeT PACTAHYThIX 3JIEMEHTOB.
KoncTpyupoBaHnue u pacdueT NpOYHOCTH PACTSIHYTBIX JIEMEHTOB. Pacuer
Ha MIpOJaBJIMBaHHUE U OTPLIB.

15. TpeliuHOCTONKOCTD KeJ1e300e TOHHBIX 3JIeMEHTOB.
Kareropuu tpeboBaHuil K TPEeIMHOCTOMKOCTH. PacdyeT mo oOpa3oBaHUIO
TpewrH. Pacuer no packpeITUIO TpeluH. PacyeT 1o 3aKphITHIO TPELIUH.

16. [lepopMaTHBHOCTD Kej1e300€TOHHBIX 3JIEMEHTOB.

Pacuer mnepememiennii >kene300€TOHHBIX KOHCTpyKumid. [IporuOer u
KpUBU3HA KEJI€300€TOHHBIX JJIEMEHTOB 0O€3 TpEeIMH B PACTSIHYTOH 30HE.
[IporuOpl W KpuBH3HA IKEIE300€TOHHBIX KOHCTPYKIIMH C TpEIIMHAMH B
PacTSIHYTOM 30HE.



17. O0mme NPUHIHIBI INPOCKTUPOBAHUA  KeJIe300eTOHHBIX
KOHCTPYKUMM 31aHUH U COOPYKEHUI.
OCHOBHBIE TOJIOKEHUS! MPOEKTUPOBAHUA. YHU(PUKALMS W TUIU3ALHS
COOpDY)KEHMH M HUX 2JJeMeHTOB. JlepopMaunoHHbIE IIBBL. Y CHJIEHHUE
&KeJe300€TOHHBIX KOHCTPYKIIHA.

18. YcemiieHusl  KeJIe300€TOHHBIX ~ KOHCTPYKHIHMH  3JaHMH H
COOPYKEHMH.
VYcunenust kene300€TOHHBIX KOHCTpyKIud. OcobeHHoCcTH pacuéTa
CTaTUYECKU HEONPENEIEHHBIX KEeIe300€TOHHBIX KOHCTPYKIHMH ¢ ydéToM
nepepACIPEEIICHUS YCUITN.

19. Kese300eToHHbIE (PyHIAMEHTHI
Knaccudukanus dynanamentoB. OTaenbHBIE EHTPATbHO-HATPYKEHHBIC
(GyHITaMEHTBI.

20. PacyeT BHELIEHTPEHHO HATPYKEHHBIX (P)YHIAMEHTOB
OTtnenbHbIE BHELEHTPEHHO HArpykeHHble (yHaameHThl. JleHTOuHBIE U
CIUIOITHBIE (PYHIAMEHTHI.

21. IlpoekTpoBaHMe M PACYET KeJIe300eTOHHBIX MOHOJUTHBIX
PeOPUCTHIX NEePeKPHITUI

O6mue nonoxxeHusi. PeOpucTbie MOHOJIUTHBIE IEPEKPHITUS C OATOYHBIMU

wmtamMu. PeGpucThle MOHOJIUTHBIE TEPEKPBITHUSA C IUIUTAMU, OMEPTHIMHU 10

KOHTYpY.

22. IlpoekTHpoBaHHEe H PaCYET Keae300eTOHHBIX 0e30aJ0UYHbIX
NnepeKPbITHH
O6mume nonoxxenus. MoHonuTHble 6e30anounbie nepekpbiTus. COOpHBIE
0e30aT0YHbBIC TIEPEKPHITHS.

23. IlpoekTpoBaHue W  PacyéT Kee300eTOHHBIX COOPHBIX
0aJIOYHBIX TepPeKPbITHH
O0mme  MOJOKEHUS. KoncrtpyupoBanne u  pacuér  TUIMT.
KoncrpyupoBanue u pacu€t purens. COOpHbIE KOJIOHHBI U UX CTHIKH.

24. IlpoekTpoBaHue H  pacyéTr  xKeje300eTOHHBIX CcOOPHO-
MOHOJINTHBIX 0AJI0YHBIX NePeKPbITHI
KoHnctpynpoBanue u pacu€t cOOpHO-MOHOJIUTHBIX KOHCTPYKIIHM, Y3JTIOB.



