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Metoxuueckue yKasaHus Mo BBIIONHEHHIO IPAKTUYECKUX M TaGOPATOPHBIX padoT paspaboTans! Ha
ocHoBe pabouelt mporpammel [IM.01 Yuactue B mpoeKTHpOBaHHH 3/aHuil 1 coopyxenuit, MJIK.01.01
lIpoekrupoBanue 3nauuii 1 cOOpykeHHuii.

Cozeprkanvie IPAKTHYCCKHX U J1a00PATOPHEIX paBoT OPHCHTHPOBAHO Ha (opMHpoBaHHE OOLIMX K
00(ECCHOHATBHBIX ~ KOMIICTCHIME 110 TIPOrpaMMe  MOJITOTOBKH  CHELMATHCTOB Cpe/IHero 3BeHa 110
cneruabocTH 08.02.01 CrpouTensCTBO M OKCILTYaTAINS 3/@HHI M COOPYIKEHH.
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1 BBEJAEHUE

Baxnyto yactb TeopeTHuecKoil U MpodeccHOHATbHOM NPAKTHUYECKOH MMOATOTOBKH OO0yYarouuxcs
COCTABIISIIOT MPAKTUYECKUE U Ta0OpaTOPHBIC 3aHATHSI.

CoctaB u coaep:KaHHME MPAKTHUYECKUX U JIA0OPATOPHBIX 3aHSATHM HampaBlIeHbl Ha peaJu3aluio
denepanbHOTO TrOCYNAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpEeIHEro Mpo(ecCHOHANIBHOTO
oOpa3oBaHus.

Benymieil AumakTHUECKOW 1ENbI0 MPAKTUYECKUX 3aHATHH sBIseTcs (GOpMHUpPOBaHUE MPO(EeCCHOHATBHBIX
MPAKTUYECKUX YMEHUN (yMEHHMH BBINOJIHATH OIpPEICIICHHbIE NEHCTBHS, OMepaluu, HeoOXOIUMbIe B
MocJenyomeM B Npo(ecCHOHAIBHOW JIEATENIbHOCTH), HEOOXOAMMBIX B MOCIEAYIOUIeH y4eOHOMH
NEeSATEIbHOCTH.

Benymieit nuiakTu4eckoil 1elbo J1ab0paTOPHBIX 3aHIATHH SBIISIETCS SKCIIEPUMEHTAIBHOE IMOATBEPKICHNUE
Y IIPOBEPKa CYIIECTBEHHBIX TEOPETUUECKUX MOJIOKEHUHN (3aKOHOB, 3aBUCUMOCTEI).

B cootBercTBUM ¢ paboueil nporpammoit [IM.01 Yyactue B mpoeKTUpPOBAHUHU 3JaHUI U COOPYNKEHUM
M/IK.01.01 ITpoekTupoBaHHE 30aHUN U COOPYKEHUH NPEAYyCMOTPEHO MPOBEACHUE NPAKTUYECKUX M
a00PaTOPHBIX 3aHITHA.

B pe3ynbrarte ux BBINOIHEHUS, 00y4aIOMUNACS JOKEH:

ymembs:

VY2. nonb30BaThCs KOMIBIOTEPOM C PUMEHEHUEM CIICLUATN3UPOBAHHOTO MPOTPAMMHOI0 00ECIICUEeHNUS;
V3. onpenenaTs NIyOuHY 3a710KeHUS PYHIaMEHTA,

V4. BBINOAHAT TEIJIOTEXHUYECKUN PACUET OIPaKJAt0UX KOHCTPYKIIHIA;

VY5. nogbuparhk CTpOUTENbHBIE KOHCTPYKIIUH TSl pa3padOTKU apXUTEKTYpPHO-CTPOUTEIBHBIX YePTEKEI;
V6. BBINOIHATH pacueThl HArpy30K, JEHCTBYIOIIMX HA KOHCTPYKIIHH;

V7. CTpOUTH PaCUETHYIO CXEMY KOHCTPYKIIMH 110 KOHCTPYKTUBHOM CXEME;

V8. BBINOIHATH CTATUYECKUN PACYUET;

VY9. npoBepsATh HECYIIYIO CIIOCOOHOCTh KOHCTPYKIINH;

V10. monbupaTh ceueHue 3JIeMeHTa OT MPUII0KEHHBIX Harpy3o0K;

V11. BBIOAHATH pacyeThl COEAUHEHHI 3JIEMEHTOB KOHCTPYKIIHH.

V18. rpapuyeckne 0603HaYCHHUS MAaTEPHATIOB U JIEMEHTOB KOHCTPYKIIHH.

V19. T1pebGoBanus K DdJIeMEHTAM KOHCTPYKIMM 3/1aHUS, TOMEIIEHUS U OOIIero WMyIecTBa
MHOTOKBAPTHPHBIX JKWJIBIX IOMOB, 00YCIIOBIIEHHBIX HEOOXOAUMOCTBIO UX JOCTYIMHOCTH U COOTBETCTBUS
0COOBIM MOTPEOHOCTSIM MHBAIH/IOB.

CopnepxaHue MpaKTUYECKUMX M JIAOOPAaTOPHBIX 3aHATUN OPUEHTHPOBAHO Ha (HOpPMHUpPOBaAHHE OOIIMX
KOMITETEHIIUH 1o MpodeccnoHaIbHOMY MOAYJIO ITPOrpaMMbl IIOJTOTOBKU CHIEUAINCTOB CPETHETO 3BEHA
IO CNIEHNATIBHOCTH U OBJIAICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU.

[1IK 1.1. [TogOupars Hanbosiee ONTUMAIbHBIE PEIICHUS U3 CTPOUTEIBHBIX KOHCTPYKLUUN U MaTepUasos,
pa3pabarbIBaTh y37bl U JETaIM KOHCTPYKTUBHBIX 3JIEMEHTOB 3JaHUN U COOPY>KEHUH B COOTBETCTBUU C
YCIIOBUSIMHU IKCIUTyaTallul U Ha3HAYEHUSIMU;

I1K 1.2. BBINOAHATH pacuyeTbl U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIUH;

[IK 1.3. Pa3pabarbiBaTh apXUTEKTYPHO-CTPOUTENbHbIE UYEPTEKU C HCIOJIB30BAHUEM CPEJICTB
aBTOMATHU3UPOBAHHOT'O TPOEKTUPOBAHMUS;

[1K 1.4. YuacTBOBaTh B pa3paboTKe MpOEKTa MPOU3BOJCTBA pabOT ¢ MpUMEHEHHEM HH(GOPMAIMOHHBIX
TEXHOJIOTH.

A Taxxe GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

pa3IMYHBIM KOHTEKCTaM.

OK 02 OcymiecTBasiTh MOUCK, aHATU3 U UHTEPIPETAUI0 HHPOPMAIIHH, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS
3a71a4 Npo(ecCHOHANTBHOM NesITeTbHOCTH.

OK 03 [1nanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE U JIMYHOCTHOE Pa3BUTHE
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OK 04 PaboTaTh B KOJUIEKTUBE B KOMaH/IE, 3 (HEKTUBHO B3aUMOJICHCTBOBATH C KOJIJIEraMH, PYKOBOJICTBOM,
KJIUEHTaMH.

OK 05 OcymecTBidTh YCTHYIO U MIUCBbMEHHYI0 KOMMYHHUKAIMIO HAa TOCYAapCTBEHHOM si3bIke Poccuiickoii
deneparyy ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 06 ITposBIsTh rpask1aHCKO-NIATPUOTHYECKYIO MTO3UIUIO0, IEMOHCTPUPOBATH OCO3HAHHOE ITOBEJICHNE Ha
OCHOBE TPAJUIIMOHHBIX O0IIEYETIOBEYECKIX IIECHHOCTEH.

OK 07 CopnelicTBOBaTh COXpPaHEHHUIO OKPYXKAIOIICH Cpenbl, pecypcocOepexkeHuto, 3HPeKTUBHO
JICICTBOBATh B UPE3BbIYANHBIX CUTyaLUsX.

OK .9. Hcnonp30oBaTh HHOOPMAITMOHHBIE TEXHOJIOTHH B TIPO()ECCHOHATILHOM IESITEIbHOCTH

Brimonnenne oOyJarommMucs TPAKTHYECKUX W/HUiaM JaboparopHeix pador mo [IM.01 VYuactue B
npoekTupoBanuu 3gaHuid u coopyxkenud, MJIK.01.01 TIIpoekTtupoBaHue 30aHUI M COOPYKEHUU
HaIpaBJIEHO HA:

- 000011IeHKe, CHCTeMAaTU3alllo, yriyOJjaeHue, 3aKperjieHHe, pa3BUTHUE M JIeTaIM3aI[MI0 IOJYYEHHBIX
TEOPETUYECKHUX 3HAHUH TI0 KOHKPETHBIM TeMaM Y4eOHOU TUCITUTUINHEI;

- (dopMmupoBaHHEe yMEHHMH MNPUMEHSTHh MOJYyUYEHHBbIE 3HAHHA Ha MPAKTUKE, pealu3alfi0 eIWHCTBA
MHTEJUICKTYaJIbHOW U ITPAKTUYECKON NeATEIbHOCTH;

- opMupoBaHUE U Pa3BUTHE YMEHUM: HAONIIONATh, CPABHUBATH, COMOCTABIIATh, AHATU3UPOBATD, JENIaTh
BBIBOJIBI M 00OOIICHHUS, CAaMOCTOSITEIbHO BECTH HCCJIEIOBAHUS, TOJIB30BATHCS PA3IUYHBIMU MTPHEMaMH
u3MepeHuil, ohopMIISATh pe3yNbTaThl B BHIE TAOIUIL, CXeM, IPa(UKOB;

- TIpUOOpETEHNE HABBIKOB Pa0OTHI C PA3IMYHBIMU MPUOOpPAMU, almapaTypoi, YCTAHOBKAMHU U JIPYTHMH
TEXHUYECKUMH CPEJCTBAMH [IJIs1 IPOBE/ICHHUSI OIIBITOB;

- Pa3BUTHE WHTEIUICKTYyAJIbHBIX YMEHUH Yy Oy IyIIUX CHEIHAIMCTOB: aHATUTUYCCKUX, TIPOCKTUPOBOYHBIX,
KOHCTPYKTUBHBIX H JIp.;

- BBIPA0OTKY TIPHU PEHICHUH IMOCTABICHHBIX 33734 MPOPECCHOHATHHO 3HAYMMBIX KAueCTB, TAKHX Kak
CaMOCTOATENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAsI HHUITUATHBA.

[TpakTueckue u JabOpaTOpHbIE 3aHATHS IPOBOJATCS II0CJIE COOTBETCTBYIOIIEH TEMbI, KOTOpas
o0ecrieurBaeT HATMYUE 3HAHUI, HEOOXOIUMBIX JJIsl €€ BBIITOJIHEHUS.



2 METOANYECKHUE YKA3AHUA

TEMA 01.01.01 ”HDKEHEPHO-TEOJIOTMYECKUE NUCCJIEJIOBAHUS CTPOUTEJILHBIX
TUIOLLIAJIOK

IIpakTuyeckoe 3ansaTue Nel

Onpenenenne THATHOCTHYECKHUX IPU3HAKOB MHHEPAJIOB
OmnpenesieHne MATMAaTHYECKHUX, 0CAJOYHBIX, METAMOP(PHUYECKUX FOPHBIX MOPOJA M0 00pa3uam

Henb: 3HaTh Pa3HOBUAHOCTH U XapaKTEPUCTHUKU TOPHBIX IOPOJ, TaKXKe O0JacTb MNPUMEHEHHUS B
CTPOUTENILCTBE

Boinosinus padory, Bl Oyaere:

ymemp:

VY18. rpaduueckue 0003HaAUCHUS MAaTEPUATIOB U AIIEMEHTOB KOHCTPYKITHH.

MarepuanbHoe obecrieyeHue:

MyneTuMeAMfHBIE CpENCTBA XpaHEHHUs, Iepeladyd W MpejacTaBieHus uHbopMauuu. YdeOHo-
METOJINYeCKas JOKyMEHTALMSI, TUAAKTUUECKHUE CPEICTBA.

- Cron naboparopusiit JICK-10;

- Becer "MK-6,2 - A21" (cBeTOIMOTHBIN CETEBOM aaarnTep, aKKyMyJISATOp);

- Bucko3zumerp B3-246 11l na mratuse;

- Konyc crpoitnnuia;

- Becshr;

- Kommuiexr cut KIT1-109/1;

- Pa3HoBeckl.

3az1a1me: OHpe,I[CJ'II/ITB 00J1acTh IMPUMCHCHH I'OPHBIX IIOPOJ B CTPOUTCIILCTBC U O(bOpMHTB Ta6n1/1uy.

KpaTkue TeopeTudyeckue cBeieHUs:
TopHble MOPOABLI IPEICTABISIIOT COO0M MPUPOIHBIE arperaTbl MUHEPAJIOB, CJIAaralolile 3eMHYIO0 KOpY.
I'opHble MOPOJBI, COCTOSIIME M3 OAHOTO MHHEpaia, Ha3bIBAIOTCS MPOCTHIMU (MOHOMHHEPAIbHBIMH), a
MOPO/IbI U3 HECKOJBKUX MHUHEPAJIOB HA3bIBAIOT CJIIOKHBIMU (TIOJTMMHHEPAIbHBIMHU).

Tabnuua. Knaccudukanus ropHbIX OO MO MPOUCXOKACHUIO

['pymimer TOpHBIX MOArPYIIIBI Pa3HOBUIHOCTU
Ne opoJ
1 MarMaTu4ecKue MaccuBHbBI€ TITyOUHHBIE I'panut, muopur, radbopo,
71a0poAOPUT
MaccuBHbIE U3TUBLINECS [Hopdupsl, nuabdas, 6a3zaibT
O06J10MOYHBIE PHIXJIBIE Bynkannueckuil nenen, nemsa
O6n10MouHBIE Bynkannueckuii Ty
LIEMEHTHPOBaHHbIE
2 0CaJOuHbIE MexaHn4yecKkue OTI0KEHUS: Ileckn, rpasuit
PBIXJIbIE
MexaHn4yeckue OTI0KEHUS: Ilecuanuk, KOHIIIOMEpAT
LIEMEHTHUPOBAaHHbBIE
['TMHUCTBIE XEMOTEHHBIE Jlo7IOMUT, MarHe3uT, TUIIC
OpraHoreHHbIe OTJIOKEHUS W3BecTHSIK, U3BECTHSIK-
paKyIlIeYHUK, MEJI, AUATOMMT,
Tpemnen
3 Metamopdudeckue | 3mMeHEHHBIE MarMaTUYECKe THEHCHI
W3MeHEHHBIE 0CaI0UHbIE Mpamop, KBapUUT. TITUHUCTHIE
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| | | CJIQHIIBI |

VYcnoBust 06pa3oBaHus TOPHBIX MOPOJ B 3HAYUTEIBHON Mepe MPEeIoIpeNeioT XapakTep UX CTPOCHHE,
OCHOBHBIE CBOMCTBA, a, CIIe10BATEIbHO, U 00JIACTh IPUMEHEHHS TOPHBIX IIOPOJA, KaK B CTPOUTENBCTBE, TAK
U B IPOMBILIIEHHOCTH CTPOUTEIbHBIX MAaTEPUAJIOB.
MarmaTn4yeckue ropHbie Iopoabl

B u3BepikeHHBIX (MarMaTHYECKUX) TOPHBIX TOPOAAX B 3aBUCUMOCTHU OT YCJIOBUN 00pa30BaHUS BBIACISIOT
JIBE TJIABHBIC TPYTIBI MArMaTHYECKUX TIOPOJI — IITyOMHHBIE (MHTPY3UBHBIC) M M3HMBIIHECS (3D (y3uBHEIE).
['myOuHHBIE TOpOJBl 00pa3oBaluCh NpPU 3aCThIBAHMM MarMbl Ha pPa3HOM IiyOuMHE B 3€MHOH Kape;
W3JMBIIUECS — TPU BYJIKAaHUYECKOW NEATETbHOCTH, W3IHSIHUA MarMbl W3 TIIyOWH M 3acThIBaHHE Ha
IIOBEPXHOCTHU WX B IIPUIIOBEPXHOCTHBIX CIOAX 3€MHOU KOPBI.
I'iyOMHHBIe TrOpHBIE MOPOABI (MarMaTHM4ecKHe) XapaKTEPU3YHOTCS BBICOKOM  IIJIOTHOCTBIO,
MOPO30CTOMKOCTBIO M MaJIbIM BojonoriouieHneM. OCHOBHBIE BUABI ITTyOMHHBIX TOPHBIX TOPOJ — IPAHUTHI,
CHEHUTHI, Tab0pO, 1abpaopuTHI.
'paHuTHI COCTOAT U3 KBapla, MOJEBOro mmara (OpTokiaza) U ciarofbl. L[BeT rpaHUTOB 3aBHCUT OT
OCHOBHOH COCTaBHOM 4aCTH OPTOKJIA3a, a TAK)KE OT I[BETA IPyTrux MUHEpanoB. OHU OBIBAIOT CBETIIO-CEPHIE,
cepble, PO30BaThle U TEMHO-KpacHble. CTpyKTypa IPaHUTOB 3€PHUCTO — KpucTajumdeckas. [InoTHocTs B
cpenneM — 2700 kr/m3 ;mopucrocts — Beero 0,5-1,5 %, npenen npounoctu npu cxatuu- 100-250 Mlla.

I'paHuTBl XapaKTEepU3YIOTCS BBICOKOW MOPO30CTOMKOCTBIO M MaJIbIM BOJIOINOIIIOIIEHUEM, OOJIbIINM
COIIPOTHBIICHUEM BBIBETPUBAHHUIO, XOPOIIO OOTEChIBAETCS, NUIM(YIOTCS H MOJUPYIOTCS, OIHAKO
OTJIMYAIOTCS XPYIKOCTBIO M HEBBICOKOM OTHECTOMKOCTBIO.
['paHuTHl NPUMEHSIOT JUIsl OOJIUIIOBKU 3/1aHUM U COOPYKEHUE, U3 HUX M3TOTOBIISIIOT OOPTOBBIE KAMHHU,
CTYIEHM U JpyTue U3JeNus, a TAKKe EeOeHb JUIsl BBICOKONPOYHOro 0eToHa. MecToposKaeHHs TPaHUTOB
nMerorcs B Kapenuu, Ha Ypane u B Apyrux paioHax Haled CTPaHBbI.

Ocazo4yHbie rOpHbIE TOPOABI

3aneraiT B BEPXHUX CJIOAX 36MHON KOpbl. OOIIMMU CBOMCTBAMH TaKUX IOPOJ SBJISIOTCS OJUHAKOBBIE
(dopMBbl 3aeraHus UX B BUJE IUIACTOB, CIOUCTOCTh U MOPUCTOCTh. OcalouHble TOPHBIE IOPOBI AEISATCA:
- 00J10MOYHbIE (MEXaHUYECKHE);
- XUMHYECKHE OCAJIKH;
- OpraHOre€HHbIE IOPOJIBI.
OOnoMOuUHBIE TOpHBIE MOPOJBI- MPOAYKTHl BBIBETPUBAHUS MarMaTHYeCKUX, MeTaMOp(hUUYECKHX,
0CaJIOYHBIX MOPOJI. PaznnyaroT peIxJible U CLIEMEHTHPOBAHHBIE.

K pbIxsIbIM 00,10MOYHBIM IIOPOAAM OTHOCSATCS:
- BAIYHHBII KaMEHb,
- TaJIbKa,
- TpaBUM.
- TIeCOK (pE4HOM, 03EPHBIIA, MOPCKOH, TIOHHBII, OBPAYKHBIA).
Hcnonp3yloT Kak 3alojHUTENN B OETOHBI M pacTBOpbl. Ilecok siBisieTcs ChIpEM 171 MPOU3BOJCTBA
CWJIMKAaTHBIX U3/IE€IHM, KEpaMHUKH, CTEKJIA U T. 1.
[JMHHCTBIE TOPHBIE MOPOJABI COCTOAT B OCHOBHOM M3 MeNbUaWIIMX YelIyHyaTOOOpa3HbIX YacTHIL
TJIMHUCTBIX MUHEPAJIOB. bONBIINHCTBO IIMH SBJIAIOTCS MOJTMMHUHEPAIBHBIMU. OHHU SABIISIOTCS CBIPEEM AJIS
MIPOM3BOJICTBA TpyOON KepamMHMKH, OTHEYNmopoB U T.A. KaonMHHUTOBBIE TJIMHBI MCHOJB3YIOTCS B
npou3BoicTBE pappopodasHCOBBIX U3ETHUIL, IEMEHTA.
CueMeHTHPOBaHHbIE TOPHBbIE MOPOAbI 00pa3oBalMCh MYTEM LEMEHTH3aLUU PBIXJIBIX [OPOJ]
pa3sHOO0Opa3HBIMU XMMHUYECKHMHU BellecTBaMUu. Hanbosee mpoyHbIM SIBIISIETCSI KPEMHE3EMUCTBIN 1IEMEHT.
MeHee TpOYHBI JKeNe3UCThIN, KapOOHATHBIN, TIIMHUCTHIN 1EMEHTHI.
Ilecuanukm - MJIOTHAs TOPHAs MOPOAA, COCTOAIIAsI U3 3EPEH KBaplLa, CLIEMEHTUPOBAHHBIX Pa3IMYHBIMU
MIPUPOJHBIMHU pacTBopamMu. B 3aBUCMMOCTH OT BUJa CBSI3BIBAIOIIETO Pa3iMyal0T NECYaHUKH TNIMHUCTHIE,
M3BECTHIKOBBIE M KPEMHUCTHIE. L[BET mecuaHuKOB — JKEeNTHIN, cepblii 1 faxe Oypsiit. X mioTHOCTH — 2500-
2600 xr/m. U3 necuaHUKOB BBIMOJHSIOT OyTOBbIE KAMHH, IUIUTHI JIsl YCTPOMUCTBA MOJIOB IPOMBIIIIEHHBIX



31laHUuN ¥ TPOTyapoB, IeOeHb Al OETOHOB M Jpyrue uzaenus. IlecuaHuk Hapsiay ¢ MECKOM U I'paBUEM
MMeeTCs BO MHOTMX pallOHAaX Halled CTPaHBI.
Koursiomepartpl - coCTOsIIIME W3 CLUEMEHTUPOBAHHBIX NPHUPOAHBIM LIEMEHTOM TalbKH, TPaBUsS U JIp.
Hcnonbs3yercs amnst moimydeHus 6aymiacrta, a KpaCUBbIE — Kak OT/AETIOYHBIC JeKOPATUBHBIC KAMHH.
Bpexkuun npeacTaBisoT  co0OM  MOpPONBI, COCTOSIIME M3  YIVIOBaThIX  OOJIOMKOB  IEOHS,
CIEMEHTHUPOBAHHBIE MPUPOJIHBIM LIEMEHTOM.
["opHbIe MOPOABI XUMUUECKOTO MPOUCXO0XKICHUS (XEMOT'€HHbIE) 00pa30BalIUCh B PE3yJIbTaTe BbIMAICHUS U3
pacTBOpOB XMMHUYECKHUX OCaakoB. Hambosiee pacrnpoCTpaHEHHBIMH SIBIISIFOTCS M3BECTHSKH, JOJOMHUTHI,
MarHe3uThl, U3BECTKOBBIC Ty(bl, TUIC, aHTUAPUI. J{JIs 0CalOUHBIX MOPOJ XUMMHUECKOTO MPOUCXOKACHUS
XapakTEepHbI PACTBOPUMOCTH B BoJie. I B CBA3M € 3TUM HAJIMYHUE YCTOT U TPEILIHH.
K ropasiM nopojiaMm XuMHYECKOIO MPOUCXOKICHUS OTHOCSITCS U3BECTHSKH, IOJIOMUTBI, MarHE3UTHI, TUIIC
UT. I

Metamop¢puyeckne ropHblie mMOpPoabl
N3 MmeTaMoppUIeCcKIX TOPHBIX TIOPOJI B CTPOUTENIBCTBE HArO0JIee YaCTO MPUMEHSIOT THEHUCHI, TITMHUCTHIC
CJIAHIIbl, MPaMOpPbI U KBAPLIUTHI.
I'Heiicbl IO MUHEPATIOIMUYECKOMY COCTaBY CXOJHBI C IPaHUTaMH, U3 KOTOPbIX OHM 0Opa3oBaJlUCh, HO
OTJIMYAIOTCS. OT HUX CIIaHLIeBaThiM cTpoeHueM. Okpacka THEHCOB cBeTyass Wi nectpas. Pusuko-
MEXaHUYECKHUE CBOMCTBA UX OJIM3KH K CBOMCTBAM I'PAHUTOB. B CTpOUTENbCTBE THEMCHI UCTIONB3YIOT IS
TeX K€ LieJiel, 4TO U rpaHuThl. ['Helickl BcTpeuaroTes B Kapenuu, Ha Ypane, Ykpaune u B BoctrouHoii
Cubupu.
I'mHuCcThIE CJIaHUBI NTOTYYWINCh U3 IVIMH B PE3yJbTaTe CUIBHOTO YIUIOTHEHUS U JEUCTBUS BBICOKUX
temrneparyp. LIBeT ux cepplii WIM CHUHE-4EepHBIN. [ JIMHUCTBIE CIAHIBI HE PA3MOKAIOT B BOJE, JIEIKO
pacKaJIbIBalOTCS HA IUIACTUHKYU TONMUHON 4—10 MM. Takue miiacTUHKY U3 IJIOTHBIX TNIMHUCTHIX CIAHIIEB
SIBJISIFOTCS JJOJITOBEYHBIM KPOBEJIHHBIM MaTEpHAIOM (PUPOAHBIN I (Ep). MecTOpoKIeHUS KPOBEIbHBIX
cllaHlleB U3BecTHHI Ha YkpauHe, CeBepHom KaBkase, B Cubupu u Ha Ypare.
Mpamop mnpeactaBiseT COO0OH 3E€pPHHUCTO-KPUCTALNTUYECKYI0 TOPHYIO IOpPOay, OOpa3oBaBIIYIOCS B
pe3yabpTaTe NePeKPUCTALIN3ALNH U3BECTHAKOB U JOJIOMHUTOB I10]] BO3/I€HCTBUEM BBICOKUX TEMIIEPATYP U
naByeHuid. UUCTHI MpaMop uMeeT Oemblid IIBET, HO B 3aBUCUMOCTH OT IMPUMECEH IIBET €r0 MOXKET OBIThH
PO30BbIM, KPaCHBIM, CEPBIM U J1a)ke YepHbIM. [Ipu HEpaBHOMEPHOM pacnpeieIeHUN IpUMECe MpamMopbl
HMMEIOT MECTPYIO OKPACKY C PA3IMYHBIMU y30paMH, IPHUIAOMHUMHI KaAMHIO IEKOPATUBHOCTb.
Mpamop XapakTepu3yeTcs BLICOKOH MIOTHOCTBIO M IPOYHOCTHIO; IIOTHOCT ero gocturaet 2800 kr/mS,
BojronoryomieHrne He npessimaet 0,7 %, a npeaen npoYHOCTH TpH cxkatuu kojsedsnercs ot 100 mo 300
MIla. Mpamop B CBsI3U C €ro HEBBICOKON TBepJOCThIO (3—4) CpaBHUTENHHO JIETKO PAaCHWINBATh Ha
TOHKHE TUIMTHI, NUIM(OBATh U TONMUPOBaTh. [IpUMEHSAIOT ero s BHYTpeHHEH OOJMIIOBKH CTEH,
M3TOTOBJIEHUS JIECTHUYHBIX CTYNEHEH, MOJOKOHHBIX JIOCOK M JIPYTUX M3IENHM, KOTOpbIE, KaK MPaBUIIO,
HCIOJIb3YIOT B OOIIECTBEHHBIX 3/JaHUSAX M COOPYKEHUX. 13 0TX010B 00pabOTKH MpaMopa— MpaMOpHOH
KPOIIIKH U3TOTOBISIOT MO3aW4HbIe O€TOHHBIE u3Aenus. [[1s Hapy>KHOM OOMUIIOBKY 3[aHUIl MpamMop He
PEKOMEHIyeTCsl, TaK KaK MOJI IEHCTBUEM COJIEPKALINXCS B BO3YXE I'a30B U BJaru OH OBICTPO TEPSIET CBOU
JNEKOpPaTUBHBIE KaYECTBA.
Borareiimne 3anexu mpamopa umeroTcs Ha Ypane, B Kpeimy, Ha Ykpaune, Koabckom mosryocTpose,
KagBkaze u B agpyrux paiioHax.
KBapuur sBisiercss MeTaMOppUUIECKON Pa3HOBUIHOCTHIO KPEMHUCTHIX MEeCYaHUKOB. LIBeT ero Oenbli,
KpacHbIi M TEMHO-BUIITHEBBIH. KBapuut xapakrepusyercs OONBIION IMIOTHOCTHIO, XPYINKOCTBIO W
TBEPOCTHIO, & TAKIKE BBICOKOM CTOMKOCTBIO K BRIBETpHBaHHKIO. IlmoTHOCTE ero 2500—2700 kr/m°, npezen
npouHocTy npu cxatuu gocrturaet 400 Mlla. [IpuMeHsAIOT KBapLUT B BUJIE TECAHOTO KAMHS U ILUTUT AJIs
Hapy>KHOW OOJIMIIOBKHM 3/IaHWM M COOPYKCHHH, a Takke B BHJE meOHs s OeToHa. bonpime 3amexu
KBapiuTa umerorcs B Kapenuu.

KoHTpoJibHbIE BONIPOCHI:
1. Kakue BUJbI OTACIIKH U3 MIPUPOJHOI'0 KaMHS NPUMEHSIOT IJId OTACIIKA oJI0B?
2. Kakue BUbI OTAENIKH U3 IPUPOAHOTIO KaMHsI IPUMEHSIOT JUIsl OTACIKHA CTEH U NIEPETOPOIOK?
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3. Kakue BHIBI OTACIKH W3 TPUPOJHOTO KaMHS MPHUMEHSIOT Ui OTACTKH (pacajoB M TEMIEXOIHBIX
JOpOXKeEK?

IMopsinok BHINOJIHEHHUS PadOTHI:

- MIPOYUTATH KPATKUE TEOPETUUCCKHIE CBEICHUS;
- OTBETUTH HA KOHTPOJILHBIC BOIIPOCHI,

- 0(pOpMHUTH TAOJHITY.

Tabauna 1 — O6nacTe NpUMEHEHUs TOPHBIX MOPOA

Ne n/mt Pa3zHOBHIHOCTH FOPHBIX IIOPOJ XapaKkTepuCTUKU O6nacte NpUMEHEHUS
TOPHBIX IOPOJ
1 2 3 4

dopma npeacrapiieHus pe3yibrarta: [Ipaktnueckas padboraNel, opopmiennas na [1K B popmare A4.
Kputepun omeHku:

- HauOoJjee MOJHOE OMHMCAaHHWE BHUAA OTAEIKU (COCTaB MaTepuana, TOCTOMHCTBA W HEAOCTaTKU
OTJICJIKH, TIPEANPHUATHS — TPOU3BOTUTEIIN, CTOUMOCTh MaTepHasa U BBITIOTHEHUS ),

- YETKOCTB;

- aKKypaTHOCTb;

- CaMOCTOSITENIbHOCTb.



IIpakTuyeckoe 3ansaTue Ne2

ITocTpoenue reoMop¢0JI0rn4ecKoro H re0JIOrNYecKoro pa3pe3on

Hean: 3akperyieHue 3HaHU|, MOTYUYECHHBIX CTYICHTOM MPU U3YYEHUH TEOPETUUECKOT0 MaTepraia o TeMe
01.01.01 NuxeHEepHO-T€OJOTHYECKUE HCCIICNOBAHUS CTPOUTENbHBIX IUJIOMIAJIOK M MPUBUTHE HABBIKOB
YTEHUS T€OJIOTUUECKHUX KapT.

Boinosinus padory, Bel Oynere:

ymemp:

VY1. uuTaTh NPOEKTHO-TEXHOJIOIMUYECKYIO JJOKYMEHTALUIO;

VY18. rpaduueckue 0003HaUCHUS MATEPUATIOB U AJIEMEHTOB KOHCTPYKITHH.
MarepunanbHoe obecrieyeHue:

MynsTuMeAMifHBIE CpEJCTBA XpaHEHHUsA, Iepeladyd W MpejacTaBieHus uHbopMauuu. YdeOHo-
METOJINYECKas TOKyMEHTALMs, TUAAKTUUECKUE CPENICTBA.

- Cton nabopatopusrit JICK-10;

- Becer "MK-6,2 - A21" (cBeTOIMOIHBIN CETEBOM afamnTep, akKKyMyJIATop);
- Bucko3zumerp B3-246 11l na mratuse;

- Konyc crpoitnnuia;

- Becsr;

- Kommuiexr cut KIT1-109/1;

- Pa3HoBeckl.

3aganme: IlocTpouts reosnoro-reoMophosornyeckuil pazpes Mo (parMeHTy IeoJIOTHYeCKOM KapThl B
BEPTUKAIBHOM U TOpHU30HTaIbHOM Maciradax 1:10 000.

YepTex CTPOUTCS Ha JIMCTE MIJLTUMETPOBOH Oymaru ¢opmara A3. ['eonoro-reomopdoiaorundeckuii pazpes
MPEJCTABISET COOOW BEPTUKAIBHBIA Cpe3, TMOKA3bIBAIOIINN OCIE0BATEIBHOCTD U XapaKTep 3ajeraHus
Pa3IUYHBIX TOPHBIX TOPOJ B CTBOPE 33JaHHBIX TOYEK.

HcxonHbie JaHHBIE TIO MOITHOCTSIM T'€0JIOTUYECKHUX CJIOEB BBIACT MPEI01aBaTelb.

J1ns1 BBIOJTHEHUST paOOTHI TPEOYIOTCS CIIETYIONINE MaTepHAaIbL:

a) MIUUTUMETpoBasi Oymara popmara A3;

0) nuHelika, MPOCTON KapaHaalll, JaCTUK, pyyka C YepHUIIAMHU YEPHOTO 1[BETa;

Kparkue TeopeTnueckue cBeIeHHS:

JAE®OPMALUSA U CTPYKTYPBI 'OPHBIX ITOPO/L
JBUKeHHUs 3¢eMHOM KOPbI

B TeueHue Bcero reosOrMYeCKOro MPOLUIOro 3eMIM M JaKe B HCTOPUYECKOE BpeMsl 3€MHas Kopa
HETIPEPBIBHO M3rubanach, HAKJIOHSIACh, MOJHUMANIACh M OIycKalachk. B pe3ynbrate 3TOro M3MEHSIOCh
OTHOCUTENIbHOE  TIOJIOKEHHE  TOPHBIX  TOPOJI. Bce  Takme  ABWKEHUA ~— OOBETUHSIOTCS
TIOHSITUEM MeKmMOoHUYecKue 08UxceHuss, Wi ouacmpogusm. OHA MOTYT UMETH JIF000€ HaNpaBJICHHE: BBEPX,
BHU3, ObITh HAKIOHHBIMU WM TOPU3OHTATbHBIMH. OHHM MOTYT MPOTEKAaTh YPE3BBIYANHO MEJIEHHO U
MTOCTEIIEHHO, HO MOT'YT OBITh BHE3AITHBIMH U PE3KUMHU.
Cpenn  CTPYKTYp, BO3HHKAIOUIMX TOJA JeHCTBHEM JeOPMHUPYIOIMIUX CHJ, MOXHO BBIJCIUTH
cnaObIil HAKIOH U U32Ub CIO0EB, CKIAOKU, MPEUWUHbL U PA3PblEbi.
B GonbmmHCTBE cilydaeB 0CaI0UHbIE TOPOIbl, TOKPHIBAIOIINE OOIIUPHBIC TIIOMIAIN, IEPBOHAYATEHO OBLITH
OTJIOKEHBI B BHJIE TOPU3OHTAIBHBIX CJI0€B. ECiii ocHOBaHME, HA KOTOPOM OHHU OTJIOKUITUCH, BO3IBIMAIOCH
Ha pa3iMYHBIX Yy4YacTKaX HEOIAMHAKOBO, TO CJIOM OKa3bIBAJIHCh MOJOTO0 W30THYTHIMH. Kpas KpyIHBIX
CTPYKTYp, OOpa30BaBIIUXCS MPU TaKUX Jedopmarusx, 0OBIYHO OCJIOXKXHEHBI MECTHBIMHU (JIOKAJTbHBIMH)
MOHATUSMU ¥ OIYCKaHUSMH, B Pe3yJbTaTe YeT0 CJIION MPHUOOPETAIOT HAKIIOHHOE MIIM BOJTHUCTOE 3alleraHue.
OarHAKOBO HAKJIOHEHHBIC CIIOW TOPHBIX ITOPOJ] HA3bIBAIOTCS MOHOKTHHATHLHBIMH.
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Korzma nopob! moBepraroTes TaBIeHHIO, IPEBBIMIAIONIEMY UX IPEeN YIPYroCTH, OHHU. KaK yCTaHOBJICHO,
HAUMHAIOT TUIACTUYECKH H3TU0aThCsi, 00pa3ys Cepuu CKJIAaJOK, MOJOOHBIX TeM, Kakue BO3HHMKAIOT Ha
MOKPBIBAJIE, €CIIU €TI0 CIIBUTATH 1O Kparo. OCHOBHBIEC THITHI BO3HUKAIOIINX IIPH 3TOM CTPYKTYD - ¢hiekcypel,
AHMUKIUHATY, CUHKIUHALU, KYNOIA Y CTPYKTYPHBIE 61A0UHDL.

®nexcypa npeacraBisgeT co0ol meperud MexIy y4acTKaMu' TOPH30HTAJIBHBIX WM TIOJIOTO HAKJIOHEHHBIX
CIJIOEB, PACTIOJIOKEHHBIX BBIIIE U HUXKE ITOTO nepernda. M30rayTsie KBepXy CiIoH (C APEBHUMH MOPOAAMHU
nocepenuHe) 00pa3yr0T aHTUKIMHANG. ECaM ciou mMporHyThl BHU3 B BHJE KOPHITA, B KOTOPOM 3aJICTAIOT
Oosiee MOJIOZBIE TIOPOABI, TO TaKas CTPYKTypa Ha3bIBAeTCAd CHHKIMHAIbIO. OOBIYHO AHTUKIWMHAIU U
CHHKJIMHAJIN BCTPEYAIOTCS COBMECTHO W OOpa3yroT psabl depedylomuxcs rpedHedl m mporumbos. Mx
pacroyio’keHNe MOXKET OBbITh MOYTH CUMMETPUYHBIM, HO OBIBAIOT M BCEBO3MOKHBIC pa3nnyus. B ropHbIX
palioHaX W TaM, TAE TOpHl CYyIIECTBOBAIM paHBIIE, CEPUU IIOYTH MAPAIICTbHBIX AHTUKIWHAJICH W
CHHKJIMHAJICH MPEICTABIAIOT COO0W OOBIYHOE SIBIICHUE.

OceBasi MIIOCKOCTh CKJIAAKH - 3TO IUIOCKOCTh, KOTOpAsi MPOXOIUT Yepe3 CEpPeAMHY CKIAAKH M ACIHUT ee
norosiaM. JIMHUS TepeceueHusi OCEeBOM IUIOCKOCTH C TUIOCKOCTBHIO HAIJIACTOBAHMS CJIOS, M30THYTOTO B
CKJIQJIKy, HA3bIBAaeTCs INAPHUPOM CKJIAAKH. Ecin mapHHp CKIaJKkd HAKJIOHEH, TO Takas CKJIajKa
Ha3bIBACTCS HbIpAIOWel CKIAOKOU WU CKAAOKOU ¢ HAKIOHHbLIM WapHupom. JIBe CTOPOHBI CKJIAJIKU
Ha3BIBAIOTCA Kpblibamu. ECn oceBasl TIIOCKOCTh CKJIAAKH BEPTUKAIbHA M KpPbUIbS HAKJIOHEHBI K HEH
MPUMEPHO IO/ OJAWHAKOBBIM YTJIOM, TO CKIIaJKa OYIeT cummempuunol; €CIu OAHO KPBUIO MagaeT Kpyde
Apyroro, a  oceBas  IUIOCKOCTb  HAaKJIOHEHa,  3TO acummempuuras cKiIaakoK. CyIecTByOT
TAKKE ONPOKUHYMASL, USOKTUHANbHAS U JIeHCadasi CKIIAIKH.

bonee npeBHne m OGosiee MOJOABIE MOPOABI HAXOIATCS B CKJIAJKE B ONPEICICHHOM I'€OMETPUYECKOM
COOTHOILICHUH, 3aBUCSINEM OT TUNA CKIaAKH. [I0CKOIBKY B aHTHKIMHAIAX B MOTHSATHE BOBIICYECHBI Oosee
riyOOKHE M COOTBETCTBEHHO OoJiee JAPEBHUE MOPOJIBI, Pa3MBIB MIPUBOIUT K TOMY, YTO B IIEHTPE KaXIOH
TaKOM CKJIAZAKU OOHaXKaroTcst OoJiee IpeBHHE MOpOJbI, a Ha (uaHrax - Oosee monoxapie. B meHtpe ke
CHHKJIMHAJIU TIPH SPO3HH 0OHAXKAIOTCSI MOJIOABIE TOPOBI, OKPYKEHHBIE 00JIee IPEBHUMH.

KoHTposbHbIE BOIPOCHI:

1. Ha3zoBuTEe OCHOBHBIE T'€OJIOTUUECKUE CTPYKTYPBI

2. UTo Takoe MOHOKJIMHAIBHOE 3ajieranue?

3. Uto Takoe CUHKJIMHAIG U aHTUKIINHAIE?

4. Yro Takoe mapHUpP CKJIAIKNA?

5. Yro Takoe daekcypa?

6. Kakue nmopoapl HaxoAgTCs B Ape CUHKINHANU, O0siee ApeBHUE WK 0oliee Moo bie?

ITopsinok BbINOJIHEHHA PadOTHI:

[TOCTPOEHMUE I'EOJIOT'O-TEOMOP®OJIOTUYECKOI'O PA3PE3A

Ilepen Hauasaom padoThI:

Bospmure nucr mummerpoBoid Oymaru ¢opmara A3, nuHeiky u kapannam. Ha BeiganHom Bam
IUTaHIleTe Haiinute 3aganHyro JuHHIO AB. IlocTtpoeHue reosnoro-reoMop@onoruyeckoro paspesa
MIPOU3BOJIUTCS B CIEAYIONIEH TOCIe10BaTEIbHOCTH.

- OdopmileHune YepTekKa:

OTCTynuB OT BEpXHEro Kpast Oymaru 2 cM, HalMIIUTe YepTexKHbIM IIpUPTOM 3arosoBok. Ha cnenyromeit
CTpOKE YKaXUTE€ MaclTa0bl: BEPTHKAJbHBIH W  Tropu3oHTanbHbBId. [locTpoeHue reosoro-
reoMop(}oIoruueckoro paspesa Npou3BOAUTCS B CIIEAYIONIEN OCIE10BaTEIbHOCTH.

- [TocTpoenue mKaJIbI BHICOT:

OrctynuB 2 cm OT J€BOM KPOMKH 4YepTeka MW 3 ¢m OT BHU3 OT CTPOKHM 3arojoBKa, IPOBENNTE
BEPTUKAIBbHYIO JINHUIO JUIMHON 7 cm, dyepe3 1 mm BTOpyro. IlomyueHHyro mkany packpacbTe, 4epenays
Oelble U YepHbIE OTPE3KH JIMHOU | cm., Kak TToKazaHo Ha yeptexe. [IpoctaBuB cieBa mudps! (oT 0 10
700 kparHo 100), moOAyYyMM IIKalTy BBICOT HEOOXOAWMYIO JJIsl  TOCTPOEHHUS  T€0JIOro-
reoMop(oIoruueckoro paspesa.

- [locTpoenune cTBopoB A u B:
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OTCTynuB OT IIKAJIBI BBICOT BIIPABO S5 MM, IOCTaBbTE TOUKY U IPOBEAUTE YEPE3 HEE KapaHIalllOM TOHKYIO
BEPTUKAIBbHYIO JIMHUIO 10 BEPXHEN KPOMKH JIMCTA — 3TO CTBOP TOUKH A.

[TpunoxxuTe BEpXHIOI KPOMKY JIMCTA K IMHUH pa3pe3a AB Ha miaHmeTe Takum 00pa3om, 4ToObI BEpXHUN
KOHEI[ POBEACHHON paHee JUHUM COBIAN ¢ HadaioM paspe3a AB — Toukoit A. OTmeTbTe Ha BEpXHEHN
KPOMKE JIMCTa KOHEUHYIO TOUKY JIMHUM pa3pesa — B. V3 nonxyuenHo# Touku B mpoBennTe BEpTUKAIBHYIO
JMHUIO — cTBOP ToukH B. Takum o0paszom, Bamm Oyaymuii pazpes OyAeT pacmonaratbesi MeX1y CTBOPaMHU
HayaJbHOW M KOHEYHOU ToueK A u B.

- [TocTpoenue npo¢ i 3eMHON NOBEPXHOCTH:

[Ipunoxure yepTex K JIMHUM pa3pe3a Ha IUIAHILETE, COBMECTHB CTBOpPbl A MU B ¢ 0JIHOMMEHHBIMU
TOYKaMM Ha IiaHmere. OTMETbTE MPOCThIM KapaHJallloM TOYKU [EPECEUEHUs] TOPU3OHTAJIEN C KpaeM
nucTa Oymaru, MOAMNKICAB PSAIOM BbICOTHI TOPU30HTAJICH.

BriHecuTe 1osry4eHHble METKM FOPU30HTAJIEN HA YEPTEK B COOTBETCTBUU CO LIKAJIOW BBICOT, COXpaHsA
IIPH 3TOM PACCTOSIHUS MeX 1y ToukamHu. [lomydyeHnHbie aOCONMIOTHBIE OTMETKU COEAMHUTE KPUBOM JIMHUEH.
Kpuas nunus, coenuusomas cTBopsl A u B, — 3T0 moBepxXHOCTH penbeda, KoTopasi SBISIETCS OCHOBOK
JUISL IOCTPOEHMUSI T€0JIOT0-reOMOP(OIOrHIecKOro paspesa.

- Hanecenue Ha npomiIb reoJI0rH4ecKOM CUTyaluu:

Cotpure J1aCTUKOM C BEpXHEH KPOMKH JIMNCTA YK€ HEHYKHbIE METKHM ropu3oHTaneil. Yucras kpomka Bam
MOHAZI00MUTCS IS abHEHIIel paOOTHI.

[Ipunoxxute BHOBb YEpPTEX K JUHUU pa3pe3a, COBMECTUB KOHIbI CTBOPOB A U B ¢ 0JHOMMEHHBIMU
TOYKaMH Ha miaHiere. OTMETbTe MPOCTHIM KapaHAIIOM TOYKH IEPECEUEHUs Fe0JOTHYECKUX IPaHull C
KPOMKOM JTUCTa YepTexka, MPOCTABUB MEX]Iy TOUKAMHU BO3PACT MOPOJI (UM HOMED CJI051) B COOTBETCTBHH
C YCIOBHBIMU 0003HaueHusIMU. CripoenupyiTe NOTy4eHHbIE METKH Ha MPO(QUIb 3¢MHOM MTOBEPXHOCTH,
Y COOTBETCTBEHHO MEPEHECUTE HOMEpA CI0eB (MJIM UX BO3PACT).

MOILIHOCTH T'€OJIOTHYECKUX CIIOEB

Tabauua 2
Ne cnost [Bo3pact MowmHOCTb, M
S1 He 6oiee 50m
O3 30-35m
02 20-25m
(O] 50-55m
€3 60-70m
€ 55-60m
€1 —

[TpoananusupyiiTe reoaoruueckue CTpyKTyphl BOJIb JIMHUU pa3pe3a U HAUHUTE NOCTPOEHUE pa3pesa C
CHUHKJIMHAJIM. METKU COOTBETCTBYIOIIUX 10 BO3PACTy (MM HOMEPY) IUIACTOB FOPHBIX MOPOJI COSAMHUTE
MeX1y coOOl KpUBBIMU JTMHUSIMH, BBIAEP’KMUBAs MOIIHOCTH T'€0JIOTMYECKUX CIIOEB IO BCEMY YEPTEXKY
(trabmuma  Nel). 3amrTpuxyiite ciom MOpoA B COOTBETCTBUU C YCJIOBHBIMH 00O3HAYCHMSIMHU,
MIpeIBAPUTENILHO MPOCTABUB BO3PACT MOPOJI B KaXKJAOM CJIOE.

- ITo oxoHYaHnH padoOThI

ITogaMMUTE YepTexk pydKOH YEPHOIO LIBETA.

[Ton pa3pe3om, BHU3Y yepTeka (WK ClpaBa, TJie OCTAIOCh MECTO) MPUBEIUTE YCIOBHBIE 0003HAYECHUs
(puc. 8). CneBa BBepXy yKaXXUTe HOMEp BapHaHTa, a BHU3Y LITAMII C YKa3aHHEM Ha3BaHUs paboThl U
Bamux maHHBIX.

Ilepen BbInoJiHeHHEeM PadoThI cjieAyeT MOJAYYUTH Yy NMpenoJaBares IUIAHIIET ¢ 3aJaHHOW JUHUeH
pa3pe3a AB.

KoHTpoJibHbIE BONIPOCHI:
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1. HazoBuTE OCHOBHBIE I'€OJIOTUYECKUE CTPYKTYPHI

2. Uto Takoe MOHOKJIMHAIBHOE 3ajieranue?

3. YTo Takoe CUHKJIMHAJIb U aHTUKJIMHAJb?

4. Yrto Takoe mapHUp CKJIAIKNA?

5. Yro Takoe daekcypa?

6. Kakue mopozpl HaXoASTCs B Spe CUHKIMHAIM, O0JIee IPEeBHHUE WiIH 00Jiee Moo IbIe?

®dopma npeacraBiaeHusi pesyabrarta: [Ipaktiuueckas padoraNe2, opopmiennas Ha [1IK B popmare A3.
Kpurepun ouenku:

- O1eHKa «OTJIHYHO» CTaBUTCS, €CITH Y€TKO U MPABWIHHO BBITIOJIHEH YepTeX, 0QOPMIIEH COTIaCHO
HOPMAaTUBHBIM JOKYMEHTaM, U JaHbl IOJHBbIE OTBETHl Ha BOMPOCHI, CBOEBPEMEHHO BBIIIOJIHEHO
MPEJCTaBICHUE TPAKTHYECKUX paboT Ha oOpasoBareiabHOM moprane https://newlms.magtu.ru/ (8
COOTBETCTBYIOILIEM Kypce).

- O1eHKa «XOpoII0» CTaBUTCS, €CJIM IPHU BBHIMOJIHEHUH YepTexa, OblIa JOMyIIeHa OJHA WU JBE
OIIMOKH, 1100 HETOYHOCTb.

- OneHka «yI0BJETBOPUTEIbHO» CTABUTCS, €CIIM BBIIOJHEH HE MOJHOCTHIO YepTEX, TUO0
JIOTYIIEHBI TPYObIe OMINOKH.

- O1eHKa «HeyA0BJIETBOPUTEILHO» CTABUTCS, €CIIH 3a/IaHUE HE BHITIOIHEHO.

IIpakTnueckoe 3ansaTHe Ne3

IlocTpoenune KapThl THAPOU3OTHIIC MO JAHHBIM Ie0J10T0pPa3BeAKH

Leab: 3akperuieHne 3HaHUH, IOJYUYEHHBIX CTYI€HTOM IIPH U3yUYE€HUHN TEOPETUUYECKOr0 MaTepuaa 1o TeMe
01.01.01 MuxeHepHO-TEOJOTHYECKUE HCCIIECAOBAHUS CTPOUTEIBHBIX IUIONIAIOK W TPUBUTHE HABBIKOB
YTCHUSA KapThl TUIPOU3OTUIIC.

Beimosiaue padory, Bel Oynere:

ymembs:

¥1. yuTaTh NPOEKTHO-TEXHOJOTHYECKYIO IOKYMEHTALIUIO;

VY18. rpadnueckue 0603HaUEHNS MAaTEPUATIOB U AIIEMEHTOB KOHCTPYKIUH.

MarepuajbHoe o0ecrieyenue:

MynsTUMEAMIfHBIE CpENCTBA XpaHEHHUs, TMepeladyd W MpeacTaBleHus uHbopManuud. YdeOHo-
MEeTOANYECKast JOKyMEHTAIs, JUIAKTHIECKUE CPEICTRA.

- Cron naboparopusiit JICK-10;

- Becot "MK-6,2 - A21" (cBeTOAMOIHBIN CETEBOU afanTep, aKKyMyJIsiTop);

- Buckosumerp B3-246 111 Ha mtaTuse;

- Konyc crpoiinnnia;

- Bech;

- Kommutexr cut KIT-109/1;

- PazHoBechI.

3aganmue: [TocTpouTh KapThl TUAPOU3OTHIIC.

KpaTkue Teopernyeckue cBeieHU:

KapTtsl runpousorunc xapakrepusyroT (GopMy MOBEPXHOCTH IPYHTOBBIX BOJ B BHJE CHCTEMbI U30JUHUIL.
I'MApON30rUIICH] BBITIOJIHAIOT TY K€ POJib [0 OTHOLIEHUIO K IIOBEPXHOCTHU IPYHTOBBIX BOJ , YTO U U30JIUHUU
( ropuzonTtanu). [IoBepXHOCTh IPYHTOBBIX BOJ U €€ YpOBEHb (DOPMHUPYIOTCS MOJ BIUSHUEM THUIPOJIOTO-
KJIMMAaTU4ECKUX METEOPOJIOTUYECKHUX, TUAPOT€0JIOTUYECKHUX, TEKTOHUYECKUX 51
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reojororeoMop@oaoruueckux GpaxkTopoB. ['MIPOU30TUIICH — 3TO JUHUM, COCAUHSIONINE TOYKU 3epKalia

TPYHTOBBIX BOJI WJIM YPOBHU TPYHTOBBIX BOJI, HMEIOLIHE OJIMHAKOBYIO a0COJIOTHYIO BBICOTY.
[NOCJIEAOBATEJIBHOCTbB ITOCTPOEHU A KAPTbBI

1. CocraBnsercsa Tonorpaduyeckasl OCHOBA 0 JIAaHHOMY BapHaHTy Ha KOTOPYIO HAHOCAT BCE JIaHHBIE IO

YPOBHIO TMOJ3EMHBIX BOJA WM Oepercsi OTACNbHBIM JUCT OyMaru ¢ OJMHAKOBBIM PACCTOSIHUEM Mexay 4

CKBR)XMHAMU: HA/l KQKJON CKBOKMHON yKa3bIBAlOT €€ HOMEP B YHCIUTENE, B 3HAMEHAaTeNe — aOCOIIOTHYIO

OTMETKY YpOBHs I'pyHTOBBIX BoJ (YI'B).

2. BeiOupaercst ceueHue (4acToTa 3aJ105KEHUs THAPOU30THUIIC) paBHOE 1 MeTpy.

3. IIpou3BOAUTCSI MHTEPIIOSLIMS [0 BCEM HAIIPaBICHUSM U3MEHEHUS YpOBHA. HTepronsanus 3akitoyaeTcs

B pa30MBKe MPOMEXYTKOB MKy CKBaKHUHAMHU HA PABHBIE OTPE3KH B COOTBETCTBUH C BRIOPAHHBIM CEUEHUEM

TUIPOU30THIIC.

4. ITpy OMOIIM CETKU BCIIOMOI'aTEIbHBIX TOUEK, IIOJYUYEHHBIX IIPU HHTEPIIOJISLIMU, CTPOSIT OKOHYATEIIbHYIO

KapTy TUJIPOU3OTHIIC, COSAUHSS TUIABHBIMU JTMHUSMHU TOYKH C OJMHAKOBBIMH aOCOMIOTHBIMU OTMETKaMHU

VYI'B. I'nipon3oruricsl JOJKHBI UIMETh LETIbIE 3HAUCHUS U HE MIEPECEKATHCS HA KapTe.

5. IlocTpoeHune KapThl MIyOHH 3ajeraHusi TPYHTOBBIX BOJ MOYKHO BBINOJHHUTBH MOCJE MOCTPOEHUSI KapThl

rupousoruic. [Ipu 3ToM UCosb3yr0TCs IIyOUHBI 3aIeTaHus TPYHTOBBIX BOJI IO TEM )K€ CKBa)KHHAM.

Kapra rumpousorunc xapakrepu3yeT HOBEPXHOCTh TPYHTOBBIX BOJA U JIA€T BO3MOXKHOCTH PEIIUTH P

MPaKTUYECKUX 3a]a4:

1. OnpenenuTs HalpaBi€HUE IBUXKEHUS TPYHTOBOIO MOTOKA - JIMHUU TOKOB BOJBI MEPHEHIUKYIISPHBI

ruapousoruncam (puc.l). JIBmkeHue BOJbl MPOUCXOAUT OT OOJBIIMX 3HAYEHUN aOCOIIOTHBIX OTMETOK

TUIPOU30THUIIC K MEHBIIIHM.

2. OmnpenenuTh YKJIOH TPYHTOBOTO IOTOKA (HAMOPHBIM TPATUEHT), IJII YEero pa3HOCTh B OTMETKAax

THIPOU30THUIIC BHIOPAHHBIX JBYX TOUEK JIEIUTCSA HA PACCTOSHUE MEX]y STUMU Toukamu. bepercs MuHUMYM

3 TUPOU3OTHUIICHI JUIsl OTIPEAETICHUS YKIOHA. Y KJIIOH TPYHTOBOTI'O IOTOKA ONPEEIIAETCs € THIPOU30TUIICHI

MaKCUMaJbHO CTYIIEHBI M MaKCHMaJbHO pa3pexeHbl. |-miauHa myTu (QUiIbTpallid B METpax; -pa3HHIIA

a0COJTIOTHBIX OTMETOK MEX/TY THAPOU30TUIICAMH. 5

3. Onpenenutb CKOPOCTh IBMXKEHUS TIOJ3EMHBIX BOJI Ha JIFOOOM y4YacTKe MOTOKa, 3Hasi HAIOPHBII IpaiueHT

Ha JJaHHOM y4acTke U K03 uument punsrpannu rpynTos (k) Koaddunuent punprpanmum — 310 ckopocTsb

JBUKEHHUSI IOA3EMHBIX BO/JI, IPU YKJIOHE paBHOM 1.

4. Ilpn HanuuuMu Ha KapTe FOPU3OHTAJIEN MOBEPXHOCTH 3€MJIM MOYKHO ONPEAENUTh IIyOMHBI 3ajeraHus

IPYHTOBBIX BOJl IIyT€M BBIYUTAHHS OTMETOK YPOBHS TPYHTOBBIX BOJ (TMJIPOU3OTHUIIC) HU3 OTMETOK

MTOBEPXHOCTHU 3€MJIU B TE€X )K€ TOUKAX.

5. Ilpy HanuuuMum Ha KapTe TOPU3OHTAIEH MOBEPXHOCTH BOJOYIIOpPAa MOYKHO OIPEIEIUTH MOIIHOCTb

BOJIOHOCHOTI'O CJIOSI, YTO JIOCTUTaeTCsl BHIYMTAHUEM OTMETKU MOBEPXHOCTH BOAOYIOpa U3 OTMETKH YPOBHS

TPYHTOBBIX BOJ| B TOH 7K€ TOUKE.

6. EcrecTBeHHBI pacxoa TMOTOKa (ecTecTBeHHble pecypcbl): k - koapduumeHnt dunpTpanuu

BOJIOCOZIEpIKAIIlel TOJIIH; - CPEIHSS MOIIHOCTh TPYHTOBOIO MOTOKAa Ha BHIOPAHHOM ydyacTKe b — HIMpuHa

MIOTOKA B IJIaHE.

KoHTposibHbIE BOIPOCHI:

1. Yto Takoe ruApOn30TrUInch?

2. Kak onpeienuTh YKIOH TPYHTOBOTO IMOTOKA MO KapTe TUAPOU30THUIIC?

3. Kak ompeaenutb CKOPOCTb JBWKEHHS W HalpaBICHHE JBWKEHUS MOA3EMHBIX BOJ IO KapTe
TUAPOU30rUIc?

4. Kak omnpenenutbh €cCTECTBEHHBIM pacxoa mnoroka? 5. Kakue eme 3agaud pemaroTcs M0 Kapre
TUAPOU30rUIc?

IHopsinok BbINOJHEHHUS PA0OTHI:

CocTaBiieHHe KAPThl THAPOU30THUIIC:
3amanue:

14



1.Ha crpoutenpHoii monraake pazmepom 400x400 M mpoOypeHo 25 ckBakuH (5 psiioB 1o 5 ckBakuH). [1o
YPOBHSIM BOJBI B cKBaxknHax (Tabmuria Nel) mocTpouTh KapTy THAPOU3OTHUIIC C CEYCHHEM THIAPOU3OTHUIIC
yepes 1 M.

2.IIpou3BecT MUKPOTHUAPOTEOIIOTUYECKOE PAHOHUPOBAHUE CTPOUTEIHLHOW IUIOMIATKA: OKOHTYPUTH U
packpacuThb pa3HbIMHU LIBETAMU YYAacTKH, B Mpefesiax KOTOPBIX IPYHTOBBIE BOABI 3aJIETalOT Ha IyOHWHax
MeHee 2 M, oT 2 10 4 M u Oosee 4Mm.

3.0mpenenuTb MakCUMajibHble ¥ MUHUMAJIbHBIE YKJIOHBI TPYHTOBOTO IOTOKA, HANPABICHHS JBUKCHUS
MOJI3EMHBIX BOJI, a TAK)KE MUHUMAIIbHOE U MaKCHMAaJIbHOE 3HAYCHHSI CKOPOCTEH ABMKeHUs (KoddduimeHt
bunpTparum 5 M/CyTKH).

dopma npeacraBiaeHus pesyabrarta: [Ipaktuueckas padoraNe2, opopmiennas Ha [1IK B opmare A3.
Kpurepum ouenku:

- O1eHKa «OTJIHYHO» CTABUTCS, €CITH YE€TKO U MPABWIHHO BBITIOJIHEH YepTeX, 0QOPMIIEH COTIaCHO
HOPMAaTUBHBIM JOKYMEHTaM, U JaHbl IOJHBbIE OTBETHl Ha BOMPOCHI, CBOEBPEMEHHO BBIIIOJIHEHO
MPEJCTAaBICHUE TPAKTHYeCKUX paboT Ha oOpasoBareiabHOM moprane https://newlms.magtu.ru/ (8
COOTBETCTBYIOILIEM Kypce).

- O1eHKa «XOpoII0» CTaBUTCS, €CIIM IPHU BBHIMOJIHEHUH YepTexka, OblIa JOMyIIeHa OJHA W JBE
OIIMOKHU, 1100 HETOYHOCTb.

- OneHka «yI0OBJETBOPUTEIbHO» CTAaBUTCS, €CIIM BBIIOJHEH HE MOJHOCTHIO YepTEX, JTUO0
JIOTYIIEHBI TPYOBIE OIINOKH.

- OreHKa «HeyT10BJIEeTBOPUTEIbHO0Y» CTABUTCS, €CITU 3aJ]aHKE HE BBITIOJIHCHO.
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TEMA 01.01.02 CTPOUTEJIbHBIE MATEPUAJIBI U U3AEJINA

IIpakTyeckoe 3ansaTue Ne4.

O3HakoMJIeHHE C IKCIVIYATAHHOHHO-TCXHUYCCKUMHU XaPAKTCePUCTHKAMHU KPOBECJIbHBIX

THAPOU3OJAIUOHHBIX MAaTEPHUAJIOB.

Iean: 3aKpenuTh 3HAHUA MO BUJAM U CBOWCTBAM OCHOBHBIX CTPOMUTEJIBHBIX MaTEpPUAIOB, U3ACIUN U
KOHCTPYKUH, B TOM YHCJIE PUMEHSAEMBIX IIPU JIEKTPO3AILUTE, TEILIO- U 3BYKOU3OJISLHUH, OTHEZALLNTE,
MIPU CO3JaHUU PELICHUMN TSI BIAKHBIX U MOKPBIX TIOMEIIEHUH, aHTUBAH 1A IbHOM 3aIUTHI;

Boinosnus 3aganusi, Bel Oyaere:
ymembs:
- OIpEeNeNsATh COCTaB M pacyeT IMOKa3aTeJIed HCIIOJIb30BAHMS TPYAOBBIX U MaTEepHAIbHO-TEXHUUECKHUX

pecypcos;
- OIOMPaTh BUBl KPOBEILHBIX THAPOU3OJIIIMOHHBIX H TEPMETH3UPYIONIUX MAaTEPHAJIOB;

MarepuanabHoe odecnieyeHue:

- METOAUYCCKOC YKa3aHHC 110 BBLIITOJIHCHUTIO HpaKTI/I‘-ICCKOI\/'1 pa6OTLI;
- 06pa3111)1 KPOBCJIBHBIX THAPOU3OJIANUOHHBIX U TCPMETU3UPYIOIHNX MATCPHUAJTIOB,
- CIPaBOYHUKH 110 CTPOUTEIILHBIM MaTepHaiaM U U3JCIUSIM.

3amanmne:

W3yunth 00pa3ubl KPOBEJIBHBIX T'MJIPOU3OJSALMOHHBIX W TepMeTH3upyomux wmarepuanon. llo
CIPaBOYHHKAM  CTPOUTEIBHBIX MAaTEpUaJIOB M HU3JEIHH HU3YYUTh  IKCIUTyaTallHOHHO-TEXHUYECKHE
XapaKTepI/ICTI/IKI/I KpOBeJII)HI)IX FI/II[I)OI/I3OJI$IIII/IOHHI)IX MaTepI/Ia.HOB 1 3aHCCTU B Ta6JII/IIIy.

Kpartkue TeopeTuueckue cBeleHUs :
KunuuiHo-rpak1aHCKue, MPOMBIILIIEHHBIE, CETbCKOX03SIMCTBEHHBIE U IPYTUE 3/1aHUs, 3a UCKIIOUYEHUEM

TaKMX WHXEHEPHBIX COOPYKEHUH, KaK 3CTaKaJlbl, MOCTBI, TPYOBbI, pa3IMuHble MauThl, UMEIOT KPBIIILY, T.€.
TpeOyIOT BBINOJIHEHUS KPOBEIBHBIX paboT. XOpollee COCTOSHUE U JO0JTOBEYHOCTh 3/1aHUM, a TakKxke
pacxo/bl Ha UX CO/AEpPKaHME BO MHOTOM 3aBUCAT OT KadyecTBa KpOBJIH. [IOKpbITHE KPBILIIM MOJBEPKEHO
CYTOYHBIM M CE€30HHBIM KOJEOaHUSM TEeMIEpaTyphl, COTHEYHON paaualiu, BO3IEHCTBUIO aTMOC(EPHBIX
OCaJIKOB B COYETAHHWU C TEMIEPATypHbIMH HW3MEHEHMSIMHM, BETpPaMU, a MHOTJA U BPEIHBIMH OCAIKAMU,
BbIOpachIBA€MbIMH MPOMBIIIIIEHHBIMU NPeANpUATUAME. [103TOMY 1711 HOpMaJIbHOM SKCITyaTalluy 3AaHUH
U COXpaHEHMs MX JOJTOBEYHOCTH OOJIbIIOE 3HAYEHHWE MMEIOT KaueCTBO KPOBEJIbHBIX MaTepHalioB M MX
panuoHanpHOe IpuMeHeHHe. [loka3arenu CBOMCTB KpOBEIBHBIX MAaTEpUATIOB ONPENEISIIOT IIPH
na0opaTOpHBIX HCHBITaHUSAX o0pasuoB. Ilopsmoxk orGopa W wuchbITaHUS OOpPa3lOB  YCTaHOBIIEH
roCy/1apCTBEHHBIMU CTaHIAPTAMU WM TEXHUUECKUMHU yCIOBUSMHU.

[Ipu KpoBenbHBIX paboTax MNPUMEHSIOT pPa3HOOOpa3HbIe NMPUPOJHBIE U HCKYCCTBEHHBIE KPOBEIbHBIC
MaTepuasbl KAk MUHEPAIbHOTO, TAK K OPraHUYECKOTO MIPOUCXOKACHHUS.

TpebGoBaHMs K CTPOUTEIBHBIM MaTepuaiaM U U3JEIUSIMU COJIEPKAaThCA B TOCYJIaPCTBEHHBIX CTaHAApTaX
(I'OCT) u rtexunyeckux ycnoBusix (TY). OcHoBHBIE TpeOOBaHHUS IO BOIPOCAM IPOEKTUPOBAHUS U
CTPOMTENBCTBA TOPOJOB U HACENEHHBIX ITyHKTOB, NPEANPUATHH, 34aHUNH, KOHCTPYKIUI U UHKEHEPHOTO
00OpYJIOBaHUSI M ONpPEAETICHUs MX CMETHOW CTOMMOCTH, yCTaHOBJIEHbI CTPOUTENbHBIMH HOPMaMHU H
npaswiamu (CHull).

KpoBenbHble MaTepHaibl MOKHO YCIOBHO KBaTU(HUIIUPOBATH 110 BUAY UCXOIHOTO ChIPbsl, BUTY BSKYILIETO
BELIECTBA, CTPYKTYpE, (hopMe U BHEIIHEMY BHUY, HATMYUIO OCHOBBI U JIp.
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ITo BuIy MCXOAHOTO CHIPbsI KPOBEIBHBIE MAaTEPUAIIbI MOAPA3AEISIOTCA Ha:

o opranuueckue (pyoepou, 1epeBsiHHbIE IUIUTKH, KPOBEIbHASI IPaHb U CTPYKKa
u p.);

o MUHEpaJbHbIC (aCOECTOIIEMEHTHBIC TUCTHI U TUIMTKH, TIIMHSHAS YePETIHI).

[To Buay BSZKYIIIEro BellleCTBA KPOBEIbHBIC MaTEPUAIIBI JICJIATCS HA:

° OUTyMHBIEC PYJIOHHBIE MaTepUabl (epraMut, pyoepounn);

° outymHO-TtosmMepHbie (OMybeus D1'UK, BJIK);

° ryapokamoBsie (pyioHHbie MaTepuaisl PITM-420 u PI'M-350);

. NErreOUTyMHEIE.

[To eTpykType pa3nnyaroT KpoBeJIbHbIe MaTepUabl:

. MMOKPOBHBIE (pyOEpOn KPOBEIbHBIN C KPYMHO3EPHUCTONU U MEIKO3EPHUCTOM
MOCBUIKOU U Jp.);

° OecroKpOBHBIE (TUAPOU30II, GUITBIOU30II).

ITo HAJIMYHIO OCHOBBI KPOBEIHHBIC MaTEPUAITBI TIOIPA3ACIISIOTCS Ha!

o OCHOBHBIE (Ha KAPTOHHOW U CTEKJIOBOJIOKHHUCTOM OCHOBE);

o 0e30CHOBHBIE (ITOJTydyaeMble TPOKATKON Ha KATaHPAaX CMECH BSDKYIIUX BEIIECTB

C HAMOJHUTEISIMU U 100aBKaMH B MOJOTHUIIA 3aJaHHOM TOJILIUHBI).
ITo (popme 1 BHelIHeMY BUAY KPOBEJIBHBIE MATEPHAJIbI PA3IUYAOT:

o IITYYHBIE (JINCTOBBIE) - ACOECTOIEMEHTHBIE JINCTHI U TUTUTKH, JIUCTOBAS CTAJIb,
[JIMHSHAs Yepenuua, 1epeBsiHHbIE KPOBEJIbHbIE MaTepHallbl (JOCKU, IUTUTKH, JPAHb);

4 pyJIOHHBIE (KpPOBEIbHBIN IIEpraMuH, pyoepou, Tojb KPOBEJIbHBIN, THAPOU30);
o MaCTUYHBIN (OUTyMHBIE U AETTEBBIE MAaTePUAIIbI, MOTU(PHUIIMPOBAHHBIC

MoJIMMEpaM U UCIIOJIb3YEMbIC B KaUCCTBC CAMOCTOATCIIbHBIX MATCPUAJIOB IIPU YCTpOﬁCTBe
TaK Ha3bIBAEMBIX OECIIIOBHBIX KpOBeJ'IB).

I'mapou30AUMOHHbIE MATEPHAJIBI.
[Tpu ycTpoiicTBe TUAPOU3OISIIIMY HEOOXOAMMBI MaTepHalbl, 00JagaloNIie BOJA0- UTHUIOCTOWKOCTBIO H
OTBEYAIONINE psAy crnenuduueckux TpeOOBaHUM, T.K. HA MaTepUas,YJOKCHHBIA Ha MOBEPXHOCTH IS
3aIUTHI OT TPYHTOBBIX BOJI, BO3JIEHCTBYIOT, KpOME BOJIBI U MUKPOOPTAaHU3MOB, €l Oy KIat0IINe TOKH.
ITo »toi IMpUYIUHE, Tp€6OBaHI/I${, NPpEABABIACMBIC K THAPOU3OJIALNUMOHHBIM MaTrcpuajiaM, HHBIC, YEM K
KpPOBCJIBbHBIM, 1, Ka3aJIOCh 6BI, MPOMBINIJICHHOCTE JOJIPKHBI BBIITYCKATh UX B H€O6XO}II/IMOM KOJIMYECTBE U
HYKHOI'O KayeCTBa 3a CYET YHUBEPCAIBHOCTH CBOWCTB MJIM PACIIMPEHHOIO ACCOPTUMEHTA.
OnHako mpakTUKa MPOMBIIIJIEHHOTO MPOU3BOACTBA KPOBEIBHBIX U THAPOU3OISLIUOHHBIX MaTepHalIOB
CIIOKHIIACh TaK, YTO MMPOU3BOJICTBO KPOBENBHBIX MaTEPHUATIOB (TaKMX, KaK pyOepou 1, epraMuH, TOJIb-KoxkKa
U TOJb OPOHMPOBAHHBIN) MOMYYMIIO JOCTATOYHO IIMPOKOE PAa3BUTHE, B TO BpeMsl KaK MPOU3BOJICTBO
THAPOU3OJIINUOHHBIX MAaTCpruaIOB, CPABHUTCIBHO C KPOBCJIBHBIMH, COBCPHICHHO HEAOCTATOYHO U
Ka4€CTBE€HHO U KOJIMYECTBEHHO.
O6HII/IG Tpe6013aH1/1$1, NPEABABIACMBIC K THUAPOU3OIAOMOHHBIM Mar€puaiaM, IAOJDKHBI BBITCKATb W3
CHEAYIOIIUX MOJOKEHUH.
[Ipu yxmanke MmaTepuasa Ha MECTO C IOMOIINBI0O TOPSYUX MACTUK TpeOyercs, 4ToObl OH oO0maman
JIOCTATOYHOM MPOYHOCTHIO J1aK€ IIPU MOBBIIEHHOM TEMIIEPATYPE, 10 KOTOPOU OH HArpEBAETCsl OT rOpsYeH
MACTHKH.
Martepuan JomKeH OBITh JOCTATOYHO MPOYHBIM U BBIIEPKUBATH THIPOCTATHUECKOE JABJICHHE BOMABI U
CBIITYYEro I'pyHTa B MECTAX HEIUIOTHOI'O MPUMBIKAHHs MaTepraia K U30JupyeMoi noBepxHoctu. OqHaxko,
€CIM Marepuai, o0Jyiajias JOCTaTOYHOW MPOYHOCTHIO, HE CIMOCOOEH YIJIWHATHCS MPU BO3HUKHOBEHUU
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PaCTATUBAIOIINX YCUIINH, KOTOPBIM OH HE MOXET IMTPOTUBOCTOSTh, TO MTPOU30UAET pa3phiB. Clie10BaTEIbHO,
Mpu pa3paboTKe HOBBIX BHUJIOB THAPOU3OJSAIIMOHHBIX MaTEPHAIOB HEOOXOIUMO CTPEMHUTHCS K CO3AAHUIO
MaTepuana, 00JIaJarnero MaKCHMaIbHON MTPOYHOCTRIO (Topsiaka 30-50 KI/CM? U BBIIIE) U 1OCTATOYHBIM
yanuaenneM (50-70 % u Boiie).

