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MeToanyeckue peKOMEHIAlMU MPeIHA3HAYECHBI JJ1s1 TPOBEICHUS MPAKTUYECKUX
3anatuil o gucuuimae OIL.B.12 «CtpoutenbCTBO 3/1aHUN U COOPY>KEHUM B CIIOKHBIX
I'COJIOTHYECKUX YCIOBUSIX», COCTABJICHBI B COOTBETCTBHH ¢ YUeOHON MpOorpaMMoOM JucC-
uurHbl, cootBeTcTBYeT PI'OC CIIO no cnenunansHoctu 08.02.01 «CTpouTenbCcTBO
Y DKCIUTYaTalus 31aHAM U COOPYKEHUIN.

B pesynbTaTte u3ydeHus TUCIUIIIMHBI OOydaroutuiics Oyner obaagaTh OOMUMH
KOMIETCHIIMSIMHA U JIMYHOCTHBIMH PE3yJbTaTaMu, BKIIOYAIOIINMHU B ¢€0s1 CHOCOOHOCTD:

OK 01. Bribupath crnoco0sl perieHus 3aaad npoecCuOHaIbHON AesITeNbHO-
CTH NPUMEHHUTENIBHO K Pa3JIUYHbIM KOHTEKCTaM;.

OK 02. Ocy1iecTBiaTh NOUCK, aHATU3 U UHTEPIIPETAIIUI0 HHPOPMALINH, HEOO-
XOAUMOM JJIs1 BBIIOJIHEHMSI 3a/1a4 MPOPECCUOHATBHOMN J€ATEIbHOCTH.

OK 03. [InanupoBaTh U peaqn30BbIBATh COOCTBEHHOE MPOQPECCHOHAIBHOE U
JUYHOCTHOE PA3BUTHE.

OK 04. PaboTaTh B KOJUIEKTHBE U KOMaH e, 3PHEKTUBHO B3aMMOIeHCTBOBATh
C KOJUIEraMu, pyKOBOACTBOM, KIIMEHTAMH.

OK 09. HUcnonb3zoBaTh UHPOPMAIIMOHHBIE TEXHOJIOTUU B MPOodecCuOHATHLHOM
NEeSATEIbHOCTH.

JIP14 CniocoOHBIi CTaBUTh nepe cOO0M Leau MOA sl PEHICHUS] BOZHUKAIO-IIUX
npo(EeCCUOHANIBHBIX 3aJa4, MOJ0MpPAaTh CHOCOOBI PELICHUS M CPEACTBa Pa3BU-THS, B
TOM YHCJIE C UCIIOJIb30BaHMEM MH(POPMALIMOHHBIX TEXHOJIOTHIA;

JIP 16 CiocoOHBIM UCKATh U HAXOAUTh HEOOXOAUMYIO HH(POPMALIMIO UCTIONb3YS
pa3Ho00pa3Hble TEXHOJIOTMH €€ MOUCKA, JJIsl pelIEHUsI BO3HUKAIOMIMX B MPOLIECCE MPO-
U3BOJICTBEHHOM AESITEIbHOCTH MPOOJIEM IIPU CTPOUTENBCTBE U AKCIUTyaTallMl OObEKTOB
KaIUTaJIbHOTI'O CTPOUTEIHCTBA

CocraBurens: BopoOwena JI.B.

Paccmotpeno Ha 3acenanun metoaudeckoro oobenuHeHus YI'C 08.00.00 «Tex-
HUKA U TEXHOJIOTHH cTpouTenbecTBay, 54.00.00 «M300pa3utensHble U MPUKIAIHBIE BU-

Ibl UckyccTB», [Ipotokon Ne 8 ot 20 mast 2024 1.

PexomennoBano Meroaunueckum coBetoM CMmK IIporokos Ne8 ot 20 mas 2024 r



IosicHuTeNLHAA 3aNIUCKA

[IpakTiueckre pabOThI BBHIMOJIHSIOTCS 00ydaOmUMcA B KaOWHETE B MPHUCYT-
CTBUU TpenojaBarelisi. PaboTa BBIMIOIHAETCS B COOTBETCTBUU C YKa3aHMUSIMHU MPEToa-
BaTes, OTYET 0 pabore oopMIIsieTCs] B TETPAAH AJs MPAKTUYECKUX padoT, B COOTBET-
CTBUU C XOJIOM paOOTHI.

Bce HeobxonuMple TaOIUIIBI, CXEMBI U YepTekHu O0QOPMIIIOTCA B TETpagu Ka-
paHAalioM U 3anoJIHATCSA pydkol. Ilpu pemieHun 3amady HEOOXOAUMO MPEIOCTABUTH
BECh XOJl PEIICHUS C MOSCHEHUSIMH, €AUHUIIAMUA U3MEPEHUS U HEOOXOAUMBIMHU MOsIC-
HEHUsMH. B KOHIIe pemeHus 4o KeH ObITh HAlTMCaH OTBET.

OTuer o mpakTH4ecKoi padboTe caaéTcs NpenoiaBaTesto Ha MPOBEPKY HE MO3/-

HCC IBYX ,Z[Heﬁ ITOCJIC BBIIIOJIHCHMUA pa6OTI>I.
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BBenenue

Meronnueckue ykasaHus IPEIHA3HAYEHbI I BBIIOJHEHUS IIPAKTUYECKHUX pa-
00T 10 POo(ECCUOHATBHOMY MOJYIIIO, SIBJSIOLIMMCS JIEMEHTOM OCHOBHOW mpodeccu-
OHAJILHOM 00pa3oBaTesbHON MporpaMmsl crienranbHOCTH 08.02.11 «YmnpaBnenue, 3Kc-
IutyaTanys 1 o0CIyXKUBaHUE MHOTOKBapTUPHOIO J0May» 0a30BOM MOATOTOBKH B 4acTH
OCBOEHHUSI OCHOBHOTO BHAa MpodeccHoHaNbHOU AesTenbHOCTH: OpraHuzanus BUAOB
paboT IpH 3KCIUTyaTallud U PEKOHCTPYKLIHUH CTPOUTEIbHBIX OOBEKTOB U COOTBETCTBY-
roux npogdeccruonanbHbIx komrerenuui (11K):

[IK 1.1. IToxOupaTh CTpOUTENbHBIE KOHCTPYKIIMU U pa3padaThlBaTh HECIOKHBIE
Y3JIbI ¥ IETANU KOHCTPYKTUBHBIX 3JIEMEHTOB 31aHUN.

[1K 1.2. Pa3pabaThiBaTh apXUTEKTYPHO-CTPOUTEIbHBIE YEPTEKHU C UCIIOIH30BAHU-
€M MH()OPMAIIMOHHBIX TEXHOJIOTUH.

[IK 1.3. BBIIOJHATH HECIOKHBIE PACUEThl U KOHCTPYHPOBAHUE CTPOUTEIIBHBIX
KOHCTPYKIIUH.

C uenpio OBIAJCHUS yKa3aHHBIM BUJOM NpPO(ECCHOHAIBHOW NEATEIBHOCTH U
COOTBETCTBYIOIIMMHU MNPO(PECCUOHATBHBIMU KOMIETCHIUAMU OOy4YaloIUMiCA B XOJ€
BBIMIOJTHEHUSI PAKTUYECKUX PaOOT TOJKEH UMETh MPAKTUUECKHUM OIIBIT:

- 000pa CTPOUTENLHBIX KOHCTPYKLUH U pa3paOOTKU HECIOXKHBIX Y3JIO0B U Je-
TaJiel KOHCTPYKTUBHBIX JIEMEHTOB 3/1aHUM;

-pa3pabOTKH apXUTEKTYPHO-CTPOUTENbHBIX YEPTEKEN;

- BBINOJHEHHSI PACYETOB U MPOECKTUPOBAHUSA CTPOUTENBHBIX KOHCTPYKIIMH, OC-
HOBaHUM;

- pa3paboTku U 0POpPMIIEHUS OTIEIBHBIX YacTEH MPOEKTa MPOU3BOACTBA padoT;

3HATh:

- OCHOBHBIE CBOMCTBA U 00JIaCTh MPUMEHEHUS CTPOUTENIbHBIX MaTEPHAIIOB
U U30SIINM;

- OCHOBHBIE KOHCTPYKTHBHBIE CUCTEMBI M PELIEHUS YaCTEeH 31aHMIA;

- OCHOBHBIE CTPOUTENIbHBIE KOHCTPYKIMH 3JaHUI;

- COBPEMEHHBIE KOHCTPYKTHBHBIE PELICHUS MOA3EMHOM M HAJA3EMHOM 4YacTh

3JIaHUH;

- IPUHITUTT HA3HAYCHUS TITYOUHBI 3aI0KEeHUs (DyHIaMEHTa;

- KOHCTPYKTHUBHBIE pelieHus] GyHIaMEHTOB;

- KOHCTPYKTHUBHBIC PEIICHUS HHEProcOeperarmmx OrpakIarouX KOHCTPYK-
100707

- OCHOBHBI€ Y3JIbI COIPSIKEHUN KOHCTPYKIMN 30aHUM;

- OCHOBHBIE METO/Ibl YCUJICHUS] KOHCTPYKIIMIA;

- HOPMATHBHO-TEXHUYECKYI JOKYMEHTALMI0O HA NPOEKTUPOBAHUE, CTPOUTEIIb-
CTBO Y PEKOHCTPYKLMIO 31aHUN KOHCTPYKIIUM;

- 0COOEHHOCTH BBITIOJIHEHUSI CTPOUTENBHBIX YePTEKEH;

- rpaduueckre 0003HAYEHHSI MATEPHATIOB U 3JIEMEHTOB KOHCTPYKIIUH;

- TpeOoBaHMSI HOPMATHUBHO — TEXHUYECKOW MOKYMEHTAaluu Ha OQhOopMIICHHE
CTPOUTENIbHBIX YEPTEXKEN;

- IIOHATHSA O MNPOEKTUPOBAHNH 31aHUN U COOPYKEHNH;



- MIPaBWJIa TPUBA3KU OCHOBHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB 3/1aHUM K KOOpIH-
HAllMOHHBIM OCSIM;

- IOPSIIOK BBITMOJIHEHUS YepTEexeH TIIaHOB, (hacaoB, pa3pe30B, CXEM;

- Mpo¢eCCUOHAIBbHBIE CUCTEMbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS padOT
JUJIS1 BBITIOJTHEHUS ApXUTEKTYPHO-CTPOUTENBHBIX YEPTEKEH;

-3371a9d ¥ CTaJIMMHOCTh WHXKEHEPHO-TEOJIOTHYECKUX M3bICKAHUN 1T 000CHOBA-
HUSI IPOCKTUPOBAHUS IPaJOCTPOUTEIHCTBA;

- criocoObl BBIHOCA OCEH 3[aHUN B HATYypy OT CYIIECTBYIOIIUX 3AaHUNA U OMOP-
HBIX I'€0JIC3UYECKUX MTYHKTOB;

- OPUEHTALIMIO 3JaHUI HA MECTHOCTH;

- yCIIOBHBIE 0003HAUEHHUS Ha T€HEPANIbHBIX IJIaHaX;

- TPaJOCTPOUTEIbHBIN PETIIAMEHT;

- TEXHUKO-?)KOHOMHUYECKHUE MTOKA3aTENN F€HEPAIbHBIX ILIAHOB;

- HOPMATHMBHO-TEXHUYECKYIO JOKYMEHTAlMI0 Ha MPOEKTUPOBAHUE CTPOUTEIb-
HBIX KOHCTPYKUWW U3 PA3IUYHbIX MAaTEPUAIIOB U OCHOBAHUM;

- METOJIMKY NOJICUETA HATPY30K;

- IpaBuUJIa NOCTPOCHHUS PACUETHBIX CXEM;

- METOJIUKY OTpEJICTICHUS] BHYTPEHHUX YCUJIUMA OT PaCUETHBIX HArpy30K;

- pabOTy KOHCTPYKIIUM MOJT HAarpy3KOi;

- IPOYHOCTHBIE U Je(hOpPMaLIMOHHbIC XaPAKTEPUCTUKU CTPOUTEIBHBIX MaTepua-
JIOB;

- OCHOBBI pacyeTa CTPOUTENbHBIX KOHCTPYKIIUH;

- BUJIbI COCJIMHEHUH 1JIS1 KOHCTPYKIUNA U3 pa3TUYHBIX MAaTEPUAJIOB;

- CTPOUTEIIbHYIO KJIACCU(PUKAILIUIO TPYHTOB;

- (pusnyeckue U MeXaHUYECKHE CBOMCTBA TPYHTOB;

- KJIaccu(pUKaInIo CBai, paboTy CBaii B TPYHTE;

- paBUJIa KOHCTPYUPOBAHUSI CTPOUTEIBHBIX KOHCTPYKIU;

- OCHOBHBIE METOJbl OPraHHW3allMi CTPOUTEIHHOTO MPOU3BOACTBA (IOCIEAOBA-
TEJIbHBIN, TapajIeIbHbIA, TOTOYHBIN);

-OCHOBHBIE TEXHUKO-IKOHOMHUYECKUE XaPaKTEPUCTUKU CTPOUTEIIBHBIX MAIWH U
MEXaHU3MOB;

- METOJINKY BapUAHTHOT'O MPOCKTUPOBAHUS,

- CETEBOE U KAJIICHAAPHOE MIJIAHUPOBAHUE;

- OCHOBHBI€ MOHSITHS TPOCKTA OPTaHU3AIMHN CTPOUTEIIbCTBA;

- IPUHIIUIBI ¥ METOJIUKY pa3pabOTKH MPOEKTa MPOU3BOICTBA PabOT;

- mipodeccOHANIbHBIE MH(DOPMAIIMOHHBIE CHUCTEMBI JJISI BBITIOJTHEHHUS IMPOCKTa
IIPOM3BOJICTBA PabOT;

YMETh:

- ONpEeAeNsITh MO BHEIIHMM MpU3HAKaM M MapKUPOBKE BUJI U KAYECTBO

CTPOUTENILHBIX MATEPUATIOB U U3JIEIHIA;

- POM3BOJUTH BHIOOP CTPOUTEIBHBIX MATEPUATIOB M KOHCTPYKTUBHBIX JIEMEH-
TOB;

- OIIPENIENSATh MIYyOUHY 3alI0KeHUs! (PyHIaMEHTa,

- BBIIOJIHATH TEMJIOTEXHUYECKUN PACUET OTPAKIAIOIINX KOHCTPYKIIUH;

- noAOUpaTh CTPOUTEIbHBIE KOHCTPYKIMU ISl Pa3padOTKU apXUTEKTYPHO -
CTPOUTENBHBIX YEPTEXKEM;

- YUTATh CTPOUTEIIBHBIE U pabOUne YePTEKU;



- YUTaTh U IPUMEHSATH TUIIOBBIE Y3JIbI IPU pa3pabOTKe pabouMnX YepTEKEN;

- BBINOJIHATH YEPTEXKHU IUIAHOB, (acasoB, pa3pe30B, CXEM C OMOIIbIO HH(OpMa-
LIUOHHBIX TEXHOJIOTHI;

- YUTaTh I€HEPAJIbHBIE TUIaHbl YYAaCTKOB, OTBOJNUMBIX JJISi CTPOUTEIBHBIX O0BEK-
TOB;

- BBITIOJTHATH TOPU30HTAIBHYIO IPUBS3KY OT CYIIECTBYIOMINX OOBEKTOB;

- BBITIOJIHATH TPAHCIOPTHYIO MHPPACTPYKTYpy U OJaroycTpoucTBO MpHUiIeraro-
LIEH TEPPUTOPUH;

- BBITIOJTHSATH TI0 TEHEPAIbHOMY IIaHY Pa30MBOYHBIN YepTEXkK ISl BBIHOCA 3[IaHUS
B HaTypy,

- IPUMEHATh MH(OPMAIMOHHBIE CUCTEMBI JUIsI IPOEKTUPOBAHUS TE€HEPaJIbHbIX
IUIAHOB;

- BBIIIOJIHATH PacyeThl HArPYy30K, AEHCTBYIOIIUX Ha KOHCTPYKLUY;

- 10 KOHCTPYKTUBHOM CXE€ME ITOCTPOUTDH PACUETHYIO CXEMY KOHCTPYKIIHH;

- BBIIIOJIHATh CTATUYECKUIN Pacyer;

- IPOBEPSATH HECYIILYIO CITIOCOOHOCTh KOHCTPYKIUH;

- TOI0UPATh CEYEHUE AIIEMEHTA OT IPUJIOKEHHBIX Harpy3oK;

- OIIPENENATh pa3Mephl MOJOMIBHI (DyHAAMEHTA;

- BBITIOJIHATH PACcY€Thl COEMHEHUH JIEMEHTOB KOHCTPYKIUM;

- PacCUMTBIBATH HECYIIYIO CIIOCOOHOCTH CBall B POCTBEPKE;

- HUCIOJIb30BaTh MH(MOPMALMOHHBIE TEXHOJIOTMU TMPU MPOEKTUPOBAHUU CTPOHU-
TEBHBIX KOHCTPYKIIN;

- YUTATh CTPOUTEIIbHBIE YEPTEXKU U CXEMbI HHKEHEPHBIX ceTel U 000pyAOBaHUS;

- IOA0OMPATh KOMITJIEKTHI CTPOUTENBHBIX MAIIUH U CPEACTB MAJION MEeXaHU3aluu
JUISL BBITIOJIHEHUS padoT;

- pa3zpalaThIBaTh JOKYMEHTBI, BXOJAIIUE B POEKT MPOU3BOICTBA PaldoT;

- 0OpMJIISAITh YEPTEKU TEXHOJOTHUYECKOIO IMPOEKTUPOBAHMSI C MPUMEHEHHEM
MH(GOPMAILMOHHBIX TEXHOJIOTH;

- WCIIOJIb30BaTh B OpraHU3alliu MPOM3BOJACTBA pabOT MEepeoBOM OTEUECTBEH-
HBIN 1 3apyOeKHBIN OMBIT.



IIpakTnueckoe 3ansaTue Ne 1

OT10op, ynakoBka, TPaHCHIOPTHPOBAHUE M XpPaHeHHe 00pa3LoB
cnemupuyecknx rpynros (mo 'OCT 12071-2014)
eab padoThl

Lenpto paboThl siBNsieTCS OOy4YeHUE CTYJIEHTa METOAMKE OTOOpa, YHaKOBKE,
TPAHCTIOPTUPOBAHUIO I XPAHEHHUIO 00pa3oB CHEIU(PUIECKIX TPYHTOB B COOTBETCTBUU
¢ TpedoBanusiMu aerctByromero 'OCTa.

Teopernyeckas yacTb

Ot6op mpoO TpyHTa Ajig Ja0OPAaTOPHBIX HCCIEIOBAHHUM SABIAETCS Hambosee
BaKHBIM 3TAallOM ONPOOOBAHUS BBIJECICHHBIX MHXXEHEPHO-TE€OJIOTMYECKUX 3JIEMEHTOB.
OT Ka4ecTBEHHOTO 0TOOpa MPOO 3aBUCHUT MOJIYYEHUE PACUETHBIX 3HAYEHUN MPOYHOCT-
HBIX, e(hOPMAIIMOHHBIX U (PUIBTPALIMOHHBIX XapaKTePUCTUK TpyHTOB. HekoHTpomupy-
eMbI€ OIIMOKHK TIPU O0TOOpE MPOO HEHAPYIIEHHOTO CJIOXEHHUs (MOHOJUTOB TPyHTA) Ya-
CTO SBJISIFOTCS MIPUYMHON aBapUUHBIX JedopMaliiil 37aHUN U COOPYKEHUMN, TOCTPOCH-
HBIX Ha cnenuduueckux rpynrax CraBpomnoiibckoro kpas. [Ipu BeIMOTHEHUU pabOThHI
MpernojiaBarelib TOJDKEH YKa3aTh CTYACHTY Ha BO3MOXKHBIE OIIMOKH, CBSI3aHHBIE C OT-
00pOoM, YIIaKOBKOM, TPAHCIIOPTUPOBAHUEM U XpaHEHUEM MTPOO TPYHTA.

Anmaparypa u MaTepuaJibl
MOHOUT J1€CCOBOTO I'PYHTA UJIM TPYHTOBAs M1aCTa.
Pexymiee koapLo ¢ 3aTOYEHHON KPOMKOU U KPBIILIKAMU.
Hox ¢ nmpsiMbIM Jie3BUEM JUIMHOM OoJiee TuaMeTpa KOJbla.
['pyHTOHOC.
Beckl pazHoBecamu.
[IITaHreHMpPKYJIb, TUHENKA.
TexHnYecKui Ba3eauH.
[Tapadun ¢ no6askoii 35 - 50% rynposna.
Mapus.
0. Kactprons.
1. [Tecuanast 6aHs C SIEKTPOTUIUTKOM.
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MeToanka U NOpsiI0OK BbINOJHEHUS PadoThI
MeTtoauka oTéopa JiecCOBOro rpyHTa HEHAPYIIEHHOT'0 CJI0KEHU S
OTOOp rpyHTa ¢ NIOMOIIBLIO TPYHTOHOCA

C TexHonorueir otbopa mpoO IpyHTa C MOMOIIBIO TPYHTOHOCOB Pa3HBIX KOH-
CTPYKLIMH CTYACHTBHI 3HAKOMSTCS BO BpPEMs JIETHEH WHXEHEPHO-TE€OJIOTMYECKOM IPaK-
TUkH. [loaToMy NI HAIJISIIHOCTU B Ja0OpaTOpUU JEMOHCTPUPYETCS TPYHTOHOC, 3a-
MOJIHEHHBI TPYHTOM HEHAPYIIEHHOT'O CJIOXKEHHUS, U 3anapaduHUPOBAHHBIE MOHOJIMTHI
JECCOBOTO TpyHTa, OTOOpaHHBIE OypOBHKaMHU- H3bICKAaTEIsIMH. BpicoTa MOHOIUTA
J0JKHA OBITh HE MEHee €ro auamerpa. MOHOJUTHI MPOCATOYHBIX JIECCOBBIX I'PYHTOB
OTOMpPAIOT C MOMOLIBIO B/IABJIMBAEMBIX TOHKOCTEHHBIX L[UIMHIPUYECKUX TPYHTOHOCOB
C TOJIIMHOW CTEHKHU HE OoJiee 3 MM, MOTPYKAEMBIX CO CKOPOCThIO He Ooisiee 2 M/MUH
rpyHTOHOCOB. [locne u3BneueHus: HEHapYLUIEHHOTO JIECCOBOT0 00pasia (MOHOJIUTA) U3
TPYHTOHOCA, €r0 00OpavMBaIOT B JBa CJIOS Mapiied, OMyCKalOT B pacIIaBICHHBIN Ma-
padus ¢ Temmeparypoii 55 — 60°C, pasriaKHBAIOT OBEPXHOCTb M MapadHHOM MpHU-
KJIEUBAIOT ITUKETKY C YKa3aHHEM OOBEKTa, HOMEp CKBa)XMHBI U IIIyOMHBI 0TOOpa MoO-
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HOJINTA.

OT00p rpyHTa ¢ NOMOLIBIO PEKYIIET0 KOJIbLA

1.  W3MepstoT BBICOTY M BHYTPEHHUW AMAMETP PEKYIIEro KoJyibla. CMa3bIBatoT
KOJIBLIO C BHYTPEHHEW CTOPOHBI TEXHUYECKUM BA3€JIMHOM U B3BEIIMBAIOT C TOYHOCTHIO
no1,01r.

2.  Pexyuiee KoJblI0 yCTaHaBIMBAIOT Ha rpyHT. Kosbllo BEpTUKAIBLHO BABIM-
BalOT B IPYHT 0e3 nepekocoB. OAHOBPEMEHHO MOIPE3AI0T IPYHT C HAPYKHOU CTOPOHBI.

3.  IloBepxHOCTh IpyHTa 3aYHUIIAIOT HOXKOM OT LIEHTpa K NepuMeTrpy. Menkue
PAKOBHMHBI IIMNAKIIOT HOKOM. HapykHyr0 ITOBEPXHOCTh KOJIbLIA TIIATENBHO IPOTH-
paror.
KoJb110 ¢ TpyHTOM 3aKpBIBAIOT KPBIIIKAMH U B3BEIIMBAIOT.

5. Jlusa coxpaHeHMsI BIaKHOCTU IPyHTa KOJIbLIO TTOMELIAIOT B MOJUATHUIICHOBBIN
NakeT Win napauHUpyIoT.

TpancnopTupoBaHne U XpaHeHHe 00pPa3I0B
2.  MonomuTsl 1 00pa3Ikl HEHAPYIICHHOTO CIIOKEHUS MIPHU TPAHCIIOPTHPOBAHNUN
HE JOJDKHBI TTOABEPTaThCS PE3KUM TUHAMUYECKUM W TEMITIEPAaTyPHBIM BO3ICHCTBHIM.
3. YmakoBaHHbIe 00pa3Ilbl CICIYET XPAHUTh MPH MOJOKHUTEIHFHON TemMIepary-
pe B MMOMEIICHUAX MJIM KaMepaxX ¢ OTHOCHUTEIbHON BlakHOCTHIO Bo3ayxa 80 — 90%.

Conep:xkanue oTyera u ero popma
OTtyet mo mpakTUdeckoil pabote odopmisieTcst Ha nuctax Gopmara A4 u gon-
KEH COJEeprKaTh: LeNb pabOThl, OMMCAHUE MOCIEN0BATEILHOCTH JEHCTBUI MO O0TOODY,
yIaKOBKE, TPAHCIIOPTUPOBAHHUIO U XpaHEHHIO 00pa3LoB IMpocajoyHoro rpyHra. Jlo-
MOJIHUTENIbHBIE CBEJIEHUS MO0 METOJIMKE BBIMOJHAEMOW pabOThl CTYAEHT MOKET MOIY-
yuTh npu n3ydennu ['OCT 12071-2000, kOMMEHTUPYS OTAEIBHBIE ETOMOJIOKEHUS.

Bomnpoce! AJis1 3alIUTHI padoThI

1.  JlaTh ompeneneHue MOHATHS «CIeU(DUIECKUil TPYHTY.

2.  KakuMmu xapakTepucTUKaMu OTIMYAIOTCA crenuuuecKkre rpyHThI?

3. Tlouemy od4eHb BakHO AJisl JTaOOPATOPHBIX HCCIEIOBAaHUN OTOOpaTh Mpo-
Obl HEHAPYIIEHHOT'O CJIOXKEHUS?

4. Kakue ommbOku mnpu otTdéope mnpod (MOHOJMTOB) MOTYT TOBIMSTH Ha
HAJIC)KHOCTD 3/JaHUHN U COOPYKEHUI, TOCTPOCHHBIX HA CIEU(PUUECKUX TPYHTAX?

5. IlpuBectm mnpuMepbl M NPOKOMMEHTHPOBATh AaBapHUIlHBIE CUTYyalMH
31aHUM U COOPYKEHUH 110 MECTY CBOETO MPOKUBAHMS.

3amuTa npoBoauTcs B popme codece10BaHusl.

IIpakTHueckoe 3ansaTue Ne 2
OmnpenesieHue BpeMEHHOT0 CONPOTUBJICHUS IIPH OJTHOOCHOM CKATHH

eab padoThI
[lenpto paboOTHI ABISETCS M3YYCHUE METOJIUKH OIPEACIICHUS BPEMEHHOTO CO-
MPOTUBJICHUS TIPU OJJHOOCHOM CXKaTHUU OOpa3loB IpyHTa MpoyHOCThI0 MeHee 5 Mlla,
NPUMEHSEMON TIPU UCCIEOBAaHUMU TPYHTOB JIJIsl CTPOUTENHCTBA.
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Teopernyeckoe 000cHOBaHUE

BpeMmeHHOE CONMpOTHBIIEHHE TPYHTA OJHOOCHOMY CHKaTHIO OIpPENesaeTcs Kak
OTHOILIEHUE HATrPy3KH, MPU KOTOPOU MPOUCXOIUT pa3pylieHne o0pasia, K IIomaan ero
NEPBOHAYAIBHOTO CEYEHUSI.

BpeMeHHOEe COnpOTUBIIEHNE TPYHTa OJTHOOCHOMY CHKaTHIO SIBJIIETCS €r0 IIpOodY-
HOCTHOM XapaKTEpUCTUKON M MCIOIb3yeTCA KaK JUIsl KJIacCU(UKALIMOHHBIX LEJIEH, TaK
U JIJIs pacyeTa Hecyllel CHOCOOHOCTH OCHOBAHMM.

JUist ynponieHus: IpakTUYeCKOr padOThl BPEMEHHOE COITPOTUBIIEHHE TIPH OJHO-
ocHOM cxatuu B MIla onpenenstor ais o0Opa3LoB B BO3AYIIHO-CYXOM cocTOssHUU R..

Anmnaparypa 1 MaTepUaJIbl
1.  O6pa3zelr BO3AYIIHO-CYXOro TPYHTA IIWIMHAPUYECKON (HOPMBI BBICOTOM 4 cM
M [UTOIAIbI0 12,5 cM?, H3rOTOBIICHHEIH IO pa3Mepy KObLe-IPOGOOTOOPHIKA OICBOI
nabopatopuu U. M. JIutBuHOBA.
2.  Tlonesnas nmaGopatopus U. M. JIuTBruHOBA.
3.  lllTanTeHIMPKYIIb.
4.  TexHUYECKHUE BECHI.

MeTtoauka U NOPsAI0K BHINOJHEHUS] PA0OThI

1.  OO6pa3zer; cyxoro JieCCOBOTO TPyHTa IMOATOTaBIMBAIOT B (opMe KPyrioro
IAJIMH/pa C TTOMOIIBIO PEXKYIEro Kojblla mojeBoi taboparopuu M. M. JlutBuHoBa B
COOTBETCTBUM C YKAa3aHUSMHM, JAHHBIMU B MpakTHuueckoil padote 1. TopuoBble rpaHu
oOpasla rpyHTa, K KOTOPbIM MPHUKJIAIBIBAIOT CKUMAIOUIEE YCUIIHNE, TOHKHBI ObITh Mep-
NEHIUKYJISIPHBIMUA BEPTUKAJIBHOM OCH 00pa3ua.

2.  Pa3mepsl 00pa3IoB rpyHTa U3MEPSIOT C TOYHOCTHIO 70 1 MM.

3. IInomamp MOMEPEedHOr0 CeYeHMs 00pasIia BHIYHCISIOT B CM> ¢ TOYHOCTHIO 10
LEJbIX €ANHMII.

4.  OOpazeln rpyHTa MoMenialoT Ha HUXKHIOK 4YacTh Ipecca Tak, 4TOObI oOec-
NIEYUTh LICHTPUPOBAHHOE MPUJIOKEHNE CKUMAIOIIEH HArPy3KH.

5.  Ha oOpasen rpyHTa npukiagsiBaioT Harpy3ky crynessmu mno 0,05 Mlla no
€ro pa3pyLIeHUsI.

6. BpemenHoe compoTHBIEHME TIPU OJHOOCHOM  CXXaTuu oOpasia
onpenenstor ¢ Tounoctsio 0,1 MIla o ¢popmyire:
R = , F/S
rae F — Harpy3ka B MOMEHT pa3pylueHus oopasia B Mlla;
S - TIOIIA/Ib TTOMEPEYHOTO CeUeH s 00pasia B CM .

Conep:xkanue oT4yera u ero popma
Otyer no mpakTuyecko padbote odopmisieTcss Ha aucrax popmara A4 u goi-
KEH COJIEP)KaTh: I1eJIb PaOOThI, OMHCAHKE IMOCIEIOBATEILHOCTH JEHCTBUMA O TOJTO-
TOBKE M WCIBITAHUIO O0Opasiia, pacyeT BPEMEHHOTO COMPOTHBICHUS MPH OJHOOCHOM
CHKATHH.

Bonpoce! Ajst 3aIUTHI padoThI
1.  C kaxoif ueiabo MPOBOIUTCS HCTIBITaHHE 00pa3lia Ha OJHOOCHOE CyKaTue?
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2.  Tlouemy Harpysky cieayet yBeanuuBaTh ctyneHsmu no 0,05 MIla?

3.  Kakue ommOKu BO3MOXHBI IPY BBINOJIHEHUN TaHHOW MPAKTUYECKON OLINO-
KU, ¥ KaK UX UCKIIIOUUTH?

4.  CpaBHUTb CONPOTHUBIIEHUE U3YUYEHHBIX 00Pa3I0B C CONPOTUBICHUEM CKallb-
HBIX ¥ TOJYCKAJIbHBIX MopoJ, mpuBeneHHbix B Tabmmie b.1 TOCT 25100- 2011 «I'pyn-
Tol. Knmaccudukanusy.

IIpakTnueckoe 3ansaTue Ne3

N3rorosiienne 00pa3noB ¢ 32 JaHHBIMU3HAYEHUSIMHU BJIAKHOCTH M IJIOTHOCTH (110
I'OCT 30416-2012)
eab padoThl

[enbro pabOTHI SBIISIETCS U3YYEHHE METOJANKUA U3TOTOBIICHHS 00pa3I[OBTPYHTA C
3aIaHHBIMU 3HAYEHUSIMU BJIQKHOCTH U TJIOTHOCTH, KOTOPBIE 3aTE€M UCIOIB3YIOTCS JJIs
OTpENICNICHUs] MPOCATOUYHBIX, MPOYHOCTHBIX, N€POPMAIIMOHHBIX U (PUIBTPAIMOHHBIX
CBOMCTB J1a00OPATOPHBIMH METOJAMHU.

Teopernueckoe 000CHOBaHHE

Heo6xonumocTs uctbITaHus 00pasloB IpyHTa ¢ 3aJaHHBIMUA CBOMCTBaMH BO3-
HUKaeT MPH MPOCKTUPOBAHUH YIJIOTHEHHUS TPYHTOB B HACHIMSAX, TPYHTOBBIX IMOYIIKAX
U IPOTHUBO(MUIBTPAIIMOHHBIX YKpPaHaX.

Anmaparypa 4 MaTepHaJIbl
Cyxoti neccoBslii rpyHT B kKordectse 100 T.
Cuto ¢ oTBEpCTUAMH 2 MM.
TexHuyeckue BeChI.
CymmiibHbIN mKadg.
DKCHUKATOP.
CranbHbIe KOMbIa 06beMoM 50cm’ 13 mabopartopun M.M. JTuTBHHOBA.
Mem3ypxka o6bemom 100 e’

No O kRwWNE

MeToanka U NOPSAI0K BBINOJHEHUS padoThI
1. Jlns moarotoBku oOpaslia TpyHTa HAPYIIEHHOTO CIOXEHUS C 3aJaHHBIMU
3HAYEHUSIMHU BJIQXKHOCTU U TJIOTHOCTH HEOOXOAMMO TPYHT B KOJIMYECTBE OKOJO
100 r nmoacymUTh 10 BO3AYIIHO-CYXOI'O COCTOSIHUS, pacTepPeTh NECTUKOM C PE3U-
HOBBIM HAaKOHEYHUKOM B (papopoBoii CTynKe, MpOCesTh YEPE3 CUTO C OTBEPCTHSI-
MU 2 MM, OIIPEIEITUTh €ro BIaXXHOCTh B COOTBETCTBUHU C MPAKTUYECKON paboToil 4.
2. Jlns momy4yeHUs 3aJaHHOTO 3HAYEHMs BJIAXKHOCTH B TPYHT HEOOXOAMMO

100aBUTh pacyeTHOE KOJIMUECTBO BOIBI Q, oM’ ompenensiemoe 1o hopmyIie:
Qp=m, (W;— W)/py, (1+ W) (3.1)

rae m, - Macca MCCIeAyeMOoro rpyHTa npu BiaxsHocta W, T;

W; 1 W- COOTBETCTBEHHO 3aJIJaHHAasl M MCXO/IHAsI BIAXKHOCTh TPYHTA , JI.€.;

pyw — IUIOTHOCTB BOJIbI, paBHas 1 r/em’.

3. Tlocne yBnaxxHEHUsI TPYHT CJIEAyeT TIIATEIbHO MepeMeniaTh U MOMECTUTh
B 3KCHKATOp (1711 pABHOMEPHOI'O paclpe/ie]ICHUsI BJark) He MEHee YeM Ha 2 4Jaca C
MOCEAYIOIIUM KOHTPOJIBHBIM OMPEICIICHUEM BIAXKHOCTH.

4. YmimoTHEHHWE MOATOTOBJICHHOTO JI0 33JJaHHOW TUIOTHOCTH O0pasiia clemy-
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€T NPOU3BOAUTH B PabOUYUX KOJIbIIAX KOMIIPECCHOHHOTO MpUOOpa MOCIOMHBIM
TpamMOOBaHUEM TPYHTA.
5. 3ajaHHYIO0 MJIOTHOCTh YIUIOTHEHHOTO TPYHTA (CKEJET TPYHTA) pac- pgs

CUMTBIBAIOT MO U3BECTHOUN (pOpMyIie MEXaHUKH TPYHTOB:

Pas =p/[1+ W] (3.2)
I71€ p— INIOTHOCTD BJIAYKHOTO TPYHTA B KOJIbLIE IPUOOpA, r/em’;
W — B1a)XHOCTh TPYyHTA, 11.€.

Copaepixanue oTyera u ero gopma
Otyer no mpakTUyecko padbote odopmisieTcss Ha Juctax popmara A4 u go7-
KEH COJepKaTh: LIeJIb paOOThl, ONMKMCAHKUE MOCIEI0BATEILHOCTH IEHCTBUIA MO MOJATrO-
TOBKE U UCHBITaHUIO 00pa31a, pacyeT 3aJaHHON IJIOTHOCTU IPYHTA B CyXOM COCTOSIHUU
(ckenera rpyHTa).

Bonpoce! Ajst 3aIUTHI padoThI
1. Jlng pemieHuss KakKuX MPOEKTHO-NMPAKTUYECKHUX 3aJ1ay MPOBOASTCS HCIBITA-
HUS TPYHTOB C 33JJaHHOW BJIAXHOCTBIO U TWIOTHOCTHIO? [IprBecTuipumepsl.
2. Kak Ha mpakTHuKe BBIOIHAIOTCS PAOOTHI MO YIJIOTHEHUIO TPaMOOBAHHBIX H
I'PYHTOBBIX MOJYIIEK, YCTPOUCTBY IPOTUBODUIBTPAIUOHHBIX IKPAHOB?
3. Kakwue rpyHTHI Jqydilie HCTIOTB30BATh 7Sl YKa3aHHBIX LIEJIei?

IIpakTuueckoe 3ansaTue Ned

OmnpenesieHHe MAKCUMAJIBLHOM IVIOTHOCTH TPYHTOB
(mo 'OCT 22733-2016)
eab padoThl

Lenps paboTbl — Hay4yuTh CTYAEHTAa METOJUKE IMOJYYEHUS MaKCHUMaJIbHON

IJIOTHOCTH JII000T0 crienuduueckoro rpynta CTaBponojabCKOro Kpas.
Teopernueckoe 000cCHOBaHHNE

MakcumanbHyl MIOTHOCTh TPYHTA MOYKHO MOJYYWUTH TOJIBKO MPHU €ro OITH-
MaJbHOM BAAXXHOCTU. OTKIIOHEHUE OT ONTHMAJIBHOW BJIA)KHOCTH HE MO3BOJISIET MOJY-
YUTh MAKCUMAJbHYIO MIOTHOCTh. CyXOi MasjoOBIa)KHBIM CYTJIMHOK MPU TPaMOOBaHUU
WIM yKaTKe MPEeBPAIAETCS B PBIXJIYIO MbUIb. [lepeyBiia)kHEHHBINH CYTIMHOK B MSATKO-
MJIACTUYHOM MJIM TEKyYeM COCTOSIHMM TaKXe HE MOIAAETCs YIJIOTHEHHUIO.

MakcumanbHO MIOTHBIA TPYHT HEOOXOAMMO MOJTYYUTh AJIS MOBBIIICHUSI HECY-
el crnocoOOHOCTH MCKYCCTBEHHBIX OCHOBAHMWI B Te€J€ IPYHTOBBIX (aBTOJAOPOKHBIX U
/1) HAChITIEH TTPU YCTPOMCTBE MPOTUBO(MUIBTPALIMOHHBIX 3aBEC U HIKPAHOB.

Annmaparypa u MaTepuaJIbl
[Tpu6op Coro3nopHuM I CTAHAAPTHOTO YIIIOTHEHHUS TPYHTOB.
TexHuueckue BeChl.
Crynika Ne 7 ¢ pe3MHOBBIM IECTUKOM.
kad cymmapHBIA.
Curo ¢ orBepctusimu 10 Mm.
[Hunmuaapsl MmepHbie eMkocThio 100 mit.

ook wnE
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/. UlTaHreHIUPKYJIb.

8. BIOKCHI.

9. Hox maGopaTtopHBIii.

10.Yamku MeTaTn4ecKne eMKOCTBIO S J1.

MeToauKa U MOPSIAOK BHINOJHEHHS PadoThI
1. Or6upaercs npoda 0AHOPOIHOTO IpyHTa Maccoit 10 10 kr.

2. VI3 5101 mpoOBI BBIIEISIOTCS OT/IEIbHBIE TPOOBI Maccoil Mz = 2,5 Kr.

3. [IpoOsI rpyHTa BBHICYIIMBAIOT HA BO3/AYXE B JIaOOPAaTOPHUHU.

4. TTpoObl pacTUpPAIOT B CTYIIKE U IIPOCEUBAIOT uepe3 cuto 10 mm.

5. [IpoObI mepeHOoCIT B YallKU U JOYBIXKHSIOT A0 3aJaHHOM BIaKHOCTU
rpyata  (Ws). HeoOxomammoe uis noyBiakHeHHs! kKonmdecTBO Bojabl (QQ) ompe-
JEJSIOT 10 popMyiie:

Q=m3 W, (4.1)

6. BBOIAT B IpyHT pacCUMTaHHOE KOJMYECTBO BOJBI U OJTHOBPEMEHHO IIE-
PEMEIINBAIOT TPYHT JIOMATOYKOM-MaCTEPKOM.

7. I[IpoOsI TpyHTa MEPEHOCAT W3 YalleK B SKCHKATOPBI U BBIAEPKUBAIOT HX
HE MEHee 2 4 IPU 3aKPBITHIX KPBIIIKaX YKCUKATOPA.

8. YnoTHeHre Kaxa0u mpoOkl rpyHTa IPOBOAT B Iprbope Coro370pHUM.

9. UcnpiTaHne 1Mo OMpeesieHnI0 MaKCUMaIbHON TJIOTHOCTH CKeJIeTa TPyHTa
ClIeTyeT CUMTaTh 3aKOHYEHHBIM TOTJIA, KOT/Ia C MOBBIIIEHUEM BIAXKHOCTH MPOOBI
P TOCIEAYIONUX IBYX-TPEX HCIBITAHUAX Ha YIUIOTHEHHE MPOUCXOIMUT IMOCIIe-
J0BaTeIbHOE YMEHBIIIEHUE 3HAUCHUH TIOTHOCTH YIUIOTHEHHBIX 00pa3IoB WM KO-
r/1a TPYHT TIEPECTACT YIUIOTHATHCS M HAUYMHACT MPHU yJlapax Tpy3a BEDKUMATHCS U3
npubopa.

10. TIlo momy4eHHBIM B pe3ysbTaTe WUCIBITAHUN 3HAUEHUSM IJIOTHOCTH H
BJIQKHOCTH T'PYHTA ONPEAEIAIOT IUIOTHOCTh CKeJeTa TPYHTa (Pg) ¢ MOrPEUIHOCTHIO
0,01 r/cm® o hopmye:

p=p/(1+0,01W). (4.2

Conep:kanue oTyera u ero gopma
OTtyer mo mpakTU4ecko padore odopmisiercs Ha aucTax Gopmara A4 u
JIOJDKEH COJIEPKaTh: 11eb PadOThI, CIIUCAHUE TOCJICIOBATEIHLHOCTH ACHUCTBUMN 110
MOJITOTOBKE M HMCIBITAHWIO 00paslia, pacyeT MaKCHMAJIbHOW IJIOTHOCTH TPYHTa B
CYXOM COCTOSIHUU (CKeJleTa TPyHTa).

Bomnpocs! s 3a1uThI padoThl
1. Jlns pemieHus KakuxX MPOEKTHO-MPAKTUYECKUX 3a/1ad MPOBOIUTCS ONpeeie-
HUE MAaKCUMaJIbHOM MJIOTHOCTHU TpyHTa? [IpuBecTH npumepsl.

2. Kak Ha mnpakThke BBINOJHUTH pabOTHI AJIS MOJYYEHUS MaKCHUMAaJIbHOM
IJIOTHOCTH TpyHTA?

3. Kakue rpyHTBI Jydlle HCHOJB30BaTh B 3aBUCUMOCTH OT IMOCTaBJICHHBIX
nesen?
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IIpakTnueckoe 3ansaTue NeS

OmnpeneneHue NJIOTHOCTH TPYHTOB MeTOAOM3aMelleHUs 00beMa (110
I'OCT 28514-90)

eab padoTsl
Llens paboThl — HAYYUTH CTYJEHTA ONPEACIATh MIIOTHOCTh MbIJIEBATHIX, TJIUHU-
CTBIX, IECYAHBIX U KPYITHOOOJIOMOUYHBIX TPYHTOB METOJO0M 3aMelIeHUs] o0beMa.

Teoperuueckoe 000cCHOBaHUE

CymHOCTh METO/Ia 3aKII0YaeTCs B YCTAHOBIICHUHM OTHOIICHHS MAaCCHI MPOOBI
TpyHTa K €ro 0o0beMy IMPH YCIOBHH, YTO M3 CJIOS HUCIBITBIBAEMOTO TPYHTa OTOHPAIOT
nmpo0y HE0OXOAUMOTro 00beMa, KOTOPYIO 3aMElIal0T Cpeo (MaTepuaioM) ¢ U3BECT-
HOU IUIOTHOCTBIO.

Heo6xoaumocTh B TaKMX MCHBITAHUAX BO3HUKAET, KOTJa HEBO3MOXKHO WJIM HET
HEO0OXOMMOCTHU B OIPEIEIICHUU TUIOTHOCTH METOIOM PEXKYIIETo KOJiblla Win napadu-
HUPOBaHUEM 00Pa3L0B HEMPABUIBLHOU (POPMBI.

Anmnaparypa 1 MaTepUaJIbl

1. Tlecko3arpy304HbIil ammapar ¢ 3arpy304HON KaMepou M 3aJBUKKOMN JJIs
NEPEKPBITHSL.

2. XKectkuit nuct ocHoBaHus pazmepom He MeHee 300x300 MM wiu AUameT-
poM 300 MM ¢ OTBEpCTHEM MOCPEAMHE, COOTBETCTBYIOIIUM BBIITYCKHOMY OTBEp-
CTHIO NIECKO3arpy304HOro armapara.

3. KanubpoBaHHbI cOCyl MTUIHMHIPHUECKON (OPMBI C U3BECTHBIM 00BEMOM,
BHYTPEHHUM JTHAMETP KOTOPOTO COOTBETCTBYET JUAMETPY OTBEPCTHUS B JIMCTE OC-
HOBaHMSI.

4. Cwura ¢ pa3MepaMu KBaapaTHbIX sueek: 63; 40; 31,5; 20; 10; 2 u 0,2 mwm.

5. TexHHUYECKHUE BECHI C MTpeaesioM B3BemMBanus 5 u 20 Kr.

6. WHCTpyMeHTHI ISl BIpAaBHUBAHMS MMOBEPXHOCTU TPYHTA W ISl yriayOJie-
HUSI JIYHKU (HAmpUMep, METaJUIMYecKas JMHEWKa, pe3ell, MOJOTOK, JOXKKa H
KHUCTbD).

7.  Tlocyna mst or6opa mpoObI TpyHTA.

8. B kadectBe OIHOPOIHOM CpeAbl C M3BECTHOW IUIOTHOCTBIO IPUME-
HSAIOTCBITYYHI CyXOM MEeCOK, 36pPHOBOI COCTaB KOTOPOTO OTBeUaeT (hopMysiam:

Omax / Amin < 2; u 2vMm = d = 0.2 MM,
rae d — KpyImHOCTE 3€pEH HAIOJHSIOIIETO [ECKA, MM;
o —  KDPYINHOCTH 3€pEH, BBIPAKEHHAs MaKCHMMAJIbLHBEIM pa3MEPOM

KBaIPATHO SIMEMKU BEPXHETO KOHTPOJIBHOTO CUTA, HE OoJiee 2 MM;
dmin — KPYITHOCTB 3€pEeH, BhIpAXKECHHAsT MUHUMAJILHBIM Pa3MepOM KBaJpaTHON
SAYEUKU H)KHETO KOHTPOJIBHOTO CUTa, HE MEHEe 2 MM.