25.du3uKo-MexXaHN4YecKHue CBOMCTBA KAMEHHBIX KJIAaJI0K
OO0mue cBefeHUs O KaMEHHBIX Kiajakax. Marepuanbsl JUisi KAMEHHBIX U
apMOKAaMEHHBIX KOHCTPYKLUUH. IIpoYHOCTHBIE CBOWCTBA HEApMUPOBAHHOU
KaMeHHOU Kiaaku. [lehopmMaTUBHOCTh KAMEHHOMN KJIaJKH.

26. PacueT HeapMMPOBAaHHBIX 3J1IEMEHTOB KAMEHHbIX KOHCTPYKIM
IIpenenbHble COCTOSIHUS U OCOOEHHOCTH pacdera. LleHTpanpHOE cxaTHe.
BreuenTpenHoe cxarue.

27. PacueT HEapMHUPOBAHHBIX JIEMEHTOB KAMEHHBIX KOHCTPYKIUM
HA MECTHBbIE HATPY3KH
MectHoe cxarue (cmsarue). M3rub. Pactsikenue u cpes. Pacuer mo
NIPEICTBLHBIM COCTOSTHUSIM BTOPOM TPYIIIIBI.

28. PacueT apMOKaMEHHBIX 3JIEMEHTOB KAMEHHbIX KOHCTPYKIIMii
OO0mue mooKeHusI. DIEMEHTHI C CETYATHIM apMUPOBAHUEM. DIIEMEHTHI C
NPOJIONBHBIM apPMUPOBAHHEM. OJIEMEHTBHl C KOMIUIEKCHBIM apMHPOBAHHEM.
DeMeHThI, YCUJICHHbIE 000HMaMHU.

29. IlpoekTHpOBaHME MHOI03TAKHBIX POU3BOACTBEHHBIX 31aHUI
KonctpykTuBHble cxeMbl. Buabsl 1iockux mnepekpbeIThif. (OCHOBBI
KOHCTPYHUPOBAHUS SKOHOMHYECKHU BBITOJHOTO TUIIA MTEPEKPBITHSL.

30. IIpoekTHpOBaHHE OJHOITAKHBIX POU3BOACTBEHHBIX 31aHU
KoncrpyktuBHble cxeMbl. (CxeMbl KapkacoB 37aHU. (CXeMmbl
nokpeITHii. ObecnieueHne >KECTKOCTH U YCTOMUYUBOCTH 3aHUSI.



MNPUMEPHBIN TEMATHUYECKUMU ILJIAH

Ne Ha3Banue Tembl KonuuecTBo yacoB
/11 JIEKIINU MPAKTUYECKHUE
paboThI
1 2 3 4
1 | OOmue CBEJICHUS 0 2
’)Keae300€TOHHBIX
KOHCTPYKIIHSIX
2 | Uctopuueckuil  ouepk W 2
TIEPCTICKTUBBI pa3BUTHS
’)Kene300€TOHHBIX
KOHCTPYKLUN
3 | [IpouHocTHBIC CBOICTBA 2 2
0E€TOHOB
4 | lepopmaTuBHBIE CBOWCTBa 2 2
0E€TOHOB
5 | ®usuko-MexaHn4YecKue 2
CBOMCTBa apMaTyphl
6 | Pu3uKO-MEeXaHUUECKUE 2 2
CBOMCTBA Kej1e300eToHa
7 | OcHOBBI TEOpHHM pacuera 2 2
)Kene300€TOHHBIX
KOHCTPYKIHMI
8 | Meronasl pacuera 2
JKEIE300€ TOHHBIX
KOHCTPYKIUN
9 | KonctpyupoBanue 2 2
M3rudaeMbIX DJIEMEHTOB
10 | Pacuer MPOYHOCTH 2 6

U3rH0aeMBbIX DJIEMEHTOB C
OAWHOYHON ®  JIBOMHOHU
apMarypou




1 2 4
11 | Pacuer TaBpOBBIX CEYECHHII. 4
Pacyer [IPOYHOCTH
U3rN0aeMbIX JJIEMEHTOB 10
HAKJIOHHBIM CEUCHUSIM
12 | BHeneHTpeHHO coKaThle 6
AJIIEMCHTHI.
KonctpyupoBanue u pacuer
CKaTBIX JIEMEHTOB
13 | OcobennocTn
IPOSKTUPOBAHUS
peIBapUTEIHHO-
HANPSDKEHHBIX  3JIEMEHTOB
14 | KoHcTpyupoBaHue U pacuer 2
PaCTSHYTHIX 3JICMEHTOB.
15 | TpemuHOCTOUKOCTh
KeIe300€TOHHBIX
AJIEMEHTOB.
16 | JlebopmMaTUBHOCTH
&KeJe300€TOHHBIX
AJIEMEHTOB
17 | OOmwue TIPUHITATIBI 2
IPOEKTUPOBAHUSA
XKeJe300€TOHHBIX
KOHCTPYKUHUM  3JaHUN  H
COOPYKECHUH
18 | Ycunenus xene300€TOHHBIX
KOHCTPYKUHUM  3JaHUU  H
COOPYKEHUH
19 | XKenezobeTonHbie 2
byHIaMEHTHI
20 | Pacuer BHEIICHTPEHHO 4