Hapsiny ¢ TpeOoBaHuSIMM IO JOJITOBEYHOCTH, THUJIO- U MOPO30CTOMKOCTH M APYTUM I10Ka3aTessiM,
MTOKA3aTeJH 110 COMPOTUBIICHHUIO PA3PhIBY U OTHOCUTEILHOMY YATUHEHHIO TAKXKE TOJIKHBI OBITH OOIIMMH,
T.€. OJIMH [T0Ka3aTeNb HE IOJDKEH MOJIYYaThCsl BBICOKHM 32 CYET CHUIKEHUS BEJIMUMHBI IPYTOTO IMOKa3aTesl.

I'epMeTn3upyomme MaTepuasbl

COOpHOE CTPOUTENBCTBO JKMJIBIX M IPOMBINUICHHBIX 3JaHUNA OCTPO HYXKIACTCS B MaTepHaliax s
repMETU3ALUN CTHIKOB MEXAYy COOPHBIMH KOHCTPYKUUSAMHU. CTBIKH SIBISIOTCA HauOoJee YS3BHMBIM
MECTOM COOpY>KeHUs, 10O Bjara, MOMaJaroIias B CTHIK, IPUBOJUT K YCKOPEHHOW KOPPO3HU CBAPHBIX
KOHCprKLII/Iﬁ CTBIKOB, CHHKasl TEM CaMbIM CpOK CHy)K6BI 34aHUA.

He3aBI/ICI/IMO OT ITIOJIOKCHHA CTBIKA I epMeTI/I3HPYIOH_II/Ie MaTepI/IaJIbI JOJIDKHBI OTBE€YAThb CJIGI[yIOH_II/IM
OCHOBHBIM TPEOOBAHUSAM:

1. MOJHOCTBIO MPEOXPAHATH CTHIK OT IOIMAIaHKs B HETO BOJIbI

2. He AomycKaTh (PUIBTPAIIMK BO3/IyXa CBEPX KOJIUYECTBA, IPEIyCMOTPEHHOIO HOPMaTUBAMU;

3. 06nmagaTh cnocOOHOCTBIO COXPAHATH CBOM M€PMETU3HUPYIOIINE CBOMCTBA HE3aBUCHMO OT aTMOC(EPHBIX
BO3JICHICTBHUM;

4. IUTEIHLHOE BPEMsI HE TOJIBEPTraThCsl CTAPCHHUIO;

5. UMETH HeBI)ICOKYIO CTOUMOCTB U U3rOTOBJIATHCA U3 IIOCTYHHOFO CI)IpI)ﬂ.

Tpe60BaHI/I$[, HpeI[”bﬂBHSICMI)IG K FepMeTI/IKaM, KaK BUJIHO y>1<e n3 3TOro HCpG‘IHﬂ, ABJIIAKOTCA JOCTATOYHO
CIIOXHBIMU. Eciu ke y4ecTh BIUSHUE PA3IMYHBIX aTMOC(HEPHBIX BO3ACUCTBUN B PA3HBIX KIMMATHYECKHX
30HAaX, TO CTAHOBUTCS SICHBIM, YTO MaTEPHAIIBI I TePMETH3AIlMN CTHIKOB JIOJDKHBI 00J1a/1aTh CBOKMCTBAMH,
KOTOpPbI€ HUKOTJa HE MPEAbSABISINCH IPYTUM CTPOUTENIbHBIM MarepuanaM. Jljisi repMeTusaluu CThIKOB
MOTYT IIPUMEHATHCS CIIEAYIOIIUE BUAbI MATEPUAJIOB: MACTUKU WM MTACTBIL, IIIEHKU, IIOPUCTHIE DJIACTUYHBIE
MPOKIIAJIKU U POPUINPOBAHHBIE U3ACTHUS.

ITopsinok BbINOJIHEHHS PadOTHI:

1. O3HaKOMHUTBCS ¢ OCHOBHBIMU BHJIaMU KPOBEJbHBIX, T€PMETU3UPYIOUINX U TUAPOU3OJISALIMOHHBIX
CTPOMTENBHBIX MAaTEPUAIIOB U U3JEINN

2. M3yuuth OKCIUTyaTallMOHHO-TEXHUYECKHE XapaKTEPUCTUKH KpPOBEIbHBIX T'HAPOU3O0JISLIUOHHBIX
MaTEpHaJIOB.

3. IIpowmmocTpupyiiTe KIacCUPUKANHUIO IO  KOJUICKIMSIM  OCHOBHBIX  BHJIOB  KPOBEJBHBIX,
TEPMETU3HUPYIOIINX U THAPOU3OIALIMOHHBIX CTPOUTENBHBIX MaTEPUATIOB U U3JIETHH.

4. PesynbTarhl U3yueHus opopMHUTH B TaOJIHLIE.

Xon padoThI:
CTyaeHTbl, 03HAKOMUBIIUCH C 00pa3aMu, UCIIONb3Ysl Pa3InyHble HH()OPMAIIMOHHO HATIISTHBIEC TOCOOUS,

JIOJKHBI JaTh ONMCaHNe BHEIIHEro BUJa MaTepuaa, ero CBOMCTB U NpuMeHeHus. Pe3ynbratel ohopMUTh
B KOHCIIEKTE JUIsI Ja0OpaTOPHBIX M MPAKTHYECKUX PadoT.
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Ne HaumenoBaHue KpOBENIbHBIX, Kparkas XapakTepucTrka OcHOBHBIE IIpumenenune
n/m TEePMETU3UPYIOIIUX U XapaKTepUCTHUKA, OCHOBHBIX CBIPbEBbIE MaTepuajoB
TUAPOU30JISIIUOHHBIX MaTEPUAIIOB U (bopMbI CBOMCTB KOMITOHEHTHI U
W3IETHHA 3apUCOBATh CIIOCOOBI
TIPOU3BOJICTBA

ITepramun

Py6epounn

FI/I,I[pOCTCKJ'IOI/I?)OJ'I

JInnokpom

Ddunmmzon

HNzonmact

donprouson

H3zon

OO (N[OOI~ W|IN |-

['ubkas yepenuia

10 | JIuctsl roppupoBaHHBIE

11 | Mactuka 6uTymMHas ropsyast

12 | Mactuka GUTYMHONIOJTMMEPHAS
ropsiuas

13 | Mactuka GUTYMHONIOJTMMEPHAS
XOJIOAHAs

14 | Mactuka OUTyMHasi XOJIOIHAS

®opma npeacTaBieHus pe3yabTara:
Pe3ynbraThl 3aHeCTH B TaOIUILy. 3alIUTUTh BHIIOJIHEHHYIO paldoTy.

Kpurepum ouenku:

- «OTJIMYHO» CTABUTCS B ClTydyae, Korjia padoTa BBITIOJHEHA B MIOJIHOM 00bEMe ¢ coOtoieHueM TpeboBanumii. Pabora
BBINIOJIHEHA aKKypaTHO, Tabiuia 3amosiHeHa. Ilpu 3ammrte pabOTHI JaHbl TIOJHBIC OTBETHI HA 3aJaHHBIC
MPETo/1aBaTeIeM BOIPOCHI.

- «XOPOIII0» CTAaBHUTCS B ClIydae, KOrJa padoTa BHIIOJIHEHA B TIOJIHOM 00bEME, HO C HE3HAYUTEITLHBIM HapYIICHUEM
TpeboBanuii. PaboTa BbINOIHEHA aKKYPATHO, HO UMEIOTCS HE3HAYUTEIIbHbIC HETOCTATKH B OIMCAHUE XapaKTEPUCTUK
Mmarepuaina, Tabnuna 3amnoiHeHa. [Ipu 3ammre pabOTHI JaHbl MOJHBIC OTBEThI HA 3aJaHHBIC IMPENOjaBaTeiIeM
BOITPOCHI.

- YIOBJIETBOPHUTEJILHO» CTABUTCS B CIIydae, KOrja padoTa BBIIOIHEHA HE B TIOJIHOM 00bEME U ¢ He3HAUUTEILHBIM
HapyleHrneM TpeOoBaHuil. PaboTa BBINONIHEHA AKKypaTHO, HO HMMEIOTCS HEIOJIHOE OIMCAHHE XapaKTECPHCTHK
Mmarepuaia, Tabnuna 3amnojHeHa. [Ipu 3amre pabOThl JaHbl HEMOJHBIE OTBETHl Ha 3aJaHHBIC MPENOjaBaTeiIeM
BOIIPOCHI.

- «HEYJI0BJIETBOPHUTEILHO» CTABUTCS B CIIydae, KOrjia paboTa BHINOJHEHA HE B TIOJIHOM 00bEME U C HAPYIICHUAMH
TpeboBanuii. PaboTa BBIMOIHEHA HEAKKYPATHO U OMKMCAHWE XapaKTEPUCTHK MaTepualia JaHbl He TOYHO, 0OpasHo,
tabunia He 3arnoiHeHa. [Ipu 3amure paboThl HE TAaHO HU OJJHOTO ITPABMIBHOTO OTBETA Ha 3aJaHHbBIC TPETo/IaBaTeIeM
BOITPOCHI.
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IpakTnyeckoe 3ansitue NeS.

O3HaKoOMJIEHHE C IKCILUTYATAIIMOHHO-TEXHHYECKHUMH XapaKTePUCTHKAMH TETUIOW30JISIIMOHHBIX
MaTepHAJIOB.

Ieanb: 3aKpenuTh 3HAHUS 1O BUJAM M CBOWMCTBAM OCHOBHBIX CTPOMTEIBHBIX MATE€pUANIOB, U3ACIUN U
KOHCTPYKUHUI, B TOM YHCJIE IPUMEHSAEMBIX IIPU JIEKTPO3ALINUTE, TEIUIO- U 3BYKOU3OJISALUH, OTHEZALLNTE,
IIPU CO3JaHUU PELIECHUM TSI BIAXKHBIX U MOKPBIX TIOMEIIEHUH, aHTUBAH 1A IbHOM 3aIUThI;

Boinosinus padory, Bel Oynere:
ymembp:
- OIpPENEeNsATh COCTAaB U pacyeT IOKa3aTesIed WCIIOIb30BAHMS TPYAOBBIX U MAaTEPUATIbHO-TEXHUUYECKHUX
pecypcos;
- I0A0UPATh BUJIbI TETUIOU3OJISILIMOHHBIX MaTEPHAJIOB;

MarepuajbHoe o0ecrieueHue:
- METOANYECKOC YKa3aHUE 110 BBIIIOJIHECHUIO Hp&KTH‘lCCKOfI pa6OTLI;
- 00pa31ibl TEIIOU30SIIMOHHBIX MAaTepUasoB;

- CIIPaBOYHHKHU 10 CTPOUTCIIbHBIM MaTCpraiaM U U3ACIIHAM.

3aganue:

N3yunTh 00pa3ipl TEIUIOM30JAIMOHHBIX MarepuaioB, [Io crnpaBOYHHKAM CTPOUTEIBHBIX MAaTEpPHajOB U
U3JIEIUH U3YyUUTh DKCIUTYaTallMOHHO-TEXHUYECKHE XapaKTEPUCTUKH TEIJIOU30JISILIMOHHBIX MAaTEPUAJIOB U
3aHECTH B TAOJIHUILY.

Kpartkne TeopeTnuecKue CBeIeHUN:
Teron30MAIMOHHBIME ~ HA3bIBAIOT ~ MaTepualibl, INPHMEHSIEMbIE B  CTPOMTEILCTBE O KWIBIX H
MIPOMBIIIICHHBIX 31aHUH, TETIJIOBBIX arperaTtoB 1 TPyOOIPOBOAOB C LIEIbI0 YMEHBIICHUS TETUIOBBIX IIOTEPh
B OKPY’KaloIlyro cpeay. Ternnon3onsoHHbIe MaTepHalIbl XapaKTEPU3YIOTCsl TOPUCTHIM CTPOCHUEM H, KaK
CJIEJICTBUE ITOT0, MaJIO cpenHel MIOTHOCThIO (He Oonee 600 Kr/M3) U HU3KON TETJIONPOBOJHOCTHIO —
He 6omee 0,18 Bt/(M*°C).
[TprMeHeHne TEeTIION30IIIMOHHBIX MaTEPUAIOB TIO3BOJISIET YMEHBIIUTh TOJNIIMHY U MAacCy CTE€H M IPYTHUX
OrpaXXJAIOIIMX KOHCTPYKLMH, CHU3UTh PAcXoJl OCHOBHBIX KOHCTPYKTHBHBIX MaTe€pHaliOB, YMEHBIIUTbH
TPAHCIOPTHBIE PACXOJbl U COOTBETCTBEHHO CHU3UTH CTOMMOCTH CTPOUTENHCTBA. Hapsmy ¢ STHUM mpu
COKpAIlleHUH TOTEeph TEIUIOTHl OTAIJIMBAEMBIMU 3JaHUSMHU YMEHBIIAETCS Pacxoja ToIulMBa. MHorue
TETUTON30JISIIMOHHBIE MAaTEPHAIIBI BCIIEICTBUE BEICOKOM TOPHCTOCTH 00J1a1al0T CIOCOOHOCTHIO MOTIIOMIATH
3BYKH, UTO MO3BOJISIET YNOTPEOIATh UX TAKXKE B KAUECTBE aKyCTUYECKUX MaTEpUAIOB.
Tennon3onsanoHHbIE MaTepUaNbl 10 BUAY OCHOBHOTO CBIPBSl TOJPA3JENSAIOTCS HAa OpPraHUYecKue M
HEOpraHu4ecKue.
Oprannyeckre TeTUIOU30JISIIMOHHBIE MaTepHATbl B 3aBUCIMOCTH OT TIPUPOABI HCXOAHOTO CHIPhS MOXKHO
YCIIOBHO pa3JeNIuTh Ha JIBa BUA: MaTepuallbl HA OCHOBE MPUPOAHOI0 OPTaHMYECKOTO ChIpbs (peBeCcHHa,
OTXOJIbl JIepeBo0OpaboTKH, Oymara, Topd U T.J.) U MaTepuanbl Ha OCHOBE CHUHTETUYECKUX CMOJI, TaK
Ha3blBa€Mble TEIJIOW3OJIALMOHHBIE IUIacTMacchl. Heopranumdeckue TEIIOM3OJISAIMOHHBIE MaTepUatbl
W3TOTABJIMBAIOT Ha OCHOBE PA3IMYHBIX BHUIOB MHHEPAJIHHOTO CHIPBS (TOPHBIX MOPOJ, IUIAKOB, CTEKIA,
acOecTta M T.11.).
Tennon3oaInOHHBIE MaTEPUAITBI U3 OPTAaHHYECKOTO CHIPhsi — IUIUTHI IPEBECHO-BOJIOKHUCTHIE, IPEBECHO-
CTpy>KeuHble, pHOPOIUTOBBIE, ApOOTUTOBBIE, TPOOKOBBIE U TOPPUPOBAHHBII KapTOH.
Tennou3oNsanMOHHBIE ~ MaTepHalibl W3 IUIACTMAcC  —  IUTATBI  TIEHOTOJHMCTHUPOJIBHEIE,
NIEHOMOJMBUHUIIXJIOPUIHBIE, TEHONOJIMYPETaHOBbIE, IUIMTKH, JIMCTOBbIE W (DACOHHBIE H3JAEIUS U3
MEHOTIOJINATUIICHA.
Tennon3onsaunoHHbIE MaTepHajbl M3 HEOPTaHWYECKOTO ChIpbS HMMEIOT OOIIMPHYI0 HOMEHKIIATYpY.
MunepanpHasi Bata BISETCS Kak Obl monydaOpukaToM, U3 KOTOPOM H3rOTABIMBAIOT pa3HOOOpa3HbIe
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TETUTON30JISIITUOHHBIC MHHEPAJIOBATHBIC W3JIEIHUS: BOWJIOK, MAaThbl, TOJYXECTKHE M JKECTKUE TIJIUTHI,
CKOPJIYTIBI, CETMEHTHI, IUIUHAPHI U JP.

CrexisiHHAs BaTa — MaTepuall U3 OECIIOPSAI0YHO PACIIOIOKEHHBIX CTEKIISTHHBIX BOJIOKOH, TTOJTYYCHHBIX U3
pacIUIaBIC€HHON CBHIPHEBOW IIMXTHI, COCTOSIIEM W3 KBApLEBOrO MECKA, KaJbLIMHUPOBAHHOW COABI U
cysbdaTa HATPUS WK CTEKOIBHOTO 005,

B 3aBuCHMOCTH OT Ha3Ha4YeHHsI BBIPA0ATHIBAIOT TEKCTWJIBHOE W TEIJIOU3OJSIMOHHOE (IITaIeIbHOR)
CTEKJIOBOJIOKHO. M3 CTEKIIOBOJIOKHA W3TOTABJIMBAIOT MAThI, IUIATHI, IMOJOCH M JPYTHUE W3JCIHUS, B TOM
YHUCJIe TKaHU.

Acbecroconepkaliue Marepuaabl U U3ACINS JTOJDKHBI OBITh MPEACTABICHBI CICAYIOMUMH O0pa3IaMH:
acOectoBast Oymara, UIHYp, TKaHb, TUTUTHI U JIp.

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTLI .

1. W3yunts npemiaraemple 00pasibl TEMION30SIMOHHBIX MATEPHAIIOB,;
2. N3yunTh 3KCIUTyaTallHOHHO-TEXHUYECKHE XapaKTEPHCTHKH TETJION30JIMOHHBIX MaTEPHAIIOB.
3. PesynbraTsl u3ydenus opopMuTh B TabIHUIIE.

Xoa padoThI:
CryneHTbl, 03HaKOMHUBIIMCH C 00pa3laMu, HCHOJB3Yysl Pa3W4YHbIE CIPABOYHHKUA IO CTPOUTEIBHBIM
MaTepuaiaM U U3J1eJIUIM, TOJDKHBI AaTh ONMKMCaHKE BHEIIHETO BUa MaTepurasa, €ro CBOMCTB U TPUMEHEHUS

B KOHCIIEKTE JUIsI Ta0OpATOPHBIX M MPAKTHYECKUX PadoT.

Pe3yanaTH I/ICCJ'IGI[OBaHI/Iﬁ 06pasu0B TCIIOU3O0JIINMOHHBIX MATCPHUATIOB

Ne Haumenosanue Kpatkas XapakrepucTuka OcCHOBHBIE IIpumenenue
/T | TEMJIOW30JSIIMOHHBIX MaTepHaIoB XapaKTepUCTHKA, OCHOBHBIX CBIPBEBBIE MaTepHajoB
(bopMBI 3apHuCcoBaTh CBOMCTB KOMITOHEHTHI U
CIIOCOOBI
TIPOM3BOJICTBA

1 | MunepanbpHas BaTa

N

CrexiisHHAs BaTa

3 | MuHepaioBaTHBIC U3/IEIHS

4 | Matbl npomMBHbIE

5 | MunepasioBaTHblE  TUIUTHI,
MUIMH]IPHI U TTOTYUIHHIPHI

6 W3pgenus W3 CTEKISHHOIO
BOJIOKHA

7 | Ilenocrekio

(e}

Slyencreiii 0eTOH

9 Z[I/IaTOMI/ITOBHe U3 OCIINSA

10 | U3BecTKOBOKpEMHE3EMHCThIE
W3IETIHS

11 | BenyueHHBIH nepIuT

12 | BcnyueHHBIH BEpPMUKYJIUT

13 | HonmucTupoabHBII
MIEHOIIACT BCIIEHEHHBIN

14 | [NonucTUpOIBHBII
HIEHOTIIACT
HKCTPYIMPOBAHHBIN
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15 | BcrieHeHHBINA TOIUATHIIEH

16 | [Monuctuponberon

17 | dpeBecHO-BOJIOKHHUCTHIC
IIJINTBI

18 | ®ubpoaut

19 | DkoBara (1IeJUTI0JI03HAS BaTA)

20 | TopdsHbIe ITUTHI

dopma npeacTaBIeHus pe3yabrara:
PesynbTaThl 3aHeCTH B Ta0NHINy. 3allIUTUTh BHITIOJTHCHHYIO PaboTy.

Kpurepum ouenku:

- «OTJIMYHO» CTaBUTCS B clydae, Korjaa padoTa BEIIOIHEHA B TOJTHOM 00BbEMe ¢ cobmoaeHneM TpedoBanuii. Pabota
BBHIMOJIHEHA AKKypaTHO, TaOnuma 3amojHeHa. [lpm 3ammre paboThHl AaHBl TOJNHBIE OTBETHl Ha 3aJaHHBIC
MIperoaaBaTeIeM BOMPOCHL.

- «XOPOII0» CTAaBUTCA B CIydae, KOrna padoTa BEITIOJHEHA B ITOJIHOM 00bEME, HO C HE3HAUYHUTENBHBIM HapyIIIeHHEM
TpeboBanwmii. PaboTa BEIMOIHEHA aKKypPaTHO, HO UMEIOTCS] HE3HAYUTEIbHBIE HEIOCTATKA B OIMCAHHE XapaKTEPUCTHK
MaTepuana, Tabnuua 3amonHeHa. [Ipu 3ammre paboThl JaHbl TMOJHBIE OTBETHl Ha 3aJaHHBIC NpEMoAaBaTelieM
BOTIPOCHI.

- «Y/I0BJICTBOPUTEJIbLHO» CTABUTCS B clly4ae, Korna paboTa BBIIOJHEHA HE B MOJTHOM 00BEME U ¢ HE3HAYUTEIbHBIM
HapyleHneM TpeOoBaHW. PaboTa BBIIONHEHAa aKKypaTHO, HO WMEIOTCS HETONIHOE OIMCAaHHWE XapaKTEPHCTHK
MaTtepuaina, Tabmuma 3amonHeHa. [Ipu 3ammre paboTHl JaHBI HEMOJHBIE OTBETHI HA 3aJaHHBIE MPENOJaBaTEIIEM
BOTIPOCHI.

- KHEY/M0BJIETBOPUTEJILHO» CTABUTCS B CiIydae, Korja paboTa BBHITIOJIHEHA HE B MIOJTHOM 00bEME M C HAPYIICHUSIMU
TpeOoBaHuil. PaboTa BhIMOMHEHA He aKKYPAaTHO M OMUCAHUE XapaKTEPUCTUK MaTepHraia JAaHbl He TOUYHO, 0Opa3Ho,
Tabnuia He 3anonHeHa. [Ipu 3amuTe paboTHI He TaHO HU OHOTO MTPABIIIFHOTO OTBETA Ha 33/IaHHBIE TIPETIoAaBaTeIeM
BOTIPOCHI.

IIpakTyeckoe 3ansaTue Ne6.

O3HakomJieHHE CO CTPOMTECJIbHBIMUA CMECAMU U JUCTOBBIMUA MaTE€pHATIAMH HA OCHOBE TMIICOBBIX
BSIZKYyIIUX.

IIenb: BUIBI U CBOMCTBA OCHOBHBIX CTPOUTCIIBHBIX MATCPUATIOB, I/ISJICJ'II/Iﬁ u KOHCTPYKHHﬁ, B TOM 4YHCJIC
MPUMCEHACMBIX ITPU SJICKTPO3AIINUTE, TCIJIO- U 3BYKOHU3O0JIAIMHU, OTHE3AUTE, ITPU CO3AaHUN peHIeHI/Iﬁ JJIA
BJIQ)KHBIX 1 MOKPBIX HOMGHIGHI/II\/'I, aHTHBaHI[aHBHOﬁ 3alllUThI,

Boinosinus padory, Bel Oyaere:
ymembo:
- ONPENEeNsATh COCTaB M pacydeT IMOKa3aTeNed MCIOIb30BAHUS TPYAOBBIX U MaTEepPUATbHO-TEXHUUECKHUX
pecypcoB;

- MoAOUpaTh BUABI CTPOUTEIHHBIX CMECEH U JINCTOBBIX MATEPHAIIOB HA OCHOBE THUTICOBBIX BSIKYIITHX
JUTSI CTPOUTENBHBIX PalboT.

MarepunanbHoe obecrieyeHue:

- METOANYECKOC YKa3aHUE 110 BBIIIOJIHCHUIO HpaKTI/I‘{GCKOﬁ pa6OTLI ;
- 0613331_[1)1 CTPOUTECIIBHBIX CMeCel B TUCTOBBIX MaTCprajIOoB HaA OCHOBC I'MIICOBBIX BAXKYIIINX;
- CIIpaBOYHHKHU MO CTPOUTCIIbHBIM MAaTCpUalaM U U3JICIIHAM,

3aganue:
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N3yunth 00pa3iibl CTPOUTENIBHBIE CMECH M JIMCTOBbIE MaTepHalibl Ha OCHOBE TMICOBBIX BXKymUX. 1o
CIPaBOYHHUKAM  CTPOUTEIBHBIX MATEPUAIOB M H3ACIUA HU3YYUTh  HKCIUTYyaTallMOHHO-TEXHUYECKUE
XapaKTePUCTUKU TETJIOM30JISIUOHHBIX MAaTEPUAJIOB U 3aHECTU B TaOIHILY.

KpaTtkue TeopeTHuecKkue CBeIeHHs:

['unic — ObIcTpoTBepAcIoNIee U OBICTPOCXBATHIBAIOILIEECS BO3AYIIHOE BsKyllee. | MIICOBBIE BSIKYyIIHE
BEILIECTBA MOJAPA3CISIIOTCS Ha CTPOUTEIbHBIN U BEICOKOIIPOYHBINA TUIIC M aHTHJIPUTOBOE BSIXKYIIIEE.
['urcoBbie BSOHKYIIME BEIIECTBA U3TOTOBIISAIOT U3 MPUPOJHOTO THIICOBOTO KaMHSI, IPEICTABIISIONIETO CO00M
B ocHOBHOM JBYBoAHbIN runc CaS04*2H20, anrmppura CaS04 M HEKOTOPBIX OTXOJ0B XHUMHYECKOMH
MIPOMBIIIJIEHHOCTH, COACPKAIIUX MPEUMYIIECTBEHHO JBYBOIHBIN U O€3BO/IHBIN Cylb(aT Kalblus.

B npupoaHoM rurice 00bIYHO MPUCYTCTBYIOT MPUMECH TIIMHBI, IECKA, U3BECTHAKA U HEKOTOPBIX JIPYTUX
BeniecTB. [1OBBIIIIEHHOE KOJIMYECTBO IMPUMECEH CHUKAET KayecTBO CTPOMTENbHOro rumca. OcoOeHHO
HEJOMyCTHMO COJICp)KaHHUE TMPUMECE B CBIPhE JJIsi MPOU3BOJCTBA (DOPMOBOYHOTO, TEXHHUYECKOTO H
MEIHUIIMHCKOTO THUIICA.

CTpOMTEeJIbHBIM I'MIIC IIOJIYUAKT TEePMHUUECKOM 06pab0oTKOM NIPHUPOLHOI'O 'MIICA B
pe3yabTaTe ciaepyromen peakmuu: CaS04*2H20 — CaS04*0,5H20 + 1,5H20. Bra
peaklus NIpOTeKaeT CPaBHUTEJBHO 6BICTPO IIPpU TeMmuepaType 140...190°C.
Mapku runcosbsix BspKymux (I'B) paznuyaroT B 3aBUCHMOCTH OT Ipejesa NpoyHocTH Ha cxaTthe (Rex)
MTOJIOBHHOK CTaHIAPTHBIX Oanouek pazmepoM 40x40x160 MM B Bo3pacTe 2 4yaca IOCJIe UX UCIIBITAHUS HA
n3ru6 (Rusr). [IpoyHOCTH THIICOBOM OTIMBKH B BO3JIYIIHOCYXOM COCTOSIHUH YBEITHYHUBACTCS MPHUMEPHO
BJIBOE.

Mapka runcoBbIX BSKYIIMX B 3aBUCUMOCTH 0T Ru3r u Rex

Mapka Rusr Rex Mapka Rusr Rex
-2 1,2 2 r-10 4,5 10
-3 1.8 3 I-13 9.5 13
I-4 2 4 I-16 6 16
-5 2.5 5 I-19 6,5 19
I-6 3 6 r-11 7 22
-7 3.5 7 I-25 8 25

XapaKTepI/ICTI/IKa THIICOBBIX BSKYHIMX 110 CPOKaAM CXBaTbIBAHUSA

BunI'B Nnanexc Cpoxku cXBaThIBaHUSI, MUH
bricTpoTBepaetoniye A 2...15
HopmanbHOTBEpaetoue b 6...30
MeyieHHOTBEpACIOIIHE B He menee 30

B 3aBucuMOCTH OT cTeneHu nomoda paznuuarot I'B rpy6oro nomosna mpu MakCUMajabHOM OCTAaTKE HA CUTE
¢ cetkoit Ne02 — 23%, cpeanero nomona — a0 14% u Tonkoro nomona — 10 2%. V3roroButens T0JKEH
OTIpe/IeTIsATh yIEIbHYI0 MOBEpXHOCTh I'B ToHKOro momosa He MeHee 1 pa3a B Mecsll U cooOIIaTh €€
OTPeOUTEIIO.

l'uncoBbie Bskyue (I'B), mpuMeHseMble A1 MU3TOTOBIEHUS CTPOUTENBHBIX WU3/ETUI U IPOU3BOACTBA
CTPOUTENBHBIX Pa0OT, JOJKHBI OBITH MapKu He HIbke ['-5 1 nmpu mpocenBaHUM yepe3 CUTo ¢ ceTKoi Ne(02
UMETh OCTAaTOK He Oosee 12%.

JI71s1 U3rOTOBIIEHUS TUIICOBBIX CTPOUTENBHBIX U3AeIui pekoMeHayrores I'B mapok I'-5...I'-7 Bcex cpokos
CXBaTbIBAHUS M Pa3HOM CTENEHH MTOMOJIA; JIJIsl TOHKOCTEHHBIX U3/IEIUNA U IEKOPATUBHBIX JeTallel — TeX ke
Mapok, Kpome MeuieHHoTBeperomux I'B rpyboro momona; uist mpou3BOACTBA IUTYKaTypHBIX padoT,
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3aJI€JIKA IBOB U CHEUaIbHbIX Heneil — [-2...'-25 HopmanbHOro U MEIJIEHHOTO TBEPACHUS, CPEHETO U
TOHKOTO ITOMOJIA.

CtpoutenbHbIN THUIIC MOJY4al0T HArpeBaHUEM MPUPOIHOrO THIICAa IPU HOPMaJIbHOM JaBieHHH. B 3THx
yCcIoBUsiX oOpasyercs Pmoamdukanus nomyBogHoro rumnca (B-CaS04*0,5H20), obGmangarommas
MOBBILIEHHONW BOJONOTPeOHOCTHIO Mpu 3aTBOpeHuH BoJbI (60...80%). Ilo 3Toi mpuumHe 3aTBepaeBIIMIA
TUTICOBBIN KAMEHb HMEET BBICOKYIO MTOPUCTOCTh U HU3KYIO TPOYHOCTb.

[Ipu HarpeBaHHMM XK€ JBYBOJHOTO THUIICA TOJ JABJICHHEM IIOJIy4alOT IIOJYBOAHBII THUIC B BHJE
amomudpukamuu (a-CaS04*0,5H20), koropast obpa3yercss B popMe KOPOTKUX IJIOTHBIX KPUCTAIIOB C
HECKOJIbKO OOJIbIIEH MUIOTHOCTHIO U MMEET 3HAUYUTEIBHO MEHBIIYI0 BOJONOTPEOHOCTh MPHU 3aTBOPEHUU
(40...45% BomBI), 9TO TIO3BOJISET MOTYYUTH 3aTBEPICBIIHI TUTICOBBIN KAMEHB C OOJBIIIMMH MJIOTHOCTHIO U
MIPOYHOCTHIO.

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. O3HaKOMHUTBCS ¢ 00pa3aMu CTPOUTEIBHBIX CMECEH 1 JINCTOBBIX MAaTEPUAJIOB HA OCHOBE TUTICOBBIX
BSDKYIIUX

2. 3yunth OCHOBHBIE 00pa3Ilbl CTPOUTEIBHBIX CMECE M JUCTOBBIX MAaTEpHAIOB Ha OCHOBE T'HIICOBBIX
BSDKYILUX.

3. Pesynbrarel u3yueHust opOPMHTH B TaOIHIIE

Xoa padoThI:

CryneHTbl, 03HaKOMUBILIKCH € 00pa3LiaMy, UCIOIb3Ys Pa3JIMUyHble HHPOPMALIMOHHO HAIJIAIHbIE T0COOUS,
JOJDKHBI aTh ONMCaHKUE BHEIIHETO BHJIA MaTepHaia, ero CBOMCTB U nmpuMenenusi. OGopMuTs pe3ynprar
B KOHCIIEKTE JUIsl 1a00paTOPHBIX U MPAKTUUYECKUX PaboT.

Bun Bsxymux | O06nacTh NpUMCHEHUS

OOGKUTOBBIC HeBOHOCTOﬁKHe (BO3I[yH.IHBIe) TUIICOBBIC BSKYIIMC BCIICCTBA

['uncoBoe BsKyIIee MapoK (CTPOUTENbHBIHN THIIC)

I'mncoBoe Bspxymee Mapok ((pOpMOBOYHBIH, MEIMUIIMHCKHH,
TEXHHUYECKHH, BRICOKOTIPOYHBIH THIICHI)

Cymneprurc

AHTUIPUTOBBIN IIEMEHT (aHTHIPUTOBOE BSXKYIIIEE)

3CTpI/IX-FI/IHC WA BEICOKOOOKUTOBBIH THIIC

CrneunanbHble  aHTHAPUTOBBIE  OOXKMIOBBIE  BSDKYILHUE
(OTAETOYHBIN AaHTUAPUTOBBINA IIEMEHT)

Be300KUTrOBBIE THIICOBBIC BSIXKYIIINE

AHTHIPUTOBEIA EMEHT (aHTHPUTOBOE BKYIICE)

['urcoBsIi IEMEHT

CMelllaHHbIe TUIICOBEIE BsXKYHINE BEIICCTBA

a) BOJIOCTONKHE

FI/IHCOL[CMGHTHO- MyHuoJaHOBBIC u
TUTICOLNCMCHTHOIIJIAKOMYIITOJIAHOBBIC BSXKYIIHUC

KOMHOSI/IHHOHHLIG TUTICOBBIC BSKYIINE

Kommno3unmonnnie AHT'UIPUTOBLIC BSDKYIIIHC

I'nrcoun3BecTKOBO- IIIAKOBBIE BAXKYHINC

0) HEBOJIOCTOWKHE

I'mncon3BecTKOBEIS BsOKYIINEC

['nrconniakoBkie

Onpenenenue HOPMAJIBHOM IyCTOTBI THIICOBOIO TeCTA.

CranzmapTHas HOpMaJIbHas I'yCTOTa XAapaKTEPHU3YeTCs IHAMETPOM pacCIUIbIBa THIICOBOTO TECTa,
BBITEKAIOUIETO W3 IWIMHApa Opu ero noxuatuu. [uamerp pacmabsiBa 180+5 MM COOTBETCTBYET
CTaHJIapTHOM HOpMaJIbHOW rycToTe. JlJis ompenesaeH s TyCTOThl TMIICOBOTO TeCTa MPUMEHSIOT MpUOop,
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COCTOSIIUMIA M3 KBAAPATHOTO JUCTOBOIO CTEKJIA CO CTOpOHOU 240 MM M UMIMHIpA U3 HEPKABEIOIIETO
MeTaJljia C OJIMPOBAaHHON BHYTpPEHHEHN noBepXHOCThIO BeicoTor 100+0,1 MM, auamerpom 50 MM .
Merannuueckuii JUCK, Ha KOTOPbIE HAHECEHBI Psii KOHLIEHTPUYECKUX OKpYykHOCTEN quameTrpoM 150...200
MM uepe3 kaxaple 10 Mmm u okpyxHocty quamerpom 170...190 mm — uepe3 5 mm. Ilepen ucnbitanueM c
BHYTPEHHEH MOBEPXHOCTH UWIMHIApPAa U C IJIACTUHKH HEOOXOJHMMO YAAIUTh THUIIC, OCTaBIIMWCA OT
IIPEBIAYIIET0 UCIBITAHMS, 3aTEM LMIUHAP MpoTepeTh. L{ManHap CTaBAT B LIEHTpE KOHLEHTPUYECKUX
OKpY’KHOCTEH. McnpiTanne MpONU3BOIUTCSA B CAEAYIOIIEM MOPSAIKE.

B uyncTyro ¥ cyXylo 4HalKy HaJIMBarOT OIPEJIEICHHOE KOJMYECTBO BOJbI, KOTOPOE PACCUUTHIBAETCS,
WCXOJIS U3 33JIaHHOT0 BooTUIIcoBOro cooTHomenus (B/I") u komuuectsa rurica 300 r. HaBecky BsbKyIero
300 r MaJeHbKMMH MOPUMSIMM BCHINAIOT, B BOAy B TeueHue 2..5 c¢. CMech pasMelMBaIOT py4HOH
Mewmankoi B TedeHue 30 C, OTCUET BPEMEHM HAUMHAKOT OT Hayala BChIIAHUS BSDKYLIETO B BOJY.
[lepemelniaHHOE TMIICOBOE TECTO MEPEKIAABIBAIOT B LIMJIMHAP, IOCTABJIECHHBIH Ha METAJUNIMYECKUI IHCK,
HOXOM CpPaBHMBAIOT ITOBEPXHOCTh TMIICOBOTO TECTa C KpasMH LMJIMHIpA. DTy ONEpanuio MPOU3BOIAT B
TedeHue 15 ¢, mocie yero MUIMHAp ObICTPO MOJHUMAIOT BEPTUKAIBHO Ha BHICOTY 15...20 cM U OTBOZAT B
ctopoHy. Tecto pacmibiBaeTcs B KOHYCOOOpasHyIO JIENEMIKY, BeJIMYMHA KOTOPOW 3aBUCUT OT
KOHCUCTEHIIMU TECTA.

Juametp paciiibiBa 3aMepsIOT JIMHEWKON B IBYX NEPIIEHIUKYJIIPHBIX HAIIPABIEHUSAX C MOTPEIIHOCTHIO HE
Oomee 5 MM M BBIYHCISIIOT cpelnHee apu(MeThdeckoe 3HaueHue. B mporecce paboThl HEOOXOAMMO
MOJIyYUTh TMIICOBOE TECTO CTAHAAPTHON HOPMAJIbLHOM I'YCTOTHI € paciuibiBoM 180+5 mm.

OnpeneseHue CPOKOB CXBAThIBAHUSI THIICOBOIO TECTA

Jns ompeneneHus CpOKOB CXBaThIBaHHS TUIICOBOIO TECTa HCHONB3YIOT mHpubop Buka, ycTpoicTBO
KOTOporo mnpuseneHo. [Ipubop cOCTOMT M3 MOJABUKHOIO METAITIMYECKOIO CTEPXKHS C yKa3aTeJIbHOU
CTpeJIKOU 4 OKOJIO HIKaJbl 5 ¢ ACIICHUSIMHU, KOTOpasi IOMEIEHA Ha KPOHIITENHHE. B HI>KHEN yacTu cTepxKHs
3aKperuieHa craibHas urna 7 tuamerpom 1,1+0,02 mm 1 gimunHO# 50 MM. Macca moABHKHOM yacTu mpudopa
300+2 r. Ha ocHOBanue mpubopa rnmomMenieHa MetTauimueckas rmactuaka pazmepom 100x100 mm.

Havano cxBaThiBaHMsI XapaKTEpU3yeTCsl IPOMEXKYTKOM BPEMEHH, MPOLIEAIIMM OT Hauyaja 3aTBOPEHUS
TUIICOBOTO BSDKYIIIETO BOJIOH IO TOTO MOMEHTA, KOrja uria npudopa Buka nepBrlil pa3 He T0XOAUT JI0 JHA.
KoHiiom cxBaThiBaHMsI Ha3bIBAETCS MPOMEXYTOK BPEMEHHM OT Haudaja 3aTBOPEHHUS O MOMEHTa, KOIja
cBOOO/IHO OIYyIIEHHAs UTJa Mpubopa MorpykaeTcs B TUIICOBOE TECTO Ha ITyOuHy He Oomnee 1 Mm.

Bpems Hauana ¥ KOHIIA CXBaThIBaHMsI BbIpa)KaeTcsi yuciaoM MUHYT. llepen ucnbiTaHreM HEoOX0aUMO
IIPOBEPUTH CBOOOJHOE OINYCKAaHUE CTEp)KHA M HyJeBoe Ioka3aHue mnpubopa. Ilopsnok mnpoBeneHus
ucnelTaHui cnenyromuid. Kaxaast Opuraga roToBUT THIICOBOE TECTO, UCXO1s U3 33aHHOT0 3HadeHus B/’
u konmyectBa rumnca - 200 r. Boay BbUIMBAIOT B METAUIMYECKYIO WK (happOopoByIO HaIIKy, 3aChINAIOT
BsDKyIllee B TeueHue 2...5 ¢ u 30 ¢ nepeMenmnBaror.

I'uricoBoe TecTo BBUIMBAIOT B KOJIBLIO MpHOOpa, CMa3aHHOE MAIIMHHBIM MAaciioM, M30BITOK Cpe3aroT
HOoxoM. [IpenBapuTenbHBIM BCeTpsixuBaHueM (5...6 pa3) U3 TecTa yaainstoT Bo3ayX. Komblio ¢ miacTHHKON
MOMENIAIOT MO UITy MpUOOpa, Uy MPUBOAAT B CONPHUKOCHOBEHHE C MOBEPXHOCTHIO TECTa B LIEHTpE
KOJIbIa W 3aKPEIuIioT BUHTOM. [lorpykeHue uribel B TECTO MPOU3BOAUTCS uepe3 Kaxiable 30 ¢ Takum
o0pa3om, 4TOOBI MIJIa KaXJbli pa3 morpyxaigach B HOBoM Mmecte. [locime Kakaoro morpykeHus Uriy
THIATEJILHO BBITUPAIOT.

B nporecce onbita HEOOXOUMO OTMETHUTD JBa MOJIOKEHHUSL:

1 - urna He KacaeTcs J1Ha - HAYaJIO CXBAThIBAHUS;

2 - UTJIa IOTpy’KaeTcst B TecTo He Ooyiee 1 MM — KOHEI] CXBaThIBaHUA.

Pe3ynbTaThl OnbITa 3aNKMCHIBAIOT B CleqyomIen hopme:

* KOJIMYECTBO THUIICA B T;

* KOJIMYECTBO BOJBI B %0;

* Ha4aJ0 CXBATHIBAHMUS;

* KOHEIl CXBaThbIBaHUS.
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HanmenoBanue 11 [Tno Ton | Bomormo Cpok Cra Bomoc Mexan | Hedopm Ornec
BE€ | THOC KOC TpeOHO u peH TOMKO HWYECKA | aTUBHOC TOMKO
T Th Th CTb cxBaT | ue CTb s Tb. CTb.
oM BIBaH MIPOYH
ona usi o 0CTh
3aTBep
JIeBILIE
ro
THIICO
BOTO
BSDKY
IIEro

DOpMOBOUHBIH I'HIIC

T'oToBas cyxas cmech

IITykaTypHBIH TUIIC

CrtpoutenbHbIi THIIC

THUIICOKAPTOHHBIX JINCTOB

BricokonpouHsle
00JIMIIOBOYHEIE
TUIICOBLIE TUIUTHI

IInuTe THUIICOBBIC
JACKOPAaTHBHBIC

I'uncoBele akycTHueckue
nep(opUpoOBaHHbIE
IUIUTKA

ITeHOTHITCOBOIOKHUCTRII
YTEIIUTENb

Oo0neryeHHnlie
[IEHOTUIICOBBIE IUIUTHI U
OJI0KH

[IInaxIeBOYHBIN TUATIC

Cymneprurc

(I)opMa NpeacraBjJaCHus pe3yjabTara:
Pe3yanaTH 3aHCCTHU B Ta6J'II/II_Iy. 38.IJ_II/ITI/ITL BBITIOJIHCHHYHO pa60Ty.

Kpurtepun onenkn:

- KOTJIHYHO» CTAaBUTCA B CIIyHdac, KOrjga pa60Ta BBIIIOJIHEHA B ITIOJIHOM 00BEME C CO6J'IIO,Z[€HI/IGM TpeGOBaHI/Iﬁ. Pab6ota
BBITIOJIHEHA AKKYpaTHO, Ta6n1/1ua 3aI10JIHCHA. HpI/I 3alIuTe pa60TLI JaHbl IIOJHBIC OTBCTBI Ha 3aJaHHBIC
npenogaBaTejicM BOIIPOCHI.

- «X0po1I0» CTaBUTCA B ClIydac, Koraa pa60Ta BBITIOJIHCHA B ITOJTHOM O6’béMe, HO C HC3HAYUTCIIbHBIM HAPYIICHUEM
Tpe60BaHPII>'I. PabGoTa BeimonHeHa AKKYypaTHO, HO UMCIOTCA HE3HAYUTCIIbHBIC HEAOCTATKU B OITMCAHUEC XapaKTEPUCTUK
marepuala, Ta6m/1ua 3all0oJIHCHA. HpI/I 3alIuTe pa6OTI)I JaHbl TIOJIHBIC OTBCTHI Ha 3aJaHHBIC NPCIIOoAaBaTCIEM
BOIIPOCHIL.

- «YAOBJICTBOPHUTEJIbHO> CTABUTCA B CJIyHdac, KOraa pa60Ta BBIIIOJIHEHA HE B ITOJHOM 00BEME U C HE3HAYUTEIbHBIM
HapylieHueM TpeOoBaHui. PaboTa BbINOJHEHA aKKypaTHO, HO HMMEIOTCS HETOJIHOE OIMCAHHE XapaKTEPHCTHK
marepuala, Ta6m/1ua 3all0JIHCHA. HpI/I 3aluTe pa6OTBI JaHbl HEIIOJHBIC OTBETHI Ha 3aJJaHHBLIC ITPEIIOJaBaTCIIEM
BOIIPOCHI.

- KHEYAOBJIETBOPUTEJBbHO)» CTABUTCA B CJIydac, KOrja pa60Ta BBITIOJIHEHA HE B IIOJIHOM 00BhEME U C HapylmCeHUAMU
Tpe60BaHI/If/’I. Pabora BeINOIHEHA HE AKKYPAaTHO U OIIMCAHUC XAPAKTCPHUCTUK MAaTCpHUaia JaHbl HEC TOYHO, 06pa3H0,
Ta6n1/1ua HEC 3a110JIHCHA. HpI/I 3aluTe pa6OTI>I HC 1IaHO HU OAHOT'O MPaBUJIBHOI'O OTBETA HA 3a/IaHHBIC IPCTIOAaBaATCIIEM
BOIIPOCHI.

IIpakTH4eckoe 3anaTHE N7

O3HakoMJIeHHE €O CTPYKTYPOii M NOPOKAMH APEBECHUHBI.
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eanb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTENIBHBIX MATEPUAJIOB, U3ACIUA U KOHCTPYKIUI, B TOM YHCIIE
MIPUMEHSAEMBIX TIPH JIEKTPO3AIIUTE, TEIUIO- U 3ByKOU30JISALUHU, OTHE3AIINTE, IIPU CO3JaHUU PEIICHUN 115
BJIXKHBIX U MOKPBIX MTOMEIICHUH, aHTUBAHJAIbHOU 3aIUThI;

Boinosinus padory, Bl Oyaere:

ymemp:

- OMpeAeNATh COCTaB U PAaCyeT IMOKazaTesei MCIOJIb30BAHUS TPYAOBBIX U MaTE€pPHAbHO-TEXHUYECKUX
pecypcos;

- 10AOUPAaTh BUJIbI JPEBECUHBI JIJIsl CTPOUTEIBHBIX padoT.

MarepuajbHoe o0ecrieueHue:

- METOAUYCCKOC YKa3aHHC 110 BBIIIOJIHCHUIO HpaKTI/I'{CCKOP'I pa6OTLI ;
- 00pa3Lbl pa3TUYHbBIX TOPOJ JPEBECHUHBI;

- CIIPaBOYHHKHU 1O CTPOUTCIIbHBIM MAaTCpUalaM U U3JCIIHAM,

3aganue:
N3yunth 00pasubl pa3uyHbIX MOPOJ JApeBecHHbl. [lo crnpaBoYHMKAM CTPOMTENBHBIX MaTEpUaioB U
W3JIeTNH U3YYUTh CTPYKTYpPY U MOPOKOB JAPEBECHUHBI U 3aHECTU B TAOJHILY.

KpaTlme TEOPETHYCCKHUE CBCACHUSA .

JpeBecuHa SBISIETCS PACHPOCTPAHEHHBIM CTPOUTENBHBIM MaTepHajoOM, I[PUMEHEHHE KOTOPOro
OCYILLECTBIISUIOCH €Ille B IIIyOOKOH ApeBHOCTH. JIecHble Marepuanbl MOJY4YarOT INPEUMYLIECTBEHHO U3
JPEBECHHBI ITyTEM €€ COOTBETCTBYIOIIEH 00paboTKu. [IpeBeciiHa — 0CBOOOXKIEHHbBIE OT KOPbI JPEBECHBIE
TKaHU CTBOJIA J€PCBA — ABJIACTCA BAXKHBIM CTPOUTCIIBHBIM MAaTCPUAJIOM, IIMPOKOC NPUMCHCHHUE KOTOPOIr'o
MOKHO OOBSCHHUTH pPSJAOM €ro IOJIOKUTEIbHBIX CBOWCTB: BBICOKOM INPOYHOCTHIO MpU HEOOJIBIION
IUIOTHOCTH, MaJIOH TEIIONPOBOJAHOCTBIO, JIEFTKOCThI0 MEXaHUUECKOW 00PaOOTKH.

Hapsiny ¢ sTum Mmarepuansl U3 APEBECHHbI MMEIOT U CYIIECTBEHHbIE HEAOCTaTKU: HEOJHOPOJHOCTh
CTPpOCHUSA, HCPABHO3HAYHOCTL psaa CBOMCTB B Pa3JIMUHBIX HAIIPaBJICHUAX, CIIOCOOHOCTD YChIXaThb,
pa30yxarb, KOPOOUTHCSI U PACTPECKUBATHCS, BBICOKYIO T'MIPOCKONUYHOCTb, JIETKYIO 3arHUBAaeMOCTb U
BO3rOPAaEeMOCTb, a TAKKE HAINYHE PAa3HOOOPA3HBIX MOPOKOB.

JlpeBecuHa SABIISIETCS SKOJIOTMYECKH YMCTBIM MaTE€pHajoM, OHa KaK CTPOMTEIbHBIN MaTepuan Oe3BpenHa
11 4enoBeKa. YesloBek MoaydaeT APeBECUHY Kak MaTepHuai B TOTOBOM BUJE, HE HCIIOJIb3Ys SHEPTUIO IS
€€ IPOU3BOJICTBA, T.€. B 9TOM CIIy4ae UCKJII0YAeTCs 3arpsA3HEHNE OKPYIKAIOLIEH Cpellbl IPOMBIIUIEHHBIMU
BBIOpOCaMHU.

JlpeBecrHa B HacTOsIIEE BPEMSI LIMPOKO UCIIOJIB3YETCS ISl IPOU3BOJICTBA CTOJISPHBIX U3JENINNA: JIBEPHBIX
1 OKOHHBIX KOPOOOK, IEPEIIETOB, IBEPHOIO 3aII0JHEHUS, TApPKETa, BCTPOCHHON MeOeNn U Ap.A TakxKe JUIs
IIPOU3BOJICTBA HOBBIX YKOHOMUYHBIX MHAYCTPUAJIBHBIX MaTEPUAIIOB U U3JIEIUH U3 JPEBECHO-BOJIOKHUCTBIX
" JPCBCCHO-CTPYKCUYHBIX IINIUT, APCBCCHBIX ITJIACTUKOB, PI3I[€J'IHI>1 W3 KJICeHOH JAPEBCCUHBI U OP.

Kpome Toro, npeBecuHa WIMPOKO HCIHOJB3YETCS M PA3JIMYHBIX KOHCTPYKLIMH B MaJO3Ta)KHOM
KWJIUITHOM CTPOUTENIBCTBE.

IHopsiiok BeINOJIHEHHS PA0OTHI

1. O3HaKOMHUTBCS C OCHOBHBIMU BUJIAMH JIPEBECUHBI.
2. I3y4nTh CTPYKTYpy ¥ HOPOKOB JPEBECUHBI.

3. Pe3ynbTathl u3yueHus: oopMUTH B TaOJIHIIE.

Xon padoTsI:
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CtyaeHTbl, 03HaKOMUBIIHNCH ¢ 00pa3liaMu, UCIOIb3Ysl pa3IudHble HHPOPMAIIMOHHO HATJISIIHbIE TOCO0us,
JIOJDKHBI aTh ONMCaHKMe BHEIIHETO BHUJIa MaTepUaa, ero CBOMCTB U npuMeHeHus. OhopMuTh pe3ynbTar

B KOHCTIEKTE JJI TAOOPATOPHBIX M MPAKTHIYECKUX PadOT.

MaxkpocTpyKTypa IpeBeCHHbI. 3apUCYyHTe Cpe3bl IPEBECUHBI COCHBI B TPEX OCHOBHBIX HAIIPABJICHUSX.

Hanpasnenus

Pucynox

[Tonepeunsbrit

PanuanpHbIi

TaHreHnuanILHBIN

MuxkpocTpykTypa apeBecunbl. 1oap3ysack yueOHUKOM, TUIaKaTaMH, CPEe3aMu TIOPOI, MUKPOCKOTIOM,
OIUILUTE OCOOEHHOCTH MUKPOCTPYKTYPHBI APEBECHUHBI (ITPU HEOOXOIMMOCTH 3apUCyiTe (hparMeHThI

MUKPOCTPYKTYpBI).
[Topoku npeBecHHbI

Ne Ha3Banue nopoka Pucynok Onucanue Kax Bausier Ha OcHoBHbIE
MMPOUCXOKIACHUSA Martepual u MOopOabI
n3aeiue JAPCBECUHDBI
MMPUMEHACMBIC B
CTPOUTCIILCTBE
1 Cyuku
2 Tpeunsl
3 [Topoku  ¢opmbl
CTBOJIA
4 ITopoku crpoenus
JIPEBECUHBI
5 [TokopoOneHHOCTH
6 XUMHYECKHE
OKpacKH
7 I'pubHbIe
MTOPAKECHUSI
8 buonornueckue
MTOBPEXKICHUS
9 WNHoponubie
BKJTIOUCHHS
10 Mexanundeckue
MTOBPEXKICHUS
11 [Topoku
00paboTKu
OCHOBHBIE TOPOBI JPEBECUHBI IPUMEHSIEMBIE B CTPOUTEIHCTBE
Ne Haspanue CaoiicTBa [Ipumenenue

®opma npeacTraBieHus pe3yabTara:
Pe3ynbraThl 3aHecTH B TaONHUIy. 3alIUTUTh BHIIOJHEHHYIO paboTy.

Kpurepun onenkn:
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- «OTJHYHO» CTaBUTCS B cly4ae, Korja paboTa BEIOIHEHA B TOJTHOM 00BEMeE ¢ cOOIoIcHneM TpeboBaHmid. PaGoTa
BBITIOJTHEHA aKKypaTHO, Tabnwma 3amonHeHa. llpuw 3ammure paboThl MaHBl TONHBIE OTBETHl Ha 3a/IaHHBIC
MPENOoIaBaTeIeM BOIPOCHL.

- «XOPOII0» CTaBUTCA B CIIydae, Korjga paboTa BHIIIOJHEHA B TIOJTHOM 00BbEME, HO C HE3HAUNTENFHBIM HapyIIEHHEM
TpeboBaHmil. PaboTa BEIMOTHEHA aKKypaTHO, HO IMEIOTCSI HE3HAYUTEIHHBIE HETOCTATKHA B ONMCAHIE XapaKTEPUCTHK
Mateprana, Tabmuma 3amomHeHa. [Ipm 3ammre pabOTHI JaHBI TOJHBIE OTBETHI HAa 33/IaHHBIE IPETOIaBaTEIeM
BOTIPOCHL.

- Y/I0BJICTBOPUTEJbLHO» CTABUTCA B Clly4ae, Korza paboTa BBIIIOJIHEHA HE B MTOJTHOM 00BEME U ¢ HE3HAYUTEIbHBIM
HapylieHueM TpeOoBaHui. PaboTa BBINIOMHEHAa aKKypaTHO, HO WMEIOTCS HEMOJIHOEC OIUCAHHME XapaKTEPUCTUK
Matepuaia, Tabnuia 3amonHeHa. [Ipu 3ammre paboThl JaHBI HETOJIHBIC OTBETHI Ha 3a/IaHHBIC IMPEMOAaBaTEICM
BOTIPOCHI.

- «HEeY/10BJIETBOPUTEJILHO» CTABUTCS B CiIydae, Korjga padoTa BBHIIIOJIHEHA HE B IIOJIHOM 00bEME U C HapyLICHUSIMU
TpeboBanmii. PaboTa BIMONHEHA HE aKKypaTHO M ONFCAaHNE XapaKTePUCTHK MaTephaia JIaHbl HE TOYHO, 0Opa3Ho,
Tabyuna He 3anosHeHa. [Ipu 3ammTe paboThI HE TaHO HY OJTHOTO MPABHIILHOTO OTBETA Ha 3aJaHHBIC MPETojIaBaTeIeM
BOIIPOCHI.

JlabopaTopnasi padora Nel
Onpenenenne rpaHyJIOMEeTPHYECKOI0 COCTABA IECKA.

Heanb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTENIBHBIX MATEPUAJIOB, U3ACIUA U KOHCTPYKLUH, B TOM YHCIIE
IIPUMEHSAEMBIX IIPH JIEKTPO3AIIUTE, TEIUIO- U 3ByKOU30JIALUN, OTHE3AIINTE, IIPU CO3JaHUN PEIICHUN IS
BJIYKHBIX U MOKpPBIX ITOMEIICHUH, aHTUBAaHJAIIbHON 3aIlUTHI;

Boinosinus padorty, Bel Oynere:

ymemp:

- ONPENEeNsATh COCTaB M pacyeT IMOKa3aTeJIed MCIOJIb30BAHUS TPYAOBBIX U MaTEepPUATbHO-TEXHUUECKHUX
peCypcoB;

- HOI[6I/IpaTI) BHUJBI IICCKA 110 COCTABY AJId CTPOUTCIIbHBIX PACTBOPOB.

MarepuanabHoe odecnieyeHue:

- METOIMYECKOE YKa3aHHE 110 BBHITIOJIHEHUIO T1ab0opaTopHON paboTHI;
- TEXHHUYECKHE BECHI C PA3HOBECAMHU;

- Ha0op cuT;

- TIECOK.

3amanue:
N3yunth cocTtaB necka. [1o METoqMIeCKiM yKa3aHHUSIM BBIIOJHHUTh m1abopaTopHyo paboTy, pe3yabTaT 3aHECTH

B TaOJIHILy.

KpaTKI/Ie TCOPECTUHYCCKHUE CBCICHUSA
[Tecok - MenkoOoOIOMOYHAs pBIXJIAs OCAJO0YHAs TOpHAS TOPOAA, COCTOSMIAas W3 3EPEH MHUHEPAJIOB
pa3pylIeHHBIX TOpHBIX Mopo. [Tpupoauslil necok npeacraniseT co00i PEIXIYI0 cMeCh 3EpEH pa3MepoM

0,14-5 mMm., 00pa3oBaBIIYIOCS B pe3yJIbTaTe Pa3pymIeHHUs TBEPIBIX TOPHBIX MOPO/I.

Cocrout riaBHbBIM 00pa3oM H3 3&peH MUHEpPalIoB (KBaplia, MOJIEBOTO IINAaTa, CIIOJ U Jp.), MEIKHUX
0OJIOMKOB TTOPOJT M HHOT/IA YaCTHUI[ CKEJIETOB NCKOITAEMBIX OPTaHU3MOB (KOpaJJIOB U Jp.). Pazmeps! 3€pen
B neckax koseomtotest 06b1uHo o1 0,1 10 2,0 Mm. 1o BennunHe 3€peH BBIACIAIOT MECKH:
rpy6o3epaucteie (2,0-1,0 mm.), kpynHosepaTtactsie (1,0-0,5 mm.), cpennesepunctsie (0,5-0,25 mm.),
Menko3zepHuctoie (0.25-0,01 mm.).
®opma 3E€peH ObIBaeT OKaTaHHAs, MMOJyOKAaTaHHAs, yIioBaTash M OCTPOYTOJbHAs - B 3aBUCHMOCTH OT
MIPOUCXOXKACHUS U JUIMTEIBHOCTHU TIepeHoca 3EpeH.

[To POMCXOXKAECHUIO TIECOK MOXKET OBITh PEYHBIM, O3EPHBIM, MOPCKHM U JIOHHBIM, a IO COCTaBy -
KBapleBbIM, TIJIAyKOHUTO-KBAPIIEBBIM, aPKO30BBIM, MAarHETUTOBBIM, HE(ETMHOBBIM, CIOIUCTHIM,
MOJIMMHUKTOBBIM ¥ Jp. Yamie Bcero BCTpEYaroTcs KBapIIEBBIE W MOJIMMHUKTOBBIE TIECKU C OOJNBIICH HITH
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MEHbIIEH MPUMEChIO IPYIMX MHHEPAIbHBIX KOMIIOHEHTOB (TJIMHA, CIIOJBI, XJOPHUT, OKHCIBI XKele3a,
MIOJICBOM IITIAT, TJIAYKOHUT, KapOoHaThl). YacTo mecku ObIBaeT MOHOMUHEPATIHLHBIMHU KBAPIIEBBIMH, M TOT 1A
COCTOSIT U3 MTOYTH YUCTOr0 KBapua. B 3aBucumMocTy OT yciaoBHii 3ajieraHus IPUPOIHbIE TECKU MOTYT ObITh
peuHbIe, MOPCKHUE, TOPHBIE, OBpaXKHbIE. PeuHble 1 MOPCKHE TECKU UMEIOT OKPYTIIYIo GopMy 3EpEeH, TOpHbIE
MECKU CcojepxaT ocTpoyrojibHble 3EpHa. ['opHble mecku O0ObIYHO OoJiee 3arpsi3HEHBl BPEIHBIMU
IPUMECSIMH, YeM DPEYHBIE U MOpCKHE. B pe3ynbraTe €CTeCTBEHHOH IIeMEHTAIMH TEeCKOB 00pa3yroTcs
MecYaHuku. TepMHH MeCKH B reOMOP(OIOTUHU UCTIOIb3YeTCs JIIsl 0003HAUEHUS! PABHUHHBIX [TPOCTPAHCTB,
MOKPBITHIX O0JIee TN MEHEEe MOIIIHBIM TIECYaHBIM IIOKPOBOM:
B coBpeMEHHOM CTPOUTENBCTBE Yalle BCErO MCIOJb3YIOTCA PEUHON NECOK M KapbepHbIM NecoK. PeuHnoi
MIECOK - 3TO MPHUPOJIHBINA MaTepuai, J0OBIBAEMBbIN CO JHA PEK. DTOT BUJ MECKA MPAKTUUYECKU HE CONEPIKUT
[JIMHUCTBIX YaCTHUIl, a TaK )K€ KaMHEW M KaMylKOB. MOAyiau KpyHHOCTH PEYHOrO IEeCKa B OCHOBHOM
cpeanue. YacTuIlpl pe4HOro Mecka ObIBalOT MENKUMU (110 2 MM.), cpeaHuMH (2,0 10 2,8 MM.) U KPYITHBIMH
(ot 2.9 no 5 mm.). LIBeT pevHOro mecka MOXKET OBITh CEPhIM MJIM JKEJITHIM. PEeUHON MecoK cUuTaeTcs
YHHUBEPCAJIbHBIM MaTEePHAJIOM U HUCHOJB3YETCs Ui JIOOBIX BHJOB CTPOUTENBHBIX paboT, TaK KaK B €ro
cOCTaBe OTCYTCTBYIOT pa3JInyHble MpuMecH. PeqHol mecok cTaj OCHOBHBIM KOMIIOHEHTOM, HEOOXOAMMBIM
Ui Ipon3BoACTBa OeToHa. Takke peyHOW MeCOK HMIMPOKO MCIONB3YETCs IS Pa3IHYHBIX OTACIIOYHBIX
pabot. PeuHoll mecok NPUMEHSIOT B KayecTBE KOMIIOHEHTa i ac(ambTOOETOHHBIX cMeced IMpH
CTPOMTENLCTBE JJOPOT, OH OBIBAET HEOOXOAUM TaKkKe BO BPEMsl YKJIAJKU 10por. OCHOBHBIM HEJOCTAaTKOM
PEYHOTO TEeCKa SBISETCS €ro BBICOKAsi C€0ECTOMMOCTh, YTO CYHIECTBEHHO CHIDKET BO3ZMOXKHYIO 00JacThb
€ro NpUMEHEHHUSI.
KapbepHblil necok. B otiauune oT peyHOro necka, KapbepHbld IECOK KaK MPABUIIO COAEPKUT Pa3IMYHbIC
IIPUMECH, B YACTHOCTH, IJIMHY U IbLIb. B CBSA3M ¢ 3TUM /171 IPUTOTOBJIEHHSI pACTBOPOB KapbEPHBIM MECOK
UCIOJIb30BaTh npobiemMarnyHo. OHAKO MPH MOMOIIM HECIOKHOTO 00OpYAOBaHMS KapbhepHBIM MECOK
MIPOMBIBAETCS B aHTapax WM HACHIIAX OOJBIINM KOJIWYEeCTBOM BOABI. Ilocie 0OpaboTKi BBIMBIBAHHEM
KapbepHBIN MECOK MOXKET ObITh UCIOIH30BaH B KAUECTBE HAIOTHUTENS JIst 06 TOHOB. KpyIHBIN KapbepHBIii
MECOK MPUMEHSIETCA JIJIsl yCTPOMCTBA OCHOBAHUM U MOKPBITHI aBTOJOPOT U a3pOJAPOMOB-
. IcKycCTBEHHBIH MECOK MOTyYaeTcs B pe3ysibTare APoOIeHHs TAKUX TOPHBIX OPOJI KaK TPaHUT, Mpamop,
U3BECTHSIK, @ TAKXKE TEXHOTEHHBIX CyOCTaHIUH - IJIaKOB U T/. MIcKyccTBEHHBIN IECOK 00BIUHO IPUMEHSIOT
JUIS TIPUTOTOBIIEHUS JEKOPATHMBHOTO pacTBopa MU Uid (DaKTypHOrO CJIOS HApyKHBIX CTPOUTEIBHBIX
naHenel. KepamM3uToBelil mecok (MeNKui Kepam3uT) - CTPOUTENbHBIM MaTepuall, KOTOPBIM HE SIBISIETCA
IIECKOM B CTPOT'OM CMBICJIE ITOTO CJIOBA, HO IIOCKOJIBKY TaKOM TEPMUH YKOPEHMIICS, TO O HEM TOXKE CIIELyET
YHOMSIHYTb.
KepaM3HuTOBBI MECOK - ChIMY4YMi MECKOOOpa3HbI MaTepuall, MOJIy4aeMblii HCKYCCTBEHHO OOKMIOM
rirHucTOM Menouu. [Ipoiecc 00kura MpoOUCXOAUT B CHEUAIBHBIX BPALIAOIINXCSA U IIAXTHBIX Teyax.
Taxxe KepaM3UTOBBIH MECOK MOYKHO IOJIyYUTh C MOMOIIBIO JpOOJeHHsT Kepam3uToBoro rpasus. Kak
MpaBUJI0, pa3Mep dYacTHI] Takoro mnecka coctaBisier ot 0,14 mo 5 mm. [maBHBIM Ha3zHayeHUEM
KEepaM3HTOBOTO TIE€CKa SBIsETCS HaroyiHeHHe JErkux OeToHoB. CyIIecTBYeT HECKOJIBKO CHOCOOOB
MOJIy4E€HHUsI KEPaM3UTOBOI'0 MecKa, HO caMbIM 3()(QEKTUBHBIM HA CETOJHSALIHUI €Hb SBISETCS OOXKUT B
KursieM cioe. Takas TeXHOJIOTHS SIBISETCS HaUMEHee 3aTpaTHOM, YTo oOecreynBaeT B UTOre Oosee
HU3KYI0 ce0ECTOMMOCTh KEPaM3UTOBOTO Mecka; 00bEM MOJIyYEHHOTO MecKa BCET/ia MEHbIIE, YeM 00bEM
rpaBUs
ITopsinok BbINOJIHEHUs PadOTHI:
1. ITpocesTs necok uepes curo Ne 10, 5
2. OTBecUTh HaBECKYy BeCOM | KT M CHOBaA mpocesTh yepe3 Hadop cut Ne 2.5; 1,25;0,63;0,315; 0,14.
3. B3BecuTh UacThlil OCTaTOK Ha Ka)KJIOM CUTE, OCTATOK M BBIYHUCIIAIOT.

4. PesynbTaThl 0pOPMUTH B TaOIHULIE.

Xon padoThI:

s onpenienenns rpaHyJIOMETPHYECKOTO COCTaBA IIECYAHBIX F KPYITHOOOJIOMOYHBIX TPYHTOB IPUMEHSIOT CUMLOGbLIL
Memoo. 'pyHT ¢ IOMOILBIO CHENUAIEHOTO Ha0opa CUT PacCenBalOT Ha OTAeNbHbIE (pakunu. CTaHAapTHBIA HAOOp
cocTouT U3 cuT ¢ otBeperusimu 10; 55 2,5: 1,25: 0,63; 0,315; 0,14 mm. Cura coOuparoT B KOJIOHKY TaK, YTOOBI UX
OTBEPCTHSI YMEHBIIANNCH CBEPXY BHU3. [101 HIDKHEE CUTO MTOACTABISIOT MOAIOH.
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N3 BO3IyIIHO-CYXOTO IPYHTa OTOMPAIOT CPEAHIOI MPOOY, BEIMUYMHA KOTOPOM 3aBUCHUT OT OJHOPOJTHOCTH
cocTtaBa rpyHTa. Yem MeHee 0JTHOPOJICH TPYHT, TeM OOJIbIIIEe JOJDKHA OBITH CpeaHss Mpoda.

Cpezusas npoba 6epeTcs CIELVIOIUM 06pa30M: Ha JIUCTe 6yMaru BeCh o6paser
'PDYHTaA TIATEeJIbHO IIepPEeMEmMNBAaIOT, Pa3pPaBHUBAIOT HOXOM HJIU JHUHEHKOU U
pa3nesidrT Ha uUaCTH. I[Be UacCTH, JexXxalyue HaKpecTtT, OT6paCBIBa.I'OT, a IOBe
Apyrue COeguHAKT, IIepeEMENINBAT, PA3PAaBHHUBAKOT, PA3LEJIAI0T HA UeThIpe
UJaCTHU U T. L. BTY omepaluio IpoLOJIXAKT 4O TeX IIOD, IIoKa 06'bEM OCTaBIIErocH
I'DPYHTAQ He 6yz:e'1' IIDUMEDHO pPaB€H BEJIMUHNHEe cpenHeﬁ 1'.[pO6BI (Beamtha
CpenHel IPO6Hl B LaHHOM Ciyuae 6epercs paBHoi 100 r). 06 eM cpefHel IPO6hI
IJig KPYIIHOOGJIOMOUHBIX I'PYHTOB cocTaBasgeT 600—3000 cM3, moigd mecuaHBIX —
200—-600 cmMm3.

[TpoOy rpyHTa B3BELIMBAIOT HA TEXHUUECKUX Becax ¢ TOYHOCThIO 710 0,01 .
B3BemieHHbIN TPYHT MTOMENIAIOT B KOJIOHKY CHUT M BCTPSXUBAIOT JIO T€X IMOP, NTOKa He OyAeT TOCTUTHYTa
MOJIHAsi OTCOPTUPOBKA YACTHUIl TPYHTA HA CUTaX.

@dpakiuu, OCTaBLIKMECS MMOCII€ TPOCEUBAHUS HAa CUTAX U B MOJI0OHE, B3BEIIMBAIOT HA TEXHUUYECKUX BECAX C
touHocThio 110 0,01 r. CymmapHas Macca Bcex pakuuii He TOJDKHA OTiIuYaThes 6onee yem Ha 0,5 % ot
MacChl CpetHel MPoOkI, B3SITOW IS aHAJIHU3a.

W3 cymMmmapHO# MacChl HABECKU BBIYUCIISIOT IMPOIICHTHOE COIECPKAHUE KaKIou (ppakuuu 1o hopmyrie
Al00%
X=
B
roe X — OPOIIEHTHOE ComepxaHue dpaknouu B 'PYHTE:
A — Macca bpaxkmuis;
B — Macca cpeZHeH MpPOG6EI.

CryneHTsbl, BHIIOJIHUB J1A00PaTOPHYIO pabOTy, TOJKHBI ONMMCAHKUE BBIBOJ M PE3YJIbTAT O(DOPMUTH B
KOHCIIEKTE JJIs JJAOOPATOPHBIX M MPAKTUYECKUX PadOT.

