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Metoaunueckre peKOMeHJalyy IpejHa3HaueHbl /i [POBeleHUs TIPaKTUUeCKUX
3aHgaTUM No gucuurimHe OI1.B.12 « CTpouTenbCTBO 34aHUU U COOPY>KEHUM B C/IO’KHBIX
reoJIOTMUeCKUX YCIOBUSIX», COCTaB/ieHbl B COOTBETCTBUM C YyueOHON mMporpammon
aucuurivebl,  cootBerctByer  PI'OC  CIIO mo  crieguansHocT  08.02.01
«CTpOUTENBCTBO M SKCIUTyaTalys 34aHUKA U COOPYKEHUN».

B pesynbTate n3yueHust AUCIUIUIMHBI oOydJaromuiics OyzeT o0masaTs OOIIMME
KOMTIETEeHLIUSIMUA U JIMUHOCTHBIMU pe3y/bTaTaMH, BKIFOUAIOIIMMU B ce0si CrTocoOHOCTD:
OK 01. Beibupatb crnocobbl pellieHusi 3aad  TpodecCcroHaTEHOM
JesiTeNTbHOCTU MPUMEHUTEe/TbHO K Pa3/IMUHbIM KOHTEKCTaM;.
OK 02. OcywmecTtBisTe TOMCK, aHalIW3 W WHTepIpeTanui UH(QOpPMaLUH,
HeoOX0UMOM /st BBITIOJTHEHUS 3a/iau TIPodheCCHOHATBbHOU JIesITe/TbHOCTH.
OK 03. IlnanupoBaTh U peasn30BbIBaTH COOCTBEHHOE MpodecCuoHaNbHOe U
JIMYHOCTHOE pa3BUTHE.
OK 04. PaboTaTh B KoJIJIeKTUBe U KOMaH/Je, 3¢¢deKTHBHO B3aUMO/IeliCTBOBATh
C KOJIJIeramMmu, pyKOBOZCTBOM, K/IMEHTaMH.
OK 09. cnonb3oBath MH(MDOPMalIMOHHbIE TEXHOJOTUMU B MpOodeccuoHaIbHOM
JesiTeNTbHOCTH.

JIP14 CriocoOHBIM CTaBUTH TTepesi COOO0M 1e/T MO/, AJIsl pellleHrsT BO3HUKAI-IIUX
npodheCcCHOHABHBIX 3a/jad, MoAOHUpaTh CrOoCOObI pellleHUs W Cpe/iCTBA pa3BU-THS, B
TOM UKMCJIe C UCTI0/Ib30BaHUEeM UH(POPMALIMOHHBIX TeXHOJIOTU;

JIP 16 CriocoOHBIM UCKaTh ¥ HaXOJUTh HEOOXOAUMYI0 UH(OPMALIUIO HCII0/IB3YS
pa3HooOpa3Hbie TeXHOJIOTUM ee TIOMCKa, [ pellleHWs BO3HUKAIOIIMX B TIpoliecce
TIPOM3BO/ICTBEHHON JleATe/TbHOCTH Mpob/ieM TPH CTPOUTENBbCTBE W SKCIUTyaTallud
00BEKTOB KalMTa/IbHOTO CTPOUTETHCTBA

CoctaButenb: Poxxkos I1.B.

PaccMmoTpeHo Ha 3acejlaHuy MeToAuueckoro oowseanHenus YI'C 08.00.00
«TexHWKA U TeXHOJIOTUU CTPoUTeTbCTBa», 54.00.00 «300pa3uTesbHbIe Y TIPUK/IAIHbIE
BU/IbI UCKYCCTB»

[TIpotokos Ne 5 ot 25 mas 2022 1.

PekomenzoBaHo Metoauueckum coetoM CMK, rpotokos Ne 6 ot 26 mas 2022



ITosscHUTeIbHAA 3anMUCKa

[TpakTrueckre pabOThl BBIMOMHAIOTCI oOydJaromuMmcsi B KabuHere B
TIPUCYTCTBUM TIperiofiaBaTesis. PaboTa BBITIONHSIETCS B COOTBETCTBUU C yKa3aHUSIMU
TIpero/iaBare/isi, OTUET 0 paboTe 0OPM/ISeTCS B TeTPaAM [IjIsl MPAaKTUUYEeCKHUX padboT, B
COOTBETCTBUU C XOZ0OM PabOTHI.

Bce HeoOXxoauMble TabJHIBI, CXeMbl M UepPTEXU OMOPMIISIOTCA B TeTPaJv
KapaH/IallloM 1 3aroJIHSI0TCS pyuKoii. [Ipu pelieHnn 3ajay He0OXOAUMO TIPeJj0CTaBUTh
BeChb XOJ, pelleHUs C TIOSICHeHUSIMM, eJUHUIIaMU U3MepeHuss U HeoOX0JuMbIMU
TOSICHeHUsSIMU. B KOHIe peliieHUs [Jo/KeH ObITh HarvcaH OTBeT.

OTueT O TIpaKTHUeCKOW paboTe CAAETCs TIperofiaBaTe/ii0 Ha TIPOBEPKY He

To3/IHee ABYX JHEH I0c/ie BLITIOTHeHUs pabOThI.
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BBegenue

Metoauueckre yKasaHWs IIpeJHa3HauyeHbl [/ BBIIOJHEHUS TMPAKTUUYeCKUX
pabor 1o TmpodeccroHaNLHOMY MOAYJ/I0, SIB/SIOLUIMMCS 3JIEeMEHTOM OCHOBHOM
npodeccroHabHOM ~ 0Opa3oBaTenbHOM — TporpaMmbl  crierpanbHocTd  08.02.11
«YTIpaB/ieHre, 3KCIlyaTauyss U o0C/Iy)KMBaHMe MHOTOKBAapTHMPHOTO AoMa» 0a30BOM
MO/rOTOBKM B YaCTW OCBOEHHsI OCHOBHOTO BHZA TMPO(eCCUOHATbHOU AesiTeIbHOCTH:
Opranuzaiusi BUJOB pabOT MpH 3KCIUTyaTal[dd ¥ DPEKOHCTPYKLMU CTPOUTETbHBIX
00BEKTOB U COOTBETCTBYIOIIUX TipodeccroHanbHbIX KoMreteHiui (T1K):

ITK 1.1. ITogbupats cTpoUTeTbHBIE KOHCTPYKI[MM M pa3pabaTbiBaTh HECJIOXKHBIE
y3/1bl U [IeTa/Id KOHCTPYKTUBHBIX 3/IEMEHTOB 3/JaHUU.

[IK 1.2. PaspabatbiBaTb  apXUTEKTYPHO-CTPOUTE/bHbIE  UEPTEXU  C
VICII0J/Ib30BaHMeM MH(OPMAaLMOHHBIX TEXHOIOTHH.

[IK 1.3. BeInosHATL HEC/JI0XKHBIE pacyeTbl U KOHCTPYUPOBAHUE CTPOUTE/IbHBIX
KOHCTPYKLMM.

C uenblo OBMaZIeHUs] YKa3aHHbIM BHUZOM MNpPO(deCCHOHANIbHOW AesSTeJbHOCTU U
COOTBETCTBYIOLUMHU MPOdeCcCUOHabHBIMU KOMIIeTeHLUsIMHA OO0yuaroluiicsi B Xoje
BBITIOJTHEHUS TTPaKTUUeCKUX paboT /J0/KeH UMeThb MPaKTUUeCKUM OTIbIT:

- mozbopa CTpouTeNbHBIX KOHCTPYKI[MM M Pa3pabOTKU HEC/IOKHBIX Y3/I0B U
JleTajiell KOHCTPYKTHUBHBIX 3/7IEMEHTOB 3/1aHUU;

-pa3paboTKy apXUTEKTYPHO-CTPOUTETbHBIX UepTeKel;

- BBIMIOJIHEHUSI PaCyeTOB W TMPOEKTUPOBAHUSI CTPOUTENBHBIX KOHCTPYKLIWMU,
OCHOBAaHUI;

- pa3paboTky U oopMIIeHUs OTAeMbHBIX YacTell MpoeKTa MPOU3BO/CTBa paboT;

3HATh:

- OCHOBHbIe CBOMCTBA U 00/1aCTh IPUMEHEeHHUsI CTPOUTE/IbHBIX MaTepHaJioB
Y U3/1e/nl;

- OCHOBHbIE KOHCTPYKTHBHbIE CUCTEMBI M PeLleHUsI YacTel 3[,aHuid;

- OCHOBHbIE CTPOUTE/IbHbIE KOHCTPYKLMU 3/JaHUM;

- COBpeMeHHble KOHCTPYKTHUBHBIE pelLleHUs] TMOJA3eMHOW W HaJ3eMHOM 4acCTH
3MaHUM;

- TIPUHLIUIT Ha3HaueHUs1 TTyOMHBI 3a/10)KeHus hyH/IaMeHTa;

- KOHCTPYKTHBHBbIE pellleHUs: (PyH/IaMeHTOB;

-  KOHCTDYKTHBHbIe  peIllleHUs  JSHeprocOeperaroiux  OrpakJaroIinx
KOHCTPYKLMH;

- OCHOBHBIE Y3JIbl COTPSDKEHUM KOHCTPYKLUM 3[1aHUM;

- OCHOBHBIE MeTO/ibl YCUIeHUS] KOHCTPYKLUM;

- HOPMATUBHO-TEXHUYECKYI0  [JOKYMEHTalMl0  Ha  [POeKTUPOBaHUe,
CTPOUTENBCTBO U PEKOHCTPYKLMIO 3JaHUU KOHCTPYKLIWW;

- 0C0OEHHOCTH BBITOTHEHUsI CTPOUTEIbHBIX UepTexXeil;

- rpapuueckre 00603HaUeHUsI MaTepPUaOB U 37IeMEHTOB KOHCTPYKI[UH;

- TpeboOBaHUSI HOPMATUBHO — TeXHWUYECKOW [JOKYMeHTaluu Ha odopmiieHue
CTPOMUTE/IbHBIX UePTEXew;

- OHSITUSI O MPOEKTUPOBAHWM 3/JaHUM U COOPY>KEeHUM;

- TpaBWIa TIPUBSI3KM OCHOBHBIX KOHCTPYKTUBHBIX 3/IEMEHTOB 3JaHUM K
KOODAWHALMOHHBIM OCSIM;
- IOPSAJIOK BBITTOJIHEHHUSI YepTeXKell M/1aHOB, (hacaZioB, pa3pe3oB, CXeM;



- TipodeccrOHa/IbHBIE CUCTEMBI aBTOMATU3UPOBAHHOTO TTPOEKTUPOBAHUS pabOT
J71S1 BBITIOJTHEHUSI aDXUTEKTYPHO-CTPOUTE/IbHBIX UePTeXKel;
-3a7laud = W CTaQUMHOCTh  WH)KEHEPHO-Te0JIOTUUeCKMX  W3bICKAaHWM IS
000CHOBaHUs IPOEKTHPOBAHMS I'PaZilOCTPOUTEbCTBA;
- crnocobbl BbIHOCA OCell 37aHWM B HATypy OT CYIIECTBYIOIIUX 3[aHUN U
OTOPHBIX Te0/|e3UUeCKUX MyHKTOB;
- OpUeHTAaLUI0 3/laHui Ha MeCTHOCTY;
- yCJIOBHBIe 0603HaueHHs Ha TeHepasbHbIX I/IaHax;
- TPa/IOCTPOUTE/TbHBIN perjiaMeHT;
- TEXHUKO-9KOHOMHUYEeCKUe TTI0Ka3aTe/ I TeHepa/IbHbIX IJIaHOB;
-  HODMAaTHMBHO-TEXHUUECKYH)  JOKyYMEHTAal[ul0 Ha  IPOeKTUpOBaHue
CTPOUTENbHBIX KOHCTPYKLUM U3 Pa3/TMUHbIX MaTepyuaioB U OCHOBaHUI;
- METO/IUKY T0/ICUueTa Harpy3okK;
- IpaBWJ/ia TOCTPOEHUS PACUETHBIX CXeM;
- METO/IUKY OTipe/ie/ieHUs] BHYyTPeHHUX YCUINM OT paCueTHBIX Harpy30K;
- paboTy KOHCTPYKIJHi T10/] Harpy3KOW;
- TIDOYHOCTHble U JedOopMalMOHHble XapaKTePUCTUKU CTPOUTEeTbHBIX
MaTepuasoB;
- OCHOBBI pacyeTa CTPOUTE/IbHbIX KOHCTPYKLIUM;
- BU/Ibl COeJIMHEHUM [I71s1 KOHCTPYKLIMM U3 pa3/IMUHbIX MaTeprasoB;
- CTPOUTEJIbHYIO K/1aCCU(PUKALIUIO TPYHTOB;
- (pusrueckre U MexaHUUYeCKre CBOMCTBA IPYHTOB;
- KJlaccu(UKaLyio cBai, paboTy cBaii B TPYHTE;
- TpaBUJla KOHCTPYHUPOBAHUSI CTPOUTETbHBIX KOHCTPYKI[UH;
- OCHOBHble  MeETO/lbl  OpraHu3al[id  CTPOUTEeJBHOTO  TPOU3BO/ICTBA
(mocsiefoBaTe/IbHbBIN, MapasiebHbIM, MOTOYHBIN);
-OCHOBHbIE TEXHUKO-9KOHOMHYECKHEe XapaKTepUCTHUKU CTPOUTE/TbHBIX MaIlluH U
MeXaHU3MOB;
- METOAUKY BapPUAHTHOT'O MPOEKTUPOBaHUS;
- CeTeBOe U KaJileHJapHoe TIJITaHUPOBaHuUE;
- OCHOBHbIe MOHSATHS MPOEKTa OpraHu3aliui CTPOUTEIbCTBA;
- TIPUHLIUITHI ¥ METOIUKY Pa3pabOTKK MpoeKTa MpOou3BOCTBa paboT;
- npodeccroHanbHble UH(POPMALMOHHbIE CUCTEMbI [jisi BBIMIOJTHEHUS] TIPOeKTa
IIPOM3BO/ICTBA padoT;
YMETh:
- ompejensTh 0 BHEIIHUM TIPU3HAKaM W MapKUPOBKe BUJ U KaueCTBO
CTPOUTEJIbHBIX MaTeprasioB U U3/ NUl;
- TIPOU3BOJUTH BBIOOD CTPOUTE/NbHBIX MaTepyuaioB W KOHCTPYKTUBHBIX
3/1EMEHTOB;
- oTipeJiesiATh TVIyOUHY 3a70KeHUs] PyHJaMeHTa;
- BBITIO/THATh TEMVIOTEXHUUECKUM pacueT OrpaKJarollX KOHCTPYKLWM;
- TIo0MpaTh CTPOUTe/bHbIe KOHCTPYKLUU [/1s1 pa3paboTKy apXUTEKTYpPHO -
CTPOMUTE/IbHBIX UepPTeXXel;
- YUTaTh CTPOMTE/IbHBIE U paboure uepTexu;
- YUTaTh U TIPUMEHSITb THUTIOBBIE y3/1bI IIPX Pa3paboTKe pabounX yepTeXKeit;
- BBITIOJIHATH YepTeXXd IIaHOB, (acajjoB, pa3pe3oB, CXeM C TIOMOII[bIO
VH(OPMAaLIMOHHBIX TeXHOJIOTHH;
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- yuTaTh TeHepa/ibHble TIIaHbl YYacCTKOB, OTBOAMMBIX /i1 CTPOMTENIbHBIX
00BEKTOB;
- BBITIOJTHSITh TOPU30HTA/IbHYIO TIPUBSI3KY OT CYIL[eCTBYIOIIUX 00HEKTOB;
- BBLIMOJHATH ~ TPAHCIOPTHYXO  WHGPACTpyKTypy U 6aroycTpoicTBO
TIpyJierarouierd TeppuToOpury;
- BBITIOJTHSITh TI0 TeHepalbHOMY TJIaHy Pa30MBOYHBIN UepTex [/1s1 BBIHOCA 3[aHUS
B HaTypy;
- TIPUMEHSITb UH(POpPMALIMOHHbIE CHUCTeMBbI [Jisi TIPOEKTUPOBAHUS T'eHepasbHbIX
TJIaHOB;
- BBITIO/THSTh PacueThl HAarpy3o0K, JelCTBYIOIIUX Ha KOHCTPYKLIUY;
- 110 KOHCTPYKTUBHOMW CXeMe MOCTPOUTh PAaCUeTHYI0 CXeMy KOHCTPYKLIUU;
- BBITIO/THATh CTaTUUeCKUI pacuerT;
- TIPOBEPSATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHM;
- Io/10MpaTh ceyeHUe 37ieMeHTa OT TIPU/I0’KeHHBIX Harpy3o0kK;
- OTpeiesiIsiTh pa3Mephl MOJOLLIBHI (DyHAAMEHTA;
- BBITIO/THSTh PaCueThbl COeJUHEHUM 3/IeMEHTOB KOHCTPYKLUK;
- pacCUMThIBATh HECYII[yI0 CIIOCOOHOCTH CBail B POCTBEPKE;
- WCMO/Jb30BaTh HH(OpPMALMOHHbIE TEXHOJIOTUM TpPUA TPOEKTUPOBAHUU
CTPOUTEIbHBIX KOHCTPYKLIUM;
- YUTAThb CTPOUTE/IbHbIE UePTEKU U CXeMbl MHKeHepHBIX ceTell 1 000pyI0BaHus;
- I0J0MpaTh KOMITJIEKThI CTPOUTE/TbHBIX MAIIMH U CPEe/ICTB Masiol MeXaHU3aluu
TSI BBITIOJTHEHUS padoT;
- pa3pabatkIBaTh JOKYMEHTHI, BXOJSILKE B POEKT TIPOU3BO/CTBA paboT;
- 0OpMJIATh YepTeXXu TEeXHOJIOIMYeCKOro IMPOEKTHPOBAHUSI C NPUMeHeHueM
VH(OPMAaLIMOHHBIX TeXHOJIOTHH;
-  WCTMONb30BaTb B  OpraHM3alldd  TIPOM3BOJCTBA paboOT  TepeioBOM
OTeuyeCTBeHHbIN U 3apy0eKHBIN OTbIT.



ITpakTHuyeckoe 3anaTue Ne 1

OT00p, ynmakoBKa, TPAHCIIOPTHPOBAHNE U XpaHeHHe 00pa31oB
cnerppuueckux rpyHToB (mo 'OCT 12071-2014)
Ienb padoThI

Llenpto paboTel siBAsieTcs: oOydeHHWe CTyZileHTa METO/[MKe O0TOOpa, YITaKOBKE,
TPaHCIIOPTHUPOBAHHMIO U XPaHEeHUI0 00pa3iioB crieliuuuecKux TPyHTOB B COOTBETCTBUU
c TpeboBanusiMu AerictByromjero 'OCTa.

Teopernueckas 4yacTb

Otbop mpo0O rpyHTa [ 1ab0paTOPHBIX HCCIeIOBAHUN SIB/ISIeTCS Hanboree
Ba)KHBIM 3TarioM OINPOOOBaHUS BbIJeIEHHBIX WH)XeHEPHO-Te0/I0rMUeCKUX 3/IeMeHTOB.
OT KauecTBeHHOTO oTOOpa mTpoO 3aBUCUT TIOJiydeHHe pPACUeTHBIX 3HAaUeHUM
MIPOYHOCTHBIX, AehOPMAallMOHHbIX W (QUWIbTPALMOHHBIX XapaKTePUCTUK TPYHTOB.
HekonTpompyembie ommbKu Tipu  0TOOpe TIpOO HEHApYIIIeHHOTO  CJIOXKEeHUS
(MOHOJIUTOB T'PYHTA) YaCTO SIB/SIFOTCSI MPUYMHOU aBapUMHBIX JedopMaliuii 34aHuN U
COODPY’KeHHM, MOCTPOEHHBIX Ha crielrduueckux rpyHTax CTaBpOIoyibckoro kpas. Ilpu
BBLITIOJIHEHUU PabOThI TIpero/iaBaTesib JO/DKeH YKa3aTh CTY/eHTy Ha BO3MOJKHBIE
OILIMOKH, CBSI3aHHbIE C 0TOOPOM, YIIaKOBKOM, TPAaHCIIOPTUPOBAHUEM M XpaHeHWeM Mpo0
TpYyHTa.

Anmaparypa ¥ MaTepuaJ/bl
MOHOJ/UT J1IeCCOBOT0 TPyHTa WM TPYHTOBas MacTa.
Pexxy11iee KO/bLIO C 3aTOYEHHOM KPOMKOM M KPBIIIIKaMU.
Hox ¢ nipsiMbIM Jie3BHeM [IJTUHOM Oojiee JuaMeTpa KoJiblia.
['pyHTOHOC.
Becsl pasHoBecamu.
[IITaHreHLUPKY /b, JIMHEMKA.
TexHUUYeCKUM Ba3esuH.
[Mapadun ¢ gobaBkoii 35 - 50% rygpoHa.
Mapiis.
Kactprosis.
[TecuaHasi 6aHsi C 37IeKTPOTUIUTKOM.

LCoONURAWLNE

_ =
—_ O

MeTo/UKa U IOPA/I0K BHINO/THEHHs PaboThI
Meto/uKa 0TOOpa /1eCCOBOr0 IPYHTA HEHAPYIIEHHOTO C/I0)KeHHS
OT00p rpyHTa C MOMOIIHI0 TPYHTOHOCA

C TtexHosorvedi orbopa mMpoO TpyHTa C TIOMOIIbI) T'PYHTOHOCOB pa3HBIX
KOHCTPYKLIMM CTYJ€HTbl 3HAaKOMSTCS BO BpeMsl JIeTHEW WH)KeHEPHO-Te0JIOTMUeCcKOn
NpakTUKHU. [103TOMY A/1s1 HaryIsggHOCTA B abopaTopyuy 1eMOHCTPUPYETCS TPYHTOHOC,
3aMoJIHEHHBIM TPYHTOM HEHApyIIeHHOTO CJIOKeHUs, W  3arnapaMHApPOBaHHbIE
MOHOJIUTHI JIECCOBOT'O T'PyHTa, OTOOpaHHble OypOBHKAMM- H3bICKaTelIssMH. BbIicoTa
MOHOJIMTA /I0J/DKHA OBITH He MeHee ero AuamMeTpa. MOHOMMUTHI TTPOCaZIOUHBIX JIECCOBBIX
ITPYHTOB OTOMpAlOT C TIOMOIIbIO B/AaBIMBAeMbIX TOHKOCTEHHBIX IUIMHIPHUUYECKUX
I'PYHTOHOCOB C TOJILMHOW CTeHKH He Oosiee 3 MM, TIOrpy»KaeMbiX CO CKOPOCTbIO He
6o7ee 2 M/MUH TPYHTOHOCOB. IToc/ie u3B/eueHUsT HeHAPYIIIEHHOTO JIeCCOBOTO 0bpas3iia
(MoHO/IMTA) W3 TPYHTOHOCA, ero oOOpauMBarOT B [Ba CJIOS MapJieid, OMyCKalT B
pacriiaBjaeHHbIi napaduH ¢ Temneparypoil 55 — 60°C, pasryaKUBarOT MOBEPXHOCTh U
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napayHOM TIPUK/JIEMBAIOT ITHUKETKY C YyKa3aHHeM OO0beKTa, HOMED CKBa)KUHBI U
r/TyOMHBI 0TOOPAa MOHOJIUTA.

OT00p rpyHTa C NOMOILGI0 PEXYILIero Koibla

1.  V3MepsitOT BBICOTY U BHYTPEHHUM UaMeTp pexxyllero Kosbla. CMa3biBatoT
KOJIbLIO C BHYTPEHHEW CTOPOHbI TEXHUUECKMM Ba3e/IMHOM W B3BEIIMBAKOT C TOUHOCTHIO
o 1,01 r.

2.  Pexyijee KO/JbL0O YCTaHAB/JUBAIOT Ha TPyHT. KoJ/bLO BepTUKaJIbHO
BJ@B/IMBAlOT B TPYHT 0Oe3 mepekocoB. OHOBpeMEeHHO MOJpe3al0T IPYHT C Hapy’KHOMU
CTOPOHBI.

3. IloBepxHOCTb I'pyHTa 3aUMILalOT HOXKOM OT LieHTpa K repumMeTpy. Meskue
PaKOBUHBI IIMAK/IIOT HOXOM. HapyXHYH T[OBEpXHOCTb KOJ/bLla TILATEJbHO
TIPOTUPAIOT.

KoJsbL10 € TpyHTOM 3aKpBIBAalOT KPBIIIKAMH U B3BELIMBAOT.

5.  [lnA coxpaHeHWs BJIa)KHOCTU IPYHTA KOJIbL[O TTIOMELIA0T B [TOIM3TUIEHOBBIN

NakeT WM napadyuHUPYIOT.

TpaHcnopTUpOBaHue ¥ XpaHeHHe 00pa3Li0B
2. MoHonutel 51 oOpasibl HEeHapyILIeHHOI0 C/I0XKeHUs 1pA
TPAHCIIOPTUPOBAHUY He  [IO/DKHBI  IIOJBepraTbCs pe3KuM JUHaMUYeCKUM U
TeMIlepaTypPHbIM BO3/€NCTBUSM.
3.  YmakoBaHHble 00pas3ibl CjefAyeT XpaHUTb TPU  TI0JIOKUTEbHOU
TeMIlepaType B [IOMeLL[eHUsAX WM KaMepax C OTHOCUTE/IbHOM BJI&XKHOCTBHIO Bo3gyxa 80
—90%.

CopeprxaHue oTuyeTa M ero gopma
Otuer mO MpakTUuecko pabore odopmssiercs Ha yvcTax (opmata A4 u
JIOJDKeH cojiepKaTh: 1ieJib paboThbl, omucaHWe TIOC/Ie0BaTe/IbHOCTU JeNCTBUM TIO
0oTOOpY, YIakOBKe, TPaHCIOPTUPOBAHMIO M XpaHeHUIO0 00pa3lioB MpOCaZ0uYHOro
rpyHTa. [{omosHuTe/bHbIe CBeeHHSI TI0 MEeTO/MKEe BBIMOJIHSeMOW pabOoThl CTy/IEeHT
MoyKeT moyuuts npu usydyeHuu I'OCT 12071-2000, koMMeHTHUPYSl OTZe/IbHbIe ero
TIOJIOJKEeHMUS.

Bomnpockl J/isi 3aIUThI Pad0ThI

1.  [laTh onpe/iesieHWe MOHITHUS «CIIeLU(UUECKUM TPYHT».

2. Kakumu XapakTepuCTHKaMU OT/IMYAIOTCS CcrieliiduuecKrie TPYHTHI?

3. Tlouemy oueHb BaXHO /i JabOpPaTOPHBIX WCCAe0BaHUM 0TOOpaTh
NpoObI HeHAPYIIIEHHOTO CJIOXKEeHHs?

4. Kakuve ommbku mpu oTbope mpob6 (MOHOMMTOB) MOTYT TIOBJUSITH Ha
HaZle’)KHOCTD 3/IaHHI ¥ COOPY>KEeHHUM, TIOCTPOEHHBIX Ha CITel(UUecKUX rPyHTaxX?

5. TlpuBectu TmipuMepbl U TIPOKOMMEHTHPOBAaTh aBapUiiHbIe CHUTYyal[UH
3/laHUM W COOPY’KEeHHUH 110 MeCTY CBOEro MPO>KUBaHUSI.

3aruTa rpoBoAuTCs B popme cobecejoBaHMSI.

IIpakTHueckoe 3ansTue Ne 2

OHPEI[EI[EHI/IE BPEMEHHOI'0 COIIPOTHUBJ/IEHUA ITPH OJHOOCHOM CKATHUH
10



Ilesib paGoThI
Llenbio paboThI sIB/IsIeTCS W3ydeHWe METOAWKU OTpeJe/ieHrsT BpPeMeHHOT0
COTIPOTHB/IEHUS TIPY OJIHOOCHOM C>KaTHH 00pa3I[oB rPyHTa MIPOYHOCTHIO MeHee 5 MI1a,
TIPUMEHSIEMOM TIPU UCC/Ie[JOBaHUY FPYHTOB [IJ11 CTPOMTE/TbCTBA.

TeopeTnueckoe 000CHOBaHHE

BpeMeHHOe COMpPOTHB/IEHWE TPYHTa OAHOOCHOMY CKATUIO OMpefessieTcsl Kak
OTHOILIeEHVe Harpy3Kd, TpU KOTOPOM MPOUCXOAWUT pa3pyllieHre obpasija, K TIOIIau
ero NepBOHAYaTbHOTO CeYeHMUs.

BpeMeHHOe COMNpPOTUB/EHME TPyHTa OJHOOCHOMY CXKaTHIO SIB/ISIETCSI €ro
TIPOYHOCTHOW XapaKTePUCTUKOM Y MUCIIO/b3yeTCs KaK A1l KaacCU(UKalMOHHbIX Liesiel,
Tak U /ISl pacyueTa Hecylijell criocOOHOCTY OCHOBAaHUM.

i yTmpoITieHust TpaKTA4YeCcKoW paboThl BpPeMEHHOe COTIPOTHBJIEHWE TIpU
0JJHOOCHOM C>kaTtuu B MIla orpepensitoT f7isi 00pa3L0B B BO3/AYIIHO-CYXOM COCTOSIHUU

R..

Anmnaparypa 1 MmarepuaJsbl
1. OO6pas3el] BO3/IyIIIHO-CYXOr'0 IPYHTa LIWJIMHAPUUECKON (GopMbI BBICOTOMN 4 CM
Y 1060 12,5 CM?, M3rOTOBJIEHHBIH 110 pa3Mepy KoJbLe-Mpo600TOOPHKKA [10/IEBOM
nabopatopuu . M. JIuTBUHOBA.
2. Tlone3nas naboparopus U. M. JIuTBUHOBA.
3.  IITaHreHLVpKY/b.
4.  TexHuueckue BecChbl.

MeTo/UKa U IOPA/I0K BHINO/THEHHs PaboThI

1.  OGpa3zer] cyxoro JiecCOBOro TpyHTa MOATOTaBIUBAalOT B (hopMe KPYI/IOro
I[UTMH/PA C TIOMOIIBIO0 PEXKYIIETO KOJblja MoJieBoi aboparopuu M. M. JINTBHUHOBA B
COOTBETCTBUM C yKa3aHHUsIMH, JaHHBIMU B TIpakTUUecKoi pabote 1. TopijoBbie rpaHu
oOpa3ija TpyHTa, K KOTOPBHIM TPHK/IAABIBAIOT C)KAMAIOljee yCHUIne, AO/DKHBI OBITh
TiepIieHUKY/ISIPHBIMUA BepTHKaIbHON ocu obpasija.

2. Pa3mepbl 00pa3iioB rpyHTa U3MEpSIIOT C TOUHOCTBIO /10 1 MM.

3.  Tliowmjaab MOMepeyHoro ceyeHus: 00pasija BBIYUC/ISAIOT B CM° C TOUHOCTBIO
[0 Lje/IbIX eJUHHULI.

4.  OOpaser] TpyHTa IIOMENIAlOT HAa HIKHIOI YacThb IIpecca TakK, UTOOBI
00ecrieunTh 1[eHTPUPOBAHHOE MPUJI0’KEeHHe CKUMAFOLIe Harpy3Ku.

5. Ha obpa3sel| rpyHTa MNpUK/IaJbIBalOT Harpy3ky ctymneHsmu no 0,05 Mlla
[10 ero paspylieHusl.

6. BpemeHHoe coOmpoTHB/IeHWe TIPU OJHOOCHOM CXaTHH  oOpasija
onpeesisaOT ¢ TouHocTbio 0,1 MIla o dopmyie:
R= F/S
rae F — Harpy3ka B MomeHT pa3pyuienust obpasiia B MITa;
S - rIoIIa/ib IOMEePeyHoro ceyeHus: oopasija B CM”.

Cojep)xaHue oTuera 4 ero ¢popma
Otuer mO mpakTUuecko pabore odopmssiercs Ha yvcTax (opmata A4 u
JO/DKeH cojJep)aTb: Liefb paboThl, OMMCaHWe I0C/Ief0BaTe/IbHOCTH AeUCTBUM TI0
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IoAroToBke MW MCIIbITAHUIO o6pa3ua, pacyeT BpPEMEHHOI'0O COIIpOTUBJIEHHA TIpU
OAHOOCHOM C)KdTHH.

BomnpochI J/is1 3a1UThI PaboThI

1.  C kako# 11e/ibl0 POBOAUTCS UCTIbITaHHe 0Opa3iia Ha OZJHOOCHOe CyKaTue?

2.  Ilouemy Harpysky cjenyet yBesuuuBath cTyreHsmu no 0,05 MIla?

3. Kakue ommbOKM BO3MOXXHBI TIPDU BBITIOJIHEHWM JIAHHOM TPAaKTUYeCKOU
OIITMOKY, U KaK UX UCKTFOUUTD?

4. CpaBHUTH COIPOTHBJIEHWE W3yUeHHBIX 00paslloB C COMPOTUB/IEHHEM
CKalbHBIX U TIO/TyCKaNMbHBIX MOPOJ, MpuBeZieHHbIX B Tabmumile b.1 TOCT 25100- 2011
«['pynThI. Knaccudukanys».

ITpakTHueckoe 3ausaTve Ne3

H3roroB/ienre 00pa3iioB C 3aJaHHLIMH 3HAUEHUAMH BJIQKHOCTH M IVIOTHOCTH (110
I'OCT 30416-2012)
Iennb padoThl

Ilesibto0 paboThI SIB/ISIETCS W3yUYeHHEe METOUKU M3rOTOB/IEHHSI 00pasi[oB I'PyHTa
C 3a/JaHHBIMH 3HAUEHUSIMM BJIQ)KHOCTH W TJIOTHOCTH, KOTOPbIE 3aT€M HCIO/b3YIOTCS
JJi1  OIpeje/eHds  MPOCAZI0UHbIX,  TMPOYHOCTHBIX,  Ze(OpPMAalOHHBIX U
(UIBTPALIMOHHBIX CBOMCTB /1abOpaTOPHLIMU METO/JAMHU.

Teopernueckoe 000CHOBaHHE

HeobOX0AMMOCTh HWCMBITAHHS 00pa3lioB TPyHTa C 3a[aHHBIMH CBOMCTBAMMU
BO3HMKAeT TIPU TPOEKTUPOBAHUMU YIUIOTHEHHWsI TIPYHTOB B HACBIAX, TIPYHTOBBIX
MOYIIKaX U MPOTUBO(U/ILTPAL[MOHHBIX KpaHaXx.

Anmnaparypa 1 maTrepua/bl
Cyxou neccoBbld rpyHT B Koamdectse 100 r.
CHTO C OTBEPCTUSIMU 2 MM.
TexHuueckue BecChl.
CymmibHbIM IKag.
OKCHUKATOP.
CranbHble Kokl 06beMoM 50cm’ u3 naboparopuu M.M. JIUTBUHOBA.
Mensypka oobemom 100 cm®.

NoUhkWwWh e

MeToANKa U MOPAAOK BHINO/THEHUA PadOThI

1. [Ins moAroTOBKY oOpasija IpyHTa HapYIIIEHHOTO CJIOXKEHHS C 3a/JaHHbIMU
3HaUeHUSIMUA B/IQ)KHOCTH W TIJIOTHOCTH HEOOXOJWMO TPYHT B KOJMYECTBE OKOJIO
100 r moACYLIUTH [0 BO3AYLUHO-CYXOrO COCTOSIHUSL, pacTepeTb IIeCTUKOM C
PEe3VHOBbIM HAKOHEYHUKOM B (apdopoBoii CTymKe, MpOCESTb 4Yepe3 CUTO C
OTBEPCTUSIMU 2 MM, OMPeJe/IUTh ero BjAaXKHOCTb B COOTBETCTBUU C MPAaKTUYECKOU
paborToii 4.

2. [lns monmyueHUWs 3aZlaHHOTO 3HaUeHUs BJIAXKHOCTH B TPYHT HeOOXOAMMO

[00aBUThL pacueTHOe KOIM4ecTBo Bogel Q, cM°, orpezesnsemoe 1o popmyiie:
Qp-m, (Wz— W)/py (1+ W) (3.1)

rge m, - Macca UCC/IeZlyeMOro rpyHTa Ipu BjaaxxHocTH W, T;
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W, 4 W- COOTBETCTBEHHO 3a/JaHHasi U UCXO/Has B/IaXKHOCTb TPYHTa , J1.e.;

pw — IUVIOTHOCTh BO/BI, paBHas 1 r/cm’.

3. Tlocne yBna)KHeHUs TPYHT C/e/lyeT TIIATe/bHO NepeMellaTb U MOMeCTUTh
B 9KCHKATOp (Z/11 paBHOMEPHOI'O pacripe/ie/ieHus Bjiary) He MeHee yeM Ha 2 yaca C
NI0C/Ie[yFOLMM KOHTPOJIBHBIM Ollpe/ie/IeHreM BJIayKHOCTH.

4. YnjioTHeHWe TIOJTOTOBJEHHOTO [0 3a/laHHOM TUIOTHOCTA —oOpa3ia
cjlefiyeT TIPOM3BOAUTH B pabouMx KO/bllaX KOMIIPECCHOHHOTO  rpubopa
MOC/IOMHBIM TpaMbOBaHWEM IPyHTa.

5. 3ajaHHyX TIUIOTHOCTb YIUIOTHEHHOTO TpYHTa (CKeleT TPYHTA) Pas

PacCUMTHLIBAIOT 10 W3BECTHOU (pOpMyJie MeXaHHUKU TPYHTOB:

Paz =p/[1+ W] (3.2)
rJe p— IJIOTHOCTh BJI&KHOIO FPYHTa B KOJbLe Ipubopa, r/cm;
W — B1a)XHOCTB TPYyHTa, J.€.

Cojiep>xaHue oTyeTa u ero popma
OTueT TI0 TIpaKTUUeCKOW paboTe odopmisgercs Ha yucrtax (opmata A4 u
JO/DKeH cojiepkaTh: 1ieflb paboThbl, OIMMcaHue TI0C/ie[l0BaTeTbHOCTH [IeHCTBHUM TI0
TIO/ITOTOBKE W HCIIBITaHHIO oOpasija, pacueT 3a/laHHOM TIJIOTHOCTU TPYHTAa B CYXOM
COCTOSIHUU (CKeJieTa FPyHTa).

BomnpochI J/1s1 3a1MThI PaboThI
1. [nag pemieHMs KakKWX NPOEKTHO-NIPAKTAUECKUX 3a7a4  IPOBOASTCSA
VICTIBITaHWS TPYHTOB C 3aJaHHOU BJIaYKHOCTBIO U TVIOTHOCTBIO? [IpyBecTy npumepsl.
2. Kak Ha mpakTuKe BBITIOJHSIOTCS PabOTHI 10 YIIJIOTHEHUIO TPaMOOBaHHBIX U
I'PYHTOBBIX TOAYIIEK, YCTPOMCTBY MPOTUBOMUILTPALIMOHHBIX SKPAaHOB?
3. Kakue rpyHTHI Jiyullle UCM0JIb30BaTh /151 YKa3aHHBIX Leen?

IIpakTnueckoe 3ansaTue Ned

OnpejeneHne MaKCUMa/IbHOH IJIOTHOCTH FPYHTOB
(mo I'OCT 22733-2016)
Ienb padoThI

Llens paboTbl — HAyuuThb CTy/leHTa MeETOAMKe TIOJyueHUs MaKCUMabHOMN

TUVIOTHOCTHU M06oro crieruduueckoro rpyHta CTaBpOMOILCKOTO Kpasi.
TeopeTuueckoe 000CHOBaHUe

MakcrManbHyl0 TUIOTHOCTh TPyHTa MOXKHO TIOJIyYUTh TOJIBKO TIPU  €ro
ONTHMMa/bHOM BJAAXHOCTH. OTK/IIOHEHHe OT OINTHMMAasbHOM B&XHOCTU He I103BOJIseT
MOJIyUNTh MAaKCUMaJbHYK IUIOTHOCTb. CyxOM MaJOBNaKHbIM CYIVIMHOK IIpU
TpaMOOBaHMM WM yKaTKe TIpeBpalllaeTcsi B PbIXJIyH Tblab. [lepeyBna)KHeHHBIN
CYIVIMHOK B MSTKOIUIACTUUHOM W/IW TeKyueM COCTOSHUM TakKXe He TOoJJaeTcs
YIJIOTHEHUIO.

MakcuManbHO TIUJIOTHBIA TPYHT HEOOXOAWMO TIO/NyUUTh [Jii TIOBBILLIEHUS
HecylIel criocoOOHOCTH UCKYCCTBEHHBIX OCHOBAHUM B TeJie TPYHTOBBIX (aBTOZOPOXHBIX
Y JK/[1) HachIer pyu yCTPOKCTBe TMPOTUBO(UIBTPALIMOHHBIX 3aBeC U S5KPaHOB.
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Annaparypa 1 MmaTepua/bl
ITpubop Coro310pHMH [JIs CTaHAAPTHOTO YTUIOTHEHUSI TPYHTOB.
TexHUueckue Bechl.
Crynka Ne 7 ¢ pe3svHOBBIM ITIeCTUKOM.
[Ikad CyIuIbHBIN.
Cwuro c otBepcTusmMHU 10 MM.
LHunuHapbl MepHble eMKOCTbI0 100 mut.
[IITaHreHLUPKYIb.
brokcel.
. Hox nabopaTopHBIi.
10 Yamku meTtayiueckie eMKOCTBIO S JI.

LCONI AW

MeToaNKa ¥ MOPAJAOK BbINIO/THEHUSI Pa00ThI
1. OTbupaetcs ipoba 0AHOPOIHOTO TPyHTa Macco 0 10 Kr.

2. VI3 3TOl poOkI BBIZEISIOTCS OTAe/IbHBIE TTPOOBI MacCcoi M3 = 2,5 KT.

3. [Ipo6bl rpyHTa BBICYIIIMBAIOT Ha BO3/lyXe B 1a00OpaTOpUM.

4. TIpoObI pacTUpaIOT B CTYIIKE W MPOCEUBAIOT uepe3 cuTo 10 mm.

5. ITIpo0Obl TIepeHOCST B Yalllk¥ W IOYBJIKHSIOT A0 3a/[aHHOW BIa)KHOCTU
IpyHTa (Wa2). HeobGxogumoe a1 AOyBlakKHeHUs KoamuecTBo Bogael (Q)
onpeenstoT 1o popMmyiie:

Q=m;W-.. 4.1)

6. BBogAT B TpPYHT pacCuMTaHHOe KOJIAUeCTBO BOAbl W OJHOBPEMEHHO
repeMeLlrBatoOT IPYHT JIONAaTOYKOM-MaCTePKOM.

7. IIpo0Obl rpyHTa TepeHOCST U3 YallleK B SKCHKATOPHI M BbIIEP)XKUBAIOT WX
He MeHee 2 U TP 3aKPbIThIX KPBIIIKAaX 3KCUKATopa.

8. Y1sioTHeHHe KaXk/Iok TTPo0bI TPyHTa MPOBOAAT B rprbope Cor0310PHUH.

9. VcribITaHre no omnpefiesieHU0 MaKCUMa/IbHOM TVIOTHOCTH CKeJleTa TpPyHTa
c/ielyeT CUMTaTh 3aKOHUEHHBIM TOTZA, KOTZia C TIOBBIIIIEHWEeM BJIaKHOCTU MPOOHI
MpyU  TIOC/IEAYIOIUX [BYX-TPeX HCMBITAHUSX HAa YIUVIOTHEHHWE TPOUCXOJUT
roc/iefioBaTeslbHOe yMeHbllleHHe 3HaueHWW TUIOTHOCTH YIJIOTHEHHBIX 00pas3iioB
WM KOrja TPYHT MepecTaeT YIUVIOTHATbCI W HauuMHaeT MOpU yzAapax Trpysa
BBDKMMATBCS 13 MpHUOopa.

10. Ilo mosyyeHHBIM B pe3y/bTaTe UCHBLITAHUMN 3HAYEHUSIM TJIOTHOCTU U
BJI&YKHOCTU TPYHTa OMpeJesisiioT MJIOTHOCTb CKeJjleTa TPyHTa (Pq) C MOrPELIHOCThIO
0,01 r/cm® o dopmye:

R= o/ (1+0,01 W). 4.1)

Cojep)xaHue oTuera 4 ero ¢popma
OtueT Mo TpakTHYecKoil pabore odopmisieTcs Ha jucTtax dopmara A4 u
JIOJDKEH COojiepsKaTh: 1eJib paboThl, CIMCAHKe T0C/Ie/I0BaTeTbHOCTH AeNCTBUM 110
MO/IrOTOBKE M WCIIbITAaHWIO 00pasiia, pacyeT MaKCUMMa/bHOW MJIOTHOCTH TPYHTa B
CYyXOM COCTOSIHWY (CKesieTa TPyHTa).

BomnpochkI Ji/isi 3aIMThI PadoThI
1. [Ons pelneHWss KakKuX TNPOEKTHO-TIPAKTUYECKHMX 3a/ady  [POBOJUTCS
orpejeseHle MaKCUMaJIbHOM MJIOTHOCTU rpyHTa? [IprBecTy npumepsi.
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2. Kak Ha TMpakKTUWKe BBIMOJHUTL paboThl [s1 TOJSyYeHUsT MaKCHMaabHOM
TIJIOTHOCTH TPYHTA?

3. Kakue TpyHTBI Jiydllle WMCI0J/Ib30BaTh B 3aBHCHMOCTH OT TIOCTaBJ/IeHHBIX
1esiei?

ITIpakTHuyeckoe 3aHaTHEe Neb

OnpepesieHre IJIOTHOCTH TPYHTOB METO/I0M 3aMelleHHs1 00beMa (1o
I'OCT 28514-90)

Iennb padoThI
Ilens pabOTBI — HAYUWTh CTy[€HTA OIpPeJe/ATh IJIOTHOCTh IIbLJIEBAThIX,
TJIMHKUCTBIX, ITeCYaHbIX U KPYITHOOO/JIOMOYHBIX TPYHTOB METO/IOM 3aMellieHust 00beMa.

Teopernueckoe 000CHOBaHHe

CyI[HOCTb MeTOZia 3aK/HuaeTCss B YCTAaHOBJIEHWH OTHOIIEHUS] MacChl TPOObI
TPyHTa K ero o0beMy IpH yC/IOBUH, UYTO W3 CJIOSI UCTIBITEIBAEMOTrO0 TPYHTa OTOMPAOT
nmpo0y HeobxoauMoro o0bemMa, KOTOPYIO 3aMeIlalT cpeaoi (MaTepuasiom) C
V3BECTHOM TIJIOTHOCTBIO.

Heo0X0AUMOCTb B TaKUX UCITBITAHUSX BO3HUKAET, KOTJja HEBO3MOXKHO WK HET
HeoOXOUMOCTH B OMpeZie/IeHHH TIJIOTHOCTA METOZIOM PEeXYII[ero KOojblla WU
napaduHUpoBaHWEM 00pa3iioB HEMPaBUILHOU (HOPMBI.

Anmnaparypa 1 MmarepuaJsbl

1. Tlecko3arpy3ouHbii amrapar C 3arpy30UHOM KaMepoW W 3aJBUW)KKOU [IJIs1
TepeKpPBITHSI.

2. JKecTKuM JUCT OCHOBaHMsI pasMepoM He MeHee 300x300 MM wm
IrnametpoM 300 MM C OTBepCTHEM TIOCpeJuHe, COOTBETCTBYIOLIMM BbIITYCKHOMY
OTBEPCTHIO MeCKO3arpy304yHOro arrapara.

3. KamubpoBaHHBINM COCY/] LUTUHIPUUECKOMN (POPMBI C U3BECTHBIM 00HEMOM,
BHYTPDEHHUM [MiaMeTP KOTOPOrO COOTBETCTBYET AWAMEeTPy OTBEpPCTHUSI B JIUCTE
OCHOBAaHHUSI.

4. (Cwura c pasMepaMy KBaJipaTHbIX siueek: 63; 40; 31,5; 20; 10; 2 u 0,2 mm.

5. TexHuueckue Bechl C rpefiesioM B3BellrBaHus 5 U 20 K.

6. WHCTpyMeHTbl [/l BbIpaBHHWBaHUSI T[IOBEPXHOCTM TPyHTa W [Jid
yriayOieHdst TyHKU (HarlpuMep, MeTa/lTnuecKast JIMHelKa, pe3erl, MOJIOTOK, JIOXKKa
1 KUCTh).

7.  Tlocypma asist orbopa mpoObI rpyHTa.

8. B KkauecTBe OJHOPOAHOM Cpefibl C W3BECTHOW IJIOTHOCTHIO
TIPUMEHSIIOT ChIITyYHMd CYXOM TIeCOK, 3epHOBOM COCTaB KOTOPOrO OTBeuaeT
dbopmynam:

Amax / dmin < 2, 14| 2vMm = d = 0.2 MM,
rage d- KPYIIHOCTB 3€peH HallOJ/IHAKLIero rnecka, Mm;
dmax ~ — KpPYIHOCTb 3€peH, BbIpaKeHHass MAKCHMa/JbHbLIM pPa3sMepoM
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KBa/IpaTHOM sTUeliKi BepXHero KOHTPOJILHOTO CUTa, He 6oJsiee 2 MM;
dmin — KPYITHOCTb 3€peH, BbIpa)KeHHasi MUHUMa/IbHbIM pa3MepoM KBaZpaTHOM
sTUEMKU HW)KHEr0 KOHTPOJIbHOTO CUTA, He MeHee 2 MM.