Meroauka U MOPsAI0K BBINOJHEHUS Pad0ThI
1. Jluct ocHOBaHMS MOMEIIAIOT HA TOPU30HTAIBHON MIJIOCKOM MOBEPXHOCTH.
2. lleckobak anmapaTa ¢ 3aKpbITON 3a/IBU’KKOM MOJIHOCTHIO HAIOJHSIOT Iec-
m,
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KOM U OIPEICIISIOT €r0 MacCy
3. 3arpy3o4Hyr0 KaMepy YCTaHAaBJIMBAIOT HAa OTBEPCTHE B METALIHYECKOM
aucte. OTKPBIBAIOT 3aJIBMDKKY, ITOCJIE YETO TECOK BBICBHIITACTCS HA TOPHU30HTAIIb-
HYIO TIOBEPXHOCTh. 3aTEM 3aJBIIKKY 3aKpBIBAOT, allllapaT CHUMAIOT C JIUCTa OCHO-
BaHMSI M CHOBA ONPEICIIAIOT €ro Maccy (mj).
4. Maccy necka, BRICHIIIAHHOTO U3 MeCK00aka B 3arpy304HyI0 KaMepy KOHH-
4yeckoi (popmbl () BRIYMEIISIOT B TpaMMaXx ¢ OKpyriieHHeM 1o 1 T 1o dopmysie:
m, =m, -m) , (5.1)
rie m,— Macca MecKo3arpy304Horo armrapara, HaloJHECHHOTO ITECKOM, T
m; - Macca IeCKO3arpy304HOro armrmapara 1mocjie HalOJHEHHS 3arpy304HOM
KaMephl, T.
5. OmpenensiroT Maccy IMeCKO3arpy304HOro amnmaparta, BHOBb IOJHOCTBIO
3aIOJIHEHHOTO TIECKOM (m,), M MPH 3aKPhITOM 3aJIBHKKE TTOMEIIAIOT arrapar
Ha JIUCT OCHOBAHMUS, a JUCT OCHOBAHUS — Ha OTBEPCTHE KAJIMOPOBOYHOTO
cocyna.
6. OTKpBIB 3aABHIKKY, TAIOT BBICBHINIATHCS MECKY M, KaK TOJBKO MPEKPATUTCS
JIBM)KEHHUE TEeCKa, BHOBb 3aKPBIBAIOT 3aJBMXKKY. [locie 3Toro, CHsB ammapar,
U3MepsIoT ero macay; ( ).
7. 3Ha4yeHWe MacChl Iecka (m,), HAIOJHSIOIICT0 KaauOpPOBOYHBIA COCYI,
OIIPEJICIISIOT B TPAMMaX C OKpYyTJICHHEM JI0 1 T 1o dopmysie:
my = m,- (m,+ my), (5.2)
rIe m; — Macca MecKo3arpy304Horo amnmapara, HaloJIHEHHOTO TIECKOM, T
m, — Macca IeCKa, BBICBIIIAHHOTO U3 MeCKo0aKa B 3arpy304HYI0 KaMepy Ko-
HUYECKOH (OPMBI, T;
m, “MACCa [IECKO3arPy30YHOr0 AMMapara MOC/Ie HAMOMHEHHS Kaaropo-
BOYHOTO COCYJIa, T.

8. 3HaYCHNE TNIOTHOCTH HAMOJHSIOMIETO IIeCKa p, B r/em® OTIPENICIISIOT C
oxpyrierneM 10 0,01 r/em® mo dopmyire:
po =my [ Vg, (5.3)

rae m, — Macca Iecka, HeoOXoaumasl IJi HAMOJHEHUs KaTMOPOBOYHOTO
cocyna, T;

V, — 00BEM KaHOPOBOYHOTO COCYHd, CM-.

9. 3a pe3ynbTar ompenenaeHus IOTHOCTH HAMOJHSIOUIETO IecKa MpuHUMa-
I0T Cpe/iHee apu(pMETHUECKOe 3HaYCHHE Pe3y/IbTaTOB JBYX MapajuleIbHbIX U3Me-
PEHHH, eCII MX 3HAYCHHS OTIMYAIOTCS PYT OT Apyra He 6onee, gem Ha 0,01 r/cm’.
Ecnu otnuune Gospliie, TO cieayeT MOBTOPUTH UCIIBITAHUE.

10. TIlpoBenenue ucneiTanusg. Ha moBepxHOCTH MOAJIEKAIIErO UCHBITA-
HUIO CIJIOSI pa3paBHUBAIOT IJIOLIAAKY, COOTBETCTBYIOIIYIO pa3Mepam JHCTa OCHO-
BaHUs, U Ha 3Ty MOBEPXHOCTh MOMEIAIOT JIUCT OCHOBAHUS U 3aKPEIUIAIOT €ro, uc-
KJIF04asi BO3MOXXHOCTh CMEIICHUSI.

11. Tlox KpyribIM OTBEPCTHEM JIUCTA BBIKAMBIBAIOT JYHKY C MPUMEPHO
BEPTUKAJIbHBIMU CTEHKaMU TaKuUM 00pa3oM, uToObl M30eXaTh HApyIIEHUsS ecTe-
CTBEHHOTO clloKeHHs. [ TyOMHa TyHKH JOJKHA 00ecTieynBaTh MUHUMAIIbHBIA 00b-
€M TIPOOBI.

12. M3BneueHHBIH U3 JTYHKU TPYHT TIIATEIbHO COOMPAIOT U B3BEIIMBAIOT
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(m).
13. TlosHOCTHIO HANOJHEHHBIM TIECKOM TME€CKO3arpy30YHbIN armapar
Macco m; ( IpH 3aKPBITOM 3aJBIIKKE) IMOMEINAIOT HA JINCT OCHOBAHUS, PacIio-
JIO’KEHHBIN HaJ| TYHKOM, 3aTE€M, OTKPBIB 3aJIBUXKKY, BBICHIIAIOT MECOK BJIYHKY. Kak
TOJBKO JIBUKEHHE MECKAa MPEKPaIaeTCsl, 3aKPhIBAIOT 33JIBUKKY U, CHSB arapar,
U3MEPSIOT €ro Maccy (1my).
14. 3HaueHHe MaccChl MECKA, HAMOJHAIOUIETO JYHKY m: ONPEACISIOT IO
dbopmye:
m; =m, — (m, +m,), (5.4)
rje m; —Macca IeCKO3arpy304HOro anmnapara, HallOJJHEHHOTO [TECKOM, T;
m, — Macca IECKa, BBICHIIIAHHOTO U3 MEeCKo0aka B 3arpy304HyIOKaMe-
Py KOHHYECKOU (hOPMBI, T;
m, — Macca MecKo3arpy304Horo arrapara 1mocjie HaroJIHeHUS JIyHKH,
T.
15. OO6paboTka pe3ynbTaToB. 3HAYEHWE IUIOTHOCTH HCIBITHIBAEMOTO
IPYHTa ONPEEISIOT B T/cM° ¢ okpyrierneM 10 0,01 r/em® mo dhopmyie:

P=m/™mspy (5.5)

ra¢ 1IN — mMacca UCIBITRIBACMOTO I'PYHTA, YAAJICHHOTO U3 JIYHKH, T,

m; — Macca IeCcKa, HallOJIHAIOLIET O JIYHKY, T;
Po - CPEIHSS INIOTHOCTDH HAITOJIHSIOUIETO MECKA.
Coaep:xkanue or4yera u ero popma
OTtyer no nmpakTUyeckoil padbote odopmisiercst Ha nuctax popmara A4 u a07-
KEH COepKaTh: LEeNb pabOThl, ONMCAHUE MOCIEA0BATEIBHOCTH IEUCTBUHN MO MOJArO-
TOBKE U UCIIBITaHUIO 00pa3lia, pacyeT MIIOTHOCTU TPyHTA.

Bomnpocsl AJ1s1 3a10MTHI padoThI
1.B xakux ciydasix BO3HUKAeT HEOOXOIUMOCTh OMPELIATh TUIOTHOCTh TPYHTA
METOAO0M 3aMelleHust 00bema?
2.Kak noaroroBuTh MeCOK I OmnbITa?
3.B ueMm cocrout uaes omnnita?
4.MO>XHO JT1 3aMECHHUTH MECOK JPYTUM aHAJOTUIHBIM MaTEPHUATIOM WIIH
BOOU?

IpakTnueckoe 3ansaTue Ne6
Onpenesienne HaGyxanusi rAUHUCTHIX TPyHTOB (M0 F'OCT 12248-2010)

eab padoThI
Lenb pa®oThl — HAYYUTH CTYJEHTa METONY ONpeiesieHUs: HaO0yXaHUSATPyHTA.
Teopernueckoe 000cHOBaHMe

HalyxaHue IMMHUCTBIX TPYHTOB YacTO MPUBOAUT K aBApUSIM U pa3pyLICHUIO
3JaHUI U coOpyXeHUil. BennunHa HaOyxaHUs 3aBUCHUT OT COJEP>KAHUS [IIMHUCTBIX Ya-
CTHUIl U MUHEPAJIOTUM IIIMHUCTON (ppakuuu. MakcuManabHbIM HaOyxaHueM o0JaiaroT
MOHTMOPHWJUIOHUTOBbIE TIUHBI (10 20% nepBoHayanbHOrO oObeMa). MuUHUMalIbHOE
HaOyxaHHe HaOJII01aeTCs B JIECAX U CYNECsX.

3a mokaszaTenb HaOyxaHHUS MPUHUMAIOT OOBIYHO OTHOCHUTEIBHOE CBOOOTHOE
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HaOyxaHue, BhIpakeHHOe B %0 Uiy 1.e.

Anmnaparypa 1 MaTepHuaJibl
1. Tlpubop nns onpenenenus cBobogHoro Hadyxanus rpyHToB (ITHI).

2. HWnaukarop yacoBoro Tuna c renoi aenenus 0,01 mm.

MeTomea H NMMOPAAOK BBINNOJTHCHUSA paﬁoTbI

1. OO0pasen rpyHTa ISl UCHIBITAaHUS. HA HaOyXaHUE BBIPE3aloOT pa-
OOYMMKOJIBLIOM.

2. I'pyHT B KOJBIIE CIEAYET MOKPHITH C IBYX CTOPOH (PUIBTPAMH.

3. Konb1o ¢ rpynTom nomectuts B ipudop ITHI.

4. B ITHI" 3anuth Boay M HaOM0IaTh 3a pa3BUTHEM JAepopMaluii MO WH-
JUKATOPY, 3alUChIBAs IOKA3aHUS UHIUKATOPA B JKypHAJL.

5.  Ha ocHoBanuu 3ammceil B )KypHaJle CIEIyeT ONpeNeauTh aOCOIIOTHYIO
nedopmaruio rpyHTa (B MM) B 8FHOCUTEIIBHYIO e opMaltuio o Gopmysie:

§=Ah/h

rae h - BeicoTa pabovero Koyiblia, MM.

Conep:xkanue oryera u ero popma
Otyer o mpakTU4eckoil padore opopmisiercs Ha aucTax popmara A4 u
JOJDKEH COJeprKaTh: LEedb pabOThl, OMMCAHUE MOCIEI0BATEIILHOCTH ACUCTBUN 1O
HOJTOTOBKE U MCIBITAHUIO 00paslia, pacueT BEJUYMHBI OTHOCUTEIIBHOTO Halyxa-
HUSL.

Bomnpocs! st 3a1MThI padoThI
1. B dem npuuynHa HaOyXaHUs TTIUHUCTHIX TPYHTOB?
2. Kakwue rpyHTBI HIMEIOT MaKCUMalIbHOE Ha0yxaHue?
3. Kak 60opotscsi ¢ HabyxaHneM TpyHTOB MIPH CTPOUTEIHCTBE 3IaHUN HCO-
OpyXEeHU?
4. TlpuBectu nmpuMephl aBapUMHBIX CUTYAIIUN, CBSI3aHHBIX ¢ HAOyXaHUEM
I'PYHTOB.

IIpakTuueckoe 3ansaTue Ne7

Omnpenenenue ko3 PpunuenTa GpuiabTpaUuUNecYaHbIX TPYHTOB (110
I'OCT 25584-2016)
eab padoThI
[lens paboOThl — HAY4YUTH CTYJEHTA OMPENEsATh KOAIDPHUIMEHT (GUIbTpaIuu
PBIXJIBIX MBUIEBATHIX MECKOB POPIITAACKOTO sipyca r. CTaBpOIois.
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Teopernueckoe 000CHOBaHME
BomonpoHuiiaeMocTs SBISIETCS BAXKHEUIIIM CBOMCTBOM CITEIU(PHIESCKUX TPYH-
TOB, PACCMOTPEHHBIX BbIlIe. IMEHHO ¢ QuUIbTpamyieid BOAbI CBA3aHBl UX HETaTHBHbBIE
CBOMCTBa (MPOCaTOYHOCTh, HaOyxaHnue, cypdosus u np.).

Anmaparypa 1 MaTepHuaJibl
1. TIpu6op KD-00M.
JlabopaTopHBbIE BECHI.
Cexynaomep.
Hox ¢ npsiMbIM J1€3BUEM.
Jlomartka.
[Ipecc BUHTOBOM.
[InacTUHBI TIOCKHE C TIaJKOW MOBEPXHOCTHIO (M3 CTEKIA, TUIEKCUIIIaca
WA METajja).

NOo kWD

Meroanka U NOPsiI0K BbINOJHEHUS Pad0ThI

1. 3 xopmyca npubopa u3BieKaoT GUIbTPALMOHHYIO TPYOKY U pa30uparoT
ee. 3aroJHSIOT UIMH/IP UCIBITHIBAEMBIM TPYHTOM.

2. B xopryc HalMBalOT BOJY U BpPALIEHUEM MOJBEMHOIO BHUHTA MOAHUMAIOT
NOJICTaBKy J0 COBMEILEHMSI OTMETKM I'paJMEHTAa HAalopa Ha IUIAHKE C BEPXHUM
KpaeM Kopimyca.

3. YcTaHaBnMBalOT UWIMHAP C TPYHTOM Ha MOJCTaBKY U BpPALEHUEM MOIb-
€MHOT0 BHHTA MEIJIEHHO MOTrPYXkaroT B BOJY, COJEPXKAILyOcs B KOpIyce, 0 OT-
METKH rpaaueHTa Hamnopa 0,8 ¥ OCTaBIIIOT €ro B TAKOM IOJIOKEHUU 10 TEX MOp,
MIOKa TPYHT HE YBIAXKHUTCS. B mponecce BOJOHACHIEHUS TPYHTA MOIEPKUBAET-
Csl IOCTOSIHHBIN YPOBEHb BOJbI Y BEPXHET0 Kpasi KopIryca.

4. TTomemiaroT Ha oOpaszell TpyHTa JATyHHYIO CETKY, OJCBAIOT Ha ILWJIMHAP
My(dTy, BpalleHHUEM MOJABEMHOIO0 BHHTA OMYCKAIOT (UIBTPALMOHHYIO TPYOKYy B
KpaiHee HUKHEE MTOJIOKEHHUE U OCTABJISIOT HA 15 MuH.

5. Koaddurment gunabTpanuu onpeaessioT B cieayroliemM nopsake. Bparie-
HUEM ITOJBEMHOT0 BHHTA YCTAHABJIMBAIOT IUWJIUHADP C TPYHTOM JO COBMEIICHUS
OTMETKM HEOOXOJMMOTO TpaJMeHTa Hamopa Ha IUIAHKE C BEPXHUM KpaeMm
KPBIIIKK KOPITyca W JIOJIMBAIOT BOABI B KOPITYC IO BEPXHETO €ro Kpas. McribsiTanue
MIPOBOJIAT MIPH MOATAITHOM YBEITUYCHUH 3HAUCHUH TpaJIieHTa HaIopa.

6. 3amoJIHAIOT MEPHBIN CTEKJISTHHBIN OaJJTOH BOAOW M, 3aKphIBasi MAJIBIIEM €0
OTBEPCTHE, OTIPOKHUIBIBAIOT OTBEPCTUEM BHU3, MOAHOCAT KaK MOKHO OJIMKE K ITH-
JUHAPY C TPYHTOM M, OTHHUMAsl TIajel, OBICTPO BCTaBISIOT B My(hTy DUIbTpaIu-
OHHOH TPYOKH Tak, YTOOBI €r0 TOPJIBIIIKO COMPUKACATIOCH C JTATYHHOU CETKOH, a B
OaJIJIOH PaBHOMEPHO TMOAHUMAIKNCH MEJKHE MYy3BIPhKH BO3Ayxa. Eciu B MepHBIN
OaJIJTIOH TIPOPHIBAIOTCSI KPYITHBIE IYy3BIPHKA BO3JyXa, TO €Tr0 HEOOXOIUMO OITy-
CTUTh HUXE, TOOUBIIUCH MOSBIICHUS MEJIKUX My3bIPbKOB.

7. OTMeuas BpeMsl, KOrJa YpOBEHb BOJbI JOCTUTHET JCJICHMS IIKaJIbl Mep-
HOTO GaiioHa, oT™MedeHHOro mudpoii 10 (it 20) cM°, IPHHUMAIOT 3TO BpeMs 3a
Havyasio (uiabTpaiuu BoAbl. B nanbHeieM (UKCUPYIOT BpeMs, KOIrJla YpOBEHb
BOJbI mocturuer coorBerctBeHHo neixenun 20, 30, 40, 50 cM° M JIPYTUX Kpat-
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HBIX 3HA4YeHUH. [IpOn3BOAAT YeThIpe OTCUETA.
8. Koadurment punptpanuu K, BEIYUCIAIOT M0 popMmyiie:
K=864VW/tAT],
rae V — o6beM mpoduabTpoBaBIIeiics BOJIBI IPU OAHOM 3aMepe, M’

t — cpemHss TPOMOJDKUTENBHOCTh (uibTpaiuu (10 3amMepaM  Tpu
OJIMHAKOBBIX PAcX0JlaX BOJBI), C;

A — momaas MOMEPeYHOro CeYeHUs LUUINHApa (UIBTPAIMOHHON TpyOKH,
e’

T = (0,7 + 0,03 Ty) — mompaBka JJIsl MPUBEJECHHS 3HaYEHUs KOdhPuirenrta
OUIBTPAIMK K yCIOBHAM (HIBTpanuy Boxsl mpu Temmeparype 10°C, rie Ty —
dakTryeckas TemrepaTypa BOJbI IPH UCTIBITAHNUM;

J - rpanueHT Hamnopa,

864 — nepeBoiHOM KOA(D(PHUIIMEHT U3 CM/C B M/CYT.

Conep:xkanue oT4yera u ero popma
Otyer o mpakTUyeckoil padore opopmisiercs Ha aucTax popmara A4 u
JOJDKEH COAEpKaTh: 1eJIb PabOThl, OMMMCAHKUE MOCIEI0BATEIBHOCTH JAEUCTBUI IO
MOATrOTOBKE M UCIBITAHUIO 00pa3lia, pacueT BEIWYUHBbI Kod(pduirieHta GuiabTpa-
1117078

Bonpoce! ans 3ammMThI padoThI.
1. Tlouemy ko3¢ duiMeHT GUIBTPAIIMTN UMEET PA3MEPHOCTH CKOPOCTH?
2. Kak BOAOIPOHUIIAEMOCTh TPYHTA 3aBUCHT OT €T0 JINTOJIOTHH?
3. Vkazarp mnpuMEpHO BeIMUMHY Kod(dduimeHta QUIBTpAli TpaBHS,
IIECKOB Pa3HOW KPYITHOCTH, CYNIECEH, CYTJIMHKOB U TJIMH.
4. Kak MOXHO CHHU3UTH BOJIONPOHUIIAEMOCTh TPYHTOB B TPAKTHUKE
CTPOUTEIBCTBA PA3TUYHBIX OOBEKTOB?

IIpakTnueckoe 3ansaTue Ne§

OnpenesieHne NPOCaJTOYHOCTH JIECCOBBIX TPYHTOB
(mo 'OCT 23161-2012)
Heab padoThl
[lesnb — HAYYUTH CTYEHTA OMPEACICHUIO XapaKTEPUCTUK MTPOCATOYHOCTH B CO-
oTBeTcTBUM C AeicTBYomnuM ['OCTowm.

Teopernueckoe 000CHOBaHME
[Ipocano4HOCTh — SIBISETCS TNIABHEUILIMM CBOMCTBOM JIECCOBBIX TPYHTOB, KOTO-
pble MIUPOKO pacnpocTpaneHsl Ha Tepputopun CeBepHoro Kaska3za. Ilpupony u mexa-
HH3M 3TOT0 ITPOLECCA PACCMATPHUBAIOT B JICKIIHOHHOM KYpCE.

Anmaparypa 1 MaTepHuaJibl
1. KommpeccuoHnHbIe TPUOOPHI, COCTOSIIUE U3 CIASAYIOMNUX OCHOBHBIX Y3JIOB
U JieTaJIen:
e pabouero konbila ¢ BHyTpeHHUM nuameTpoMm 70 — 90 MM U BBICOTOM OT
20 1o 30 Mmm;
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UJTUHAPUYECKON 000MMBI;

nepGoprUpOBaHHOTO MITAMIIA;

MOJIZTOHA C €eMKOCTBIO JJI1 BOJABI M TePPOPUPOBAHHON KPBIIIKOH;
uHANKATOpOB ¢ 1eHoi aenenus 0,01 MM ams u3MepeHus BEPTUKAIbHBIX
nedopmanuii 00pas3IoB TPyHTA;

® MEXaHH3Ma BEPTHUKAIbHON Harpy3Kku o0pasiia rpyHTa;

e 00pa31bl IPOCaAOYHBIX TPYHTOB.

MeToauKa U OPSIAOK BBINOJHEHHUS PadoThI
1. Obpaszenr rpyHTa A1 MCHBITAaHUS HA MPOCAAOYHOCTH OTOOpaTh W3
MOHOJIMTA pabovYrM KOJIBIIOM KOMIIPECCUOHHOTO MpHrbopa.
2. Konprio ¢ rpyHToM B3BecuTh ¢ TouHOCThIO 70 0,01 T m momecTuth B
KOMIIPECCUOHHBIN TTPUOOP.

3. JIns mcneiTyemMoro oOpasiia HeoOXOAMMO OMPEASTUTh (PU3MUECKHUE Xa-
PAKTEPUCTUKU: BIAXKHOCTh, MJIOTHOCTb, MPEACHbl MJIACTUYHOCTH, BBIYUCIUThH KO-
3¢ HUIUEHT MOPUCTOCTH, CTEIICHb BOJIOHACKHIIICHHUS, YHCIIO IIaCTHYHOCTH 110 [9].

4. Paboyee KOJBIO C TPYHTOM MOMECTUTh Ha MOJJAOH KOMIIPECCHOHHOIO
npubopa OCTphIM KpaeMm BBepxX (IIpelBapUTEIBLHO TOPIBI 00pas3la MOKPHITH Oy-
MaXHBIMH (UIIBTPAMHU), @ 3aT€M IIPOU3BECTU COOPKY mpudopa.

5. HcnbiTaHue MpoU3BECTH MO CXEME «OJHOW KPUBOW» MPHU 3aJaHHOM J1aB-
neunu P = 0,3 MI1a.

6. [Tpu naBnenun P = 0,3 MIla oOpa3er 3aMOYUTh BOAOW CHHU3Y BBEPX
4yepes MOAJ0H KOMITPECCUOHHOTO MpUoopa.

7. 3a yCIOBHYIO CTaOMIM3aLMI0 MPOCAJAKU NpUHUMAeTcs nedopmanus
0,01 mm 3a 3 4gaca.

8. [Tocne okoHYaHUSI UCTIBITAHUN HEOOXOAMMO CIMTH BOAY W3 MpubOpa,
pasrpy3uTh 00paseln, u3BjIedb paboyee KOJIbIO, B3BECUTh €ro ¢ o0pasioM s
ompeseNeHus] TUIOTHOCTH CKeJeTa IMOCe HCIBbITaHul, OTOOpaTh JIBe MpPOOBI Ha
BJIAYKHOCTb.

Q. OTHOCHTENBHYIO IIPOCAIOYHOCTD TPYHTA (8, .€.) IO CXEMEe «OIHOU
KPUBOM» CJEAyeT ONMpeAeiINTh KaK JIOMOJHUTEIbHOE OTHOCHUTEIIBHOE CXKaThe 00-
pasiia B pe3yibTaTe 3aMadyuBaHus 1o Gopmyrie:

Snp= Ahpp/ 1,

TIE np AWONIOTHUTENBHOE CKAaTHE (ITPOCAKa) TPYHTA B Pe3yJIbTaTe 3aMayvH-
BaHUS, MM;

h - BeIcOTa 0Opasia (KoibIla), MM.

Conep:xkanue oT4yeTa u ero popma
OTtder Mo mpakTU4eckor padoTe odopmisieTcss Ha auctax ¢opmata A4 u
JOJDKEH COJEpIKaTh: 1eJb paboThl, OMUCAHUE TOCIEA0BATEIHPHOCTH ACHCTBUI 1O
MIOJITOTOBKE U MCTIBITAHUIO 00pasiia, pacueT BeTUYUHBI OTHOCUTEILHON TIpOocaaoy-
HOCTH.

Bomnpocs! AJist 3alUTHI padoThI
1. IlpuunHa U MEXaHU3M NIPOCATOUYHOCTH JECCOBBIX IPYHTOB.
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2. IloueMy mNpoOCagOYHOCTh  BBIpaKAeTCs B  BUAE  KOIPPUIMEHTA
OTHOCUTEJIBHOM IPOCAT0YHOCTH?

3. [louemy ucrbITaHNE HA3BIBACTCSI METOJIOM «OJIHOM KPUBOW»?

4. I310KUTE CyTh METOJA «JIBYX KPUBBIX).

5. [lepeuncanTb METOIbI CTPOUTENBCTBA HA IPOCAIOUYHBIX TPYHTAX.

IIpakTnuyeckas moaroroska Nel
Onenka ceiicMHU4YeCKUX CBOMCTB I'PYHTOB OCHOBAHMS

Heab padoTsl
HayuuTbcst oOlleHUBAaTH CEHCMHYHOCTh IUIOIIAJIKH CTPOUTEIHCTBA B
3aBUCHUMOCTH OT THUIIA TPYHTOBBIX YCIOBUH.

Teopernueckoe 060CHOBaHUE

[Ipu MpoeKTUPOBaHUU 3JAHUN U COOPYKEHUM JIJII CTPOUTENIbCTBA B CEMICMU-
YECKUX pallOHaX CJIEAYyET YUUTHIBATH:

a) NHTEHCUBHOCTb CEHCMUYECKOTO BO3JICHCTBUS B Oaiiax (CECMUYHOCTD);

0) MOBTOPSIEMOCTh CEHCMUYECKOTO BO3ACHCTBUS.

MHTEHCHBHOCTh U TOBTOPSEMOCTh CJIEIyeT MPUHUMAThH MO KapTaM CEeUCMHU-
YECKOro paioHupoBaHusi teppuropun PP, npunsareiMm Poccuiickoin AxaneMueit
HayK. YKa3aHHasi CEHCMUYHOCTh OTHOCHUTCS K y4acTKaM CO CPEIHUMHU IO CeCMU-
yeckuM cBoiictBaM rpyHTamu (Il kaTeropuu cornacuo tadu. 9.1).

Onpenenenne CEHCMUYHOCTH IIOIIAJKH CTPOMUTENIBCTBA IPOU3BOJUTCS Ha
OCHOBAHUHU CEMCMHUYECKOTO MUKPOPAMOHUPOBAaHUSA. B paiioHax, AJisi KOTOPBIX OT-
CYTCTBYIOT KapThl CEHCMUYECKOTO MHKPOPAHOHUPOBAHHUS, JIOIyCKAETCs OIpeae-
JSTh CEHCMUYHOCTD IIJIOMIAIKK CTPOUTENILCTBA cortacHo Taou. 9.1.

[Tnomanku CTPOUTENHCTBA C KPYTU3HOM CKIOHOB Oojee 15°, OGIU30CTHIO
MJIOCKOCTE COPOCOB, CUIILHOW HAPYIIEHHOCTHIO MOPOJT (PU3UKO-TEOJIOTrMYECKUMHU
npolLeccaMH, MPOCATOYHOCTBIO TPYHTOB, OCBHIISIMU, OOBajaMu, ILJIBIByHAMH,
OTIONI3HSIMH, KaPCTOM, TOPHBIMHU BBIPAOOTKAMHU, CETISIMU SBJISIFOTCSI HEOIaronpusiT-
HBIMHU B CECMHYECKOM OTHOIIEHUU. [Ipr HE0OX0IMMOCTH CTPOUTENHCTBA 3TAHHIMA
U COOPYKEHUM Ha TaKuX IUIOMIAJKaX CJIEIyeT MPUHUMATh JOTOJHUTEIbHBIE MEPHI
K YKPEIUICHUIO UX OCHOBAHUU U YCUJICHUIO KOHCTPYKLIUM.

Ha nnomankax, ceiCMUYHOCTh KOTOPBIX MPEBBIIIACT 9 6aIoB, BO3BOIUTH
3/IaHUsl U COOPYXKEHUS, KaK MpaBuiio, He fomyckaercs. [Ipu HeoOxoaumocTu cTpo-
UTEIBCTBO HAa TAKUX IUIOMIA/IKaX JOIMyCKaeTcs Mo coryiacoBanuio ¢ ['occrpoem Poc-
CHU.

OTtHecenue momaaky K | kareropuu no ceMCMUYECKUM CBOWCTBAaM JIOMYC-
KaeTcsl MpU MOILIHOCTU CJI0sl, cOOTBeTCTBYroLero I kareropum, Oosiee 30 M ot
YEpPHOM OTMETKHM B CJIydae HAChIIU WIM IUJIAHUPOBOYHOM OTMETKM B CIlydae
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BBIEMKHU. B cilydae HEOJHOPOIHOrO COCTaBa IPYHTA, IJIOLIAJKA CTPOUTEIHCTBA
OTHOCHUTCS K 0oJiee HEOJAronpUsATHON KaTerOpUH MO0 CEHCMUYECKUM CBOMCTBAM,
ecnu B npenenax 10-meTpoBoro cios rpyHra (cuuTas OT IUIAaHUPOBOYHOM OT-
METKH) CJIOM, OTHOCSIIIUIICS K 3TOM KaTeropuu, UMEET CYMMApHYIO TOJNIIUHY 00-

jee 5 M.

Tabmuma 9.1 — CelicMUYHOCTD IUIOIIAJKU CTPOUTEIBCTBA B 3aBUCUMOCTH OT THUIIA
TPYHTOBBIX yCJIOBUI

Karero- CelicMU4HOCTD

pus rpynn I'pynTHI IJIOIIAAKH

1o ceii- CTPOUTENILCTBA

CMH- Ye- npu

CKUM celicMUYHOCTH

CBOICTBaM paiioHa, 6aJisbl

71819

I CkanpHbIE TPYHTHI BCEX BUIOB (B TOM YHCIIC BEYHOMEp3ble nBe4-| 6 | 7 | 8

HOMEp3JIbIC OTTAsBIINE) HEBBIBETPEIbIE M CIIa00-BBIBETPEIIbIC:
pr1'[HOO6JIOMO‘IHI)Ie TPYHTBI INIOTHBIC MAJIOBJIAXKHBIC U3 MarMaTu-
YecKuX mopoJ, coaepxkammue 10 30% mnecyaHO-TIIMHUCTOTO 3aMoJ-
HUTCJIA: BBIBCTPCJILIC U CUJIBHOBBIBCTPECJIBIC CKAJIbHBIC U HECKAJIb-
HBbIC TBEpIOMEpP3ible (BEYHOMEP3JIbIC) TPYHTHI MPHU TEMIIEPAType
MuHyc 2[1C ¥ HWXE NPH CTPOHUTENBCTBE M JK- CIUTyaTallMd II0
npuHiuny | (coxpaHeHHe TPYHTOB OCHOBaHUS B

MEP3JIOM COCTOSTHHH )

CKasibHbIE TPYHTHI BHIBETPEINIBIE U CUIILHOBBIBETPEIIBIE, B TOM YHC-
Jie BEeYHOMEp3Jble, KpOME OTHECEHHBIX K | Kareropwu; KpymHooo-
JIOMOYHBIE TPYHTHI, 32 UCKIIOYEHUEM OTHECEHHBIX K | KaTeropuw;
IIECKU TPABEJUCTHIE, KPYIHbIE U CPEIHEH KPYNHOCTH IUIOTHBIE U
CpelHeN TUIOTHOCTH MAJIOBJIQKHBIE M BJIAXKHBIE, TIECKA MEJIKUE U
IbIIEBATHIE TIOTHBIE U CPEIHEHN TNIOTHOCTH MAJIOBIAXKHBIE; TIIMHH-
CTBI€ TPYHTHI C TIoKa3aresieM koucucrenmmu I 0,5 npu kosddu-
nuente nopucroctd e < 0,9 s rmH U cyraubkoB U e < 0,7 —
s cyreceil; BEYHOMEP3Jble HECKAIbHBIE TPYHTHI IIACTHYHO-
MEP3JIbIE MJIM CHITyYeMEpP3IIbIE, a TAKKe

TBEPIO-MeP3JIbIE TIPU TeMIeparype Boiie MuHyc 2°C 1pu cTpou-
TEJILCTBE M OKCILTYaTal[My 10 MPUHIMIIY |

[Tecku peIXJible HE3aBUCHUMO OT BIAXKHOCTH M KPYIHOCTHU: HECKH
TpaBeNMCTHIE, KPYITHBIE W CPEAHEW KPYITHOCTH, IJIOTHBIE M CpPe-
HEeHl TUIOTHOCTH BOJOHACHIIIEHHBIE; MECKU MEJIKHE M TbLIeBaThIe
TUTOTHBIE W CPENIHEH IUIOTHOCTH, BIIAYKHBIE M BOJOHA- CHINICHHBIC,
[JIMHKUCTBIE TPYHTHI ¢ TOKazaTeneM KoHcuctennuu 10>0,5; rnunm-
CTBIE TPYHTHI ¢ NokaszateneM KoHcucTeHnuu 1.<0,5 mpu kosdpdu-
IUeHTe mopuctoctu e>0,9 s rmH U CyrmHKOB U >0,7-11s1 cy-
neceid; BEUHOMEp3JIble HECKaJbHBIE TPYHTHI MPHU

CTPOUTENLCTBE U dKCIUTyaTanuu no npuHuuny |l (qomyckaercs ot-
TauBaHHE TPYHTOB OCHOBAHMS)

[Ipu nporHo3upoBaHuU MOJBEMA YPOBHSI TPYHTOBBIX BOJ U OOBOJHEHUS
IPYHTOB (B TOM 4YHCII€ MPOCAZAOYHBIX) B MPOLECCE IKCILTyaTallul 3/IaHUS U CO-
OpPY>KEHHSI KaTEerOpUH I'PyHTa CIIEAYeT ONpPEeNessiTh B 3aBUCUMOCTH OT CBOWCTB



IpyHTa (BIaXKHOCTH, KOHCUCTEHIIUN) B 3aMOUYEHHOM COCTOSIHUU.

[Ipu cTpouTenbCTBE HA BEUHOMEP3JIBIX HECKAJIBHBIX TPYHTaX MO MPUHIH-
ny II, ecnu 30Ha oTTaMBaHUs PACHPOCTPAHSIETCS IO MOACTHIIAIOLIETO TAJIOIO
IPYHTa, TPYHThl OCHOBAHUS CIIEAYET pacCMaTpUBaTh KaK HEBEUHOMEP3JbIE (IO
(aKTHUYECKOMY COCTOSIHUIO MX MOCJIE OTTAUBAHMUS).

JIns 0c000 OTBETCTBEHHBIX 3/IaHUN W COOPYKEHHM, CTPOSAIINXCS B panio-
HaX CeMCMUYHOCTHIO 6 OaIOB Ha MIIOIIAKaX CTPOUTENbCTBA ¢ rpyHTamu |11 ka-
TErOPUU MO CEHCMUYECKUM CBOMCTBAM, PACUETHYIO CEMCMHYHOCTH CIEAYET
NIPUHUMATH PaBHOM 7 Oasiam.

[Ipu OTCYTCTBMU AaHHBIX O KOHCUCTEHLIMH WJIU BIAXKHOCTH TJIMHUCTBIE U
necyaHble TPYHTBI IIPU TOJIO)KEHUH YPOBHS I'PYHTOBBIX BOJI BBIIIE 5 M OTHOCSIT-
cs klll kaTeropuu no celicMMYECKUM CBOMCTBAM.

AnmnapaTtypa u MaTepuaJIbl
1. OGpa3ipbl TPYHTOB.
2. [Tpubops! qu1st onpeneneHus GU3NIECKUX XapaKTePUCTUK TPYHTOB.

MeToanka U NOPSIAOK BBINOJIHEHHSI Pad0ThI
1. M3yuuth ycTpoiicTBO TpuOOPOB Il ompeneiacHus ¢duszude-
CKHUXXapaKTEPUCTUK TPYHTOB.

2. I3yunuth METONMKY ompenesieHns PU3NYECKUX XapaKTEPUCTHK TPYH-
ToB.Hayuuthbcsi u3MepsiTh MIOTHOCTh TPYHTA, BIAXKHOCTh TPYHTA, BIAXHOCTH
Ha TPaHMIIC TEKYYECTH U Ha TPAHMIIC PACKATHIBaHU, KOOPPHUIIMEHT TOPUCTO-
CTH,TPAHYJIOMETPUYECKUIN COCTaB IPYHTA.

3. Onpenenuth (pr3MUecKre XapaKTEePUCTHKN 00pa3IloB TPyHTA.

4. Tlo tabaune 9.1 onpenenuTs KaTeropuro TPyHTA MO CEUCMUUYECKUM
CBOWCTBaM.

5. ITo Tabmune 9.1 onpeaenuTh CEHCMUYHOCTH TUIONIAJIKK CTPOUTEIIHCTBA
C3aJIaHHBIM THUIIOM TPYHTOBBIX YCJIIOBHIA.

Coaep:xanue oT4yeTa u ero gopma
OT4eT Mo mpakTUYECKOl paboTe odopmisgeTcss B TeTpaasx s J1abopa-
TOPHBIX Pa0OT U JIOJDKEH COJEPKATh: 11eJIb PAOOTHI, ONMCAHUE W TIPUHITUI pado-
Thl IPUOOPOB, MOCIENOBATEILHOCTh OMpPEACICHNS (U3NIECKUX XaAPAKTEPUCTHK
00pa3IoB IPYHTOB, HEOOXOAMMBIEC TAOJIHIIBI, BEIBOBI, CIUCOK MCIIOIH30BAHHOMN
JUTEPATYPHI.

Bonpocs! st 3a1IMThI padoThI
1. ITpuGops! 11st onpeneneHus: GU3NIECKUX XapaKTEPUCTUK TPYHTOB.
2. Metonuka omnpeaesieHust PU3ndecKux XapakKTepUCTUK TPYHTOB.
3. MeToauka OLIeHKH CeHCMUYECKIX CBOIMCTB IPYHTOB.
4. ®akTOpHl, BIUSIOIINE Ha CEHCMUYHOCTb IUIOIIAIKH CTPOUTENIbCTBA.
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IIpakTUyeckasi noAroToBKa Ne2

OuneHka ceiicCMMYECKUX CBOMCTB 3IaHUI M COOPYKeHU I

Heab u padoTsbI
HayuuTbcs npon3BoauTh OLIEHKY CEMCMUYECKUX CBOMCTB 3JaHUN U COOPYKEHUH, a
TaKXe KOHCTPYKLIMU 30aHUN U COOPYKEHHM.
Teopernyeckoe 0600cHOBaHUE

3/1aHUS U COOPYKEHHS JOJIKHBI ObITh pa3/iefieHbl aHTUCEUCMUYECKUMH IIIBAMU B
CiIyJasix, €CIlu:
- 3IaHKE WU COOPY)KEHNE UMEET CIOXKHYIO (hOpMY B TUIAHE,
- CMEKHBIC YYaCTKU 3/IaHUS WU COOPYKECHUSI UMEIOT TIEPEeTaibl BBICOT 5

M 1 Oonee. B ogHO3TaXHBIX 3AaHMAX BhIcOTOM M0 10 M mpm pacdeTHOU ceii-

CMUYHOCTH 7 0ajIOB aHTUCEWCMHUYECKHE MIBHI JIOMTyCKACTCS HE yCTPaUBaTh.
AHTHCEMCMHYECKHUE BBl JOHKHBI PA3AC/ISATh 3aHUS U COOPYKCHHS TI0 BCEH BbI-
core. JlomyckaeTcst He ycTpawBaTh OB B (PyHIaMEHTE, 32 UCKITIOUEHUEM CIIyJacB,
KOI'/Ia aHTUCEMCMHUYECKUH II0B COBIAIAET C OCATOYHBIM.
Paccrosinug Mexy aHTUCEHCMUYECKMMHU IBAMH M BBICOTA 3JIaHUN HE JIOJDKHBI
MPEBBINIATH PA3MEPOB, YKazaHHbIX B Ta0m. 10.1.
JlecTHUYHBIE KJIETKHU JOJKHBI OBITH 3aKPHITHIMU, UMEIOIIMMH B HAPYKHBIX CTEHAX
OKOHHBIC TPOEMBbI. PacmosiokeHre W KOJMYECTBO JIECTHUYHBIX KJIETOK JOJIKHO
OBITh HE MEHEE OJHOW MEXITY aHTUCEHCMUYECKHMH IIBAMHU B 37aHUSX BBICOTOM
0oJiee Tpex dTaxei.
AHTHCEHCMHYECKHE TIBBI JOHKHBI OBITh BBITIOJIHEHBI ITyTEM BO3BEIACHUS MAPHBIX
CTCH WJIA paM, a TaKKe BO3BEICHUS PaMbl U CTEHBI.
[Tpu BeICOTE 3/IaHUS WIIM COOPY>KCHHS 10 5 M IIMPHUHA TAKOTO IIBA JOHKHA OBITH
He meHee 30 mm. [llupuHa aHTHCEMCMHYECKOTO IIBA 3[aHUS WA COOPYKEHUS
OOJBIIIEH BBICOTHI JIOJKHA OBITH YBeTU4YeHa Ha 20 MM Ha KaxIble 5 MBBICOTHI.

Tabnuna 10.1 — PaccTosiHre MEXTy aHTUCEMCMHUYECKUMU TIIBAMU

Pasmep no anvHe (lwumnpuHe),

M BbicoTa, m (uncno staxkem)

HecyLme KOHCTPYKUNM 303HWUN  pa jarag CeMCMUYHOCTb, Bansbl

7 B ] 9 7 | 8 | 9

1.MeTannunyecknin unu xene-
306eTOHHbIN KapKac naucre-
Hbl }Kene306eToHHble
MOHONUTHbIE

Mo TpeboBaHMAM ana Hecen-
CMMYECKMX PANOHOB, HOHE
6onee 150 m

Mo TpeboBaHMAM ANA He-
CeiCMUYECKNX paioHOB

2. CTeHbl KpynHOMNaHe bHble 80 |80 60 45(14) 39(12) 30(9)

3. CTeHbl KOMMIEKCHOMN
KOHCTPYKLMK, B KOTOPbIX:

a) ’kenes3o0b6eToHHble BKIOYEHUS
N }enesobeToHHble nosca 06-
Pa3yIoT YEeTKYH KapKacHY
cucrtemy:
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Npu py4Hom Knagke | kateropmm 80 |80 60 30(9) 23(7) 17(5)

TO Ke, |l KaTeropum 80 |80 60 23(7) [20(6) 14(4)

6) BepTUKanbHble Xenesobe-
TOHHbIE BK/HOYEHMA,YCUINBA-
toLLMe CTEHbI UAn

NPOCTEHKN, HEe 06pasytoT
YEeTKMM KapKac

npu py4yHou Knagke | kKateropmm 80 |80 60 20(6) [17(5) 14(4)

To Xe, |l KaTeropum 80 80 60 17(5) [14(4) 11(3)

4. CTeHbl N3 BUBPMPOBAHHbIX
KMPNUYHbIX NaHenen nam
0/1I0KOB; CTEHbI N3 BETOHHbIX
b710KOB

80 80 60 23(7)  20(6) 14(4)

5. CTEHbI U3 KUPMUYHON UIN
KaMeHHOW KNnagKu, Kpo-
MeyKa3aHHbIX B M03. 3 U1

4:

npu Knagke | kateropum 80 80 60 17(5) 14(4) 11(3)

TO Xe, |l KaTeropum 80 80 60 14(4) |11(3) 8(2)