®dopma oTBEepCTHIL Pazmep YactHsle, T Ocratkn, % IomHble ocTaTKHy,
OTBEPCTHH, MM %
Kpyrisie otBepeTus 10
5
2,5
KBanpatasie 1,25
OTBEPCTHS 0,63
0,315
IIpomuio ckBo3b 0,14

dopma npeacTaBieHus pe3yJabrara:
Pesynbrarsl 3aHecTH B TaOIUILy. 3alIUTUTh BHITIOJHEHHYIO paboTy.

Kpurepum ouenku:

- «OTJIMYHO» CTABUTCS B ClIydae, Korjia padoTa BBIIIOJHEHA B MIOJIHOM 00bEMe ¢ coOImoieHueM TpeboBanumii. Pabora
BBITIOJIHEHA AaKKypaTHO, TaOnwia 3amoyiHeHa. [lpu 3ammre paboOTHl JaHBI TOJHBIE OTBETHl HA 3a/IaHHBIC
MIPET0IaBaTEIEM BOTIPOCHL.

- «XOPOIIO0» CTaBUTCS B CIIydae, Korja padoTa BHIIIOJHEHA B IOJIHOM 00bEME, HO C HE3HAUNTENbHBIM HapyIIEHHEM
TpeboBaHmii. PaboTa BEIIOTHEHA aKKypaTHO, HO UMEIOTCS] HE3HAYUTEIHHBIE HEIOCTATKHA B ONMCAaHUE XapaKTEPUCTHK
Marepuana, Tabimia 3amoiHeHa. llpm 3ammre pabOTHI MaHBI TMOJHBIE OTBETH HA 3aJaHHBIC IPETOJaBaTEIeM
BOITPOCHL.

- KYIOBJIETBOPHUTEIbHO» CTABUTCA B CIIy4ae, KOTAa padoTa BHINOIHEHA HE B MTOJTHOM 00BhEME 1 C HE3HAYNTEIHHBIM
HapylieHneM TpeOoBaHui. PaboTa BBITIONHEHAa aKKypaTHO, HO HMMEIOTCS HETIOJIHOE OIMCAHHWE XapaKTEPHCTHK
Matepuaia, Tabmuia 3amonHeHa. [Ipu 3ammre paboOThl JaHBl HETOJIHBIE OTBETHI Ha 3a/IaHHBIC IPETOaBaTeIeM
BOIIPOCHI.
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- KHEYA0BJETBOPUTEIHLHO» CTABUTCS B CITydae, Korja paboTta BBHITIOJHEHA HE B TIOJIHOM 00BbEME M ¢ HAPYIICHUSIMH
TpeboBanmil. PaboTa BhINOIHEHA HE aKKypaTHO M ONFCAHME XapaKTePUCTHK MaTepuaia JAaHbl HE TOYHO, 00pa3Ho,
Tabymna He 3anonHeHa. [Ipu 3ammTe paboThI HE TaHO HY OJTHOTO MPABHIILHOTO OTBETA Ha 3a/IaHHBIC MPETOAaBaTeIeM
BOIIPOCHI.

JlaGopaTtopHasi padora Ne2

Omnpenenenue BOAO - NOTPEOHOCTH U CPOKOB CXBATHIBAHHS LIEMEHTHOI'O TECTA.

HCJIL: BU bl U CBOMCTBA OCHOBHBIX CTPOUTECIIBHBIX MaTCpUajioB, I/IS,Z[CJ'II/Iﬁ u KOHCpr1(I.IHI>i, B TOM YHCJIIC
IMPHUMEHACMBIX ITPU SJICKTPO3AIINUTE, TCIJIO- U 3BYKOHU3O0JIAIMKU, OTHE3AIUTE, IIPU CO3AaHUN peH_ICHI/Iﬁ JJIA
BJIAJKHBIX U MOKPBIX HOMCI.HCHHﬁ, aHTHBaHI[aHBHOfI 3alllUThI,

Boinosinus padory, Bl Oyaere:

ymemp:

- OMpeAeNATh COCTaB U PAacyeT IMOKazaTesei MCIOJIb30BaHUS TPYAOBBIX U MaTEepPHAbHO-TEXHUYECKUX
pecypcos;

- OIPEIENATh BOAO MOTPEOHOCTH AJISl IEMEHTHON CMECH U PacTBOPOB.

MarepuajabHoe o0ecnieyenue:
- METOIMYECKOE YKa3aHHE 10 BHIIOJIHEHUIO J1JA00PATOPHOH paboTHI;

- TEXHUYECKHE BECHI C PA3HOBECAMH,
- CHTO;

- CYLIMJIBHBIN MIKad;

- cepudeckas Jama JUIst IPUTOTOBIICHHS LIEMEHTHOTO TECTa;
- CTajbHasl JIONATOYKa;

- npudop Buka c Urioi u necTukoMm;

- MeH3ypka 250 m;

- TUJIPABIMYECKUN MpecC;

- LIEMEHT, IeCOK, BOJA.

3amanue:
N3yunTh COCTaB MEMEHTHOTO TecTa. [0 METOOMYECKMM YKa3aHWAM BBIIOJHMTH J1abOpPaTOPHYIO padoTy,
pe3yibTaT 3aHECTH B TaOJIHUILY.

Kpartkue TeopeTuueckue cBeeHUs:
[leMEHTHBIM TECTOM Ha3bIBAETCSI CMECH [IEMEHTA C BOJOM.

HopmanibHOM TYyCTOTOM HEMEHTHOI'O TeCTa Ha3bIBAETCSl TaKas €ro KOHCUCTEHLHUs, IPU KOTOPOW MECTHK
npudopa Buka, morpykaemplii B KOJIBIIO, 3aIIOJTHEHHOE TECTOM, HE TOXOAUT Ha 5—7 MM JI0 TUIACTUHKH, Ha
KOTOpOi1 OHO ycTaHOBIIEHO. HopMasibHas rycToTa IEMEHTHOTO TecTa (BOJONOTPEOHOCTD) XapaKTepU3yeTCsI
KOJIMYECTBOM BOJIbI 3aTBOPEHUS B MPOLEHTAaX OT MAacChl IEMEHTA. TeCTO HOPMAJIBHOW TI'yCTOTBI UMEET
XOPOIIYIO MOJABUKHOCTh U YA00O0YKJIIabIBAEMOCTb, O3BOJISIONLYIO TUIOTHO YKIIAbIBaTh €ro B (hopmy.
BononorpebHOCTh moOpTiaHaneMeHTa KojeOnercss oO0blYHO B mpeaenax 23—-28 %, 4YTO mpeBbIIIAET
KOJINYECTBO BOJIbI, HEOOXOAUMOMN JUIsl IPOXOXKAECHUS PEeaKLUMi THapaTaluy KIMHKEPHBIX MUHEpasioB. B
pe3ynbTare BBOAMMAs B TECTO M30BITOYHAs BOAA IIOBBIIIAET IOPUCTOCTh LEMEHTHOIO KaMHs H
OTPHULATENIBHO CKa3bIBAETCS HA €T0 MPOYHOCTH.

Bononorpe6HOCTh MOPTIAHAIEMEHTa 3aBUCHT OT MHOTHMX (DaKTOpPOB. YBEIMYEHHIO BOJONOTPEOHOCTH
CIOCOOCTBYIOT cCienylolIe (akTOphl: MOBBIILIEHHOE COJAEpPKAHHME aTIOMUHATOB KalblMsi B COCTaBe
MOPTJIAHLIEMEHTA, BBICOKAs yJelIbHAasl NOBEPXHOCTh, HAIMUME B COCTABE MOPTIAHALIEMEHTA aKTUBHBIX
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MUHEpPAJIBbHBIX J00aBOK OCAJOYHOTO IPOMUCXOXKIEHHUS (Tpemen, AuaroMUT U ap.). CHkeHuro
BOJIONOTPEOHOCTH  CIIOCOOCTBYET HCIIOJI30BAaHHME B KAauyecTBE AaKTHMBHOM MUHEpPalIbHOM J00aBKH
JOMEHHOTO TpaHYJIMpPOBAaHHOI'O IIIJJaKa, BBEACHME B COCTaB LIEMEHTHOI'O pAacTBOpa pPas3JIMYHBIX
IUTACTU(UIHUPYIOLINX T00aBOK.

CxBaTpIBaHMEM IIEMEHTHOI'O TECTA HA3bIBAETCSl IIPOLIECC, IPH KOTOPOM IIPOUCXOJUT IOTEPS €ro
MIOJIBUJKHOCTH, T.€ IIEMEHTHOE TECTO IIOCTEIIEHHO TYCTEET, B HEM IPOUCXOASAT IPOLECCHI
CTPYKTYpooOpa3oBaHMs, TBEpACHUA M Habopa HayaJbHOM NpouyHOCTH. CXBaTbIBAaHHE BSXKYIIMX
MaTEpHUaJIOB XapaKTepU3yeTCs BPEMEHEM Hayajla M KOHIIA CcXBaTblBaHMsA. HadanoMm cxBaThIBaHMS
CUMTAETCs BpeMsl OT MOMEHTA 3aTBOPEHUS LIEeMEHTa BOJOW 0 MOMEHTa, Korja uria npudopa Buxa He
nocturaer aHa (opmbel Ha 1-2 MM. KoHIOM cxBaTbIBaHMs IIeMEHTa Ha3blBaeTCsl BpPEeMs OT MOMEHTa
3aTBOPEHMSI LIEMEHTA BOJIOW 10 MOMEHTA, KOI'/1a uria npudopa Buka HaunHaeT MorpykaTbCsi B LEMEHTHOE
TecTO Ha r1yOuHy 1-2 Mm. CpoKu cXBaTbIBaHUS OINPEAEISAIOT HA TECTE HOPMAJIBHOM I'yCTOTHI.

B cootBerctBum ¢ I'OCT 31108-2016 ansa nopTianalneMeHTa periiaMeHTUPYeTCs TOJIbKO BpeMsi Haudasa
CXBAaTBhIBaHUS, KOTOPOE, B 3aBUCHMOCTH OT KJIacca MPOYHOCTH IIEMEHTa, JJOJDKHO OBbITh He MeHee 45—75
MUH.

Jlo Hauana cXBaThIBaHUS TECTO 00JIaJaeT MJIACTUYHBIMH CBOMCTBAMH, YTO IO3BOJIAET MPHIABATh €My
3agaHHyo Qopmy. Ilo mepe mnpuOmMKeHMs K KOHIy CXBaThIBaHHS HEOOXOJUMO o00OecreurnBaTh
HEINOJBHKHOCTH LIEMEHTHOIO TECTA.

Bo3znelicTBrue Ha TecTo Mocie HACTYIUIEHUs CXBaThIBaHMSI IPUBOJUT K PE3KOMY CHMXKEHUIO IPOYHOCTH
CUCTEMBI.

Cpoxu cxBaTbhIBaHUS BSKYLIMX MaT€pUAIOB 3aBUCAT OT psiia (PaKTOPOB: MHUHEPAIOIMUECKOIO COCTaBa,
TOHKOCTH IIOMOJIa TOPTIAHIIEMEHTa, BHJIAa M KOJMWYECTBA BBOJUMBIX JO0ABOK, BOJOIIEMEHTHOTO
OTHOILICHHUS, TEMIIEPATYPbl TBEPACHUS.

[lemMeHTBI, MHHEPAJOTUYECKUN COCTaB KOTOPBIX XapaKTEPU3YETCsl 3HAYUTEIBHBIM  KOJIMYECTBOM
QJIFOMUHATOB KaJbLiUsl, UMEIOT 00Jiee KOPOTKUE CPOKU CXBAThIBaHUS. BeIMTOBBIE IEMEHTBI CXBATBHIBAIOTCS
ropaszio MeJJICHHEE.

PerynsaTopoM CKOpOCTH CXBaTbIBAHUS OPTIAHILEMEHTOB SIBIISETCS IBYBOIHBIN TUIIC, KOTOPBIA BBOAUTCS
IIPH IIOMOJIE TIEMEHTa B KoimdecTBe 36 % mo macce (1,5-3,5 macc. % B mepecuere Ha SO3) OT Macchl
MOPTIaHILEMEHTHOr0 KIIMHKepa. KiuHkep, n3MenbueHHbI 0€3 ABYBOJHOTO TUIICA WIIA C HEJJOCTaTOUYHBIM
€ro Co/Iep)KaHMEM, XapaKTepU3yeTcsi OYeHb KOPOTKMMHU CPOKaMH CXBAaTbIBaHUS, YTO MPEMATCTBYET €ro
HCIOJIb30BAHUI0. DTO MPOUCXOAUT MOTOMY, YTO B OTCYTCTBHME THIICA HA IMOBEPXHOCTHU YACTHI] LIEMEHTA
ObICTpO 00pa3zyeTcs 60JbIIOE KOJINYECTBO IUIACTUHYATHIX I'MJIPOATIOMUHATOB Kanblius coctaBa Cs4AH13-
191 C2AHg, MTHOBEHHO TIEpEKPHIBAIOIINX 3aII0JIHEHHOE BOJION MEK3EPHOBOE MTPOCTPAHCTBO U (PU3HUYECKH
a/1cOpOUPYIONINX OOJIBIIOE KOJTUYECTBO BOJIBI.

Cunraercs, 4TO B IPUCYTCTBUH ABYBOJIHOT'O TUIICA HA TIOBEPXHOCTH 3€PEH LIEMEHTa 00pa3yroTcs I0BOJIbHO
KpYyHHbIE KPUCTAJIJIbl STTPUHTUTA, 00JIaJjaolie HEBBICOKOW YAENbHON MOBEPXHOCTHIO. DTHU KPUCTAILIBI
MOKPBIBAIOT 3€PHA LIEMEHTa 000JIOUKOM, MpensaTcTBytomeil audy3nu MojIeKya Boabl B HoHOB SO4° K
MTOBEPXHOCTHU 3€pHA, 3aMeJIsIsl TAKUM 00pa30M MPOIECcC TUApaTallui U CXBAaThIBAHUE IEMEHTHOIO TECTA.
JIns1 yCKOpeHHst CPOKOB CXBAaThIBAHUS YACTO UCIIONB3YIOT XJIOPHUCTHIN KaJIbIIMI, BBOJUMBIN B KOJIMYECTBE
0,5-1,5 % ot maccel iemeHnTa. OJHAKO NpU BBEACHUU MaJIbIX KOJUYECTB XJIOPUCTOTO KaJIbIUI OH MOKET
JIeiCTBOBATh KaK 3aMEIIUTENb CXBAaThIBAHUS MOPTIAHALEMEHTA. AHAOTHYHOE JeiicTBUE HAOII0AaeTcs
IIPY BBE/ICHUHU B IEMEHT HUTpATa KaJIbLUs, YIJIEKUCIOr0 HaTpUs U cuiaukaTta Hatpus. Cona, IeHCTBYS Kak
YCKOPUTEIb, YaCTO BBI3bIBAET CHU)KEHHUE TPOYHOCTH.
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['pynma BemecTB, BKItouaromas (ocdar, 6opar HaTpus, BUHHYIO KHCIOTY W JAp., PE3KO 3aMEJISIOT
CKOPOCTh CXBaThIBaHMS 1IeMEHTOB. HekoTopble n3 HUX, BBOJUMBIC B COOTBETCTBYIOMEM KonuecTBe (1-3
Mac.%), OTOJBUTalOT CXBATHIBAHUE LIEMEHTA HA HEOIPEICIIEHHO J0JT0€ BPEMS.

Ha ckopocTh cXBaThiBaHUs IIEMEHTOB BJIHSIOT U Takue (PAKTOPBI, KaK BOJOIEMEHTHOE OTHOIICHHE W
temriepatypa. C yBeIMYEHHEM KOJIMYECTBAa BOJABI 3aTBOPECHUS U MOHUKEHUEM TEMIIEpaTyphbl TBEPACHUS
LIEMEHTHOI'0 KaMHsI CKOPOCTH CXBaThIBaHUSI M TBEPACHUS YMEHbIatOTCs. [oBbIlIeHHEe TOHKOCTH TOMOJIa
[IEMEHTAa CIIOCOOCTBYET POCTY CKOPOCTH CXBAThIBAHUS IIEMEHTHOI'O TECTA.

[Ipy mpuMeHEeHHH I[IEMEHTOB HHOI/a HaOJIoJaeTcs SBJICHHE, W3BECTHOE IO/ Ha3BaHUEM JIOKHOTO
CXBaTbIBAHUS, WJIM MPEKICBPEMEHHOTO 3arycreBaHus. JlaHHOE SIBJICHHE 3aKJII0YaeTcs B TOM, YTO MpHU
3aTBOPEHMM IIEMEHTa BOJOW M TMEpPEeMEIIMBAaHUU B TEUYEHHE KOPOTKOTO BpPEMEHU TECTO TepsieT
IJJACTUYHOCTh M HAYMHAET CXBaThIBaThCA. JlanmpHellee nepeMenmBanie MpeKpaaeT 3ToT Mpouecc, u
CXBaThIBaHUE MTPOTEKAET HOPMAJIBHO.

HauGosiee yacToii MpuYMHON MOSABICHUS JIOKHOTO CXBATBHIBAHUS CUUTAIOT MEPEX0]1 JBYBOJHOIO TUIICA B
MOJIYBOJHBIM TIpU TOMOJIE TMOpTJIaHJaleMeHTa. Ecnu B mpoliecce momojia TeMiieparypa IeMeHTa
noBeimaercst 10 120 °C u 6oree, TO IBYBOAHBIN TMIIC HAUWHAET TEPATh YaCTh BOJABI M MPEBPAIATHCS B
MOJIyBOJHBIN rurc. [Ipu 3aTBOpEeHUN TaKOro IIEMEHTa BOJIOH MOJYBOAHBIN THIIC OBICTPO THAPATUPYETCS,
YTO MPHUBOJIUT K 00Pa30BAHUIO 3HAYUTEIBHOIO KOJIMYECTBA KPUCTAIUIOB STTPUHTUTA U IBYBOJHOIO THIICA
KaK Ha TIOBEPXHOCTH YAaCTHI[ [IEMEHTa, TaK M B MPOCTPAHCTBE MEKIY HUMH, YTO M BBI3BIBACT PE3KYIO
MOTEPIO TUTACTUYHOCTU IIEMEHTHOTO TECTA.

ITopsiiok BHINOJIHEHUs PAGOTHI:
1. OnpenenuTb TOHKOCTH [1IOMOJIA LIEMEHTA.
2. OnpenenuTs rycToTy HEMEHTHOIO TECTA.
3. Onpenenutb CPOKHU CXBATHIBAHUS.
4. ITomy4yeHHbIe pe3yibTaThl BHECTU B TaOJIULLY.

Xoa padoTbI:

Omnpenenenne BOAO NOTPEOHOCTH.

LleMeHT MoOMemaroT B YAIKYy, JEJAl0T B HEM yriyOiieHue, Kyna B oJuH npueM BimBator 100-120
cM3 BOJbl. 3aTeM HEMEIJICHHO 3alojHAIT yrioyojgeHue nemMeHToM u uepe3 30cek. OCTOpOXKHO
MEPEMENINBAIOT, IOTOM SHEPTHYHO PACTUPAIOT TECTO JIOMIATKOM.

[TpooKUTENBHOCTh MEPEMEIINBAaHUSA — 5 MHUHYT C MOMEHTa 3aTBopeHHs ¢ Bojaoil. Cpasy mnocine
OKOHYAHUSI IIEPEMEIINBAHUS B OJTUH MPUEM HATIOIHSIOT [IEMEHTHBIM TECTOM KOHUYECKOE KOJIBIIO Tprbopa
BUKa, xotopoe 5-6 pa3 BCTpSXMBAIOT, MOCTYKHBas IUIACTUHKOW O CTOJI. 3aTeM IOBEPXHOCTh TecTa
CPaBHUBAIOT C KPasiMH KOJIbIIA, cpe3asi H30BITOK HOXKOM, IMTPOTEPTHIM BIAXXHON TKAHBIO.

Ecnu 3a 30 cek. [lecTux He omen 10 AHA KOJbLA HA 7 MM , 3TO 03HAYaeT, YTO MPH 3aTBOPEHUH IIEMEHTA
OBLIO B3SITO HEJIOCTATOYHOE KOJUYECTBO BO/JIbI, €CJIM PACCTOSIHUE OT MECTUKA J0 JHA CTaJI0O MEHbIIE SMM —
BO/IbI IIPY 3aTBOPEHUS ObLIO B3SITO OOJIbIIE HYKHOT0. MI3MeHsIs1 KOJIM4ecTBO BOJIbl, BHOBB TOBTOPSIOT OIBIT
JI0 T€X TOp, TTOKa He OYJIET MOJIYYeHO IIEMEHTHOE TECTO HEOOXOIUMOM BOIOMIOTPEOHOCTH.

CpokH cXBaThIBaHUSI LIEMEHTHOTO TECTA XapaKTEPU3YIOTCS HAYaJIOM M KOHIIOM CXBAaTbIBAHMSI.
OnpenesieHHe HOPMAJIbHOM I'yCTOTHI IIeMEHTA

[lokasaTesnu, pa3MEPHOCTD Pe3ynbTaThl HCTIBITAHUI
Wzmep.l | Uzmep.2 | Usmep.3 | Msmep.4

Macca nemenra, T

OTtHOCuTENBHOE cozepxkanue Boabl B, %
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MacCChI IEMEHTA

Macca BojbI, T

[Toxazanue nmpubopa, MM

3aBUCHUMOCTh FJIY6PIHI)I IOIrpy>XCHUs IIECTUKA OT COACPKAHUA BOIbI.

BbiBoa: BOJONOTPEOHOCT LIEMEHTA, T.€. KOJMUYECTBO BOJbI, HEOOXOJUMOE Ul MOJYyYEHUs LIEMEHTHOIO
TECTa HOPMAJILHOU TYCTOTHI (IIPH MOKa3aHUK Ipudopa S...7 MM), COCTABISIET % Macchbl LIEMEHTA.

Onpelle.nelme CPOKOB CXBAaTbIBAHUA HEMCHTHOI'O TeCTAa.
HpI/I OIIpCACIICHUN CPOKOB CXBATbIBAHHA LHEMCHTHOI'O TECTAa B HUIKHIOKO YaCThb CTCPIKHA an60pa Buxka

BCTaBJIAIOT UIITy. [IeCTHK BCTaBISIOT B BEPXHIOKO YacTh MOABUKHOIO CTEPKHS.

Jlis onpeniesieHust CPOKOB CXBAaTbIBAaHMS LIEMEHTHOI'O TECTa OTBELIMBAIOT 25 I IleMeHTa (WK LIeMEHTa ¢
yKa3aHHOH NpernojaBaresneM JA00aBKOH) U MOMEIIaT HaBecKy B (GapdopoByro yamky co chepruueckum
JHUIIEM. 3aTeM OTMEpSAIOT MEpPHBIM  LWJIMHAPOM  KOJMYECTBO JAMCTUIUIMPOBAHHOM  BOJBI,
COOTBETCTBYIOILIEE HOPMAJIbHOMI I'yCTOTE LIEMEHTHOI'O TECTA.

JlenaroT B HaBeCKe LIEeMEHTa yriIyOJeHUe U BIMBAIOT B YAllIKy OTMEPEHHOE KOJIMYECTBO BOJIbl. B MOMEHT
no0aBjIeHMsI BOJbI K IEMEHTY BKIIIOUAIOT CeKyHomep. [lepeMennBaioT maccy B Teu€HUE 2 MUH, CTapasiCh
BTHpaTh BOJAY B LIEMEHTHBINM MOPOLIOK J0 MOJIy4eHHUs] TOMOTE€HHOIO LIEMEHTHOTr0 TecTa. [Ipurorosiennoe
LIEMEHTHOE TECTO MOMEIIAOT B KOJIbII0 TprOopa Buka, ycraHoBiaeHHOe Ha I1acTuHe. [InacTuny ¢ KonbLuom
U LIEMEHTHBIM TECTOM CJIETKa IOCTYKUBAOT O Kpai cTosa 5—6 pas, IociIe Yero 3ariakuBatoT IOBEPXHOCTD,
CHMMasl M3JIMIIEK TecTa IumnaTeneM. [ImacTuHy ¢ KOJBIOM M LIEMEHTHBIM TECTOM ITOMELIAtoT B IpUOOp
Buxa.

Wrny moiBOAAT K MOBEPXHOCTH T€CTa M (PUKCHPYIOT BUHTOM, MOCTIE YETO OTIYCKAIOT CTOMOPHBINA BUHT U
JIal0T UIJie CBOOOAHO MOrpyskarbes B TecTo B TeueHue 10 c. IIpou3BoasaT oTcueT riryOMHBI HOIPYKEHUS
UIJIbl B lIEMEHTHOE TecTo. Ecnu urna kacaercs 1Ha, TO IOBTOPSIIOT U3MEPEHUE TIIIyOUHBI €€ MOrpyKEeHUs
yepe3 5 MHUH B JPYyroM MecCTe, clierka MOBEepHYB KoJjblo. llocie kaxaoro usmepeHus HEOOXOAMMO
IIPOTUPATh UIJIy OT LIEMEHTHOI'O TECTA.

3a Ha4aJo CXBAaTbIBAaHUS MPUHUMAIOT BPEMs OT MOMEHTA 3aTBOPEHUS ILIEMEHTA BOJIOM O TOTO MOMEHTA,
KOTIJa UrJia He Oy1eT TOXOUTh 10 AHSA GopMbl Ha 1-2 MM. 3a KOHeI| CXBaThIBaHUS IPUHUMAIOT BPEMs OT
MOMEHTA 3aTBOPEHUS 10 MOMEHTA, KOTJJa Uria Oy/leT morpykaThCsl B IEMEHTHOE TeCTO He 0ojiee ueM Ha
1-2 mMm.

Ceuenue urnsl 1 MM2 ; Mmacca crepaxss 300 T.

Macca niemenra I.
BogonoTtpeGHOCTh 11IeMeHTa %.
Macca Boant T.

OmnpenesieHnsi CPOKOB CXBATHIBAHUS I[eMEHTA

[TapameTp Pe3ynpTathl HcnbITAaHUN
N3mep. 1 Nzmep. 2 ey Nzmep. |,
10 mun 15 mun ... MUH ... MUH
ITosio)keHue uriibl

TpeOoBaHMs K CPOKAM CXBATHIBAHUS MOPTJIAHAIEMEHTA.
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CpoOKu CXBaThIBaHUS
lement I'OCT Ha4ajio, MUH HE paHee KOHEll, 4, He
TO3HEeE
ITopTnanaieMeHT 10178-85 45 10

CTyZIeHThl, BBIOJIHUB J1a00paTOPHYIO paboTy, IOKHBI CACIATh BBIBOJ U ONUCATh B KOHCIIEKTE IS
1a00paTOPHBIX U MPAKTHYECKUX PadoT.

dopma npeacTaBjieHus pe3yJbTara:
Pe3ynbTathl 3aHecTH B TaONMIly. 3alIUTUTh BBIOJIHEHHYIO paloTy.

Kpurepum ouenku:

- «OTJIMYHO» CTaBUTCS B clydae, Korjaa padoTa BHIOIHEHA B TOJTHOM 00BbEMe ¢ cobmoaeHneM TpedoBanuii. Pabota
BBINIOJIHEHA aKKypaTHO, Tabmuia 3amomHena. [Ipm 3ammre paOoOTHl MaHBI TOJNHBIE OTBETHl HA 3aJaHHBIC
MPETIO/IaBaTeNIeM BOTIPOCHL.

- «XOpOII0» CTAaBHUTCS B ClIydae, KOrJa padoTa BHIIOIHEHA B TIOJIHOM 00bEME, HO C He3HAYUTEIILHBIM HapYIICHUEM
Tpe60BaHPII>i. Pa60Ta BBITIOJTHCHA aKKypaTHO, HO UMCIOTCA HE3HAYUTCIIbHBIC HEAOCTATKM B ONMCAHUC BBINIOJHCHUA
J1a00paTopHO¥ paboThl, Tabnuia 3amojHeHa. [lpu 3amuTe pabOTHI JaHBI MOJHBIC OTBETHl Ha 3aJ[aHHBIC
Mperno/iaBaTeneM BOIPOCH.

- «Y10BJIETBOPHUTEJILHO» CTABUTCS B CIIydae, KOrja padoTa BBIIOJIHEHA HE B TIOJIHOM 00bEME U ¢ He3HAUNTEILHBIM
HapylIeHHeM TpeOoBaHuil. Pabora BbINONHEHA aKKypaTHO, HO HMMEIOTCS HEMOJHOE OIMCAHHE BBIIOIHEHUS
nabopaTtopHoil paboThl, Tabiuna 3amonHeHa. [lpu 3amuTe pabOTHl JaHbl HEMOJHBIE OTBETHl HAa 3aJaHHBIE
Mperno/iaBareneM BOIPOCH.

- KHEY/M0BJIETBOPUTEJILHO» CTABUTCS B CiIydae, Korja paboTa BHITIOJIHEHA HE B TIOJIHOM 00BEME M C HAPYIICHUSIMU
TpeOoBaHmii. PaboTa BHIMONHEHA HE aKKypaTHO W ONFCAaHWE BBIMTONHEHHs J1a0OpaTOpHOW pabOTBl HE TOYHO,
oOpasHo, Tabnmuna He 3anonHeHa. [Ipu 3amure paboOTHl HE JaHO HU OJHOTO NPABHIBHOTO OTBETAa HA 3aJaHHbBIC
MPEToIaBaTeNIeM BOIIPOCHL.

JlabopaTopHas padora Ne3

IIpuroroB/ienne 6eTOHHOI cMecH U MIPOBEPKA CBOIiCTB 0€TOHHOM cMecCH.

Heanb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTENIBHBIX MATEPUAJIOB, U3ACIUA U KOHCTPYKIUH, B TOM YHCIIE
MIPUMEHSAEMBIX IIPU DJIEKTPO3aLLUTE, TEIVIO- U 3ByKOU30JIALUU, OTHE3AIIUTE, IIPU CO3JaHUH PELICHUN 1JIs
BJI&YKHBIX U MOKPBIX ITOMEIICHUH, aHTUBAaHJAIIbHOU 3aILUTHI;

Boinosinus padory, Bel Oyaere:

ymemp:

- ONpeAeNATh COCTaB U PACUET IMOKa3aTeJel MCIOJIb30BAHUS TPYAOBBIX U MaTE€pHAbHO-TEXHUYECKUX
pecypcos;

- IPUTOTOBJIEHUE OETOHHON CMECH.

MarepuajbHoe o0ecrieueHue:

- MCTOAUYCCKOC YKAa3aHHUC 110 BbIIIOJIHCHUIO na6opaTopHof/'I pa6OTLI;
- TEXHUYECKUE BECHI C Pa3HOBECAMHU,

- yama JyIs 3aMeca CMECH,

- KellbMa,

- CTaJbHBIE (POPMBI,

- CTaHJApTHBIA KOHYC,

- IIEMEHT, MIeCOK, I11e0eHb, BOJA.

3amanmue:
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N3yuuth cocTaB OCTOHHON CMECH M €¢ CBOMCTBA. [10 METOAMYECKUM YKa3aHHSM BBINOIHUTL J1a00PaTOPHYIO
paboTy, pe3yabTaT 3aHECTH B TAOJUILY.

KpaTkue TeopeTHuecKue CBeIeHHs:

3anonHuTtenu B OeToHe 3aHuMaroT 10 70-80% oObema, MO3BOJISASI SKOHOMHUTH JTOPOTOCTOSIIUN IIEMEHT,
MPENSATCTBYET YCAJKe IIEMEHTHOTO KaMHSl MPU TBEPJICHUM, BOCHPUHUMAIOT COBMECTHO C I[EMEHTHBIM
KaMHEM pa3JIMyHble HANpsOKEHUs NpU TBEpJIEeHHMH OeToHa U pabore KOHCTpykiuu. OT KadecTBa
3aIOTHATENICH 3aBUCST yI000YKIaIbIBAEMOCTh, IPOYHOCTh, JTOJITOBEYHOCTh M SKOHOMHYHOCTH OETOHA.
[IpaBuibHbIN BbIOOp 3amofHUTENEN uisi OeTOHA, UX PallMOHAIBHOE MCIOJIB30BaHUE — OJHA U3 BaXKHBIX
3a/1a4 TEXHOJOTUU OeToHA.

B OeToHEe nNpUMEHSIOT KPYMHBIA M MEJIKHHA 3armoidHuTeNb. KpymHbli 3amomHuTens (Oojee 5 MM)
MOJIPA3ICNIAIOT HAa TpaBUil U mieOeHb. XapaKTEPUCTHUKAMHU KPYITHOTO 3aIOJHUTENS SBISIOTCS: 3€PHOBOM
COCTaB; COJIep)KaHHE MBUICBUAHBIX U TJIMHUCTBIX YACTHII, COAEpKaHHME TNIMHBI B KOMKAaxX; COJIep>KaHue
3epeH CIa0bIX MOPOJ; COACpKAHUE 3€PEH IUIACTUHYATOW W WMTIJIOBATON (JOPMBI, HACBIMHAS TJIOTHOCTB;
MIPOYHOCTh; MOPO30CTOMKOCTh. MeNKUM 3aroHUTeNeM (MeHee 5 MM) B O€TOHE SIBIISIETCS €CTECTBEHHBIM
WM HCKYCCTBEHHBIM TMecoK. XapaKTepUCTHUKAMU TIECKa SBJISIOTCS: 3€pPHOBOM COCTaB; COJEpIKaHUE
MBUIEBUIHBIX M TJIMHUCTBIX YaCTHUIl; COJIEpP)KaHWE TIMHBI B KOMKAaX; HAChITHAs IUIOTHOCTh; HaJIMYHeE
OpPraHUYECKUX MPUMECEH; UCTUHHYIO TNIOTHOCTh 3€PEH, COJEPKaHUEe TOPOJ U MUHEPAJIOB, OTHOCHUMBIX K
BpPEIHBIM KOMIOHEHTaM U npumecsiM. OCHOBHBIMHU XapaKTEPUCTUKAMH 3allOJIHUTEINS, OMPEISISIIOIINMU
CBOMCTBa OETOHHOM cMecH U OE€TOHA, SIBJISIOTCS CIEAYIOIIHE.

Haubonee 3¢ exTrBHBIM B O€TOHE SBISETCS HEMPEPBIBHBIN 36pHOBOI COCTaB 3aMOJIHUTENEH, TaK KaK XOTS
CMECH C TMPEPHIBUCTHIM COCTABOM IPU HCKIIOYCHUHM (PPAKIHA CPEIHUX pa3MEpoB U 00ECIICYUBAIOT
MEHBIIYI0 MYCTOTHOCTh CMECH, OJHAKO B HHUX IOABM)KHOCTH MEJKUX 3€PEH, 3alllEeMJICHHBIX MEXKIY
KPYITHBIMH, OTpaHHYEHA W JUIS TOJYYEHHUS OINpPENeNICHHON MOJBMKHOCTH OCTOHHOW CMECH TOJIIIMHA
0o0MasKu 3epeH LIEMEHTHBIM TECTOM JOJDKHA OBITh 0OJiee TOJCTOHM, YeM B CMECSX C HEMpPEepBbIBHBIM
3€pPHOBBIM COCTABOM, MIPUYEM 3TO MPOUCXOJUT B 17 yCIOBHSX, KOT/Ia BO3pACTAET 00HEM MENKOU (hpaKiivH,
a, CJIeI0BaTeNIbHO, U yJIeJbHas IOBEPXHOCTD 3aMONHUTENS. B pe3ynbraTe yBeaInunBaeTcs: pacXxo/] IeMeHTa
Ha 00Ma3Ky 3€peH M YMEHbBIIIAETCS] BO3MOXKHOCTh SKOHOMHUH IIEMEHTA 32 CYET YMEHBIICHHS MyCTOTHOCTH
3anonauTens. Kpome Toro, cMecu ¢ mpephIBUCTHIM 3€PHOBBIM COCTABOM CKJIOHHBI K PacCIOEHUIO, YTO
OTPHUIIATENILHO CKa3bIBae€TCA Ha OJHOpOAHOCTH OeToHa. [lo 3epHOBOMY COCTaBy ONpPENEsIOT MOAYJb
KpYIHOCTH Tiecka. Uem KpyrHee 3amoHUTENb, TEM BBIIIE CIIOCOOHOCTh O€TOHA COMPOTHUBISTHCS TAKUM
HETaTUBHBIM SIBJICHUSM KaK IMOJI3Yy4eCTh U yCaJ0uHbIe 1eopMaIiiu, KOTOPHIE BBI3BIBAIOT MUKPOTPEITUHBI
B JK€J1€300€TOHHBIX KOHCTPYKIIMSIX U CHUXKAIOT UX JIOJITOBEYHOCTh. Hampumep, ycaaka METKO3epHIUCTOTO
6etoHa cocTaBisieT 3...4 MM/M, a TsKEJIoro OeToHa He mpeBblmaeT 1...2 Mmm/m.

[TpoYHOCTH 3aMOTHUTENS ONPEAENSIETCS MPOYHOCThIO TOPHOM MOPOABI, U3 KOTOPOI OH MOIy4eH, GopMoii
Y KPYIMHOCTHIO 3epeH. [Ipu BhIBETpUBAHUH WIN APOOJICHUH MOPOJIbI pa3pyIIeHHE MPOUCXOIUT 0 Ooliee
CllabbIM MeCTaM CTPYKTYpPhl M C YMEHBIICHHEM pa3Mepa 3epeH MPOYHOCTh MX KakK Obl MOBBIIIAETCS.
EcrecTBeHHbIe TTecku 00J1a71a10T MPOYHOCTHIO TIPH CHKATHHU U PACTSIKEHUH, KaK MIPaBUiIo, 00Jiee BHICOKOM,
4eM TPOYHOCTh pacTBOpa WM IIEMEHTHOTO KamHs. BaXHO MOMHHUTB, YTO MPEAETbHO JOCTHKHUMAs
MPOYHOCTh OETOHA TE€M HHUXE, YeM MEHbIIE MPOYHOCTh KPYIMHOTO 3alOJIHUTENS, TIPUUEM €€ 3HaueHue
3aBUCUT TaKXe M OT COJEP>KAHMS 3alOJHUTENS, MOCTEINIEHHO YBEIWYMBAsACh C YMEHBIIEHHEM €ro
KOoJH4YecTBa. BiusHHME KPYMHOTO 3amoOHUTENs Ha MPOYHOCTh OETOHA MPHUXOAMUTCA YYUTHIBATH MPU
MIPOCKTUPOBAHUHU COCTABOB JIETKOTO OETOHA Ha MOPHUCTHIX 3aMOJHUTENSAX. B 3TOM ciyuae s morydeHust
COOTBETCTBYIOIIEH TUIOTHOCTH B OETOH BBOJAT JIETKUW TOPUCTBIN 3aMIOIHUTEND.

IHopsinok BbINMOIHEHHs PA0OThI:

1 [TpuroToBUTH GETOHHYIO CMECh (IIEMEHT, MECOK, IeOeHb, BOAA).

2 Omnpenenenne MoABMKHOCTH OETOHHOM CMECH (CTaHIapTHBIN KOHYC).

3. [IpuroToBneHne KOHTPOIHHBIX KyOUKOB.

4 OmnpeneneHne Ha cxaTHe.

5. Omnpenenenne Ha pacTsDKEHHE (PacKaIbIBAHUEM)

Xon padoThI:

IIpuroroBienue 6eTOHHOM cMecH
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Pacxon marepuaiios, Kr

Ilecka

IlemenTa

KPYITHOTO 3aIOJTHUTEIS
BOJIBI

IIpoOIKUTENBHOCTD IEPEMEILIMBAHUS BPYYHYIO 5 MUH.

Omnpenenenns MOABMKHOCTH OETOHHOM CMecH 1O CTaHAapTHOMY KOHycy (He paHee 15 MuH mocie Havajia
3aTBOPEHUS)

Pe3yJII>TaTbI HCIIBITAHUA HA CKATHE

HOKa3aTCJ'II/I, PasMEPHOCTH PC3y.]'II>TaT HUCIIBITAaHUA

Macca, xr

O0beMm, M3

CpenHsisi INIOTHOCTB, KT/1iM 3

[Tnomanp NpUIOKEHUs HATPY3KH, CM2

Pazpymaromas Harpyska, KH

IIpenen mpounoctu npu cxatuu (KH/cm2 ) dgepes
CYT.

[Tpenen npounoctu npu cxatuu (MIla) uepes
CYT.

[Ipenen npounoctu (MlIla) uyepe3 28 cyr. mo
dopmyne R28 = Rn 928 Ign

Pe3yJII>TaTI)I HCIbITAHUA HA PACTHAKCHUEC PACKAJbIBAHUEM

[Tokazarenu, pa3MepHOCTh Pesynprar ucneiTanus

[Tnomanp TMOMNEPCIHOTIO CCUCHUS, cm2

Pazpymaromas Harpyska, kKH

[Ipenen mpouyHoctu mpu pactsikeHun (kH/cm2 )
gepe3 CYT.

[Tpenen npounoctu npu pactskenuu (MIla) uepes
CYT.

[TpouHocTs 6€TOHA B CTaHAAPTHBIX 00pa3Lax ¢ yueToM MacHITa0OHBIX KOO(PPUIIUEHTOB:

Ha cxxarue R = o @ R28 = = MITa;

Ha pacTspkeHne Rt = @ =y Rt = Ml]a.

MacmradHbie KO3(ppuumneHThI

Pa3mepnl 06pasia, cm o Y
TXTxT 0,85 0,78
10x10x10 0,95 0,88
15x15%15 1,0 1,0
20x20x%20 1,05 1,1

30x30x30 1,1 -
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CTyZIeHTHI, BBITIOJIHUB Ja00paTOPHYIO paboTy, TODKHBI CSNATh BBIBOJ M ONMCATh B KOHCIIEKTE IS
71a00paTOPHBIX U MPAKTHYECKUX PadoT.

®opma npeacTaBjieHus pe3yabTara:
Pe3ynbTathl 3aHecTu B TaONMIly. 3alIUTUTH BBIOJIHEHHYIO pa0oTy.

Kpurepum ouenku:

- «OTJINYHO» CTaBUTCS B CITydae, Kora paboTa BBITIOTHEHA B IIOJTHOM 00bEMe ¢ cobumoienneM TpedoBannii. Pabora
BBHIMOJIHEHA AaKKypaTHO, TaOnmuia 3amoiiHeHa. [Ipw 3ammre pa0oOThl JaHbI TOJHBIE OTBETHI HA 3aJaHHbBIC
MpernojaBaTeneM BOIPOCHL.

- «XOPOII0» CTaBUTCA B CiIydae, Korja paboTa BHIIIOJHEHA B TIOJTHOM 00bEME, HO C HE3HAUNTENbHBIM HapyIICHHEM
TpeboBanuii. PaboTa BBITIOIHEHA aKKYPaTHO, HO UMEIOTCSl HE3HAUYUTEIIbHbBIE HEAOCTATKU B ONMCAHUE XapaKTEPUCTHK
MaTepuana, Tabnuna 3amonHeHa. [Ipu 3ammre paboOThI JaHBI MOJHBIC OTBETHl HA 3ajJaHHBIC IMPENojaBaTeleM
BOTIPOCHI.

- «Y/10BJIETBOPUTEJbLHO» CTAaBUTCA B ClIy4yae, Korza padoTa BBIIIOJIHEHA HE B IOJTHOM 00BEME U ¢ HE3HAYUTEIbHBIM
HapymieHueM TpeOoBaHuil. PaboTa BBIMONHEHAa aKKypaTHO, HO HMMEIOTCS HEMOJIHOE ONHCAHWE XapaKTECPUCTHK
MaTepuana, Tabnuua 3amonHena. [Ipu 3ammre paboThl JaHBI HEMOJHBIE OTBETHI HA 3aJaHHBIC MpENoAaBaTeleM
BOTIPOCHI.

- «HEeY/I0BJIETBOPUTEJILHO» CTABUTCS B CIIydae, KOrga padoTa BHIIIOJIHEHA HE B IIOJIHOM 00bEME U C HapyLICHUSIMU
TpeboBaHMii. PaboTa BBIMOTHEHA HE aKKYPAaTHO M OMUCAHUE XaPAKTEPUCTHK MaTepuaia JaHbl He TOYHO, 00pa3Ho,
TabnuIa He 3anonHeHa. [Ipu 3amuTe paboThl HE JaHO HU OJJHOTO IIPaBUIILHOTO OTBETA Ha 3aJJaHHBIC MTPEToJaBaTeIeM
BOTIPOCHI.

JladopaTopHas padora Ned
HcnpiTanus apMaTypsbl ISl 5KeJ1€300€ TOHHBIX KOHCTPYKIHIA.

Heanb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTENIBHBIX MATEPUAJIOB, U3ACIUA U KOHCTPYKLUH, B TOM YHCIIE
IIPUMEHSAEMBIX IIPH JIEKTPO3AIUTE, TEIUIO- U 3ByKOU30JISALUHU, OTHE3AINTE, IIPU CO3JaHUU PEILICHUN IS
BJIYKHBIX U MOKPBIX ITOMEIICHU!, aHTUBAHJaJIbHOW 3aIUTHI;

Boinosinus padory, Bel Oyaere:

ymemp:

- ONpPENEeNsATh COCTaB M pacydeT IMOKa3aTeJIed MCIOIb30BAHUS TPYAOBBIX U MaTEepPUATbHO-TEXHUUECKHUX
pecypcos;

- OTNIPECIIATh BUJ apMaTyphl JJIS KEJI€300€TOHHBIX KOHCTPYKITHA.

MarepuajabHoe o0ecrieyenue:

- METOJTMYECKOE YKa3aHHE O BEITIOJTHEHHIO J1a00paTOPHOH pabOTHI;
- npecc bpunens,

CTaJIbHOW LIAPHK,

HCIIBITYEMBIA METAILI,

LITAaHT€HIIUPKYJIb,

KapaHjaaui, GopmyJbl,

3ananue:

W3y4unTh cocTaB apMaTyphl AJIs JKEIe300€TOHHBIX KOHCTPYKIH. [1o METOAMYECKUM yKa3aHUAM BBITIOJHHUT
71ab0paTOpHYIO paboTy, pe3yIbTaT 3aHECTH B TAOIHILY.

KpaTkne Teopernyeckue cBeaeHUsI:
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Apmatypa  Kene300€TOHHBIX KOHCTPYKILUH, HEOThbeMJIeMasi COCTaBHAas 4YacTh  KeJe300€TOHHBIX
KOHCTPYKIIUW, TpeJHa3HAuYCeHHAs JJIs yCUJIeHUs OeTOHA, BOCIIPMHUMAIOIIAS PacTITUBAOIINE (pexe —
C)KUMAIOIINE) YCHITHS.
[TpuMmeHnsieTcs TIaBHBIM 00pa3oM CTallbHasi THOKasi apMarypa (B BUAE OT/A. CTePKHEU WU CBAPHBIX CETOK
U KapKacoB); MHOr/Ia — XEcCTKas apMaTypa (MpOKaTHBIE IBYTAaBpbI, LIBEUIEPHI, YIOJdku). B kauectse
apMaTypbl MOTYT OBITh HCIIOJIb30BaHbI TAK)KE CTEKIIOMJIACTUKY, 0aMOYK U JIp. MaTepHaJbl.
PasznuyaroT apmatypy: pabouyro, yCTaHaBIMBAEMYIO B KeJIe300€TOHHBIX KOHCTPYKIUSAX B COOTBETCTBUU C
pacuéToM, MOHTAXHYIO U pacHpeAeTUTEIbHYIO, NpeIHa3HAaYCHHbIE Ui 0O0pa30BaHHUS COBMECTHO C
paboueii apMaTypoi KapKacoB M CETOK M YCTaHABJIMBAEMBbIE 10 KOHCTPYKTUBHBIM COOOPaKEHUSIM.
MHoroo0Opa3ue  BHIOB  KOHCTPYKLUMH  OOpeAenseT  HEeOoOXOAMMOCTh  W3TOTOBJICHHS
CIell. apMaTypHbIX CTajeil, KOTOpbIE AODKHBI MMETh pa3jMuHble MPOYHOCTHBIE XAPAKTEPUCTUKHU U
o0yajaTh JOCTATOUYHBIMU TNIACTHYECKMMH CBOMCTBAMH.
Haubonee pacmnpocTtpaneHa apmarypa cTepkHeBas (ropsiuekaraHas, YHNPOYHEHHash TEPMHUUYECKU H
BBITSKKOM), KOTOpasi B 3aBHCHMOCTH OT IMPOYHOCTH MOJpA3JCNseTcss Ha 7 KIAaccoB (BBIMTYCKAaeTCs
auaMeTpoM ot 6 10 90 MM), ¥ TIPOBOJIOYHAs, B BUJIE MPOBOJIOKH (AHaMETpOM OT 3 A0 8 MM), IpsacH,
KaHATOB, CBAPHBIX U TKAHBIX CETOK.
Jnis 3akperieHust apMatypbl B 0€TOHE KOHIIBI TTIAJIKUX apMaTyPHBIX CTEPKHEH IEIal0T 3arHy THIMH B BUJIE
KPIOKOB, B CTEp)KHSX MEPUOAWYECKOro TpoQuis KPIOKM He OoTrubawT. B 3aBUCHMOCTH  OT
BOCIPUHHUMAEMBIX Harpy30K apMaTypa JEJIUTCS Ha MOIMEpPeuHyro, KOTopas MPEemsTCTBYeT 00pa30BaHUIO
HAKJIOHHBIX TPEIIMH OT BO3HUKAMOIINX CKAIBIBAIONINX HANPSDKEHUH BOJIM3H OTIOP M CBSI3BIBACT OCTOH
C)KaTo# 30HBI C apMaTypOH B PaCTSIHYTOM 30HE, U MPOJOIBHYIO0, KOTOPAasi BOCIIPUHUMAET PaCTITUBAOIINE
HaNPsDKEHUS U TIPETIATCTBYET 00pa30BaHUIO BEPTHKAIBHBIX TPEIIUH B PACTSAHYTON 30HE KOHCTPYKIIHH.
B npenBaputenbHO HANPsSKEHHBIX KOHCTPYKLIUAX MPUMEHSIOT HANpATaeMyl0 apMarypy U3 apMaTypHOIl
CTaJIM C BHICOKMM BPEMEHHBIM CONPOTUBJIEHHEM paspriBy [900 Mu/m? (90 kre/mm?) u Goree]
[To dopMme moBEepXHOCTH apMaTypa MOXKET OBITh MEPHUOIUIECKOr0 MPOGUIIL U TTIaAK0i. BeicTymnbl B Bue
pebep Ha MOBEPXHOCTH CTEPXKHEBOW apMaTyphl MEPHOAUYECKOro Npoduis, pudbl WM BMSATHHBI Ha
MIOBEPXHOCTH MPOBOJIOYHON apMaTyphl YIy4ylIaioT cueruieHne ¢ OetoHoMm. [lo cmocoOy mpumeHeHus
IIPY ApMUPOBAHUY JKETIE300€TOHHBIX 3JIEMEHTOB pa3lIMYalOT HampsraeMyio (eciu apmarypa Obuia
MOJIBEPrHyTa MPEIBAPUTEILHOMY HATSDKEHHIO) U HEHANpsAraemylo apmarypy. HarsbkeHue ciy>XuT Juis
YBEIIMYCHUSI TMPOYHOCTU KeNe300€TOHHOW KOHCTPYKIMH, TaK KaK CIIOCOOCTBYET MpeNOTBpAIICHUIO
00pa3oBaHMs TPEIIMH, YMEHBIIEHUIO IPOTMO0B M CHUKEHUIO COOCTBEHHON MacChl KOHCTPYKIIUU.
CoBMecTHYIO paboTy apMaTypbl 1 6€TOHA 00ECIIeYnBAET CIIETUICHHUE UX 10 TOBEPXHOCTH KOHTAKTA.
CuerieHre apMaTypbl ¢ 0€TOHOM 3aBHCUT OT MPOYHOCTU OETOHA, BETMYUHBI €r0 YCaJKH, Bo3pacTa OeToHa
1 0T (hOPMEBI CEUSHUS apMaTyphl U BUJIA €€ TIOBEPXHOCTH.

HOpﬂ)IOK BbIIIOJTHCHU A paﬁon:

1. O3HaKOMUTBCS C BUJIAaMU MCHBITAaHUS apMaTyphl JUIs JKe1€300€TOHHBIX KOHCTPYKIIHH.
2. BBINOMHUTE HCTIBITaHKS HAa TBEPAOCTh METAIa apMaTyphl.
3. PesynbTat opopMuTh B TaOIMILY.

Xoja padoThI:

CTyzaeHTbl, 03HaKOMUBIIHNCH ¢ 00pa3liaMu, BBIIOJIHUB JJa0OPaTOpHYIO paboTy AOKHBI ClIeNaTh BHIBOJ U
pe3yabTaT opOPMUTH B KOHCIIEKTE ISl TaOOPATOPHBIX M MPAKTHYECKUX padoT.
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Marepuan Benuuun Hnam Pamnyc TBepaocThb TBepoocthb IIpounoc Tsep

a eTp JYHKH, yepes 4yepes Thb JIOCTD
JIaBJICHUS mapu I,MM II0IA/b nmuametpbl D u MaTepuan HB
P,kr Ka, D, nynku HB, d HB, xr/mm2 gb, o
MM Kr/Mm2 Kr/Mm2 roc
T

KoBannas cranb

Cepslii uyryH

dopma npeacTaBjieHus pe3yJabTara:
Pe3ynbTathl 3aHecTH B TaONMIly. 3alIUTUTH BBIIOJIHEHHYIO pa0oTy.

Kpurepum ouenku:

- «OTJINYHO» CTaBUTCS B ClTydae, Kor/ia padoTa BBITIOTHEHA B IIOJTHOM 00b&Me ¢ cobmroienneM TpeboBanwmii. Pabora
BBHIMOJIHEHA AKKYypaTHO, TaOnuia 3amoiHeHa. [Ipu 3ammre paboOThl JaHBl TIONHBIE OTBETHl HAa 3aJlaHHBIC
Mperno/iaBaTeneM BOIPOCH.

- «XOPOIL0» CTaBUTCS B CiIydae, Korja paboTa BHIIIOJHEHA B TIOJTHOM 00BbEME, HO C HE3HAUYNTENLHBIM HapyIICHHEM
TpeboBanuii. PaboTa BBITIOIHEHA aKKYPaTHO, HO UMEIOTCSl HE3HAUUTEIIbHBIE HEJIOCTATKH B OTIMCAHUE XapPaKTEPUCTHK
MaTepuana, Tabnuna 3amonHeHa. [Ipu 3ammre paboThl JaHBI TMOJHBIE OTBETHl HA 3aJaHHBIC INpEMoaaBaTelieM
BOTPOCHI.

- «Y/I0BJIETBOPUTEJbLHO» CTAaBUTCA B Clly4yae, Korzna padoTa BBIIOJIHEHA HE B IIOJTHOM 00BEME U C HE3HAYUTEIbHBIM
HapymieHneM TpeboBaHuil. PaboTa BBIMONHEHAa aKKypaTHO, HO HWMEIOTCS HEMOJIHOE OIMCAHUE XapaKTePUCTUK
MaTepuana, Tabnuua 3amonHena. [Ipu 3ammre paboThl JaHBI HENOJHBIE OTBETHl HA 3aJaHHBIC MpENoAaBaTeleM
BOTIPOCHI.

- «HEeY/I0BJIETBOPUTEJILHO» CTABUTCS B CIIydae, KOrga padoTa BHIIIOJIHEHA HE B IIOJIHOM 00bEME U C HapyLICHUSIMU
TpeboBaHmii. PaboTa BBIMOTHEHA HE aKKYPAaTHO M OMUCAHUE XaPaKTEPUCTHK MaTepHaia JaHbl He TOYHO, 00pa3Ho,
tabnuia He 3anonHeHa. [Tpu 3anmre padoThl He TaHO HU OJJHOTO MPABUIILHOTO OTBETA Ha 3a[aHHBIC IPENOaBaTeNIeM
BOTIPOCHI.

JlabopaTopnasi paGora NeS
Onpenenenue npeaesna NPpOYHOCTH 0€TOHA HA CiKATHE.

Henanb: BUABI U CBOMCTBA OCHOBHBIX CTPOMUTENIBHBIX MATEPUAJIOB, U3ACIINA U KOHCTPYKIUM, B TOM YHUCIIE
MIPUMEHSAEMBIX IIPH JIEKTPO3AIIUTE, TEIUIO- U 3ByKOU30JISALMHU, OTHE3AIINTE, IIPU CO3JaHUU PEIICHUN IS
BJIYKHBIX U MOKpPBIX ITOMEIICHUH, aHTUBAaHJAJIbHOU 3aILUTHI;

Boinosinus padory, Bel Oyaere:

ymemp:

- ONPENEeNsATh COCTaB M pacydeT IMOKa3aTeJed MCIOIb30BAHUS TPYAOBBIX U MaTepUATbHO-TEXHUUECKHUX
pecypcos;

- OIPENENATh Mpesie MPOYHOCTH OETOHA Ha CKaTHe

MarepuajabHoe o0ecrieyenue:

- MCTOAUYCCKOC YKAa3aHHUC 110 BbIIIOJHCHUIO na6opaTopHof/'I pa6OTLI;
- OeTOHHBIH KyO

- IIpeCC TMIPaBINYECKUH,

- IITaHTeHIUPKYJIb.

3ananue:

HSyLII/ITB npe,uena HpO‘-IHOCTI/I 6CTOHa Ha CXaTuc. HO MCTOJUYCCKUM YKAa3aHUSAM BBIIIOJIHUTDH na60paTopHy}0
paboTy, pe3ynbTaT 3aHECTH B TaOJHUILY.

KpaTkue Teopernueckne cBeieHUs:
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B xene300eTOHHBIX KOHCTPYKIUSX OCTOH HCIONB3YETCS U BOCIPHUSTHS CKUMAIONUX HATPSHKCHUH.
[ToaToMy 32 OCHOBHYIO XapaKTEPUCTUKY MPOYHOCTHBIX CBOMCTB OETOHA MPUHSTA €r0 TPOYHOCTH Ha OCEBOE
cxkatue. Bee nmpyrue xapakTepucTuku (IPOYHOCTh HA PACTSDKEHUE, MECTHOE CKATHE H JP.) MOTYT OBIThH
OTIpeCIICHBI M0 SMIUPUUECKUM (HOPMYIIaM C TIOMOIIBIO IKCIIEPUMEHTAIBHBIX KOA((DUIIMEHTOB.
Hanbonee mpocThiM ¥ HallEKHBIM CIIOCOOOM OIICHKH TPOYHOCTH OETOHAa B PEAIBHBIX KOHCTPYKIIHSX
SIBJIICTCSL UCTIBITAHNE HA Mpecce KyOOB OETOHA, M3TOTOBJIICHHBIX B TEX K€ YCIOBHSX, YTO U KOHCTPYKIIHSL.
[TockobKy KOHCTPYKIMU 10 ()OPME OTIUYAIOTCS OT KyOOB, KyOWKOBasl MPOYHOCTH HEIIOCPEICTBEHHO B
pacderax HE HCIIOJNB3YeTCs, a CIYXKHT TOJBKO I KOHTPOJIS KadecTBa OeToHAa. 3a cTaHAapTHHIC
nabopaTopHble 00pa3ibl MpUHUMAKOT KyObl pazmepamu 10x10x10 cM (6a30BbIi pa3zmep).

[Tpu uchbITaHUAX 00PA3IOB APYTUX PA3MEPOB UX MPOYHOCTH JOJHKHA OBITh MEPEeCYNTaHa HA TPOYHOCTH
OeroHa B oOpasmax 0azoBoro pasmepa. [IpodHocTh OeTOHA NpPU PACTSHKCHUU 3aBHCUT OT MPOYHOCTH
[IEMEHTHOT'O KaMHsI U CIEIUICHHUS ero C 3anoiaHuTeneM. [Ipu oceBoM pacTsiKeHHH MPOYHOCTh OeToHa B 10-
20 pa3 MeHbIIIE IPOYHOCTH MPH CKATUH.

W3-3a TpyIHOCTEH IEHTPUPOBAHUS PACTATUBAIOIICH CHIIBI ICTHHHOE BPEMEHHOE COMPOTUBIICHUE OETOHA
Ha OCEBOE PACTSHKCHHUE MOTyYUTh TPYIHO, IIOATOMY Ha MPAKTHKE OMPEACISIFOT €r0 KOCBEHHBIMH METOIaMHU
— T0 pe3yJibTaTaM HCHBITAaHUH KyOOB WJIM IWIHHIPHYECKUX OOPa3IOB HA pacKaJbIBAHUE WM W3TrHOa
OEeTOHHBIX OaJoK.

IMopsiiok BHINOJHEHNST PA0OTHI:
1. Hcneitats 00pa3iel 0eToHA Ha cykaTHE (THAPABIMYSCKHN MTPece)
2. PesynbraT ucnbiTaHuii BHECTH B TaOJIHILY.

Xoa padoThI:

CryneHTbl, 03HAaKOMUBIIKCH C 00pa3liaMy, BHIIIOJIHUB JIA0OPATOPHYIO padoTy clenaTh BEIBOJ U
0o OpPMUTH B KOHCIIEKTE MJIs 1a0OPaTOPHBIX U MPAKTUUYECKUX PAOOT.

[Tpyu BBINIOJIHEHUU HUCHBITAHUH, MEpPE] YCTAaHOBKOW 00pa3loB Ha MPECC WIW HCHBITATEIbHYI0 MALIUHY
yIAIAI0T YacTUIBI OeTOHA, OCTaBLIMECS OT MPEeAbLAYIIEro HMCIBITaHUS Ha ONOPHBIX IUIUTax Ipecca.
Harpyxenne o00pa3loB MNpOU3BOJAT HEMPEPHIBHO, A0 MX MOJIHOIO pa3pylIeHUss CO CKOpPOCTHIO,
o0ecrieynBarolieil MOBBIIEHNE pPAacUyeTHOro HampsbkeHus B OeroHe B mpeaenax 0,6+0,4 MIla/c. 3a
pazpyliiatoiiee NpUHIMAaT MAaKCUMAJIbHOE YCHIINE, JOCTUTHYTOE B ITPOLIECCE UCTIBITAaHUSL.

[Ipenen mpoyHOCTH TIPH CXKATUU OETOHA
rae Fp — paspymaromas narpyska, kH;
A — nomak MoNepeyHoro ceueHus oopasia, cm? .

HanmeHnoBanue ILnomane nonepeynoro | Paspymaromas IIpenen npoynocTu
MarepuaJjia ceyeHusi, cM3 HArpy3Ka, Kr K/cm3 Mlla

beronnsiii kyo

Beronnsiii ky6

beronnsiii kyo

dopMa npeacraBIeHus pe3yabrara:
Pe3ynbTarsl 3aHecTH B TaONUIly. 3alIUTUTh BBITIOJIHEHHYIO padoTy.

Kpurepun ouenku:
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- «OTJHMYHO» CTaBUTCS B cly4ae, Korja padoTa BINOIHEHA B TOTHOM 00BEMeE ¢ coOIoieHneM TpeboBanuid. PaboTa
BBHIMOJIHEHA AaKKypaTHO, TaOnuia 3amoiHeHa. [Ipw 3ammre paboOThl JaHBl TIOJNHBIE OTBETHl HAa 3aJlaHHBIC
MPENOoIaBaTeIeM BOIPOCHL.

- «XOPOII0» CTaBUTCA B CIIydae, Korjga paboTa BHIIIOJHEHA B TIOJTHOM 00BbEME, HO C HE3HAUNTENFHBIM HapyIIEHHEM
TpeboBanmiil. PaboTa BEIMOIHEHA aKKypaTHO, HO IMEIOTCSI HE3HAYUTEIHHBIE HETOCTATKHA B ONHMCAHHE XapaKTEPHUCTHK
Mateprana, Tabmuma 3amomHeHa. [Ipm 3ammre pabOTHI JaHBI TOJHBIE OTBETHI HAa 33/IaHHBIE IPETOIaBaTEIeM
BOTIPOCHL.

- Y/I0BJICTBOPUTEJbLHO» CTABUTCA B Clly4yae, Korza paboTa BEIIIOJTHEHA HE B MOJTHOM 00BbEME U C HE3HAYUTEIbHBIM
HapylieHueM TpeOoBaHui. PaboTa BBINIOMHEHAa aKKypaTHO, HO WMEIOTCS HEMOJIHOEC OIUCAHHME XapaKTEPUCTUK
Matepuaia, Tabnuia 3amonHeHa. [Ipu 3ammre paboThl JaHBI HETOJIHBIC OTBETHI Ha 3a/IaHHBIC IMPEMOAaBaTEICM
BOTIPOCHI.

- «HEeY/I0BJIETBOPUTEJILHO» CTABUTCS B CiIydae, Korga padoTa BBIIIOJIHEHA HE B IIOJIHOM 00bEME U C HAPYIIEHUSIMU
TpeboBanmil. PaboTa BIMIOHEHA HE aKKypaTHO M OMFCAHME XapaKTePUCTHK MaTephaia JaHbl HE TOYHO, 00pa3Ho,
Tabyuna He 3anosHeHa. [Ipu 3ammTe paboThI HE TaHO HY OJTHOTO MPABHIILHOTO OTBETA Ha 3a/IaHHBIC MPEToaBaTeIeM
BOIIPOCHI.

JlaGopaTropHasi padora Ne6

HcnbiTanne 1 KOHTPOJIb KaYyecTBa 0€TOHA Hepa3pylIAIIIHM CIIOCO00M.

Heanb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTENIBHBIX MATEPUAJIOB, U3ACIUA U KOHCTPYKLUHI, B TOM YHCIIE
IIPUMEHSIEMBIX [P 3JIEKTPO3AIUNTE, TEIUIO- U 3ByKOU30JIALUH, OTHE3AIINTE, IIPA CO3JaHUM PELICHUN IS
BIIQ)KHBIX U MOKPBIX ITIOMEIIECHNN, aHTUBAH1aJIbHON 3aILUThI;

Beimosinue padory, Bel Oynere:

ymembs:

- OIIpENeNIATh COCTaB M pacyeT MoKa3aTesell MCHOIb30BaHUs TPYJOBBIX M MaTepHaIbHO-TEXHUYECKUX
pecypcos;

- OIIPEIETIATh KOHTPOJIb KauecTBa 0€TOHA Hepa3pyIaoIM CIIOCOO0M.

MarepuaabHoe odecrieyenme:

- METOJIMYECKOE YKA3aHHKE I10 BHIOJHEHHUIO JTJAOOPATOPHOM pabOTHI;
- BUIe0 (hHUIibM,

- IuTEepaTypa.

3amanmue:

M3yunth cmocoObl HMCHBITAHWM M KOHTPOJIb KauecTBa OeToHa HepaspymatommuM crocodom. Ilo
METOJIMYECKUM YKa3aHUAM BBIIOJHHUTE J1a00PaTOPHYIO paboTy, pe3yIbTaT 3aHECTH B TAOJIHILY.

KpaTKHe TCOPECTUHYCCKHUE CBCICHUSA

J11s1 oLileHKH COCTOSIHUSI OETOHHBIX KOHCTPYKIMI HEOOXOMM BCECTOPOHHUMN aHaIN3 (PAKTOPOB, BIUSIOMINX
Ha UX JKCIUIyaTallMOHHBIE XaPAKTEPUCTUKHU, TAKUE KAK MPOYHOCTb, TOJIIMHA 3alUTHOTO CJIOS, JUAMETP
apMarypspl, TEILIONPOBOJHOCTb, BIIAXKHOCTb, aAre3uss NMOKpeITMM M T.1. Hepaspymaromume Meroas
KOHTPOJISi OCOOEHHO aKTyallbHbI, KOTJa XapaKTepPUCTHUKU OETOHA M apMaTypbl HEM3BECTHBI, 3 OOBEMBI
KOHTpOJIs 3HaunTenbHbl. MeTopl HK 1at0T BO3MOXKHOCTH KOHTPOJIS KaK B JIa0OPATOPHBIX YCIOBHSX, TaK
Y Ha CTPOUTEIIBHBIX IIIOIIAJKAX B IIPOLIECCE DKCILTYaTallUH.

B 4ém mrochbl Hepa3pymawinero KOHTPoJIsi:

° Bo3MOXHOCTh HE OPraHNW30BbIBaTh Ha IJIOLIAIKE TAOOPATOPHIO OLIEHKHU OETOHA.
° CoxpaHeHHe LIeTOCTHOCTH MPOBEPSAEMON KOHCTPYKIIHH.
° CoxpaHeHHe dKCILTyaTallMOHHBIX XapaKTEPUCTUK COOPYKEHHH.

o lupokas cdepa npruMeHEHUSI.



[Tpu BceM MHOT000Opa3uy KOHTPOIMPYEMBIX TTapaMEeTPOB KOHTPOJIb MPOYHOCTH OETOHA 3aHMMAaET 0coboe
MECTO, TIOCKOJIbKY TIpU OIIEHKE COCTOSIHUS KOHCTPYKIIMH OMNPEACTSIONUM (HaKTOpOM SIBISIETCS
COOTBETCTBUE (PAaKTHUECCKON MPOYHOCTH OETOHA MPOSKTHBIM TPEOOBAHUSIM.

[Tpouenypa obcnenoBanuii pernamentupoBana [OCT 22690-2015 u TOCT 17624-2012. Obmuiue npaBuia
nmpoBepku kadectBa OetoHa m3ioxkeHbl B [OCT 18105-2010. Hepaspymaroniuii KOHTPOJIb TPOYHOCTH
O0eToHa TOJpa3yMeBaeT NMPUMEHEHHUE MEXaHWYECKUX METOJOB (yAap, OTPBIB, CKOJI, BIABIMBAHHEC) U
yIBTPa3BYKOBOTO CKAHUPOBAHUSI.

KoHTpoab MpPOYHOCTH TOTOBBIX OETOHHBIX KOHCTPYKLMH KakK MPaBWIIO MPOBOIUTCS MO rpaduky, B
YCTaHOBJICHHOM IIPOEKTOM BO3pacTe, MO0 NpH HEOOXOIMMOCTH, HANpUMeEp, KOrjAa IUIaHHPYeTCs
pexoHCTpyKusA. KOHTpOdb MPOYHOCTH CTPOSAIIUXCS KOHCTPYKUMH JTAET BO3MOXKHOCTb OLEHUTD
pacnamyOO4YHyl0O M OTIYCKHYIO MPOYHOCTh, CPaBHUTh pealbHbIE XapaKTEPUCTUKH MaTepuana C
[IaCIIOPTHBIMHU.

MeToabl Hepa3pymIaOIIero KOHTPOJIS MPOYHOCTH 0eTOHA JCIIAT HA JIBE IPYIIIIbI

IMpsimbie (METOABI MECTHBIX KocBeHHLIe
pa3pyuieHnuii)
. VY napHbIii UMITYJIbC
° CkanbiBanue pedpa P . Y
. Yrpyruii 0TCKOK
. OTpBIB CO CKaJIbIBAHUEM
. [Inactuueckas neopmanus
. OTpBIB METAITUYECKUX JUCKOB
YapTpa3zBykoBoe 00cCiieIOBaHNE

Ilopsinok BbINOJIHEHHUS PadOTHI:

1. O3HaKOMHTBCS C HEPa3pYIIAIIIUMH CITIoco0aMu OeToHa.
2. W3yunts ucnpiTanust 6€TOHa HEPa3pyIIAOLIUM CIIOCOO0OM.
3. M3y4nTh KOHTPOJIb KayecTBa MPOYHOCTH OETOHA.

4. 3anoJHUTD TAOIHILY.

Xoa padoThI:

CryzneHTbl, U3y4uB CHOCOOBI WUCIBITAHUM M KOHTPOJIb KadecTBa OETOHA Hepa3pyLIarollMM CIOCcOo00M,
UCIIONB3Ysl pa3InyHble HHPOPMAIIMOHHO HATJIAIHBIE TOCOOUS, JOKHBI ODOPMUTH JaHHBIE B KOHCIIEKTE
U1 1a00PATOPHBIX U MPAKTHUECKUX padoT.

Cpasnumenvhaa madauya memoooe KOHMpPOJisA NPOYHOCIU Oemona

Hepaspymaromum crroco6om Onucanue OcobeHHOCTH Henocratku

OTpLIB CO CKaJIbIBAHUEM

CkaibiBaHue pedpa

OTpBIB JUCKOB

Y napHblil UMITyJIbC

Yupyruii 0OTCKOK

[Tnactudaeckas nedopmarms
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VYabpTpa3ByKoBOI

dopma npeacTaBeHus pe3yabrara:
PesynbTaThl 3aHeCTH B Ta0NHITYy. 3allIUTUTH BBHITIOJTHEHHYIO paboTYy.

Kpurepum ouenku:

- «OTJIMYHO» CTABUTCS B ClTydae, Korjia padoTa BBITIOJHEHA B MIOJIHOM 00bEMe ¢ coOuroieHueM TpedoBanumii. Pabora
BBITIOJTHCHA aKKypaTHO, TaOnuma 3amonHeHa. llpu 3amuTe pabOThI JaHBI TMOJHBIC OTBETHI HAa 3aJaHHBIC
MIPEINOo/IaBaTeIeM BOIPOCHL.

- «XOPOII0» CTAaBUTCA B CIydae, KOra padoTa BEITIOJIHEHA B MTOJIHOM 00BEME, HO C HE3HAUYNTENbHBIM HapYIIIEHHEM
TpeboBanmil. PaboTa BEIMOIHEHA aKKypaTHO, HO UIMEIOTCS] HE3HAYUTEIHHBIE HETOCTATKHA B ONMCAHHE XapaKTEPUCTHK
MaTtepraina, Tabmuma 3amomHeHa. [Ipm 3ammre paOOTHI JaHBI TOJHBIE OTBETHI HAa 33/IaHHBIE IPETOIaBaTElIeM
BOIIPOCHL.

- Y/IOBJICTBOPUTEJbLHO» CTABUTCA B Clly4ae, Korza paboTa BBIIOJIHEHA HE B MTOJTHOM 00BEME U ¢ HE3HAYUTEIbHBIM
HapyleHneM TpeOoBaHuid. PaGoTa BBITIONHEHAa aKKypaTHO, HO WMEIOTCS HETOJHOE OINHCAaHWE XapaKTePHCTHUK
Matepuaia, Tabmuma 3amonHeHa. [Ipu 3ammre paboTH JaHBI HETIOJTHBIE OTBETHI Ha 33/IaHHBIE IPETOaBaTEIeM
BOTIPOCHI.

