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Metoauueckre peKOMeH/Jaluu TipeHa3HaueHbl [/ POBeJeHUs TPaKTUUeCKUX
3aHsaTHM 1o gucuuruiiHe OI1.B.12 «CTpouTensCTBO 3[4aHUM U COOPYKEHUM B CII0’KHBIX
reoJIOTUYeCKUX YC/IOBUSAX», COCTaBleHbl B COOTBETCTBHMM C yuyeOHOM ITpOrpamMmoit
aacuurieel,  cootBerctByeT @PI'OC  CIIO no  cretmansHoct  08.02.01
«CTpOUTENbCTBO U IKCITyaTallysl 3[jaHU U COOPYKEHUM».

B pesynbTate n3yueHus1 AUCIUILUIMHBI oOydJaromuiics OyzeT obmafaTh OOIMME
KOMTIETEeHLIUSIMUA Y JTMUHOCTHBIMU pe3y/ibTaTaMH, BKIFOUAIOIIUMU B ce0st ClTocoOHOCTD:
OK 01. Beibupatb crnocobbl pellieHusi 3a7ad  TpodecCroHaTBbHOM
JesiTe/TbHOCTU MPUMEHUTEe/TbHO K Pa3/IMUHbIM KOHTEKCTaM;.
OK 02. OcyuiecTBasTh TOMCK, aHa/JW3 W UHTepripeTaluio UHGOPMaLUU,
HeoOX0IUMOM Z1Jisi BBITIOJTHEHUSI 3a/jau TIPodeCCUOHATBHOM IeATeIbHOCTH.
OK 03. IlnanupoBaTh U peasn30BbIBaTH COOCTBEHHOE MpodecCcuoHaNIbHOe U
JIMYHOCTHOE pa3BUTHE.
OK 04. PaboTaTb B KO/JIEKTHBe U KOMaH/ie, 3PPeKTUBHO B3aMO/IeHiCTBOBATh
C KoJijleraMu, pyKOBO/ICTBOM, K/IM€HTaMM.
OK 09. Wcnonb3oBaTe MH(OPMALMOHHbIE TEXHOJIOTUHA B MPOQeCcCUoHaTbHOU
JesiTeNTIbHOCTH.

JIP14 CriocoOHBIM CTaBUTH Tepefi COOO0M 11e/T MO/, AJ1sl pellleHrsT BO3HUKAI-1IAX
npoecCHOHAMBHBIX 3a/jad, MoAbOHUpaTh CroCcOObI pellleHUs W Cpe/iCTBA pa3BU-THS, B
TOM UHMCJIe C UCTI0JIb30BaHUEeM UH(POPMALIMOHHBIX TeXHOJIOTHM;

JIP 16 CriocoOHBINM MCKATh ¥ HAXOAUTh HEOOXOAMMYIO MH(OPMALHIO HUCIIONb3YS
pa3HooOpa3Hble TeXHOJOTUU ee TIOWCKA, [JJis pellleHus BO3HUKAIIIMX B TIpoliecce
TIPOU3BO/ICTBEHHOM [ieITeTbHOCTU TIpoOjeM TIpYM CTPOUTENbCTBE U IKCIUTyaTaldd
00BEKTOB KalMTaaIbHOTO CTPOUTE/IbCTBA

CoctaButenb: Poxkkos I1.B.

PaccmoTpeHo Ha 3acejaHny MeToanueckoro oowsearHenus Y1'C 08.00.00
«TexHWKA U TeXHOJIOTUU CTPOUTeTLCTBa», 54.00.00 «300pa3uTesbHble U TIPUK/IAIHbIE
BU/IbI UCKYCCTB»

ITIpotokos Ne 5 ot 25 mas 2022 r.

PekomenzoBaHo Metoauueckum coeToM CMK, ripotokos Ne 6 ot 26 mas 2022



ITosscHuTe/IbHAA 3anUCKa

[TpakTrueckre pabOThl BBIMOMHAIOTCS oOydJaronuMmcsi B KabuHeTe B
TIPUCYTCTBUM TIperiofiaBaTesis. PaboTa BBITIOHSETCS B COOTBETCTBUU C yKa3aHUSMU
Tpero/iaBaTesisi, OTUET 0 paboTe 0hOPMIISETCS B TeTPaAU AJisi PaKTUUeCKUX paboT, B
COOTBETCTBHHM C XOZIOM PabOTBHI.

Bce HeoOXxoauMble TabHUIBI, CXeMbl W UepPTEXU OGMOPMIISIOTCA B TeTPajv
KapaH/aIllOM 1 3aTI0JTHSIOTCS Py4YKoi. [1pu peltieHnu 3a1au He0OXOAMMO MPEeI0CTaBUTh
BeChb XOJ| PpeIlleHHs C TIOSICHeHUSIMH, eJUHHUIIAMH W3MepeHuss U HeoOXO0JUMbIMU
TOSICHeHUsSIMU. B KOHIe peltieHUs [Jo/KeH ObITh HarvcaH OTBeT.

OTuer O TpaKTUUECKOW paboTe CHAéTcs TIperoJiaBaTeslt0 Ha IPOBEPKY He

To3/IHee ABYX AHeU T0c/ie BLITIOTHeHUs pabOoThl.
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BBegenue

MeTtoauueckre yKa3aHUs TpeJHa3HAYeHbl [ BBIMIOJIHEHUSI TPAKTUUeCKUX
pabor 10 TIpoheCcCMOHATILHOMY MOJYJ/II0, SIBJISIOIUMCS  37IeMEHTOM OCHOBHOM
npodeccroHabHOM  0Opa3oBaTenbHOM — TporpamMmbl  crieranbHocTH  08.02.11
«YTIpaBiieHre, JKCITyaTalyss U 00C/Iy)KMBaHHe MHOTOKBAapTUPHOTO JioMa» 0a30BOit
MO/OTOBKM B YaCTU OCBOEHHsI OCHOBHOIO BHZA MPO(eCCUOHATbHOU AesiTeIbHOCTH:
Opranuzaiusi BUJIOB pabOT MpH 3KCIUTyaTal[dd U DPEKOHCTPYKLMU CTPOUTETbHBIX
00BEKTOB U COOTBETCTBYHOIIUX TipodeccruoHanbHbix KoMreteHiui (I1K):

[TK 1.1. ITogbupaTh cTpoUTeTbHBIE KOHCTPYKI[MM M pa3pabaTbiBaTh HECJIOKHBIE
Y3JIbl ¥ [IeTa/Ii KOHCTPYKTHBHBIX 3/IEMEHTOB 3jaHUM.