MeToanKa ¥ OPSIA0K BHINO/IHEeHUsI paboThI

1. JIicT ocHOBaHMSI MOMeELLa0T Ha TOPU30HTATbHOM MJIOCKOM TTOBEPXHOCTH.

2. Tleckobak ammapaTa C 3aKpbITOM 3a/BU)KKON TOJHOCTBIO HAIlO/IHSIOT
MeCKOM U OmpeJie/IsitoT ero Macayl,

3. 3arpy3ouHyr0 KaMepy YCTaHaB/IMBAlOT Ha OTBEPCTHE B META/NINYECKOM
mucte.  OTKpBIBAaKOT — 3a[IBWXKKY, I[I0C/€ 4Yero TMecOK BBbICHINAeTCd  Ha
rOPU30HTabHYI0 TTOBEPXHOCTh. 3aTeM 3a/IBU)KKY 3aKpbIBalOT, arrapaT CHUMAarT C
JINCTA OCHOBAHUA U CHOBA OIIpeJe/soT ero Maccy (m-ll

4. Maccy mecka, BBICBIIAaHHOTO M3 Teckobaka B 3arpy30uHyl0 Kamepy
KOHUYECKOM (popMbl (M) BBIUMC/ISIOT B rpaMMax C OKpyIr/ieHHWem [0 1 r 1o

dbopmyie:

m, =m, - M (5.1)

rje m,— Macca Iecko3arpy3ouHoro arrapaTa, HalloJIHEHHOTO MeCKOM, T;
m; - Macca MecK03arpy304HOro armapaTa Moc/e HaroJHEeHHs 3arpy304HOil
Kamephl, T.
5. OmnpegensitoT MacCy TeCK03arpy30uHOro arrapara, BHOBb ITOJIHOCTBIO
3aI0/THEHHOr0 MeckoM (Mi), ¥ Mpy 3aKpBITOM 3a/BIKKE TIOMEIAIOT arrapar
Ha JIMCT OCHOBAHUs, a IMCT OCHOBAHHUSI — HAa OTBEPCTUe KaJMOPOBOUHOIO
cocyja.
6. OTKpBIB 3a/IBUXKKY, JAlOT BBICHITIAThCS MECKY M, KaK TOJbKO MPeKpaTUTCs
JIBIDKeHHe TiecKa, BHOBb 3aKphIBAlOT 3aJBWKKY. ITocsie 3TOro, CHsB amrapar,
13MepsitoT ero Macay; ().

7. 3HaueHre MaccChl mecka (M), HAMOIHSIOEr0 KaaubPOBOUHBIA COCY,

oTipefiesisitoT B TpaMMax C OKpyrJieHueM fio 1 r o dopmyiie:
my = m,- (m,+ my), (5.2)
rJe m, —Macca I1ecko3arpy304Horo arrapara, HarloJTHEeHHOTO TIeCKOM, T
m, — Macca IecKa, BBICBIIIAHHOTO W3 Meckobaka B 3arpy30uHYyH) KaMepy
KOHUUeCKOM (hOpMBlI, T;
m, “Macca MecK03arpy304HOro amrapara roc/e Haro/IHeH sl
Ka7mbpOBOYHOTO COCY/a, T.

8. 3HayeHue MJIOTHOCTH HaIOJIHSIOIIEro MecKa p, B I/CM® OMpeeIsioT C
okpyrienueM 10 0,01 r/cm® o popmyie:
pp =my/ Vg, (5.3)

rge m, — Macca recka, HeobxoguMasi ZJisi HarloJIHeHUs1 KaJubpOBOUHOTO

cocyza, T;
V, — 00beM KamOpPOBOYHOIO COCY/a, CM”.

9.3a pe3ynbrar omnpezeseHUs IUIOTHOCTU  HAIOJIHAIOLEro  Ilecka
TIPUHUMAIOT  CpefiHee  apu(MeTHYeCcKOoe  3HaueHWe  pe3yJIbTaTOB  JIBYX
rapajyie/lbHbIX M3MepeHWH, eCId MX 3HaueHWsl OT/IMYarTCs APYr OT Jpyra He
bonee, uem Ha 0,01 r/cm’. Ecm orivuve Gosbille, TO C/IeAyeT MOBTOPUTH
VICTIbITaHue.
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10. IlpoBemeHwe  wucnbITaHuMs. Ha  MOBepXHOCTHU To/I1exkarero
VICTIBITAHUIO C/I0s1 Pa3paBHUBAKOT IUIOLIA/IKY, COOTBETCTBYIOLIYIO pa3mMepaMm JIMCTa
OCHOBAaHMS, Y Ha 3Ty MOBEPXHOCTh MOMELLAI0T JIMCT OCHOBAHUS U 3aKPEILISIIOT ero,
VICKJ/TFOYasi BO3SMOXKHOCTb CMeLLleHUS.

11. Tlop Kpyr/ibiM OTBEepCTHEM JIUCTa BBIKAIbIBAIOT JIYHKY C TIPUMEPHO
BEPTHUKA/JLHBIMHA CTEHKAMH TakKMM 00pa3oM, uToObl u30ekaTb HapyIIeHUs
eCTeCTBEHHOTO CJIo)KeHHUs1. ['mybuHa nyHKU [o/DKHa obecrieunBaTh MUHUMAITbHbIN
00BeM MpoOkI.

12. W3BneueHHBIV W3 JIyHKW TPYHT TIL]aTebHO COOMPAIOT Y B3BEIIMBAIOT
(m).

13. TlomHOCTBIO HaroOJHEHHBIM TIeCKOM [eCK03arpy304HbI —arrapar
Maccou m, ( TIpU 3aKpbITOU 3a/IBM)KKE) T[IOMeIJalT Ha JIMCT OCHOBaHUS,
pacrio/sio’KeHHbI HaJ, JIYHKOW, 3aTeM, OTKDBbIB 3a/IBUXKKY, BBICBHIIAKOT MECOK B
nyHKy. Kak TOMBKO [ABW)KeHHe TecKa MpeKpalaeTcsl, 3aKpbIBAKOT 3aJIBUXKKY W,
CHSIB arrapar, U3MepsItoT ero mMaccy (1ms).

14. 3HaueHve MacChl IleCKa, HAIIO/IHAIOLLEr0 JIYHKY mg OIpejesstoT I10
dbopmyie:
mg =m; — (m, +m,), (5.4)
rge m, —Macca [ecKo3arpy304yHoro arrapara, HalloJJHEHHOTO [TeCKOM, T;
m, — Macca TecKa, BbICHIIAHHOTO U3 TMeckobaka B 3arpy30UHYIO
Kamepy KOHUYEeCKON ()OpMBI, T;
m, — Macca IecK0o3arpy304HOro arnraparTa I0oc/ie HaroJHeHUs JyHKH,

15. OO6pabotka pe3y/ibTaTOB. 3HaueHHEe TUIOTHOCTU HCITLITHIBAEMOTO
IPyHTa OmpeesaioT B r/cMm® ¢ okpyrieduem o 0,01 r/cm® o ¢popmyiie:

P=n /MsPy (5.5)

r7e 1N — Macca UCIbITHIBaeMOro IPYHTA, y/Ia/IeHHOTO U3 JYHKH, T;
m; — Macca rnecka, HaroJIHSIOLLero JyHKY, T;
Po - CpeJHSIS TJIOTHOCTD HATIOJ/THSIIOIIEro Tecka.
Copep)xanue oTuera u ero ¢gopma
OTueT 10 TIpaKTUUeCKOW paboTe odopmisercas Ha ucrtax (opmata A4 u
JO/DKeH cojiepkaTh: 1ieflb paboThbl, OIMMCaHWe TI0C/ie[l0BaTeTbHOCTH [IeHCTBUM TI0
TIO/ITOTOBKE Y UCTIbITaHUIO 00pas3ija, pacyeT TJIOTHOCTH TPYHTA.

Bonpocel [1/is1 3aI{UTHI pad0ThI
1.B KakuMx c/ydassXx BO3HUKAeT HeOOXOAWMOCTH OIpPeAe/ATh IIJIOTHOCTh
TPyHTa MeTO/IOM 3aMellleHrst 0bbema?
2.Kak 1oroToBuTh IeCoK [1Jisi OTbITa?
3.B uem cocrout uges ormbita?
4.MO>XHO /T 3aMeHUTb MeCOK JIPYTMM aHa/JIOTUUYHbIM MaTepHaioM WJIv
BOJION?

IIpakTnueckoe 3ansaTre Neb

Onpepenenue Ha0yxaHus ITHHUCTBIX TPYHTOB (mo 'OCT 12248-2010)
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Ilesib paGoThI
Llenb paboTbl — Hay4YUTh CTyZileHTa METOJY OrpefiesieHUsi HaOyxaHHs TPyHTa.
Teoperuueckoe 000CHOBaHHE

HabOyxaHue TJIMHUCTBIX TPYHTOB UaCTO TPHBOJUT K aBapusM W pa3pyIIeHHIO
3[aHUM U Ccoopy)KeHUH. BemuunHa HaOyXaHHs 3aBUCHUT OT COJI€P’KAHUSI TTMHUCTBIX
YaCTHIL] U MUHEpaJIorvy TJIMHUCTOHN (pakiyyi. MakcrManbHBIM HaOyxaHueM 00/1ajaroT
MOHTMOPHW/UTOHUTOBBIe TuHBI (70 20% TmepBoHavya/ibHOrO 00beMa). MUHHUMaJILHOE
HaOyxaHue HaO/MOaeTCs B jiecax M CyIecsx.

3a moka3zarenb HaOyXaHWs TIPMHUMAIOT OOBIUHO OTHOCHUTETbHOE CBOOOHOE
HaOyxaHue, BeIpaykeHHOe B % WH [.e.

Anmaparypa ¥ MaTepHuaJibl
1. TIpubop gy onpesenenust cBobogHOro HabyxaHusi TpyHToB (ITHT).

2. WHpaukatop yacoBoro tumna c 1jeHou aenenus 0,01 mm.

METOAI/IKa H MMOPAAOK BbIIIO/ITHEHUA paGOTI)I

1. O6pa3sel] rpyHTa AJisi UCTIBITAHUSI Ha HabyxaHue BbIpe3aroT
pabourM KOJ/bLIOM.

2. T'pyHT B KoJibLle C/iefiyeT MOKPBITh C IBYX CTOPOH (PU/IbTPaMHU.

3. Kosib1jo ¢ rpyHTOM TIoMecTuTh B Tiprbop ITHT.

4. B TIHI' 3anute BoAy W HabmoaTh 3a pa3BuUTHeM Jedopmaliuii o
VIH[JMKAaTOPY, 3allMChbIBasi I0Ka3aHUs MHAMKATOpa B XypHall.

5.  Ha ocHoBaHuM 3amuceii B )KypHasie C/iefiyeT OTpee/uTh abCOMFOTHYIO
nedopmaiiuio TpyHTa (B MM) U dlFHOCKTe/bHYO AedopMaliuio 1o Gopmyie:

§=Ah/h |

rae h - BeicoTa paboyero KosbIia, MM.

CopepxaHue oTuera 4 ero (popma
OTueT 1o MpakTUueckoi pabote odopmisieTcst Ha nuctax dopmara A4 u
JIOJDKEH cojiepKaThb: 1ieJib paboThl, onucaHue I0c/efoBaTe/IbHOCTH [eiCTBUI 110
MOJTOTOBKE UM MCMbITaHMIO o00paslja, pacyeT BeIUUMHbl OTHOCHUTEBHOTO
HaOyxaHUsI.

Bomnpock! /151 3a1{UThHI paboThI
1. B uem nprumnHa HaOyXaHUs TIMHUCTBIX TPYHTOB?
2. Kakue rpyHTHI UIM€IOT MaKCUMasibHOe HabyxaHue?
3. Kak 6opoThcs ¢ HabyxaHueM TPYHTOB TIPH CTPOUTE/IbCTBE 3[aHUN U
COOpY>KeHUM?
4. TlpuBecTy NMpUMephl aBapUIUHBIX CUTYal[UH, CBSI3aHHBIX C HabyxaHUeM
IPYHTOB.

IIpakTnueckoe 3ansaTue Ne7

Omnpepenenue Ko3ppunuenTa ¢puibTpanyu necyaHbIX TPYHTOB (M0
I'OCT 25584-2016)
Ilenb padoThI
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Ilenb paboThl — HAyUYWThb CTYy/IeHTa OIpeAessaTh KOo3(pbHuIenT (GuibTpaiym
PBIXJ/IbIX TbIJIEBATHIX MECKOB (hOPIITaICKOTO sipyca . CTaBpornossi.
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Teoperuueckoe 000CHOBaHHE
BoziornpoHuijaeMoCTh ~ SIBASIETCSI  BaXXKHEMIIIMM  CBOWCTBOM  Criel[uuuecKux
TPYHTOB, pPacCMOTPeHHBIX Bbillle. MeHHO ¢ (uabTpalell BOAbI CBSI3aHbI WX
HeraTHBHbIe CBOWCTBA (TIPOCAIOUHOCTh, HabyxaHue, cydhdo3us u ap.).

AnnapaTtypa u MaTepHasbl

1. TIpubop K®-00M.

2. JlabopaTopHbie BeChl.
CexkyHgomep.
Hox ¢ nipsiMbIM Jie3BreM.
Jlomartka.
[Ipecc BUHTOBOU.
[TnacTuHBI MJIOCKWE C TJIaJKOW MOBEPXHOCTBIO (U3 CTeK/a, MJieKcUrjaca
WU MeTaJlia).

Nk

MeToanKa ¥ NOPSAJ0K BHINIO/THEHUSI PadoThI

1. Y3 kopryca nprbopa u3BneKaroT GUILTPALMOHHYIO0 TPYOKY M pa30uparoT
ee. 3aroJIHSOT LUJIUH/P UCITBITHIBAEMBIM IPYHTOM.

2. B Kopryc Ha/iMBalOT BOJY U BpallleHHWeM MMOJbeMHOr0 BUHTA MOAHUMAIOT
TIO/JICTaBKy [0 COBMeIL[eHUs] OTMETKHM T'DaJ[ieHTa Haropa Ha IJIaHKe C BepXHUM
KpaeM KOopITyca.

3. YcTaHaBIvBaOT LWIWHAP C TPYHTOM Ha IIOACTaBKy U BpallleHueMm
TI0//beMHOTO0 BUHTA Me/[JIEHHO TIOTPY’KaloT B BOJY, CO/IePIKalllyIOCs B KOPITyCe, [0
OTMETKM rpajueHTa Hariopa 0,8 ¥ OCTaB/ISAIOT €ro B TAKOM T0JIOXKEHHUHU JI0 TeX TI0p,
TOKa TPYHT He YBJI@KHUTCSI. B mpolecce BOAOHACHIIEHUS  TPYHTa
TIO/IIEP>)KUBAETCS IOCTOSTHHBIN YPOBEHB BO/IbI Y BEPXHET0 Kpasi KOpITyca.

4. TTomerratoT Ha obpasel] rpyHTa JIATYHHYIO CETKY, O/I€BalOT Ha LIUTUHAD
My(dTy, BpallleHHeM TObeMHOI0 BMHTA OIyCKAalOT (UILTPALMOHHYIO TPYOKy B
KpaiiHee HIKHee I0JI0’KeHHe U OCTaBJ/ISIIOT Ha 15 MUH.

5. Koadduiment duibTpauu  onpefensitoT B CJIeIyIOIEM  MOpsIKe.
BpalljeHrieM NOABEMHOT0 BHHTA YyCTaHAB/JWBAIOT LWIUHAD C TPYHTOM [0
COBMeIIleHUs] OTMeTKH HeoOX0AMMOro rpajiieHTa Haropa Ha IJlaHKe C BepXHUM
KpaeM KpBILIKM KOpPIlyCa W [JOJMBAKOT BOJABI B KOPIIYC [0 BepXHEro ero Kpas.
VicribiTaHre MPOBOJAT TPH MTO3TAllHOM YBeJIMUeHWH 3HaYeHWH rpaJijueHTa Haropa.

6. 3aTO/THSIOT MEePHBIM CTEK/ISTHHBIM Oa/I/IOH BO/ION U, 3aKphIBasi TAjbI[EM €ro
OTBepCTHe, OMPOKULIBAIOT OTBEPCTUEM BHU3, TMOAHOCSAT KaK MOXHO O/rke K
L[WIVNHJIPDY C TPYHTOM U, OTHMMasi Tiajiell, OBICTPO BCTaBISIOT B My(]Ty
GbuUbTpaI[MOHHON TPYOKU Tak, UTOOBI €ro TOPJIBIIIKO COTPUKACAIOCh C JIaTYHHOU
CeTKOM, a B 0a/yIOH PaBHOMEPHO TIOJHUMa/IUCh MeJIKHe My3bIpbKH Bo3/ayxa. Eciu
B MepHbIi 0a/yIoH TIPOPBLIBAIOTCS KpPYIHbIE MY3bIPDbKH BO3/AyXa, TO €ro
Heo0X0JMMO OMYCTUTh HIDKE, TOOUBIINCH TTOSIBJIEHUSI MEJTKHX ITy3bIPHKOB.

7. OTMeuasi BpeMsi, KOrja ypOBeHb BOJbl [IOCTUTHET [leJIeHHs IIKa/Ibl
MepHOro GajioHa, oTMeueHHOro Ipdpoi 10 (wmm 20) cM’, IPUHUMAIOT 3TO BpeMst
3a Hava/io puibTpaluy BoAbl. B manbHeliemM (UKCHPYIOT BpeMsi, KOr/Zla YPOBEHb
BOJbI [OCTUTHET COOTBEeTCTBeHHO aenenuii 20, 30, 40, 50 cm® wam Apyrux
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KpaTHbIX 3HaueHui. [Ipou3BOAST UeThipe OTCYeTa.

8. Kosdduiment punbrparuu K, BEIUKUC/SAIOT 110 (GopMmyJie:

K=864 W/t AT J,

rae V — o6beM npoduabTpoBaBLIecsa BOALI IIPY OLHOM 3aMepe, CM;

t — cpeiHss TPOJO/DKATENBHOCTh (QuibTpauyuy (MO 3amepaMm [pHU
O/IMHAKOBBIX Pacx0/ax BOJbl), C;

A — miomaAp TIOTIEPeYHOTo CedeHus LWIMHApa (UIbTPAl[MOHHON TPYOKH,
v

T = (0,7 + 0,03 T3) — rioripaBKa [i/1s1 TIpHBe/ieHUs1 3HaueHust Ko3dduijreHTa
(GuIbTpaK K yCI0BUAM (UILTpAliii Bofbl mpu Temnepatrype 10°C, rae Ty —
(akTUueckasi TemriepaTypa BO/ibl TIPU UCIIbITaHUY;

J — rpajiieHT Hafopa;

864 — nepeBoiHOM KO3 (MUILIMEHT 13 CM/C B M/CYT.

CojepxaHue oTueTa U ero popma
OTuyeT Mo MpakTUUeckou paboTe odopmisieTcss Ha ucTtax GopmaTta A4 u
JOJDKEeH CcojiepKaTh: Liefib paboThl, OMMCaHWe MOC/Iel0BaTe/IbHOCTU AeCTBUN 0
MOArOTOBKE U  UCMBITaHHIO oOpasila, pacueT BeaMUMHbI Ko3(duijreHTa
bunbTpaLyu.

Bonpocsk! /is1 3aIUTHI paboThI.
1. Tlouemy Ko3bduiMeHT PuibTpaliu UMeeT pa3MepHOCTb CKOPOCTH?
2. Kak BOIOTIpOHUIAeMOCTb IPYHTA 3aBUCHUT OT €0 JTIUTOJIOTUU?
3. Yka3aThb TNpUMEpPHO BeaWuMHy Ko3dduijeHTa GUAbTpPalMd TpaBus,
TEeCKOB Pa3HOW KPYITHOCTHU, CyNecen, CYTJIMHKOB U TJIMH.
4. Kak MOXXHO CHM3UTb BO/IONIPOHULIAEMOCTb TPYHTOB B TMpaKTHKe
CTPOUTE/ILCTBA PA3/IUYHBIX 00HEKTOB?

IIpakTnueckoe 3aHsaTre Ne8

Onpepesienne NpPoCcaj04YHOCTH JIeCCOBBIX TPYHTOB
(mo I'OCT 23161-2012)
Iless padboThI
Ilesp — HayuuTb CTyZeHTa ONpe/e/IeHUI0 XapaKTepUCTUK I1POCajOYHOCTU B
cooTBeTCTBUH C fercTByrommM ['OCTom.

Teoperuueckoe 000CHOBaHHE
[Tpoca/jouHOCT, — SIBASIETCSI TJIaBHEMIIIMM CBOWMCTBOM JIeCCOBBIX T'DYHTOB,
KOTOpbIe IIMPOKO pacrpocTpaHeHbl Ha Tepputopun CeBepHoro Kaekasa. Ilpupoay u
MeXaHW3M 3TOTr0 MpoLecca paCCMaTPUBAIOT B JIEKLIMOHHOM KYpCe.

Anmnaparypa ¥ MaTepHaJbl
1. KomripeccroHHbIe TPUOOPHI, COCTOSIIIUE U3 CIeAYIOLIMX OCHOBHBIX y3710B
U JleTajieu:
¢ pabouero KoJsiblla ¢ BHyTpeHHUM AuameTpoM 70 — 90 MM U BBICOTOM OT
20 no 30 mm;
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® [WIWHPUYECKON 000MMBI;

¢ 1ephOpUPOBAHHOIO IITAMIIA;

® [I0/IIOHA C eMKOCTBIO /i1 BO/IbI 1 TTep(OpHPOBaHHOMN KPBIIIKOM;

® HHAUKATOPOB C LjeHou geseHust 0,01 MM /151 u3MepeHusi BepTHUKaTbHbIX
nedopmaiiyii 06pasLioB rPyHTa;

® MexaHW3Ma BePTUKa/IbHOM Harpy3Ku oOpasiia rpyHTa;

¢ o0Opa3iibl MPOCaZIOYHBIX TPYHTOB.

MeTouKa U OPA/IOK BHINO/THEHHA PadOThI
1. O6pa3zel] rpyHTa /s WCIBITaHUS Ha TMPOCAJOUHOCTb OTOOpaTh U3
MOHOJIMTa PabOUMM KO/TBIIOM KOMIIPEeCCUOHHOTO TIprbopa.
2. KosibLi0 € TPYHTOM B3BeCUTb C TOYHOCTbIO 70 0,01 r v romMecTuTh B
KOMITPeCCUOHHBIN TTPUOOp.

3. Ana wucnbiTyeMoro obpasija HeoOXoguMO oOrpefe/uTh (QU3ndecKue
XapaKTEePUCTUKU: BJI&KHOCTb, TUJIOTHOCTb, TIpeZiesibl TMJIaCTUYHOCTH, BBIUKC/IUTH
KO3(QUIIMeHT TTOPUCTOCTH, CTelNeHb BOJOHACHILL[€HHUs, YACA0 TUIACTUUHOCTU TIO
[9].

4. Pabouee KOJIbIIO C TPYHTOM TIOMECTUTh Ha TIO/JIOH KOMITPECCMOHHOTO
npubopa OCTPhIM KpaeM BBepX (TIpeJBapuTe/SbHO TOPLbI 00pasija MOKPHITh
OyMa)KHBIMH (UIBTPAMM), @ 3aTeM TTPOU3BECTH COOPKY TprOOpa.

5. WcrnibiTaHWe TIpOM3BECTH MO CXeMe «OJHOW KPUBOW» TIPpU 3a[,aHHOM
nasnenuu P = 0,3 MlIa.

6. [Tpu gaBnenvn P = 0,3 MIla obpa3el] 3aMOUNThL BO/IOM CHU3Y BBEPX
yepe3 TMO/IJOH KOMITPECCUOHHOTO Mprbopa.

7. 3a yCnoBHYIO CTaOWIM3aI[i0 MPOCAAKU TIPUHUMAeTCs Aedopmarius
0,01 MM 3a 3 yaca.

8. [Tocsie OKOHYAHUS WCIIBITAHUN HEOOXOAMMO C/IMTh BOAY U3 MpHOOpa,
pa3rpy3uth oOpasel], u3Bjeub pabouee KO/bLIO, B3BECUTh €ro C 00pasloM st
oripefieJieHUs] TUIOTHOCTH CKeJjleTa TIOC/e WCIbITaHuM, 0oToOpaTh [Be TPOOBI Ha
BJ/I&)KHOCTb.

9. OTHOCHTE/IbHYIO0 TIPOCAJJIOUYHOCTb TPyHTA (8np, [1.€.) TI0 CXeMe «OJHOM
KPUBOW» CJielyeT ONpeJe/iTh KakK [OTOJJHUTE/bHOEe OTHOCUTEebHOEe CXKaThe
oOpasija B pe3y/bTaTe 3aMauuBaHus 110 opmyiie:

Sup= Ahpp/ h
rae ofAh— [gomosiHMTenbHOEe COKaTue (Mpocajka) TpyHTa B pe3yJibTaTe

3aMauyrBaHMs, MM;
h - BbIcOTa 06pa3sija (KoJiblja), MM.

Cojep>xaHue oTueTa u ero popma
Otuer 1o TpakTUueckoi paborte odopmsercss Ha uctax ¢opmata A4 u
JOJDKEeH CcojiepKaTh: Liefib paboThl, OMMCcaHWe MOC/e/l0BaTe/IbHOCTU AeMCTBUN 10
MOJATOTOBKE M HCHbITaHWIO o00paslia, pacueT BeJMUMHbl OTHOCHUTE/BLHOU
NIPOCaZlOYHOCTH.

Bonipocs! /ijisi 3aIUThI paboThl
1. IlpyuriHa ¥ MexXaHU3M IMPOCAI0YHOCTH JIECCOBBIX TPYHTOB.
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2. [loueMy mMpoCajjouyHOCTL  BbIpaXkaeTcss B BuZe  Ko3(duieHTa
OTHOCUTE/IbHOM MPOCa/IOYHOCTU?

3. Tlouemy ucnbITaHUE HA3bIBAETCSI METOZOM «OJHOM KPUBOU»?

4. VI3/10kKuTe CyTh MeTO/ia «/ABYX KPUBBIX».

5. [lepeurc/iUTh METO/IBI CTPOUTEBCTBA HAa MPOCA/JOYHBIX TPYHTAX.

ITIpakTHyeckas nmoAroroBka Nel
O1eHKa ceiCMUYeCKUX CBOMCTB TPYHTOB OCHOBAHMS

Ilesb paGoThI
HayuuTbCsi OL|eHMBATh CEMCMHUYHOCTb TUIOLIAZIKM CTPOMTENbCTBA B
3aBUCHMOCTH OT TUIIA TPYHTOBBIX yCJIOBHUHA.

TEOPETI/I‘-IECKOE o0ocHOBaHHe

[Ipy TIpOEKTUPOBAHUM 3[@aHUW U COOPY)KEHWM J[Jisi CTPOUTE/NbCTBA B
celiCMMUeCKHX palioHax cjie/lyeT yUUThIBaTh:

a) IHTEHCUBHOCTb CEMICMHUECKOTr0 BO3ZIeMCTBUS B Oauiax (CeMCMHUYHOCTD);

6) TOBTOPSIEMOCTD CeICMUUECKOTO BO3/IeMCTBUS.

VIHTeHCUBHOCTL U TOBTOPSIEMOCTb C/eAlyeT TIPUHUMAaTb [0 KapTam
CeICMHUUYeCKOro0 PpauioHUpOBaHUs TeppuTopun P®, mipuHsaTeiM Poccuiickou
AkazieMuell HayK. YKa3aHHasi CeMCMUYHOCTb OTHOCUTCS K yUaCTKaM CO CpeIHUMU
1o ceficMuyeckum cBoiictBaM rpyHTamu (II kateropuu coryiacHo Tabs. 9.1).

OrnpefeneHvie CeMCMUYHOCTU TUIOL[AJKU CTPOUTE/LCTBA TTPOU3BOJUTCS Ha
OCHOBaHMU CEMCMUUECKOTO MHMKDPOPAallOHUPOBaHUs. B palioHax, Ajisi KOTOPBIX
OTCYTCTBYKOT KapTbl CEHCMHUUYECKOTO MHUKDOPAaMOHUPOBaHUs, [OIMYyCKaeTCs
OTIpe/eNIATh CeMCMUYHOCTD TI/IOIIAIKH CTPOUTE/ILCTBA COTJIacHO Tabu. 9.1.

[TnomaaKyd CTPOUTENLCTBA C KPYTH3HOW CK/IOHOB Oosee 15, 6M30CThIO
TIJIOCKOCTe cOPOCOB, CUJTIbHOM HapyIIeHHOCTBIO TTOPOJ, PU3HUKO-Te0/IOTUUeCKUMHU
TIpOL[eCcCaMM, TIPOCAIOUHOCThI0 TPYHTOB, OCBIISIMUA, OOBa/siaMu, TUIBIBYHAMH,
OTIO/T3HSIMH,  KapCTOM, TOpPHBIMA  BBIpaOOTKaMH,  CelsiIMH  SIBJISTEOTCS
HeO/IaroNpUSTHBIMH B CEMCMHUECKOM OTHOIIeHWd. Ilpu HeobxogumMocTu
CTPOUTEJIbCTBA 3/IaHUM Y COOPY)KEHHUW Ha TaKUX I/IOLIQ/IKax Cjie/lyeT NMpUHUMaTh
JIOTIOJTHUTE/IbHbIE MePbl K YKPEIJIeHHUI0 UX OCHOBAaHUM U YCUIEHUI0 KOHCTPYKILUM.

Ha minoijazikax, ceiiCMUYHOCTb KOTOPBIX TpeBbIliaeT 9 0asioB, BO3BOAUTD
30@aHUsI U COODPY)KeHUsl, KakK TpaBW/IO, He Jomyckaercs. I[Ipu HeoOXoAuMoOCTH
CTPOUTENBCTBO HAa TAaKWX MUIOLIA/IKaxX JOMYyCKaeTcs Mo coraacoBanuio ¢ ['occtpoem
Poccum.

OtHecenue tuiomaAKM K | KaTeropum Mo CelCMUUECKUM CBOWCTBaM
JIOTTyCKAeTCsT TIPA MOILI[HOCTH CJI0sl, COOTBeTCTBYIoI[ero | kareropuu, 6osee 30 m
OT UepHOW OTMEeTKU B Cjyuyae HaChIlM WIU TJIAHUPOBOUHOM OTMETKH B CJlydae
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BbIEMKU. B Cjlyyae HEOJHOPOJHOrO COCTaBa IPYHTa, IUIOLIA/Ka CTPOUTENbCTBA
OTHOCHUTCS K O0siee HeGIaronpusATHON KaTerOpUU 10 CeMCMUYeCKUM CBOMCTBAM,
e B mpefenax 10-meTpoBOro cjosi rpyHtra (cuuTtasi OT TJIAHUPOBOYHOM
OTMETKH) CJIOM, OTHOCSILLIMMCS K 5TOM KaTeropuu, UMeeT CyMMapHYH TOJILUHY
bonee 5 m.
Tabmiia 9.1 CelilCMUYHOCTB TUIOIIA/IKK CTPOUTEIHCTBA B 3aBUCMMOCTH OT THIIA
TPYHTOBBIX yCJIOBUH

Karero-
pusi TPy
j5(0)
celicMu-
YeCKUM
CBOICTBaM

['pyHTBI

CelicCMMYHOCTb
TUTOIIAZIKH
CTPOMTE/ILCTBA
npu
CeMCMUYHOCTHU
paiioHa, 6asuIb

71819

CkanbHble TPYHTbI BCeX BHJOB (B TOM UHMC/Ie BeYHOMep3/ble U
BEUHOMep3J/ible OTTasiBILIe) HeBbIBETpPe/ble W C/1ab0-BbIBeTpeJIbIe:
KPYMHOOO/IOMOYHbIEe ~ TPYHTbI ~ IJIOTHbIE  MaslOB/I@XHble U3
MarmMaTu4eCcKux rnopoz, cogepskarye 10 30% necyaHo-IrJIMHACTOrO
3arlo/IHATesIsI: BbIBeTpesible W CU/IbHOBBIBETPeJIble CKa/lbHble U
HecKajbHble TBepJOMep3/ble (BeuHOMep3/ble) TPYHThI IIpU
TemriepaType MuHyC 20C M HWKe NpU CTPOUTE/IbCTBE U 3K-
CrulyaTalyy Mo npuHLuiy I (coxpaHeHHe TDYHTOB OCHOBaHMSI B
Mep3710M COCTOSTHUM)

6 7 8

II

CkasbHble TPYHTBI BbIBeTpe/ible U CUJIbHOBBIBETpe/ble, B TOM
yuc/le BeYyHOMep3/ble, KpOMe OTHeCeHHbIX K I Kareropuuy;
KPYMHOOO/IOMOUHbIE TPYHTBI, 3a WCK/IIOYEHHEM OTHEeCeHHBIX K [
KaTeropuu; MecKy rpaBe/MCTble, KPYIIHble U CpeJHeld KPYITHOCTH
TIJIOTHBIE Y CpeJiHel IJIOTHOCTHU MaslOBJIaKHble U BJIaKHbIE; TIeCKH
MeJIKWe U IbUleBaThble IUIOTHble M CpeJjHed IJIOTHOCTU
MaJ/IOBJ/Ia)KHbIe; [JIMHUCTbIe TPYHTHI C [10Ka3aTejieM KOHCHUCTEHLIUU
It 0 0,5 mpu ko3ddunmente nopucroctd e < 0,9 Ans rIMH U
CYIJIMHKOB U e < 0,7 — 111 cymneceli; BeUHOMep3/ible HecKa/bHble
TPYHTHI IJIACTUYHOMEP3/Ible WK ChlllyuyeMep3/ble, a Takxke
TBepZlo-Mep3/ible NpU TeMrieparype Bbille MuHyc 2°C 1ipu
CTPOUTE/ILCTBE M SKCI/TyaTaly 1o NpuHUMIY [

111

[Tecku pebIX/ible HE3aBUCUMO OT BJI&XHOCTU M KPYIHOCTU: IE€CKU
rpaBe/IMCTble, KpPYyMHble W CpeAHel KPYIHOCTH, IJIOTHble U
CcpefiHell IJIOTHOCTU BOJOHACHIIIEHHble; I[1€CKU MeJKHe W
Tibl/IeBaThble TJIOTHbIe U CpPeJiHel TUIOTHOCTH, B/a)KHble W BOZOHa-
ChlIllleHHble; TJIMHUCTble TPYHTBHl C IIOKa3aTereM KOHCUCTeHLIUH
I;>0,5; TMUHUCTBIE TPYHTHI C TOKa3aTerneM KoHcucTeHumu I1<0,5
npyu Ko3¢¢uipeHTe nopuctocty €>0,9 78 TJIMH U CYTJIMHKOB U
e>0,7-n1a cymneceid; BeUHOMep3/ble HeCKa/bHble I'PYHThI NpU
CTPOUTE/IbCTBE M SKCIUTyaTauuy mno npuHuuny II (gomyckaetcs
OTTavBaHKe TPYHTOB OCHOBAHMs1)

[Ipy MpOrHO3MPOBAaHMM MOAbeMa YPOBHSI TPYHTOBBIX BOJ| U 0OBO/HEHUS
IPYHTOB (B TOM 4YHC/e TPOCaJOuYHbIX) B TIpOLieCCe SKCIUTyaTaluyd 3[aHUs U
COOPY’KeHHUsI KaTeropuu rpyHTa cjeflyeT Orpefe/isiTb B 3aBUCUMOCTHU OT CBOWCTB



rpyHTa (BIa’KHOCTH, KOHCUCTEHLIMM) B 3aMOYEHHOM COCTOSIHUM.

[Ipy cTpouTeNnbCTBE Ha BEYHOMEP3J/IbIX HECKaJbHbIX TpPYHTax IIO
npuHiuny II, eciu 30Ha oTTaMBaHWS PpacCrpOCTpaHSeTCA [0 MOZCTUIIAOLLIEro
Tajor0 TPyHTa, TPYHTBl OCHOBAaHWS  CJieJyeT paccMaTpuBaTh  Kak
HeBeyHoMep3/ible (10 (PaKTUUeCKOMY COCTOSIHUIO WX TOC/ie OTTauBaHUS).

I ocobo OTBETCTBEHHBIX 3[aHUA W COOPY>KeHUM, CTPOSIIUXCSA B
palioHax CeMCMUYHOCTHIO 6 OasIoB Ha MUIOL[A/IKaX CTPOUTEIbCTBA C TPYHTaMU
IIT kaTeropuu MO0 CEMCMUYECKUM CBOKWCTBaM, PaCUeTHYI0 CEMMCMUYHOCTD CJIelyeT
NIPUHUMAThL PaBHOM 7 Gariam.

[Ipy OTCYTCTBUM J@aHHBIX O KOHCUCTEHI[UW WU BJIAKHOCTH TJIMHUCThIE U
recuaHble TPYHThI TpUA TIOJIO)KEHUU YPOBHSI TPYHTOBBIX BOJ, BbIIE 5 M
otHocsATcs K 111 kKaTeropuu o ceicMru4YeCcKMM CBOKMCTBAM.

Anmnaparypa 1 MaTepuaJ/ibl
1. O6pas3iibl TPYHTOB.
2. ITpubops! A5 oripeeneHUst PU3NUECKUX XapaKTePUCTUK TPYHTOB.

MeTo/uKa ¥ MOPAOK BHITIOJTHeHNsI paboThI
1. W3yuuTh yCTpOWCTBO TIPUOOPOB i OMpefesieHus
(hr3UUeCcKUX XapaKTepUCTUK TPYHTOB.

2. VI3yuuTh METOAUKY OrpejeneHus (GU3NYeCKUX XapaKTepUCTUK
rpyHTOB. HayuuThCsl M3MepATh IJIOTHOCTb TPYHTA, BJIAXKHOCTb I'DYHTA,
B/JIQ)KHOCTh Ha IPaHMLie TeKyueCTH M Ha rpaHUlle pacKaTbIBaHUs, KOI(PPULMEHT
TIOPUCTOCTH, TPaHyJIOMeTPUYECKHI COCTaB IPyHTA.

3. OnpefienuThb (hr3UUeCKre XapaKTepUCTUKK 00pasLioB rPyHTa.

4. Tlo Tabmuie 9.1 orpefenuTh KaTeropuio TPYHTa MO CeMCMUYeCKUM
CBOMCTBaM.

5. [To Tabnuiie 9.1 ompeaenUTh CEMCMHUYHOCTD TIIOM[AZIKA CTPOUTETHCTBA
C 33JJl@aHHBIM TUIIOM I'PYHTOBBIX YC/IOBUM.

Copep:xaHue oTuera u ero ¢opma
OTueT 1O TpaKTHUeckoid pabore odopmiseTcss B TeTpajsax jis
nabopaTopHbIX paboT U JO/DKEH COZlep>KaTh: 11e/Tb paboThI, ONTMCAHWe W TIPUHIIUTT
paboTel  TIpMOOPOB,  TIOC/TE/0BATe/NLHOCTL  OfpefiesieHdss  (U3NUecKUx
XapaKTePUCTUK 00pa3IjoB T'PYHTOB, HeOOXOAMMBIe TaOIMI[bI, BLIBOJBI, CITUCOK
WCTI0/Tb30BaHHOU JIUTEPATYPHI.

Bomnpock! Jijis1 3aIUThI paboThI
1. [Tpubops! Asis onpezeneHus: GU3NUECKUX XapaKTePUCTUK TPYHTOB.
2. Metopyka onpefeneHus: (prU3NUeCKUX XapaKTePUCTUK FPYHTOB.
3. MeTo/MKa OLIeHKY CeMCMHAYECKUX CBOMCTB IPYHTOB.
4. ®aKTOophl, BAUSIOLINE Ha CECMUUHOCTh TIJIOLAZKHA CTPOUTE/THCTBA.
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IIpakTyeckas noaroroBkKa Ne2

OneHKa ceMCMHUYeCKHUX CBOVCTB 3iaHUM U COOPY)KeHHH

Ilesib 1 padoThI
HayunTbCs MpOM3BOUTE OLIEHKY CelCMUUYeCKUX CBOMCTB 3[JaHUWA U COOPY’KEHWH,
a TaKXKe KOHCTPYKLUM 3[JaHUM U COOPYIKEHUH.
Teoperuueckoe 000CHOBaHUe

31aHNsA M COOPY’KEHHS TOJ/DKHBI OBITh pa3e/ieHbl aHTUCEMCMHUUYECKMMU IIIBAMH B
Cy4asix, ecyu:
- 3[laHre WM COOpPY’KeHUe UMeeT CI0KHYI0 (hopMy B TiaHe;
- CMe)KHble YUaCTKHU 3[jaHUSI UM COOPY>KeHHSI UMEIOT Tepenajibl BICOT 5

M U Oosiee. B OJHOITa)KHBIX 37aHHUSX BBICOTOH 70 10 M TIpM pacueTHOM

cericMMUHOCTY 7 6anuioB aHTUCEeHCMUYeCKHe TIIBbI I0ITyCKaeTCsl He yCTpauBaTh.
AHTHUCENMCMUUECKYe IIBbI JOJDKHBI pa3fiefisiTh 3[aHUsS U COOPY)KeHUs 10 BCeu
BbICOTe. JlomycKaeTcsd He yCTpavBaThb LIOB B (yHJaMeHTe, 3a HCK/IHOUYeHHEM
C/TyuaeB, KOT/la aHTUCEMCMUUECKHUH 1I0B COBIMA/IaeT C 0Ca/I0YHBIM.
PaccTtossHusi MeXX/ly aHTUCeMCMHUUeCKMMU IIBaMHd U BBICOTA 3[jaHUW He JO0JDKHBI
TMpeBbIlIaTh pa3MepPOoB, YKa3aHHbIX B Tabs1. 10.1.
JlecTHUYHBIE K/I€TKH JIOJDKHBI ObITh 3aKPBITHIMU, UMEIOIIUMU B HapY>KHBIX CTEHaX
OKOHHbIe TMpOeMbl. Pacriosio)keHrue M KOJUYeCTBO JIECTHUUHBIX KJIETOK JOJDKHO
ObITL HE MeHee OHOW MEXAYy aHTUCEeMCMHUUYEeCKMMH IIBaMHU B 3[AHUSX BBICOTOM
Oonee Tpex STaXKei.
AHTHCeMCMUUeCKUe BBl JOJ/DKHBI OBITh BBITIOJTHEHBI ITyTeM BO3BeIeHUs ITapHBIX
CTeH WIH paM, a TakxKe BO3BeJeHUs PaMbl U CTEHBI.
[Tpu BbICOTE 37]aHUS WK COOPY>KEHHS 10 5 M IIMPHWHA TaKOTO IIBa J0/DKHA OBITH
He MeHee 30 mM. IlluprHa aHTUCEMCMMYECKOrO IIBa 3/laHUS WA COOPYKEHUS
Oo/bIIIeN BBICOTHI JO/KHA OBITH yBenueHa Ha 20 MM Ha KaXkKZible 5 M BbICOTHI.