- KHEY/M0BJIETBOPUTEILHO» CTABUTCS B CiIydae, Korja paboTa BBHITIOJIHEHA HE B TIOJTHOM 00bEME M C HAPYIICHUSIMU
TpeOoBanuii. PaboTa BBINONIHEHA HE aKKYPaTHO U OMMCAHUE XapaKTCPUCTHK MaTepuaa JaHbl HE TOYHO, 00pa3HoO,
Tabyua He 3anosiHeHa. [Ipu 3amuTe paOoTHI HE JaHO HU OJTHOTO MPABUIILHOTO OTBETA Ha 3a[aHHBIC TIPEIojaBaTesieM
BOTIPOCHL.

T.01.01.03 APXUTEKTYPA 3JAHUA

IIpakTHyeckoe 3anaTHE N8

Bblqepana}me KOHCprKTI/IBHOﬁ CUCTEMBI I'PAKIAHCKOI0 31aHUS.

He.]'lb: 3aKpCIUTh 3HAHUA II0 OCHOBHBIM KOHCTPYKTHBHBIM CXCMaM W KOHCTPYKTHBHBIM 3JICMCHTaAM
3naHuid. IIpUBHUTH HABBIKM BBINOJHEHUS ApPXUTEKTYPHO-CTPOUTEIbHBIX depTexkeill. Hayuutb cTyneHToB
pa3buparbes B MPOEKTHON JOKyMEHTaluu. HayduTbest mpoeKTHpOBaTh KOHCTPYKTUBHYIO CXEMY 3JJaHUSI C
HECYIIMMHU CTEHAaMM. BBIYEpTUTH IO 3aJaHHBIM IapaMETpaM KOHCTPYKTHBHYIO CUCTEMY 3JaHHUA C
0003HaYeHHEM BCEX KOHCTPYKTHUBHBIX 2JICMCHTOB, 06pa3y10u11/1x HGCYHII/II\/'I OCTOB 3JJaHUsI.

Beinosnus padory, Bel Oyaere ymern:

- 10A0UpAaTh CTPOUTENbHBIE KOHCTPYKIMH JUIsl pa3pab0TKU apXUTEKTYPHO-CTPOUTEIbHBIX YEPTEKEH;

- rpaduueckre 0003HaYeHUsI MaTEPHAJIOB U 3JIEMEHTOB KOHCTPYKIIUH.

MaTepnanbﬂoe odecneuenmne:

- METOJAUYCCKOC YKa3aHHC 110 BBIITOJIHCHUTIO HpaKTquCKOﬁ pa6OTLI;

- CTPOUTCIIbHBIC KaTaJIOT'!.

3aganue:

Ilo 3amanHbiM B TabOnume 1 mnapamMerpaM HEOOXOAMMO BBIUEPTUTH IUIAH 3JaHUsA C 0003HAUYCHHUEM BCEX
KOHCTPYKTHUBHBIX 3JICMCHTOB, o6pa3y101u1/1x HGCYHII/Iﬁ OCTOB 31aHHA. Ha ocHOBaHun HNCXOOHBIX JAaHHBIX BEIYCPTUTH
KOHCTPYKTHUBHYIO CXEMY 3/1aHHsI C HECYILIUMH CTEHAMH.

TonmmHa HapyXHBIX ¥ BHYTPEHHHX HECYIIMX CTEH, IIar U KOJUYECTBO MIArOB MPUHUMAIOTCS MO 3aJaHHIO (CM.
Tabmuiy 1).

KonctpyktuBHas cxema BeraepunBaercsa B macmrabde 1:100 Ha mucte dopmarta A-3 ¢ cobironeHneM TpeboBaHUi
ECKJ u CITJIC.

KpaTkue TeopeTrnyeckue cBeieHUs:

KoHTypBI KanuTanbHEIX CTEH 00BOAST TOJICTON CILTONMIHOM JrHUEH TonmuHou 0,8-1 MM. Bee octanbHble 351IeMEHTHI
0OBOJST TOHKOW CILTOIIHON JrHUEH TonmuHoi 0,3-0,5 MM. CaMble TOHKHE JIMHAY — Pa3MepHbIE (TOHKUE CIUIOLIHbIE
0,1-0,2 MM) u JMHNHE pa30MBOYHBIX oOcell (TOHKHE INTPUXIyHKTHpHBIE). OcH Ha Bcex deprexax 0003Ha4yaroT
Kpy»KoM nuamerpoM Jio 10 mm. BepTrkanbHble ocu ciieBa HalpaBo MapKHPYIOT ITUPpPaMH, TOPU3OHTAIBHBIE OCH
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CHH3Y-BBEPX — OONBIIMMH OYKBaMH PyCCKOTO an(aBHTa, HCKITI0Yas OyKBEI E («TOUKI» MOTYT MOTEPATHCS WM HE
npomneyatarsces), 3 (cxoxka ¢ mudpoii 3), ¥ («XBOCTHK» MOXKET OTEPSTHCS WIM He mporedarathes), O (cxoxka ¢
uugpotii 0), b (cxoxka ¢ Oyksoii b), bl (cxoxka ¢ nudpoti 11), b, FO (cxoxka ¢ nudpoii 10).

CrnieBa ¥ BHU3Y OT UepTeXka IUIaHa HAaHOCAT TPU pa3MepHbIe TMHUH. [lepBas TuHUS — pa3Mephbl IPOSMOB U POCTEHKOB
Ha HApY>KHOW CTEHE;, BTOpas — PACCTOSHHS MEXIy pa3OMBOYHBIMH OCSMH; HAa TPETbEeH pa3sMEepHOW IJWHUHI
MIPOCTABIIAIOT OOIIHe TabapuTHBIC pa3Mepbl 3maHus. IlepBas IWHUA AOHKHA OTCTOATH OT cTeH Ha 10-15 MM,
crienyrolmue Ha 5-7 MM Ipyr OT Apyra.

BHyTpu m1aHOB IPOCTABISIOT EMOYKY Pa3MEPOB 10 BHYTPSHHUM IPaHSM CTCH IMOMEIIEHUH, ITOKa3bIBAIOT TOJIIIHHY
BHYTPEHHHUX MEPETOPOJIOK U CTEH (C MPUBSI3KON K Pa30MBOYHBIM OCSIM).

KoopauHnanmonHas ock — yCJIOBHAS JIMHUS B TIAHE, ONPEICIISIONIAs MECTOIIOJIOKECHUE BEPTUKAIBHBIX 3JICMEHTOB.
KoopamrannonHapie oc HAHOCAT HA W300pakeHre 3/IaHMsl, COOPYKEHUSI TOHKUMH IMTPUXITYHKTUPHBIME JINHUSIMH,
0003Ha"al0T apabckuMu IUppaMd W TPONHCHBIMH OyKBaMH pycckoro andaBuTa B Kpyxkkax ¥6-12 mm (B
cooTBeTcTBHH ¢ prcyHKOM 1). IlociienoBatenbHOCTh 0003HaUSHH KOOPAMHAIIMOHHBIX OCEi MPUHUMAIOT T10 TUIaHy
CJIeBa HAIPaBO U CHU3Y-BBEPX.

1-3 MM |
/

Pucynox 1 - I[lpasuna oghopmaenust KOOpOUHAYUOHHBIX OCell

HpaBI/IHa OIMpEACJICHUA IPUBA30K KAallUTAJIbHBIX CTCH.
Ilpusaska — 3TO pacCTOSHHE OT KOOPAMHALMOHHOM OCH 1O BHYTPEHHEH TIpaHu CTeHbl. [IpuBsizka AOIKHA
o0ecreunBaTh MUHUMAaJIbHOE ONMPAHUE IIUTHI HEPEKPBITHSI.

IIpuBsi3ka HAPYKHBIX HeCYIIUX CTEH:
BHyTpeHH:s rpaHb CTEHBI CMEIaeTCs ¢ KOOPAMHAMOHHOM ocH Ha 120 MM (B COOTBETCTBHUH C PUCYHKOM 2).
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Pucynox 2- Ilpueazka HapysicHbix HeCYuux cmen.
IIpuBs3Kka HAPYKHBIX CAMOHECYIIUX CTEeH:

BHyTpeHHsI1 TpaHb CTEHBI COBIAJACT C KOOPJAWHAIMOHHOW OCBIO («HYJIeBas MPHBSI3Ka») (B COOTBETCTBUH C
pUCYHKOM 3).
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PucyHOK 3- Hpue;wka HAPYIHCHbIX CAMOHECYUIUX CMEH.

IIpuBsi3ka BHyTPEHHUX CTEH:

KoopauHanmoHHast 0Ch COBMAAET C TEOMETPUIECKON OChIO («OCeBasl MPUBs3Ka») (B COOTBETCTBUH C PUCYHKOM 4).
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Pucynox 4 - Ilpussaska HympeHHUx cmen.

Takke MOKHO HCIIO/IB30BATh CICIYIOLIYI0 IPUBA3KY:

- HapyXHbI€ HeCyIIrne KUpNUYIHbIe cTeHbl — 200MM;

- BHYTpPEHHHE HEeCyIIre KUPIMYHbIE CTEHbI — OCeBast NPUBS3Ka;
- Hapy>KHbBIE MaHeJIbHbIE CTEHBI — 80MM;

- BHYTpPEHHHE NTaHEJIbHbIE CTEHBI — OCEBas MIPHUBSI3KA.

Taﬁ.ﬂnua 1. I/ICXO)]HBIC JAHHBbIC NJA MOCTPOCHUSA KOHCprKTI/IBHOﬁ CXCMBbI 31aHUA

Hcxoan Homep BapuanTa
bI¢
ambie 1 2 3 4 5 6 7 8 9 10
HgTe]:I?H Kl/lpl'l](l InmaHeJdb Kle’lI/I InMaHeJab IMaHeJab Kle'lPI InmaHeJab KI/IpHH MnmaHeJab Kle’lI/I
l:ﬁ; YHada HaA YHasA HasA HasA YHada HasA YHadA HadA YHada
BET:H:H Kl/lpl'l](l InmaHeJdb Kle’lI/I InMaHeJab IaHeJab Kle'lPI InmaHeJdb KI/IpHH MnmaHeJab Kle’lI/I
]-)l,ﬂg YHasA HasA YJHadA HasA HasA JHasA HadA YHasA HasA JHasA
Tonmmuu
a
napyxn | 640 350 510 400 450 720 300 640 420 720
bIX CTEH
(mMm)
Toamuu
a
““g;ge“ 380 160 380 120 160 380 180 380 200 250
CTEH
(Mm)
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Toammuu

a

neperop 250 80 250 80 80 250 80 250 80 250

OIKH

(Mm)

ar

NpoaoJb

HbIX 6600 4500 6300 6000 5400 4200 6300 5400 4800 5700

CTeH

(vm)

Konuyec

TBO

POI0JIhL 3 4 3 4 3 4 3 4 3 4

HBIX

1aroB

ar

nonepey

HBIX 4800 3000 4800 3600 6000 6300 3900 3300 6300 5400

CTeH

(Mm)

Konuyec

TBO

nonepey 4 2 4 2 4 2 4 2 4 2

HBIX

1IaroB
Beckap Beckap Becxkap Beckap | Beckap Becxkap Beckap Beckap Beckap Beckap
KacHasi Kaccnaﬁ KacHast Kaccnaa Kaccnaﬂ KacHasi Kaccnaﬂ KacHast Kaccﬂaﬂ KacHasi
c ¢ c c c

Konctpy nomepeu NnpoaoJa nonepeu npoaosa | momepe nponos nomnepe nponos nomnepe npooan

KTHBHAsA bHBIMHU bHBIMH | YHBIMU YHBIMHU YHBIMH
HBIMH HBIMH HBIMH HBIMH HBIMH

cxema necymu HecyIIu Hecymu HeCylH | HecyIH Hecymu HeCcylH Hecymu Hecylu necymu
i MH i MH MH i MH i MH i
CTeHAMH CTe:aM cTeHAMHU CTe:aM CTe:aM cTeHAMHU CTe::aM CTEeHAMH CTe:aM CTeHAMH

Hean pa6orbl: BeruepTuts mo 3a1aHHBIM NapaMeTpaM KOHCTPYKTHBHYIO CXE€My 3[aHMs C 0003HaYeHHEM BCeEX
KOHCTPYKTHBHBIX 3JIEMEHTOB.

[Topsimok BBITTOTHEHUSI PAOOTHI:

1. OnpenenuTs KOHCTPYKTUBHYIO CXEMY 3/IaHUS, HaIllpaBJIeHUE HECYIIUX CTEH, OTOP.

2. Hanectn mponosipHblE M MONEpEYHBbIE MOTYJbHBIE KOOPIAWHALMOHHBIE OCH, YCTAHOBUB Pa3MEpBbl MEXIy
HUMH COTJIACHO 3a/1aHHIO (CMOTPH MPUIIOKEHHUE A).

3. BrInomHUTE NPHUBSI3KY HAPYKHBIX M BHYTPEHHUX CTE€H K MOIYJIBHBIM KOOPAWHALIMOHHBIM OCAM, CUUTAs], YTO

TOJIIIMHA HAPYKHBIX CTEH Ouap =040 MM, TONIMHA BHYTPEHHUX CTECH Oy =380 MM, IpPU 3TOM CIEIyeT YETKO
YCTaHOBUTH XapakTep paboThl CTEH: HECYIINA, CAMOHECYIIMN | T.JI.

4. Paboty cnexyet BeimonHATH B Maciirade 1:50,1:100.

5. N300pakeHHBIN TUIAH 31aHKS AOJDKEH AaTh NMPEACTaBICHUE 00 €ro KOH(PUIypaluuu U pa3Mepax COTrJIACHO
[IOJIyYE€HHOTO 33]JIaHusl.

BrruepunBanue miaHa peKOMEHIyeTCsl HAUMHATh ¢ HaHeCEeHHs pa30MBOYHBIX oced. C Hapy>KHOW CTOPOHBI IJIAHOB
HE00XO0MMO TIPOCTABIISATH IBE Pa3MEPHBIE JTMHHUU:

- pa3Mepbl MeXAY Pa30MBOYHBIMH OCSIMH BCEX HECYIIUX KOHCTPYKIUI (CTEH, CTOJIOO0B);

- o0miye rabapuTHbIe pa3Mephl MEKAY KpalHUMU pa30MBOYHBIMHU OCSIMH 3[aHHMS.

3a mocnenHel pa3sMepHOl TMHUEH pa3MeIlaloT B KPY)KKaxX MapKH IMONEPEYHbIX U MPOIOJIbHBIX Pa30MBOYHBIX OCEH.
Ha Bcex rutaHax TMHUM CeKyILeH IITOCKOCTH Pa3pe30B JOHKHBI ObITH 0003HAUEHBI HU(PpaMH, 8 HalpaBJIeHHE B3I 12
MTOKa3aHO CTPETIKaMHU.
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Ha geprexax nmiaHoB dTa)keil HAHOCST:

° KOOPJMHAIIMOHHBIE OCH TOHKUMHM IUTPUXITYHKTHPHBIMU JIMHUSAMH C JUIMHHBIMH IITPUXaMHU, 0003HA4aroT
apabckuMu IH(paMu U MPONKUCHBIMU OYKBaMHU PyCCKOTo anaBuTa B Kpy)KKax TuaMeTpom 6-12 mwm;

° TOJIIMHY CTE€H U UX MPUBSA3KY;

° HapyXXHbIE pa3sMepbl: IS KHUPIUYHBIX 3MaHUH — 2 pa3MepHbIC JHHUM: TepBas — pa3sMepbl MEXIy

MIPOMEXXYTOUYHBIMU OCSMH 3IAHHS, BTOPas — MEXIY KpaHUMH OCSIMU 3/1aHUS;

JUTSL KPYTTHOTIAHEIBHBIX 3[JaHIH — 2 pa3MepHBIE INHUH: TIEPBast — MEXTy IPOMEKYTOYHBIMH OCSIMIL;, BTOPask — MEXKIY
KpaltHUMH OCSIMH.

Pa3Meps 11t TpOEMOB € YETBEPTSIMH YKA3bIBAIOT 10 HAUMEHBIIICH BETUYMHE MTPOEMA.

PazmepHyto IMHHIO Ha €€ MEPECeUCHHUSX C BHIHOCHBIMU JIMHUSAMH OTPAHUYMBAIOT 3aCEUKAMHU B BHUJE TOJCTBIX
OCHOBHBIX JIMHHH JUIMHOM 2-4 MM, TIPOBOAMMBIE ¢ HAKIOHOM Mo yriioMm 45° k pasMepHOii TMHUH.

Pasmepsr mpocTaBisroT mpudTom Ne 3, 5.

®

640
520

120

380 640

6000

12000

380

6000

6700 3300 7000 3300 6300

26600
.

0 O © O ® c
OCHOBHBIE UCXO/IHBIC JaHHBIE [UI IPOCKTUPOBAHUS JKUIIBIX 31aHUM.
Ilopsinox BhINOJTHEHUS PaGOTHI:
1. Hanocstes pazouBounsie ocu. [IpogosbHbIe 0CH, paCCTOSHUE MEXKIY KOTOPBIMHU HA3BIBACTCS «IIPOJIETOMY,
0003HaYalOT 3arjaBHBIMUA OyKBamMH pycckoro andaButa (cHH3y-BBepX) [lomepeuHble OCH, PACCTOSIHUE MEXKIY
KOTOPBIMH Ha3bIBAIOT «IIarom», 0003Ha4yaoT nudpamu (ciaesa Hampaso).
2. OcCyIIECTBISIIOT MPHUBSI3KY HECYIINX KOHCTPYKTHBHBIX 3JIEMEHTOB K MOJIYJIBHBIM Pa30MBOYHBIM OCSIM.

«TPUBSA3KON» KOHCTPYKLUUM HA3bIBACTCSI PACCTOSHUE MEXIY MOAYJIbHOW pa3OMBOYHOM OCbIO M TPaHbIO
KOHCTPYKLMHU.

3. BrruepunBarotcst pazmepHble JUHHE (TIepBas — Ha PAcCTOSHUU 15MM OT Hapy>KHOM TpaHW CTEHBI,
PACCTOSIHUE MEXAY CIEAYIOUINMH Pa3MEPHBIME JHHUAMA — 8MM) U HAHOCSITCSI pa3MepBI.

4, BrinonHseTcst HaANKCh: TUIaH 30aHMsL.

5. 3anonHsercs MTaM JIMCTa.

Xon padoThI:

- ONIPEJIENIUTH BAPHAHT, TI0 KOTOPOMY HEOOXOIUMO BBHITIOHUTH TPAKTUIECKYIO pabdoTy;

- COTJIacHO JTaHHBIM Tabnuip! | «cxoaHble JaHHbIE A7IsI HOCTPOSHUS KOHCTPYKTHBHON CXEMBI 31aHUS», ONIPEICTIUTh
HEO0XOIMMBIE TTapaMeTPbl KOHCTPYKTUBHOW CXEMBI 31aHUs;

- BBIIIOJIHUTH KOHCTPYKTHBHYI0 cxeMy B maciirade 1:100 na nucre popmata A-3 ¢ cobmonennem tpedoBanniit ECK/]
u CITAC.
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- TOTOBYIO paboTy 3aIUTHUTh.

®opma npexacrapjenus pesyiabrata: OdopMuTh dyepTekn Ha TUCT (opmata A-3. 3alIUTUTH BBIOJTHEHHYIO
pabory.

Kpurepun onenkn:

- «OTJIMYHO» CTaBUTCA B CIydae, Korjaa paboTa BEITIOIHEHA B MOTHOM 00BEMe ¢ cobmoaenneM TpedoBanmii ECK/]
u CIIJIC. PaGoTa BEITIOTHEHA aKKypaTHO, IITaM1 3aroiHeH. [[pu 3amure paboTsl JaHbI TOTHBIE OTBETHI HA 33JaHHbIE
MIperoaBaTeIeM BOIPOCHL.

- «XOPOIO0» CTaBUTCS B CiIydae, Korja paboTa BHINOIHEHA B IOJHOM 00bEME, HO C HE3HAUUTEILHBIM HapyIICHHEM
tpedoBanuii ECK/] u CITIC. PaboTa BbIlONHEHA aKKypaTHO, HO UMEIOTCS UCIIPABJICHUS Ha JIUCTE, IITAMII 3al10JTHEH.
[pu 3ammTe pabOTHI AaHBI TIOTHBIE OTBETHI HA 33JaHHbBIE MTPEToJaBaTeIeM BOIIPOCHL.

- «Y/10BJIETBOPUTEJbLHO» CTAaBUTCA B ClIy4yae, Korza padoTa BBIIIOJIHEHA HE B IOJTHOM 00BEME U ¢ HE3HAYUTEIbHBIM
napymenneM TpeboBanuit ECKJ[ u CIIJIC. PaGoTa BeIMOIHEHA aKKypaTHO, HO UMEIOTCS UCTIPABICHHUS Ha JIUCTE,
mrTami 3arosiHeH. [Ipu 3amuTe paboTsl JaHBI HEMOTHBIE OTBETH HA 33JaHHBIE MTPEToAaBaTeIeM BOIPOCHL.

- KHEY/I0BJIETBOPUTEJILHO» CTABUTCS B CiIydae, Korjaa padoTa BBHIIIOJIHEHA HE B MOJIHOM 00bEME U C HApYILICHUSIMU
tpeboBanuiit ECKJI u CIIZC. Pabora BbIOJIHEHA HEaKKypaTHO M MMEIOTCS HCIPABICHUS HA JIUCTE, LITaMI HE
3amonHeH. [Ipu 3ammTe paboTH HE TaHO HU OJJHOTO MPAaBHIFHOTO OTBETA Ha 3a/laHHBIE TPEI0IaBaTEIEM BOTIPOCHI.

IIpakTH4eckoe 3anaTHE N9

Onpenesienue riiyonHbI 3a10:keHus1 pyHaaMmenTa. BoluepunBaHnue cxeMbl pacnoJiOKeHu sl
(pynnamenrToB.
Hean:
- 3aKpEMUTh 3HAHUS 110 OCHOBHBIM KOHCTPYKTUBHBIM THUIIaM (YHAaMEHTOB;
- HAyYUTh CTYJCHTOB II0JIb30BAaThCSl HOPMATHBHO-CIIPABOYHOI JIUTEpaTypoOii;
- IPUBUTH HABBIKH BHITIOJHEHHS M YTCHHUS CTPOUTEIIBHBIX YePTEKEH, BHIYEPUUBATH 110 3aJaHHBIM ITapaMeTpam
KOHCTPYKTHUBHOE pelieHne QYHAaMEHTOB ¢ 0003HaYeHHEM BCEX KOHCTPYKTUBHBIX DJIEMEHTOB.
Bbinosinus padory, Bel 6yaere ymern:
- OIPEIENATh NIYOUHY 3aI0KEeHHs PYHIAMEHTA;
- rpaduueckre 0003HAYCHHSI MATEPHATIOB M SJICMEHTOB KOHCTPYKITUH.
MarepuaJjibHOe o0ecnieyeHue:
- METOJJMYECKOE YKa3aHHeE 110 BHIIOJTHEHHIO TIPAKTUYECKOI PadoThI;
- CTPOUTEINILHBIE KaTaJIOTH;
- CHull «CtpourenbHast KIMMaTOJIOTHS.
3anannue:
[o mnany 3manwust (cM. [Ipunokenne 2) mogo0paTh 3IEMEHTHI JISHTOYHOTO COOpHOTO hyHIaMeHTa (pyHIaMEeHTHBIC
MOAYIIKY U (yH/ITAMEHTHBIE OJIOKH).
Brrueptuts mnan ¢pynmamentoB B M 1:100 u pazpesst (1-1, 2-2) o HecyIuM CTeHaM 3/1aHUSI.
[Mpoxymats MeponpusTHS 1O 3amKTe GyHIAMEHTA OT BJIard.
KpaTtkue TeopeTuueckue cBeIeHUs:
JleHTOUHBII (PyHIAMEHT TPEICTABIISET COOOH CIUTONIHYIO HIIH IPEPHIBUCTYIO JEHTY, KOTOPAsi ITIOBTOPSIET OYePTaHUS
KalMTaJIbHBIX CTEH 3/1aHKS - HECYIIMX U CAMOHECYIIUX.
COopHble JeHTOYHbIE (DYHIAMEHTBI COCTOSAT M3 XKelne300eTOHHbIX (yHAaMeHTHBIX moaymek (PJI) u OeToHHBIX
¢ynnamenTHBIX 010K0B (DBC) (B COOTBETCTBUM C PUCYHKOM 5).
OyHaMEHTHBIC TUTMTHI YKJIaJbIBAIOT HEMTOCPEICTBEHHO Ha OCHOBAaHNUE, a OJIOKHM Ha IIEMEHTHO-TIECUaHbIN pacTBOp C
00s13aTeIHLHON TIEPEBA3KON IIIBOB.
upuHy QyHAAMEHTHBIX TOAYIIEK (ITOJOMBH (yHIaMEHTa) IPUHUMAIOT HA OCHOBaHUH PacyeTa, B 3aBUCUMOCTH
OT JICHCTBYIOLIEH Harpy3KH U HECYIEH CIOCOOHOCTH TPYHTA.
[Ipu BBINIONHEHUH NPAKTHYECKOH pabOTHl MIMPHHY MOJMOMBBEI (QyHIAMEHTa TPUHUMAEM KOHCTPYKTHBHO (CM.
npuioxenue b).
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Pucynox 5 - Bapuanm cooproeo nenmounozo pynoamenma: I1-gpynoamenmuniii 610x, @bC; 2-yemenmuo-
necyanwlil pacmeop, 3-pynoamenmuas nooyuwxa, OJ1.
[Mupuaa hyHIaMEHTHBIX OJIOKOB MPUHIMAETCS B 3aBUCUMOCTH OT TOJIIIUHBI CTeHHI (cM. Tabnuiry 2).
Tabmuma 2.

ToJIMHA CTeHbI, MM ToJsmuna 6J10Ka, MM
380 400
510 500
640 600

I'nyouna 3anoxcenus 1eHmMO4UHO020 (yHOaMenma — 3TO PACCTOSHHE OT IMOBEPXHOCTH 3€MJIHM 0 TOAOIIBBI
(dhyHnameHTa.

OmnpenensieTcss HA OCHOBaHWH pacdeTa, 3aBUCUT OT BHJa TPYHTOB, HOPMATHBHOM TITyOHMHBI IPOMEp3aHus TPYHTA, OT
TEMIEePaTypHO-BIAKHOCTHOTO PEXUMa 3[aHUS B TEPHOJ| AKCIUIyaTallid M OT KOHCTPYKTUBHBIX OCOOEHHOCTEH
3[IaHHS- HAJTMYKE TO/Basla, OKOJIBHBIX dTaXKeH U T.1.

[Tpu BEIMONTHEHNH IPAKTUYECKOH pabOTHI ITyOHHY 3a10KeHUs! (yHIaMEHTa IPHHUMAaeM KOHCTPYKTUBHO, yUUTHIBAs
HAJIMYME TIOABajia WIM TEXHHYECKOrO TOAIMONBS M TO, YTO B 3JaHMU C MOJBAJIOM MoJomBa (yHIAMEHTa
pacnionaraercst Ha S00MM HHKE OT YPOBHSI 10J1a MOJBajia.

Mapxupoeka Inemenmoe hynoamenma npUHAMA c1eoyiouan:

- pynpamenTHBIX oaymek dJI 10.24-3,

rae ®JI - GyHIaMeHT JICHTOYHBIN;

10 - HoMuHANTBHAS IUPUHA, IM,

24 - HoMUHaNLHAS JIJIHHA, M,

3 - rpynmna no Hecyuiei CriocoOHOCTH.

- pyanamenTHbIX 6110k0B DBC 12.4.6,

rae ®BC - GyHIaMEHTHBIH 0JIOK CIUIOIIHON
12 - HoMuHaNBHAS JUTMHA, IM,

4 - HOMHHAJIbHAS IUPUHA, M,

6 - HOMHUHAITbHAS BBICOTA, JTM.

IMopsa0K BLIMOJTHEHHS PabOThI:

1. ITpoBecTr KOOPAMHAIIMOHHYIO OCh C YKa3aHHUEM €€ 0003HAYECHUSL.

2. ITokaszaTh CTEHY C COOTBETCTBYIOLIEH IPUBSI3KOM.

3. Brrueptuts GyHnaMeHTHbIe OJI0KH, TOKa3aTh NpuBs3Ky. [IpuBsi3ka ¢pyHAaMEHTHBIX OJIOKOB MPUHUMAETCS
Takas )K€, KaKk y CTEH.

4. Brueptuth (pyHIAMEHTHYIO IUIMTY C COOTBETCTBYIOLIEH NpHBsA3KOH. [y ompeneneHus NpPUBSI3KA

(yHIAMEHTHOM IJIMTHI HEOOXOJUMO ONPEIETUTh BEIWYMHY BbUleTa ¢ M MpHOaBUTh K HEH COOTBETCTBYIOLIYIO
MPUBS3KY QYHIAAMEHTHBIX OJIOKOB (B COOTBETCTBUH C PUCYHKOM 6).

a= M =300mm
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Pucynoxk 6 - Onpedenenue eenuuunvi ceecos.

Hanectn ypoBens otmerku +0.000, ormeTkn 00pe3a hyHIaMeHTa.
BbIuepTuTh KOHCTPYKIHUIO MIEPEKPBITHS C TTOJIOM, TOMIHHONH 300 MM.
[IpoBecTH ypoBEHBb IOBEPXHOCTHU 3€MJIU

OTHOXUTH YPOBE€Hb IOABAJA UJIU TEXHUYCCKOI'O IMMOAIIOIbA.
Omnpenenuts OTMETKY ITOJOUIBBI (PYHAAMEHTA.

10. Onpenennuts HEOOXOAUMOE KOJIHYECTBO OJIOKOB IO BHICOTE (B COOTBETCTBUU C PHCYHKOM 7).
Beicora pynnamenTa onpeaessiercs:

24-03=2.1m,1HE

2,400M - oTMeTKa MOIOIIBHI PYHAAMEHTA;

0,300M - ormMeTKa oOpe3a pyHaaMeHTa.

KonmuectBo 61okxoB onpenensiercs: 2.1—0.3=1,8m,

© oo NG

rae 0,3M- BeicoTa GyHAAMEHTHON MOy IIKH.
1,8:0,6 = 3 6n0ka.

Eciu HeT BO3MOXKHOCTH MIPUMEHUTH OCHOBHOH 0J10K BhicOTOM 600MM, IpuMeHsieM T000pHBIH 010K 300MM

Pucynox 7 - Onpedenenue gvicomul pynoamenma.

11. [IpopaboTars MeponpusaTus 1o 3amure GyHIaMeHTa OT BJary.

12. Odopmuts ueprex ¢ yuetoMm TpedoBanuii CIIJIC - Bce ameMeHTsI, KOTOpBIE TONaJal0T B CEYEHUE 00BECTH
CIUIOIIIHOM TOJICTOW JIMHKEH, TUAPOU3OIISLMIO CIITIONTHON YTOJIIEHHOM, TMHUIO M0JI1a CIUTOIIHOW TOHKOM JIMHUEH.
Xon padoTsI:

1. TOHKMMH MITPUXITYHKTUPHBIMH JTMHASIMH HAHECTH BCE KOOPIWHAIIMOHHBIE OCH C 0003HAYCHHUEM.
2. CornacHo ceueHHto QyHIaMEHTa, BBIYEPTUTH MPUBSI3KY (QYHIAMEHTHBIX TTOIYIIEK.
3. Hanectn npuBsizku yHIaMEHTHBIX TUTHT K KOOPAWHAITMOHHBIM OCSIM.
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4. BeimoaanTs packiaaky GyHIaMEHTHBIX MOAYIIEK, HAYMHAS C JIHT 10/ HECYIIUMH CTCHAMH.

5. 3amMapKUpOBaTh BCE HJIEMEHTHI (hYHIAMEHTA, HAHECTH TTO3ULUH U pa3Mepbl MOHOJIUTHBIX yYacTKOB.

6. Odopmuts ueprex ¢ yuerom TpedoBanuii CIIJIC - pynmamentHrie nogymku 1 MY 00BecTH CIUTOIIHON
TOJICTOM JHMHUEH, ITPUXOBKY MY BBIONHHUTH CIUIOIIHOW TOHKOW nuHHMeH (cMm. mpwioxkenue E). Hanectn
MOJIOKEHHE CEKYIUX INIOCKOCTEH.

7. 3amoHATE CIIeU(UKAITHIO.
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dyHaaMeHTHAA NoAYyWKa

e 12.24

CTpyKTypa yCnoBHOro
oboaHaueHns:

@11 - hyHAAMEHT NEHTOUHBIN
wupuHa 12 am (1200 M)
AnvHa 24 am (2400 mm)

/309{

70

_, 600: 800; 1000; >

'1200: 1400: 1600

7 chyHAaMeHTHas

Banka
oTMocTKa

necvanas -~
noaceinka P
]

L z
3ananue JUIsl MPaKTHIECKOM paboThI 2
IIupuna LLnpuna
Ne Otverk | OTMeTK MOXYINKH MO IupuHa NogyMIKH
Bap Ormerka a a noJsia TOLYIUIKH TOA HAPYKHYIO N0/ BHYTPEHHIOI0
o0pe3a,m HAPYKHYIO
3eMJIML,M | [IOaBAaJIa caMOHeCylLYI0 HeCYLUYIO CTeHY
HECYIYIO CTEHY creny
1 -0.420 -0.500 -1.900 1200 1000 1400
2 -0.420 -0.600 -2.100 1000 800 1200
3 -0.420 -0.700 -2.400 1200 1000 1400
4 -0.420 -0.800 -2.600 1000 800 1200
5 -0.420 -0.900 -2.500 1200 1000 1400
6 -0.420 -1.000 -2.000 1000 800 1200
7 -0.400 -0.500 -1.800 1200 1000 1400
8 -0.400 -0.600 -1.900 1000 800 1200
9 -0.400 -0.700 -2.100 1200 1000 1400
10 -0.400 -0.800 -2.400 1000 800 1200
11 -0.400 -0.900 -2.600 1200 1000 1400
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12 -0.400 -1.000 -2.500 1000 800 1200
13 -0.400 -0.500 -2.000 1200 1000 1400
14 -0.420 -0.600 -1.800 1000 800 1200
15 -0.420 -0.700 -1.900 1200 1000 1400
16 -0.420 -0.800 -2.100 1000 800 1200
17 -0.420 -0.900 -2.400 1200 1000 1400
18 -0.420 -1.000 -2.600 1000 800 1200
19 -0.420 -0.500 -2.500 1200 1000 1400
20 -0.400 -0.600 -2.000 1000 800 1200
21 -0.400 -0.700 -1.800 1200 1000 1400
22 -0.400 -0.800 -1.900 1000 800 1200
23 -0.400 -0.900 -2.100 1200 1000 1400
24 -0.400 -1.000 -2.400 1000 800 1200
25 -0.400 -0.500 -2.600 1200 1000 1400
26 -0.400 -0.600 -2.500 1000 800 1200
27 -0.420 -0.700 -2.000 1200 1000 1400
28 -0.420 -0.800 -1.800 1000 800 1200
29 -0.420 -0.900 -1.700 1200 1000 1400
30 -0.420 -1.000 -2.300 1000 800 1200

®opma mpeacraBiaenus pesyabrata: OQopMHUTh yepTe:ku Ha JUCT GopmaTta A-3. 3alIUTHTH BBHIOJHEHHYIO
pabory.

Kpurtepun ouenkmu:

- «OTJIMYHO» CTaBUTCS B TOM CiIydae, KOria paboTa BBINOJIHEHA B TOJIHOM 00BbEME C COOJIIOEeHHEM TpeOOBaHUM
ECKJ u CITJIC. Pabota BbInoNHEHa aKKypaTHO, IITamIl 3arnoiHeH. [Ipu 3ammre paboThl JaHBI TOTHBIE OTBETHI Ha
3aJlaHHBIE TIPEI0/IaBaTEeIEM BOIIPOCHI.

- «XOpOIIO» CTaBUTCA B TOM cilydae, Korza paboTa BBIIOJHEHA B IOJIHOM OOBEME, HO C HE3HAYUTENbHBIM
HapymenneM TpeboBannit ECKJl u CIIJIC. PaboTa BRIOMHEHA aKKypaTHO, HO UMEIOTCS WCIPABIIECHUS Ha JIUCTE,
mramn 3anoiHed. 11pu 3ammre paboThl JaHbI TOJTHBIE OTBETHI Ha 3aJaHHBIE IPENOAaBaTENIeM BOIPOCH.

- «Y/[AOBJETBOPHUTEJLHO» CTaBUTCS B TOM cilydae, Korja paboTa BBINOIHEHa HE B TIOJHOM O0BEME M ¢
He3HauuTenbHBIM Hapymenuem TpeboBanumii ECKJ] u CIIJJC. Pabora BbINONHEHa akKypaTHO, HO HMEIOTCS
WCTIpaBJICHUs] Ha JIHMCTe, INTaMI 3amnonHeH. [lpu 3ammre paboThl JaHBl HEMOJHBIC OTBETHl HA 3aJlaHHBIC
[perojaBaTeieM BOIPOCH.

- «HEeY/IOBJIETBOPUTEJIbLHO» CTaBUTCS B TOM clydae, Korza padoTa BIIIOJIHEHA HE B TOJIHOM 00bEME U C
Hapymenusamu Tpedosanuit ECKJI u CIIJIC. PaGora BbInonHEeHa HEaKKypaTHO U UMEIOTCS UCTIPaBIICHHS Ha JIHCTE,
ITaMI He 3anoiHeH. [lpu 3amure paboThl HE JAHO HU OJTHOTO MPABIJIBHOTO OTBETA HA 33/IaHHBIE MTPETIOIaBaTEIeM
BOIIPOCHI.

IIpakTnueckoe 3ansaTue Nel0.

Onpenenenne KoJIM4YeCcTBA U XapaKTepa pad0oThl NepeMblyeK. BoluepunBanue nepeMbryexk Hajl
OKOHHBIM WJIH IBEPHBIM IIPOEMOM.

Hesab: HAy4YUTBCA pPACCUUTHIBATH IPOEMBI B KHUPIHUYHBIX CTEHAX, 3aKPENUTh 3HAHUS II0 BOIPOCY
ApXUTEKTYPHO-KOHCTPYKTUBHBIE 3JIEMEHTBl CTE€H, HAy4YHUTh CTYJEHTOB II0JIb30BaThCi HOPMATUBHO-
cnpaBquoﬁ JmTepaTypoﬁ, IIPUBUTH HABBIKU BBIIIOJIHCHUA U UTCHUA CTPOUTCIIBHBIX LIGpTG)KCfI. BBI‘-IepTI/ITI)
MEPEMBIUKH HaJ OKOHHBIM WM JBEPHBIM MPOEMOM B KUPNUYHOHN Kiaake. OmnpeneauTh KOJIUYECTBO U
XapaKkTep padoThl IEPEMBIUEK

Beinosinus padory, Bel Oynere ymers:

- HOIOMpaTh CTPOUTEIbHbIE KOHCTPYKIIMU JJISl pa3pabOTKHU apXUTEKTYPHO-CTPOUTEIbHBIX YepTekKeil;
- rpauueckre 0003HAYEHHSI MaTEPHATIOB U 3JIEMEHTOB KOHCTPYKIUH.

MarepunanbHoe obecrieyeHue:

- METOJINYECKOE YKa3aHHE MO BBITOJHEHUIO TPAKTHUECKON paboThI;

- CTPOUTENbHBIE KaTaJIOTH;

- CHull «CtpouTtenbHast KTMMATOIOTHS.
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3ananue:

1. BhITIOMTHUTE pacueT OKOHHBIX TIPOEMOB, PACIIONIOKEHHBIX B HAPYKHOUM cTeHe. MapKy OKOH IPUHSTH
0 3aJaHuI0 (CM. TIprIokeHue B).

KpaTkue TeopeTudyeckue cBeIeHUS:

1. MapxkupoBka okna O/ PC3 15-18:

OJI — OKHO JIepEeBSIHHOE

PC3 — paznenbHO-ciapeHHOW KOHCTPYKIIUH C TPEMS CTEKIIaMU

15 — BBICOTA, M.

18 — mupuHa, 1M.

2. BrimonusieM pacuetr okoHHOro rpoema mapku OJ[ PC3 15-18:
1800 + 10 + 10 = 1820 mm,

rae 10MM - 3a30p UIT MOHTaKa OKOHHOTO OJIOKA;

1820 — 65 — 65 = 1690 mwm,

rae 65MM - BeJIMUKMHA YETBEPTH (B COOTBETCTBHH C PUCYHKOM 9).

1800

Pucynox 9 - Pacuem oxonnozo npoema

3. BemmoaauTs uepTek npoema B macmtade 1:50 (B coorBeTcTBHM ¢ pUCYHKOM 10).

640

01
1890

Pucynox 10 - Oxonnwiii npoem
4. 3anonHUTh cienU(HUKaLNIO CTOJISIPHBIX U3JeJINH (B COOTBETCTBUU C PUCYHKOM 11).
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Pucynox 11 - [lpumep 3anonnenus cneyugpuxayuu CmoasapHuvix uzoeiuil
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PacuyéTr npocTeHKOB KUPNUYHBIX CTEH
[TpuBsi3Ka OKOHHBIX M ABEPHBIX MPOEMOB OCYIIECTBISETCS C YIETOM pa3MepOB KUPIMHUYHBIX MPOCTEHKOB.
[TpoeMbl yepeyroTCs ¢ PSAAOBBIMHU M YTIJIOBBIMU ITPOCTCHKAMU (B COOTBETCTBHH C PUCYHKOM 12).
B Kkupnmu4HBIX CcTEHAX MPOCTEHKU JOJDKHBI OBITh KpaTHBI pa3MepaM KUPIHYa, MMO3TOMY BEITUYHHA
MPOCTeHKOB MokeT ObITh: 510, 640, 770, 900, 1030, 1100, 1290, 1420, 1550, 1680, ... (u xanee yepe3 130
MM).

N /

V 1
520 & 120 120 % 520
./E\\\
L 1 |
02 02
)’ 1650 /7390 1420 ,1390 |, 1550 /

6300 v

NS \__/

Pucynox 12- Pacuem npocmenkos

HepeMHqKa — OTO rOpHU30HTAJIbHAA 6aJIKa, yCTaHaB/JIMBac€Mas Had MIPOE€MaMHU B CTCHAX U3 MCJIIKOPA3MEPHBIX
3JICMCHTOB.

[To xapakTepy paOOThI IEPEMBIYKU OBIBAIOT:

° HEHECYIUE — BOCIPUHUMAIOT COOCTBEHHBIN BEC U BEC BBILIEPACIIONIOKEHHON KIIaJKHU CTEH;

° HECyII[Me — BOCIIPUHUMAIOT COOCTBEHHBIN BEC, BEC BBILLIEPACTIONOKEHHON KJIaJIKU CTEH U HAarpy3Ky
OT BJEMEHTOB MepekpbITHs. OHM Ha3bIBAIOTCS YCHJICHHBIE, UMEIOT OOJIbIlE MOMEPEYHOE CEueHUEe U
JIOTIOJTHUTEIBHO apPMHUPYIOTCSI.

1. OmnpenensieM TpedyeMoe KOJIUYECTBO MEPEMBIYEK B CTEHE, JUIS ATOTO 3a/laHHYIO TOJIIMHY CTEHBI
HEO0OXOMMO pa3IeNuTh Ha IIUPUHY OJHOW MEPEMBIUKH (B COOTBETCTBUHM C TaOmHIei 1).

Tabnuna 1-Tume! cedyeHmi mepeMBIIeK

Tun BricoTa, lupuHa,
CEYEHUs h,mm b,MM
1 65 120
2 140 120
3 220 120
2. Ecnu mpoem pacmionioskeH B Hecyllel cTeHe, onpeaenseM MHy Hecymed (lwec) M HeHecylen

(lenec) mepembruku. Ecimu mpoeM pacrosioKeH B CaMOHECYyLIeW CTEHe, TO TOJBKO JJIMHY HEeHecyllen
nepeMbIuKH (luenec).

Tpebyemast JUIMHA TEPEMBIUKH:

B= Q-

B - mupuHa npoema

C - BenMYMHA ONMPAHUS EPEMBIYKU HA IPOCTEHOK (B COOTBETCTBUH C PUCYHKOM 13).
. - JUIsl HEHECYIIIUX TePEMBIYEK;

C=120 am " YHx tep ’

- IJId HEC UX I[ICPEMBIYUCK.
C=250 mm ™ YHWHX 1iep
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Pucynok 13 Onupanue nepembluku

Ha ocHoBe nony4ennsix e 1o cepuu 1.038.1-1 Boin. 1 mogOupaem nepeMbIuky.
Ilpumep: Ilono6paTh nepeMbIuKU HaJl OKOHHBIM IIPOEMOM B Hapy>KHOW Hecylel cTeHe TouHoi 640
MM, mrpuHa npoema B = 1800 mm.

Hopaook paoomuwr:
1. OrmpenensaeM KOJMYECTBO NIEPEMBIUEK
640:120 = Swm
2. Omnpenensiem TpeOyemyro UTMHY IiepeMbluek. Tak Kak cTeHa Hecylas, TO TpeOYyIoTCS HEHECYyIue

NEPEMBIYKH U OHA HECYIIast (YCI/IJ'ICHHB.H)Z

by, =1800+2-120 = 2040

[Tonbupaem mMapky HeHecymux nepembraek — 211622-3
(cepus 1.038.1-1 Beim.1).

bp=1800+2-250 =2300

[Tonbupaem mapky Hecymux nepembraek — 311625-8
(cepus 1.038.1-1 BpIm.1).

3. MapxkupoBka nepembraex 311625-8

3 — HOMep CeYeHUs

I1b — nepembIuka OpyckoBast

25 — nnuHa, 1M

8 — HOMUHAaJIbHAA HATPY3Ka
Tpy3Ka, 8 kec-m

4. 3amnoiHsIeM BeIOMOCTh IEPEMBIUEK (B COOTBETCTBUU C pUCYHKOM 14) u cienudukariio
MepeMbIueK (B COOTBETCTBUH C pUCYHKOM 15).
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BEAOMOCTD TIEPEMOIYEK

i il
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Tun [xema cevenus
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1

Pucynok 14 — [Ipumep 3anoiHeHHs] BEOMOCTD ITEPEMBIUEK

CTELNOHKALUMA NEPEMBIYEK

A

Mapka Macca
i‘\ s, | OPosraene Hawmerobarue Kon ed g2 [pumey
. 1 |lepus 10381-1 Bun.1 | 3715 25-8 1] %2
U 2 eenus 103811 un1 | 25203 A
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) 60 65 10, 15 ’ 20

Pucynok 15 — IIpumMep 3amonHeHns cCIeNA(UKAIIS TEPEMBIYCK

3aj1aHne Ha IPAKTHYECKYI0 padboty 3

Ne Mapka okHa
BapHaHTa

1 OJPC3 15-15 OJIPC3 15-12
2 OJIPC3 15-12 OJIPC3 15-18
3 OJPC3 15-9 OJPC3 15-6
4 OJPC3 15-18 OJPC3 15-15
5 OJIPC3 15-6 OJIPC3 15-9
6 OJPC3 15-15 OJIPC3 15-18
7 OJIPC3 15-12 OJIPC3 15-15
8 OJPC3 15-9 OJIPC3 15-12
9 OJIPC3 15-18 OJIPC3 15-9
10 OJPC3 15-6 OJPC3 15-6
11 OJIPC3 18-15 OJIPC3 15-18
12 OJIPC3 18-12 OJPC3 15-15
13 OJZIPC3 18-9 OJIPC3 15-6
14 OJIPC3 18-18 OJPC3 15-9
15 OJIPC3 18-6 OJIPC3 15-12
16 OJIPC3 18-15 OJIPC3 15-12
17 OJIPC3 18-12 OJIPC3 15-18
18 OJPC3 18-9 OJPC3 15-6
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19 OJIPC3 18-18 OJIPC3 15-15
20 OJIPC3 18-6 OJIPC3 15-9
21 OJIPC3 15-15 OJIPC3 15-9
22 OJIPC3 15-12 OJIPC3 15-18
23 OJIPC3 15-9 OJIPC3 15-12
24 OJIPC3 15-18 OJIPC3 15-6
25 OJIPC3 15-6 OJIPC3 18-18
26 OJIPC3 15-15 OJIPC3 15-12
27 OJIPC3 15-12 OJIPC3 15-18
28 OJIPC3 15-9 OJIPC3 15-6
29 OJTPC3 15-18 OJIPC3 15-15
30 OJIPC3 15-6 OJIPC3 15-9

Xon paboTsi:

- OIPEIENIUTh BApPUAHT, IO KOTOPOMY HEOOXOIMMO BBIIIOJHUTH MPAKTUYECKYIO paboTy;

- COTJIaCHO AAHHBIM TaOJHIIbI, ONPEAETUTh HEOOXOIMMBbIE ITApaMETPhl OKOHHOTO IIPOEMa;

- 10100paTh NEPEMBIUKH ISl OKOHHOTO U ABEPHOT0 MPOEMa;

- BBIMOJHUTH 4epTéx B Macmrtade 1:100 na mucre gopmara A-3 ¢ codmonenuem tpebosanuii ECKJ u
CILAC.

- FOTOBYIO pa0OTy 3aIUTUTb.

®opma mnpencrasiennss pedyiabrata: Odopmute ueprexxu Ha JucT ¢opmara A-3. 3alUTUTH
BBITIOJIHEHHYIO paloTy.

Kpurepum ouenku:

- «OTJIMYHO» CTaBUTCA B TOM CiIydae, Korja paOoTa BBIOJHEHA B IOJHOM O00BEME ¢ COONIOIEHUEM
tpeboBanuit ECKJ[ u CIIIC. PabGoTa BblnosiHEeHa akKKypaTHO, IITaMIl 3aroiHeH. [Ipu 3ammre paboThl JaHbI
IIOJIHbIE OTBETHI Ha 3aJJaHHbIE MIPEI0/1aBaTEIEM BOIIPOCHI.

- «XOPOII0» CTAaBUTCS B TOM Cly4yae, Korja paboTa BbIMOIHEHA B MOJIHOM 00BbEME, HO C HE3HAUUTEIHHBIM
napymenrnem tpedoBanuit ECK/] u CITJIC. PaGora BeIITONTHEHA aKKypaTHO, HO HMEIOTCS HCIIPABIICHUS HA
JmucTe, wTamn 3anoiHeH. [lpu 3amuTe pa®oThl JaHBI MOJIHBIE OTBETHl HA 3a/laHHbIC MPENo/aBaTeIeM
BOIIPOCHI.

- «Y/JIOBJIETBOPUTEJILHO» CTAaBUTCS B TOM Cly4yae, KOrja paboTa BBIIIOJHEHA HE B MOJIHOM O0BEME U C
He3HaunTenbHbIM HapyiieHueM TpedoBanuit ECKJI u CITIC. PabGoTa BeITIoIHEHA aKKypaTHO, HO UMEIOTCS
UCTPABJICHUs Ha JIUCTe, WTaMi 3anojHeH. [Ipu 3amuTe paboThl AaHbl HEMOJHBIE OTBETHI HA 3aJJaHHbIE
[IpernojaBaTesieM BOIPOCHI.

- «HEeY/I0BJIETBOPHUTEJIBLHO» CTABUTCS B TOM cilydae, Korja paboTa BBIIIOJHEHA HE B TOJIHOM 00BbEME U ¢
Hapyuenusimu TpedoBanuit ECK/] u CITJIC. PaGota BbIOSIHEHA HEAKKYPAaTHO U UMEIOTCSI UCTIPABICHUS
Ha JIUCTe, IITaMII He 3amnoiHeH. [Ipu 3ammure paboThl HE TaHO HU OJHOTO MPABUIILHOI'O OTBETA Ha
3aJlaHHBIE MIPENoaBaTesieM BOIPOCHI.

IpakTuyeckoe 3anaTue Nell

BbinosiHeHHE TENMJIOTEXHUYECKOI0 PACYéTa OrpakIa0MUX KOHCTPYKIUH

Heab: HAyYUTHCA BBINOJIHATH TEIUIOTEXHUYECKUI pacdyeT CTEHBI M KPBIIIM, UCIOIb3YS METOAUYECKUE
yKa3aHHUs MO BBIIOJIHEHUIO TEIIOTEXHUYECKOT0 pacueTa.
Beinosnus padory, Bel Oyaere:
ymemp:
- BBIIIOJIHATD TEIUIOTEXHUYECKHUM pacueT OrpakAaroliuX KOHCTPYKIUH;
- rpauueckre 0003HAYECHHSI MaTEPUATIOB U 3JIEMEHTOB KOHCTPYKIUH.
3ananmne:
B cooTBeTcTBUU C BBIJAaHHBIM 33JJaHUEM BBITIOJIHUTH TEINIOTEXHUYECKHI pacueT OrpaKaaroinx
KOHCTPYKIMH (CTEHBI M KpBILIH) ¢ yueToM TpeboBanuii CHull.
IHopsinok BHINOJHEHUS
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1. BuuMaTenbHO 03HAKOMHUTLCS C 3aJaHUEM.

2. [IpaBUIIbHO BBIOPATH PACUETHYIO CXEMY.

3. BBINOTHUTH TEMJIOTEXHUYECKUN pacyeT CTEHBI U KPBIIHU, UCTIONb3YsI METOANYECKUE YKa3aHUs 110
BBITIOJIHEHUIO TEIJIOTEXHUYECKOTO pacuera.

4. Odopmuts pacuetsl Ha popmate A4 B mporpamme « WORD».

5. Cnath paboTy mpernoiaBaTento.

[IpumMep BHINOJIHEHHS TENJIOTEXHHUYECKOI0 pacyeTa

Hapy:kH0i KHPIIUYHOM CJIOMCTOM CTEHBI )KHJIOI0 10Ma.

Hcxonnbie 1anHbIe:

1. Paiton crpoutenbctBa — 1. Kazanb;

2. PacuerHas Temmeparypa BHyTpeHHeEro Bo3ayxa - lin=+20°C (cnpaBouHas Tabnuia);

3. Bna)xHOCTHBIN PEKUM IOMEUIEHUH - HOpMaJIbHbIN;

4. 30Ha BIAXKHOCTH — HOpMaiibHas (o mpuiaoxenuto 6* CHull 23-02-2003);

5. YcaoBus 3KCIUTyaTaliy OrpayKaatonux KoHCTpyKiuii— «by (tadbmuna 2, CHull 23-02-2003).
Pacyernas cxema:

3ajaeMcst TOMIMHON KUPIUYHBIX CTEHOK M YTEIUTUTENSI MEX1y HUMU. PacyeT npou3BoiuM METO0M
MOCIIE0BATEIHHOTO MPUOIMKEHUS:

Marepuan CTeH U YyTEIUIMTENS IPUHUMAETCS COTJIACHO 3a/laHusl.

1. CunukatHeli Kupnuy, pe=1800 kr/m°;

2. Bo3nymiHas mpocioika

3. YTennurens — NeHO-TIOAUCTHPOI, po=40 Kkr/m3

4. Iap-ouzonsus

5. lllTykaTypKa U3 LIEMEHTHO-IIECYAHOrO PacTBOPa, Po=1800 kr/m?

F134S §

N I
TITARNL

Pacuer:

1. OmpenensieM rpaayco — CyTKH OTOMHUTEILHOTO Iepro/ia
Da=(tint-tht)*Znt

D4=(20+5,2)*215=5418°C, cyt

the=-5,2 °C ; Zn=215 cyr. (1o Tabnuue 1 CHull 23-01-99%)

2. OHpeﬂeHHeM HOPpMHPYCMOC COIIPOTHUBIICHUC TCIUIONICPpCaAAYU 110 (I)OpMyHe
Breg=a*Dd+b
Z a=0,00035

J

(no tabmuie 4 Caull 23-02-2003)
b=1,4
Rreg=0,00035*5418+1,4=3,3 (M**°C/Br)
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3. OnpenensieM TEPMUUECKHE CONPOTUBIIEHUS OTJENBHBIX CJI0EB OTPaXkJAIOLIEH KOHCTPYKIMH 110

dbopmyre

R=c/A

R1=0,12+0,38/0,87=0,574, M**°C/Bt
R2=Rax1=0.15 (npunoxenue 4, CHull 11-3-79),
R3=0,12/0,050=2,4, M**°C/Bt
R4=0,005/0,17=0,029, m**°C/Br
R5=0,02/0,93=0,21, M**°C/Bt
Rk=R1+R2+R3+R4+Rs

Ri=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)
4. OnpenensieM MPUBEICHHOE COMPOTUBIICHUE TEIUIONEpeaaun

RO:RSi+Rk+Rse:O,11+3,17+0,043
Rsi=1/8,7=0,11

Rse=1/23=0,043

Ro=3,32, M**°C/Br

5. CpaBHuBaeM 3HaueHUs Ro 1 Rreg
Ro:3,32 > Rreg:3,3

YcnoBue CO6J'II-OI[aeTC$I, TOJIINHMHA CTCH U YTCIUIMTEJIA 3alIpOCKTHUPOBAHA BEPHO.

Cnucok JimTepatypbl

1. CtpoutenbHble HOPMBI U TIPABHJIA!

CHulI 23-01-99* CrpourtenbHasi KIMMATOIOTHS
CHull 23-02-2003 «TemnoBas 3amura 31aHui»

CII 23-101-2004 «ITpoexkTHpoBaHHUE TEIUIOBOH 3aIUTHI 31aHUI

BapuanTsl 3aganuii

Bapuant Nel 1.Pailon ctpoutensctBa-r. Ka3anp,
2.3panue - xxuioi oM 3.Matepurain Hapy>KHbBIX CTEH —|
KMpIUY cunuKaTHBIE p=1800 kr/m3 4.VTemmurens —
nenononuctuposn p=100 xr/m® 5.KomuaectBo cioes-

3

Bapuant Ne2

1. Paiion crpoutenscTBa-r. Kazans

2. 3nanue - Marasud 3. Martepuana HapyKHBIX CTE€H —
KUPIMY CUIMKaTHBINA p=1800 kr/m>

1. Vremnmmrens — nenonoauctupon p=150 kr/m?
5. KonmnuectBo crnoes- 2

Bapuant Ne3

1. Paiion ctpontenscTBa-T. Capatos

2. 3nanue — neTckuii can 3. MaTtepuall Hapy>KHbIX CTEH|
— KepamM3uToOeTOHHBIE GoKK p=1200 Kr/™M°

Bapuant Ne4
1. Paiion ctpoutenscTBa-r. CapaTos
2. 31aHue - )KUIOU JOM
1. Marepuain

HapYXHBIX CTEH

2. 3nanune — obwexxuTtre 3. MaTtepual Hapy>KHBIX CTE€H
— KMpIMY MIMHsAHBI p=1700 kr/M°

1. Yrennurens — MUHEPAJIOBATHBIE IIUTHL p=75
Kr/Mm°

5. Konuuectso cioes- 3

1. Vremnurens — nenononryperan p=80 kr/m®  [kepamzutobeTonnbIe 610ku p=1000 Kkr/m?

2. KonuuecTBo cioes- 2 2. Vremnmrens — neHonoanyperan p=60 kr/m>
5. KonmuectBo cioes- 2

Bapuant Ne5 Bapuant Ne6

1. Paiion cTpourenscTBa-T. MEH3EIMHCK 1. Paiion cTtpoutenbcTBa-r. MEeH3€IMHCK

2. 31aHue - Mara3uH

Bapuant Ne7

1. Paiion ctpoutenscta-T. Ilensa
2. 31aHne — TOPTOBBIN LIEHTP

1. Marepuan  HapyXHBIX
cunikateii p=1800 kr/m3

CTCH

KUY

1. Marepuan HapyXHBIX CT€H — KHPOHY
rmHsAHbIH p=1800 Kkr/m3

2. Yremnurens — MUHEpaJIoBaTHBIE TIHTHI p=100
Kr/m®

5. Konuuectso cioes- 2

Bapuant Ne§

1. Paiion ctpoutensctBa-r. [lensa

2. 31aHue - )KUJIOU JOM
1. Marepuasl  HapyKHBIX
cumikatHeii p=1800 kr/m®

CTCH

KUpIIHY

2. Vremmrens — URSA p=60 kr/m®

2. Vremmrens — URSA p=75 kr/m
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5. KosnmmuecTBo citoes- 2

5. KomnuectBo cioes- 3

Bapuant Ne9

1. Paiion ctpoutennscTBa-T. MkeBCck

2. 31aHne — AeTCKHi cajl

1. Marepran HapyXHbIX CT€H — KHPIHY
rmHSHbI p=1600 kr/m

2. Yrennurenb - MEHOIOIUCTHPOI]

«ITenommke» p=45 kr/m>
5. KonnyectBo cioes- 2

Bapuant NelO 1. Paiion crpoutensctBa-T. MkeBck 2.
3manve — 6aHs-IpadcyHas

1. Martepuan  HAapyXHBIX CT€H — KHpPIUY
ravHAnbI p=1800 kr/m®

2. VTemurens — NeHononucTupoa «IleHommke»
p=35 kr/m®

5. KonmnuecTBo cioes- 2

BapwuanT Nel 1 Bapwuant Nel2

1. Paiion ctpontenscTBa-T. MOCKBa 1. Paifon ctpouTenpcTBa-T. MOCKBa

2. 3maHue - KHUIOH JOM 2. 31aHue - CHOPTKOMILICKC

3. Martepuan HapyKHBIX CTEH — Tra300eTOHHbIE|3. Marepuan HapyXHbIX CTEH — Ta300€TOHHBIC
onoku p=1000 kr/m* 6noku p=1200 xr/m*

4. YTemnurenb — MHUHEPAIOBaTHbIE IUTUTHIA. VYTemnurens — MUHEpaJloBaTHBIE TUIUTHL p=175
p=125 kr/m® Kr/M>

5. Kommuectso croes- 2 5. KommuecTtBo cioes- 3

Bapuant Nel3 Bapuant Nel4

1. Paiion crpoutenscTBa-r. Enadyra 1. Paiion ctpoutenscTBa-T. Enadyra

2. 3maHue — TOCTHHHIIA 2. 31anue - o0IEKUTHE

3. Marepuan HapyXHBIX CTE€H — KApIA43. Marepuan HapyXHBIX CT€H — KHpPHHY
cunukaTHeli p=1800 kr/m cunukaTHeli p=1800 kr/m

4. Vremutens — nenononuyperan p=40 kr/m® (4. Vrennutens — nesononuyperan p=80 kr/m>

S. KonuuecTBo cnoes- 2 5. Konmuectso cioes- 3

Bapuant Nel5 Bapuant Nel6

1. Paiion cTpoutensCcTBa-T. 3€IEHOAO0IBCK 1. PaiioH cTpouTenbCcTBa-T. 3€IE€HOI0NIBCK

2. 3nanue — npoQuIaKTOpuit 2. 31aHue - KUIou 1oM

3. Marepuan HapyXHBIX CTE€H — KApIA43. Marepuan HapyXHBIX CT€H — KHpPHHY
KepaMHM4ecKuii mycToTHbIH p=1600 kr/m KepaMU4ecKuii mycToTHbIH p=1400 kr/m°

4. VTemmmTens — neHonoauctupoit p=150 kr/m® (4. VTennuTens — neHononuctupoi p=40 kr/m®

S. KonuuectBo cnoes- 3 5. KonmuectBo cioes- 2

Bapuant Nel7 Bapuant Nel8

1. Paiion ctpourenscTBa-T. TIOMEHb 1. Paiion ctpoutenscTBa-r. TroMeHb

2. 3maHue — JETCKUM caf 2. 3maHue - KUIOH JOM

3. Marepuan HapyXHBIX CTE€H — KApIA43. Marepuan HapyXHBIX CTE€H — — KHPHHY
cunukateii p=1800 kr/m® cunukaTHeli p=1800 kr/m

4. Vremmmrens — URSA p=45 kr/m® 4. Vremmrens — URSA p=60 kr/m®

5. KommuectBo crnoes- 2 5. KonmnuectBo crnoes- 3

Bapuant Nel9 Bapuant Ne20

1. Paiion crpoutenscTBa-r. Ya 1. Paiion ctpoutenscTBa-T. Yda

2. 31aHue — TOProBbIN LEHTP 2. 31anue - OudIMOTEKA

3. Marepuan Hapy>KHBIX CTeH — MaHenn u3(3. Marepuan Hapy>KHBIX CTeH —
nem3o6erona p=1600 kr/m> Keprnam3uToOeTonnbIe 610kn p=1400 kr/m>

4. Yremnmurens — MHHEpaJOBaTHblE TIIIUTHI4. Yremurens — MUHEpaJIOBaTHbIE TUIMTHI p=125
p=140 kr/m Kr/m®

S. Komuuectso ciioes- 2 5. KonuectBo cioes- 2

Bapuant Ne21 Bapuant Ne22

1. Paiion crpoutenscrBa-r. Huxxuuit Hosropon |1. Paiion crpoutensctBa-r. Huxxuuit Horopog

2. 3naHue — MHTEpPHAT JUIA MTPECTaperbIX 2. 3nanue - oOIIeKUTHE

3. Matepran HapyXHbIX CT€H — KHpHHY|3. Marepuan HapyXHBIX CT€H — KHPHHY
rimHsHEbI p=1800 kr/M® rMHAHBIH p=1600 Kr/M3

4. VTenmTens — nenononuctupon p=25kr/m® (4. VTemmTens — neHonomuctupon p=40 kr/m*

S. Komuuectso ciioes- 2 5. KonnuecTso cnoes- 3

Bapuant Ne23 Bapuant Ne24
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1. Paiion ctpourtenscTBa-T. BopoHex 1. Paifon cTtpourtennscTBa-T. BopoHex

2. 3maHue — KUHOTEaTp 2. 3naHue — pa3BlIeKaTeIbHBIN LIEHTP

3. Martepuan HapyXHBIX CTEH — Tra300eTOHHbIE|3. Marepuan HapyXHBIX CTEH — Ta300€TOHHBIC
6moku p=1000 kr/m* onokn p=800 Kkr/m*

4. Yremurens — nenononuyperad p=80 kr/m® (4. VYrennurens — nenononuyperan p=40 kr/m®

5. Konngectro ciioes- 3 5. KonuyectBo cioes- 2

®opma mnpeacrasienuss pesyiabrara: Odopmuth uepTexu Ha JUCT ¢opmara A-3. 3alUTUTH
BBITIOJTHEHHYIO paboTy.

Kpurtepun ouenku:

- «OTJHMYHO» CTAaBUTCA B TOM Cllydae, Korja padoTa BBINOJHEHA B MOJHOM 00BbEME C COOJIIOIEHHEM
tpeboBanuit ECK/I u CIT/IC. PaGora BbimonHeHa akkypaTHO, mtamn 3anoiHeH. [Ipu 3amuTe paboTh! JaHbI
MIOJIHBIE OTBETHI HA 33/IaHHBIE [TPEN0/1aBATENIEM BOIIPOCHI.

- «XOPOII0» CTABUTCS B TOM CIIydae, KOrja padoTa BBIITOJIHEHA B TOJTHOM 00BbEME, HO C HE3HAYUTEIHHBIM
Hapymenuem TpedoBanuiit ECKJI u CIIJIC. PaboTa BbITIOJIHEHA aKKypaTHO, HO UMEIOTCSI UCITPABJICHHS Ha
JucTe, wTamn 3anojiHeH. Ilpu 3amurTe pa®oThl JaHbl MOJIHBIE OTBETHl HA 3a/laHHbIE MPEIO/aBaTEIEM
BOIIPOCBI.

- «Y/JIOBJIETBOPHUTEILHO» CTABUTCS B TOM Clly4yae, KOrjaa paboTa BBHIIOJHEHA HE B TOJHOM 00BEME U C
He3HaunTenbHbIM HapyenueM Tpedoanuit ECKJI u CIT/IC. PaboTa BbIomHEHA aKKypaTHO, HO UMEIOTCS
WCTPABJICHUSI HA JIUCTE, mTaMIl 3anojiHeH. [Ipu 3amuTe paboThl JaHBI HEMOJHBIE OTBETHI HA 3aJJaHHBIC
MIPENO0/IaBaTENIEM BOIIPOCHI.

- «HEeY/I0BJIETBOPHUTEIbLHO» CTABUTCS B TOM Cllydae, Koraa padoTa BBITOJHEHA HE B MTOJIHOM 00BEME U ¢
napymenusimu TpedoBanuit ECK/] u CITJIC. PaGota BbImogHEHa HEAKKYpAaTHO U UMEIOTCSI UCTIPABIICHUS
Ha JIMCTE, IITaMI He 3anoiHeH. [Ipu 3amuTe paboThl HE JaHO HU OJJHOTO MTPaBUIIBHOI'O OTBETA HA
3a/IaHHbIE MTPEN0/1aBaTENIEM BOIIPOCHI.

MpakTnyeckoe 3ansiTue Nel2

Bblqepqm;a}me CXEMBbI PACIIOJOKCHUSA IIJIUT IEPEKPLITHUS.

Heab: 3aKpenuTh 3HAHUS O OCHOBHBIM KOHCTPYKTHBHBIM CX€MaM M KOHCTPYKTHUBHBIM 3JI€MEHTaM
3nanuid. HayuuTh CTyIeHTOB pa3Ouparbcsi B MPOEKTHOM JOKYMEHTALMH, HAYYHUTHCS KOHCTPYHPOBAThH
MEPEeKPHITUS. B TPAKIAHCKUX 3JaHUSIX, MOAOUpAaTh KOHCTPYKTHBHBIE 3JIEMEHTHI MNEPEKPBITHIM.
BrryepunBaTh nepeKphITUE IO 3aJaHHBIM [TapaMeTpam.

Beinosnnus padory, Bel Oyaere ymers:

- HOIOMpaTh CTPOUTEIbHbIE KOHCTPYKIMHU JJIS pa3pabOTKHU apXUTEKTYPHO-CTPOUTEIbHBIX YepTekKeil;

- rpaduueckre 0003HAYEHHSI MAaTEPUATIOB U 3JIEMEHTOB KOHCTPYKIUH.

MarepunanbHoe obecriedeHue:

- METOJINYECKOE YKa3aHUE MO BBIITOJHEHUIO IPAKTHUECKON pabOThI;

- CTPOUTEINIbHBIE KATAJIOTH.

3ananmne:

1. ITo 3amanHbM B Tabiuue 1 mapamerpaM HEOOXOIUMO BBIYEPTHTH IUIAH IIUT HEPEKPBITHS C
0003HaYeHHEM BCEX KOHCTPYKTHBHBIX 3JIEMEHTOB, IIPUBSI30K K KOHCTPYKTUBHBIM OCSIM.

2. TonmuHa HapyKHBIX ¥ BHYTPEHHUX HECYIUX CTEH, IIar ¥ KOJIMYECTBO I1aroB NPUHUMAIOTCS 10
3amannio (cMm. Tabmuiry 1).

3. KonctpyupoBanue nepekpbITuii BhiuepuuBaercs B macmradbe 1:100 na nmucre ¢gopmara A-3 ¢
cobmonennem tpedoBanuit ECKJI u CITC.

KpaTkue TeopeTnyeckue cBeieHHUS:
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JlnvHa HecymMX KOHCTPYKLMU MEPEKPBITUS paBHA PACCTOSHUIO MEXIY pa3OMBOYHBIMU OCSIMU. BbIOop

MaTepualia M KOHCTPYKLHMH TIEPEKpPbITHUS OIpeneNseTcss MpoJeTOM Hecymux creH. llepekpbiTus

MaJIO3TAKHBIX 37IaHUKA MOTYT OBITh 0€30amoYHbIMU (M3 KEJIe300€TOHHBIX IUINT) WX OalouyHbIMHU (TI0

JICPEBSIHHBIM WU KeJIe300€TOHHBIM OaJikaMm).

Bbe36anouHble MepeKPHITHSI BBHITIOIHSIIOTCS U3 COOPHBIX 3KEI€300€TOHHBIX TUTUT C KPYTJIbIMU TYCTOTaMU

ToNMIKHON 220 MM, OIIMPAIOIINXCS HEMOCPEICTBEHHO Ha Hecymue cTeHbl. Jnmuna mut — ot 4800 1o 6300
MM ¢ mmarom 300 mm, mupuaa — 1000, 1200, 1500, 1800 MM (puc. 3.5).
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Puc. 3.6. [1nan nepexpsIThs 1O ASPEBIHHBIM U kene300eToHHbIM OankaMm (b — 6anka nepessunas, bX —
Oanka xenezoberonHas, 1l — mur Hakara, I1 — mura, A — aHKepbI)
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JlepeBsiHHBbIE TEPEKPBITHS COCTOST M3 JCPEBSAHHBIX OalOK M JIOMIATHIX IIMTOB MEXOaTIOUYHOTO
3anonHeHus. JlepeBsHHbIe OaNKu NEpeKpBIBAIOT MPOJeT 10 4,8 M, BHICOTa OalIKM JIOJIKHA COCTABIATH OT
1/10 mo 1/20 mepekpbiBaeMOro mposiera, mupuHa Oanku mpuHuMaeTcs 60-120 mwm. s ommpanHus
MeXKOaTOYHBIX MIUTOB K OOKOBBIM CTOpOHAM Oallok MprOMBaIOT YepenHbie Opycku ceueHueM 40.50 mm.
[ar 6anox mpuaumarT oT 600 mo 1500 MM, 4TO ompenenseT MUPHUHY IIUTOB 3amojHeHus. [[nuHa
JIEPEBSHHBIX IIUTOB OMPEEISAETCS JIIMHON JOCOK (110 2 M).

IMepexpbITHS 1O KeJIe300eTOHHBIM 0AJIKaM COCTOST U3 XKeJIe300€TOHHBIX 0AJIOK TABPOBOI'O CEUYEHUS U
MEXO0aJIOUHOTO 3aTlOJHEHUST B BHUJE CIUIOIIHBIX JIETKOOCTOHHBIX IUIMT WM IYCTOTENbIX KaMHEH-
BKJIQJIBIIICH (KepaMUUYECKHX WIIM U3 JieTkoro 6erona). Jlimaa 6anok — ot 2,4 no 6,4 m (uepe3 200 m),
ONMpaHue Ha Hecylryto creHy — He MeHee 150 mm. Konmpl 6anok 3aankepuBatoT B cteny. Lllar 6anok
OTIpeIeIAETCS pa3MepoM Mek0aIouHOro 3anojHeHus u MoxeT O0b1Th 600, 800 1 1000 mMm.