HarpyXeHHbIX (YHIaMEHTOB




21

[IpoextupoBanue u pacuer
&Kene300€TOHHBIX
MOHOJIUTHBIX peOPUCTBIX
MIEPEKPBITUI

22

[IpoextupoBanue u pacyer
&KeJne300€TOHHBIX
0e30a710YHbIX MEePEKPHITUI

23

[IpoexkTtupoBanue M pacuér
XKeJne300€TOHHBIX COOPHBIX
0aIOYHBIX TEPEKPBHITUI

24

[IpoexkTtupoBaHue M pacuér
XKene300€TOHHBIX ~ COOpHO-
MOHOJIUTHBIX 0amoYHBIX
IIEPEKPBITUI

25

DU3MKO-MEXaHUUECKHUE
CBOMCTBA KAMEHHBIX KJIaAOK

26

Pacuer = HeapMHpOBaHHBIX
AJIEMEHTOB KaMEHHBIX
KOHCTPYKIIHMN

27

Pacuer = HeapMHpPOBaHHBIX
AJIEMEHTOB KaMEHHBIX
KOHCTPYKIIUM Ha MECTHBIC
Harpy3Ku

28

Pacuer ApPMOKaMEHHBIX
3JIEMEHTOB KaMEHHBIX
KOHCTPYKIUN

29

[IpoekTupoBanue
MHOTO3TaXKHbBIX
MPOU3BOACTBEHHBIX 31aHUN

30

[IpoekTupoBanue
OJTHOATAXHBIX
MPOU3BOACTBEHHBIX 31aHUN




| Beero: | 60 | 56 |
MNPUMEPHBIN IEPEYEHb IPAKTUYECKHUX PABOT

1. Berumncienue reOMETPUUYECKUX XapaKTePUCTUK NPUBEIECHHOT O
OPSIMOYTOJILHOTO CEUYEHHS.

2. BbluucieHune reoMeTpuuecKrX XapakTEPUCTUK MPUBEAECHHOTO TaBPOBOIO

CEUCHHUS.

Omnpenenenne GU3NKO-MEXaHUUYECKUX CBOMCTB )K€1€300€TOHA.

Omnpenenenne NpeaenbHOT0 COCTOSHUS IEMEHTA.

Omnpenenenne oNTUMAJIbHBIX pa3MEPOB CeUEHUs OaJIKU.

PacueT u3rnbaemMpix 3JIEMEHTOB C OJIMHOYHON apMaTypoHu.

PacueT n3rnbaemspix 3JIEeMEHTOB C ABOMHOW apMaTypou.

Pacuer IMPOYHOCTHU IJICMCHTOB TAaBPOBOI'O HpO(bI/IJ'ISI.

© © N oo g &~ W

Pacuer npouHocTH M3ruOaEMbIX 3JIEMEHTORB TTO HAKJIOHHBIM CEUCHUSIM.

10.Pacuert xene300€TOHHBIX [IEHTPATIbHO-CHKATHIX JIEMEHTOB.

11.PacuyeT xene300€TOHHBIX BHEIIEHTPEHHO-CKATHIX AJIEMEHTOB.

12.PacyeT MPOYHOCTH  DJIEMEHTOB  TMPSIMOYTOJIBHOTO  CEUEHHS  C
HECUMMETPUYHOU apMaTypomu.

13.PacyeT npo4YHOCTH PACTSIHYTHIX SJIEMEHTOB.

14.Pacuet NpoOYHOCTU PACTAHYTHIX JJIEMEHTOB.

15.0npenenenne Hecymer CIOCOOHOCTH CBaM W PACUCTHOW HArpy3KH,
JIOIyCKaeMOW Ha CBal0 IO TPYHTY OCHOBAHHUS M MPOYHOCTH MaTepHalia
cBau

16.CraTudeckuii pacyer.