I[TK 1.2. PaspabarbiBaTh  apXUTEKTYPHO-CTPOUTE/bHbIE  UEPTEXHU  C
WCII0/Ib30BaHNeM MH(OPMaI[MOHHBIX TEXHOIOTHH.

[1K 1.3. BbINO/MHATE HECTIO0KHbIe pacyeTbl U KOHCTPYHMPOBaHWE CTPOUTEIbHBIX
KOHCTPYKLMM.

C uenbl0 OBMaZieHUs yKa3aHHbIM BUJIOM MPO(eCcCHOHATbHOM [esTebHOCTH U
COOTBETCTBYIOIIMMU TPOGheCcCHOHA/IbHBIMA KOMITeTeHIIUSAMM 00yuaroluiicss B Xojie
BBITIOJIHEHUS TTPaKTUUECKUX PaboT Z0/DKeH UMeTh MPaKTUUeCKUH OTIbIT:

- nozbopa CTpouTeNbHBIX KOHCTPYKIMM M Pa3pabOTKU HEC/IOKHBIX Y3/I0B U
JleTajiel KOHCTPYKTHUBHBIX 3J7IEMEHTOB 3/1aHUU;

-pa3paboTKy apXUTEKTypPHO-CTPOUTEIbHBIX UepTesKel;

- BBINIOJIHEHUSI PAaCyeTOB W TMPOEKTUPOBAHUSI CTPOUTENBHBIX KOHCTPYKLIWMU,
OCHOBAHU;

- pa3paboTKu u ohopMsIeHUs OT/e/IbHBIX YacTell TIpoeKTa TPOM3BOACTBA paboT;

3HaTh:

- OCHOBHbBIE CBOMCTBA M 00/1aCTh TIPUMEHEHHsI CTPOUTE/TbHBIX MaTepUasioB
Y Y3[1e/1l;

- OCHOBHbIe KOHCTPYKTHBHbIE CUCTEMBI U PellieHUs YacTeu 3/1aHul;

- OCHOBHbI€ CTPOUTE/IbHbIe KOHCTPYKIUM 3/laHUM;

- COBpeMeHHble KOHCTPYKTUBHBIE pellleHUs] TO/A3eMHOM W HaJ[3eMHOM 4YacTh
3IaHUM;

- TIPUHLIUI Ha3HaueHUsl TyOMHbBI 3a/10)keHus hyH/1aMeHTa;

- KOHCTPYKTHBHbIE pellleHUs (PyH/1aMeHTOB;

- KOHCTDYKTHBHbIEe  pellleHWs  SHeprocOeperaroiux  OrpakJaroIinux
KOHCTPYKLIUMY;

- OCHOBHBI€ y3JIbl CONPSDKEHNH KOHCTPYKLUM 3/1aHUM;

- OCHOBHbIE METO/Ibl YCU/IeHUSI KOHCTPYKLUM;

- HODMAaTUBHO-TEXHWYECKYI)  [JOKYMEHTaldld  Ha  MPOEKTUPOBAHUE,
CTPOUTEJIbCTBO U PEKOHCTPYKLIUIO 3/IaHUM KOHCTPYKLIUM;

- 0COOEHHOCTH BBITTOTHEHUSI CTPOUTE/TLHBIX UePTEXKeH;

- rpadrueckrie 0603HauUeHHs MaTepHasIoB U 3/IeMeHTOB KOHCTPYKIIHA;

- TpeOOBaHUSI HOPMAaTUBHO — TeXHWYECKOW [JOKyMeHTallud Ha odopmiieHue
CTPOUTE/IbHBIX UepPTEeXel;

- MOHSITUSI O MPOEKTUPOBAHWHU 3/JaHUM U COOPY>KEHUM;

- TpaBWIa TIPUBSI3KM OCHOBHBIX KOHCTPYKTUBHBIX 3/IEMEHTOB 3JaHUM K
KOOPAWHALMOHHBIM OCSIM;
- TIOPSIIOK BBITIO/THEHUS YepTeXKel T1IaHOB, (aca/ioB, pa3pe3oB, CXeM;