Xox paboTnri:

- OIPEIENIUTh BAPUAHT, IO KOTOPOMY HEOOXOIMMO BBIIIOJHUTH MPAKTUYECKYIO paboTy;

- BBIIIOJIHUTS IUIaH IJIMT MEpeKphITus 3nanust B Macmrade 1:100 Ha nucte popmara A-3 ¢ cobnrogeHuem
tpedoBanuit ECKJI u CITJIC.

- BBITIOJTHUTH CTICIU(DHUKAINIO JIEMEHTOB, 0)OPMUTH 3HAYCHUS B TAOIHUILY.

- TOTOBYIO pabOTy 3aIIUTUTb.

dopma mnpeacraBienuss pesyiabrara: Odopmurh uepTekum Ha JUCT ¢opmara A-3. 3amUTHTH
BBITIOJTHEHHYIO paboTy.

Kpurepun onenku:

- «OTJIMYHO» CTaBHUTCA B CiTydae, KorJa padoTa BBIIIOJIHEHA B MOJIHOM 00BEME ¢ COOI0IeHHEeM TpeOOBaHUM
ECK/J u CIIJAC. Pabora BhIOTHEHA aKKypaTHO, MTaMIl 3anojHeH. [Ipu 3amuTte paboThl 1aHBI TOIHbIE
OTBETHI HA 33/IaHHbIE [TPEN0/IaBATENIEM BOIIPOCHI.

- «XOpOIIO» CTABUTCS B CiIydae, Korjga padoTa BBIIOJHEHA B MOJHOM 00BEME, HO ¢ HE3HAYUTEIHHBIM
napymenuem tpeboBanuit ECK/I u CIIJIC. Pabora BbinonHeHa akKypaTHO, HO UMEIOTCSI HCTIPaBJICHUS Ha
JucTe, wTamn 3anojiHeH. Ilpu 3amuTe pa®oThl JaHbl MOJIHBIE OTBETHl HA 3a/laHHbIE MPEINO/aBaTEIEM
BOIIPOCBI.

- «YJAOBJIETBOPUTEJIbHO» CTaBUTCS B Cilyyae, Korja padoTa BbIIOJHEHAa HE B MOJIHOM OOBEME U C
He3HauuTenbHbIM HapyienueM Tpeboanuit ECKJI u CIT/JIC. PaboTa BbImonHEHa akKKypaTHO, HO UMEIOTCS
WCIPaBJIEHUsl Ha JHUCTe, WTamn 3anoyiHeH. [Ipu 3amure paboThl JaHBl HEMOJIHBIE OTBETHI Ha 3a/laHHBIE
IIpENoAaBaTesieM BOIIPOCHI.

- KHEyJ10BJIETBOPHUTEIBHO» CTAaBUTCA B Cilydae, Korja padoTa BBIIIOJHEHA HE B ITOJIHOM 00BbEME U C
Hapymenusmu Tpedosanuit ECKJ u CIIJIC. PaGota BbIlosHEHa HEAKKypaTHO U UMEIOTCS] UCITPABICHUS
Ha JIMCTE, IITaMI He 3anoiHeH. [Ipu 3amuTte paboThl HE JaHO HU OJJTHOTO MPaBUJIBHOTO OTBETA HA
3aJlaHHBIE MTPETIOAABATENEM BOIIPOCHI.

IIpakTnyeckoe 3ansaTue Nel3

KOHCprnpOBaHI/Ie Hu pacqéT JIECCTHHIIBI, JeCTHUYHOM KJIETKH.

Heapb: 3aKkpenuTh 3HAHUS 110 OCHOBHBIM KOHCTPYKTHBHBIM JJIEMEHTaM COOPHBIX >K€l1€300€TOHHBIX
nectHUIl. [IpUBUTH HAaBBIKU BBIOJHEHUS apXUTEKTYPHO-CTPOUTENBHBIX uepTexei. Hayuuts cTyneHToB
pa3buparbcs B MPOEKTHOM TOKYMEHTAllMM, HAy4YUThCS IPOEKTHPOBATh COOPHYIO KENe300€TOHHYIO
JIECTHHUILY.

Beinosinus padory, Bel Oynere ymers:

- TOIOMpaTh CTPOUTEIbHbIE KOHCTPYKIIMU JJISl pa3pabOTKHU apXUTEKTYPHO-CTPOUTEIBHBIX YepTekKeil;

- rpauueckre 0003HAYEHHSI MAaTEPHATIOB U 3JIEMEHTOB KOHCTPYKIUH.

MarepunanbHoe obecrieyeHue:

- METOJINYECKOE YKa3aHHE MO BBIITOJIHEHUIO TPAKTHUYECKON paboThI;

- CTPOUTENIbHBIE KATAJIOTH.

3ananue:
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[To 3amaHHBIM MapaMeTpaM HEOOXOJUMO BBIYEPTUTH COOPHYIO JKEIC300€TOHHYIO JIECTHHIY C
0003HAaYEHHEM BCEX KOHCTPYKTHBHBIX 3JIEMEHTOB.
TonmuHa HapyKHBIX U BHYTPEHHUX HECYIIIUX CTEH, IIar ¥ KOJMYECTBO 1IaroB MPUHUMAIOTCS 110 33/1aHUIO
(cm. Tabmuty 1).
CoOopnas »kene300eTOHHAs JIECTHHIIA BbluepunBaercs B Macmradbe 1:100 Ha mucre dopmara A-3 ¢
coomonennem tpedoBanuit ECKJI u CIT/JIC.
KpaTkue TeopeTuyeckue cBeieHUs:
[1nan necTHUYHOM KJIeTKU U paspes, M1:50.
3aoanue: OnpenenuTs pa3Mepbl ABYXMapIlEBOil JIECTHULIBI KHIIJIOTO JJOMa, P 3aJaHHOM BBICOTE ATaXKa,
LUIUPUHE JIECCTHUYHOTO Mapllia U MJIOMIAKH. Y KJIOH JECTHUIIBI IPUHATD 1:2.

Memoouueckue ykazanus
1. [Ipunumaem crynens pazmepamu 150 x 300 mm
2. [[IupuHa TECTHUYHON KIIETKU:

B=2.-1+100

W=1,05 21050 - IIAPUHA JIECTHUYHOI'O Mapia;

- 3a30p MCXKIY MapmamMu Ui ITPOITyCKa IMOKAapHbIX HIJIAHT'OB.

100 mm
B=2-1050+100=2200 mm
3. BricoTa onHoro mapmia:
el = 3300 =1650 mwm
2 2
4. Yucio noACTYIIEHKOB B OJJHOM Maplie:
1650
mm——=11
150
5. UYucno mpocTymneid B oJHOM Mapiie OyJleT Ha €AMHMIYy MEHbIIE YUCIa MOJCTYNEHKOB, TaK Kak

BEPXHSSI IPOCTYIb PAaCHOaraeTcsl Ha JIECTHUYHOM ITOIAKe:

uml =11-1=10

6. JlnvHa TOpU30HTAIBHON MPOEKIIMY MapIila, Ha3blBaeMas €ro 3ajJoKeHueM, OyIeT paBHa:
a =300-(n—1) = 300-(11—1)=3000 MM
7. IIpuHMaeM NIUPUHY MEKIYITAKHOU IIJIOIIATKH , TAXKHOM ,
P PHHY o e ¢, =1300 mm ¢, =1300 am

IMOJIYYHUM, 4UTO ITOJIHAA JAJIMHA JIECTHUYHOMN KJICTKH (B ‘II/ICTOTG) COCTaBUT:

A=a+c +c¢,=3000+1300+1300 =5600 rm

BrinonzseMm rpagudeckoe NoCTpoeHHe JIECTHUIIBI (B COOTBETCTBUU C pUCYHKOM 17). BricoTy 3Taxa genum
Ha YacTH, paBHbIE YHCITy MTOJICTYIIEHKOB B 3TaXK€, M Yepe3 MOIyUEHHbIE TOUKH TPOBOAUM FOPU30HTAIIbHBIE
npsiMble. 3aTeM FOPU30HTAIBHYIO IPOEKIIHIO (3aJI0KEHNEe MaplIlia) IeJIMM Ha YUCIIO IpocTynel 6e3 oqHoMH
U 4epe3 MOJyuYeHHbIE TOYKHM MPOBOJUM BEpTUKaJIbHbIE IpsiMble. [l0 MoayueHHOW ceTke BhlUEpUMBAEM
npo¢uib nectHULb B M1:50.

67



2 smax

Ham

H/2

o1
L
1 amax

12345678910

I

=

[
_:l
00
8
8

a 2 o

123456789 10

A

Pucynok 17-Cxema pa30MBKH JICCTHHIIBI
a) B paspese, 0) B IJIaHE
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150x10=1500

b

Puc. 9.20. JlecTHUIHBIC MapIIIH KeIe300€TOHHBIE COBMEIIEHHBIC C JIECTHUYHBIMHY TUTOTIIATKAME
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Puc. 9.21. JlecTHUUHBIN MapiI JUIsl 30aHAHN KWINIIHOTO Ha3HAYESHHUS

JlecTHUYHBIC MapIIX IPUMEHSFOTCS IIPH CTPOUTEIBCTBE MHOTO3TAXKHBIX OOIIECTBEHHBIX M IPOMBILIICHHBIX 3/IaHUH,
CTPOSAIIMXCS B OOBIYHBIX paliOHaX U B pailoHaX ¢ CCHCMUYHOCTHIO 7,8 1 9 0A/LIOB, B YCIIOBUAX HEArpeCCUBHOM, ¢1a00
U CpelHe-arpecCUBHBIX Ta30BBIX cpenax. JlecTHHYHBIE MapIIn 3ampOeKTUPOBAHBI ABYX-MapIleBble IS 3MaHUI
BBICOTOM 3Taxka 3,3 M, KOTOpEIe HIYT B KOMILIEKTe ¢ romankoi JIIT-1.

%

4680

Puc. 9.22. JlecunuHas IIomaaKa xejie300eToHHas
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h - moacTynenok
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2C+100
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Jomyctumsie
pa3mepsl:
a=230 h=220mm

>C aaaaaagl_a_la >C 250 200 mm
A=a(n-1)/2 300 150 mm

[=2C+a(n-1)/2

B

Puc. 3.3. PacueT 1eCTHUYHON KIETKU
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Puc. 3.4. MunuManbHbIe Ta0apUTHBIE Pa3MEPhl pa3HBIX BUAOB JIECCTHUYHBIX KJIETOK (PacCUNTAaHbI HA BBICOTY ATaxa
3,0 M, pa3zmep npoctynu — 250 MM, pazmep noxactynenka — 200 mm)
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Xoxa padoTbI:

- OTIPE/ICIUTh BapUaAHT, IO KOTOPOMY HEOOXOAUMO BBIMOJIHUTH MPAKTHUECKYIO padoTy;

- OTIPEICTINTh HEOOXOANMBIE MTapaMETPhI JIECTHULIBL;

- BBIIIOJTHUTD IJIAH U pa3pe3 cOOpHOH xene300eToHHOoU necTHUIB B Macitabe 1:100 Ha nmucte ¢popmara
A-3 ¢ coomoaenuem tpedosannii ECKJ] u CITJIC.

- TOTOBYIO pa0OTy 3aIUTUTb.

®opma mnpeacrasienuss pesyiabrara: Odopmuth ueprexu Ha JUCT ¢opmara A-3. 3alUTUTH
BBITIOJTHEHHYIO paboTy.

Kpurepum ouenku:

- OTJIMYHO» CTAaBUTCS B CIIydae, Koraa paboTa BBITIOJIHEHA B TOJIHOM 00bEME C COOII0ICHUEM TPeOOBaHUI
ECK]] u CIIJIC. PaboTa BbIIOJIHEHA aKKypaTHO, IITaMn 3anojiHeH. [Ipu 3ammTe paboThl AaHBI MTOJTHBIC
OTBETHI HA 3aJIaHHBIE [IPENOaBaTENEM BOIIPOCHI.

- «XOpoIIo» CTaBUTCS B Cilyyae, Korjga paboTa BBIIIOJIHEHA B MOJHOM 00BbEME, HO C HE3HAUYUTEIHHBIM
napymenrnem tpedoBanuit ECK/] u CITJIC. PaGoTa BbIOTHEHA aKKypaTHO, HO HMEIOTCS HCIIPABJICHUS Ha
JmucTe, wTamn 3anoiHeH. [lpu 3amuTe pa®oThl JaHBI MOJIHBIE OTBETHl HA 3a/IaHHBbIC MPENo/aBaTeIeM
BOIIPOCHI.

- «yOBJIETBOPHUTEJIbHO» CTAaBUTCS B Cilydae, Korja paboTa BBIIOJIHEHA HE B IOJHOM 00BEME U C
He3HaunTelbHbIM HapyiieHueM TpedoBanuit ECKJ u CIT/IC. PaGoTa BbIno/IHEHA aKKypaTHO, HO UMEIOTCSI
WCIpaBIIEHUs] Ha JUCTEe, Tamn 3anoiHeH. [Ipu 3amure paboThl JaHBl HETONHBIE OTBETHI HAa 3aJaHHBIC
IIpenojaBaTesieM BOIPOCHI.

- «HEY/IOBJIETBOPHUTEJIbHO» CTaBUTCA B Cllyyae, Korjga paboTa BBINOJIHEHA HE B IOJHOM O0BEME U C
Hapyuenusimu TpeboBanuit ECK/] u CII/JIC. PaboTa BbInojHEHA HEAKKYpPaTHO U UMEIOTCS UCIIPaBJICHUS
Ha JIUCTE, IITaMI He 3anoiHeH. [Ipu 3amure paboThl HE JaHO HU OJHOTO MPABUIILHOT'O OTBETA HA 3a/IaHHbIE
IIpenojaBaTesieM BOIPOCHI.

IIpakTuyeckoe 3ansiTue Nel4

ITocTpoeHnne mjIaHa NPOMBILIVICHHOT0 3JaHHUA € NPOPA0O0TKON KOHCTPYKTHBHBIX 3JICMEHTOB U
COOTBETCTBYIOLIEHl NPUBA3KOH UX K pa30MBOYHBIM OCSM.

Ileanb: 3akpenuTh 3HAHUA TI0 KOHCTPYKTHBHBIM CHCTEMaMmM M KOHCTPYKTHBHBIM DJIEMEHTaM
NPOMBIIUICHHBIX 37aHui. [IpUBUTH HaBBIKM BBIOJHEHUS AapXUTEKTYpHO-CTPOMUTENBbHBIX UEpTEXeH.
Hayuntbs cTygeHTOB pa3Ouparbcs B TPOCKTHOH JOKyMeHTanuu. HayduTbcs TPOEKTHPOBATH
KOHCTPYKTHBHYIO CUCTEMY IPOMBIIUIEHHOTO 3/JaHMUS.

Beinosnnus padory, Bel Oyaere ymers:

- HOIOMpaTh CTPOUTEIbHbIE KOHCTPYKIMHU AJIS pa3pabOTKHU apXUTEKTYPHO-CTPOUTEIbHBIX YepTekKeil;

- rpaduueckre 0003HAYEHHSI MAaTEPUATIOB U 3JIEMEHTOB KOHCTPYKIIUH.

MarepuanbHoe o0ecnieyeHue:

- METOAMYECKOE YKa3aHHE TI0 BBITOJIHEHHIO MTPAKTHYECKON pabOTHI;

- CTpPOMTENbHbIE KaTaJIOTH.

3aganue:

[To mapamerpaM HEOOXOJUMO BBIYEPTUTH KOHCTPYKTHBHYIO CHCTEMY MPOMBIIUIEHHOIO 3aHUs C
0003HaYeHHEM BCEX KOHCTPYKTUBHBIX 2JIEMEHTOB, 00pa3yIOIINX HECYIIHA OCTOB 3/IaHUSI.

TonmuHa Hapy>KHBIX ¥ BHYTPEHHUX HECYIIMX CTEH, IIar U KOJMYECTBO IIAaroB MPUHUMAIOTCS 10 33aHUIO.
KoncTpykTrBHas cxema BbruepunBaerca B Mmacmrade 1:100 na nucre dopmara A-3 ¢ cobimoaeHueM
tpeboBanuit ECKJ u CII/IC.

Kpartkue Teopernueckue cBeieHusi: O0beMHO-IIJIAHMPOBOYHOE pelieHne
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[To KOHCTPYKTHBHOM cHCTEME 3[JaHHE OTHOCUTCS K KapKacHbIM. Kapkac 31aHusl COCTOUT U3 MOMNEPEUHBIX
[1-00pa3HBIX paM, COCIUHEHHBIX B MPOJOJIBHOM HampaBieHuu. [lomepedynbie pambl 0Opa3oOBaHbI
KOJIOHHAMH, JKECTKO 3alleMJIEHHBIMU B (YHAMEHT, U IIAPHUPHO OMHUPAIOIIUMUCS HAa HUX CTPOIMIbHBIMU
KOHCTPYKIMAMH — Oankamu win pepmamu (pucyHok 3.1). B mpogonbHOM HanpaBlieHUH )KeCTKOCTh 31aHUs
obecreynBaeTcs CBA3AMU 0 KOJIOHHAM, IIOJKPaHOBBIMH OanKkaMM, HOJCTPOIMIbHBIMU OalIkaMu, a TaKxkKe
KECTKHUM JIMCKOM TOKPBITH. 31aHKE B TUIAaHE UMEET MPSIMOYTOJIBHYIO (hopMy.

O-obpacHas pama

Crporureisie
KOHCTPYWL WA

I oo

MogspanoBuie Darsm

Pac_ 3.1 Kapsac snanax

OcHoBa KapKaca 3/1aHus1 — KOJIOHHBI — PACIIONIOKEHBI 110 ONpeAeNIeHHOH cucteme. Kaxmoit KoJoHHe, Kak U
T000MY HECyIeMy JJIEMEHTY, IIPUCBAMBAIOTCS KOOPIMHAIIMOHHBIC PAa30UBOYHBIC OCH — TOPU30HTAIbHAS
u BepTukaidbHas. OCH BCeX KOJOHH NPU MEPeceueHUH O00pa3yloT TaK Ha3bIBAEMYIO cemKy KOJloHH. B
MOTIEPEYHOM HAIPAaBJICHUU PACCTOSIHUE MEX/Yy KOJOHHAMH PaBHSETCS MPOJIETY, a B TPOJIOJILHOM — IIary
KOJIOHH. [Iponemom Ha3pIBaeTCsl O0BEM 3JaHHS, OTPAHWYCHHBIA MPOJOIBHBIMH pPSAAAMH KOJOHH H
TOPIICBBIMH CTEHAMHU. [[pOMBINUICHHBIC 3/JaHKsT OBIBAIOT OJHOIPOJICTHBIMH U MHOTOTIPOJICTHBIMH.
[IpoekTupoBanne 3MaHUS HAYMHACTCI C pa3pabOTKH IUIaHA, TIOCKOJIBKY IUIAH PacKpbIBAcT
KOHCTPYKTUBHYIO CXEMy 37aHHWs, a Takke (DYHKIMOHAJIBHYIO CBs3b INOMelIeHHW. Pa3paboTka miiaHa
MIPOMBIIIIJICHHOTO 3/JaHUsI HAYMHAETCSI C HAHECEHUST OCEH M MPOPUCOBKU CETKH KOJIOHH (pUCYHOK 3.2).
KosoHHBI 1IeXa 1O pacloNIOKEHUIO B 3JaHUU JCTATCS Ha cpedHue U Kpauuue, a TO HA3HAYCHHUIO —
Ha ocHoéHble U (haxsepkosbie. OCHOBHBIE KOJOHHBI 3/IaHUS BOCIPUHUMAIOT HArpy3KH OT KpPaHOBOTO
000pyI0BaHUsI, CTPONMIILHBIX KOHCTPYKIIHA, CTCHOBBIX ITAHEJICH B TIPOJIOJIHHOM HANPABICHUM 3/IaHUS, a
(haxBepKOBbIE — HATPY3KY TOJIHKO OT TOPIIEBBIX CTEHOBBIX MaHENEH.
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Pac 32 Cersa enmony Ha IINAAE 2NANET

KonoHHbl Ha mlaHe 3/4aHusg HE BCErja paclojaraloTcs CTPOro Ha NpecedeHHH pa3OMBOYHBIX OCEH.
Cyl11ecTByET NOHATHE «NPUBA3KA 2TIeMEeHmMA» - ITO PACIIOJIOKEHUE TEOMETPUUYECKUX OCEH IJIEMEHTa WIN
€ro rpaHeil OTHOCHUTENbHO pa30MBOYHBIX oceil 3maHus. [Ipym NpoekTHpoBaHMM 1i€Xa MPUMEHSIOTCS
CIIEAyIOIIME MPUBS3KU KOJIOHH: ILeHTpaibHas (y3en 1, pucyHok 3.3) — Korja reoMeTpUuecKue Ocu
AJIEMEHTAa COBMAAAIOT ¢ pa30MBOYHBIMHM OCSIMH 3/1aHusl; HyjeBas (y3en 2, pucyHok 3.4) — Korjaa rpasb
3JIEMEHTa COBMAJaeT ¢ pa30oMBOYHOM ochio; mpuBszka «500» (y3usl 3 u 4, pucynku 3.5 u 3.6) — korza
T€OMETPUYECKas OCh AJIEMEHTA OTCTOUT OT pa3OouBOUYHOM ocu 3aaHus Ha 500 MM.

© @

leomeTpiUECKME
O OCH KONOHHL! —
Pac 33, Iemipamaas OpaRa=a OCH FNAHA O
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O ®

Ipatm
TKONOHHEL
O
O
500 daxpepkoBan — 500
cToiNa
O O
Pac 35. Tipaesza «500» Pac 36 Thmmaza «500»

s yno6cTBa MpoOeKTUPOBAHMS BCE pa3Mephl 31aHus (IIMPHUHA U BBICOTA IPOJICTOB, LIar KOJIOHH, pa3Mepbl
3JIEMEHTOB) YHU(ULUPOBAHbI, T. €. KPaTHbI ONpPEIEIEHHOMY YHCIy — MoOyaio. B KauecTBe OCHOBHOIO
IpUHAT MoyJ1b M, paBHblil 100 MM, B KauecTBE 1ONOJHUTENBHBIX — YKpyIHEHHbIE MOAYIH: 3M (300 Mm),
6M (600 mm), 12M (1200 mm), 15M (1500 mm), 30M (3000 mm), 60M (6000 mm). IllupuHa nposieToB B
31aHuM npuHaTa kpatHoi 60M (6 metpam): 12 M, 18 M u 24 M.

Jlis MoHTa)ka 00OpyZOBaHUs, a TaKXke i1 oOecleyeHHs 3BaKyallud B 3/1aHUM 1LI€Xa MPeLyCMOTPEHbI
BOPOTA, PAaCIOIOKEHHbIE B KpallHUX MPOJIETaX C ABYX CTOPOH mpoJjeta. s y1o0HOro Bbe3/ia B 3/1aHUE
nepes; BOpOoTaMHM HEoO0XOAMMO yCTpoWcTBO maHayca. Jlns mepexona W3 37aHus LieXa B 37aHUE
aJIMUHUCTPATUBHO-OBITOBOTO KOPITyCa 3aIPOCKTHPOBAHA JIBEPb.

Jliis mepeMeliieHns BHYTPH 3aHUs IPY30B, a TAKKe ISl MOHTa)ka 000pyA0BaHU B 3[aHNU L1€Xa B KAKAOM
MIPOJIETE PACIIOIOKEHO MOIBEMHO-TPAHCIIOPTHOE 000PYI0BAHHE — OTIOPHBIEC MIIH MTOJIBECHBIE KPAHBI.
Kpansb! anekTpudeckrue 0JHOOaIOYHbIE TOABECHBIE IPY30II0ILEMHOCTBIO 1-5 T, ympaBiseMmble ¢ MoJja,
M3TOTABJIMBAIOTCS OJJHOIIPOJIETHBIMHU M IBYXIPOJIETHBIMHA. KpaH COCTOHT U3 JIETKOTO MOCTa MJIH HECYIIEH
0anKu, CHA0)KEHHOW 3JIEKTPUUECKOM Tajblo U 3JIEKTPUYECKMM MEXaHHU3MOM nepeaBukeHus. KpaHoBble
MyTH MOJIBEIIMBAIOTCS K CTPONIIIBHBIM KOHCTPYKIMAM (Oankam i hepmam). YIpaBisSiOT MOIBECHBIMU
KpaHamMu ¢ noja 1exa. OCHOBHbIE MapaMeTpbl M pa3Mepbl Haubosiee pPacHpOCTPAHEHHBIX KPAaHOB
NpUBEICHBI B Tabmuie A.l, mpuioxenue A.

Jpyroii TUIT KPaHOB — MOCTOBBIE JICKTPUUECKUE ONOPHbIE KPAHbL TPY30MOABEMHOCTHIO 710 50 T. OnopHbIi
KpaH COCTOMT U3 HECYIIETO MOCTA, TIEPEKPHIBAIOIIETO MPOJIET MOMEIICHHS, MEXaHU3MOB TIEPEIBIKCHHS U
JIBUTAIOIEHCS BOJIb MOCTa TEJIEKKH C MEXaHH3MOM IMOAbeMa. YIPaBISAIOT MOCTOBBIMH KpaHaMHu W3
MOJIBEIICHHOW K MOCTY KaOWHBI HITH € TI0J1a IeXa Bpy4uHYHo. [lepeiBUTaroTCst OMOpHBIE KPAHBI TIO PeIbCcaM,
yJIO’)KEHHBIM Ha BEPXHHI MOsIC MOIKpaHOBOM Ganku. OCHOBHBIE TapaMeTPhl ONOPHBIX KPAHOB MTPUBEICHBI
B Ta0iuIe A.2, mpuioxeHue A.

Kapkac

Kapxkac npoekTrpyeMoro mpoMBIIIJICHHOTO 3[JaHHs, KaK ObLJIO OTMEUYEHO B IPEABIAYINEH ri1aBe, 00pa3oBaH
MOTIEPEYHBIMU PaMaMH, COEIMHEHHBIMH MEXAy coOOi B MPOJIOJLHOM HampaBieHUU. Pambl coCcTOAT U3
KOJIOHH, YCTaHOBIJIEHHBIX B (YHIAMEHT, M Oa’doK Wiu (epM IMOKPBITHS, OMHUPAIOIINXCS Ha KOJIOHHBI.
Kapkacbl NpOMBIIUIEHHBIX 3/1aHUM OBIBAIOT >KeJIe300€TOHHBIMU, METAIMYECKUMH, JEPEBSIHHBIMH U
KOMOWHUpPOBaHHBIMH.  J[7I1  yIpomIeHWsT  KypCOBOTO  INPOEKTUPOBAHHS  PAaCCMOTPHUM  TOJIBKO
xKene300eToHHbIN Kapkac. [1o croco0y Bo3BeeHUS Kelle300€TOHHBIE KapKachl AETSATCS Ha MOHOJIUTHBIE
(KOHCTPYKIIMM H3TOTaBIMBAIOT M3 IPUBE3EHHOI0 OETOHa Ha CTPOMUTENBHOHM IJIolaaKe), cOOpHbIE
(KOHCTPYKIIMH U3rOTABIMBAIOT HA 3aBOJI€ U IPUBO3ST FOTOBBIMH HA CTPOUTEIIHHYIO IUTOIMIAJKY JIJIsl COOPKN)
1 COOPHO-MOHOJIHUTHBIE (KOHCTPYKIIMK YACTUYHO W3TOTABIMBAIOT HA 3aBO/IC, YACTHYHO — Ha CTPOUTEIHLHON
wiomazake). B mpoekTe npumem cOOpHO-MOHOJIUTHBIN KapKac, B KOTOPOM (pyHAaMEHTHI 3alIPOEKTUPOBAHbI
MOHOJIUTHBIMH, & BCE OCTaIbHBIE KOHCTPYKIIMU — COOPHBIMH.

OOt BUJ MPOMBIIIUIEHHOTO 3[JaHUs NIPEJICTaBJIeH Ha pUcyHKe 4.1.

KoJsionnbl

OcHosHble KONIOHHbI B CUCTEME KapKaca BOCIPHHHMMAIOT Harpy3Kd BepTUKaJIbHBIE (BEC KOHCTPYKLUA,
KOMMYHUKAIi, OOOpYIOBaHUS) W TOPU3OHTAIbHBIE (BETPOBBIE, OT TIEPEABIDKEHHS] KPaHOB,
celficMuueckue), U mepegaroT ux Ha (yHaameHT. Paxeepkogvle KOJNOHHbI U CMOUKYU BOCIIPUHUMAIOT
Harpy3Kd TOJBKO OT CTEHOBBIX TaHesei. OCHOBHBIE KOJOHHBI KpaHETo psilia MMEIOT CEYCHHE, Kak
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MPaBWJIO, MEHBIIEE IO IJIOMAAN, YeM KOJOHHBI CPETHEro psAfa. ITO MPOUCXOAUT OTOMY, YTO CPEIHUE
KOJIOHHBI BOCIIPHHUMAIOT HArpy3Ky OOJBIIYIO 1O BEJIMYMHE, YeM KpailHHe KOJIOHHBI. Pa3mepsl KOJIOHH
MoAOUPAIOT B 3aBUCUMOCTH OT BBICOTHI 3/IaHUs, TUIIA KpaHa M HArpy3Kd Ha KOJOHHBI. J[s 3maHuil H6e3
MOCMOBbIX ONOPHBIX KPAHOE Pa3padOTaHbI XKeJIe300€TOHHBIE COOPHBIE KOJIOHHBI TPSIMOYTOJIBHOTO CEUCHHS
C KOHCOJISIMU [T OIUPAHUSI CTPOIMIBHBIX KOHCTPYKIIHM 1 6eckoHcobHbIe (Tpuiioxenue b, Tabnuna b.2).
Jnist 3MaH ¢ MOCMOBbIMU ONOPHBIMU KPAHAMU — KEIIe300€TOHHBIE COOPHBIE KOJIOHHBI MPSIMOYTOJIBHOTO
CeUeHUs C KOHCOJSIMHU [JIsl OIHUpaHHs TOAKPAHOBbIX Oanok (mpuioxenue b, Ttabmuua b.1).
XKenezoberonnsie paxBeproBbie KoJI0HHBI ceueHreM 300 X 300 MM ycTaHABIMBAIOTCS B TOPIIE MPOJIETa B
MeCTax IMepeceueHus OCe MpU OTCYTCTBUM OCHOBHOM KOJOHHBI (CM. pHc. 3.2). daxBepKOBbIE CTOMKH
YCTaHABIMBAIOTCA B TOpLE 3/aHUs BJIOJb KpPallHMX M CPEAHUX PSJAOB OCHOBHBIX KOJIOHH PSAOM C
KOJIOHHOM. CTOMKYM M3rOTaBIMBAIOTCS U3 METaJlIa, UMEIOT IBYTaBpOBOE MIIM KopoOuaToe ceuenue. Pazmep
ceueHHsT (PaxXBEPKOBBIX CTOEK 3aBUCHUT OT pa3MEpPOB CEUEHHUS M TPHUBSI3KM OCHOBHOW KOJIOHHBI.
@daxBepKOBbIE KOJIOHHBI ONMUPAIOT HAa CAMOCTOATEIbHBbIE (PYHIAMEHTHI WM HAa (YHIaMEHThl OCHOBHBIX
KOJIOHH, €CJIM OHU PACIIOJIOKEHBI PSAJIOM.

Puc. 4.1. O6mmii BUIT IPOMBITIIIEHHOTO 3/IAHHS
1 — cpeaHue KOJIOHHBI; 2 — IUIMTHI IOKPBITHS; 3 — CBETOa3pallMoHHble (poHapy; 4 — KpailHUe KOJIOHHBI; 5
— KOJIOHHBI IPOAOJIBHOTO (haxBepka (IIpH 1mare KpalHuX KOJOHH 12 M); 6 — CTEeHOBBIE NTAHENH; 7 —
CTPOIUJIbHBIE KOHCTPYKIMHU ((pepMbl); 8 — MOJKPaHOBBIE OATKH.

DOyHIAMEHTbI

KononHbl ycraHaBnuBaroTcs B @hyHOamenmbl, KOTOPbIE MPEACTABIAIOT OO0 OTAEIbHBIE ONOPHI O]
KOXJIyI0 KOJOHHY. DYyHIAaMEHT COCTOMT M3 IMOAKOJIOHHHUKA C OTBEPCTHUEM (CTaKaHOM) MJis 3aJENKU
KOJIOHHBI ¥ OJIHO-, IBYX- ¥ TPEXCTYIEHYATON MIIMTHON YacTu (cM. pucyHok 4.2). Obpe3 (BepxHuUil Kpail)
(yHIaMEHTOB IO/ KeJle300eTOHHBIE KOJIOHHBI pacionaraetcs Ha oTMeTke MuHyc 0,15 M, BbICOTa yCTYymoB
(crynieneit) pasua 0,3 u 0,45 m. Pazamepsl KoHKpeTHOTO hyHAAMEHTA, B TOM YUCJIE€ BBICOTY IMOJKOJIOHHUKA
U ITyOMHY cTakaHa, BBIOUPAIOT B 3aBUCUMOCTH OT BUJIa KOJIOHHBI, €€ Pa3MEPOB U Harpy3KH, Mepe1aBaeMoit
KOJOHHOM Ha (yHaameHT. Pasmepnl ¢yHIaMeHTa Takke 3aBUCAT OT TIIyOMHBI 3aJI0’KE€HUS IOOLIBBI
(dbyHIaMeHTa, XapaKTepUCTUK TPYHTA, HATUYHS WJIM OTCYTCTBUSA MojBania. Tabnuiia pa3MepoB ajs moadopa
¢byHnaMeHTa npuBesieHa B npuioxkeHuu B. @yHaaMeHTHBIN y3en B pa3pes3e NpeCcTaBleH B IPUIOKEHUN
n.

DyHIaMeHTHBIEe 0aJIKN

[Tocme MoOHTaxka KOJOHH B  (yHAaMEHTHI W WX 3aMOHONWYHMBAHHS Ha  (yHAaMEHTHI
YCTaHABIMBAIOT yHOamenmHvle Oanku. OHM HEOOXOJAWMBI JJiIi ONUPAHUS CTCHOBBIX IIaHENEH W
o0ecrieyeHus )KeCTKOCTH Kapkaca 31anust. COOpHbIe )kene300eToHHbIE (DyHIaMeHTHBIE OaKH ONUPAIOT Ha
OCTOHHBIE CTONOWKHU (MIPWJIMBHI), YCTpaBaeMble B Tpenenax MOJAKOJIOHHUKOB. DyHIaMeHTHBIE Oanku
yCTaHABIMBAIOT MO BceMy MepuMeTpy 3aaHus. [lnnHa ¢yHIaMEHTHBIX OajoK COTJiacyercs C IaroM
KOJIOHH, pa3MepaMu MOJKOJOHHHMKAa U MecToM ykiaaku. [lonepedunoe ceuenue O6anku npeacTaBieHO Ha
pucyHke 4.3.
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Pac 42 Jleranm dyapauenta HApYEROO aRa EONGHA

Bepx ¢ynmameHnTHbIX Oaniok pacmojararoT Ha 30 mm (ormerka —0,030) HUXKE YpPOBHS YHCTOTO IOJa
(ormetka 0,000). Ha sTOM ypoBHE yCTpamBalOT THUIPOU3OJALMIO U3 OJAHOTO-IBYX CJIOE€B PYJIOHHOTO
MaTepuajga Ha MacTUKE UM U3 IEMEHTHO-TIECYaHOro pacTBopa TonmmHon 30 mm. [{1s mpenoxpaHeHus
0aJ0K OT JeOopMaluy IPH IMyYEeHUH TPYHTOB JIEJIAOT MOACHINKY U3 IIJIaKa U MEeCKa.

[To mepumeTpy 3AaHMSI C HAPYKHOU CTOPOHBI YCTPAMBAIOT OTMOCTKY U3 acdanbTa win 0eTOHA IMIUPUHOM
0,9 — 1,5 M ¢ yxiioHOM OT cTeHbl He MeHee 1:12. @yHIaMeHTHBIN y3el MpeICTaBlIeH B MPHIOKEHHH B.
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Pac 43 Ceaenme dyapaseamaos Danss s mare snmonH &

[HoakpanoBbie 0aJIKu

Ilookpanosvie 6anku ¢ yIOKEHHBIMU TI0 HUM pelbcaMy 00pa3yroT MyTH JBHXKEHUS OMOPHBIX MOCTOBBIX
KpaHoB. OHU TPUIAIOT TaKXKe JOMOJHUTEIBHYIO TMPOCTPAHCTBEHHYIO >KECTKOCTh KapKacy 3/aHMusl.
Xene3zo0eToHHbBIE MOAKPAHOBBIE OAJIKH VIS 1Iara KOJIOHH 6 M 3alIpOEKTHUPOBAHBI TABPOBOTO CEUEHHUS, MO/
KpaHbl TPY30MOABEMHOCThIO 70 32 T. bayiku ycTaHaBIMBAIOT BAOJL MPOJIETOB 3/IaHUS U OMUPAIOT Ha
KOHCOIIM KOJIOHH. K KOTOHHaM Oaliké KpemsT CBapKoO# 3akJIagHbIX JeTaleld U aHKepHBIMU Oontamu. Bo
n30€KaHNe YIapOB MOCTOBBIX KPAaHOB O KOJIOHHBI TOPITOBOTO (DaxBepKa 37aHUsI Ha KOHIIaX MOAKPAHOBBIX
IyTEH YCTaHABIMBAIOT CTAJIBHBIE YIIOPHI C aMOPTU3ATOPAMH.
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Puc. 4.4. Onupanue noaKpaHoBOM OalKK Ha KOHCOJIb KOJIOHHBI M KOHCTPYKIHUS KOHIIEBOTO yIopa
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Puc. 4.6. [lonkpanoBas Oanka AJis 11ara KOJIOHH 6 M

CrponuibHble KOHCTPYKIIUM

[Tpu mare KoJOHH 6 M HecyIlllue KOHCTPYKLUH MOKPBITHH U3 COOPHOTO )KeIe300€TOHa COCTOST TOJIBKO U3

CTPONMWIbHBIX 3JIeMEHTOB. CTpONMIbHbIE KOHCTPYKIUU HEOOXOAUMBI Ui ONMUPAaHMs IUIUT MOKPBITUS U

3JIEMEHTOB KPOBJIM, OHU 00ECHEUNBAIOT KECTKOCTh 3/1aHUS B MONEPEYHOM HarpaBiieHHMH. CTponuiIbHbIE

KOHCTPYKIIUHU BBIMOJHSIOT B BUJE OA10K U hepm.

JIByckaTHble OalKH peleTyaToro THMa U3 cCOOPHOro Keae300€ToHa NMpeIHA3HAYAIOTCS IS MOKPHITHH

3/1aHUH C MOJABECHBIMU M OMOPHBIMH KpaHaMu Mpu mupuHe nposiera 12 u 18 M (pucynok 4.9).

®epMbl U3 COOPHOTO 3Ke1e300€TOHA NMPEeTHA3HAUEHBI ISl HEPEKPBITH posieToB 18 u 24 M. [l nokpeITuit

C MAJIOYKJIOHHOM KpOBJIeH TpuMeHseTcs Gpepma 0e3pacKoCHOTO THIA C TOTIOJTHUTEIHBIMUA CTOMKAMU HaJT
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BEPXHHUM IOSICOM, KOTOpBIE CIy>KaT OMOpamMu JUIsl IUIAT MOKPBITHS IUPUHOM 3 M. [[1s MOKpPBITUIL CO
CKaTHOH KpOBJIEH IpeaycMoTpeHa pepma 6e3packocHOro Tuna 6e3 JONOTHUTENbHBIX CTOEK (PUCYHOK 4.8).

Bapuaar opa EP ORI 3
7 ]
JAKNARHUE ANA KPENNEHHA AAKNAGHBIE LETANA g
THMT WHFRHOR 1.5 w ANA KPENMEHHA NAMT WHPHHOA 3 w -f9
&
Z

38 Jsl % l@g

I ' : !

i 2970 ) ?:, Joog  Jooe L Jmg ! 2970 ]I —t— ﬁ

1 Tt
3 7008 S Jo0F J000
Bapmasr opa MancyENOEELIE Ep-DETA
CTANGHAR cmmu usI 18
I'.‘l= ,;oj'lla ﬂ- 3 F ef,,
—
o — R "l" s: T
=
1150, 110 | % ‘ s rm .-rﬂi —

| 2 = { ’-t.‘
=Y (5 750 =
Je | :I!aT

I 270 ,J0an , Joag ¢ JIG0 1|, J000 ¥ A7 |

Jr 7eeg I
Bapmasm mpm EP OB Bapaaar opa ManmocyElDEELIN Ep-OENDE

MANAT EMPHHOA 1.5 m

JAKNAQHME AETANH
ANA KPENMEHAR NNMT WHPAHON 3 w
AAHMNAQHLIE ANA KPENNEHAR
— —
—

—
Sl

o0, Joo0 | dogp 2
N 1

Pac 4 8 Crpemevarae dpeymana (opomersa 18 a 24 )

1 ?40;3603
S § 7 A— S
| N Y S
S
i :
1730 |, 7000 1500, 1000 |50, 1000 500, 7000 |50, 1000 500\ 1000 | 1730 | N
20| 11960 20

!

78



B &) 5
s ] =l 8
§ 250 i' Lw{ LM[ | 3
3230 1000 15037000 (5001900 |509 1000 (500 7000 509 1000 (500, 1000 509, 1000 |, 3230
20 17950 2
L? O
Puc. 4.9. Crponunbubie 6anku (mposnetsl 12 u 18 m)
2-2 =1
f T 7 S
sy (Q
YR B8
S| d ™ & LERS
' N QJ % VA N
| , MQ - S l:
) i i T
3 ’ S
. ' 2 |
~
N ! D <
R []R 2 S
/l}-/ ' '\T
Yk B
¢ 4 h "4 4' @S
L ¢ Z / Ni
>
1 ?00"?40.‘?‘90 200 X

IInuTel NOKpHITHS

ITnuTHl OKPBITUN NPOMBILUIEHHOTO 3/1aHUSI OTHOCATCSA KakK K 2JIEMEHTaM KapKaca, Tak M K 2JEMEHTaM
MOKPBITUH. B poekTe 31aHus UCTIOIb3YIOTCS IUIUTHI )KeJ1e300€TOHHBIE pEOPUCThIE JUTMHOM 6 M U IIMPUHOU
1,5 u 3,0 M. IIpononbHble peOpa IJIMTHI CAyXaT JJis €€ ONHUPaHHUsS Ha CTPONMJIbHBbIE KOHCTPYKIUH, a
nornepeyHble 00eCreynBaOT KECTKOCTh caMoil IuMThl. IlnuTel kpemsitcs k Oankam wiu ¢gepMam ¢
MIOMOIIIBIO CBAPKH 3aKJIAaJHBIX AeTanel, NpeayCMOTPEHHBIX Ha KOHLAX MPOJOJibHBIX pedep maut. LB
MEXy IUINTaMH 3aIlOJHAT OETOHOM, YTO 00ECIeYMBAeT COBMECTHYIO padOTy IUIUT H, CIEI0BATEIbHO,
KECTKOCTb JUCKA ITOKPBITHS.

[1nuTsl EepeKphITHii TTpeicTaBIeHbl Ha pUcyHKe 4.10.
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Pac 4 10 Ilwers nepespwrraii

CreHbl, OKHA, BOPOTA, 1BEPH
B npoektrpyeMom 3/1aHUU IPUHATHI CTEHBI, BO3BOJIMMBIE U3 CTEHOBBIX MaHenel. [10 KOHCTPYKIIUU CTEHBI
MIPUHATHI HEHECYIHEe (HaBECHBIE), KOTOPHIE BHITIONHSIIOT B OCHOBHOM orpaxknarommue ¢yHkiuu. Ux macca
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MOJIHOCTBIO NepeiaeTcsl Ha KOJIOHHBI Kapkaca U (paxBepka 3a UCKIIIOYEHHEM HIUYKHETO TIOJJOKOHHOT O sipyca,
ornuparouerocs Ha GpyHaameHTHbIe 6anku. KoJoHHBI BOCHPUHUMAIOT MAacCy HABECHBIX CTEH Yepe3 PUrelln
(haxBepka UK Yepe3 CTalIbHbIE ONIOPHBIE CTOJMKHA OCHOBHBIX KOJIOHH.

CornacHo yHU(UKAIMH, BEICOTY OCHOBHBIX CTEHOBBIX M OKOHHBIX MaHeNlel MOJYUHSIOT Moty o 300 MM
u ipuHUMaroT paBHou 1,2 u 1,8 M (mo6opHas 0,6 m). CTeHOBBIE TaHEH MPEACTaBICHBI Ha pucyHke 4.11.
CTeHOBBIC MTAHEH «HAOUPAIOT» TI0 BBICOTE, COOTIOIAST ONPE/ICIICHHBIC TPEOOBAHUS:

1. [HokoapHYIO (HUKHIOK) ITAHEb B OCHOBHOM IPUHUMAIOT BBICOTOU 1,2 M.

2. [lanee, kak MpaBuiIo, pacroJiararoT JB€ Uiu 00Jjiee OKOHHBIE MaHenu BbicoTo 1,8 u 1,2 m.

3. 3aTeM yCTaHABJIMBAIOT OJHY WJIM HECKOJbKO TIIyXHUX CTEHOBBIX IMaHENEW, a OTOM elle OJHY — JIBE
OKOHHBIE C TAKUM PacdeTOM, YTOOBI OKHO HE OKA3aJI0Ch HAIIPOTHB MOIKPAHOBOM OaJIKH.

4. B BepxHel 4acTu 3/1aHUs FOPU3OHTAIBHBIM IIOB OCHOBHBIX CTEHOBBIX IMaHEJeH B IeNIAX yI100cTBa
MOHTaka AenatoT Ha 0,6 M HUKEe OTMETKU HU3a HECYIIMX KOHCTPYKLMI HOKPBITHSL.

5. Camas BepXHsisl TaHENb JI0/DKHA OBIThH BBIIIEC YPOBHS KPOBIH MpuMepHO Ha 600 MM.

6. OKoHHBIE TIaHENH, KaK MPaBUJIO, HE YCTAHABIMBAIOT B TOPLEBBIX CTEHAaX U B KpaillHUX IlIarax KOJIOHH
MIPOJOJILHBIX CTEH 3/1aHUS.

7. JInuHY OKOHHBIX MaHEJNeH cieayer OpaTh, Kak MpaBwio, MeHbine 6,0 M (4,5 wiu 3,0 M), 9T0OBI 1O
BO3MOYXHOCTH M30€KaTh JICHTOUHOTO (CIJIOLUIHOTO) OCTEKIJICHUSI.

8. KonnuecTBo, JyIMHA 1 BHICOTA OKOHHBIX MaHENeH AUKTYETCS OCBEIIEHHOCTbIO BHYTPH 3/1aHUs, TO €CTh,
B KOHEYHOM UTOTE, 3aBUCHUT OT IIMPHUHBI 3aHUSI.

OxHa nokasaHbl Ha pucyHke 4.12.

750, 1500, 3000

Pac 411 Creaoenie B OpOCTCHOMHEIE I CEE
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Puc. 4.12. OxoHHBIC aHEIH

B TopiieBbIX cTeHax 3[1aHUs B KpalHUX MPOJIETaX MPeyCMOTPEHbI BopoTa. [Ipu ycTpoiicTBe BOpOT BMECTO
CTEHOBBIX TAHEJEeH yCTaHABIMBAETCS JKEIE300€TOHHAS WM KUPIMUYHAS paMa BOPOT, U HABEIIUBAIOTCS
MOJIOTHA (CTBOPKH) BOpPOT. B MecTe ycTpoiicTBa maHIyca TPYHT JOTMOJHUTENBHO YIJIOTHAETCS U
ycTpauBaeTcsi 0eTOHHAs TOATOTOBKA MO Manayc. @parMeHT BOPOT Ha IJIaHE U Ha pa3pese MPeICTaBIICH
Ha pucyHke 4.13.

s mepexoa u3 31aHus 1ieXa B 37JaHUe aIMUHUCTPATUBHO-OBITOBOTO KOPITYCa 3aIIPOCKTUPOBAHA JABEPD.
B mecte ycTpoiicTBa nBEpH CTEHOBBIE MAHENIM 3aMEHSAIOTCS KUPIHMYHOM KIIAIKOM, U yCTaHABIMBAETCS
JIBEPHOE MOJIOTHO.
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Pac 413 Pparuent nuana ¢ mxobpaxeaaes ROPOT

JIMHUM 4yepTexa

Uto0b1 uepTek ObLIT BBIPA3UTEIBHBIM H JIETKO YUTAJICS, OH JIOJDKEH OBITh O)OPMIICH JTHHUSMH Pa3TUIHOMI
TOJIIIMHBI U HauepTaHus. JIuHuM yepTeka, UX HauepTaHue, TOJIIMHA U Ha3HaueHue yctaHoBiensl TOCT
2.303-68*.

OcHOBHasi JMHUSA YepTe)kKa — OTO JIMHUSA BUAUMOIO KOHTypa. TONIMHY CIUIONIHONW OCHOBHOM
nuHuU S BeIOUpatot ot 0,5 10 1,4 MM B 3aBUCHMOCTH OT BEJIMUUHBI U CIIOKHOCTU U300paXKEHUs, a TAKKE
oT opmara U Ha3HAYCHU YepTexa. BrIOpaHHbIE TONIIMHBI TMHUN TOJKHBI OBITh OIMHAKOBBIMHU JJIS1 BCEX
M300paKeHUI Ha JaHHOM YepTeKe, BBIMOIHEHHBIX B OJIHOM MacITaoe.

[Tpy BBIMONHEHUM IUTPUXOBBIX JMHUU JUIMHA INTPUXOB JIOJKHA OBITH OJIMHAKOBOM M YBEIMYMBATHCS
BMECTE C YBEJIWYEHUEM TOJIMHBI JIMHUN. IITpUXIyHKTHpHBIE JMHUM JAOJDKHBI IepecekaTtbcs MU
3aKaHYMBATHCA LITPUXAMM, & HE TOUYKamMH. PasmMepHble yuMClla M HAANUCU HE JIOJDKHBI NEPECEKaThCs C
JUHUSAMHU 4YepTeka. Pamky uepreka, TaONMIBI, OCHOBHYIO HAJIMUCh M CHEUU(PUKAIMN BBITOIHSIOT
CIUIOIIHBIMY JINHUSMH TOJIIIMHOM S.

Koopaunanuonnsie ocu

Ha n300paxeHnn Kax10ro 3/1aHus MM COOPYKEHHs! YKa3bIBalOT KOOPMHALMOHHBIE OCH U IPUCBAUBAIOT
UM CaMOCTOSITENIbHYIO CUCTEMY 0003HauYEHUH.

KoopauHairoHHble 0OCH HAaHOCAT Ha U300paykeHHUsI TOHKMMHU IITPUXITYHKTUPHBIMH JTMHUSMU C JUIMHHBIMU
mTpuxamM, o0O3HA4alT apaOCkuMu IMbpamMu U TMPONMHUCHBIMM OyKBaMu pycckoro andasuta (3a
UCKITIOYEHHEM OYKB E, 3, 1, O, X, I, Y, U, b, bl, b) B xpyxkax auametpom 6 12 mm. IIponycku B
M (POBBIX U OYKBEHHBIX (KpOME YKa3aHHbBIX) 0003HaYEHUSIX KOOPIUHAIIMOHHBIX OCEH HE JTOMYCKAIOTCS.
[luppamu 0003HAUAIOT KOOPAMHAIMOHHBIE OCH MO JUIMHHOW CTOPOHE 3JaHHs WM COOpPYKEHHUsS (C
O0onbpmMM  KonuuecTBOM oceit). [locienoBaTenbHOCTh IUQPPOBBIX W OYKBEHHBIX 00O3HAuYEHUN
KOOP/AMHAIIMOHHBIX OCEH MNPUHMMAIOT M0 IJIaHy cjeBa HampaBoO U CHHU3Y-BBepX. (0o3HaueHue
KOOpPJIMHAIIMOHHBIX OCEl HAHOCAT, Kak MpaBWiIO, MO JEBOW M HUXKHEW CTOpOHAM IUIaHa 3JaHus U
COOPYKEHHSL.
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st OTACNBHBIX 3JIEMEHTOB, PACIIOJIOKEHHBIX MEXIY KOOPAUHAIMOHHBIMH OCSIMH OCHOBHBIX HECYIIHX
KOHCTPYKIMH, HAHOCAT JIOTIOJIHUTENIbHBIE OCH U 0003HAYaloT WX B BUJAE APOOH: HAJ YepTOH YKa3bIBAIOT
0003HaUYCHHE MPEIIICCTBYIONICH KOOPIWHAIIMOHHON OCH; TIOJT Y€PTOH — JOTIOJHUTEIBHBIN TOPSIKOBBIN
HOMep B Hpe;[enax y‘IaCTKa MG)K,[[y CMCXKHBIMHU KOOpI[I/IHaL[I/IOHHBIMI/I OCsIMH.

JomyckaeTcsi KOOpAMHAIMOHHBIM OCSM (DaxBEPKOBBIX KOJIOHH IPUCBaWBaTh HHU(PPOBBICE U OYKBEHHBIE
0003HaYCHHS B MPOJIOJDKCHIE 0003HAYEHUI OCEl OCHOBHBIX KOJIOHH 0€3 JOMOIHUTEIBHOTO HOMEpa.
Ilnan 3Taska

[Ipu BBINOJSHEHUU IIJIaHA 3Ta)Ka IMOJOKEHHE MHHUMOW TOPU3OHTAIBLHOM CEKyIIeW MIOCKOCTH pas3pes3a
MPUHUMAIOT Ha YPOBHE OKOHHBIX IpoeMoB (Koo 1 meTpa Haj ypoBHEM Ioia) Wik Ha 1/3 BBICOTHI
M300pakaeMoro dTaxa.

Ha mnnane 3maHusi Bce JIEMEHTBI U OOOpYJAOBAaHHE, KOTOPBIE HAXOIATCS HUXKE IIJIOCKOCTH CEUCHUS,
M300paKaroTCsl CIUIONIHOM JIMHUEH. DJNEeMEHThl W O00OpYJIOBAHHE, PACIIONOXKCHHBIC BHINIE TUIOCKOCTH
CEYCHMS, TOKA3bIBAIOTCS IITPUXIYHKTUPHOW JIMHUEW C JABYMS TOYKAaMH. YCIOBHBIE OOO3HA4YCHUS
KpPaHOBOT'0 000py/I0BaHMS U MOAKPAHOBBIX MyTEH MpHUBEIEHBI B TA0IHUIIE 2.

Ha nran nexa n1omkHbl OBITh HAHECEHBI:

- KOOpl[I/IHaI_II/IOHHLIe pa36I/IBO‘-IHLIC OoCH,

- KOJIOHHBI OCHOBHBIE U ()aXBEPKOBBIC;

- BOpOTa ¢ 0003HAYECHUEM OTKPBIBAHWSI, C TAaHyCaMH B YKa3aHHEM UX YKIIOHA;

- CTEHOBBIE 1 OKOHHBIE MAHENN C YKa3aHUEM CTHIKOB;

- YCIIOBHBIE N300pakeHMs MOIKPAHOBBIX MYTEH € YIIOpaMH, ¢ MPUBSI3KAMHU K Pa30MBOYHBIM OCSIM;

- YCIIOBHBIE N300paKEHUSI KPAHOB C YKa3aHUEM HX TPY30MOAbEMHOCTH;

- JIUHUHN pa3Mep0B MC)KI[y OCsiAMU, TOJIINUHBI CTCH, HII/IpI/IHa OKOH, HpOCTCHKOB, 06IIII/I€ Fa6apI/ITI)I 3JaHUs,
- YKa3aHue pa3pe3oB.

Xoxa padoTbI:

- OMIPE/ICNIUTh BAPUAHT, IO KOTOPOMY HEOOXOIMMO BBHIMOIHUTE MPAKTUYECKYIO padoTYy;

- COTJIaCHO JJaHHBIM, ONPEAETUTh HEOOXOAUMBIE MTApaMETPbl KOHCTPYKTUBHOM CHCTEMBI IPOMBIILIIEHHOTO
3/1aHUS;

- BBIMOJIHUTH 4epTéx B Macmrade 1:100 Ha nucte dopmarta A-3 ¢ codmoaenueM tpedoBanuit ECKJ u
CIac.

- TOTOBYIO pabOTy 3aIIUTUTb.

®opma mnpencrasiennss pedyiabrara: Odopmuth uepTexxu Ha JucT ¢opmara A-3. 3alUTUTH
BBITIOJTHEHHYIO paloTy.

Kpurepun ouenku:

- OTJIMYHO» CTaBUTCS B ClIydae, Koraa paboTa BHIIIOIHEHA B TOJIHOM 00bEME ¢ COOII0IeHHEM TpeOOBaHUi
ECKJ u CIIJIC. PaboTa BbINONIHEHA aKKypaTHO, IITaMn 3anojHeH. [Ipu 3amure paboThl JaHbl MOJIHBIE
OTBETHI HA 3a/IaHHbIE IIPETIO1aBATEIIEM BOIIPOCHL.

- «XOpOoUIO» CTABUTCA B Cllydae, Korga paboTa BBIIOJIHEHA B IOJHOM O0BEME, HO C HE3HAYUTEIbHBIM
HapymenueM tpebosanuiit ECKJ[ u CITJIC. PaGoTa BbIOIHEHA aKKypaTHO, HO UMEIOTCS UCIPABJICHUS Ha
JucTe, wTamn 3anoiiHeH. [lpu 3amuTe pa®oThl JaHbI MOJIHBIE OTBETHl HA 3a/IaHHBbIE IpenojaBaTeseM
BOIIPOCBL.

- «YIOBJETBOPHUTEJIbHO» CTAaBUTCS B Cilydae, Korja paboTa BBIOJIHEHA HE B IOJHOM O0BEME U C
He3HauuTeNnbHbIM HapylieHneM Tpebosanuit ECK/] u CITJIC. PaGota BbIOIHEHA aKKypaTHO, HO UMEIOTCS
WCIIpaBJIEHUs] Ha JIUCTe, Tamn 3amnoyiHeH. [Ipu 3ammure paboThl 1aHbl HEMOJIHBIE OTBETHI HA 3a/laHHBIE
IIPENOAABATEIIEM BOIIPOCHI.

- «HEeY/[OBJIETBOPHUTEJIbHO» CTaBUTCA B Cllydae, Korja paboTa BBINOJIHEHA HE B IOJHOM OOBEME U C
Hapymenusimu TpeboBanunii ECKJ[ u CITJC. PaboTa BbIoSHEHa HEAKKYPATHO U UMEIOTCS MCTIPaBIICHUS
Ha JIUCTE, IITaMI He 3anojiHeH. [Ipu 3amure paboThl HE JAHO HU OJHOTO MPABUIILHOIO OTBETA HA 3a/1aHHbIE
[IPENOAABATEIIEM BOIIPOCHI.
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IIpakTnyeckoe 3ansitue Nels

BoiuepunBaHHe cXeMbl PACIOJIOKEHHS CTOI09aTOr0 PyHAAMEHTA

Heawb: 3aKpenuTh 3HAHUA MO KOHCTPYKTHMBHOMY pEIICHUIO (YHIAMEHTOB MPOMBILIUICHHBIX 3IaHHM.
[IpuBUTH HABBIKM BBIIOJHEHUS APXUTEKTYPHO-CTPOMTENBHBIX ueprexkei. HayuuTe CTyneHTOB
pa3buparbcs B MPOCKTHOW [OKYMEHTAllMH, HAY4YUTbCS MPOCKTUPOBATH KOHCTPYKTHBHOE pELICHHE
(yHIaMEHTOB NMPOMBIIIUICHHBIX 3/1aHUH.
Boinosnus padory, Bel Oyaere ymerb:

- ONIpeNeNsATh IITyOuHY 3aJ10)KeHUs] PyHIAMEHTa;
- MOIOMPaTh CTPOHUTEIbHbIE KOHCTPYKIMU JJIsl pa3pabOTKH apXUTEKTYPHO-CTPOUTEIBHBIX YePTEKEH;

- rpaduueckre 0003HAYCHHSI MAaTEPHATIOB U SJIEMEHTOB KOHCTPYKIIUH.

MarepuanbHoe obecrieyeHue:
- METOJIMYECKOE YKa3aHHE 10 BBHIIOIHEHHIO IPAKTHYECKOI padoThI;

- CTPOUTCJIbHBIC KaTaJIOTH.

3amanmue:
[To 3amaHHBIM TapaMeTpaM HEOOXOJUMO BBIYEPTHUTH IJIaH (YHAAMEHTOB MPOMBIIUICHHOTO 3/IaHUS C

0003HaUCHHEM BCEX KOHCTPYKTHUBHBIX 3JICMCHTOB.
Tonmuna HApPY’KHbIX U BHYTPCHHUX HCCYIIHUX CTCH, IIal' U KOJIMYCCTBO MIAr'OB IPUHHUMAIOTCS 110 3aIaHUTO

MIPaKTU4ECKON paboThI 8.
KoncTpykTuBHOE pemienne (yHJaMEHTOB ITPOMBIIIUIEHHOTO 3/1aHHs BelYepurBaeTcs B MaciuTade 1:100 Ha

mucte popmara A-3 ¢ codmoaenuem tpedoBanuit ECKJI u CIIJC.
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Xoa pa0doThI:
- OTIPENIEIUTh BapUaAHT, IO KOTOPOMY HEOOXOAUMO BBIMOJIHUTH MPAKTHUECKYIO padoTy;

- COIJIaCHO JaHHBIM IpaKTU4YEeCKOW paboThl §, BHIYEPTUTh KOHCTPYKTHUBHOE pelieHHne (pyHIaMEHTOB

MIPOMBIIIJICHHOTO 3/1aHUS;
- BBINOJHUTH 4eTpéx B Macmrade 1:100 Ha nucre dpopmarta A-3 ¢ cobmoaenueM tpedoBanuit ECKJI u

CIIAC.
- TOTOBYIO pa0OTy 3aIllUTUTD.
IMopsinok mpoBeeHusl 3aHATHS:
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1 sran ompenensieM MUPUHY COOPHBIX JICHTOUYHBIX (DYHIAMEHTOB M3 OCTOHHBIX OJIOKOB TMOJ HECYIIHE
KOHCTPYKIIMH, ONMPAsICh Ha TUIaH IIOKOJBHOTO MIIM TIEPBOTO ATAXKeH 31aHus (IpakTuiyeckoe 3auarue 1).
[Tox HapyxHbIe cTeHBI TOMMHON 510 MM BeIOMpaem Onoku mmpuHOK 500 MM mmmr 600 MM (IO CTEHBI
640 MM), o BHyTpeHHHUE CTeHBI TOMIUHON 380 MM — Gioku 400 MM, oA CTEHBI TONIMUHON 250 MM —
6mokxu 300 MM.

Mapxku QpyHIaMEHTHBIX OJIOKOB BBIOPATH O MPHIIOKEHHIO B 1 BHECTH B Tabnuiy cnenudukanuii cOOpHbIX
KEJIe300€TOHHBIX 3JIEMEHTOB MPUIIOKEHUS A.

Tabmuua 2.1 [Mpumep 3anonneHus cnenuduranuyu cOOpPHBIX OETOHHBIX OJIOKOB

[To3. | O6o3HaueHHE HanmenoBanue KomunyectBo | Macca | [Ipumeuyanue
ell. KT
®dyHaamMeHTHBIE OJ0KH
1 I'OCT 13579-78 | ®bC 24.5.6 T 1630
2 I'OCT 13579-78 | ®BC 12.5.6 T 827
3 I'OCT 13579-78 | ®BC9.5.6 T 610
®b-1| T'OCT 13579-78 | ®BC 24.3.6 T 6 1000

2 oran BrimonHeHue 1uraHa (yHIAMEHTOB HAUMHAIOT C HAHECEHUS Pa30MBOYHBIX OCEW. Y OTHIENBHO
CTOSIIIMX CTOJOOB M KOJIOHH IepecedeHre 0ceil JOMHKHO ObITh 0053aTEIbHO COXPAHEHO.

3 sran Ha rutane ¢pyrnamenTa (pucyHOK 2.1) moka3aTh MECTOIMOJIOKEHUE U MPUBS3KY OJIOKOB JICHTOYHOTO
dbyHInaMeHTa MOJA HECyIIUe HapyXHble cTeHbl ¢ npuBsa3koil 130 wmm 200 MM, aHaJOTHYHO IJIaHY
LIOKOJILHOT'O WJIM TIEPBOI'0 3TaXa.

Koutypel ¢ynnamentoB o6Boaar mauHusmu TonmmHod 0,5— 0,8 MMm. Ha mnnmaHe mokasbiBaioT
KOH(UTypaIyio MOAOMBH (DyHIaMEHTOB, (PYHIaMEHTHBIX OJOKOB, YCTYIBI JJISI TEepexoaa OT OJHOMN
rITyOMHBI 3aJI0’KEHUS K IPYTON U UX pa3Mepbl, MapKH COOPHBIX 3JIEMEHTOB WIIM UX O3ULIMU U MOHOJIUTHBIE
yuactkn. [nmyOuny 3ayiokeHus (yHZAaMEHTOB Ha IUIaHE OO0O03HAYAIOT TE0/Ie3MYEeCKOH OTMETKOM.
I'eone3nyeckre OTMETKM YHOTPEONSIOT A 0003HAUEHUS TIIyOMHBI 3al0KEHHS KaXI0ro ycTyma.
MOoOHOIUTHBIE Yy4YacTKU OOO3HAYAIOT HAJNUCSAMU Ha BBIHOCHBIX IOJKaX C HyMepauueld MOHOJIMTHBIX
y4yactkoB YM 1, YM 2 u . 1.

4 sran Ha nnane ¢yHmameHTa MOKa3bpIBalOTCS TAK)KE pasMephbl MEXIY OCSAMH M KpallHUMH ocsiMu. J{is
MIOJTHOTO BBISABJICHUS KOHCTPYKIUM (DyHJIaMEHTa JAIOT nonepeuHsle cedeHus. Crel cexyieil miocKocTu
HAHOCST Ha IJIaHE B BUJI€ PA30MKHYTBIX HITPUXOB €O cTpeikamu. CeueHus: (GyHAAMEHTOB N300paxaroT B
macmtate 1:20 (pucynok 2.2).

Ha ceuenun n3oOpakaroT KOHTYpbl (pyHIAMEHTA, HU3a CTEHbI WJIM LOKOJIS, a TaKXe IOJI TOMEUIeHUs,
MOBEPXHOCTb 3eMJIM M TUApou30ssiuuto. [Ipu BeruepunBanuy cedeHus GpyH1aMeHTOB Hapy>KHBIX CTEH JJAl0T
M300pakKeHNUE OTMOCTKH.

Ha ceyeHnu npocTaBisiioT pa3Mephl yCTYTNOB, OT/IEIbHBIX JIEMEHTOB (DyHAaMEHTOB, IIUPUHY MTOJIOLIBEI U
oOpe3a pyHIamMeHTa, a TaKXkKe TOJIINHY CTEHBI C IPUBA3KOM K ocsiM. PekoMeH1yeTcst Takke yKka3aTh MapKy
COOpHBIX 3JIEMEHTOB U UX pa3Mepsl. Ha ceueHusx cTaBsaT oTMeTku noia nepsoro 3taxa (0,000), obpesza u
MO/I0MIBBI (PYH/IAMEHTA, YPOBEHb MTOBEPXHOCTHU 3€MJIN (PUCYHOK 2.2)

HITpuxoBky MarepuanoB B ceueHUX BoINOMHAIOT 1o ['OCT 2.306.68 (npunoxenue I).

KonTposabHbIe BONPOCHI

Kakne KOHCTpYKTUBHBIE CXEMBI (YHIAMEHTOB BbI 3HaeTE?

Kakune pynmamMeHThI Ha3bIBAIOTCS JIGHTOYHBIMU?

Uro BiusieT Ha TyOuHy 3aiiokeHus GyHaamenTa’?

B kakoM ciiyyae BMeECTO JI€HTOYHBIX (YHJAMEHTOB IO/ CTEHaMH MAaJO3TAXHBIX 3JaHUN
uenecoo6pa3H0 MPUMEHUTD CTOJI0YaThie PyHAAMEHTHI?

NS
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Pucynok 2.2 Cxema pacroiioxeHus 2JIeMeHTOB (hyHJaMeHTa (a), cedeHue QyHIaMEeHTOB 110 BHYTPEHHEH
(6) m mapy»xHOii cTeHe (6)

®opma mnpencrasiennss pesyiabrara: Odopmuth ueprexxu Ha JucT ¢opmara A-3. 3alUTUTH
BBITIOJTHEHHYTO paloTy.

Kpurepun ouenku:
- OTJIMYHOY» CTAaBUTCS B ClIydae, Koraa paboTa BHIIIOJIHEHA B TOJIHOM 00BbEME C COOII0ICHHEM TpeOOBaHUi
ECKJ u CIIJIC. PaboTa BbINONHEHAa aKKypaTHO, IITaMII 3anoyiHeH. [Ipu 3amuTte paboThl JaHbI MOJIHbIE
OTBETHI HA 3a/IaHHBIE [TPETIOJABATENEM BOIIPOCHI.
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- «XOpOoUIO» CTABUTCA B Cilydae, Korga paboTa BBIIOJIHEHA B IOJHOM 00BEME, HO C HE3HAYUTEIbHBIM
Hapymenuem tpedosanuiit ECKJ[ u CITIC. PabGoTa BbINOJIHEHA aKKypaTHO, HO UMEIOTCS UCTIPABIICHHS Ha
JMcTe, IuTami 3amnosHeH. [Ipu 3amumTe paOboOThl AaHbI MOJIHBIE OTBETHI HA 3aJJaHHBIE IPENOjaBaTesIeM
BOIIPOCHI.

- «yIOBJETBOPHUTEJIbHO» CTAaBUTCS B Cilydae, Korja paboTa BBIIOJIHEHA HE B IOJHOM O00BEME U C
HesHaunTeNnbHbIM HapyenneM Tpedoannii ECK/I u CITJIC. PaboTa BeIOIHEHA aKKYypaTHO, HO HMEIOTCSI
UCIPABJICHUs Ha JICTE, WTaMIl 3anojHeH. [Ipu 3amuTe paboThl AaHbl HENOJHBIE OTBETHI HA 3aJJaHHbIE
IIpenoaBaTesieM BOIPOCHI.

- «HeY/[OBJIETBOPHUTEJIbHO» CTaBUTCA B Cllyyae, Korjga paboTa BBINOJIHEHA HE B IOJHOM O0BEME U C
Hapymenusivmu TpedoBannii ECKJ[ u CIIJIC. PaboTa BeIoHEHa HEAKKYPATHO U UMEIOTCS UCTIPABJICHUS
Ha JIMCTe, ITami He 3anonHeH. [1pu 3amuTe paboTsl He JaHO HU OJTHOTO NPaBHJILHOTO OTBETA HA 3a/laHHbIE
IIpenoaBaTesieM BOIIPOCHI.
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IIpakTnyeckoe 3ansitue Nel6

KOHCprHpOBaHI/Ie OCHOBHBIX y3J10B CONIPSH’KECHUA 3JICMECHTOB 2KeJ1e300€TOHHOT0 U CTAJILHOI0
KapKacoB NMPOMBINIJIEHHOI'0O 31aHUS.

He.]'[b: 3aKpCNUTh 3HAHUA 11O MPOCKTUPOBAHUIO Y3JI0B COIPSIKCHUA IMPOMBIIIIICHHOTO 34aHN, HAYYUTh CTYICHTOB
pa3buparscsi B MPOEKTHOW JOKYMEHTAIMH, HAYYUTHCS IMPOEKTHPOBATH IDIAH OJHOATAKHOTO IPOMBIIIICHHOTO
3MaHTs.

Boinosnus padory, Bel Oyaere ymerb:

- TOA0MPATh CTPOUTENBHBIE KOHCTPYKIMH JIJISl pa3pabOTKU apXUTEKTYPHO-CTPOUTEIHHBIX YePTEIKEH;

- rpaduueckre 0003HAYCHHSI MAaTEPHATIOB U SJIEMEHTOB KOHCTPYKIIUH.

MartepuajbHoe o0ecniedeHue:

- METOANYECKOC YKa3aHUE 110 BBIITOJIHCHUIO HpaKTI/I‘ICCKOﬁ paGOTBI;

- CTPOUTECIIbHBIC KaTaJIOT'H.

3aganue:

1. HauepTtuTe y31bl 31aHUS

2. HauepTtuTe Aetanu 31aHus.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1. OTkpoiite ¢aiin, co3aaiite yepTex, BEIOEPUTE HYKHBIN hopMarT.

2. JIBOMHO¥ IIETYOK MBIIIN 110 OCHOBHOU HajmucH, 3anoinaute no ['OCT Tabnuiry.

3. BemmonHuTe pa3MeTKy uepTeka BCIOMOraTeIbHbIMU JTHHUSIMH, KOMIIOHOBKY BbIOEpHUTE
CaMOCTOSITENILHO.

4. Ucrnionb3ys Ha TJIABHOM MaHEeIH CepBUC, BbIOEpUTE IPO(GUIb OTPE30K HA HHCTPYMEHTAILHOM MMaHeNH,
BBIOMpAst 33 JaHHBIC JIMHUW B CTHJISAX JIMHUU Ha ITAHEN CBOWCTB, BBITOJIHUTE YEPTEK.

5. Beibepute Ha HHCTpYMEHTANBHOM MaHenu kHonky O6o3HaueHne, BBo TekcTa, BHITOTHUTE BCE
HEO0OXOIUMBIC HAITHCH.

Xoxa padoTbI:

1. Otkpoiite ¢aiin, co3znaiite ueprex, BeiOepute Gpopmat A4 nist BeIIOTHEHU 3aanHus 1, 2, ohopmienue
0€3 OCHOBHOI HAJMHKCH.

2. JIBOIHO¥ MIETYOK MBIIIN 110 OCHOBHOU HajmucH, 3anoinaute no ['OCT Tabnuiry.

3. CoxpaHuTe uepTex, co3/1aB manky Mou TOKyMEHTHI, YKa3aB TPpYIIy, MOATPYIITY, (GaMILIUIO.

4. HauepTuTe OCHOBHYIO HAAMKUCH IS MOSICHUTEIHHOM 3aMMCKH pa3MEPOM I10 BbICOTE 15 MM 10 JyIHHE
130 mm.

5. BeinmoaHUTE pa3MeTKy YepTexa BCIIOMOTaTeIbHBIMU JIMHUSIMHU, KOMIIOHOBKY BbIOEpHUTE
CaMOCTOSITEIILHO.

6. Ucnionp3yst 0Tpe30Kk Ha HHCTPYMEHTAILHOM MaHeNH, BHIOUpas 3aJJaHHbIe IMHUU B CTUJISAX JIMHUH HA
MaHETU CBOMCTB, BBIIIOJIHUTE YEPTEK.