17.KomMmoHoBKka 0€30a109HOTO IEPEKPHITHS.

18.0Omnpenenenre N3ru0arOIMX MOMEHTOB B OMTIOPHBIX CEYCHUSX PUTEIIS.

19.C060p Harpy3ok Ha KOJIOHHY.

20.PacyeT cO0pHO-MOHOIUTHOTO Y3J1a TIEPEKPHITHSL.

21. PacyeT cOOpHO-MOHOIUTHOTO Y3J1a TIEPEKPHITHSL.



22. I3yueHue npOYHOCTHBIX CBOMCTB HEAPMHPOBAHHON KAMEHHOW KIIaJIKH.
23.Pacuer HeapMHpPOBaHHOM KJIaJKH.

24.PacueT HeapMHPOBAaHHBIX KAMEHHBIX KOHCTPYKIUI HA MECTHOE CHKaTHE.
25.Pacuer apmMHpOBaHHOMN KJIaJKH.

26.KoMnoHoBKa nepekpbITHil 1 BBIOOp HanboJiee BHINOJIHOTO BapuaHTa

27.Pa3paboTKka cxembl KapKaca 3JaHus



10.

11.

NHO®OPMALNNOHHO-METOINYECKASA YACTD

Ocnoenas numepamypa
BbaitkoB B.H. Kene3zobetonnsie koHCTpyKImMK. CrneruaibHblil Kype. — M.,
Crpoiinznar, 1981.
baiikoB B.H., Curanos O.E. XKenezo0eronnsie koHCTpyKunu. OOmuid Kypc.
— M., Crpoiinsaar, 1985.
BaiikoB B.H., Curanos 2.E. Kene3o0etonnsie kKoHCTpyKiuu. OOmuii Kypc.
— M., Crpoituznar, 1991.
Honraues  H.®., 3omoryxun [O.JI. IIpoexktupoBanue  Hecymux
KEJIE300€TOHHBIX KOHCTPYKIHMN MHOrodTaxkHoro 3manus. Y. I, Il. —
I'omenn, 1987.
Hposn .M., Ilacrymko I.II. IlpenBapurenbHO  HampsiKEHHBIC
&Kese300€TOHHbIE KOHCTPYKIMU. — MH.: Boiimiinr. mik., 1984.
3onmoryxun FO.JI. Teopuss pacu€ta kene300€TOHHBIX KOHCTPYKIIUN:
[Tocobue myst camocTosiTenbHONM padoThl CTyneHToB dakynbrera [II'C. —
I'omens: beal' VT, 1997.
[Tonos H.H., Yapsies M. XKene3006eToHHbIE W KaMEHHbIE KOHCTPYKIIUH:
Vueb. nocoone. — M.: Brici. k., 1996.
[TocoGue mo MpoeKTUPOBaHUIO OETOHHBIX M YKEJIe300€TOHHBIX KOHCTPYKIIUH
U3 TSDKENBIX U JIETKUX OETOHOB 0€3 MpeaBapUTENIbHOIO HaMpPsHKeHUs
apmarypel. — M., Ctpoiinuzgart, 1986.
CHulI 2.03.01 — 84. betonHbIC U XeIe300€TOHHBIE KOHCTPYKIMH. — M.,
Crpoiinznar, 1985.
CHull 11-22-81 KamenHble W apMOKaMeHHBbIE KOHCTPYKIMH. Hopmbl
npoektupoBanus — M., 1983.
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BOIIPOCBHI K OK3AMEHY

[ cemecmp
CymHOCTh jKele300eToHa W TPHYHMHBI TIOSBJIICHHUS TPEABAPHUTEIHLHO

HaIpPsHKEHHBIX KOHCTPYKIIHM.

CoBmecTHass paboTa apmaTypbl U OeToHa. OCHOBHBIE TPEUMYIIECTBA U
HEJIOCTaTKU kefie300eToHa. O0nacTu NPUMEHEHUS Keae300eToHa.
Cy1iecTByOIIME CMOCOOBI M3TOTOBJICHUSI U BO3BEJCHHUS >KEJIe300€TOHHBIX
KoHCTpyKiMi. OCHOBHBIE HampaBJICHUS Pa3BUTUSA JKelle300€ToHa Ha
OJvoKaiIme Tobl.

Crpykrypa 6eToHa M KJIacCU(pUKAILIUS €r0 OCHOBHBIX MPU3HAKOB. DaKTOPHI
BJIUSIIONINE HA TPOYHOCTH OETOHA.