Tabmmua 10.1 PaccTosiHre MeXXy aHTHCeMCMHUYeCKUMU IITBaMU

Pa3smep no onuHe
P A BbicoTa, M (4ucno

Hecylimne KOHCTPpYKU MK WnpuHe), 2
yul pyKU (WnpuHe) S TaeN)
30aHUN M
PacyeTHasa cemcMn4HoCcTb, Bannbl
7 18 | 9 7 | 8 | 9
1.MeTann|/HeCK|/|vv| nnn Mo Tpe6oBaHMAM ans
»Kene3obeToHHbIN y Mo TpeboBaHuam ans
HecencMmyeckunx _
KapKacC W CTEHbI o He- CeNCMUYecKnx
PanoHOB, HO He Bonee v
KenesobeToHHbIe 150 m pPanoHOB

MOHOJINTHbIE

2. CTeHbl 80 80 60 45(14) 39(12) [30(9)
KpynHOMNaHesibHble

3. CTeHbl KOMMJIEeKCHON
KOHCTPYKLNN, B KOTOPbIX:

a) xene3obeToHHbIe
BKJIIOYEHUS U
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»xene3obeToHHbIe Mosica
obpa3yloT YeTKylo

KapKacHYo

cucTemy:

npun py4YyHowu Knagke | 80 80 60 30(9) [23(7) 17(5)
KaTeropum

TO Xe, |l kKaTeropum 80 80 60 23(7) [20(6) 14(4)

6) BepTUKasbHblE
»Kene3obeToHHbIe
BKJTIOYEHUSA,
yCUAMBatoLMNE CTEHbI
nnn

MPOCTEHKM, He
obpa3yloT YeTKun
Kapkac

npwv pydyHon knagke | 80 (80 60 20(6) [17(5) 14(4)
KaTeropumu

TO Xe, |l kKaTeropuu 80 80 60 17(5) [14(4) 11(3)

4. CTeHbl 13
BUOPUPOBaAHHbLIX 80 80 60 23(7) [20(6) 14(4)
KUPMNUYHbLIX NaHesnen
nnn

6710KOB; CTEeHbI U3
6eToHHbIX 6/10KOB

5. CTeHbl U3 KNPMNYHON
nnn

KaMeHHOW KNagKu,
KpOMe yKa3aHHbIX B

no3. 3 n 4:
npun Knagke | kateropuu 80 80 60 17(5) [14(4) 11(3)
TO Xe, |l kKaTeropum 80 80 60 14(4) 11(3) 8(2)

3a BBICOTY 3/laHWsI TIPUHUMAETCs Pa3HOCTb OTMETOK HHU3IIero YPOBHSI OTMOCTKU
WU CIJIAHUPOBAHHOUW TMOBEPXHOCTU 3eMJ/IM, TIpUMbIKarollleld K 3[aHUI0 U Bepxa
HapY’>KHBIX CTEH.
BricoTa 31aHuii O0BHUI] M IIKOJT TIPU CEMCMUYHOCTH TI/IOI[AIKK CTPOUTE/TLCTBA 8
1 9 6a/I/IOB OrpaHUYMBAETCS TPEMSI Ha/[3eMHBIMH 3TaXKaMH.
3aronHeHUe aHTUCEHMCMUUYECKHUX IIIBOB He JIO/DKHO TMPersATCTBOBATh B3aWUMHBIM
TOpPU30HTabHBIM IepeMelleHUsIM OTCEKOB 3/IaHUs UM COOPY’KEeHUS.
COopHble ene300eTOHHbIE TMEPEKPLITHUS W TIOKPBITUS 3/lJaHUN [JOJ/DKHBI OBbITh
3aMOHOJ/IMYEHHBIMY, )KeCTKUMH B TOPU30HTA/IbHOW MJIOCKOCTH U COEJMHEHHBIMU C
BEePTUKAJbHBIMU HECYLLIMMUA KOHCTPYKLIUSIMU.
JKecTKocTb COOpPHBIX ’Ke1e300eTOHHBIX TTePEeKPLITHN W TTOKPBITHM [10/DKHA ObITh
obecrieueHa My TeM:

- CoeIMHEeHUs TaHesneln (MIUT) TTepeKPbITUN U TTIOKPBITUM U 3a/IMBKH I1IBOB

MeXXy raHessiMy (TIJIMTaMK) LieMeHTHbIM PacTBOPOM;
- YCTPOWCTBA CBSI3ed MeXXJy MaHe MU (IJIMTaMK) U 3IeMeHTaMU KapKaca
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WM CT€HaMH, BOCIIPMHUMAIOLMX YCU/INS PaCTsDKeHUs] U CIBUTa, BO3HUKAKOL[ME
B IlIBaX.
BokoBble TpaHM mnaHe/ned (M/IMT) TePeKPbITUM W TOKPBITUH [O/DKHBI HMETh
IITMOHOYHY0 WK pUG/IeHYI0 TTIOBePXHOCTb.
B KUpPNWUHBIX M KaMEHHbIX 3/laHUSX [JIMHA YacTU TlaHejied TMepeKPbITUU
(MOKPBITUM), OTTUPAIOIIUXCS HAa HEeCYI[1e CTeHbl, BBIOTHEHHbIE BDYUYHYIO, 0JDKHA
ObITh He MeHee 120 MM, a Ha BUOpUpOBaHHBIe KUPITUYHbLIE TTaHETU U OJI0KU — He
MeHee 90 MM.
Henecyiiie 3/1eMeHTBI THTIA TIEPErOPO/IOK M 3aTloJTHEHWM KapKaca JO0/DKHbBI OBbITh
JIeTKWUMHM, KakK TIpaBWIO, KPYIHOIAHE/JbHOU W/IM KapKaCHOM KOHCTPYKLMU U
COeUHSThCS CO CTeHaMM, KOJIOHHaMM, a TIpu [AjuHe Oojee 3 M — U C
NepekphITUAMU. B 37aHMSX BbIMIe TATA STaXXeu He [OIyCKaeTCsl NpHMeHeHue
TeperopofioK 13 KAPIUYHOM KJIaJIKH1, BBITTOJITHEHHOW BPYUYHYHO.
[Teperopo/iKu W3 KUpIWYa WM KaMHSI JO/DKHBI ObITh apMUPOBAHbI Ha BCIO JJIUHY
He pexke, ueM uepe3 700 MM IO BBICOTe CTEP>KHSMHU OOIIMM CeueHWEM B IIIBe He
MeHee 0,2 cMm. [lomyckaeTcs BBIMIOJIHSATh TE€PErOpPOAKA TMOJBECHBIMU  C
OrpaHUUMTE/ISIMU MePeMeLeHUU U3 TIJIOCKOCTH TaHe Ieu.
BbiHOC 6anKOHOB B 3/laHUSIX C KAMEHHBIMHM CTeHaMH He [IOJDKEeH IMpeBbIaTh 1,5 M.
[To Bepxy cCOOpHBIX JIEHTOUHBIX (YHZAMEHTOB [O/DKeH OBbITb YJ/IOKeH CJIOM
pactBopa Mapku 100 TommmHOM He MeHee 40 MM M TpOJOJbHas apMarypa
avaMmetpoM 10 MM B KOJIMUECTBe: TPH, YeThbIPe U LIeCTh CTePXKHeH MPU PaCYeTHOU
cericmuuHoctd 7, 8 u 9 GanoB coorBeTcTBeHHO. Uepe3 kaxkasie 300 — 400 Mm
NIPOZIO/IbHBIE CTEPXKHU JO/DKHBI OBITb COeUHEHBI TIOTePeUHBIMH CTEeP)KHSIMU
JvamMmeTpoM 6 MM.
B dyHzaMeHTaX ¥ CTeHax TIIO/IBAJIOB W3 KPYIHBIX OJI0KOB [O/DKHA OBIThH
obecrieueHa TiepeBsi3Ka K/IaJKA B KaKJOM psily, a TakKke BO BCeX yIriax H
repeceueHHsIX Ha I/yOuHy He MeHee 1/3 BbICOTHI O/0Ka; dyHAaMeHTHbIe OJI0KH
JOJDKHBI ObITh Y/I0’KEHBI B BU/IE HEITPEPLIBHOM JIEHTHI.
PacTBoOp A/1s1 3ari0/THEeHKsI IITBOB MeKAy O/I0KaMu I0/KeH ObITh He HiKe 25 MapKH.
B 31aHusX Npy pacueTHOW celcMUYHOCTH 9 6asiioB [I0/DKHA OBITH TTpelyCMOTPeHa
yVK/IaJJKa B TOpDWU30HTa/JbHblEe IIBbI B yIJIaX W [epeCeueHusix CTeH I10/BajiOB
apMaTypHBbIX CeTOK [JIMHOW 2 M C TIPOZAOJbHOM apMaTypoi oO0liel TIomazbio
ceueHus He MeHee 1 cMm.
B 3maHusX [0 Tpex STa)Keld BK/IHOUUTENIBHO M COOPYKEHUSIX COOTBETCTBYHOLLIEM
BBICOTBI TIPU PacCyeTHOM CEHCMHUYHOCTH 7 W 8 OasioB [0MYyCKaeTCs NpUMeHeHHe
J/Is1 KMaIKM CTEeH TIOZIBa/ioB OIOKOB ITyCTOTHOCTBIO /10 50%.
['Mapon30/sILIMOHHBIE CJIOM B 3[JaHUSIX JO/DKHBI ObITh BBITIOJTHEHBI U3 1LIEME@HTHOTO
pacTBopa.
KapkacHble 30aHus
B kapkacHbIX 3[aHUSIX KOHCTPYKLIWeW, BOCIPUHUMAIOIel TOPU30HTaTbHYIO
CEeMCMUYECKY0 HarpysKy, C/y>KUT: KapKac, KapKac C 3aloJIHeHHWeM, KapKac C
BEePTUKAJIbHBIMU CBSI3SIMU, AMaparMaMu Wiy siipaMU >KeCTKOCTH.
1151 KapKacHBIX 3/]JaHHM MTPY PaCYeTHOM CEMCMHYHOCTH 7 — 8 6asioB 0IyCKaeTCst
TIpYMeHeHre HapY>KHbIX KaMeHHBbIX CTeH U BHYTPEHHUX >Keie300€TOHHBIX WU
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MeTa//TMYeCKUX paM (CTOeK), TMPH 3TOM JOJ/DKHBI BBITIOJNHATECS TpeboBaHUS,
yCTaHOBJIEHHbIE [I/I1 KaMeHHbIX 3/aHui. BbicoTa TaKuWX 3/laHUM He [O0JDKHA
TIpeBbIIIATh 7 M.
KecTtkrie y3/bI Kesie300eTOHHBIX KAapKAacOB 3[AHUM /IO/DKHBI OBITh YCH/IEHBI
TpUMeHeHHeM CBapHBIX CeTOK, CITUPA/I WU 3aMKHYThIX XOMYTOB.
YyacTku puresieli ¥ KOJIOHH, TIpUMbBIKaroll[ie K >KeCTKMM y37laM paM Ha
pPacCTOSIHUM, PaBHOM TIOJIyTOPHOM BBLICOTE WX CeUeHWs, JO0/DKHbl apMUPOBAThCS
3aMKHYTOM TOMNepevyHol apMaTypou (XOoMyTamH), yCTaHaB/JIMBaeMOMW IO pacueTy,
HO He pexe uyeM uepe3 100 MM, a g paMHBIX CUCTeM C HeCyLIUMU
nuadparmamu — He pexxe ueM uepe3 200 mm.
HNuacdparmel, CB3M U s/pa >KeCTKOCTW, BOCIIPUHUMAIOL[€ TOPU30HTaIbHYIO
Harpy3Ky, [O/DKHBI OBITb HeTIPephIBHBIMKA TI0 BCeM BBICOTE 3[aHUS WU
pacrionaraTbCsi B 000OWMX HalpaB/eHUSIX pPAaBHOMEPHO U  CUMMETPHUYHO
OTHOCUTENTbHO  IIeHTpa  TsDKeCcTu  37aHvs.OrpakJaroliiMU  CTeHOBBIMU
KOHCTPYKI[USIMHA KapKaCHBIX 3/IaHWN JO/DKHBI OBITH JIeTKMe HaBeCHbIe TIaHesIH.
[lomyckaeTcss UCMOb30BaHWe KHUPIUUHBIX W KaMeHHbIX CTeH, eC/Jd OHHU
BBITIOJTHEHBI W3  KUPIUUYHBIX WM  KaMeHHBIX T[laHejel WM OJI0KOB,
W3rOTaB/MBaeMbIX B 3aBOJCKUX YC/IOBUSIX C TpPHMeHeHWeM BHOpalvuu, WIA U3
KAPIMUYHOM WM KaMeHHOM K/a/IKM Ha pacTBopax CO CrelMa/JbHbIMU 06aBKamu,
TMOBBILLAIOIIVMU CLIEMJIeHHe PaCcTBOPAa C KUPIIAUYOM WA KaMHEM.
[Tpu pacueTHOM CeliCMUYHOCTH 7 Oa/lyIoB I0MyCKaeTCs BO3BejleHHe HeCyIuX CTeH
3@aHUM W3 K/IQJKU Ha pacTBopax C IlacTU@uKaTopamu 0e3 TpuMeHeHUs
CreliMaJbHBIX /100aBOK, TIOBBIMIAIOIIMX TMPOYHOCTh CIIeIUIeHUs pacTBopa C
KUPITAYOM UM KaMHEM.
[TpumMeHeHVe caMOHeCYII[UX CTeH U3 KaMeHHOM K/IaJKU JJOMyCKaeTCs:
- TIpM 111are TPUCTEHHBbIX KOJIOHH KapKaca He 6osiee 6M;
- TpPU BBICOTE CTEeH 3/laHWi, BO3BOJJMMbIX Ha I/IoL[aJKax

CeHMCMUYHOCTEIO 7, 8 1 9 0a/1/I0B, COOTBETCTBEHHO He Oostee 18, 16 1 9 m.
Krnazka camoHecylMx CTeH B KapKaCHBIX 3[@HUSX AO/DKHA ObITh 1 mu
II kateropud, wWMeTb TUOKWe CBSI3M C KapkKacOM, He TIPeISATCTBYIOIIHe
rOpPU30HTabHBIM CMeIleHUsIM KapKaca B/Io/ib CTeH. Kna/iku B 3aBUCMMOCTU OT UX
COTIPOTUB/ISIEMOCTU  CeCMUUECKUM  BO3JEWCTBUSIM  TMOJpa3fe/isiioTCs  Ha
KaTeropuwu.
Kareropyss KuUpnUuHOM W/IA KaMeHHOW KJaJKWA OmpeJe/sieTcsi BpPeMeHHBIM
COTPOTUBJIEHWEM OCEBOMY PacCTSDKEHHIO T0 HerepeBsi3aHHbIM IIBaM (HOpMasbHOe
CcIiervieHue), 3HaueHre KOTOPOTO J0/DKHO OBbITh B Mpeiesiax:
nns knagky 1 kareropun — R, > 180 kI1a (1,8 krc/cm?);
nns knagku 11 kateropum — 180 kIla > R®, > 120 kITa (1,2 krc/cm?).
[/ TIOBBIIEHHUS] HOPMA/ILHOIO CLierieHuss R°, [O/DKHBI IPUMEHATLCS PACTBOPbI
CO CITeLIMa/IbHBIMU 00aBKaMH.
[lpyiMeHeHVe KUPIMYHOM WIM KaMeHHOoM kmagku ¢ R° < 120 «kIla (1,2
KI'C/CM?) He [I0IyCKaeTCsl.
Mexny TIOBeDXHOCTSIMH  CTeH U KOJOHH  KapkKaca  [I0J/DKeH
rpeZlyCMaTpuBaThCs 3a30p He MeHee 20 MM. [1o Bceli /iiHe CTeHbI B YPOBHE TUIAT
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TOKPBITUS U BepXa OKOHHBIX MTPOEMOB [I0/DKHBI YCTPauBaThCsl aHTUCEUCMUYECKUEe
Tosica, COeJUHeHHbIe C KAPKacOM 3/IaHUSI.

B mecTax mepeceyeHUs1 TOPLIOBBIX U MOIMEPEUHbIX CTEH C MPO/J0JbHBIMUA CTeHaMU
JIOJKHBI YCTPaUBaThCsl aHTUCEMCMUUeCKUe IIBbI Ha BCHO BBICOTY CTEH.
JlecTHuuHble U JUQTOBBIE IIaXThl KapKaCHBIX 3/laHUM  JIO/DKHBI  OBITh
MpelyCMOTPeHbl KaK BCTPOEHHble KOHCTPYKLMW C TO3TaKHOW pa3pe3Kou, He
BJ/IMSAIOLME Ha >KeCTKOCTb KapKaca, WM KakK >KeCTKOe $/Ip0, BOCIPUHMMaROILIlee
CeHCMHUYEeCKYH0 HarpysKy.

151 KapKacHBIX 3[aHUK BBICOTOU |0 5 3TakKed INPY paCyeTHOW CeMCMHUUYHOCTHU 7 U
8 6arnioB AOMyCKaeTCsl yCTpawiBaTh JIECTHUUHbIE K/I€TKA W JUGTOBBIE IIAXThl B
rpefiesiax IjlaHa 3/lJaHus B BUZE KOHCTPYKLMH, OTJe/IeHHbIX OT KapKaca 3[aHMSl.
YCTpOUCTBO JIECTHUUHBIX K/IETOK B BHJIe OTJEIbHO CTOSILUX COOPY’KEHUM He
JoryckaeTcsi. B KauecTBe HeCyIUX KOHCTPYKI[MH BBICOKWX 3/aHuii (Oosiee 16
3Ta)kek) JOJDKHBI UCIO/Ib30BaThCs KapKachkl C AuadparmMaMu, CBSI3SIMUA WU SIIPAMU
JKeCTKOCTH.

Ha nnomaakax, ciokeHHbIX rpyHTamu III kaTeropym 1o CeMCMHUYECKUM
CBOMCTBAaM, CTPOWTE/NbCTBO BBICOKMX 3HAHWM, a TaKKe 3[aHhi C OJHUM WU
HECKOJIbKUMHU KapKaCHbIMM HWKHUMU 3TaKaMW W BBILIEJIEKALIMMU 3TaXKaMU C
HeCyllMMM CTeHaMH, AuadparMaMyd WM KapKacOM C 3allojIHeHWeM, ecyu
3aMoJ/IHEHWe B HIWKHUX 3TaXKaX OTCYTCTBYeT WIM HE3HAUUTE/IbHO BMSIET HAa UX
JKeCTKOCTb, He [JOMyCKaeTCs.

dyHaMeHThI BLICOKUX 3/IaHUN Ha HEeCKabHBIX TPYHTAX JO/DKHBI ObITh CBAaWHBIMU
W/ B BU/Ie CIUIOIIHOW (DyH,@aME@HTHOM TUIUTHI.

KpynHonauenbHble 30aHus

KpyrnHomnaHe/ibHbIe 3HAHUSI [JO/DKHBI UMETh MPOJOJIbHBbIE M TOMEpPeYHble CTEeHBI,
00beIHEeHHbIe MeXXAY CO00M, a TaKXKe C MePeKPLITUSIMH U ITOKPBITHUSIMU B €JUHYIO
TPOCTPAHCTBEHHYIO CUCTEMY, BOCIIPUHUMAIOLLYIO0 CEMCMUUeCKUe Harpy3KU.

B KpynHonaHebHbIX 3[aHUSIX:

- TTaHeJId CTeH W MepeKPbITUH J0/DKHBI ObITh pa3MepoM Ha KOMHary;

- TIaHeJI CTeH JI0/DKHBI OBITh COeIMHEHBI C TIEPEKPLITUAMU ITyTEM CBapKH
BBITYCKOB  apMaTypbl, aHKEPHbIX CTEep)KHeM W 3aKAaZiHbIX JleTasiel;
BepTHKa/bHbIe KOJIOZLbI M YYaCTKU CTHIKOB I10 TOPU30HTA/IbHBIM 1IBaM J0JDKHBI
OBbITH 3aMOHOTMUEHBI MeTKO3ePHUCTHLIM 0eTOHOM C MOHM)KEHHOM yCaZlKow;

- MPY OMMPAHUU TePeKPbITUM Ha Hapy’>KHbIe CTEHbI 3/JaHHS] U HAa CTEHbI y
TeMIIepaTyPHbIX ILIBOB BBIMYCKA apMaTypbl U3 MaHesaed MepeKpbITUN OJDKHBI
ObITh COefWHEHBI CBapHBLIMH COEIMHEHUSIMA C BEePTUKA/JIbHOM apMaTrypoi
CTEHOBBIX MaHee.

ApmupoBaHHe CTEHOBBIX TlaHe/el [JO/DKHO OBITh  BBITIOJIHEHO B BU/JE
MPOCTPAHCTBEHHBIX KAapKAaCOB WJ/M CBapHBIX apMaTypHBIX CeTOK. B ciyudae
TIpUMEHEeHUsT TPeXC/IOMHBIX HaPY>KHbIX CTEHOBBIX MaHe/el TOJIIMHA BHYTPEHHEero
Hecy1iero 6eTOHHOTrO /1051 ZIo/bKHa ObITh He MeHee 100 MMm.

CeueHre MeTa/UIMUECKUX CBsI3el B IIBaX MEXKAY TaHeISIMH He [OJDKHO OBITh
MeHbine 1 cM® Ha 1 M JUIMHBI 11Ba, a 1 3JaHUI BBICOTOR 5 STaXkel ¥ MeHee TIpu
celicMUUHOCTH TIOIAAKKU 7 U 8 6amwioB He meHee 0,5 cv® Ha 1 M [/IMHBI IBa.
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Homyckaetrcss He 6onee 65% BepTHKa/IbHON pacueTHOW apMmaTyphl pa3MellaTh B
MeCTax MepeceueHn CTeH.
CreHbI TI0 BCe [/TMHe U IUPHHEe 3[aHUs JO/DKHBI ObITh HEIPePhIBHBIMH.
Jlomxun [O/DKHBI OBITH BCTPOEHHBIMU, [AJIMHOW, PAaBHOW PACCTOSHUIO MeXAY
coceHUMH CcTeHaMH. B MecTax pa3smeleHus JOIKAW B TIJIOCKOCTHA Hapy>KHbBIX
CTeH JJ0/DKHBI OBITh PaCIio/IoXKeHbI >Kesie300eTOHHbIe paMbl.
Y CTpOMCTBO 3pKEpPOB He [0y CKaeTCs.
3AaHUA ¢ HeCYHIUMH CTeHaMHU M3 KUPNHYa WM KaMeHHOU KJIaJK!
Knajmka Hecylux ¥ CaMOHeCYIUIUX CTeH WM 3arojiHeHre KapKaca JI0/DKHO OBITh
BBITIO/THEHO W3 CHAeAYHOIIMX HW3/e/Ud M MaTepuasioB:KUPIUAU TOJTHOTENbIA WU
MyCTOTe/Nbld MapKu He HWkKe 75 C OTBepCTUSMH pa3mepoM J0 14 mMwm; Tipu
pacueTHOM celCMUYHOCTH 7 0as/yioB [JOMyCKaeTCsi TIpUMeHeHWe KepaMHU4yecKuX
KaMHel MapKu He HWwxe 75;

- OeTOHHBIE KaMHH, CIUIOIIHbIE W ITyCTOTe/ble G/I0KM (a TOM 4YuC/ie U3

nerkoro 6eToHa TVIOTHOCTBIO He MeHee 1200 kr/mM3) mapku 50 U BbIIIIE;
- KaMHU WM 0JIOKW U3 paKyIIeUHHUKOB, U3BECTHSIKOB MapKu He MeHee 35
i Ty(doB (kpome ¢enb3uToBOro) Mmapku 50 U BhILIIe.

B 3aBUCMMOCTH OT COMPOTUB/ISIEMOCTA CEMCMHUUYECKUM BO3[EUCTBUSIM KUPIUYHAS
KJ/IaJiKa pasjenseTcs Ha 2 KaTerOpuu.
KaTteropusi KuUpnuyHOM WIM KaMeHHOW KI/IaJIKU OmpefeisieTcsi BpeMeHHbIM
COMNPOTHB/IEHUEM OCEBOMY PaCTSPKEHUIO TI0 HerepeBsi3aHHBIM 11BaM (HOpMaJibHOe
CLIeT/IeHre), 3HaueHre KOTOPOTo JIOJDKHO OBITh B TIpefiesiax:
nns knagku I kareropun — R, > 180 kIla (1,8 krc/cm?);
nnsa knaaku 11 kareropun — 180 kITa R” > 120 kIla (1,2 krc/cm?).
[Tpu pacyeTHOU celicMUUHOCTHA 7 Oas/IoB [IOMyCKaeTcsl TIpUMeHeHUe KaJKu U3
ecTecTBeHHOro Kamus mnpu R°, menee 120 kIla (1,2 krc/cm®), HO He MeHee 60
kITa (0,6 krc/cm?). TIpu 5TOM BbICOTa 3/1aHKs JO/DKHA OBITH He 0oJiee Tpex STaXkel,
IIMpUHA TPOCTeHKOB He MeHee 0,9 M, LIMpUHAa TpoeMOB He Oomee 2 M, a
PaCCTOSIHUSI MEXK/Ty OCSIMU CTeH — He 6osiee 12 M.
BricoTa sTaka 34aHMKA C HeCYyLIMMH CTeHaMHd W3 KUPIWUYHOM WM KaMeHHOU
K/IaIK¥, He YCUJIeHHOW apMHUPOBaHHEM W/ >Kesle300eTOHHBIMY BK/IFOUeHUsSIMU, He
JO/DKHAa TIpeBbIIaTh TIPA pacyeTHOM cedicMuuHocT 7, 8 wu 9 OGamioB
COOTBETCTBEHHO 5, 4 1 3,5 M.
[Tpu ycuneHWHd KIagKAd apMHUPOBAaHHUEM WU >Kee300eTOHHBIMH BK/TIOUEHUSIMH
BBICOTA 3Ta)ka MOKET ObITh COOTBETCTBEHHO paBHOM 6,5 11 4,5 M.
[Tpu 3TOM OTHOIIIEHHEe BBICOThI TaXka K TOJIII[MHE CTeHbI JJO/DKHO ObITh He Oosee
12.
B 3maHusIX € HeCcylMMU CTeHaMH, KPDOMe Hapy>KHbIX IPOJOJIbHBIX CTE€H JOJDKHO
OBITH He MeHee OZIHOM BHYTPEeHHeH TPO/0/IbHOM CTeHbl. PacCcTosIHYS MeXy OCSIMH
TOTNePEeYHbIX CTEeH WM 3aMeHSIIOLIUX MX paM JOJDKHBI TIPOBEPSThCS pacueToM U
ObITE He OoJsiee MprBeJeHHBIX B Tab/1. 10.2.

Tabnuna 10.2 MwuHUMaTbHBIE PacCTOSIHUSL MEXAY OCSMU TIOTepeuHbIX CTeH B
KaMeHHBIX 3[aHUsAX
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KaTeropus knanku| PaccTofiHMA, M, Mpu pacyeTHOW CENCMUYHOCTHN,
B6annbl
7 8 9
[ 18 15 12
Il 15 12 9

B ypoBHe TepeKpHITU U  TOKPBITUNA  [JO/DKHBI ~ OBITb  BBITOJTHEHBI
AaHTHUCEWCMUYECKUe TI0siCa TI0 BCeM MPOJO/JbHBIM U TIOMEpPeYHbIM CTeHawm,
BBITIOJIHSIEMBbIE W3 ~ MOHOJIMTHOTO  ’kKeje3o00eToHa  WiIM  COOPHBIMU  C
3aMOHOJIMYMBaHUEM CTBHIKOB u HerpepbIBHbIM apMHPOBaHUEM.
AHTHCelicMUUeCKHe TI0siCa BEePXHETro 3Taka JIO/DKHBI ObITh CBsSI3aHbI C KJ/1aJIKOU
BepPTHKaIbHbIMU BbIITyCKaMH apMaTyphbl.

B 3paHUsIX C MOHOJTUTHBIMU Ke/ie300€TOHHBIMU TIepeKPBITUSIMU, 3a/ie/TaHHBIMU T10
KOHTYDy B CTeHbl, aHTHUCeMCMHUYeCKHe T0sica B YPOBHE STHUX IepeKpPbITUH
[0y CKaeTCs He yCTPauBaTh.

AHTHCENCMUUECKUM TIOSIC (C  OIMOPHBIM Y4YaCTKOM TEepeKpBbITHS) [10/DKeH
yCTPauBaThCsl Ha BCHO IIMPUHY CTEHbI; B HADY>KHBIX CTeHax ToyuHor 500 MM U
Oosee IIMpPHWHA II0sICA MOXKeT ObITh MeHbIle Ha 100 150 mm. Bricota mosica
J0/DKHa ObITh He MeHee 150 MM, Mapka 6eToHa — He Hke 150.
AHTHCENCMUUECKUE T0siCa [O/DKHbI UMeThb TIPOAoJibHYX apMmarypy 4 10 npu
pacueTHOU ceficMuuHOCTH 7 — 8 6asisioB U He MeHee 4 12 — ripu 9 Gasnax.

B compsbkeHUsIX CTeH B K/IaJKy JO/DKHBI OBITb Y/I0)KeHbl apMaTypHble CeTKU
ceyeHreM TIPOZOJILHOM apMaTyphl 00IIel IIomaapi0 He MeHee 1 cM°, JIMHOM
1,5 m yepe3 700 MM 110 BBICOTe TP pacyeTHOM CeHCMUYHOCTH 7 — 8 OasiioB U
yepe3 500 MM — ripu 9 Gasax.

Y4acTKu CTeH U CTO/IObI HaJ| uep/lauHbIM TepeKphITHeM, UMeloIre BLICOTy Oosee
400 MM, [JO/DKHBI OBITH apMUPOBAHbl WM  YCHIEHbI MOHOJIATHBIMH
)Kerie300eTOHHBIMU BK/TFOUeHUsSIMU, 3aaHKepeHHBIMU B aHTUCeMCMUUeCKU TI0sIC.
KupnuuHbie cTO/0OBI [OMYCKalOTCA TOMBKO TIPU pacyeTHON CeHCMUYHOCTH 7
6as1oB. [Ipu 3TOM MapKa pacTBOpa Aio/bKHA ObITh He Hike 50, a BbicoTa CTOI00B —
He Oonmee 4 M. B [JByX HampaB/ieHHSIX CTONObI [AO/DKHBI OBbITH CBSI3aHBI
3aaHKepeHHBIMHU B CTeHbI Oa/TKaMHU.

BepTuKanbHble Keyie300eTOHHbIE 3/IeMeHThI (CepJeUHUKH) TOKHBI COeAUHSITHCS
C @aHTUCEUCMUYECKUMHU TTOSICAMU.

’Kene3obeToHHbIe BK/IIOUEHHSI B K/IaJIKy KOMIUIEKCHBIX KOHCTPYKI[UM JO/DKHBI
OBbITh BBITTOJTHEHBI OTKPBITEIMHM He MeHee ueM C OJJHOW CTOPOHBI.
[TpemycMoTpeHHbIe 151 OETOHUPOBAHMS CTOEK TIa3bl [JO/DKHBI ObITh OTKPBITHIMH
He MeHee ueM C [IBYX CTOPOH. Ec/iu KOMILJIeKCHbIe KOHCTPYKLIUU BBITIOJTHSIFOTCS C
)Kerie300eTOHHBIMU BK/IFOUEHUSIMU T10 TOpLiaM TTPOCTeHKOB, TIPO/I0/IbHasi apMarypa
J0/DKHA ObITh HaZIe)KHO COe/lMHeHa XOMYTaMH, YJIO)KeHHBIMU B TOPHU30HTA/IbHBIX
MBaxX KjJaZKh. beToH BK/IOUeHWM AO/DKeH ObITh He Hipke Mapku 150, KaTaska
[I0J’KHA BBITIOJIHATBCS HA PACTBOPe MapKy He Hke 50, a KOJIMYeCTBO MPOA0JIbHOU
apMaTyphbl He ZI0/DKHO TipeBbimath 0,8% Tioriaau cedeHrst 6eToHa IPOCTEHKOB.

Tabsmiia 10.3 Pa3Mephl 371eMeHTOB CTeHbl, BBITIOJIHEHHON U3 KUPITUYHOM KaIK1
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Pa3mMep a1eMeHTa CTEHHb,
DNEeMeHT CTEeHbl M, NMpumMmedaHuns
npu pacyeTHoON
cencMmnyHocTu, bannbl

7 8 9
NMpocTeHkn LLInpnHyY yrnoBbIxX
LWWMPUNHOWN, He MPOCTEHKOB
MeHee, M, nNpu chepyeT NPUHMMaTb Ha
Knagke: 25 cm bonblie

yKa3aHHoOM B Tabnunue.

MpOCTEHKN MEeHbLUENn
LUMPUHBI He- o6xognmo
YCUNATb XKene3obeToHHbIM

| kaTeropuu 064 |09 |1,16 [OpamneHem uim
apMUpoOBaHMEM

Il KaTeropumn 0,77 1,16 1,55

2. Npoembl Mpoembl 6oNbLUEN LLUNPUHDI

LWMPUHOWN, He cnenyeT OKaMMATb

6onee, M, Npu 3,5 3 2,5  pkenesobeToH-

Knhaake | HOW paMKOW

nnn Il Kateropumn.
3. OTHowWweHue
LWNPUHDBI
NpOCTEHKa K 0,33 0,5 0,75
wnpunHe

rnpoema, He MeHee
4. BbiCTyn CTeH B

nnaHe, He bonee, m 2 1 -

5 BbiHOC BbIHOC OepeBAHHbIX
HeoWTyKaTypPEeHHbIX

KapHW308B, He KapHW30B A0MyCcKaeTcs

bonee, M:

n3 Mmatepunasa cteH | 0,2 0,2 0,2 00 1 ™m

n3

Kenes3obeToHHbIX

Sne- MEHTOB,

CBSI3aHHbLIX C aH- 0,4 0,4 0,4

TUCENCMUYECKNMU

nos-

camMu

nepeBsHHbIX,
OLITYKaTy- PEHHbIX
no meTanaunyec- 0,75 0,75 0,75

KOWn ceTke

B 31aHusIX C HECYIIMMU CTEHaMH TI€PBbIe 3Ta)KH, UCIIO/Ib3yeMble 10/l Mara3uHbl U
JApyTHe TIoMelrieHusi, Tpebyroire 60/bIIol CBOOOAHON TUIOIIAAN, JO/DKHBI OBITH
BBITIO/THEHBI U3 JKe/1e300eTOHHBIX KOHCTPYKI[HUM.

[TepeMbIUKH [JO/DKHBI YCTPaWBaThCS Ha BCIO TOMI[UHY CTEHbI U 3a/1e/IbIBATbCS B
K/aAKy Ha riyouHy He meHee 350 mwm. I[Tpu mmpuHe ripoeMa a0 1,5 M 3ajenka
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riepeMbIuek JoryckaeTcst Ha 250 Mm.

banky ieCTHUYHBIX TIIOMIA/IOK AO/DKHBI OBITH 3ajie/iaHbl B K/IaZIKy Ha TyOuHY He
MeHee 250 MM U 3aaHKepeHBbI.

JlecTHUYHBIE TIJIOM[AKK JAO/DKHBI ObITh COeIUHEHBI C TTePEKPHITUSIMHU. Y CTPOMCTBO
KOHCOJIbHBIX CTYyTleHel, 3ajileflaHHbIX B KJaJIKy, He JomyckaeTcs. [IBepHble U
OKOHHbIe TIpOeMbl B KaMepHBbIX CTeHaX JIECTHUUHBIX KJ/I€TOK TIPU pacueTHOU
cericMruHoCTH 8-9 6asI0B ZI0/DKHBI UMETh yKee300eTOHHOe oOpaMyieHHe.

B 31aHusX BBICOTOM TpU M OoJiee 3Taykel C HeCYI[MMH CTeHaMU W3 KUpITHYa WA
KaMeHHOM K/aJIki TIPM pPaCueTHOW celMcMMUHOCTA 9 0asuioB BBIXOABI W3
JIECTHUYHBIX K/IETOK /I0/DKHBI OBITH 110 00e CTOPOHBI 37jaHMUs.

Kene3ob6emoHHble KOHCMPYKYyUU

PaccTrosiHusi MeXAy XOMyTaM{ BHEI[EHTPEHHO CXKaThIX 3/IEMEHTOB B MeCTax
CThIKOBaHUSI paboueil apMaTypbl BHaX/JecTKy 0e3 CBapKu [IO/DKHBI ObITh He
6onee 8d.Eciu o0lijee HackIllieHHe BHELIEHTPEHHO CXKATOTO 3/ieMeHTa MPO/[0/TbHOM
apMaTypoii ripeBbiiiaeT 3%, XOMYThl AO/DKHBI ObITH YCTAHOBJ/IEHBI HAa PaCCTOSTHUU
He 6os1ee 8d u He 6onee 250 MM.

B Ko/IoHHaXx paMHBIX KapKacOB MHOTO3Ta)KHbIX 3[aHUA TIpU pacyeTHOM
cericMuuHocTd 8 ¥ 9 Gas/uUIoB 1Iar XOMyTOB He [OJDKeH TpeBbiiaTe 1/2h, a ansa
KapKacoB C HecyIuMH Avadparmamu — He Gosiee h, re h — HauMeHbIHMI pa3mep
CTOPOHbI KOJIOHH TMPSMOYTOMBHOTO WX [IByTaBPOBOrOo ceueHusi. [Iuametp
XOMYTOB B 3TOM C/Tyuae 0JKeH ObITh He MeHee 8 MM.

B Bsi3aHBIX KapKacaxX KOHI[bI XOMYTOB /IO/DKHBI OBITb 3arHYTbI BOKPYT CTEPXKHS
TIPO/I0/IbHOM apMaTyphl U 3aX0/IUTh BHYTPh O€TOHHOTO sifipa He MeHee yeM Ha 6d
XOMYTa.

OneMeHTbl COOPHBIX KOJIOHH MHOT'O3TaXKHbIX KapKacCHbBIX 3[aHUN JO/DKHBI OBITh
YKPYIIHEHbl Ha HeCKOJbKO JTa)keh. CThIKM COOPHBIX KOJIOHH [IOJ/DKHBI OBbITh
pacIioyioXkeHbl B 30He C MEHBIIMMH H3ruOarmmMu MoMeHTaMu. CThIKOBaHHe
MIPOZIO/ILHOM apMaTyphbl KOJIOHH BHAX/IeCTKy 0e3 CBapKH He [JOITyCKaeTCsl.

B mnpeaBaputenbHO HaMpsDKeHHBIX KOHCTPYKLUSX He [IOMYCKAaeTCs TPUMEHSThH
apMartypy, [/isl KOTOPO# OTHOCUTeTbHOe y/ITMHeHUe TI0c/ie pa3pbiBa HbKe 2%.

B 3aHMSX ¥ COOPY)KEHUSIX pacueTHOM CeMCMHUHOCThIO 9 OanoB 6e3
CTiellMaJbHBIX aHKEPOB He [IOMyCKaeTCsl TIPUMEHSTb apMaTypHble KaHaTbl U
CTep>XKHEBYIO apMaTypy MepUOANYeCcKOro Ipodus fuaMmeTpoM Oosee 28 MM.

B mpeaBapuTebHO HAMpsUKEHHBIX KOHCTPYKIMAX C HATSDKEHHEM apMaTypbl Ha
0eTOH HarpsiraeMasi apMaTypa /I0/KHa OBITh PAcIio/ioKeHa B 3aKPBITBIX KaHasax,
3aMOHOJ/IMUEHHBIX B JlajibHeIieM 6eTOHOM WU PaCTBOPOM.

MeToAMKA ¥ MOPSAAOK BHINMO/THEeHUsSI Pab0ThI

1. VI3yunTh MPOEKTHYIO IOKYMEHTALIWIO Ha 00c/iesiyemMoe 37jaHue.

2. [IpoBecTu obcnemoBaHye 3MaHUS.

3. Tlpu momoIy 37eKTPOMarHWUTHOTO TpUOOpa MPOU3BECTH W3MepeHHe
3allIUTHOTO CJIOSI M JMaMeTpa apMaTypbl B >Kee300eTOHHBIX KOHCTPYKLIMSX
obcnemyemoro 3aHus 6e3 paspyiieHusi 6eToHa.

4. TIpu momoIM MojoTKa KalllkapoBa M3MepUTh IPOYHOCTb OeToHa U
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KUPIMAYHOW KIaJKH.

5. Ornpefenuts HeCOOTBETCTBUSI IIPOYHOCTHBIX, KOHCTPYKTHMBHBIX
XapaKTepuCTUK obcnegyemMoro 37aHWs W OT[eNbHBIX KOHCTPYKLUH C
TpeOOBaHUSIMHM CTPOUTETHHBIX HOPM U TIPABUIL.

Cojep)xaHue oTuera 4 ero ¢popma
OTueT 10 TpakKTHYeCcKol pabore odopmisieTcss B TeTpafsaxX st J1abopaTOPHBIX
paboT U [JO/DKeH CoZieprKaTh: Iie/ib pab0Thl, METOAMKY ITPOBeIeHUsT 00C/Ie[oBaHus,
pe3ynbTaTthl 00C/Ie0BaHMS, OIMMCAHWE W TIPHUHIUAIT PabOThI MPHUOOPOB, CXEMBI
TIPOBEe/IeHUs UCTILITAaHNH, He00X0AUMble rpadUKU U TabO/MIIBI, pacyeThl, IepeueHb
BBISIBJIEHHbIX ~OTKJIOHEHHH OT HOPM, BBIBOJbI, CITMCOK MCIIO/b30BAaHHOM
UTEpaTypBhl.

Bonpochl /i 3aIMThI Pad0ThI
1. MeToauka ob6cnenoBaHus 30aHUS.
2. CeiicMuueckre TpeboBaHUsl, TIpeIbsB/sIEMbIe K KUIbIM U
00I11eCTBEHHBIM 3/IaHUSIM.
3. CeticMrueckue TpeOOBaHus, TIPeIbSIBsIEMble K KADKACHBIM 3/IaHUSIM.
4. OnvcaHue ¥ TIPUHLUIT PaboThI TTPUOOPOB.
5. CxeMmbl IpOBe/IeHUsT UCTIbITAHUM.

ITpakTHyeckas moAroroBka Ne3
YnbTpa3ByKoBO# MeTO/ OL|eHKH CeliCMUYeCKHUX
CBOMCTB I'DYHTOB
enb padoThI
1. IIpakTHhueckoe 3HAKOMCTBO C  yJ/IbTPa3ByKOBBIM
VMITY/IbCHBIM aKyCTHYeCKUM MeTOZOM UCIIBITaHUS TPYHTOB
OCHOBaHU.
2. W3yueHve MeTOAMKH OMpefe/eHus CeMCMUYECKHUX
XapaKTepUCTHK T'PYHTOB OCHOBaHUS.

Teopernueckoe 000CHOBaHHE

[Onsa  omnpeneneHdss — CEWCMUUYECKMX ~ XapaKTEPUCTUK  TPYHTOB B
nabopaTOPHBIX YC/IOBUSIX IIMPOKOE PacCrpOCTpaHeHHe TIOMYUYW/T HUMITY/IbCHBIM
yJIbTPa3ByKOBOU METO[,.

WmnyabCHBIA ~ yIBTPa3BYKOBOM MeTof obecrieurBaeT CpaBHUTETBHO
Masble 3aTpaTbl BpPeMeHHU /Il IIPOBeJeHUs] WCIBITaHWM, JaeT BO3MOXXHOCTb
OTpe/ie/iATh MHTEepPeCyIole XapaKTePUCTUKY Kak 00pasLioB B 1abopaTopuu, Tak
U TPYHTOB B /000M [OCTYNHOM TOUKe MacCHMBa OCHOBAaHUsI B TIOJEBbIX
yCJIOBUSIX.

Takke WMIy/JbCHBIM  Y/JAbTPa3BYKOBOM  MeETOJ, TO3BOJISIET  BECTU
HerpepbIBHbIN KOHTPOJIb MPU 3aMaurBaHuy 00pasiia U Mpy yIJIOTHEHUU ero To/
Harpys3Kou.

Ha opHuxX U TeX ke oOpasijax WCIbITaHUS UMITY/TbCHBIM METOJOM MOTYT
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OBITH TIOBTOPEHBI MHOTOKPATHO 0e3 pa3pyllleHust WK MOBPEXXAEeHHUs TIOCTeHUX
1 He TpeOyIOT CrieLianbHOM MOATOTOBKH.

[Tpubopel, paboTa KOTOPHIX OCHOBAaHAa Ha MMITY/IbCHOM Y/IbTPa3ByKOBOM
MeTOoZie, UCIIOJ/Ib3YIOTCS [/isi U3MepeHusi BpeMeHU U CKOPOCTH PacripOCTPaHeHust
yJIbTPa3BYKOBBIX BOJIH ITPU NTOBEPXHOCTHOM U CKBO3HOM TIPO3BYUHBaHUM.

Onpeje/ieHHe CKOPOCTH PacpoOCTPaHEHHsI BOJIH B 00pasije

[nsi ompezesieHUsT CeMCMUYECKUX XapaKTePUCTUK TPYHTOB, MPOU3BOJST
M3MepeHre BpeMeHU paclpoCTpaHeHHWsl yabTpa3ByKa B oOpasiie rpyHra (t) u
6a3b1 mipo3ByurBanus (b). [To u3MepeHHBIM BeTMUKMHAM OTpPee/sIIOT CKOPOCTh
v).

CKOPOCTB PacCripoCTpaHeEHUA BOJIH B 06pa3ue orpeaessroT 110 (bOpMYJ'IEZ
b

\

(11.1)

t tg

rge V. CKOpPOCTh pacripOCTpPaHeHUs! yabTpa3ByKa, M/C;
b  akyctuueckas 0a3a u3MepeHHs, paBHas pa3Mepy HUCCAeAyeMOro
3jIeMeHTa B HallpaB/IeHUH TTPO3BYUUBAHUS, CM;

t BpeMsl pacripoCTpaHeHUs1 y/IbTpa3ByKa, C;
t, TIOCTOsIHHAs TIOTIpaBKa YJbTPa3BYKOBOIO Mpubopa, omnpejesseMas Mpu

COMKHYTBIX JaTuhKax mprubopa, C.

[To ckopocTH pacripocTpaHeHUs yJIbTpa3ByKa B TPYHTE MOXXHO OMpeJeUTh
CeMCMUYECKY0 UHTEHCUBHOCTb FPYHTA.

Tabmuma  11.1 Koppensiiusi MakCUManbHbIX YCKOPDEHUM, CKOPOCTeM,
CMEIIIeHUI M OCTaTOYHBIX CMEIleHUH IPYHTa C 0a/I/TbHOCTBIO J
MakcnMmanbH OcTaTo4Hoe
BannbHOCT oe CKopOCTb, CmMmeleHne, cMeLLeHme,
b, J yCKOpEHWe, cm/c M cM
cm/c?
NWHTepBan NWHTepBan NWHTepBan NHTepBan
(MmegounaHa) (megounaHa) (MmegouaHa) (MmegounaHa)
> 0,71, 0,0290,0 0,0006 0,00
7 86 28
(1,1) (0,05) (0,0013)
3 1,7 4, 0,086 0,0 0,0028 0,0
3 25 14
(2,8) (0,15) (0,0062)
4 4,3- 0,25-0,75 0,014 0,0
11 (0,44) 65
(6,9) (0,03)
112 0,75 2, 0,065 0,
5 7 2 31 <0,025
(18) (1,3) (0,14)
6 277 2,26, 0,311, 0,026 0,
0 5 5 4
(44) (3,8) (0,68) (0,1)
7 7018 6,51 1,57, 0,44
0 9 1 (1,2)
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(110) (11) (3,3)
3 180 44 195 7,13 4 30
0 7 4 (11)
(280) (33) (16)
9 440109 5717 3416 3016
0 0 4 0
(690) (98) (75) (70)
10 180 60
(300)
11 6(())0 160
(1000)
12 >1600

MeTo/UKa ¥ MOPAJOK BHITIOJTHEHUsI Pa00ThI

1. O3HaKOMUTBHCS C MPUHLIATIOM Pab0ThI PHOOPOB.

2. O3HakoMHUTbCSI € (U3MKO-MeXaHUYeCKHMH CBOMCTBaMM 00paslioB U
pacripefie/IuTh UX TI0 KaTeropusiM.

3. OnpenenuTb pacyeTHYH CeMCMUYHOCTH TUIOL[AZKH, OTKYy/a ObLT B3SIT
obpa3ert.

4. MHOrokpaTHO W3MepWUTb, a 3aTeM OIlpe/ile/IuTh CpeJHee BpeMs
MIPOXOXKAEHUs  y/IbTpa3BykKa depe3 obpasei]. O6paboTKy pe3ynbTaToB
IIPOU3BONTE B TabmuHOM hopme (Tabs. 11.2).

5. Beruvciute mno  ¢gopmysne  (11.1)
yJIbTpa3ByKa B obpasije.

6. Ucronb3ys romydyeHHble 3HaueHus, 1o Tabmwmie 11.1 ompenenuTthb
CcelcMUUecKyr MHTeHCUBHOCTb I'PYHTa B Oaiax.

7. CKOppeKTUpOBaTb  pacCueTHyl  CelCMUYHOCTh  IUIOMIQAKA B
COOTBETCTBUM C TIOJIyUeHHbIMU 3HAaUeHUSIMU CEMCMUUECKON WHTEeHCUBHOCTHU
TpyHTa.

8. BbIMo/HUTE aHa/MM3 TIOJIyUeHHOTO MaTepuana C TI0C/IeAyIOLUM
0000111eHreM U BHIBO/IAMHU.

Tabsmia 11.2 O6paboTka pe3y/bTaToOB

CKOPOCTb  pacIipOCTpaHeHUs

CpenHee Bpems, CKOIOObCTb. cMm/c

N3mep. Bpema t, C v

t — te —
10°c

n P P

No Kon-Bo
06 | nsmepeH
p. M, n MKC t

APWNRURRWNPRE
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Copep)xanue oTyera u ero ¢opma

Otuer 10 TmpaKTUUeckou pabore odopmaseTcs B TeTpaasx s
nabopaTopHbIX PpabOT W JO/DKEH Ccofiep)KaTb: 1eflb  paboThl, OIMHCaHue
yJIbTPa3ByKOBOI'O MeTO/Ia UCITbITaHUsI TPYHTa, He0OX0ArMbIe Tab/UIbl, pacyeThl,
BBIBO/IbI, CITHCOK MCITO/Tb30BaHHOM JIUTEPATYPBhI.

Bonpocsk! /151 3aIUTHI Pad0ThI

1. YibTpa3ByKOBOW MeTO[, UCTIBITAHUSI TPYHTA.

2. CKOpOCTb pacIipocTpaHeHUsi BOJH B o0Opastie.

3. OnpejiesieHye cericMUUeCKON UHTEHCUBHOCTH.

IIpakTHnueckas nmogroroBka Ne4
OcHOBHBIE NPUHIMIIBI CTPOUTEIBCTBA B MPOCA/J0YHBIX TPYHTAX
Iennb padoThI

[TpakTryeckoe 3HAKOMCTBO C CHOBHBIMU TIPUHLIAIIAMH CTPOUTE/IbCTBA B

MPOCA/IOYHBIX TPYHTaX
TeopeTnueckas 4yacTb

[TpocaziouHble TPYHTHI LIMPOKO pacnpocTtpaHeHbl B FOxHOM u CeBepHOM
Awmepuke, HoBoli 3enanaun, CeBepHoli Adpuke, CpenHeli A3um, B EBporie 1 A3um.
Ha Ykpaune onu 3aHumarot cBbille 70 % Ttepputopuu. Ha CeBepHom KaBkasze u
3aKaBKa3be TpOCaZlOuHble TPYHTbI BCTPEYAKOTCS B pavOHax 3emJleflesus,
TIPOMBILLJIEHHOTO U TPakKZaHCKOTO0 CTPOUTEJIbCTBA.

XapakTepHbIMM BHELIHWMU TPU3HAKAMM JIECCOBBIX M JIECCOBUAHBIX MOPOJ,

SIBJISIIOTCSI:  BUJUMasi HEBOODY)XeHHbIM TJIa30M TIOPUCTOCTb, 00yC/IOB/IeHHast
Ha/IMuieM TOHKMUX, Oojiee WM MeHee BePTHKAbHBIX KaHA/bLEB; CIIOCOOHOCTHIO
JepXKaTbCsi  BePTUKAIbHBIMM  OOpbIBAMH  3HAUWUTENbHOM  BBICOTBI;  OBICTpast
pasMOKaeMOCThb B BOJle; OTCYTCTBHE MeJIKOM CJIOUCTOCTH; CBeTJasl OKpacka B CYyXOM
COCTOSIHUM; Ha/JduuMe XOJOB MeJKUX JKMBOTHBIX (KPOTOBMH);  Oosbliive
HepaBHOMeEDHbIe Jedopmaluu (MpocajKv) NpU YBI&KHEHWW MOJ, [JeHCTBUEM Beca
3[@aHUsl WIM TOJIbKO OT [JeMCTBUSI COOCTBEHHOrO Beca; CYLeCTBEHHOe H3MeHeHue
(M3MKO-MexXaHUYeCKUX CBOMCTB IOJ BJMSIHUEM BJard M HaMpshKeHHOI'O COCTOSIHUS.
OTmeuaeTcsi BbICOKAss WM3MEHUMBOCTb OCHOBHBIX XapaKTepUCTHK IPOCaZ,0YHOCTH:
OTHOCUTE/IbHOU IIPOCaJOYHOCTH € W HAuya/bHOIO IIPOCAI0YHOrO [ABJIEHUS Dsl.
cpeZiHee KBaJlpaTUUHOEe OTK/IOHEeHHUe MPOoCajZiku OT COOCTBEHHOT0 Beca

172

S

[ e,
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I7le O — Cpe/IHee KBa/IpaTUUHOEe OTK/IOHEHUE Es.
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OcpenHeHUe €4 U Py BBITOMHSAETCS ABYMSs criocobamu. [1epBbIii 3aKI0UaeTcs B
OCpeZJHeHUM OTBITHBIX 3HAUEHWW B Mpefiesax, BblJeneHHbIX Ha momaake UI'D. Tlo
BTOPOMY CIOCOOy 110 BCEM TEeXHHUECKHM CKBa)XKMHAM BBIUMC/IAETCS CpeIHSs
3aBUCUMOCTb &y =f(n) A1 pa3HbIX Harpy3o0K, a TakXKe CpejiHsist 3aBUCUMOCTb py=f(n)

[Tos pgeiicTBMeM Harpy3kd U 3aMauyMBaHWs HaO/IOJAOTCS BepTUKa/bHbIE
Jecdopmaliuu  TIPOBA/IbHOTO XapaKTepa, CBsi3aHHble C KOPEHHbIM HapyllieHheM
CTPYKTYphl. AOCOJIOTHBIE BeJMUYMHBI ITPOCAZIOK YaCTO TIPEBBIIIAIOT TIpe/ie/TbHO
JOMyCTHMble. 3aMauMBaHUe, KakK MpaBWIO, HepaBHOMEPHO Mo muiomjaau. Ilo 3Toi
NpUYrHe BO3HUKAIOT 3HAuWTe/bHble HepaBHOMepHbIe AedopMaliviu. 3aMauuBaHUe
IPYHTAa NPUBOAUT K W3MEHEHWID HaMpsPKeHHOTO COCTOSIHWSI B MaCCHBE TDYHTOB.
[Ipoucxoaut STO BCAEACTBUE: YBeIWYEHUS] BJIOKHOCTA TIPU  aBapUUHOM
3aMauyMBaHUM; YIUIOTHEHHS TPYHTOB MPH JIMKBUJALIMM UX TIPOCAJOYHBIX CBOWCTB;
yCTPOMCTBA 0OpATHBIX 3aChITOK KOTJIOBAHOB (B [IBYX MOCTEIHUX C/TyYastx MIOTHOCTD
TPyHTa B CYXOM COCTOsIHMM Bo3pacraer ¢ 1,35 .. 1,5 mo 1,75 .. 1,95 r/cm?);
npuMeHeHUs1 (GyHJaMeHTOB U3 3a0MBHBIX, HAOMBHBIX M OypOHAOWBHBIX CBal;
yCcTpoiicTBa (yHAAMEHTOB MO, TeXHOJOoruueckoe o0Opy/oBaHHe; IMOCTOSHHOM U
BpEMEHHOM Harpy3Kd Ha I0/Ibl, OT Beca 37jaHWN U COOpYXeHuH (MX HeoOXoauMo
YUUTHIBATh He TOJIBKO B TIpeiesiax akTUBHOU U JepopMUpyeMOl 30H, HO B Mpejienax
BCeM MPOCAZ0UHON TOJIILIM, B TOM UHCJ/Ie U TIPU CKaTHUU TTOACTU/IAIOIIMUX ee TPYHTOB);
OUHAMMUECKUX BO3/eNWCTBUM OT paboTalomumx BHYTPM U BOKPYT 3[aHUN
TEeXHOJIOTMUECKOTO  00Opy/IOBaHUs, ’Kee3HOJIOPOXKHOTO ¥ aBTOMOOWU/IBHOTO
TpaHCIIOpTa.