7. Ucnonp3ysl Ha MHCTpYMEHTaIbHOM NaHenu KHonKy Penaktuposanue ¢pynkuuto Konuposanue,
BBITIOJIHUTE MMOBTOPSIOIIMECA HA YEPTEKE TPUMUTHUBBI.

8. Bribepute Ha HHCTpYMEHTAIBHOM Manenu KHonky O6o3HaueHnue, BBo TekcTa, BHITOTHUTE BCE
HE0OXOIUMBIEC HAIHCH.

9. [Ipu BbIYepuMBaHUM TAOIHI] HA TTIaBHOM naHenu BeiOepuTe MHCTpyMenThl, Co3ate Tabnuiry,
3ar0JIHUTE MO MOJYUYEHHOMY 33JaHUI0.

10. ITpoBepbTe ueprex. 48

11. IlpocTaBbTeE pazMepsl.

®opma npeacTaBlieHUs: pe3yJbTaTa: BeINOIHEHHBIN YePTEK COXpaHAETCs B anke rpynnsl Mon
JOKYMEHTHI 1101 (paMuITel BHIITOJHUBILIETO YEPTEK CTYAEHTA.
YepTrex olieHUBAETCA MIPENOJaBaTeNIEM.

Kpurepun onenkn:
Jns orieHKH 0Opa30BaTeIbHBIX JOCTHXKEHUN 00yUarouXcs MPUMEHsIeTCsl yHUBEpcaabHas IIKajla uX
OLICHKHU
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[IpoueHT pe3yabTaTUBHOCTH
(IpaBHIIbHBIX OTBETOB)

KauecTtBennas OILICHKA YPOBHJ NOATOTOBKHU

Oayt (OTMETKA)

BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIO

70 =79 3 YIOBJICTBOPUTEIILHO
Menee 70 2 HEYJIOBJIETBOPUTEIBHO
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RDENAEHUE HUIO KOAOHHS MDFMOYZ0A6H0Z0 CEYEHIS
npoooasHoZ0 @axbeoxa v mopyobozo gaxbepka

‘ KoAoMHa

A L Fucku

JAKAATHOE U3TEAE

PUHIaMEHMT [0=24] %77
r !
PyHOaMeERm 7 y bEMOH HO MEAKOM

JaN0/HUIMESNE
knacca 8125

/—
Jaika M24.5 [0CT 5915-70 fum 2)
Uimida 24 [OCT 11371-78 fum 2]

O

94



KpennerHue pacnopky K KoAoHHE NPAaMOL20/bHOZ0
CeYeHUS KPaUHez0 paoa & mopya Cexyuy

Viademue coeguHumeasHoe M2

no cepuy 1423 1-5/88 bein 3

_{A

Facnopxa

JaKIA0HDE L308e/me
KO/OHHb!

|
baam M20-8gx65.58 1OCT 7798-70 lwm 2/ A_ A
Lauwa M20-7H5 TOCT 5915-70 fwm 2

Warida 20657 FOCT 6402-70 fwm 2/
|

95



Frirka Pt

Flodkomsol,

o A
I MO A2
Fakaaddoe
! HFdeaue

Sama

ApenaeHue nofkparelor Oamy noomemon
& MEMEOE & KOAOHHE I MOOLT CERYLLY

Konowsg A-A

A KOTOHAS

gl

OaaxLy

S
nocmalasemes
£ KOMOHHOD

L ——

96




Kpanaexue Cmoonu/sHex QEpM K NOGCmponuibHeM QEOMar
{ Mecime ee onops Ha JR500U0 KOADHHY COBHEZD JA0a Cexkyuy

LmpanuaeHas @emHa

JaKaaaH0e U3gemie

CIMOOILTBEHOL DEOMS

(I0GCmpanuIbHas Qeoma

Fucky

HN6 .

10 GnuHe onop N — —— & — — —— [

JakAAGHOE LY3Gee

NOGCMOOALTEHOL (DEOME

KO/ToHHT

=

97



KpenasHye Aaum noKpeimus K
[lavmel 3 1 4

AoOCmponLasHoU geome i npoaeme

He noubapubames 17HNG
0 WGLHE
\ A0A0K LZ0/Ka
7 Sy
AT
= / - 5, <
L __ (R
=)= —
Al s Y 1 A
\ Jr /
A— LA,
HI-bN 6 / L
N0 WYPLHE 30KA00H020 (_ J
3T AT Jadesame pacmiopor uiy

[lauma nokpsimus

pemoran kiacca B125 Ha
MBAIKOM FaNaIHLIMERS

A-A

FaKAaOHOE LITEme
FT/LITIE

JakAGOHOE L30eque
AOGCMPORLAEHOL DEoMa!

lodcmponuieHas gepma

98



Kpenaese naums MOKDMTLE & CMOOUBHOY KOHCMOUKULL
170 KpauHEry pROy konoey § mopye cextuy

_ T T

a

TLD 6
10 OHE 30K AT0REE0
LATEAR AT

I'IIIH_-\M\I
\"'--
——l
-HI
_—y

A-A

| [luma noxosmi

—
-

&

. okaookoE LAsesE
Fawmodkioe yadene
CMOLTRHTY KOHCTTREY

{mponuBHTR KOHG TR

Xon paboTsi:

- OTIPE/IENUTh BapUaAHT, IO KOTOPOMY HEOOXOAMMO BBIMOJIHUTH MPAKTHUECKYIO padoTy;

- BBINOJHUTH Y3/l CONpsDKEHUs 37aHMsl B Macwutabe 1:25 Ha mucte ¢opmara A-3 ¢ coOmogeHHeM
tpebosanuit ECKJI u CII/IC.

- TOTOBYIO pa0OTy 3aIUTUTb.

®opma mnpenacraBjenuss pesyabrata: Odopmuth yeprexu Ha JucT Qopmara A-3. 3alUTHTH
BBITIOTHEHHYIO paboTy.

Kpurtepun onenkn:

- OTJIMYHOY» CTaBUTCSA B CTIydae, Korja padboTa BBIIOIHEHA B TOJTHOM 00bEME ¢ COOI0IeHneM TpeOOBaHUM
ECK/I u CIIZAC. Pabora BbINOJIHEHA aKKypaTHO, IITaMIl 3anoiHeH. [Ipu 3amuTte paboThl AaHbl MOJHBIE
OTBETHI HA 3a/IaHHBIE [TPENOIABATEIIEM BOIIPOCHI.

- «XOpOIIO» CTaBUTCA B Cilydae, Korjga paboTa BBIIOJIHEHA B MOJIHOM 00BEME, HO C HE3HAYUTEIbHBIM
Hapymenuem tpedoBanuit ECKJI u CIIJIC. PaboTa BeITOJIHEHAa aKKypaTHO, HO UMEIOTCSI UCITPABJICHHS Ha
JucTe, ITamn 3amnoinHeH. [Ipu 3amuTe paboThl AaHbI MOJIHBIE OTBETHI HA 33aJJaHHbIE INPENoaaBaTesieM
BOITPOCBL.

- «yIOBJIETBOPHUTEJIbHO» CTAaBUTCS B Cilydae, Korja paboTa BBINOJIHEHA HE B IMOJHOM O0BEME U C
He3HaunTenbHBIM HapyieHuem tpedoBanuit ECKJI u CIT[C. PaGoTa BeImosTHEHa akKKypaTHO, HO UMEIOTCS
WCTPABJICHUs HA JIUCTe, mTaMil 3anojHeH. [Ipu 3amuTe paboThl AaHbl HEMOJHBIE OTBETHI HA 3aJJaHHbIC
IIPENOIABATEIIEM BOIIPOCHI.
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- «HEeY/[OBJIETBOPUTEJIbHO» CTaBUTCA B Cllyyae, Korjga paboTa BBINOJIHEHA HE B IOJHOM O0BEME U C
Hapymenusimu TpedoBannii ECKJ] u CITJIC. Pabota BrInoJHEHa HEAKKYpPaTHO U UMEIOTCS UCTIPaBJICHUS
Ha JIMCTe, IITaMIl He 3anonHeH. [Tpu 3amuTe paboTs! He JaHO HU OJTHOTO NPaBHIJILHOTO OTBETA HA 3a/laHHbIE
IIpenojaBaTesieM BOIIPOCHI.

IIpakTyeckoe 3ansaTue Nel7

Pa3paboTka cxeMbl IVIAHMPOBOYHOI OPraHU3alMHU 3eMeJIbHOI0 yuacTka. Pacuer TexHuko-
IKkOHOMUYecknX nmokazareneid CIIO3Y.
Leab 3aHATHsI: 3aKPENUTh TEOPETUYECKUN MaTepuaj, HAyYUThCS BBINOJHATH T'€HEPAIbHBIN IUIaH
ycaieOHOM 3aCTPOMKH U PACCUUTHIBATH TEXHUKO-3KOHOMUYECKHE MMOKA3aTEIH I'eHILJIaHa.
Boinosinus padory, Bl Oyaere:
ymemp:
- IOAOUPATh CTPOUTENbHBIE KOHCTPYKIMH JIJIsl pa3pabOTKU apXUTEKTYPHO-CTPOUTEIbHBIX YePTEKEH;
- rpaduueckre 0003HAYCHUS MAaTEPHAIIOB U JIEMEHTOB KOHCTPYKIIHIA.

Conep:xanue 3anaTusa: CoracHO 33JaHHBIM BapUaHTaM Ha MHJUIUMETpoBOW Oymare ¢gopmata A4 B
macmTabe 1:200 BBIYEPTHTH TEHEPATbHBIN IUIaH ycaaeOHOW 3aCTPOMKH M PACCUMTHIBATH TEXHHKO-
SKOHOMMYECKHE NTOKA3aTeNIN T'eHIIaHa.

O06pa3en nokasas Ha puc. 8.1

HUcxoanble nannble: HAMBUIyaIbHbBIE 3a1aHUS.

IHopsiaok BbINOIHEHHs PA0OThI:

1. Hanectu KOHTYpHI mpuycageOHOro ydactka miomansio or 600-1200M? u ropusoHTany (IMHHAMU
TonmuHou S/3, rae S - ToNnuHa TMHUY BUAUMOTO KOHTYpa, paBHas 0,6-0,8 MM), TOTBKO Ha yyacTKax, HE
3aTPOHYTHIX BEPTHKAIBHOW IIAaHUPOBKOW uepe3 0,5 M, XapakTepusymoolue penbed MECTHOCTH |
pa3MecTUTh Ha HEM MPOEKTUPYEMOE 3[JaHIe, XO3sIiCTBEHHbIE TOCTPOUKH U rapax (€CJId TAKOBbIE UMEIOTCS
JUHUAMH TOMIUHON 1,5S), 03eseHenus 10poxKeK U MoAbe3/10B, yCIOBHBIE 0003HaueHus. Bokpyr KoHTypa
31aHMS], COOPY>KEHHUSI MOKa3bIBAIOT OTMOCTKY MIKMpUHOM 0,5-1 M U Bbe3gHbIE MAHIYChl, HApyXHBIE
JIECTHUIIBI ¥ TJIOLIAAKU Y BXOJOB (JJMHUSAMU TONIIMHON S/2), (pucyHOK 8.1).

JKunoii 1oM MpoeKTUPYIOT HA y4acTKe ¢ OTCTYIIOM OT €r0 I'PaHUIIbI (CO CTOPOHBI YIUIIbI) HE MEHEe 3 M.
[Ipu pasmernieHnn Ha y4acTKe XO3SIMCTBEHHBIX MOCTPOEK CIEAYET YYUTHIBATh, YTO PACCTOSTHUE OT CTEH
KHWJIBIX KOMHAT C OKHaMH JI0 APYTUX CTPOCHUM JOKHO OBITH HE MeHee 6...8 M, Ha TeHepalbHOM IIJIaHe
MOKA3bIBAIOT TAKXKE AJIEMEHTHI OJIarOoyCTpOICTBA W O3CJICHEHHS, TPOTyaphl U TOABE3IHBIE JTOPOTH.
Paccrosinne oT cTeH KUII0ro 3JaHus 10 CTBOJIOB JEPEBBEB - 5 M, 0 KycTapHuka — 1,5 M. Pacctosaue ot
OTpakJICHH y4acTKa /10 Tpotyapa — oT 0.8 M, mupuHa Tpotyapa —ot 1 M, OT Kpast TpoTyapa A0 aBTOI0POTH
— 0,8 M, mMpHHA aBTOJOPOTH OJHOMOJIOCHOU — 3,5 M, IBYXIIOJIOCHOH - OM.

2. BBINOTHUTE BEPTUKAIBHYIO MPUBSI3KY 3/1aHHS K YYaCTKYy MECTHOCTU. BepTukaibHas mpuBsi3Ka 31aHUS K
Y4aCTKy MECTHOCTHU BBIIIOJIHSETCS 1O CIAEAYIOIIEMY MTPaBUITY:

1) Ecnu Touka eKuT Ha TOPU30HTAIN, TO €€ OTMETKA PaBHA OTMETKE 3TOM rOpU30HTAIIH.

2) Ecnum ToYka JNEXHUT MEXIy TOPU3OHTAISAMH, TO HAAO MPOBECTH Yepe3 ITy TOUKY JIMHHIO,
MEPIEHIUKYIISIPHYIO K COCETHUM TOPU3OHTAISIM M M3MEPHUTh JJIMHY OTpe3Ka M B MM (paccTOsTHHUE OT
MUTAJIIIEH TOPU3OHTAIIH JI0 TOUKH) U paccTosiHre d B MM MEX1y TOPU3OHTAISIMU C IIOMOIIBIO JTIHHCHUKH.

3) Beruucnenue 4epHbIX OTMETOK YTJIOB 3[JaHUS TPOU3BOIUTCS IO PopMyIie:

mh

H A= H MJ.20p+ + — ;

rJie M — paccTosiHUE OT Mutajiei d Topu30HTAIH,

d — paccrosiHue MEXy TOPU3OHTAIISIMH,

h — BeIcOTa ceueHMsI penbeda

4) BeruncneHHbIe YepHBbIE OTMETKH YTJIOB 3/IaHUSI POCTABJISIOTCS HAa YEPTEKE MO BRIHOCHBIMH TIOJIKAMH,
MIPOBEJICHHBIMU OT YTJIOB OTMOCTKH 31aHus (pucyHOK 8.1).
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5) BeruucnsieM mpoekTHYIO (KPacHY0) OTMETKY TUIAHUPYEMOW TOPU30HTAIBHOM TUIOIIAKH, OHA YCIIOBHO
paBHa MakCUMaJIbHOM yepHOU oTMeTKe mtoc 0,20, neneHHol Ha 4:

H np = H 4 maxt 0.2

6) BoiuucieHHyo IpOEeKTHYI0 OTMETKY MPOCTABISIOT HaJl BHIHOCHBIMU TTOJTKAMH.

3._Boruncnsiem abCcollIOTHYIO OTMETKY I10J1a IEPBOro 3TaXKa

H abe. — H np. + humc,

rae H ,» . — mpoekTHas 0TMETKa CIJIaHUPOBAaHHOW MOBEPXHOCTH,

Nyox — BBICOTA IIOKOJIS, OMIpEeNisieMast OT IoJia MEPBOTo ATaXa JI0 CIUIAHMPOBAHHOM MOBEPXHOCTH
AOCOIOTHAsE OTMETKY, COOTBETCTBYIOLIYIO YCJIOBHOH HYJIEBOW OTMETKE, IMPHUHSITONH B CTPOUTEIHHBIX
pabounX YepTekax 3IaHus, COOPYKCHHUS, TIOMEIIAIOT Ha MTOJIKE JINHUK-BBIHOCKH U 0003HAYAIOT 3HAKOM

4. IlpocTtaBUTh pa3Mepsbl.

5 Paccumrates TOII renmnana: mo reHepajbHOMY IIJIaHY HEOOXOAMMO MPHUBECTH OCHOBHBIE TEXHHUKO-
SKOHOMMYCCKHUE ITOKA3aTECIIH;

11, — nyomanb yyacrtka, M;

1l; — miomanae 3aCTpONKH, M;

115, — nmoniagaps JOPOr M MOIIEHBIX IUIOMIAT0K, M;

Il,; — miomanb 03eJICHEHUS, M;

K3acmp: H3 / Hy y

Kucn. mep. :(H3 + H().n) / Hy.

KonTposbHble BONPOCHI

1. Kak omnpenenuTs KpacHble U YEpHbIE OTMETKU?
2. Kak onpeznenuts abCOIIOTHYIO OTMETKY YUCTOTO 10J1a 3JaHus?
3. Kak paccuurats miomaip 3acTpoiku?

4 T /

Jaog

T - “ mEREE
— 1
0672

56;
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T T T TV T T IRT
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Yrnobrbie 0003HaYEHUS

— D200X05HUE
— JOPOXKA € AAUTIOHHEIM [TOKDSITILON

— JOpOXKA £ Ar@aasmobsm NOKDHHTIHEM
— abmaMoouabHES Top02e

— 20364

— YBomHuK

- daccous

— merehou Haber

- depslbo

1O@URIDUE

— KYCmapHik & xulboo 43200000

Pucynoxk 8.1 I'eurian M 1:500

MartepuanbHoe odecriedenne: MyJbTUMEIUITHBIE CPEICTBA XPAHEHUS, IIEPEAAUN U ITPEACTABICHUS
nH(popManuu, yaeOHO-METOANYeCKast TOKyMEHTaIUs, TuaaKkTudeckue cpeactaa; [1K.

3aganue:

1. HauepTtuTte yciioBHbIE 0003HaYEHUS, IPUMEHSIEMbIE Ha T€HIUIaHE.

2. HauepTtute po3y BETpOB.

3. HaueptuTe reHepasibHBIN IIJ1aH 3aCTPOUKU MPOMBIIIICHHON 30HBI.

4. HauepTuTe reHepaabHbIi IJ1aH 3aCTPOMKY JKUIION 30HBI.

5. HauepTuTte Tabnuily ¢ SKCITUKAIIMEH 30aHUIA U COOPYKESHHIA.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1. OTkpoiite ¢aiin, co3aaiite yepTex, BbIOEpUTE HYKHBIN hopMarT.

2. JIBOMHOM IIETYOK MBIIIN IO OCHOBHOU HamucH, 3anoiaauTe mo 'OCT Tabnumy.

3. BemmonHuTe pa3MeTKy uepTeka BCIOMOraTeIbHbIMU JTHHUSIMH, KOMIIOHOBKY BbIOEpHUTE
CaMOCTOSITEIIBHO.

4. Ucnionb3ys OTPe30K Ha MHCTPYMEHTAIbHOM MaHeN!, BbIOpasi 3aJaHHbIe TUHUY B CTUJISIX TUHUH Ha
MMAHEJIN CBOMCTB, BBIMIOJIHUTE YEPTEK.

5. Beibepute Ha HHCTPYMEHTAIBHOM MMaHe Il KHOMKY 0003HaYeHKe, BBOJ TEKCTA, BHIIIOJIHUTE BCE
He00XOANMBIE HAIIINCH.

Xoa padoThI:

1. OTkpoiite ¢aiin, co3naiite yepTex, Bbioepute Gpopmar A4 1 BeINONHEHU 3a1aHus 1,2, opopmieHue
0€3 OCHOBHOI HAJMHCH.

2. Otkpoiite (aiin, coznaiite yeprex, BbIOepuTe popmaT A2 opueHTaLMs TOPU3OHTANIbHAS IS
BBITIOTHEHUS 3a1aHus 4,5 opopmileHne ¢ OCHOBHON HAAMHUCKHIO.

3. JIBOMHOI1 1IETYOK MBIIIN IO OCHOBHOM Hagmucu, 3anonaute no 'OCT tabnuiy.

4. CoxpaHuTe 4epTexkK, Co37aB NManky Mou JOKYMEHTHI, YKa3aB rpyMiy, TOATPYyMIIy, (haMHIInO.

5. HauepTtuTe OCHOBHYIO HAJIUCH JIJISl TOSICHUTEIBHOU 3alIMCKUA Pa3MepOM IO BbICOTE 15 MM 1o nnuHe
130 Mm.

6. BeimomHUTe pa3MeTKy uepTeka BCIOMOTaTeIbHbIMU JTHHUSIME, KOMIIOHOBKY BhIOEpHUTE
CaMOCTOSITEIIBHO.

7. Ucnionb3yst OTpE30K HAa MHCTPYMEHTAIbHON MaHeN!, BEIOWpast 3a/1aHHbIe TUHUH B CTUJISIX TUHUH Ha
MAHEJIN CBOMCTB, BHIMIOJIHUTE YEPTEK.

8. Mcronp3ys Ha MHCTPYMEHTAIILHOM MaHe I KHOTIKY PenaktupoBanue QyHKIMH KOMPOBAHUE,
BBITIOJTHUTE MOBTOPSIIOIIAECS HA YEPTEKE MPUMUTHBEIL. 13

9. Beibepute Ha MHCTPYMEHTAJIBLHOM MMaHeIN KHOMKY 0003HaYeHHEe, BBOJ TEKCTa, BHITIOJTHUTE BCE
Heo0OXOINMBIE HAIIINCH.
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10. ITpu BeuepUMBaHUY TAOJIMI] HA TJIABHOM MaHENIN BHIOEPUTE HHCTPYMEHTHI, CO3/IaTh TaOIHILY,
3aro0JIHUTE MO MOJYYEHHOMY 3aJaHUIO0

9. IlpoBepbTe YEPTEK.

10. IIpoctaBbTE pazmepsl

dopma npeacTaBjieHusi pe3yjabTaTa: BbIIOIHEHHBIN YepPTEX COXpaHAeTCs B Ianke rpymnnsl Mou
JOKYMEHTHI 1101 (paMHITHEH BBITTOIHUBIIETO YEPTEK CTYACHTA.

YepTex OlleHUBAETCA MIpernojaBaTeieM.

Jliist o1ieHKH 00pa30BaTeIbHBIX JOCTIKCHUN 00yUYaONUXcs IPUMEHIETCS YHUBEpCaTbHAs IIKala UX
OLICHKHU

[IpoueHT pe3ynbTaTUBHOCTH KayecTBeHHasl OLIEHKA YPOBHS IMOJATOTOBKH
(paBUJIBLHBIX OTBETOB) Oay (OTMETKa) BepOaIbHBINA aHAJIOT
90 +100 5 OTIIMYHO
80 + 89 4 XOpOUIO
70 ~79 3 YJOBJIETBOPUTEIBLHO
meHee 70 2 HEYJIOBJICTBOPUTEIHHO

son TEHEPATBHON AH 355
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Z7 8100
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F'EHILIAH KWJIOM MOCTPOMKHU

I'aGapuTHBIE pa3Mephl MOCTPOEK FeHILIAHA

Ne radapuTHbie pa3Mepsl, | Ne radapuTHble pa3Mepbl,, M
M
1 10x23 8 9x10
2 10x20 9 8x20
3 8x40 10 10x18
4 8x65 11 9x9
5 8x75 12 9x20
6 8x15 13 7x7
7 5x5 14 20x25
15 12x35

T'EHILTAH CTPOUTEJIbHOM IIOINAJIKH
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T.01.01.04 OCHOBBI IPOEKTUPOBAHMS CTPOUTEJBbHBIX KOHCTPYKIIHUIA

IIpakTnueckoe 3ansaTue Nel8.

TexHu4yeckHe XapaKTePUCTHKHU CTPOUTEIbHBIX MATEPHAIOB KOHCTPYKIMI: HOPMaTHBHbIE,
pacuyéTHbIE

Heanb: HayunTecs onpenensaTs pac4eTHbIE U HOPMAaTUBHBIE XapAaKTEPUCTUKU PA3JIMYHBIX CTPOUTENIBHBIX
MaTepHaoB.

Boinosnus padory, Bel Oyaere ymerb:

- BBIIIOJIHATD PacyeThl HArPy30K, JEHCTBYIOINX HA KOHCTPYKIIMH.

3aganue 1. OnpenennuTs pacueTHOE CONPOTUBIICHNE CTAJIN 110 IIPEJETy TEKY4YECTH I CKATOrO CTEPIKHSA
CBapHOW CTPONUIILHOM ()epMBbl U3 TAPHBIX YTOJIKOB IPU pacueTe Ha YCTOWYHBOCTD.

Xoxa padoTbI:

1. YCTaHOBHUTH WCXOJHBIC JaHHBIE TO Ta0n. A-1 WHAUBUAYanbHBIX 3amaHuii. Homep BapuaHTa
COOTBETCTBYET HOMEPY CTYAEHTA MO CIIUCKY B JKypHAJIE.
2. [To Tabn. E-1 onpenenuTs pacyeTHOE CONMPOTHUBICHUE MPOKATHOM CTaIM MO MPENeTy TeKy4eCTH

Rmﬁ , MIla ans 3agaHHOM MapK CTald M OpU TOJNIIMHE (DacoHa, yKa3aHHOW B HOMEpE YroJiKa.
y

Hanpumep, nan yromnok L 125x10, ero Tommuna t=10mm. s mapku cranu C 245: R™ =240 Mlla.
Y

3. ITo ta6n. E-2 onpenenuth KO3 PUIMEHT yCIOBUS pabOTHI CKATOTO CTEPKHS (PepMBI e .
4. PacyeTHOE CONMPOTHBICHHWE CTANW IO MPEAeNy TEKy4eCTH Ui CHKATOTO CTEPXKHS CBapHOU

o . p
CTPONIUIIBHOHN (PepMBI ONIPEEITUTH 110 POopMyIIe: R , = R :n Yo MTla

3aganmue 2. OnpenenuTh pacyeTHOE CONPOTUBIICHNE HA CKAaTUE IPEBECUHBI U3 Opyca.
Meroanueckue yka3aHus
1. VY CTaHOBUTH UCXOJ/IHBIE aHHBIE N0 Ta0d. A-2 MHIUBUAYaAIbHBIX 3aJaHHUH.
2. ITo tabn. E-4 onpenenuth pacyeTHOE CONPOTUBIICHUE JPEBECHHBI HA CHKATHE B 3aBHCHMOCTH OT
HIMPHUHBI CeYeHUs Opyca U copTa IpEBECUHBI: R mé , MI1a.
C

3. ITo tabu. E-3 onpenenuts K03 PUIMEHT epexo/ia, yIUTHIBAIOLIUN OPOLY IPEBECUHBI Mp .

4. ITo namu Ttabn. E-5 ompenenuts k03((UIMEHT YCIOBUS pabOThl B 3aBUCHUMOCTH OT YCIOBHH
IKCIUTyaTalluH Mg

S. PacueTHoe compoTHBIEHME Ha C)XKAaTUE JPEBECHHBI M3 Opyca oONpenenuTs Mo Qopmye:

R, =R" -m_-m,,Mla

105



3apanue 3. OnpenenuTh pacyeTHOE COMPOTUBIICHUE CKATHIO CTOJI0A U3 KaMEHHOMW KITQJIKH.
Meroaunueckue yka3aHus
1. VYcTaHOBUTH UCXOIHBIC JAaHHBIC 110 Ta0JI. A-3 MHAUBUAYAIbHBIX 3aIaHHM.
2. N306pa3uth nonepeunoe ceuenue cronba. Ecnu pazmepsl cedeHus
cToyiba JJaHbl B KUpIUYax, MEPeBeCTH MX B MM. PasMmepbl Kupnuya B IJIaHE
250*120mm. Llenplii KUpIUY — 3TO €ro JJIMHA, MOJKUPIUYA — IIUPUHA, OB
— Mexay kuprmaaMu — 10mM. OnpeeuTh II0Iaas CeYeHus cTonba: A = be h,
M2, Ecin A > 0,3M2, To ko> uuuenT yciosus paborsl y.=1. Ecau A <
250 I,IO 250 0,3M2, TO ’Yc:O,8- m3.11°% [3]

510 3. I[To Tabn. tabm. E-8, E-9, E-10 ompemenuth pacdeTHOe

COTIPOTHUBIICHUE KJIQJIKU CKATUIO B 3aBUCHUMOCTH OT BHJIa MaTepHalia KIaJKH,

MapKH KaMHsl 1 Mapku pacteopa: R™, MITa.
4. OmpenenuTh pacuyeTHOE COMPOTUBICHUE  CIKATHUIO croba W3 KaMEHHOM  KIIaJKH:

R=R"" -y ,Mla-

3aganue 4. OmnpenenuTh pacdyeTHOE COMPOTHBICHHWE OETOHA Ha CXKAaTHE NPU MPOJOHKHTEIHHOM
(nmuTenbHOM) AeMcTBUM Harpy3ku. OmpenenuTh pacyeTHOE COMPOTUBICHUE CTAIbHOW MPOAOIHHON
apMaTyphl Ha PACTSHKEHHE U CKATHE U pacueTHOE COMTPOTUBIICHHE MTONIEPEUHON apMaTypbl Ha PaCTsKEHHUE.
MeTtoauueckue yka3aHus
1. VY cTaHOBUTH UCXOIHBIC JAaHHBIC 10 Tabiuie A-4 MHANBUYJIbHBIX 3aJaHUM.
2. ITo Ttabn. E-6 nacTosiero mocoOus onpeaenuTh pacueTHOE CONMPOTUBICHUE OETOHA Ha CXKAaTHE B
3aBHCHMOCTH OT KJjlacca OCTOHa: Rm5 , MIla.

b

380
120,,10 250

3. Omnpenenutb K03()(HUIMEHT YCIOBHHA paOOTHI Yb1 B 3aBUCUMOCTH OT IPOIOJKUTEIBHOCTH ICHCTBUS
Harpy3ku, 1m.2.1.2.3 [4]: y61=0,9-npu jymurensHOM JeHCTBUH, Yb1=1 - MpU KPAaTKOBPEMEHHOM JEeHCTBUU
Harpy3Ku.

4. Omnpenenuts pacueTHOE CONMPOTHUBIIEHUE OETOHA HA C)KATHE MPH MPOIOJIKUTEIBHOM (JTUTEIHLHOM)

JCHCTBUY HArPY3KH 110 GopMyJie: Rb =R ;’”5 “Vors Mlla-

S. [To Tabn. E-7 Hacrosiiiero nocodust onpeaeauTh pacueTHOE COIPOTUBIIEHUE CTAIbHOM MPOJOIbHON
apMaTypbl Ha pacTsibkeHne Rs MlIla, pacueTHoe conpoTHBIIeHHE TONEPEYHOI apMaTyphl Ha pacTshKEHHUe
Rsw, Mlla u pacueTHOE CONPOTUBIEHUE MPOJOJIBHON apMaTypsl Ha cxaTue Rsc , MIla.
3aganue 5. BoINOJIHUTE CpaBHEHNE POYHOCTHBIX XapaKTEPUCTHK Pa3IMUHbIX MAaTepUAJIOB Ha CIKaTHeE.
Meroanueckue yka3aHus
1. CpaBHEHHE TPOYHOCTHBIX XapaKTEPUCTUK pa3IMYHBIX MaTEpUaNoOB Ha C)KaTHE BBIOJHUTH B
TabauuHOU popme (Tabdm.1).
2. PacueTHble cCOpOTUBICHHS MAaTepUAJIOB IPUHSTH MO pe3yibTaTaM pemeHus 1 - 4 3agaHuil.
3. Onpenenutb OTHOUIEHHE Pacue€THOTO CONPOTUBIEHMSI PA3IMYHBIX MaTEpPHUAJIOB K PACUETHOMY
COIIPOTHUBIIEHUIO KJIAJKHU 1O (popmyIie: R. ,rze Ri — pacdeTHOE CONPOTUBIIEHUE CTAJIH, JPEBECHHBI,

n=—

R

0eToHa WM apMaTyphbl.
4. Ananusupys TaOnuily, cienaTh BBIBOJ, KaKOH Marepuan HMMeeT HAuOOJIbLIYI0 MPOYHOCTH IO
CpPaBHEHUIO C KAMEHHOM KJIaJIKOM.

Tabmuma 1 CpaBHEHME NPOYHOCTHBIX XapaKTEPUCTUK Pa3INUHbIX MaTepuanos, MIla
Pacuernoe Bubl CTpOUTEIBHBIX MATEPUATIOB
COIIPOTHUBJIICHHUE, Hpese

Cranp Knanxa beron Apma Typa
MIla CHHA A pma Typ

106



O0o03HaueHue

Re

Rb

RSC

Yucnaennoe
3HAYCHUE

Rf

n=—

R

I/IH)IHBI/UIyaJILHBIe 3aJlaHus 1JIsl CTYAE€HTOB

Tabmuna A-1 PacyeTHble XapaKTEpUCTUKH IPOKATHOM CTAIIU
NeBap.  Mapka craym Howmep yronka Ne Bap.  Mapka cranu Howmep yroiska
1 2 3 4 5 6
1 C 235 L_50x5 16 C 245 L-160x12
2 C 245 L_56x5 17 C 255 L_200x10
3 C 255 L_63x6 18 C 245 L_200x13
4 C 255 L_63x4 19 C 285 L_200x14
5 C 285 L_70x5 20 C 345 L_200x16
6 C 345 L_70x6 21 C 385 L-200x20
7 C 385 L_75x5 22 C 235 L_200x12
8 C 235 L_75x6 23 C 245 L_200x13
9 C 245 L_80x6 24 C 255 L_100x7
10 C 255 L_80x7 25 C 235 L_100x8
11 C 255 L_90x6 26 C 285 L_100x10
12 C 285 L_90x7 27 C 345 L-110x10
13 C 345 L_160x10 28 C 355 L_125x9
14 C 385 L-160x12 29 C 235 L_140x9
15 C 345 L_180x11 30 C 345 L_140x10
Tabmumna A-2 PacueTHble XapaKTepUCTUKU JPEBECUHBI
Ne Bap Copt [Topona CeueHue YCI1. OKCILL.
1 2 3 4 5
1 1 Enp 100x100 2
2 2 Cocha 100x125 3
3 3 [MuxTa 125x150 1
4 1 Bepesa 150x150 4
5 2 Jy6 150x175 2
6 3 JIucTBeHHHIIA 175x175 2
7 1 Bbyxk 175x200 3
8 2 Ocuna 200x200 2
9 3 Scenp 100x100 3
10 1 Knen 100x125 4
11 2 Kenp cubupckmii 125x150 3
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12 3 CocHa 150x150 4

13 1 [TuxTa 175x175 3

14 2 Tomnonb 200x200 2

15 3 ['pab 100x125 3

16 1 Jluna 100x150 2

17 2 Byk 150x200 4

18 3 Ocuna 200x250 2

19 1 Scenb 150x150 3

20 2 Kien 100x100 4

21 3 Kenp cubupckuit 100x125 3

22 1 CocHa 125x125 4

23 2 [IuxTa 150x150 2

24 3 bepesa 150x175 4

25 1 Jly6 100x175 2

26 2 JlucTBeHHHIIA 100x200 1

27 3 Scenb 150x200 1

28 1 Kien 100x150 2

29 2 [TuxTa 150x150 3

30 3 bepesa 100x175 4
Tabmuma A-3 PacueTHble XapaKTEepUCTUKHU KAMEHHOM KJIa KU

Ne Marep  Mapka Mapka E:;;H Pl No Marep  Mapka Mapka E:;;H i
Bap KIQJKU KaMHS  PacTB. (cm) Bap KIQJAKH KaMHS  PacTB. (cm)

1 2 3 4 5 6 7 8 9 10

1 A 75 50 15x2,0 |16 T 100 75 40x60cm
2 A 100 50 1525 |17 T 150 100 60x80cm
3 A 125 50 15x30 |18 T 100 50 60x40cm
4 A 150 50 2,0x20 |19 T 75 75 40x80cm
5 A 200 50 2,0x25 |20 T 50 75 60x80cm
6 b 100 150 20x30 |21 N 200 B12,5 50x70cm
7 b 125 150 20x35 |22 N 250 B7,5 70x90cm
8 b 150 150 15x15 (23 [ 50 B3.5 80x80cm
9 b 200 150 15x2,0 (24 [ 100 B2,5 50x50cm
10 b 300 150 15x25 (25 [0 100 B7.5 60x100cMm
11 B 75 100 15x30 (26 A 35 10 1,5x2,0
12 B 100 100 2,0x20 |27 A 50 10 1,5%2,5
13 B 125 100 2,0x25 |28 A 75 10 2,0x3,0
14 B 150 100 20x30 |29 A 100 25 2,5x3,0
15 B 200 100 20x35 |30 A 125 25 3,0x3,5
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Marepuan kimagku: A- Kkapnud kepamuueckuil; b- kupnuy cunukataslii; B- kepamuueckue xamuu; I'-
nmycToTenble OeTOHHBIE KaMHU; JI- OyTOOETOH.

Tabnuna A-4 PacueTHble XapaKTEPUCTUKU OETOHA M apMATYypBI
Ne Bap Krnacc 6erona Knacc apmarypsl Ne Knacc 6etona Kiacc apmatypsr
Bap
1 2 3 4 5 6
1 B10 A 240 16 B30 A 240
2 B15 A 300 17 B35 A 300
3 B20 A 400 18 B40 A 400
4 B25 A 500 19 B45 A 500
5 B30 B 500 20 B50 B 500
6 B35 A 240 21 B55 A 240
7 B40 A 300 22 B25 A 300
8 B45 A 400 23 B10 A 400
9 B35 A 500 24 B15 A 500
10 B55 B 500 25 B20 B 500
11 B45 A 240 26 B25 A 240
12 B10 A 300 27 B30 A 300
13 B15 A 400 28 B35 A 400
14 B20 A 500 29 B40 A 500
15 B25 B 500 30 B45 B 500
Tabnuma A-6 C6op Harpy30k Ha 1 M2 OKPHITHS, OAJKY U KOJOHHY
Tomm Tosm.
Ne | Bun KpoB. | x/0 . L, a,
crsx | Toumm. yrer., MM Paiion cTp-Ba
Bap | Marep. K, TUTATBI M M
. MM
1 2 3 4 5 6 7 8
1 bukpocr 30 11'1(?(1){ OTOHCTHPOL, 120 Eﬁ;ﬁ?}ﬁﬂ 5,7 51
2 JlmHOKpOM 40 Paroc, 150 140 IIckoB 5,4 4.8
3 Texnosmacr 50 MBII, 140 100 Bbabaeso 7,0 5,4
4 Oxkodiekc 45 [Tepmut, 90 160 TamboB 6,0 5,4
5 Kareman-rymma | 35 Ursafoam, 125 110 B.Vcrior 6,3 5,7
6 | Buxpocr 25 | JenOnOMETPOTL, | 430 E‘;ﬁgg‘;{ 57 |60
JIuHOKpOM 30 Roofmate, 150 150 Coxkon 57 51
8 TexHodacT 40 Paroc, 75 100 Open 5,4 6,0
9 Dkoduekc 50 Ursafoam, 80 110 Kanyit 6,3 4.8
10 bukpoct 45 Roofmate, 125 120 Kaszansb 6,6 48
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11 | JIunoxpom 35 | MBI, 120 130 VcTroxkHa 6,0 |57
12 TexHonmacT 25 Paroc, 250 140 TromeHs 5,7 4,2
13 Dxodeke 30 [TepnuT, 140 150 Csamxka 7,2 51
14 Karenan-tymma | 40 Ilenommact, 250 160 AxyTck 51 54
15 bukpoct 50 lf;g OTOIMCTHPOII, 100 BriTerpa 45 51
16 Jlunokpom 25 Ursafoam, 130 110 Psazaus 4.8 5,7
17 TexHonmact 35 MBII, 150 120 ['psi30Ben 7,8 6,3
18 Dxodeke 45 Paroc, 300 130 Tuxcu 6,0 6,6
19 Bukpoct 30 Roofmate, 90 140 TorsMa 7,6 6,3
20 Karenan-rymia | 40 Ursafoam, 280 150 Maragau 8,0 48
21 | JIunokpom 50 [epaurt, 240 160 [IexcHa 7,4 5,6
22 TexHonmact 25 Ilenommact, 100 100 Biagumup 6,0 5,7
23 Dxodieke 35 MBII, 160 110 Bouorga 5,0 5,7
24 bukpoct 45 Paroc, 140 120 CMoieHCK 7,5 5,4
25 JIuHOKpOM 30 Ursafoam, 110 130 Kanaukos 8,4 6,3
26 Karenan-rynna | 40 lffél OHOIHMYpCTaH, 140 Happsn- Map | 7,7 4.2
27 TexHonmact 50 Ursafoam, 150 150 UYepermnosen 7,2 6,3
28 bukpoct 25 Roofmate, 100 160 HpkyTck 54 6,0
29 Jlunokpom 35 Paroc, 120 130 Yaroxa 6,3 5,7
30 TexHonmact 45 MBII, 130 150 Kupos 8,1 54

Ilpnnoxxenue b

IIJ1I0THOCTH HEKOTOPBIX CTPOUTEIbHBIX MATEPHAJIOB

HanmeHoBaHMe CTPOUTENBHBIX MaTEPHAIOB [InoTHOCTE p, KT/M3
1 beton Tskenbiii 2200...2400
2 XKenezoberon 2500
3 KamenHas kimaaka 1700
4 AcdanbTo0eTOH JUTOH (B CTSDKKAX) 1800
5 Kepamzuroberon 900...1600
6 JlpeBecuHa (cocHa, eb) 500
7 Jly6, Gepesa 700
8 Cranp 7800
9 danepa 700
10 | LlemeHTHO- IECUaHbBIi pacTBOP 2000
11 | Kepamuyeckas IuiMTKa 2700
12 Jlamunar t=7...8MM 700
13 [Tapxker t=2...25Mm 500
14 JIunoneyM t=3Mm 1100...1600
15 [Turer JIBIT t=3,2Mm 700
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16 Juctel I'KJI t=16MM, I'BJI t=13MMm 1100
17 Vrennurens URSA, PAROC 60...75
18 MuH-BaTHBIC TUTUTHI TTOTYKECTKHE 125
19 MuH-BaTHBIE IINTHI )KECTKHE 250
20 DKoBaTa 300
21 [Lmurer ABIT n3onsimuonnsie, t=24MMm 250
22 [Tenomnact 15...25
23 [Menomnomuctupoin [ICB-C (T'OCT 15588-86) 35
24 Kepamzur 300...500
25 [Tepnut 250
26

Bepmukynur 250...400
27 Rockwool 110...160
28 | Roofmate 30
29 URSAFOAM 60...75
30 Isover 50...80
31 | Karenan-tyruia 1200
32 buxpocr, JIunokpom 1200
33 Texnoamact, Dxodiiekc 1150
34 | Pybepoun t=3mm 600
35 | burym 1050

[Ipunoxenue B Macca it nepeKkpbITUs

Ne | Mapka niuTel Macca, kT Ne Mapka niauThl Macca, kT
1 |IIK63.10 1825 13 IIK 63.15 2950
2 | IIK 60.10 1725 14 IIK 60.15 2800
3 | IIK57.10 1650 15 TIK 57.15 2675
4 | IIK 54.10 1575 16 IIK 54.15 2525
5 |IIK51.10 1475 17 IIK 51.15 2400
6 |[IIK48.10 1400 18 IIK 48.15 2250
7 | 1IK 63.12 2200 19 IIK 63.18 3350
8 |IIK60.12 2100 20 IIK 60.18 3175
9 |IIK57.12 2000 21 IIK 57.18 3025
10 | TIK 54.12 1900 22 IIK 54.18 2875
11 | TIK 51.12 1800 23 IIK 51.18 2700
12 | TIK 48.12 1700 24 IIK 48.18 2550

Ilpnnoxenune I’ V351 M0JI0B
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docka wnyHsmobas-28mMm noKkpeimue noAg: napkem-22mm

Aazy 80X 100 wae 500mm kepamuqeckas naumka-amm, 4B11-3,2mm
menAou3nAay. taou JemoH Mo3auynsl 20-4 0mm

ABI nod nazamy 24 x120mMM YeM.-RecY, cmaxkd

lenow pydepouda 3% 150mm menao-38.-u30ns8y. Aol

x/8 nauma (1K x/8 nauma 1K
A4

| = =

XXX KNGO TS X XX

AamMuHam-8rm

nNOGACKKA -4MM

AUHOAEYM-IMM HEM. -NeCY. CmAaxka
UeM.-Necy. CmaxKa menno-38.-uzonay. caol
menAo-38,-u3onay. £1ou x/8 nauma K

/9 nauma K

Biok- cxema
IIpnnoxxenue J{ [TonOop cedeHus CxKATHIX JEPEBSIHHBIX 2JIEMEHTOB
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[Ipunoxenue E PacyeTHble XapaKTepPHUCTUKHA MaTEPHAJIOB

HopmatuBHble U pacueTHble CONPOTUBICHUS MPU PACTSLKEHUU, CKATUH U

Tabmana E-1 u3rude TUCTOBOro U (acoHHOro npokara, Tabnuua B.5 CIT 16.13330.2011
Craus Tonmmua  mpokara,|Pacuetnoe conporusiienue, Mlla, H/mm? npoxkara
" Ryn Run Ry Ru
C235 Ot 2 o 8 235 360 230 350
C245 Ot 2 o 20 245 370 240 360
Cg. 20 no 30 235 370 230 360
C255 Ot 2 o 20 245 370 240 360
Cs. 20 10 40 235 370 230 360
C285 Ot 2 o 10 275 390 270 380
Cg. 10 1o 20 265 380 260 370
C345 Ot 2 5o 20 325 470 320 460

3a TonmuHy (PacCOHHOTO MPOKaTa CIeAyeT MPUHIUMATh TOJNIIIHY TTOJIKH.

KoadduumenTs! ycnoBuii paboThI 3JIEMEHTOB CTATBHBIX KOHCTPYKIIHA, Ta0I. 1

Tabmana E-2 CIT 16.13330.2011
Koaddwurr.
DNeMEHTbl KOHCTPYKIUI yCIIOBUH  paboThI
©c

1. banku CIUTOIIHOTO CEYEHHUSI M CXKAThIe SJIEMEHTHl (epM TEePEKPBITHIA MO
3aJjaMM TeaTpoB, KIyOOB, KUHOTEATPOB, MO TPUOYHAMH, MO MOMELICHUIMU
Mara3suHOB, KHUTOXpPaHWIHIL, apXUBOB U T.I. MPU BPEMEHHOW Harpyske, He
MIPEBBILIAIOIIEN BEC IEPEKPHITUN

2. KonoHHbl 0OLIECTBEHHBIX 3[JaHUM MpU MOCTOSHHON Harpyske, paBHOW WU
MmeHee 0,8 pacu€THOI, U OIOp BOJIOHANIOPHBIX OalleH

4. Cxatble OCHOBHBIE JJIEMEHTHl (KpOME OIOPHBIX) PEHIETKH COCTaBHOTO
TaBPOBOT'O CEUEHUs U3 YTOJIKOB B CBApPHBIX ()epMax MOKPBHITUH U MepeKpbITHii|0,8
TIpH pacyéTe Ha YCTOWUMBOCTH NpH rubkocTH | g 60

0,9

0,95

5. PaCTSIHYTLIC OJICMCHTbBI (SaTH)I(KI/I, TATH, OTTAXKKH, HOI[BCCKI/I) npu pacqéTe Ha

IMPOYHOCTH IO OCJ'Ia6J'IeHHOMy CCUCHUIO 0’9

6. DneMeHTBl KOHCTPYKLIHMH W3 cTanu C mpenenom Tekydectd no 440 Mlla,

HECYNIME CTATHYECKYI0 HArpysKy, IIPH pacdyeTax Ha NPOYHOCTH IO CEYEHHMIO,|] |
1

0cJ1a0JIEHHOMY OTBEPCTHIMH 151 O0JITOB

Tabmuua E-3 Koadduuuents! nepexoa My no tadn. 5 CII 64.13330.2011
JIpeBecHbIe MOPOIbI Koabdunment my 11 pacyeTHbIX CONPOTHUBICHUH

114



pacCTsHKEHUIO, C)KaTHIO H
U3ruly, CKaTHUIO U CMSITHIO
CMSITHIO BIIOJIb TIOTIEPEK Cranbisa
BOJIOKOH BOJIOKOH HHI0 Re
Rp, Rn, Rc, RCM Rc90, RCM90
XBOWHBIE
1. JIucTBeHHuUIIA 1,2 1,2 1
2. Keap cubupckmii 0,9 0,9 0,9
3. er/:[p Kpacnosipckoro kpasi, cocHa 0,65 0,65 0,65
BeMyTOBa
4. [Tuxra 0,8 0,8 0,8
TBepplc TUCTBECHHBIS
5. y6 1,3 2 1,3
6. SIcenn, KieH, rpad 1,3 2 1,6
7. Axanus 15 2,2 1,8
8. bepesa, Oyk 1,1 1,6 1,3
9. Bs3, wipM 1 1,6 1
Msrkue JTUCTBEHHEBIC
10. Onpxa, 1una, OCHHA, TOIOIb 0,8 1 0,8

Taomuma E-4

PacuerHble compoTuBIIeHUS JpeBeCHHbI COCHbI U enu, Tabdn. 3 CII

64.13330.2011
Pacuernwie comportumn., Mlla, mns
Hanpsoxennoe COCTOSIHUE u O0o3Ha
COpTOB (KJIACCOB) JPEBECUHBI
XapaKTEPUCTUKA FJICMEHTOB YeHHUE /K26 K04 K16
1. U3rub, cxathme W CMSATHE BIOJIb
BOJIOKOH:
a) DJIIEMEHTHI MPSIMOYTOJNBHOTO ceueHus: Ry, Re, Rew 14 13 8,5
(32  HMCKIIIOYEHHEM  yKa3aHHbIX B
MOJAMYyHKTaxX “6”, “B”) BrIicOTOI 110 50 cM
0) 2JIEMEHTBHI MPAMOYTOJIBHOTO ceueHus Ry, Re, Rew 15 14 10
mmpuHo cBeime 11 mo 13 cm mpm
BbICOTE ceuenns cBaime 11 1o 50 cm
B) DJIEMEHTHI MPSIMOYTOJIBHOTO ceueHus: Ry, Re, Rew 16 15 11
HIMpUHOW cBbIme 13 cM mpu BeICOTE
ceuenus coime 13 1o 50 cm
T) SJIEMEHTEI u3 KpyriablXx Ry, Re, Ren  _ 16 10
JecomatepuaroB  0e3  BpPE30OK B
pacueTHOM CEYCHHH
KoadduunenTs! ycnoBust paboTsl My
Tabmuua E-5 1o Ta61. 7 CIT 64.13330.2011
YcnoBus SKCIITyaTaiu
(o Tabmuie 1 gH) 1Anl 2 3 4
Koadduiment mg 1 0,9 0,85 0,75
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HopmartuBHble U pacueTHbIE

COMPOTUBIICHUSI 0€TOHA, HaydaJbHBIN

Tabmma E-6 mMoayib ynpyroctu, MIla Tabnuna 2.1-1; 2.1-2;2.1-4 CII 52-101-03
Bun Kiacc 6eToHa 1Mo MPOYHOCTH Ha CHKATHE
ggﬁgomm B10 |B15 |B20 |B25 |B30 B35 B40 |B45 | B50
g"b‘ame 6,0 8,5 115 |145 |17.0 19,5 220 |250 |275
Pacrs 056 |075 |09 1,05 |15 1,3 14 15 1.6
sxeraune Rpt
Ron 75 110 |150 |185 |220 255 290 [320 36,0
Ro.mn 085 |11 135 |155 |1,75 1,95 2.1 225 | 245
Ep*103 190 |240 |270 [300 [320 345 360 [370 |380
) HopmaTtuBHbI€ 1 pacueTHbIE CONpPOTHBIEHUs apMaTypsbl, MIla Tabiuna
Tabmaua E-7 2.2-1: 2.2-2:2.1-4 CII 52-101-03
Pactsoxenmio Cxarturo HopmatHBi.
Apmartypa
KJIACCOB [IpononpHoii, Rs Honepex R s COUPOTHBIL.
’ HOM, Rsw R sn,R sser
A 240 215 170 215 240
A 300 270 215 270 300
A 400 355 285 355 400
A 500 435 300 435(400) 500
B 500 410 300 410(360) 500
Ta6mima E-8 Pacuernsbie conporusienus R cxaruto

KaMeHHOH Kiraaku mo tadma. 2 CIT 15.13330.2012

Pacuernbie conporusnenuss R, MIla, cxaTuio KIaJku U3 KHPNHYA BCEX BUJAOB U

Mapka KEepaMHYECKUX KaMHEH CO IIEeJEBUIHBIMU BEPTUKAJIIBHBIMU ITyCTOTaMU

Kupnuda TTpw Mapke pacTsopa IIpu IIPOYHOCTHU
WIH pacTtBopa

KaMit 200 150 100 75 50 25 10 4 02(2) HyneBoii
300 3,9 3,6 3,3 3,0 2,8 2,5 2,2 1,8 1,7 1,5

250 3,6 3,3 3,0 2,8 2,5 2,2 1,9 1,6 1,5 1,3

200 3,2 3,0 2,7 2,5 2,2 1,8 1,6 1,4 1,3 1,0

150 2,6 2,4 2,2 2,0 1,8 1,5 1,3 1,2 1,0 0,8

125 2,2 2,0 1,9 1,7 1,4 1,2 1,1 0,9 0,7

100 2,0 1,8 1,7 1,5 1,3 1,0 0,9 0,8 0,6

75 1,5 1,4 1,3 1,1 0,9 0,7 0,6 0,5

50 1,1 1,0 0,9 0,7 0,6 0,5 0,35

35 0,9 0,8 0,7 0,6 045 04 0,25
Ta6muua E-9 Pacuernsbie conporuBienus R cxaturo

KaMeHHOM Kkianky 1o tadn. 7 CIT 15.13330.2012
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Pacuernbie conporuBnenus R, MIla , cxaruio kiagku u3 O0OeTOHHBIX KaMHel

MMyCTOTHOCTHIO 110 25% npu BeicoTe psiaa kiaagku 200-300 Mm
Mapka kaMHst

IIpY MapKe pacTBOpa

100 75 50 25 10 4
150 2,7 2,6 2,4 2,2 2,0 1,8
125 2,4 2,3 2,1 1,9 1,7 1,6
100 2,0 18 1,7 1,6 14 1,3
75 1,6 15 14 1,3 11 1,0
50 1,2 11 11 1,0 0,9 0,8
35 1,0 0,9 0,8 0,7 0,6
25 0,7 0,65 0,55 0,5
15 0,45 0,4 0,35

Tabmauua E-10

Pacuernsbie conporusienus R cxaruto
oyroderonHoii kinaaku no tadn. 10 CIT 15.13330.2012

Bun 6ytoberona

OeToHa

Pacuernrsie comportuBnenuss R, Mlla cxkaruro
OyTo0eTroHa (HEBHOPHMPOBAHHOIO) MpU Kiacce

B15 [BI12,5 [B10 [B7,5 |B3,5 |B25

C pBanbIM OyTOB
200 u BbIIIIE
100

50 wiu ¢ Kupnuy

bIM KaMHEM MAapKH:

4 3,5 3 2,5 2,0 1,7
2,2 1,8 15
HBIM 00eM 2,0 1,7 1,3

[Ipunoxenue K

Tabmuma XK-1

Harpy3ku u Bo3aeiicTBust

KoaddunmenT HanexHOCTH MO HArpy3Ke ©f

JUISL Beca CTPOUTENbHBIX KOHCTPYKIIUH
o tabmuite 7.1 CIT120.13330.2011

Kosdpdunuent
KoHcTpyKunu coopyKeHHM: HaJIeKHOCTH o

Harpyske ©Of
METAIUINYECKUE 1,05
OeroHHBIE (CO cpeHel IUIOTHOCTBIO cBbime 1600 kr/m®), kene300eTOHHEIE, 11

H

KaMCHHBIC, apMOKAMCHHBLIC, NCPCBAHHBIC

OeroHHBIE (CO cpeaHell mIoTHOCTBIO 1600 kr/M® M MeHee), HU3ONSALUOHHELE,
BBIPABHUBAIOIINE W OTJEIOYHBIE CIOM (TUIMTHI, MaTepHalbl B PYJIOHAX, 3aCBUIKH,

CTSDKKH U T.I1.), BBITTOJHSIEMBIE:
B 3aBOJICKUX YCJIOBHUSX 1,2
Ha CTPOMTEIHLHOM IIJIOMIAJIKE 1,3
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Harpy3ku Ha nepekpbITHs 31aHUI

Tab6muna XK-2
o taou. 8.3 CII20.13330-2011

ITomenieHus 3MaHUN U COOPYKEHUM

HopMmaruBHbie
3HAYEHUS
Harpy3ok pn, klla

1. KBapTI/IpBI KHIIBIX BHaHHﬁ; CIIAJIBHBIC IMOMCEUICHUA ACTCKHUX AOIIKOJBHBIX
yqpexcz[eHm”I U MIKOJ-UHTCPHATOB, XWJIBIC IIOMCHICHUA JOMOB OTJAbIXa U
IIaHCHUOHATOB, O6IH€)KPITHI>1 1 IOCTHHHMII, ITaJ1aThl 6OJ'II)HI/II_I " CaHaTOpPHEB

2. CnyxeOHble MOMEUICHUS aIMUHUCTPATUBHOTO, WH)XEHEPHO-TEXHUYECKOTO,
Hay4yHOrO I[E€pCOHaja OpraHu3aluil M yupexaeHuil; oducel, KiaccHble
IIOMEILEHUS YUPEKACHUH TPOCBELIEHUS; OBITOBBIE TOMEILEHUS (TapiepOOHBIE,
IyLIeBblE, YMbIBaJIbHbIE, YOOpHBIE) MPOMBIIUICHHBIX HNPEANPUATHH U
OOIIECTBEHHBIX 3JJaHUN M COOPYKEHUI

3. Kabunersl u nabopaTtopuu yupexaeHUil 37paBOOXpaHEHUs, JJaOOPaTOPUU
YUpEeXJIEHUHN MPOCBEILIEHUS, HayKu; romeleHuss 9BM, KyxHu oOI1eCTBEHHbIX
3IaHUM; TOMEIICHUsl YUYPEeXJIEHUH OBITOBOro OOCIY>KMBaHHUsS HaCEICHUs
(mapukMaxepckue, areiabe M T.I.),  TEXHUYECKHUE OTaXKW; I[OJBaIbHbIE
IIOMEILEHUS

4. 3ansr:
a) YATaJIbHbIC
0) obeneHHbIe (B Kade, pecTopaHax, CTOJIOBBIX )

B) COOpaHUil ¥ COBEIIaHU, OXKHIaHHs], 3pUTEIIbHBIC U KOHIIEPTHBIE, CIIOPTUBHBIE,
(buTHEC-TICHTPHI, OMIIBSPIHBIC

F) TOPrOBBIC, BBICTABOYHBIC U DKCIIO3UIIMOHHBIC

5. Kauroxpanuiunina; apxuBbl

1,5

2,0

He menee 2,0

2,0
3,0

4,0

He menee 4,0

He menee 5,0

8. UeprauHble MOMELICHUS 0,7
12. Bectubromu, ¢oiie, KOpHIOPHI, JECTHUIBI (C OTHOCAUIMMHUCA K HHUM
MIPOX0/1aMH ), IPUMBIKAIOIIUE K TOMELEHUSM, YKa3aHHBIM B TIO3ULIUAX:
a)l,2u3 3,0
6)4,5,6 4,0
PacueTHOE 3HaYeHHME Beca CHETOBOTO MOKPOBAa Sg Ha 12 rOpM30HTAIBHOMN
Tabmuma XK-3
MOBEPXHOCTHU 3€MJIN
CHerosble  paiioHbl  Poccuiickoit
®denepannn (MPUHUMAKOTCS 10 Kapte | I Il v VvV \4 VIl VI
1 npunoxkenus XK CIT20.13330.2011)
Sy, xlla 0,8 12 18 24 32 40 48 56
PaiioHbl MO CHEroBoW Harpys3ke TIOpOJIOB M IIOCENIKOB Bosoroackon
Tab6nuna XK-4
obsacTu
Paiion o Paiion o
HanmenoBanue . HanmenoBanue o
CHETOBOM CHETOBOM
HACEJIEHHOTO IMyHKTa HACEJIEHHOTO IMyHKTa
Harpyske Harpyske
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r.baGaeso 5 ¢. Kuu. 'opomox 4
c.uM. babymkuHa 4 c. yiickoe 4
r. benozepck 5 r. Huxonbck 4
c. Jlunun bop 5 c¢. Hiokcenuna 4
r. Benukuii YcTtior 4 1. XKap 4
c. BepxoBaxbe ) r. Cokon 4
nrt. Boxera 5 r. KagHukos 4
r. Bonorna 4 ¢. bupsikoBo 4
nrt. MonouHoe 4 c. Camxa 4
c. [Ipunykn 4 c. Tapnora 4
r. Beiterpa ) r. ToreMa 4
C. AHHEHCKHI MOCT 5 IIT. YCThe 4
r. I'pssosen 4 I. YCTIOKHA 4
nrt. Kanyit 4 r. XapoBcK )
1. Hukosnbckoe 4 ort. Yaroma 4
r. Kupumios 5 r. Uepernosen 4
c. Haposzepo 5 . [IlekcHa 4
[Tpunoxenue U CopramMeHTBI
Tabmuma N-1 CopramMeHT apMarypsl
Hname
TP
PacueTHas 1101131k NOIEPEYHOTO CEYEHHS, CM?, apmary
MIPU YHUCIIEe CTEPKHEHN pBI
Macc  kmacco
Tname alm B
T UmMH A
crep 2
st Il)vIM apma 4
’ type, 0 B
1 2 3 4 5 6 7 8 9 KT , 50
A 0
4
0
0
3 0,071 0,141 0,212 0,283 0,353 0,424 0,495 0,565 0,636 0,052 - +
4 0,126 0,251 0,377 0,502 0,628 0,754 0,879 1,006 1,13 0,092 - +
5 0,196 0,393 0,589 0,785 0,982 1,178 1,375 1571 1,767 0,144 - +
6 0,283 057 08 113 141 170 198 226 254 0,222 + -
8 0503 1,01 151 201 251 302 352 402 453 039% + -
10 0,785 157 236 314 393 471 550 628 707 0617 + -
12 1,131 226 339 452 565 679 792 905 10,18 0,888 + -
14 1539 308 462 6,16 769 923 10,77 12,31 13,85 1,208 + -
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16 2,011 4,02 6,03 804 1005 12,06 14,07 16,08 18,10 1578 + -

18 2,545 509 763 10,18 12,72 15,27 1781 20,36 2290 1,998 + -

20 3,142 6,28 942 1256 15,71 18,85 2199 2513 2828 2466 + -

22 3801 7,60 11,40 1520 19,00 22,81 26,61 30,41 3421 2984 + -

25 4909 9,82 14,73 19,63 24,54 29,45 34,36 39,27 4418 384 + -

28 6,158 12,32 18,47 24,63 30,79 36,85 43,10 49,26 5542 483 + -

32 8,043 16,09 24,13 32,17 40,21 48,26 56,30 64,34 7238 631 + -

36 10,18 20,36 30,54 40,72 50,89 61,07 7125 8143 9161 799 + -

40 12,56 25,13 37,70 50,27 62,83 7540 87,96 1005 1131 9865 + -
TabnumaK-2 KoaddurmenTsr @ mis pacuera cxxaThIX jKeJie300€TOHHBIX KOJIOHH

1 1 1

h, ¢ h ¢ h, ¢

6 0,92 11 0,886 16 0,804

7 0,915 12 0,872 17 0,778

8 0,91 13 0,858 18 0,752

9 0,905 14 0,844 19 0,726

10 0,9 15 0,83 20 0,7

IIpakTHyeckoe 3ansaTue Nel9.
CoOop HArpy30K HA KOHCTPYKUMH 3IaHUI: NJIMT MOKPLITHS U NEePEKPbITHS, (DYHTAMEHT.

Hennb: Hay4YnUTHCS ONPEAEIIATH HOPMAaTUBHBIEC U PACUETHBIE 3HAYEHUS HAarpy30K.
Beinosinue padorty, Bel Oynere ymers:

- BBIIIOJIHATD PACYEThl HATPY30K, JAEHCTBYIOIMX HA KOHCTPYKIINH;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKLUU 110 KOHCTPYKTUBHOM CXEME;

- BBIIIOJIHATH CTATUYECKUN PACUeT;

- IPOBEPATH HECYILYIO CTIOCOOHOCTh KOHCTPYKLIUH;

- 1oA0MpaTh CEYEHHE EMEHTA OT MIPHUIIOKEHHBIX Harpy3o0kK;

MarepuanbHoe obecneyenue: MynbTUMEIUNHHBIE CPEACTBA XPAHEHHs, NEPENadd U IPENCTaBICHUS
nH(popmaluu, yueOHO-MeToANYecKas JOKyMeHTalus, fuaaktuyeckue cpeacraa; [1K.
3aganue:

1. I[Toncunrars Harpy3ku Ha 1 M2 MOKpeITUS U | M2 epeKphITHS.

2. IToncunrare Harpy3ky Ha 1 .M MOKPBITHA U | I1.M EPEKPBITHS

ITopsinok BbINOJIHEHUS PadOTHI:

1. IToncy€T MOCTOSAHHBIX HOPMAaTUBHBIX Harpy3o0K;

2 Onpenenenne koxdpunueHTa HaaAEKHOCTH 10 Harpyske no CHull,

3 IToacu€r MOCTOSHHBIX PACUETHBIX HATPY30K;

4. Onpenenenne BpemenHoi Harpy3ku o CHull «Harpysku u Bo3aelicTBus»

5 IToacuér mosHON Harpys3KHu.

Xoxa padoTbI:

Tabnuna 1.
HamMmenoBaHme IMoncuer Hopmartusnas  |[Koadduiment |PacuerHas
Harpy3Ku HArpy3Ku HarpysKa, HaAEKHOCTH  IOHAIPY3Ka,
H/m2 Harpyske H/m2
yf

L. TTocTostHHAs:

a)

0)
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IITOTO TIOCTOSTHHAS

II Bpemennas:
a) JUINTETHLHOACHCTBYIOIASL
0) KpaTKOBpEMEHHAS

I ITomuas (cymmapHast)

Teopernueckoe 000cHOBaHHE
C60p Harpy3ok Ha 1M2 rpy30B0#i MIIONIA/IM HECYIMX KOHCTPYKIMA
gn (kH/M?), q (kH/M?) (cOOpHBIE IIIMTHI MOKPHITHS, NEPEKPHITUS, a TAKXKE IOKPHITUS U IEPEKPHITUS B
MOHOJIMTHOM UCTHIOJHEHHH):
On (<H/M?) = t () - p (KH/™); G (<H/M?) = G - 7
rje t — TOJNIIUHA CIIOS;
P — IJIOTHOCTh MaTepuasa ciosl.
CoOCTBeHHBIN BeC THUMOBBIX KOHCTPYKUUN U U3JEIUNA, BpEMEHHbIE HArpYy3KU Ha NMEPEKPBITHSI, CHETOBBIE,
BeTpoBbIe U pan aApyrux npunumarotcs no CHull 2.01.07. Harpy3ky Ha mepekpbITHE OT MEPEropoioK
MOKHO IIPUHATH PABHOMEPHO pacipe/ienénHoi, Ho He MeHee 0,5 kKH/M?.
COop Harpy30k Ha 11M rpy30BOY IUIOMIAAN HECYIIEeH KOHCTPYKIIMHU U Ha BCIO TPY30BYIO TUIOMIA/Ib
COop Harpy3ok Ha 1mM rpy30BOM IJIOLIAAN BBHIMOIHSIETCS MPH pacuére U3rudaeMbIX 3JIEMEHTOB: OaloK,
dbepm, TUTUT, IePEMBIYEK H T.1.
gn (kH/M) = q (kH/M?) - B (M),
rjie B — mmpuHa rpy30B0ii TUIOIIA M KOHCTPYKIIMH (JIJ1S1 IUTUT MOKPBITUS U TICPEKPHITHS, B — HOMUHAITBbHAS
IIMpYHA TUIMTHL, A7 JIMHEHHBIX 3JIEMEHTOB; B — paccrosiHue Mexay dJIeMEHTaMH B OcCsX); Ul y4éra
COOCTBEHHOTO Beca 0alloK M3 JKele300eTOHA MPeABapUTENIbHO HAa3HAYAIOT WX pa3Mephl ceueHus: h =
(1/8...1/15)1; b= (0,4...0,5)h. Bec 1m? cTanbHOI (hepMbI MOKHO IIPUHATH
qxH/M?) =k - L,
rae k — koadgdunuent, npuauMaercs pasHbM k = 0,006....0,01;
L — nponér pepmbl
Bec 1M KOHCTpYKIIMH U3 IPEBECUHBI MOXKHO B IIPEIBAPUTENBHBIX pacuéTax He YUUThIBaTh. Eciiu n3BecTeH
BEC BCEW KOHCTPYKIIMH, TO BEC 1M MOXHO ONPEENIUTh JIEIEHUEM Beca KOHCTPYKIMU Ha JUIMHY IposéTa
KOHCTPYKIIUHU:
q (kH/m) = G (xkH)/L(™m)

Hpumep 1. ITnotHOCTE *kene306eTona p=2500kr/M3, ONpeNenTh yAETbHBIN BEC KeNe300eToHa.
Pewenue.

BoraucnsieM ynenbHblii Bec xene3oberonay = p - g = 2500-10 = 25000H/m3 = 25xH/m>.

Ipumep 2. Onpenenuts Harpy3Ky OT COOCTBEHHOTO Beca Ke1e300€TOHHOM KOJIOHHBI IO CIEAYIOUIIM
JaHHBIM: cedyenne KonoHuel bh = 300 x 300MmM, BeicoTa | = 4,5M.

Pewenue.

1. Haxoaum 06bém kxononnst V = bhl = 0,3 - 0,3 - 4,5 = 0,405M°.

2. TlpuHuMaeM IJIOTHOCTH jKene300eToHa W3 mpumepa 1, HAXOAMM HOPMATHUBHYIO HArpy3ky OT
cobctBeHHOTr0 Beca KOToHHBI Np = Vy = 0,405 - 25 = 10,125xH.

3. OmpenenseM pacdy€THYI0 Harpy3Ky OT COOCTBEHHOTO Beca KOJOHHBI, MPUHUMAs KOX(P(OUIIUEHT
Hanéxkuoctu no Harpyske yr=1,1, N =N,yr=10,125 - 1,1 = 11,138k H.

IMpumep 3. Onpenenutb Harpy3Ky OT COOCTBEHHOTO Beca Oalku, eciii cOOpHas Kene300eTOHHas
Oanka umeeT maccy m = 1,5m.

Pewenue.

1. Onpenensiem HopMmaTuBHY0 Harpy3ky N =mg = 1,5 - 10 = 15«xH

2. Onpenensiem pacuétayto Harpy3ky N = Nyyr=15 - 1,1 = 16,5xH

Ipumep 4. Onpenenuts Harpy3Ky OT COOCTBEHHOTO Beca paBHOMOJIOUHOT0 yroika 50x50%5, niauHoi
I =5,0m.

Pewenue.
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1. B cooTBeTCcTBHM C COPTaMEHTOM yToikoB macca Im mmuabel G = 3,77kr/mM. HopMmaTtuBHas Harpyska
or yronka Nn =G 1=3,77 - 10 - 5,0 = 188,5H = 0,1885kH.

2. Pacuérnast Harpyska ot coocrBentoro Beca yroika N = Nnys= 0,1885 - 1,05 = 0,198k H.

Ipumep 5. Onpenennuts BpEMEHHYIO HArpy3Ky Ha EPEKPBITUE KBAPTUP >KUJIBIX 3JaHUM.

Pewenue.

1. BoemmuceiBaem w3 1a61.3.3 (CHull) HOpMaTuBHBIC 3HAuUEHUST BPEMEHHBIX Harpy3ok. [lomHoe
HOPMAaTUBHOE 3HAUYE€HHE COOTBETCTBYET KPATKOBPEMEHHOM Harpy3Ke Ha NepeKphITHE KBAPTUPHI
Pn = 1,5kI1a; monmxennoe 3nauenue P"| = 0,3x[1a — jymmrenpHas 4acTh BpEeMEHHOW HOPMATHUBHOW HATPY3KH.

2. PacuérHoe 3HaueHNEe BPEMEHHBIX Harpy30K, COOTBETCTBEHHO MOJHOE 3HAUCHUE U MIOHUKEHHOE:
P =pnys = 1,5 - 1,3 = 1,95kI1a;
pi= p'v.=03 - 1,3 = 0,39xI1a.

Ipumep 6. Onpenenuts Harpy3Ky Ha 1M? OT Beca IepeBSHHBIX JIar, pacoIOKEHHbIX ¢ marom a = 0,4
M. Ceuenue nar bh = 50x50 mM; nromuocms Opesecunwvt p = S00xH/M>

Pewenue.

1. OnpenenseM yaenbHbIi Bec gpeBeckHbl ¥ = pg = 500-10 = 5000H/m3 = 5,0xH/m3.

2. HaxonuM HOpMATHBHYIO Harpy3Kky Ha 1m? ot Beca iar (" = bhy/a = 0,05 - 0,05 - 5,0/0,4 =
=0,031xkIIa.

3. OnpenensieM pacuéTHyIo Harpysky Ha 1m2 q = q"ys = 0,031 - 1,1 = 0,034xI]a.

Ipumep 7. [Ipoussectr cOOp HArpy30K Ha HU3 KUPITHUYHON KOJIOHHBI ceueHreM Dexbe = =380x380mm
B ocsix b-2. 3nanue aByxataxkHoe (cM. puc. 1 u 2); nepBblii 1 BTOPOH 3TaKU UACHTUYHBI [0 COCTaBaM
MOMEIEHUH: B ocsiX 1-3 ToproBble 3ajbl, B OCSIX 3-4 aJMUHUCTPATUBHBIE U OBITOBBIC MOMEIICHHUS; O
IIEPBOTO 3Ta)ka BHIIIOJIHEH 110 TPYHTY; pailoH cTpoutenberBa r. Kazanp (IV cHeroBoil paiion).