- mipodeccroHa/IbHBIE CUCTEMBI aBTOMATU3UPOBAHHOTO TTPOEKTUPOBAHUS pabOT
J7151 BBITIOJTHEHUSI aDXUTEKTYPHO-CTPOUTE/IbHBIX UepTeXKel;
-3a/layd M CTaJIMMHOCTb  WH)X€HEPHO-TeO0JIOTUUEeCKUX  M3bICKAaHWUW  JJIs
000CHOBaHUS TTIPOEKTUPOBAHUS TPaIOCTPOUTE/TLCTBA;
- crnocoObl BbIHOCA OCel 3[aHWMM B HATypy OT CYLIECTBYIOLIMX 3[aHUM U
OTMOPHBIX T'e0/|e3UUeCKUX MyHKTOB;
- OpUEHTALMIO 3/JaHui Ha MeCTHOCTH;
- yCJIOBHBIe 0603HaueHUs Ha reHepasbHbIX IaHax;
- TPa/IOCTPOUTE/BHBIN perjiaMeHT;
- TEXHUKO-9KOHOMUYeCKHe ToKa3aTe/u reHepaibHbIX I/1aHOB;
- HODMaTHMBHO-TEXHUUECKYH)  JOKYMEHTAallMil0 Ha  MPOeKTUPOBaHHe
CTPOUTEJIbHBIX KOHCTPYKLIMM M3 pa3/IMUHbIX MaTepraJoB U OCHOBaHUU;
- METO/IUKY TI0/ICUeTa Harpy3okK;
- IpaBWJ/ia MOCTPOEHUS PACUETHBIX CXEeM;
- METO/IUKY OTpe/ie/ieHHs] BHyTPEHHUX YCUIUM OT paCueTHBIX Harpy3okK;
- paboTy KOHCTPYKI[Mi 110/ Harpy3KO;
- TIPOYHOCTHbIe U JedOopMallMOHHble XapaKTePUCTUKW CTPOUTE/IbHBIX
MaTepuasoB;
- OCHOBBI pacyeTa CTPOUTE/IbHbIX KOHCTPYKLIUW;
- BU/Ibl COeJIMHEHUI /151 KOHCTPYKLIMM U3 Pa3/IMUHbIX MaTeprasoB;
- CTPOUTEJIbHYIO K/1aCCU(PUKALIUIO TPYHTOB;
- (pusruecKre U MexaHWUYeCKre CBOMCTBA FPYHTOB;
- K/1accuUKalMo CBaii, paboTy cBaii B TPYHTE;
- MpaBuUJIa KOHCTPYUPOBAHUSI CTPOUTEIBHBIX KOHCTPYKLWK;
- OCHOBHble  MeETO/[lbl  OpraHu3allid  CTPOUTEeJbHOTO  TPOU3BO/ICTBA
(mocsiefoBaTe/IbHBIN, MapasiiebHbIM, MOTOYHBIN);
-OCHOBHbIE TEXHUKO-3KOHOMUYECKUE XapaKTEePUCTUKU CTPOUTEbHBIX MalllH U
MeXaHU3MOB;
- METO/IUKY BapMaHTHOI'O MPOeKTUPOBaHUSI;
- CeTeBOe U KaJleHJjapHoe TIJIaHUPOBaHUE;
- OCHOBHbIe MOHATHS MPOEKTa OpraHu3aliui CTPOUTENIbCTBA;
- TIPUHLIUITBI ¥ METOAMKY Pa3pabOTKK MpOeKTa MPOU3BOCTBa paboT;
- npodeccroHanbHble UH(POPMALMOHHbIE CUCTEMbI [jisi BBIMIOJTHEHUS] TIPOeKTa
ITPOM3BO/ICTBA padoT;
yMeTb:
- ompefeNigTh MO BHEIIHWM TpUM3HAaKaM W MapKUpPOBKEe BHUJ U KaueCTBO
CTPOUTEJIbHBIX MaTepHasioB U U3/ Ni;
- TIPOM3BOAWTbL BBLIOOP CTPOUTENBHBIX MAaTepPUaJioB W KOHCTPYKTHUBHBIX
3JIEMEHTOB;
- OTIpe/iesIsITh TVIyOUHY 3a/ioKeHus1 hyHAaMeHTa;
- BBITIOJIHATh TEMJIOTEXHUUECKUH pacueT OrpakJatollrX KOHCTPYKIUMH;
- To6upaTh CTPOUTe/bHble KOHCTPYKLUMU [/1s1 pa3paboTKy apXUTEKTYpPHO -
CTPOMUTE/IbHBIX UEepPTEXKew;
- YUTaThb CTPOMTE/IbHBIE U pabourie uepTexu;
- YUTaTh U TIPUMEHSITb THUTIOBBIE y3/1bl IIPY Pa3paboTKe pabounX yepTeXKeil;
- BBLIMIOJIHATH YepTeXXd TIIaHOB, (acajoB, pa3pe3oB, CXeM C TIOMOIIbIO
MH(MOPMAaIMOHHBIX TeXHOJIOTUM;

7



- YUTaThb TreHepajbHble TIUIaHbl YYaCTKOB, OTBOJAUMBIX [Jis CTPOUTEbHBIX
00BEKTOB;
- BBITIOJTHATH TOPU30HTAIbHYIO TIPUBS3KY OT CYIIECTBYIOIIUX 00BEKTOB;
- BBLIMOJHATH  TPAHCIOPTHYXO  WHGPACTpyKTypy U  6aroycTpoicTBO
Tipuieratolei TeppuTOpUH;
- BBITIOJTHSITh TI0 TeHepabHOMY TJIaHY Pa30MBOYHbBIN UepTex [/1s1 BBIHOCA 3[aHUS
B HaTypy;,
- TIPUMEHSITh UH(POPMALIMOHHbIE CHUCTeMBbI Jisi TIPOEKTUPOBAHUS T'eHepabHbIX
TJIaHOB;
- BBITIO/THSTh PacueThl HAarpy3o0K, AelCTBYIOIIUX Ha KOHCTPYKLIUY;
- 110 KOHCTPYKTUBHOM CXeMe ITOCTPOUTh PAaCYeTHYIO CXeMy KOHCTPYKLIUH;
- BBIMIOJIHATh CTaTUYECKUM PACUeT;
- TIPOBEPSATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHA;
- TIo/10UpaTh CeuyeHue 3/ieMeHTa OT MPUI0’KeHHBIX Harpy30K;
- OTpeiesIsATh pa3Mephl MOJOLIBHI (PyHAAMEHTA;
- BBITIO/THSTh PaCUeThbl COeJUHEHUM 3JIEMEHTOB KOHCTPYKLUK;
- pacCuUMThIBaTh HECYIyI0 ClIOCOOHOCTH CBail B POCTBEPKE;
- WCMO/Mb30BaTh HH(OpPMALMOHHbIE TEXHOJIOTUM TMpPUA TPOEKTUPOBAHUU
CTPOUTEBHBIX KOHCTPYKLIUM;
- YUTATb CTPOUTE/IbHbIE UePTEKU U CXeMbl MHKeHepHBIX ceTeil 1 000pyI0BaHus;
- I0/10MpaTh KOMITJIEKThI CTPOUTETBHBIX MAIIMH U CPe/ICTB Masiol MeXaHU3aluu
J7IsI BBITIOJTHEHUST paboT;
- pa3pabarkiBaTh JOKYMEHTBI, BXO/IKE B POEKT MIPOU3BO/CTBA paboT;
- 0OpMJIATL UEpPTEeKHW TEXHOJIOTUYECKOrO TPOeKTHPOBaHUs C NMpPUMeHeHHeM
VH(OPMAaLIMOHHBIX TeXHOJIOTHH;
-  WCMONb30BaTb B  OpraHM3allid TIPOM3BOJCTBAa paboOT  TepeoBOi
OTeueCTBEHHbIN U 3apyOe>KHBIN OITBIT.



ITpakTHuyeckoe 3aHaTHe Ne 1

OT00p, ynmakoBKa, TPAaHCIIOPTHPOBaHNE U XpaHeHHe 00pa31oB
cnenuguyeckux rpyHToB (mo 'OCT 12071-2014)
e padoThI

Llenbto paboThl siBAsieTcs: oOydeHWe CTyZileHTa MeTO/[MKe OTOOpa, YITaKOBKEe,
TPAHCIIOPTUPOBAHUIO Y XPaHEHWIO 00pa3IioB criel[i(UueCcKrX rPYHTOB B COOTBETCTBUU
c TpeboBanusiMu AerictBytoijero 'OCTa.