[Ipy yCTpOWCTBe TIJIAHMPOBOYHBIX HACHITIE BEPTUKAJ/IbHbIE HAIMpsOKeHUs B
MPOCaZl0UYHOM ToJIIe Bo3pactatoT. Cpesbl IPyHTa, YCTPOMCTBO MO/IBAJIOB, TOHHE/EU
MIPUBOJIUT K pasrpy3Ke I'PYHTOBOW TOJIM. YBeJUYeHHe HalpshKeHHOTO COCTOSTHUS
MIPUBOJUT K [IOTIOJTHUTE/IbHBIM OCaZikaM MO CTWIAIIIUX TPOCAL0YHYI0 TOJIIY
HeIpoCaJJ0UHbIX IPYHTOB. B ciyuae nmogbema Mno/i3eMHbIX TPYHTOBBIX BOJ, MPOCaZKU
TPYHTOB MPOUCXOZAT CO 3HAUUTEJ/IbHBIM 3ara3/blIBaHHeM Y BOJOHACBILL€HHbIN FPYHT
COXpaHsieT OCTaTOUHYH TPOCA/IOUHOCTh. [Ipu CHIKeHMH OBICTPO TIOJHSIBILIETOCS
YIIB MHTeHCUBHOCTH IIPUPOCTA NPOCaZ0K BO3pacTaer.

1711 OLIeHKU TeXHUYEeCKOro COCTOSIHUSA 3/laHUM, TTOCTPOEHHBIX Ha MPOCaJ0UHbIX
IPYHTaX, 4aCTO UCIO/b3YIOT KpuTepuit E.C. Py1eHKO, BK/IFOUAIOIUM NSTh CTeleHeu:

I — HamMuMe B cTeHaX U (PyHAaMEHTaX BOJIOCSHBIX TPEIWH, C PACKPLITHEM He
bosiee 3 MMm;
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IT — To e, ¢ packpbiTueM TpewuH A0 10 MM, WMEILIUX TPOTSKEHHOCTh B
rpejiesiax JBYX-Tpex Ta)Keu;

IIT — To e, B OOJILITIOM KO/IMUeCTBe, ¢ packpbitieM 10 ... 30 MM, B Tipefiesiax
IBYX U 00Jiee 3Taxkew;

IV — aBapuiiHOe COCTOsIHHME 3[JaHUsI C PACKPBITHEM CKBO3HBIX TpeluH Oosee 20
MM, C OMACHOCTBIO pa3pyLlIeHUs OTJeNbHBIX y3/10B KOHCTPYKLIUN;

V — paspyllieHue 3[laHus UK ero YacTH.

[TpyuriHaMu 3HauWTeNbHBIX Jedopmaliuii 34aHUM Ha CBalHBIX (DyHJaMeHTax B
CJIOXKHBIX MH)XEHEPHO-Te0JIOTMYeCKUX YC/IOBUSIX SB/SIOTCS: HeIoJIHasg Ipope3Ka
CBasiMU TIPOCAZIOUHBIX TPYHTOB, PACIIO/IO’KeHWe KOHI[OB CBall B C/1IaObIX IpyHTax
(Topdwl, canponenu, WIKCTble TPYHTHI), MOAbEM CBali B IMYYUMHUCTBIX TPYHTaX,
pacroJ/io’KeHre KOHLIOB CBall B IPYHTaX Pa3sHOM MUVIOTHOCTA WM Ha KPyTOIaJaroleM
pesbede, Vi3MeHeHUe TUZPOreosIoruyecKux yCJIOBUH (mogTorIeHue),
MIPOBOLIMPOBaHHbIe TIOJBMKKMA OOMBIIMX MacC TPyHTa, MHOTOKPaTHOe TPU/IO)KeHHe
3HAUWTEbHBIX BPEMEHHBIX HAarpy3oK, BHELIEHTPEHHOE TMPU/IO)KEeHHWEe BPEMEHHBIX
Harpy3ok (pasrpy3ka 1 3arpy3ka CUJIOCHBIX OaHOK).

B cnydasx, Korjja MCK/IOUaeTCsl 3aMauyMBaHMe TMPOCAJ0YHBIX TPYHTOB CBEPXY
WU BCJIEJCTBUE TMOJbEeMa YPOBHSI TPYHTOBBIX BOJ, & BO3MOJKHO JIMIIb MeJJIEHHOe
TOBbIIIIEHWe BIa)KHOCTU, OCHOBaHUS U (yH/laMeHThl POEKTUPYIOT KaK Ha 0OBIUHBIX
HeIpoCaJJOUHbIX TPYHTaXx.

ITpu BO3MO>KHOCTH ¥ HeW30€XHOCTH 3aMaurBaHWs HOpPMaslbHasl 3KCTUTyaTariysl
3aHUsI U COOPY’)KEeHMsI [JOCTUraeTCsi MpUMeHeHWeM OJHOr0 U3 C/eAyIUX
TIPUHLUIIOB:

* yCTpaHeHUsI TIPOCa/I0YHBbIX CBOVCTB FPYHTOB;
* TIPOPE3KH MPOCA/IOUHBIX TPYHTOB T/TyO0KUMU yHIaMeHTaMu;

* KOMIUIEKCA MEpOIpUSITUM, BK/IOUAIOIIUX  TOATOTOBKY  OCHOBaHWUS,
BOZI03AILIUTHBIE U KOHCTPYKTUBHbIE MEPOTIPUSITHUSI.

YcTpaHeHWe TPOCaZIOUHBIX CBOWCTB JOCTUTaeTCsl IMyTeM YIUIOTHEHUS W
3aKperieHus.

[ yruIOTHEHWs MPOCaJOUHbIX T'PYHTOB C | TWUIIOM TPYHTOBBIX YC/IOBUW IO
MPOCA/JOYHOCTH TIPUMEHSIIOT: TIOBEPXHOCTHOE YIJIOTHEHUE TsDKe/IbIMUA TpaMOOBKamH,
BbITPaMOOBBIBaHME KOT/IOBAHOB, YCTPOMCTBO IPYHTOBBIX MOJYIIIEK.
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Ha rutomjagkax co II TUIom NpUMeHSIFOT: TipeJBapyTe/ibHOe 3aMauruBaHue, B TOM
yucse, ¢ TIyOMHHBIMM B3pbIBaMH, TyOMHHOe YIIJIOTHEHWe TIPOOMBKOM CKBa)KWH
(TPyHTOBBIMY CBasiMHh) U Jp. 3aKPeIUISIIOT NPOCaJJOYHble TPYHThI CUIMKATHU3aLeu,
ooxurom. IIpope3kol MPOCAOUHBIX TPYHTOB TayOOKMMH  (dyHAaMeHTaMHu
obecmieuriBaeTcs repefiaua Harpy3ku (GyHJaMeHTOB Ha TMOACTH/IAIOMMNA rpyHT. OHa
BBITIO/THSETCS CBaiHBIMU (hyHAaMeHTaMH U3 3a0HMBHBIX U HAOMBHBIX CBaii, CTOI0aMu
Y3 3aKpervleHHOro TpyHTa. Bojo3aluTHble MepOorpusTUsl TIPUMEHSIIOTCS, Kak
MpaBW/IO, Ha T/IOIIA/IKaX CO BTOPbIM THUIIOM I'PYHTOBBIX YC/IOBUH MO MPOCAZ0OUHOCTH
C L[eJIbI0 CHW)KEHHS BEPOSITHOCTH 3aMaurBaHUsi TPYHTOB, UCK/TFOUeHUSI UHTEHCUBHOTO
3aMauvBaHUs Ha BCHO TOJIIMHY, KOHTPOJISI 3a COCTOSIHWUEM ceTeld, obecrieueHust
CBOEBPEMEHHOT0 TpeJj0TBPAlLeHUsl 3aMauyrBaHUsl.

B komIuiekC BOZO3alIUTHBIX MEpPONpPUATUA BXOJWUT: KOMIIOHOBKA Te€HIUIaHa,
MJIaHUPOBKA  3aCTpaviBaeMOW  TEPPUTOPUM, YCTPOMCTBO TOZ, 3JaHUSAMH U
COOPY’KEeHHSIMU MaslOBOJOMNPOHULIAEMbIX SKPAHOB, KayeCTBEHHasl 3achIlKa Ma3yxX
KOT/JIOBAHOB W  TpaHILEW, YCTPOMCTBO YIUMPEHHBIX OTMOCTOK, MPOKJaJKa
KOMMYHUKALUM, HECYL[UX BOAY, B HEMPOHUL[@eMbIX JIOTKax, OTBOJ] aBapUMHBIX BOJ,
3a rpejesbl 3[jaHusl.

Ins  obecrieueHuss  TPOYHOCTH, YCTOMUMBOCTA M 3KCIUTyaTal[MOHHOM
HaZIe)KHOCTH  3[aHUM, BO3BOAUMBIX B TPYHTOBbIX YyCa0BusiX II-ro Tuma mno
MIPOCaZloYHOCTH, He0OXOAMMBI pacyeThl Ha BO3/lefiCTBHE:

* WCKDUBJIEHWS] OCHOBAHUS IO/ 3[jJaHWEM BCJIeZICTBHE TIPOCAJKKA TPYHTa OT
COOCTBEeHHOI MacChl;

* HEPAaBHOMEPHBIX MPOCaJOK OCHOBAaHUSI OT HArpy3ku (yHJaMeHTOB B Ciyuyae
HEeIOJTHOTO  yCTPaHeHWsl TPOCAZIOUHOCTA TPYHTOB B Je()OpMUPYeMOW 30He
OCHOBaHWUSI;

¢ TOPHU30HTA/IbHBIX ,[[eq)OPMaLH/Iﬁ OCHOBAHUA;

* YCUJIMM, BO3HUKAIOL[MX B KOHTAKTHBIX YCTPOMCTBAX KPYMHOIAHEe/bHbIX TOMOB
TIpYU 3aMbIKaHWH Jie)OpMalMOHHBIX 1IBOB.

KOHCTPYKTUBHBIE MepONpUSATHS TIPUMEHSIIOT TIPU CTPOUTEIbCTBE 3[aHUM Ha
MpoCa/ouHbIX rpyHTax Il Tmma nmo mpocajouyHOCTH, BO3BOAUMBIX C UCIIOb30BaHHUEM
KOMILJIEKCa MepONPUSITU, KOTOPbIe HallpaB/ieHbl Ha:

* TIOBBIILIEHHWE MPOYHOCTH U OOIIei MPOCTPaHCTBEHHON >KeCTKOCTH 3jaHWM U
COOPY’KeHUU;
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* yBe/MUeHUe TIOJAT/IMBOCTU 3[aHUM M COOPY’)KEeHHMW 3a CueT TIpUMeHeHUsl
TMOKUX WK TIO/JaT/IUBbIX KOHCTPYKLIWA;

* obecrieueHHe HOPMAaJILHOM JKCIUTyaTallUM 37@HUK W COOPY>KeHUM TpH
BO3MO>KHBIX HEPAaBHOMEPHBIX MPOCa/JKax TPYHTOB OCHOBAHMUSI.

MeponpusiTusi TepBOM TPyNMbl BK/IOUAIOT: pa3pe3Ky 3/laHUsi 0CaJ0YHBIMU
IIIBaMHA Ha OT[e/bHble OTCEeKH, YCTPOMCTBO ’Ke/e300eTOHHBIX TIOSICOB U
apMUPOBaHHbIX  IIBOB,  [IOBbIIIEHWE  CTENeHW  apMUPOBaHUSI  OTJe/bHBIX
)Kesie300eTOHHBIX 3/IEMEHTOB, YCTPOMCTBO »KECTKHUX T'OPU30HTA/NBHBIX Auadparm,
ycuneHve (QyHZAMeHTHO-TIOABaNbHOM 4YaCTH 3[@aHUM U COOPY>XeHUU MyTeM
TIpUMeHeHHsI MOHOJIMTHBIX U COOPHO-MOHOMTHBIX (PYyHZAMEHTOB.

MeponpusTrsi BTOPOU T'PYIIbl COCTOSIT B oOecrieueHUM TMOKOW CBSI3U MeEXIY
OT[e/TbHbIMA  371eMeHTaMU  KOHCTPYKLMM, TIOBBILIEHWU TUIOLAaAu  OMNUpaHus
OTJle/TbHbIX KOHCTPYKTUBHBIX 3JIEMEHTOB, YBEJIWUEHWH YCTOWUYMBOCTH 3JIEMEHTOB
KOHCTPYKL[MM TIPU MOBBILIEHHBIX AedhopMaliusiX OCHOBaHWM, TMOBBILLIEHWW BJ/aro- u
BOZIOHETIPOHULIAEMOCTU CTHIKOB MEXKJy OTZe/IbHbIMU 37IeMeHTaMU KOHCTPYKLIUIA.

MeponpusiTisi TpeTbell TPyMMbl  3aK/JOYAIOTCSI B MPUMEHEHUH TaKUX
KOHCTPYKTHUBHBIX DEIIIeHHUI OT/e/bHbIX Y37I0B U JieTajel, KOTOpble TMO3BOJISIOT B
KOPOTKHE CPOKM BOCCTAaHOBUThH TIOC/IE HEPAaBHOMEPHBIX IMPOCA/[0OK HOPMa/bHYIO
SKCIUTyaTalfio KpaHoB, JIUGTOB U T.J., YBeJIMUEHUU TabapUTOB MEXIY OTZe/TbHBIMU
KOHCTPYKILIMAMH, 00eCTreurBaron{MMA BOCCTAHOB/IEHHME HOPMAaJIbHOM SKCITTyaTaljuu
o0opy/10BaHUSI.

[Tpy yaCTUUHOM yCTpPaHEHWM TIPOCA/IOUHbIX CBOMCTB I'PYHTOB MOBEPXHOCTHBIM
YIUIOTHEHUEM TsDKeTbIMU TPaMOOBKaMH, XUMHAUYECKHUM 3aKperjieHheM, YCTPONUCTBOM
I'PYHTOBBIX TIOAYIIEK B Tpefiesiax BCel TUIOMIAZiM 3/laHUsI B OCHOBAaHWU 0Opa3yeTcs
MaJI0-BOIOHENPOHULIAEMbIN  3KpaH. VIHTEHCHBHOCTh YB/I&)KHEHUsI TPYHTa Ppe3KO
CHWKAeTCs.

CylllecTByeT MeTOJ, OpPraHW30BaHHOTO YBJI&)KHEHUS] MPOCAZIOUHBIX TPYHTOB
OCHOBaHMI 3/laHUs. ¥YBJIa)KHEeHHe TPYHTa TPOU3BOIUTCS TTOC/Ie BO3BeeHUsT KOPOOKHU
3/laHKs ¥ Habopa MM ITPOEKTHOM MacCChl M >KeCTKOCTH. [I1s1 oOecrieueHust M3ruOHOM
JKECTKOCTU YCTPauUBalOTCS >Keie300eTOHHbIE WM apMOKUPITMYHbBIE TIOsiCa B HWDKHEN
30He (B mofoiBe (yHJamMeHTa, ToBepX COOPHBIX OeTOHHBIX OI0KOB, B ypOBHE
TepeKPBITHS [IOKOJBHOTO 3Ta)ka) Ha C/Iydaid peanv3anuy JedopMalydii mporuba u B
YPOBHSIX MEXAY3Ta)KHbIX TEPeKPhITUM BePXHUX ITa)KeW Ha C/lyyail peanu3salidu
nedopmaiuu  Bbiruba. Ilog QyHAameHTamMu yCTpavBaeTCsl TpaBUHO-TIeCUaHasi
JpeHupymolas MoAyliKa, pa3feneHHas Ha "3axBaTKu' [AaWHOM okosio 10 M mpu

42



MOMOIIM TJIMHSHBIX 3aMKOB. BopjopacrnpejenurenbHasg CcucTeMa COCTOMT U3
nofiBoAsiero Tpybomnposoza auamerpom 100 ... 150 MM ¢ BoZioMepoM, 3aBH>KKOM,
oTBeTB/IeHUSIMHU TPyO auamerpom 70 ... 100 MM C pa3faTOuyHbIMHU IITylLlepaMHu U
BO/IOTIPYeMHHKaMU.

Borunciissercss 00beM BOJbI, HeOOXOAWMBIN [JIT TIOJIHOTO BO/OHACKIIIIEHMS,
BpeMsl yBA@KHeHWs rpyHTa. OpraHm3yroTcsi paboTel TI0 reo/e3udecKoMy
HaOmozeHnio 3a AedopMarusaMy 37aHus. B TedueHWe OAHOTO-TIONyTOpa MECSIEB
rmocje Havasa paboT 10 yBIaXHEHUIO JAedopMaliiyi TPYHTOBOTO OCHOBaHUS
CTaOUM3UPYIOTCS: CKOPOCTb TIPOCAJKU He TipeBbillaeT 1 MMm/cyT. B mepuof,
Pa3BUTHS TIPOCAZIOK OTIPeEeNISTIOTCS 3HAaUeHHsI OTHOCUTELHOTO Tiporuba (Beiruba) u
KpyueHusi. [Ipu NpubIMKeHUA MX K KPUTHYECKHUM BeJIMUMHAM H3MEHSIOT PeKUM
yB/I&)KHEHWs. BenmnunHa Tpocajku MOXKeT [JOCTWraTb OJHOro Metpa. Bcsencrsue
3TOr0 3[@HUI0 TPUJAIOT HayaJbHbIM CTPOMTEIbHBIM TIOAbEM Ha BEJIUUUHY
0K OdeMbIX ITPpOCa/iOK.

s GeckapKaCHBIX 3/[aHMM BBICOTOH [0 12 3Ta)ked, pacCUMTaHHBIX U
3alpOEKTUPOBAaHHbIX Ha TMPOCAJOYHBIX TPYHTaX C KOMILIEKCOM MepPOIpHUSTUM,
nipefieIbHbIMU ZiehOpMalldsIMU SIBJISTFOTCS:

* CpeJHSsl CyMMapHas ocajika v rnpocazka us = 20 cm;
* OTHOCHUTeJIbHAsl pa3HOCTb CYMMapHBIX Mpocaiok ( Asr ) = 0,002;
* KpeH i, = 0,008.

[lonycTuMble HAK/JIOHBI JUMTOBBIX IIAaXT B [IeCATh pa3 HWKe BeIUUYUHbI
NpefleJIbHOTO KpeHa. BcienctBue 3TOro rmnpeaycMaTpuBaKOT COOTBETCTBYHOLLME
3a30pbl BOKPYT JIM(PTOBBIX LIAXT.

[Tpocajka  TpyHTa  BbI3bIBa€T  T'OPU30OHTa/bHble  TepeMellleHds U
JIOTIOSTHUTE/IbHbIe CKUMAIOIIe U pacTAryMBaroliue ycuids B GyHZameHTaX, CTeHax U
KOHCTPYKI[USIX TIePeKPbITHA. BO3MO>KHBI TOPHU30HTa/IbHEIE TIepeMellleHUs] OT/le/TbHbIX
3/laHKH B 1]€JI0M WUJIA CEKLIUH.

ITpakTHyeckas moAroroBkKa Neb
OnpepenieHne pa3MepoB 30HbI NPOCA/JKM U THUIA TPYHTOBBIX YC/I0BUM 110

MPOCAfi0UHOCTH

Iennb padoThl
ITpakTHUecKoe 3HAKOMCTBO C OIpe/ie/IeHHeM pa3MepOB 30HbI ITPOCAJKU U THIIA

IPYHTOBBIX YCJIOBHM IO NPOCaZ0YHOCTH.
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TeopeTnyeckasi 4aCTb
[Ipy cTpouTenbCTBE Ha MPOCAJOUHBIX TpPyHTax (yHAAMEHTbl 3[laHUW [jaroT

JOTIO/THUTeIbHbIe ZiehOpMaliuM TpPY TIOBBILLIEHWHA BJI&XXHOCTU OCHOBaHUS, MpUUEM
3TU JAedopMalid MOTYT BO3HMKaTh He TOMbKO OT BHeIIHeWl Harpy3ku, HO U OT
COOCTBEHHOTO Beca TpPyHTa. 3aMauMBaHWe BO3MOXKHO KaK CBepXy, W3 BHEIIHUX
VMCTOYHUKOB, TaK W CHU3y TIpU TOABEME YPOBHSI MOJ3€MHBIX BOJ, a TakKke B
pe3y/ibTaTe MOCTeNeHHOr0 HAaKOIJIeHUS BlaTu B TPYHTe.

[Tpoca/jouHble TPYHThI XapaKTepPU3yHOTCS:

a) OTHOCUTEJIbHOM MPOCAI0YHOCTBIO € — OTHOCUTE/BbHBIM C)KaTMeM TDYHTOB
TIpY 3aZIlaHHOM [IaBJ/IeHWH TI0C/Ie UX 3aMauyuBaHus

eq = (hy— hy) / by, (1.2)

rae h, — BeicoTa oOpa3ija o6kaToro 6e3 BO3MOXKHOCTH OOKOBOTO pacIlpPeHHs
NIABJIEHUEM p, PABHBIM [IaBJIeHHIO OT COOCTBEHHOTO Beca

TPyHTa U Harpy3ku ot ¢yHgameHta; hsl — BbicoTa Toro >ke oOpasilia Tocse
3aMauvBaHUs [0 TIOJIHOTO BOJOHACHILIEHUS] TIPU TOM e p; hg — BbICOTa TOro Xe
obpasija 06)kaTOro /JiaBjieHVWeM, paBHBIM JaBJeHHI0 OT COOCTBEHHOro Beca Ha
paccMmaTtprBaeMoil riyouHe;

0) Haua/JIbLHBIM TIPOCA/IOUHBIM JIaB/IEHHUEM ps; — MUHUMA/ILHBIM JIaB/ieHUeM, TIpU
KOTOPOM HauUMHAIOT MPOSIBJIATHCA MPOCaZI0UHble CBOMCTBA FPYHTOB IPU KX TOJHOM
BO/IOHACKIILI[EHUU, TIPU J1IaOOPaTOPHBIX UCTIBITAHUAX OHO cooTBeTcTBYeT €sl = 0,01;
TIPU TI0JIEBBIX —Pe3KOMY M3/I0MY Ha rpaduke p—s (ripezey NMpONOPLMOHATBHOCTH),
KOI/la 0Ca/Ika BO3pacTaeT Ha C/AeAyHOLleld CTYIeHW HarpykeHusi He MeHee ueM B
TM0JITOpA pasa;

B) Haya/JbHOMW MPOCAJIOUHOW BJIAXKHOCTBIO S| — MUHUMa/IbHOW BJI&)KHOCTBIO,
TIpY KOTOPOU MPOSIBJ/ISIFOTCS MPOCa/J0YHbIe CBOMCTBA TPYHTOB.

[Tpocagounbie gedopmaliuy 1Mo rayOWHe MOTYT XapaKTepHU30BaTbCs HaluuieM
TpeX 30H:

1) BepxHsis 30Ha — TIPOCajika MPOMCXOAUT OT BHEIIHel Harpy3Kd B TIpeesax
nedhopMUpyeMoii 30HbI OT MO/[O11IBbI (DyHJaMeHTa /10

r/1yOMHBI, Ha KOTOPOW CyMMapHbIe BePTUKa/IbHbIe [JaB/ieHUs] paBHbI HaualbHOMY
MPOCaJJOUHOMY

0, = ng + 0'zp = psl,
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rge Oz — HaIpsoKeHUud OT COOCTBEHHOT'O BeCa, Oz, — /[OIIOJIHUTe/IbHbIE
HalIpsDKeHU s,

2) HelTpaJibHas 30Ha, B IMpe/ie/iax KOTOPOU TMpocajika FPYHTOB OTCYT- CTBYET;

3) HW)XHAA 30HA IIPpOCaJKKU OT TOUKH, I'/le CYMMapHOe JaBJ/ieHHre O0Z = pSl WUu oz
MHWHHUMAJIBHO [0 HIWDKHeH I'PaHULbI HpOC&,Z[OIIHOﬁ

TOJIIIH.

FPYHTOBBIE YC/IOBHSA CTPOUTE/IBHBIX IJIOa10K B 3dBUCHUMOCTH OT BO3MO>KHOCTHU
MpOsBJ/IEHUA ITPOCAA0YHBIX CBOICTB Ae/IATCA Ha JBd THUIIA:

[ T — B KOTOPBIX BO3MOKHAa B OCHOBHOM IPOCa/IKa OT BHEILIHel Harpysku, a
Mpocazika OT COOCTBEHHOT'O Beca He MpeBbIIIaeT ST CAHTUMETPOB;

II Tum — Kpome MpOCAJKM OT BHELIHEM HArpy3kKd BO3MO)KHa Mpocajika OT
coOCTBEHHOT'O Beca, pa3Mep ee MpeBbIlliaeT MsTh CAHTHMETPOB.

IIpakTHueckas noAroroska Neb
Oco0eHHOCTH MPOEKTHPOBAHUSA CBAaWHBIX ()YHAAMEHTOB B MPOCA/{0YHBIX

rpyHTax

Ilenb padoThI
TTpakTHUYeCcKoe 3HAaKOMCTBO C 0COO@HHOCTSIMU IMPOEKTHPOBAHUS CBAMHBIX

(bYH,Z[aMEHTOB B ITPOCAA0YHBIX I'DYHTAX.

Teopernueckas 4yaCTb
[IpoekTpoOBaHWe BeAeTCs B 3aBUCHMOCTU OT THIA TPYHTOBBIX YC/JIOBUM MO

MpPOCAZJIOUHOCTH, BEJMUMHbI M XapakTepa NPWIOXKEHHbIX Harpy3ok. CBaliHble
dbyHJaMeHTbl CleAyeT TMPOEKTUPOBAaTh C TMPOPE3KOW MpPOCaJOYHOU TO/IIM U
OMnMpaHWeM KX Ha MaJloCKMMaeMble CJIOM TPYHTa.

[Ipy npoekTupoBaHuWM (GyHJAaMEHTOB B TPYHTOBBIX YCAOBUSAX | Tuma mo
TTPOCA/IOUHOCTH PEKOMEHAYeTCs 3aryy0b/iaTh HUKHUE KOHIIBI CBail He MeHee ueM Ha
0,5 ... 1 M B Hempoca/louHble TJIOTHbIE U Cpe/iHel TJIOTHOCTU TMeCKU WU TJTUHUCTbIe
IPYHTBI C TOKa3areseM Tekyuectu IL < 0,6. B rpyHTOBBIX ycnoBusx II Tura cBan
3arnyO/sFOT B HENIPOCAZ0UHbIe TJIMHUCTBIe TPYHTHI ¢ IL < 0,4 ays 3a0UBHBIX CBail U
IL < 0,2 nnst 6ypoHaOMBHBIX CBaii ipu sseg < su; IL < 0,2 aisa 3a0MBHBIX cBakt U IL <
0 ans 6ypoHAOWBHBIX TIPU SSeg > SU B TPYHTOBBIX ycioBusx Il Tuma. PacueTHbie
XapakTepuctuku R, E, ¢, ¢ JO/DKHBI OMpeAessTcs MpU TMOJTHOM BOAOHACHILEHUU
rpyHra, IL > 0,4.
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Ecm npoektupyercsi 3panve Il knacca CHull pomyckaercss HerosiHast
mpope3Ka CBasiM{ TIPOCAZIOYHOM TOJIIM C 3aryiyb/ieHueM MX HIDKHUX KOHIIOB He
MeHee YeM Ha OJWH MeTp B I'PYHT C OTHOCUTe/bHOM TTpocafiouHOCThIO €sl < 0,02 mipu
p = 0,3 MIla. Ha rpyHrax II tura rpu mpocazke ot cobctBeHHOro Beca 6osee 30 cm
MPOEKTUPOBaHUWe CBAaWHbIX (PYH/IaMEHTOB He PEeKOMEH/yeTcsl, TaK Kak UX Hecylast
criocobHOCTh He OyJeT obecrieueHa.

ITopsifok pacuera cBaHbIX QyH/JAMEHTOB

1. OnpesienieHrie HecyIrie CTIOCOOHOCTH CBau (C yYeTOM CUJI OTPULIATeTbHOTO
TpPEeHUs).

2. Onpegenenrie TpeGyeMOro KOJIMueCTBa CBail, KOHCTPYHUPOBaHHE POCTBEPK.

3. [IpoBepka AiaBieHust 10 MOJOILIBE YCJIOBHOTO CBaMHOTO (DyHJaMeHTa U pacueT
0Ca/IKH.

IIpakTnyeckas nmoaroroBka Ne7

MeTtoabl yKperieHusi MacCHBa U KOHCTPYKIIHH (D)yHaMeHTOB
B MPOCA/JOYHBIX TPyHTaAX
enb padoThI
[TpakTHyeckKoe 3HAKOMCTBO C MeTO/IaMH YKPeryIeHUst MaCCHBa U KOHCTPYKLIUU

(GyHIaMeHTOB B MPOCAJ0YHBIX TPYHTaX.

Teopernueckas 4yacTb

IToBepXHOCTHOE YIJIOTHEHHE TPYHTOB TsDKe/JIBIMU TPaMOOBKaMH

i yTJIOTHEeHUsI TPYHTOB MCMO/B3YIOT MeTa/yinyeckue WM >kene300eTOHHbIe
TpamboBKY auametrpoMm 1,4 ... 3,5 M; maccoii 2 ... 10 T, (Tspkenbie) U g0 50 T
(cBepxTskenbie). [TogbeM U cOpacbiBaHWe TpPaMOOBOK TIPOM3BOJST KPaHOM WU
APYTUM MeXaHW3MOM C BbICOTHI 4 ... 8 M. TpamboBaHueM C037iaeTCsl YIUIOTHEHHbIH
CJI0M TomIuHOM 1,5 ... 6 M B 3aBUCHMOCTH OT Beca TpaMbOOBKH, TI/IOIIa11 ee paboueit
TIOBepXHOCTH, BBICOTHI cOpachiBaHMs, YKC/Ia yZApOB, BH/a TPyHTa, €ro HauaabHOMN
IIJIOTHOCTH.

[log peiictBueM TpamboBaHUWsS OOpa3yeTcsi YIJIOTHEHHasi 30Ha, B Tpefernax
KOTOPOU TJIOTHOCTh CYyXOrO TPYHTA M3MEHSIeTCS OT MaKCMMabHOM B BEPXHEM 4acTU
[0 3a/laHHOM Ha HWKHEW TpaHulle YIJIOTHEHHOW 30Hbl. 3a HWXKHIOK TpaHULly
YIIJIOTHEHHOM 30HbI MPUHUMAETCSl TpaHUlla, Ha KOTOPOW yZelbHbIM BeC CyXOro
TPYHTA JOCTUTAET: [JIs TIeCKOB Y45 = 16 KH/M®, cymeceit — 16,5, Cyr/IMHKOB U TJIMH —
17, 17,5, 1eCCOBBIX MPOCAZ0UHBIX TPYHTOB — 16 KH/M® 1 yCTpaHA0TCSA IpoCcajouHbIe
CBOMCTBA.
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Y1ioTHeHUe TsDKeJTbIMU TpPaMOOBKaMH TMPOCA/IOUHbIX TPYHTOB MPUMEHSIeTCS Ha
TIowWaAKax I Tumna rno mpocajgouyHOCTH [/1s1 yCTPAHEHHUs STUX CBOMCTB B OCHOBaHUU
dbyHmamMeHTOB, a Ha Miomigakax Il Tuma — Takke W JjS  CO3[aHUs
MaJIOBOZOTIPOHULIAEMOr0 3KpaHa MmoJ BCceM 3AaHueM. [Ipy HernomHOM yCTpaHeHUH
MPOCAOYHBbIX CBOMCTB HAa Muoljagkax co Il TUMOM TpPYHTOBBIX YCIOBUK MO
TPOCaJJOYHOCTA TIOBEPXHOCTHOE YIUIOTHEHHWe T[IPUMEHSeTCs B COuYeTaHud C
ripe/iBapyuTe/IbHbIM 3aMauylMBaHUEM.

YI/IOTHEHWe TPYHTOB TSDKE/IBLIMH TpPaMOOBKaMU TIPUMEHSIETCS TIPU CTeTeH
BIXXHOCTH Sr < 0,7 ¥ IJIOTHOCTH CyXOro IpyHTa pg < 1,6 r/cm’.

YnsiioTHeHre TpamOoBaHWEM liesieco0Opa3sHO BeCTH, €C/id  TIOHWKeHUe
TIOBEPXHOCTH TIPU TpaMOOBaHWM TIPEBbIIAeT 7 ... 8 CM /g CBSI3HBIX U 5 CM IS
HEeCBSI3HbIX TPYHTOB.

TpeOyemasi TnyOvHa yTUIOTHEHUs] TIPOCAIOUHLIX TPYHTOB OTIPeJesisieTCs U3
YCJIOBUSL TIOJTHOTO yCTPAHEHUWs MPOCaJOYHbIX CBOWCTB TPDYHTOB B Mpefesiax BCeu
nedhopMHpPYeMOI 30HBI UM TOJLKO B BePXHEM ee YacTH Ha T/IyOWHY, IPH KOTOPOM
CyMMapHble OCaJKM U TpocaZku «¢yHAAaMEeHTOB He TIPEeBBIIAIOT Mpe/enbHbIX
BeJIMUvH. 11pyu yIJIOTHeHUU C 1je/br0 CO3JaHus CIIOIIHOIO MasloBOJOIIPOHULIAeMOr0
9KpaHa rTyOurHa YIIJIOTHeHHUs Jo/KHa ObITh He MeHee 1,5 M.

ITopsigoK pacyeTa 0OCHOBAHHUH, YIIJIOTHEHHBIX TSHKeJTbIMH TPAaMOOBKaMH

1. Onpegenenuie rayOMHBI 30HbI YIIJIOTHEHUS U BeJTMUUHBI HefloOopa TpyHTa [0
TIPOEKTHOW OTMETKH.

2. OmnpepneneHne pa3mepoB (yHJaMeHTOB, HCXOZAs W3 TIPOUYHOCTHBIX U
AehopMalMOHHbBIX XapaKTePUCTUK YIIJIOTHEHHOTO OCHOBaHMS,

NpUHUMaeMbIX 110 Tabs. 1.9, 1.10.

3. Pacuer no II rpymnme mpefenbHbIX COCTOSSHWMM, BK/IHOUYAKOLIMKA MPOBEPKY
TIPOYHOCTH MO/ CTU/IAOIIEr0 HeYIIJIOTHEHHOT O TPYHTA,

pacueT 0CaJoK TI0 Cxeme [BYXC/JIOMHOTO OCHOBAaHUS U TIPU HEoOXOAMMOCTH
pacyeT NpOCajiKu.

4. YBenuueHve pa3mepoB (yHJaMeHTa WA pa3MepoB TPaMOOBKHU (JuameTpa U
MacChl) TIpU MIPEBBILLIEHWH TIPeJe/TbHO A0y CTUMbBIX

3HaueHu! ZeopMaLyid.

5. OnpefieneHre pa3MepoB YIVIOTHsIeMOU muioiaau bs, Is.

PacuéT u npoeKTHpPOBaHNe I'PYHTOBBIX MO/yILIeK
['pyHTOBBIe TIOAYLIKA TPUMEHSIIOT C TOM >Ke LeJbl0, YTO W YIUIOTHEHue
TsDKeJIbIMM TpaMOOBKaMu, T.e. Jjisi yCTpaHeHWs TPOCaZiloUHbIX CBOWCTB B Tpejesnax
BCell WM B BepxXHel uacTu Je(opMUPYeMOU 30HbI WU /IS Tepe/lauy JlaBjieHUsl Ha
Oosee MPOUHBIM TPYHT IO CPaBHEHUIO C HeCyluMm cioeM. [Ipy uX yCTpOMCTBe
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C/1abplii TPYHT 3aMeHSIIOT TleCYaHbIM CpefiHel KPYIMHOCTH U KPYIHBIM WM MEeCTHBIM
TJIMHUCTBIM. [IpriMeHeHUe TIOAYIIIeK CIOCOOCTBYeT yMeHbIlIeHHIO0 U BbIpaBHUBAHUIO
0CaJIoK COOpY>KeHHsI, CHIPKeHHI0 00beMa U TTyOuHbI 3aseranus (hyH/1aMeHTOB.

K rpyHTaMm, UCIo/ib3yeMbIM B KauecTBe TIOYIeK, TTPeIbIB/SIOTCS TpeOoBaHMS
y1000yK/IaIbIBAEMOCTH C 33/JaHHOMN JIOTHOCTBIO, BBICOKOTO COTIPOTHB/IEHUSI C/IBUTY
Y YCTOMUYMBOCTH CKeJleTa TPyHTa NPU yBJIaKHEHUU. [1eCcoK 1pu yCTpOUCTBe MoAYyIIeK
YIJIOTHSIFOT TIOC/IONMHO, OOBIYHO, KaTKaMM Ha ITHEBMOKOJIeCHOM xofy. [L1oTHOCTh
KaKJOro CJ0s KOHTpoyvpyercd. IIpu ycTporcTBe mnofyliek [Jjsi CO3[aHUs
CIUIOIIHOTO BOJOHENPOHULIAEMOI'0 3KpaHa TIPUMEHSIOT T[JIMHUCTble TPYHTbI C
y/Jie/IbHBIM BECOM CyXOro TpyHTa Y4 > 17 KH/M>.

[Ipy ycTpoMcTBe TPYHTOBBIX MOAYIIEK C LeJbIH0 JUKBUAALIMU TPOCAJOUHBIX
CBOMCTB MCIOJIb3YIOT MecuaHble TPYHTHI (Ha IJIollagkax | Tvra rmo npocajgoyHOCTH)
Y [JIMHUCTBIE, C YAeILHBIM BECOM CyXOro IpyHTa Y4 > 16 KH/M?.

['pyHTOBBIE TTOAYLLIKN IPUMEHSFOTCS:

1) Korza cTerneHb B/Ia)KHOCTU TPYHTOB B OCHOBaHUM (yHAamMeHTOB S, > 0,7;

2) Tipy HeoOXOAUMOCTH YIUIOTHSTE CJION TOMIMHOM Gonee 3 ... 3,5 M, B 3TOM
CJlyyae NpUMeHSIeTCsl BYXC/I0MHOe YIUIOTHeHVe IyTeM COuYeTaHusl TIOBEPXHOCTHOTO
YIUIOTHEHUsI TSDKEIbIMA TPaMOOBKAMU C YCTPOMCTBOM TOBEPXY YIIJIOTHEHHOTO CJIOS
TPYHTOBOM MOJYIIIKY;

3) TIpu  HEBO3MOXXHOCTU  TIOBEPXHOCTHOTO  VIUVIOTHEHUS  TsDKeJIbIMU
TpaMOOBKaMHU.

HeoOxoaumasi TOJIIMHA TPYHTOBOW MOAYIIKWA OIpejessieTcss TakuM obpasom,
yToObl JlaBJieHWe, TiepejjaBaeMoe Ha TMOACTUIAIOIIMM CJIOM, He TMpeBbIllaIo
pacueTHOro COMPOTHUBJIEHUSI ITOT0 TPYHTA Rz, a Tak)Ke pacyeToM 10 AeopMaLiysiM.

IlopsAfOK pacyeTa rpyHTOBOU MOAYIIKH

1. Onpenenenue pa3mepoB TpyHTOBOW moAywiku hs, bs, 1s; pa3mepoB
dbyHIaMeHTa 10 TMPOYHOCTHBIM U Jle(pOpMaljuOHHBIM

XapaKTepPUCTUKaM YIIJIOTHEHHOTO IpyHTa rnmoAyiku (tabm. 1.9 u 1.10).

2. Pacuet no I rpyrire npefie/ibHbIX COCTOSTHUM.

3. Pacuer mo II rpymme mnpejenbHBIX COCTOSIHMW, BK/IFOYAKOLEN ITPOBEPKY
TIPOYHOCTH IO/ CTU/IAIOLLIero €108, pacyeT 0CaJKU U IpU

Heo0X0UMOCTH pacueT MPOCaKU.

PacuéT u npoeKTHpOBaHHe apMHUPOBAHHbBIX TPYHTOBBIX MOAYIIIEK
[Tpu cTpouTenbCTBe 3[aHUNM U COOPY’KeHUH Ha C/1abbIX M MIPOCAIOYHbIX TPYHTaX
B KaueCcTBe MCKYCCTBEHHOIO OCHOBAHMSI MOTYT HCIIO/b30BaTbCsl TPYHTOBbBIE
MOAYILIKHA, apMUDOBaHHble pPa3MYHbIMA MaTepuaiaMu — CTEepPXKHSIMH, CeTKaMH,
BOJIOKHAaMH. APMOTDYHT TIpe/iCTaB/sieT cO00M KOMIIO3UTHBIN MaTepuas, B KOTOPOM
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apMarypa nepepacripefie/isieT yCUINUS PacTsDKeHUsI-CKaThsl Ha TPYHTOBYIO MOJYIIKY,
CHWXaeT Jle()opMaTUBHOCTb OCHOBAHUSI

Pa3mepbl TPyHTOBOW MOAYILIKU OTpeJesitoTCS B COOTBETCTBUU C TIPeAbIAYIIHM
MyHKTOM. K umMC/ly OCHOBHBIX (DaKTOPOB, B/IUSIOIIMX Ha HECYIIYI0 CIOCOOHOCTh
apPMHPOBAaHHOTO OCHOBAaHHsS, OTHOCSITCSI: OTHOCUTE/IbHOE PAaCCTOSIHHWE OT TOZOLLBbI
dbyHgaMeHTa [0 apMupyromierocs sneMeHTa hs =0—1 (onTWMasibHble 3HAUY€HUS,
TI0/TyYeHHbIe 13(0) SKCIepUMeHTa/IbHbIM JIaHHBIM (hs=hs/B=0,15-0,25),
OTHOCUTe/IbHAasi JyIMHA W I[IUPWHA apMupyromlero snemeHta Ls(Bs)=1-4
(onTumanbHble 3HaueHus1 Ls(Bs)=2—-2,5), IHTeHCUBHOCTb apMupoBaHus ds/s =0,5—7
(onTMasnbHbIe 3HaueHus1 ds/s=2-4, rae s =s/B —OTHOCUTENbHBIN 1Iar apMHUPOBaHUS;
ds — nuameTp CTep>KHel, CM); OTHOCUTe/bHasl TJIOTHOCTh TPYHTOB OCHOBaHUS (A/is
necuaHbIx noayuek p = 1,65)p=1,6 ... 1,7.

ITopsai0OK pacyeTa apMHPOBAaHHbIX TPYHTOBBIX MOAYLIEK

1. HazHaueHue mapamMeTpoB apMUPOBAHHOIO ocHoBaHust: hs, Ls,ds/s, p.

2. Onipepiesienre pa3MepoB (yHAaMeHTa U MOJYILKH.

3. [IpoBepka MPOYHOCTH €1ab0T0 TIOACTU/IAIOIIETO C/I0SI ¥ PaCUeT OCaJKH, a TIpH
HeoOxoauMocTH, ecsii hs < Hsl u mpocaku.

4. Pacuert 1o I rpymme rpezie/ibHBIX COCTOSIHUM (T10 HeCyIiel CrioCOOHOCTH).

[Ipy HEBBLITIOIHEHUY YCJIOBUSI U3MEHSIFOT TapaMeTpbl apMUPOBaHUSI, pa3Mephbl
MOAYLLIKYU UK QyHJaMeHTa.

BoiTpaMOOBBIBaHHE KOT/IOBAHOB

Meton ~ ycTpoiicTBa  CTO/MIOYATBIX UM JIEHTOUHBIX  (DyHZAMEHTOB B
BBITPaMOOBAHHBIX KOT/IOBaHAX MPUMEHSIIOT:

1) mpu cTpouTeNbCTBE HA MPOCAA0YHBIX FPyHTax | Tuma 1o mpocajouyHOCTH TIpU
I, > 0,03, ys < 16 kH/M?, S, < 0,75 ana GyHAaMeHTOB Heryiyb0KOro 3a/10KeHus U Sr <
0,65 a1 yanuHeHHbIX GyHAMeHTOB;

2) B rpyHTax Il Tuma mo mpocajouyHOCTHU B TOM Cjydae, eC/lM CyMMapHas
Be/IMUMHA TPOCaZiIKi OT COOCTBEHHOTO Beca M OCaZky (pyHAaMeHTa OT Harpy3Kd He
TIpeBbIIIAEeT Tpe/ie/IbHO 0Ny CTUMbIX 3HaUEeHUH;

3) A1 TIPOU3BO/ICTBEHHBIX M CKIA[CKUX OJHO3TaKHBIX 3/aHUM C HeCyIUMU
KOHCTPYKLUSIMUA, MajlOuyBCTBUTE/TbHBIMA K HEPAaBHOMEDHBIM OCa/IkaM M Harpy3Kou
Ha oTje/bHbId (yHAamMeHT A0 400 KH npu MakcMMasibHOM Be/TMYMHEe MPOCAJIKU Ss, g
< 20 cM, ¥ IpYMeHeHHUH KOMILJIeKCa BO/03allUTHbIX MepPOIIPUSTUM.

CronbuaTbie ¢yHaMeHTbl TPUMEHSIFOT [jIsi KapKaCHBIX TPOMBIILJIEHHbIX,
rPaXAAHCKUX 3[aHUuM TMpU BepTUKalbHOM Harpy3ke g0 2000 kH; neHTOuHbIe
ripepbIBUCTHIe TIpy Harpy3ke 10 300 kH/M; dyHAamMeHThI C yllIMpeHHbIM OCHOBaHHEM
peKOMeH/lyeTCs IIPUMeHATh Npyu Harpy3kax csbitie 500 ... 800 kH.
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B cBsi3u ¢ Tem, uTO MpU TpaMOOBaHWM Ha PSIZIOM pacrioio’KeHHbIe 3/laHus U
COOpY>X€HUsT MOTYT IiepefaBaTbCsl [AUHAMHUUYECKHEe Harpy3Kyd, OrpaHAUYMBAIOTCA
MHUHUMAa/IbHO [OMyCTUMbIE DAacCTOSIHUS: [0 COOPY)XEHUWM He WMEIOLIUX TPEeLIVH B
cTeHax — He meHee 10 M, 10 COOpyXeHUM C TpelL[MHAMW B CTeHaX, a TakKXke .0
WH>XeHepHBbIX KOMMYHHUKALIMA W3 UyTYHHBIX, KepaMAUYeCKuX, acOecToBbIX TPyO — He
meHee 15 M. Eciiu Macca TpamMOOBOK MeHee TpeX TOHH, 3T PacCTOSIHUSI MOTYT OBbITh
yMeHbLIIeHb! B [10/ITOpa pasa.

I[pu ycrpotictBe GyHAaMeHTOB ryybrHa TpamboBaHus coctasisieT 0,6 ... 3 M.
TpamboBka maccoit 1,5 ... 10 T, umeroriast hopMy (yHIaMeHTa, MMaJj@aeT C BbICOTHI 6
... 10 M. Yk/10H 60KOBBIX TpaHeli TpaMOOBOK H3MeHsieTcs B mpejieniax ot 1: 1,5 1o 1:
3. nsg TpamOoBaHUWsS KOTJOBAHOB M0/ (DyHAAMeHTbI C YIIMPEHHbIM OCHOBaHHEM
TIPUMEHSIIOTCSI TPaMOOBKH KBa/IpaTHOM, ITIECTUTPAHHOM WM OKPYIJION (GOpMBI C
YIJIOM 3a0CTpPeHus HiKHero KoHrja 60 ... 90°. Beicora TpaMOOBKM [IO/DKHA
MpeBbIIIaTh MaKCHUMa/bHYIO TyOMHYy TpamboBaHusi KOT/0BaHOB Ha 10 ... 20 cwm.
Macca TpamMOOBKM Ha3HayaeTCsl, UCXO/s M3 TOTO, UTOOBI JjaB/ieHre TI0 OCHOBAHUIO
TpamboBKu Ob110 He MeHee 30 kIla Anst hyHAaMeHTOB Oe3 yiiMpeHus, U He MeHee 50
kl[la — c ymwupenvem. Pa3mepbl TpamMOOBKM Ha3HAualOTCS B 3aBUCHMOCTH OT
pa3MepoB (yHJaMeHTa U B Le/Is1X YHU(DUKALUU TPUHUMAKOTCS paBHbIMU 110 HU3y 0,3
... 1,6 M c mmarom 10 cm.

BbITpaMOOBBIBaHHE TPYHTOB  IIPOM3BOJSAT C TIOMOIIBIO  KpPaHOB WM
9KCKaBaTOPOB C KOMITJIEKTOM HaBeCHOro obopypaoBaHus. DyHjamMeHTbI B
BLITPDAMOOBAaHHBIX ~ KOT/JIOBaHAaX  IPOEKTHUPYIOTCS  MOHOJIMTHBIMH C  y4eToM
OeTOHMpPOBaHUSI WX BPACIIOp CO CTeHKaMW KOT/OBaHa. B Xozie BbITpaMOOBBLIBaHUS
MIPOUCXOJUT OJHOBPEMEHHO YCTPOWMCTBO KOT/IOBaHA W YIUIOTHeHWe TPYHTOB. B
OCHOBaHMM (YHAaMEHTOB 00pa3yeTcs yIJIOTHeHHass 30Ha ¢ yd > 16 xkH/M?, uto
MIPUBOJUT K YCTPaHEHUIO TIPOCAIKH B 3TOU 30He.

B TOM ciy4ae, ecsii B OCHOBaHMM KOT/JOBaHa BO BpeMsi TpaMOOBaHUS
yK/afbIBaeTcs 1je0eHb WM >KeCTKAW OeTOH, MpPH ero BTPaMOOBBIBAHWHW CO3/1aeTCS
yLLIUPeHUe, YTO MPUBOJUT K YBEJMUYEHHIO Hecyllel criocOOHOCTH OCHOBaHus OT 1,5
710 3 pa3 B 3aBUCUMOCTH OT 00beMa BTpaMOOBaHHOT'O MaTepHaria.