XapaKkTepUCTUKH CBS3BIBAIOIINE HATIPSIKEHUS U 1edopmaliuy 6eToHa.
VYcanka u HaOyxanue OeToHa, (AaKTOpPhl BIMSHUS HAa HUX U CIHOCOOBI
YMEHBIIICHUS.

OcCHOBHBIE KJIACCHI U MAPKU OETOHOB, PEKOMEHIAIIUU 10 UX BBIOOPY.
[Tpusnaku knaccuduKamy apMaTyphl )KeJIe300€ TOHHBIX KOHCTPYKITUH.
Jluarpamma paboOThl MSTKHX U TBEPJIbIX cTayie. CBOHCTBA apMaTypHBIX C
TaJIeH.

Krnaccer apmatypHbIX cTanieid 1 00J1acTi UX MPUMEHEHUS.

OcHoBHBIE BUIBI apMaTypHBIX U3aeauil. CTHIKM U aHKEPhI apMaTyphl.
dakTopbl BIMSIONIME Ha clemieHue OeToHa ¢ apmarypoi. Cryuyau
OJIaronpuATHOTO BIUSHUS YCaJKH M TOJ3y4ecTH OeToHa Ha paboTry
KOHCTPYKITHH.

HasnaueHuve W BenMYMHA 3alUTHOTO cliosi OeToHa. BnusHue ycagku u
noJi3y4yecTy 0eTOHa Ha HAMPSX)KEHHOE COCTOSHUE KOHCTPYKITUH.
OcobOenHocTu  pacuera  >KeIe300€TOHHBIX  KOHCTpykumil.  Cramuum
HANPSDKEHHO-1E(OPMUPOBAHHOTO  COCTOSIHHMSI M3TH0AaeMbIX  DJIEMEHTOB.
Kakne w3 »>Tux craguid WCIHOJB3YIOTCS TMPH pacyeTe IMPOYHOCTH,
TPEIIMHOCTOMKOCTH, TPOTHOOB?

OcHOBHbIE NPENOCHUIKA METOJOB PacyeTa Mo AOMYCKAEMbIM HAMPSHKEHUSM
U pa3pyliaoimuM Harpy3kam. HegoctaTku 3TUX METO10B?

OCHOBHbBIE TIOJIOKEHUS pacuera MO METOAY NPENeNIbHbIX COCTOSHUM.
['pynmel npeaeabHbIX COCTOSIHUM.

Knaccuduxkanus Harpy30k u UX pacueTHbIE COYCTAHUS.

Ornpenenenue pacyeTHOTO COMPOTUBIEHHS OETOHA MO MEPBOM M BTOPOM
rpynmnam mpeaenbHbIX cocTosTHUN. C KakoW 1ebi0 BBOAST KOI(PHUIIMESHTHI
HAJISKHOCTH 110 0€TOHY U KOA((PHUITMEHTHI YCIOBHA padOThI?

Oco0eHHOCTHM Ha3HAYEHHUSI HOPMATHBHOTO COMPOTHUBIICHUS apMaTyphl.
PacuetHble conmpoTUBIEHHUS apMaTypbl, KOAX()PUUUEHTHl HANECKHOCTU U
YCJIOBUH padOTHI.
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XapakTEpUCTUKA YCIOBUM  BKIIOYAIOIIHUX HACTYIUIEHUS MPEIEIIbHBIX
COCTOSIHUM IIEpBOU U BTOPOM I'PYIIII.

banka u nnuta, TpeboBaHUs, IPEABABIAEMbIE K UX KOHCTPYHUPOBAHUIO.
CnocoObl apmupoBaHusi TIMT W Oanok. Ha3zHadueHwe mNpoAOIbHONH W
IIOIIEPEYHOU apMaTyphl.

[Ipennocelnky, OpUHUMAEMble ISl YIPOUICHHS pPAacu€TOB HOPMAIBHBIX
CEYEHMU C OAMHOYHOMN apMaTypou.

Koaddumment u npoueHT apMUpOBaHUS U UX PALlMOHATILHOE 3HAYEHHUE IS
wiT 1 6anok. Ciaydan NpUMEHEHUS] OJIMHOYHOTO U IBOMHOTO apMHUPOBAHUS.
Cnyyan npumeHeHUsi ceueHusi TaBpoBod ¢opmbl. Kak yuuThiBaeTcs B
paboTe MMUpHUHA CBECOB MOJIKM TABPOBOT'O CEUECHUS?