3a BBICOTY 3/JaHMS MPUHUMAETCS PAa3HOCTh OTMETOK HHU3ILIEr0 YPOBHS OTMOCTKH
WM CIJTAHUPOBAHHOW MOBEPXHOCTH 3€MJIM, NMPUMBIKAIOIIEH K 3JaHUI0 U Bepxa
HapY’>KHBIX CTEH.
BricoTa 31aHuit O0JBHMI] ¥ TKOJI MPU CEHCMUYHOCTHU TUTOIIAIKH CTPOUTEIIHCTBA 8
1 9 0ayIoB OTPAaHUYMBAETCS TPEMS HA3EMHBIMU ITAXKAMH.
3anoJHEHNE aHTUCEHCMHUYECKHX [IBOB HE JIOJDKHO MPEMATCTBOBATH B3AMMHBIM T'O-
PU30HTAIBHBIM [IEPEMELIEHUSAM OTCEKOB 3[aHUS WIH COOPYKEHHUS.
COopHbIe xKene300€TOHHBIE IEPEKPHITHS U TIOKPHITUS 3aHUM JTOJKHBI OBITh 3aMO-
HOJINYEHHBIMH, )KECTKUMHU B TOPU30HTAIBHON INIOCKOCTH M COEIMHEHHBIMU C BEp-
TUKAJbHBIMU HECYITUMU KOHCTPYKIIUSIMHU.
XKecTkocTh COOPHBIX KEIE300€TOHHBIX MEPEKPBITUI M MOKPBITUI JT0KHA OBITh
oOecrieueHa myTeMm:
- COeIMHEHMsI TTaHesel (MIUT) NEePEeKPhITUI U MOKPHITUIA U 3aJIMBKU I1IBOB
MEK]ly MaHeIsIMHU (ITMTaMH ) [IEMEHTHBIM PacTBOPOM;
- YCTPOMCTBA CBS3EM MEXy NaHEIsIMHU (IUIMTaMU) U AJIEMEHTaMH Kapkaca
WU CT€HAMHU, BOCIIPUHUMAIOIIUX YCHIIHS PACTSLDKEHUS U CABUTA, BO3HUKAIOIIHE
B IIBAX.
BokoBble rpaHu nmaneneu (TJIUT) NEPEKPHITUN U MOKPBITUI JOJKHBI UMETH IIIO-
HOYHYIO WU pU]IIEHYIO TOBEPXHOCTD.
B KHpNUYHBIX U KAMEHHBIX 3/IaHUSIX JIMHA YACTU IMaHEJIeW MEepeKphITHi (TTOKPHI-
TUW), OMUPAIOIIMXCA HA HECYILME CTEHBI, BHIMIOJHEHHBIE BPYUYHYIO, JOJIKHA OBITH
He meHee 120 MM, a Ha BUOpUpOBaHHbIE KUPITUYHBIE NTAHEIN U OJIOKU — HE MEHEee
90 mm.
Henecymiye 3yeMeHThl THIA MEPEropoJ0K M 3arMOoJHEHUN Kapkaca JAOJKHBI ObITh
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JIETKMMH, KakK MPaBUIIO, KPYMHOINAHEIbHON WM KapKACHOW KOHCTPYKLUHMU U CO-
€IMHATHCSA CO CTEHAMH, KOJIOHHAMH, a Tpu JUTMHE 0osiee 3 M — U C IEPEKPHITUIMHU.
B 3maHMsX BbIIIE MATH 3Ta)Xeil HE JOIMYCKAETCS NMPUMEHEHHE MEPEropoJIoK M3
KUPIWYHOW KJIQJIKH, BBITIOJHEHHON BPYYHYIO.
[leperopoaku U3 KUpIUYa WM KaMHS JTOJDKHBI OBITH ApMUPOBAHBI HA BCIO JITHHY
He pexe, yeM uepe3 700 MM 1O BBICOTE CTEPKHSIMHU OOIIMM CEYEHHUEM B IIBE HE
menee 0,2 cm. JlomyckaeTcs BBIOJHATD MEPETOPOIKHU MOJABECHBIMU C OTPaHUYHUTE-
JSIMU TIEPEMENIEHUH U3 TJIOCKOCTH MaHEeen.
BbiHOC 0aiKOHOB B 3JJaHUSAX C KAMEHHBIMU CTEHAMU HE JIOJDKEH MpeBbIaTh 1,5 M.
[To Bepxy cOOpHBIX JIEHTOUHBIX (DYHIAMEHTOB JIOJKEH OBITH YJIOXKEH CIION pac-
tBOpa Mapku 100 TomuHoM He MeHee 40 MM 1 TPOAOILHAS apMaTypa TUaMETPOM
10 MM B KOTMYECTBE: TPHU, YETHIPE U MIECTh CTEPIKHEN NPU PACUETHOU CEUCMHUYHO-
ctu 7, 8 u 9 GamnoB coorBeTcTBeHHO. Yepe3 kaxapie 300 — 400 MM Mpoa0JibHbBIE
CTEPKHH JIOJDKHBI OBITh COCTMHEHBI MTOTIEPEYHBIMU CTEPKHAMHU TUAMETPOM 6 MM.
B ¢pynnameHnTax u cTeHax MOJBAJIOB U3 KPYMHBIX OJIOKOB JAOJHKHA OBITH 0oOecneye-
Ha MepeBsi3Ka KIAJIKU B KaXJIOM PsiIy, a TAKXKE BO BCEX yriaxX U MEePeceueHusix Ha
riyouHy He MeHee 1/3 BbICOTHI 0J10Ka; (yHIaMEHTHbIE OJIOKU JOJIKHBI OBITH YJIO-
’KEHBI B BUJI€ HETIPEPHIBHON JICHTHI.
PactBop A1 3anoHEHUs ITBOB MEX Iy OJIOKaMU JIOJDKEH ObITh HE HIDKE 25 MapKH.
B 3panusax npu pacueTHO# ceiicMuaHOCTH 9 0ayuIoB TODKHA OBITH MPETyCMOTpEHA
YKJIaJKa B TOPU30HTAJIbHBIE IIBBI B YIJIaX UM MEPECEUCHUSIX CTEH MOJBaJIOB apMa-
TYpPHBIX CETOK JJIMHOW 2 M C MPOJOIBHON apMaTypoil OOIIel TUIOIIAIbI0 CEUCHHUS
HE MeHee | cM.
B 3paHusx g0 Tpex 3Taxkedl BKIIOYUTEIBHO U COOPYKEHHSIX COOTBETCTBYIOLIEH
BBICOTHI MPU PACUETHON ceCMUYHOCTH 7/ U 8 0ayIoB JOIMYCKAaeTCs MPUMEHEHUE
JUIS KJIAQJIKH CT€H IOJIBAJIOB OJIOKOB ITYCTOTHOCTHIO 10 50%.
['MapOU30NISILIMOHHBIE CJION B 3AaHUSAX JOJKHBI OBITH BBIIIOJHEHBI U3 LIEMEHTHOTO
pacTBopa.
Kapkacnuvie 30anusn
B kapkacHbIX 30aHHAAX KOHCTPYKIMEN, BOCHIPHUHUMAIOMIEN TOPU30HTAIBHYIO CEl-
CMHUYECKYIO Harpy3Ky, CIyKUT: KapKac, KapKac ¢ 3al0JIHEHUEM, KapKac ¢ BEpTH-
KaJTbHBIMH CBSI3SIMU, TUadparMaMy WIH SIpPaMH KECTKOCTH.
JJ1st KapKacHbBIX 3[JaHUM MPU PACUETHON CEeCMUYHOCTH / — 8 0aioB 10MyCKaeTcs
MPUMEHEHNE HAPYHBIX KAMEHHBIX CTECH ¥ BHYTPEHHHX KEJI€300€TOHHBIX WUJIH Me-
TaJUIMYECKUX paM (CTOEK), IPH 3TOM JIOJDKHBI BBITIOJHATHCS TpeOOBaHUS, ycTa-
HOBJICHHBIC JIJI1 KAMEHHBIX 37aHui. BbicoTa Takux 31aHMii HE JOHKHA MTPEBBINIATH
7 M.
XKecTkue y31bl ke1e300€TOHHBIX KapKacoB 3[aHUM JTOJKHBI OBITh YCUJIEHBI MPU-
MEHEHHUEM CBApPHBIX CETOK, CIIUPAIH WY 3aMKHYTBHIX XOMYTOB.
VYyacTku purenei u KOJOHH, MPUMBIKAIOIINE K KECTKUM y3jaM paM Ha pPaccTos-
HUU, PABHOM TOJYTOPHOU BBICOTE X CEUEHUSs, JOJIKHBI apMUPOBATHCSA 3aMKHYTOM
NonepeyHor apMaTypoit (XoMyTamu), YCTaHABIMBAEMOM IO pacyeTy, HO HE pexe
yem uepe3 100 mm, a A7 paMHBIX CHCTEM C HECYIIMMHU JuadparMamu — HE peke
yem uepe3 200 mm.
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Huadparmbl, CBS3M M fAllpa KECTKOCTH, BOCIHPUHUMAIOIIME TOPU3OHTAIBHYIO
Harpy3Ky, JTOJDKHBI OBITh HEPEPHIBHBIME T10 BCEW BBICOTE 37aHUSI U PaCIioaraTh-
Cs B 00OMX HAIMpaBICHUSX PABHOMEPHO W CHMMETPUYHO OTHOCHUTEIHHO IIEHTpA
TSOKECTH 3AaHus. OrpaxaaloiMil CTCHOBBIMU KOHCTPYKIUSMHU KapKacHBIX 3/1a-
HUW JOJKHBI OBITh JICTKHE HABECHBIC MaHeNu. J[OMmycKaeTcss UCIOIb30BaHUE KUP-
MAYHBIX U KAMEHHBIX CTEH, €CJIM OHU BBITIOJIHEHBI U3 KUPIHUYHBIX WM KAMEHHBIX
naHesie uin OJIOKOB, U3TOTABIMBAEMBIX B 3aBOJICKMX YCIOBUSIX C MIPUMEHEHUEM
BUOpAIUy, WM U3 KUPITUIHOW MIIM KaMEHHOM KJIAJKA Ha PaCTBOPAX CO CICIHATb-
HBIMH JT00aBKaMH, MOBBIIIAIONIMMH CIICTVICHUE PAacTBOpPa C KUPIUYOM WU KaM-
HEM.
[Ipu pacueTHOM ceicMUUYHOCTH / OaJJIOB JAOIMYCKAETCS BO3BEIACHUE HECYIIUX CTEH
3MaHUN U3 KJIAJKU Ha pacTBOpax C IlacTuukaTopamMu 0e3 MPUMEHEHUs CICIH-
aJbHBIX JOOABOK, MOBBIIIAIONIUX MPOYHOCTH CIEIUICHHS PacTBOpa C KUPIHAYOM
WU KaMHEM.
[IprumeHeHne caMOHECYIIIUX CTEH U3 KAMEHHOM KIIAJIKU JOIYCKAEeTCS:
- [IpH 111are MPUCTEHHBIX KOJIOHH KapKaca He OoJiee 6M;
- MPHU BBICOTE CTEH 3JaHUI, BO3BOAUMBIX HA IUIOMAJKAX CEUCMUYHO-
cThio 7, 8 1 9 OamioB, cooTBEeTCTBEHHO HE Ooee 18, 16 1 9 Mm.
Krnanka camoHecylux CT€H B KapKacHBIX 3/IaHUAX JOJKHA ObITh | wmm
IT xaTeropuu, uMeTh THOKHE CBSI3M C KapKacoM, HE MPENATCTBYIOIINE TOPU30H-
TaJIbHBIM CMEIIICHUSIM Kapkaca BJI0JIb cTeH. Kiajgku B 3aBUCUMOCTH OT UX COIpPO-
TUBJISIEMOCTH CEMCMUYECKUM BO3JICHCTBUSM MOAPA3ACIISIOTCS Ha KaTerOpHUH.
Kareropus kupnuyHON WM KaMEHHOM KJIAIKH ONPENEISAETCS BPEMEHHBIM COIPO-
THUBJICHUEM OCEBOMY PACTSKEHHIO MO HEMEPEBSI3aHHBIM 1IBaM (HOpMaJlbHOE CIIeN-
JIeHUE), 3HAYEHHE KOTOPOTO JIOJDKHO OBITH B TIpeIesiax:
TSt Knanku [ kareropum — Rbp > 180 «ITa (1,8 krc/cm?);
st knanku 11 kareropun — 180 kI 1a > Rbp > 120 xITa (1,2 krc/cm?).
JI71s1 TIOBBIMICHUSI HOPMAJIBHOTO CIICTIICHUS R'Dp JIOJKHBI TTPUMEHSITBCSL PaCTBOPBI
CO CHELHAIbHBIMHU JOOaBKaMU.
[IpyuMeHeHne KUPNUYHOW WM KAaMEHHOM KIAIKU C Rbp < 120 «kIla (1,2
Krc/cM°) He JIOIyCKaeTCsl.
Mexy TOBEpXHOCTSIMA CT€H M KOJIOHH  Kapkaca  JIOJKEH
npeaycmaTpuBarbes 3a30p He MmeHee 20 MM. [lo Bceil AyiMHE CTEHBI B YPOBHE TUIUT
MOKPBITUS U BepXa OKOHHBIX MPOEMOB JIOJKHBI YCTPAUBAThC AaHTUCEHCMUYECKUE
10sica, COEIMHEHHBIE C KapKacoM 3/1aHUsl.
B mecTtax nepeceyeHus TOPUOBBIX M MOMEPEUHBIX CTEH C MPOJOJIbHBIMU CTEHAMU
JTOJDKHBI YCTPauBaThCsl aHTHUCEMCMUYECKHE IIIBBI HA BCIO BBICOTY CTEH.
JlecTHUuHbIE U TU(TOBBIE MIAXThl KAPKACHBIX 3JIaHUHN JOJDKHBI OBITH MPEAYCMOT-
PEHBbI KaK BCTPOEHHBIE KOHCTPYKIIUU C MOATAKHOW pa3pe3Koi, HE BIMSIONIIME Ha
KECTKOCTh KapKaca, WJIM KaK >KeCTKOE sJIpO, BOCIPUHUMAIOIIEE CEHCMUUYECKYIO
Harpy3sKy.
JUsl KapKacHBIX 3aHHUI BBICOTOM 10 O 3Ta)KEW MPU PACUETHON CEHCMHUYHOCTH [ U
8 OayoB momycKaeTcsl yCTpawBaTh JIECTHUYHBIC KJICTKA W JM(TOBBIE MIAXTHl B
npejenax IJlaHa 3[aHusl B BUJIE KOHCTPYKIUW, OTACIEHHBIX OT Kapkaca 3JaHusl.
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VY CTpONCTBO JTECTHUYHBIX KIETOK B BHUJI€ OTIEIBHO CTOSILIUX COOPYKEHUI HE JO-
nmyckaerca. B kadecTBe HeCylIMX KOHCTPYKLMI BBICOKMX 31aHuil (Oonee 16 3ra-
’KeH) MOJDKHBI MCIOJIb30BAThCSA KapKachkl ¢ AuadparMamu, CBS3SIMU WM SIAPAMU
KECTKOCTH.

Ha miomankax, cinoxeHHbix rpyHTamu |l kareropum no celicMHMYeCKUM CBOW-
CTBAaM, CTPOUTEIBCTBO BBICOKHUX 3HAHUM, a TAKXKE 3JaHUM C OJHUM WJIH HECKOJb-
KMMU KapKaCHbIMU HWKHUMH 3TaKaMU W BBILIENEKAIIUMU 3TaKaMU C HECYIIIMMU
CTeHaMHU, IuadparmMaMu WIM KapKacoM C 3all0JHEHHEM, €CITU 3all0JIHEHUE B HUXK-
HUX 3Ta)ax OTCYTCTBYET WJIM HE3HAYUTEIBHO BIIUSET HA UX JKECTKOCTh, HE JIOITYC-
Kaercsl.

@DyHIaMEHTHI BBICOKUX 3/IaHWIA Ha HECKATBHBIX TPYHTAX JOJDKHBI OBITH CBATHBIMH
WJIM B BUJE CIUIOITHOW (DYHIAMEHTHOM TUIUTHI.

Kpynnonanenvnusie 30anus

KpynHomnanenbHble 3HaHUS NOTKHBI UMETh MPOJOJILHBIE U TOMNEPEUYHbIC CTEHBI,
00bEeIMHEHHBIE MEXIY CO00H, a TAKXKE C MEPEKPHITUSIMU U MOKPHITUSIMU B €AUHYIO
MIPOCTPAHCTBEHHYIO CUCTEMY, BOCIIPUHUMAIOIIYIO CEHCMUUECKHE Harpy3KH.

B kpynHOnaHeIbHBIX 31aHUSX:

- MAHEJIN CTEH U MIEPEKPHITUI JOJIKHBI OBITh pa3MEPOM Ha KOMHATY;

- TIAHEJIU CTEH JIOJKHBI OBITh COCIMHEHBI C MEPEKPHITUSIMU IyTEM CBAPKHU
BBIITYCKOB apMaTyphl, aHKEPHBIX CTEP>KHEH M 3aKJIaHBIX JeTajei; BepTUKATb-
HbIE KOJIOAIBI M YYACTKU CTHIKOB MO TOPU3OHTAIBHBIM IIIBaM JIOJDKHBI OBIThH 3a-
MOHOJIMYEHBI MEITKO3EPHUCTHIM OETOHOM C IIOHMYKEHHOM YCaIKOM;

- MIPY ONUPAHUU NMEPEKPHITUN HA HAPYKHBIE CTCHBI 3/IaHUSI U HA CTEHBI Y
TEMIIEPATYPHBIX IIBOB BBIIYCKH apMaTypbl U3 MaHENEW MEPEeKPBITUM JOJKHBI
OBITh COCMHEHBI CBAPHBIMH COCIUHEHUSMH C BEPTHUKAIBHOW apMaTypou cTe-
HOBBIX ITaHEJEH.

ApMHpOBaHUE CTEHOBBIX TaHENEH TOJKHO OBITh BBIIIOJHEHO B BHUJAE MPOCTPaH-
CTBEHHBIX KapKacoOB WJIM CBAapHBIX apMaTypHBIX CETOK. B ciiyyae mpumeHeHus
TPEXCIOMHBIX HAPY>KHBIX CTCHOBBIX TaHENeW TOJIIMHA BHYTPEHHETO HECYIIETro
06eToHHOTO cJ10s J0hkHA ObITh He MeHee 100 mm.

CedeHre METANIMYECKUX CBSI3ed B IIBaX MEXAY MaHEISIMU HE JOJDKHO OBITh
menbmre 1 cm® Ha 1 M JUIAHBI 11BA, a JJI 3JaHUN BBICOTOM 5 3TAXKEU U MEHEE MPU
celicMUYHOCTH IIomaaku 7 u 8 6amnos He MeHee 0,5 cm’Ha 1 M JUTAHBI mBa. Jlo-
myckaercs He 6ornee 65% BepTUKaNbHOM pacyeTHOW apMaTyphl pa3MelaTbh B Me-
CTax MEePECECYEHUN CTEH.

CteHbl IO BCEH UIMHE U MTUPUHE 37aHUS TOJKHBI OBITh HEMTPEPHIBHBIMHU.

Jlomxuu OKHBI OBITH BCTPOSHHBIMH, JUTMHOW, PABHOW PACCTOSHUIO MEXKITY CO-
CeIHMMH cTeHaMu. B mecrax pa3MmelieHusi JOMKUM B IJIOCKOCTH HapyKHBIX
CTEH JIOJDKHBI OBITh PACTIONOXKEHBI KEJIe300€TOHHBIE PAMBI.

Y CTpONCTBO 3PKEPOB HE JOITYCKAECTCA.

31aHKs ¢ HECYHIMMH CTEHAMH U3 KMPNHUYA WIH KAMEHHON KJIAIKH

Krnanka Hecylmux U caMOHECYUIMX CTEH WJIM 3alloJIHEHUE KapKaca JTOJKHO ObITh
BBIITOJTHEHO U3 CIIECAYIOIINUX U3JEIUNA U MaTEPUATOB: KUPIINY MTOJIHOTEIBINA WIH ITy-
CTOTENBIA MapKU HE HUXKE 75 C OTBEPCTUSAMH pa3zMepoM 10 14 MM; Ipu pacyeTHOM
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celicMUYHOCTH / 0aJIOB JOMYyCKAaeTCs MPUMEHEHHE KepaMUYECKUX KaMHEH MapKu
HE HIXKe 75;

- OeTOHHbIE KaMHH, CIUIOIIHBIE U IMYyCTOTeNble OJOKH (a TOM 4YHCIe U3

Jierkoro 0eToHa MmIoTHOCTHI0 He MeHee 1200 kr/m3) mapku 50 u BhIIIIE;
- KaMHU WK OJIOKU U3 PaKylIeYHUKOB, U3BECTHAKOB MapKu HEe MeHee 35
i TyGoB (kpome dhenb3uToBoro) Mapku 50 1 BhIIIIE.

B 3aBUCHUMOCTH OT CONPOTHUBIISIEMOCTH CEMCMHUYECKUM BO3JIEUCTBUIM KUPIUYHAS
KJIaJKa pa3zeisieTcst Ha 2 KaTeTOpuH.
Kareropus KupnuyHOM WM KaMEHHOW KJIaAKUA ONPENEIAETCS BPEMEHHBIM COIPO-
TUBJICHUEM OCEBOMY PACTKEHUIO 10 HEMEPEBsI3aHHBIM IIBaM (HOPMAaJbHOE CIIEM-
JICHHE), 3HaYeHHE KOTOPOTO JIOJKHO OBITH B MpE/eax:
1S Knaaku | kateropuy — Rbp > 180 kIIa (1,8 KFC/CMZ);
st kanku 11 kareroprn — 180 xIla R > 120 klla (1,2 kre/emd).
[Ipu pacueTHOM ceWCMMYHOCTH 7 OAJJIOB JOMYCKAaeTCs NMPUMEHEHUE KIAIKU U3
€CTECTBEHHOTO KaMHS TP Rbp menee 120 kITa (1,2 krc/cm®), Ho He MeHee 60
kITa (0,6 krc/cm®). IIpy 5TOM BBICOTA 3IAHHS AOIDKHA OBITH HE GONee TPEX HTaxkKel,
IMpUHa NPOCTeHKOB He MeHee 0,9 M, mupuHa IpoeMoB He OoJiee 2 M, a paccTos-
HUS MEXKy OCSIMU CTEH — He Oosiee 12 M.
BricoTa sTaxka 31aHUl ¢ HECYIIUMH CTEHAMU U3 KUPIIUYHOM MM KaMEHHOM KJaJ-
KH, HE YCWJICHHOW apMHPOBAHHUEM WM KEJI€300€TOHHBIMU BKIIOYCHUSIMU, HE
JI0JKHA TIPEBBINIATh MPU pacyeTHou ceiicMuyHocTu 7, 8 M 9 GamioB COOTBET-
CTBEHHO 5,4 u 3,5 M.
[Ipu ycuieHun KiIagKd apMUPOBAHUEM HWIIU KEJI€300€TOHHBIMU BKIIOYCHUSMU
BBICOTA ATa)Ka MOXKET OBITh COOTBETCTBEHHO PaBHOM 6,5 1 4,5 M.
[Tpu 5TOM OTHOIIIEHHE BBICOTHI ATa)Ka K TOJIIMHE CTEHBI JOJKHO OBITH HE Oolee
12.
B 3maHmsIX ¢ HECyIMMHU CTEHAMH, KPOME HApYKHBIX MPOJIOJBHBIX CTCH JAOKHO
OBITh HE MEHEE OAHOW BHYTPEHHEH POJ0JIbHON CTEHbI. PacCTOsIHMS MEX Iy OCSIMU
MOTIEPEUHBIX CTEH WJIM 3aMCHSIONUX WX paM JOJDKHBI MIPOBEPATHCS PAacuyeToOM U
OBITH He OoJiee MpuBeACHHBIX B Tab0. 10.2.

Tabmuna 10.2 — MuHMMaNbHBIE PACCTOSIHUS MEXKIY OCSIMU TOTIEPEYHBIX CTEH B
KaMEHHBIX 3JIaHUSX

KaTeropusa Knagxu PacctosiHMA, M, NPU pacyeTHO CEMCMUYHOCTM, Bannbl

7 8 9
I 18 15 12
1] 15 12 9

B ypoBHE mepekphITHil M MOKPBITHI TOJDKHBI OBITh BBIMOJHEHBI aHTUCEUCMHYC-
CKHE I05Ca 0 BCEM MPOJIOJIbHBIM U IONEPEUYHBIM CTEHAM, BBINOJIHSIEMbBIE U3 MO-
HOJIMTHOTO >K€JI€300€TOHa WM COOPHBIMU C 3aMOHOJMYMBAHUEM CTBHIKOB U He-
IPEPBIBHBIM apMUPOBaHUEM. AHTHCENCMUYECKHE MOACA BEPXHETO ATaKa JTOJKHBI
OBITH CBSI3aHBI C KJIAJIKOW BEPTUKAIbHBIMU BBIITYCKAaMHU apMaTyphI.

B 31aHKAX ¢ MOHOTUTHBIMHU 5K€J1I€300€TOHHBIMU MEPEKPHITUIMHU, 33JETAHHBIMU 110
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KOHTYpPY B CT€HbI, aHTUCEHCMUYECKUE TOSICa B YPOBHE ITUX MEPEKPHITUN JOMYyC-
KaeTCsl HE YCTPauBaTh.

AHTHCEHCMHUYECKUN MOSAC (C OMOPHBIM YYACTKOM MEPEKPBITHS) JOJKEH yCTpau-
BaThCs Ha BCIO IIMPUHY CTEHBI; B HAPYKHBIX cTeHax TonmuHoi 500 MM u Oonee
HIMpUHA Mosica MOXkeT ObITh MeHblie Ha 100 — 150 mM. BricoTta mosica qomkHa
ObITh HE MeHee 150 MM, mapka 6eToHa — He Huxe 150.

AHTHCEeicMIUecKHe Tosica JODKHBI UMETh TPOAOIbHYI0 apMmaTypy 4010 npu
pacueTHOM ceicMUYHOCTH 7 — 8 0aioB u He MeHee 4012 — npu 9 Gannax.

B conpspkeHusIX CTeH B KJIAJIKY JTOJDKHBI ObITh YIIOKEHBI apMaTypHbIE CETKU cede-
HUEM MPOJO0JIbHOM apMaTyphl oOIlel IJIomaapo He MeHee 1 CMZ, JumHou 1,5 M
gyepe3 700 MM 10 BBICOTE MPH pacyeTHOM cericMuuHocTH 7 — 8 6amioB u uepe3 500
MM — Tipu 9 Oannax.

VYyacTky CTeH U CTOJIOBI HaJl YepAauHbIM MEPEKPHITUEM, UMEIOIINE BHICOTY OoJiee
400 MM, TOJIKHBI OBITH APMUPOBAHBI WU YCUJIEHBI MOHOJUTHBIMH >KEJI€300€TOH-
HBIMHU BKJIIOUCHHSIMU, 3aaHKEPEHHBIMHA B aHTUCEHCMUYECKUM MOSC.

Kuprnuuneie cTon0bl JOMyCcKalOTCA TOJIBKO MPHU pacueTHOW ceiicMuyHocTH 7 Oaj-
noB. [Ipu 3TOM Mapka pacTBopa JoJIKHA ObITh HE HIKE 50, a BRICOTAa CTOJIOOB — HE
6onee 4 M. B 1ByX HampaBieHUSX CTOJOBI JOJKHBI OBITH CBSI3aHBI 3aaHKEPEHHBI-
MU B CTEHBI OaKaMH.

BepTtukanbHbie jKe1e300€TOHHBIE JIEMEHTHI (CEPACYHUKH) JOJIKHBI COSTUHATHCS
C aHTUCEUCMUYECKUMU TTOSICAMHU.

Kene300eTOHHBIE BKIIOYEHUS] B KIAAKYy KOMIUIEKCHBIX KOHCTPYKUMM JOJKHBI
OBITh BBITIOJIHEHBI OTKPHITHIMU HE MEHEE YeM C OJTHON CTOPOHBI.
[IpenycmoTpeHHbIe AJisi OETOHUPOBAHUSI CTOEK Ma3bl JOJKHBI OBITh OTKPBITHIMU
HE MEHEE YeM C JABYX CTOPOH. ECiiM KOMILJIEKCHbIE KOHCTPYKIIMH BBITIOJHSIOTCS C
&KeJIe300€TOHHBIMU BKJIFOYEHUSIMU 110 TOPIIaM MPOCTEHKOB, MPOJI0JIbHAS apMaTypa
J0JKHA OBITh HAJEKHO COCIMHEHA XOMYTaMH, YJIOKEHHBIMU B TOPU30HTAIBHBIX
IBaxX KJIaAkh. BeTOH BKIIOYEHWH JOJDKEH OBITh He HUXKe Mapku 150, kaTanka
JIOJKHA BBITIOJIHATHCS HA pacTBOpE MapKu He HUxeE 50, a KOJTMYECTBO MPOAOIBHON
apMaTypsl He JOJDKHO npeBbimaTh 0,8% 1omanu cedeHus: 6eToHa TPOCTEHKOB.

Tabnuna 10.3 — Pa3mepbl 27IeMEHTOB CTEHBI, BHITTOJTHEHHON W3 KUPITUYHON KIIAJIKH

Pasmep anemeHTa CTEHDI, M,
npu pacyeTHOM CEMCMUYHOCTH,
DNemMeHT CTeHbI 6Bl MpumeyaHua
7 8 9

MpOCTEHKN LUIMPUHOM, He LUnpnHY yrnoBbIx NPOCTEHKOB

MmeHee, M, NpU KNaaKe: cnegyeTt NPUHUMATL Ha 25 cm
bosblue YKa3zaHHOM B Tabaunue.
MpPOCTEHKN MEHbLUEN WMPUHDBI He-
06X0AMMO YCUNATL Kenes3obeToH-
HbIM 06pamaeHnem UaM apMnpo-
BaHWEM

| KaTeropum 0,64 0,9 1,16

Il KaTeropum 0,77 1,16 1,55
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2. Mpoembl WKNpUHON, He Mpoembl 6onbLien WNPKUHbI cne-
b6onee, m, Npu Knagke | AyeT OKanMANATb Kene3obeToH-
nnu |l Kateropum. 3,5 3 2,5 HOM pPamKo

3. OTHOLWeHME WMPUHBI
NPOCTEHKA K WWNPUHE

npoema, He meHee 0,33 0,5 0,75
4. BbICTyn CTeH B NnaHe,
He bonee, m 2 1 -

5. BbIHOC KapHM30B, He BbIHOC AAEPEBAHHBIX

6onee, m: HEOLUTYKATYPEHHbIX KaPHU30B
lnonyckaeTca

M3 maTepuana cTteH 0,2 0,2 0,2 40 1 m

7] »ene306eToHHbIX

S/1e- MEHTOB, CBA3AHHbIX
C aH- TUCEMCMUYECKMMMU
nosa- 0,4 0,4 0,4
camu

nepeBAHHbIX, OLITYKATY-

PEHHbIX N0 MeTananyec-
KOW ceTke 0,75 0,75 0,75

B 3manusix ¢ HeCylmMMu CTEHAMHM TEPBbIE ATAXKH, UCIIOIb3YEeMbI€ MO Mara3uHbl U
Jpyryue MOMeIIeHUsI, TpeOyrole OOoJbIIOH CBOOOIHOM IIIOIIAH, JOJKHBI OBITH
BBITIOJIHEHBI U3 KEJI€300€TOHHBIX KOHCTPYKITUH.

[lepeMbIUKHN JTOJDKHBI YCTpauBaThbCs Ha BCIO TOJIIMHY CTEHBI U 3aJI€TBIBATHCS B
KJIaaKy Ha r1youny He MeHnee 350 mwm. [Ipu mmpune npoema g0 1,5 M 3aaenka me-
peMbIyek onyckaercs Ha 250 MM.

banku necTHUYHBIX TUIOMIAIOK JOJKHBI OBITh 3a/I€JIaHbl B KJIQJKy Ha TIyOUHY HE
MeHee 250 MM 1 3aaHKEPEHBI.

JlecTHUYHBIE TUIOMIAAKU JAOKHBI OBITH COSMHEHBI C MEPEKPBHITUSIMU. Y CTPONCTBO
KOHCOJIBHBIX CTYyNEeHEeH, 3a/IeIaHHbIX B KKy, HE Jomyckaercsa. [[BepHble u
OKOHHBIE MPOEMBbI B KAMEPHBIX CTEHAX JICCTHUYHBIX KJIETOK MPHU PacYETHOM cei-
cMUYHOCTH 8-9 0aUIOB JOJKHBI HMETh JKeJIe300€ TOHHOCOOpaMIICHHUE.

B 3panusx BeICOTOM Tpu M Oosiee 3Ta)ked ¢ HECYIIMMU CTEHAMHU U3 KUpIHYa WU
KaMEHHOMW KJIQJIKU TIPU PacdeTHON CeCMUYHOCTH 9 OAJJTIOB BBIXOJBI M3 JICCTHUY-
HBIX KJIETOK JIOJIKHBI OBITH IO 00€ CTOPOHBI 3aHMUS.

Kenezobemonnvie kKoncmpykyuu

PaccTosinus MeXy XOMyTaMU BHEIIEHTPEHHO CKATBIX DJIEMEHTOB B MECTaX CThI-
KOBaHMs pabodeil apMaTypbl BHAXJECTKy 0€3 CBapKd JOJDKHBI OBITH HE Ooliee
8d.Ecnu o01iee HACHIIIEeHNE BHEIIEHTPEHHO CHKATOTO 3JIEMEHTA MPOJA0JILHON apMa-
Typo# mpeBbimaeT 3%, XOMyThl JOJKHBI OBITH YCTAHOBJICHBI HAa PACCTOSIHUU HE
oosiee 8d u He Gonee 250 MM.

B xonoHHax paMHBIX KapKacOB MHOTI'O3TAKHBIX 31aHUM IPU PACUYETHOU CEUCMUY-
HOCTH 8 ¥ 9 Oa/JIOB MIar XOMYTOB HE JIOJDKEH MpeBbImIaTh 1/2h, a 111 kapkacoB ¢
HecymuMu auadparmamu — He Oosee h, rome h — HauMeHbIIM| pa3Mep CTOPOHBI
KOJIOHH MPSIMOYTOJIBHOTO WJIM JABYTaBPOBOr'O ceueHud. JluameTp XOMYyTOB B 3TOM
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cilydae JOJDKEeH ObITh He MeHee 8 MM.

B Bs3aHBIX Kapkacax KOHIIBI XOMYTOB JIOJDKHBI OBITh 3arHYTHI BOKPYT CTEPIXKHS
MIPOJIOJILHOM apMaTyphl M 3aXOJUTh BHYTPh OCTOHHOTO si/jpa HE MEHee 4eM Ha 6d
XOMYTa.

DJIeMEHTBI COOPHBIX KOJIOHH MHOTOATKHBIX KapKAaCHBIX 3JIaHUH JIOJDKHBI OBITH
YKPYITHEHBI Ha HECKOJBKO dTakel. CTHIKM COOPHBIX KOJIOHH JTOJDKHBI OBITH pac-
TIOJIO’KEHBI B 30HE C MEHBIITMMH H3THOAIONMMH MOMeHTaMu. CTBIKOBaHHE IPO-
JOJBLHOU apMaTyphl KOJIOHH BHAXJIECTKY 0€3 CBapKH HE JOMyCKaeTCs.

B npenBaputensHO HAPSDKEHHBIX KOHCTPYKIIHMSIX HE JOMMYCKASTCS MPUMEHSTH ap-
MaTypy, sl KOTOPO OTHOCUTEIIbHOE YAJIMHEHUE TTOCie pa3pbiBa HUKE 2%.

B 3maHuAX ¥ COOPYKCHHSIX PacueTHOW CEHCMUYHOCTHIO 9 6a/uioB 0e3 crieruaib-
HBIX aHKEPOB HE JIOMYCKAeTCs MPUMEHSATh apMaTypHBIC KaHATHI U CTCPIKHEBYIO
apMaTypy MepruoandecKoro mpoduias TuaMmeTpoM oosee 28 M.

B npenBapuTebHO HANPSHKEHHBIX KOHCTPYKIUAX ¢ HATSHKEHUEM apMaTyphl Ha Oe-
TOH HampsracMmas apMarypa JIOJDKHA OBITh PacIojio’KeHa B 3aKPBITHIX KaHaJax,
3aMOHOJIMYCHHBIX B JAJIbHEHUIIIEM OCTOHOM HIIM PACTBOPOM.

MeToanka u NOpsI0K BBINOJIHEHUSI pa00ThI

1. 3y4uTh NpOEKTHYIO JOKYMEHTAIMIO Ha 00CIeyeMoe 3/1aHue.

2. [IpoBecTr 0OCeT0BaHNE 31aHUS.

3. Ilpu momoiy 3IeKTPOMAarHUTHOTO MPHOOpa MPOU3BECTH U3MEPEHUE
3aIIUTHOTO CJIOS U JUaMeTpa apMaTyphl B JKEJIE300€TOHHBIX KOHCTPYKIHSIX 00-
CJIEIyeMOTO 371aHus1 0e3 pa3pylleHus OeToHa.

4. Tlpu momomu monoTka KaikapoBa M3MepuTh MPOYHOCTH OCTOHA U
KUPIUYHOU KJIAJKH.

5. OmnpenenuTh HECOOTBETCTBUS NMPOYHOCTHBIX, KOHCTPYKTHBHBIX Xa-
PaKTEPUCTUK 00CIICTyeMOTo 37aHUs U OTICIbHBIX KOHCTPYKIIUH C TpeOOBaHMS-
MU CTPOUTEIBHBIX HOPM U TIPaBHUJI.

Conep:xkanue or4yera u ero popma
OT4eT o mpakTUYECKON padoTe oPopMIISIETCSs B TETPAASX JJIsl TaOOPaTOPHBIX pa-
00T M MOJDKEH COJEp)KaTh: 1ETb pabOThl, METOJUKY TPOBEICHUS 00CIICIOBaHUS,
pe3ynbTaThl 00CIEIOBAHMSI, OMMMUCAHNUE U MPUHITUT PabOTHl MPUOOPOB, CXEMBI TPO-
BEJICHUS MCTIBITAHUNA, HEOOXOUMBIC Tpa(UKH U TaOIUIIbI, PACUCTHI, IEPCUYCHD BbI-
SIBIICHHBIX OTKJIOHEHHH OT HOPM, BBIBOJIBI, CIIUCOK MCIIOJIE30BAHHON JTUTEPATYPHI.

Bonpoce! a5 3amUThl padoTh
1. Metoauka oOciie1oBaHMs 3TaHUS.
2. CelicMuyeckue TpeOOBaHMsI, IPEIBIBISEMBIC K JKHIJIBIM U OOIIECTBEH-
HBIM3/ITaHUSIM.
3. Ceiicmuyeckue TpeOOBaHMsI, MPEABSIBISIEMbIC K KAPKACHBIM 3aHUSIM.
4. Onucanue v NPUHIKI pabOThI MPUOOPOB.
5. CxeMbl IPOBEJICHUS UCTIBITAHUM.
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IIpakTHyeckasi noaroroBka Ne3
YiabTpa3ByKOBO# METO OLIEHKH CeiCMHYeCKUX
CBOMCTB I'PYHTOB
eab padoTsl

1. IIpakTuueckoe 3HAKOMCTBO C  YJIbTPa3BYKOBBIM VMMITYJIbC-
HBIMaKyCTHYECKUM METOJIOM UCIIBITAHUS TPYHTOB OCHOBAHUS.

2. UV3ydeHue METOOUKUA OMpEACNICHUS CEMCMHUYECKUX XapaKTepu-
CTUKTPYHTOB OCHOBAHUS.

Teopernuyeckoe 000cHOBaHME

Jlist onpeniesieHusl CeMCMUYECKUX XapaKTEpUCTUK TPYHTOB B JlabopaTop-
HBIX YCJIOBHUAX IIUPOKOE PACHPOCTPAHCHUE MOIYUYUII UMITYJIbCHBIA YIBTPAa3BY-
KOBOW METOJI.

MMy nibCHBIN yIBTPa3BYKOBOM METOJI OOECIEYMBAET CPABHUTEIBLHO Ma-
JbI€ 3aTpaThl BPEMEHM ISl TPOBEACHUSI UCIIBITAHUM, 1a€T BO3MOXKHOCTh OIpe-
JEJSTh MHTEPECYIOIINE XapaKTEpUCTUKU KakK 00pa3loB B jJabopaTopuu, TaKk U
TPYHTOB B JIFO0OM TOCTYITHOM TOYKE MacCHBA OCHOBAHHUS B IOJIEBBIX YCIOBHUSIX.

Tak:ke UMITYJIbCHBIN YJIBTPAa3BYKOBOW METOJ MO3BOJISIET BECTU HENPEPHIB-
HBII KOHTPOJIb MPY 3aMaurBaHUU oOpa3lia U MpH YIUIOTHEHHUH €ro IMOJ Harpys-
KOW.

Ha ognux u tex »xe oOpasiiax MCIBITAaHUS UMITYJILCHBIM METOJIOM MOTYT
OBITH TOBTOPEHBI MHOTOKPATHO 0€3 pa3pyllIeHUs WU MOBPEKICHUS TTOCICTHUX
U He TpeOyIOT CelHaIbHON MOATOTOBKH.

[TpubGopsi, paboTa KOTOPHIX OCHOBaHA HAa WMITYJIbCHOM YJIBTPa3ByKOBOM
METO/I€, UCIIOJIB3YIOTCS I U3MEPEHHSI BPEMEHH U CKOPOCTH PACIPOCTPAHECHHUS
YJIBTPA3BYKOBBIX BOJIH IPU MTOBEPXHOCTHOM U CKBO3HOM IMPO3BYUYHBAHUMU.

OmnpenesieHue CKOPOCTH PACIIPOCTPAHEHUSA BOJIH B 00pasie

JIns onpeneneHus CEMCMUYECKUX XAPAKTEPUCTUK TPYHTOB, MPOU3BOMST
M3MEpPEHUE BPEMEHU PacCIpoCTpaHEHHUs yIbTpa3Byka B oOpasiie rpyHTa (t) u 6a-
361 po3ByunBanus (D). [To M3MepeHHBIM BETUUMHAM ONPEACIIIOT CKOPOCTH (V).

CKOpOCTb pacrpoCTpaHEeHUs BOJIH B 00pas3Ie ONpenessioT no popMmyIe:

b

V=

(11.1)
t—t

rae V — CKOpOCTh pacipoCTpaHEeHHs yIbTPpa3ByKa, M/C;
b — akyctuueckas 0a3a M3MepeHUs], paBHasl pa3Mepy HCCIIEAYEMOTO Je-
MEHTa B HAIlpaBJICHUH MPO3BYUYNBAHHS, CM;

t—  BpeMs pacmpoCTpaHEHHs YIbTPa3BYKa, C;
t, — MocTosTHHAs TOTPaBKa YJIbTPAa3BYKOBOIO MPUOOpa, ompeaesieMas mpu
COMKHYTBIX JJaTUYHMKaX Mpuoopa, C.
[To ckopocTH pacnpocTpaHEeHUs YIbTPa3ByKa B TPYHTE MOXKHO OIMPEAEIUTh
CEHCMUYECKYIO0 HHTEHCUBHOCTh TPYHTA.
Ta6muma  11.1 — Koppensauuss MakCHUMaJIbHBIX YCKOPEHHH, CKOPOCTEH,
CMEIIECHUI ¥ OCTATOYHBIX CMEIICHUN TPyHTa C OATTbHOCTHIO J
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BannbHoOCTb, J MaKcmmaanoez CKopocTb, cm/c CmeleHune, cm Ocratoyroe
’ yCKopeHue, cm/c ’ ’ CMellleH1e, CM
NHTepBan NHTepBan NHTepBan NHTepBsan
(megmnaHa) (megmnaHa) (megmnaHa) (megmaHa)
5 0,7-1,7 0,029-0,086 0,0006—-0,0028
(2,1) (0,05) (0,0013)
3 1,7-4,3 0,086—0,025 0,0028-0,014
(2,8) (0,15) (0,0062)
4 4,3-11 0,25-0,75 0,014-0,065
(6,9) (0,44) (0,03)
11-27 0,75-2,2 0,065-0,31
> (18) (1,3) (0,14) <0,025
6 27-70 2,2-6,5 0,31-1,5 0,026-0,4
(44) (3,8) (0,68) (0,2)
7 70-180 6,5-19 1,5-7,1 0,4-4
(110) (11) (3,3) (1,2)
3 180-440 19-5 7,1-34 4-30
(280) 7(33) (16) (11)
9 440-1090 57-170 34-164 30-160
(690) (98) (75) (70)
160-600
10 (300)
600-1600
11 (1000)
12 >1600

MeToauka U NOPSIAOK BbINOJHEHHUsI padoThI

1. O3HaKOMUTHCS C MPUHLIUAIIOM paOOThI TPUOOPOB.
2. O3HaKOMUTBCA C (PU3UKO-MEXAHWYECKUMH CBOMCTBAMHU OOpa3IOB U

pacnpeenuTh UX MO KaTETOPHUsIM.

3. OmpenenuTh pacyeTHYI0 CEHCMHUYHOCTH IIJIOMIAIKHA, OTKYy/a OBLT B3ST

oOpa3erl.

4. MHOTOKpPAaTHO M3MEPHUTh, a 3aTE€M OINPEACTUTH CpeIHEee BpeMs Mpo-
XOXKJICHUS YIbTpa3ByKa uepe3 oopaszeir. O0paboTKy pe3ynbTaTOB MPOU3BOIUTH B
tabmuuHoOM (hopme (Tadi. 11.2).

5. Beruucaute no dopmyne (11.1) ckopocTh pacnpocTpaHeHus yJIbTpa-

3BYKaB oOpasIie.

6. Hcnonb3ys nmosydeHHbIe 3HaueHus, mo Tadmuie 11.1 onpenenuts ceii-
CMUYECKYIO0 HHTEHCUBHOCTD TPYHTa B Oaiax.
7. CKOppEeKTUPOBaTh PACUYCTHYIO CEHCMUYHOCTH IUJIOMIAJKA B COOTBET-

CTBUU C TIOJIYYCHHBIMU 3HAYCHUSIMU CEHCMUYECKON MHTCHCUBHOCTH TPYHTA.
8. BpIMomHWUTHE aHaNMM3 TMOJIYYECHHOTO MaTepuaja ¢ IOCICTYIOITIM
0000IIEHHEM U BBIBOJIAMHU.
Ta6muma 11.2 — O6paboTka pe3yibTaToB
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" KOA-B0 Cpep'Hezet BpeMS, C CKOpOCk')I'b, cm/c
06p. nsmepeHun | KMamep. spemsa t, MKcC t = 10 v= tep
N n
1
2
3
4
5
1
2
3
Il 4
5

Copnep:xkanue or4yera u ero popma

Otuer no mpaxkTUYecKo paboTe opopmiisieTcss B TETpaasix A jabopa-
TOPHBIX PabOT U JOJHKEH COJEpKaTh: LIeJb padOThl, ONUCAHUE YIbTPAa3BYKOBOTO
METO/1a UCIIBITAHUS TPYHTA, HEOOXOAMUMBIE TAaOJIUIIbI, PACUETHI, BBIBOJIbI, CITUCOK
HCITIOJIb30BAHHOM JIUTEPATYpPHI.

Bonpoce! ajist 3amuThl padoThl

1. YbpTpa3ByKOBOI METOJ UCIIBITAHUSI TPYHTA.

2. CKOpOCTh pacrpoCTpaHEeHUs BOJH B oOpasiie.

3. Omnpenenenne celicCMUIECKOW HHTEHCHBHOCTH.

IIpakTnuyeckast noaroroska Ne4
OcHOBHbIE IPUHUMIIBI CTPOUTEILCTBA B MPOCAI0YHBIX ITPYHTAX
Heab padoTsl

[TpakTHyeckoe 3HaKOMCTBO C CHOBHBIMU MPUHIIMIIAMU CTPOUTEIHCTBA B

MPOCAJAOYHBIX TPYHTaX
Teopernuyeckasi 4acThb

[Ipocagounble TPyHTHI MIHUPOKO pacnpoctpaneHsl B HOxkHoil u CeBepHOU
Awmepuke, HoBoit 3enananu, CeBepaori Adpuke, Cpeaneit Asuu, B EBpone u Azum.
Ha Ykpaune onu 3anumarot cBoiiie 70 % tepputopun. Ha CeBeprnom KaBkaze u 3a-
KaBKa3be MPOCAI0YHBbIE TPYHTHI BCTPEYAIOTCS B pailoHaX 3eMJIEAEIus, TPOMBIILICH-
HOT'O U IPa’kJIaHCKOTO CTPOUTEIHCTBA.

XapaKkTEepHbIMU BHEUIHUMH MPU3HAKAMU JIECCOBBIX U JIECCOBUIHBIX MOPOI

SIBJISIIOTCS: BUJIUMasi HEBOOPYKEHHBIM TJ1a30M MOPUCTOCTh, OOYCIOBICHHAS HAIUYU-
€M TOHKHX, 00JIe€ UJIM MEHEE BEPTUKAJIBbHBIX KaHAIBIIEB; CLIOCOOHOCTHIO JIEPKAThCS
BEPTUKAJILHBIMUA OOphIBAaMHU 3HAYUTEIHLHON BBICOTHI; OBICTpasi pa3MOKaeMOCTh B BOJIE;
OTCYTCTBUE MEJIKOM CIIOMCTOCTH; CBETJIAsi OKPACKa B CyXOM COCTOSIHUU; HAJIMYUE XO-
JIOB MEIIKUX >KUBOTHBIX (KPOTOBHH); OONbIIMEe HEpaBHOMEpPHbIE nedopmaruu (mpo-
CaJK1) MPHU YBIAKHEHUU IO ACHUCTBUEM BeCa 3IaHUS UM TOJBKO OT JIEUCTBUS COO-
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CTBCHHOI'o BECa;, CYHICCTBCHHOC H3MCHCHHC (I)I/ISI/IKO-MeXaHI/I‘lCCKI/IX CBOMCTB 101
BJIMSITHUCM BJIalr'd U HAIIPAXKCHHOI'O COCTOSAHUS. OTMeuaeTcsl BRICOKAsI M3MEHYHUBOCTD
OCHOBHBIX XapaKTCPHUCTUK IIPOCATOYHOCTH! OTHOCHUTEJILHOMN IMPpOCaJOYHOCTHU &g H
Ha4aJIbHOTO IMTPOCAJTOYHOI0 JAABJICHUA pgl. CPCAHCC KBAAPATHUYIHOC OTKIIOHCHUC IIPO-
CaJKHu OT COOCTBEHHOTI'O Beca

T

-

[ e
o, = > he,

i=l
I'IC Og — CPCAHCC KBAAPATHUIHOC OTKIIOHCHHUC Eg|.

OcpenHeHHe € U pg BBIMONHICTCS IBYyMs criocobamu. [lepBrrii 3akimoyaeTcs B
OCPEIHCHUHU OTBITHBIX 3HAYCHHI B IMpejeliaX, BbAeNeHHBIX Ha mromanake UID. Tlo
BTOPOMY CIIOCOOY TIO BCEM TEXHMUYECKUM CKBAKHHAM BBIUYUCIISICTCS CPEIHSS 3aBUCH-
MOCTb & =f(N) 17151 pa3HBIX HArpy30K, a TAKIKE CPEIHSS 3aBUCUMOCTH Pg=f(N)

[lox neiicTBUeM Harpy3Kd W 3aMauddBaHHs HAOIONAIOTCS BEPTUKAJIbHBIC Jie-
(dbopmaruu MpoBajJbHOIO XapaKTepa, CBA3aHHBIE C KOPEHHBIM HAPYIICHUEM CTPYKTY-
pbl. AOCOTIOTHBIE BETUYUHBI MPOCATOK YaCTO MPEBBIIAIOT MPEAETBHO JI0MYCTUMBIE.
3aMauMBaHMUE, KaK MPaBUIIO, HEPABHOMEPHO MO miomaau. [1o 3Toil nmpuurHe BO3HU-
KaloT 3HAUYMUTENIbHbIC HEpaBHOMEPHBIE Neopmaniu. 3aMauuBaHue TPyHTa TPUBOIUT
K W3MEHEHHUIO HAIPSIKEHHOTO COCTOSIHMS B MaccuBe rpyHTOB. I[Ipouncxomut 3T0
BCJIC/ICTBUE: YBEJIMYEHHUS BIAXKHOCTH IMPU aBapUHNHOM 3aMayMBaHWUM; YITIOTHEHHUS
TPYHTOB TPHU JUKBUAAIMHA UX MPOCATOYHBIX CBOMCTB; YCTPOWCTBA OOpATHBIX 3aChI-
MOK KOTJIOBAHOB (B ABYX MOCJIEIHHUX CIIy4asiX IJIOTHOCTh TPYHTA B CYXOM COCTOSIHUU
Bospactaet ¢ 1,35 ... 1,5 o 1,75 ... 1,95 r/em’); mpuMeHeHus: (yHIAMEHTOB U3 3a-
OMBHBIX, HAOMBHBIX 1 OypOHAOMBHBIX CBai; YCTPOMUCTBA (PYHIAMEHTOB IO TEXHOIO-
ruyeckoe o0OpynoBaHUE; TOCTOSIHHONM M BPEMEHHON Harpy3kud Ha MOJbI, OT Beca
3IaHUI U COOPYKEHHH (MX HEOOXOAMMO YUHTHIBATh HE TOJIBKO B TIPe/iesiax aKTUBHON
u nedhopmMupyeMoit 30H, HO B TIpe/esiax BCEeM MPOCA0YHOM TOJIIM, B TOM YHUCIE U
MpU CKATUHU TIOJICTUJIAIONINX €€ TPYHTOB); JUHAMUYECKUX BO3JIEUCTBHM OT paboTa-
IOIINX BHYTPU M BOKPYT 37aHUM TEXHOJIOTHYECKOT0 000pYA0BAHUS, KEIE3HOIOPOXK-
HOT'O U aBTOMOOMJIBHOTO TPAHCIIOPTA.