ITopsapok pacuera

1. Onpepenienvie pa3MepoB (PyHJaMeHTa IO HaMpsDKEHUsIM B CPeJJHEM CeYeHUH
¢yHmamentTa Am = Fv / om, pa3MepoB yIJIOTHSIEMOM 30HBL. [ (yHAaMeHTOB C
yILIMPeHHON YacTbio ompejiesieHde obbema BTpaMOOBaHHOTO MaTepuasa U pa3MepoB
YIIMPEeHHOM YacTH.

2. Pacuert no I rpynre npefie/ibHbIX COCTOSTHAU.

3. [IpoBepka AaBneHus Moj, MOAOIIBOM (PyHAamMeHTa. PacueT ocagku.
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4. OrmpeneneHrie HeoOXOJWMOM MacChl TpaMOOBKM, UHC/IAa yAapoB /s
TOJTyYeHHsT 3a/laHHON TMyOHMHBI TpambOoBaHUs, He0OXOAUMOro o0BeMa BOJABI IS
TIOJTyYeHHS ONTTUMAaJTbHOM BIaXKHOCTH.

I'pyHTOBBIC CBau

['nmybuHHOE YIUIOTHEHHEe TPYHTOB MPOOWMBKOW CKBa)KHWH (FPYHTOBBIMU CBasiMH)
TIPUMEHSIeTCSI TIPY HeoOXOJUMOCTU YCTPaHEeHUsI TIPOCA/IOUHBIX CBOMCTB TPYHTOB Ha
rnybuHy g0 24 M, TIpM yCTPOMCTBEe TIPOTHBOMHILTPAIJMOHHBIX 3aBeC, IpH
OTCYTCTBMM TMPOCJIOEK IUIOTHBIX TPYHTOB, TECKOB, MAaJlOB/JaKHbIX CYyIlecewu,
riepeyBJIa)XHeHHOT0 rpyHTa co Sr > 0,75 1 BepXOBOJKH.

Y1noTHeHVe TpPOCAZIOUHBIX TPYHTOB BBITIOJIHAETCS M3 pacueTa [OCTHKEHUs
CpeHero 3HaueHusl yZie/lbHOT0 Beca CyX0ro yIJIOTHEHHOI'O FPYHTa Ha Iiolagkax c |
TUIIOM TPYHTOBLIX YC/IOBMIA 110 MPOCaf0YHOCTH — 16,5 KH/M?; 1T Tna — 16,5 kH/m? —
B TIpejiesiaX BepxXHero cios Ha rinyouny Hy / 2 u 17 kH/M? B nipefie/iaX HIXKHErO C/10s
Ha Ty >ke mIybuHy. B c/iydae TIpOOMBKM CKBa)KWH B TIe/iIX YCTPOMNCTBA
MPOTUBO(HILTPALMOHHBIX 3aBeC, YAe/IbHbINA BeC CyX0ro rpyHTa Vg = 17,5 KH/M®.

[Tpu nprviMeHeHUM TPYHTOBBIX CBall /iji yCTPOMCTBA MPOTUBOGUILTPALIMOHHBIX
3aBeC 3aChIlIKy CKB&)KUH BBIMOJHAKT CYIJIMHKAMWA WM [JIMHAMU. YTUIOTHEHHe
TPYHTOBBIMU CBasiMU BBITIOJ/IHSIFOT HAa TPYHTOBBIX YC/I0BUSX | THMA 110 TTPOCaj0YHOCTH
— B Tipefiesiax JiehOopMUPyeMOi 30HBI hgp, II THIAa — Ha BCIO TyOHHY MPOCA[OUHOM
Tony. OTMeTKa HM3a TPYHTOBBIX CBall TIPUHMMAETCSl Ha OJWH MeTD BBIIIIe
TIPOEKTHOU I'TyOMHBI YII/IOTHEHUS.

['pyHTOBBIE CBaW pa3MeL]aloT B IAXMAaTHOM MOpsAJKe, IPUUEeM UKCJIO PSA0B M0
JJIMHe W IIUpHHEe JO0/DKHO ObITh He MeHee TpeX. [lepBbiii psii pacrojiararoT Ha
pPacCTOSIHUM OT TpaHULbl yIUIOTHsieMOM Tomuy paBHbiM 0,51, rae | — paccrosiHue
MeJK[y LIEHTPaMH FPYHTOBBIX CBau.

Pa3mepsl ymOTHSIEMOTrO MacCvBa JOJDKHBI TPEeBBILATh pa3Mepbl TMOZOLIBbI
dbyHAamMeHTa Ha BesinunHy, paBHyo 0,2b, Ho He meHee 0,8 M (b — mMpHHA NO/OIIBbI
dbyHIaMeHTa) — Ha TPYHTOBBIX ycioBusix I Tuma no mpocagouHocty; 0,2Hsl — Ha
I'PYHTOBBIX YCJIOBUSIX

IT Tuna, rae Hsl — MOLLIHOCTb MPOCaJOYHOM TOJIIIIH.

[ITvpuHa yruIoTHSIeMOM TI/IOoI A Ha TpyHTax I tuma — He MeHee 0,2 OT rTyOHHBI
yrioTHeHus, 11 Thna — He meHee 0,5HsI.

ITopsoK pacueTa 0CHOBAHUM, YIIJIOTHEHHBIX MPOOUBKOI CKBa)KHH

1. OnpeneneHue pacCTOSIHUSL MeXJY OCSIMA TPYHTOBBIX CBad, pa3MepOB
YIUIOTHSIEMOM TI/IOLIAANA, MOLLHOCTH YIIJIOTHEHHOU 30HBI.

2. OrmpepiesieHre pacueTHOTO COMPOTUBJIEHUSI OCHOBAHWS W MOZAOOD IIMPUHBI
MO/IOIIBBI (PYHJaMeHTa.
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3. [IpoBepka MpOYHOCTH C/1a00T0 HEYTIJIOTHEHHOT'O TPYHTA.
4. Pacuet ocazku (Kak ABYXCJIOWHOTO OCHOBAaHMSI) U OmpejesieHre TpeOyeMoro
KOJINUeCTBa MaTepurasa [iJis 3aro/IHeHUsI CKBaXKUH.

VIHbeKLHOHHOe 3aKpelIeH!e IPYHTOB CI0C00aMu CH/IMKATH3aluu U
CMOJIM3aLuH

CunvkaTu3alusi TIPUMeHsieTCsl /i1 TIOBBIIMIeHHsI Hecymleld CrocoOHOCTH
MPOCaJJ0YHbIX TPYHTOB M YCTPOMCTBA (PYHaMEHTOB M3 3aKPEIJIeHHOIO FPyHTa. JTOT
MeTOJ, MOXKET TIPUMEHSATHCSI B MeCYaHbIX IPYHTaX C Ko3(pduimeHToM (UIbTpaluu
0,5 ... 80 M/cyT U B /1€ccOBBIX MPOCAZOYHBIX TPYHTaX C KO3(PPULMEHTOM
dunbTpauuu 0,2 ... 2 M/CyT.

Criocob cuMKaTh3alyy 3aK/IouaeTcsl B MOMellleHHH B TPYHT CUJIMKaTa HaTpUs
M XJIODUCTOTO KajablLusi Wik opTohochOpHOM KUCIOThI  (BYXpacTBOpHast
CU/IMKATU3alysi) WIK TOJIbKO CU/IMKaTa HaTpusi (OJAHOpPaCTBOpPHAs CUIMKATU3aLIvs).
OTH PacTBOPHI PearupyroT MeKAy CcO00M WK C COZIePXKAII[UMUCS B TPYHTE COJISIMU U
00pa3yloT reib KpeMHHEBOW KHUCIOThl. (OCHOBHas peaklds B3auMO/IeHCTBUS
pacTBopa CWIMKaTa HaTpys C XJIOPUCTBIM KanbLueM npoucxogut no cxeme (b. A.
P>xanunibiz, 1935):

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

[Tpy ABYyXpacTBODHOW CW/IMKAaTH3alM{d BHayajle HarHeTarT PAacTBOP >KUJKOIO
CTeKJ/a TIOTHOCTRIO 1,2 ... 1,26 r/cm® cBepxy BHM3 u3 pacueta 140 ... 180 1/M° a
3aTeM PacTBOP XJIOPMCTOrO KajbLus IIoTHOCTHIO 1,07 ... 1,09 r/cmM® B TOM e
KOJIMYeCTBe 3aX0/IKaMU CHU3Y-BBepX. [T0CTOSIHHBIN 3/1eKTPUYeCKUI TOK MPOMYCKaroT
BO BpeMs 3aJIMBKU PAaCTBOPOB M B TeUeHHE HECKOJIbKUX CYTOK B 3aBUCHMOCTU OT
MPOHULIAEMOCTH IpyHTa. Pacxop smekTposnepruu cocrasisier 20 ... 30 KBT - u/m?,
KaTrolaMyd C/Iy>KaT TpyObl WM CTajbHbIe CTEepXKHU. [lorpy)keHue 3/1eKTPO/IOB
OCYIIIeCTB/ISIFOT OTOOMHBIMU MOJIOTKaMU, a U3BjieueHne J0MKpaTaMH.

[lnst 3aKpervieHUsi MeCKOB TPaBeUCTBIX, KPYMHBIX W CpefHed KPYIHOCTU C
kKoshuimentTom unbtpaiuu kb = 5 ... 80 M/CyT UCMO/B3YIOT ABYXPAaCTBOPHYHO
CWIMKaTU3allMI0 Ha OCHOBe CW/MKaTa HAaTpusd W XJIOPUCTOTO KaibLus, [
3aKperieHHsl eCKOB CpeJiHell KPYMHOCTH, MeJIKMX U mblieBatbix ¢ kd = 0,5 ... 20
M/CyT UCIOJIb3YIOT OJJHOPAaCTBOPHYIO CUJIMKAaTU3aL[MI0 HAa OCHOBE CW/IMKAaTa HaTpUs U
KpeMHe(TOPUCTOBOZAOPOAHOM KHUCIOTHI WA OpTOodochOpHOM KUCIOThL. Paauyc
3akperuieHus 0,3 ... 0,6 M. [IpouHOCTS 3aKperyieHHbIX 1eckoB 2 ... 4 MIla.

B npocafjouHbIX rpyHTax C ky = 0,5 ... 2 M/CyT UCM0/Ib3yeTCsl CU/IMKaTHU3alusl Ha
OCHOBe CWIMKaTa HaTpus. [IpenmyiiiecTBaMu 3TOro crioco0a siB/sieTCsi MrHOBEHHbIH
MpOL[eCC 3aKperyieHWss W ObICTpoe HapacTaHWe TIPOYHOCTH BO BpeMmeHu. [Ipu
JIeMCTBUM paCTBOpa CU/IMKAaTa HAaTPUS Ha JIeCCOBbIe TPYHTBI MPOUCXOAUT MIHOBEHHAs
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oOMeHHasi peaki[usi MeKAy KaTHOHOM KaJblisl KOJIJIOWJHOTO TIOTJIOIaeMOro
KOMITOHEHTa JIeCCOBbIX TPDYHTOB M KAaTMOHOM HAaTpHsi CWIMKaTHOTO pacTBopa. B
pe3y/sbTaTe peaklyyd o6pa3yeTcs MUKDPOC/ION I[eMeHTUPYIOIIUX W3BeCTKOBHUCTO-
KpeMHe3eMHCThIX HOBOOOpa30BaHHUI M TIPOMCXOAUT MPOYHOe 3aKperieHHe JIeCCOBBIX
TDYHTOB.

B neckax Bcex BugoB 1ipu ky = 0,5 ... 50 M/CyT Ucnosib3yeTcsi CMOJIM3alus Ha
OCHOBe KapbaMHUHBIX CMOJ U COJITHOW KUCJIOTHI.

CMoJ/v3alusi TPyHTOB OCYILECTB/SIeETCS TyTeM HarHeTaHWsi B TPYHT BOJHBIX
pPacTBOPOB WM CMeCell W3 CUHTeTUYeCKUX CMOJ C oTBepauTeneM. [L10THOCTB
pacTBOpa 3aBUCUT OT Ko3(duiimeHTa (uabTpalyu. [IpeMmyiriecTBoOM CMOIU3aLAU
repe]; 0/JHOPACTBOPHOM CUJIMKaTH3allel SIB/sieTCS BO3MOYKHOCTb 0oJiee TIPOYHOTO
3aKperieH’s TPYHTOB.

[Tpu co3gaHuK 3aKperyieHHOr0 MacCHMBa MHBEKTOPBI pacrioyiaraloTcs psiiaMu B
[IaXMaTHOM TOPSIJKe.

[Ipy 3akperieHWM JIeCCOBBIX TDYHTOB CWIMKaTU3alWeld TIPUMEHSIOTCS
c/ieflytole KOHCTPYKTUBHbIE CXeMbI:

1) cOnoWHBIX MacCMBOB M3  3aKPeIUVIEHHOrO0 TpYyHTa TMOJ  OTAe/bHbIe
(dyHIaMeHTbI WY IO/, BCe COOPY’KEeHUe B 1[e/I0M, 0 3TOM CXeMe MpelyCMaTpHUBaeTCs
BBIHOC 3aKpeTieHus 3a KOHTYPbI (DYH/IaMeHTa;

2) apMupOBaHMe TPYHTOB OCHOBaHUSI B JedopMupyeMOM 30He OT/AelbHbIMU
3jleMeHTaMU W3 3aKpeIVIeHHOr0 TPYHTa, TIPU KOTOPOM HeTOCPeACTBEHHO TOJ
MOZIOIIBOM (PyH/AMEeHTa OCTarOTCSl YUaCTKH He3aKperyIeHHOr0 TPyHTa;

3) KoMOMHMpPOBaHHasl CxeMa, TIpe/lycMaTpyBarolljasi CIIOIIHOe 3aKperieHre Ha
HEKOTOPYIO TJTyOHMHY Herocpe[CTBeHHO M0/, TIO/I0IIBOM Y apMUPOBaHue 37ieMeHTaMu
13 3aKpeIvIeHHOT 0 FPyHTa HYbKesexXKalllel MpoCaflOuHOU TOJILLH.

ITopsaoK pacuyeTa XMMHUYECKHU 3aKpen/IeHHbIX 0CHOBAaHMH

1. OnpegesieHrie BUa 3akperyieHUs: (OJHO — ABYXpaCTBOPHAsi CHU/IMKATH3aLus,
CMOJIM3a1usl), pafiuyca 3akperyieHusi, MPOYHOCTH 3aKPeryieHHOTO TPyHTa.

2. OnpepgesieHMe pa3MepoOB  3aKpeIUVIEHHONO MacCMBa M KOJIMYeCTBa
WHBEKTUPYEMOTro pacTBopa. [nyOmHa 3akperiieHWs Ay TpyHToB II Tuma 1o
MPOCAaZJ0YHOCTH — Ha BCIO MPOCAZIOUHYI0 TOMIY, A8 | Tuna — Ha BepXHIOKO 4acTh (B
nipefenax hsl,p).

3. OnpeneneHve pa3MepoB TIOAOIIBBI (PyHAamMeHTa TI0 HOPMaTUBHBIM
3HaUeHUsIM XapaKTePUCTUK 3aKperyieHHOTO TPyHTa M B 3aBUCHMMOCTH OT CXeMbI
3aKperieHus1, IPOBepKa JaBeHUs MO/, TIOJOIIBOM.

4. PacueT ocajKu.

IIpakTnyeckas nmoaroroBKa Ne8
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CTpouTe/IbCTBO B YC/IOBHAX TEXHOT€HHBIX 0T/I0XKeHUH, Ha
nopadaThIBaeMbIX TEPPUTOPHSX, IPH AUHAMHYECKHX Harpy3Kax
Ilenb padoThI
ITpakTHUyeCcKoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA B YC/IOBUSIX

TeXHOTeHHbIX OTJIO)KeHUI, Ha Mo/[pabaTbiBaeMbIX TEPPUTOPUSIX, TIPU AUHAMUUECKHX
Harpy3kax.

Teopernueckasi 4acThb
CTpouTe/IbCTBO B YC/IOBUSAX TEXHOT€HHBIX OT/IO)KEHHHU

Takuie rpyHTbI 00pa3yroTCs B pe3yJibTaTe AesTebHOCTH uesioBeKa. OHU 0ObIYHO
HEOJHOPOJHBI TI0  COCTaBy, 00/aZlal0T HepaBHOMEPHOW  CXKMUMaeMOCThIO,
HeBbIZIep)KaHHBI 110 TOJIIUHE U MPOCTHpaHut0. YacTo HaChITTHbIE TPYHTHI BKIKOUYAKOT
OpraHuKYy, TIPU Pa3/0KeHWH KOTOPOW BO3HUKAIOT AOTOHUTE/IbHbIE 0CafiKu. B Takux
TPYHTaxX BCTPEUAIOTCS BK/IIOUEHUs] CTPOUTENLHOTO W OBITOBOTO MycCOpa, 0OJIOMKOB
KOHCTPYKIUHA. (OCOOEHHOCThIO HACBITTHBIX TPYHTOB SIBJISIETCS CKJIOHHOCTH K
CAaMOYTUIOTHEHWIO OT MacChl BBIIIe/IEXKAI[UX C/I0eB TPyHTa W OT BHOparuu. IIpu
3aMaurMBaHUM BO3MOXXHbI 3HAUHTEe/TbHbIE MPOCA/IKH.

[To ycyioBusiM 0Opa3oBaHUsI HACKITHbIE TPYHTHI TTOAPa3/e/siiOT Ha TPU TPYTIIIbL:
TJIAaHOMEPHO BO3Be/IeHHbIE HaChIMU, OTBa/Ibl TPYHTOB Y OTXO/ 0B MPOMBIIIIEHHOCTU U
CBaJ/IKU.

J171s1 epBOM TPYIIbI XapakKTepeH OHOPOJHbBIM COCTaB, CPABHUTEILHO BbICOKas
TIPOYHOCTb U PABHOMEPHAs1 CKUMAaeMOCTb; /ISl BTOPOU — BpeMsi CaMOYTIJIOTHEHUSI.

Pacuer mo gedopmaiiisiM HaCBITHBIX T'PYHTOB BBITIOJHSIOT TPU COOIIOZeHUN
YCJIOBUM:

P<R;
pmaxg 1,1R: pmax < 1,2R

[TepBoe ycnoBUe U3 HWKHEU CTPOKM OTHOCHUTCS [JII OTBAJOB U CBaJIOK, BTOpOe
JUIs1 BCeX OCTa/lbHBIX CyuyaeB. PacueTHOe COINPOTHBI/IEHHWE HACBITHBIX T'PYHTOB M3
MJIAHOMEPHO BO3Be/IEHHBIX HAChIlleld, OTBAaJIOB TPYHTOB M OTXOJOB MPOM3BO/CTB
orpeJensieTcsi C UCM0JIb30BaHUEM MPOYHOCTHBIX XapaKTePUCTUK B BOJOHACKILLEHHOM
coctosinud. IlpesnBapurenbHble pa3Mepbl (YHAAMEHTOB 3[aHUM W COODY’KEHUH,
BO3BOZMMBIX Ha CJIEXKABIUMXCSl HACBIMHBIX TPYHTax, Ha3HAayarOTCs WCXOAs W3
3HayeHUM YCJI0BHOTO paCyeTHOrO COTIPOTUB/IEHUS.

OcHOBaHMS Ha HACBIMHBIX I'PYHTAX IMPOEKTUPYIOT C yUETOM:

54



¢ MCII0JIb30BaHHA HACBIITHBIX T'PYHTOB B Ka4eCTBe€ €CTEeCTBEHHBIX OCHOBaHHﬁ;

¢ HWCII0J/Ib30BaHWA HACBIMIHBIX I'PYHTOB B Kd4YeCTBe OCHOBAHUM C IMpUMEeHEHNEM
MeTOA0B ITIOAI'OTOBKHU OCHOBAHMM I10 CHIKEHUIO CKHMMdeMOCTH,

* IPOPEe3KH HACBIIMHBLIX TPYHTOB CBAlHBIMHU (PyHIaMEHTaMH.
Cnoco0bI IOAroOTOBKH 0CHOBaHUM

B KkauecTBe eCTeCTBeHHbIX OCHOBaHHWU MOTYT OBbITh  HCIT0/Ib30BaHBI
C/ie)KaBllMecss HachIlHbIe TPYHThI, @ TaK)XXe OTBaJ/ibl TPYHTOB M3 KPYITHBIX MECKOB,
rpaBe/IMCTbIX W Ie0eHOUHBIX TpyHTOB. CBajKyd TPYHTOB W OTXO/IOB TIPOM3BO/ICTB
MOTYT OBITb WCITOMb30BaHbl B KaueCTBe €CTECTBEHHBIX OCHOBAaHWM TOBKO [I/Isi
BPEMEHHbIX 3/IaHUM.

OCHOBHBIMU MeTOJaMK IIOAI'OTOBKHU OCHOBAHMM Ha HAaCIIHbIX I'PYHTax
ABIAKOTCA:

TIOBEPXHOCTHOE YIIJIOTHEHHe TshKeTbIMU TpaMOOBKamu;
BLITPaMOOBBIBaHHE KOT/IOBAHOB;

YCTPOUCTBO MOAYIIEK;

TIOBEePXHOCTHOE YIUIOTHEeHWe BUOPALIMOHHBIMUA MalllMHAMU;

rlyOvHHOe YIUIOTHEHWe TIPOOMBKON CKBa)kKMH, ITPOpe3Ka HaChITHBIX
T'PYHTOB T/TyOOKUMU (DyHIaMeHTaMHU.

Hepeiko MpOW3BOJWTCS HeOpraHW30BaHHAsi 3achillKa OBparoB T'PYHTOM,

ObITOBBIM MYCODOM, MPOMBIIIEHHBIMU 0TX0AaMU. CTPOUTh Ha 3TUX IIOL[afKaxX He
pekoMmeHyeTcsa. [Ipy HeOOXOAUMOCTU MOXKHO TIDUMEHSITh [JIMHHbIe 3a0MBHBbIE WU
OypoHaOMBHbIe CBaW C OIMMpaHWEM Ha ecTeCTBeHHbIM TPyHT. OHAKO TIpU 3TOM
BO3MOYKHO MPOSIB/iIeHNE OTPULIaTe/IbHOTO TPEeHHUS B CBasiX.

B ciiydae opraHr30BaHHOM 3aChINKUA IPYHTA WM €T0 HaMbIBa TEXHOJIOTHS paboT
yacTo HapymaeTcs. Kpome Toro, nedopmMaTrBHbBIE U POYHOCTHBIE XapaKTePUCTHUKU
TPYHTa 3achIlKK (HaMbIBa) U PACIO/IOXKEHHOTO 3a Mpejie/laMUA OBpara pa3nyaroTCsl.
By#er  mpoucxoguTh ~ TpOIjeCC  CaMOYIUIOTHEHHWS  3aChIlIaHHOTO  TPYHTA.
PekomeHayeMbIMU ~ (YHJAMEHTaMH  SIBJIIFOTCS ~ CBaliHble C  MOHOJIUTHBIM
’Kere300eTOHHBIM POCTBEPKOM.

B 3paHuAxX cnenyeT MOpegyCMOTPeTb  KOHCTPYKTUBHbIE — MepONpUSTHUS,
TIOBBIIIAIOIIE KeCTKOCTh. K TIprMepy, B KUPIUUHBIX HE0OXOJUMO TpeayCMOTPeTh
MOHOJ/IUTHBIE ’Keie300eTOHHBIe 10sica WK apMOL|eMeHTHbIE IIIBHI.

Oco0eHHOCTH Pado0THI KOHCTPYKI{UI NPH JUHAMUYECKHUX Harpy3kKax
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B psge cnyuyaeB kese300eTOHHble KOHCTPYKIIMM MOTYT BOCIIPUHUMATh
JUHaMUYecKde Harpy3ky, BbI3BaHHbIe aBapUWHBIMA WIA TPOW3BO/ICTBEHHBIMU
B3pbIBaMU, MOPbIBAMU BeTpa, MajOLMK/IOBLIMU Teperpy3kamu, TeXHOJIOrn4ecKUMU
WMMITy/IbCHBIMUA Harpy3kamu 4 T.7. Bo3HUKarolue B KOHCTPYKLMSIX HaMpspKeHUs U
nedopmaifuu 6osbliie, UeM MPY CTaTUUECKOM UX TIPUIO’KEHUH.

B To ke BpeMs MPOYHOCTHBIE TOKa3aTenu OeTOHa W apMaTypbl OKa3bIBAHOTCS
BbIllle, uYeM TIPH CTAaTUYeCKOM HarpykeHuu. BcienctBue 53Toro Tpebyercs
BCECTOPOHHSISI OLleHKAa, KaK TapamMeTpOB Harpy3ku, TaKk U MeXaHUUeCKUX CBOMCTB
MaTepHuasoB.

[ToBeeHre KOHCTPYKLMIA 3aBUCUT OT CKOpOCTH gedopMarmu €= de/dt u
ckopocTy Harpyxenusi o'=do/dt. C yBenuueHueM € Tpejiesl TEKY4eCTH CTad Oy
pacter. OTMeUeHO yJ/IMHEeHHWe MJIOLIAAKU TeKyuyecTu (ripu ckopoctsax B 50 ... 100
pa3 MpPeBOCXOAAIMX CKOPOCTU NPU CTaHAAPTHBIX MCITBITAHUSX).

HuHamMuyecKry Tipefiesl TEKYYeCTU Oyq Yallle BCero OrpefesisieTcss YMHOXXEHUEM
CTaTUUEeCKOro mpejiesia TeKyuecTH Oy Ha KO3(PUIIMEHT AUHAMUUECKOT0 YIIPOUHEHHS:

rae ki = yd/ys; ya — AvHamMuueckue fedopMaliuy; ys — MpOrud OT CTaThyecKoi
Harpy3KH.

[lpu o > o, HabsogaeTcst 3¢deKT 3ama3AbiBaHUs TJIACTUUECKOU AedopMaliin.
[ns  ompepeneHysi TPOruOOB 37eMEHTOB B JitOOOW CTafiuM  HArpsDKeHHO
neOpPMUPOBAHHOTO COCTOSIHUS HeOOXOAUMO HaXOAuUTh YCWIHS U >KeCTKOCTU
3/IeMeHTa B Pa3/inyHbIX cedeHusix. Ecim ans [ cragyu »KecTKoCTh M3rnbaeMoro
3/IeMeHTa MOCTOsIHHA T0 ero Ji/IiHe W 3miopa nporuboB 1/p = M; / B; nyiaBHas u
TIOBTOPSIET SIIOPY MOMEHTOB, TO s Il craguu B cpemHedt uactu Osioka, T
MIPOMCXOAUT TpeL[MHO0Opa3oBaHKe, >KeCTKOCTh CTyMeHuUaTO CHWXKAeTCs, a SITOpbI
nporuboB CTyMeHYaTo BO3pacTaioT. B HOpPMa/ibHO apMHUPOBaHHBIX 3JieMeHTax
TIPOYHOCTh WMCUEPNbIBAETCS BCJ/Ie[CTBHE DPA3pyLIEHUsI CKATOM 30HBI TOC/e Hayasa
TEeKy4eCcTH PpaCTSIHYTOM apmarypbl. VIHTEHCUBHOCTb CWU/ CLEIVIEHUSI MeXAy
apMaTypoil 1 6eTOHOM HW3MeHsIeTCsl MO [auHe OalKku ¥ 3aBUCUT OT JedopMaiiiu
apMaTyphbl B CEUEHUH C TPELUHOM.

Nsrubaembie >kene300eTOHHbIE 3/IeMeHTbl, ApPMHPOBAHHbIE CTalsIMHU  C
TIJION[AZIKOM  TeKyueCTH, PaCCUUTHIBAIOT C WCIOIb30BaHUEM OWIMHEMHOW WU
TOJIMTOHAJILHOW IUarpaMM TeKYy4JeCTH.
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CTpouresbCTBO Ha nMoApadaTbiBaeMbIX TEPPUTOPHUSAX.
IIpuHIMIIBI pacuéTa ¥ NPoeKTUPOBAHUS

[Ipu pa3paboTke MOJIE3HBIX MCKOTIAEMBIX MOA3EMHBIM CIIOCOO0M B TPYHTOBOM
MacCHBe OCTAITCs M0JIOCTH, a Ha TIOBEPXHOCTH — uaiieobpa3Hble BMaJWHbI (MYJIb/bl
cBWKeHuUs1). Pa3Mepbl MyJib/ibl 3aBUCST OT pa3MepOB BbIPaOOTKH, TOJIIIMHBI T1/1aCTa,
ryOuHbl  pa3paboTKy, (H3UKO-MeXxaHUUeCKUx CBOWCTB rpyHTa. [edopmariyu
3eMHOl MOBEPXHOCTH ObIBalOT B BH/E INPOBA/OB, TPELIUH, YCTYIOB C TPeL[UHAMHU,
IUIaBHbIX OceflaHud. IlapameTpamMu MyrbJbl OCeflaHUs SBJISIOTCS: BepTUKAa/IbHAast
cocTaBsisitoljasi  rporuba TOBEPXHOCTH T1); TOPU30HTa/bHbIe CABWXKEeHUs &;
OTHOCUTE/IbHble TOpPW30HTa/lbHbIE Je(QopMaliiy, paBHble OTHOIIEHHUIO Pa3HOCTH
TOPU30HTA/IbHBIX CABUTOB [JBYX TOYEK MYJIbJbl K PacCTOSIHUIO MEXAY HUMH &p;
HaK/OHbI, paBHble OTHOIIEHHWIO Ppa3HOCTHM OCeJaHusi [BYX TOYEeK MYyJbJbl K
PaCCTOSTHUIO MEX/ly HUMHU i; paJiuyC KpMBU3HbI R; KpHBH3HA MyJb/ibl CABMKEeHUS K.

[TpurogHbIMU /11 CTPOMTENBCTBA CUUTAKOTCSI YUAaCTKU BHE 30H BO3MOXKHOIO
o0Opa3oBaHUsI TIPOBA/IOB, 3aTOTUIEHHS aTMOC(EpHBIMH OCafKaM{d U T10/13eMHBIMHU
BO/IaM{, BBIXOJJOB TEKTOHWUYECKMX HapyIlleHWd, BO3MOKHOTO 0Opa3oBaHUs
onossHel. Iloj pelicTBMeM CMellleHUMM B KOHCTPYKLMSIX TOSIB/ISIFOTCSL TPeELUHBI,
MepeKkoChbl, pacCTpoWcTBa coeAuHeHuid. [lokasaTesieM cymMmapHoOW JedopManyu
SIBJISIETCS] Be/TMUMHA

Aly = Al + Alg (& + H/R) z, (9.1)

raie Ale u Alk — KOMIIOHEHTBbI CyMMapHbIX JedopMaluii OT BO3JeNCTBUS
OTHOCUTEJIbHBIX ~ TOPU3OHTA/bHBIX  JedopMaliiii W WCKPUBJIEHUS  3eMHOU
MOBEPXHOCTH; z U H — A/iHa U BbICOTA 37jaHUS.

KoHCTpyKTUBHBIE MEpPONIPUATHSA

OCHOBHOM KOHCTPYKTMBHOM MepOM 3allluThl 3/laHUSi OT BJIUSIHUSI TOPHBIX
BLIDAOOTOK ~ sIBJIsleTCI WX  pas3fesieHde  JedOpPMallMOHHBIMUA  IIIBaMA  Ha
CaMOCTOSITeJIbHO ~ paboTatoie OTceKM. B 0eckapKacHbIX JKUJBIX — 3/IaHHUSAX
yCTaHaB/IWBAIOT MapHbIe MONepeyYHble CTeHbI, B KAPKACHBIX — ITAPHbIE PAMBI.

OddexTrBHON Mepoli 3amuThl OeckapKaCHBIX 37jaHUMN SIBISIETCS YCTPOWMCTBO
byHIAaMeHTHBIX, 1OKOMBHBIX U TIO3TaKHBIX 3aMKHYTBIX >Ke/e300eTOHHBIX TI0SICOB.
@dyH/1aMeHTbI UCTIBITHIBAIOT CJIOXKHOE HarpshDKEHHOe COCTOSTHUE, CK/Ia/ibIBaroleecs U3
u3ruba, cJBUra, KpyueHMs] U pacTsbkeHUsT — oOkaTus. Haubornee HajmeXHbIMU
SIBJISIFOTCSL. MOHOJIUTHBIE U COOPHO-MOHOJIMTHBIE (yH/aMeHThl (Haripumep, B BUje
TepeKpeCcTHBIX OaTIOUHBIX CUCTEM) WX TIJIUTHBIE.
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[IpoekTvpoBaHMe TIpU TMOJAT/IMBOM CxeMe 3ak/iouaeTcs B obecrieyeHUH
MOJAT/IMBOCTH U TMOKOCTU TMO/BarbHO-(PyHAaMeHTHOM uacTW, AOCTaTOUHOW AJisi
BO3MOYKHOCTH ee CMellleHUs BC/e[| 3a TiepeMellleHUsIMU OCHOBaHUsl 6e3 TosiB/ieHUs B
KOHCTPYKL[MSIX 3HAUWTENbHbIX YCWIMWA. B KOHCTPYyKUMSIX TMOZABaJbHOM 4acTH
NPUMEHSIIOT 1UBbI CKOJBXEHWs W HakJIOHswIMecss (yHAaMeHThl. [lonyckaeTcs
WCTI0/Tb30BaHue 0C/ab/eHHbIX OTPaKJAloIIMX KOHCTPYKLMHM, KOTOPbIe 3aTeéM MOTYT
ObiTb 3ameHeHbl. IIIBBI CKO/bKeHUst obecrieunBalOT CMelljeHUe (yHIaMeHTOB
OTHOCUTETbHO HaJdyH/IaMeHTHOW KOHCTPYKLMH. JTO MO3BOJISIET CHU3UTh YCU/IUS B
HEeCYILIUX KOHCTPYKLMSX TIPU JBMKEHUSIX OCHOBaHWM. Takue IIBbI BBIMOJHSIOT U3
AByX croeB pybepousa c mpocioiikoii. B KauecTBe KOHCTPYKTUBHOM Mepbl 3allJUThl
SIBJISIETCSl pa3pe3Ka 3/laHuil Ha 3aMKHYTble OTCeKU JedOopMallMOHHbIMU IiBaMu. B
psfie ciydaeB LienecoobpasHO TipuMeHeHHe (yHaMeHTOB B BH/e CIUIOMIHBIX
e1e300eTOHHBIX TJTUT, TIepeKPEeCTHBIX IJTUT, 6aI0K-CTEHOK.

MaBnenue rpyHTa Ha dyHAAMEHTbl MOXKeT ObITb 3HauuTeabHBIM. Ero
YMEHBLIAIOT TyTeM: YCTPOWCTBA BpPEMEHHbIX KOMIIEHCAL[MOHHBIX TpaHIIer 1o
repyuMeTpy 3ZaHusl, 3aro/HsIeMbIM MaJIONIPOYHBIM WM PHIXJIbIM TPYHTOM (T/1yOHHa
TpaHiel Ha 15 ... 20 cM HWKe MOJOIIBLI (PyHAaMeHTa); Ha3HauUeHUs] OJJMHAKOBOW U
MUHUMAa/IbHO BO3MO>KHOM T/IyOMHBI 3a/i0KeHHs1 (PyHZAMEeHTOB B TpefiesiaX OTCeKa.
Ecmu mporHosupyembie AedopMaliuy TPeBbLIIAIOT AOMYCTUMbIe [/s1 3[aHUs, TO
TpelyCMaTpUBalOT MepPOTIpUATHS 10 BbIpABHMBAHHIO (DyHJaMeHTOB B TIpoliecce
SKcIutyatauyy. [Ipoemsl fyig pasMellieHds JOMKPATOB pacriosiararT B yIyax 3[aHus
Y B MeCTax repecevyeHusi CTeH, a TakKKe Ha UX MPSIMOJIMHENHBIX yYacTKax.

PacueT npou3BogUTCS IO KOMILJIEKCHOU CXeMe: OCHOBaHHe-(yH/JaMeHT-BepxHee
cTpoeHue. Mcronb3yroTcd creayroliye AedopMalMOHHbIE KPUTEpUU: TMpejiebHast
CKMUMaeMoOCTh 0eTOHa, TpefiefibHasi pPacTsHKUMOCTh CTaid, TipeJiesibHasi KPUBU3HA
HEWUTPaJIbHOM OCH 3/IEMEHTa.

[TpesieTbHBIMU SIB/IAIOTCS TaKWe TiepeMellieHus], TIPA KOTOPbIX XOTsl ObI B 0OTHOM
CeUeHUU peanu3yroTcsi AeopMalldOHHble KPUTEPUHM. YUUTHIBAeTCS HeJIMHEeMHOCTh
auarpaMMm  paboThl Marepwasa W TPYyHTa, JedhOpMHPOBAHHAs CXeMa CHUCTEMBI,
repeMeHHble TPaeKTOPUU Harpy>kKeHus U [Jp.

KOHCTPYKTUBHBIE MepHbI 3alUThI

v
Pa3znenenue 3manus AedhopmalliOHHBIMA
IIIBAMU Ha CaMOCTOSITe/IbHO paboTaroliye

[au N alaY’ap]

/\

) -

BECKapKaCHbIe 31aHUA KapKaCHBIe 31aHUA
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HepaBHoMepHble AedopMaliui OCHOBaHUs (Ipocajika, HaOyxaHHe, KapCTOBbIe
MPOBAJIbI U /Ip.) WM BUSIHUE TI0[[3€MHBIX TOPHBIX BbIPAOOTOK SIB/ISIFOTCS OCOOBIMU
Harpy3kamMu  Ha  3gaHusi.  OcobOble  coueTaHMsi ~ HAarpy30K  BKJIFOYAIOT
9KCIUTyaTalMOHHYI0 U 0co0Oyr0 Harpy3ky OT HepaBHOMepHbIX JedopMaluii
OCHOBAaHUSI.

Lesnbto pacueTa SIB/ISIETCS OTpeesieHre AOMyCTUMbIX BeJIMUMH HEPAaBHOMEPHBIX
nedopmaliuii yis 3aZlaHHBIX KOHCTPYKTHMBHBIX TlapamMeTpoB (pa3Mephl W TJyOMHa
3a/0)keHus1 pyH/jaMeHTa, ceueHWe KOJIOHH M 0asiok, M/oljafib CeueHUsl apMaTyphl,
Kjiacc 0OeToHa W CTanu W [p.) W SKCIUIyaTalMOHHBIX Harpy3ok. Haubosbiinyro
TIPUCIIOCOOISIEMOCTh K HepaBHOMEPHBIM JlehopMalisiM OCHOBAHUSI UMEIOT 3/IaHUsI C
MUHUMAaIbHOM JKeCTKOCTbrO. CrielyeT yuuTbIBaTb M YBeJWUYEHHUE >KeCTKOCTH
MaTepuasoB IIPU Orpe/ie/IeHHbIX TPAeKTOPUAX IIepeMEeHHOI0 Harpy>kKeHus. Y CujieHue
JKeCTKOCTM KOHCTPYKLMM 3a CYeT IepeMEeHHOr0 XapaKTepa Harpy>KeHUs MOXKeT
nocturatb 30 % ee yMeHbIlleHWsS 3a cueT (PU3NMUeCKOW HeTMHeWHOCTU pPaboTh
Marepura’sos.

IIpakTyeckas nmoaroroBkKa Ne9
CTpouTe/IbCTBO B CJIa0BIX BOAOHACHIIEHHBIX TPYHTAaX
Ilenb padoThI
[TpakTHUecKoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA B CJIA0BIX
BO/IOHACHILLIEHHbIX TPYHTAaX.
Teopernueckas 4acTb
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K cnabbiM BOJOHACHIIEHHBIM TDPYHTaM OTHOCST HachIleHHHbIe BOZOMN
CWIbHOC)KMMaeMble TPYHTbI, KOTOpble TPU OOBIUHBIX CKOPOCTSIX TIPUIOXKEHUs
Harpy3o0K Ha OCHOBaHHe TePSIOT CBOIO NPOYHOCTh, BC/IECTBUE Uero yMeHbLIAeTCs] UX
COTIPOTUB/IEHUE CABUTY W BO3pacTaeT CKUMaeMOCTb. CraOblii TJIMHUCTBIA TPYHT —
5TO JMCIepCHas CTPYKTypUpPOBaHHas CHCTeMa C KOAryJ/siIfUOHHBIM THIIOM
CTPYKTYPHBIX  CBsi3el, CrocoOHasi TpU WX HapylleHUH T[epexoJuTb U3
TBepA000pasHOro COCTOsIHUSI B KHMJKooOpasHoe. Tekyuee cCOCTOsiHWe TIpYHTa
orpeJie/isieTCsl CTeleHbI0 HapylleHWsi CTPYKTYPHbIX cBg3ei. Ilpu pacuere ocazok
CWIBHOCKMMAaeMbIX ~ BOJIOHACBILL[EHHBbIX  [JIMHUCTBIX  OCHOBAaHWW  BO3HHUKaeT
HeoOXOAUMOCTb  yueTa  TIOJ3yuyecTH, He/JuWHeWHOW  JedopMUpPyeMOCTH U
NPOHULIaeMOCTH. [IMK/IMYHOCTE MPUIOKEeHHsI Harpy3oK, HarlpyMep, B 3jeBaTopax,
M3MeHsleT TIPOYHOCTHble U Je(OopMalMOHHble CBOWCTBA IPYHTOB OCHOBAaHWW BO
BpemeHU. HepaBHOMepHas 3arpyska OT/Ze/bHbIX CUJIOCOB MPUBOJAUT K 3HAUMUTETbHBIM
HepaBHOMepHbIM  JlepopManysM.  CrenMasvucTel  PeKOMEHZYIOT — MPOBOJWTH
PaBHOMEPHY!O [TePBUUHYIO 3arpy3Ky U pasrpy3Ky 3/71eBaTOPOB.

Yacto K cabbiM BO/IOHACBHIINIEHHBIM OTHOCSAT TJIMHUCTbIe TPYHTHI (Wb,
JIEHTOYHbIe TJIMHUCTbIE TPYHTBI, BOJOHACHILIEHHbIE JIeCCOBbIE MAaKpPOIIOPUCThbIE U
3aTopOBaHHbIe TPYHTRI M Ap.) ip E <5 MIlausr > 0,8, § =4 ... 10°, ¢ = 0,006 ...
0,025 MITa.

3HaueHHe K03 UIMEeHTOB (UIbTPAllMM B BepTUKAaTbHOM M TOPU30HTa/TbHOM
HampaB/ieHusIX oTmuatoTcss Ao 10 pa3. O6mias ocafka Topa3fesisieTcsl Ha YacTh,
OMUCHIBAEMYIO Teopuel (UIbTPALIMOHHON KOHCOJ/IW/AlMK, U YaCTb, OMUCHIBAEMYHO
TpoliecCaMy BTOPUUYHOM KOHCOMUIALIUU.

[lpu mnpoekTHpoBaHUHM (YHJAMEHTOB MEJIKOTO 3a/ioKeHHsT HeobX0AuMOo
OrpaHUYUTh:

¢ CpejHHre 0CadKH Ipe/je/bHbBIMH BeJIMUMHAMU,

* OTHOCUTEJ/IbHbIE PA3HOCTH O0CAJO0K COCeJHUX (PYHAaMeHTOB Tpe/enbHbIMU
3HaUeHUsIMY;

* CKOPOCTH MPOTEKaHHUs 0CaJI0K /10Ny CTUMbBIMU.

[Tpy MPOXOXKJEHWUM CEeMCMHUeCKUX BOJIH uepe3 C1a0blii BO/JOHENPOHUIIaeMBbIM
TPYHT BO3HUKAeT MOPOBOE [aBJeHWe M CHWXXAIOTCSl MPOYHOCTHBIE XapaKTePUCTUKU
rpyHTa. B 3THUX yC/IOBUSX DPEKOMEHyeTCs TIPUMEHSITb CBauW-CTOMKU C TIOJTHOU
MIPOPe3KOM CabbIX IPYHTOB W ONMMpaHHWEM Ha IMPOUHBLIA. Kpome TOro, BO3MOXKHO
NpUMeHeHUe TleCuaHblX TIOAYIIEK, [APeHaXXKHbIX TMpope3el C TPUrPY30UHbIMU
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HaCBITISIMM, W3BECTKOBBIX CBail C MOC/IEAYIOUIUM YIIJIOTHEHUEM T'DYHTOB TsDKe/bIMU
TpaMOOBKaMHU.

B cnyuyae, Korga MeTo/ibl YIJIOTHEHUs] M YNPOYHEHUs He AarT 3¢dekTa, a
ocajKa TIpeBbIlIaeT TMpefie/ibHyl0, HeOOXOAUMbI KOHCTPYKTHUBHBbIE MeporpusiTus. K
HUM OTHOCSITCS: TIOBBILIEHWE >KeCTKOCTU 3[aHUM TyTeM pa3pe3Ku 0Caj0YHbIMU
IIIBAMH Ha OTZe/ibHbIe OJIOKH; TIOBBIIIIEHHE >KeCTKOCTH KaXK[0r0 0/10Ka yCTPOMCTBOM
MOHO/IMTHBIX ~ ’Kele300eTOHHbIX WM  COOPHO-MOHOMUTHBIX  (DyHZAMEHTOB;
YCTPOMCTBO Keyie300eTOHHBIX WM MeTa/UTMUeCKUX TIOSCOB WM apMHPOBAaHHBIX
IIIBOB; YCTPOMCTBO J>XECTKUX JAuadparMm, Harlp¥Mep, TOPU30HTAJbHBIX W3 ILIUT;
TIOBBIIIIeHNe TUOKOCTH U MOJAT/IMBOCTH THOKUX 3/IaHUH U COOPY>KEHHH.

Ocanky (yHAAMEHTOB BBIUMC/ISIIOTCS C UCIO/Ab30BAaHUEM paCueTHBbIX CXeM B
BU/Jle JIMHEWHO-e()OPMHUPOBAHHOTO TMPOCTPAHCTBA WM JIMHEHHO-/ehopMUpyeMOoro
ciosi. ['panully ©KUMaeMOW TOJMIIM ONpeJeNssiOT Ha Takod TrayOuHe, Te
JOTIOSTHUTe/IbHbIe HampsbkeHUst paBHbI 3 KIla — Jj1s1 WaoB, a s 3aTOpP(OBaHHBIX
TPYHTOB Ha T/yOWHe, T/e [JOTOJHUTE/NbHOEe K TPUPOAHOMY JaBeHWe PpaBHO
CTPYKTYPHOM IMPOYHOCTH.

HoronHuTeNbHYI0 0CaZiky (PyHJaMeHTOB Ha OCHOBAHUSX, CJIOKEHHbIX
BO/JJOHACBIIIEHHbIMU WA OpPraHO-MUHEpaTbHbIMUA TPDYHTaMU 3a CYET pa3/ioKeHHus
OpraHMYeCKUX BK/IOUEHWM [OMYyCKaeTCsd He YUWTbIBaTh, €C/AW B TEepUOJ CpOKa
CJTy>KOBbI COOpPY’KeHHSsI, YPOBEHb I'PYHTOBBIX BOJ| He Oy/1eT MOHMKATbCS

Cnioco0bl yIJIOTHEHUsI OCHOBaHHU I

OunbTpyromiaa npurpyska. OG(eKTUBHO TpeANoCTPOeYHOe YIIOTHEHUe
C/1abbIX BO/IOHACHIIMIEHHBIX TPYHTOB. C 3TOM 1[e/IbI0 YCTPaMBalOT (PUILTPYIOIIYIO
npurpy3ky. BpeMs yIijoTHeHUsi BOJOHACBIIEHHOTO TPYHTa T[IOYTU TPSIMO
MPONOPLMOHA/IBHO KBaJIpaTy PpPACCTOSIHUSL [0 JPEeHaKHOW ToBepxHOCTH. [lid
COKpallleHUsI PaCCTOSIHUS IBWXKEHHUs OT)KMMaeMOU BO/Ibl YCTPAUBalOT BEPTUKA/IbHbIE
riecuanble gpeHbl guametpoMm 0,4 ... 0,6 M C paccTosiHueM JApyr OT Jpyra 2,5 M.
BepTuKasbHbIe ipeHbl TOBepXy 00beAUHSIOT TTleCyaHOW (PUIbTPalMOHHOM MOYIIKON
TosHou 0,6 ... 1 M.

[Tpu TonmuyHe C/1abbIX TJIMHUCTBIX TPYHTOB 0 7 M MOTYT ObITh 3()()eKTUBHBI
JpeHHpYIoIlre Tpope3bl B BUe TpaHiel mwmpuHou 0,6... 0,8 M u rimybuHoii 10 5,5
M. TpaHillen 3amo/HSIOTCS MEeCKOM, a HaJ, HUMHM OTChINaeTCsi TOPU30HTa/bHas
noayiika. CryiolIHbIe [peHa)KHbIe POpe3y YCTPauBaloT TaM, Ije UMeeTCs JlelleBbIi

JAPEHUPYIOLLUK TPYHT.
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B pspge ciaydaeB SKOHOMMYHO TIDUMEHEHWE [peH U3 HCKYCCTBEHHBIX
MaTepyasioB, HarpyvMep, KapTOHHbIe ApeHbl. VX W3rOTOB/SAIOT M3 HENPOKJ/IEeHOro
TPEXCJIOMHOT0 KapToHa C rornepeuHbiM cedeHnemM 3 X 100 mm. KosdduuueHt
bunbTpalMKM KapToOHHOU ApeHbl coctapnsieT 10-3... 10-1 cm/c, ato B 100 ... 1000 pa3
6onbiiie KO3pbHUIHEeHTOB HUIBTPALIMN C/Ia00T0 BOZOHACKIII[EHHOTO IPYHTAa.