MNnaH NepeOro U BTOPOro araxein

6000

X
/ml

4500 ' 9000
v

@I‘ X—— ;
O
e T 1 e A
N
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1. 'paBuii, BroruieHHBIH B 6uTyM, 7= 10 MM; p = 1600 xr/m3

2. Tpexcnoiuselil pybeponansiit xoBep (1 cnoit pybepoitna — 0,03 xI1a)

3. lleMeHTHO-NIecYaHasi CTAXKA, 7 = 30 mMm; p = 1700 xr/m3

4. Kepamanr, #= 300 mM; p = 500 xr/m3

5. INapousonauus (0,03 xI1a)

6. INycrorHas nuura INK (3,2 xI1a)

7,400

t = 35 mm; p= 2400 xr/m3

6,900

3,600

s L mmlj: BeToHHbBIC ILTMTKH,

2. llemMeHTHO-TIECHYAHBIN
pacTBop, = 30 MMm;
p = 1800 kr/m3

3. Inura ITK (3,2 xI1a)

hﬂﬁg

| 0,350 | 0,000 l 0,450
s T - e
Wl s ST, A W x_“'.‘. B ST, TR 5, M SR T .
27 B PR B G :] P S 7 :] . ol
| i !
. 6000 = 6000 i
> g 7 7
Puc. 2
Pewenue. 1.

Cobupaem Harpy3Ku Ha OIWH KBaJpaTHBI MeTp TTOKPHITHS:

Ne Harpyaku NMopacuer HopmartusHas Y PacueTnan
n/n Harpyska Harpyska
1. MocTosHHbIe HArpy3Ku
1 |'paBuia, BTONNEH- 0,01-16 0,16 1.3 0,21
HblA B BUTYM
2 | TpexcnoWHbiiA 0,03-3cnosn 0,09 1,3 0,12
py6epouaHbiit ‘ -
KoBep
3 |UemenTHO-nec4a- 0,03-17 0,51 y e 0,66
Has CTaAXKa
Kepamaur 0,30.5 1,5 1,3 1,95
5 (Mapousonauus - 0,03 1,3 0,04
MycToTHas nnnTa - 3,2 1,1 3,52
nK .
HUroro g. =5,49«kMa g =6,5«klNa
[l. BpeMeHHbIEe HArpy3kKu
1 CHerogag s=su=2,4-1} s,=1,68«lNa - s=2,4kMNa
Harpyska Sn = S,u0,7 =
=2,4-1.0,7
Bcero Grours = 7,17 KMa Groxpuren = 8,9 k[ Na
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2. CobupaeM Harpy3Ku Ha OOWH KBAJPAaTHHBIMA METP ITepeKpPBITHSA!

Ne HaumwmeHoBaHue Harpy3ok |Moacyer|HopmaTueHas| Y PacuyeTHas
n/n Harpys3ka Harpyaka

i. MocToRHHbIE HArpY3K#H

1 | BeToHHBIE NAUTKU 0,035-24 0,84 1,2 1,01
2 |LlemeHTHO-necuanblii pacTeop | 0,031 8 0,54 1,3 0,7
3 |MyctoTHaannuta K - 3,2 1,1 3,52
Hroro g, =4,58«kMNa g =‘;_23 xMNa
4
Ii. BpemMmeHHbIe HAarpyaku
1 |HarpyskaHanepexpbiTne - p-=4,0kMNa 1,2 |p=4,8kNa
(cm. CHWIT 2.01.07-85%,1a6n. 3)
2 |Harpya3xaoTneperopoaok - 0,5 1,1 0,55

(cM. n. 3.6 CHuM 2.01.07-85%)
Bcero] Grepomus =9,08KMa | Quoporpurn = 10,58 kMa

3. OmpexenseM Harpy3Ky OT KUPIUYHON KOJIOHHBI.
1o pa3pesy 3qaHus onpenensieM BbICOTY KOJOHHBI /1 = 6,9 + 0,35 = 7,25 M; ceuyeHne KOJIOHHBL:
bche = 380 x 380 mm. [LnoTtHOCT KMpHHYHOH Kinanku p = 1800 kr/m® (yaensubii Bec v = 18 kH/M).
N"conomsr = becheHy = 0,38 - 0,38 - 7,25 - 18 = 18,84 xH — HOpMaTuBHasa Harpys3kas;
Niononsnr = N'conommsryf = 18,84 - 1,1 = 20,72 kH — pacueTHas Harpys3ka.
4. Harpy3ka oT Beca 0ayok:
[Mpunumaem ceuenne Oanok bh =200 x 400 MM, GanKu BBIMOTHEHBI U3 kene300eToHa p = 2500 kr/m3

(yaenbnblii Bec ¥ = 25 kH/M3). [nuna 6anku | = 4,5 M. Ha KOJIOHHY TepefilaeTCcs Harpys3ka c
IIOJIOBHMHEI 6AJIKM B 0CAX 1 — 2 M C TIOJIOBMHEI 6aJIKU B ocAX 2 — 3 (Bcero Ha
KOJIOHHY IIepefaeTcsd Harpys3ka OT OZHOHM 6aJK{ Ha IOKDEITHU U OLHOHU 6aJIKU
Ha IEePEeKDBITHUH):
N"amu = bhly = 0,20 - 0,40 - 4,50 - 25 = 9,0 KkH — HOpPMaTHUBHAaA Harpyska:
Noamu = N"samerys = 9,0 -1,1 = 9,9 XH — pacueTHas Harpys3ka.
5. Cobupaem Harpy3Ky Ha HU3 KOJIOHHBI (BEpXHHII 00pe3 pyHaaMeHTa):

N, = qnnoxmem{Arp + qnneperLITmArp + NoanoxN"6ama + N cononms = 7,17 -27 +9,08-27+2-9,0+ 18,84
= =475,59 xH:
N = Groxpemusdrp + Gneperpormusdrp + MoasoNoamon + Neoromns = 10,58 27 + 2 - 9,9 + 20,72 = 566,48 kH.

I[Ipy pacueTax XKOHCTPYKIUM He CJeZyeT 3a6kBaTh, UTO paCUeTHEBIE
Harpy3kKu HeO6XOZMMO YMHOXATh Ha XKO®OPUIMEHT HAZEXHOCTHU IO
OTBETCTBEHHOCTH — Y, I OOJNBIINHCTBA KHUJIBIX M OOIIECTBEHHBIX 3aaHui v, = 0,95.

®opma npeacTraBieHus pe3yabTara:
3anonHeHHas Ta0IMIIa, BHIBOJIBL.

Kpurepun onenkn:
3a Kax bl TPaBUIIBHBIN OTBET — 1 Gast.
3a HenpaBWIbHBIN 0TBET — 0 GayIOB.
[IpouenT KauecTBeHHast oOlLleHKa WHIUBUIYaJIbHb
PE3YJIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTHKEHUHN
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(mpaBUIIHLHBIX OTBETOB) | Oas (oTMEeTKa) | BepOaIbHBIN aHaIor
90 + 100 5 OTJINYHO

80 + 89 4 XOpOIIO

70 ~79 3 YJOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIIBHO

IIpakTnueckoe 3ansaTue Ne20.

PacuéT u KOHCTpPYyHMpOBaHHE HEHTPAJbHO-CKATOM Ke1e300eTOHHOH KoJI0HHbI. KoHcTpyupoBanue
Y3JI0B COeUHEHHUS

Hean padorbl: HayuuThcs pacCUUTHIBATH CTANIBHBIE [IEHTPAJIBHO CKAThIE KOJOHHBI.
Brinonuus paboty, Bel Oynere ymern:
- BBIIIOJIHATH PACcyYEThl HArPY30K, JEHCTBYIOIMX Ha KOHCTPYKLIUU;
- CTPOMTD PACUETHYIO CXEMY KOHCTPYKLUH 110 KOHCTPYKTUBHOH cxeMe;
- BBIIIOJIHATH CTATUYECKUHN pacyeT;
- IPOBEPATH HECYILYIO CIOCOOHOCTh KOHCTPYKLIUH;
- OIOMpATh CEYCHHUE IEMEHTA OT MPHIIOKEHHBIX HArpy30K;
MarepuanbHoe oOecneyenue: MynbTUMEIUNHBIE CPEACTBA XPAHEHHU, INE€peladyd U IPEICTaBICHHUS
uHpopManny, yaeOHO-MeTOANYeCKas JOKYMEHTAIus, TUIakTHIeckue cpeactsa; [1K.
3amanmne:
1. I[TocTpouth pacueTHyo cXeMy KOHCTPYKTUBHOI'O 3JIEMEHTA.
2. Paccunrats 35eMeHT 1o | rpynie npeaeabHbIX COCTOSHUM.
ITopsinok BbINOJIHEHHS PadOTHI:
1.Bbigaua TeXHHYECKOT0 3aJaHusI: CTalIbHast KoJIoHHA (BapuaHThl 3a1aHuil BBIJAIOTCS IPETIOAABATENIEM ).
2.AKTyaIu3alusi ONMOPHBIX 3HAHUN — (QPOHTATBHBIN ONPOC CTYJCHTOB 10 TAHHOW TeMe.
Xoxa padoTbI:
1. Ompenenenne HMCXOAHBIX MaHHBIX JUIsI pacyueTa CTaJlbHOro »JjeMeHTa (ucrnonb3zoBanne CHulla
«CTanabHble KOHCTPYKIMN»).
2. C6op Harpy3ok Ha 1 M? u 1 .M. CocTaBnenune TabuIl IS ToAcYeTa Harpy3ok. (BapuanTsl cocTaa
MOKPBITHS WM TEPEKPHITHUS BBIIAIOTCS MPETOAABATEIEM).
3. ITocTpoeHne KOHCTPYKTUBHOM CXeMbl KOHCTPYKLIMU JJIsl OTIPEAENICHUS] paCUETHOMN JJTUHBI (BBICOTHI).
4. IlocTpoeHne pacueTHOM CXEMBbI KOHCTPYKLIHU.
5. Pacuer no I rpynme npeaenbHbIX COCTOSHUMN - IO HOPMAJIbHBIM CEYEHUSIM: NOAO0pP pa3MEpOB CEUEHHUS
asieMeHTa (MpH He0OXOAMMOCTH - MPUMEHEHHE aNropuTMOB pacueTa) (cM. Ilpunoxenus).
6. IlpoBepka Hecymieil CIOCOOHOCTH CTaJBbHOTO 3JIEMEHTA: BBIMOJHEHHE OCHOBHOTO HEPAaBEHCTBA —
YCIIOBUS IPOYHOCTH LIEHTPAIIBHO-CKATOrO CTAJIBHOIO DJIEMEHTA.
7. AHanu3 NOJIy4YeHHBIX PE3YJIbTaTOB U 0(OPMIICHHE BBHIBOJIA.
Teopernyeckoe 000cHOBaHHE:
OcHoBHas pacu€tHas (opmyna JUIsl HEHTPAIbHO CXKATHIX KOJOHH MPSIMOYTOJIBHOIO (KBaIpaTHOIO)
ceuenns umeet BUI: N S ¢ [Rye (As+As) + Ry yp2 bh],
rie Rsc — pacu€THoe conpoTUBIeHHE CKaTOl apMaTypsbl (Tad. 2.8);
Rb— pacuérHoe conpoTHBiIeHHE OeTOHA cxkaTHIo (Tad. 2.6);
Yb2 — K03 (UIUEHT ycnoBUil paboThl O6eToHa (Mg TsHKENOro OeToHa W MpHU y4€Te MOCTOSHHBIX,
JUTUTEITLHBIX U KPATKOBPEMEHHBIX HArpy3okK yn2 = 0,9);
b 1 h — pa3mepsl monepedyHoro ce4eHus: KOJIOHHBL, CM;
As 1 As' — TITOIIAM CEYEHHs apMaTyphl, COOTBETCTBEHHO MO OJJHOM CTOPOHE CEYEHHMS U 10 JPYTOI;
¢ — KO3 PHUIMEHT NPOJOTBHOI0 U3rnda KOJIOHHBI:

O=0b+2(Psh— P)as S Psp,
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IJIe Qb U Qs OTIPEICISIOTCS MO TabJ. 5.6 B 3aBUCMOCTH OT OTHOIICHHUS PACUETHOM JJIMHBI KOJOHHBI lo K
MEHBIICH CTOPOHE CCYCHHUSI KOJIOHHBI N M OT OTHOILICHHUS HArPy30K — COOTBETCTBEHHO JUIUTEILHOM YacTh
Harpysku ko Bcei narpyske Ni /N.
IIpu pacy€re KOJIOHH IPAKJAHCKUX 3JaHUN PaCYETHYIO IIMHY MOXKHO IIPUHUMATh PaBHOM BBICOTE dTa)Ka

lo = Hy (B 06miem cityuae lo = p 1):
as = Rsc/ Rb Vb2 ‘o,
rze L — K03 HUIUMEHT apMUPOBAHHUS:
n= As+ Ag ’/ bh
Ha ocnoBanuu 6a30B0ii popMyIIbl perraroTes 2 TUIIA 334a4: O100p CeYeHUs apMaTypsl (T 1) 1 mpoBepka
HEeCYIIeH ClTOCOOHOCTH KOJIOHHBI (THII 2).

OO0wmmii nopsiiok nogdopa ceyeHusi padboueit apmarypsl (tum 1)

1. OnpenensitoT Harpy3Ky, €y OHA HE 33/1aHa [0 YCIOBUIO 3a/1a4uM (MoIHOoe 3HaueHue Harpy3ku N u
e€ UIMTeNbHYO YacTh Ni).

2. YCTaHaBJIMBAIOT PACUETHYIO CXEMY.

3. [IpuHUMaIOT pacy€THYIO JUTHHY KOJIOHHBI lo.

4. 3anaTcs caeAyOIUMU 3HAUCHUSIMHU:

a) MPUHUMAIOT pa3MepBI MOMEePEYHOro ceueHus b, h (pekoMeHIyeTcs pa3mepsl ceYeHUs IPUHUMATh HE
Menee 30cm u nanee kpaTHo S5,0cm);

0) MPUHUMAIOT MaTEPUAIIBI 1JIs1 KOJIOHHBI:

° O6BIUHO NPHHUMAIOT TAXEJEIN 6eTOH KJaccoB IOpouHocTH B20-B35 u
HaXOZLsAT paCuéTHOEe CONPOTHUBJIIEHUNE 6EeTOHA CXaTUU Rp;

o MPUHUMAIOT Kjacc apMmatypbl, o0bidyHO A-III, A-II, m HaxomsaT pacu€THOE COMPOTHBICHUE
apMaTyphbl CKaTuio Rsc;

° npuHUMaKT koddduuuent apmuposanus p = 0,01 - 0,02.

5. OnpenensroT KOAPPHUIUEHT 0.

6. OnpenensoT KodPpUIUEHT TPoaoIbHOrO U3rnda ¢: ecnu 3HaueHus lo/ h u Ni/ N He coBmamu c
TaOJIUYHBIMUA, HEOOXOJMMO TPOBECTH HHTEPIIOIUPOBAHHE.

7. Onpenenstor TpedyeMylo III0IIa b apMaTypsl 1o Gopmyiie
(As + As) =N/ () M RbeZ bh

Rs

° €CIIU B pe3yJIbTaTe MOJy4yaroT OTpULaTeIbHOE 3HaU€HHE, 3TO TOBOPHUT O TOM, YTO OETOH oJuH (0e3
apMatrypbl) CIpaBiseTcs C Harpy3koil (B 3TOM cily4ae HHOTJAa BO3MOXKHO YMEHBUIUTH pa3Mephbl
MIOTIEPEYHOT0 CEYEHHSI KOJIOHHBI M 3aHOBO IIPOM3BECTU PACUET MIIM KOJIOHHA apMHUPYETCS] KOHCTPYKTUBHO,
YYUTBIBAs, YTO apMaTypy HEOOXOAMMO CTaBUTh 0053aTEIBbHO, YTOOBI 00ECTIEYNTh MUHUMAIBHBIA IPOIICHT
apMUPOBaHMUS);
° €CJI TOJIy4aloT MOJIOKUTEIbHOE 3HaUeHHe TpeOdyeMol MIIoImaay apMaTyphl, TO MO MOIYYEHHON
IUTOIIAM Ha3HavaeM nuametp apmartypsl (Ilpunoxenue 3);
° JUISL QpMUPOBAHUS IPUHAMAIOT 4 cTepkHs apMaTypsl (mpu 22 < 400 MM) U pacroyiararor ux Io
yrjlaM KOJIOHHBI (BO3MOKHO apMHUPOBATh M OOJIBIIUM KOJIMYECTBOM CTEPIKHEN);
[ OpU DoZ60pe apMaTyphl CJIefyeT YUUTEIBATh, UTO ZHaMEeTp IPOLOJIBbHEIX
CTepXHeM MOHOJIMTHEIX KOJIOHH JOJIXEH OBITh He MeHee 12MM; B KOJIOHHAX C
pa3MepoM MeHbIIeM CTODOHBI ceueHUA =2 250 MM guamerp NPOMOIBHBIX CTEPXKHENH
pEeKOMEHIyeTCsS Ha3HadaTh HEe MeHee 16 MM; IuameTp MPOJOJBHBIX CTEP)KHEH OOBIYHO NMPUHUMAIOT HE
6onee 40MmM.

8. ITpoBepsrOT AEMCTBUTENBHBIN MPOLEHT APMUPOBAHHUS:
n=As+As/ bh -100%
Ecnu neificTBUTENBHBIA MPOLIEHT apMHUPOBAHUS HAXOAMTCA B Ipelenax OT Mmin A0 3%, TO Ha 3TOM
3aKaH4YMBAETCA MOAOOP apMaTyphbl, B MPOTUBHOM Ciy4dae HEOOXOAMMO CKOPPEKTHUPOBATH MPHUHSATYIO
apMaTypy WU CEYEHHE DJIEMEHTA.
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9. Ha3nauaroT quameTp MorepeyHbIX CTepKHel Usw MO YCIIOBUIO CBAPUBAEMOCTH. DTO O3HAYAET, UTO K
MPOIOJIBHOMY CTEPXKHIO apMaTryphl OOJBIIET0 auaMeTpa Os MOKHO NPUBAPHUThH MOMEPEUHBIH CTEPKEHb
MEHBIIETo auameTpa Usw , KOTOPBI J0KEH ObITh He MeHee 1/4 ds:
dsw 2 0,25 ds

10. Hasznauarot mar nonepeqHbIX CTEPKHEH S:

S = 20 ds B cBapHBIX KapKacax, HO He Gosee 500Mm;
S < 15 ds B Ba3anbix Kapkacax, HO He 6onee 500MMm.

11. KoHCTpyupYIOT KapKac KOJOHHBI.

IIpoBepka Hecymiell cIOCOOHOCTH KOJOHHBI (THI 2) CBOJUTCA K IIPOBEPKE YCIOBUS
N = ¢ [Ree (As+ As) + Roynz bhl,

Ipumep 1. Ilo nanueiM npumepa 7 (mpaxTuueckas pabota No2) paccuuTaTh Kejle300€TOHHYIO
KoJoHHy. Harpysky Ha KoJIOHHY coOupaem ¢ yuérom e€ Beca (B mpuUMepe yKa3aH BEC KUPIHYHOU
KoJ10HHBI). [Ipunnmaem ceuenune kononnsl bh = 300 - 300MM, apMUpOBaHNe CHUMMETDHUUHOE,
T.e. IJIOmMafy CeUeHUN apMaTyYDPH PaBHEI A=A . BricoTta kononusl H = 7,25m. Kosdduument
HaIEKHOCTH 10 OTBETCTBEHHOCTH yn =0,95.

Pewenue.

1. JInst pacué€ra KOJIOHHBI COOMpaeM pacuETHYIO Harpy3Ky (e€ nonHoe 3nadeHue N v NI TeTbHYIO YacTh
Harpy3ku Nj):

° Harpyska oT COOCTBEHHOT'O Beca KeJIe300€TOHHON KOJIOHHBI:
N"on0mmn = DAYy 5= 0,3:0,3:7,25-25 = 16,31 kH
Nxoronnn = N"p¢=16,31-1,1 = 17,94 xH;

° Harpyska Ha HU3 KOJIOHHbI
N = qnoprtmuﬂAzp + qnepeprtmuﬂAzp + nﬁaﬂoxNﬁa/zku + NK(I./I(IHHbl = 8.927"'10,5827"‘17,94 = 563-7 XH:
° HaxXOJUM JJIMTENbHYIO YacTb HAarpy3Kd Ha HU3 KOJOHHBI N| , /Uid yero HeoOXoauMo M3 Bcei

Harpy3KH BbIYECTh KPAaTKOBPEMEHHYIO YacTh HAarpy3Ku
B cootBerctBum ¢ Tabn. 3.3 muuTenbHas HOpPMAaTHBHAs Harpy3ka Ha IMEPEKPHITHE TOPTOBBIX 3aJIOB
coctasisieT Pi" = 1,4 xlla, a noaHOe 3HaUE€HHE HOPMATUBHOM HArpy3KH Ha MEPEKPhITHE
p" = 4,0 x[1a u ko3P PuIHEeHT HAAEKHOCTH 110 HArpy3Ke Y, = 1,2, clegoBaTeIbHO
N1=N-0,55A, = DA, + pi"piA, = 563.7 — 0,5 - 2,1:27 — 4:1,2:27 + 1,4-1,2-:27 = 451,11
KH:
° ¢ yuéroM koapPuunenta yn=0,95 Harpyska paBHa:
N =563,7-0,95 = 535,52 xH:
N; = 451,11-0,95 = 428,55 xH
2. 3amaémcs MaTepragaMu KOJIOHHBI: 0eTOH TsokEnbId kiacca B20; yp2 = 0,9; mpononsHas apmatypa
kiacca A-III; monepeunast apmarypa kinacca Bp-1; pacuéTHsle conpoTUBIIEHUS:
Rb: 11,5 MHa, Rsc: 365 MIla.
3. OnpenensieM pacu€THYIO JUIMHY KOJIOHHBI; pac4€THas IJIMHA KOJIOHHBI IPUHUMAETCSI PABHOM BBICOTE
sraxa: lo = 3,6M.
4. HaxouM OTHOIIEHHUS:
lo/ h = 360/30 = 12 < 20;
Ni /N = 428,55/535,52 = 0,8.
5. Ilo Tabun. 5.6 onpenensieM 3HaUeHUE KOOPPHUITUECHTOB @b U Psh,; C YIETOM UHTEPIIOJIALUN
»,=0,868; ¢s,=0,888
6. 3amaBmKch K03 PUIIMEHTOM apMUPOBAHUS M, BBIUUCIISIEM 3HaU€HUE KOOPPUIIUEHTA o, TIPUHUMAEM
p=0,01:
a = Rspt/(Royr2) = 36,5 - 0,01/1,15 - 0,9) = 0,353
7. BeraucnsieM k03 PUIMEHT MPOJ0IBbHOT0 U3ruba
0 = gb + 2(ps —pp)ee = 0,868 + 2(0,888—0,868)0,353 = 0,882 < ds, = 0,888

8. OmpenernsieM TpeOyeMylo TUIOMAAb apMaTypPhl:
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(As+As) = N/g-Rypobh = 535,52/0,882 —1,15-0,9-30-30 < 0

RSC

36,5

9. Tak kak TpedyeMas IO apMATYPhl MOIYYUIACh OTPUIIATEIBLHON, 3TO 3HAYUT, YTO OETOH OJIMH
(6e3 apmatrypbl) CIpaBisieTCs C Harpy3Kod M apMmaTypy cCledyeT HOPUHUMAaTh MO KOHCTPYKTHBHBIM
TpeOOBaHUAM; YUHUTHIBAS, YTO HEOOXOIUMO 00ECIICUNTh MUHUMATBHBIN MMPOLIEHT apMUPOBAHUS KOJIOHHBI
U 4TO TIpPU MEHbIIEH CTOpOHE cedeHuss > 250MM nuameTp NPOAOJIbHBIX CTEPKHEH PEKOMEHIYEeTCs
Ha3HayaTh He MeHee 16MM, mpunuMaem 4016 A-111, As= 8,04 cm?.

10. I[IpoBepsieM POLIEHT apMUPOBAHUS:
1 = (As+As)100/bh = 8,04 - 100/30 - 30 = 0,893%, uTo GoONBIIIE MUHUMAIBLHOTO 3HAYEHHS

0,4% wm MeHbIIIe MAaKCUMAIBHOTO 3HAYCHHUSI timax = 3,0%0;
MPHUHSTAS apMaTypa 00ecreynBacT HEOOXOUMBIH MPOIICHT aPMHUPOBAHUSI.

11. Ha3HauaeM auMaMeTphl U IIAr IIOCTAaHOBKH IONEPEUHbIX crepxkHueii: dsw 2 0,25ds= 0,25 - 16 =
4MM: DIpDHHMMaeM IIONEpeuHYI0 apMaTypy @4 B,-I; mar nonepeunbix crepkHeil S-S

20ds=20-16=320MM, OKPYTI'JISeM U IPUMHUMAEM mar s=300mnm.
12. KoHcTpyupyem cedeHue KOJIOHHBI.

P DL -
| .
3 s
L
1F
d,,, — 24 Bp-1

A, - 2012 A-111 20

1-1

Al - 2212 A-TII

300

(I)opMa NMpeacTaBjJaCHus pe3yjabTara:
3aronHeHHas Ta6n1/1ua, MOCTPOCHHBIC CXEMBbI, BBIIIOJIHCHHLIC pACYCThI, BBIBObI.

Kpurtepun onenkn:
3a Kax bl MTPaBUIBHBIN OTBET — 1 Oasut.
3a HenpaBWIbHBIN 0TBET — 0 GaIoB.

Puc. 1

300

IIponent
pPe3yIabTaTUBHOCTH
(paBHIIBHBIX OTBETOB)

KauecTBeHHast oleHKa WHAWBHIyalbHE
00pa3oBaTeNbHBIX TOCTHKEHUN

Oayu (0OTMETKA)

BepOATILHBIN aHaIoT

90 =+ 100

5

OTJIMYHO

80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIILHO
meHee 70 2 HEYJIOBJIETBOPUTEIHHO
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IpakTnyeckoe 3ansitue Ne21

Pac4yéT m KOHCTPYHpPOBaHHE MHOTONYCTOTHOM KeJ1e300eTOHHOH IUIUTHI NePeKPbITHS

eab: HAyUYNUTHCS ONPEAEIATH HECYLIYIO CIIOCOOHOCTh HEHTPAIBHO PACTAHYTOIO AJIEMEHTA

Brinonuus paboty, Bel Oynete ymern:

- BBINIOJHSATH PacueThl HArpy30K, JEHCTBYIOIIUX HA KOHCTPYKIIHUH;

- CTPOUTH PACUETHYIO CXeMY KOHCTPYKIIMHU MO0 KOHCTPYKTUBHOI cXeMe;

- BBINOJHATH CTATUYECKUN PACUET;

- IPOBEPSATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIUA;

- TOI0MPATh CEYCHHE IEMEHTA OT MPHIIOKEHHBIX HArpy30K;

MarepuanbHoe oGecnedyeHue: MyIbTUMEIUUHBIE CPENCTBAa XPAaHEHMs, NEpeladyd U MPEICTaBICHUS
nH(popManuu, yaeOHO-MEeTOANYeCKast TOKyMEHTaIus, TuaaKkTudeckue cpeacraa; [1K.

3aganue:

1. ITocTpouTh pacUyeTHYIO CXEMY PACTSIHYTOI'O JIEMEHTA.

2. BeimoanuTsk pacuer no I rpynmne npeneabHbIX COCTOSHUAMN.

Iopsiaok BbINOIHEHUs PA0OTHI:

1. Bpizaua TeXHHYECKOTro 3aJaHMsi: CTAJbHOM »JIIEMEHT, JEPEBSHHBIA HJIEMEHT CTPOUTEIbHBIX
KOHCTpyKUUH. (BapruaHTel 3a1aHUi BBIIAIOTCS IPENIOAABATEIIEM).

2. AKTyaJam3anusi ONOPHBIX 3HAHMUI — (POHTAIBHBIN ONPOC CTYJEHTOB 10 JTaHHOH TeMe.

IlpumepHnuwiii nepeuensv 60npocos:

Kakue KOHCTpYKIIMH Ha3bIBAIOTCS CTAIbHBIMU?

Kakue KOHCTpyKIIMU HA3BIBAOTCS ACPEBIHHBIMU?

OcobenHocTH UX PabOTHI.

Kaxkue Harpy3ku JeiCTBYIOT Ha CTPOUTEIBHBIE KOHCTPYKIIHH?

UTto Ha3bIBAIOTCS KOHCTPYKTHUBHOW U PACYETHON CXEMaMU CTPOUTEIbHON KOHCTPYKITHH?

Uro sBISETCS OCHOBHBIM OMPENCISIOMUM (PU3UIeCKHUM (AKTOPOM IPH PACUYETe PACTIHYTOU
CTPOUTEIBbHON KOHCTPYKIIMHU?

7. I1o xakuM Tpynmnam npeaeibHbIX COCTOSTHUN PaCCUUTHIBAIOTCS CTPOUTEIbHBIE KOHCTPYKIIHH?

8. B uem 3akiro4aeTcsi CMbICH pacdyeTa CTPOUTENbHBIX KOHCTPYKIIMA?

9. Uto 03HayaeT omnpesesieHre HeCylIel CIOCOOHOCTH PACTSIHYTOTO dJIEMEHTA?

3. 3amuTa BHINOJHEHHOI0 NPAKTHYECKOI0 3a/1aHHUS.

3aueT ¢ OLEeHKOI

Xon pa6orsl: 1. Onpenenenne NCXOAHBIX JaHHBIX JUJIS pacdeTa pacTSIHyTOrO 3JIEMEHTA.

2. Pacuer o I rpyrire npeaenbHBIX COCTOSHUM - IO HOPMaJIbHBIM CEUEHUSIM:

(mpu HEOOXOAMMOCTH - IPUMEHEHHE ANTOPUTMOB pacuera) (cM. [Ipunoxxenus).

3. [lonOop axTHueckoi miIomaan CEeYeHHsI C UCIOIb30BaHUEM COPTAMEHTa ropsiueKaTaHoOl apMaTypHOU
ctanu (cm. [Ipunoxenus).

4. IIpoBepka Hecy1Iel CIOCOOHOCTH KOHCTPYKTUBHOI'O 3JIEMEHTA: BHINOJIHEHHE OCHOBHOTO HEPABEHCTBA —
YCIIOBHSI POYHOCTHU 3JIEMEHTA.

5. AHanu3 MOJYyYEHHBIX PE3YIbTATOB U 0O(hOpMIICHHE BHIBOIA.

dopma npeacTaBiIeHusi pe3yJabTaTa: 3al0JIHEHHas TabauIa, TOCTPOCHHbBIE CXEMBbI, BBITTOJIHEHHBIE
pacyeTsl, BEIBOJIBI

ok wdE

Kpurepun ouenku:
3a Kax[Iblid TPaBUIIbHBIN OTBET — 1 Oa.
3a HempaBWIbHBIN 0TBET — 0 0aIoB.

IIpoueHnt KauecTBeHHass OlLEHKAa WHIUBHAYAJIbHb
pe3yIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTH)KEHUH
(ITpaBHJIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOaibHbIil aHAJIOT

90 + 100 S OTIIMYHO
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80 +~ 89 4 XOpOoLIO
70 + 79 YIOBJIETBOPUTEIHLHO
menee 70 2 HEYJOBJICTBOPUTEIHHO

w

I[IpakTnyeckoe 3ansiTue Ne22

Pacuer u KOHCTpyHpoBaHue peOPHCTON Ke1e300e TOHHOM MJIUTHI TABPOBOI0 CeYeHUs
Ilesib: HAYYUTHCS BBIOJHATH PACYET M KOHCTPYHPOBAHHE PEOPUCTON 5Ke1e300€TOHHOM TIUTHI TABPOBOTO
CCUCHUS.
Boinosnus padory, Bel Oynere ymern:
- BBIIIOJIHATD PACYETHI HATPY30K, AEHCTBYIOIMX Ha KOHCTPYKLIUU;
- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIIUHU 110 KOHCTPYKTUBHOM CXEME;
- BBIIIOJIHATH CTATHYECKUM PaCyeT;
-[IPOBEPSITH HECYIIYIO CIIOCOOHOCTH KOHCTPYKIIHIA;
- HOI0MpaTh CEUYEHHUE FTEMEHTA OT IPUIIOKEHHBIX HArpy30K.
MartepuanbHoe oGecnevyeHue: MyIbTUMEIUUHBIE CPEACTBA XPAHEHMs, NEpPeladyd U INPEICTaBICHUS
uHpopMaluu, yueOHO-MeToinYecKas JOKyMEeHTalus, Ju1akTuyeckue cpeactsa; [1K.
3amanmue:
1. ITocTpouTh pacUyEeTHYIO CXEMY PACTSIHYTOI'O JIEMEHTA.
2. BemonnuTts pacuer 1o I rpymnme npeaesnbHbIX COCTOSHUM.

Xoa padoThbI:

Paccuntath W CKOHCTPYHpOBATH JKEIE300€TOHHYIO PEOPHCTYIO IUIUTY IOKPBITUS IO CJCIYIOIIHM
HCXOJHBIM JaHHBIM:

- IUTMTA U3rOTOBJICHA U3 OeToHa kiacca B20. PacuérHoe conpoTuBiieHne 6eToHa

Rp = 11,5MIIa = 1,15kH/cm?; Rpt = 0,9MI1a = 0,09xH/cm?;

- mpooapHas pabouast apmarypa kiaacca A400. Pacu€THoe cOnpOTHBIIEHUE apMaTyphl

Rs = 355MIla = 35,5kH/cM?;

- MOHTaXKHasi apMartypa u3 npoBosioku kinacca B500. PacuérHoe conpoTuBnenue npoBojoku Rs =415MlIla
= kH/cM?; Rsw = 300xH/cM?;

- monepeyHas apmaTypa u3 kiacca A240.

PacuétHoe compoTuBIIeHHE apMaTypbl

Rs =215MIla = 21,5xH/cM?; Rsw = 170MI1a = 17,0xH/cMm?;

- n knacca A400 ¢ pacu€THBIM conpoTuBieHreM Rs= 355 = 35,5kH/cm?;

- MOHTa)KHbIE METIN U3 apMaTypsl kiacca A240 ¢ pac4€THBIM CONTPOTHUBIEHUEM

Rs = 215MlIla = 21,5kH/cMm?.

B nensx yaudukammuu pa3Mepsl TUTHTHI TOKPHITHS IPUHUMAEM 10 TUTIOBOH CEpUH, pa3Mephl ILTUTHI:
mupuHa b = 1490mm, anmuna = 4180MM, BeicoTa h = 300MM, 1uTHHA OMOPHBIX MIOMAAOK Lon = 130MM.
CoOop Harpy3ok
Harpy3ku Ha IJINTY CKJIaBIBAIOTCS U3 TOCTOSTHHBIX U BpeMeHHBIX. [1oAcuéT Harpy30k BeA€M B TaOIHMUHOM
dhopme no TpedboBanmsm CHull2.01.07 — 85 «Harpy3ku u Bo31eHCTBUS.
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1 Cpasrgt, progradeesl & by b= 10 p = 160080113,

& TpéxcnoiEr ot pyhepo o EoEép (1 enof pyheporaa-0,03xTa;
(5 1T erdeHTHO-He CAHAR 0TEEEA, 1= 30w, o = 1700k a3

¥ PefbprrcTan momrra ookperre (TTP42-1

Pucynok 11 — MHorocnoliHas KOHCTpYKLUS )i pacyeTa Harpy3Ku Ha peOpUCTYIO IIJIUTY NEPEKPHITUS
Ta6mmma 5 - Coop Harpy30K Ha OJJMH KBaJAPATHBIN METP MOKPBITHS

B HarpysKu TMoncuér Hopwm. Koa.('b(bnu. Pacuérnas
Harpy3ska HATEK, Y f Harpys3ka
1 TTocTostHHBIC HArPY3KH
1 I'paBuii, BTOIJIECHHBIN 0,01 * 16 0,16 1.3 0,21
B OUTYyM
2 TPEXCIOMHEIT ) (3 % 3¢ 508 0,09 13 0,12
pyOepouaHbIii KOBED
3 LlemeHTHO — mecyaHas 0,03 * 17 0,51 13 0,66
CTSDKKA
4 PeGpucras mura [1P - 1,065 1,1 1,17
Hroro: On=1,83 g=2,16
2 BpeMeHHbIe HArpy3KH
S=S«xu=24*1=248S,= _ i
CHeroBast Harpy3Ka 0,7*S=07*24 = 1,68 Sh=1,68 2,4
Bcero: o = - q = 4,56kl1Ia
' 3,51klla ’

Harpy3ka Ha 1M JA7MHBI IITTUTHI IEPEKPBITUSL COOMpaeTcs ¢ €€ HOMUHAIbHOW IIIMPUHBIL:
q=4,56 * 1,5 = 6,84xH/m. [Inuty ycnoBHO pazzenseM Ha 2 3JeMeHTa: NOJKYy U pEOpa, U pacuéT BenéM
OT/EINBHO.
Pacuér mosiku
Jlnist pacuéra BeIpe3aeM MOJIOCY HIMPUHON 1M M paccUMThIBaeM, Kak OaJKy Ha JIByX OIOpax.
1 PacuérHas cxema noiku
PacuérHast cxema MOJIKM UMEET BHJ, IPEICTaBICHHBIN Ha pUCyHKe 12.
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Sraopa o\ Mmax

Pucynox 12 — Pacuetnast cxema mojiku peOpuCcTOi IITUTHI IIOKPBITHS

Pacuérayto mymmHy {p MONKU BEIYUCISIEM IO OopMyJie
Cp=10-2 (Lonl2), (30)
rjae { - IuHA TMOJIKY paBHA IIMPUHE TUIATHI,

Lon — ITMHA OMOPHBIX TIOMAA0K (cM. 11.1.3)

£, = 1490 -2 * (130/2) = 1360M™m = 1,36M

2 Cratuueckuil pacuéT MojiKu
W3rubaromuit MOMEHT omnpeensieM 1o popmyie
Mmax = q * Ep2/8 (31)
Mmax = 6,48 * 1,36%/8 = 1,5kHm
PacuérHoe ceueHue NoJaKkyu UMEET NPSAMOYIOJIbHOE ceueHUe (pucyHok 13)

=30

h

a ‘ ho

Pucynok 13 - PacueTHoe ceueHune moiku

Mupuna b = 1240mwm;
[TpuHUMaeM pacCTOSTHUE OT HIKHETO PAacTSHYTOTO BOJIOKHA OETOHA JI0 IIEHTPa TSHKECTH apMaTyphl a
= 15mm.
HaxonuMm pabouyio BeICOTY ceueHus 1o hopmyie
ho=h-a (32)
rze h — BbICOTa MOJIKK CeUeHUs
ho=30—-15=15mMm = 1,5¢cm

3 Pac4€r o HOpMaJIbHBIM CEYEHUSIM

1 Onpenensem pacu€THblil kKoahduLmeHT Ao o Gpopmyie

Ao =Mmax/ (Ro*b * he?) (33)

Ao =150/(1,15 * 124 * 1,5%) = 0,468

2 YcraHaBIMBaeM rpaHu4HOe 3HaYeHHe ko3 duuuenra Ar no tad.I1.3.8
(ITpunosxenwust 3) Ar = 0,39. 'parnunoe 3HaueHwe MeHbIe AR = 0,39 < Ap = 0,468
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YBenuuuBaem BeICOTY mojku h = 4cwm, Torma ho=4 — 1,5 =2,5¢cm

Ao =150/(1,15* 124 * 2,5?) = 0,168

Ar=0,390> Ao = 0,168 YcinoBue cobirogaercs.

[To ta6u. I1.3.9. (Ilpunoxenus 3) onpexnensiem ko3 durment n = 0,908

3 Omnpenensiem TpeOyeMyO IO (b MOHTKHOW apMaTyphI 1o Gpopmyie

ASTpe6. = Mmax /(T] * hO * Rs ) (34)

As™0 = 150/(0,908 * 2,5 * 41,5) = 1,59cm?

[To TpeOyemoil TIOmAA TPUHUMAEM MOHTAXHYIO apMarypy. 3agaéMcsi KOJIMYECTBOM CTepxkHer 8 O 6
B500 C As=2,28cM?.

PacuéT nonepeuyHbIX pédep

B mensx ynporeHust pacuéra HEKOTOPHIM 3alleMJICHHEM MONIEpedHbIX pEOep Ha oropax rnpeHedperaeM u
paccMaTpuBaeM mornepeynsie pédpa, kak cBo00AHO onépThie O6aaKku mponérom L, = 1,24M ¢ paBHOMEPHO
pacnpeieéHHON Harpy3KOoHu.

1 Pacuérnas cxema nonepeyHoro pedpa

b's = 1200 2
1

h=140

¢ /|

40

20

Pucynok 14 — PacueTHoe ceueHue momnepeyHoro pedpa
Pacuérnoe ceuenue pedpa NpUHUMAEM TaBPOBOTO CEUEHUSI C MIUPUHOM TMOJIKU, PABHOW PACCTOSHUIO
MeXIy ocaMu pédep, To ecth by = 120cMm, pucyHok 14.

hy = 30mMm = 3cmM;
h =140mMm = 14cm;
b = 40mM = 4cwm;
b, = 1200mm = 120cm
[IpuHUMaem a = 3 cM, Toraa padbouas BICOTa cedeHust ho = h—a
ho=14-3=1lcm
2 Cratuueckuil pacu€T nmonepeyHoro pedpa

Harpy3ka Ha 1 moronHsiii MeTp peOpa, COrJacHO MPHUHITHIM Ha yepTexe 5 pasmepam, OyAeT paBHa
pacu€THOI Harpys3ke OT IMOJIKM U OT COOCTBEHHOro Beca pebpa. Brrumcisiem pacu€rHyro Harpysky OT
coOCcTBEeHHOTO Beca pedpa
gs = (0,04 +0,09) /2 % (0,14 - 0,03) x 2500 x 1,1 = 20 xr/m = 200H/m = 0,2xH/m
Pacuérnas Harpyska oT TIOJIKU qn = 4,56 X 1,2 = 5,472 kH/m
[Tonnast pacu€THas Harpyska OyJeT paBHa: q = (s + (n
q=0,2+5,472=5.672 xH/m = 5,7xH/™m
Haub6onpmmii n3rudaronmii MOMEHT BBIYHCIsIEM 110 opMmyie 35
Mmax = (5,7 % 1,242)/8 = 1,1xHm
a HauOOoJIBIIYIO MOTIEPEYHYI0 CHITY 110 (hopmyiie
Qmax = (q x £p) /2 (35)
Qmax =(5,7 x1,24)/2=3,5kH
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3 Pacy€r no HOpMaJIbHBIM CEYEHUSIM
3.1 [Tonaraem, yTo UMeeM MEPBBIN CiIy4daid pacué€Ta TAaBPOBBIX CEUCHUH, KOTa CKaTas 30Ha
X< hf'.
3.2 HaxoauMm koadduruent Ao o popmyite (33)
Ao=110/ (1,15 x 120 x 112) = 0,0066
3.3 CpaBHHBaeM €ro ¢ TpaHUYHBIM 3HaYeHUEM KodddummerTa Ar ais apmarypsl BS00 (Ttabmuma I1.3.8.
[Mpunoxenus 3). Ar = 0,376 > Ao = 0,0066. Ycnosue cobmoaercs. [Ipogomkaem pacuér.
3.4 Tlo tabmune I1.3.9 (Ilpunoxxenus 3) onpenensieM 3HaueHue koddduimenta n = 0,995.
3.5 HaxonuMm TpeOGyemyto miomanb apmMarypsl no hopmyse (34).
As™0 =110 /(0,995 x 11 x 43,5) = 0,23 1cm?
3.6 Tlo Tpebyemoii momaay MpUHUMaeM apMarypy. 3agaéMcsl KOJIHMYECTBOM CTEPKHEH M CTaBUM HUX B
nonepeuHsIx péodpax 2 @ 4B500 ¢ As = 0,25¢cm>.
4 Pacuér 1o HaKJIOHHBIM CEYEHUSM
4.1 IIpoBepsieM MPOYHOCTD 110 HAKIOHHOM MOJIOCE MEXAY TpeUuHamMu 1o ¢popmyiie
Qmax £ 0,3 X ®p1 x Rp x b x ho (36)
e Qb1 — KodpdunueHt = 1;

3,5=<0,3xX1xXx1,15%x4 x11=13,2kH

Qmax = 3,5 kH = 13,2 xH. YcIoBUE BEIIOJHAETCH.
4.2 Ha3zHayeHue MomnepevyHbIX cTep:kHel. J(naMeTp nmonepeyHsIx cTep:KkHel BhIUUCsAeTCs o popMmyie
dsw = 0,25 X ds (37)
rae ds — nuamerp padodeit apmarypsl (11 3.6)
dsw = 0,25 x 4 = 1mm. IIpunumaem dsw = 3cm ¢ As = 0,07 1cm?.
4.3 Haznayaem miar mornepedHbIX crepikHed. Ha ydacTkax, pacnofiosKeHHBIX BOJHM3U OMOp, MPUHUMAEM
mar o opmye
Sw= 10,5 % ho , HO HE 6osee 300MM (38)
Sw=0,5x11=5,5cm
[Tpunumaem 100mmMm. [IpoBepsiem oTHOIIEHUE
Sw /No < ( Rot x b x ho)/Q (39
10/11 < (0,09 x4 x 11) /3,5
0,9 <1,1. YcinoBue BBIIOJIHIETCS.
4.4 Pac4€r NpOYHOCTH HAKJIIOHHBIX CEUECHUM.
1 Onpenensiem ycuinue qsw = (Rsw X Asw)/Sw (40)
Qsw = (17 x0,071) /5,5 =0,22xH/c™m
2 Ilony4yeHHOE yCUIME CPaBHUBAEM C YCIOBUEM
gsw = 0,25 X Ryt x b (41)
gw = 0,25 X 0,09 X 4 = 0,09; 0,12 =2 0,09; ycJsoBHe BBIIOJIHAETCSH, IOBTOMY
IIOIIEPEeUYHYI0 apMaTypy YUUTEIBAEM B paCuére.
3 Ha3znauaem MecTa mpOBEepKM HAaKIOHHBIX ceueHUi. [lpu paBHOMEpHO pacrhpene’aéHHONW Harpy3Kd
npuHUMaeM ¢ = ho = 11cm.
4 OmnpenensieM MOMEPEUHYIO CHITY, BOCIPHHUMAEMYIO0 OETOHOM B HOPMaJTbHOM CEYeHHH, TT0 popmyTie

Qb1 = 0,5 X Rpt < b x ho (42)
Qb1 =0,5x%x0,09 x4 x11=1,98kH
Qb1 % (2,5/(a/ho)) £ 2,5 X Ryt x b x ho (43)

1,98 X (2,5/(11/11)) < 2,5 X 0,09 X 4 X 11; 4,95kH < 9,9kxH.

VY ci10BUE BHITOTHAETCS.

50mnpeenseM MONEPEYHYIO CHILY BOCIPHMHUMAEMYIO MOTIEPEYHON apMaTypoii 1o GpopmyJie
Qsw1 = Qsw X ho (44)

Qsw1=0,12 x11=1,32xkH

6 IIpoBepsieM BBINOJIHEHUE YCIOBHS
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Ql < le + st (45)

rae Q1 = Qmax = 3,5xH

3.5kH < 4,95kH + 1,32kH 3,5kH =< 6,27KkH YcJoBue BEHIIOJIHSIETCS, IIPOUHOCTH
IIPDOBEPEHHOI'O CeUueHHusa ob6ecrneueHa.

7 IlpoBepsieM HaKJIOHHOE CEYEHHE Ha paccTosHUU ¢ = 2ho =2 x 11 = 22cMm. Koauument, Ha KoTopbIit
CICAYCT YMHOXKAThb BEJIMYUHY Q]_, paBE€H €AWHUIEBI.

Qo1 =0,5%x0,09 x4 x11=1,98xH,

Qsw1=0,12x11=1,32kH,

Q:1=1,98 + 1,32 = 3,3xH,

rae Harpy3ka q1 = —0,5qq (46)
g1 =6,84—-0,5 x 3,51 =5,08kH/m = 0,0508xH/cm
Q1=Qmax— Q1% ¢ (47)

Q1 =3,5-0,0508 X 22 = 2,4kH: 2,4xH < 3,3kH.

VYcnoBue BBINOIHAETCS — IPOYHOCTh OOECTIEUEHa.

8KoHcTpyupyeM Kapkac norepeuHoro pedpa:

- HaBCEM y4YaCTKe IMONEPEYHOro pedpa BhIMONHAETCS yciaoBue Q1 S Qp ycTaHABIMBaEM IONEPEYHYIO
apMatypy € IaroM S5Smm.

Pacuét npomxoabHBIX pédep

[TnuTy paccmaTpuBaemM Kak OJHOMPOJETHYIO OaJIKy TaBpPOBOI'O CEUCHUSI C PABHOMEPHO paclpeeEHHOM
Harpy3Koi.

1 PacuérHas cxema npo10JIbHOTO pedpa

PacuérHoe ceueHune npopobHOro pedpa MoKa3aHo Ha pUCyHKe 15

]

bf = 1450
=T
I
=| o
S
=| &
[
As -
=2 ]
=
b =130

Pucynox 15 — PacueTHoe ceuenue npoJoabHOro pedpa

h = 300mm; hy = 40mm; by = 1490 — 40 = 1450mMm; b = 65 x 2 = 130mMm;

MPUHUMAEM PACCTOSIHUE OT HUKHETO PACTSIHYTOr0 BOJIOKHA O€TOHA J0 IIEHTPA TSHKECTH apMaTyphl a = 3¢cM,
Toraa pabouast BeicoTa cedenus hp=h—a=30-3 =27cm.

2 CraTtuyeckui pacd€T Mpoa0IsHOTO pedpa
Pacuérnas cxema npoionbpHOTO pedpa Ha pucyHke 16.
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Pucynok 16 — PacueTnas cxema npojioJibHOTO pedpa
{p =4180 -2 (130/2) = 4050mMm = 4,05Mm;
q=6,84xH/™m ;
Mmax = (6,84 x 4,05%)/8 = 14,xHm = 1400xHcMm;
Qmax = (6,84 x 4,05)/2 = 13,85kH.
3 Pacy€T no HOpMaJIbHBIM CEYEHUSIM
3.1YcranaBnuBaeM pacyETHBIN ClTydail TABPOBBIX 3JIEMEHTOB O opMyIie
Mmax < Mf = Rb X bf’ X hf‘ X (hO — 0,5 X hf‘) (48)
M;=1,15x145 x4 (27-0,5 x 4) = 16675kHcm =166,75xHMm;
Mmax = 14kHM < M; = 166,75kHm. IlepBblii pacuéTHBIHA Clyyaii.

3.20mnpenensem 3aaueHue kodddumnrenra Agmo dpopmyie (33)

Ao = 1400 /(1,15 x 145 x 27%) = 0,012

3.3 CpaBHuBaeM MONyYCHHOE 3HaUeHUE KOA(D(DUIIMEHTA C €r0 rPaHUYHBIM 3HaYeHHeM AR 10 Tadm. [1.3.8
(ITpunoxenus 3). Ar = 0,390 > Ag = 0,012.

VYcnoBue BBIOIHAETCS, MPOJOIKAEM PACUET.

3.4 o tabmuue I1.3.9 (Ilpunoxenus 3) onpenensem 3HayeHue ko3dduumenra

n = 0,988 u Haxoaum Tpebyemyro apmarypy 1o dpopmyie (34)

A0 = 1400 /(0,988 x 27 x 35,5) = 1,48¢cm?.

ITo Tpebyemoil muiomanu npUHUMaeM apMmarypy. 3aJaéMcsi KOJIMYECTBOM CTEp:KHEHW MpOJI0JIbHON
paOoueil pacTsSHyTOH apMmaTypbl M CTaBUM €€ B IpOJaOJIbHBIX péOpax. IIpmHumaem mo Tabmuue I1.3.7
(Ipunoxenns 3) 1 @14A400 ¢ As = 1,539cm?. TIpomonbHYI0 apMaTypy 00bEIMHIEM B KapPKaC U CTABMM B
MPOAOJIbHBIE PEOpA.

4 PacuéT no HaKJIOHHBIM CEYEHUSIM
4.1BbinonHseM pacy€T MPOUYHOCTH I10 MOJI0CE MEX/Ly HAKIOHHBIMU cedeHUsIMU. [IpoBepsieM BBINOIHEHUS
ycnoBus o popmyie (36)
Q=03x1x1,15 X 13 X 27 =121,1xH;
Qmax = 13,85kH < Q = 121,1kH. YcioBue BEHIIOOJHAETCS, IPOUHOCTDH CXaTON 30HEI
MEeXAy HAaKJIOHHBIMH CEUEeHHuAMH obecrneueHa.
4.2 Ha3nadyeHue MomepeyHbIX CTEpKHEH. [{lnamerp momnepedHsIx CTEpKHEH BBIMOIHSIEM 110 popmyie (37)
dsw = 0,25 x 14 = 3,5cm. Ha3zHauaem muaMeTp monepeyHbIX CTEpIKHEH OMM.
4.3 Ha3HavaeM IIar MmornepevHbIx cTepykHel sw. Ha yuactkax BOnm3u omnop npuHumaeM mar sw = 0,5 =
0,5 x 27 =13,5cm = 135mm. [Ipunumaem mar 130mm. [Iposepsiem oTHoIIEeHUE 110 popmyiie (5.10)
13/27 < (0,09 x 13 x 27)/20; 0,48 < 1,58. YcmoBue BBITIOJIHSIETCS.
4.4 Onpenensiem ycunue o popmyse (40).
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Qsw = (17 x 0,283)/13 = 0,37xH/cm
[TomyuyeHHOe ycunue cCpaBHUBAEM C yciioBHeM (41)
Qsw= 0,37 > 0,25 x 0,09 x 13 = 0,29xH/cM. YciioBue BBIMOTHSAETCS, MOMEPEYHBIC CTEPKHU YIUTHIBACM B
pacuére.

Hasznayaem MecTo MpoBepKH HAKIIOHHOTO CeYeHUs], MpuHuMas a = ho = 27cwm.

OmnpezensieM MOMEPEUHYIO CUITY, BOCIPUHIUMAEMYI0 OETOHOM B HOPMAaJbHOM CEYEHHHU 1O (opMmyIie
(42)
Qo1 =2,5%x0,09 x 13 x 27 =79,0xH;
Qb1 =0,5x0,09 x 13 x 27 =15,8 x 2.5 =39.5kH < 79,0xH. YcioBue BBIIOIHACTCS.

OmnpexensieM MONEPEYHYIO CHITY, BOCTIPUHIMAEMYIO MTOTIEPEYHON apMaTypoit o ¢opmysie 44.
Qsw1 =0,37 x 27 = 10xH.

IIposepsiem ycnosue (45)
Qi< 39.5 + 10 = 49,5xkH. Q1= Qmax= 13,85kH. Q:= 13.85xH < 49,5kH. YcaxoBue
BEIIIOJIHSIETCS, IPOUHOCTH IPDOBEPEHHOI'O CEUEHUS OH6ecIeueHa.

[TpoBepsieM HaKJIOHHOE CEUCHHE Ha pacCTOSTHUU a = 2 X ho =2 X 27 = 54cMm; 3Ha4YeHHe KodpuiueHTa,
Ha KOTOPBIN CJIEyeT yMHOXATh BETMIUHY Q1 paBEH €JIMHHUIIBI
Qb1 =10,5 x 0,09 x 13 x 27 =15,8xH;
Qsw1 = 0,37 x 27 = 10xH;
Q1 =15,8 + 10 = 25,8kH;
Q: = 13,85 -0,0508 x 54 = 11,11xH. 11,11xH < 25,8 xH. YcJI0OBHe BBEINOJIHAETCS —
IPOUHOCTH O6eCIeueHa.
KoncTpyupyem kapkac npooibHOT0 pedpa MINThL: Ha BCEM y4acTKe MPOJ0JILHOTO pedpa ycTaHABIMBAEM
apMaTypy C IIaroM MornepevyHsIx cTepkuen 130Mm.

Pac4ér MOHTaKHBIX IETENb
OmnpenensieM MOHTaXHbIE METJIM U3 YCIOBUS MOABEMA MIETIIN 3a TPU TOUKHU 10 opmyIie (26)
As=1,6 xP/3*Rs
riae As — IJIOIIA b CEYEHUs CTEPXKHS apMaTypbl NOABEMHBIX MIE€TEIb, CM
P — Bec mmte, KH;
1,6 — ko3 pPunHeHT TMHAMUYHOCTH
As=1,6 x 1,1 x 30,65/ 3 * 21,5 =0,872c™m>.
[Tpunumaem no copramenty apmatypsl Tabun. I1.3.7 (Ilpunoxxenue 3) 4 netnu @10A240 ¢ muiomaabo
As = 3, 14CM2_
dopma npeacTaBJIeHUs pe3yJbTara:
3anosHeHHas Ta0JIuIa, TOCTPOCHHBIE CXEMbI, BHIBOJIBI.
Kpurtepun onenkn:
3a Kaxabli MTPaBUIBHBIN OTBET — 1 Oast.
3a HenpaBWIbHBIN 0TBET — 0 GaIoB.

2.

IIpouent KauecTBeHHass OLEHKAa WHIUBHAYAJIbHb
Pe3yJIbTaTUBHOCTH 00pa30BaTeNbHBIX TOCTHXKEHU I
(TpaBMIIBHBIX OTBETOB) | Gayut (0TMeTKa) | BepOasibHBIN aHAIOT
90100 5 OTJIMYHO

80 + 89 4 XOPOIIO

70 +79 3 yJIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO
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IIpakTuyeckoe 3ansitue Ne23.

PacyéT n KOHCTpYMpPOBaHMe HEHTPAJIBHO-C/KATOM CTAJIbHON KOJIOHHBI. KOHCTpyHpOBaHue y3/10B
COCAUHEeHUS.

Ilesb padoThHI: HAYYUTHCS CTPOUTH PACYETHBIE CXEMBI TPOCTEUIIINX KOHCTPYKIMH OaOK U KOJIOHH.
Boinosnus padory, Bel Oyaere ymerb:

- BBIIIOJIHATD PAcUeThl HATPY30K, JEHCTBYIOIMX HA KOHCTPYKIINH;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKLUU 10 KOHCTPYKTUBHOM CXEME;

- BBITIOJTHSATEh CTaTHUECKHI pacucT;

- IPOBEPATH HECYILYIO CIOCOOHOCTh KOHCTPYKLIUH;

- OIOMpaTh CEYEHHUE IEMEHTA OT MPHIIOKEHHBIX HAarpy30K;

- BBIIIOJIHATB PACUCThI COG,Z[I/IHCHI/Iﬁ 3JICMEHTOB KOHCTPYKIHWH.

MarepuanbHoe oOecneyenne: MynbTUMEIUNHBIE CPENCTBA XPAHEHHUs, NE€pPEeladyd U IPEICTaBICHHUS
uHpopManuy, yaeOHO-MeToAnYecKas JOKYMEeHTaIus, TUIakTHaeckue cpeactsa; [1K.

3aganue: 1. [TocTpouTh pacueTHyIO CXEMY JIEMEHTA.

ITopsinok BbINOJIHEHHS PadOTHI:

1.BbI1ava TeXHUYECKOT0 3aJaHusl: )KeJIe300€TOHHBIN 3JIEMEHT, CTAIbHOM JIEMEHT, KAMEHHBIH 3JIEMEHT,
JIEPEBSIHHBIN 3JIEMEHT CTPOUTEIbHBIX KOHCTPYKIMM (BapuaHTsl 3aaHuii BbIIAIOTCS IPENIOABATENIEM).
2.AKTyanu3anusi ONOPHBIX 3HAHUH — (PPOHTANIBHBIN OIPOC CTYIEHTOB IO JaHHOU TEMe.

IlpumepHnuwiii nepeuensv 60npocos:

1) UTto Ha3bIBAIOT KeIe300€TOHOM?

2) B yem ocobeHHOCTh paboTHI JKeIe300€ TOHHBIX KOHCTPYKIIU?

3) B yem ocoOeHHOCTh pabOThl KAMEHHBIX KOHCTPYKIIUH?

4) B yem ocoOeHHOCTh pabOTHI CTaTbHBIX KOHCTPYKIIU?

5) B yem 0coOeHHOCTh pabOTHI IEPEBSIHHBIX KOHCTPYKITUI?

6) Kakwue Harpy3ku JeCTBYIOT Ha CTPOUTEIIbHBIC KOHCTPYKIIUU?

7) Kaxk paboTatot pa3Hbie 2JI€MEHThl KOHCTPYKIIUN MTO/1 HArpy3KOM ?

8) Yro Ha3bIBAIOT KOHCTPYKTHBHOM U PACYETHOW CXEMaMH CTPOUTEIHbHON KOHCTPYKITUH?

9) Uro sBNSETCS OCHOBHBIM OIpPENEeNIOmuM (u3ndeckuM (aKTOpOM TIpU pacyere JaHHOU

CTPOMTENIBHON KOHCTPYKIIMM Ha CokaTtne?

10) C kaKxoii 11eNbI0 BBIMOIHSIETCS CTATUUECKUN pacyeT CTPOUTEIbHOW KOHCTPYKLNN?

11)  Ilo kakuM rpymnnam npeaeinbHbIX COCTOSHHUI PACCUUTBIBAIOTCS CTPOUTEIbHBIC KOHCTPYKIIUH?

12) B uem 3aKit04aeTCsi CMBICI pacyeTa jKeIe300€TOHHBIX CTPOUTEIBHBIX KOHCTPYKITHIT?

13)  Yrto o3HayaeT ONpeeNCHUE HECYIIeH CIOCOOHOCTH CXKATOrO IKelne300€TOHHOrO 3JIEMEHTa,
KaMEHHOT'O 3JIEMEHTA, CTAIBHOIO AJIEMEHTA, IEPEBSIHHOTO 3J1eMeHTa?

Xoa pa0doThI:

1.0npenenenre UCXOAHBIX JaHHBIX JIJIS pacyeTa ’kKejle300€TOHHOr0, KAMEHHOT'0, CTaJIbHOTO, JE€PEBIHHOTO
anementa (ucnonb3oBanue CHulloB «beroHHble U jkene300€TOHHBIE KOHCTPYKLUN», «KameHHBIE
KOHCTPYKUUN», «CTanbHble KOHCTPYKIUNY, «/]epeBsIHHbIE KOHCTPYKIIUNY).

2. IlocTpoeHne KOHCTPYKTUBHON CXEMbl KOHCTPYKLIUU JUIsl ONPEAETICHHUs PACUETHON JJTMHBI (BBICOTHI).

3. ITocTpoeHune pacueTHON CXeMbl KOHCTPYKIUH, TocTpoeHue smtop Q u M.

4. AHanu3 NOJy4YeHHBIX pe3yJIbTaTOB U 0(OpMIIEHHE BBIBOJIA.

Teopernyeckoe 000cHOBaHuUe:

OcHoBHas pacu€THas (opmysa s HEHTPaJIbHO CXKAThIX KOJOHH MPSIMOYTOJbHOrO (KBaJIpaTHOTO)
ceuenns umeet BUI: N S ¢ [Rye (As+As) + Ry yp2 bh],
rie Rsc — pacu€THoe conpoTuBIeHHE CKaTOl apMaTypsbl (Tad. 2.8);

Rb— pacuérHoe conpoTHBiIeHHE OeTOHA cxkaTHIo (Tad. 2.6);

Yb2 — K03 (UIMEHT ycIoBUI paboThl O6eToHa (I TSHKENOro OeToHa M MpH y4y€Te MOCTOSHHBIX,
JUTATEITLHBIX U KPATKOBPEMEHHBIX HAarpy3o0k yn2 = 0,9);

b 1 h — pa3mepsl monepedyHoro ce4eHus: KOJIOHHBL, CM;
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Asu As — IIomia M ce4eHus apMaTypbl, COOTBETCTBEHHO I10 OJIHOW CTOPOHE CEYEHHS U 10 JIPYTOH;

¢ — KO3 PHUIHMEHT NPOJOIBHOI0 U3rnda KOJIOHHBI:
=00+ 2(Psr—Pr)as S Qv
TJIE Gb M Psp OMPEACISAIOTCS MO TalMI. 5.6 B 3aBUCHMOCTH OT OTHOLICHHS PAacYETHOW JUTMHBI KOJOHHBI lo K
MEHBIICH CTOPOHE CCUCHHUS KOJIOHHBI N M OT OTHOILICHHUS HArPY30K — COOTBETCTBEHHO JUIUTEIILHOM YacTh
Harpysku ko Bcei Harpyske Ni /N.

IIpu pacy€re KOJIOHH IPaKJaHCKUX 3JaHUN PaCYETHYIO NIMHY MOKHO IIPUHUMATh PAaBHOM BBICOTE dTa)Ka

lo = Hy (B 00miem cityuae lo = p 1):
as = Rsc/ Rb Vb2 ‘o,
rze L — K03 HUIMEHT apMUPOBAHHUS:
n= As+ Ag ’/ bh
Ha ocnoBanuu 6a30B0oii popMyItbl perraroTes 2 TUIA 331a4: 0100p CeYeHUs apMaTypsl (T 1) 1 mpoBepka
HEeCYyIIeH ClToCOOHOCTH KOJIOHHBI (THIT 2).

OO0mmii nopsiiok nogdopa ceyeHusi padboueit apmarypsl (Tum 1)

1. OnpenenstoT Harpy3Ky, €clid OHa He 3aJaHa 110 YCJIOBHUIO 3a/lauu (IoJIHOe 3HaueHue Harpy3ku N u
e€ UIMTeNbHYO YacTh Ni).

2. YcTaHaBIMBAIOT PACUETHYIO CXEMY.

3. [IpuHUMarOT pacu€THYIO JUTUHY KOJIOHHBI lo.

4. 3aparoTcs CleayoIUMI 3HAYCHUSIMU:

a) MPUHUMAIOT pa3MepBI MOMEPEYHOro ceueHus b, h (pekoMeHIyeTcs pa3mepsl ceYeHUs IPUHUMATh HE
Menee 30cm u nanee kpatHo S5,0cm);

0) NPUHUMAIOT MaTEPHUAIIBI IJIs1 KOJIOHHBI:

° O6BIUHO NPHHUMAIOT TAXEJEIN 6eTOH KJjaccoB IpouHocTu B20-B35 u
HaXOLsAT paCuéTHOEe CONPOTHUBJIIEHNE 6EeTOHA CXaTUU Rp;

o MPUHUMAIOT Kjacc apMatypbl, oO0biyHO A-III, A-II, m HaxomsaT pacu€THOE COMpPOTHBICHUE
apMaTyphbl CKaTuio Rsc;

° npuHUMaKT ko3 duuuent apmuposanus p = 0,01 - 0,02.

5. Onpenensror KOAPPHUIHUEHT 0.

6. OnpenensoT KodPpPUIUEHT TPoaoTbHOTO U3rnba ¢: ecnu 3HaueHus lo/ h u Ni/ N He coBmamu c
TaOJIMYHBIMU, HEOOXOAUMO MTPOBECTH UHTEPIIOIUPOBAHHE.

7. Onpenenstor TpedyeMylo M0 b apMaTypsl 1o Gopmyie
(As + As) =N/ @ = Ry bh

Rs

° €CIIU B pe3yJIbTaTe MOJy4yaroT OTpULATeIbHOE 3HaU€HHE, 3TO TOBOPHUT O TOM, YTO O€TOH oJuH (0e3
apMaTypbl) CHpAaBISieTCS C Harpy3kol (B OTOM Cllydyae HHOTAA BO3MOXKHO YMEHBIIUTH pa3Mepsl
MIOTIEPEYHOT0 CEYSHMsI KOJIOHHBI M 3aHOBO MTPOM3BECTH PACUET MIIM KOJIOHHA apMHUPYETCsl KOHCTPYKTUBHO,
YYUTBIBAs, YTO apMaTypy HEOOXOAMMO CTaBUTh 0053aTEIBHO, YTOOBI 00ECTIEYNTh MUHUMAIBHBIA IPOIICHT
apMUPOBaHMUS);
° €CIT TIOJTYYaroT MOJIOKUTEIFHOE 3HAYeHHe TpeOyeMoll TUIOomaan apMaTypsl, TO MO MOJyYeHHON
IUTOIIAM Ha3HavaeM nuamerp apmarypsl (IIpunoxenue 3);
° JUISL QpMUPOBAHUS IPUHAMAIOT 4 cTepkHs apMaTypsl (mpu 22 < 400 MM) W pacroyiararor ux Io
yrilaM KOJIOHHBI (BO3MOKHO apMHUPOBATh M OOJIBIITUM KOJIMYECTBOM CTEPIKHEN);
° IpU DOZ60pe apMaTyphl CJeAyeT YUUTBEIBATH, UTO ZUaMETP IPOAOJIBHEBIX
CTEepXHEeN MOHOJIMTHEIX KOJIOHH IOJIXEH 6BITh He MeHee 12MM: B KOJIOHHaXx C

pa3MepoM MeHbIIeM CTOPOHE ceueHuA 2 250 MM jauaMerp NpOMONBHBIX CTEPKHEN
pEeKOMEHyeTCs Ha3Ha4aTh HE MeHee 16 MM; IuameTp MPOJOJBHBIX CTeP)KHEH OOBIYHO NMPUHUMAIOT HE
6onee 40mMmM.

8. ITpoBepsrOT AEMCTBUTENBHBIN MPOLEHT APMUPOBAHHUS:
n=As+As/ bh -100%
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Ecnu pelicTBUTENbHBIA MPOLEHT apMHUPOBAaHUS HAXOAWUTCA B Mpefenax OT Mmin A0 3%, TO Ha 3TOM
3aKaHYMBACTCS TMOAOOP apMaTyphl, B MPOTUBHOM CiIy4ae HEOOXOIAMMO CKOPPEKTHUPOBATH MPHUHATYIO
apMaTypy WIH CEeUeHHUe dJIeMEHTa.

9. HaznauaroT quameTp MmornepedHbIX cTepikHer Usw 10 YCIOBUIO CBApUBAEMOCTH. DTO 03HAYAET, UTO K
[POJIOJIBHOMY CTEPIKHIO apMaTypbl O0JIbIero auamerpa ds MOXKHO MPHUBAPUTH IMOMEPEYHBINA CTEPIKEHb
MEHBLIET0 TuameTpa sy , KOTOPBIi JOKeH ObITh He MeHee 1/4 ds:
dsw 2 0,25 ds

10. HaznauaroT miar nonepevyHbiX CTEPIKHEH S:

S S 20 ds B cBapHBIX Kapkacax, HO He Gonee 500Mm;
8 S 185 d; B Ba3anbIxX Kapkacax, HO He Gonee S00MM.

11. KoHCTpyHpYIOT KapKac KOJOHHBI.

IIpoBepka Hecymiei cCOCOOHOCTH KOJOHHBI (THII 2) CBOAUTCS K IIPOBEPKE YCIOBUSA
N < ¢ [Ree (As+ As) + Roynz bh,

Ipumep 1. Ilo manaeiM mpumepa 7 (mpaktuueckass pabora Ne2) paccuuTarh xKene300€TOHHYIO
KoJoHHY. Harpy3ky Ha KkoyloHHY coOupaem ¢ yuérom e€ Beca (B HpuUMepe yKa3aH BEC KUPIUYHON
konouHkl). [Ipunrmaem ceuenre xosionnsl bh = 300 - 300MM, apMupOBaHue CHMMETDHUHOE,
T.e. IJIOmafy CeUeHUN apMaTyYDPHI PaBHEI As=As . Beicota kononnsl H = 7,25m. Kosdduument
HaJE&XKHOCTH 110 OTBETCTBEHHOCTH Yn =0,95.

Pewenue.

1. JInst pacuéra KOIOHHBI cCOOMpaeM pacuéTHy0 Harpy3Ky (e€ monHoe 3HadeHune N v ATUTENbHYIO YacTh
Harpy3ku Nj):

° Harpy3ka oT COOCTBEHHOT'O Beca ke1e300€TOHHON KOJIOHHBI:
N omomm = BNYyoes= 0,3-0,3-7,25-25 = 16,31 kH
Nxoronnse = N'p; =16,31-1,1 = 17,94 xH:

® HarpyskKa Ha HU3 KOJIOHHBI
N = qnoprtmuﬂAzp + qnepexpmmuﬂAzp + nﬁaﬂakNﬁaﬂxu + Nmmonnu = 8-927"'10-5827"'17.94 = 563.7 xH;
L] HaxouM JUIMTCIIbBHYI0 YaCTb HAIpyY3KHW Ha HU3 KOJIOHHBI NI , AJId 4€ro HCO6XOI[I/IMO U3 BCeH

Harpy3KH BBIYECTh KPAaTKOBPEMEHHYIO YaCTh HArPy3KH
B coorBerctBum ¢ Tabn. 3.3 pnuTenbHas HOpPMAaTHBHAs Harpys3ka Ha IEpEeKphITHE TOProOBBIX 3allOB
coctasisieT Pi" = 1,4 x[la, a moaHOE 3HAUEHHE HOPMATUBHOM HATPY3KH Ha TIEPEKPHITHE
p" = 4,0 xIla u ko3pPuIMEHT HAAEKHOCTH 110 HArpy3Ke y. = 1,2, cleoBaTeIbHO
Ni=N-0,55A, = DA, + pi"piA,=563,7 — 0,5 - 2,1-27 — 4:1,2-:27 + 1,4:1,2-:27 = 451,11
KH:
° ¢ yuérom koaddurmenta yn=0,95 Harpyska paBHa:
N =563,7-0,95 = 535,52 xH:
N; = 451,11-0,95 = 428,55 xH

2. 3agaémMcs MaTepHaliaMM KOJIOHHBI: OeToH Tspkénbiid kimacca B20; yp2 = 0,9; npononbsHast apmatypa
kinacca A-III; nonepeunast apmarypa kiacca Bp-I; pacu€THbie conpoTuBieHus:
Ro= 11,5 MIla; Rsc= 365 MI]Ia.