[Ipu ycTporCTBE IIIAaHUPOBOYHBIX HACBHINIEM BEPTUKAIBHBIEC HAIMPSKEHUS B TIPO-
CaJIoYHOM ToJIIE BO3pacTatoT. Cpe3bl rpyHTA, YCTPONUCTBO MOJBAIIOB, TOHHEJICH MPH-
BOJIUT K Pa3rpy3Ke rPyHTOBOM TOJIIM. YBEJIMYEHUE HANPSKEHHOTO COCTOSAHUS MPU-
BOJUT K JIOMOJTHUTEIBHBIM OCaJIKaM MOJCTHJIAIOIIUX MMPOCAJOYHYIO TOJILY HEMpoca-
JOYHBIX TPYHTOB. B ciydae nmojgbema noj3eMHbIX TPYHTOBBIX BOJ ITPOCAJIKU TPYHTOB
MPOUCXOJAT CO 3HAYMTEIBbHBIM 3aIa3/bIBAHUEM W BOJOHACBHIIICHHBIN TPYHT COXpa-
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HSIET OCTATOYHYIO MPOCaA0YHOCTb. [Ipu cHMkeHuu ObicTpo noaussiierocs YIIB un-
TEHCHUBHOCTb MIPUPOCTA IPOCATOK BO3PACTAET.

JIJ1s1 OLIEHKM TEXHUYECKOI'O COCTOSIHMS 34aHUM, IIOCTPOCHHBIX HA ITPOCAT0YHBIX
IpyHTax, 4acTo UCnonb3ytoT kpurepuil E.C. PyeHKo, BKIIOYAIOIUI ISATh CTENEHEH:

| — HaguumMe B cTeHax W (QPyHJAMEHTaxX BOJIOCSHBIX TPCIIMH, C PACKPBITHEM HE
0osee 3 MM;

Il — To ke, c packpbiTheM TpemuH 10 10 MM, UMEIOIUX MPOTSHKEHHOCTD B Mpe-
JeNnax ABYX-TPeX dTaxew;

Il — To >xe, B GosbliOM KONHMUecTBE, ¢ packpeiTem 10 ... 30 MM, B mpeaenax
JIBYX U 0oJiee ATaxei;

IV — aBapuitHoe cOCTOSIHME 31aHMs C PACKPBITHUEM CKBO3HBIX TpeluH Oosee 20
MM, C OMTACHOCTBIO Pa3pyIICHUS OTAECIbHBIX Y3JI0B KOHCTPYKIU;

V- pas3pymicHuc 3JaHusd Uik €ro 4acTu.

[IpyurHaMKM 3HAYUTENBHBIX AepopManuii 34aHUN Ha CBAaWHBIX (PyHIaMEHTax B
CJIOKHBIX MH)KEHEPHO-TE€OJIOTMUECKUX YCIOBUSX SIBISIFOTCS: HEMOJHAs Ipope3Ka cBa-
SIMH TIPOCAJI0YHBIX TPYHTOB, PACIIOJI0KEHNE KOHIIOB CBail B C1a0bIX TpyHTax (TOPGHI,
canporney, WINCTbIE TPYHTHI), OJTbEM CBall B MyUYWHUCTHIX TPYHTAX, PACIOJIOKEHUE
KOHIIOB CBail B TPYHTaX pa3HOW IJIOTHOCTH M Ha KPYTONAAAIoIIEM penbede, u3MeHe-
HUE THAPOTEOJIOTUYECKUX YCIOBHM (TOATOIJICHHE), MPOBOLMPOBAHHBIE MOJBIKKA
0OJBIIMX Macc TPYHTa, MHOTOKPAaTHOE MPUIOKECHHE 3HAUMTEIBHBIX BPEMEHHBIX
HArpy30K, BHEIICHTPEHHOE IPUIIOKEHNE BPEMEHHBIX HArpy30K (pasrpy3ka u 3arpys3ka
CHUJIOCHBIX OaHOK).

B ciydasx, korja MCKIIOYaeTcs 3aMayMBaHHUE MPOCAZAOYHBIX TPYHTOB CBEPXY
WM BCJEACTBHUE MOJbEMa YPOBHSI TPYHTOBBIX BOJ, 2 BO3MOKHO JIMILb MEJJICHHOE
MOBBILICHUE BIAXKHOCTH, OCHOBAHUS U (PyHJIaMEHThI MPOESKTUPYIOT KaK Ha OOBIYHBIX
HEIPOCAI0YHBIX TPYHTAX.

HpI/I BO3MOKHOCTH M HEHM30€KHOCTH 3aMaylBaHUS HOpMaJIbHAA SKCILTyaTalusAa
3AaHUA U COOPYKCHUA NOCTUTACTCS MPHUMCHCHUCM OJIHOT'O M3 CICAYIOIMIUX ITPUHITH-
II0B:

* YCTPAHEHHUS MTPOCATOYHBIX CBOMCTB IPYHTOB;

* POPE3KHU MPOCATOYHBIX TPYHTOB IITyOOKMMHU (DyHIaMEHTAMU;
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* KOMIIJICKCA MCpOHpHHTHﬁ, BKIIFOHAOMIUX IIOATOTOBKY OCHOBAHHWA, BOOO3a-
MU THBIC 1 KOHCTPYKTUBHBLIC MCPOIIPUATHUS.

YCTpaHCHI/Ie IMpOCaaA0YHBIX CBOICTB AOCTHUTACTCA IIYTCM YIINIOTHCHUA U 3aKPCII-
JICHUA.

JInst yIUIOTHEHHUS TPOCAJOYHBIX TPYHTOB C | THUIIOM TPYHTOBBIX YCIOBHM IO
IPOCATOUYHOCTH MPUMEHSIOT: TOBEPXHOCTHOE YIJIOTHEHUE TSAKEIBIMUA TPAMOOBKAMH,
BBITPaMOOBBIBAHUE KOTJIOBAHOB, YCTPOUCTBO I'PYHTOBBIX MOYIIIEK.

Ha mutomankax co Il Tumom npuMeHsoT: peiBapuTeIbHOE 3aMaulBaHKE, B TOM
qycie, C TNIyOMHHbIMH B3pbIBAMH, TTTyOWMHHOE YIUIOTHEHHE NPOOMBKOW CKBa)KHH
(TPYHTOBBIMHU CBasiMH) M JIp. 3aKpEIUIAIOT MPOCAJA0YHBbIE TPYHTHI CHIIMKATU3ALUEH,
oOxwurom. IIpope3koii mpocagoyHbIX TPYHTOB IIIyOOKUMH (pyHIaMEHTaMu oOecredu-
BaeTcs nepefadya Harpy3ku (PyHIaMEHTOB Ha MOACTUJIAIOMUN TpyHT. OHa BBINOJIHS-
€TCsl CBallHbIMM (PyHIaMEHTaMu U3 3a0MBHBIX M HAOMBHBIX CBail, crosdamu U3 3a-
KPEIJIEHHOT O TpyHTa. Bojo3aluTHEIE MEPONIPUATHS IPUMEHSIFOTCS, KaK IIPaBUiIo, Ha
IUIOMIAJKaX CO BTOPBIM THIIOM TPYHTOBBIX YCIOBHM IO IPOCATOYHOCTU C LEJBIO
CHW)KEHUSI BEPOSITHOCTH 3aMayMBaHUs TPYHTOB, UCKIIOUEHHS MHTEHCHUBHOTO 3aMa-
YMBaHUS Ha BCIO TOJIIMHY, KOHTPOJIA 32 COCTOSTHUEM ceTel, 00ecreyeHus: CBOeBpe-
MEHHOT'O MTPEI0TBPAICHUS 3aMaUYMBAHMS.

B koMmiekc BOAO3AIIUTHBIX MEPONPUSATHN BXOAMUT: KOMIIOHOBKA T'€HILIAHA,
TJIAHUPOBKA 3aCTPAMBAEMOM TEPPUTOPUH, YCTPOMCTBO MO 3JaHUSIMHU U COOPYKEHU-
SIMHA MaJOBOJONPOHUIIAEMBIX IKPAHOB, KQUECTBEHHAS 3aChINIKa Ma3yX KOTJIOBAaHOB U
TpaHILEH, YCTPOUCTBO YIIUPEHHBIX OTMOCTOK, MPOKJIaJKa KOMMYHUKAMN, HECYIIINX
BOJly, B HEIIPOHULIAEMBIX JIOTKAX, OTBOJI aBaPUUHBIX BOJI 32 MPEIEIIbI 31aHUs.

Jlnst obecnieyeHusl MPOYHOCTH, YCTOMYMBOCTH U DKCILTYyaTallMOHHON Ha/IE€KHO-
CTU 3JaHWH, BO3BOJMMBIX B I'DYHTOBBIX yCIOBUAX II-ro Tuma mo mpocamoyHOCTH,
HEOOXOUMBI pacueThl Ha BO3CHCTBHE:

* UCKPHBJICHHUS] OCHOBAHHUS TO]] 3J]aHUEM BCJICJACTBUE MPOCATKU TPyHTaA OT COO-
CTBECHHOM MacCCHhI;

* HEPAaBHOMEPHBIX MPOCATOK OCHOBAHMS OT HArpy3KH (PyHIaMEHTOB B CIydae
HETOJIHOTO YCTPAaHEHMsI MPOCAJTOYHOCTH TPYHTOB B JePOPMUPYEMON 30HE OCHOBA-
HUS;

* TOPU3OHTANIBHBIX AeQOopMaIiil OCHOBaHMUS;
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* YCWJINM, BOSHUKAIONIUX B KOHTAKTHBIX YCTPOMCTBAX KPYITHOIIAHEJIBHBIX IOMOB
MIPU 3aMBIKAHUU Je(POPMAIIMIOHHBIX IIIBOB.

KOHCTPYKTHUBHBIE MEpONPHUATHS NPUMEHSIOT IIPU CTPOUTENIBCTBE 3/aHUM Ha
pocaaouHbIX rpyHTax Il TMna mo mpocago4HOCTH, BO3BOAUMBIX C HUCIIOJIb30BAaHUEM
KOMIUIEKCA MEPOIIPUATHM, KOTOPBIE HAIIPABJICHBI Ha!

* MIOBBIIIEHUE IPOYHOCTU U OOLIEN MPOCTPAHCTBEHHON KECTKOCTH 3/1aHUMU U CO-
OpYXEHU;

* YBCIIMUCHUC IMOAATIMBOCTH BHaHHﬁ u COOpy}KCHI/Iﬁ 3a CUCT IMPUMCHCHHA ruo-
KHX HJIN ITIOAATIIMBBIX KOHCTPYKHHﬁ;

+ obecrieueHre HOPMAJBHOM SKCIUTyaTalluu 3JaHUN W COOPYXEHUW MpU BO3-
MOYHBIX HEPABHOMEPHBIX MPOCAKAX TPYHTOB OCHOBAHUSI.

Meponpusatus epBoy Ipymibl BKIOYAIOT: pa3pe3Ky 31aHKUs 0CaJOYHBIMU IIBa-
MU Ha OTAEJbHBIE OTCEKH, YCTPOHCTBO KEJI€300€TOHHBIX MOSICOB U apMHUPOBAHHBIX
IIBOB, MOBBIIIEHUE CTENIEHN apMHUPOBAHUS OTJEIbHBIX JKEJIE€300€TOHHBIX JIEMEHTOB,
YCTPOMCTBO KECTKUX TOPU3OHTAIBHBIX JAHapparM, yCHICHHE (PYHIaMEHTHO-
MMOABAJIGHOM YAaCTH 3JaHUM U COOPYKEHHU ITyTEM NPUMEHEHHS MOHOJUTHBIX WIIN
COOPHO-MOHOJIUTHBIX ()YHJITAMEHTOB.

MepornpusiTis BTOPOW T'PYIIIBI COCTOSAT B 00ECIEUEHUN THOKOW CBSI3M MEXKIY
OTZEJIBHBIMU JJIEMEHTAMU KOHCTPYKLIMM, MOBBIIIEHUH IUIOIIAAA ONUPAHUSA OTAENb-
HBIX KOHCTPYKTHBHBIX DJIEMEHTOB, YBEIWYEHHH YCTOMYMBOCTU 3SJIEMEHTOB KOH-
CTPYKLUH MPU MOBBIIIEHHBIX Je()opMaluiaxX OCHOBAaHUM, MOBBILIEHUH BJIaro- U BOJIO-
HEIPOHULIAEMOCTH CTBIKOB MEKy OTIEJIbHBIMU 3JIEMEHTAMU KOHCTPYKIUH.

MeponpusiTus TPEeTbeil rpymHIibl 3aKIH0OYAIOTCS B IPUMEHEHUU TaKUX KOHCTPYK-
TUBHBIX PEIICHUN OTAENbHBIX Y3JIOB U JIETaJIeil, KOTOPbIE MO3BOJISIOT B KOPOTKHUE
CPOKH BOCCTAHOBHTH IOCIIE HEPABHOMEPHBIX MPOCATOK HOPMAIBHYIO IKCILTyaTalUIo
KpaHOB, JIU(PTOB U T.J., YBEIUUCHUHN TaOApPUTOB MEKIY OTACIbHBIMU KOHCTPYKIIH SI-
MU, OO€ECIEYMBAIOIIMMHU BOCCTAHOBJIEHUE HOPMAJIbHOM SKCIUTyaTalud 00OpyAoBa-
HUSL.

[Ipy1 4acTHYHOM YCTPAaHEHUHU MPOCATOYHBIX CBOWCTB IPYHTOB IOBEPXHOCTHBIM
VIUIOTHEHUEM TSDKEJIBIMU TpaMOOBKaMHU, XMMHUYECKUM 3aKPEIUICHUEM, YCTPOMCTBOM
TPYHTOBBIX MOJYIIEK B Mpeesiax BCEH IUIOMIAAX 3/IaHUsS B OCHOBAaHMM OOpasyercs
MaJIO-BOJOHENPOHMUIIAEMBIN 3KpaH. IHTEHCUBHOCTD yBIa)KHEHUs IPYHTA PE3KO CHU-
KACTCSL.
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CymiecTByeT METOA OpPraHM30BAHHOTO YBJIAXKHEHHUS MPOCAJOYHBIX TPYHTOB OC-
HOBaHUM 37aHUA. YBJIaKHEHHWE TPYHTa MPOU3BOJUTCS MOCJIE BO3BEACHUS KOPOOKU
3MaHus ¥ Habopa UM MPOEKTHOW MAacCChl M JKECTKOCTH. {1 obecrieueHnsi M3ruOHON
KECTKOCTH YCTPAMBAIOTCA >K€JI€300€TOHHBIE WM apMOKHUPIIMYHBIC MMOsica B HUKHEH
30HE (B mojomiBe (yHIaMeHTa, MTOBEPX COOPHBIX OCTOHHBIX OJIOKOB, B YPOBHE Tepe-
KPBITHS IOKOJIBHOTO 3Ta)ka) Ha cilydail peanuzainuu aegopManuii nporuda u B ypoB-
HSIX MEXKIYITaXKHBIX MEPEKPHITUNA BEPXHUX JTAKEW Ha ciydaid peanusanuu jaedop-
Mmanuu Bbirnoa. Iloa dyHgaMeHTaMu ycTpamBaeTcs rpaBUHHO-TIECUaHasl APEHUPYIO-
1as MojyIiKa, pa3iesieHHasl Ha "3axBaTku'" JJIMHOW 0KoJio 10 M mpu moMony rivHs-
HBbIX 3aMKOB. BopjopacnpenenuTenbHas CUCTEMa COCTOMT U3 MOJBOASIIETO TPyOo-
npoBoza auamerpom 100 ... 150 MM ¢ BogOMEpPOM, 3aIBUKKOM, OTBETBICHUSIMHU TPYO
muametrpoM 70 ... 100 MM ¢ pa31aTOYHbIMU IITYLIEPAMU U BOJOIPHUEMHUKAMU.

Breraucisiercs 00beM BOJIBI, HEOOXOIUMBIH JIJIS1 TIOJTHOTO BOJIOHACKIIICHHUS, Bpe-
Ms YBII@XHEHHUS TpyHTA. Opranu3yroTcs paboThl M0 T€OAE3UUECKOMY HAOIIOACHUIO
3a nedopmanusaMu 37aHusl. B TedeHne oHOro-moxyTopa MecsIeB Mocjie Hayaida pa-
00T MO yBJIAKHEHUIO JehopMaluu rpyHTOBOTO OCHOBAHUSI CTAaOMIM3UPYIOTCS: CKO-
pPOCTh MPOCAJIKK HE TpeBbImaeT 1 MM/cyT. B mepuoa pa3Butus mpocaiok onpeaens-
I0TCSI 3HAYEHHUsI OTHOCUTENIBHOTO Mporuba (Beiruda) u kpyuenus. [Ipu npubmmkenun
UX K KpUTHICCKAM BEIMUMHAM M3MCHSIOT PSXKHM YBIOKHECHHs. BenudynHa mpocaaku
MOET JOCTHTaTh OJTHOTO MeTpa. BeaeAacTBue 3TOTO 37aHUI0 NMPHAAOT HaYa bHBINA
CTPOUTEIBHBINA MOAHEM Ha BEIMUNHY OKHUIAEMBIX TTPOCAIOK.

Jlnst OeckapKacHBIX 3aHUN BBICOTOM A0 12 3Taxeil, pacCUMTaAaHHBIX U 3aIPOCK-
THUPOBAHHBIX HA MPOCAJOYHBIX TPYHTAX ¢ KOMIJIEKCOM MEPOIPUATHN, TPEACIBHBIMU
nedopMalusIMu SBIISIIOTCS:

* CpeAHssl CyMMapHasi ocajika u rpocajka Us = 20 cM;
* OTHOCHTEJIbHASL PA3HOCTh CyMMapHBIX Mpocanok ( Ag; ) = 0,002;
* kpeH I, = 0,008.

JlomycTMble HAKJIOHBI JU(PTOBBIX MIAXT B JECATh pa3 HIDKE BEJIMYHMHBI IpE-
JIEIbHOTO KpeHa. BcnencrBrue 3TOro mpenycMaTpuBarOT COOTBETCTBYIOIIME 3a30PbI
BOKPYT JU(PTOBBIX ITAXT.

[Ipocanka rpyHTa BBI3BIBAET TOPU3OHTAJIBHBIE MEPEMELICHHUS U JIOMOJHUTEb-
HbIE COKMMAIOIIUE U PACTITUBAIONTNE YCHINS B GyHIAMEHTaX, CTEHAX M KOHCTPYKITU-
X MEPEKPHITU. BO3MOXKHBI TOPU30HTAJIBHBIE NEPEMEIIECHUSI OTACIbHBIX 3/JaHUN B
LIEJIOM WJIN CEKIIUU.
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IIpakTHyeckasi noAroroBka Nes
OnpenesieHue pa3MepoB 30HbI IPOCAIKHA U THIIA TPYHTOBBIX YCJI0BHM 10

Mmpocaa0oYHoCTN

eab padoThl
[IpakTH4yeCcKoe 3HAKOMCTBO C OTPECICHUEM Pa3MepPOB 30HbBI MTPOCATAKU U TUTIA

IPYHTOBBIX YCJIIOBUH IO MPOCATOYHOCTH.

Teopernueckasi 4acTh
[Ipu cTpouTensCTBE HA MPOCAAOYHBIX TPYHTAX (DYHIAMEHTHI 3[aHUN AT J10-

MOJIHATEIIbHBIE JeOpMAaIiK TIPH MOBBIIMICHUHA BIQXHOCTA OCHOBAHUS, TIPUYEM 3TH
nedopMany MOTYT BO3HMKATh HE TOJBKO OT BHEIIHEH HAarpy3ku, HO U OT COOCTBEH-
HOr0 BEcCa IPyHTA. 3aMauMBaHUE BO3MOXKHO KaK CBEPXY, U3 BHEIIHUX MCTOYHUKOB,
TAaK U CHHU3Y IIPU NIOABEME YPOBHS MOA3EMHBIX BOJI, 4 TAKXKE B PE3yJIbTaTE IIOCTEINCH-
HOT'0 HAKOIUIEHUs BJIaru B IPyHTE.

[IpocagouHble TPYHTHI XapaKTEPU3YIOTCS

a) OTHOCUTEIBHOM IMPOCATOYHOCTBIO € — OTHOCHTEJIbHBIM C)KaTUEM TPYHTOB
IIPU 3a/1aHHOM JIaBJICHUH T1OCJIE€ UX 3aMauylBaHUs

&l = (hp —hg)/ hg , (1.2)

rae h, — BeicoTa 0Opa3na 06kartoro 0e3 BO3MOXKHOCTU OOKOBOTO PACIIMPEHUS
JaBJIEHUEM p, PABHBIM JIaBJICHUIO OT COOCTBEHHOTO Beca

TPYHTa ¥ Harpy3ku oT ¢pyHaamenta; hsl — BeicoTa TOro *Ke 00pasia mocie 3ama-
YHBAHUS JI0 TIOJIHOTO BOJOHACKIIICHHUS MIPH TOM ke p; hg — BeIcoTa TOTO K& 00pasia
00>KaToro JaBJICHUEM, PABHBIM JABJICHUIO OT COOCTBEHHOTO Beca Ha paccMaTrphBac-
MO ri1yOuHe;

0) HayaTbHBIM MPOCATOYHBIM JIABJICHUEM ps — MUHUMAJIBHBIM JIaBJICHUEM, TIPH
KOTOPOM HAYWHAIOT TPOSBIATHCS MPOCATOYHBIE CBOHCTBA TPYHTOB MPHU UX ITOJTHOM
BOJIOHACBIIICHUH, TIPU JTAOOPATOPHBIX HCIBITAaHUSIX OHO cooTBercTByeT &Sl = 0,01;
P TIOJIEBBIX —PE3KOMY H3JIOMY Ha Tpaduke p—S (mpeaery MponopIiuoHaATHLHOCTH),
KOT/Ia 0CajKka BO3pacTaeT Ha CIEAYIOIICH CTYIIeHN Harpy>KeHUsl He MEHEee YeM B T0JI-
TOpa pasa;

B) HayvaJbHON MPOCATOYHON BIAKHOCTBIO S| — MHHHUMAIIbHOW BIIAXXKHOCTHIO,
IIPA KOTOPOW MPOSIBISIFOTCS] TPOCATOYHBIE CBOWCTBA TPYHTOB.

[Ipocamounsie aedopManuu Mo TIIyOMHE MOTYT XapaKTePU30BATHCS HATUIHEM
TpeX 30H:
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1) BepxHsAs 30Ha — MPOCaJKa MPOUCXOIUT OT BHEIIHEH Harpy3Kd B Ipenaenax
aepopMuUpPyeMOii 30HbI OT MOAOIIBHI (PyHAAMEHTa 10

rTyOWHBI, Ha KOTOPOW CyMMapHbIE BEPTUKAIBLHBIC IaBIICHHS paBHBI HAYaIbHOMY
POCaIOYHOMY

G; = Gzg T Ozp = Pl

TII€ G;q — HAIIPSKEHUSA OT COOCTBEHHOTO BECA, Gzp — JOMOJIHUTEIBHBIC HAIPSDKE-
HUS;

2) HeWTpasbHas 30Ha, B Mpejerax KOTOpoi mpocaka PyHTOB OTCYT- CTBYET;

3) HOKHSS 30HA MPOCATKU OT TOYKH, IJie CYMMapHoe JiaBjicHue 6Z = PSl wim 6z
MHMHUMAJIBHO JO HUYKHEU TPaHULbI IIPOCAT0YHOU

TOJIIIH.

FPYHTOBBIC YCIIOBHA CTPOUTCIIBHBIX ITNIOIMAA0K B 3aBUCMMOCTH OT BO3MOKHOCTHU
IMPOABJICHUSA ITPOCATOYHBIX CBOMCTB JACIATCA Ha ABA THUIIA.

I Tum — B KOTOPBLIX BO3MOKHAa B OCHOBHOM IIpOCaZika OT BHEIITHEH HarpysKu, a
mpocajka oT cOOCTBEHHOTI'O Beca HE IMPCBBIMACT IIATH CAHTUMCTPOB,

IT Tunm — kpome mpocagku OT BHEIIHEW HArpy3Kd BO3MO>KHA MpOcajika OT COO0-
CTBEHHOI'O BeCa, pa3Mep €€ MPEBBIIIACT NSATh CAHTUMETPOB.

IIpakTnyeckasi mnoAroToBka Ne6
Oco0eHHOCTH MPOEKTUPOBAHNS CBAWHBIX PYHIAMEHTOB B MPOCAT0OYHbIX

rpyHTax

eab padoTsl
[IpakTrueckoe 3HaKOMCTBO ¢ 0COOCHHOCTSIMU MTPOCKTUPOBAHUS CBAWHBIX (DyH-

JaMCHTOB B ITPOCAJI0OYHbIX I'PYHTAX.

Teopernuyeckasi 4acThb
[IpoekTrpoBaHUE BEACTCS B 3aBUCUMOCTH OT THIIa TPYHTOBBIX YCJIOBHII IO MPO-

CaJI0OYHOCTH, BEJIMYMHBI U XapaKTepa MPUIOKEHHBIX Harpy3ok. CBaiiHble pyHIaMeH-
ThI CJIEIyeT MPOEKTUPOBATH C MPOPE3KOM MPOCaTOYHON TONIIM U ONUPAHUEM MX Ha
MaJOCKUMAEMBbIE CIIOU IPYHTA.

ITpu npoexkTrpoBaHUM (PyHIAMEHTOB B I'PYHTOBBIX YCJIOBUSAX | TMma mo mpoca-
JOYHOCTH PEKOMEHAYETCsI 3ariyOJiATh HI)KHUE KOHLIBI cBail He MeHee ueM Ha 0,5 ...

I MB HCTIPOCAJOIHBIC ITIJIOTHBIC U cpez[Heﬁ IIJIOTHOCTH IICCKU HJIN TTIMHUCTBIC I'PYH-
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Thl ¢ Ioka3aTesneM Tekydectu |L < 0,6. B rpyHToBbIX ycnoBusx Il Tuna cBau 3army0-
JSIOT B HEMPOCAA0YHbIE TITUHUCTBIE TPYHTHI ¢ IL < 0,4 myist 3abuBHbIX cBaii u IL < 0,2
U1t OypoHaOuBHBIX cBail mpu Sseq < su; IL < 0,2 nnsa 3abuBHbIX cBaii u IL < 0 nns
OypoHaOHMBHBIX MPHU SS€J > SU B TpyHTOBBIX ycioBusx Il Tuma. PacuetHrbie xapakTe-

puctuku R, E, @, ¢ 10mKHBI OnpeAesiTCs Npy MOJTHOM BOJIOHACHIIIEHUN TpyHTa, L
>0,4.

Ecnu npoextupyercs 3nanue I knacca CHull gomyckaercs HenonaHas npopes-
Ka CBassMM MPOCAJ0YHON TOJIIU C 3ariayO0JeHUEeM X HUKHUX KOHIIOB HE MEHEE YeM
Ha OJIMH METP B I'PYHT C OTHOCUTEIbHON mpocamouHocthio €Sl < 0,02 mpu p = 0,3
MIla. Ha rpynrax I Tuma npu npocajke ot coocTBeHHOTo Beca 6oisiee 30 cM mpoek-
TUPOBaHUE CBAMHBIX (YHIAMEHTOB HE PEKOMEHYETCs, TaK KaK UX HECyIasi Crocoo-
HOCTb He OyAeT o0ecredeHa.
IMopsinok pacyera cBaliHbIX (P)YHIAMEHTOB

1. Onpenenenue Hecyliel cMOCOOHOCTH CBau (C y4E€TOM CHJI OTPULIATEIIBHOTO
TpEHUs).

2. Onpepenenne TpedyeMoro KoJu4ecTBa CBail, KOHCTPYUPOBAHUE POCTBEPK.

3. [IpoBepka naBieHUs MO MOJIOIIBE YCIOBHOTO CBAHOTO (DyHIaMEHTa U pacyeT
OCaJIKH.

IIpakTuyeckast noaAroroBka Ne7

MeToabl yKpenjieHusi MACCMBA M KOHCTPYKIIUM (PyHIaMEeHTOB
B MPOCAA0YHbIX TPYHTAX
eab padoThl
[IpakTHYeCKOE 3HAKOMCTBO C METOJAMH YKPEIJICHUSI MaCCUBA U KOHCTPYKIUHU

(GyHIaMEHTOB B MPOCAOYHBIX TPYHTaX.

Teoperuuyeckasi 4acTh

IloBepXHOCTHOE YIVIOTHEHUE IPYHTOB THKEJIbIMH TPaMOOBKaMH

JInst ynIOTHEHHSI TPYHTOB MCHOJIB3YIOT METANTMYECKUE WM KEJIe300€TOHHbIE
TpaMOoBKHU quameTpoM 1,4 ... 3,5 m; maccoit 2 ... 10 1, (Tspkenbie) u 10 50 T (cBepX-
Tsokensie). [logbeM U cOpackiBaHME TPaMOOBOK MPOU3BOJAT KPAaHOM WM APYTUM
MEXaHU3MOM C BBICOTHI 4 ... 8 M. TpamOoBaHMEeM CO37aeTCsl YIUIOTHEHHBIN CIIOU
TommuHoM 1,5 ... 6 M B 3aBUCHMOCTH OT Beca TPaMOOBKH, IUIOMIAIN €€ pabodeil mo-
BEPXHOCTH, BBICOTBHI COpachIBaHUS, YMCia yAapoB, BHJA IPyHTa, €ro HadajabHOU
IJIOTHOCTH.
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ITon neiictBuem TpamOoBaHMs 0Opa3yeTcsl YIUIOTHEHHAsl 30HA, B IpPEIeiax Ko-
TOPOW IJIOTHOCTH CyXOI'0 TPYHTa U3MEHSIETCSA OT MAKCUMAJIbHOM B BEPXHEN YaCTHU 110
3a/IaHHOM HA HWXHEH T'paHWLE YIUIOTHEHHOM 30HBI. 32 HWKHIOK TI'PAaHMILY YIUIOT-
HEHHOM 30HBI IPUHUMAETCS TPAHUIIA, HA KOTOPOM YJIEJIbHBIA BEC CYXOro IPyHTa J10-
CTUTAET: JJIsl TIECKOB Ygs = 16 KH/M3, cyneceit — 16,5, cyrimuakoB u mmmH — 17, 17,5,
JIECCOBBIX MPOCAIOUHBIX TPYHTOB — 16 KH/M® M yCTpaHSIOTCS MPOCamouHbIe CBOI-
CTBa.

YII0THEHUE TSAXKENBIMU TPaMOOBKaMH MIPOCATOYHBIX TPYHTOB IIPUMEHSETCS Ha
IIomaakax I Tuna mno mpocagovyHOCTH Uil YCTPAHEHHUsI ITUX CBOMCTB B OCHOBAaHHUH
(dbyH1amMeHTOB, a Ha Tuiomaakax Il Thma — Takke U AJi CO3/1aHus MaJOBOAOIPOHUIIA-
€MOro JKpaHa IMOJ BCeM 34aHueM. lIpu HENOJHOM yCTpaHEHHH MPOCATOYHBIX
CBOWCTB Ha IUIOIIAAKax cO Il TMIOM TpyHTOBBIX YCIOBHM IO HPOCATOYHOCTH ITO-
BEPXHOCTHOE YIUIOTHEHUE IPUMEHSAETCA B COYETAHUU C IIPEABAPUTEIBHBIM 3aMayl-
BAHUEM.

VYII0THEHHE TPYHTOB TSKEJIBIMU TpaMOOBKaMH IPUMEHSIETCS MPU CTENEHU
BIaXXHOCTH SI < (0,7 ¥ IIIOTHOCTH CyXOro TpyHTa py < 1,6 r/em’,

VYrioTHeHne TpamMOOBaHHMEM LIETECOO0PAa3HO BECTH, €CIM IMOHUKEHUE MOBEpPX-
HOCTH IIPH TPaMOOBAHMM NPEBBILIAET 7 ... 8 CM JUIsl CBSI3HBIX M 5 CM ISl HECBSI3HBIX
IPYHTOB.

Tpebyemass rayOuHa YIUIOTHEHHUS MPOCATOYHBIX TPYHTOB OIpEAENsAeTCs U3
YCJIOBUS IIOJIHOTO YCTPAHEHUS IPOCAT0YHBIX CBOWCTB I'PYHTOB B IIPEAEIIAX BCEU [e-
dbopMHupyeMOil 30HBI WJIM TOJHKO B BEPXHEW €€ 4acTH Ha TIIyOWHY, MPU KOTOPOH
CyMMapHbl€ OCaJKH U MPOCAAKU (PYyHIAaMEHTOB HE MPEBBIIAIOT MPEAEIbHBIX BEIU-
yuH. [Ipy ynminoTHEHMM C LENbI0 CO3JaHHs CIUIONIHOTO MaJIOBOAOIPOHHUIIAEMOTO
AKpaHa IriyOrHa YIJIOTHEHHUs I0JKHA ObITh HE MeHee 1,5 M.

IHopsimok pacyera 0CHOBAHMH, YIVIOTHEHHBIX TS2KEJIbIMH TPaMOOBKaMHU

1. Onpenenenue riyOUHBI 30HbI YILIOTHEHUS U BEJIMYMHBI HET0OOpa TpyHTa 10
MPOECKTHON OTMETKH.

2. Onpenenenue pazMepoB GyHIAMEHTOB, UCXO/Is U3 TPOYHOCTHBIX U Jedopma-
LIUOHHBIX XAPAKTEPUCTUK YIZIOTHEHHOI'O OCHOBAHMS,

npuHUMaeMsbIx 1o tadm. 1.9, 1.10.

3. Pacuer no |l rpynne npeaenbHbIX COCTOSHUN, BKITIOYAIOIIUN TPOBEPKY MPOY-
HOCTH MOACTHUJIAIOIIET0 HEYIUIOTHEHHOTO TPYHTA,

pacuer oca/loK Mo CXeMe JABYXCJIOHHOTO0 OCHOBAaHHS U MPU HEOOXOAUMOCTH pac-
YET IPOCAJKHU.

4. YBenuueHue pa3MepoB (pyHIaMEHTa WIM pa3MepoB TpaMOOBKH (IuaMeTpa u
Macchl) PY TPEBBILICHUH MPEAEIIBHO JOITYCTUMBIX

3Ha4YeHUH faedopMariuii.
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5. OnpenencHue pa3MepoB YIIOTHAEMOH TUIOIAAH bs, IS,

Pac4ér u npoeKTHpPOBaHUE I'PYHTOBBIX MOAYIIEK

['pyHTOBBIE MOIYIIKU MPUMEHSIOT C TOW K€ LENbI0, YTO U YIUIOTHEHHE TSXKeE-
JBIMUA TpaMOOBKaMH, T.€. JJI1 YCTPAHEHUS MPOCAZOYHBIX CBOMCTB B Ipeneiax Bceu
WINA B BEpXHEH YacTu eopMHUpyEeMOI 30HbI WM AJIs TIepeaayuu JaBiIeHus Ha Ooliee
IOPOYHBI I'PYHT MO CPaBHEHMIO ¢ HecyluM cioeM. IIpu ux ycrpolicTBe ciadblil
IPYHT 3aMEHSIOT NECUYaHbIM CPEIHEN KPYNHOCTU M KPYNHBIM WJIA MECTHBIM IJIMHU-
cTeiM. [IprMeHeHne moayiiek crnoco0CTBYEeT YMEHBIICHUIO M BBIPABHUBAHUIO OCAJIOK
COOPY’KEHHUS, CHUKEHUIO 00beMa U ITyOuHBI 3aj1eranus (pyHIaMeHTOB.

K rpyHTaMm, ucnonb3yemMbIM B KaUECTBE MOAYLIEK, MPEABIBISIIOTCS TPEOOBAHUS
y1000YKIIaIbIBAEMOCTH C 3a/IaHHOM TUIOTHOCTBIO, BBICOKOTO COIPOTUBIICHUS CIBUTY
Y YCTOWYMBOCTH CKEJIETa IPyHTa IIPU YBJIAXKHEHUU. [1ecok Mpu ycTpONCTBE MOAYLIEK
YIUIOTHSIOT TOCJIOHHO, OOBIYHO, KaTKaMH Ha IMHEBMOKOJIECHOM Xony. Il1oTHOCTB
KaXKJIOTO cJI0s1 KOHTpoJmpyered. 1Ipu ycTpoiicTBe moaymek i CO31aHusl CIUIOIIHO-
IO BOJOHENPOHUIIAEMOT'0 SKpaHa MPUMEHSIOT IIIMHUCTBIE TPYHTHI C YAECIbHBIM BECOM
CyXOro rpyHTta yq > 17 kH/M.

[Ipn ycTpoHCTBE TPYHTOBBIX NOAYIIEK C LEJNbI0 JUKBUAALUU MPOCATOUYHBIX
CBOMCTB UCIOJIb3YIOT M€CUaHbIe TPYHTHI (HA MJIomaakax | Tuma mo nmpocajgoyHOCTH)
¥ TIIMHACTBIE, C yIETbHBIM BECOM CyXOro TpyHTa Yg > 16 kH/M®,

['pyHTOBBIE MOAYIIKHA TPUMEHSFOTCS:

1) koraa cTeneHp BIAKHOCTH TPYHTOB B OCHOBaHUU (hyHaaMeHTOB S, > 0,7;

2) npu HEOOXOAUMOCTH YIJIOTHSTH CJIOW TONIIMHOM Oosiee 3 ... 3,5 M, B 3TOM
cllyyae MPUMEHSETCSl ABYXCIONHOE YIUIOTHEHUE MyTEM COYETaHUs MOBEPXHOCTHOIO
VIUIOTHEHUS TSKEIBIMH TPAMOOBKAMH C YCTPOHMCTBOM MOBEPXY YIJIOTHEHHOIO CIIOS
IPYHTOBOU MOIYIIKH;

3) npu HEBO3MOXKHOCTH MOBEPXHOCTHOTO YIUIOTHEHHUS TSDKEIBIMU TpamOOBKa-
MU.

HeoOxoaumasi TonmuHa TPYHTOBOM MOIYIIKUA OIMpenessieTcs] TakuM 00paszoM,
4YTOOBI JaBJICHUE, NIEpelaBaeMOe Ha MOACTUIIAIOUINI CIIOM, HE MPEBBIIIANI0 PacueTHO-
ro CONPOTUBIIEHUS 3TOr0 TPpyHTA RZ, a Takke pacyeToM Mo AePopMalusiMm.

IHopsigok pacyera rpyHTOBOM MOAYIIKH

1. Omnpenenenue pa3MepoB IPpyHTOBOHM moxaymiku hs, bs, IS; pasmepor ¢yHaa-
MEHTA 10 POYHOCTHBIM U J1e(pOopMaIMOHHBIM

XapaKTepUCTHKAM YIUIOTHEHHOTO rpyHTa noAymku (tadn. 1.9 u 1.10).

2. Pacuer o | rpymme npeneabHbIX COCTOSTHUM.

3. Pacuet no |l rpynmne npeneiabHbIX COCTOSIHUM, BKIIOYAIOIIEH MPOBEPKY MPOU-
HOCTHU NOJCTHIIAIOILETO CJIOS, pacyeT OCaJKHU U IPU
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HCO6XO,III/IMOCTI/I pacdeT npocCaaKu.

PacyéT u npoeKTHPOBaHNE APMUPOBAHHBIX TPYHTOBBIX MOAYIIEK

[Tpu cTponTenLCTBE 3MaHUIA M COOPY)KEHUN HA CIA0BIX U MPOCATOYHBIX TPYHTAX
B KaueCTBE MCKYCCTBEHHOTO OCHOBaHHWS MOTYT HCIIOJIb30BAThCS TPYHTOBBIC TOIYIII-
KW, apMUPOBAHHBIC PA3INYHBIMUA MaTepUATIAMU — CTEPIKHSIMHU, CETKaMU, BOJIOKHAMH.
ApPMOTpYHT TIPEICTaBISIET COOO0M KOMIIO3UTHBIN MaTepuai, B KOTOPOM apMarypa Ie-
pepacrpenesnseT yCUIus pacTsDKeHUsI-CKATHsI Ha TPYHTOBYIO MOYIIKY, CHIKAET Jie-
(hOpMaTHBHOCTH OCHOBAHHUS

Pa3mepsl TpyHTOBOM MOIYIIKK OMPEICISIFOTCS B COOTBETCTBUU C MPEABITYIIIAM
MyHKTOM. K 9mciTy OCHOBHBIX (DAKTOPOB, BIHSIONIAX HA HECYIIYIO CITOCOOHOCTH ap-
MHPOBAaHHOTO OCHOBAHHS, OTHOCATCS: OTHOCUTEIHHOE PACCTOSHUE OT ITOJOIIBEI
dbyHnameHnTta 10 apmupyromierocs snementa hs =0—1 (onTuMaibHbIe 3HAYCHHUS, TO-
Jy4YeHHBIC MO 3KcrepuMeHTaIbHbIM daHHbIM (hs=hs/B=0,15—0,25), oTHOCUTEIbHAS
JUIMHA W IIUpUHA apMmupymomero siaementa LS(BS)=1—4 (onTumanbHble 3HAYCHHS
Ls(Bs)=2-2,5), uaTeHcuBHOCTL apmupoBaHus dS/s =0,5—7 (onTtuMaibHbIC 3HAYCHUS
ds/s=2-4, rne S =S/B —OTHOCUTENBHBIIN Mar apMUpOBaHus; dS — TUaMETp CTEpKHEH,
CM); OTHOCHUTENIbHAS IUIOTHOCTh TPYHTOB OCHOBaHUS (I MECYaHBIX TMOIYIICK p =
1,65)p=1,6 ... 1,7.

IMopsiok pacyeTra apMUPOBAHHBIX TPYHTOBBIX MOAYIIEK

1. Ha3nayeHue mapamMeTpoB apMupoBaHHoro ocHoBanus: hs, L s,ds/s, p.

2. Onpepenenne pa3mMepoB GyHIaMEHTa U TOTYIIKH.

3. [IpoBepka npouHocTH c1a00TO MOICTUIIAIOIIETO CIOS U pacdeT OCaKH, a TPU
HeoOxoaumocTH, ecii hs < Hsl u mpocakw.

4. Pacuer o | rpynme npenenbHbIX COCTOSIHUM (110 HECYIIEeNH CITOCOOHOCTH).

[Ipy HEBBITOTHCHUM YCIIOBHUS W3MEHSIOT TapaMeTpbl apMUPOBAHHS, pPa3MEphI
MOAYIIKY WU GyHTaMEHTA.

BoiTpaMOoOBbIBAHUE KOTJIOBAHOB

Meton ycTpoiicTBa CTOIOYATHIX U JIGHTOUYHBIX (DYHAMEHTOB B BBITPaMOOBaH-
HBIX KOTJIOBaHaX MPUMCHSIOT:

1) mpu cTpOMTENBLCTBE Ha IPOCATOYHBIX TPYHTAX | THITA MO MPOCATOYHOCTH TIPH
lp,>0,03,y4< 16 kH/M®, S, < 0,75 mwist QYHIaMEHTOB HErTyGOKOTO 3alI0KEeHHUs i SI <
0,65 nnst ynauHEHHBIX (QYHIaMEHTOB,;

2) B rpynTax Il Tuma mo mpocajgovyHOCTH B TOM Cllydae, €ClIM CyMMapHas BEJn-
YrHA TPOCATKA OT COOCTBEHHOTO Beca M Ocalku (yHIaMEHTa OT Harpy3Ku He Tpe-
BBITIIACT MPEJCITHHO JOMYCTUMBIX 3HAUCHHI;
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3) nns MPOM3BOJCTBEHHBIX M CKIIAJICKMX OJHOATAXKHBIX 3[aHUN C HECYIIUMU
KOHCTPYKUUSIMH, MaJIOYyBCTBUTEIbHBIMA K HEPAaBHOMEPHBIM OCaJIKaM M Harpy3kou
Ha oTnenbHBIA QyHaamenT a0 400 kH npu MakcuMalbHON BETMYKUHE NMPOCATKU Sg|, J
<20 ¢M, 1 IPUMEHEHNH KOMILUIEKCA BOJAO3AIIUTHBIX MEPOTIPUSATHIM.

Cronbuateie GyHAAMEHTHI IPUMEHSIOT JIJISl KAPKACHBIX MPOMBIILIEHHBIX, TPaX-
JAHCKUX 3[JaHUW NpU BepTUKalbHOW Harpy3ke a0 2000 kH; neHTOYHBIE MpepHIBH-
cteie Tipu Harpyske 10 300 kH/m; ¢pyHIaMeHThI ¢ yIIUPEHHBIM OCHOBAaHUEM PEKO-
MEHIYETCsl MPUMEHATH IIpU Harpy3kax cBaimie 500 ... 800 kH.

B cBs3u ¢ TeM, 4TO Npu TpaMOOBaHMU Ha PSAOM PACHOJIOKEHHBIE 3[aHUS U CO-
OpY>KEHHSI MOTYT INEpeNaBaTbCsl TMHAMUYECKHE HArpy3Kd, OTPaHUYMBAIOTCS MUHU-
MaJIbHO JOIYCTUMBIE PACCTOSIHUA: 10 COOPY>KEHUI HE MMEIOIIUX TPEIIHH B CTEHAX —
He MeHee 10 M, 10 COOpYXEHHI C TPEIIMHAMHU B CTEHAX, a TAKXE€ 10 MHKECHEPHBIX
KOMMYHMKAIMI U3 YyTyHHBIX, KEPAMUUYECKUX, acOECTOBBIX TPyO — HE MeHee 15 Mm.
Ecnu macca TpaMOOBOK MeHee TpeX TOHH, 3TH PacCTOSHUS MOTYT ObITh YMEHBLICHBI
B [IOJITOpPA pas3a.

[Ipu ycrpoiictBe pyHaameHToB riryorHa TpamOoBaHusa cocrasisier 0,6 ... 3 M.
TpamboBka maccoit 1,5 ... 10 T, umeromas popmy dbyHIaMeHTa, MalaeT ¢ BBICOTHI 6
... 10 M. YkJ10H OOKOBBIX IpaHell TpaMOOBOK U3MeHsieTcs B mipeAenax ot 1: 1,5 mo 1:
3. dns TpamOOBaHMsA KOTJIOBAaHOB MOJA (PYHIAMEHTHI C YUIMPEHHBIM OCHOBAaHUEM
MPUMEHSIOTCS TPaMOOBKH KBaJIpaTHOM, IIECTUTPAHHON WJIM OKPYTJION (HOpPMBI C yT-
JIOM 3a0CTpeHus HIkHero koHma 60 ... 90°. Beicota TpaMOOBKHU JTOJKHA MPEBHIIIATH
MaKCUMaJIbHYI0 TIyOuHYy TpamOoBaHus kotioBaHoB Ha 10 ... 20 cMm. Macca Tpam-
OOBKM HA3HAYaETCsA, UCXOJs U3 TOTO, YTOOBI JABJIEHHWE MO OCHOBAaHUIO TPaMOOBKHU
ob1o He MeHee 30 klla nns dyngamenToB 6e3 ymupenus, 1 He MeHee 50 klla — c
yiupeHueM. Pazmepbl TpaMOOBKM Ha3HA4arOTCS B 3aBUCUMOCTH OT pa3MepoB (yH-
JaMEHTa U B LIeJIIX YHU(UKAIUU NMPUHUMAIOTCS paBHbIMU no HU3Y 0,3 ... 1,6 M ¢
marom 10 cm.

BriTpaMOoBBIBaHNE TPYHTOB MPOU3BOIAT C MOMOIIBIO KPAHOB MIJIM IKCKaBaTO-
POB C KOMIUIEKTOM HaBeCcHOro oOopyaoBaHusi. dDyHAaMeHThI B BBITPaMOOBaHHBIX
KOTJIOBaHaX MPOEKTUPYIOTCS MOHOJMTHBIMHU C Y4€TOM OETOHHPOBAHUS MX BPACIIOp
CO CTEHKaMH KOTJIOBaHa. B Xozie BbITpaMOOBBIBAHMS MPOUCXOAUT OAHOBPEMEHHO
YCTPOMCTBO KOTJIOBaHA M YIUIOTHEHUE IPYHTOB. B ocHOBaHMM (pyHIaMEHTOB 00pa3y-
eTcsl yIIoTHeHHast 30Ha ¢ yd > 16 kH/M®, 4T0 MPUBOIKUT K YCTPAHEHHIO IPOCAIKH B
JTOM 30HE.

B Tom ciiydae, eciii B OCHOBaHMM KOTJIOBaHA BO BpeMsl TpPaMOOBaHHUS YKJIabIBa-
eTcsl eOeHb WM KECTKUM OeTOH, IPU €ro BTPaMOOBBIBAHUM CO3AAETCA YIIMPEHHE,
YTO MPUBOJUT K YBEJIMYCHHUIO HECYIIEH cmocoOHOCTH OCHOBaHUA OT 1,5 1o 3 pa3 B
3aBUCUMOCTH OT 00beMa BTpaMOOBAaHHOTO MaTepHalia.
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IMopsimoxk pacuera

1. Onpenenenre pasmMepoB (pyHIaMEHTa MO HANPSDKCHHUSAM B CPEIHEM CEUCHUH
dynnamenta Am = Fv / om, pasmepoB yrioTHsieMol 30HBI. [y GyHIAMEHTOB ¢
VIIHPEHHON YacThblO ONpeaeraeHue o0beMa BTpaMOOBAaHHOIO MaTepuaia U pa3MepoB
YIIUPEHHOUN YaCTH.

2. Pacuer no | rpynme npenenbHbIX COCTOSHUM.

3. [IpoBepka gaBieHus moJ MoA0MIBOM QpyHIaMenTa. PacueT ocaaku.