XapakTepuCTUKa OCHOBHBIX CXE€M BO3MOXKHBIX Pa3pylIeHUN H3rnOaeMbIxX
AJIEMEHTOB 110 HAKJIOHHBIM CEYEHUSIM.

OcoOEHHOCTH  TPOEKTUPOBAHMS  OTOTHYTBIX CTEepXKHEH B  Oankax,
ONpEIENIEHNE UX IIJIOIIAIN MTONEPEYHOTO CEUEHHUS.

VY cnoBUsI MPOYHOCTH HAKIIOHHOTO CEYEHHSI U3rubaeMoro 3JeMeHTa ¢ y4eTOM
U3rudaronero MOMeHTa.

BHeneHTpeHHO CKaThle SJIEMEHTBI, O00JacThb WX NPUMEHECHHS U THIIBI
ceueHnit. Ciy4ailHbI SKCIIEHTPUCUTET U U OCOOEHHOCTH €ro HazHaYeHUSs
IIPU PAcUETEe CHKATHIX DJIEMEHTOB.

Krnaccuduxkanus cxaThiX 3J€MEHTOB 1O THUITy apMupoBaHus. OcoOeHHOCTH
apMUPOBAHUS CKATHIX DJIEMEHTOB.

Cinyyanm  pa3pylleHHss  BHEIEHTPEHHO  CXaTbIX  JJIEMEHTOB,  HMX
XapaKTEpPUCTHKA. CymHocThb KOCBEHHOTO apMUPOBaHUS U
1eJ1€CO00Pa3HOCTh €ro MPUMEHEHUSI.

Cimyyam  pacuera  BHEUEHTPEHHO  PACTAHYTBIX  JJEMEHTOB  MX
NPUHIUITHAIBHOE pa3iInyue.

Konctpyknmu,  paccunThiBaeMble  Ha  OPOJABIMBAaHUE.  XapaKTep
pa3pylieHus NpY MPOJAABINBAHHH.

@akTophl, BIMSIOIIME HA MPOYHOCTh DSJIEMEHTA IPU MPOJABIMBAHUMU.
XapakTepucTHKa OCOOCHHOCTEM pacueTa Kelne300€TOHHBIX AJIEMEHTOB Ha
OTpBIB?

OcobOeHHOCTH pacyeTa MO OOpa30OBaHUI0O U  PACKPBITHIO  TPEIIWH.
TpenmHOCTOUKOCTBIO JKEeNe300€ TOHHBIX KOHCTPYKITHH.

Kareropuu tpemunoctoiikocti. OCHOBHBIE MPEANOCHUIKH, IPUHUMAEMBIE B
pacueTe 1o 00pa30BaHUIO TPELIUH?

CymHocTh pacueta mo oOpa3oBaHMIO TpellnH. OCOOEHHOCTH pacyeTa Mo
0o0pa30BaHUIO TPEUIMH JUIA IEHTPATbHO-PACTSAHYTBIX W HW3TH0AEMBIX
JJIEMEHTOB.

[Ipeanochuiky, BAMSIONIME HA pacyeT MO PACKPBITUIO TpeluH. PaKTOpbl
00JIaBIMBAIONINE ITUPUHY PACKPHITUS TPEIIHH.

OcobOeHHOCTH pacdeTa Mo 3aKphITHIO TpeniuH. TpeOoBaHus MpeabIBIsIEMbIe
JUTSL 3aKPBITUSI HOPMAJIBHBIX M HAKJIOHHBIX TPEIIUH?
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CymHocTh pacuera 1no nepemenieHusiM. DakTophl, BIUAIONIME HA TPOTUO
&KeJe300€TOHHBIX U3rM0aeMBbIX AIIEMEHTOB.

OcoOeHHOCTH OTpefeNieHus] KPUBHU3HBI HM3rHOAaeMbIX W BHEIEHTPEHHO
CKAThIX DJIEMEHTOB 0€3 TpeuH B pacTaHyTod 30He. OCOOEHHOCTH
OIpEJIEICHHE TIOJHOrO MPOruda M KPUBHU3HBI AJIIEMEHTOB MPU OTCYTCTBUU
TPEIIUH B PaCTAHYTOHN 30HE?