Teopernueckas 4yacTb

Otb6op mpo0O rpyHTa [ 1ab0OpaTOPHBIX HWCCIeOBAaHUN SIB/IsIeTCS Hanbosee
Ba)KHBIM 3TarioM OINPOOOBaHUS BbIJe€eHHBIX WH)XeHEePHO-TeO0/I0rMUeCKUX 3/IeMeHTOB.
OT KauecTBeHHOT0 oTOopa mMpoO 3aBUCUT TIOJiydeHHWe pACUeTHBIX 3HaUeHUM
MIPOYHOCTHBIX, AedhOPMAallMOHHbIX W (PWIbTPALMOHHBIX XapaKTePUCTUK TPYHTOB.
HekonTpompyembie ommbku Tipu  0TOOpe TIpOO HEHApYIIeHHOTO  CJIOXKEeHUS
(MOHOJIUTOB T'PYHTA) YaCTO SIB/SIFOTCS MPUUYMHOU aBapUMHBIX JedopMalivii 34aHuN U
COODPY’KeHHM, MOCTPOEeHHBIX Ha crielrduueckux rpyHTax CTaBporoyibckoro kpas. ITpu
BBLITIOJIHEHUU PabOThI TIperofiaBaTesib J0/DKeH YKa3aTh CTY/IeHTy Ha BO3MOJKHBIE
OIIMOKHU, CBSI3aHHbIE C 0TOOPOM, YIIaKOBKOM, TPAaHCIIOPTUPOBAHUEM M XpaHeHHWeM npob
TpYyHTa.

Annaparypa 1 MmarepuaJsbl
MOHO/IUT J1eCCOBOTr0 IPyHTa WM TPYHTOBas MacTa.
Pexxy1riee KOJbLIO C 3aTOYEHHOM KPOMKOM M KPBIIIIKaMU.
Hox ¢ mpsiMbIM Jie3BUeM J/IMHOM Oosiee iiamMeTpa KoJiblja.
I'pyHTOHOC.
BecsI pasHOBecamu.
[IITaHreHMPKY /b, TUHEHKA.
TexHUUeCKui Ba3elvH.
[MapaduH c gobaskoii 35 - 50% ryApoHa.
Mapas.
Kactprosis.
[TecuaHasi 6aHsi C 371eKTPOTUIUTKOM.

LCoONURAWLNE

_
_ O

MeTo/juKa U MIOPA/I0K BHINO/THEHHs PaboThI
Meto/juka 0TOOpa /1eCCOBOr0 IPYHTA HEHAPYLIEHHOT'0 C/I0)KeHHs
OT00p rpyHTa C MOMOIIHI0 TPYHTOHOCA

C TtexHosiorvedt orbopa mMpoO TpyHTa C TIOMOIIbI) TPYHTOHOCOB pa3HBIX
KOHCTPYKLIMM CTYJE€HTbl 3HAKOMSTCSI BO BpeMs JIeTHEM WH)XKeHEepHO-Ie0/0TM4ecKou
NpakTUKHU. [103TOMY A/1s1 HaryIsggHOCTA B abopaTopyuy 1eMOHCTPHUPYETCS TPYHTOHOC,
3aro/iHeHHbIA TPYHTOM HEHapyIIeHHOr0 CJOXKeHus, U 3arapaduHUpPOBaHHBIE
MOHOJ/IMTHI JIECCOBOTO TI'PyHTa, OTOOpaHHble OypOBHKaMM- H3bICKaTelnssMH. BbicoTa
MOHOJIMTA /I0J/KHA OBITH He MeHee ero AuamMeTpa. MOHOMUTHI TTPOCAZIOUHBIX JIECCOBBIX
TPYHTOB OTOHMpAOT C TIOMOIIBIO B/IaBJIMBAEMbIX TOHKOCTEHHBIX IW/IMHAPUYECKUX
I'PYHTOHOCOB C TOJILMHOW CTeHKU He Oosiee 3 MM, TOrpy»kaeMbiX CO CKOPOCTbIO He
6onee 2 M/MuH rpyHTOHOCOB. [loc/ie U3BIeUeHMsI HeHapYIIeHHOTo JieccoBoro obpasiia
(MoHO/IMTA) W3 TPYHTOHOCA, ero oOOpauMBarOT B [Ba CJIOS MapJieid, OMyCKalT B
pacriiaBjaeHHbIM napaduH ¢ Temneparypoii 55 — 60°C, pasryaKUBaroT MOBEPXHOCTh U
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napaHOM TIPUK/JIEMBAIOT 3TUKETKY C YyKa3aHHeM OO0beKTa, HOMED CKBaKWHBI U
r/1yOMHBI 0TOOPAa MOHOJIUTA.

OT00p rpyHTa C NOMOILGI0 PEXYILIero Koabma

1.  V3MepsirOT BBICOTY U BHYTPEHHUM UaMeTp pexxyllero Kosbla. CMa3biBatoT
KOJIbLIO C BHYTPEHHEW CTOPOHbI TEXHUUECKHMM Ba3eJIMHOM W B3BELIMBAKOT C TOUHOCTHIO
no 1,01 r.

2.  Pexymee KOJ/bLO YCTaHaBJAMBAalOT Ha TpyHT. Ko/blL0 BepTHUKAIBLHO
B/IaB/IMBAIOT B TPYHT 0e3 mepekocoB. OZHOBpeMEeHHO TMO/Ipe3al0T TPYHT C HapyKHOU
CTOPOHBI.

3. IloBepxHOCTb 'pyHTa 3aUMIL[alOT HOXKOM OT LieHTpa K repumMeTpy. Meskue
PaKOBUHBI IIMAK/IIOT HOXOM. HapyXHYH T[IOBepXHOCTb KO/bLla TILATeJbHO
TIPOTUPAIOT.

KoJib110 € rpyHTOM 3aKpBIBalOT KPBIIIKAMU U B3BELIMBAOT.

5.  Jlna coxpaHeHUs Ba)KHOCTH IPYHTA KOJ/bIL[O TTIOMEIat0T B IMOIMITUI€HOBBIM

rakeT WM napadyUHUPYIOT.