4. OnpeneneHue HeoOXOAUMON Macchl TPaMOOBKH, YUCHIA YJApOB JJIs MOTyYe-
HUS 3a/1aHHOM TITyOMHBI TpaMOOBaHUS, HEOOXOAUMOT0 00beMa BOJIBI ISl TTOTYYCHHUS
ONTUMAaJIbHOMN BIIAXKHOCTH.

I'pynToBbIe cBan

['myOuHHOE YIIIOTHEHUE TPYHTOB MPOOUBKON CKBAKWH (TPYHTOBBIMU CBAsIMH)
MIPUMEHSETCS TPU HEOOXOJIMMOCTH YCTPAHEHHS MPOCAJIOYHBIX CBOWCTB I'PYHTOB Ha
rIyOuHy 10 24 M, Mpu YCTPOWCTBE MPOTUBO(DMIBTPAIIMOHHBIX 3aBEC, MPU OTCYT-
CTBUU MPOCJIOEK IUJIOTHBIX T'PYHTOB, MECKOB, MAJIOBJIAXHBIX CyNECeH, MepeyBIIax-
HEHHOTO TpyHTa co Sr > 0,75 1 BepXOBOIKH.

VYIJI0THEHHE MPOCAIOYHBIX TPYHTOB BBIMIOJHIETCS M3 pacyera JOCTHKECHHUS
CpEIHEro 3HAYEHMS yJIeJTbHOT0 BeCca CyXOro YIUIOTHEHHOTO TpyHTa Ha Iuionaakax c |
THIIOM TPYHTOBBIX YCIOBHI 10 mpocagodnoct — 16,5 kH/m>; 11 trma — 16,5 kH/m® —
B TIpe/ieNiax BEpXHero ciios Ha ryouny Hy /2 1 17 kH/M® B penenax HUKHETo clios
Ha Ty XK€ NIyOuHy. B ciydae mpoOMBKYM CKBaXKUH B IIEJNIAX YCTPOMCTBA MPOTUBO(PHIIB-
TPAUMOHHBIX 3aBEC, YJIEIbHBIA BEC CyXOIo IPyHTa Yys = 17,5 kH/™®,

[Ipu nmpuMeHEeHUU TPYHTOBBIX CBall JJIsl YCTPONCTBA NPOTUBOPUILTPAIMOHHBIX
3aBEC 3aChINKY CKBaKMH BBINOJHAIOT CYTJIMHKAMU WJIM MTMHAMU. Y TJIOTHEHUE TPYH-
TOBBIMU CBasIMU BBITIOJIHSIIOT Ha TPYHTOBBIX YCIOBHUAX | THMA MO MPOCATOYHOCTH — B
npenenax aepopmMupyemMoit 30HsI Ngp, Il THIA — Ha BCIO IITyOMHY NMpOCaJOYHOMN TOJI-
. OTMeTKa HW3a TPYHTOBBIX CBall MPUHUMAETCS Ha OJUH METP BBIIIE MPOEKTHOM
TJIyOWHBI YTUIOTHEHUS.

['pyHTOBBIE CBaM pa3MEMIAIOT B MIaXMAaTHOM MOPSIIKE, TPUYEM YHCIO PSIOB IO
JUIMHE W IIMPUHE JODKHO OBITh HE MeHee TpeX. [lepBhlil psn pacnosarator Ha pac-
CTOSTHUM OT TPAHUIBI YIUIOTHIeMOU Tomy paBabM 0,51, rie | — paccTosaue mexmy
LICHTPaMHU I'PYHTOBBIX CBaMu.

Pa3Mepbl yImIOTHSIEMOTrO MaccuBa JOJIKHBI IPEBBINIATH PA3MEPhl IMOOIIBBI
dbyHnameHnTa Ha BenuuuHy, paBHyro 0,2b, Ho He Menee 0,8 M (b — mUpHUHA MOIOMIBEI
dbyHIameHnTa) — Ha TPYHTOBBIX ycioBusix | Tuma mo mpocamounoctu; 0,2Hsl — na
TPYHTOBBIX YCIIOBUSIX

II tuna, rae HSl — MoIHOCTH MPOCAIOYHOM TOJIIIIH.
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[upuna ymioTHsseMoH miomaaun Ha rpyHtax I tuna — He menee 0,2 ot riyOuHBI

ytotHenus, 11 Tuma — ve menee 0,5HsI.
IHopsinok pacyeTa OCHOBAHMA, YIUIOTHEHHBIX NMPOOMBKOII CKBAKUH

1. OnpeneneHue pacCTOSIHUS MEXITY OCSMHU T'PYHTOBBIX CBail, pa3MepOB yILIOT-
HSIEMOM IUTOIIAA1, MOIIIHOCTH YIIZIOTHEHHOM 30HBI.

2. OnpeneneHrue pacyeTHOTO COMPOTHUBIICHHUS OCHOBAaHUS M MOAOOD IIUPHUHBI
MOJIONIBBI (PyH/IAMEHTA.

3. [IpoBepka NpoYHOCTH €CAOOTO HEYIIJIOTHEHHOT'O TPYHTA.

4. Pacuet ocagku (Kak JBYXCIOMHOTO OCHOBAaHMS) U ONpPEACIICHUE TPeOyeMoro
KOJINYECTBa MaTepuaa JJis 3ar0JTHEHUS CKBaYKUH.

NHbekInOHHOE 3aKpen/ieHue IPYHTOB CI0C00aAMHU CHIIMKATH3AMU H CMO-
JIN3al U

Cunukaruzanus IpUMEHSETCS U1 MOBBIIMICHUS HECYIIel CIOCOOHOCTH IMpoca-
JIOYHBIX TPYHTOB U YCTpoOicTBa (yHIAAMEHTOB U3 3aKPEIUICHHOrO0 TPyHTA. DTOT Me-
TOJI MOXET MPUMEHATHCA B MECUAHBIX IPYHTaX ¢ Koddduuuentom dunsrpanuu 0,5
... 80 M/CyT U B JIECCOBBIX IPOCATOYHBIX TPYHTaX ¢ KOA3DPUIMEHTOM (UIBTPALMH
0,2 ... 2 m/cyrT.

Cnoco0 cunukaTtu3aluy 3aKJII04aeTcs B MOMEUIEHUU B TPYHT CHJIMKaTa HaTpus
U XJIOPUCTOTO KaJbIUS UM OPTOPOCPOPHON KUCTOTHI (IBYXpacTBOPHAS CUIIMKATH-
3a1usl) WIK TOJbKO CUJIMKATa HAaTpusl (OAHOPACTBOpPHAS CHIIMKATW3alus). JTH pac-
TBOPBI PEArupyroOT MEXAy cOOOM MM C COAEpKAIIMMHCA B TPYHTE COJISIMU U oOpa-
3YIOT T€Jlb KPEMHUEBOW KUCIOThl. OCHOBHAS PEAKIUSA B3aUMOJICUCTBUS pACTBOPA CH-
JMKaTa HaTpUsl C XJOPUCTHIM KajibliueM mnpoucxonut mo cxeme (b. A. PxxaHunpi,
1935):

Na,nSiO, + CaCl, + mH,0 =n SiO, (m — 1) H20 + Ca(OH), + 2NaCl.

[Ipn nByXpacTBOPHOM CHJIMKATHU3AllMM BHAuYalie HAarHETAIOT PACTBOP KUIKOTO
crexna miotHocThio 1,2 ... 1,26 r/em® cBepxy BHU3 u3 pacuera 140 ... 180 M3, aza-
TEM PacTBOP XJIOPUCTOTO KATbLus MIOTHOCTHIO 1,07 ... 1,09 r/em® B TOM e kommde-
CTBE 3aXOJKaMH CHH3Y-BBEpX. [IOCTOSHHBIN SJIEKTPUUYECKUU TOK IPOIYCKAKT BO
BpeMs 3aJIMBKHU PACTBOPOB U B TEYEHUE HECKOIBKUX CYTOK B 3aBUCUMOCTH OT IPOHHU-

naemMoctu rpyHTa. Pacxon snexkrposnepruu coctasiusier 20 ... 30 kBt - a/M°, KaTo-
JaMU CIIy>KaT TpyObl WM CTallbHble CTepKHU. [lorpykeHue 31eKTpoaoB OCYIIECTB-
JSFOT OTOOMHBIMU MOJIOTKAMH, @ U3BJICUEHUE TJOMKpaTaMHu.

Jlyis 3aKperieHus] IECKOB TPaBEIMCThIX, KPYMHBIX U CpelHEeH KPYIMHOCTH C KO-
spdunmentom punprparmu kdh = 5 ... 80 M/CyT UCTIONB3YIOT ABYXPACTBOPHYIO CH-
JMKATU3ALMIO0 Ha OCHOBE CUJIMKATa HATPHUS U XJIOPUCTOTO KaJbIUS, IS 3aKPETIICHHS
TIECKOB CpEeJHEeW KPYIMHOCTH, MEJIKUX U mbuieBaThiX ¢ Kp = 0,5 ... 20 M/cyT ucnosn-
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3YIOT OJIHOPACTBOPHYIO CHUJIMKATHU3AIMIO HA OCHOBE CHJIMKATa HATPUs U KpeMHePTO-
PUCTOBOJOPOIHON KUCIOTHI Win opTodochopHoil kucnotel. Pamuyc 3akperuienus
0,3 ... 0,6 M. ITpouHOCTb 3aKpeIICHHBIX TIECKOB 2 ... 4 MlIla.

B npocanounsix rpyHrax ¢ Ky = 0,5 ... 2 M/CyT UCTIOIBb3y€eTCs CUIMKATU3aLus Ha
OCHOBe cuiiKaTa Hatpus. [IpeumyiecTBamu 3TOro crnocoda siBisieTcs: MrHOBEHHBIN
npoliecc 3aKkpervieHus U ObICTpOe HapacTaHWe MPOYHOCTU BO BpemeHu. [lpu neit-
CTBHM PAcCTBOpa CUJIMKAaTa HAaTpUs Ha JIECCOBBIE TPYHTHI MPOUCXOJUT MIHOBEHHAS
0oOMEHHas peaklus MeX1y KaTHOHOM KaJblKs KOJUIOMJAHOTO MOTJIONaeMOro KOMIIO-
HEHTA JIECCOBBIX TPYHTOB M KATHOHOM HAaTpHsl CUJIMKATHOIO pacTBopa. B pe3ynbrare
peakuuu 00pa3yeTcs MUKPOCION LIEMEHTUPYIOIIHNX N3BECTKOBUCTO-KPEMHE3EMHUCTBIX
HOBOOOpPa30BaHU U IPOUCXOJIUT MTPOUYHOE 3aKPEIJIEHUE JIECCOBBIX TPYHTOB.

B neckax Bcex BuIoB mpu Ky = 0,5 ... 50 M/CyT ucnons3yeTcss cMoONu3anus Ha
OCHOBE KapOaMUHBIX CMOJ U COJITHOM KUCIIOTHI.

Cmomnu3anusa TPYHTOB OCYUIECTBIIIETCS MyTEM HArHETaHWs B TPYHT BOJHBIX
pPacTBOPOB WJIM CMECEH M3 CUHTETHMYECKUX CMOJI C oTBepauTeneM. IlnoTHoCThs pac-
TBOpA 3aBUCHUT OT Kod(dunrienTa puibrpauuu. [IpenmyiecTtBoM cMOIM3alnu Nepea
OJIHOPACTBOPHOM CHJIMKaTU3alUEN SIBJIIETCA BO3MOKHOCThH 00Jiee MPOYHOro 3aKpen-
JIEHUS TPYHTOB.

[Ipu co3maHmy 3aKperieHHOT0 MAacCHBa MHBEKTOPBI PACIONaraioTcs psaaMu B
IaXMaTHOM MOPSIKE.

[Ipu 3aKpernaeHruu JeCCOBBIX TPYHTOB CHUJIMKATU3AIMEN MTPUMEHSIIOTCS CIIEYIO-
1€ KOHCTPYKTHUBHBIE CXEMBI:

1) cryIOIIHBIX MAaCCUBOB W3 3aKPEIJIEHHOTO TPYHTAa MO OTAENIbHbIE (yHIAaMEH-
Thl WM MO/ BCE COOPYKEHHUE B LEJIOM, IO 3TOH CXEMe MPEayCMaTPUBAETCS BBIHOC
3aKpEeruIeHUsI 32 KOHTYPbl PYHIAMEHTA;

2) apMHMpOBaHHWE TPYHTOB OCHOBaHHA B JeopMupyeMol 30HE OTIAEIbHBIMU
AJIEMEHTaMHU W3 3aKPEIUIEHHOIO0 TPyHTa, IPU KOTOPOM HEMOCPEACTBEHHO MOJ IO-
J01mBOM (hyHAAMEHTA OCTAIOTCS YYACTKHA HE3aKPEIUICHHOTO TPYHTA;

3) KoMOMHUpOBaHHAs CXeMa, MPEAYyCMAaTPUBAIOIIAs CIUIONTHOE 3aKPETUICHUE Ha
HEKOTOPYIO TITyOMHY HEMOCPEICTBEHHO MO/ MOAOIIBOM U apMUPOBAHUE JIEMEHTAMU
13 3aKPEIJICHHOTO TPYHTA HUKEJeXKAaIlel MPOoCcaloYHON TOJILIH.

Iopsaok pacyera XMMHU4YeCKH 3aKpeNJeHHbIX OCHOBAHUM

1. Onpenenenue BuAa 3aKperuieHust (OHO — JBYXPAcTBOpPHAs CUIIMKATU3ALIMS,
CMOJIM3ALIMS ), paInyCca 3aKPEIICHUS], IPOYHOCTHU 3aKPEIJIEHHOTO IPYHTA.

2. OnpeneneHue pasmMePOB 3aKPEIJIEHHOTO MAacCUBa U KOJMYECTBA UHBEKTUPY-
emoro pactBopa. ['myOuHa 3akperieHust anasi rpyHToB |l Tuma mo mpocaio4HOCTH —
Ha BCIO IPOCAI0YHYIO TOJILY, s | THITa — Ha BepXHIOI0 YacTh (B mpexaenax hsl,p).
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3. Omnpenenenuie pa3MepoB MOJOMIBBI (PyHIaMEHTa [0 HOPMATHBHBIM 3HAYECHU-
SIM XapaKTePUCTUK 3aKPEIICHHOTO IPYHTA U B 3aBUCUMOCTHU OT CXEMBbI 3aKpEIICHMUS,
MPOBEPKA JABJIECHUS MO/ MOIOIIBOM.

4. Pacuet ocajiku.

IIpakTuyeckas noaroropka Ne8
CTpouTeIbCTBO B YCJAOBHAX TEXHOT€HHBIX OTJIO:KEHHI, Ha moapadaTbIBa-
€MbIX TEPPUTOPHUSIX, IPU JTMHAMUYECKHX HATPY3KAX
eab padoThl
[IpakTHyeckoe 3HAKOMCTBO C OCOOCHHOCTSIMU CTPOUTENILCTBA B YCIIOBUSX TE€X-

HOTE€HHBIX OTJIOKEHUM, Ha TI0JIpadaThIBAEMbIX TEPPUTOPHUSAX, IPU JTUHAMUYECKHUX
Harpys3kax.

Teoperuyeckasi 4acThb
CTpouTe/IbCTBO B YCJIOBUSIX TEXHOTEHHBIX OTJI0KEHH I

Takue rpyHTBI 00pa3yroTCs B pe3ysbTaTe AesTEIbHOCTU YeaoBeka. OHU 0OBIYHO
HEOJHOPOJIHBI 0 COCTaBy, 00JIaJJal0T HEPABHOMEPHOM CIKMMAEMOCTbIO, HEBBIIEP-
YKaHHBI TI0 TOJIIMHE U MPOCTUpaHuI0. YacTo HACBHIMHBIC TPYHTHI BKIIOYAIOT OpPraHu-
Ky, IpU Pa3JI0KEHUU KOTOPOW BO3HUKAIOT JOMOJHUTENIbHBIE OCaaKku. B Takux rpyH-
Tax BCTPEYAIOTCA BKIIIOUEHHSI CTPOUTEIBHOTO M OBITOBOrO Mycopa, 00JIOMKOB KOH-
cTpyKiuii. OCOOEHHOCTHIO HACHIITHBIX TPYHTOB SIBJSIETCS CKIIOHHOCTh K CaMOYILJIOT-
HEHHUIO OT MAacChl BBINIENIEKANTUX CIIOEB IPyHTa U OT BUOparuu. [Ipu 3amaunBanuu
BO3MO>KHbI 3HAYUTEIBHBIE TPOCAIKHU.

[To ycnoBusiMm 00pa3oBaHusl HACBITHBIE TPYHTHI MOAPA3ACIAIOT HA TPU TPYIIIIBL:
IJIAHOMEPHO BO3BEJICHHBIE HACBINU, OTBAJIBI TPYHTOB U OTXOA0B IPOMBILIJIECHHOCTH U
CBAJIKH.

I mepBOM rpynIibl XapakTEPEH OAHOPOJHBIN COCTAB, CPABHUTEIBHO BBICOKAs
MIPOYHOCTH M PABHOMEPHAsSI C)KUMAEMOCTbD; IJIsI BTOPOM — BPEMS CAMOYILUIOTHEHUS.

Pacyer nmo medopmanusiM HACBIMHBIX TPYHTOB BBINOJHSIOT MPU COOJIIOJIEHUU
YCIIOBUN:

P=R;
Pmax = 1IR; Pmax = 1,2R.

HCpBOG YCIIOBHUEC U3 HIDKHEHN CTPOKH OTHOCHUTCA IJIA OTBAJIOB M CBAJIOK, BTOPOC
AJIs1 BCEX OCTaJIbHBIX CIIY4YacB. PacuetHoe COIIPOTUBJICHUEC HACBIIIHBIX I'PYHTOB H3
IIAHOMCPHO BO3BCICHHBIX Hacmneﬁ, OTBAJIOB T'PYHTOB M OTXOJ0B IIPOU3BOJICTB

OMpCACIIACTCA C UCITIOJIb30BAHNEM IIPOYHOCTHLIX XapPaKTCPUCTHK B BOJOHACBIIICHHOM
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cocrosiuuu. [IpeaBapurenbHbie pa3mepbl GyHIAMEHTOB 31aHUM U COOPY>KEHUI, BO3-
BOJIMMBIX Ha CIIEKABIIUXCS HACBIMHBIX TPYHTAX, HA3HAYAIOTCS UCXOMAS M3 3HAUYCHHI
YCJIIOBHOT'O PACYETHOT'O COITPOTHUBIICHHUS.

OCHOBaHUs Ha HACBIMHBIX TPYHTAX MPOECKTUPYIOT C YUETOM:
* UCII0JIb30BAHMS HACBIITHBIX TPYHTOB B KAUECTBE €CTECTBEHHBIX OCHOBAHUM;

¢ HCIIOJIB30OBAHHA HACBIIIHBIX I'PYHTOB B Ka4YCCTBC OCHOBAHHUM C IMPUMCHCHUCM
MCTOJO0B ITIOATOTOBKH OCHOBAHHUM MO CHUKCHUIO CKHMMAaCcMOCTH,

* POPE3KH HACHITTHBIX TPYHTOB CBAHBIMHU (hyHIaMEHTAMHU.
Cnoco0bI MOATOTOBKH OCHOBAHWH

B kaudecTBe €CTECTBEHHBIX OCHOBAaHUN MOTYT OBITh MCIIOJIB30BAHbI CIIEKABLINE-
Cs1 HACBIITHBIEC TPYHTHI, a TAKYKE OTBAJIBI TPYHTOB U3 KPYITHBIX IIECKOB, TPABEIUCTHIX U
1I€0CHOYHBIX TPYHTOB. CBajJKK T'PYHTOB M OTXOJIOB IPOU3BOJACTB MOTYT OBITh HC-
II0JIb30BaHbl B KAYECTBE €CTECTBEHHBIX OCHOBAHUM TOJIBKO JUJI1 BPEMEHHBIX 3[aHUN.

OCHOBHBIMH METOJaMM IIOATOTOBKH OCHOBAHMM HA HACBIITHBIX I'PYHTax SABJIAIOT-
Ci:

MOBEPXHOCTHOE YIJIOTHCHHE TSHKEITBIMU TPaMOOBKAMH;
BBITPaMOOBBIBAHNUE KOTJIOBAHOB,;

YCTPOMCTBO MOJAYIIEK;

MOBEPXHOCTHOE YIUIOTHCHHE BUOPAITMOHHBIMYM MAIlIMHAMH,

IyOMHHOE YIIJIOTHEHHE TIPOOMBKON CKBaYKWH, TTPOPE3Ka HACKITHBIX TPYH-
TOB TJTyOOKUMU (HyHIaMEHTaMH.

Hepenko mpou3BoauTCsi HEOPraHU30BaHHAS 3aChIIIKa OBParoB TPYHTOM, OBITO-

BBIM MYCOPOM, IIPOMBIIIIEHHBIMHA OTX0aMH. CTPOUTH Ha 3TUX IUIOIIAIKaX HE PEKO-
MeHayertcs. [Ipn HeoOX0AMMOCTH MOKHO NMMPUMEHATDH JJIMHHbBIE 3a0MBHBIE WK OYypO-
HaOMBHBIE CBaM C ONMMPAHUEM Ha €CTECTBEHHBIN IpyHT. OAHAKO MPU 3TOM BO3MOMKHO
MIPOSIBJICHUE OTPULATEILHOTO TPEHHUS B CBASIX.

B ciiydae opraHn3oBaHHOM 3aCHIIIKK TPYHTA WJIA €70 HAMbIBA TEXHOJOTHs padoT
yacTo Hapymaerca. Kpome Toro, nehopmMaTUBHbBIE U POYHOCTHBIE XapaKTEPUCTUKU
IPYHTa 3aChINIKU (HaMbIBA) U PACIOJIOKEHHOTO 3a MpEJeiaMHi OBpara pa3indaroTcs.
byner nponcxoauTs npouecc caMOYIUIOTHEHHs 3aChIIIaHHOTO IpyHTa. Pexomennye-
MBIMH (DyHIaMEHTaMH SBIISIOTCS CBallHBbIE C MOHOJIUTHBIM KeJIe300€TOHHBIM POCT-
BEPKOM.
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B 3maHusx cienyeTr npearycMOTPETh KOHCTPYKTMBHBIE MEPOIPHUATHS, MOBBIIIA-
IOIUE KeCTKOCTh. K mpuMepy, B KUPIHUYHBIX HEOOXOJUMO MPEIyCMOTPETh MOHO-
JIUTHBIE KEJI€300€TOHHBIE MOSCA UM APMOLIEMEHTHBIE IIBBI.

Oco0enHocTH padOThl KOHCTPYKIUIA IPH JMHAMUYECKUX HArPy3Kax

B psne ciaydaeB xene300€TOHHbIE KOHCTPYKIIMM MOTYT BOCIIPUHUMATh TMHAMHU-
YECKUE HArpy3Ku, BbI3BAHHBIC ABAPUUHBIMU HIIM IIPOU3BOJCTBEHHBIMU B3pPbIBAMU,
IIOPBIBAMH BETPa, MAJOLMKIOBBIMA NEPETPY3KaMH, TEXHOJOTHYECKUMH HMITYJIbC-
HBIMH Harpy3kamu u T.1. Bo3Hukaromue B KOHCTPYKIHSIX HanpsoKeHUs U nedopma-
MU OOJIbLIE, YEM MTPU CTATUYECKOM MX NMPUIIOKEHUU.

B To ke Bpems NMpOYHOCTHBIE NOKa3aTesd OETOHA W apMaTypbl OKa3bIBAIOTCS
BBIIIE, YEM IPU CTATUYECKOM HarpyxeHuu. BcneactBue sToro Tpedyercst BCecTo-
POHHSISI OLIEHKA, KaK apaMeTpOB Harpy3kH, TaK U MEXaHUYECKUX CBOMCTB MaTepHua-
JIOB.

[ToBeneHne KOHCTPYKITUN 3aBUCUT OT CKOPOCTU Aedhopmaluu = de/dt u CKOpO-
cTH Harpyxenns o=do/dt. C yBenmueHHeM € mpeaen TeKyd4ecTH CTaid Oyd PacTeT.
OTMeueHO yUIMHEeHHE TUIOMIaAKu TeKydecTH (rmpu ckopoctsx B 50 ... 100 pa3 mpe-
BOCXO/SIIIIMX CKOPOCTU IPU CTAHAAPTHBIX UCTIBITAHUSAX ).

JMHaMUY€ECKHUI TIPEEN TEKYUYECTH Oyq Yallle BCETO ONPEAEIAETCS YMHOKEHUEM
CTaTHYECKOI0 MpeJIeNia TEKYYECTH Gy Ha KO3(PPUIUEHT TMHAMUYECKOTO YIIPOYHEHHUS:

Oyd — kd Oy,

rne Ky = ValYs; Yo — TMHaMu4eckue aeopMalum; ys — Mporud OT CTaTHUECKON
Harpy3KH.

IIpn 6 > oy HabmomaeTca >(QQEKT 3ama3abIBaHUs ILIACTUYECKON Aedopmanun.
Jliist onpeneneHus NporuooB IEMEHTOB B JI000M CTauu HANPSHKEHHO JAe(PpOopMHUpPO-
BAHHOT'O COCTOSIHMSI HEOOXOAMMO HaxXOJIUTh YCUJIMA U >KECTKOCTH 3JeMEHTa B pas-
IN4YHBIX cedeHusix. Ecnmu ans [ cragum skecTKoCTh U3rnbaeMoro 3jeMeHTa MOCTOsIHHA
0 €ro JJIMHE U dmtopa nmporudoB 1/p = M, / B mutaBHas u mOBTOPSIET AIIOPY MOMEH-
TOB, TO /Ut Il cTamuu B cpeaHeit yactu 0JI0Ka, T/I€ MPOUCXOAUT TPEIIMHOOOpa3oBa-
HUE, )KECTKOCTh CTYNIEHYAaTO CHMKAETCS, a JIIOpPhI MPOTMOOB CTYIEHYaTO BO3pacTa-
10T. B HOpMalbHO apMUPOBAHHBIX 3JIEMEHTAaX MPOYHOCTh HUCUEPIBIBACTCS BCIE-
CTBUE pa3pyLIECHUsI CKAaTOM 30HBI MOCJE Hayajga TEKYYECTH PACTSAHYTOM apMaTyphl.
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MHTEHCUBHOCTD CUJI CLEIUIEHUSI MEXKIY apMaTypoi 1 OETOHOM U3MEHSETCS 1O JUIMHE
OaJKy ¥ 3aBUCHUT OT JeopMaIui apMaTyphl B CEYCHUH C TPEUTUHOM.

N3rubaemeple xene300€TOHHBIE 3JIEMEHTHI, apMUPOBAHHBIE CTAISIMU C TUIONIA]I-
KOW TEKY4YECTH, PACCIYMTHIBAIOT C UCTIOJIb30BaHNEM OMIIMHEHHOM WIIH TTOTMT OHATBHON
JIAarpaMM TEKYy4ECTH.

CtpouTesibCcTBO HA MOAPAOATHIBAEMBIX TEPPUTOPHSIX.
[puHOMNBI pacyéTa U NPOEeKTUPOBAHUA

[Tpu pa3pa®oTke MONE3HBIX MCKOMAEMBIX MOJ3EMHBIM CIIOCOOOM B I'PYHTOBOM
MacCUBE OCTAIOTCS MOJIOCTH, @ Ha MOBEPXHOCTH — YalleoOpa3Hble BIIaJUHbI (MYJIb/bI
CABIKEHUA). Pa3mMepbl MyJibJibl 3aBUCAT OT pa3MepPOB BbIPAOOTKH, TOJIIIMHBI IJIACTA,
IIIyOUHBI pa3palbOTKH, (PU3HMKO-MEXAaHUYECKUX CBOWCTB TpyHTa. Jledopmanuu 3em-
HOI MOBEPXHOCTHU OBIBAIOT B BHJIE MPOBAJIOB, TPEIIMH, YCTYNOB C TPEIIMHAMH, TIaB-
HbIX ocenaHuil. [lapameTpamu MyJbJibl OCEIaHUs SIBISIOTCS: BEPTUKAJIbHAA COCTaB-
JSr0Ias Iporuda MOBEPXHOCTHU 1); TOPU3OHTAIbHBIE CABUKEHUS &, OTHOCHUTEIbHBIE
TOPU30HTAJIbHBIE J1e()OpMallii, paBHbIE OTHOLICHUIO Pa3HOCTH TOPU30HTAJIBHBIX
C/IBUT'OB JIBYX TOYEK MYJIbJIbl K PACCTOSHUIO MEX]y HUMU &p; HAKIIOHBI, paBHBIE OT-
HOILIEHUIO PAa3HOCTH OCEJAHUsl JBYX TOYEK MYJbJbI K PACCTOSHUIO MEXAY HUMH i;
panuyc KpuBHU3HBI R; KpuBHU3HA MYJIb/bI CIBUXKEHUS K.

[TpuroaHbIMH AJI1 CTPOUTENHCTBA CUUTAIOTCS YUYACTKU BHE 30H BO3MOKHOTO 00-
pa3oBaHUs MPOBAJIOB, 3aTOIJIEHHUSI aTMOC(HEPHBIMU OCAJIKAMU U MOA3EMHBIMU BOJa-
MU, BBIXOJIOB TEKTOHMYECKHMX HAPYIICHUH, BO3MOKHOTO OOpa30BaHMS OMOJI3HEH.
[Ton neiicTBUEM CMENIEHUN B KOHCTPYKLMSIX MOSIBIIAIOTCS TPEIIMHBI, IEPEKOCHI, pac-
cTpoiicTBa coeauHeHuil. [lokazarenem cymmapHoi AedopMalvy SIBISIETCS BETMYMHA

Aly = Al, + Al (en + H/R) Z, (9.1)

rae Al; u Al — KOMIIOHEHTBI CyMMapHBIX JeGopMaliuii OT BO3IEHCTBHSI OTHOCHU-
TEJbHBIX TOPU30HTATBHBIX AehOPMAIMA U UCKPHUBIICHHS 3€MHOM TTOBEpXHOCTH; Z 1 H
— JUTMHA W BBICOTA 31aHUS.

KoHCcTpyKTHBHBIC MEPONIPUATHS

OCHOBHOW KOHCTPYKTUBHOW MEpPOM 3allUTHI 3/IaHKs OT BIIUSIHUSL TOPHBIX BhIpa-
00TOK SIBIISIETCA WX paszfeneHue aedOopMaIlMOHHBIMU IIIBAMU Ha CAMOCTOSITEIBHO pa-
OoTaroiue oTceku. B OeckapKacHbBIX )KWIIbIX 3[JaHUSX YCTAHABIMBAIOT MapHbIE MOIIe-
PEYHBIE CTEHBI, B KAPKACHBIX — [TAPHBIE PAMBI.
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D¢ dexTruBHOM Mepol 3aluThl OECKApKACHBIX 3IaHUU SIBISETCS YCTPOUCTBO
(GyHIaAMEHTHBIX, IMOKOJBHBIX M TMOATAXHBIX 3aMKHYTBHIX KEJIe300€TOHHBIX TOSICOB.
DyHIaMEHTHI UCTIBITHIBAIOT CI0KHOE HAMPSIKEHHOE COCTOSIHUE, CKJIA IBIBAIOIICECS U3
n3ruba, CABUra, Kpy4eHUs U pacTsKeHUs — cxkatusi. Hanbomnee Haie)KHBIMU SIBIISIOT-
Csl MOHOJIUTHBIE U COOPHO-MOHOJUTHBIE (PYHJIaMEHTHI (Hampumep, B BUIEC Tepe-
KPECTHBIX OAJIOYHBIX CUCTEM) WIIU TIITUTHBIE.

[TpoexTrpoBaHue MpH MOAATIUBON CXeMe 3aKJII0YaeTcsl B 00ECIEUeHUN MoIaT-
JMBOCTH Y THOKOCTH MOABATBHO-(PYHIAMEHTHOM YacTH, JOCTATOYHOM JJIsl BO3ZMOXK-
HOCTH €€ CMEUIEHUs BCJeH 3a MepeMEelICHUsIMA OCHOBaHMs Oe3 TMOsBJICHUS B KOH-
CTPYKUHUSX 3HAYNUTEIbHBIX YCUINN. B KOHCTPYKIUAX MMOJBAIIBHONW YaCTH MPUMEHSIIOT
IIBbI CKOJBXKEHHUS W HaKJIOHAIomMecs (yHAaMeHThI. JomyckaeTcsi MCIOIb30BaHUE
OCJIa0JICHHBIX OTPAKIAIOIINX KOHCTPYKUUM, KOTOPBIE 3aTEM MOTYT OBITh 3aMEHEHBI.
[1IBBI CKOMBKEHHUSI 00ECIEYNBAIOT cMelleHne (yHAAaMEHTOB OTHOCUTENIBHO HaA(pyH-
JAMEHTHOW KOHCTPYKIIMU. DTO MO3BOJISIET CHU3UTh YCUJIMSA B HECYIIMX KOHCTPYKIH-
AX TPU JIBKEHUSAX OCHOBaHMM. Takue 1IBbI BRIIOJHAIOT U3 ABYX CJIOEB pyOdepousaa ¢
MIPOCIIOMKON. B KauecTBe KOHCTPYKTUBHOW MEPHI 3aIUTHI SBJISIETCS pa3pe3Ka 31aHun
Ha 3aMKHYTbIE OTCEKH Je(OpMallMOHHBIMH LIBaMU. B psane ciydaeB nenecooOpa3Ho
NpUMEHEHHE (PYHIAMEHTOB B BHJIE CIUIOIIHBIX >KEJI€300€TOHHBIX IUIUT, MEPEKPECT-
HBIX IUTUT, 0AJIOK-CTCHOK.

JlaBnenue rpyHTa Ha (PyH/IaMEHTHI MOXKET ObITh 3HAaYUTENbHBIM. ET0 yMeHbII1a-
10T IIyTEM: YCTPOINCTBA BPEMEHHBIX KOMIIEHCAIIMOHHBIX TPAHIIEH MO MePUMETPY 37a-
HUSI, 3aMIOJTHSIEMBIM MaJIOIIPOYHBIM WJIM PBIXJIBIM TPYHTOM (TIyOuWHa TpaHiie Ha 15
... 20 cMm Hmke mojmomBbl (GYHIAMEHTA); Ha3HAYEHUsI OJJMHAKOBONW M MUHHUMAIHHO
BO3MOKHOM TTyOMHBI 3aj0keHus: GyHIaMEHTOB B Mpejeiax oTrceka. Eciu mporxHo-
3upyemMbie neQopMaliy MPEBHIIAIOT JOMYCTUMBIC JJIA 3[AaHUs, TO MpeaycMaTprBa-
0T MEpONPUSITHS TO BBIPAaBHUBAHHUIO (YHIAMEHTOB B TIPOIECCE DKCILTyaTaIlHH.
ITpoeMsbl miig pa3MmenieHus JOMKPATOB pacnoyiaraloT B yriax 3JaHus U B MecTax Iie-
peceueHust CTeH, a TaK)Ke Ha UX MPSMOJUHEHHBIX yJacTKax.

Pacyet npousBoaUTCS 1O KOMIUIEKCHOM cXeMe: OCHOBaHHE-(DyHIaMEHT-BEpXHEe
cTpoeHue. lcnonb3yroTes cruenymoomue aedhopMalloOHHbIE KPUTEPHUU: TMpeiesibHas
C)KMMAaeMOCTh O€TOHa, MpejesibHasg PacTsHKUMOCTh CTalM, MpeAesibHas KpUBU3HA
HEUTPaAJIbHON OCH DJIEMEHTA.

[IpenenpHbIMU SBISIOTCSA TaKUE MEPEMEIIEHUs, TTPU KOTOPHIX XOTS Obl B OJTHOM
CEUCHUM PEeATU3yIOTCs Je(POpPMALMOHHBIE KPUTEPUU. YUUTHIBAETCS HEIMHEHMHOCTH
auarpaMM paOoThl MaTepualna U IrpyHTa, neopmMupoBaHHas cXeMa CHUCTEMBI, nepe-
MEHHBIE TPAEKTOPUU HATPYKEHUS U JIp.
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KoHCTpyKTUBHBIE MEPHI 3AIUTHI

v
Paznenenue 3nanus neopmMaiiOHHBIMU

mBaMH Ha CaMOCTOATCIBbHO pa6OTaIOIHI/IC

AT ATATY

4 [
< >

BCCKapKaCHBIC 3JaHusA KapKaCHBIC 3JaHusA

\ 4

Y CcTpOoKCTBO MApHBIX MOIEpPEY- YcTaHoBKa MApHBIX paM

HBIX CTCH

YerpoiicTBo (hyHIaMEHTHBIX, 1O-

| KOJIbHBIX U ITIO9TAXHBIX 3aMKHY-
TBIX 7K€JIE300CTOHHBIX MOSCOB

vy

Bo3sBenenue MOHOTUTHBIX, COOP-
HO-MOHOJIUTHBIX ()YH/IAMEHTOB
WJIM TUIMTHBIX (DYyHIaMEHTOB.

HepaBuomepnsie nedopmainiuu ocHoBaHus (Tipocajka, HaOyxaHHE, KapCTOBbBIE
MPOBAJIBI U JIP.) WJIM BIUSHUE TIOJI3EMHBIX TOPHBIX BBIPAOOTOK SIBJISIFOTCS OCOOBIMU
Harpy3kamu Ha 3naHus. OcoOble COYeTaHHWsl HArpy30K BKJIIOYAIOT JKCILTyaTal[MioH-
HYI0 ¥ 0CO0YI0 HAarpy3Ky OT HEpaBHOMEPHBIX JedhOopMaIifii OCHOBAHUS.

[{enwio pacuera SBISETCS ONPEACIICHUE AOMYCTUMBIX BETUYHH HEPAaBHOMEPHBIX
nedopmanuii 15 3aJJaHHBIX KOHCTPYKTHBHBIX MTapamMeTpoB (pa3mMepsl U riyOuHa 3a-
Jo)keHHusT (yHIAMEHTa, CEYeHHWE KOJIOHH M OaJloK, IIOMIaah CEYCHHUS apMaTyphl,
KJlacc O€TOHA W CTalIX M Jp.) U IKCIUTyaTallHOHHBIX Harpy3ok. Haubombinyto mpu-
CIIOCOOIIEMOCTh K HEPAaBHOMEPHBIM JIepOopMaIiisiM OCHOBAHHS UMEIOT 3/IaHHSI C MH-
HAMAJILHOM KeCTKOCThI0. ClleIyeT yYHUTHIBAaTh W YBEIMYCHUE JKECTKOCTH MaTepHa-
JIOB TIPU OMPEACICHHBIX TPACKTOPHUAX MEPEMEHHOTO HArpy>KeHUS. YCHICHHE KECT-
KOCTH KOHCTPYKIIUN 32 CYET IEPEMEHHOTO XapaKTepa HarpyKEHUs MOXKET JTOCTUTATh
30 % ee ymeHbIIIEHUS 3a CYET PU3MUECKON HEJTMHEHHOCTH pabOThl MaTEPUAJIOB.

IIpakTHyeckas noaroropka Ne9
CTpouTtenbCcTBO B CJIa0BIX BOAOHACHIIIEHHBIX TPYHTAX
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eab padoThl
[TpakTHUeckoe 3HaKOMCTBO C OCOOEHHOCTSIMU CTPOUTENLCTBA B C1a0BIX BOJIO-
HACBHIIIEHHBIX TPYHTaX.
Teopernueckasi 4acThb
K cnabGpiM BOJOHACHIIIEHHBIM TPYHTaM OTHOCSIT HACBIIIEHHHBIE BOJIOM CHJIb-

HOCKMMAEMbI€ TPYHTBI, KOTOPbIE MPU OOBIYHBIX CKOPOCTAX MPHUIIOKEHUS HATPY30K
Ha OCHOBAaHHE TEPSIOT CBOIO MPOYHOCTH, BCIACACTBUE YETO YMEHBIIAETCS UX COIpPO-
TUBJICHUE CABUTY W BO3pacTaeT CXUMaeMocThb. CnaOblii TJIMHUCTBIM TPYHT — 3TO
JTUCIIEPCHAs] CTPYKTYPUPOBAHHASI CHCTEMA C KOAryJSIIUOHHBIM TUIIOM CTPYKTYPHBIX
CBsA3EH, CIIOCOOHAs PU UX HAPYUIEHUU MEPEXOJIUTh U3 TBEPI00OPA3HOTO COCTOSHUS
B KMIK0OOpa3Hoe. Tekyuee COCTOSIHUE TPyHTa OMpPEAEINIAECTCS CTENEHbIO HAPYLIEHHUS
CTPYKTYpHBIX cBsized. [Ipu pacuere ocajjok CHIBHOCKMMAEMBIX BOJIOHACHIIIEHHBIX
[JIMHUCTBIX OCHOBAaHUM BO3HUKAET HEOOXOJUMMOCTh y4eTa MOJI3Y4YECTH, HEITMHEHHOM
neOpMUPYEMOCTH UM MPOHUIAEMOCTH. [[MKIMYHOCTD MPWIOKEHUS Harpy3oK,
HarpuMep, B 3JIeBaTOpax, U3MEHSET MPOYHOCTHhIE U JehOpPMAIIMOHHBIE CBOMCTBA
TPYHTOB OCHOBaHUN BO BpeMeHHU. HepaBHOMepHas 3arpy3ka OTIEIbHBIX CHUJIOCOB
MPUBOJUT K 3HAYUTEIBHBIM HEpaBHOMEPHBIM nedopmariusaM. CrenuanucTsl peKo-
MEHJIYIOT MPOBOJIUTh PABHOMEPHYIO IEPBUUHYIO 3arPY3Ky U pa3rpy3Ky 3J€BaTOPOB.

YacTo Kk c1abbIM BOJIOHACKIIIEHHBIM OTHOCAT TJIMHUCTBIC TPYHTHI (MJIbI, IEHTOY-
HbI€ TJIMHUCTBIE TPYHTHI, BOJOHACHIIICHHBIC JIECCOBBIE MAKPOMOPUCTHIE U 3aTOP(dO-

BaHHbBIC TPYHTHI U Jip.) ipu £ <5 MIlau sr >0,8, =4 ... 10°, ¢ = 0,006 ... 0,025
MIla.

3HaueHne Kod(PUIMEHTOB (UIBTpPAIMM B BEPTUKAIBHOM M TOPU30HTAIILHOM
HamnpapJieHUsIX oTimuyaroTes a0 10 pa3. OOmast ocaaka moapas3AessieTcss Ha 4acTh,
ONMKCHIBAEMYIO T€OpUEN (UIBTPALMOHHON KOHCOJIMJALMU, U YaCTh, OMUCHIBAEMYIO
MPOLIECCAMHU BTOPUYHOU KOHCOJTUAALIMH.

[Tpu mpoexkTupoBanuu GyHAAMEHTOB MEIKOTO 3aJI0KEHUSI HEOOXOAMMO OTpaHu-

YUTh.
* CPpCAHUC OCaAKHU MMPCACIbHBIMU BCJIMYUMHAMMU

* OTHOCHUTEJIbHBIE PA3HOCTHU OCAJ0K COCETHUX (PYHIaMEHTOB MpeeIbHbBIMU 3HA-
YCHUSIMU;

¢ CKOPOCTH MMPOTCKAHUA OCANO0K JOIIYCTHMbBIMH.

[Tpu mpoxokKIeHUU CEHCMHYECKHX BOJIH uepe3 cialblii BOJOHEPOHMUIIAEMBIil
I'PYHT BO3HUKAET MOPOBOE JABJICHHUE M CHIKAIOTCSA NMPOYHOCTHBIE XapPaKTEPUCTUKU

rpyHTa. B 3THX yClIOBUSIX peKOMEHAYETCS MPUMEHSTh CBAM-CTOMKH C IMOJHOW Mpo-
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pe3Koii cnadbIX TPYHTOB M ONMUpPaHHEM Ha MpouHbii. Kpome Toro, BO3MOXKHO MpuMe-
HEHUE MEeCYaHBIX MOAYLIEK, TPEHAKHBIX TPOPE3EH C NPUTrPY30UYHBIMU HACHIISIMHU, U3-
BECTKOBBIX CBaii C MOCIIEIYIOIIUM YINIOTHEHUEM TPYHTOB TSKEJIBIMU TPaMOOBKaMHU.

B ciydae, korzia MeTObI YIDIOTHEHHS M YIIPOYHEHUS He JaroT ddekra, a oca-
Ka TPEBBIIIACT MPEACIbHYI0, HEOOXOAUMBI KOHCTPYKTHUBHBIE Meponpuatui. K Hum
OTHOCSITCSI: TIOBBIIIICHHUE JKECTKOCTH 3/IaHUI MyTeM pa3pe3KH 0CaJOYHBIMU IIBAMU Ha
OTJENbHBIC OJIOKH; TIOBBIIICHUE KECTKOCTU KaXKIOro OJI0Ka YCTPOMCTBOM MOHOJIHT-
HBIX KEJIE300€TOHHBIX MM COOPHO-MOHOJIUTHBIX (DYHIAMEHTOB; YCTPONCTBO JKeje-
300€TOHHBIX WM METATMYECKUX TOSCOB WM apMHPOBAHHBIX IIIBOB; YCTPOMCTBO
KECTKUX AuadparMm, HalpuMep, TOPU3OHTAIBHBIX U3 ILIUT; MOBBIIIEHNE THOKOCTH U
MOJATIMBOCTY THOKHUX 3JaHUIA U COOPYKEHHM.

Ocaaxu GpyH/IaMEHTOB BBIUUCISIOTCS C UCIIOIH30BAHUEM PACUETHBIX CXEM B BU-
7€ JUHEHHO-Ie(OPMUPOBAHHOTO TPOCTPAHCTBA WJIM JIMHEWHO-Ae(POPMUPYEMOTO
ciost. ['panuity coxumaeMol TOJIIM ONPEEsIOT Ha Takou riiyOuHe, i€ JOMOJIHU-
TeNIbHbIC HanpsbKkeHUs paBHbl 3 klla — na unos, a At 3aTopdOBAHHBIX TPYHTOB Ha
rIyOuHe, T/I€ IOMOJIHUTEIBHOE K MIPUPOJIHOMY JaBJICHUE PABHO CTPYKTYPHOU MpoU-
HOCTH.

JlonoyHUTENbHYIO 0CaKy (YHIAMEHTOB HAa OCHOBAHUSX, CJIIOKEHHBIX BOJIOHA-
CHIIIEHHBIMU WJIM OPraHO-MHHEPATbHBIMU IPYHTAMM 34 CUET PA3JI0KEHUS OpraHuye-
CKUX BKJIIOUEHUH JTOMYCKAETCSl HE YUYUTHIBATh, €CIIM B TIEPUOJ] CPOKA CIY>KOBI COOPY-
KEHUS, YyPOBEHb IPYHTOBBIX BOJ] HE Oy/IE€T MOHUKATHCS

Cnoco0b! yIJIOTHEHUSI OCHOBAHM A

@OuabTpyomas npurpyska. ¢(QpeKTuBHO MPEANOCTPOCUHOE YIUIOTHEHUE Cia-
OBIX BOJIOHACHIIIEHHBIX TPYHTOB. C 3TOH 1ENbI0 YCTPauBaIOT (GUIBTPYIONIYIO MPUT-
py3Ky. Bpems ymioTHEHHsI BOJAOHACBILIEHHOIO I'PYHTa MOYTH MPSMO MPONOPLHUO-
HaJbHO KBaJpaTy PAacCTOSHHS A0 JAPEHAXHOW MOBEPXHOCTH. JlJIg COkpalleHus pac-
CTOSIHUS ABMKEHUS OT’)KUMAEMOW BOJbI YCTPAUBAKOT BEPTUKAIBHBIE I1IECUAHBIE IPEHBI
muametrpoM 0.4 ... 0,6 M ¢ paccTosiHHEM APYT OT apyra 2,5 M. BepTukanbHble JpEHBI
MOBEPXY OOBEAUHSIOT MeCYaHO QUIBTPALMOHHON NOYIIKOM TommmHon 0,6 ... 1 M.

[Tpu Tonmuue cnaObIX TJIIMHUCTBIX TPYHTOB J0 7 M MOTYT OBITH 3(()EKTUBHBI
JIpeHUpYyoIMe mpope3sl B BUe TpaHiien mupunou 0,6... 0,8 M u rioyOuHoit 1o 5,5
M. TpaHIlen 3amoJHSAIOTCS TECKOM, a HaJ HHUMH OTCHINACTCS TOPU30HTaJIbHAs IO-
aymka. CIUIONIHBIE PeHAKHBIE MPOPE3N YCTPAMBAIOT TaM, TIe MUMEETCS ICUICBBIMA

JPEHUPYIOLIUHN IPYHT.
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B psnme cnyyaeB SKOHOMHYHO MPUMEHEHUE JIPEH W3 MCKYCCTBEHHBIX MaTepha-
JIOB, HalpuUMep, KapTOHHBIEC ApeHbl. X M3rOTOBIAIOT U3 HEMPOKJIECHOTO TPEXCIOM-
HOTO KapToHa ¢ momepedHbiM ceueHueM 3 x 100 mm. Koadpdunuent punprpannu
KapTOHHOM Apensl coctaBiseT 10-3... 10-1 cm/c, ato B 100 ... 1000 pa3 Gosblie Ko-
3¢ PuUIMeHTOB PUILTPAIMU C1A00T0 BOJOHACKIIIIEHHOTO TPYHTA.