Koncrpykiuu, pabotaronue TMpH  3KCIUTyaTallMOHHBIX — Harpyskax ¢
TpEIlMHaMH B pacTIHYTOH 30He. (OcoOEHHOCTHM pacueta jaedopManuii
AJIEMEHTOB MPHU HATUYHH TPEIHH.

@daxTophl, BAUSIONINE HA KPUBU3HY JIEMEHTAa C TPEUIMHAMH B PACTSIHYTOU
3oHe. Cnaraemple TMOJHOW KPUBU3HBI >KEI€300€TOHHOTO JJIEMEHTa C
TpEUIMHAMH B PaCTSIHYTOU 30HE.

KoMmnoneHnTsl He00X0uMble TpH pa3padOTKe MPOEKTOB HAa CTPOUTENBCTBO.
[TpuMepHas CTpyKTypa CTOMMOCTH dJIEMEHTa COOPHBIX KOHCTPYKITHH.
CymHocTh YHUGUKAMA W THIHU3AIUU COOPY)KEHHH U  DIIEMEHTOB.
Kareropuu pazmMepoB TUTIOBBIX KOHCTPYKIIHH, TPUBEIUTE TIPUMEPHI.
JlepopMmaliioHHbIE BB, WX OTIMYUS OT TEMIIEPATYPHO-YCATOUYHBIX U
0CaJIOYHBIX IIIBOB.

OCHOBHBIE TPYIIBI YCHJICHUS KeJIe300€TOHHBIX KOHCTpYKImid. [TpumMepsr
YCUJICHUS Pa3HBIX TPYIII.

Oynnamentsl.  Knaccudukamus — pyHZaMEHTOB,  NPUMEHSIEMBIX B
CTPOUTENBCTBE.

KoHcTpykiusi cOOpHBIX U MOHOJIUTHBIX OTAENBHO CTOSIIUX HEHTPaIbHO-
Harpy>KeHHbIX (YH/IaMEHTOB.

CymHOCTh 1 0COOEHHOCTH pacueTa GpyHaaMeHTa.

Oco0eHHOCTH pacueTa BHEIEHTPEHHO HArPYKEHHBIX (DYyHIaMEHTOB.
Jlentounbsle (QyHIAMEHTHI TOJ CTEHBI W PsiAbl KOJOHH. CIUIOIIHbBIE
dbyHIaMEHTHI (TUTUTHI).
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BOIIPOCBHI K 3AYETY

8 cemecmp
Knaccuduxanus IIJIOCKUX XKene300€TOHHBIX MIEPEKPBITHI o

KOHCTPYKTHUBHOM CXeMe U CIIOCO0Y BO3BEICHHUSI.

KoMmmnoHoBka  KOHCTPYKTUBHOM  CXE€MBbl ~ MOHOJUTHOTO  0alo4HOTO
MEePEKPHITHSL.

KonctpyupoBanue, apMUpOBaHHUE U pacueT MOHOJUTHBIX OaIOUHBIX ILITUT.
KonctpyupoBanue u pacueT BTOPOCTENEHHBIX OalOK MOHOJMTHOTO
MEPEKPHITHSL.

KoncTtpyupoBanue u pacdeT TjaBHBIX OalOK MOHOJUTHOIO TMEPEKPBITHS.
CxeMbl apMUPOBaHUSI BTOPOCTETIEHHBIX 0aJIOK.

Oco0eHHOCTH KOHCTPYUPOBAHUS PEOPUCTHIX ITUT OMEPTHIX MO KOHTYDPY.
Oco0eHHOCTH pacueTa U KOHCTPYUPOBAHHS OAIIOK PEOPUCTHIX MOHOJIUTHBIX
NEPEKPBITUH C TITUTAMU, ONIEPTHIMU IO KOHTYPY.

JlocTouHCTBA 1 00J1aCTh MPUMEHEHUS 0€30a7I0UHBIX MEPEKPBITHIA.
KoHcTpykius 1 pacdeT MOHOJUTHBIX 0€30aI0UHBIX TIEPEKPBITHH.

COopHble 6e30a10YHbIe MEPEKPHITUS, UX KOHCTPYKIIHS U pacyer.
KomnoHoBKka KOHCTPYKTUBHOU CXEMBI COOPHOTO 06AJIOUHOTO TIEPEKPHITHSI.
Tunel cOOpHBIX Xene300eTOHHBIX maHesned. KoHcTpyupoBanue u pacdeT
TUTUT.

Oco0eHHOCTH KOHCTPYMPOBAHUS W pacueTa pureiel cOOpHBIX OaTOUHBIX
MIEPEKPBITHH.