TpaHcopTHpOBaHUe U XpaHeHHe 00pa3IjoB
2. MoHonutsl 17| 00pa3Libl HEHapyLLIeHHOT 0 CII0XKeHUS 1pH
TPAaHCIIOPTUPOBAHUM HEe  [IOJDKHBI  TOZABEPraTtbCs Ppe3KUM [JAUHAMUYECKUM U
TeMIlepaTypPHbIM BO3/€MCTBHUSIM.
3.  YnakoBaHHble 00pa3ipl C/efyeT XpaHWTb TIPA  TIOJIOKUTETbHON
TeMmriepaType B MOMeL[eHUsIX WM KaMepax C OTHOCUTEbHOM B/IaXXHOCTBIO Bo3ayxa 80
- 90%.

CojepxaHue oTuera 4 ero ¢popma
OTueT 10 TIpaKTHYecKod pabore odopmisieTcs Ha JucTax ¢opmata A4 u
JO/DKeH cojJep)kaTb: Liefb paboThl, OMucaHWe I0C/Ief0BaTe/IbHOCTH AeWCTBUM TI0
0oTOOpY, YIakOBKe, TPAHCIOPTUPOBAHMIO U XPAHEHWIO 00pa3lioB MPOCAZ0YHOTO
rpyHTa. [lorosHuTe/NbHbIe CBeeHHSI TI0 MEeTO/MKe BBIMOJIHSeMOW paboThl CTy/eHT
MoxeT nosyuutb rnpu usyuennu ['OCT 12071-2000, KOMMeHTUPYS OT/e/bHbIE ero
TIOJIO’KEeHUS.

BomnpochkI J/1s1 3aIUThI PadoThI

1.  [laTh onpe/esieHVe MOHITHS «CIIeLU(pUUeCKUM TPYHT».

2. Kakumu XapakTepuCTHKaMU OT/IMYAIOTCS CrieliiduuecKrie TPYHTHI?

3. Tlouemy oueHb BaXkHO /[y JabOpAaTOPHBIX HWCCAe0BaHUN 0TOOpaTh
NpoObl HeHAPYILIEHHOTO C/IOXKEeHHs?

4. Kakuve ommbku mpu oTbope mpobO (MOHOMMTOB) MOTYT TIOBJUSITH Ha
HaZle’)KHOCTD 3/IaHUI ¥ COOPY>KEeHHUM, TTOCTPOEHHBIX Ha CITel(UUecKuX rpyHTax?

5. [lpuBectu TmipuMepbl U TIPOKOMMEHTHPOBAaTh aBapUiiHble CHUTYyal[UH
3[laHUM W COOPY’KEeHHH 110 MeCTY CBOEro MPO’KWBaHUSI.

3armuTa rpoBoAuTCs B popme cobecejoBaHMSI.

IIpakTHueckoe 3ansaTue Ne 2

OHPEJIEJIEHI/IE BPEMEHHOI'0 CONpoTHUBJ/IEHUA MMPH 0/JTHOOCHOM CKATHH
10



Ilenb paGoThI
Llenbto paboOThI sIB/IsIeTCS W3y4yeHWe MEeTOAWKU OTpeJesieHrsT BpPeMeHHOTO
COITPOTHBJ/IEHHS TIPH OJHOOCHOM CKaTHH 00pa3lioB rPyHTa MPOUHOCTRIO MeHee 5 MIIa,
TIPUMEHSIEMOM TIPU UCCIeJOBaHUY FPYHTOB [IJ11 CTPOMTETbCTBA.

TeopeTnueckoe 000CHOBaHHe

BpeMeHHOe COMpPOTHB/IEHME TPYHTa OAHOOCHOMY CKATUIO OMpefe/sieTcsl Kak
OTHOIIIeHWe Harpy3KH, MpU KOTOPOW TMPOMCXOAMT pa3pylieHue obpasiia, K MUIOIIaAu
ero NepBOHAYaTbHOTO CeYeHMUs.

BpeMeHHOe COMNpPOTUB/AEHWE TpPyHTa OJHOOCHOMY CXKaTHIO SIB/ISIETCS €ro
MIPOYHOCTHOW XapaKTePUCTUKOM Y MUCIO/b3yeTCs KaK AJ1s KaacCU(UKalMOHHBIX Liesiel,
Tak U /ISl pacueTa HeCylilell criocCOOHOCTY OCHOBAHUM.

[jis  ymipoIrieHust TpaKTA4YecKoW paboThl BpPeMeHHOe COTPOTHBJIEHWE TIpU
0JJHOOCHOM C>katuu B MIla oripeiesisitoT [ijist 00pa3iioB B BO3AYIITHO-CYXOM COCTOSIHUN

R..

Annaparypa 4 MmaTepua/bl
1. OG6pa3zer] BO3AYIIHO-CYXOr0 TPYHTA LUMHIPUUECKOH (hOPMbI BEICOTOM 4 CM
1 IJIOM[AA6I0 12,5 CM?, M3rOTOBJIEHHBIH 110 pa3Mepy KoJbLe-Mpo600TOOPHKKA I10/IEBOM
nabopatopuu Y. M. JIuTBUHOBA.
2.  Tlonesnas mabopatopus M. M. JINTBHHOBA.
3.  LlTaHreHUUPKYJIb.
4.  TexHuueckue BecChbl.

MeTo/iuKa U MIOPA/I0K BHINO/THEHHs PaboThI

1.  OGpa3ser] Cyxoro /iecCOBOro rpyHTa MOATOTaBAUBalOT B (hopMe KPYIOro
I[UIMHPA C TIOMOIIBI0 PEXYIIET0 KO/blja moJieBoi aboparopuu M. M. JINTBUHOBA B
COOTBETCTBUM C yKa3aHUsIMH, JaHHbIMU B TIpakTUuecKoit pabote 1. TopijoBbie rpaHu
oOpa3ija TpyHTa, K KOTOPBbIM TMPHUK/IAABIBAIOT C)KAMalolljee yCHUIne, AO/DKHBI ObITh
TieprieHAUKY/IIPHBIMUA BepTHKaIbHON ocu obpasija.

2. Pa3mepnbl 006pa3iioB rpyHTa U3MeEpSIIOT C TOUHOCTBIO /10 1 MM.

3.  Tlinowmjaapb MoOmepeyHoro ceyeHusi 00pasija BBIUUC/SIOT B CM° C TOUHOCTBIO
[0 Le/IbIX eJUHHULI.

4.  OG0pasel] rpyHTa TMOMeIAalOT Ha HIWKHIOIO 4YacTb TIpecca TakK, 4YTOOBI
obecreurTh 1[eHTPHPOBAHHOE TIPUIOKEHHe CKUMAFOITel Harpy3KH.