Koneunas ocaJka CJI0iA OHMOreHHOI0 T'pPyHTa WUJIK HJIa B CTa6I/IJ'II/I3I/IpOBaHHOM CO-
CTOsHHU, O6YCJIOBH€HHOM HaMbITbIM H OTCBIIIAHHBIM CJIOC€M IICCKA, BBIYUCIIAIOT IIO

bopmyiie
s =3ph/ (3E + 4p), (3.1)

r7ie P — JaBJ€HUE OT MECYAHOI0 I'PyHTa HA MOBEPXHOCTH C1abOro BOAOHACHI-
IICHHOTO0 OMOTEHHOTO rpyHTa Win uia, kl[la; h — Tommuaa cnost GuoreHHOroO rpyHTa
i una; E — moayne negopmanuu OMOreHHOro TpyHTa WM Wila P MOJIHOM BIIaro-
emkocTH, Klla.

Ocanka CHJIBHOC)KHUMAEMOTO TPYHTa 3aBHCUT OT CPOKOB KOHCOJIUJALMK U OT
IpeHupoBaHus ocHoBaHUs. Ocallka HEIPEHUPOBAHHOTO OCHOBAHMSI MPUTPYKEHHETO
(GUIBTPYIOIIEH HACHITIBIO B 3aJaHHBI MOMEHT BPEMEHHU.

ITecuanbie moaymku. Ha npakTuke 1 CHUKEHUS BEJIIMYMHBI U HEPABHOMEp-
HOCTH OCaJIOK (PYHJaMEHTOB YacTO YCTPaWBAIOT IE€CUaHbI€ MOAYIIKU TOJIIMHON J0
nsATH MeTpoB. C MX MOMOIIBIO YAETCsl YMEHBIINUTD TIIyOUHY 3a10XKeHus QyHIaMeH-
TOB U paclpeesIuTh JaBjIeHHe Ha OONbIIYIO MIOLa/lb, YMEHBIIUTH pa3Mepsl PpyHa-
MeHTOB. [lecuanple MOAYIIKK YCTPAaUBAIOT U3 CPEAHE- U KPYIMHO3EPHUCTHIX MECKOB,
11eOHsl, rpaBusl, TPaBUIHO-TIECYAHON CMECH.

N3BecTkOBBIE cBan. B psje ciayyaes 1eaecoo0pa3Ho MPUMEHSATh U3BECTKOBBIE
cBad. B Tomnmie rpyHTOB moJ 3aumIuTOl 0O0CagHBIX TpyO MpPOOYPUBAIOT CKBAXKUHBI
muametrpoM 30 ... 50 cM. X 3anoaHAIOT HerameHo KOMOBOM M3BECTBIO CIIOEM OKO-
70 oiHOTO MeTpa. B oOcannyto TpyOy ciyckarot Tpam6oBky Maccoit 300 ... 400 xr u
MPOU3BOJAT YIUIOTHEHHE. CHOBA HACBINAOT CJIOW M3BECTU U YTPaMOOBBIBAIOT U T.1.

['pyHT yniaoTHsIeTCsl MpU MOTPYKEHUH TPYObl M MOCiEe TpaMOOBaHUSI U3BECTH.
[Ipyu B3auMOAEHCTBUM HETALIEHOW M3BECTU C ITOPOBOM BOJIOM MPOUCXOJUT TallICHUE.
BcnienctBre 3TOro yBenuuuBaeTcs 1uaMeTp u3BecTkoBoi cBau Ha 60 ... 80 % u go-
IIOJIHUTEJIBHO YIUIOTHSETCS TPYHT BOKPYT cBav. Kpome Toro, nmpu rameHuu U3BECTH
BBIICISIETCST OOJBITIOE KOJIMYECTBO Tera. Temmeparypa momaumaetcs o 200 °C.
BcnenctBre yero BIIaKHOCTh OKPYIKAIOIIETO TPYHTA YMEHbIIAETCS, a MPOYHOCTHBIE
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XapaKTEpUCTUKU YBEJIMYMUBAIOTCS. Jlamee MpOU3BOIAT MOBEPXHOCTHOE YIUIOTHEHUE
IPyHTA TSDKEJIBIMU TpaMOOBKaMHU.

[lecuanpie cBaM yCTpaWBarOT IMMyTeM 3a0MBKH B TPYHT METAUTMUECKON TPYOBI C
3aKPBITBIM KOHIIOM. [10JTOCTh 3amOJHAIOT MECKOM C TIIATEIbHBIM YIUIOTHEHHEM. Bo-
KpYT CTBOJIa CBau 0OpasyeTcs yIJIOTHEHHAs 30Ha c1a00ro rpyHTa IuaMeTpoM J0 Mo-
nyTtopa MeTpoB (ripu quamerpe cBau 0,4 ... 0,5 m).

DJIeKTpOXuMHYecKasi 00padoTka. B mpakTuke MHOrga NPUMEHSIIOT 3JIEKTPO-
XUMHUYECKYI0 00pabOTKy TpyHTOB JJis MOBBIIICHUS HECYIIEH CIOCOOHOCTH OCHOBA-
HAW COOPYKEHHUM, CO3JAHUS OTPAKICHHUM IIPU MPOXOJAKE KOTJIOBAHOB M TpaHUIEH,
00pBOBI C MOPO3HBIM IMYYEHHEM, C ONOJI3HAMU. OHU UCIIONIB3YIOTCS 111 YIIPOUHEHUS
BCEX BHJIOB I'PYHTOB C Ko3(duumenrom Quibtparmu Menee 0,5 m/cyT (MEIKUX U
NBUIEBATBIX IIECKOB, CYIECEH, CYTJIMHKOB, TJIMH, WJIOB, Pa3jOXKUBLIETOCs TOpda).
DnexTpoxuMHuueckas 00padoTKa Moapa3AesseTCs Ha: JIEKTPOOCYLIEHUE, SIEKTPOIH-
TUYECKYI0 00pabOTKy M 3JIEKTPOCHIMKAaTH3aluio. JloaroBpemMeHHOe HeoOpaTUMoe
YIPOYHEHUE MOKHO MOJIYYUTh PHU BBEACHUN XUMHUYECKHUX JOOABOK.

VYpoyHeHue rpyHTa MPOUCXOAMUT Oaroaaps AIEKTPOXUMUYECKUM U CTPYKTY-
pooOpazoBaTEIbHBIM MPOLECCAaM, MPOUCXOSAIIMM B IIIMHUCTOM I'PYHTE IIPH MPOITyC-
KaHUU ITOCTOSTHHOT'O AJIEKTPUYECKOTO TOKA U BBEJICHUH JIEKTPOJIUTOB.

Caaiinble pyHaIaMeHThI. VIX TPUMEHSIOT NPU CPABHUTENBHO HEOOJIBIION TOJI-
HIMHE cNIadbIX TPyHTOB (10 12 M), mojacTuiaeMbiXx TpoYHbIMHU. CBasiMU IPOPE3AIOT
MOJIHOCTBIO CJA0bIi TPYHT € ONMpaHueM Ha NpouHblid. [Ipu 3a0uBKe cBail pe3Ko BO3-
pacTaeT MOpPOBOE JaBJICHUE, BCIIECJACTBUE YErO0 CHUXKACTCS HECyIlas CIIOCOOHOCTD
cBan. Co BpeMeHEM IMOPOBOE JABJICHUE CHUKAETCS IPAKTUYECKU 10 HYJIS, a HECyIast
CIIOCOOHOCTH CBau BO3PAacCTaeT.

B ycnoBusix cnaboro TIMHHCTOTO OCHOBAHUS BO3MOXHO TPOSIBJICHUE OTPHUIlA-
TenpHOro TpeHus. Ocenaronmii BOKpYr CBall TPYHT Harpyaet ee. BennunnHa otpu-
1IaTeJIbHOTO TPeHUs MOKeT nocTuruyTth S00 kH.

[TpuunHaMU 3TOTO MOTYT OBITh!
* INIAHUPOBKA IIJIOIIAIH ITOCHIITKON;

® 3arpy>KCHHUC MOBCPXHOCTH AJIUTCIBHO JICI\/’ICTByIOH_II/IMI/I IMOJIC3HBIMH HArpys3kKa-
MU,

* IPUTPYKEHUE CJIA0BIX TPYHTOB B MpeJeinax Mpoe3a0B U YUl MEePUOINYECKU-
MU TIOJICBITTKAMH MPU PEMOHTE TOPOKHBIX TOKPBITUN;
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®* UIBMCHCHHUC IIJIOTHOCTH I'PYHTOB B PEC3YJIbTATC IMOHMKXCHHA YPOBHS I'PYHTOBBIX
BOJI;

¢ JTMHAMHWYCCKUC BO3HGﬁCTBHH Ha I'PYHT TAXKCIJIOIO TPAHCIIOPTA U IIPOMBIIIJICH-
HBIX YCTAaHOBOK;

* IIPOSIBJICHMSI TTPOLIECCOB, MPUBOIAIIUX K TOCTOSHHOMY YIUIOTHEHUIO MOJIOJIBIX
c1a0bIX TPYHTOB.

OTpHLaTEeTbHBIC CUIIBI TPEHHS YYUTHIBAIOT 10 TIYOWHBI, HA KOTOPOW 3HAYCHHUS
OCaJKd OKOJIOCBAHOTO TPYHTA IMPEBBIIIAIOT IIOJIOBUHY MPEACIbHOIO 3HAYCHUS
ocanku pyHmamenta. PacuetHbie conpotusieHus rpyuta fi npunumarot mis topoda,
wia, carpornens fi =5 kI1a.

Ecnu B npenenax cBau 3ajeraroT HariacToBaHusi Topda ToaumHoi 6osee 30 cm
1 BO3MOXHA MPUTPY3Ka TEPPUTOPUH OKOJIO (yHAAMEHTA, TO PaCUE€THOE COMPOTHUBIIEC-
Hue fi 1g rpyHTa, pacooKEHHOTO BBIIIE MOJIOIIBBI HU3IIETO CJI0S Topda MpUHU-
MaoT:

a) NP MOJCHIIIKAX BBICOTOM JIO IBYX METPOB, JJIsl [PYHTOBOM MOJICHIIIKU U CJIOEB
Topda paBHbIM 0, 1711 MUHEPAIBHBIX TPYHTOB MPUPOJIHOTO CIOXKEHUS — MO Ta0.;

0) Mpu MOJCHITIKAX OT ABYX JO ISITH METPOB — JIJISl TPYHTOB, BKITIOUAS MOCHITIKY
paBubiM 0,4f, HO co 3Hakom "-", st Topda — (—SkI1a);

B) IpH IOJCHINKAX 00Jjee MATH METPOB — I TPYHTOB, BKIIOYask MOICHIIKY —
1o, HO co 3HakoM "—", ms Topda — (-5 kI1a).

I[J'ISI YMCHLIICHUA CHUJI OTPULATCIBHOIO0 TPCHUA NPUMCHAIOT CIICHIHAJIBHLBIC 00-
Ma3ku. B IMPAKTHUKEC BO3MOKHBLI CICAYIOMIKUC ClIydaun:

- CWIBHO C)XMMAaeMBbIN CJIOM pAaCIIONIOKEH C MOBEPXHOCTH; HA HEKOTOPOU IIIy-
OMHE HAXOAMUTCS CJION CHIIBHO CKUMAEMOTO TPYHTA, MEPEKPBITHINA

- Oojiee IMPOYHBIMH, TOJIIMIA COCTOUT M3 IICPCMCIKAOIUXCA IJIACTOB CUJIBHOCIKHU-
MacCMbIX U CPABHUTCIBbHO MaJIOC)KUMACMBIX I'PYHTOB.

[Ipy KpUTHYECKUX TPaJMEHTaX HAMopa W CKOPOCTIX (UIbTpAIMH BO3MOXKEH
(UIBTPAalIMOHHBINA BBIMOP TpyHTA. B mpakTuke HAOII0aeTCs] KOHTAKTHBIN pa3MbIB
rpyHTa (GUIBTPAIMOHHBIM MMOTOKOM, UAYIIUM BIOJIb JABYX CMEXHBIX CJIOCB pa3iiu-
HOM KPYMHOCTH. {711 CBS3HBIX T'PYHTOB pa3IMyaloT CIAEAYIOIIHE (PUIbTpAlMOHHBIC
nedopmanun: cypdosusi, BbIIOP, KOHTAKTHBIA BBINOP, OTCIAWBAHUE U KOHTAKTHBIM
pa3MbIB.
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MeTo MHTEHCHMBHOIO YJAAPHOI0 YIUIOTHeHHMs. B TpakTHKe THApPOTEXHHUYE-
CKOT'O CTPOUTENIBCTBA UCIOJIB3YIOT METO MHTEHCUBHOTO YIAapPHOTO YIUIOTHEHUS CJa-
OBIX BOJIOHACHIIICHHBIX TPYHTOB, UMEIOMINN JBE PA3HOBUIHOCTH: METO]] JHHAMUYE-
CKOM KOHcoJuauuu u metoa yaapHoro paspymenus (FO. K. 3apenkuii, 1989).

Pa0oTeI 10 fMHAMHUYECKOI KOHCOIUIAIIMHU BBIIIOIHSIIOT 10 MHOTOXTAIIHON cXEME
C JUTUTENBHBIMU (JI0 MECSIIa) ePEePhIBAMU MEXy dTallaMH, B TECUEHUH KOTOPBIX pac-
CEHBAECTCs MOPOBOE JIaBieHUE. PaccTosiHUE MEXly KpaTepaMH MIPUMEHSIOT PAaBHBIM 2
... 5 Iuamerpam.

[Ipu 3TOM ynapel B coceHEN TOUKE HE JOJKHBI HApyIIaTh JTOCTUTHYTOTO 3(-
dekTa B ipeapiayei. TpamMOOBKU PUMEHSIOT Maccoi 10 20 T mpu BbICOTE COpachI-
Banus 710 30 M. JI. Menap1 oOBsSCHUI MEXaHU3M TMHAMUYECKOW KOHCOJIUIAIUU T10-
JI0KUTENBHOMN POJIBIO COJIEPAKALIETOCs B TOPAX ra3a v NpoLeccaMu CHKUKEHHUS.

Meton yIapHOTO pa3pyuieHUs TPUMEHSIOT K TPYHTaM C OTHOCHUTEIBHO HEBBICO-
KHM BOJOHACBHIIICHUEM. YIUJIOTHEHHE HUX HE CBSI3aHO C HEOOXOIHMMOCTBIO OTKATHS
BOJBI. JIMTEIIBHOCTh MEXKAY 3TallaMM 3JIECh HE CYIIECTBEHHA. PaccTosHuE MExIy
LIEHTPaMHU COCEJHUX JIYHOK 3HAYUTEIBHO MEHBIIIE, YEM MPH JJIUTEIbHON KOHCOJIN1a-
[UH.

Jlist 3akperieHus: ¢i1abblX TPYHTOB NMPUMEHSIOT: OJIHO- M JIByXPacTBOPHYIO CHU-
JMKATU3ALMIO0, CMOJHM3AIUIO, OJHO- M JBYXPACTBOPHYIO JJIEKTPOCHINKATH3AIIMIO,
AIEKTPOTUTHYECKYIO 00paObOTKY, JIEKTPOOCYIICHUE.

Paz:xmxxenue BOJTOHACBINICHHBIX 'PYHTOB

SIBneHune pazKuKEHUs 3aKII0YaeTCs B MOJHOW WJIM YaCTUYHOM MOTEPE TPYHTOM
Hecylleld CroCOOHOCTH M MEPEXOJe €ro B TeKyuee COCTOSIHUE B pe3yJsibTaTe paszpy-
IIEHUS CTPYKTYPHI U CMEIIECHUS YaCTHUIl OTHOCUTENIBHO APYT Jpyra. HeooxoamMpiMu
YCIIOBUSIMH Pa3KIKEHUS SBISIOTCS: pa3pylIeHUe CTPYKTYpHI (4aCTO MpU AUHAMUYE-
CKHMX BO3JICUCTBHUAX), BO3MOKHOCTh YIIPOUHEHUSI TPYHTA W TOJIHOE HACBIIICHUE €T0
BOJI0M. BO3MOXKHOCTB pa3pylI€HUs] CTPYKTYPbI ONPEAEIAECTCS UHTEHCUBHOCTBIO BO3-
JNEUCTBUM, HAYaJIbHBIM HAIPSXKEHHBIM COCTOSTHUEM U INIOTHOCTBIO CJIIOKEHHS TPYHTA.
Bpemst koHconmmmanuu (yIUIOTHEHUSI) UM MPEObIBAaHUS TPYHTOB B Pa3KIMKCHHOM CO-
CTOSIHUM OIPENEISIETCS BOJIONPOHUIIAEMOCTBIO TPYHTA, U3MEHEHUEM €TI0 ITPOYHOCTH,
TIMHOM myTH GuiabTpanuu. COCTOSHUE Pa3KUKEHUS MPUCYILE BCEM PBIXJIBIM BOJIO-
HACBIIIIEHHBIM TeCKaM JIF000H MTPOYHOCTH.

Pazxmxenue HCBO3MOXXHO, €CJIN

Mp < MNp »
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T M, — PACUETHOE YCKOPEHUE KOJIEOaHHI; NKP — TO K€, KPUTHUECKOE, OIpee-
JIIEMO€ IKCIEPUMEHTAIBHO (HArpuMep, MO JaHHBIM BUOPOKOMIIPECCHOHHBIX HCIIbI-
TaHUK).

Meponpusarusa no 00pb0e ¢ pazKUKEHUEM pa3IeisaioT Ha J1Ba BUAA: MIPENOTBPA-
IIEHUE BO3MOKHOCTH Pa3KMKEHUS W yYMEHBIICHHWE INOCIEACTBUM pazxkmxkeHus. K
IIEPBOMY OTHOCST YIIJIOTHEHUE HECBSI3HBIX T'PYHTOB M YCTPOWCTBO NMPUTPY30K. JLIs
YMEHBILIEHUSI CMEIIEHNN Pa3KMKEHHBIX MAcC I'PyHTa MCIHOJIB3YIOT YCKOPEHUE IPO-
1ecca MX KOHcosnaanuu. Bpems npeObIBaHMs TPyHTa B Pa3KUKEHHOM COCTOSIHUU
MO>KHO PETYJIMPOBATH C IOMOIIBIO BEPTUKAIBHBIX U TOPU3OHTAIBHBIX IPEHAKEH.

Peosiornueckue npoueccobl B IPYHTAX, MOJI3Y4€CTh.

Hauboiee sipko 3TO CBOMCTBO MPOSBIIAETCS B IIIMHUCTBIX rpyHTax. Ocaaku 31a-
HUW WM COOPYKEHUH MPOJOHKAIOTCS EeCATKaMH, a HHOTAA U COTHAMH JieT. [edop-
MalUy MOJ3y4eCTH B MECKax 3HAYMTENIbHO MeHblue. [Ipu cABUroBBIX Aedopmarusx
pa3nnyaroT (B 3aBUCMMOCTH YpPOBHSI HAarpy3Ku) CTaJUM 3aTyXarolled, YCTaHOBHB-
LIEHCA TI0JI3yYECTH U IIPOTPECCUPYIOLLETO TeueHHUs. IIpoekTupoBanue cOOpyKEHHUM B
IPYHTaX C APKO BBIPAKECHHBIMU CBOWCTBAMU IOJI3YYECTH OCYIIECTBISIOT ABYMS ITy-
TAMH: HE JOMYCTUTh BOBHHUKHOBEHHUE OIYTUMBIX Aedopmaruii monzyuecta u (A. 5.
Bbyaun) orpannunBaTh AeOpMaLMM CMEIICHHS AOMYCTUMBIMU 3HAYEHUSIMU B TeYe-
HUE 33JIaHHOTO CPOKa DKCIUTyaTalUH.

[Ipo4yHOCTH TPYHTA, MOJYYEHHYIO B OOBIYHBIX OTHOCUTEIILHO KPATKOBPEMEHHBIX
WCTIBITAHUSIX, HA3bIBAIOT CTaHAAPTHOU. B ciiydyae MIMUTENBHOTO NEMCTBUSI HArpy3KU
paspyuicaue npoucxoaut panpiie (tt = f () ). I oTmenpHBIX MIMH Opeaes Au-
TeJIbHOM mMpoyHOCTH CHUkaeTrcss 10 30 %. Co BpeMeHEM TPyHT MOJ IOJOIIBOM
YIPOYHSIETCS, a TIPU YCTAaHOBUBIIICHCS TONI3ydecTH pasynpounsercs. [Ipu nedpopma-
1uax GopM, M3MEHEHUSIX (CIBUTAX) B OJHUX YCIIOBUSX (3HAYCHUS HAYAJILHOU MPOY-
HOCTH), TPYHT YIUIOTHSIETCS, B APYTUX — pa3peixisiercs. [lopuctocts rpyHTa, MpH KO-
TOpOM B pe3yJibTare JaedopmMainuii cIBUra HE MPOUCXOJUT U3MEHEHHE o0bheMa, T.c.
HavajbHasi ¥ KOHEYHas MOpucTocTh (N0 1 N) paBHBI, HA3BIBAIOT KPUTHUYECKOM NCI.

DyHIaMeHThI Ha 32aTOP(OBAHHBIX IPYHTAX.

Berpeuatores Topdbl ¢ MOBEPXHOCTH BOJOHACHIIIEHHBIE HEYIUIOTHEHHbBIE, TO-
rpe0eHHbIe ClIa00YIIIOTHEHHbIE, TOTPEOCHHBIE B TOJIIE MPUPOIHBIX TPYHTOB.

Topd ormuyaercs: OONBIIONH CKUMAEMOCTHIO, MAJIBIM COTIPOTUBIICHUEM CJIIBUTY,
3HAYUTEJIPHOM YyCAJAKOW MNpU OCYIICHUH, SPKO BBIPAKEHHBIMU PEOJOTUYECKUMU
CBOMCTBaMHU.
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[Tosmyunnu pacrpocTpaHeHHE CIEAYIOUIME CHOCOObl MHXKEHEPHOM MOArOTOBKU
TEeppUTOPHUU: BHITOPGOBBIBaHKE (MOJHOE yAaleHne Topda U 3aMeHa ero MUHepalb-
HBIM TPYHTOM); OCYIICHHE (UTUTEIBHBIA MPOIECC, COMPOBOXKIAIOIIUICS OOIBIIUMU
OCaJIKaMu TTOBEPXHOCTH);

HaMbIB TCPPUTOPHU IICCUAHBIM I'PYHTOM C ITOHMKCHHUECM YPOBHA IMOJA3CMHBIX BO/I
pas3siIMIHbIMHA JPCHA)KHBIMHU CUCTEMAMMU, YaCTUIHAA WU

MOJTHAS POPEe3Ka TPyHTa TIIyOOKUMU (yHIaMEHTaMHU.

Pacyetr ocHOBaHU, CIOXKEHHBIX OMOTEHHBIMU TPYHTAMU JIOJKEH MPOU3BOIUTh-
Csl C YYETOM CKOPOCTH NEepe/layu Harpy3ku, U3MEHEHUs d(PPEKTUBHBIX HANPSHKEHHMA
B IPYHTE B IIPOLIECCE KOHCOJIMIANHA OCHOBAHUS U aHU30TPOITUHA CBOMCTB IPYHTOB.

Onupanue (pyHAAMEHTOB Ha MOBEPXHOCTH 3aTOP(OBAHHBIX I'PYHTOB HE JIOMYC-
kaercs. 1Ipu momHOM 3aCTpOWKE HAMBITBIX TEPPUTOPUN PEKOMEHIYETCS BBINOJIHATH
re0JIOTHYECKOE PAOHUPOBAHUE. [ PYHTHI, OMHAKOBBIE B MPOU3BOJCTBEHHOM OTHO-
IEHUH, O0BEAUHSIIOTCSA B KOMIUIEKCHI.

IIpakTnuyeckast moaroroska Nel(
CTpouTesibCTBO B YCJI0OBUSIX HA0YXAKOIIUX, BEYHOMEP3JIbIX, 32COJIEHHBIX
TPYHTOB
Heab padoTsl
[IpakTH4yeCcKoe 3HAKOMCTBO C OCOOEHHOCTSMH CTPOUTENIHCTBA B YCIOBUAX HAOY-

XaIOIINX, BEUHOMEP3IIBIX, 3aCOJIEHHBIX TPYHTOB.

Teopernueckast 4acTb
OnpenesieHue XapaKTEePUCTUK HAOYXAIOIIUX IPYHTOB.

['pyHTBI, CIOCOOHBIC MPH YBIAKHEHUN YBCIMYUBATLCS B 00BEME, a MPH IMOHHU-
’KCHUHW BIIAYKHOCTH JaBaTh YCaJKy OTHOCATCA K HaOyxaromwum. K HaOyXxarommm oT-
HOCSITCS TBUICBATO-TJIMHUCTBIC TPYHTHI, IS KOTOPBIX BEJIMYHMHA OTHOCHTEIHLHOTO
HaOyxaHus 0e3 MPHUIIOKEHUS BHEIIHEW HArpy3Ku € S, > 0,04. Kpome oTHOCHTENBHO-
ro HaOyXaHUs NPH 33JJaHHOM JIaBJICHUH €, 3T TPYHTHI XapaKTEPU3YIOTCS JTaBIICHH-
€M HaOyXaHUS ps,, BIAKHOCTHIO HAOYXaHHS Mg, U OTHOCHTEIHLHOU YCAIKOUW MPH BbI-
ceIxaHuu. [ mpeaBapuTebHON OIEHKH HaOyXaroluuX TPYHTOB MCIOJIb3yeTCs TO-
kazarenb [1 = (e, —€)/(1+e)(mpu I1> 0,3 rpyHTHI OTHOCSATCS K HAOYXAIOIIHM).

CriocoOHOCTHIO HA0yXaTh OTJIMYAIOTCS TAK)KE€ HEKOTOPBIE BUABI IIIJTAKOB U TJIH-
HHUCTBIX TPYHTOB, 3aMOUYEHHBIX XMMHUYECKUMH OTXOJaMHU MPOHM3BOJCTB (HAIpuMep,
cepHoi kucioThl). [dedopmannu HaOyxaHHs NMPH 3aMavyMBaHUM PACTBOPAMHU CEPHOM
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KUCIOTHI B 3,5 — 4 pasa Ooubliie AedopManinii HaOyXaHus NMPU 3aMavyMBAHUUA BOJOM.
HalyxaHue nmecuaHbIX TPYHTOB MOKET MPOUCXOAUTH MPH B3aUMOACHCTBUM UX C pac-
TBOpaMHU LIEJIOYH.

HalyxaHue rpyHTOB B OCHOBAaHHUU BO3MOYKHO 32 CUET MOJAbEMa YPOBHS TPYHTO-
BBIX BOJI, HAKOIUICHHSI BJIATM IOJ COOPYKEHUEM 3a CYET IMOBEPXHOCTHBIX U IPOM3-
BOJICTBEHHBIX BOJ, N3MEHEHUS BOJIHO-TEIUIOBOIO pekuMa. Benmnunna HaOyxaHus 3a-
BHCHUT OT JABJICHHsI HA OCHOBAHME, BUJIA U COCTOSIHUSA TPYHTA, ILIOMIAAN 3aMayuBa-
HUS1, TOJILUHBI HA0YXAIOIIEro CIIOS.

N3MeHeHUs BIQXKHOCTH W BBbI3BaHHBIE MMM HEPAaBHOMEPHBIC TMEpEeMEIICHUS
IPYHTa 4acTO MPUBOIAT K TPEIIMHOOOPA30BAHUIO WK pa3pylieHnto. OcoOeHHO 3Ha-
YUTENbHBI JeQOopMallii, BbI3BaHHBIC MOJABEMOM OCHOBAHMS MPU HE3HAYUTEIHHOM
JABJICHUU Ha TPYHT.

HaGyxaromue rpyHThI KJ1acCUPUIIMPYIOTCS Ha:
* ciiabonadyxaromue 0,04 < gy s, < 0,08;

* cpennenadyxatromue 0,08 < gyS, <0,12;

* clIIbHOHAOyXaromue & S, > 0,12,

1) mpu unuIbTpaIu aTMOC(EPHBIX U TIPOU3BOJICTBEHHBIX BOJl — HA TIIyOMHE,
rJie CyMMapHOE JIaBJIEHUE Ha CJIOW TPYHTA Gz,ly; PABHO AABJICHUIO HAOYXAHUS Psg;

2) mpu HAIMYUU TIOJI3EMHBIX BOJ — HA TPU METpPa BBIIIE YCTAaHOBUBILIETOCS
YPOBHSI MOJ3EMHBIX BOJI, HO HE HUKE YCTAHOBJIEHHOTO 10 1I. 1;

3) npu SKpaHUPOBAHUH MOBEPXHOCTH U U3MEHEHUU BOJTHO-TETUIOBOTO PEKUMA —
10 DKCIIEPUMEHTAIBHBIM JTaHHBIM, a MPU UX OTCYTCTBUHU — Ha IIIyOMHE MATH METPOB
OT YPOBHSI INIAHUPOBKH.

Pacuér nepopmauu 0CHOBaHHUS.

Pacyer ocHoBaHMil coOpyXeHMI Ha HaOyXaloOlUX TPyHTaxX MPOU3BOAUTCS IO
nedopmanusaM, Kak Ha OOBIYHBIX TPYHTaX, W, P HEOOXOJIUMOCTH — TIO HECYIIeH
crocobHoctH. Ilpu ompeneneHn pacyeTHOrO COMPOTUBIICHHUS PEKOMEHIYETCs YyBe-
JUYUBaTh €ro 3HadeHue B 1,2 pasza, eciau ocaaka pynmamenta < 0,4 [S,], uro Oyner
CIOCOOCTBOBAaTh YMEHBIIECHUIO BEIMYMHBI MOAbeMa (PyHIaMEHTa NMpU HaOyXaHUU
IPYHTA.

KoHcTpyKTHBHBIE MEPONIPUATHS M0 YMEHbIIEHHI0 M BHIDABHUBAHHUIO Jie-

¢dopmanumn ocHOBaHMS.
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Ecnu onpenensiemas pacuerom aedopMalidsi OCHOBaHUS OKaKeTCs OoJiblle J10-
MyCTUMOM, TO JTIOJKHBI MIPEyCMATPUBATHCS MEPONPUSITHUS, YMEHBIIAIONINE BO3MOXK-
HYIO BEIMUUHY JeopmaIriuii 3a cueT mpeaBapuTEIbHOTO 3aMadYuBaHUs, TPUMCHCHHSI
KOMIICHCHPYIOIIUX MECYAHbIX MOIYIIEK, 3aMEHbI CJI0S HAO0yXarollero rpyHra Jpy-
ruM, He HaOyxaromuM rpyHTOM. CKBaXUHBI JJIsl MPEABAPUTEIILHOTO 3aMaylBaHUs
pacroJiaraioT B IaXMaTHOM MOpsiKe, AuameTp ckBakud 10 ... 25 cM, riryOuHa — Ha
0,5 M MeHblIe TpeOyeMOH MO MPOEKTY TOJIIMHBI 3aMaurBaHuUsl. 3aNOJHAIOT CKBAXKU-
HBl JIpEHUpYIOIMUM MaTepuanioMm. [Ipouecc 3amaumBaHus KOHTPOJIHMPYIOT IMOBEPX-
HOCTHBIMU MapKaMH. 3aMayMBaHKE MPEKPaIalOT, KOrJa BeJIMUMHA TTOIbeMa MOBEPX-
HOocTH cocTaBuT (0,8 pacueTHO.

[locne 3amaunBaHusI BEPXHUM CJIOM TPYHTA CHUMAIOT U YCTPAUBAIOT MECUYAHYIO
noxaymwky tommuHon 0,3 ... 1 m. Pacyer ocHOBaHWI IOCJHE MX MPEABAPUTEIBHOTO
3aMa4YyMBaHUS ITPOU3BOJNUTCS MO XapaKTEPUCTUKAM 3aMOYEHHOIO TPYHTA.

KomneHncupytonme noaylkyd yCTpauBalOT Ha ypOBHE B Ipenenax ciosi HalOy-
XaIOLIEro rpyHTa TOJBKO AJIA JICHTOUYHBIX (PYHIAMEHTOB IIUPUHOM 110 1,5 M nipu naB-
nenun noj nopomBoid He MeHee 0,1 MIla. Ilpu HeOONMBIINX BEPTUKAIBHBIX HATPY3-
Kax MPUMEHSIOT (yHJIaMEHThl Ha €CTECTBEHHOM OCHOBAaHUHU C aHKEpaMH, CBalHbIE
dbyHIaMeHThI U3 3a0UBHBIX 1 HAOMBHBIX cBail. Hanbosee parmonanbHbl GyHIaMEHTHI
C YIIMpPEHHUEM B IpeJienax cjiosi Ha0yXaroluX rPyHTOB.

Kpome atux meponpusituil 1enecoodpa3Hbl KOHCTPYKTUBHBIE, TpUCIIOcabanBa-
IOLIUE 3aHUsI K BOCIIPUATHIO HEPAaBHOMEPHBIX JedopMaiuil myTeM pa3OuBKH 31aHUN
Ha OTJIEJIbHbIE OTCEKH OCaJ0YHBIMU LIBAMH M YCTPONUCTBA apMHPOBAHHBIX )kee300e-
TOHHBIX ITOSICOB B HECKOJIBKAX YPOBHSIX, & TAKKE BOJIO3AIIMTHBIE, I MPEIOTBpAILe-
HUS JIOKAJIBHOTO 3aMayMBaHUs FPYHTOB aTMOC(HEPHBIMU U MPOU3BOJACTBEHHBIMU BO-
namMu. JT0 00ecreunBaeTcs IIaHUPOBKOW TEPPUTOPHUH, JOCTATOUHBIMU pa3MepaMu U
YKJIOHOM OTMOCTKH, HU30JISIIIUE BOJOHECYIIUX TPYOONPOBOAOB U UX JAOCTYMHOCTHIO
JUIsL OCMOTpA.

OCco0eHHOCTH CTPONTEIBCTBA HA 32COJICHHBIX IPYHTAX (OMNBIT
CTPOUTEIBLCTBA B IeHTPaJabHOM Ka3axcrane).

3acoNeHHBIMH HA3BIBAIOTCS TPYHTHI, B KOTOPBIX coAepKuTcs Oonee 5% cpenne-
pacTBopuMbIX cojieit wim Oosiee 0,3% JerkOopacTBOPUMBIX COJIeH OT Beca CyXOro
rpyHTa. K nerkopactBopumbiM cosisiM oTHOcsTCs xsopucTble conu Hatpusi NaCl, ka-
aust KCI xaneimst CaCl, u maraus MgCl,, 6ukapoonars! Hatpuss NaHCO; cynbhats

Hatpus Na,S0, u maruus MgS0, . K cpeaHepacTBOpUMBIM COJISIM OTHOCSITCSI THIIC
CaS04*2H,0 u aaruaput CaS04.
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CH0XKHOCTb CTPOUTENBCTBA HA 3aCOJIEHHBIX IPYHTaX OOyCJIOBJIEHA TEM, UTO Je-
dbopMaruu MpoSIBISIIOTCS KaK B MPOIecce BO3BEACHUS COOPYKEHUMN, TaK U B TIEPUOJT
UX 3KcIuryaTauuu. Ha 3acolIeHHBIX MIMHHUCTBIX TPYHTAX TBEPAOW KOHCUCTEHLIHUH Je-
dbopMaruu IpoUCXos MpU 3aMauMBaHUU U MPOSBISIOTCA B BUJE PE3KON MPOCAIKU
31aHUi. JTO OOBACHSAETCS TEM, YTO MPHU BOAOHACHIILIEHUH T'PYHTOB M PAaCTBOPEHUU
COJIEH PE3KO YMEHBUIAETCS MPOYHOCTh KOHTAKTOB OTAEJIBHBIX YACTHULl, B PE3YyJIbTATE
Yero U3MEHSFOTCS XapaKTEpPUCTUKU POYHOCTH, 3HAUEHUE MOAYJs o01el nedopma-
muu. B psaae ciiydaeB mpouecc pacTBOPEHHs COJEM B I'PyHTaxX NPOUCXOAUT OYEHb
ObICTPO (0OCOOCHHO TIPH B3aMMOACHCTBUM JIETKOPACTBOPUMBIX COJIEH C Topsiueld BO-
noi), u cyd@o3ruoHHas Mpocajgka MPOUCXOAUT B TEUCHUE HEOOJIBIIOTO TPOMEXYTKA
BPEMEHU.

[Ipu cTpouTenbCcTBE HAa BOAOHACHIIIEHHBIX INIMHUCTBIX TPYHTaX NPOLECC BHIMbI-
BaHMs U3 HHUX coJied (xumuueckas cyddosusi) nporekaer aaurenbHoe Bpems. OxHa-
KO YIUIOTHEHUE (KOHCOJIMAALMS) 3aCOJEHHBIX BOJOHACHIIIEHHBIX TJIMHUCTBIX TPYH-
TOB B HATYpPHBIX YCIOBUAX 3aHUMAET 3HAYUTEIILHO MEHBIINI IIEPUOJ, YEM 10 pacye-
Ty OCaJIKU C UCIOJIb30BaHUEM TEOPUU (DUIBTPALMOHHON KOHCcoauaauuu. Ho u B aTux
cilydasx jaedopmalyy rpyHTOBOIO MacCHBa YacTO OBbIBAIOT 3HAUYUTEIbHBIMU, IIPOTE-
KalOT JIOKAJbHO, YTO BBI3BIBAET HEPABHOMEPHBIE OCAJKH COCETHUX (YHIAMEHTOB U
HApYILIAET SKCIUTyaTallMOHHYIO MPUTOJHOCTh 3JaHUM U COOPYKEHUU. B HEKOTOPBIX
Clly4asix MpOLECcC PacTBOPEHHs COJIEH MPOMCXOAMUT B TEUEHHE OYEHb HEOOJBIIOTO
MIPOMEKYTKa BPEMEHH, OCOOCHHO TOT/la, KOr/la B COCTaB 3aCOJEHHBIX I'PYHTOB BXO-
IST JIETKOPACTBOPHUMBIE COJIU.

[TpobGyiema cTpoUTENHCTBA MPOMBIIIIIEHHBIX U TPAKIAHCKUX COOPYKEHUM Ha 3a-
coJieHHBIX rpyHTax B llenTpansHom Kazaxcrane ctana 0ocOOEHHO aKTyallbHOM B TO-
CIEJHUE TOJIbI, IMOCKOJBKY BCJIEICTBUE HHTEHCUBHOM MEJIHOPALMHU 3aCyLUIMBBIX
palioHOB OOJBINHME TUIOMAIN PaHEE MAJOBIAKHBIX 3aCOJICHHBIX TPYHTOB OKA3aJIHCh
00BOJTHEHHBIMH, YTO MPUBEJIO K WX TMpocajkaM. B pesynbrare nedgopmaiiuv noaydu-
JIM HE TOJIBKO MTOCTPOCHHBIE 34aHUs, HO U €IIE CTPOSIIHECS.

Ocanxu QyHIaMeHTa Ha 3aCOJIEHHBIX TPYHTaX PACCUUTHIBAIOTCS TaKUM K€ 00-
pa3oM, Kak W OcCaaku (PyHIaMEHTOB Ha HE3ACOJICHHBIX TPYHTaX, MOCKOJBKY IO
HACTOSIIETO BPEMEHU HE MPOBEACHBI YKCIEPUMEHTAIbHBIE UCCIEAOBAHUS 10 U3YyUe-
HUIO ITyOUHBI C)KMMaeMOM 30HbI B OCHOBaHUHU (yHAaMEHTa Ha 3aCOJICHHBIX TPYHTaX
Y U3MEHEHHUS €€ MOIIHOCTH MPU OOBOTHEHUH.

Jlo Hacrosiiero BpeMeHU He pa3padoTaHbl CIOCOOBI YCTPOMCTBA MCKYCCTBEH-
HBIX OCHOBAaHUM HA 3aCOJICHHBIX TJIMHUCTBIX TPYHTAX, YTO OYEHb Ba)KHO, OCOOCHHO
OpU COAEPNKAHUU B TPYHTAX JIETKOPACTBOPUMBIX cosiel. OOBIYHO B TaKMX TPyHTaX
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IPUMEHSIOTCS CBaliHble (DYHAAMEHThI, KOTOPBIE YACTO MOABEPratOTCsl KOPPO3HOHHO-
MY BO3JIEUCTBHIO.

CI10’KHOCTB MCCIIEIOBAHUSI CBOMCTB 3aCOJICHHBIX TJIMHUCTBIX TPYHTOB 3aKJI0Ya-
€TCA B TOM, YTO COJIM MPUCYTCTBYIOT B TPYHTaX B BUJE OTACIBHBIX APY3, IPOKHUIIOK,
KOHIIEHTPHUPOBAHHBIX COJIEBBIX PAacTBOPOB. UTOOBI HalTH 0OIIyI0 3aKOHOMEPHOCTH
IUIA TaKMX I'PYHTOB, HEOOXOJUMO LIEJICHANPABIECHHO HCCIEN0BAaTh 3aCOJICHHBIE IJIH-
HUCTBIE TPYHTHI PA3JINYHBIX PETUOHOB.

[lo pesynbraraMm aHanu3a mpuduH AedopMalluii, a B psAle CIyuyaeB U aBapHii
Pa3IMYHBIX COOPYKEHUI, KOTOPBIE MPOU3OILIN B MPOLECCE UX CTPOUTEIBCTBA U IKC-
TUTyaTalul, U3Y4eHbl PEe3yNbTaThl paOOThl Pa3TUYHBIX DKCIEPTHBIX KOMHUCCHUU TIO
pa3z0opy aBapuii u nedopmaiuii cCoopyKeHHUH, TPOaHATU3UPOBAHBI 0000IICHBI pa3-
JUYHBIC Ciiydan Jaedopmaiuil CoOopyKeHHUH MO OMyOJIMKOBAaHHBIM U BEJOMCTBEHHBIM
MarepuaiaMm. B pesynbrare TpemsioKeHbl CIEAYIONIUE MEPONPUITHS U CIOCOOBI
YCTPOMCTBA UCKYCCTBEHHBI OCHOBAHMM M ()YHAAMEHTOB Ha 3aCOJEHHBIX TNIMHHUCTBIX
IpyHTax:

1. ITpope3ka ToJIIM 3aCOJEHHBIX TPYHTOB (6-8 M) Kene300€TOHHBIMU CBasMH.
[Torpy3uth cOOpHYIO K€IE300€TOHHYIO CBAlO B MPOYHbBIE TBEPbIEC 3aCOJICHHBIE TPYH-
Thl OYEHb TPYJHO, MOATOMY MPUXOJIUTCA CHayana OypUTh JIMJUPYIOIINE CKBAKUHBI.
OnpIT npuMeHeHUs1 OypOHAaOMBHBIX CBal U3 OETOHA Ha MOPTIAHALIEMEHTE OKazaJcs
HEYyJJTaYHbIM TOCKOJIbKY O€TOH MoJBEeprajics cojeBoi koppo3uu. [Ipumenenue 6ypo-
HaOMBHBIX CBail 11€71€c000pa3HO TOJIBKO MPH KCIIOIB30BaHUU CYJb(PATOCTONKHX, Oa-
PUECTOMKUX M HU3KOAIIOMUHATHBIX LIEMEHTOB, HAJCKHOW THUAPOU3OJSALUN Tela
CBaiiHOTO (pyHIaMEHTa U MpHU Hecylle cnocodHoctu cBau He MeHee 1200 kH.

2. IIpoBeneHre BOAO3AIIUTHBIX MEPOTIPUSITUH, TAKUX K€, KAK U PU CTPOUTEIb-
CTBE Ha JIECCOBBIX TPYHTAX, — YCTPOWCTBO OTMOCTOK BOKPYT 3[aHUs, IEPEKPHIBAO-
X OOpaTHYIO 3aChINKY; MPOKJIAJKa BOJOBOJIOB B 7KeJI€300€TOHHBIX JIOTKAaX; Oorpa-
HUYEHUE TOJIMBOB 3€JECHBIX HACAKIECHUN BOKPYT 3AaHMs U T.N. Kak mokazan omeiT
CTPOUTEIBCTB; HAa 3aCOJICHHBIX I'PYHTAaX, MOJIAraThCs TOJBKO HA BOAO3AIIMTHBIE Me-
pPONPUATHS HENb3s, MOCKOJIBKY B MPOLECCE 3KCIUIyaTalWd 3AaHUM U COOPYKEHHI
MOJTOIJIEHUE UX OCHOBAHMM HEU30€XKHO, MO3TOMY BOJO3AIIUTHBIE MEPONPHUATHUS
CJIelyeT IPUMEHITh COBMECTHO C APYTUMHU METOIAMH.

3. [IpumeHeHne KOHCTPYKTHUBHBIX MEPOTNPUATUNA — MPUCTIOCOOJICHHUE 3TaHUIN K
HEPABHOMEPHBIM OCaJIKaM; YCUJICHHUE MTOJ3EMHON M HAI36MHOW YaCTEW 3[IaHUS JKECT-
KHUMH KeJIe300€TOHHBIMH TIOSICAMU; pa3pe3ka 37JaHusl OCaJOYHBIMHU IIBAMU Ha OT-
JeNbHbIE JKECTKHE OJIOKHM (MPHU JIOKATbHOM BBIIIENAYMBAHUU COJIEH B 3aCOJICHHBIX
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[JIMHUCTBIX TpyHTax). IlockonbKy jkene300€TOHHbIE KOHCTPYKLIMH HMEIOT 3Hadu-
TEJIbHYIO OTKPBITYI0 IOBEPXHOCTH, B MOJ3EMHOM M IIOKOJBHOM YaCTIX 3JaHUS BO3-
MO>KHa COJIeBasi KOpPO3Hsi OETOHA U OITOMY MPUMEHEHUE MOHOJIUTHOTO Kene300e-
TOHA B MOJ3EMHON U LIOKOJIBHOW YacCTAX 3[aHUsI WM COOPYKEHUS CIEAYET COUYETaTh
C BOJO3aIUTHBIMA MEPOIIPUATHIMU.

4. YIIOTHEHHE U UCKYCCTBEHHOE 3aKpeIuieHUe IpyHTOB. ONBIT 3KCILTyaTalUU
COOPYKEHHI Ha OCHOBAHMSX, YIUIOTHEHHBIX NECUYAHBIMU APEHAMH WJIU 3JIEKTPOOC-
MOTHUYECKUM OCYIIICHHEM, TTOKa3all OOJIBIIYI0 SKOHOMHYHOCTh U 11€J1€CO00pa3HOCTh
ATUX METOJ/IOB IO CPAaBHEHHUIO C YCTPOUCTBOM CBalHBIX (hyHIaMeHTOB. B pesynbrare
IIPUMEHEHUS] TAKOTO YIUIOTHEHUS COKPAILAETCs pacxo] LIEMEHTOB M METaula U Io-
BBIIIAETCS HA/IE)KHOCTh OCHOBAHMUS.

Hpunuuns pacyéra nedopmanuii 0CHOBAHUS B 32COJICHHBIX IPYHTAX.

3acoyieHHBIE TPYHTHI XapaKTEPU3YIOTCS U3MEHEHHEM (DHU3UKO-MEXaHUYECKUX
CBOMCTB (IJITACTUYHOCTH, TPAHYJIOMETPUUYECKOTO COCTaBa, MOPUCTOCTH, IIJIOTHOCTH) B
Mpoliecce BBIMICTAYMBAHUS COJICH. DTU TPYHTHI PHU JJIUTEIHLHON (UIBTpAIK CIIO-
coOHbI naBaTh Cy(PhO3MOHHYIO OCaAKy WU mpocaaky. OIHOM U3 OCHOBHBIX Xapak-
TEPUCTHUK 3TOTO BUJA TPYHTOB SBISICTCS OTHOCHTEIBbHOE CYh(HO3MOHHON CKATHE Egf
ompenensieMoe 0OBIYHO MOJIEBEIMU UCTIBITAHUSIMH | JTA0OPATOPHBIMU METOIAMH.

[Ipu pacuere cyddHo3uOHHON OcagKh HEOOXOAUMO MPUHATH CXeMy (UIbTpaIu-
OHHOTO TIOTOKAa B OCHOBaHHUH (pyHIaMEHTA.

IIpu pacuere mo cxeme | onpeAensitoT pacnpeaeIeHUe TUIICa B PaCU€THBIA MO-
MEHT BPEMEHHU B Mpejenax CKuMaeMon 30HBL. [10 3TUM 3HAYEHHSIM CTPOSIT CTyNEH-
yaTyro QyHkuuto dy (z) = const, a Bcst 30Ha pa3zouBaeTcs Ha ciou 1o 0,5 M.