KoHeuHasi ocagka cyiosi OMOTeHHOr0 TPyHTa WM Wia B CTaOWIM3MPOBAHHOM
COCTOSIHUU, 00YC/I0B/IEHHOM HAMBITBIM U OTCBHITAHHBIM CJI0€M T1eCKa, BHIYUCISIIOT T10

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

rie p — [aBjleHHWe OT T[lecyaHOro TpyHTa Ha T[OBEPXHOCTh C1aboro
BO/IOHACHIIIIEHHOTO0 OWOTeHHOro TpyHTa WX uia, Klla; h — ToOJIMHA C/0s
6uoreHHOro TpyHTa Wi una; E — Mmoay/ib gedopMaliiyi OMOreHHOTo rpyHTa WX Uia
TIPU MOJTHOM B/IaroeMKocTH, Kl]a.

Ocajka CHUJBHOC)KMMAaeMOro TpyHTa 3aBUCUT OT CPOKOB KOHCOJWJALMA U OT
JpeHupoBaHus OCHOBaHMs. OcaZika HeJpeHUPOBAHHOI'O0 OCHOBaHHWS MPUTPY’KEHHEro
buUIbTpyHOllel HaChITIbIO B 3a/laHHbI MOMEHT BPeMeHHM.

I[Mecuanble mnoaymiku. Ha mnpakThke [ CHWKEHUS BeJWUMHBI U
HepaBHOMEPHOCTU 0CaZloK (PyH/aMeHTOB YaCTO yCTPauBalOT IecuaHble MOAYIIKU
TO/MIIMHON A0 mATA MeTpoB. C UMX TIOMOLIbIO YAAeTCs YMEeHBbIIUTb TIyOuHy
3a/0keHus1 (yHAAMEHTOB W pacrpee/dTh [aBjieHWe Ha O0Jbllyl0 TIIOIIa b,
YMEHBIIUThL pa3Mepbl PyHJaMeHTOB. [lecuaHble MOYIIKK yCTPauBalOT U3 CpefiHe- U
KPYITHO3ePHUCTHIX 11eCKOB, 111e0HSs, TPaBusi, FPABUMHO-TIeCUaHOW CMeCH.

M3BecTKOBbBIE cBau. B psjie ciyyaeB 1jesiecoo00pa3HO MPUMEHSITh W3BECTKOBbIE
cBad. B Tonimie rpyHTOB 1Mo 3amuTol 00CaZHBIX TPyO MPOOYpPUBAIOT CKBa’KWHBI
arametpoM 30 ... 50 cm. VX 3amo/iHSIOT HerameHOM KOMOBOW H3BECTBIO CI0€M
OKOJI0 0ffHOTO MeTpa. B obcazaHyto TpyOy criyckatotT TpamboBky maccoi 300 ... 400
KI' ¥ TIPOU3BO/AT yIsIoTHeHHe. CHOBa HaChIMAIOT CJIOW M3BECTH U YTPAaMOOBBIBAIOT U

T.J.

['pyHT YIJIOTHSIETCSI TIPU TIOTPY)KeHUM TPYyObl U mocse TpamMOOBaHUSI U3BECTH.
[Ipy B3aMMOZIeMICTBUM HeralleHOW M3BeCTH C TTOPOBOW BOJOM MPOWUCXOAMT ralleHue.
BcnienctBue 3TOro yBenuumBaeTcs AuaMeTp U3BeCTKOBOM cBavd Ha 60 ... 80 % u
JIOTIOJIHUTE/IbHO YTUIOTHSIETCSI TPYHT BOKPYr CBah. Kpome TOro, mnpu raiieHuu
M3BeCTU BbIJesisieTcsi Oosibllioe KO/MYeCTBO Teria. Temreparypa MOJHUMAeTCs [0
200 °C. BaiencrtBre 4Yero B/IaKHOCTb OKPYJKAlOLero IPyHTa yMeHbIlIaeTcs, a
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TIPOYHOCTHBIE XapaKTePUCTUKKU YBe/JIWUYMBaroTCs. [lanee Mpou3BOAST MOBEPXHOCTHOE
YIUIOTHEHUEe TPYHTA TsDKeTbIMU TPaMOOBKaMH.

[TecuaHble CcBaM yCTpauWBaKOT MyTeM 3a0MBKU B IPYHT MeTa/l/IMuecKoi TPyObI C
3aKpbITBIM KOHLIOM. [l0/I0CTH 3amo/HSIIOT MEeCKOM C TIIaTe/bHbIM YIIJIOTHEHUEM.
Bokpyr ctBona cBau obpa3yeTcs yryIOTHeHHasi 30Ha C/1aboro rpyHTa AUaMeTpoM Zi0
roiytopa MmeTpoB (npu auametpe cBau 0,4 ... 0,5 m).

OneKTpoxumuyeckasa o0paborka. B rmpakTuke WHOra TPUMEHSIOT
3/IEKTPOXUMHYECKYI0 00pabOTKy TPYHTOB [jIsl TIOBBIIIIEHHSI HECYIIlel CrIoCOOHOCTH
OCHOBAaHWM COODPY)XEHWMW, CO3[aHUs OrpakJeHWM MNpU MNPOXOJKe KOT/J0BAaHOB U
TpaHiiied, 60ppObl C MOPO3HBIM TyueHueM, C OrNoy3HAMH. OHU UCIIONb3YIOTCS IS
YIIPOUHEeHMsT BCeX BUIOB TPYHTOB C Ko3dduijeHTOM punbTpaiuyd MeHee 0,5 mM/cyT
(MesTKMX ¥ TIbIZIeBaThIX TEeCKOB, CyTieceid, CyT/TMHKOB, IJIMH, W/IOB, Pa3/I0KUBIIIEr0Cs
Topda). DyeKTpoxuMuyeckass o0paboTKa mozpasfiensieTcsi Ha: 3JIeKTPOOCYIleHue,
3JIEKTPOJIMTHUECKYI0 00paboTKy U  3/7eKTpoCHIMKaTh3aluio. [oaroBpeMeHHOe
HeoOpaTUMoe YTIIpOUHeHHe MOXKHO TI0/TyUHTh MPY BBEeJIeHUM XUMHUUYEeCKUX ZI00aBOK.

YnpouHeHre TPyHTa TIIPOUCXOAUT Omarogaps  37eKTPOXUMUUECKUM U
CTPYKTypOOOpa3oBaTebHBIM TIpolieccaM, MPOUCXOASAIUM B TJIMHUCTOM T'PYHTe MpHU
TMIPOITYCKAHUU TTOCTOSTHHOTO 3/IeKTPUUYECKOT0 TOKa Y BBeJIeHUU 37IeKTPOJIUTOB.

Caaiiable (¢yHAaMeHTBbI. VX TIPUMEHSIIOT TMPH CpPaBHUTENTbHO HEeOObIION
TO/IIIMHe C/1IabbIXx TPYHTOB (0 12 M), TIO[CTW/IaeMbIX MpPOUHbIMU. CBasMu
TIPOpPe3aroT TOJTHOCTBIO C/1a0blii TPYHT C OMUPAHWEM Ha TpPouHbIdA. [Tpu 3abuBKe cBait
pe3ko Bo3pacTaeT IIOPOBOe [aBjleHue, BC/Ae[CTBHe Uero CHWXKAeTCs Hecyllas
criocobHocTh cBau. Co BpeMeHeM TOpOBOe JaBjieHHe CHW)KAeTCsl MPaKTHUUeCKd 0
HY/JIs1, @ Hecylasi CrtocoOOHOCTh CBau BO3pacTaer.

B yoioBusix cnaboro TJIMHUCTOTO OCHOBAHMS BO3MOXKHO — TIPOSIBIEHHE
oTpuLaTenbHOro TpeHus. OcefarmIMi BOKPYT CBal ITPYHT Harpyskaet ee. BenvunHa
OTpUL[aTeIbHOr0 TPeHUst MOXKeT JoCTUrHyTh 500 kH.

[TpyuMHAMH 3TOTO MOTYT ObITh:
* [JIaHMPOBKA T/I0La/iy MO/[CHINKOM;

* 3arpy)keHWe TIOBePXHOCTH [JIUTEJIbHO [IeUCTBYIOLIWMM  T0JIe3HBIMU
Harpyskamu;

* TMpUTpy)KeHHWe abbIX TPYHTOB B Tipefieslax IIPO€3JIOB W  YJIMI]
NepruoANYeCKUMHU MO/ChINKaMU IMPYA PEMOHTE [JOPOKHBIX MOKPBITUM;
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* MU3MeHeHUe MJIOTHOCTU FPYHTOB B pe3yJ/ibTaTe MOHWKEHHs YPOBHS IPYHTOBBIX
BO/;

* [WHaMUYecKrWe BO3JEUCTBUSI HAa TPYHT TSDKEJOro TpaHCOOpTa U
TIPOMBIIIEHHBIX YCTaHOBOK;

* TIPOSIBJIEHUSI TIPOLIECCOB, TIPUBO/SIINX K TIOCTOSHHOMY YTIJIOTHEHUIO MOJIOJBIX
C/1abbIX TPYHTOB.

OtpuliaTe/ibHble CUJIbI TPEHUS YUUTHIBAIOT [0 TIyOUHBI, HA KOTOPOUM 3HAueHUs
0CaIkM OKOJIOCBAafHOTO TPYyHTa TIPEBBIILAIOT TI0JIOBUHY TIpe/|e/IbHOTO 3HAaUeHUsl
ocaziku ¢yHIameHTa. PacueTHble COMPOTUB/IEHHUs TPYHTA fi MPUHUMAIOT 171 TOpda,
una, canpones fi =5 kIla.

Ecnu B nipefiesiax cBau 3aj1eraroT HarsiacToBaHusi Topga TonimHol 6onee 30 cm
M BO3MOXKHA TIpUTpy3Ka TEpPPUTOPUU OKOJIO (yHAAMEHTa, TO pacyeTHOe
COTIPOTHB/IeHUe fi [/ TPyHTA, PACIOJIOXEHHOTO BbIllle TMOJOLIBbI HHU3LIEro CJIosi
Top(a MPUHUMAIOT:

a) MpH MO/CHINIKAX BBICOTOM /10 BYX METPOB, [/ FPYHTOBOU MO/ CHINKU U CJIOEB
Topda paBHbIM 0, /i1 MUHEPA/IbHBIX TPYHTOB MIPUPO/IHOTO CJIO’KEHUS — T0 Tabit.;

0) TIpu MOACHITIKAX OT ABYX 0 TATH METPOB — /ISl TPYHTOB, BK/TFOUast TIO/[CHINKY
paBHbIM 0,4f, HO co 3HaKoM "-", ajst Topda — (—5kI1a);

B) TIpU TIO/ICHINKaX Oosiee MSITU METPOB — i TPYHTOB, BK/IFOUAsi MOACHITIKY —
10, HO cO 3HakoM "-", nnst Topda — (=5 kI1a).

st yMeHblIeHUs1 CUI OTPULIATe/IbHOTO TPEHHUs TIPUMEHSIIOT ClieldaabHble
oOMa3ku. B rpakTHKe BO3MOXKHBI C/IeyIOL[He C/TyYau:

- CWIbHO CKMMaeMbld CJIOM PpacroJio)keH C TIOBepXHOCTH; Ha HEKOTOpou
ryiyOrHe HaXOAUTCS C/IOM CU/IbHO C’)KMMAaeMOTO TPYHTa, MepeKphIThIN

- Ooitee IMPpOYHBIMH,; TOJIIId COCTOUT U3 IIepeMeXXdrollnxcd I1/IdCTOB
CUJIBHOC)KUMAEMBIX M CPABHUTE/IBHO MAJIOCKHUMAEMBIX I'DYHTOB.

[Tpy KpUTUUECKUX TpajueHTax Haropa U CKOPOCTAX (UAbTPALIMU BO3MOKEH
(UIBTPAI[MOHHBIM BBITIOP TPyHTA. B mMpakTHKe HaO/M0/aeTCsi KOHTAaKTHBIA pa3MbIB
rpyHTa GUILTPALIMOHHBIM TIOTOKOM, UAYIIMM BJO/Ib JBYX CMEXHBIX CJIOEB
pa3MUHON  KpPyMHOCTU. [l CBSI3HBIX TPYHTOB  pa3/idyaioT  CaeAyrolye
dbunbTpalioHHble  Aedopmaiiuu:  cyddo3usi, BbINOP, KOHTAaKTHbIA  BBITIOP,
OTC/IauBaHUe Y KOHTAKTHBIA Pa3MbIB.
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Metop HHTEHCUBHOT'0 yAQPHOT0 YILUIOTHEHHSI. B TIPaKTHKe
TMIPOTEXHUUECKOTO CTPOMTENBCTBA KCIIOB3YIOT METOJ] MHTEHCHMBHOTO YZApPHOTO
YIUIOTHEHHsI C1abbIX BOJOHACHIIEHHBIX TPYHTOB, MMEIOIIUNA JiBé Pa3HOBUAHOCTH:
MeTO/i, AUHAMUYeCKOW KOHCOMWJauuMd U MeTof yjapHoro paspyueHus (FO. K.
3aperkuii, 1989).

PaboThI 10 AMHAMHUYECKOW KOHCOMU/JAI[Y BBITIOTHSIOT 10 MHOTO3TAITHOM CXeme
C AJIWTe/NbHBIMUA (0 Mecsilja) rmepepbiBaMM MEXAY 3TallaMU, B T€YEeHHWHW KOTOPBIX
paccenBaeTCsl TIOpOBOe JaBijieHue. PaccTrosiHMe MeXIy Kparepamy I[PUMEHSIOT
paBHbIM 2 ... 5 iMaMeTpaM.

[Ipy 3TOM yAapbl B cOcefjHEM TOYKe He JO/DKHbI HapyllaTb AOCTUTHYTOI'O
¢dekra B mpegpigyieli. TpamMOOBKM TMPUMEHSFOT Maccoii fo 20 T Tpu BBICOTe
copaceiBanuss Ao 30 ™. JI. MeHapsg OOBSICHWI MeXaHW3M JUHAMHUECKOH
KOHCOJTMJALIX MOJIOXKUTETbHOM POJIbIO COZepXKalllerocs B ropax rasa u nporeccamu
CKMKEHUS].

MeToz, yAapHOro pa3pyllleHuss TIPUMEHSIOT K TpPyYHTaM C OTHOCUTE/IbHO
HEBLICOKMM BO/IOHACBIII[eHHEeM. YTUIOTHEHHE HX He CBSI3aHO C HeoOXOAMMOCTBIO
OTXKaTusi BOAbL. [IIUTENbHOCTE MEX/Y 3Taramu 3/jeCb He CylecTBeHHa. PaccTosiHve
My L[eHTpaMU COCEeJHUX JIYHOK 3HauyuTeTbHO MEHbIlle, YeM TIpU JIUTEeIbHOU
KOHCOJTU/AL[UH.

i 3aKperieHds C/1a0bIX TPYHTOB TIPUMEHSIIOT: OJHO- M [IByXPacTBOPHYIO
CWIMKaTU3aLMi0, CMOJIM3aL{1I0, OJHO- Y JIBYXPAaCTBOPHYIO 3JIEKTPOCHU/IMKATHU3aLUIO,
3JIEKTPOJIUTUUECKYI0 00paboTKYy, 3/1eKTPOOCYIlIeHHe.

Pa3xmxKeHue BO/IOHACBIIII€HHBIX 'DYHTOB

SIB/ieHWe pa3KWKeHUs 3aK/IF0UaeTCsl B TIOJTHON WM YaCTUYHOM MOTepe TPYHTOM
HecyIleld CrmocoOHOCTH W Tepexo/ie ero B TeKydee COCTOSIHWE B pe3yJibTare
pa3pyIleHuss CTPYKTYpbl M CMeI[eHWs] YaCTWI] OTHOCHUTEeNbHO JApYyr Apyra.
HeoOxogumMbIMU  YCTIOBUSMU  pa3KIKeHUsT SIBJISIFOTCS:  pa3pyllleHre CTPYKTYPbI
(yacTo TpY AMHAMHUUYECKUX BO3[EHCTBUSIX), BO3MOXKHOCTb YIPOYHEHHs TPYHTa M
MOJTHOEe  HAChHIleHWe ero BOJOW. Bo03MOKHOCTb  pa3pyllieHusi CTPYKTYPbI
oripefiesiieTCsl ~ MHTEeHCUBHOCTBIO — BO3/I€HCTBUY, HadaJbHBIM  HarpshHKeHHBIM
COCTOSIHMEM U TUIOTHOCTBIO CJIOXKeHUsI TpyHTa. Bpemsi KoHcommaluu (yIryIOTHeHYsT)
W npeOblBaHHS TPYHTOB B  Pa3KWKEHHOM  COCTOSIHUM  OTIPeJesIsieTCs
BOJ/IONIPOHUI[AEMOCTbI0 TPYHTa, HW3MEHEHHEM €ero IIPOYHOCTH, [JJIWHOW TIyTH
dunbTparuu. CoCcTosIHYE Pa3KIKeHHUs TPUCYIIe BCEM PBIXJIbIM BO/OHACHIITIEHHBIM
reckam Jit060ii TIPOYHOCTH.
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PazximrkeHre HeBO3MOXKHO, €C/IU

Np < N »

rJe T, — pacuyeTHOe YCKOpeHHe KoyieDaHW; TKPp — TO JKe, KPUTUUECKOe,
orpeie/iieMoe 3KCIIepUMEHTA/ILHO (HarpumMep, T0 JJaHHBIM BUOPOKOMITPECCHOHHBIX
WCIBITaHUH).

MeporipusitTisi 110 60ppbe C pazkKKeHHWeM pasfiefiiioT Ha /[Ba BUja:
npefoTBpallieHue BO3MOXXHOCTU Pa3KWKeHWsT W yMeHblIeHue T0C/Ie[CTBUN
pa3xwkeHus. K mepBoMy OTHOCSIT YIJIOTHEHHE HECBSI3HBIX IDYHTOB M YCTPOWCTBO
MPUrpy30K. 751 yMeHblIeHUs1 CMeIlleHU Pa3KMKeHHbIX MacC TPyHTa WCIOb3YIOT
yCKOpeHue Tipoljecca UX KOHconujauuyd. Bpemsi mnpeObiBaHUsI TpyHTa B
Pa3KWKEHHOM COCTOSIHUM MOJKHO Dery/JvpoBaTh C TMOMOLIbI0 BEPTUKalbHBIX W
TOPU30HTa/bHBIX JAPeHaXKeHu.

Peostornueckue mponeccsl B rpyHTax, Mo/I3y4ecTh.

Haubomnee spko 3TO CBOMCTBO TPOSIB/IIETCS B TJIMHUCTBIX TpyHTaXx. Ocaaku
3[laHUM WM COOPY>KEHUM MPOJOJ/DKAIOTCS [eCATKaMU, a WUHOTJa W COTHSMM JIeT.
HedopMalum T1on3yyecTd B TMeCKaX 3HAUMTENbHO MeHblle. [Ipy CABUTOBBIX
nedopMalusix pa3nuyaroT (B 3aBUCUMOCTU YPOBHSI Harpy3KW) CTa[iuM 3aTyXarollleu,
YCTaHOBUBIIIEMCSI TI0/I3yUyeCTU W TPOrpeccupyroljero TeueHus. IIpoekThpoBaHUe
COODY)K€HHMH B TpyHTaX C SPKO BbID&)KEHHbIMA CBOMCTBaMU I10JI3yUeCTH
OCYLIECTB/ISIFOT JABYMSI TIyTSIMU: He [OINyCTUTb BO3HUKHOBEHUE OLLyTUMBIX
nedopmaimii noszyuectd U (A. S. byauH) orpaHvdurBaTh Aedopmaliiyd CMellleHUs
JOMyCTUMBIMH 3HAUEHUSIMU B TeUeHMe 3aJaHHOT0 CPOKa KCIUTyaTaluu.

[TpoyHOCTh TPyHTA, MOTY4YeHHYIO B 0OBIUHBIX OTHOCHUTEBHO KPaTKOBPEMeHHbIX
VCIIBITAHUSIX, Ha3bIBAlOT CTaHJApPTHOW. B ciyuae AmuTenbHOrO [eHCTBUS Harpys3Ku
paspyllleHue TpouCXoguT pasblie (tt = f (t) ). Hns OoTAenbHBIX TWH TIpefen
AUTeNbHOM MPOYHOCTH CHWXaeTcs: A0 30 %. Co BpeMeHeM TPYHT TOJ, TOZOLIBOU
YOPOYHSIeTCS, a TIpU YCTAHOBUBILEWCS TOJ3yyecTH pa3ynpouHsieTcs. [lpu
nedopmaiusix  GopMm, uU3MeHeHUsX (CABUrax) B OJHUX YC/IOBUSX (3HaueHUst
Havya/bHOM TPOYHOCTH), TPYHT YIUIOTHSIETCS, B APYrUX — pa3pbixssieTcs. [lopuctocts
IPYHTa, IPU KOTOPOU B pe3y/bTare Aedopmalidi CABUra He NMPOUCXOJUT U3MEHEeHHe
o0bema, T.e. HayajbHasi M KOHeUHass TIOpHUCTOCTb (N0 W n) paBHBI, Ha3bIBAIOT
KPUTHUYECKOM NCT.

dyHaMeHTHI Ha 3aTOP(O0BaHHbBIX IPYHTAaX.
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BcTpeyatoTcsi TOp(pbl C MOBEPXHOCTU BOJOHACHILLEHHbIE HEYIJIOTHEHHbIE,
rorpebeHHbIe C/1a00YTI/IOTHEHHBIE, TIOTpeOeHHbBIe B TOJIIIe TIPUPO/HBIX TPYHTOB.

Top@ otuaeTcs: 60MBINION CKUMAaeMOCTBIO, MajlbiM COTIPOTUBIEHUEM CABUTY,
3HAUUTE/IbHOW YCaJIKOU TpU OCYIIeHWH, SIPKO BBIPAKEHHBIMH pPeoJIoTUueCKUMU
CBOMCTBaMHM.

[Tosryunnu pacripocTpaHeHWe CjeAyrole CrocoObl MH)XXeHepHOW MOATrOTOBKU
TeppUTOPUU: BLITOP(OBBLIBaHWE (MOJHOE yjAajeHWe Topda MW 3amMeHa ero
MUHepa/ibHbIM T'PYHTOM); OCyllleHue ([JIUTe/bHbIM MpOoljecC, COMPOBOXKAAOIIUNCS
O0/bIIMMY 0CaJKaMH TTIOBEPXHOCTH);

HaMbIB TEDPUTOPUY T1eCUaHbIM PYHTOM C MTOHWKEHUEM YPOBHS [10/[3eMHBIX BOJ
Pas/MUHBIMU APEeHAXKHBIMU CUCTeMaMu, YaCTUYHasA U/In

T10JTHAs TIpOpe3Ka TPyHTa I/yO0oKUMHU hyH/IaMeHTaMH.

PacueT  OCHOBaHWi, CJIO)KEHHBIX  OMOTeHHbIMU  TPYHTaMM  JIO/DKEH
TIPOU3BOJUTHCS C YUeTOM CKOPOCTU Iepefjaud Harpy3KH, U3MeHeHUs 3((eKTUBHBIX
HarpsDKeHWM B TPYHTe B TIpoLiecCe KOHCOJMJALMM OCHOBaHWS W aHU30TPOIWU
CBOMCTB I'PYHTOB.

OnupaHue ¢yHJaMeHTOB Ha [IOBEPXHOCTb 3aTOP(OBAHHBIX TPYHTOB He
ponyckaercs. llpy mMonmHOW 3acTpoMKe HaMBITBIX TEPPUTOPUM  PEKOMEHYeTCs
BBIMIOJIHATL ~ [eOJIOTMYeCKOe  paliOHMpOBaHWe.  ['pyHTbI,  OJUHAKOBble B
MIPOU3BO/ICTBEHHOM OTHOIIIEHNH, 00beAUHSIOTCS. B KOMIT/IEKCHI.

IIpakTyeckas nogroroBka Nel(
CTpouTe/bCTBO B y(IOBHAX HA0YXaKOI[HUX, BEUHOMEP3/IbIX, 3aC0/IeHHBIX
TPYHTOB
Ilenb padoThI
[TpakTrueckoe 3HaAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA B YC/IOBUSIX

HabyXaroIx, BeUHOMED3/IbIX, 3aCOIEHHBIX TPYHTOB.

Teopernueckasi 4acThb
Onpepe/ieHre XapaKTePUCTHK Ha0yXarOIUX TPYHTOB.

['pyHTBI, CIIOCOOHBIE TIPU YBJIAXKHEHWW YBEJMUMBATHCS B 00beMe, a TIpu
TIOHVWKEHUH BJI&XKHOCTH [laBaTh yCafIKy OTHOCATCS K HaOyxaromum. K Habyxaroium
OTHOCATCS TIbIJIEBATO-T/IMHUCTBIE TPYHTBI, [JI1 KOTOPBIX BETUYMHA OTHOCUTETHHOTO
HaOyxaHuss 0e3 TIpUIO)KEHHWSI BHEITHEM Harpy3ku & S, = 0,04. Kpowme
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OTHOCUTEJIbHOTO HalOyXaHusi TIpU 3aflaHHOM  JIaBJIeHUH &, O3TU TPYHTHI
XapaKTepU3yIOTCs [laBieHneM HaOyXaHUsl ps,, BIGKHOCTBbIO HaOyXaHUS s, U
OTHOCUTE/IbBHOU yCaJKOW TIPU BbICBIXaHWW. [l TIpeBapyTe/IbHOW OLIeHKU
HaOyXalIUX TPYHTOB MCIMO/b3yeTcs Toka3aTtesnb I1 = (e, —e)/(1+e)(mpu I1 > 0,3
TPYHTBI OTHOCSITCS K HaOyXaroIum).

CriocobHOCTEI0O HaOyXaTh OT/IMYAIOTCS TaK)Ke HEKOTOpble BU/bI IIJIAKOB U
TJIMHUCTBIX ~TPYHTOB, 3aMOYEHHBbIX XWMUUECKUMHU OTXOJaMu T[POM3BO/ICTB
(Haripumep, cepHOM KHUCIOTHI). [edopMmaiuu HabOyxaHWs TIpM  3aMauydBaHUHU
pacTBOpPaMM CepHOU KUCJIOTHI B 3,5 — 4 pa3sa Oosbiiie JedopMaliiyii HabyxaHUs MpU
3aMauMBaHUM BOJOM. HaOyxaHue mecuaHbIX TPYHTOB MOXKET TIPOMCXOAUTH TIPH
B3aUMO/IeiCTBUM UX C PACTBOpPaMHU I1[eJI0UH.

HabOyxaHue TpyHTOB B OCHOBAaHHMM BO3MOXKHO 3a CueT TOJbeMa YPOBHS
TPYHTOBBIX BOJI, HAKOIIEHUSI BJIaru IOJ, COOPY’XKEHWEM 3a CYeT NOBEePXHOCTHBIX U
MPOU3BOJCTBEHHBIX BOJ, M3MeHeHWs BOJHO-TEI/IOBOrO pexrMa. BennuvHa
HabyxaHUs 3aBUCUT OT JIaBJIeHUsI HA OCHOBaHKe, BU/la U COCTOSIHUSI TPYHTa, TJIOaIN
3aMauyuBaHUsl, TOMLMHbI HAOyXatoIlero C/osl.

3MeHeHUs1 BJQ)KHOCTH W BbI3BaHHble WMU HePaBHOMEpHbIe TepeMelleHust
TPyHTa 4YacTO TPUBOJAT K TpeLMHOOOpa3oBaHUIO WM paspylieHdto. OcobeHHO
3HaUUTe/bHBI lehopMalivy, BbI3BaHHbIE TIOAEEMOM OCHOBaHUS MPU He3HAUUTETbHOM
[laBJIeHUU Ha TPYHT.

Habyxaroiye TpyHTbI KIacCU(DUIMPYIOTCS Ha:
* cytabonabyxarorue 0,04 < g s, < 0,08;

* cpeaHeHabyxarorue 0,08 < g5, < 0,12;

* CUTbHOHAOYXaroIIHe € S, > 0,12,

1) ipu uHGUABTPaIK aTMOC(EPHBIX U TTPOM3BO/[CTBEHHBIX BOJ, — Ha T/yOuHe,
r/le CyMMapHOe ZiaB/ieHHe Ha CJIOW TPYHTA O,t, PaBHO AaB/IeHUI0 HAOYXaHUS Pso;

2) TpU HaAMYUM TIOA3€MHBIX BOJ| — Ha TPU MeTpa Bblllle yCTaHOBUBIIETOCsS
YPOBHSI MOJ3eMHbIX BO/I, HO He HI)Ke YCTaHOBJIEHHOTO TI0 . 1;

3) 1Ipu 5KpaHUPOBAaHUU MOBEPXHOCTU U U3MEHEHWH BOJHO-TeIJIOBOT0 pPeyKhMa —
0 9KCIIePUMeHTaTbHBIM aHHBIM, a TP UX OTCYTCTBUU — Ha TyOHHEe IMATb METPOB
OT YPOBHS IJIaHUPOBKHU.

Pacuét aedopmaiium OCHOBaHUS.
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PacueT OCHOBaHMM COOPY>KeHMUM Ha HaOyXalol[uX TPyHTaX MPOH3BOJUTCS TI0
nedopmMarusaM, Kak Ha OOBIUHBIX I'DYHTax, W, MPH HEOOXOJUMOCTH — I10 HeCyIel
criocobHocTtr. Ilpu orpezieleHM pacueTHOTO COTPOTHBJIEHHS PeKOMEHyeTCs
yBe/uUMBaTh ero 3HaueHwe B 1,2 pasa, ecid ocagka pyHgamenrta < 0,4 [s,], uro
Oyzer CcriocoOCTBOBAaTb YMEHBIIIEHUIO BeJMYMHBI TIogbeMa (yHJaMeHTa TpHU
HaOyxaHWUU TPYyHTA.

KOHCTPYKTHBHBIE MEPONIPUATHS 110 YMEHbIIIEHHI0 U BEIPABHUBAHHUIO
AedopMalui 0CHOBAHUS.

Ecmu onpepensieMasi pacueToMm fedopmaiivisi OCHOBaHHWSI OKa)keTCsl OoJiblie
JOMYCTUMOM, TO [OJ/DKHBI TIpeyCMaTpPUBaTbCsl MEpOIPUATHS, YMeHbLIaroLye
BO3MOXXHYHO BeIMUMHY JAedopMaliiii 3a CueT MpeJBapuUTe/bHOIO0 3aMauyuBaHUs,
NIpUMeHeHHsI KOMITeHCUPYIOIIUX TeCYaHbIX TMOAYIIEeK, 3aMeHbI CJios HabyxXaroiero
IpyHTa ApyruM, He HaOyxaromum rpyHTOM. CKBa)KWHBI [I7Isi TIpeBapUTEbHOTO
3aMauyvBaHUs PacrioyiaratoT B LIAXMaTHOM TOpsiike, AuaMeTp CKBakuH 10 ... 25 cwm,
rnybrHa — Ha 0,5 M MeHblle TpebyemMol MO MPOEKTY TOIIWHBI 3aMauyHBaHUSI.
3aro/HAKT CKBa)KWHBI  [PEHUPYIOLIMM MaTepuaioM. llporecc 3amMauvBaHUs
KOHTPOJIUPYIOT TMOBEPXHOCTHBIMM MapKaMd. 3aMauvBaHUe TMpeKpallaiT, KOorja
BeJIMUMHA M0/beMa MOBepXHOCTH cocTaBUT 0,8 pacueTHOM.

[Tocne 3aMauviBaHusi BEDXHUU CJIOM TPYHTa CHUMAKOT Y yCTPAUBaKOT MeCYaHYr
noayuky tonmuHou 0,3 ... 1 M. Pacuer ocHOBaHMM moc/ie WX TpeABapUTeTLHOIO
3aMauyvBaHUs TIPOU3BOAUTCS M0 XapaKTePUCTHUKaM 3aMOUYEHHOr O TPYyHTa.

KomneHcupyroimpe MoOAYILIKKM YCTpavBalOT Ha YpOBHe B TIipefesiax CJiosg
HaOyXaroIero rpyHTa TOJIbKO IS JIEHTOUHBIX (h)yH/IaMeHTOB IUPUHOMN 70 1,5 M npu
JaBiaeHuy o mofomBoi He MeHee 0,1 MIla. Ilpu HeGOMBIINX BePTUKA/IBLHBIX
Harpy3kax TpUMeHSIIOT (hyH/JaMeHTbl Ha €eCTeCTBeHHOM OCHOBaHHWM C aHKepaMy,
cBaliHble (pyHJaMeHThl M3 3a0UBHBIX U HaOMBHBIX cBail. Hanbomee paijoHa/bHbI
byHAAaMeHTBI C yIIMpeHHeM B TIpefiesiax C/i0si HabyXarolux TPyHTOB.

Kpome 3TUX MepOTPUSATUN 1]e/1eco00pa3HbI KOHCTPYKTUBHbIE,
npucnocabuBaroile 3/laHusl K BOCIIPUSITUIO HePaBHOMEPHBIX Jedopmaliuii myteM
pa30MBKM 3/laHUM Ha OT/e/bHble OTCeKH OCAZIOUYHBIMM IIIBaMU M YyCTPOMCTBa
apMHPOBAHHBIX Ke/ie300eTOHHBIX TI0SICOB B HECKOJbKHWX YDOBHSX, a TaKxke
BOZIO3allIUTHbIE, [JIS TpeJOTBpAllleHUs] JIOKAJIbHOIO  3aMauyuBaHWsi TPYHTOB
aTMoc(hepHbIMU U TPOU3BO/ICTBEHHBIMU BOJlaMU. JTO 00ecTieurBaeTCs MJIaHUPOBKOM
TePPUTOPUM, [OCTAaTOYHBIMM pasMepaMd U YKJIOHOM OTMOCTKH, U30JIsALIUen
BO/IOHECYII[MX TPYOOIIPOBO/IOB U WX [JOCTYITHOCTBIO ISt OCMOTpa.
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OCo0eHHOCTH CTPOUTE/THCTBA HA 3aCO/IEHHBIX TPYHTAX (OMbBIT
CTpoUTe/IbCTBA B IleHTpa/ibHOM Ka3axcrane).

3aco/ieHHBIMU Ha3bIBAIOTCS TPYHTHI, B KOTOPBIX COMEP)KUTCs Oomnee 5%
CpeAHepacTBOpUMbBIX coseld wnu Gomnee 0,3% JIeTKOPAaCTBOPHMMBIX COJiel OT Beca
cyxoro rpyHta. K jierkopaCTBOpMMBIM COJISIM OTHOCSITCSI XJIOPUCTBbIE COJIM HaTpUs
NaCl, kamust KCI kanbius CaCl, u maruusi MgCl,, 6ukapbonaTel Hatpusi NaHCO;
cyibdatel HaTpusi Na S0, v maraus MgS0, . K cpegHepacTBOpUMBIM COJISIM
otHocaTcs Turic CaS04%2H,0 u anruaput CaS04.

CNO>KHOCTh CTPOMTENbCTBA HA 3aCOMEHHBIX TPYHTax OOyC/iOB/ieHa TeM, 4To
AedopMaliuu TIPOSIB/ISIIOTCS KakK B TIpOLieCcCe BO3Be/leHHsI COOPY)XeHWM, Tak U B
nepyoJ, MX SKCITyaTalud. Ha 3acosieHHbIX TIVIMHUCTBIX TPYHTaxX TBepZoi
KOHCHUCTeHLIUY JleopMaliiy TPOMCXO/s TPY 3aMauyvBaHWM U TIPOSIBJISIIOTCS B BU/JIE
pe3Kol Mpocaiki 37,aHKi. ITO 0OBSICHSIETCS TeM, UTO MPU BOJIOHACKILLEHUH TPYHTOB
M pacTBODeHHH COjeld Pe3KO YyMeHbBIIAeTCs TPOUYHOCTb KOHTAKTOB OT/ebHbIX
YacTull, B pe3y/bTaTe Yero WU3MeHSIOTCS XapaKTePUCTHMKU TPOYHOCTH, 3HaueHue
Moayssi obieit gedopmaiu. B psge ciayuyaeB MpoLjecC pacTBOpeHUsi cojeil B
TPYHTaX TMPOUCXOAUT OdeHb ObicTpo  (0cOOeHHO TpU  B3aUMO/EHCTBUU
JIETKOPaCTBOPUMBIX COJIed C ropsuerd BOAOM), U Cy(p¢o3MOHHAas Tpocajka
TIPOUCXOUT B TeueHHe HeOObIIIOr0 MTPOMEXKyTKa BpeMeHH!.

[Ipy cTpouTenbCTBE Ha BOJAOHACHIINIEHHBIX TJIMHUCTBIX TPYHTax IIpoLiecc
BbIMBIBaHUSI U3 HUX coJiel (xumuueckas cy(do3usi) rnpoTekaeT AJUTe/IbHOe BpeMsl.
OpHako yrijioTHeHWe (KOHCOMU/IAlYsI) 3aCO/IeHHBIX BOJOHACHIINIEHHBIX TJMHUCTBIX
I'PYHTOB B HaTypHbIX YC/JIOBUSIX 3aHWMaeT 3HAuUWTeTbHO MEHBIIWY Tepuo/i, yem I10
pacueTy 0CaJKU C MCI0/Ib30BaHKEeM TeopuH (UIbTPALIMOHHON KOHComuaauu. Ho u
B 3THX C/Tydasix ZedopMariiii TPYHTOBOI'O MaCCHBa YacTO OBIBAOT 3HAUMTE/TbHBIMH,
MPOTEKAlOT JIOKA/JIbHO, UTO BbI3bIBaeT HepaBHOMEpHblE O0OCaAKU COCeIHUX
dbyHJaMeHTOB U HapylllaeT 3KCITyaTaljMOHHYO TIPUTO/THOCTD 3[IaHUH U COOPY KeHHUM.
B HekoTOpbIX Cilyyasix MpoLiecC pacTBOPEHUSI COJiel TPOUCXOAUT B TeueHHe OYeHb
HebOBILIOTO TPOMEeXKyTKa BpeMeHH, 0COOeHHO TOrja, KOrfia B COCTaB 3aCOJ/IeHHBIX
T'PYHTOB BXO/ISIT JIETKOPAaCTBOPUMbIE COJIU.

[Ipo6sieMa CTpOUTENbCTBA MPOMBIIUIEHHBIX M TPAKAAHCKUX COOPY’)KeHUM Ha
3acosieHHbIX TpyHTax B LleHTpasbHOM Ka3axcTtaHe cTasa 0COOeHHO akKTya/lbHOU B
MOCJ/IeJHYEe TO/Ibl, TIOCKOIBbKY BC/e[CTBME WHTEHCHMBHON MeIMOpalyy 3aCyLIMBBIX
paiioHOB OoJbIlIve TIION[AM paHee MasOBAaXKHBIX 3aCOJIeHHBIX TPYHTOB OKa3avCh
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00BOJIHEHHBIMM, UYTO TIPpUBEJIO K HUX TipocazkaM. B pe3synbraTe aedopMaiiyuu
TOJIyYU/IA He TOJIbKO MOCTPOeHHbIe 3[jaHusl, HO U ellle CTPOSIIUecs.

Ocagky (yHAamMeHTa Ha 3aCOJIEHHbIX TDYHTax paCCUMTBHIBAIOTCS TaKUM >Ke
o0Opa3oM, Kak 4 ocaZiku (hyHAZAMeHTOB Ha He3aCOJIeHHbIX T'DYHTaX, MOCKOJbKY [0
HaCTOSIIIIer0 BpeMEeHW He TIpOBeeHbl SKCIepUMeHTalbHble WCC/IeJOBaHUsI 10
M3y4eHHI0 TyOuHBI CKMMaeMOW 30HBbI B OCHOBaHMU (PyHAAMeHTa Ha 3aCOJIeHHBIX
TPYHTax ¥ U3MeHeHUsl ee MOIL[HOCTU TTPU 0OBOTHEHUH.

HNo HacToslllero BpeMeHM He pa3paboTaHbl  CrocoObl  yCTPOMCTBa
MCKYCCTBEHHbIX OCHOBaHMM Ha 3aCOJIEHHbIX TJIMHUCTBIX TPYHTAX, UTO OYEHb BaXkKHO,
0CcOOeHHO TpPH COojiepyKaHUM B IPYHTaX JIerKOPaCTBOPUMBIX cosieil. OBbIUHO B TaKUX
IPyHTax TPUMEHSIIOTCS CBaliHble (yHJaMeHThbl, KOTOpble 4YacTO MO/[BepPraroTCcs
KOPPO3MOHHOMY BO3[I€UCTBUIO.

C/I0O)KHOCTb ~ MCC/IeIOBaHUSI  CBOWMCTB  3aCOJIEHHBIX TJIMHUCTBIX TDYHTOB
3aK/IF0YaeTCsi B TOM, UTO COJIM TMPUCYTCTBYIOT B IDYHTax B BHUJE OTHe/bHBbIX ApPY3,
MIPOXKW/IOK, KOHI[€EHTPHPOBAHHBIX COJIEBBIX pacTBOPOB. YUT0ObI HallTh 001y 0
3aKOHOMEpPHOCTb [Ijii TaKUX TPYHTOB, HeOOXOAWMO IiesieHarpaBeHHO UCC/IeloBaTh
3aCOJIeHHbIe TJIMHUCTBIE TPYHThI Pa3/IMYHbIX PETUOHOB.

[To pesynbTaTaM aHa/iW3a MPUUMH ZedopMaliiii, a B psaje CAydaeB U aBapui
Pa3/IMUHBIX COOPY>KEHHI, KOTOPbIe MPOM3OIILIM B IPOLIECCe MX CTPOUTE/NILCTBA U
9KCIUTyaTal|iy, U3yUYeHbl Pe3y/IbTaThl PA0OThI PAa3/TMUHBIX SKCIIEPTHBIX KOMHUCCHU TI0
pa3bopy aBapuii u zAedopmarii COOpPY>XKeHWi, IpOaHaTM3UPOBaHbl 0000ITeHbI
pa3muuHble  caydau —fAedopMmanii  COOpPY)KeHWH TI0  OmyO/MKOBaHHBIM U
BeJIOMCTBEHHBIM ~ MaTrepuajaM. B  pe3ysibTaTe  TIpe[/IOKeHBbI  C/IeAYIOIIHe
MEPOIIPUSTUS M CITIOCOOBI YCTPONCTBA MCKYCCTBEHHBI OCHOBAHWM M (DyHIAaMEHTOB Ha
3aCOJIEHHBIX TJIMHUCTBIX IPYHTAX:

1. TIpope3ka ToOJIIM 3acO/IeHHBIX TPYHTOB (6-8 M) >kene300€TOHHBIMH CBasiMH.
[Morpy3uth cOOpHYIO eye300eTOHHYIO CBald B TPOYHbIE TBepAble 3acOJIeHHbIe
TPYHTBI OYeHb TPYAHO, II03TOMYy IIPUXOAWUTCS CHauara OypUTh JHMAWPYIOIHe
CKBaKUHBL. OTIBIT TTPUMeHeHHst 0ypOHaOWBHBIX CBali M3 OeTOHA Ha MOPT/IaHALIeMeHTe
OKas3ajCs HeyJayHbiM TIOCKOJbKY OeTOH To/Beprajcsi CojeBOl KOPpO3UH.
[TpumeHeHnve OypoHaOMBHBIX CBail IjesiecooOpa3HO TOMBKO TIPH HCITOIb30BaHUU
Cy/1b(aToCTOMKNX, OaprUeCcTOMKHWX W HU3KOA/JIOMHHATHBIX I[€EMEHTOB, HaJe)KHOMN
TU/IPOM30JISILIUM Tejla CBaHOTO (yH/AaMeHTa M MpH Hecylieil criocoOHOCTU CBau He
MeHee 1200 kH.

71



2. TlpoBemeHWe BOMO3ALUTHBIX MEpPONPUSTUM, TaKUX >Ke, KaK W TIpU
CTPOUTE/ILCTBE Ha JIeCCOBBIX TDYHTaX, — YCTPOMCTBO OTMOCTOK BOKPYT 3/laHUsl,
repeKpbIBalOIMX OOpaTHYIO 3aChINKY; TTPOK/IaZika BOJIOBOJIOB B yKesie300eTOHHBIX
JIOTKaxX; OrpaHHWYeHue TOJMBOB 3e/IeHbIX HAaCaKJeHWM BOKPYr 3zaHus U T.n. Kak
MOKa3asa OIBbIT CTPOUTE/NbCTB; Ha 3aCOJIeHHBbIX TPYyHTaX, I0JaratbCsi TOJMBKO Ha
BO/|03all[UTHbIE MEPONPUSITUSL He/Tb3s, TIOCKOJIbKY B TIPOLIeCce SKCIUTyaTalid 3/JaHUU
W COOpPY)XKeHWM TTOATOIUIeHe WX OCHOBAHWM Hen30eXXHO, T03TOMY BOZO3all[UTHBIE
MepOMpUSITUS C/ie[lyeT IPUMEHSTh COBMECTHO C PYTUMU MEeTO/IaMH.

3. IIpuMeHeHWe KOHCTPYKTHUBHBIX MEPOIIPUSTUN — MPHUCTIOCOO/IeHre 3/1aHui K
HepaBHOMEDHBIM 0CaZlkaM; YCWJIeHWe TIOA3eMHOW Y HaA3eMHOW 4YacTer 3/aHus
JKECTKUMU >KeJie300eTOHHBIMY TIOsICaMU; pa3pe3Ka 3[jaHWs 0CaZloYHBIMHU IIBAMHM Ha
OT/e/IbHbIe ’KeCTKHe 0/I0KY (TPH JIOKAaTbHOM BbIIIle/lauBaHUN COJIEH B 3aCOJIEHHBIX
TJIMHUCTBIX ~ TPyHTax). IIOCKONMBKY Keye300eTOHHble KOHCTPYKI[UHM  HUMEIOT
3HAUUTE/IbHYI0 OTKPBITYHO TTIOBEPXHOCTh, B TO/3eMHOM U IJOKOJIbHOM YaCTSIX 3/jaHus
BO3MO)KHa CoJieBasi KOppo3usi OeToHa M TMO3TOMYy IpUMeHeHWe MOHOJMTHOIO
)esie300eToHa B T0/I3eMHOM U 1[OKOJIbHOM YacCTsX 3/IaHHSI WIKM COOPY>KeHHs CyiefyeT
coueTarb C BOAO3aLUTHBIMUA MEPOIPUATHSMM.

4. YIOTHEHVEe U UCKYCCTBEHHOE 3aKpervieHWe rpyHTOB. OmbIT 3KCIUTyaTaluy
COODY)KEHHMHA Ha OCHOBAHHUSX, YIUVIOTHEHHBIX [leCYaHbIMM JpeHaMU WU
3/IEKTPOOCMOTUYECKUM  OCyIlleHHWeM, Ti0Ka3aq OoJbLIyI0 SKOHOMUUHOCTb U
11e/1ec000pa3HOCTh  3THUX METO/I0OB TI0 CpPaBHEHWI0 C YCTPOMCTBOM CBalHBIX
dbyHmamMeHTOB. B pe3ysibTaTe NpYMeHeHUs TaKOTO YIJIOTHEHUsT COKpaIaeTCsi pacxo/
L|eMeHTOB M MeTaJljla ¥ TIOBbILLIAeTCsl HaZieXKHOCTb OCHOBAaHUSI.

IIpuHpMnel pacuéta jedopManii 0OCHOBaHMsI B 3aCOJIEHHbIX I'PyHTaX.

3acojieHHble TPYHTbl XapaKTepU3yHTCS H3MeHeHWeM (DU3MKO-MeXaHUYeCKUX
CBOMCTB (MJIaCTUYHOCTH, TPAHY/IOMETPUYECKOT'0 COCTaBa, MOPUCTOCTH, IJIOTHOCTH) B
rpoLiecce BbIIe/IaYMBAaHUS COMeld. ODTU TPYHThl TNpPU AJIMTENbHOW (PUIbTpaLuu
crocobHbI ZiaBaTh CYy(PQPO3MOHHYIO OCAAKy WM TipocaZky. OAHON W3 OCHOBHBIX
XapaKTEPUCTUK 3TOT0 BHJA TPYHTOB SIBJISIETCS OTHOCUTENbHOE CY(PQPO3MOHHOU
OKaTue &4 , OmpejienisieMoe OOBIYHO TIO/IeBBIMUA MCTIBITAHUSMH U JTaOOpPaTOPHBIMU
MeTOJaMHU.

[Tpu pacuere cyddo3noHHONW o0cagku HeoOX0AWMO TIPUHATH CXEMY
(bUIBTPALIMOHHOIO MOTOKA B OCHOBAaHUU (PyH/IAaMeHTa.
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[Ipu pacuete Mo cxeme 1 ompejensitOT pacripejie/ieHle TUICAa B pacueTHBIN
MOMEHT BpeMeHW B TIpefesiax C)KMMaeMOW 30HbI. [lo 3TWUM 3HAueHHsSM CTPOSIT
cryrneHdaryro ¢hyHKiuio do (z) = const, a Bcs 30Ha pa3duBaetcs Ha ciou 1o 0,5 m.

3oHa cy(ddo3roHHOM 0caZKyi B OCHOBaAHWM OrpaHUYMBaeTcs TiybuHoit Hc rae
CyMMapHble BepTUKa/IbHble HalpsbKeHUsI OT Harpy3ku GyHgameHTa U COOCTBEHHOTO
Beca paBHbI HAUaJbHOMY [laB/ieHHI0 Cy(Po3uoHHOr0 cxKatusi ps . Col, B KOTOPOM
cofep)kaHue THrca OyJeT paBHO HaualbHOMY, SIBASIETCS HIDKHEM TpaHUIleH
BbIIIle/lauMBaeMoi 30HbI. [l HWDKe/iexKall[uX C/I0eB pacueT pacTBOPEHUsl TUICca He
npoBoJAT. IIpu mpeBbillieHUU JAedopMaliisiMU TIpefie/ibHO AOIMYCTUMBIX 3HaueHUi
WIA HelOCTaTOUYHOW Hecylleil CcrocobHOCTH HeoOXO0AWMO TMpeAyCcMaTpPUBATh
BO/|03all[UTHbIE MEPOTPUSATHS] C BO3MOXKHBIM YCTPOMCTBOM MOJYIIKUA U3 TJIMHUCTBIX
IPYHTOB, TIPOPE3KOW TOJIL[M 3aCOJIeHHbIX TPYHTOB CBalHbIM (yHAAMEHTOM,
3aKpervieHWe WA YIUIOTHEHWe TPYHTOB, TIpe/lBapUTe/lbHOEe paccojieHue C
VICII0J/Ib30BaHMEM TeCYaHbIX JPEeH.