5. Ha o6pa3ser] rpyHTa NpUK/IaApIBalOT Harpy3Ky crymneHsmu mo 0,05 MIla
[10 ero paspyllieHusl.

6. BpemeHHOe cOmNpoTHB/IeHWe TIPU OJHOOCHOM CXaTUK oOpasija
onpeesstoT ¢ TouHocTbio 0,1 MTla o dopmyie:
R= , F/S
rae F — Harpy3ka B MOMeHT pa3pyiiieHust obpasiia B MI1a;
S - ruIoIIa/ib OMEePeYHOro CeyeHust 00pasija B CM”.

Copep)xaHue oTuera 4 ero ¢popma
Otuer mO mpakTUuecko pabore odopmisiercs Ha jvcTax (opmata A4 u
JO/DKeH cojJep)kaTb: Lieflb paboThl, OMuCaHWe I0C/Ief0BaTe/IbHOCTH AeWCTBUM TI0
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IMoAroToBKe MW MCIIBITAHUIO o6pa3ua, pacyeT BpPEMEHHOI'O COIIPpOTUBJIEHHUA TIpU
OAHOOCHOM CXKdTHH.

Bonpock! /151 3alUTHI padoThI

1.  C kako# 11e/ibl0 MPOBOIUTCS UCTIbITaHKe 0Opa3iia Ha OZJHOOCHOe CyKaTue?

2.  Ilouemy Harpysky cjenyet yBequuuBath ctyreHsmu no 0,05 MIla?

3. Kakuve owmmbKA BO3MOXXHBI TIPU BBITIOJIHEHWM JIaHHOM TMPaKTUUYeCKOM
OIIMOKM, U KaK UX UCKTHOUUTD?

4. CpaBHUTH COIPOTHB/IEHHWE W3yUeHHBIX 00paslioB C COMPOTUB/IEHHEM
CKabHBIX U TIO/yCKabHBIX MOPOJ, MpuBeZieHHbIX B Tabmuile b.1 TOCT 25100- 2011
«['pynThl. Knaccudukanys».

IIpakTnueckoe 3aHsaTve Ne3

H3roroB/ieHre 00pa3iioB C 3aJaHHLIMH 3HAUEHUAMH BJIQKHOCTH M IUIOTHOCTH (110
I'OCT 30416-2012)
Ilennb padoThI

Llesibto paboThI SIB/ISETCS U3yUYeHHEe METOJUKU M3rOTOB/IEHUSI 00pasI[oB IPyHTa
C 3a/JaHHBIMU 3HAUEHWSIMM BJIQ)KHOCTH W TIJIOTHOCTH, KOTOPbIE 3aTeM HCIO/b3YIOTCS
JJi1  OIpe[eNeHds]  TMpOCAZI0UHbIX,  TMPOUYHOCTHBIX,  Ze(OpMalMOHHBIX U
(UIBbTPALMOHHBIX CBOMCTB /1ab0pPaTOPHBIMU METOIaMHU.

Teopernuyeckoe 000CHOBaHHE

HeoOX0AMMOCTh HWCTBITAaHUS O00pa3lioB TPyHTa C 3a[aHHBIMH CBOMCTBAMU
BO3HMKAeT TPU TPOEKTUPOBAHUMU YIUIOTHEHHWsI TPYHTOB B HACBINAX, T[PYHTOBBIX
TOJYIIIKaX U MPOTUBO(GU/ILTPAI[MOHHBIX KpaHaX.

AnmnapaTrypa 1 MaTepuaJ/ibl
Cyxou neccoBbld rpyHT B Koamdectse 100 r.
CHUTO C OTBEPCTUSMU 2 MM.
TexHUueckue Becol.
CymmibHbIM IKag.
OKCHUKATOP.
CranbHble Koblja 00seMoM 50cm’ u3 nadboparopuu V.M. JIMTBHHOBA.
Men3ypka o6bemom 100 cm®,

Nk W

MeToanKa ¥ MOPSIA0OK BHINMO/THEeHUsI PaboThI

1. [lnst moAroToBKU obpasija TpyHTa HapYIIeHHOTO CJIOXKEHUS C 3a/laHHBIMU
3HAYeHUsSIMU BJI&YKHOCTH U TUIOTHOCTHM HEOOXOZUMO TPYHT B KOJIMYECTBE OKOJIO
100 r moaCymMTH [0 BO3AYLIHO-CyXOrO COCTOSIHHS, PAacTepeTb MEeCTUKOM C
PE3VHOBbIM HAKOHEYHUKOM B (apdopoBoi CTymKe, MpOCESTh 4Yepe3 CUTO C
OTBEPCTUSIMU 2 MM, OIpe/ie/IUTh ero BJAaKHOCTb B COOTBETCTBUM C MPAKTUUECKON
paboToii 4.

2. [nsa mosyueHUs 3a[j@aHHOTO 3HAueHUs BJIA)KHOCTH B TPYHT HE00XOAUMO
no6aBUTh pacueTHOE KOJMUYeCTBO Bogbl Q, cM°, omnpeesisieMoe 1o Gpopmyiie:

Qp-m, (W, — W)/py (1+ W) (3.1)

rge m, - Macca MUCC/IelyeMoro rpyHTa rpu BiaxHoctd W, r;
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W, ¥ W- COOTBETCTBEHHO 3a/JaHHast ¥ UCXO/Hasl BJIaKHOCTL TPYHTA , [1.€.;

pw — IVIOTHOCTh BO/bI, paBHas 1 r/cm’.

3. Tlocne yBya)KHeHHUs TPYHT C/ieflyeT TLaTe/IbHO TlepeMellaTb U IOMeCTUTh
B 9KCHKATOp (/151 paBHOMEPHOTI'O pacripe/ie/ieHus Bjari) He MeHee 4eM Ha 2 yaca C
MOC/IeIYIOIMM KOHTPOJ/IbHBIM OTpe/ieJieHUeM BIa)KHOCTH.

4. YmioTHeHWe TIOATOTOB/AEHHOTO [0 3a/laHHOM TUIOTHOCTH oOpa3siia
ciefyeT TPOW3BOAUTE B pabounx KojbIjaX KOMITIPECCMOHHOTO  Tipubopa
TIOC/IOMHBIM TpaMOOBaHWEM TPYHTA.