3oHa cyddo3uoHHON OCagKku B OCHOBAHWU OrpaHWYMBaeTCs riyouHoit He rae
CyMMapHbIe BEpTHUKAJIbHBIC HANPSOKCHUsI OT HArpy3ku QyHJIaMEHTa B COOCTBEHHOTO
Beca paBHBI HA4YaJbHOMY JaBIIECHUIO Cy(PPO3MOHHOTO CKaTUs Pgr . CIOH, B KOTOPOM
coliepkaHue TUrca OyJeT paBHO HavyaJIbHOMY, SBJISICTCSI HWKHEH TpaHUICH BhITIENa-
YBaeMOU 30HBI. [[7151 HUKENeKaX CIIOEB pacyeT PaCTBOPECHUS TUIICA HE TIPOBOJIAT.
[Tpu nipeBbIIeHnn AeGopManusiMu MPEAeTbHO JOMYCTUMBIX 3HAYECHUN UM HEJI0CTa-
TOYHOW HECYIIEH CIOCOOHOCTH HEOOXOAMMO TpPEeIyCMaTpPUBATh BOJO3AIUTHBIC Me-
POTIPUSATHS C BO3MOXHBIM YCTPOMCTBOM TMOJIYIIKH W3 TJIIMHUCTHIX TPYHTOB, MPOPE3-
KO TOJIIIM 3aCOJICHHBIX TPYHTOB CBAaHHBIM (DYyHIAMEHTOM, 3aKPEIUICHUE WIIH YIIIOT-
HEHHE TPYHTOB, MTPEIBAPUTEIIEHOE PACCOJICHUE C MCIIOJIb30BAHNEM TIECUaHbIX JAPEH.
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[Ipu npoexTrpoBaHUU (PYHIAMEHTOB B 3aCOJEHHBIX TPYHTAX 0CO00€ BHUMAHHE
CIIeyeT YACIUTh aHTUKOPPO3ZUOHHBIM MEPOTIPUATHSAM JUIsI 3aIIUTHI Tena GyHIaMeH-
Ta OT arpecCUBHOIO BO3JICUCTBUSA BOJA W TPYHTOB. [[1s 3TOro mpuUMEHSIOT 0c000-
IJIOTHBIN OETOH Ha CyNb()AaTOCTOMKOM MOPTIAHIIEMEHTE, BBOASAT B OCTOH pa3ind-
Hble TOOABKH.

CTpOHTeJILCTBO B YCJI0BUAX Be‘lHOMépZiJ]bIX I'PYHTOB.

CeBepHas CTpOUTENBHO-KIMMATHYECKast 30Ha BKItoyaeT paiioHsl Kpaiinero Ce-
Bepa, 3anagHoil 1 Boctounoit Cubupu, /lansHero Bocroka. OHa oTian4aeTcs mImpo-
KUM JIMara30HOM U3MEHEHUS TeMIEpaTyp U BIAXKHOCTH BO3AyXa, BETPOBBIX BO3JCH-
CTBUM, aHamadra.

BeuHoMep3ibpie TpyHTBI UMEIOT OTPHUIATEIBHYI0 WM HYJIEBYIO TEMIIEpATYpYy,
COZIEPKAT B CBOEM COCTAaBE JIEJ U HAXOAATCA B MEP3JIOM COCTOSIHUM B TEUYEHHE MHO-
rux Jer. OHM MMEIOT CIUIOIIHOE WM OCTPOBHOE pacmpocTpaHeHue. B ceBepHbIX
paiioHax MomHOCTh ux gocturaer 500 M. IToBepXHOCTHBIN C0¥l MOABEpraeTcs ce-
30HHOMY OTTauBaHUIO — IPOMEP3aHUI0. 110 COCTOSHNIO B IIPUPOAHBIX YCIOBUSAXBEY-
HOMEP3JIbIE€ TPYHTHI NOAPA3AEIISIIOTCS HAa TBEPAOMEP3IIbIE, IIACTUYHOMEP3JIIBIE U ChI-
nyyemep3ibie. MHKEHEepHO-X034MCTBEHHAA JESITEIbHOCTh YEJIOBEKA MPUBOAUT K
0CJIa0JICHUIO BEUHOM MEP3JIOTHI, K MOSBJICHUIO TEPMOKAPCTOBBIX SIBJICHUI.

TennoBele 3arpsA3HEHNs TE€OJIOTMUYECKOM CPEbl B IIPOLIECCE XO3AUCTBEHHOM JEs-
TEJILHOCTU YacTO SIBJSIOTCSl IPUYMHON MACCOBBIX JiepopMaiiuii 3M1aHUil U COOpyxKe-
HUW Ha BEYHOMEP3JIbIX rpyHTax. OTEIUIAOMNE BO3ICUCTBUS HHPPACTPYKTYpbl IPU-
BOJST K Pa3BUTHUIO TepMoKapcTa. [lpu upesmMepHOM OXJIakI€HUH BO3MOXHBI J1edop-
MaliH, BbI3BaHHbIE MOPO300OMHBIM pacTpeCKMBAaHUEM, TyY€HUEM TPYHTOB.

B cocraB MeponpusTHii IO MHKEHEPHOW MOATOTOBKE TEPPUTOPUNA BXOAMT: BEP-
THUKaJIbHAs IJIAHUPOBKA; YCTPOMCTBO IOPOT U IPOKJIAAKA KOMMYHMKALIMM, OTBOJ I10-
BEPXHOCTHBIX BOJI; OCYILIEHHE; HEJOMYIIEeHNE 3aTOIICHUsI, 00pa30BaHUs TepMOKap-
CTOB.

HpI/I CTPOUTCIILCTBEC HAa BCHHOMCP3JIBIX TI'PYHTAX IHPUMCHAIOT J/IBa OCHOBHBIX
IIpyUHOMIIA: I- TPYHTBI OCHOBAaHUA COXPAHAKOT B MCP3JIOM COCTOAHHNU B TCHCHUC BCC-
ro nNepruoaa SKCIryaTanum, II - I'PYHTBI OCHOBAHUA UCIIOJIB3YHOT B OTTAABIICM HUJIA B
OTTauBarOIIEM COCTOSAHHUMH.

[Ipu crpoutenbctBe no | mpuHIMMY, HECyIIMEe KOHCTPYKLUUN MPOEKTUPYIOT O€3
ydyeTa ux ocaJouHbIX gedopManuii. KOHCTpyKTHUBHAs cucTeMa 3/1aHus Takasl Ke, Kak
U IIPU CTPOUTEIBCTBE B OOBIUHBIX yCIOBUSAX. OCHOBHBIM BUJIOM (DYH/IaMEHTOB SIBJISI-
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10TCa cBakHble. [loBepXy cBall ycTpaumBaeTcs CIUIOIIHOM POCTBEpK. Jlomyckaercs
MIPUMEHEHUE CTOJIOYATHIX JKEJIe300€TOHHBIX M MOHOJUTHBIX OCTOHHBIX (yHIaMEH-
TOB.

CoxpaHeHHe BEYHOMEP3JIOr0 COCTOSHHSI TPYHTOB MPU MPOECKTUPOBAHUH IIO
npuHouny | mocruraercsa: BO3BENEHMEM 3JaHWKM HA MOACHINKAX; TEIIOM3OJSALHACH
IIOBEPXHOCTHU TPYHTA IOJ IIOJIOM; YCTPOMCTBOM BEHTHJIMPYEMBIX NOANOJNN; PaCIO-
JI0’KEHUEM Ha IIEPBOM ITa)K€ HEOTAIUIMBAEMBIX TOMELIEHUI; MPOKIIAJKON IO/ MOJIOM
OXJIQXKIAFOIIMX BEHTUISILIMOHHBIX KAHAJIOB; HCKYCCTBEHHBIM OXJIAXKICHUEM I'PYHTOB.

[Iprammn [ noipkeH NpUMEHATHCS, €CIU TPYHTHI 3aCTPAMBAEMOM TEPPUTOPHUU
MOKHO COXPAaHHUTb B MEP3JIOM COCTOSIHUU MPU SKOHOMUYECKH Le1eco00pa3HbIX 3a-
Tparax. Mcnosb3oBaHKWe INIACTUYHO MEP3JBIX I'PYHTOB B KAaueCTBE OCHOBAHUSA IIO
npuHLIMNy [ gomyckaercs npu yciaoBUU IIOHMKEHHS UX TEMIIEpPATYP.

ITpuHumn II nomkeH NpUMeEHATHCS NIPY HAJIMYUU B OCHOBAHUM CKaJIbHBIX I'PYH-
TOB WJIM BEYHOMEP3NbIX, AePopManusi KOTOPHIX NPU OTTAUBAHUM HE IPEBBILIAET
IIPEAEIbHO JOIMYCTUMBIX 3HAYECHUU ISl IPOCKTUPYEMBIX COOPYKEHUM U B TE€X CIIy-
qasx, KOTrJa 3T0 YJKOHOMUYECKHU ONPABAAHO. Y MEHbIIICHUE JIe(opMaluii MOKET ObITh
JOCTUTHYTO MPEABAPUTENIbHBIM HCKYCCTBEHHBIM OTTaMBAHMEM Ha 3aJaHHYIO IIyOu-
HYy, YCTPONCTBOM I'PYHTOBBIX MOJYIIEK, YBEIUUYECHHEM TIyOMHBI 3aJI0KEHUS U TPO-
PE3KOM CHIIBHOCKMMAEMBIX CJI0€B C OIIMPAHUEM Ha MAJIOCKUMAEMOE OCHOBAHHUE.

PerynupoBanue TeniaoBOro B3aWMOJACHCTBUS 3[aHHSI C OCHOBAHUEM MO3BOJIUT
MOBBICUTH JOJITOBEYHOCTh B HECKOJIBKO pa3. BeHTunmpyemoe moanonape Mmo3BOJseT
CTaOMIIN3UPOBATH BEPXHIOIO TPAHUILY BEUHOMEP3JBIX IPYHTOB. PexxuM BEHTUIALIUU
Ha3HA4aeTCsd U3 YCIOBUS PAaBEHCTBA TIyOWHBI MPOMEpP3aHUsi TPYHTOB B IOJIOJIBE
TIIyOMHE MX MOCJIEIYIONEro OTTauBaHU.

[Ipn HamuuuK B OCHOBAHUU TBEPIAOMEP3JIBIX TPYHTOB OCHOBAaHHUE PACCUUTHIBA-
FOT TOJIBKO I10 NIEPBOM I'PYMNIE MPEIEIbHBIX COCTOSIHUMN.

Pac4yéT no nepopmanusam.

Pacuet ocHOBaHuUM, UCTIOJIB3yEMBIX TIO IPUHIKITY | 110 BTOpOM rpymme npeaeib-
HBIX COCTOSIHUW JJIsI TBEPAOMEP3JIBIX IPYHTOB, UMEIOIUX BBICOKUE 3HAUYCHUS E, HE
MIPOU3BOJAT.

Ocagka cronbuaroro pyHaaMeHTa, BO3BOJIMMOIO Ha TNIACTUYHO-MEP3JIbIX TPYH-
Tax OMpEAeIeTCs MO0 CXeMe JHUHEHHO-Ae(OPMUPYeMOro OCHOBAHUS WU JIMHEHHO-
aepopMuUpyeMoro ciaos KOHEUHOM TonumHbl. Moaynb nedopmanuu £ u ko3phuiu-
€HT CXKMMAaEeMOCTH OMNPENENSIIOTCS MO pe3yJbTaTaM MOoJIeBbIX uchblTaHui. Ocanaka

72



CBaHBIX ()yHAAMEHTOB B 3THX T'PYHTax OMpPEACIISETCS MO pe3yibTaTaM CTaTHYECKHUX
UCOBITAHUH.

[Ipu pacuere ocHOBaHMM (PYyHIAMEHTOB, MPOECKTUPYEMbIX 1Mo npuHImIy I (6e3
COXpaHEHUsI BEUHOMEP3JIOr0 COCTOSIHUS TPYHTA), PACCMATPHUBAIOT CIyYau:

1) rpyHT OCHOBaHMSI MPEBAPUTEIHHO OTTAasIH Ha BCIO MIyOUHY;

2) TOJIBKO B BEpPXHEH 30HE, a OCTajbHas YacTh OTTAaWBAaET B MPOIIECCE IKCILTya-
TallNu;

3) rpyHT OCHOBaHMs OTTAMBAET HA BCIO TIIyOUHY B IIPOIIECCE DKCILTyaTaIUu.

IIpakTnueckasi noaroroska Nell
CTpouTe/IbCTBO B CEICMUYECKUX PAHOHAX
eab padoTsl
[IpakTryeckoe 3HAKOMCTBO C OCOOCHHOCTSIMU CTPOUTENLCTBA B CECMUYECKU

OITaCHBIX paﬁOHax.

Teopernueckast 4acTb
OueHka ceiiCMUYHOCTH CTPOUTEIbHOM IVIOINAAKH.

Ougarom 3emJIETPSICEHUIN HA3bIBAIOT MPOCTPAHCTBO, BHYTPU KOTOPOTO 3aKJItOue-
HBI BCE COIMPOBOXKAAIOIINE 3eMJIETpsICeHUs TIepBUUHbIe nedopmaruu. Habmrogaemblie
Ha TTOBEPXHOCTH JIe(pOpMaIIUU U HAPYIIIECHUS SBJISIOTCS BTOPUYHBIMHU.

NHTEHCUBHOCTh 3€MIIETPSICEHUN OLICHMBAIOT B Oauiax. B mocnenHue ronbl B
Halleil CTpaHe UCMOJIb3YIOT MEXAyHapoaHyto mKkany MSK-64 (mo HadalibHBIM OYK-
BaMm (pamuiuu ee cozaarens). lllkama MSK-64 noapasnensier 3emierpsicenus Ha 12
6amnoB: I — IV 6autoB — cinabsere, V — VII 6amnosB — cunbshbele, VIII — XII 6amnos —
paspymuTenbHabie. OnucaTeabHas 4acTh IIKAJIBI COCTOUT U3 TpeEX pas3iesoB: 1) cre-
MeHb TOBPEXKJICHUS COOPY)KECHUM, BBITTOTHEHHBIX 0€3 aHTUCEHMCMUYECKUX Mep; 2)
OCTaTOYHbIC SIBICHUS B TPYHTaX U U3MEHEHUS B PEKUME TPYHTOBBIX BOJ; 3) mpouune
MIPU3HAKH, BKITIOYAs PEAKIIUU JIFOJICH Ha 3eMIICTPSICCHUSI.

Mepoil ”HTEHCHUBHOCTH 3€MJICTPSICEHUS CIIY)KUT MAarHUTyJa — BEJIUYMHA, MPO-
MMOPIMOHAIbHAS BBIICJIICHHOW B OYare 3eMJIETPSCEHUS] SHEPIUU, PAaBHOM JECATHYHO-
My JIorapupMy aMmIUIUTYAbl HAUOOJBILIETO KOJIeOaHUsI TPYHTA MO OTHOIIEHUIO K He-
KOTOPOMY CTaHJIaPTHOMY KOJIeOaHHUIO.

CelicMHUYECKH OITaCHbBIC paﬁOHLI pasaciiArOT Ha 30HbBI C OAMHAKOBBIM cercMHuYe-
CKHUM BOSI[GI\/'ICTBI/IGM, COCTAaBJICHBI KapThl CEHCMHUYECKOTO paﬁOHHpOBaHHH. Pacuer u
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IPOEKTUPOBAHNE COOPYKEHUN MPOU3BOAAT HA OCOOBIE COUYETAHUs HArpy30K C yde-
TOM CEHCMMYECKHUX BO3JIEUCTBUU, ITPEACTABISEMBIX HHCTPYMEHTAIBHBIMU 3AIIUCIMHU
YCKOPEHHM M CHHTE3UMPOBAHHBIMHU akceneporpamMmmamu. st aHanusa MOBEACHUS
KOHCTPYKIMH NPHU CEUCMHYECKHX BO3JIECUCTBUAX MPOU3BOAAT CTATUYECKOE MOJIEIIH-
pPOBaHUE U OLICHKY ITOKA3aTENEH pUCKa.

Paznuyator: Jierkue, yMEpEHHBIE U TSKEIIbIE MOBPEKICHUS, pa3pylIeHUs] U 00-
BQJIBL.

[IprunHOM 3eMIIETPSCEHUN SIBISIETCA CHEAYIOLIEE: 3eMHas Kopa TommuHoOu 30
... 60 kM pacunenena Ha 0J0Kku pa3Horo oobeMa u ¢popmbl. biioku (mnardopmer) ne-
peMenarTcs B MPOCTPAHCTBE C PA3HOM CKOPOCTBIO. DTO CO3/1a€T YCIOBHS IS IIepe-
pacnpeziesieHuss U NePUOANYECKON KOHIIEHTPAIMKU HANPSKEHUH B TPaHUYHBIX 00Jja-
CTSIX — pasioMax. HakoruieHne u paspsiika SHEpIUU BbI3bIBACT pa3pblB U CMEILIEHUS
COCEIHUX OJIOKOB, UTO U MOPOXKIAET CEUCMUYECKUE BOJIHBI U KOJI€OaHUsI.

CocTaBneHbl KapThl paclpeAcsIeHAs CEMCMUYECKO sHepruu. s kaxkaoro pau-
OHa OIpeJeeHa MAaKCUMallbHAas BEJIMYMHA MHTEHCUBHOCTH M pa3pabOTaHbl KapTbl
CEMCMMYECKOI0 PAOHMPOBAHUSA M MUKpOpanoHHMpoBaHMs. Ha kaprax yka3zaHsl HE
TOJBKO MAKCHMAaJIbHbIE MHTEHCUBHOCTH, HO M KaTErOpUHU MOBTOPSEMOCTH. [[ns mep-
BOoU Kareropuu — pa3 B 100 net, Bropoit — B 1000 net, Tpetseir — B 10 000 ser. Cpox
CIIyOBbl COOPY>KE€HUI, B CPETHEM, 3HAUUTEIBHO MEHbILIE IPOMEKYTKOB MEXKIY 3€M-
JETPSICEHUSIMU MAaKCUMaJIbHOW ISl TaHHOTO PailOHa MHTEHCHBHOCTH.

3aMKHYTbIC JIMHUH, COSANHSIONINE 3eMJICTPSICEHUS OJITMHAKOBOW MHTEHCUBHOCTH
Ha3bIBAIOT M30ceiicTamu. Ha Tepputopun cTpaHbl UMEIOTCS CIYKOBI CEHCMUYECKOTO
HaOMIOACHUST U WHXEHEpHO-ceicMoMeTpuueckas. [Ipubopsl, ukcupyromme mnapa-
METpBI KOJICOaHMM, HAXOMATCA B KAyIIeM pexxkume. Ctpositcs rpaduku CMEIeHu —
celicMOorpaMMBbl, CKOPOCTEN — BEJIOCUTPAMMBbI, YCKOPEHHUSI — aKCEJIEPOTPAMMBL.

CeiicMruueckoe MUKPOPailOHUPOBAHUE BKIIIOYAET:
* cOop, aHanu3 U 0000IIEHNE JAaHHBIX MPEANICCTBYIONMINUX 3eMJIIETPIICEHUM;

* MHXXCHEPHO-TEOJIOTUYECKNE M MAKPOCEHCMHUYECKUE HCCIEAOBAHUS; UHCTPY-
MEHTaJIbHbIE WHXKEHEPHO-CEMCMOJIOTUYECKUE U APYTHe reoPpu3nUecKue HUCCaeoBa-
HUS;

* KOMIUIEKCHYIO HMHTEPIPETAIMIO MOTYYEHHBIX JAaHHBIX; COCTABJIEHUE KapTbl
CEHCMUYECKOI0 MUKPOPAlOHUPOBAHUS.
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To4yHO mpencKa3arh BEIUYUHY U XaPAKTEP CEMCMUYECKUX BO3JCUCTBUUA HEBO3-
MOYHO. 3eMJICTPSCEHUS] MEHBIIICH MHTEHCUBHOCTH BO3HUKAIOT yaille. OHU HE BBI3bI-
BAIOT CEPHE3HBIX MOBPEKACHHM, HO SIBIIAIOTCS MPUYMHOMN MOCTENEHHOTO HAKOTUICHUS
ne(heKTOB, CHIDKAIOIMINX CEHCMOCTOMKOCTh. [0 3eMiieTpsiceHus B KOHCTPYKIIUSAX CY-
IIECTBYET HAIPSKEHHOE COCTOSIHME, BBI3BAHHOE JCHCTBMEM COOCTBEHHOIO Beca, Mo-
JIE3HBIX HArpy30K, HEPABHOMEPHBIX OCAJO0K, TEMIIEpAaTypHbIX HanpsikeHu. CeiicMu-
YECKHUE Harpy3Kd MOTYT JEHCTBOBaThb B JItOOOM HallpaBJICHUU, BbI3bIBas B pa3HbIC
MOMEHTBI BPEMEHH HANIPSKEHUS OJJTHUX WJIM PA3HBIX 3HAKOB.

HccnenoBaHust ceiCMOCTOMKOCTH CTPOUTENBHBIX MAaTEPUATIOB OCYIECTBIISIIOT B
HKCIIEPUMEHTAX Ha IMKJIMYECKOE HarpyXeHue AByx TumoB. [Ipu mepBom (Msrkom)
BBIJICP/KMBAIOT MOCTOSHHBIMU aMILUIUTYIbl Harpy3oK, a nedopmManuu MEHSIOTCS OT
LUKIJIa K OUKITy. [Ipy BTopoM (3k€CTKOM) Harpy>kK€HUU OCTaBJISIOT MOCTOSHHBIMU aM-
IUIUTYbI 1eopManuil (IepeMeIeHnid), a MEHSIOT aMILTUTY bl HAIIPSHKCHUI.

OCHOBHBIMM TIapaMETPaMH HCIIBITAHUW SIBISFOTCS: YHCIIO LHMKJIOB, YPOBEHB
Harpy3Ku, Nepuoj UKiIa, KO3PPUIUEHT aCUMMETPUH LIUKJIA.

[Ipy MpoEeKTUPOBAHUYU CEUCMUYECKHUE BO3ICUCTBUSI YUUTHIBAIOT B pAllOHAX C UH-
TEHCUBHOCTHIO 7, 8 1 9 6amioB. CeiCMUYHOCTh TIJIONIAJIKU CTPOUTEILCTBA KOPPEK-
TUPYIOT B 3aBUCUMOCTH OT BHJIa U COCTOSIHUA IPyHTOB K mepBoii kaTreropuu OTHOCST:
CKaJIbHbIE TPYHTBI BCEX BHUOB; KPYIMHOOOJIOMOYHBIEC; BEUHOMEP3JIbIE MPU TeMIEpa-
Type —2 °C 1 HUXe, IPU CTPOUTENHCTBE U SKCILTyaTalluy MO MPUHIUIY COXPAHEHUS
IPYHTOB OCHOBaHHS B MEP3JIOM COCTOSIHUM (puHLUII [).

Ko BTOpO#l KaTeropum OTHOCST: CKaJbHbIE TPYHTHI BBIBETPEIIbIE; MECKU T'PaBE-
JUCTBIE KPYIHBIE W CpPEAHEH KPYMHOCTH, IUIOTHBIE M CPEIHEW IUIOTHOCTH, Ma-
JIOBJIQXHBIE W BIIAYKHBIC; TIIMHUCTBIE TPYHTHI C MoKa3zaTenemM koHcuctennuu IL < 0,5
npu ko3 durmente mopuctoctu € < 0,9 aysg rvH U cyrauHKoB U € < 0,7 ms cyme-
celf; BeUHOMEP3JIbIe HeCKaIbHbIE TPYHTHI AKCIUTyaTUPyEMbIe MPU TeMIIEpaType BHIIIIE
—2 °C mpu CTPOUTEINICTBE U AKCILTyaTalMK IO MpUHITUTTY .

K TpeThel kaTeropun OTHOCST: MTECKU PBIXJIbIE; IECKU I'PABEIIUCTHIC, KPYIIHBIE U
CpEIHEN KPYIHOCTH, MEJIKUE U TbLIECBATHIC, HE BolleAmuMe BO Il kateropuro; BEUHO-
MEP3JIbIE HECKAIbHBIE TPYHTHI IIPU CTPOUTEIBCTBE U DKCIUIyaTallUU 110 MPUHLHUILY
nomyuieHus: orrauBanus (npunuummn II).

[Ipy BBIHYKICHHBIX KOJEOAHUAX CYIIECTBEHHO H3MEHSETCS HAMPSKEHHO-
neGOopMHUPOBAHHOE COCTOSIHME KOHCTPYKLUH B pe3ysbTaTe pocTa Heynpyrux aedop-
maruit. ®ubposeie nedopmannu, porudbl, TPEIIMHBI BO3pacTatoT 10 2 ... 3 pa3. Ya-
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CTOTa BEPTHUKAJIbHBIX KOJICOAHUI 3aBHCUT OT KOHCTPYKTUBHBIX OCO6€HHOCTeﬁ, YPOB-
Hi HAarpys3Ku, JJIMTCIBHOCTH €C HCfICTBHH H I'PaHUYIHbIX YCJ'IOBI/Iﬁ 3alCMJICHH .

Konebanus npocTpaHCTBEHHONW CHCTEMbI MPOUCXOJIAT MO CIyYaHOMY 3aKOHY.
JIro6oit dparMeHT 37aHUN TIPEACTABISIET CO00M CHUCTEMY C OECKOHEYHO OONBIINM
YHCIIOM 3JIEMEHTAPHBIX MacC (OECKOHEYHO OOJBIINM YHUCIOM CTETEeHEeH CBOOOJDI).
Bo mMHOrHX cinyyasx ee MOKHO 3aMEHUTh CHCTEMOI C KOHEYHBIM YHCIIOM Macc, CO-
CPEIOTOUYCHHBIX B XapaKTepHBIX TOYKaxX, HaNpUMeEp, B MECTaX pacHOJIOKEHUS
HAuOOJBIINX BEPTUKAIBHBIX Harpy3ok [57]. CocpenoToYeHHbIE MAacChl MOKHO pac-
IpeleuTh PABHOMEPHO BJIOJb JIEMEHTOB cucTeMbl. [IpocTeiiiie cucremMon sBisieT-
Csl CUCTEMa C OJHOW CTENEeHbI0 cBOOOJBI. Tak, BOJOHANOPHYIO OAlllHIO YIPOLIEHHO
MOKHO TPEJICTaBUTh B BUJE 3alIEMJIEHHOTO B OCHOBAaHUHU CTEPXHS C Maccod B
ypOBHE ILIeHTpa TspkecTu Oaka. [lomepeuHyro pamy 3aMEHSIOT TakKe CTEP)KHEM C
Maccoil Ha ypOBHE ILIEHTpa TsbkecTH purens. KecTKOCTh CTEp)KHS paBHa CyMMeE
AKECTKOCTEMN CTOEK.

[Ipu pacuere 4acTo OTKa3bIBAIOTCS OT yudeTa 3aTyxaHUs KoJjeOaHUM, T.e. 3amac
MEXaHUUYECKOM SHEPrUu MpHU KOJIeOAHUAX HE U3MEHseTCs. Takue CUCTEeMbl Ha3bIBAIOT
KOHCEPBAaTUBHBIMH, B OTJIMYHME OT PEaJbHBIX JUCCHUIATHBHBIX, 00JIaIalOIIUX CBOM-
CTBOM pacceuBaTh dHepruto. KojmebaHus, KOTOpPhIE MPOUCXOAAT TOCIE YCTpaHCHHUS
BHEIIIHUX BO3JICHCTBUM, HA3bIBAIOT COOCTBEHHBIMH.

IpuHIUDBI 00ecniedeHus1 CeiiCMOCTOMKOCTH 31aHMIA.

KOHCTpyKTHBHBIE CXEMBI 3/1aHHM, C TOUYKH 3PEHUS UX PEAKIMU HA CEUCMUYECKHE
BO3JICHCTBUS, pa3JeNiOT Ha *KECTKUE, TMOKIE, CMEIIAaHHOTO THIIa U MAaCCUBHBIE.

B 3aBUCMMOCTH OT COOTHOILIEHHUS Pa3MepPOB B THOKOM COOPYXEHUU MOTYT IpPO-
ABIATHCS neopmanuu casura. Ilepsas sxe popma xosiebaHuil O YacTOTe U KOHpU-
rypamuy COOTBETCTBYET U3TMOHBIM Je(OopMaIUsiM, a HE CABUTOBBIM.

Kectkue coopyKeHHsI UMEIOT CTEHbI U AMapparMbl B IIIOCKOCTU JEUCTBUS CEM-
CMHUYECKHX Harpy3ok. [Ipeobmanatonmmu sBisitores aedopmanuu casura. B coopy-
KEHUSIX CMELIAHHOI'O TUIIA IPU NEVCTBUHA TOPU30HTAIBHBIX HATPY30K HECYLIUMH SIB-
JSIIOTCS U3rM0aeMble BEpTUKAIBbHBIEC AJIEMEHTHI.

AHaJIH3 TTOCISACTBUM 3eMJISTPSCCHHM TT03BOJINI pa3padoTaTh OOIINE MPUHITUIIBI
MPOCKTUPOBAHUS CEUCMOCTOMKUX 3HaHUM.

1 CHmxeHne celicMUYecKo Harpy3ku. B 31aHHsX ¢ KECTKON KOHCTPYKTHBHOM
CXEMOW CHWKEHUE Harpy3KH JOCTUTAI0T YMEHBIIEHUEM BECA KOHCTPYKIUI; C THOKOU
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CXEMOU — HaWTy4IINM COYETAaHHUEM TUHAMHYECKON JKECTKOCTH C XapaKTepUCTUKAMU
3aTyXaHHs KoJaeOaHuM.

2 PaBHOMEpHOE pacipenesieHue xecTkocted U Macc. CTEHbI pacnoJiaratoT CUM-
METPUYHO OTHOCHUTEIBHO MPOAOJBHON M momepeyHoil ocu 3naHus. Camo 37aHUE
TOJDKHO MMETH TIpocTyio popmy. [lpu crmokHON KOH(PUTYpAIUH €ro pas3neisioT aH-
TUCEHCMHYECKMMH IIBAMH Ha OTCEKU MPOCTOU (HOpPMBL. AHTUCEHCMUYECKHUE HIBBI
BBITIOJIHSIOT IIyTEM BO3BEJAECHUS MAPHBIX CTEH U PaM.

3 [IpuHUMIIBI MOHOJIUTHOCTH U PABHOMPOYHOCTH 31€MEHTOB. CTHIKOBBIE COEIU-
HEHUS PACIIONaraloT BHE 30HbI MAKCHUMAJbHBIX YCUJIMW, BOSHUKAIOUIUX MPHU 3EMIIE-
TpsceHUsAX. B 3Manusax o0ecrneuynBarOT COBMECTHYIO PabOTy CTEH U MEPEKPBITUH, PH-
rejaei U KOJOHH.

B OeckapkacHbIX 3JaHUSAX TPOCTPAHCTBEHHAs padoTa CTEH U MEPEKPBITUN 0Oec-
[IEYMBACTCSA JKECTKUMHU U IPOYHBIMHU CBS3IMH. B KaMEHHBIX 3aHMSIX YCTPauBarOT
AHTUCEHCMUYECKHE T05ICA, OTPAHUYMBAIOT PACCTOSHUSA MEKIY MapajuIeIbHbIMU CTe-
HaMU.

ObecnieueHre yciaoBUM, OOJErdarmmMUX pPa3BUTHE B AJIEMEHTaX KOHCTPYKIUN
macTuueckux aedopmaruii. [Ipn BO3MOXKHOM Mmeperpy3Ke 3JaHUil BO BpeMsl 3eMJIe-
TPSICEHUSI KOHCTPYKIIMU HE JOJDKHBI Pa3pyliaThCsl XPYINKO, a UMETh BO3MOKHOCTD
MJIACTUYECKON pabOTHI.

[ToBbIlIEHHE MOJATIMBOCTH MPUBOAUT K MOBBIIIEHHOMY MOIJIOIIEHUIO SHEPTUU
CEHCMUYECKOT0 BO3JICUCTBUS U 3aTyXaHUIO KOJIEOAHUH.

OTMeTuM OCHOBHBIE TPeOOBaHMS K KOHCTPYKTHUBHBIM perieHusiM. KapkacHbie
3nanud. [IpennoureHue oTmaeTcs 34aHUAM C MOMEPEYHBbIM HECYIIMM KapkacoM. Bo
BpeMs 3eMIIETPSICEHUS MPEUMYIIECTBEHHO pa3pyllIaloTcs y3ibl kapkaca. OcoOeHHO
3HAYUTEIIBHO TOBPEXKAAIOTCS OCHOBAaHMS CTOCK M Y3Jbl COCIMHEHUW pUTENEH CO
cToiikaMu. OCyIIEeCTBISIETCSI CTPOUTEIBCTBO 3/IaHUN KaK C JKeJIe300€TOHHBIM, TaK U
MeTaJuIMIecKnuM KapkacoM. [Ipu pacdyeTHol ceiicMu4HOCTH 7 U 8§ OaJTOB JOITyCKaeT-
Cs MPUMEHEHUE 31aHUN C HAPYKHbIMUA KaMEHHBIMHU CT€HAMH U BHYTPEHHUMH pama-
MH. BbIcOTa TakuX 34aHUN HE JOJKHA MTPEBBIIIATH CEMU METPOB.

Kamennsie 3JaHUs. HCCYHII/IG CTCHBI OJOJIKHBI BO3BOJUTCA M3 KaAMCHHBIX IIaHC-
JIeH U 6J'IOKOB, HU3roTaBJIMBACMBIX B 3aBOACKHX YCJIOBUAX C IIPUMCHCHHCM BI/I6pa—
o1y, a1bo u3 KIIaAKKN Ha pacTBOpax C I[O6aBI(aMI/I, MMOBBINIAOIMIUMHU CILCIIJIICHUC paC-
TBOpPa C KUPIINYIOM.
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I[J'ISI CTPOHUTCIILCTBA B CEHCMHUYECKHUX paﬁOHaX HC JOIIYCKACTCA NPUMCHATL KaM-
HH C KPYIIHBIMU ITYCTOTaMU U TOHKHUMH CTCHKAMH, KJIaJIKU C 3aCbIIIKaAMU.

KJ'IE[I[KI/I MMoApa3aACIAOTCA Ha ABC KAaTCTOPHUHU IO COIIPOTHUBIIICMOCTHU cercMmuue-
CKHUM BOSHCﬁCTBHﬂM. B OCHOBY IOJIOKCHO 3HAYCHHWC BPCMCHHOI'O COIIPOTHUBJICHUSA

OCEBOMY PaCTSKEHHIO O HE TepeBa3aHHbIM IiBaM. [lepBas — Ry > 180 kIla, BTopas
— Ry > 120 xITa.

[Ipu pacueTHO# CEICMUYHOCTH 7 OAJIOB AOIYCKAETCS MPUMEHEHHE KIaJKU IPH
Rbt > 60 kIla. B aToM cirydae BbICOTa 37aHHsI OTPAHUYUBACTCS TPEMSI ITaKaMu, IIH-
pUHA OIPOCTEHKOB NpuHUMaeTca He MeHnee 0,9 M, a npoeMoB — He Oosiee 2 M.

Hecymue crensl 31aHus B peienax OTCEKOB BBIMOJIHSAKOT U3 OJHOIO MaTepHua-
na. [Ipu ucnosib30BaHUM pa3HBIX MATEPUATIOB YCTPaUBaKOT pabOYMil OB MO BHICOTE
MEXAYy 3TUMHU MaTepuajaMu U aHtucercMuueckui nosic. [llupuny npocTteHkoB, mpo-
€MOB, OTHOLIEHUE LIMPUHBI IIPOCTEHKA K IIUPUHE IPOEMA, BBICTYIIBI CTEH B IUIAHE,
BBIHOC KapHU30B OTrPaHUYMBAIOT IIPENEIbHBIMU 3HAYEHUSIMH, 3aBUCSLIMMHU OT pac-
YETHOM CEUCMUYHOCTU. EciM mpoemsl IOKHBI UMETh IIUPUHY, IIPEBBIIIAIOILYIO
MpEAENIbHYIO, TO HX OKaUMJISIOT KEJI€300€TOHHOM paMOH.

["opu3oHTaIbHBIE MIBBI KJIAJKW apMUPYIOT CETKaMH, YTO CIOCOOCTBYET pa3BU-
TUIO TJIACTHYECKUX JedopMmanuil. ApMUPYIOT CONPSDKEHUS KaMEHHBIX cTeH. s
ATOr0 MPUMEHSIOT TOPU3OHTAIBHBIE CETKU C MJIOLIABI0 CEUEHMS MTPOI0IBHON apma-
Typsl HE MeHee | cM® 1 muHoi 1,5 M. CeTKH cTaBsT yepe3 70 ¢cM IO BBICOTE MpHU
pacueTHOM ceicMUYHOCTH 7 — 8 0asioB u uepe3 50 cM npu 9 baax.

Hecymryro cmocoOHOCTh KAMEHHOTO 37aHHsI MOBBIMIAIOT BEPTUKAIBHBIM apMU-
pOBaHMEM KJIAJKH, BKIIFOUEHHEM B HE€ BEPTUKAIBHBIX jKeJIe300€TOHHBIX AJIIEMEHTOB,
apMaTypa KOTOPBIX CBSI3bIBAETCS C aHTHUCEMCMUUYECKUMU Tosicamu. JKene300eTOHHBIe
oOpamJieHus CBSI3bIBAIOT C KJIaJKOW apMaTypHBIMH CETKaMU, 3allyCKaeMbIMH B Kia-
Ky Ha 70 cm.

B ypoBHE nepeKphITUI U MOKPBHITUI KAMEHHBIX 3JaHUN YCTPAUBAKOTCS aHTUCEN-
CMHUYECKHE T0sICa M0 BCEM IMPOJOIbHBIM U MONEPEYHbIM cTeHaM. OHU yBEIUYHBAIOT
CONPOTUBIISIEMOCTb PAa3PYLIEHUIO CTEH B YIJIaX M COINPSIKEHUSIX, MPEMATCTBYIOT BbI-
NaJeHuI0 OOJIBIINX YYaCTKOB CTEH, 00E€CIeYMBaIOT MPOCTPAHCTBEHHYIO paboTy 3/a-
HUSA, COMMKAIOT MEPUO/IbI KOJIEeOaHU OT/IEIbHBIX KOHCTPYKLUNA C pa3HOW AMHAMUYe-
CKOM KecTKOCThI0. JKene300eToHHbIe Mosica OOBIYHO BBITOIHSIOTCS IIMPUHOM, paB-
HOM TOJIIMHE CTEH, BICOTOM 25 ... 50 cMm.
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Ceuenue apmaTypbl OINpeEeNsIeTcsl pacyeToM, HO MPUHUMAETCS HE MEHee

4 10A-1 npu pacueTHol ceficMuanocTH 7—8 6amioB U He MeHee 4D12A-1 ipu ceii-
CMUYHOCTH 9 OanioB. AHTHCEMCMUYECKUI TOSIC BEPXHETO 3Taka CBS3BIBAIOT aHKE-
paMu C KIJIAIKOM.

[Ipy CTpOUTENBCTBE B CKAIMCTOM TI'PYHTE KOTJIOBAHBI 3alOJIHSUIA PBIXJIOW 3€M-
e, meckoM M (PyHIaMEeHT BO3BOJMIN MO HUM. [Ipu Takom perieHnyu yMmeHblanach
KOHIIEHTpAIUs HallpsDKeHUH B (DyHIaMEHTaX, a TPYHTOBAs MOAYIIKA YaCTHYHO T'acH-
Ja BBICOKOYACTOTHBIE KOJeOaHUs TpyHTa Hpu 3emierpsceHusx. [Ipumensuuch u
ApyTUe WH)XXCHEpPHBIE PEILEHUs, HANPaBJICHHbIE HA CHUKEHHE BO3JEHCTBHUIl KoJeO-
JIOIIMXCS TPU 3eMJIETPACEHUAX (yHIaMEHTaX Ha MOJ3€MHbIE YacTu 34aHuil. bbum
IpeJI0AKEHbI KATKOBBIE ONOPHI, (PYHAAMEHTHI CO CPEPUUECKUMU KOHI[AMH.

B oTmedeHsl cienyromue HalpaBlICHUs B CO3JaHUM KOHCTPYKIUU, YBEJINYMBA-
IOIIMX CEMCMO3aINTY 3/TaHMI:

° KOHCTpYKHHﬁ C IIOABCCHBIMHU OIIOpaMH,

* KOHCTPYKIIMUA C KAaTKOBBIMU OIOpaMH; B TOM YHCJIE€, KATKOBBIMH OMOpPAMHU C
TUIPABINYECKUM JieMIipepom;

* KOHCTPYKIIMH C OAHOCTOPOHHHMMH BKJIFOYAIOIIMMHUCS W BBIKIIOYAKOIIUMUCS
CBSI3AMU (CHUCTEMA BO BpEMS 3€MJIETPSICEHUI OJHOCTOPOHHUM M3MEHEHUEM KECTKO-
CTH HM30eraeT MomajaHus B PE30HAHC HA KAKOW-TMOO JUHAMUYECKON 4acTOTEe Ceil-
CMHUYECKOTO BO3JICHCTBUS);

* KOHCTPYKIIMIA C TacuTeleM KoyieOaHuW (Hampumep, TUApaABIMYECKHe aeMide-
pBI) MEXAY QYHIAMEHTOM M OMTOPHBIMU YaCTSIMU 3/IaHUK;

* KOHCTPYKLHI C IOBBIIMIEHHBIMU JUCCUIIATUBHBIMA CBOWCTBAMHU B BHJIE CEM-
CMOM3O0JIMPYIOIIETO CKOJB3SIIETO Mosica B PyHIaMEHTE;

* KOHCTPYKIIMHA CBailHBIX (DYHIAMEHTOB C BBICOKUM POCTBEPKOM U TOBBIIICH-
HBIMU JUCCUIIATUBHBIMUA CBOMCTBAMM.

KoHCTpyKTUBHBIE MEPBI 3AIIUTHI 3KCIUTYaTUPYEMBIX 34AaHUN MOIPA3ACISAIOT Ha
TPHU TPYNIIBL:

* MEpONPUATHS MO YMEHBIIECHUIO MepeMenieHui U AedopManuii 3eMHOW To-
BEPXHOCTH B IIpe/iesiax 3allUIIaceMOro 3aHus;

* MCPOIIPUATHUSA 11O NPEAOTBPALICHUIO ITOBPCKACHNA KOHCTPYKIIMH,
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®* PEKOMCHAAILIWHU 110 UCITPABJICHUIO IMOJOXCHHA 30aHU.

K mepBoii rpyrie OTHOCSTCS: pa3[eieHue 3[JaHuid Ha OTCEKH C YCTPOMCTBOM
nehOpMaIIMOHHBIX IIBOB; YCTPONCTBO KOMIIEHCAIIMOHHBIX TPaHIIEH BOKPYT 3/IaHUS;
M30JSI0Usl TPYHTOBOIO OCHOBAHMS IMOJ 3/IJaHUEM OT CABUTAIOLIErOCS MAaccuBa C IO-
MOIIIbIO CKBAXUH TIyOOKOoro Oypenus. JledopManoHHbIE MIBBI TOJKHBI Pa3IeiiTh
CMEXHbIE OTCEKU 3[JaHUM MO BBICOTE, BKIIOUAs KPOBJIO U, KaK MpPaBWIO, PyHIaMEH-
Tbl. KoMIIEeHCAIIMOHHBIE TPAHIIEH TPUMEHSIOT JJI 3allUThl 3[aHUM OT TOPU30HTAIb-
HBIX AegopManuii cxatus. X ycTpanBaroT Ha paccTossHUM 1 ... 3 M OT 37aHus 1O
yriaoMm 20° K HampaBlIEHUIO ACHCTBUS TOPU3OHTAIBHBIX Jedopmaliuii 3eMHOU mo-
BepXHOCTU. TpaHiien oTpbiBatOT Ha 20 CM HIKE MOAOMIBHI ()YH/IAMEHTOB.

Ko BTOpOI#1 rpymnmne oTHOCSATCS Cleayolue: YCUIeHne (PyHIaMEHTOB U CTEH Ke-
71€300€TOHHBIMU TOSACAMU; YCUJICHHE OMOPHBIX CEYEHUI 0aloK M KOJIOHH, IUIMT, Ta-
HeJel; yBeIMUeHUe IIoNad ONUpaHus IUIMT, OaoK, MPOroHOB U (epM, y3JI0B HX
CONPSKEHUS C ONOPHBIMH M IIPOJIETHBIMA KOHCTPYKLMSAMM. /{11 yMEHBIICHUS BIIMSI-
HUS TOPHBIX BBIPAOOTOK HA KOJIOHHBI, CTOJIOBI U CTEHBI PEKOMEH]IYETCSl YCTPAauBaTh
rMOKME CBA3M — PACHOpPKH MEXIY (PyHIaMEHTaMH B YPOBHE MX MOAOWIBHI. CTEHBI
OecKapKacHbBIX 3/1aHUI YCHJIMBAIOT C TIOMOIIbIO JK€JI€300€TOHHBIX MOSICOB, METAJLIH-
YECKUX TSKEH, jKeIe300€TOHHBIX U METaUNIMYECKUX IIMOHOK. MeXTyOKOHHBIE MpO-
CTEHKHU YCHJIMBAIOT C IIOMOILBIO KeJI€300€TOHHBIX U METAJUTMUECKUX 0OOUM.

K Tperbel rpyrnmne KOHCTPYKTUBHBIX MEpP OTHOCATCS PAa3JIMYHbIE METOJBI MC-
MIPABJIEHUS TIOJIOKECHUS 30aHUM:

MOJIbEM KOHCTPYKIMA WA 4YacTeW 3JaHWM THUAPABIUYECKUMH JIOMKpPATaAMU;
OTyCKaHME 37aHHUs ITyTeM pa3pabOTKH CJI0s TpyHTa 10 (yHIAMEHTOM;

HKPAHUPOBAHHUE 3/IaHUW C LENbI0 H30JSLUHUU OT Pa3pyILIUTEIBLHOTO JEHCTBHS
3eMJIETPSICEHUI 32 CYET HEOJMHAKOBOIO PaclpeiesieHus] CEHCMUYECKUX BOJIH B pas-
JMYHBIX CpeJlax; MpeABapUTEIbHOE HATSDKEHUE apMaTyphl B CThIKAX HAPYXHBIX CTEH.

N3yyeHne AUHAMUYECKUX XapaKTEPUCTUK 3AaHUN U coopyxeHuid. Konebanus
3IaHUI CO3/Ial0TCS: BUOPOMAIIMHAMH, YCTAHOBJICHHBIMA HA TEPEKPBITUSIX, MPUIIO-
KEHUEM CTATUUYECKUX HArPy30K K 3[IaHUIO0 B YPOBHAX MEPEKPHITUN U MTHOBEHHBIM MX
cOpocoM, TMHAMUYECKUMH Harpy3KaMHu, TiepeIaBaeMbIMU 3[aHUI0 Yepe3 rpyHT. Jlis
M3yYECHUS TUHAMUYECKUX XAPAKTEPUCTUK IIMPOKO UCIOJb3YETCSI METO IEKTPOMO-
NETUPOBAHUS.

IIpakTnuyeckasi moaroropka Nel2
CTpouTeJIbCTBO B arpecCUBHOM cpeie
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eab padoThl
[IpakTrueckoe 3HaKOMCTBO ¢ OCOOCHHOCTSIMU CTPOUTEILCTBA U 3AIUTHI CTPOH-

TCJIBbHBIX KOHCTp}IKI_[I/Iﬁ B YCJIIOBHAX arp€CCUBHBIX CPCA

Teoperuuyeckasi 4acThb
CrpouTenbHble KOHCTPYKIIMU 3[JaHUM U COOPY>KEHUI 4acTO MOIBEPratoTCs

BO3JICHCTBHIO arpeCCUBHBIX cpell. [Ipu 3TOM MpOUCXOaUT MPEKIEBPEMEHHOE UX Pa3-
pyleHue, Ha3piBaeMoe Kopposueil. [1o Mepe pa3BUTHS TEXHUKHA U3MEHSIOTCS BUIBI
(hOopMBI KOPPO3HH MATEPUATIOB.

ArpeccuBHBIE Cpefbl KJIacCU(UIIUPYIOT MO (HU3HUECKOMY COCTOSIHHIO Ha TBEP-
JIbI€, KUJKUE U ra3000pa3Hbie. Koppo3roHHbIE IPoIiecChl B TBEPON U ra3000pa3Hon
cpellax MpOTEKalOT TOJIBKO B MPUCYTCTBUM KUAKON (a3bl. CocTaB MPOMBIIIIIEHHBIX
arpecCUBHBIX CpEJl 3aBUCUT OT MaTEPHAJIOB, MPUMEHSICMBIX B TEXHOJOTHYCCKOM
nporecce. KoHIeHTprpOBaHHBIE TEXHOJOTUYECKHE PACTBOPHI HE JOJDKHBI KOHTAKTH-
pOBaTh CO CTPOUTEIHHBIMH KOHCTPYKIMSMH. Hambosiee OMacHBI KUCIBIC CPEIbI.
[TpoMBIIIICHHBIC JKUJIKKE arPECCHBHBIC CPEMIbI MOAPA3ACIIIIOT Ha HEOPTAaHUIECKUE U
OpraHuYecKue.

Koppo3usi 0eTOHHBIX U Kej1e300eTOHHBIX KOHCTPYKI M. Crioco0bl 321U THI.

Koppo3suei Ha3pIiBaeTCs MpoLecc pa3pylieHus MaTepUAIIOB B PE3yIbTaTe XUMHU-
YeCKOro ¥ (PM3UKO-XUMUUYECKOTO BO3JICUCTBUS OKPYKAIOIICH Cpe/Ibl.