Tunel CTBIKOBAHUS pUTENsl C KOJIOHHOM, MX JIOCTOMHCTBA M HEJOCTATKHU.
COopHbIE KOJOHHBI U UX CTBIKH.

Knaccuduxanus COOPHO-MOHOJIHUTHBIX OaJIOUHBIX KOHCTPYKIIUH.
OcobeHHOCTH pacyera.

B kakux KOHCTPYKUUAX U 3JIEMEHTaX MPUMEHSIOT KAMEHHYIO KIaaKy ?
JlocTOMHCTBA M HEIOCTATKU KAMEHHBIX KOHCTPYKITUM.

Tunel MCKYCCTBEHHBIX M NIPO POJHBIX KAaMHEH, NPEAbSIBISEMbIE K HUM
TpeOOBaHUS.

Bunael pacTBOpOB, NX MapKHU.

@aKTOpHI, BIMSIONINE HA TPOYHOCTD KIIAJIKU.

XapakTepUCTUKU TPOYHOCTHBIX CBOWCTB KJIAJKH.

XapakTepucThKu 1ehOpMAaIIMOHHBIX CBOMCTB KJIaJKH, MOIIYJIb ehopmaruii.
PacueTtHble nipefienbHbIE COCTOSHUS KIIAJKU.

PacteTr npoyHOCTH EHTPATBbHO-CHKATHIX 3JIEMEHTOB.

PaGoTa xmanku Ha BHEIIEHTPEHHOE CXKATHE U €€ pacuer.

Kak BnusieT qmMTenbHOCTh NEUCTBHS HArpy3KHM HA HECYIIYIO CIIOCOOHOCTH
CKATBIX 3JIEMEHTOB?

Pacuer npouyHoCTH KIaJAKU HA MECTHOE CHKaTHE.

Pacuer knanku Ha U3ruo.

Pacuer kimaiky Ha pacTsSKEHUE U Cpes.
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Pacuet 3meMeHTOB 110 00PAa30BaHUIO U PACKPBITUIO TPEIIHH.

Pacuer no nedopmanusim.

CnocoObl apMUpPOBaHUsI KAMEHHOW KIIaJIKH.

KoHcTpyrnpoBaHue U pacyeT 3JIEMEHTOB € CETYATHIM apPMUPOBAHUEM.

PacueT 351eMeHTOB ¢ IPOJOJIbHBIM apPMHPOBAHUEM.

Oco0eHHOCTH pabOThI 3JIEMEHTOB C KOMIUIEKCHBIM apMUPOBaAHUEM.
KoHcTpynpoBaHue u pacyeT 3JIEMEHTOB, YCUIIEHHBIX 000iMamu.
JlepopmaliioHHble  MIBBI, HWX  OTJIWYHUTEIbHBIE  OCOOEHHOCTH  OT
TEMIIEPaTypPHO-YCaJOYHbIX U OCaJ0YHBIX IIBOB.

OCHOBHBIE TPYIIBI YCHJICHUS KeIe300€TOHHBIX KOHCTpyKumid. [Tpumeps
YCUJICHUS Pa3HBIX TPYIII.

Oynmament.  Knaccudukanums ~ QyHIaMEHTOB,  NPUMEHSEMBIX B
CTPOMTEIBLCTBE.

KoHcTpykiusi cOOpHBIX ¥ MOHOJHMTHBIX OTJEIBHO CTOSIIMX I[EHTPATIbHO-
Harpy>KeHHBIX (yHIaMEHTOB.

CymHOCTh U 0COOEHHOCTH pacyeTa (PyH/IaMEHTA.

Oco0eHHOCTH pacueTa BHEIEHTPEHHO HArPYKEHHBIX (DYyHaMEHTOB.
Jlenrounble (QyHAAMEHTHI TOA CTEHBI W PAAbl KOJOHH. CIUIONIHBIC
(byHIaMEHTBHI (TUIUTHI).

KoMmnoneHnTsl HeoOX0auMble i pa3pabOTKU MPOEKTOB Ha CTPOUTENBCTRBO.
[TpuMepHas CTpyKTypa CTOUMOCTH 3JIEMEHTa COOPHBIX KOHCTPYKIUI.
VYHuuKanus 1 TUHIA3aLus cCoopyKeHui u snemeHToB. Kareropuu pazmepos
THIOBBIX KOHCTPYKIUH, IpUBEIUTE PUMEPBI.