5. 3afaHHyI IUIOTHOCTh VIUIOTHEHHOTO TpyHTa (CKeleT TPYyHTa) pPgs

PacCUMTHIBAIOT M0 W3BECTHOU (POpMyJie MeXaHHUKU TPYHTOB:

pas =p/[1+ W] (3.2)
rJie p— IJIOTHOCTh BJI&KHOIO FPYHTa B KOJbLie Ipubopa, r/cm;
W — B1a)XHOCTB TPYHTa, JI.€.

CojepxaHue oTuera 4 ero popma
OTueT TI0 TIpaKTUUeCKOW paboTe odopmisercs Ha ymcrax (opmata A4 u
JO/DKeH cojiepkaTh: 1ieflb paboThbl, OIMMCaHWe TI0C/iefloBaTeTbHOCTH [IeHCTBUM TI0
TIO/ITOTOBKE W HCIIBITaHHIO OOpasija, pacueT 3a/laHHOM TIJIOTHOCTU TPYHTAa B CYXOM
COCTOSIHMU (CKeJieTa TPYHTA).

BomnpochI Ji/is1 3a1MThI paboThI
1. [Onga pelleHUss KakKWX TPOEKTHO-TIPAKTUUYECKUX 3a/lad  TPOBOASATCS
WCTIbITaHUSI TPYHTOB C 3a[JAHHOM BIaKHOCTBIO U TJIOTHOCTHIO? TIpriBeCTH NpUMephl.
2. Kak Ha mpakTuKe BBIMOJHSIIOTCS paboThl M0 yIJIOTHEHUIO TPaMOOBaHHBIX U
IPYHTOBBIX MO/YILIEK, YCTPOUCTBY NMPOTUBO(PUIBTPALIMIOHHBIX SKPaHOB?
3. Kakue rpyHTbI Jlyyllie UCTIO/b30BaTh /1/Is1 YKa3aHHbBIX Liesiei?

IIpakTnueckoe 3ansaTue Ned

OmnpepeneHne MakCMaibHOM MJIOTHOCTH TPYHTOB
(mo I'OCT 22733-2016)
e padoThI

Ilenb paboTbl — HAYUWUTh CTyJleHTa METO/UKe TII0yueHHsT MaKCUMa/lbHOU

TJIOTHOCTH I060ro crneruduueckoro rpyHta CTaBpOMNoabLCKOTO Kpasl.
TeopeTuueckoe 000CHOBaHME

MakcuMasibHy0 IJIOTHOCTh TPYHTa MOJKHO TOJIYyUYUTh TOJIBKO TIPU €ro
ONTUMATbHON BAKHOCTU. OTK/IOHEHHEe OT OINTHMa/JbHOW BaXKHOCTHM He T03BOJISIET
MOMYUNUTh MaKCHUMaJbHYH TIJIOTHOCTh. CyXOW Ma/lOB/IaKHbIM CYIVIMHOK TIpU
TpaMOOBaHUM WM YKaTKe T[IpeBpalljaeTcsi B PBLIXAYI0 TbUIb. [lepeyBra)KHeHHbBIN
CYI/ITMHOK B MSTKOIJIACTUYHOM W/IM TeKyuyeM COCTOSIHUM TakXe He TMOJJaeTcs
YILJIOTHEHUIO.

MakcumManbHO TUIOTHBI TPYHT HEOOXOAMMO TIOJMYUWUTh [J/Is1 TIOBBIIIEHHS
HeCcyIei crrocoOHOCTU UCKYCCTBEHHBIX OCHOBAHH B TeJle TPYHTOBBIX (aBTO/JOPO’KHBIX
1 >K/[T) HacblITel pU yCTPOMCTBe TMPOTUBO(PUIbTPALIMOHHBIX 3aBeC U 9KPaHOB.
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AnmnapaTrypa 1 MaTepuaJ/bl
[Mpr6op Coro310pHUM [/t CTAHJAPTHOTO YTJIOTHEHUS TPYHTOB.
TexHUUeCcKUe BecChl.
Crynka Ne 7 ¢ pe3uHOBBIM I1eCTUKOM.
[Mkad CyLUIbHBIN.
Cuto c otBepcTusaMu 10 mm.
LHunvuHapsl MepHble eMKOCTbI0 100 M.
[IITaHreHUUPKYJIb.
brokcel.
. Hosk nabopaTopHbIi.
10 Yamku meTtayivueckve eMKOCTBIO S JI.

LCON AW

MeTo/jUKa ¥ IOPAJIOK BHITIOTHEHNsI paboThI

1. Orbupaetcsi mpoba 0[HOPOJHOTO TPyHTa Maccoi Ao 10 Kr.

2. VI3 3Toii mpobbl BeIIESIOTCS OT/IebHbIe TTPOOBI Maccou Ms = 2,5 KT.

3. I[Ipo6bI rpyHTa BBICYIITMBAIOT Ha BO3/yXe B JTaODOPATOPUH.

4. TIpoObl pacTUpalOT B CTYIIKe U MPOCEUBalOT uepe3 cuTo 10 mm.

5. ITIpo0Obl TepeHOCST B YalllkM W IOYBJIKHSIOT A0 3a/laHHOM BIa)KHOCTU
rPYHTa (Wz). HeobGxogumoe i 0yBlaXkHeHHsi KoamuecTBo Bogel (Q)
onpejie/isitoT 110 hopmyiie:

Q= m;Ww., 4.1)

6. BBoASIT B TPYHT pacCuMTaHHOE KOJIMYeCTBO BOJbI M OJHOBPEMEHHO
repeMeIInBatoT FPYHT JI0MAaTOYKOW-MacTEPKOM.

7. IIpo0Obl rpyHTa MepeHOCST U3 YallleK B 9KCHKATOPhI M BbIIEP)XKUBAIOT WX
He MeHee 2 U TIpU 3aKPBIThIX KPhILLIKaX 3KCUKaTopa.

8. Y1sioTHeHHMe KaXk/iok TTPo0bI TPyHTa MPOBOAAT B rprbope Cor0310pHUM.

9. VcnpiTaHue MO OTpe/ie/IeHUI0 MaKCUMaIbHOM TIZIOTHOCTH CKeJieTa TPyHTa
c/ielyeT CUMTaTh 3aKOHUYEHHBIM TOTZa, KOTZiA C TIOBBIIIEHUEeM BJIaKHOCTU TPOOBI
NPy TMOCJAeAYIOLIMX [BYX-TPeX MWCHOBITAHUAX HAa YIUVIOTHEHWE TIPOUCXOAUT
rocsiefioBaTeslbHOe yMeHbllleHHe 3HaueHWl TUIOTHOCTH YIJIOTHEHHBIX 00pasilioB
WIM KOrJla TPYHT TiepecTaeT YIUIOTHATbCS WM HauvMHaeT TIpU yjapax Tpysa
BBDKUMAThCS 13 ripubopa.