Kap6onuzanys — 3To M3MEHEHHs B OCTOHE MPH ACHCTBUU HU HETO YTJICKHCIIOTO
raza CO,. I'uapooxkuchk kaneiius Ca(OH)2 npu noryonieHuy yrieKucaoro rasa mpe-
BpalllaeTcsl B KapOOHAT Kayblus. 3HaYeHUE BOJAOPOAHOTO mokasatess pH mopooi
BOJIbI B OeroHe Haxomutcs B mpeaemax 10,5 ... 11,5. Ilpum kapOoHHM3anuM OHO
YMEHBIIIAETCS JI0 IEBSITH U HUXKE. BeaeacTBue 3Toro BO3MoKHa KOPPO3HUsl apMaTyphI.
Yewm riryOsxe kapOoHU3aIMs, TeM 00JIbIlIe OMACHOCTh KOPpo3uu cTayu. [ myOuny Kap-
OOHM3AIMU OMpeeNsioT, oOpabareiBas 0eToH denondranrennom. OcobeHHO TOM-
BEpKEHBI KapOOHU3ALMHU OETOHHBIE U3/1€NIMsI HU3KOTO KauecTBa.

XuMuyeckasi arpeccusi 6€ToHa U apMaTypbl BbI3BIBACTCS BELLECTBAMHU, HAXOJSI-
IIMMHCS B TPYHTE WIM B TPYHTOBOM BOJIE; arpeCCUBHOM JKUIKOCTBHIO WIIM BEIIECTBA-
MU, XPAHSIIUMHUCS B COOPYKEHUSIX UM TPAHCIOPTUPYEMBIMU IO HEMY; OAKTEPHOIIO-
THYECKUMU BO3JIEUCTBUAMHU. B €CTECTBEHHBIX TNIMHUCTBIX TPYHTAX BO3MOKHO HAJIH-
yie cyab(}aTtoB, B TOPPSHBIX — OPTaHUYECKUX KUCIOT. B MecTax HaxoKIeHus mpo-
MBIIIJIEHHBIX OTXO/A0B I'PYHT U TPYHTOBBIE BOJbI MOTYT OBITh CUJIBHO arpeCCUBHBIMHU.
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Pazainunble MeTalsibl He JOJKHBI CONMPHKACATBCH APYr ¢ apyrom. [lpu
HETOCPEJCTBEHHOM KOHTAKTE MPOUCXOJUT AJIEKTPOXUMHUYECKOE B3aMMOJICUCTBUE.
OpauH MeTau npeBpallaeTcs B aHO, IPYroil — B KaTol. AHOJI KOPPO3HUPYET.

beron Ha mopTiananeMeHTe 00pa3yeT BOKPYT apMaTypbl BBICOKOIIEIOUYHYIO
cpeny ¢ pH = 10,5 ... 11,5. Bokpyr cTtanu co3naercsl 3alllUTHBIA CJIOW, 3aMeJIJIsIO-
muii mporecc koppo3uu. CKOpOCTh KOPPO3UHU CTATBHON apMaTyphl B O€TOHE onpee-
nsieTcss TpeMsi (pakTopaMu: KOHTAKTOM MEXKIY CTajbi0 M MOHOMPOBOISIICH BOIHOM
dazoit 6eToHa, 3aBUCSAIICH OT BIAroCOJCpKaHUS U COCTaBa OCTOHA; HAIMYHUS aHOJ-
HBIX ¥ KaTOJHBIX YYaCTKOB HAa METaJUIe, COMPUKACAIOIMIEMCS C JJICKTPOJIUTOM; MPH-
CYTCTBHEM KHCIIOPO/a, CIIOCOOCTBYIONIETO KATOIHBIM PEAKITUSIM.

B.1. MockBuH BBIACINWII TP OCHOBHBIX BUAd KOPPO3UHU OeToHa.

K mepBoMy OTHECEHBI BCE MPOIECCHI KOPPO3UH, KOTOPHIE BO3HUKAIOT B OETOHE
IpU JEUCTBUU SKUJIKUX CpPEJll, CIOCOOHBIX PACTBOPSATH KOMIIOHEHTHI IIEMEHTHOTO
kamHsi. OCOOCHHO WMHTEHCHUBHO 3TH IMPOIIECCHl MPOTEKAIOT MPU (PUIbTpAIUU BOABI
4yepe3 TOIIMHY OeTOHA.

Ko BTOpOMY BHly KOPPO3UH OTHOCST IIPOLIECCHI, ITPHU KOTOPBIX MPOUCXOAAT XU-
MHYECKHE B3aMMOJECHCTBHS MEXy KOMIIOHEHTaMU LIEMEHTHOIO KaMHS U pacTBOpa.
OOpa3yromecss TpPOAYKTbl WIM JIETKO PAaCTBOPUMBI M BBIHOCSITCS U3 CTPYKTYpbI
(UIBTPAlIMOHHBIM MOTOKOM WJIM OTJararoTcsi B Bujae amopdHoil macchl. Takas kop-
pO3Usl BOBHUKAET IPH JEUCTBUM Ha OETOH PACTBOPOB KUCIIOT U COJIEH.

[Ipu TpeTbeM BHII€ KOPPO3HH B MOpax OETOHA MPOMCXOAMT HAKOIUIEHUE U KpU-
CTaJUTM3alMs MAJIOPacCTBOPUMBIX MPOAYKTOB PEAKLMH C YBEIMYEHUEM 00bemMa TBEp-
1ol ¢a3bl. 3HAYUTENIbHbIE BHYTPEHHUE HANPSIKEHHUS] MOTYT MPUBECTU K MOBPEXKe-
HUIO CTPYKTYpbI OeToHa. Takas Koppo3usi BOZHUKAET MpHU ACHCTBUU CYJIb(aTOB.

Bo3MOXHBI KOppO3UM B PE3yJIbTaT€ BHYTPEHHHUX IMPOILIECCOB B3aUMOJICHCTBUS
IIEMEHTHOTO KaMHS M 3aIllOJHUTENCH, pU JESHCTBUM aJICOPOIIMOHHO-aKTUBHBIX CpE,
00yCJIOBIIEHHBIE OMOJIOTUYECKUMH MTPOIIECCAMH, DJIEKTPOKOPpo3us U T.a. Mimeror me-
CTO cIleAyromue PU3NKO-XUMUYECKHUE MPOIIECChl HA KOHTAKTE IIEMEHTHOTO KaMHS U
3aIIOJIHUTEIIS: B3aUMOJCKUCTBUE aKTUBHOIO KpPEMHE3€Ma 3aroJIHUTENIEH W IIeJI04YeHr
[IEMEHTA; B3aUMOJCUCTBUE JIOJIOMUTA B 3AMOJHUTEIISIX C PACTBOPAMU COJIEH IIEJIOY-
HBIX METAJUIOB; JJIEKTPOXUMHUUECKAS] KOPPO3USl CTAIM; KOPPO3US PACTPECKUBAHUS
CTaJju.

KaHI/IJIJI}IpHO-HOpI/ICTaH CTPYKTypa HCMCHTHOI'O KaMHs ONpCACIsACT HMHTCHCHB-
HOCTb KOPPO3HOHHBIX IIPOLECCOB. BBII[CJ'ICHI)I 15 OCHOBHBIX THUIIOB KalTUJUIAPOB pa3-
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HoW Qopmbl. [IpoHnniaeMocTs 6€ToHa U 00BEM CKBO3HBIX IOpP SBISIOTCA IOKa3aTe-
JSIMM KOPPO3MOHHOM aKTHBHOCTH. [Ipym BBICOKMX IpaaneHTax JABJICHUW U IPHU BbI-
CYLIMBAHUM HEMPOBOJAIINE NOPbI MOTYT OBITh (PUIBTPYIOIIUMH WJIM Ta30IIPOHUIIAE-
MbIMU. [100yIUTENBHOM CUIION NBMXKEHHS XKUIKOCTEH WJIM Ta30B MOKET OBITh pas-
HOCTb TEMIIEPATyp MO 00€ CTOPOHBI KOHCTPYKLMHU U Pa3HOCTh BIAXKHOCTH B Pa3HBIX
4acTsAX KOHCTPYKLHUH.

Koppo3sust nepBoro Tuma cBsi3aHa ¢ paCTBOPEHUEM TMIPOKCHAA KaJbLUs — BbI-
IIeJIaYUBAHUEM U3BECTH.

OPhHeKTUBHOCTH MPOTUBOKOPPO3UITHHON 3aIIUTHI 3aBUCUT OT:
1) mpaBUIIBLHOTO ONPEAEIICHHS] KOPPO3UOHHOM HArPy3KU;

2) ONTUMAJIBHOTO BBIOOpAa 0OBEMHO-TIIIAHUPOBOYHOTO PEIIEHUs, 00eCceunBaro-
IIEr0 HAUMEHBIIYI0 KOPPO3HOHHYIO HArPY3KYy;

3) mpaBUIBHOTO BBIOOpA KOHCTPYKIIMOHHOTO MaTepuaia, (opMbI 3JIEMEHTOB M
BHU/JIa COCTUHCHMI;

4) moaxoda K 3aIIMTe OTAEJBHBIX KOHCTPYKLIMH M 3JIEMEHTOB C TOYKH 3PEHUS
CPOKOB HX CITYXOBbI;

5) ydeTa CTeNeHU CHIDKCHHS HECYIIEeH CIOCOOHOCTH AJIEMEHTOB B PE3YJIbTaTe
KOPPO3UOHHOI'O U3HOCA;

6) BBIOOpa ONTHMAJIBHBIX CHCTEM 3aIMTHBIX MTOKPHITHH, CITOCO0a MX HAHECEHUS,

7) coOmtonenusi TpeOyeMbIX YCIOBHI HAHECEHHS] U PEKMMaA CYIIKH 3allUTHBIX
MTOKPBITHH.

Koppo3noHHyt0 CTOHWKOCTH 00€CIEUMBAIOT TPUMEHEHHUEM KOPPO3HOHHO-
CTOMKUX MaTepHayioB, T0OABOK, CHMYKEHHUEM MPOHUIIAEMOCTH OETOHA TEXHOJOTHYe-
CKUMH TIpHeMaMU, YCTAaHOBJICHHEM TPEOOBaHMI K KAaTErOpHUSM TPEIIMHOCTOUKOCTH,
WIAPHUHE PACKPBITHS TPELIMH U TOJIIHUHE 3ALIUTHOTO CJIOA.

[Tpu HemocTaTouHOM A(HPEKTUBHOCTH HA3BAHHBIX MEP MpEaycMaTpUBACTCS 3a-
IIATA MOBEPXHOCTU JIAKOKPACOUYHBIMHU IMOKPBITHSMH, OKJICCUYHOW HM3OJSALMUEN U3 JIU-
CTOBBIX M IIJICHOYHBIX MAaTEPHUAIOB; OOJMIIOBKOM, (PyTEPOBKON M3ACIUSIMU U3 Kepa-
MHKH, CTEKJIa, TPUPOAHOTO KaMHS; IITYKAaTYpPHBIMM TMOKPBITHUSIMA Ha OCHOBE Ile-
MEHTHBIX WJIM TOJUMEPHBIX BSKYIIMX, KUAKOTO CTEKJa, OUTyMa; YIUIOTHSIOIIEH
IIPONUTKON XUMHUYECKU CTOMKUMU MaTEpUATAMMU.
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betonHble M XKeae300€TOHHBIE KOHCTPYKIIMH H3TOTABIMBAIOT HOPMHUPYEMOM
poHHIIaeMocTu. Pasnmnuaror 6eToH HopMansHOUM mpoHuiaeMoctd H (Mapka 6eTona
o BogonenpoHuraemoct W4, B/I] < 0,6), normwkennon nporuraemoct I1 (W6,
B/I1 < 0,6) u 6eTon oco6o Hu3koi npouurtaemoctu O (WS, B/I1 < 0,45).

3alUTHBIE MEPOIIPUATUS HA3HAYAIOT B 3aBUCHUMOCTU OT CTEIIEHU arpeCCHUBHOTO
BO3JICUCTBHS JJI Ta3000pa3HbIX U TBEPIBIX CPEll, TPYHTOB BBIIIE YPOBHS IPYHTOBBIX
BOJ, )KMJIKMX HEOPraHWYECKUX M OPraHUYECKHUX Cpeld. BrinesieHbl 4eThlpe CTENEeHU
arpecCUBHOIO BO3JEUCTBUS CpeJl Ha KOHCTPYKLMU: HEAarpecCUBHas, Ci1aboarpeccuB-
Hasl, CpeHearpeCCUBHas U CUIbHOAIPECCUBHAS.

Omnpenenenbl YeTbIpe TPYIIbI arpeCCUBHBIX Ta30B B 3aBUCUMOCTU OT MX BUJAA U
koHuentpaiuu: A, B, C u D. B CHull 2.03.11-85 onienuBaercs BIUsIHUE YTICKUCIIO-
ro ra3a, aMMHaKa, CEpHUCTOIO aHTHIpHAa, (TOPUCTOrO BOJAOPOJA, CEPOBOIOPOAA,
OKCHJIOB a30Ta, XJIOpa U XJIOPUCTOTO BOJOPOAA. YUUTHIBAECTCS BJIAXKHOCTHBIM pPEXKUM
ITIOMEILEHNN: CyXOH, HOPMaJIbHBIN, BIA>KHBIM U MOKPBII.

Crenenb arp€CCUBHOI'O BO3HeﬁCTBHH TBCPABIX CPCA HAa KOHCTPYKIIUU OIIPCACIIA-
CTCA B 3aBUCHMMOCTH OT MX PACTBOPUMOCTU M THTI'POCKOIIMYHOCTH: XOpPOIIO paCTBO-
PHUMBIC MAJIOTHT'POCKOIIMYHBIC, XOPOIIO PACTBOPUMBIC THTPOCKOITMYHBIC.

IToka3aTenp arpeCCUBHOCTH KUAKOW CpeAbl Il COOPYKEHUM, PACTIOIOKEHHBIX
B rpyHTax ¢ kf > 0,1 mM/cyT, NpuHUMAIOT B 3aBUCHMOCTH OT COJICP)KaHUs: YIIICKUCIIOT,
MAar"He3najabHbIX COJIEH, aMMOHAJIBHBIX COJIEH, €AKHUX IIEJI0Yei, BOJOPOJAHOTO MOKa-
3aTessi, OMKapOOHATHOMN MIETOYHOCTHU. JJIs1 KOHCTPYKIMI C arpeCCUBHBIMU CpE/laMU
MPUMEHSIOT CIIEIYIOIIUE BUIbl LIEMEHTOB: MOPTIAHAUEMEHT, MIIAKOMOPTIaHIIE-
MEHT, CyJb(PaTOCTOMKHE IIEMEHTHI, TTTMHO3EMHUCTHIN IIEMEHT, MOPTIAHIIEMEHT C MU-
HEpaJIbHBIMU JJOOABKAMHU.

Kareropuro TpeGoBaHMii K TPEIMIMHOCTOMKOCTH, MPEIETHHO JOMYCTUMYIO IH-
PUHY HEMPOAOJDKUTEIBHOTO U MPOJOKUTEIIBHOTO PACKPBITUS TPEIIUH MPUHUMAIOT
B 3aBUCHUMOCTH OT KJIACCOB apMaTyphbl U CTENIEHU arpeCCUBHOrO BO3JACUCTBHUS. TOJ-
IIMHY 3alllUTHOTO CJI0si 0€TOHAa Ha3HAYalOT B 3aBUCHMOCTHU OT TPYMIIbI apMaTypHOM
CTaJI, MapKu MO BOJOHEMPOHUIIAEMOCTH OETOHA M CTENEHU arpecCMBHOTO BO3JEH-
CTBUSL.

Menkuii U KpyHHbIM 3allOJHUTENN MPOBEPSIOT HA COAEpPKaHUE MOTEHUUAIBHO
peaKkImoOHHOCTIOCOOHBIX mopoa [23]. B psae ciaydaeB (111 KOHCTPYKIIMA ¢ HaIpsrae-
MOI apMaTypoii; ¢ HeHarnpsraeMoi apmarypoit B — I ¢ ds < 5 MM; skcmmyatupyeMbix
B YCJIOBHSX BJIQXKHOIO MJIM MOKPOTO PEXHMMA; MOJBEPTaOLIUXCS AIEKTPOKOPPO3UH)
BBEJICHUE XJIOPUCTHIX COJIEH HE TOIyCKAETCs.
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ApMaTypHbIE CTaJH M0 CTENEHU OMACHOCTH KOPPO3MOHHOTO MOBPEKIEHUS MO/1-
pasaenstorcs Ha Tpu rpynisl [75]. K nepBoii otHOocaTcs ctanu kinaccoB A — |, A — I,
A-III,B-1,Bp—I, A-TIlIs, A -1V, At — IVk, At — III, AT — Illc; x TpeTbeit — A —
V,A-VLAT-VI,B-1,Bp- I, K—7, K- 19 npu ds < 3,5 mm (s B — I, Bp —
I, K—7u K- 19). Ing 30auuii ¢ arpecCCUBHBIMU CpeJIaMH MPEIBAPUTEIIBHO HaIpsi-
KEHHBIE KOHCTPYKIIMHU, U3TOTABIMBAEMbIE CIIOCOOOM HATSDKEHMS HA 3aTBEpPJIECBIIUNA
0€TOH, HE IPUMEHSIOTCS.

[Ipu npoeKkTUpOBaHUH 3AIIUTHI TOBEPXHOCTEH KOHCTPYKIMMA MPEAyCMATPUBAIOT:

* JIJAKOKPACOYHbIE OKPBITHA (a3P030JIH) — MPU IEUCTBUH T'a3000pa3HbIX U TBEP-
IBIX Cper;

* JIAKOKPACOYHBIE TOJICTOCJIONHBIE (MACTHUYHbBIE) MOKPBITUS — MPU JIEUCTBHUH
KUJOKUX Cpel WINA IPU HENOCPEACTBEHHOM KOHTAKTE C TBEPAOW arpeCcCUBHOM Cpe-
JIOH;

® OKJICCYHBIC ITOKPLITUS — IIPU I[GIZCTBHH KUAKUX CPC;
® IPOIMUTKY XUMHWYCCKH CTOMKHMH MarcpuajiaMu — IIpu I[GIZCTBPIPI KNAKUX CPC;

* ruApohoOHU3aALNI0 — MPU TEPUOJUIYECKOM YBIAKHEHUU BOJION WM aTMOchep-
HBIMH OCaJIKaMH.

[ToBepxHOCTH 3a0MBHBIX CBail TOJKHBI OBITH 3alUIIEHBI MEXAHUYECKH IMPOY-
HBIMU MOKPBITUSIMU U MTPONUTKON. Mapka 6eToHa N0 BOJOHENPOHUIIAEMOCTH J10>KHA
ObITh HE HIke W6. JlJ11 MOA3EMHBIX KOHCTPYKIMH U3 MOHOJUTHOrO O€TOHA MpUMe-
HSIOT MEPBUYHYIO 3alIUTY CHEUUAIbHBIMH BHJIAMU LIEMEHTOB, 3alOJIHUTENEH, MOI-
00poM cocTaBOB OETOHOB, BBEJICHUEM JI00aBOK.

CrasbHbIE 3aKJIaJHBIE NETAIHA 3alIUIIAIOT JAKOKPACOYHBIMU WJIM MeETajuIn4e-
CKMUMU TOKPBITUAMH (IIMHKOBBIMU U AJIOMUHUEBBIMH) B MOMENIEHUSIX C BIAKHBIM
WM MOKPBIM PEKHMMOM IPU HEArpPECCUBHOM M CJIa00arpecCUBHOM CTEMEHU BO3JCH-
CTBUS CpeIbl, KOMOWHHPOBAHHBIM (JTAKOKPACOYHBIMU [0 METAJUTH3AIMOHHOMY
cior0). B ciydae CUIBHBIX arpecCUBHBIX Cpell MPEAyCMaTPUBAIOT XUMUYECKH CTOM-
KUE CTAJIH.

DREKTPOKOPPO3Us KOHCTPYKIIUA UMEET MECTO MPHU HATUYUK OJY>KJIAIOIIUX TO-
KOB OT YCTaHOBOK IMOCTOSIHHOTO TOKa, OT ACHCTBHS MEPEMEHHOIO TOKA MPU UCIOJb-
30BaHUM KOHCTPYKIIMI B Ka4ECTBE 3a3eMJIIOIIMX YCTPOUCTB. CrocoObl 3allUThI OT
AIEKTPOKOPPO3UM MOAPA3ACISIOT Ha CleAyromue rpynmnsl: | — orpaHnyeHue TOKOB
yreuku; Il — maccuBHas 3amura (MpUMEHEHHWE MapKu OETOHA MO BOJOHEMPOHMIIAE-
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MocTu He Huke W6; UCKIIOYeHHe NPUMEHEHUs1 OETOHOB € J100aBKaMH, MOHMKaI0-
IIUMH 3JIEKTPOCONPOTHUBIICHHUE OETOHA; HA3HAYEHHE TOJIIMHBI 3AIIUTHOTO CIIOS HE
MeHee 20 MM; OrpaHWYE€HUE TOJILMHBI PACKPBITUSA TpeuuH He Oosee 0,1 MM mis
MpeBAPUTENLHO HAMPSKEHHBIX KOHCTPYKIHIA U He 60see 0,2 MM 1Sl OOBIYHBIX KOH-

CTPYKIIUH).
Mopo3oconeBast KOppO3Usi BOSHUKAET:

1) npu ynaneHuu cHera v HajeIy ¢ KOHCTPYKUUHU [IPU OMOIIY XUMUYECKUX pe-
AKTUBOB;

2) Ha MOBEPXHOCTU KOHCTPYKLHW, HAXOASAIIMXCA B 30HE NEPEMEHHOTO YPOBHSA
BBICOKOMHHEPAITN30BAHHBIX BO;

3) pu BBIMAICHUN KUCIOTHBIX JOXIEH M BBICOKOM 3ara3oBaHHOCTU aTMocde-
PBL;

4) Koraga orpaxaaromiuc ’KeJ1e300e TOHHBIE KOHCTPYKIHNH HpGI[HpHHTI/Iﬁ XUMHUYC-
CKOM IMPOMBINIJICHHOCTH YBJIAKHAIOTCA BOJAHBIMUA

pacCTBOpaMu CIIMPTOB, INIMICPHUHA, Kap6aMI/II[a, aMMHUaKa U T. 1.,

5) mpu KU3TOTOBJICHUH KOHCTPYKIMM C MPUMEHEHUEM MPOTHUBOMOPO3HBIX 100a-
BOK 0e3 000rpeBa, MHTEHCUBHOM YBJIQKHEHUH BECHOM, KOT/Ia MEPUObl KPAaTKOBpE-
MEHHOT'0 OTTAMBAHUS CMEHSAIOTCSA 3aMOPaXKUBAHHUEM.

VY aneHue cCHera ¥ HaJIEIHU 4acTO OCYIIECTBIISIOT C IIOMOIIBIO IIOBAPEHHOU COJIH,
XJIOPUCTOI'O HATpUs, HUTPATa U HUTPUTA HAaTpusA. MOPO30COJIEBYIO KOPPO3HUIO OTIHU-
4aeT YETKO BBIPA)KEHHAS CIOMCTOCTh. BHE3almHOMY NpOSBICHUIO WHTEHCUBHOW J€-
CTPYKLIMH C MOJHOW MOTEpPEe MEXaHMYECKON MPOYHOCTH CJI0si O€TOHA MPEAIIECTBYET
CKPBITBIN MEpUO NMpEAPA3PYLICHUS, KOTa MOSBISIOTCS MEJIKUE TPELIMHBI, HE CHU-
KAIOLME WIK MaJIO CHIDKAIOIIME MPOYHOCTh OETOHA MPU CHKATHH.

Pa3zpyiienne 6eToHa MOpPO30COJIEBOM KOPPO3UEH CBSI3aHO C 00pa3oBaHUEM B Oe-
TOHE TIEPUOJNYECKOMN JIBIUCTOCTH 3a cueT GopMupoBaHus TudPy3rOHHOTO CIIOS Y
(GpOoHTa M3MEHEHUsSI arperaTHOro0 COCTOsIHUS. BhIMOpaxxmBaHHE TOPOBOM JKHUIIKOCTU
MEXy CIIOSIMHU JibJa BBI3BIBAET THAPOCTATHYECKOE JAaBJICHHE U OOpa3oBaHUE Tep-
BUYHBIX TPEIIHH.

BricokoMOpo30CcTOlKHE OETOHBI MOXHO TMOJYYHUTh IyTEM HCIOIb30BaHUS
CTPYKTYPHUPYIOLIETO (BO3IyXOBOBJIEKAIOIIETO MM ra3000pa3yIoliero) 1eHCTBUs MO-
IU(PUKATOPOB. 3a CUYET STOr0 M3MEHSETCS CTPYKTypa MOPOBOrO MPOCTPAHCTBA Iie-
MEHTHOTO KaMHs — 00pa3yercs CUCTEMa MEJIKMX YCIOBHO 3aMKHYTHIX MOp chepuye-
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ckoii opmbl. Hanbonee 3¢PeKTUBHBIM CIIOCOOOM MOBBIMICHUSI MOPO30CTOMKOCTH
SBJISICTCSI IPUMEHEHHE Ta3000pa3yronuX KPEeMHHUOPTAHUYECKHX IPOIYKTOB, OCO-
6eHHo TuAPohoOHO-Ta3000pa3yIONMIETo THTIA.

3ammuTa Kes1e300eTOHHBIX KOHCTPYKIUH OT JeiiCTBHS arpecCUBHBIX
He(PTAHBIX Cpe.

HedTenpoaykTbl CHHXKAIOT TPOYHOCTh OETOHA U CLEIJICHHE €r0 C apMaTypoH.
Tax, coOnmpoOTHBISIEMOCTh MPOMUTAHHOTO HEPTEHPOAYKTaMU OETOHA BO3JCHCTBHUIO
JTUHAMHYECKUX HaArpy3ok ¢ yactoroil kosebanuit 200 ... 800 mMKIOB B MHHYTY,
npuMepHo, B 10 pa3 MeHblIIe, YeM HEMPOMUTAHHOTO OETOHA.

K uncny npennpusaruii, B KOTOPBIX BO3MOXKEH KOHTaKT HE(TEMPOJYKTOB C KOH-
CTPYKLMSMH, OTHOCATCA: HedTeOas3pl, Hedreneperonnsie 3aBoabl, TOC, TOL, ckia-
IbI )KUJKOTO TOIUIMBA, MOACTAHIINH, 1I€Xa METANI000PaOOTKH MAIIMHOCTPOUTENIbHBIX
Y PEMOHTHBIX 3aBOJIOB, Fapaky, aHTaphbl, LI€Xa 110 PEMOHTY aBTOMATHUKH, TPAKTOPOB,
MIPOKaTHBIE LIexa U T.J. B KauecTBe arpeCCUBHBIX HE(PTENMPOAYKTOB MOT'YT OBITH ChI-
past He)Th, CEpHUCTBII Ma3yT, AU3EIbHOE TOIIMBO, KEPOCUH, OCH3UH, Maciia MUHE-
paJIbHbIE YUCThIE U OTpabOTaHHbIE, OXJIAXKICHHBIE SMYJIbCUU.

B cnyuae cuctematnueckux MpoMBOB HE(PTENPOTYKTOB Ha KOHCTPYKIMH Clie-
IyeT MPUMEHATh 0CO00 IUIOTHBIN OeTOH. |1 CHMIYKEHUsI MPOHUIIAEMOCTH OCTOHOB
Npu JEUCTBUM HEPTEHPOIYKTOB PEKOMEHIYETCS] MPUMEHSATh MYLILOJIaHOBbIE HIIU
MOPTIAAHAEMEHTHI C MUHEPAJIbHBIMU U IUIACTU(DULMPYIOIIUMHU JOOABKaMHU.

J{nst 3a1UThl KOHCTPYKLIMM MPUMEHSIOT JIAKOKPACOYHBIE TTOKPBITHUS, CTOMKHUE B
cpelie pas3lIMuHbIX MPOAYKTOB MPU PA3HBIX TEMIEPATYPHBIX YCJIOBUSX: AJIKUIHBIE,
AMOKCHUJIHBIC, TIEPXJIOPBUHIIOBBIC, H(DUPOIEIUTIOI03HbIE, OJIMBUHUIAIIETaTHBIE, (DY-
puioBklie, nonycynbhuanbie. PazpaboTansl Tpynibl MOKpbiTUi: OeH3octoiikue (b),
Macioctorikue (M), macio u 6enzoctoiikue (MB). 3amuTHbIe TOKPHITHS HA PE3EPBY-
apbl HAHOCSTCSL CO CTOPOHBI Hanopa. TommuHa nokpeITus 200 ... 300 MKM.

beToH, mpuMeHseMBbIN ISl U3TOTOBJIEHUS KOHCTPYKLHM, KOHTAKTHPYIOIIUX C
TaKUMHU CpeJlaMHt, I0J>KEH UMETh MapKy M0 BOJOHENPOHUIIAEMOCTH He Huke B6. [lns
0co00 m1oTHOTO OeToHa (Mapka B8) 3amuTHBIX MeponpusiTHii HE TpeOyeTcs.

NHruonTopsl KOpPpo3uM — BEIIECTBA, KOTOPHIE TOPMO3ST KOPPO3HUIO METajlia
HE3aBHUCUMO OT TOTO, Ha MPOTEKAaHWE KaKOW peakiuu oHH BiustoT. Pasnuuator (1O.
O. DBaHC) HHTHOUTOPBI KaTOHbBIE, aHOAHBIC U CMEIIAaHHOTO JelcTBUsA. EBporeiickas
dbenepass KOppPO3WH TOJApa3JCAsieT HWHTHOUTOPHl Ha IOBEPXHOCTHO-aKTHUBHBIC
(ITAN), nnenounsie (ITN) u memOpanubie (MU). [lepBbie npeuMyiecTBEHHO TPH-
MEHSIOT B KUCJIBIX W IIEJIOYHBIX BOJHBIX PACTBOpAX, BTOPHIE NEHCTBYIOT B pa30aB-
JICHHBIX AJIEKTPOJIUTAX, TPETHU — B HEUTPAIbHBIX U IICIIOYHBIX CPEaX.
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K HeopranmyeckuM MHTHOUTOpPAM OTHOCST HUTPUTHI, XpoMmaThl, ¢ocdaTkl, CU-
JIMKaThl, BAHAJIATHI U Jp.; K OPraHUYECKUM — KEJIaTUH, JEKCTPHUH, >KUBOTHBIN KIICH,
Kpaxmai H Jp.

MeTa/uinyecKkue KOHCTPYKIHMH.
Cnoco0bI 32U THI.

Oxom0 75 % Bcex METANTMYECKUX KOHCTPYKLHMM 3KCIUTyaTUPYETCs B arpecCrB-
HbIX cpenax. Hapsany c moBellieHHEM OOBEMOB IMPOU3BOACTBA OTMEYAETCS €ro MH-
TeHCU(UKAIKA U YCUICHHE arpEeCCUBHOCTH TEXHOJIOTHYECKUX CPEI.

B 1mpOoMBINIIEHHO-PAa3BUTHIX CTpaHax MOTEPU OT KOppo3uu pocturaior 4 %
HanuoHanbHOro noxoga. Ilocme 2 ... 10 ner skcrulyatanuu B arpecCUBHOM cpene
CTOMMOCTbD KalUTAJIbHBIX PEMOHTOB HAUYMHAET MPEBBIIIATH KAIUTAIbHBIE BIOKECHHUS.
AKTyalnpHa 3a7ja4ya ONpEeJeTICHUs] ONTUMAIbHBIX, SKOHOMUYECKU OINpPAaBIAHHBIX CPO-
KOB CIIy’KObl U MpPUMEHEHHsI HaumOoJiee 3(PPEKTUBHBIX MEPONPUATUHNA I obecrneye-
HUS 3TOTO CpoKa CIy)Obl. OCHOBHBIMHU IMMOKA3aTESIMU arpECCUBHOCTU CPEbI SIBIIS-
IOTCS: OTHOCUTEJbHAsI BIAXKHOCTb, TEMIIEpaTypa, BO3MOKHOCTb OOpa3oBaHMsI KOH-
JIEHCATa, COCTAaB U KOHUEHTPALUS I'a30B U MbUIM, TYMaHbl arPECCUBHBIX KUIKOCTEH.

CKOpOCTh KOPpO3MHM KOHCTPYKLIHMHA HM3MEHSETCS B IIMPOKHUX Ipenenax: i
npeanpuaTuii yepHout metaurypruu 0,05 ... 1,6 mm/rox; niBetHoit metamutypruu 0,01
... 1,4 mm/ron; ctpoutenbHoi uaycTpun 10 0,37 mm/roa. CTeneHu arpecCUBHOTO
BO3JICUCTBHS NIpUBEAEHBI. PaccMaTpuBaloTCd KOHCTPYKLMHM BHYTPU OTAaIlIMBAE€MBbIX
WJIM HEOTAIUTMBAEMbIX 3[IJaHUM, MTOJI HABECAMU, HA OTKPBITOM BO31yXe. BiiakHOCTHBIN
PEKHUM MMOMELIEHUN OAPA3AEIISIIOT HA: CYXOW, HOPMaJIbHbIA, MOKPBIN WU BIIAKHBIM.
Macna (MuHEpaIbHbIC, PACTUTENbHBIE, )KUBOTHBIE) SBIISIOTCS HEArpeCCUBHBIMU Cpe-
namu; HepTh U HEPTEIPOIYKTHI, PACTBOPUTENIN — CIA00arpECCUBHBIMU; PACTBOPHI
OpPraHUYECKUX CPEl — CHIIbHOAIPECCUBHBIMU.

[Ipennaraercs nuddepeHITMPOBaHHBINA TOIX0/ K HA3HAYEHUIO MaTepuaia u Me-
PBI 3aIIUTHI OT KOPPO3UOHHOTO U APYTMX BUAOB MU3HOCA PA3HBIX TPYII KOHCTPYKIIHM.
Kommiexke mepornpuatvii mo oO0eCTeueHUIo JO0JITOBEYHOCTH BKJIIOYACT: CHUKECHHE
arpeCCUBHOCTU Cpeibl; BBIOOP pallMOHAIBHOTO MaTepuayia, KOHCTPYKTUBHON (hOPMBI
U TUIA COCIMHEHUMN DJIEMEHTOB; BHIOOP 3alIUTHBIX MOKPHITHHA, CIIOCOOOB U CPOKOB
WX HAHECEHUSI; MPEAYNPEXKICHUE MECTHBIX MTOBPEXKIACHUN KOHCTPYKIIMN U UX Y3JIO0B;
MPAaBUJIbHYKO DKCIUTyaTalMI0 METAUIMYECKUX KOHCTPYKIMK; BO3MOKHOCTB OIpeJie-
JICHUS HECYIIEeH CITOCOOHOCTH C Y4€TOM KOPPO3HMOHHOTO M3HOCA.

JlaHBI peKOMEHIAaNK 10 MIPUMEHEHUI0O MAPOK CTAJIEW B Pa3HBIX arpeCCUBHBIX
cpenax. Jlyis TPyHTOBBIX BOJ XapakTepHa CyMMapHas KOHIIEHTpalus cyib(aToB U
XJopua0B. IIpu IpPOEKTHpPOBaHMM 3alUTHI CTAJIbHBIX KOHCTPYKLUMH ISl Pa3HbBIX

YCJIOBUM JKCIUTyaTallMd U MATEPHUAIIOB HAa3HAYAIOT TPYIITY JAKOKPACOYHBIX ITOKPBI-
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THﬁ, YHUCJIO IMOKPBIBACMEIX CJIOCB, 06H1y1-0 TOJIMUHY JIAKOKPACOYHOI'O ITOKPBITUSA, MaA-
TCpHual MCTAINIMYCCKUX 3alIUTHBIX HOKpBITHﬁ.

Jlnst HecymMX KOHCTPYKUHM, SKCIUTyaTUPYEMbIX B Cl1ab0arpecCMBHOM cpene
MPUMEHSIOT: Topsiuee nuHkoBaHue (60 ... 100 MKkM), razoTepMHYEecKOEe HalbUICHUE
nunka (120 ... 180 MxM), oKkpalliBaHue JaKOKPACOUYHBIMU MaTepHUAIaMHU.

[Ipu cpegHearpecCUBHON cpejie Ha3HaJaroT: ropsdyee ruHkoBanue (60 ... 100
MKM), Ta30T€pMHUYECKOE HanbUIeHUE MHKA Wi amMoHus (120 ... 300 MxMm); u3oms-
IIUOHHBIE MOKPHITUE COBMECTHOE C DJIEKTPOXMMHUYECKOHN 3alIUTOM; AIEKTPOXUMUYE-
CKYIO 3alUTy B XXUAKUX CpeAax; OOJIMIIOBKY XMMHUUYECKH CTOMKUMH HEMeETalInyde-
CKHMU MaTepuajaMH.

B cnyyae cuibHOArpecCUBHBIX CpeNl UCIONBb3YIOT TepMOAU((y3HOHHOE IIMHKO-
Banue (100 MKM) ¢ moCienyIOmKUM OKpallMBaHUEM; Ta30TEPMHUYECKOE HAIbLUICHHUE
1uHKa win aMMoHus (200 ... 250 MKM) C MOCTEIYIONIMM OKpPAIIMBAHUEM; IIEKTPO-
XUMHUYECKYIO 3alIUTY (B KUJKHUX Cpeliax); OOJIUIIOBKY XMMHUYECKH CTOMKUMH MaTe-
puanamMH.

Koppo3rnoHHbIE UCTIBITaHUS METAJJIa BKIIFOYAIOT OINPEIEIICHUE: N3MEHEHHS Mac-
Chl 00pasiia; NIyOMHbI MPOHUKHOBEHUSI KOPPO3UU; BPEMEHH JI0 TIOSIBIICHUS TIEPBOTO
KOPPO3MOHHOI'O 0Yara; IJIOIaau, 3aHsITOM KOPPO3UEUN; KOJIMUYECTBA BBIACIISIOIETOCS
B IIPOLIECCE KOPPO3UHU BOAOPOAA MU MOMIOIIEHHOIO KHCIOPOa; KOJUYECTBA METAJI-
Jla MEPENIEAUIEr0 B paCTBOP; CTENCHU M3MEHEHUS MEXaHHUYECKUX CBOWMCTB; U3MEHE-
HUSI DJICKTPUUYECKOTO COMPOTUBJICHUS WA OTPaXKaTeIbHOM CIIOCOOHOCTU MOBEPXHO-
CTHU METAJUIA; CKJIIOHHOCTH K MEXXKPUCTAJUIMTHOM KOPPO3UH WJIU CIUIABOB K KOPPO3HU-
OHHOMY PaCTPECKUBAHUIO, K IUTTUHTOBOM KOPPO3HUHU.

3ammTa aMIOMHHUEBBIX KOHCTPYKIHUI OT Koppo3uu. Ha moBepXHOCTH KOH-
CTPYKLMHU 00pa3yeTrcsl 3allUTHas OKMCHAs IJICHKA, UMEIOIasi MJIOTHOE CTPOEHHUE U
Xopoulee CLeIUIeHUe ¢ MeTauioM. Hanmnune B cocTtaBe almtOMMHHUEBBIX CIIJIABOB MEIH,
JKeJe3a, HUKENS U APYTUX METAUIOB CHUKAET INIOTHOCTh OKUCJIOB IUIEHKHA U YMEHb-
IaeT KOPPO3HOHHYIO CHOCOOHOCTh. Jl0OaBKM MarHuisi, TUTaHa, BaHaJus CHOCOO-
CTBYIOT IOBBILICHUIO KOPPO3UOHHOW CTOMKOCTH. Hammume napanvH, Haape3oB Ha
MOBEPXHOCTHU U3IEIUS HApYIIAIOT IJIEHKY U CIIOCOOCTBYIOT Pa3BUTHIO KOPPO3UHU.

TommmHa ectecTBeHHOM okucHOM TuieHKH coctaBisgeT 0,01 ... 0,015 mx. YToi-
IIEHUE TUICHKU JIOCTUTAIOT OKCHUIMPOBAHUEM, Hampumep, aHogupoBanuem. C sToi
IEJIBI0 W3JICJINE TIOTPYKAIOT B BOJHBIN PACTBOP CEPHOM WM XPOMOBOM KHUCJIOTHI U
MOJCOEANHSIOT K UCTOYHUKY ToKa. [Ipy MpoXOoKIeHUH TOKA Ha MOBEPXHOCTU H3E-
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JIUSL TPOUCXOUT aHOJAHOE BBIJIEJICHUE KUCIOPO/a, a Ha UMEIOIIECHCS OKMCHOM TIJICHKE
oOpasyeTtcst HoBas TONMMHOM 10 20 ... 25 MK.

bospiryro onacHOCTb IPENCTaBIIIET KOHTAaKTHAs Koppo3us. IIpu koHTakTe anto-
MUHUS C MEJBIO, CTAIBIO, OJIOBOM, C PACTBOPOM, OETOHOM BO3HHMKAET IIPOLECC IIEK-
TPOXMMHUYECKOW KOPpO3uH. [[ns mpenoTBpameHrss KOHTAKTHOM KOPPO3UH PEKOMEH-
IyeTcs:

1) KpenexxHble AeTald U3 CTAIH JOJHKHBI OBITh MPEIBAPUTEIBHO H30JIUPOBAHBI
VI OLUHKOBAHBI;

2) 0eToH, pacTBOpP U KUPMHYHYIO KJIAJKy H30JHUPYIOT OT aTIOMUHUA IIEJTOYHO-
YIOPHBIMH MaTEpUaJIaMHU;

3) Mexy NepEeBIHHBIMU JETAISIMU U AJIFOMUHUEM HEOOXOJAUMO MPOJIOKUTH J1Ba-
TPH CJI0S1 THOKOJIOBOM JICHTBI;

4) AJIIOMHUHHCBLBIC JCTAJIN HAAO OKCHAMWPOBATH W IIOKPBLIBATH JIAKOKPACOYHBIMH
MaTCpraJIaMu,

5) B OMMETAIITUYECKUX KOHCTPYKITUSAX MEXKIY dJI€MEHTAMU U3 AIIOMUHUA U CTa-
JIA CTaBAT U30JUPYIOIIUE MPOKIAIKH.

Koppo3usi kaMeHHBIX U AepeBAHHbIX KOHCTPYKIMIA.

Kamennble koHCcTpykuMu. [IpriMeHEHME CHIMKATHOTO KUpIHUYA B KHUJIKHAX
arpecCHUBHBIX Cpelax HE JoMycKaercs. B cioydyae mepuoauyeckoro 3aMadyvBaHUS
arpeCcCUBHOM CPEIOM M 3aMOPAXKUBAHUSA KIAJAKHU, MAPKY KUPIIKUYA 10 MOPO30CTOMKO-
CTU cienyetr npuHuMath He HUKe F50. [lna Kuciiol cuibHOArpecCUBHOM Cpelibl pe-
KOMEHJIYETCsl IIPUMEHATh KUCIIOCTOMKHE PACTBOPBHI HA OCHOBE KUJKOIO CTEKJa WIIU
MOJIMMEPHBIX CBA3YIOIIMX. [IOBEpXHOCTh KAMEHHBIX KOHCTPYKUHM 3alUINAIOT OT
KOPPO3UH JJAKOKPACOYHBIMU MaTepUATIaAMHU.

JlepeBsiHHbIe KOHCTPYKIUM. JlepeBopaspyiaroniue rpuobl BhI3LIBAIOT OMOJIO-
TUYECKOI0 KOPPO3UIO JPEBECUHBI, XUMUYECKU arpeCCUBHBIE CPEAbl — XUMUUYECKYIO
KOppo3uio japeBecrHbl. CTENEeHh arpeCCHBHOTO BO3CHCTBUS OMOJIOTMYECKHX arcH-
TOB OMPENIENACTCS B 3aBUCUMOCTH OT YCJIOBHI 3KCIUTyaTalluu (BHYTPU MOMEIICHUIN
WJIM Ha OTKPBITOM BO3/yX€), BHJIa DJIEMEHTOB, XapakTepa yBJIaKHEeHUS (Ta3000pa3Hast
cpena, MepUOAUYECKOE YBIAKHEHUE U MPOMEpP3aHUE), KOHACHCAIMOHHOE YBIIa)KHE-
HUe, aTMOC(EepHBIC 0CAJIKH, 30HA IEPEMEHHOTO YPOBHS BOJIbI).

[{enbto pacuera ABISETCS ONPEACICHUE JONMYCTUMBIX BEJIMYMH HEPABHOMEPHBIX
nedopmanuii s 3aJaHHBIX KOHCTPYKTHBHBIX MapamMeTpoB (pa3mepsl U riyOuHa 3a-
noxxeHusi GyHIAMEHTa, CEYEHHWE KOJIOHH M OalioK, IJIOMAah CEYCHUsS apMaTyphl,
KJacc OETOHA W CTalu W Jp.) M IKCIUTyaTallMOHHBIX Harpy3ok. Hanbospmryro mpu-
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CIOCOOISIEMOCTh K HEPAaBHOMEPHBIM JIe(OopMaIMsIM OCHOBAHMS UMEIOT 3/1aHUSI C MU-
HUMAJIBHOM KeCTKOCThI0. ClielyeT yYUThIBaTh U YBEIMUYECHHUE JKECTKOCTU MaTepua-
JIOB MPU ONPEACICHHBIX TPACKTOPHUSAX MEPEMEHHOTO HArpyXeHusl. Y CUIICHHE KECT-
KOCTH KOHCTPYKIIMI 32 CUET MIEPEMEHHOr0 XapaKTepa Harpy>KeHUs MOXKET JOCTUTaTh
30 % ee ymeHbIIEHUS 3a CYET PU3NUECKON HEJIMHEHHOCTH pabOThl MAaTEpPUAJIOB.

TeppuTopuM ¢BajI0K NPOMBILIJICHHBIX H OBITOBBIX 0TX0A0B.

Heo0xoaumMocTh X0341iCTBEHHOTO UCIIOJIb30BAHUS TEPPUTOPHI OBIBIIMX CBAJIOK
TpeOyeT THIATEIILHOTO I'e0JIOr0-7KOJIOTHYECKOTO U3YYEHHUS! UX COCTOSHUSA. OTXO[bI
IIPOU3BOJICTB COJEPIKAT TSKEIbIE METAJUIbl, TOKCUYHBIE ¥ B3PHIBOOMACHBIE MTPOIYK-
Thl. Hanbonee omnacHeIM areHTOM CBaJIOK SIBJISIETCS (PUIBTpAT, 0Opa3yIOLIUICs MpH
B3aUMOJICUCTBUU OBITOBBIX OTXOJIOB C MHPWIBTPYIOIIUMUCA aTMOCHEPHBIMH OCa-
KaMHU.

TumnoBol XUMUYECKUM cOCTaB (UIbTpaTa MO pe3yJbTaraM HCCIEIOBAHUMN yde-
HBIX Pa3BUTHIX CTPaH CJICTYFOIIHM:

Ha teppuTopuu cBajloK MPOUCXOAUT HAKOIICHUE B3PBIBOOMACHBIX U TOKCUYHBIX
razoB — METaHa, JBYOKUCH yriepoaa. Beixonx Merana pocruraet 2,67 ... 7,44 M3 ¢
OJIHOM TOHHBI CYXOTr'0 BEIIECTBA OBITOBBIX OTXOJIOB B To. JlJisi HccieqoBaHus CBAJIOK
MPUMEHSIOT Te0(U3NIEeCKUe, TEOXUMUYECKUE U OypOBBIE METOJbI, TA30BYI0 ChbEMKY
MpU3eMHON aTMOCGEpPbI, TOPOBOTO BO3yXa, CHETa U MOYB.

B macrosimiee Bpemsi pa3pabaThIBAlOTCS] KPUTEPUU OIEHKH T€OXUMUYECKUX H3-
MEHEHUI Te0JIOTMYECKON CPEe/Ibl O] BIUSHUEM MOJIUTOHOB MTPOMBIITIEHHO-OBITOBBIX
otxonoB. K unciy nokazareneil CTENEeHU 3arpsi3HEHUSI OTHOCST: KOHLIEHTPALMIO OC-
HOBHBIX KOMIIOHEHTOB, IMOKa3aTellb TEXHUYECKOW HArpy3Ku, TPajdeHT U MOJYJIb
TEXHOTE€HHOTO IT'€0XUMHUYECKOTr0 3arpsi3HeHus U Jip. OT cokuranusi 00IbIIOr0 KoJnuye-
CTBa TOIUIMBA MPOMBINUICHHBIMU TPEANPUATUIMH M 3arpsi3HEHUss atMocdepbl ra-
30MBUIEBBIMH BBIOpOCAMU M OTXOAaMHU 00pa3yroTcst "owaru TexHocdepsl", BO3AyII-
Hble "konmaku", "ocTpoBa Teria" ¢ MOBBIIEHHBIM COJIEPKAHUEM OKCHIA YTiepoaa 1
VTIIEKHUCIIOTO Ta3a, Ta30BbIX U a3PO30JIbHBIX OTXOOB. YBEITUYUBAETCS 00JIAaYHOCTD U
KOJIMYECTBO OCAJIKOB B CBSI3M C MOBBIIICHHON KOHIICHTpaLKel "saep KoHIeH cauu' .
Bo3nukaet "mapHUKOBBINA 3P heKT".
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