[Tpu mpoekTHpOBaHNY (YH/]JaMEHTOB B 3aCOJIEHHBIX IPyHTaX 0c000e BHUMaHHe
c/lelyeT  yJeMUTb aHTUKOPPO3WOHHBIM MEPONPUATUAM I 3alljUThl  Tejia
dyHIaMeHTa OT arpeCCUBHOTO BO3/eWCTBUSI BOJ U TPYHTOB. [IjiT 3TOr0 NPUMEHSIFOT
0CcOo0OI/IOTHBIM 0eTOH Ha Cy/b(ATOCTOMKOM IOpT/IaH/lleMeHTe, BBOAST B 0OeTOH
pa3nuuHble 00aBKH.

CTpOI/lTEJIbCTBO B YUI0BHUAX BE‘-IHOMép3J'lI)IX I'PYHTOB.

CeBepHasi CTPOUTE/IbHO-K/IMMaTHUeCKasi 30Ha BK/KOUYaeT pauioHbl KpaikiHero
CeBepa, 3amagHoii u Bocrounoit Cubupu, dansHero Bocroka. OHa oOTIMUYaeTcCst
IIMPOKMM [Mara30HOM H3MEHEHUs] TeMrepaTyp M BIaKHOCTU BO3/AyXa, BETPOBBIX
BO3/IeUCTBUM, JaHmadTa.

BeuHomep3/ble TPYHTBI MMEHOT OTPHULIATE/IbHYI0 WIA HYJIEBYIO TemIeparypy,
coZepkaT B CBOEM COCTaBe Jie[, MU HaxOZATCS B Mep3JIOM COCTOSIHUM B TeueHue
MHOTUX JieT. OHM UMEIOT CILIOLIHOE WM OCTPOBHOE pacrhpocTpaHeHHe. B ceBepHBIX
paioHax Mol[HOCTb ux pAocturaer 500 M. IloBepXHOCTHBIM C/IOM MOJBEpraeTcs
CEe30HHOMY OTTaWBaHUI0 — TMpomep3aHuto. [lo COCTOSITHMIO B  TNPUPOJHBIX
YC/IOBUSIXBEUHOMEp3/ble  TPYHTBI  MOJPa3fe/sioTCs  Ha  TBepAOMep3ible,
MJIaCTUYHOMEp3/ible M ChilTyueMep3/ible. VIH)KeHepHO-X0351MCTBeHHast JesiTebHOCTb
yejioBeKa TMPUBOAUT K OcC/iabsieHHWi0 BeYHOW  Mep3JioThl, K  TIOSIBJIEHUIO
TePMOKapCTOBBIX SIBJIEHUH.

TersioBble 3arpsi3HeHHs] Te0JIOTUUeCKOM cpefibl B TIpoljecce XO03SMCTBEHHOMU
JesATeJIbHOCTU YacCTO SIBJISAIOTCS TIPUYMHOM MacCOBbIX gAedopmalidid 3[aHUM U
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COODY)KeHHMH Ha  BEYHOMep3/JbIX  TIpyHTax.  Otemnusitongue  BO3ZJEUCTBUS
MH(GPaCTPYKTYpbl TMPUBOJAT K Ppa3BUTHI0O TepMoKapcta. [lpu uype3mepHOM
OXJIaXK/IeHU! BO3MOYKHBI nedhopmariiuuy, BbI3BaHHbIE MOp03000iHBIM
pacTpecKUBaHWeM, ITyueHWeM IPYHTOB.

B coctaB MeponpusiTiii MO0 WH)X€HEPHOW MOATOTOBKE TEPPUTOPUM BXOMMT:
BepTHKaJIbHasl TJIaHUPOBKA; YCTPOMCTBO JIOPOT U MPOK/IaJKa KOMMYHUKALUWA, OTBO/,
MOBEPXHOCTHBIX BOJ; OCYyIlleHWe; HeZOMyllleHWe 3aToTuieHHs, 0Opa3oBaHUs
TePMOKAapCTOB.

[Ipy cTpouTeNnbCTBE Ha BEUHOMEP3/bIX T'PyHTaX MNPUMEHSIIOT [Ba OCHOBHBIX
npuHLUMNa: [ — rpyHTbl OCHOBaHHWs COXPAHSIIOT B MepP3/I0OM COCTOSIHUM B TeueHue
BCEro repuofa 3KcruiyaTaluu; Il — rpyHTbl OCHOBaHUSI MCMOJIb3YIOT B OTTasiBLLIEM
WU B OTTaMBalOIeM COCTOSHUMU.

[Tpu cTpouTenbCTBe MO | MPUHLIMITY, HeCyllle KOHCTPYKI[MHU MPOEeKTUPYIOT Oe3
yudeTa UX 0CaJIOuHbIX JedopMaiivii. KOHCTpYKTHBHAs crcTeMa 3/laHus Takasi ke, Kak
W TIpA CTPOUTE/NbCTBe B OOBIUHBIX yC/IOBUSIX. OCHOBHBIM BUJOM (PYHZAMEHTOB
SIBJISIFOTCS CBaviHble. [IoBepXy CcBaMl yCTpavBaeTCsl CIUIOLIHOM POCTBepK. [omyckaetcs
NpUMeHeHre  CTOJI0UaThIX  ’Keyie300eTOHHBIX W MOHOJMTHBIX  OETOHHBIX
(GyHIaMeHTOB.

CoxpaHeHHe BEUYHOMEP3/IOT0 COCTOSIHWSI TPYHTOB IpA TPOEKTUPOBAHUU 10
npuHiuny | gocturaercs: BoO3BeAeHUEM 3[aHUWM Ha TOCHINKAX; TEIJIOW30Jsiuei
MOBEPXHOCTU TPyHTa TIOf, TMOJIOM; YCTPOMCTBOM BEHTW/IMPYEMBIX IOATMOJINN;
pacrioyioyKeHreM Ha MepPBOM 3Take HeOTallJIMBaeMbIX MOMeELLeHUN; MPOKIaJAKON TOJ
MOJIOM OXJIXK/JIAFOIUX BEHTU/ISIIUOHHBIX KaHAa/l0B; UCKYCCTBEHHBIM OXJIaXKeHHUEM
I'DYHTOB.

[Tpunimn [ fmo/mKeH NpUMeHSThCS, eCIM TPYHThI 3aCTpavBaeMOU TeppUTOpUHA
MOKHO COXDaHUTb B Mep3/IOM COCTOSIHUM TIPU SKOHOMMUECKH 1ie/iecoo0pa3HbIX
3aTpaTax. Vcnosnb3oBaHue MIaCTUYHO MEP3/bIX TPYHTOB B KaueCTBe OCHOBAaHUS MO
npuHUMny | gornyckaeTcs npy yC/I0BUY NMOHWKEHUST UX TeMITepaTyp.

[MpyuHuun II go/mKeH MPUMEHSITbCA TIPU HalWuMKd B OCHOBAaHWMU CKAaJIbHBIX
TPYHTOB WIX BeUHOMEP3J/IbIX, AeopMaliysi KOTOPbIX TP OTTaMBaHUM He MpeBbIIIaeT
npefie/IbHO JOMYCTUMbBIX 3HAUe€HUU [Jis1 TIPOEKTUPYEMbIX COODY)KeHUU M B Tex
CyuasiX, KOrjia 3T0 5KOHOMUUeCKH OMpaBAaHO. YMeHbllleHre JedopMaliiii MOXKeT
ObITh ZIOCTUTHYTO TIpeJBapUTebHBIM WCKYCCTBEHHBIM OTTAaMBaHHWEM Ha 3a/lJaHHYIO
rJlyOMHY, YCTPOWCTBOM I'PYHTOBBIX TOAYIIIEK, YBeJUUeHHeM TJIyOUHbBI 3a/10KeHUsT 1
MPOPEe3KOU CUJIbHOC)KUMAEMBIX C/I0€B C OMMPAaHUEM Ha MaloCKMMaeMOe OCHOBaHUE.
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PerysivpoBaHue TerIOBOrO B3aMMOZEWCTBUS 3/laHUsSI C OCHOBAHWEM MO3BOJIAT
TOBBICUTh [JOJICOBEYHOCTh B HECKOJBKO pa3. BeHTunvMpyemoe ToOAIO/bE MO3BOJISIET
CTaOUIM3UPOBaTh BEPXHIOIO TPAHULY BEUHOMEpP3JIbIX TPYHTOB. Pe)KUM BeHTUJISL[UN
Ha3HAyaeTCs W3 YC/IOBUs PaBeHCTBA TTyOMHBI MPOMep3aHHsi TPYHTOB B TIO/IIOJbE
riyOuHe MX MOC/IeIyIOIIero OTTauBaHuUsl.

[Ipy HamMuuu B  OCHOBAaHMM TBEPAOMEpP3/IbIX TDYHTOB  OCHOBaHHUe
PacCUMTBLIBAIOT TOJIBKO M0 TepPBOi rpymre npejeabHbIX COCTOSHUM.

Pacuét no gedopmarjusm.

PacueT OCHOBaHMM, WCIO/Nb3yeMbIX MO MpUHLMNY | MO BTOpOM TpyIie
ripe/ie/IbHbIX COCTOSIHUM [/1J11 TBEP/IOMep3/biX TPYHTOB, UMEIOI[MX BbICOKHE 3HAaUeHHsI
E, He pOU3BOJAT.

Ocagka cronbuaroro ¢yHJaMeHTa, BO3BOAMMOIO Ha IUIACTUUHO-MEP3JIbIX
IPyHTaxX OIpefiesiieTcss I0 Cxeme JIMHeWHO-ZieOpMUpyeMOro OCHOBaHUSI WU
JIMHEWHO-Je(OopMHUpPyeMOro C/iosi KOHeUHOW To/uHbl. Moayne fgedopmaiyuu E u
KO3 ULMEHT C)KMUMaeMOCTU OTpeJe/ISIFOTCS TI0 pe3yJibTaTaM T0JIeBbIX HCITbITaHUH.
Ocazika cBaliHBIX (YHAAMEHTOB B 3TUX TPYHTaX OINpejeNsieTCs M0 pe3ysbTaTaM
CTaTUYeCKUX UCITLITAaHUM.

[Tpu pacueTe oCcHOBaHUM (PyHZAMEHTOB, MPOEKTUPYeMbIx Mo npuHLumny I (6e3
COXpaHeHUs] BeYHOMEP3/I0r0 COCTOSIHUSA TPYHTa), paCCMaTpUBalOT C/Iyvau:

1) TpyHT OCHOBaHUs TIpeZIBapUTE/ILHO OTTasiH Ha BCIO TIyOUHY;

2) TO/NBKO B BepxHel 30He, a OcCTajbHas 4YacTb OTTauBaeT B IIpPOL[ecce
9KCTUTyaTaluu;

3) TPYHT OCHOBaHUS OTTaWBaeT Ha BCIO ITyOMHY B TIpoljecce 3KCIUTyaTallyu.

ITpakTHueckas nogroroBka Nell
CTpouTe/NbCTBO B CeMiCMUYECKHX paloHax
enb padoThI
[TpakTUUeckKoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA B CEMCMUUECKU

OMacCHbIX paliOHax.

Teopernueckas 4acTb
O1jeHKa CeICMUYHOCTH CTPOMTE/IbHOM TUIOIAKH.
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Ouyarom 3emM/eTpsCeHUM Ha3bIBalOT MPOCTPAHCTBO, BHYTPU KOTOPOIO
3aK/II0YeHbl BCe COMPOBOXKZAMOIME 3eMJIeTpSICeHUs TepBUYHble JedopMaliui.
Habtojaemble Ha TOBepXHOCTH JedopMalivii ¥ HapyIlleHus SIBISTFOTCS BTOPUYHBIMHU.

MHTeHCUBHOCTh 3eMJIeTPsICeHHI OlleHUBalOT B Oa/uviax. B mocsiegHue rofbl B
Hallleld CTpaHe WCIMOJb3YIT MeXAYHapoAHyto MmKany MSK-64 (1o Hada/ibHBIM
bykBam (pamusum ee co3parens). [llkana MSK-64 nioapasgensieT 3eM/ieTpsceHrsT Ha
12 6amnos: I — IV 6amnoB — ciabwle, V — VII 6annos — cunbHble, VIII — XII 6a110B —
paspymmTenbHble. Onvcare/ibHasi 4acTh LIKaJdbl COCTOMT W3 Tpex paszgenos: 1)
CTereHb TIOBPEXXEHUs COOPY>KeHUM, BLIMTOTHEHHbIX 0e3 aHTHCeMCMUUeCKUX Mep; 2)
OCTaTOUHbIE SIBJIEHUS] B TPYHTAaX U U3MEHEHUsI B Pe>KUMe TPYHTOBBIX BOJ; 3) mpouure
TIpU3HAKHW, BK/IFOUast peakiyu JIt0/led Ha 3eMJIeTPSICeHUS.

Mepof/i WHTEHCHUBHOCTU 3€MJ/IETPSACEHHA CIY)KUT MAIHUTydd — BE€/JIMYKHA,
MpOIIOPLKMOHA/IbHAA BbI,[[EJ'[EHHOﬁ B oOudre 3emM/ieTpsACeHHUd DSHEPIruu, paBHOﬁ
AeCATUYHOMY HOFapHd)My dAMIUTUTY ObI HauOoJIbIIIero  KoJyiebaHus 'PyHTa 110
OTHOIIEHWIO K HEKOTOPOMY CTaHAdPTHOMY KoJ1e0aHHIo.

CelicMUUeCKM OfacHble palOHbI pa3fefssioT Ha 30HbI C OAWHAKOBBIM
CeMCMUUECKHM BO3/|eMCTBUEM, COCTaBJ/IeHbl KapThl CEMCMUUYECKOT0 PaliOHUPOBAaHUS.
Pacuet v TIpOeKTHPOBaHKEe COOPYKEHHM ITPOU3BO/AT Ha 0COObIe coueTaHHsT Harpy30K
C YYeTOM CeuCMHUUYeCKUX BO3[EeMCTBUM, TMpPeJCTaB/sIeMbIX WHCTPYMEHTaJbHbIMU
3aMMCSIMU  YCKOPDEHUM W CUHTe3UPOBAHHBIMM akKcejieporpaMmamMu. [Iisi aHamu3a
MOBe/IeHUs]  KOHCTPYKLUMW TpA  CEeWCMUYECKUX  BO3JEUCTBUSX  TPOU3BOJSAT
CTaTUYeCKOe MOJeIUPOBaHYe 1 OLIeHKY MoKa3aTesier prucka.

Pa3/MuaroT: JierTKWe, yMEpPeHHbIe U TsDKesble TOBPEXAEHUs, pa3pyLIeHUs Hu
00BaJIbI.

[IprumHOM 3eMJIeTpSICEHUM SIBJISIETCSl C/lefyrolee: 3eMHasi Kopa ToiuHou 30
... 60 kM pacuneHeHa Ha 6yioku pa3HOro obbema u ¢opmbl. Byioku (rathopmbi)
MepemMelatTcsl B MIPOCTPAHCTBE C Pa3sHOW CKOPOCTBIO. JTO CO3ZaeT yC/IOBUS IS
repepacripefie/ieHdss ¥ MepyuoAUYeCKOr KOHLEHTPALMM HarpsDKeHWM B T'PaHUYHBIX
obsacTsax — pa3nomax. HakorisieHWe W pa3psika SHeprud BbI3bIBaeT paspbiB U
CMellleHus1 coceHUX O/I0KOB, UTO U TTOPOKJaeT celicCMUUYecKre BOJIHbI U KosieOaHUsl.

CocTaB/yieHbl KapThbl pacripefiejieHusi CeMCMUYeCKOW 3SHepruu. [l KaKgoro
paiioHa orpe/iesieHa MaKCUMaJibHasi BeJIMUMHA MHTeHCUBHOCTH M pa3paboTaHbl KapThl
CeMCMUUECKOTO pallOHUPOBAHUSI U MUKPOpalOHMpOBaHWs. Ha KapTax yka3aHbl He
TOMBKO MaKCUMasbHble UHTEHCMBHOCTU, HO W KaTeropuu IOBTOpsieMOCTU. [lnsi
nepBoii Kateropuu — pa3 B 100 set, BTopoit — B 1000 sieT, TpeTheli — B 10 000 sieT.
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Cpok ci1y>KObI COOpY>KeHUl, B CpeiHEM, 3HAUNTEIbHO MeHbIIle TIPOMEKYTKOB MEXy
3eMJIeTPSICeHUSIMA MaKCUMaIbHOM [I/1s1 JAHHOTO palioHa UHTEHCUBHOCTH.

3aMKHYTbIe JIMHUY, COeIUHSIOIIME 3eM/IeTPSICEHUSI OJMHAKOBOM MHTEHCHBHOCTH
Ha3bIBalOT U30celicTamu. Ha TeppUTopun CTpaHbl UMEIOTCS C/Ty>KObI CeliCMUUeCKOro
HaO/MOleHusT W WH)KeHepHO-celicMoMeTrpuueckas. [Ipubopsl, duKcHpyoiye
rmapaMeTpbl KojebaHui, HaxoAaTcs B KAyiiemM pexume. CrposaTcs rpauku
CMeIlleHUd — CeMCcMOrpaMMbl, CKOPOCTeM — BeJIOCUTPaMMbl, YCKOpeHUs —
aKceJiepOrpaMmebl.

CelicMUYeCKOe MUKPOPAaMOHMPOBAaHUE BK/THOYAET:
* cbop, aHanM3 1 0000I1IeHNe JaHHBIX Mpe/IleCTBYIOIINX 3eM/IeTpsICeHNH;

° NMH)XE€HEPHO-T'e0JIOrn4YeCKue nu M&KpOCEﬁCMquCKHe nccjieaoBaHuAd;
HMHCTDYMEHTAJ/IbHbIE I/IH)KEHepHO-CeI‘/JICMOJIOFI/I‘-IeCKI/Ie n Japyrue FeO(i)I/IBI/I‘-IECKHe
Hnccjiea0BaHMsA,

* KOMIIJIEKCHYK0 WHTEpIIPeTaLUi0 TOyYEHHBIX [aHHBIX; COCTaB/IeHHWe KapTbl
CEeMCMUYECKOr0 MUKPOPaOHUPOBaHUSI.

TouHO mpefcKa3aTh BeJWYMHY UM XapakTep CeWCMUYECKUX BO3[EeUCTBUU
HEBO3MOJKHO. 3eMJIeTpSICeHUsI MeHbIIe MHTeHCMBHOCTU BO3HMKAKOT yvaile. OHU He
BBbI3BIBAIOT Cepbe3HbIX IOBPEXIEHWW, HO SBJSIOTCS TNPUYMHOU TOCTENeHHOIro
HaKOIIEHUS1 Ze(peKTOB, CHWKAIOLIUX CEeUCMOCTOMKOCTb. [lo 3emseTpsiceHus B
KOHCTPYKLMSIX CYILIeCTBYeT HalpsDKeHHOe COCTOsIHWe, BbI3BAaHHOE [IeMCTBUEM
COOCTBEHHOTO Beca, MOJIe3HbIX Harpy30K, HepaBHOMEPHBIX 0CaZIOK, TeMITePaTyPHBIX
HanpsbkeHui. CelicMUUuecKre Harpy3ku MOTYT /eliCTBOBaTh B Jit0OOM HarpaBJieHUH,
BbI3bIBasi B pa3Hble MOMEHTbI BpeMeHH HallpsKeHUs OJHUX WM Pa3HbIX 3HAKOB.

VccnenoBaHusi CeMICMOCTOMKOCTH CTPOMTEbHBIX MaTepPUalioB OCYI[eCTBJISIOT B
9KCIIepUMeHTax Ha I[UK/IWYecKoe Harpy>KeHue ABYX THUIOB. IIpu mepBom (MSITKOM)
BbIZIEP)KUBAIOT TIOCTOSIHHBIMU aMILTUTY/Ibl Harpy3okK, a AedopMaliii MeHSIOTCS OT
uKAa K 1ukiy. I[lpy BTOpoM (KeCTKOM) Harpy>KeHWM OCTaB/SIFOT TMOCTOSIHHBIMU
aMILTUTYbI flepopMaliuii (mepemeliieHuii), a MeHSIFOT aMIUVIUTY /bl HaTIPSKeHUM.

OCHOBHBIMM TapaMeTpaMy WCMbITAHWK SBJSIOTCS: UYWC/IO LIMK/IOB, YPOBEHb
Harpys3KH, Nepyuo/, LIMK/a, KO3(PQPULMeHT aCMMMeTPUH LIUK/Ia.

[Ipy MpPOEKTHPOBAaHWU CEUCMHUUYECKUe BO3[IEUCTBUSI YUYMTBHIBAIOT B palloHaxX C
WHTeHCUBHOCTBIO 7, 8 m 9 OGamioB. CeliCMUYHOCTb TUIOMIAJKA CTPOUTEIHCTBA
KOPPEKTUPYIOT B 3aBUCMMOCTU OT BUZIA U COCTOSIHUSI TPYHTOB K mepBol KaTeropuu
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OTHOCST: CKa/IbHble TPYHTBI BCeX BHOB; KPYMHOOO/JOMOUHbIE;, BeUHOMeEP3/ibie MpU
Temriepatype —2 °C ¥ HWXe, MPU CTPOUTEILCTBE U SKCIUTyaTal[Uyd T10 TIPUHLIUIY
COXpaHeHUsI TPYHTOB OCHOBaHUS B MeP3/I0M COCTOSIHUM (MpUHLMIT I).

Ko BTOpOM Kareropum OTHOCAT: CKaJibHble TDYHTBbI BbIBeTpesible; I1eCKU
rpaBe/IMCThle KPYIHble Y CpPeJHed KDPYIMHOCTW, IUIOTHbIE M CpPeJHed IUIOTHOCTH,
MaJIOBJIa&)KHbIE Y BJI)KHbIE; TJIMHUCTbIE TPYHTHI C TOKa3arejneM KOHcucTeHImM IL <
0,5 npu Ko3dduieHTe mopuctocty e < 0,9 A/ TIMH U CYrAMHKOB U e < 0,7 s
cynecel; BeUHOMep3Jible HeCKa/lbHble TPYHTHI 3KCIUTyaTUPyeMble TIpU TemrepaType
Bbille —2 °C MpU CTPOUTEILCTBE Y IKCILIyaTaluu T10 TIpuHLuIy L.

K TpeTbeli KaTeropuu OTHOCST: MeCKU PbIXJible; IeCKU IPaBe/IMCThIe, KPYMHbIe U
cpefHeld KPYMHOCTH, MeJIKMe U TiblieBaThble, He BollefmiMe Bo Il kareropwuto;
BeUHOMep3/ible HeCKa/bHble TPYHTbI TP CTPOUTENbCTBE M SKCIUIyaTal[uu 10
TIPUHLIUITY JIONYyllleH!sl OTTauBaHus (punHLmn I1).

[Ipu BLIHYKZEHHbIX KOjebaHUsX CYIeCTBEHHO W3MeHseTCsl HarpsbKeHHO-
nehopMUpOBaHHOE COCTOSIHME KOHCTPYKLMM B pe3y/bTaTe pOCTa HEeYNpyrux
nedopmariiuii. ubposbie Aedopmarvu, MPOruodbl, TPeIMHBI BO3pacTarT [0 2 ... 3
pa3. Yacrora BepTUKaIbHBIX KOjiebaHWM  3aBUCHUT OT  KOHCTPYKTHBHBIX
0COOEHHOCTe|, YPOBHSI Harpy3KH, AJIUTETLHOCTH ee IeHCTBUSI ¥ TPAaHUUHBIX YCJIOBUH
3aleM/IeHUSI.

Kone6aHusi TPOCTPAHCTBEHHOM CHUCTEMbI IMPOUCXOSAT T10 CyYalHOMY 3aKOHY.
Jlroboii (parMeHT 37aHUi TIpeCTaB/sieT COOOM cucTeMy C GeCKOHeuHO OOMbIIUM
YKICJIOM 37IeMeHTapHBIX MacC (6eCKOHeUHO OOMBIIMM YKMC/IOM CTeTieHer CBOOO/IbI).
Bo MHOrux ciyyasix ee MOXHO 3aMeHUTb CUCTEMOM C KOHEUHBIM UHCIOM Macc,
COCpe/IOTOUeHHBIX B XapaKTepPHbIX TOYKax, HallpuMep, B MeCTax pacloyIOKeHUs
HauOOMBIIIMX BEPTHUKAIBHBIX Harpy3ok [57]. CocpemoToueHHbIE MacChl MOXXHO
pacripefie/iIuTh PaBHOMEPHO B/j0/Ib 3/IEeMEHTOB cHCTeMbl. [IpocTeliiieli cUCTeMOu
SBJISIETCSI CHUCTeMa C OJHOW CTereHblO CBOOOABL. Tak, BOAOHANOPHYI OalliHIO
YIPOLIEHHO MOKHO TIPe/ICTaBUTh B BUjle 3allleM/JIEHHOIO B OCHOBAHWM CTEPIKHS C
Maccoil B YpOBHe ILieHTpa TsbkecTu Oaka. [lomepeuHyr0 pamy 3aMeHSFOT TakKe
CTep)KHEeM C MacCOM Ha YpOBHe LieHTpa TsKeCTU puresi. ZKeCTKOCTb CTep)KHsI paBHa
CyMMe >KeCTKOCTeM CTOeK.

[Tpu pacyeTe yaCTO OTKa3bIBAIOTCS OT yueTa 3aTyXaHUsi KonebaHul, T.e. 3amac
MeXaHUYeCKOW SHepruu Mpu KosebaHusIX He u3MeHsieTcsi. Takue CUCTeMbl Ha3bIBalOT
KOHCEpBATUBHLIMH, B OT/JMYHE OT PpeajbHBbIX [AUCCHTIATUBHBIX, O0JIaaroIx
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CBOMCTBOM paccenBaTh 3Heprut0. KosnebaHus, KOTOpbie TIPOMCXOAST TIOC/Ie
yCTpaHeHUs BHEIIIHHUX BO3/IeliCTBUM, Ha3bIBalOT COOCTBEHHBIMHU.

TIpuHIMNBI 00eceueHUs1 CeHCMOCTOMKOCTH 3/JaHHI.

KOHCTPYKTI/IBHBIE CXeMbl 3,an1/1171, C TOYKH 3PEHHUSA UX DEAKLIMHU Ha cercMHUecKue
BO3,EL€I;’ICTBI/IF[, pa3fesidroT Had )KeCTKHe, I"I/I6KI/I€, CMeIlldaHHOI'O THUIld U MdCCHBHEIE.

B 3aBUCMMOCTU OT COOTHOLIEHUWS DPa3MepoB B TMOKOM COOPYXKEHUU MOTYT
nposiBiAThCsL Aedopmariuu capura. [lepBasi ke (opma KosebaHUil M0 yacToTe U
KOH(UTryparu COOTBETCTBYeT U3rMOHbIM AiepopMariysiv, a He CIBUTOBBIM.

JKecTkue coopy)KeHUsI UMeIOT CTeHbl W AuadparmMbl B TIJIOCKOCTU [1eHCTBUS
celiCMMUeCKUX Harpy3ok. [IpeoOsagarormu sB/isitOTC  JedopMallid ciBura. B
COOPY>KEHUSIX CMEIIaHHOIO0 THUIA NpU [JeWCTBUM TOPU30HTAIbHBIX HAarpy30K
HeCYIIUMU SIB/ISIFOTCS U3rr0aeMble BePTUKATbHbIe 3/IEMEHThI.

AHasnu3 Toc/e/ICTBUM 3eM/IeTPsICeHU 1103BOJTMIT Pa3paboTaTh 001i[ie PUHLIUITBI
MIPOEKTUPOBAHUS CEMCMOCTOMKUX 3/JaHUM.

1 CHwKeHMe cerCMUYeCKOM Harpy3ku. B 3/jaHHsSX C )KeCTKOW KOHCTPYKTHBHOU
CXeMOM CHIKeHHe Harpy3KH JOCTUraloT yMeHbllleHHeM Beca KOHCTPYKILIMMA; C TUOKOMH
CXeMOW — HaW/IyullIMM COYeTaHUEM JWHAMHUUYECKOU YKeCTKOCTH C XapaKTepUCTUKaMU
3aTyXaHusl KosieOaHW.

2 PaBHOMepHOe pacripesiesieHHe >KeCTKOCTel W Macc. CTeHbI pacriosiararoT
CUMMETPHUYHO OTHOCUTEeTHbHO TIPO/IOIbHOM U TIOTIepevHoi ocu 3z1aHusa. CamMo 3/jaHue
JNO/DKHO HMMeThb TipocTyto ¢opMy. [lpu c/ioxHOM KOHGUrypalid ero pasjessitoT
aHTUCENCMUYECKMMU 11IBaMU Ha OTCEeKU MPOCTOM (hopMbl. AHTHCEHCMUYeCKHe IIBbI
BBITIOJ/IHSIFOT MyTeM BO3Be/ieHUsI TapHbIX CTeH U paM.

3 TIpuHUWIIBI MOHOJUTHOCTA W PABHOIMPOYHOCTU 37eMeHTOB. CTBhIKOBbIE
COeIMHEHUsI PacCIio/laral0T BHE 30HbI MaKCUMAa/bHbIX YCH/IWW, BO3HUKAKOIIUX TPHU
3emsieTpsiceHUsiX. B 3maHMsX oOecreunBalOT COBMECTHYHO paboTy CTeH U
NepeKpbITHUH, pUTe/iel U KOJIOHH.

B OeckapkaCHBIX 3/IaHHSIX TIPOCTPAHCTBeHHasi paboTa CTeH W TIePeKpPbITHMA
obecrieuriBaeTCs >KeCTKMMM W TIPOYHBIMH CBSI3fIMHA. B KaMeHHBIX 3/aHUSAX
yCTPauBalOT aHTUCEHMCMUUECKHEe T0siCa, OrPaHUYMUBAIOT PACCTOSTHUS  MEXIY
rapa’suie/ibHbIMU CTeHaMU.

ObecrieueHre yCIOBUM, 00/erdaromux pa3BUTHE B 3/IeMeHTaX KOHCTPYKLIAN
niactTuueckux Jedopmaiuii. TIpy BO3MOXKHOM meperpy3ke 3/laHuid BO BpeMsi
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3eMJIeTPSICeHUsI KOHCTPYKL[MM He [O/DKHbI pa3pyllaTbCs XPYIKO, a WMeTb
BO3MO>KHOCTB IJTaCTUUECKOM paboThI.

[ToBbIlLIeHME TTOAATIMBOCTH MPUBOAUT K MOBBILLIEHHOMY TOIVIOIEHUIO SHEPTryUr
CeNCMUYEeCKOT0 BO3/IeHCTBUS U 3aTyXaHHUIO KoJjieOaHUH.

OTMeTUM OCHOBHBIe TpeOOBaHUSI K KOHCTPYKTHMBHBIM pellleHUsIM. KapkacHbie
3panus. [lpeanoureHue oTnaeTcsl 3[@aHUSIM C MOMEpPeYHbIM HeCYLIUM KapkKacom. Bo
BpeMsi 3eMJIeTpsiICeHUs] MPeuMYIeCTBeHHO Pa3pyIlalTcs y3/bl Kapkaca. OcobeHHO
3HAUUTEJIbHO TOBPEXAAKOTCI OCHOBAHHSA CTOEK U Y3/bl COeJUHEHUM pUresied Co
ctoiikamu. OCyl1[eCTB/ISIeTCSI CTPOUTENBCTBO 3/laHMM Kak C >Kee300eTOHHBIM, TaK U
MeTa//TMYeCKUM KapkacoM. Ilpu pacueTHOM celicMUyHOCTH 7 U 8 06amioB
JIOMyCKaeTCsl TIPUMEHEeHWe 3[aHhid C HapYKHbIMA KaMeHHbIMM CT€HaMU U
BHYTPEHHUMM pamaMu. BbicOTa Takux 3[jaHAl He O/DKHA MPEBBIIaTh CEMU METPOB.

Kamennble 37aHus. Hecylue CTeHBI [O/DKHBI BO3BOAWUTCS W3 KaMEHHBIX
raHesiel Wik OJIOKOB, W3rOTAaB/IMBAEMbIX B 3aBOJCKUX YC/IOBUSIX C TIPUMEHEHWeM
BUOparuu, MO0 U3 K/IaJKK Ha pacTBOpax C Ao0aBKaMH, ITOBLIIIAIOIIUMH CLIeT/IeHHe
pacTBoOpa C KUPITUUOM.

i cTpouTe/nbCTBa B CEMCMMUYECKMX paliOHaxX He [OMyCKaeTcsl MPUMEHSTh
KaMHU C KPYITHBIMU MyCTOTaMU ¥ TOHKUMH CT€HKaMMU, KJIaJIKU C 3aChbIlKaMHU.

Knagku 1miofpasfenstorcss Ha [Be KaTerOpuud II0  COIPOTUBJ/ISIEMOCTU
CeMCMUYECKMM BO3ZJEeMCTBUSM. B OCHOBY TMOJIOXKEHO 3HaueHWe BpPeMEeHHOI'0
COTPOTHBJIEHUSI OCEBOMY PACTSDKEHUIO T10 He TepeBsi3aHHbIM wiBaM. [lepBas — Ry >
180 kIIa, BTOpas — Ry > 120 kl1a.

[Tpu pacueTHOU CeliCMUYHOCTH 7 0aslyIoB I0MYyCKaeTCsl MpUMeHeHue KIaJKy Tpu
Rbt > 60 kIla. B 3TOM c/iyuae BbICOTa 3/laHUSI OrPAHUYMBAETCS TpPeMs 3TakKaMH,
IIIMPUHA TTPOCTEHKOB TIPUHUMaeTcs He meHee 0,9 M, a TpoeMoB — He 6oJiee 2 M.

Hecyiiue cTeHbl 37aHWsi B TIpefiesiax OTCEKOB BBIMOJHAKT W3 OJHOIO
MaTepuana. [1py ucrnosb30BaHUU pPa3HbIX MaTepUaaoB yCTpauBaroT pabouuii 1110B 10
BBICOTE MeX/Jy 3STUMU MarepuajaMM U aHTucercMuyeckud mnosic. [lupuny
TIPOCTEHKOB, MPOEMOB, OTHOIIIEHWEe LIMPUHBI MPOCTEHKA K LIMPHHE TIPOeMa, BbICTYTIbI
CTeH B TIUIaHe, BBIHOC KapHU30B OrPAaHUUMBAIOT TMpe/ie/IbHbIMA 3HAYeHUSIMHU,
3aBUCALLIMMM OT PaCUeTHOM CEeMCMUYHOCTH. Eciu mpoemsbl JO/DKHBI UMETh LIMPHHY,
TIPEBBIIIAIOIIYIO TIPe/IeTbHYI0, TO UX OKalMJISIFOT >KeJie300eTOHHOM paMoii.

['opu3oHTanbHbIE IIIBBI K/IaJKA apMHUDYIOT CeTKaMM, UTO CIOCOOCTByeT
Pa3BUTUIO T/IACTUYECKUX JedopMalvid. APDMUDPYIOT COMpPSDKeHHsT KaMeHHBIX CTeH.
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[nst 5TOro NpUMEHSIFOT TOPU30HTA/IbHbIE CEeTKHU C TUIOLIAJbI0 CeueHUs] MPOJ0JIbHOU
apMaTyphbl He MeHee 1 cm® ¥ ymmHoi 1,5 M. CeTKM cTaBaT yepe3 70 CM IO BBICOTE
TIpYU pacueTHOU celicMUYHOCTH 7 — 8 6anioB u uepe3 50 cm ripu 9 Hasnax.

Hecyigyto cnocobHOCT KaMeHHOTO 3[jaHUsi TIOBBIIIAIOT BePTUKa/IbHBIM
apMUpOBaHWEM K/aJIKi, BK/IIOUEHWEM B Hee BePTUKA/IbHBIX Kejie300eTOHHBIX
3/IeMEHTOB, apMaTypa KOTOPBIX CBSI3bIBAeTCS C AHTUCEMCMUYECKMMHU TMOsSICAMU.
’Kene3obeToHHble 0OOpaM/ieHWs] CBSI3bIBAIOT C K/IAZAKOW apMaTypHBIMH CeTKaMH,
3aryCcKaeMbIMU B K1aKy Ha 70 cM.

B ypoBHe TiepeKphITUA W TOKPBITUA KaMeHHbIX 3/1aHUM yCTPauBarOTCS
aHTUCEMCMUYeCKre I105iCa I10 BCeM IMPOAOJBHBIM M TIONepeyHbIM cTeHam. OHHM
YBEJIMUMBAIOT COMPOTHUB/SIEMOCTb Pa3pyLUEHUIO CTeH B yIJIax M COMPSDKEHUSIX,
MPeMSATCTBYIOT ~ BbIMaJeHUI0  OOMBLIMX ~ y4acTKOB  CTeH,  obecrieurBaroT
MIPOCTPAHCTBEHHYIO paboTy 37aHusi, COMDKAIOT Tepuoibl KomeGaHW OT/eMbHbIX
KOHCTPYKLUMI C pa3HOW JUHAaMHUYeCcKOW >XeCTKOCTbi. JKene300eTOHHbIe Tiosica
0OBIYHO BBITIOJTHSFOTCS IMPUHOMN, paBHOMW TOJI[MHE CTeH, BbICOTOM 25 ... 50 cM.

CeueHre apMmaTypbl OIpefiesisieTCsl pacyeToM, HO TIPUHMMAeTCs He MeHee
40 10A-1 mipu pacueTHOM ceHCMUUYHOCTH 7-8 OamoB u He mMeHee 4Q012A-1 mipu
cericMuuHocTh 9 0aruioB. AHTHCEMCMUUECKHMM TIOSIC BEPXHEro 3Ta)ka CBSI3bIBAIOT
aHKepaMu C K/1aJKOH.

[Tpy cTpouTe/NbCTBE B CKaJMCTOM TPYHTe KOTJ/IOBAHbI 3arlO/IHS/IA PhIXJI0M
3emsieil, meckomMm u dyHAAMeHT BO3BOJWIM 110 HUM. [Ipy TakoM pellleHUA
yMeHbIIla/laCh KOHIIEHTpal[ysl HamlpsbkeHU B (yHZamMeHTaX, a TPYHTOBas TOAYyIIIKa
YaCTUYHO Tracuja BbICOKOYACTOTHbIE KOje0aHWsI TPyHTa MpPUA 3eMJIeTPSICEeHMSIX.
[TpuMeHsTUChE U JApyTHMe WH)KeHepHble pellleHus, HarpaB/ieHHble Ha CHIKeHHe
BO3/IEMCTBUM KOJIeO/TIOLUXCS TIpU 3eMJieTpsiceHUsiX (yHAaMeHTax Ha I0/3eMHbie
yacTd 37jaHuil. bBbliM  Tpefjio’keHbl  KaTKOBbIe  OTOpbI, (PyHAAMEHTbI  CO
chepuyecKMMU KOHLIaMHU.

B oTMmeueHbl cCjiefjyloliuMe HampaB/eHWs B CO3JaHUM  KOHCTPYKLIUU,
YBEJIMYMBAKOLUX CEMCMO3alUTy 3[aHUMU:

* KOHCTPYKLIUU C MO/IBECHBIMU OMIOPaMU;

* KOHCTPYKLMM C KaTKOBBIMHM OIOpamMH; B TOM YMCJIe, KATKOBBIMU OMOpPaMU C
TU/IpaBIUYeCcKrUM JieMIipepom;

° KOHCTPYKL[I/Iﬁ C OJAHOCTOPOHHHMMM BK/IHOUAOIHWUMHCA W BBIK/THOYAKIKWMUCS
CBA35MU (CHCTeMa BO Bpewmda BEMJIETPHCEHI/Iﬁ OOHOCTOPOHHHUM H3MeHeHHeM
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YKeCTKOCTH u3beraeT Toma/laHysl B pe30HaHC Ha KaKOW-1Mb0 JuHAMHUeCKOW uacToTe
CeMCMHUYeCKOro BO3/IEUCTBUS);

* KOHCTPYKIMM C TracuTesieM KosnebaHuii (HarmpuMmep, THpaBIWUYeCcKUe
JneMridepbl) Mexxy hyHJaMeHTOM U OTIOPHBIMU YacCTsIMU 37jaHuUM;

* KOHCTPYKL[MA C TIOBBIIIEHHbIMU [JAUCCUTIATUBHBIMM CBOMCTBAMH B BHU/E
CeMCMOM30/IUPYIOLLETO CKOB3AILero rnosica B (PyHJaMeHTe;

° KOHCTPYK]_II/Iﬁ CBaMHBIX qJYH,[[aMEHTOB C BBICOKMM pOCTBEPDKOM H
IMMOBBIINI€HHBIMH JUCCUIIATUBHBIMHA CBOMCTBaMHM.

KOHCTpPYKTHBHBIE MephI 3all{MThl 3KCIUIyaTUPYeMBbIX 3[jJaHuM MOJpa3zessatoT Ha
TPU TPYMIIbI:

* MepOIpUATUS 10 yMeHbIlIeHUI0 TiepeMellleHU U JedopMalivii 3eMHOMI
TOBEPXHOCTH B TIpe/iesiax 3alliUiliaeMoro 3/1aHus;

* MEpPONPUSITHS TI0 MPeA0TBPALLeHUI0 MOBPEXAEeHUs] KOHCTPYKLIUY;
* peKOMeH/Jalliy 10 UCIPaB/IeHUIO MOI0KEeHUSsT 3/1aHUS.

K mepBoM rpyrmime OTHOCSTCS: pa3fie/ieHue 3[aHuM Ha OTCeKH C YCTPOMCTBOM
nedopMallMOHHBIX IIBOB; YCTPOMCTBO KOMITEHCAI[MOHHBIX TPaHILIe BOKPYT 3/laHUS;
W30/ TPYHTOBOTO OCHOBaHUSI TOJ 3[aHWEM OT CJBUraroIerocsi MaccuiBa C
TOMOII[bI0  CKBa)XWUH TJybokoro OypeHus. [ledopMallMOHHbIE BBl IO/DKHBI
pa3feniaTh CMeXHble OTCEeKU 3[jaHUM IO BbICOTe, BK/HOYasi KPOB/IO U, KaK IMPaBUJIO,
dbyHmamenTel. KoMreHcallMOHHbIE TpaHILEeW MPUMEHSIOT AJis 3allUThl 3[aHUM OT
rOpU30HTa/IbHBIX AedopMaluii ckaTus. VIX ycTparBarOT Ha pacCTosiHUM 1 ... 3 M OT
3maHus 1oJ; yriaoMm 20° K HarlpaB/IeHUIO [IeMCTBUS TOPHU30HTa/lbHBIX Aedopmaliyii
3eMHOM MOBepXHOCTH. TpaHiiien oTpbiBatoT Ha 20 CM HUKe TIO/I0IIBEI (PYH/IaMEHTOB.

Ko BTOpol rpynme OTHOCATCS CleAyrolye: yCcuieHWe (PyHJaMeHTOB M CTeH
)Keyie300eTOHHBIMU TIOSICAMU; YCUJIeHWe OMOPHBIX ceueHHi 0asoK W KOJIOHH, TLTUT,
naHesieli; yBelMueHue TUIOLAZiv OTMPAHUS TTUT, OaoK, TPOrOHOB U (bepM, y3710B UX
COTIPSDKEHHsI C OMOPHBIMM M TPOJIETHBIMUA KOHCTPYKLUSIMU. [ljiss yMeHbllIeHust
BUSIHUS TOPHBIX BBIPAOOTOK Ha KOJIOHHBI, CTOJIOBI YW CTE€HbI PEKOMEHAYeTCs
yCTpauBaTh THOKWe CBSI3M — PpAaCIoOpKu MeX1y (QyHJaMeHTaMu B YPOBHe WX
nofotiBbl. CTeHbI OeCKapKaCHBIX 37IaHUM YCUIUBAIOT C TTOMOII[BIO JKesle300e TOHHBIX
TMOSICOB, MeTaJ/UTMUeCKUX TsDKeH, >Kee300eTOHHBIX W MeTa/THUeCKHX IITOHOK.
MeXIyOKOHHbIe TIPOCTEHKM YCW/IMBAIOT C TIOMOIIBIO  Kee300eTOHHBIX U
MeTa/IJTAYeCKUX 000MM.
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K TpeTbeli rpyrine KOHCTPYKTUBHBIX Mep OTHOCSTCS pa3/MuYHble MeTObl
VCTIPaB/IeHUsI TIOJIOXKEeHUS 3[,aHUi:

MoZ/béM KOHCTPYKLMM WM 4YacTed 3/aHWM TUApPaBIMYEeCKHUMM JOMKpaTaMu;
OITyCKaHHe 37IaHus TTyTeM pa3pabOoTKH /1051 TPyHTa 10/ GyHAaMeHTOM;

5KpaHWpPOBaHWE 3/aHUM C Le/IbI0 U30/SIUUU OT Pa3pyLIUTENbHOTO [ehCTBUS
3eMJIeTPSICEHUM 3a CYeT HeOJWHAKOBOIO pacrpefefeHusi CeMCMUUeCKUX BOJIH B
pa3/IMuUHbIX CpeJiax; MpeJBapUTe/bHOE HAaTsDKeHHWEe apMaTypbl B CThIKAX HapY’KHBIX
CTeH.

N3yueHre AUHAMUYECKUX XapaKTePUCTUK 3[aHUN U coopykeHuid. KosebaHus
3[laHUl  CO37al0TCs:  BUOpOMAllIMHAMM, YCTAQHOBJIEHHBIMM Ha  TE€PeKpPbITHSX,
NIPUIO’KeHUEeM CTaTUYeCKUX Harpy3oK K 3/[aHHI0 B YDOBHSAX II€PEeKpPbITUA U
MTHOBEHHBIM UX COpOCOM, JMHaMUUeCKMMM Harpy3kami, repejiaBaeMbIMU 37IaHUIO
yepe3 rpyHT. [1g U3yueHusl [UHAMUYECKUX XapaKTepUCTHK LIMPOKO HCII0J/Ib3YeTCs
MeTO/], 3JIeKTPOMO/,e/IMPOBaHUSI.

IIpakTyeckas noaroroBka Nel2
CTpouTe/bCTBO B arpecCMBHOM cpejie
e padoThI
[TpakTHUeckKoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA U 3aIIUTHI

CTPOUTETbHBIX KOHCTPYKLIWM B YC/IOBUSIX arPeCCHUBHBIX Cpe/,

Teopernueckasi 4yacTb
CTpouTenbHble KOHCTPYKLIMM 3[JaHUU U COOPY>KeHUM 4aCTO MO/IBepraroTCs

BO3/IEMICTBUIO arpecCUBHBIX cpefi. [Ipy 3TOM MPOUCXOUT TIPeKAeBpeMeHHOe UX
pa3pylieHye, Ha3biBaeMoe Koppo3ueii. [1o Mepe pa3BUTHS TEXHUKA U3MEHSIOTCS
BU/bl U (OPMBI KOPPO3WH MaTepHasoB.

ArpeccuBHbIe Cpefibl KIacCCU(DULIMPYIOT MO (PU3NYECKOMY COCTOSITHUIO Ha
TBep/ble, >XUAKWe U Tra3o00pa3Hbie. Koppo3uoHHbIE TpOIjecChl B TBeEpPAON U
razoo0bpa3Hoii cpefjlax TIPOTEKAIOT TOMBKO B MPHUCYTCTBUU >KUAKOUW ¢a3bl. CocraB
MIPOMBILLIZIEHHBIX arpecCUBHBIX CpeJ] 3aBUCUT OT MaTepuasioB, TMPUMEHSIEMbIX B
TeXHOJIOTUUeCKOM TMpotiecce. KoHLIeHTpUpOBaHHbIe TEXHOJOTMYeCKHe PacTBOPhI He
JO/DKHBI KOHTAaKTUPOBaTh CO CTPOUTEbHBIMHA KOHCTPYKUMsMU. Hambosee oracHbl
KUC/ble cpefbl. [IpOMBIIIEHHbIE KUAKHE arpecCHBHBbIE Cpe/ibl TMOApa3/e/siioT Ha
HeopraHuyeckre U OpraHuyeckue.

Koppo3usi 0eTOHHBIX M )Ke/1e300eTOHHbIX KOHCTPYKIHii. Crioco0bI 3aIUThI.
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Koppo3ueii Ha3biBaeTCs TIPOL[ECC pa3pyllieHusi MaTepuasioB B pe3y/ibTaTe
XUMUYECKOro U (M3UKO-XMMUUECKOT0 BO3/IeCTBUS OKPY Katolllel Cpe/ibl.

KapboHwu3aiusi — 3T0 u3MeHeHus1 B OeToHe TpU JIeMCTBUU HU HETO YIJIeKUCJIOTOo
raza CO,. I'mapookuch Kanpumsi Ca(OH)2 npu morioieHuyd YrjaeKucaoro rasa
npeBpailjaeTcss B KapOOHaT Kaniblivs. 3HaueHWe BOJOPOAHOTO TioKa3zarenss pH
TIOPOBOM BO/IbI B OeToHe HaxoguTcs B npefenax 10,5 ... 11,5. I[Ipu kapbonu3saiuu
OHO yMeHBIIIAeTCsl [0 AeBSATH U HIKe. BcieqcTBHE 3TOr0 BO3MOXKHA KOPPO3US
apMatypbl. UeMm riy6yke KapOoHM3alusi, TeM OOJibIlle OMAaCHOCTh KOPPO3WH CTaslu.
[nybuny KapOoHM3aIuu orpefesnsior, obpabarbiBasi 0eToH (deHoMPTATIEMHOM.
OcobeHHO TT0/IBep>KeHbl KapboHM3aI[MK OeTOHHBIE M3/ie/HsI HU3KOT0 KauecTBa.