3. OnpenensieM pac4E€THYIO JITMHY KOJIOHHBI; pac4€THAs JITMHA KOJIOHHBI IPUHIMAETCS PaBHOM BBICOTE
sraxa: lo = 3,6Mm.

4. HaxoauM OTHOIIIEHUS:
lo/ h =360/30 = 12 < 20;
Ni /N = 428,55/535,52 = 0,8.

5. Ilo Tabun. 5.6 onpenensieM 3HaUeHUE KOIDDUITUEHTOB @b U Psh,; C YUETOM HHTEPIIONIALIUU
0v=0,868; ¢s,=0,888

6. 3agaBuIch KOAPGUIIMEHTOM apMUPOBAHUS M, BEIYUCISIEM 3HaYeHHE K03 uiineHTa o, mpuHUMaeM
u=0,01:
a = Rspt/(Royr2) = 36,5 - 0,01/1,15 - 0,9) = 0,353

7. BeruncnsieM K03 GUIMEHT NPOI0IBHOI0 U3ruda
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¢ = @b + 2(psb —pn)a = 0,868 + 2(0,888-0,868)0,353 = 0,882 < b, = 0,888

8. OmpenenseM TpeOyeMyIO TUIOIIAAb ApMAaTYPhI:

(As+As) = N/o-Rysobh = 535,52/0,882 — 1,15 - 0,9 - 30 - 30 <0
Rsc 36,5

9. Tak kak TpebyeMas IJIOLIa/lb apMaTypbl MOJTy4YUIach OTPULIATEIBLHON, ITO 3HAYUT, YTO OETOH OJIUH
(6e3 apmarypbl) CIOpaBIsSIeTCS C HArpy3Kol W apMmaTypy CIeAyeT NPHHHMATh MO KOHCTPYKTHBHBIM
TpeOOBaHUSAM; YUUTHIBAS, YTO HEOOXOIMMO 00ECIIEUNTh MUHUMAJIbHBINA MPOLIEHT apMUPOBAHUS KOJIOHHBI
U YTO TpPU MEHbIIEH CcTOpoHe ceueHus > 250MM aAuaMeTp MNPOAOJBHBIX CTEPKHEH PEKOMEH]YEeTCs
HazHayaTh He MeHee 16MM, mpunuMaem 4016 A-111, As= 8,04 cm?.

10. IIpoBepsieM IPOLIEHT apMUPOBAHMUSL:

1 = (As+As)100/bh = 8,04 - 100/30 - 30 = 0,893%, uTo GoONbIIIE MUHUMAILHOTO 3HAYEHHS Umin=
0,4% 1 MeHbIIIe MAKCUMAILHOTO 3HAYEHUS Umax = 3,0%0;
NpUHATAs apMaTypa oOecreunBaeT HeOOXO MBI MMPOLIEHT apMUPOBAHUSI.

11. HasnayaeM JuaMeTphl U LIar MOCTAHOBKHU TIONEPeUHbIX crepikheii: dsw = 0,25ds= 0,25 - 16 =
4MM: IpDHMHUMaeM IONEepeuHYI0 apMaTypy @4 B,-I; war momepednbix CTepkHed S°S <
20d;=20-16=320MM, OKPYT'JIfieM U NIPUHUMAEM mar s=300mm.

12. KoHcTpyupyem cedeHHue KOJIOHHBI.

']‘_JV—T'

1-1

N Al - 2212 A-111
[
Lag}
L » ; B
=
i el «“
- ) —
4 b &
A,— 2012 A-111 20 a
I 4 | 300
| dy—@4 Bp-1

Puc. 1

dopma npeacTaBjieHus pe3yabTara:

3anonHeHHas TabIuIa, MOCTPOSCHHBIE CXEMBbI, BHIBOJIBI.
Kpurtepun ouenku:

3a Kax[blii TPaBUIIbHBIN OTBET — 1 Oa.

3a HernpaBWIbHBIN 0TBET — 0 OaIoB.

I[TporieHT KayecTBeHHast OI€eHKa WHIUBUAYAIbHb
pe3yIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTHXKEHU I
(ITpaBHJIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOaibHbIil aHAJIOT

90 +100 S OTIIMYHO

80 + 89 4 XOpOIIIO

70 =79 3 YJIOBJIETBOPUTEIILHO
meHee 70 2 HEYJIOBJICTBOPUTEIHLHO
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IIpakTnyeckoe 3ansitue Ne24

PacuéTt cBapHBIX IIBOB, 00JITOBBIX COeIMHEHUI CTAJBHBIX KOHCTPYKIMIA.

Iles» padoTHI: HAYYUTHCS PACCUUTHIBATH JUIMHY (DJIAHTOBOTO IIBA B y3J€ (hepMBbl.

- BBIIIOJIHATH PAacyYeThl HArPY30K, NEHCTBYIOMNX Ha KOHCTPYKLIUU;

- MOIOMpaTh CEYEHHUE IEMEHTA OT NMPHIJIOKEHHBIX HArPy30K;

- BBIIIOJIHSATH PACUYEThl COETUHEHHH 2JIEMEHTOB KOHCTPYKIIUH.

MarepuanbHoe obecnedenue: MynbTUMEIUNHHBIE CPEACTBA XPAHEHHUS, NEpeladyd M IPEICTaBICHUSA
nHpopmaluu, yueOHO-MeToANYecKas JOKyMeHTalus, fuaaktudeckue cpeacraa; [1K.

3amanmue:

1 ITocTpoUTh pacUyeTHYIO CXEMY.

2. BBINOJHUTH pacyeT CBapHBIX IIBOB, OOJITOBOTO COCTUHEHHUS.

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. PacueT CTBIKOBOI0 CBAPHOIO IIBA HA PACTSKEHHE U CKaTHe

[Tpu paboTe Ha pacTsKEHUE WK CKAaTHe CTHIKOBOM CBapHOM 1I0B pacCUUTHIBAETCS 10 GhopMyIie

N
Gw . ’tT-SR'yYC’

rae lw — pacuernas jumna wea; lw =1 — 2t (puc. 1) (1pu cBapke ¢ TeXHOIOrMYECKUMU TTaHKamu |w = 1);
t — pacdeTHas TONIIMHA IIBA, PaBHAS HAUMEHBIICH TOJIIMHE COSAUHIEMbIX JIEMCHTOB;
Rwy — pacueTHOe CONPOTHBICHHE CTHIKOBOrO MiBa (mpu paboTe HA pacTsDKCHUE, H3THO; HpH

BU3YQJIbHOM KOHTpPOJIE KadyecTBa IIBa WM PYYHOM WJIM MOJyaBTOMaTH4eckoi cBapke Rwy = 0,85Ry; B
OCTaIbHBIX ciydasx Rwy = Ry, 3Hauenne Ry — CM. Ta6a1. 2.2);
7 — KOBOOHUIIMEHT YCIJIIOBHUN PAGOTHI.

s D
N - T \_zF L < N
h-—-—-—-—::—--—-—-:-—-—ﬁ
oY : =
:‘:4'\" N
N y N
g N _' ''''''' _!< —
Puc. 1
Pacuernast ;yinHa (hJIaHTOBOTO IBa MO/DKHA ObITh He Oonee 85Ptks, Tae Pr — KOBDOODUIIMEHT,

OPHHMMAaeMBIM 00 Taba. 34* CHulIl II-23—81*, 3a MCKJIlOUEHHEM IBOB, B KOTOPBIX

yCcujiue Il;eﬁCTByeT Ha BCEM IPDOTAXEHHH ILIBaA.

[TpuMeHsst JUIS COSTUHEHUS JTUCTOB KOCHIE CTHIKOBBIC IIBBI, TEM CAMBIM YBEIMYMBACM JIJTUHY IIBA, U
MpHU YIJIax HAaKJIOHA IMIBOB < 67° moilydyaeM COEIWHEHHUE, HE YCTYIalollee MO MPOYHOCTH OCHOBHOMY
METaJLTy, TAKHE CTHIKOBBIE IIIBBI MOXKHO HE PaCCUUTHIBATh (CM. puc. 8.1, 6).

2. Pacuer yriioBoro cBapHoOro mBa Ha PacTs:KeHHE U C:KaTHe

VYTII0BBIC CBapHBIC IIBBI PACCUMUTHIBAIOTCS 1O JBYM CEUCHHSAM: MO METAJLITy mBa (cedeHue 1) W 1Mo
MeTaJITy TPaHUIIbI cIiaBieHus (cedenue 2) (puc. 2).
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a) 6) B)

2
1 . N—
< &
- L B
73 k \
, , Bl RN
Puc. 2
a) pacuem no memanny wea (ceuenue 1, puc. 2):
N/Brkely) < RuYurtes
0) pacuem no epanuye cniasnenus (ceuenue 2, puc. 2):
N/ (szf lw) < szsz Yes

rae Pr, Pp: — KOBGOOUIMEHTEHI, AJIA CTaJjlel C IpefesyioM TekyuecTu zo 530 MIla
IIDUHMMaeMbI€e B 3aBHCHMOCTH OT BUAd CBAPKH U IIOJIOXEHHNA IBOB IIO TabJ. 34*
CHull II-23-81* (zisiss pyUHOM B®JEKTPOAYIOBOM cBapku Br-0,7; B, = 1,0: mas
IPYTUX BUIOB CBAapKH — CM. TabJi. 34*), mJd cTajiel C IpefeJioM TeKYyuecTU
6ogiee 530 MIla npuHMMAIOTCA HE3aBHCHMO OT BHAAa CBapKHU, HOJIOXEHUS IBa U
IyuaMeTpa IpoBOJOKH: Br=0,7; B, =1,0;

Ywf , Ywz — KO3 GUITUEHTHI yCIIOBUI pabOTHI IBa, paBHBIC 1,0 BO Bcex ClTydasx, KpoMe KOHCTPYKITHH,
BO3BOJIMMBIX B KIIMMaTtuueckux paionax li, Iz, ll2, u I3, mas kotopeix yws = 0,85 mis meramia mBa ¢
HOPMATUBHEIM CONPOTHUBIEHHEM Ryun = 410 MIla, yw; = 0,85 — miia Bcex craJjer;

lv — pacueTHasa LJMHa IIBa, IPMHMMaeMas MEHbIIe ero HOJIHOM AJIMHEL Ha 10
MM:

Rwf — pacdyeTHOE COMpPOTHUBIICHKE YTIIOBOIO I1IBA, IPU pacueTe 0 METAJLTY IIBa OIPEIENsIeTCs MO Ta0l.
56 CHulI I1-23-81* B 3aBHCUMOCTH OT MapKH 3JIEKTPOJIOB;

Rw: — pacueTHOe COIPOTHBJIEHME YIJIOBOI'O IIBa IPU pacueTe IO I'PaHUILe
CIIJIaBJIEHU 4

Rwz = 0,45Run (Bemmunay Ryn — CM. Tabd1. 51x CHull II-23—81%);

ki — BbIcOTa KaTeTa miBa (cM. puc. 2). MUHMMaIbHbBIC KaTEThI IIBOB — cM. Tabi. 38* Cuwmll 11-23-81*.
1. OcCo0eHHOCTH pacyeTa YIrJI0BBIX HIBOB NP MPUKPENJIeHUN YTOJKOB

[Ipu pacyere NPUKPENJIEHUS YTOJKOB YIJIOBBIMH CBApHBIMHM IIBAMU YYHUTHIBAIOT, YTO YCHUIIHE,
JIEICTBYIOIIEE HAa YTOJIOK, MPUKIIABIBAECTCS K €r0 IEHTPY TSHKECTH U MU MpHUBapKe Yrojka K (acoHKe
pacnpezensercs MeXxay 1IBaMu, BBIMOJIHEHHBIMU 110 O0YIIKY U 10 nepy yrojika (puc. 3). Pacnpenenenue
YCHIIUSL TIPOUCXOIUT MPOMOPIHUOHAIBFHO TUIOMIASM, OTCEYEHHBIM Y yroJika Ha pa3pese JIMHUEH LEeHTpa
TSOKECTH. B paBHOIOJIOYHBIX yTOJIKaX Ha MIBBI MO 00ymKy mpuxoautcs 70% ycwivs, Ha MIBBI MO TIEPY
30%. CoOTBETCTBEHHO, MPU OJIMHAKOBBIX IO BHICOTE KaTeTax IlIBa JUIMHA IIBa M0 o0ymIky coctaBut 70%,
a o epy 30% ot obmielt qmuHBI mBa. OO0IIas AJIMHA MIBa ONpeAeseTcs mo (popmMyiaMm pacyeTa yrioBbIX
CBapHBIX IIIBOB.
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s I1los no o6ymiky yronka

~ N
----------- o
-
\ JluHus neHTpa <»'
z TSDXECTH
IHos no nepy yronka

Puc. 3

Beicora kareTa 1mBa Kf 1o repy yrosika oObIYHO IPUHUMACTCS MEHbIIE Ha 2 MM TOJIIIMHBI yrojka t, mo
00YIIKy yroJika BBICOTA KaTeTa Ha3Ha4daeTcsi He Oosee 1,2t. BBICOTHI KaTETOB MIBOB IO MEPY YToJIKa U IO
0OyIIKy MOTYT Ha3HA4aTbCs OJMHAKOBBIMHU ¢ ydeTroMm TpeOoBanui m.12.8 CHull 1I-23-81%*. Pacuernas
JUTMHA YTJIOBOTO CBapHOTO IIBa MpUHUMaeTcs He MeHee 4Ks u He menee 40 M.

4. PacyeT cBapHbIX COeJMHEHNH HA IeliCTBHE U3rn0a0Iero MOMeHTa

B cnyuyae BO3nmeiicTBHS M3rMOaromIEro MOMEHTAa Ha CBAapHOE COEAMHEHHE pacueT MPOHM3BOIUTCS B
3aBHCHMOCTH OT BHUJIa CBAapHBIX MIBOB. 11pu BO3AEHCTBUM Ha CTHIKOBBIE IIBBI MOMEHTa M B IJIOCKOCTH,
NEePICHIUKYJISIPHOM TUIOCKOCTH 1Ba (puc. 8.9, @), pacyeT BBIIOIHACTCS 10 PopMyJie

0= M/W, < Ry¥e,

rac Wy — MOMEHT COIIPOTUBJICHUA paCYCTHOI'O CCUCHUS 1IBA,

IMpumep 1. Paccunrats npukpemienue aByx yroiakos 100 x 8 k haconke ¢pepmbr TommuHo# t = 10 Mm.
VYrosku u dacoHka Gpepmsbl BelnosHeHb! U3 ctainu C345. Ha crepikeHb 1eHCTBYyeT pacTAruBarolee ycuine
N = 300 xH; yn = 1,0. CBapka pyuHas snexkrtpoayrosasd. Knumarudeckuii paiion crpoutenscra lla.
Koaddunument yciaosus pabotst v = 0,95 (puc. 4).

Pewenue.

1. Ompenensiem rpyry koHcTpykiuu 1o Tada. 50* CHull I1-23-81%*: crepxenb ¢pepMbl OTHOCUTCS KO
2-i rpynme, a paconka pepmsl — k 1-i rpynme.

2. [IpuHuMaeM MapKy 3J€KTPOIOB: AJIs CBAPKHU 3JIEMEHTOB, OTHOCSIIUXCS K | -1 rpyrie KOHCTPYKIUiA
Y YYUTBHIBAS, YTO SJIEMEHT UbITIONHEH u3 ctaimu C345, mo tabmn. 55* Cuull 11-23-81* npuHUMaeM 351eKTpo sl
D50A. Rwi= 215Mmna = 18,0 kH/cm? (Tabn. 56 Crull 11-23-81*). Rw; = 0,45Ru, = 0,45 - 490 = 220,5

Mmoa = 22,5 xH/cM? (Ryn = 490 Mna — cm. Tabin. 2.2).

._.
|

Y11

I
20100-8 T4 ,

A

Puc. 4
3. [IpuHUMaeM BBICOTY KaTE€TOB IIBOB OJJMHAKOBYIO 10 TIEPY H 110 00yIIKY YronkoB Ki= 6 MM = 0,6 cMm;
BBICOTA KaTeTa MPUHSITA 0O0JIbIlIe MUHUMAIBHON BBICOTHI Kfmin = 5 MM (Tabu. 38*% CHull 11-23-81%).
4. Onpenensiem no Tabum. 34* CHull 11-23-81* koaddurmentsr: Bt = 0,7;B; =1,0.
5. YcranaBnuBaeMm Ui KuMatndeckoro paiiona Il koapdummentsr: ywi= 1,0; ywz = 1,0.
6. OnpenensieM pacyeTHYIO JUIMHY LIBOB [0 METAJUTY IIBA:
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ED o 300
*“BkR,,1. 0,7-0,6-21,5-1,0-0,95

7. OnpenensieM pacueTHYIO AJTUHY HIBOB 110 METAJUTY TPAHUIIbI CILUIaBJICHUS:

3

I = N = 300 =23,39 cm;

Bk R 1Y, 1,0-0,6-22,5-1,0-0,95

8. IIJIMHBI IIBOB IOIPUMHMMAaeM IO HauboJblled AJguHe (B ZaHHOM cJyuae IIOo
MeTadJlyay IIIBa.). CiomepmyeT YUUTHIBATh, UTO BTa AJHUHA mIBa TpebyeTcsa LA
IPUKDPEIJIeHUd ABYX YI'OJIKOB. PacupezeisseM MBEL MEXAY YI'OJIKaMU — IIO IIEPY
(30%) u o6ymKy yroaka (70%):

lyoosmn=0,71,/2=0,7-34,97/2 = 12,24 cm;

C YY4ETOM HEmnposapa NpuHUMacM

byooyuxs = 12,24 + 1,0 = 13,24 M, okpyrisiem 10 13,5 cm;

Lysere=0,30,/2=0,3-34,97/2 = 5,25 cm;

C YUETOM HEMnpoBapa rNpuHUMacM

Ly sepa = 3,25 + 1,0 = 6,25 cM, okpyrisieM 10 6,5 cM.

BeiBoj. [IpuHrMaeM mBbI ¢ BEICOTOH KaTera Kf = 6 MM; cBapka pydHas 3JCKTPOAYTOBas; 3JIEKTPO/IbI

D42A; pacnipesiesieHre LIBOB 110 O0YLIKY U Mepy yrojka.
®opma npecTaBieHus pe3yabTara:
3anosHeHHAs Ta0JIMIIa, TOCTPOCHHBIC CXEMbI, BHIIIOJHEHHBIC PACUYCThI, BHIBOJII.
Kputepun oneHkn:
3a Kaxabli MPaBUIBHBIN OTBET — 1 Gast.
3a HempaBWIbHBINA 0TBET — () OayIoB.

=34,97 cm;

[TporueHT KauecTBeHHass oOIlleHKa WHIUBHIyaIbHE
pe3yJIbTaTUBHOCTH 00pa30BaTeIILHBIX JIOCTHKCHUI
(mpaBWIBHBIX OTBETOB) | Gaya (0TMETKA) | BepOalbHbI aHAIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOpOLIO

70 =79 3 yJIOBJICTBOPUTEIILHO
meHee 70 2 HEYJIOBJICTBOPUTEIHHO

IIpakTnyeckoe 3anaTHe No25

PacuyéT n KOHCTpYHpPOBaHMeE 3JIEMEHTOB CTAJIbHOH CTPONMWILHOI (epmbl. KoncTpyuposanue
y3JIOB.

Ieab padoThi: HAYYUTHCS PACCUUTHIBATH DJIEMEHTHI (DEPMBI.
Beinosnus padory, Bel Oyaere ymern:
- BBINIOJIHATH PAacyeThl HArpy30K, JEHCTBYIOMNX Ha KOHCTPYKLIUU;
- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIIUHU IO KOHCTPYKTUBHOM CXEME;
-noA0upaTh CEYEHHE PJIEMEHTA OT MPHIIOKEHHBIX HAIPy30K;
- BBIIIOJIHATD PACYETHI COETUHEHUM 2JIEMEHTOB KOHCTPYKIMH.
MarepuanbHoe obecnedenne: MynbTHUMEIUNHHBIE CPEACTBA XPAHEHHUS, IMepeladyd U IpeCTaBICHUS
uHpopManuy, yaeOHO-MeToinYecKas JOKyMEeHTalus, JulakTnueckue cpeactsa; [1K.
3aganue:
1 IlocTpouTh pacueTHYIO CXEMY.
2. BBINOTHUTE pacyeT CKAThIX U PACTAHYTHIX 3JIEMEHTOB (DEPMBI.
3.CKOHCTpYHPOBaTh CTANBHYIO (epMy.
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IHopsinok BbINOJIHEHUS PA0OTHI:

BbI1aua TeXHHYECKOT0 3a/IaHMs: CTAIbHAS epma.

AKTyaJu3anus OMOPHBIX 3HAHUH — QPOHTAIILHBIN ONPOC CTYACHTOB O JaHHOU TEMe.
Ilpumepnbiii nepeyerv 60NPoCcos:

1) Urto Ha3zwiBaroTCs hepMoii?

2) HazoBuTe 0OCHOBHBIE 2JIEMEHTHI (hepMm.

3) B 1yeM ocoGeHHOCTH pabOThI 3JIEMEHTOB CTANBHBIX (hepm?

4) Kakue Harpy3ku JeiicTBYIOT Ha cTaibHbIe (hepMbl?

5) Kaxk paboTarot 37eMeHThI CTaIbHBIX Gepm?

6) Kak coequHsIoTCs 311eMeHTHI CTaIbHOM (pepmbl?

7) Uro sBisieTcs OCHOBHBIM ONpEleNsIolmuM (u3ndeckuM (akTopoM MpU pacyeTe JaHHOU
CTPOUTEIBHON KOHCTPYKIIUHU?

8) C KaKoii 11eNbI0 BBIMOIHAETCS PACYET CHKATHIX U PACTSIHYTHIX JIEMEHTOB CTaIbHOU (hepMbl?

9) OcHOBHBIE TIPaBUIJIa KOHCTPYUPOBAHHSI CTAIBHBIX (pepMm.

Xox paboTsi:
1.0Onpenenenne UCXOQHBIX AAHHBIX JUI pacdera ctanbHOl (epmbl (ucnonb3oBanue CHulla «CranbHble
KOHCTPYKLIUN»).

2. Coop Harpys3ok Ha 1mM? u 1 m.m. CocraBienue TabuuI Ui mojcdera Harpysok. (Bapuantel coctaBa
MOKPBITHS WK MEPEKPHITHUS BBIIAIOTCS MPETOAABATEIIEM).

3. Pacuer no | rpymnme npenenbHbIX COCTOSTHUN — OTIPE/ICIIEHUE YCHIIAIN B CKATBIX U PACTAHYTHIX AJIEMEHTAX
hepMbI.

4. ITonGop momepeyHOro CeueHMs! IIEMEHTOB (DePMBI.

5. IlpoBepka Hecyllell CIIOCOOHOCTH 3JE€MEHTa: BBIOJHEHME OCHOBHOI'O HEPAaBEHCTBA — YCIIOBUS
MIPOYHOCTHU CHKATBIX U PACTIHYTHIX CTEPIKHEH (HepMBI.

6. KonctpyupoBanue craabHOU (hepMBbl.

7. AHanIHM3 MOIYYEeHHBIX PE3YyIbTATOB U OPOPMIICHHE BBIBOAA.

IIpakTHyeckoe 3anaTHE No26

PacuéT ocaagku ocHOBaHUM

Lesn padoThI: onpesencHre ocaaky pyHaaMeHTa.

Beinoanus padory, Bel Oyaere ymers:

- BBINIOJIHATD PACUYETHl HArPY30K, JAEHCTBYIOINX Ha KOHCTPYKLIUU;

- BBIIIOJIHATH CTATUYECKUHN pacyer;

- MOI0MpaTh CEYEHHUE IEMEHTa OT MPHUIIOKEHHBIX Harpy3o0K;

MarepuanbHoe obecnedenue: MynbTHUMEIUNHHBIE CPEACTBA XPAHEHHUS, MEpeladyd M IpPeCTaBICHUS
uHpopManuu, yueOHO-MeToindYecKas JOKyMEeHTalus, Ju1akTnyeckue cpeactsa; [1K.

3ananme:

1 IlocTpouTh pacueTHYIO CXEMY.

2. BBINOTHUTE pacyeT CKATbIX U PACTAHYTHIX 2JIEMEHTOB (pyHIaMeHTa.

3. CxoHCTpyUpOBaTh (hyH/IaMEHT.

IHopsiiok BbINMOJIHEHHs PA0OThI:

OmnpeneneHue ocagkyl METOJIOM IOCIOMHOTO CyMMHUpPOBaHHA. B MeTole MOCIOWHOTO CyMMHPOBAHHS
MIPUHSATHI CIIEAYIONINE JOMYIIEHUS:

— 0caJiKka OCHOBAHUS BBI3bIBACTCS JONOJHUTEIbHBIM AaBiieHHEM p0, paBHBIM MOJHOMY JABIEHHUIO IOJ
MO/I0IIBOM (PyHAAMEHTa P 3a BBIYETOM BEPTUKAIHLHOTO HOPMAJILHOTO HANPSKEHUSI OT COOCTBEHHOIO Beca
rpyHTa  Ha ypoBHe  mogomBbl  ¢yHaamenTta: p0 =p—  ozg,0 (npu  IUIAHUPOBKE  CPE3KOH
npuHumaercs 6zg,0 =y'd, mnpu OTCYTCTBUM IUIAHMPOBKU U IJITAHUPOBKE MOACHIIKOM 6zg,0 = y'dn,
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rae Y’ — yIeJbHBIH BeC TPYHTA, PACIHOJIOKEHHOTo Bblime moxouiBbl; d u dN — rryOuHa 3a10KeHUs
(dbyHIaMeHTa OT YpOBHS IUITAHUPOBKH U PUPOIHOTO penbeda);

— pacmpeneneHHe IO TTIyOWHE JIOTOJHHUTENBHBIX BEPTUKAIBHBIX HOPMAJbHBIX HANpPSDKCHUH GZp OT
BHEIIHEro nasyieHus p0) MpUHUMAETCS 110 TEOPUH JTMHEHHO-Ae)opMUpyeMOil cpeasl Kak B OJHOPOIHOM
ocHOBaHUU (cM. I1. 5.2);

— [IPH MOZICYETE OCAI0K OCHOBAHHE JICTTUTCS Ha «3JIEMEHTAPHBIC) CIIOU, CKATHE KOTOPBIX ONPEENIETCS OT
JOTOJHUTEIBHOTO BEPTHKAIBHOTO HOPMAJIBHOTO HANIPSKEHUS GZp, AEHCTBYIOIIETO MO ocH (pyHIaMeHTa B
cepeiHe pacCMaTPUBAEMOTO CIIOS;

— CXKMMaeMasi TOJIIIa OCHOBAaHHS OTpaHMYHMBACTCA ITyOnHOoU z = Hc, T/ie BBITOIHSIETCS yCI0BUE

ozp =0,20zg.

(5.59)

Ecnn HalinenHas 1o yciaoBuio (5.59) HMKHSS IpaHUIA C)KMMAaeMOM TOJIIM HAXOAMUTCA B CJIO€ IpyHTa
¢ moaynem aedopmanuu E < 5 MIla unu Takoit cinoi 3aieraet HemoCcpeACTBEHHO HUXKe TIIyOuHBI Z = HC,
HIDKHSS TPAaHUIA COKMMAEMOM TOJIIIM orpeAesseTcst ucxoas u3 ycnosus ozp = 0,1ozg.
Ocanka OCHOBaHUS S METOJIOM TIOCIIOMHOTO CYMMHPOBAHHMS ONpEAesieTCs 1o GpopMyie

n sz,r h‘ (5.60)
8= _—

i=l1 E

1

rae 3 — Oe3pa3mepHbiii ko3 dunment, paBHbld 0,8; 6zp,i — cpenHee 3HAYEHUE OMOJHUTEIHLHOTO
BEPTHKAIFHOIO HOPMAJIBHOTO HANpPSDKEHHs B i-M CJI0O€ TPyHTa, paBHOE MOIyCyMME YyKa3aHHbBIX
HaNpsDKEHUH Ha BepXHeW ZI-1 v HIKHEH Zi TpaHuIax Cciiosi M0 BEPTHKAIM, MPOXOMASANICH Yepe3 LEHTP
nogomBbl  pyHaamenTa; hi u Ei — cOOTBETCTBEHHO — TOJIIMHA W MOIYJb jAeOpManuu i-ro  cios
IpyHTa; N — YHUCIIO CI0EB, HA KOTOPOE pa3duTa C:KkuMaeMas TONIA OCHOBAHUSI.

[Ippu »sTOM pacnpeneneHue BEPTHKAIBHBIX HOPMAJIBHBIX HANPSHKCHUH MO INyOMHE OCHOBAHUS
MIPUHUMAETCS B COOTBETCTBUU CO CXEMOM, MPUBEACHHON Ha puc. 5.26.

JlonoHUTENbHBIE BEPTHKAJIbHBIE HOPMAaJIbHBIE HANPSDHKEHUS 10 BEPTUKAIU, MMPOXOJAIICH 4yepe3 LEeHTP
paccMaTpuBaeMoro (pyHJaMeHTa, Ha TITYOHMHE Z OT €T0 MOJOMIBBI OTIPEICISFOTCS:

6Zp — OT JAONOJHUTENBHOTrO JaBieHus p0 Moj MoaomBoi paccunTeiBaeMoro GyHnamenTa [cM. Gpopmyiry
(5.12)]; ozp,A — ot pomonHUTEIbHOTO AaBieHus p0j MOJ TOMOMIBOM j-TO BIHUSIOMEr0 (QyHIaMeHTa
METOJIOM YTJIOBBIX Touek 1o Gopmyie (5.18).

OrmeTka
,  [VIAHUPOBKH  (Oryieria moBepXHOCTH
et B N LN ey e NPHPOAHOIO penbeda
= / b OTMeTKa Mo0LBbI
S S " — 7
H/HH p (dyHnaamenta
—

y 0':p_() [7()
G:g_()

<i-1

h,‘ "

HiokHsasa rpannua
CoKMMaeMOIl TOJILH
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Puc. 5.26. Cxema pacrnpeeneHusi BEpTUKAIbHBIX HAPSIKEHU B OCHOBAaHUH ITPU PaCU€TEe 0CAT0K METOJIOM
IIOCJIOWHOTI'O0 CyMMUPOBaHUS
CyMMmapHOe JOMOJIHUTENbHOE HANpPSKEHUE IO OCH PACCUUTHIBAEMOr0 (PyHIAMEHTa C YUETOM BIIHMSHHS
Harpy3oK OT COCeHUX (pyHIaMeHTOB ompenensercs no gopmye (5.19).
[Tpumep 5.12. Paccuutath ocanky pynaamenta @-1 3qaHus ¢ THOKON KOHCTPYKTHBHOM CXEMOU C YUETOM
BIMSIHUA Harpy3ku Ha ¢pyHaameHT P-2 mo ycnoBusM mpumepa 5.2 (cMm. puc. 5.11) npu cregyrommx
nanubiX. C moBepxHOCTH 10 riyOmHbl h + hl = 6 M 3ameraer mecok MbUICBATBIA CO CICAYIOIIMMHU
XapaKTepUCTUKAMU, TPUHATBIMH IO CIPaBOYHBIM Tabmumam (cM. 1. 1):ys= 26,6 kH/M3;y =
17,8 kH/M3; o = 0,14; e = 0,67; cll = 4 xlIla; oIl = 30°; E = 18 000 kIla. Huwke 3ayeraet mecox MeIKHit
¢ xapakrepuctukamu: ys = 26,6 kH/m3; vy = 19,9 kH/m3; o = 0,21; e = 0,62; cll = 2 klla; oIl = 32° E =
28 000 xITa. YpoBeHb MOA3EMHBIX BOJ HAXOIUTCSA Ha riyomHe 6,8 M oT moBepxHocTH. CyMMmapHas
Harpy3ka Ha OCHOBaHUE OT Kaxaoro ¢pynnaMmenTa (¢ yuetom ero Beca) N = 5,4 MH.
Pemenue. [To ¢popmyse (5.21) ynenpHbIi BeC IECKa MEJIKOTO ¢ YYETOM B3BEIIMBAIOIIETO ACHCTBHUS BOIBI
ysb = (26,6 — 10)/(1 + 0,62) = 10,2 kH/m3.
[To tabmn. 5.11 maxomum: ycl = 1,2 myc2 = 1. ITo Tabim. 5.12 npu ¢l = 30° maxogum: My = 1,15; Mq =
5,59; Mc = 7,95. [1ockonbKy XapaKTEpUCTHKU TPYHTa MPUHATHI 1O Tadbmuiam, K = 1,1.
[To popmyme (5.29) nomydaem:

1,24
R==7

(1,15-417 8+559.217 8+7 954) = 341 klla.

Cpennee aBieHHE MO MOJOUIBOI

p =5400/42 = 338 xIla < R = 341 «I1a;

JIONOJTHUTEIIbHOE JaBJICHUE HA OCHOBaHUE

p0=p—-0'zg=338-17,8 - 2 =300 klla.

JlonoHUTEbHBIE BEPTHKAJIbHBIE HOPMAJbHBIC HANPSHKCHUS B OCHOBaHMU (yHnameHToB @-1 n -2
MOJICYMTAHBl B MpUMepe 5.2, mpuBeaeHbl B TaOm. 5.6 u mokasansl Ha puc. 5.11. Jlononnasem tabdm. 5.6
MIOJICYETOM HANpsDKEHHH OT COOCTBEHHOTO Beca TPYHTOB GZE ISl OINPEACTCHUS HIDKHEH TPaHUIIbI
cxkumaeMoi toimu (tabn. 5.16).

N3 Ttabxn. 5.16 BuaHO, YTO HIDKHSS TPaHUIA CKUMaeMoi Tonmu nox ¢ynmamentrom @-1 Haxomaurtcs
Ha riryoune z1 = 8,0 M (mpu yueTe Harpy3KH TOJBKO Ha 3TOT QyHIaMEHT) u Ha rinyoune z2 = 8,8 m (nmpu
ydere BiusiHus pyHaamenta O-2).

Tabauna 5.16. K npumepy 5.12

Z, M ozpl ozp2 oZp 0zg 0,20zg E
0 300 0 300 36 7
0,8 288 0 288 50 10
1,6 240 0 240 64 13
18 000
2,4 182 1 183 78 16
3,2 135 2 137 93 19
4,0 101 3 104 107 21
4.8 77 4 81 123 25
5,6 60 5 65 131 26
6,4 48 6 54 139 28
28 000
7,2 39 6 45 147 29
8,0 32 7 39 156 31
8,8 27 7 34 164 33

IIpumeuanue. 3HaueHUs HaNPsHKEHUI U MOAYJIs JaHsl B Kl]a.
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Onpenensem ocanky pynaamenta -1 mo dpopmyie (5.60):
0e3 yuera BrnusiHus O-2

10 . 10 J-l,-”

h
SR DR

i= ]

- 08.0 S[_sua+2-25&+2-24u+2-1 82+2135+101 +_1::1+2~??+2-su+2-4a+2~39+3z_] _0,033m=33cm.

218000 2.28 000 B

¢ yuetoM BiusiHUS D-2

300+2-288+2240+2183+2137+104 +

§=0,8-0,8
218000

,104+281+2.65+264+2.45+239+34 |_ 0,035 M =35 cm.
228000

OnpezeneHue 0CaJKu OCHOBAHUS C UCTIOIB30BAHUEM CXEMbI JJMHEHHO-IEePOPMUPYEMOTO CIIOSL.
Cpennsis ocanka GyHIaMeHTa Ha CJI0€ KOHEYHOH TONIIIMHBI (puc. 5.27) onpenensercs mo Gpopmye [4]

_ pbkc e kr _k:—] - (560)

Skzﬂ

m i=l i

rJie p — CpelHee JaBJICHUE 1O MOAOIIBOKM (yHIaMEHTa; b — IUpUHA MPSMOYTOJIBHOTO WM JTUAMETP
kpyrioro ¢ynmamenta; KC u Km — koaddurmentsr, npuaumaeMsie mo Ttabm. 5.17 u 5.18; N — umcio
CIIOEB, PpA3IMYAIONIMXCS [0 CKUMAGMOCTH B Mpeaenax pacdeTHoi rtommuubl  cios H; Ki u Ki-
1 — xoaddunuenTsl, onpeaenseMsie o Tadi. 5.19 B 3aBucuMoctu ot popmbl pyHIaAMEHTA, COOTHOILICHUS
CTOPOH IPSMOYTOJBHOTO (yHJJAMEHTA U OTHOCUTEIHHON IIyOWHBI, HA KOTOPOW PACIION0KEHBI TTOAOIIBEI
U KpoBIIs i-ro ciost (coorBercTBeHHO (i = 2Zi/b u (i-1 = 2zi-1/b); Ei — monyne medopmariuu i-ro cios
rpyHTa.

®opmyna (5.61) Ciy)XuT Ui ONpEACICHHUS CPEIHEH OCaIKd OCHOBAHHMS, 3arpy’KEHHOIO PaBHOMEPHO
pacnpe/iesieHHON 10 OrpaHUYEHHON IUIOIIAM Harpy3koil. DTy ¢opMyily TOMYyCKAaeTCs NPUMEHATH JUIs
OIIpEICJICHUS OCAJIKH KECTKUX (PyHIaMEHTOB.

Ta6mumna 5.17. 3navenust kodddurmenta Kc

OTtHocutenbHas TonmuHa cinost § = 2H/b ke
0<7<0,5 15
0,5<T < 14
1< <2 1,3
2<7 <3 1,2
3<{ <5 1,1
{>5 1,0

Tabnuna 5.18. 3nauenus korbdunuenta km

km npu cpennem 3nauenuu E, MIla

lupuna pyHaameHTa, M

<10 = 10
b > 10 1 1
10 = b £ 15 1 1,35
b > 15 1 1,5

149


http://офипс.рф/sorochan/g5-5-4_a.html

Pacuetnass TtommmHa JMHEHHO-AehopMupyeMoro cios H (cMm. puc. 6.27) mpuHHMaeTcs 10 KPOBIH
Masoc)kuMaeMoro rpyHTa (cM. 1. 5.1), a mpu mmpune (amamerpe) dynmamenta b >10 M u cpeanem

3Ha4YCHUH MOy nedopmaruu rpyHToB ocHoBaHus E > 10 MIla Beraucnsercs mo popmyie
H = (HO + yb)kp, (5.62)

rae HO u y — npuHUMaloTCd COOTBETCTBEHHO PAaBHBIMU JUIsl OCHOBaHMil, CIIO)KEHHBIX IbLIEBATO-
TIUHUACTBIME TpyHTamMu 9 M 1 0,15, a cioxxeHHbIX necyanbiMu rpyHTamu 6 M u 0,1; Kp — xoa¢unumeHr,
npuHUMaeMsIit; Kp = 0,8 mpu cpeaneM maBieHuH moja mopomBoi (yrmamenta p= 100 xIla; kp = 1,2
npu p = 500 klla; npu npomMeKyTOUHBIX 3HAUEHUSAX — [0 UHTEPIOJIALINH.

b OrmeTka
| MJIAHHPOBKH

\
) OrMmeTka

MOOLIBBI
p byHIameHTa

d

ARAAAAARAL]

OrmeTka KpoBn
HEC)KHMAeMOoro
rpyHTa

Puc. 5.27. K pacyery oca oK ¢ UCIIOJIb30BAHUEM PACUCTHOM CXEMBbI JINHEHHO-e()OPMUPYEMOTO CIIOS
Ecan ocHOBaHme CIIOKEHO U NbUICBATO-TJTIMHUCTBIMH, U IICCYAHBIMU I'PYHTaAMU, 3HAYCHHUC H OMpeCaACIACTCA
o opmyie

H = Hs + kphci/3, (5.63)

rae Hs — TommuHa ciost, BeraucieHnHas no ¢popmyse (5.62) B mpeanoiaokKeHnt, 4T0 OCHOBaHUE CIIOXKEHO
TOJIBKO TEeCYaHBIMH TPyHTaMH; NCi — cymMMapHasi TOJIIUHA CJIOEB MbLUICBATO-TJIMHUCTBIX TPYHTOB B
npenenax oOT HOAOMIBHI (pyHIaMeHTa a0 rryOnHsl HCi paBHOI 3HaueHnto H, BerancieHHOMY 10 opmyrie
(5.62) B ipeAnonoKeHNH, YTO OCHOBAHHE CIIOKEHO TOJIBKO MBLJIEBATO-TIMHUCTHIMU TPYHTaAMHU.

Tabauua 5.19. 3nauenus kodhdunuenta K

K mist pynmameHToB
JIEHTOUH
£=2z/b MPSIMOYTOJBHBIX C COOTHOIIIEHHEM cTopoH 1 = |/b BIX
KPYTJIBIX (n = 10)
1 1,4 1,8 2,4 3,2 5
0,0 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,4 0,090 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,8 0,179 0,200 0,200 0,200 0,200 0,200 0,200 0,208
1,2 0,266 0,299 0,300 0,300 0,300 0,300 0,300 0,311
1,6 0,348 0,380 0,394 0,397 0,397 0,397 0,397 0,412
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2,0 0,411 0,446 0,472 0,482 0,486 0,486 0,486 0,511
2,4 0,461 0,499 0,538 0,556 0,565 0,567 0,567 0,605
2,8 0,501 0,542 0,592 0,618 0,635 0,640 0,640 0,687
3,2 0,532 0,577 0,637 0,671 0,696 0,707 0,709 0,763
3,6 0,558 0,606 0,676 0,717 0,750 0,768 0,772 0,831
4,0 0,579 0,630 0,708 0,756 0,796 0,820 0,830 0,892
4,4 0,596 0,650 0,735 0,789 0,837 0,867 0,883 0,949
4,8 0,611 0,668 0,759 0,819 0,873 0,908 0,932 1,001
5,2 0,624 0,683 0,780 0,834 0,904 0,948 0,977 1,050
5,6 0,635 0,697 0,798 0,867 0,933 0,981 1,018 1,095
6,0 0,645 0,708 0,814 0,887 0,958 1,011 1,056 1,138
6,4 0,653 0,719 0,828 0,904 0,980 1,031 1,090 1,178
6,8 0,661 0,728 0,841 0,920 1,000 1,065 1,122 1,215
7,2 0,668 0,736 0,852 0,935 1,019 1,088 1,152 1,251
7,6 0,674 0,744 0,863 0,948 1,036 1,109 1,180 1,285
8,0 0,679 0,751 0,872 0,960 1,051 1,128 1,205 1,316
8,4 0,684 0,757 0,881 0,970 1,065 1,146 1,229 1,347
8,8 0,689 0,762 0,888 0,980 1,078 1,162 1,251 1,376
9,2 0,693 0,768 0,896 0,989 1,089 1,178 1,272 1,404
9,6 0,697 0,772 0,902 0,998 1,100 1,192 1,291 1,431
10,0 0,700 0,777 0,908 1,005 1,110 1,205 1,309 1,456
11,0 0,705 0,786 0,922 1,022 1,132 1,233 1,349 1,506
12,0 0,710 0,794 0,933 1,037 1,151 1,257 1,384 1,550

[Mpumeuanue. [Ipu npoMeKyTOYHBIX 3HAYCHUAX { U 1 K0 GUIMEHT K onpeaensiercs mo HHTePIOJISIHH.
3navenue H, Haiinennoe no gpopmynam (5.62) u (5.63), 10IKHO OBITH YBEJINYEHO HA TOJIINUHY CIIOS TPyHTa
c moaynem nedopmanuu E <10 MITa, ecmu 3ToT cnod  pacnojiokeH Hroke H u TonmmHa — ero
He npessiiaer 0,2H. IIpu Oosnblieil TONIMHE CIIOSI TAKOTO IPYHTA, a TAKKe €CIH JIe)KaIlUe BBILIE CI0U
uMeroT Moy aedopmarnuu E < 10 MlIla, pacuer nedopmarnmii OCHOBaHHUS BBIOTHICTCS MO PACYCTHOM
cxeMe JMHEHHO-e(pOpMHUPYEMOTO MOIYIIPOCTPAHCTBA.

[Tpumep 5.13. Onpeaenutb cpeaHIo ocanky GpyHmameHTHON TIUTHL pazMepom 20x100 M mipu cpenHem
nasinenun mo nojomse p = 0,3 MIla, ecnu mmta onupaercs Ha CIOW Mecka TOJIIMHON 5 M ¢ MOAyJeM
nedpopmaruu E = 30 MIla, KOTOpBIit TOACTHIIAETCSI MOPEHHBIM CyTJIMHKOM, uMeroruM E = 40 MITa.
Pemenue. Pacuetnyro TonmuHy ciou ompezensieM HO ¢opmyne (5.62) s AByX ClIydaeB: OCHOBaHHE
CIIO)KEHO TOJBKO TECYaHBIMHA U TOJBKO MbUICBATO-TIIMHUCTBIME rpyHTamMu (mpu p = 0,3 Mlla
k03 durment kp = 1):

Hs=6+0,1-20=8wm;

Hcl =9+ 0,15 - 20 = 12 m;

hcl=12-5=7wm.

Torma o gpopmyne (5.63)

H=8+7/3=10,3 M= 10 M.
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Mpu = 2-1020 = 1 mortabm.517kc= 1,4, nmpuE>10MIla wub>15m mo tabm. 5.18
kodpdunment km =1,5.
Onpeaensiem koaddurrents Ki mo tabdm. 5.19, yuursisas, uro 1 = 100/20 = 5:
npu (1 =2 - 5/20=0,5, k1 = 0,125
npu (2 =2 - 10/20 = 1,0, k2 = 0,250
Torma o gopmyie (5.61)

_ 0,3-201.4 (ﬂ,125-ﬂ+0,25-ﬂ.1 25

15 | 30 40

Ocanky LEHTpa, CEperH CTOPOH U YIJIOBBIX TOUYEK MPSMOYTOJIBHOW IUiom@anu pasmepom bxl mpu
JICUCTBUU Ha HEEe PABHOMEPHOT'O aBJICHUS P ONpeessiroTes mo Gopmyie [2]:

, (5.64)
__pb
k E

rae E— monyns nedopmanuu rpyHTa OCHOBAaHMS, IPUHUMAEMBIM CpeIHUM B NpeleNiax CKUMaeMou
tony; k= kO koaddunment, npuaumaemslii mo tadmn. 5.20 aus nenTpa npsmoyronbHuka; k” = k1 — To
XKe, IS CepeIuHbl O0JbIel cTOpoHbL; K° = K2 — T0 ke, 17151 cepeuHbl MeHbIel cTopoHbl; k™ = K3 — T0
e, VISl YTIIOBOM TOYKH.

Ocanku TOBEPXHOCTH OCHOBAaHMSI TMPU JCUCTBUM HA HETO0 PaBHOMEPHOTO JABJICHHS P MO KPYIJIOH
IUIONIA/IKE PAaJNyCcOM I Ha pacCTOSHUU R OT TIeHTpa O3TOW TUIOMIAJIKK TaKXKEe MOXKHO ONPEICITUTh
o popmynie (5.64), B kortopoit koddduiment k” = Kr npunumaercs o tabn. 5.21 [2]. VkazaHHBIM
CIIOCOO0OM JIOITYCKAeTCsl ONPEILNIATh OCAIKH MOBEPXHOCTA OCHOBAHHMS 32 MPeIesiaMH KECTKOTO KPYTJIOTO
¢dbyHnameHTa.

BimsiHre Ha ocanky paccumThiBaeMoro (yHIaMeHTa JIpYruxX (yHIaMEHTOB, HArpy3o0K Ha MOJbI U T.II.
MOXKeT ObITh oleHeHO o Gopmyrne (5.64) c uUcmoNb30BaHUEM CXeMbl (UKTUBHBIX (YHIaAMEHTOB
AQHAJIOTHUYHO OTPEICIICHUIO HANPSHKCHU B OCHOBAHUH METOJIOM YIJIOBBIX TOYEK JHOO0 C momoisio 9BM
10 CTaHJAPTHOM mporpamme. J[OMOTHUTENBHYIO OCaIKy PACCYUTHIBAEMOTo (yHAaMEHTa OT BIUSHUS
Ipyrux GyHIaMEHTOB JIOIYCKAETCs MIPUHUMATH PABHOM JIOMOJHUTEIIBHON OCaJIKE €To IEHTpA.

Tab6muia 5.20. SHAYEHW S KOOODOUITMEHTOB KO, K1, k2, k3

M =4 cMm.

]=D,E|4

5

. - o kKo | Kkt k2 k|| s PRI kL k2 k3
0,04
5
0,10
9
02 | 0091 |023| 0045 | 0024 02 | 0091 | 0045 | 0045 | 0,024
05 | 023 | 6 | 0109 | 0056 05 | 0227 | 0109 | 0,107 | 0,056
1 0464 | 043 | 0236 | 0,115 1 | o464 | 0227 | 0225 | 0,115
. 2 0701 | 6 | 043 | 0231 | . | 2 | 080L | 0464 | 0400 | 0231
3 0801 | 048 | 0482 | 0,305 3 | 1019 | 0,655 | 0510 | 0,325
5 0892 | 2 | 0564 | 0,380 5 | 1238 | 0,855 | 0,656 | 0,460
7 0928 | 056 | 0601 | 0,416 7 | 1338 | 0955 | 0,742 | 0,545
10 |o0955 | 4 | 0628 | 0444 10 | 1420 | 1,037 | 0815 | 0,617
0,60
1
0,62
8
02 | 0091 |004| 0045 | 0024 02 | 0091 | 0045 | 0,045 | 0,024
05 | 027 | 5 | 0108 | 0056 05 | 0227 | 0109 | 0107 | 0,056
1 0464 | 010 | 0231 | 0,115 1 | o454 | 0227 | 0225 | 0115
15 2 0773 | 9 | 0404 | 0231 | 5 | 2 | o0goL | 0464 | 0400 | 0231
3 0910 | 023 | 0508 | 0,323 3 | 1028 | 0655 | 0511 | 0,326
5 1037 | 6 | 0617 | 0426 5 | 1310 | 0,919 | 0656 | 0,462
7 1092 | 0,44 | 0669 | 0478 7 | 1456 | 1065 | 0,752 | 0,555
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10 1,137 6 0,712 0,518 10 1,592 1,192 | 0,852 | 0,652
0,56
4
0,68
2
0,73
7
0,78
3
0,04
5
0,10
9
0,2 0,091 | 0,22 0,044 0,024 0,2 0,091 0,045 | 0,045 | 0,024
0,5 0,227 7 0,107 0,056 0,5 0,227 0,109 | 0,107 | 0,056
1 0,464 | 0,46 0,225 0,115 1 0,464 0,227 | 0,225 | 0,115
2 2 0,792 4 0,403 0,231 10 2 0,801 0,464 | 0,400 | 0,231
3 0,974 | 0,61 0,514 0,324 3 1,028 0,655 | 0,511 | 0,326
5 1,128 0 0,641 0,448 5 1,319 0,928 | 0,658 | 0,463
7 1,201 | 0,75 0,708 0,512 7 1,492 1,110 | 0,756 | 0,558
10 1,265 5 0,762 0,565 10 1,702 1,310 | 0,858 | 0,659
0,83
7
0,88
3
Tabnuua 5.21. 3Hauenune kodddumuenta Kr
kr mpu p=RI/r
¢ =Hir
0 0,25 0,5 0,75 1 1,25 1,5 2 2,5 3 4 5
0 0 0 0 0 0 0 0 0 0 0 0 0
0,25 0,12 | 0,12 0,12 0,12 0,05 0 0 0 0 0 0 0
0,5 0,24 | 0,24 0,23 0,22 0,11 0,01 0 0 0 0 0 0
0,75 0,35 | 0,35 0,34 0,29 0,16 0,03 0,01 (0O 0 0 0 0
1 0,45 | 0,44 0,42 0,35 0,21 0,07 0,02 |0 0 0 0 0
1,5 0,58 | 0,57 0,53 0,45 0,28 0,13 0,07 1002 (0 0 0 0
2 0,65 | 0,64 0,60 0,52 0,34 0,17 0,10 [ 0,04 | 001 (O 0 0
3 0,74 | 0,73 0,68 0,59 0,41 0,23 0,16 | 0,08 | 0,04 | 0,02 |0 0
5 0,81 | 0,79 0,74 0,66 0,47 0,30 0,22 | 0,23 ( 0,09 | 0,06 | 0,02 | 0,01
7 0,84 | 0,82 0,77 0,69 0,50 0,33 0,24 {015 0,11 | 0,08 | 0,04 | 0,02
10 0,85 | 0,83 0,79 0,71 0,52 0,35 0,27 (0,18 | 0,13 | 0,10 | 0,06 | 0,04
o 0,91 | 0,89 0,84 0,76 0,58 0,40 0,32 | 0,23 (0,18 | 0,15 | 0,11 | 0,09
Tabnuna 5.22. 3nauenus kodhduireHTa o
® JUTS OTIPEJIeIICHUS
®dopma
3arpy)eHHOM n 0Ca/IKn abCoI0THO
IUIOIAAH 0CaJK{ paBHOMEPHO 3arpy>K€HHOH MIOMAIN | )KECTKOro

¢dbyHIameHTa mconst
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B YIJIOBOH | B B CpeaHel om
TOYKE MC nentpe o0
1 1,12 0,95 0,88
1,5 1,36 1,15 1,08
2 1,53 1,30 1,22
3 1,78 1,53 1,44
4 1,96 1,70 1,61
Ipsamoyronbhas | 5 0,5 ©0 2,10 1,83 1,72
6 2,23 1,96 1,83
7 2,33 2,04 1,92
8 2,42 2,12 2,00
9 2,49 2.19 2,06
10 2,53 2,25 2,12
Kpyrnas - 0,64 1,00 0,85 0,79

OmnpeneneHre 0CaIKu MyTeM HEMOCPEACTBEHHOTO MPUMEHCHUS TECOPUHU JTMHEHHO-1e(OPMUPYEMOIA CPEIBI.
JInst IpeIBapUTEIbHOM OIEHKH 0CAJI0K (PYHIAMEHTOB JIOIYCKAETCS MOIb30BaThCs (hOPMYITOi
s =pbw(l — Vv2)/E, (5.65)

rae ® — ko3 dUIreHT, IpUHUMaeMbli o Tabi. 5.22; V — koaddunuent Ilyaccona.

Bo Bcex ciywasx dopmyna (5.65) mpHBOIUT K MPEYyBEIMYCHHUIO PACUCTHBIX OCANOK (IO CPABHEHHIO
C METOaMH, PEKOMEHIyeMbIMUA HOpMaMHu). JlOCTaTOYHO yIOBIETBOPUTENIbHBIE PE3YIbTAThI 3Ta (hopMyIia
naet npu mupune pyHaamenta b < 2 m u cootHomenuu ctopou 1 = I/b < 10.

Kpurepum ouenku:

3a Kaxabli MPaBUIBHBIN OTBET — 1 Oast.

3a HenpaBWIbHBIN 0TBET — 0 GaIoB.

[TponeHt KayecTBeHHast OlleHKa HMHJIUBUAYaJIbHb
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JTIOCTH)KEHUI
(ITpaBHJIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOaIbHBIN aHAIOT

90 =100 5 OTJIMYHO

80 +~ 89 4 XOpOILIO

70 =79 3 YIOBJIETBOPUTEILHO
meHee 70 2 HEYJIOBJIETBOPUTEILHO

IIpakTyeckoe 3ansaTue No27

Pacyer u KOHCTpyHpOBaHHUe cT0J04aTOr0 GyHIaMEeHTA.

Ieab padoThi: HAYYUTHCS BBIOJHATH PacueT jKee300€TOHHON CBau-CTOMKH.
Beinosnus padory, Bel Oyaere ymern:

- BBINIOJIHATH PAacyeThl HArpy30K, JEHCTBYIOMNX Ha KOHCTPYKLIUU;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIIUHU 110 KOHCTPYKTUBHOM CXEME;

- BBINIOJIHATH CTATUYECKUMN pacyeT;

-[IPOBEPSITH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHIA;

- I0A0MpaTh CEYEHHE AEMEHTA OT MPUIIOKEHHBIX Harpy3o0K;
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MarepuanbHoe oGecnedyeHue: MyIbTUMEIUUHBIE CPENCTBA XPAaHEHMs, NEpeladyd WU MPEICTaBICHUS
nHpopmanuu, yaeOHO-MEeTOANYeCKass JOKyMEHTaIus, TuJakThdeckue cpeacrna; [1K.

3aganue:

1. ITocTpouTh pacyETHYIO CXEMY.

2. Paccunrate sanemeHT no [ rpymnmne npeaeiabHbIX COCTOSHUI

Iopsiaok BbINOIHEHUS PA0OTHI:

I. Beigaua TeXHMYECKOro 3aJJaHus: JKeJae300eTOHHAs CBast —CTOMKA.

II. AkTyaJm3amnusi ONOPHBIX 3HAHMIT — PPOHTATIBHBIN ONPOC CTYJCHTOB 10 IaHHOU TeMe.

IlpumepHnwiii nepeuenv 60npocos:

1. Urto Ha3BIBAIOT XKeJIe300€TOHOM?

2. B 1yeM ocoOeHHOCTH pabOTHI JKeIe300€ TOHHBIX KOHCTPYKITUH?

3. Kakue Harpy3ku 1elCTBYIOT Ha CTPOUTENBHBIE KOHCTPYKIMU?

4. Kak paboratot cxxarbie 371IeMEHTBI )KeNIe300€TOHHBIX KOHCTPYKIUI 110 HATPYy3KOit?

S. Uro Ha3bIBalOT KOHCTPYKTUBHOW U PaCYETHON CXEMaMHU CTPOUTEIbHON KOHCTPYKIIMU?

6. Uro sBisieTcs OCHOBHBIM ONpENeNsiomuM (u3ndeckuM (akTopoM IMpU pacyeTe JaHHOU
CTPOUTEITBHON KOHCTPYKIIUHU?

7. [To xakuM rpynmnam npeaeabHbIX COCTOSHUM PACCUUTHIBAIOTCS CTPOUTEIbHBIE KOHCTPYKIIUU?

8. B ueM 3akirouaeTcst CMBICH pacdeTa >KeJIe300€TOHHOM CBar-CTOUKHU?

9. Urto o3HauaeT ornpeeseHne Hecyllel ClloCOOHOCTH Kene300€TOHHOM cBan-CTOMKN?

Xox pa6Gorbl: OrmpeneneHue HUCXOMHBIX JAaHHBIX JJI  pacyeTra >KeJle300€TOHHOTO 3JIEMEHTa
(ucnonb3oBanue CHulla «beronHsle 1 xe1€300€TOHHBIE KOHCTPYKIIUN).

2. C6op narpysok Ha Im? u 1 .M. CocraBienue Tabiuil Juis TI0CYeTa Harpy3ok. (BapuanThel cocrasa
MOKPBITUS WIN NEPEKPHITHSI BBIIAIOTCS MPEI0IaBATEIEM).

3. IlocTpoeHne KOHCTPYKTUBHOM CXEMbl KOHCTPYKIUH [T ONPEIEICHUs pPaCUeTHOM JJIMHBI (BBICOTHI).

4. IlocTpoeHue pacueTHOM cXeMbl KOHCTPYKLIHU.

5. Pacuer no | rpynme npeaenabHbIX COCTOSHUN - 110 HOPMaJbHBIM CEUEHHUSIM: OIpeJiesieHue TpeOyeMoil
IJIOMIAM CeUeHHUsl pabouel apMaTypbl, 1OAOOpP pa3MepoB ce4YeHHs djaeMeHTa (Ipu HEOOXOJIUMOCTH -
MIPUMEHEHHE aIrOpUTMOB pacuera) (cm. [Ipunoxxenus).

7. llopbop ¢axkThueckoil miom@aAu cedyeHus pabouell apMmaTypbl M KOJMYECTBAa CTEpKHEH C
HCIOJIb30BAaHUEM COPTaMEHTa ropsiuekaTaHoi apMaTypHoit ctanu (cM. Ipunoxenus).

8. OnpenenenHue MIOMIAU CEUEHUS U KOJIMYECTBA CTEPKHEH MOHTaXHOU apmatypsl (cM. [Ipunoxenus).
9. IIpoBepka HecyIel CIOCOOHOCTHU KeJIe300€TOHHOTO 3JIEMEHTA: BHIMOJIHEHHE OCHOBHOI'O HEPAaBEHCTBA
— YCJIOBHUSI IPOYHOCTH KENEe300€TOHHOTO 3JIEMEHTA.

10. AHaJIM3 MOJyYEHHBIX Pe3yJIbTaTOB U 0()OpMIIEHHE BBIBOJIA.

1. ITocTpouUTh pacueTHYIO CXEMY.
2. Paccunrath 35eMeHT 1o I rpynne npeaenbHbIX COCTOSTHUI

ITopsinok BbINOJIHEHUS PadOTHI:

l. BbIgaua TeXHHYECKOT0 3aJaHNsI: KEIIe300€TOHHOTO (hyH/IaMEHTAa.

Paccunrats xene300eToHHBIA (pyHIaMEHT 1o KoJoHHY ceueHueM 400x400mMM. dyHIaMeHT NPUHUMATD
JIBYXCTYTEHYAThIM, KBaJIPAaTHBIM B IJIaHe. PacueTHas Harpys3ka Ha QyHAaMEHT ¢ y4yeToM Kod(HIeHTa
HagexxHocTH 1o HazHadeHuio N=1000xH, kosddunment HazexHoctu mo Harpyske yf = 1,2. beron
¢ynnamenTta kiacca B12,5. Apmarypa B ¢ynnamente kiacca A-II. IIpomonbHast apmarypa KOJOHHBI
?20mm. ['myOuHa 3anoxxenus nogomssl pyraamenta Hi=1,6m. Pacuetnoe conporuBienune ocHoBanus RO
= 0,2 MIla (CHull «OcHoBaHus 1MoA 31aHUSI U COOPYKEHUsD» cTp. 37)

Pemenne
1. HopmaruBHas Harpy3ka Ha GyHIAMeHT npH v =1,2

155



N, = N =1000=833xH
Y 1’2

Pacuetnoe compoTtuBnenue 6etona kinacca B12,5 Ha pactsokenune npu ypi=1(tabnlsS) => Rb= 0,65MlIla

(tabn. 13 CHull «beToHHbIE U k€1€300€TOHHBIE KOHCTPYKLIUNY). PacueTHOE CONpOTUBIIEHUE apMaTypbl

A-1l

Rs=280Mna (ta6:1. 22 CHull «beToHHBIE U *Kene300eTOHHBIE KOHCTPYKLIUN)

YCp — ycpeiHeHHast 00beMHas Macca OeTOHa Ha yCTyIax

yep=22xkH/m

I. Onpenensiem TpeOyeMyro IIIOLIAb TOAOMIBBI (PYHIAMEHTA.
YuuTsiBaeMm, 4To a=b.
A=axb= N = 833 = 5,05 sz

n

R,—y,*H 200-22+16
Pasmep croponst a= .,/ 4 =[5 05 =2,25m

Oxkpyrisiem (kpatao 300MM) npuHUMaeM a=2,4 M;
Adakr=2,42 =5,76Mm?
II. Haxoaum peakTUBHBINA OTHOP TPYHTA.
pp= N = 1000=174xH/m>

Aqbafan 5 ? 76

1. OmnpeaensieM BbICOTY (yHIAMEHTA 110 3-M YCIIOBHSIM.
1. U3 ycnoBus npoAaBIvBaHus

h, +b =0,3m
H, =- k405 N
4 Rbr +p:p

BricoTa pyHmaMenTa ¢ y4eToM KOHCTPYKTHBHBIX TPEOOBAHHIA:

N3 yciioBus 3a€JIK1 KOJOHHBI

H=15hc +25=1,5*40+25=85cm;

13 ycnoBust aHKEpOBKH MPOJI0JIBHON apMaTypbl KOJOHHBI di= 20 MM B (pyHIaMeHTe
Hy=30 x di +25cm=30x 2,0 +25=85cm.

U3 tpex ycnosuil npuaumaem hy = 85¢cm

3. Pabouas BricoTa pyHaamenTa, eciu a = 4,0 cM (TOJIIMHA 3alIUTHOTO CJI05)
ho=h-4=85-4 =8lcwm;
npeBapuTeNIbHO TPUHUMAEM BBICOTY cTyneHeit h1=45cwm, Torma
ho1 = hi-4cm = 45-4=41cm;
ho =85 —45 =40cwm.
4. HaxonuM mupuHy BTOpO cTyneHu pyHaamenTa 0003HauuB al
a1= hk+2h2 = 40+2 x 40 = 120cm
[TpoBepsieM BBICOTY HUKHEH CTYIEHM MO MOMEPEYHOM CUJIe — IPOBEPSIEM yCIOBHE:
prp X 1=1,5Rbt X hoy
l=(a n, (=24__04 =019
(5_2%] 2 2-081

174 x 0,19 <1,5x 650x 0,41;
33 kH <400xH — ycrnoBue BbINOIHAETCS.

5. OnpenensieM u3rubaromuii MOMEHT B ceueHusx 1-1, 2-2 mpu b=a
M1=0,125x pp(a—hk)?xb=0,125x 174(2,4-0,4)* x2,4=208,8 kHx ™
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M1 =0,125x prp(a—a1)’xb=0125x 174(2,4-12)>x24=752kHx ™

6. 3Has U3rubdaroIIie MOMEHTBI — HAXOJMM AS CEUCHHSI apMaTypbl Ha BCIO IMPHUHY TOJIOUIBHI (DyH/IaMEHTA.
Asl-1= M, = 208,8*1000 =10,23cm*

094, *R._~ 0,9%41*280
Asl-1= M, = 75,2%1000 =7,27cm?
0,9k, * R, 0,9%41=280

[TpunrmaeM mMakcumanbHOe 3HaueHue As. Haxoaum KoiauuecTBO CTepyKHEH JUisi HECTaHapTHOM CETKHU C
maroM (stueitkoit) 200mm.
Ner = @, —4%25 o 13(cTepxHuei)

200

Asi= 4, =0,787cm?;

13
[Tpuaumaem o copramenty As1=0,785cm?; apmatypa @10mm A-II.

%mu.ma. = 0,785 =0,997=99,7%
0,787

MunumanbHbiil % apmupoBanus i pyanamenta = 0,05%
ITposepum % apMupoBaHus
u= As £100% 20,41%100% = 1,04%
b*h 240+ 81
BriBoA: mpuHUMaeM HECTaHJAPTHYIO CBApPHYIO CETKY U3 13 cTepaHEH B KaXKJIOM HANpPaBICHUU C SUEHKOU
200mm, apmatypa O10mm A-1.

*100%

2. PacueT 0T/€/IbHO CTOSINIET0 HEHTPAJBHO-C:KATOr0 yHAaMeHTa

* pacuem niowaou apmamypul hyHOAMeHma

Pacuer npouyHoctu Tena pyHmamenta (puc. 1) B OTIMYHE OT pacueTa OCHOBAHMS BEIETCS IO MEPBOU
rpynne MpelesbHbIX COCTOSHUM, MO3TOMY HcImonb3yercs pacuerHas Harpy3ka N. [lox mopomBoit
(gyHIamMenTa OT JeHCTBHS Harpy3KH BO3HUKAET OTHOp rpyHTa (peakuus) p = N/As (kH/m?), DYHZaMeHT
Ie®OopMUPYETCH, IPOUCXOLUT U3ru6 HOLOMBHE QyHAaMeHTa (puc. 2). IIpu TOM
MOXEeT IIPOUCXOZUTHL €ro pa3pyIleHMe 3a CueT o6pa30BaHUSA TPEImUWH IIO0
HOPMAaJIbHBEIM CeuUeHHuAM, T.e. mozompBa GyHIZaMeHTa paboTaeT Kak IJuTa.
ApMaTypa, IOCTaBJIeHHAd B HMXHEH uacTu dyHIZaMeHTa (apMaTypHBIE CEeTKH),
BOCIPDHUHUMAET pacTaruBalromue HaOpSXEeHUS. PacueToM HEe06X0LUMO
IIPOBEPUTH CEUEHHE IO KPalo KOJIOHHEL ¥ T€ MeCTa, I'le IPOUCXOLUT U3MEHEeHUe
BBICOTHI QYHIaMeHTa, KOTOPhIe ABJAIOTCA Haub60Jee OmacHBIMU (ceuenma 1-1,
2—2, puc. 3).
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Puc. 2

U3 ckazaHHOr'O HOHATHO, UTO apMmaTypa DIOZOmWBE QYHAZaAMeHTa
pPacCCUNTBEIBAETCH KaK apMaTypa H3ru6aeMbIX BJIEMEHTOB, BOCIPHHHUMAaKIasa
pacTAruBallue yCHJHNA, BO3HUKAKINE B pPAaCTAHYTOM 30He 6eToHa. g
ompefeJieHUd u3rubarmmero MOMeHTa B CceueHMH 1—1 paccMaTpuBaeMm
OTCEUEeHHYI0 CeueHHEeM UuacThb (QyHTaMeHTa XakK KOHCOJIb, pPaBHOMEDHO
3arpyXeHHYI0 CHH3Y DeaKIUeHu TI'DYHTa p. PaBHomeilcTBymOlas peakuud TIPyHTa Ha
oTceyeHHOM yactu Q IPUJIOXEHA B IIeHTPEe TAXECTU KOHCOJHU, AJg ceueHun 1-1, 2—2
COOTBETCTBEHHO: Q1, Qu:

O, =plb;
Q, = phb.
MoMeHT, BO3HHUKAKIKUN B CeueHNU 1—1, onpemesnsaeTcd KaK IpPOM3BeAeHUe
PaBHOZEUCTBYIOMEN Q1 Ha pacCTOSHHUE OT PABHOAEHCTBYIOIIEH 10 CEUCHUSL:
Pllzb.
= 2 s
AHAJIOTMUYHO MOXHO OIpEeAeJUTh U3rubalomuil MOMEHT IJId CeUueHUud 2—2:

L pb’b
M2=Q252=___p§ :

Tpebyemas miomaas apMatypsl onpeaessercsa u3 GopMyJbl

M
AS—Ofgh!)Rs-

IIpy HaxoXAEHUHU IUIOLIAAN apMaTypbl B YpPaBHEHUE COOTBETCTBEHHO NOACTaBisieTcs M1 wim M2 u
COOTBETCTBYIOIIAS PACCUUTHIBAEMBIM CEUCHHSIM pabouast BbicoTa ho1 mim hoa.

[}
le=Q151
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Puc. 3
IMpumep 1. Paccunrtars (yHIAMEHT 1O MaTepUally MOJ JKEJIE300€TOHHYIO KOJIOHHY T'Pa)KIaHCKOTO
3/aHus 10 JaHHbIM npumepa 12.1. Harpyska Ha ¢yHAaMeHT ¢ ydyeToM KOd(PQUIMEeHTa HaJeKHOCTH 110
orBerctBeHHOCTH N = 535,52 xH. I'myOuna 3anoxenus ¢ynaamenrta di =1,35 m. Pasmepbl moomiBeI
¢yngamenta ab = 1,3 - 1,3 M. Pa3Mep ceueHHHA KOJOHHEI hbe = 300 - 300 MM.
KoHcTpyknuio GyHZaMeHTa CM. Ha DUC. 4 .
Pewenue.
1. OnpenersieM aaBjeHue MO MOJOIIBOM (yHaaMeHTa: miomans pyHaamenra A= ah = 1,3 -
1,3 = 1,69 M?; nasnenue p = N/A¢= 535,52/1,69 = 316,88 xIla.
2. OnpegpmerisieM paCueTHBIe ceueHUus QyHnpaMeHTa. PacCuuTeIBaeM CceueHue,
IPOXOZAmee IO Kpak KoJoHHE (1—1) (cM. puc. 4).
3. 3amaemMcs 3aUIUTHBIM ci10eM OeToHa ap = 3,0 cM (cOopHBIi GyHIaMEHT) U TPUHIMAEM PACCTOSTHUE
OT MOAOUIBEI (pyHAAMEHTa IO ILIEHTpa THKECTH apMaTypel a = 4,0 cM; HaxoauM padouyl0 BBICOTY
dyngamenta hor =h1 — ¢ =105 — 4,0 = 101 cM.
4. ITpuauMaeM: kiacc mpounoctu 6erona B20; koaduruent ycnoBus padboTel 6eToHa yh2 = 1,0; Kacc
apmatypsl A-l11: Rp = 11,5 MIla, Rpt = 0,90 MIla, Rs= 365 MIla (ta6mn. 2.6, 2.8);
5. IlomepeyHast cuila B pacCYNTHIBAEMOM CCUCHHU:

0, = pl,b=316,88-0,5-1,3 = 205,97 kH.

6. U3rub6amomui MOMEHT B ceueHuu 1—1

M, =Q15'=205,97-%§=51,49 KH M.

7. TpebyeMasa nJomazb apMaTypel @yHZaMeHTa B ceueHuu 1-—1
M 5149
= = =1,55 cm2,
A= 50hR ~09 101365 0 M
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N=535,52xH 1 h.= 300 MM
T, 77777
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8. IlpuaumaeM apmarypy (B apMaTypHBIX CeTKax (QyHIaMEHTa PEKOMEHAYETCS Ha3HA4aTh IIard
crepxkHeit apmarypsl S = 100, 150, 200 mm): 3amaemcs maroM ctepxHeidl apmatypsl S = 200 mw,
onpeessieM KOJIMYECTBO CTEPKHEH, paCIlONOKEHHBIX B OJJHOM HAlPABJICHUH apMaTypPHOU CETKU:

" _a-100+1__ 1300—100+1_7 IITyK:
’ S 200 ’
npunumaeM (o Ilpunoxenuto 3) muamerp apmarypsl 7010, A-Ill; As = 5,5 cm?, uro Gonblue, yem

TpeOyeTcsi o pacueTy, HO COOTBETCTBYET PEKOMEHIYEeMOMY MHUHUMAIBLHOMY JAMAMETPy apMarypbl s
apMaTypHBIX CETOK (hyHJJaMEHTa; KOHCTPYHPYEM apMaTypHYIO CETKy GpyHIaaMeHTa (puc. 5).
1 |

d vy
k IHar 200 / L
>
-8 gl &
= -y -
=|
v
o~
25 1200 25
1250
Puc. 5
11. TlpoBepsiem ¢GyHIaMEHT Ha MPOAABIMBAHUE; OMPEEIIEM CTOPOHBI OCHOBAHUS MHUPAMHUJIBI
MPOJaBJINBaHUA:

Quon=h"+2h=30+2-101 =232 cMm > a =130 cwm;
Dyon= Guon=232¢cM > b=130 cMm.
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Tak kak pa3Mepbl HIDKHETO OCHOBAaHMSI MHUPAMUIIBI MPOAABIMBAHUS OOJIBIIE PAa3MEPOB IMOJOIIBBI
(dbyHIaMeHTa, 3HaYUT, MHpaMUIA TIPOAABIMBAHUS BBIXOIUT 32 TIpeebl GyHAAMEHTA, TPH ATOM IIPOYHOCTh
Ha IPOJABIIMBAHUE CunTaeTcA obecneyeHHoM.

Kpurepum ouenku:
3a KaxAbli MPaBUIBHBIN OTBET — 1 Oasul.
3a HenpaBWIbHBINA OTBET — () OAILIOB.

IIpouent KauecTBeHHass OLieHKa HHIMBHIyallbHb
PE3yJIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTHXKEHUI
(ITpaBMIIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOasibHBIN aHAIOT

90 + 100 5 OTIIUYHO

80 +~ 89 4 XOPOIIO

70 =79 3 yJIOBJICTBOPUTEIILHO
Menee 70 2 HEYJIOBJIETBOPUTEIHHO
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