Xumuueckasi arpeccrdsi 0OeToHa ¥ apMmaTypbl BBI3bIBAETCSA Bell[eCTBAMH,
HaxO/SALUMUCSA B TPyHTe WIM B TPYHTOBOM BOJZie; arpeCCUBHOM >KUJKOCTBIO WJIU
BellleCTBaMH, XPaHSIIUMUCA B COOPY)KEHUSIX WM TPAaHCIOPTUPYEMBIMHU TI0 HEMY;
0aKTepro/IOTHUeCKUMH BO3JIEMCTBUSIMH. B eCcTeCTBeHHBIX TJIMHUCTBIX TPYyHTaX
BO3MOXXHO Hajauuue Cy/ab(}aTtoB, B TOP(PSHBIX — OpPraHUYeCcKUX KUCI0T. B Mecrtax
HaXOXK/IeHHsI TIPOMBIIIJIEHHBIX OTXOZIOB TPYHT W T'PYHTOBBIE BOJbI MOTYT OBITh
CUJTbHO arpeCCUBHBIMU.

Pa3uuHble MeTa/UTbl He JAO/DKHBI CONMPHUKACAThCA APYr c apyrom. Ilpu
HEeTI0CPe/ICTBEHHOM KOHTAaKTe TIPOMCXOJUT 3JIEKTPOXHMHUECKOe B3aUMOJIEeNCTBUE.
OpivH MeTaJul IpeBpalljaeTcsi B aHOZ, APYroi — B KaTo. AHOZ KOPpPO3UpYeT.

BeToH Ha moptiaH/leMeHTe 00Opa3yeT BOKDYI apMaTypbl BBICOKOILL[JIOUHYIO
cpeny ¢ pH = 10,5 ... 11,5. Bokpyr cranu co3p#aeTcsi 3alUTHBIM CJI0M,
3aMe//II0IIMK Tpoliecc Kopposuu. CKOpPOCTh KOPpPO3WMH CTalbHOM apMarypbl B
OetoHe ormpezensieTcss TpeMms GdaKToOpaMyd: KOHTAKTOM MeXAYy CTalblo |
HWOHOIIPOBOAsIell BOAHON (ha3oli OeToHa, 3aBUCAINEM OT BJIATOCOJEP)KAHUS U
cocraBa 0OeTOHa; Ha/WuMsl aHOAHLIX M KaTOAHBIX YUyaCTKOB Ha MeTaslje,
COTIPUKACaroIemMcsi C 37IeKTPOJIUTOM; TIPUCYTCTBUEM KUC/IOPOAA, CIIOCOOCTBYIOLETO
KaTOAHBIM peaKLUsIM.

B./. MOCKBHH BbI/Ie/TU/T TP OCHOBHBIX BH/la KOPpO3uu GeToHa.

K riepBoMy OTHeCeHbI BCe TPOILIeCChl KOPPO3UU, KOTOpPhble BO3HUKAIOT B OeTOHe
NIpU IeCTBUN >KUJKUX CpeJl, CITIOCOOHBIX PACTBOPSTh KOMIIOHEHTHI I[€eMEHTHOTO
KaMHs1. OcobeHHO WHTEHCHBHO 3TU IPOLIECCHl MPOTEKAOT IPU (PUILTPALIMKA BOBI
yepe3 TOMIUHY OeToHa.
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Ko BTOpOMy BHAY KOpPPO3UM OTHOCSIT MPOLECCHI, TPU KOTOPBIX TMPOUCXOAST
XUMUYEeCKHe B3aWMOJENCTBUS MeXAY KOMIIOHEeHTaMU 1[eMEHTHOTO KaMHSI U
pactBopa. O6pa3yroiiecss TPOAYKTbI WK JIeTKO PacTBOPUMBI W BBIHOCSTCS W3
CTPYKTYDPbl (PU/IbTPALMOHHBIM MOTOKOM WJ/IM OTJIaratOTCsl B BUJEe aMOP(HOW MacChl.
Takasi KOppo3usi BO3HUKAET MpH AeiCTBUM Ha OETOH paCTBOPOB KHC/IOT U COJIEH.

[lpu TpeTheM BUje KOpPPO3UM B TOpax OeTOHa TPOUCXOJUT HaKOIUIeHHEe WU
KPHUCTa/I/I3al[isi MaJiopaCTBOPUMBIX TIPOAYKTOB peakldyd C yBelnueHHeM oObeMa
TBepAoi (a3bl. 3HauuTe/bHble BHYTPEHHUe HaMpsKeHUss MOTYT TIPUBECTH K
TIOBPEXXAEHUIO CTPYKTYpbl OeToHa. Takasi KOppO3usi BO3HHMKaeT IIPH [1eHCTBUH
CyJib(aToB.

B03MO>XHbI KOpPpPO3WH B pe3y/ibTaTe BHYTPEHHHUX IIPOLIECCOB B3aUMOZEUCTBUS
1[eMeHTHOTO KaMHS U 3arloJIHUATeN e, TPy eHCTBUHM a[jcOPOIIMOHHO-aKTUBHBIX Cpe[,
00yc/ioB/IeHHbIe OMONOTMUeCKUMU TPOIiecCaMu, 37eKTPOKOppo3usi U T.A. MmeroT
MeCTO cefiyroiiue GU3MKO-XUMHUUecKue Mporecchl Ha KOHTAKTe 11eMeHTHOTO KaMHS
1 3aTl0/IHUATEJISI: B3aMMO/IeliCTBUe aKTUBHOTO KpeMHe3eMa 3arlo/iHuTe el U 1ieoueit
1[eMeHTa; B3aWMO/IeliCTBUe J[IOJIOMUTA B 3arloJIHATENSIX C pacTBOpPAaMM CoJieid
IIIeJIOYHBIX ~ METasuIoB;  3/IeKTpPOXMMUUeCKass  KOpPpo3us  CTald;  KOppo3us
pacTpeCcKUBaHUs CTasIH.

KanunngpHo-riopuctasi ~ CTPyYKTypa  L[EMEHTHOIO  KaMHsl  ompejesisieT
VHTEHCUBHOCTb KOPPO3UOHHBIX TIpOLiecCcOB. BrifeneHbl 15 OCHOBHBIX THWIIOB
Karm/uiipoB  pa3Hoii (opmel. ITpoHuijaeMocts 6eToHa W 00bEM CKBO3HBIX IIOP
SIB/ISIFOTCS]  TI0Ka3aTe/iIMU KOPPO3UOHHOW aKTUBHOCTU. [Ipu BBICOKMX TpafiieHTax
JlaBJIeHWH Y MPU BBICYIIIMBAHUU HETIPOBO/SILIME TIOPbl MOTYT ObITh (UIBTPYIOIIMMU
WX ra3omnpoHuljaeMbiMy. [ToOyauTensHONM CUMON [IBHXKEHUS XKUJKOCTe WU ra30B
MOKeT OBITb Pa3HOCTb TemIiiepaTyp IO 00e CTOPOHBI KOHCTPYKLMM U Pa3HOCTh
B/JIa&XKHOCTHU B Pa3HbIX UACTSAX KOHCTPYKLIUM.

Koppo3us mepBoro Tuma cCBsi3aHa C pacTBOPEHWEM THJPOKCHAA KalbLUsl —
BbIIIle/IauMBaHUEM U3BECTH.

O} bheKTUBHOCTb MPOTUBOKOPPO3UMHHOM 3all[UThI 3aBUCHUT OT:
1) mpaBUILHOTO OTpe/iesieHus1 KOpPPO3WUOHHOM Harpy3Ky;

2) ONTUMaJIbHOTO BbIOODA 00BeMHO-TJIAaHHPOBOYHOT O pellieHus],
o0ecTieurBaroIero HauMeHbIITyI0 KOPPO3HOHHYIO Harpy3Ky;

3) MpaBWILHOTO BbIOOpAa KOHCTPYKIJMOHHOTO MaTepuasa, (opMbI 371eMeHTOB U
BU/la COeIMHEHHH;
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4) moAxoja K 3al[uTe OTAeTbHBIX KOHCTPYKIUM U 3JIEMEHTOB C TOUKU 3PEHUS
CPOKOB UX CITYKOBI;

5) ydeTa CTelleHH CHW)KEHHUsSI Hecyllel CrIoCOOHOCTH 3/1eMeHTOB B pe3yJbTare
KOPPO3WOHHOT'0 U3HOCA;

6) BBI60pa OIITUMaJ/IBHBIX CUCTEM 3dlUTHBIX HOKpLITHﬁ, criocoba ux HaHeCeHUs,

7) cobsmofieHrst TpeOyeMbIX YC/IOBUN HaHECeHWs U PeXUMa CYIIKU 3allldTHBIX
MOKPBITHH.

Koppo3uoHHyI0 CTOWKOCTh 00ecTieurBalOT TPUMeHeHWeM KOPPO3HWOHHO-
CTOUKUX  MaTepuasioB, [00aBOK, CHWKEHHWEM  IPOHUIIAeMOCTH  OeToHa
TEeXHOJIOTMUeCKUMU TIPMeMaMM, YyCTaHOBJeHWeM TpeOOBaHWM K KaTeropusm
TPEL[AHOCTONKOCTH, IITMPHHE PACKPBITHS TPEI[UH U TOJIIUHE 3alUTHOTO CJIOS.

[Tpu HepmocTaTouHOM 3((EKTUBHOCTHM Ha3BaHHBIX Mep IMpeAyCMaTpHBaeTCs
3allUTa TMOBEPXHOCTH JIAKOKPACOYHBIMU TOKPBITUSIMUA, OK/I€€YHOU U30JISILUend U3
JTUCTOBBIX W TIJIEHOUHBIX MaTepuasioB; OOJUI[OBKOW, (yTepOBKOW W3JeNMUsIMHU U3
KepaMUKH, CTeK/a, MPUPOJHOr0 KaMHS; IITYKaTypPHbIMM MOKPBITUSIMA Ha OCHOBE
1[eMEHTHBIX WU TIOJIMMEPHBIX BSDKYIIUX, KUJIKOTO CTeK/a, OMTyMa; yIUIOTHsoIei
TIPONUTKOW XMMUUECKH CTOMKUMU MaTepralaMu.

BeToHHbIe W >Kee300eTOHHbIE KOHCTPYKI[MH HW3rOTABIMBAIOT HOPMHPYEMOM
npoHuiiaeMoctu. Pa3nuyaroT 6eToH HOpManbHOU TpoHurjaeMoctd H (Mapka 6eToHa
1o BojioHernpoHuljaemoct W4, B/I1 < 0,6), noHwkenHou nponutiaemoctu I1 (W6,
B/11 < 0,6) u 6eToH ocobo Hu3Kol nporurjaemocty O (W8, B/I] < 0,45).

3alUTHbIe MepONPUATUS Ha3HAyatOT B 3aBUCMMOCTH OT CTENeHU arpecCMBHOIO
BO3/IeMCTBUS /1JIsl Ta3000pa3HbIX U TBEP/BIX CPeJl, TPYHTOB BhIllle YPOBHSI IPYHTOBBIX
BOJI, YKUJKWX HeOpraHWYeCKUX W OpraHuuvecKux cpefl. BbljiesieHbl yeTbIpe CTerneHu
arpecCMBHOIO  BO3JEMCTBUS  Cpell Ha  KOHCTPYKLMU:  HearpeccuBHas,
ciiaboarpeccrBHasi, CpejHearpeCcCUBHasi U CU/IbHOArpeCcCHBHasI.

OrnipefiesieHbl YeThIpe TPYIINbI arPeCCUBHBIX Ta30B B 3aBUCUMOCTU OT UX BUJIA U
KOHLeHTpauuu: A, B, C u D. B CHull 2.03.11-85 oueHuBaeTcsi BUsSIHUE
YIJIEKUC/IOTO ra3a, aMMHaka, CepHUCTOr0 aHrujapuza, (TOPUCTOrO BOJOPOAA,
CepoBO/IOPO/ia, OKCHJOB a30Ta, XJopa W XJIODUCTOrO BOJOPOAA. YUUTBIBAETCS
BJI&)KHOCTHBIN PEXXUM TIOMell[eHU: CyXOH, HOpMaJibHbIN, BAa>KHBIM U MOKPBIU.
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CrereHb arpecCMBHOTO BO3JEWCTBUSI TBEPAbIX CpeJi Ha KOHCTPYKLUHU
orpejiesisieTcsi B 3aBUCUMOCTH OT UX PAaCTBOPUMOCTH U TMTPOCKOMUYHOCTH: XOPOIIIO
pacTBOpHMbIe MaJIOTUTPOCKOIMMYHbIE, XOPOILI0 PACTBOPUMbIE TUTPOCKOIAYHbIE.

[Toka3aTresb arpeCCMBHOCTU »KUJAKOU Cpelibl [Jis COOPY>KeHUM, PacrioIOKeHHbIX
B rpyHTax c kf > 0,1 M/cyT, MIpUHUMAaIOT B 3aBUCHMOCTU OT COZIeP>KaHUSI: YI/IeKHCJIOT,
MarHe3uaabHbIX COJIed, aMMOHaJbHBIX COJIeW, €eJKUX lleJioueld, BOJOPOJHOrO
rokasatesisi, OWKapOOHAaTHOW Ie/IOUYHOCTU. [IsT KOHCTPYKLUH C arpecCUBHBIMHU
cpefaMu  TIPUMEHSIIOT — CJIeyIOIIWe  BUAbI  LIEMEHTOB:  MOPT/IaHALEMEHT,
IIJIAaKOTIOPT/IaH/[lIeMeHT, Cy/b(}aTOCTOWKNe 1|eMeHThbl, TJIMHO3eMUCTbIN LIeMeHT,
TOPT/IAaHLIEMEHT C MUHEPa/IbHBIMH [J0OaBKaMH.

Kareroputo TpeboBaHHII K TPEIUHOCTOMKOCTH, TIPeAeSbHO [IOMyCTUMYHO
IIUPUHY  HETIPOJIO/DKUTeTbHOTO UM TPOJOJ/DKUTENbHOTO  PAaCKpPbITHSI  TPELLUH
MPUHMMAKOT B 3aBHCUMOCTH OT KJ/aCCOB apMaTypbl W CTeleHU arpecCMBHOIO
Bo3zelicTBUs. TOJIIMHY 3alllUTHOTO C/0si OeTOHa Ha3HA4YalT B 3aBUCUMOCTU OT
TpyMIbl apMaTypHOH CTalyd, MapKy T0 BOJOHENPOHMIIAEMOCTH OeTOHa W CTereH!
arpeCCUBHOIO BO3/I€HCTBUSI.

Menkuii ¥ KpYITHBIM 3all0/IHATEIM MPOBEPSIIOT Ha COJep)KaHWe IMOTeHLUaabHO
PeakLMOHHOCTIOCOOHbIX m1opoA [23]. B psge ciydaeB (At KOHCTPYKLMN C
HarpsiraeMoOd apMaTypoM; C HeHaripsiraemod apmatrypod B — I ¢ ds < 5 mm;
5KCITyaTUPYEeMbIX B YC/IOBUSIX BI&KHOIO WM MOKDPOTO PEXHUMa; MOJBepraroluxcs
3JIeKTPOKOPPO31H) BBeJleHHe XJIOPUCTBIX COJIer He [JOITyCKaeTCsl.

ApMaTypHble CTaju 0 CTeIleHW OIMaCHOCTA KOPPO3UOHHOIO TIOBPEXeHUs
noZipa3esitoTcsi Ha Tpu rpynmsl [75]. K mepBou oTHOCATCS cTany KiaaccoB A — I, A
—ILA-IILB-1,Bp-1, A-IlIB, A -1V, At — IVK, AT —III, AT — Illc; K TpeTbeu —
A-V,A-VLAT-VLB-1I,Bp—-1I, K- 7, K- 19 nipu ds < 3,5 mm (151 B — II, Bp
—1II, K- 7u K- 19). [Ing 30aHul C arpeCcCMBHBIMU CpeZilaMy Tpe/IBapUTeIbHO
HamnpspKeHHble  KOHCTPYKLIMM, U3TrOTaB/lMBaeMble CIIOCOOOM  HaTshKeHUs Ha
3aTBep/eBllMi OeTOH, He TIPUMEHSIFOTCS.

HpI/I IMPpOEKTUPOBAHWHU 3allIUTHI HOBerHOCTEﬁ KOHCTPYKU"I/II‘/JI rmpeaycmMaTpruBaroT:

* JIaKOKpacOYHble TIOKPBITHS (a3p030J/iM) — TIpU [AeHCTBUM Ta3000pa3HbIX U
TBepJbIX Cpes;

* JIaKOKpaCOuHble TOJICTOC/IOWHBbIE (MaCTHUUYHbIE) MOKPBLITHS — TMPU JeHUCTBUU
JKAKUX CpeJi WIM TPU HEeNoCpPeJCTBEHHOM KOHTaKTe C TBepJOM arpecCUBHOM
Cpenou;
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¢ OKJIeeUHbIe IMMOKPbLITUA — ITPKU ,I[EI\/IICTBI/II/I XXUIAKHUX Cpel;
¢ IIPOIMTUTKY XUMHWUYECKH CTOMKHMU MdTepHa/ldMH1 — IIpU AEi/JICTBI/II/I XKUAKHUX Cpen;

* rugpodobu3aluio — TIpU  TEepUOAWYEeCKOM  YBAaKHEHUM BOAOW WM
aTMOC(epHbIMU 0CaIKaMHU.

IToBepxHOCTH 3a0MBHBIX CBali JIO/DKHBI OBITh 3allUIIEHbl MeXaHHYeCKU
MPOYHBIMU TIOKPBITUSMU W TPOINUTKOW. Mapka 0eToHa IO BO/JOHEIIPOHMIIAeMOCTH
NO/DKHA ObITh He HibKe W6. [/ MOoA3eMHBIX KOHCTPYKI[MI U3 MOHOJIMTHOTO OeTOHa
MPUMEHSIFOT TTePBUUHYIO 3all[UTYy CIel[da/JbHbIMYA BHAAMHU 1IeMEHTOB, 3aIl0JTHUTEIeH,
110/100POM COCTaBOB OETOHOB, BBE/IEHHEM ZI00aBOK.

CrasibHble  3aK/jafHble  JeTaJd  3allUIIAlOT  JaKOKPACOUHBIMUA WU
MeTa//TMYECKUMU TIOKPBITUSIMUA (LIUHKOBBIMU U aJIFIOMUHUEBBIMH) B MOMEILIEHUSIX C
BJIaXKHBIM WM MOKPBIM Pe>KMMOM TIPH HearpeCCHBHOM U c/laboarpecCUBHOM CTereH!
BO3/IeUCTBUS Cpe/ibl, KOMOWHHPOBaHHBIM (JlakOKpaCcO4YHbIMU o
MeTa/UIM3alJMOHHOMY  C/0l0). B c/lyyae  CU/IBHBIX ~ arpecCuMBHBIX  Cpe[
rpelyCMaTpUBarOT XUMHUUYECKU CTOMKHE CTasIu.

ONeKTPOKOppO3usi KOHCTPYKIMM KMeeT MeCTO TpU Haauuuu OJy»KAarommx
TOKOB OT YCTaHOBOK IIOCTOSIHHOTO TOKa, OT JeHMCTBUSI TepeMEeHHOr0 TOKa MpU
WCII0/Ib30BaHUM KOHCTPYKI[MHA B KauecTBe 3a3eMJISIONIMX yCTpoicTB. CriocoObl
3alUTBl  OT 3JIEKTPOKOPPO3UM MOJpa3fe/ifloT Ha cjaefyroujue rpymmbl: [ —
orpaHduyeHre TOKOB yTeuku; Il — maccuBHas 3aiuTa (mpuMeHeHUe Mapku OeTOHa TI0
BO/IOHETIPOHUIIAEMOCTH He Hmwke W6; UCKIIOUeHWe TIpUMeHeHUsi OeTOHOB C
nobaBKaMU, TIOHMKAIOIIMMU 3JIEKTPOCOTIPOTHB/IeHNe OeTOHA; Ha3HaueHue TOJIIUHBI
3alUTHOTO CJI0s1 He MeHee 20 MM; OrpaHAuYeHHe TOJILWHBI PACKPBITUSL TPELIVH He
6omnee 0,1 MM A1l peAiBapUTeTIbHO HAMpPsHKEeHHBIX KOHCTPYKLWM U He 6osiee 0,2 MM
171sT OOBIYHBIX KOHCTPYKILIWH).

Mopo3ocosieBast KOppO3usi BO3HHKAET:

1) npu ypaneHuu cHera W Haje[d C KOHCTPYKLMU MPU MOMOLLIA XUMUYECKHUX
PEaKkTHBOB;

2) Ha MOBEPXHOCTU KOHCTPYKL[MM, HaXOJSALMXCS B 30HE MepeMEeHHOIr0 YPOBHS
BbICOKOMMHEDPA/IM30BaHHbBIX BOJ;

3) mNpu BbINAJEHUM KUCIOTHBIX [JOXAEed W BBICOKOM 3ara30BaHHOCTH
aTMocQepsl;

88



4) Korja orpaxkzaroiive xeie300eTOHHble KOHCTPYKLUU TMpeATNpUATHI
XUMUYECKOM MPOMBIILJIEHHOCTH YBJI&XKHSIFOTCS BOJHBIMU

pacTBOpaMH CIIMPTOB, TJIMLepUHa, KapbaMua, aMMUaKa u T.[.;

5) MpU WU3rOTOBJEHWU KOHCTPYKLUMW C TIpUMEHeHWeM MPOTUBOMOPO3HBIX
nobaBoK 0e3 oborpeBa, WHTEHCHBHOM VBJI&KHEHWW BECHOM, KOT/la IT€PHO/BI
KPaTKOBPEMEHHOI'0 OTTauBaHUSI CMEHSIFOTCSI 3aMOPa’KMBaHUEM.

Y paneHve cHera u Hajle[jy 4aCTO OCYLL[ECTBJISIFOT C IOMOLLBbIO TTOBapeHHOW COJIH,
XJIODUCTOTO HATpUsi, HUTpaTa W HUTPUTA HaATpusi. MOpPO30COJIeBYH0 KOPPO3HIO
OT/INUaeT UeTKO BbIpa)keHHasi CJIOUCTOCTb. BHe3armHOMy TpOSIBJIEHUI0 UHTEHCUBHOU
JeCTPYKIIMM C TIOMHOW TIoTepeli MeXaHWUeCKOM TMPOYHOCTH c/osg OeToHa
Mpe/IleCTBYeT CKPBITBIM MepuoJ TpejpaspyllieHus, KOrja IOSIB/ISIOTCI MejKue
TPELLMHbBI, He CH KAIOII[Me UK MaJIo CHU KATOII[|e MPOYHOCTb OeTOHa TPU CXKAaTUU.

PaspyiieHre 6eToHa MOpPO30COJIEBOM KOPpO3HWel CBsi3aHO C oOpa3oBaHWEM B
beToHe repruoAnUeCKoi JIbAUCTOCTU 3a cueT hopMUpoBaHust AU(dy3UOHHOTO CI0s Y
(poHTa M3MeHeHUs] arperaTHOro COCTOsIHUS. BbrIMOpakuBaHve MOPOBOM »KUJKOCTH
MeXAy CJA0SMU Jibjla BbI3bIBaeT THUAPOCTaTUUECKOe [laBjieHWe U oOpa3oBaHue
MePBUYHBIX TPELLMH.

BbicOKOMOp030CTOMKHEe OeTOHbI MOXXHO TIOJYUWTh IyTeM HWCIT0/b30BaHUS
CTPYKTypUpYyloilero (BO3/[yXOBOBJIEKAIOIIEro WIA Ta3000pa3yrollfero) AelCcTBUs
MO/M(UKATOPOB. 3a CUeT 3TOr0 H3MeHsieTCs CTPYKTypa MOPOBOTO ITPOCTPAaHCTBa
[[eMEeHTHOTO KaMHs — oOpa3yeTcsi CHUCTeMa MeJIKUX YCJIOBHO 3aMKHYTBIX TIOp
chepuueckoi  ¢opmel. Haubonee 3ddekTUBHBIM  CrIOCOOOM  TOBBILLIEHUS
MOPO30CTONKOCTH SIBJISIETCS TIPUMeHeHUe Ta3000pa3yroix KpeMHUMOPraHudeCKUX
MIPOAYKTOB, 0CO0eHHO ruApoh0o6HO-ra3000pa3yoIIero TUra.

3amuTa xe1e300eTOHHbIX KOHCTPYKLMHM 0T /IefiCTBUA arpecCUBHBIX
He(TAHBIX Cpej.

HedTernpoayKTbl CHIWKaOT MPOUYHOCTh OeTOHa U ClieljieHWe ero C apMaTypou.
Tak, COMpOTUB/ISAEMOCTb TPOIMUTAHHOTO HedTernpoayKraMyd OeToHa BO3ZeiCTBUIO
AUHAMHUYeCKUX Harpy3ok C 4actoroil kosebanuii 200 ... 800 LMKIOB B MHUHYTY,
nprMepHo, B 10 pa3 MeHbllie, UeM HeIIPONUTaHHOTO OeTOHa.

K uncny npeanpustvii, B KOTOPBIX BO3MOXKEH KOHTaKT He(TenpoAYyKTOB C
KOHCTPYKLIMSIMH, OTHOCSTCS: HedTebasbl, HedTerneperonHsle 3aBozbi, TOC, TOLI,
CKJIaZbl  >KAJKOIO TOI/INBA, TIO/ICTaHLIUH, 1exa  Meta/uioobpaboTKu
MAalIMHOCTPOUTE/BHBIX U PEMOHTHBIX 3aBOJJOB, Fapa)ky, aHrapkl, 1jexa M0 PeMOHTY
aBTOMAaTUK{, TPAKTOPOB, IIpOKAaTHble llexa Y T.J. B KayecTBe arpecCUBHBIX
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HeTerpoAyKTOB MOTYT OBbITh ChIpasi HeTh, CEPHUCTBIM Ma3yT, AU3e/bHOe TOIIURO,
KepoCuH, OeH3WH, Macjia MUHepa/bHble UMCTble U OTpabOTaHHBIE, OXJ/IaXKAEHHBbIE
IMYTHCHUM.

B c/lydae cucTeMaTUYeCKMX TIPOJIMBOB He(dTenpoAyKTOB Ha KOHCTPYKLIUH
cjlelyeT TIpUMeHSITb 0C000 TIIOTHBIM OeToH. [ CHWDKeHUs TIPOHHUI[AeMOCTH
6eTOHOB TpH /IelicTBHUY HehTeNPOAYKTOB PEKOMEH/IyeTCsI IPUMEHSITh IyI{I[0/laHOBbIE
WU TIOPT/IAH/IL[EMEHThI C MUHepaTbHBIMU U TIaCTU(DHUIUPYIOITMMH [0OaBKaMH.

7151 3al[UThl KOHCTPYKLIMA NPUMEHSIFOT JTaKOKpaCOUHble MOKPBITUSI, CTOWKHE B
cpefie pas/IMUHbIX TPOAYKTOB TPU Pa3HbIX TeMIIePAaTyPHbIX YC/IOBUSIX: aJIKUIHbIE,
SMOKCU/IHbIE, TEePXJIOPBUHWJIOBbIE, 3(UPOLIE/UII/IO3HbIe, TOJMBAHUIALIETAaTHbIE,
dypunoBble, onycyabhuaHbIe. Pa3paboTaHbl TPYyMITbl MOKPBITHIA: GeH3ocTolikue (B),
Macnocroiikue (M), macno u 6Gen3ocroiikue (MB). 3aluTHble TIOKPBITUS Ha
pe3epByapbl HAHOCATCS CO CTOPOHBI Haropa. TomuyHa nokpeitys 200 ... 300 MKMm.

beToH, nprvMeHsieMblld [yIS W3TOTOBJIEHUS] KOHCTPYKLIWW, KOHTaKTUPYIOLUX C
TaKUMM CpeJlaMH, J0/DKEH UMEeTh MapKy M0 BOJOHENPOHUL[aeMOCTH He HwKe B6. [l
oco60 rioTHOTO OeToHa (Mapka B8) 3auUTHBIX MeporipusTrii He TpeOyeTcs.

MHrubuTopsl KOPpPo3uM — Bell[eCTBa, KOTOPble TOPMO3SIT KOPPO3UI0 MeTajlia
He3aBHCUMO OT TOrO, Ha MPOTeKaHWe KaKOW peaklu OHW BausHOT. Pazmuuarot (FO.
O. OBaHC) UHTMOUTOPBI KaTOAHbIE, aHOHBIE ¥ CMEIIIaHHOTO JieicTBUs. EBponeiickas
demepalisi KOppo3uM TIO/[pa3fie/isieT WHTHOWTOPbl Ha IIOBEPXHOCTHO-aKTHBHBIE
(ITAN), mnnenounble (ITM) w wmemOpanHble (MWU). IlepBble TIpPeUMYIIECTBEHHO
TIPUMEHSIIOT B KHUC/BIX UM IIeJIOYHBIX BOJIHBIX pacTBOpaX, BTOPbIe [€WCTBYHOT B
pa306aB/ieHHBIX 3/IEKTPOJIUTAaX, TPeTbU — B HEUTPaIbHBIX U I[eI0YHBIX Cpejiax.

K HeopraHuuyeckuM WHTMOUTOpPAM OTHOCSIT HUTPUTHI, XpoMaThl, ¢ocdarsl,
CWIMKAaThl, BAHAZAThI U JIP.; K OPraHUYeCKUM — XKeJIaThH, JeKCTPUH, JKUBOTHBIW KJIeH,
KpaxmaJs U [ip.

MeTta/yinueckre KOHCTPYKI[UH.
Cnoco0bI 3aIUTHI.

Okono 75 % Bcex MeTa//IMYECKUX KOHCTPYKLUMW 3KCIUTyaTUPYeTCs B
arpecCUBHBIX cpefiax. Hapsiy c moBblllleHHeM 00BeMOB MPOM3BO/CTBA OTMEUaeTCs
ero MHTeHCU(UKaLUs U YCUJIeHHe arPeCCUBHOCTH TEXHOJIOTUUECKUX CPe.

B nOpoMBIIIEHHO-Pa3BUTBIX CTpaHax IOTePU OT Koppo3uu pocturaror 4 %
HallMOHa/bHOro goxoza. ITocne 2 ... 10 neT skcrmiyaTauyu B arpeCCMBHOM cpejie
CTOMMOCTb KanMUTaJbHbIX PEMOHTOB HAaUWHAET IMPEeBbIIATh KalluTa/lbHbIe BJIOXKEHHS.
AKTyanbHa 3aZjlaya OIpeJesieHus ONTUMa/bHbIX, SKOHOMWYECKH OMNpaBJaHHbIX
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CPOKOB CIy)XObl W TIpUMeHeHHs1 HauOosee >S(QQPEKTUBHBIX MEPOTIPUITUN /s
obecrieueHusi 3TOr0 CpoKa Cay»KObl. OCHOBHBIMHU TIOKa3aTeIsIMM arpecCUBHOCTH
Ccpeibl SIBIAIOTCSA: OTHOCUTEe/bHAs BJI&KHOCTb, TeMIleparypa, BO3MOKHOCTb
oOpa3oBaHUsI KOHJleHCAaTa, COCTaB M KOHILIEHTpALUs Ta30B W TbUIM, TyMaHbI
arpecCrUBHBIX XKUJKOCTEH.

CKOpOCTh KOPpPO3WM KOHCTPYKLIMA H3MEHSIeTCSl B ILIMPOKWX Tpejenax: AJs
npeAnpusATAd yepHou metawtypruu 0,05 ... 1,6 mm/roz; uBetHou metatypruu 0,01
... 1,4 mm/ron; ctpoutenbHou uHAayctpuu Ao 0,37 mm/rog. CTereHU arpeCCUBHOIO
BO3/IEUCTBUs TIpUBe/leHbl. PaccMaTpyBalOTC KOHCTPYKLIMM BHYTPH OTarlJIMBaeMbIX
WU HeoTarJIMBaeMbIX 3/JaHUM, M0/l HaBeCaMH, Ha OTKPBITOM BO3Ayxe. BiaKHOCTHBIN
peXXKuM TMOoMellleHUM TToApPa3ZesitoT Ha: CyX0W, HOpMa/lbHbI, MOKDPbIA WU BIaXKHBIM.
Macna (MuHepa/ibHble, pacTUTe/IbHble, >XUBOTHbIE) SIB/SIIOTCS HearpecCMBHBIMU
cpegamu; HedTb W HedTernpoAyKThl, pacTBOpUTENM — CjlaboarpecCHBHBIMY;
PacTBOPbI OPraHUYeCKUX CpeJ — CUJIbHOArpeCCUBHBIMM.

[Tpepnaraercss auddepeHIIMPOBaHHBIM TIOAX0J, K Ha3HAaueHWI0 Marepuaia U
Mepbl 3alUThl OT KOPPO3WOHHOTO W JAPYTUX BHUJOB W3HOCA pa3HBIX TPYIIII
KOHCTPYKIUH. KoMriyiekc MeporipusiThii 1o o0ecrieueHuo J0JIr0BeUHOCTH BK/IHOUAeT:
CHIDKeHHe arpecCUBHOCTH CpeJibl;BbIOOD paLMOHALHOTO MaTepuaria,
KOHCTPDYKTHBHOW (OpPMBI W THIIA COeAVWHEHUN 23/IEeMEHTOB; BBIOOD 3allUTHBIX
MOKPLITHM, CrOoCOO0B WCPOKOB WX HaHECeHUs; TIpeayNpexAeHrne MeCTHBIX
MOBPEX/J€HUM  KOHCTPYKIMM U WX  y3/I0B; TMPaBWIbHYIO  3KCIUIyaTal[1io
MeTa/UTMYeCKUX KOHCTPYKLIUM; BO3MOXKHOCTD OTpe/ie/ieHHsI Hecylillel criocO6HOCTH C
yueToM KOPPO3WOHHOI'0 M3HOCA.

IlaHbl peKOMeHZAluKU 10 MPUMEeHEeHUI0 MapOK CTajieli B pa3HbIX arpecCUBHBIX
cpefax. [lsisi TPyHTOBBIX BOJ, XapakTepHa CyMMapHasi KOHLIeHTpalus Cy/ibhaToB U
x7n0puJoB. [IpM TPOEKTHPOBAHWM 3alUThl CTaJbHBIX KOHCTPYKLMN [Jisi pa3HbIX
YCJIOBUM 3KCIUIyaTallMd W MaTepuajioB Ha3HAualT TPyIIy JaKOKPaCOYHBIX
TOKPBITHM, UHCIO TIOKPhIBAEMBbIX CJIOEB, OOIyI0 TOJIIMHY JIAKOKPACOUHOTO
TOKPBITHS, MaTepyal MeTa/JTMYeCKUX 3al[UTHBIX OKPBITUM.

st HecyIMX KOHCTPYKLMM, 3KCIUTyaTUPyeMbIX B cjlaboarpecCHMBHON cpejie
MIPUMEHSIOT: Topsiyee LuHKOBaHHWe (60 ... 100 MKM), ra3oTepMruecKoe HamblIeHUe
1uHKa (120 ... 180 MKM), OKpalMBaH1e JIAKOKPACOYHBIMU MaTepralaMHu.

[Ipy cpemHearpecCMBHOM Cpefie Ha3HAayarOT: ropsuee LuHKoOBaHuWe (60 ... 100
MKM), ra30TepMHUUecKOe HarblleHWe LUHKa wWid amMmoHus (120 ... 300 mkwm);
V30JISILIMOHHbIE  TOKPBITWE  COBMECTHOE C  3/IeKTPOXMMUUECKOW  3allUTOW;
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9/IEKTPOXUMHUYECKYIO 3allUTy B KUAKUX CpefiaX; OO/IMI[OBKY XUMUUECKHA CTOUKUMU
HeMeTa/UTMueCKUMU MaTepuasiaMu.

B ciyyae cusbHOArpecCHMBHBIX Cpell HWCIO/b3YHOT TepMoAu(Qy3uoHHOe
urHKoBaHHWe (100 MKM) C TIOC/eyOIUMM OKpallvBaHWEM; Tra30TepMUUYecKoe
HafnblUIeHWe [MHKa wuWiM amMoHuss (200 ... 250 MKM) C nociaeAyrolyum
OKpalllMBaHWeM; 3JeKTPOXUMUUECKYI0 3allUTy (B J>KUAKUX CpeZiax); OOJIMIIOBKY
XUMUUECKU CTOMKUMU MaTeprajaMu.

Koppo3uoHHbIe UCTbITaHUSI MeTa/ljla BK/IIOUAlOT OIfpeje/ieHre: UW3MeHeHUs
Macchl 00pasija; TIyOWHbI TIPOHMKHOBEHHSI KOPPO3WM; BpeMeHM [0 TIOsIB/IeHUS
MepBoro KOPPO3WOHHOTO oOuara; IUIOM[afid, 3aHATOM KOppo3uei; KOaruecTBa
BBIZIe/ISTFOIIIEroCsl B Tpoliecce KOPPO3WM BOJOpO/ia WX TIOT/IOIIEHHOTO KHCI0PO/a;
KO/TMUeCTBa MeTaJljla Tiepeleiiero B pacTBOp; CTelleHu W3MeHeHUs] MeXaHUdeCKUX
CBOMCTB; W3MEHEeHUsI 3JIeKTPUUEeCKOr0 COMPOTUBJAEHUSI WIM OTpaXkaTeJbHOMU
CIIOCOOHOCTH TIOBEPXHOCTH MeTasljla; CKJIOHHOCTH K MEeXKPUCTA//TUTHOM KOPPO3UKr
W/ CIJIaBOB K KOPPO3MOHHOMY pacTpeCKHWBaHUIO, K TUTTUHTOBON KOPPO3UU.

3amura aJlMHMHHMEBBIX KOHCTPYKI[UM OT Koppo3uu. Ha mnoBepxHOCTU
KOHCTPYKI[UU 00pa3yeTcs 3all[uTHasi OKKMCHAas TJIeHKa, UMeFoITiasi TJIOTHOe CTPOeHHe
Y XOpollee CLeI/IeHWe C MeTa/uyloM. Hanmune B cocTaBe amrOMHUHHEBBIX CILJIaBOB
Me[ld, Kejie3a, HUKeJs U APYTMX MeTa//IOB CHUKAeT MJIOTHOCTb OKWCJ/IOB TJIEHKU U
yMeHbIIIaeT KOPPO3WOHHYIO CIOCOOHOCTh. [I00aBKM MarHws, THTaHa, BaHAAWsA
CIIOCOOCTBYIOT — TOBBLIIIEHHIO KOPPO3HWOHHOW CTOMKOCTW. Hanmnuwe 1japaruH,
HaZipe30B Ha MOBEPXHOCTH W3[le/Usi HapylLaoT TJIeHKY U CIIOCOOCTBYIOT Pa3BUTHIO
KOPPO3UH.

TonmHa ecTecTBeHHOM OKHMCHOW T1uieHKM coctaBiaser 0,01 ... 0,015 wmk.
YTonieHue MaeHKU AOCTUTal0T OKCUAWPOBAHWEM, Harpumep, aHoAupoBaHueM. C
S5TOM Le/IbI0 U3Je/IMe TIOTPY’>KAal0T B BOJHBIM pacTBOP CEPHOM WM XPOMOBOM
KUCJIOTBl U TIOACOEAUHSIIOT K MCTOYHUKY TOKa. IIpy TIpOXOXKJeHWHM TOKa Ha
MOBEPXHOCTU WU3Je/us TIPOUCXOJUT aHOJHOEe BblJe/leHue KUCIopoJa, a Ha
MMeloIIelicss OKMCHOM TIJIeHKe 00pa3yeTcst HoBast TOMIUHOM A0 20 ... 25 MK.

Bonpiilyto OmacHOCTh TMpeACTaB/sieT KOHTaKTHas Koppo3us. [Ipd KOHTakTe
aJIFOMUHUS C MeJbI0, CTasbio, 0JIOBOM, C PAaCTBOPOM, O0ETOHOM BO3HUKAeT TPOLeCcC
3/IEKTPOXUMUYECKOW KOppo3uu. [l mpeAoTBpalljeHusi KOHTAaKTHOM KOpPpO3WH
PEKOMEH/YeTCs:

1) Kperne)xHble JeTany W3 CTalau [JOJDKHBI OBbITh TIpe/iBapUTE/IbHO M30/IMPOBAHbI
W/TU OLJUHKOBAHBI;
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2) 6eToH, pacTBOp W KWUPIIUYHYIO KKy HW30IUPYIOT OT a/IFOMUHUS
111€JI0YHOYTIOPHBIMU MaTepUaiaMu;

3) MeXAy JepeBSHHBIMU AeTa/IIMU U aJTIOMUHHEM Heo0X0IMMO TIPOJIOXKUTD [1Ba-
TPH C/10S1 TAOKOJIOBOU JIEHTHI;

4) anrOMYHHMEBbIE JleTajy Ha/l0o OKCUAWPOBATh M MOKPBIBATh JIAKOKPACOYHBIMU
MaTrepuanamy;

5) B OMMeTa//IMueCcKuX KOHCTPYKLUSX MEXAY 3/eMeHTaMW W3 allOMUHUS U
CTa/IA CTaBAT U30JIMPYIOLME MPOKJIaJKH.

Koppo3usi KaMeHHBIX U /lepeBAHHBIX KOHCTPYKIUM.

KameHHble KOHCTPYKUMHU. [IpyMeHeHHe CHUIMKATHOTO KHUpIHAYa B JKUAKUX
arpecCyMBHBIX Cpeflax He JomyckaeTcsi. B ciayuae meprofuueckoro 3amMauyvBaHUs
arpeccMBHOM  Cpefioi M  3aMOpPaKUBaHUSl  KJIAJKWM, MapKy Kupmudya TII0
MOPO30CTOMKOCTU  C/lefyeT mnpuHuMaTtb He Hwke F50. [na  kuciou
CUJIbHOArpeCCUBHOW Cpe/ibl PeKOMEHYeTCsl TIPUMEHSITh KUC/IOCTOWKMEe PacTBOPhI Ha
OCHOBE >KUJKOTO CTeKJla WM TOJUMEPHBIX CBS3yHOIMUX. [T0BepXHOCTh KaMeHHBIX
KOHCTPYKLIMM 3allIMILIAI0T OT KOPPO3UH JIAKOKPAaCOYHBIMU MaTepraaMu.

JlepeBsiHHbIe KOHCTPYKIHMH. [lepeBopaspyliawoiiyde rpubbl  BbI3bIBAIOT
O10/IOTUUECKOI0 KOPPO3WI0 JIpeBeCHHBbI, XWMHUUECKHd arpecCMBHbIe Cpeibl —
XUMUYECKYI0 KOppO3uiO0 JpeBecuHbl. (CTeneHb arpecCMBHOTO  BO3[€HCTBUS
O10/IOTMUeCKUX areHTOB ONpeJesisieTCsl B 3aBUCKMOCTH OT YCJIOBUM 3KCIUTyaTaldd
(BHYTpM TIOMELLlEHW WM Ha OTKPBITOM BO3JyXe), BHJA 3/€MEHTOB, XapakKTepa
yBiakHeHus1 (razoobpasHasi cpefia, MepuoJuyeckoe yBAa)KHEHHEe W TpoMep3aHue),
KOH/IEHCAL[MOHHOEe YBJIa)KHEeHHe, aTMOC(epHble 0CaJKWU, 30Ha MepeMeHHOI0 YPOBHS
BO/IbI).

Llenbto pacueTa SIB/SIETCS OTpefie/ieHre A0MyCTUMbIX BEJTMUMH HEPAaBHOMEPHBIX
nedopMaluii A/ 3aJlaHHBIX KOHCTPYKTHMBHBIX TapaMeTpoB (pa3Mephl W TIyOWHa
3a/okeHus1 yHjaMeHTa, ceueHWe KOJIOHH M 0asiok, Iioljafib CeueHWs] apMaTyphl,
K/iacc 0eToHa W CTalM W [J[p.) U SKCIUTyaTallMOHHBIX Harpy3ok. HaubOosbinyro
NpYCrocob/15ieMOCTb K HepaBHOMEPHbBIM JlehopMalivsiM OCHOBAHUSI UMEROT 3[jaHUsI C
MHHHMAJIbHOM KeCTKOCTbr0. CrieflyeT yuWTbIBaTb M yBEJUUYEHHE >KeCTKOCTU
MaTepHuasioB MpH OIpe/ie/IeHHbIX TPAeKTOPUSIX MepeMeHHOr0 Harpy>KeHus. Y CUJIeHHe
JKeCTKOCTM KOHCTPYKLIMHA 3a CYeT MepeMEeHHOr0 XapaKTepa Harpy>kKeHWsi MOXKeT
nocturath 30 % ee yMmeHbIlleHHs1 3a cueT (M3UUYECKOW HeJMHeMHOCTH paboThI
MaTepuasoB.

TeppnTopml CBAJIOK MPOMBILVIEHHBIX H OBITOBBIX 0TX040B.
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Heo6x01MMOCTb X03SIMICTBEHHOT'O MCII0/Ib30BaHUsT TEPPUTOPUI OBIBILIMX CBaoOK
TpebyeT TiaTeJbHOTO Te0JI0r0-3K0/IOTHUeCKOT0 U3y4yeHUsi UX COCTOSIHUS. OTX0[ibl
MPOM3BOJCTB  COJiep)KaT TsDKe/ible MeTas/Uulbl, TOKCHYHbIe U B3pPbIBOONACHbBIE
npoAykThl. Haubonee oracHbIM  areHTOM  CBajJoOK  siBjsieTcs  (UIbTpaT,
oOpa3yromuiics TIpyd B3aUMO/IeHICTBUM OBITOBBIX OTXOJ0B C WH(UIBTPYIOIIUMUCS
aTMOC(epHbIMU 0CaIKaMHU.

TUMOBOM XUMHYECKUM COCTaB (uibTpaTa [0 pe3y/abTaTaM HWCC/AeJ0BaHUU
YUeHbIX pa3BUTBIX CTPaH CJIeYHOLHIA:

Ha TeppuTopuu CBajioK IPOMUCXOAUT HAKOI/IeHVe B3PbIBOOIIACHBIX U TOKCUYHBIX
rasoB — MeTaHa, [BYOKUCHU yryiepoja. Beixog MeraHa gocrturaer 2,67 ... 7,44 M3 c
OJJHOM TOHHBI CyXOT0 Bell[eCTBa OBITOBBIX OTXO/IOB B TOA. [1Jis MCC/ieloBaHUs CBaJIOK
MIPUMEHSTFOT reou3nueckue, reOXMMUUYeckre U OypoBble MeTO/Ibl, Ta30BYI0 ChEMKY
MPU3eMHOM aTMOC(epbl, TOPOBOr0 BO3/[yXa, CHera U Moys.

B Hacrosiimiee Bpemsi pa3pabaThIBAaOTCS KPUTEPUN OLEHKU TeOXUMHUYECKUX
V3MEHEeHUU Te0JIOTMYecKOW Cpefibl MO B/AUSHUEM MOJWIOHOB MPOMBIIIIEHHO-
ObITOBBIX OTX0/0B. K uMc/y TIOKa3aTened CTerleHW 3arps3HeHWs OTHOCST:
KOHLIEHTPALIMI0 OCHOBHBIX KOMIIOHEHTOB, T[IOKa3aTe/lb TEeXHWUeCKOW Harpys3KH,
rpajiIieHT U MOAY/Tb TEXHOT€HHOT'O Te0XMMUUECKOT0 3arpsi3HeHus U p. OT CKuraHus
O0/BIIIOr0 KOMMYeCTBa TOTUIMBA TTPOMBIIIIEHHBIMUA TPETIPUATHSMA W 3arpsi3HeHUs]
aTMocdepbl ra3omnbUIeBBIMA  BbIOpocaMM U OTXoAaMu  obpasyiorcs  "odaru
TexHocdepbl", BO3AyllIHble "Koirmaku', "ocTpoBa Tersia" C TIOBBIIIEHHBIM
coliep>KaHWeM OKCHJla YIrjepofia W YIJIeKMCIOro rasa, ra3oBbiX U a3pPO30/bHbBIX
OTXO/IOB. YBe/IHWUMBaeTcs 0O0/aUHOCTb W KOJIMUYECTBO OCAAKOB B CBSI3UM C
TIOBBILLIEHHOW KOHLIeHTpalel "saep KoHAeHcaluu'". Bo3HuWKaeT '"MapHUKOBBIN

s dexT".
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CnMcoK peKoMeH/[yeMoH JIuTepaTypbl
Cn1CcoK OCHOBHOM JIUTEPATYPhI:

1. OcHoBbI UH)XeHepHOU reosyioru : yuebHuk / H.A. [1natoB. — 4-e u3g.,
niepepab., mor. u ucrp. - Mocksa : UH®PA-M, 2019. — 187 c. — (CpeHee
npodheccroHabHOe 0bpa3oBaHue). - TekcT : 3meKTpoHHbIH. - URL:
http://znanium.com/catalog/product/1015854: yue6HUK

CHUCoK JONOJHUTETBHOW TUTEPATYPhI

1. TexHuueckasi IKCILTyaTalius 3/lJaHUI U COOpYKeHul : yueOHUK / B.A.
Kowmkog, B.B. Akumog, H.C. TumaxoBa. — 2-e u3j., iepepab. u gomn. — MockBa :
NH®PA-M, 2019. — 338 c. — (Cpeannee npodeccroHanbHOe 06pa3oBaHUe). —
www.dx.doi.org/10.12737/22806. - TekcT : 3/1ieKTpoHHbIN. - URL:
http://znanium.com/catalog/product/987948: YuebHuk
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