10. Tlo mosiyueHHbIM B pe3yJibTaTe UCTBbITAHWN 3HAUEHUSIM TJIOTHOCTU U
B/JIQ)KHOCTU TPYHTA OMpeJesisioT TIJIOTHOCTh CKesleTa TPYHTa (Pq) C MOTPEeIIHOCThIO
0,01 r/cm® o opmye:

R= p/(1+0,00 W). 4.1)

Cojep)xaHue oTuera 4 ero ¢popma
OTueT 10 TpaKTUUeCKou pabote odopmsieTcss Ha mucTtax dopmara A4 u
JIOJDKEH CojleprKaTh: 1esib paboThl, CMMCaHKe T0C/Ie/l0BaTe/TbHOCTH AelCTBUM 110
TIO/ITOTOBKE U UCITBITAHUIO 00pasiia, pacyeT MaKCHUMa/IbHOM TUIOTHOCTH TPYHTA B
CYyXOM COCTOSIHWH (CKeJieTa TPyHTa).

BonpochI i/is1 3a1MThI padoThI
1. [Jlng pemieHUsi KakuxX TIPOEKTHO-TIPAaKTUYECKHWX 3ajay  MPOBOJUTCS
ornpejesieHre MaKCUMalbHOM ITIJIOTHOCTU rpyHTa? [IpyBecTu npumepsl.
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2. Kak Ha mMpakTHWKe BBLITIOJHUTH Pa0OTHI [ TIO/yUYeHHsT MaKCHMaabHON
TIJIOTHOCTH TPYHTA?

3. Kakue TpyHTBI Jiydllle MCI0/Ib30BaTh B 3aBHCHMOCTH OT TIOCTaBJ/IeHHBIX
1esei?

IIpakTHyeckoe 3aHaTHEe Neb

Onpepe/ieHre IJIOTHOCTH TPYHTOB METO/I0M 3aMellieHus 00beMa (1o
I'OCT 28514-90)

Ilennb padoTsI
Ilens pabOTBI — HAYUWTh CTYy[€HTAa OIpPeJeNATh IJIOTHOCTh IIbLJIEBAThIX,
TJIMHUCTBIX, TTeCYaHbIX U KPYITHOOO/JIOMOYHBIX TPYHTOB METO/IOM 3aMellieHust 00bema.

TeopeTuueckoe 000CHOBaHME

CyIHOCTb MeTOZia 3aK/IFOUaeTCss B YCTAHOB/IEHWH OTHOIIIEHHWS] MacChl TTPOOBI
I'PyHTa K ero o0bemMy TIpH yC/IOBUM, UTO W3 CJI0S UCTIBITHIBAEMOTO TPYHTA OTOMPAIOT
nmpo0y HeobxoguMoro o0bema, KOTOPYHO 3aMellaloT cpeioi (MaTepuasiom) C
W3BECTHOM TJIOTHOCTBIO.

Heo6X0AMMOCTb B TAaKUX HCITBITAHUSIX BO3HHUKAET, KOTJja HEBO3MOXKHO WJ/IU HET
HeoOXOIMMOCTA B OIpeZe/IeHd TIZIOTHOCTH MeTOZIOM PEXKYIIIEro KOJblia MM
napacyHUpoBaHKEM 00pa3lioB HeIMpaBUILHON (hOPMBEI.

AnmnapaTtypa u MaTepHa/bl

1. Tlecko3arpy3o0uHbld amrmapar C 3arpy30YHOM KaMepoW W 3a[BUW)KKOU [IJIsi
NepeKpPhITHS.

2. JKectkuii nMCT ocHOBaHWS pasMepom He MeHee 300x300 MM wmm
mvametpoM 300 MM C OTBepCTHeM IIOCpe[yHe, COOTBEeTCTBYIOIMM BBIIIYCKHOMY
OTBEPCTHIO MeCKO3arpy304YHOro aririapara.

3. KanubpoBaHHBINM COCY/] LIUIUHIPUUECKOM (POPMBI C U3BECTHBIM 00HEMOM,
BHYTPEHHUM [HaMeTp KOTOPOrO COOTBETCTBYET AWAMeTPy OTBEepCTHSl B JIUCTE
OCHOBAHHUSI.

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

5. TexHuueckue Bechl C rpefiesioM B3BellWBaHUs 5 U 20 K.

6. VIHCTpyMeHTBI [/ BbIpaBHUBaHWS TMOBEPXHOCTHM TpPyHTa U [Jid
yriy6sieHust IyHKU (HarmpyuMmep, MeTajl/TiuecKas IMHelKa, pe3ell, MOJIOTOK, JIOJKKa
1 KUCTh).

7.  Tlocypma anist orbopa mpoObI TpyHTAa.

8. B KkauectBe OJHOPOAHOW CpeAbl C W3BECTHOM TUIOTHOCTBEO
TIPUMEHSIIOT ChIMyYWd CYXOW TMeCcOK, 3epHOBOM COCTaB KOTOPOrO0 OTBeuvaeT
dhopmynam:

Amax / dmin < 2, 14| 2vm = d = 0.2 MM,
rage d- KPYIIHOCTB 3€p€eH HaIlOJ/IHAKLIero rnecka, Mm;
dimax — KPYIIHOCTb 3€peH, BbIpA’)KeHHAA MdKCHMA/IBHBIM pPd3MepOM
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KBa/JJpaTHOM sSTUeKYU BePXHEro KOHTPOJILHOTO CUTa, He Oosiee 2 MM;
dmin — KPYITHOCTB 3€peH, BbIpa)KeHHasi MUHUMa/IbHbIM pa3MepoM KBaZlpaTHOM
siUeMKU HW)KHEr0 KOHTPOJIBHOTO CUTA, He MeHee 2 MM.

MeToauKa ¥ NOPSIA0K BHINO/IHEeHUs] paboThI

1. JIicT ocHOBaHMS MOMeLLAa0T Ha TOPU30HTATbHOM MJIOCKOM TTOBEPXHOCTH.

2. Tleckobak arrapaTa C 3aKpbITOM 3a[IBUJKKOH TIOJHOCTBIO HAITOJTHSIOT
MeCKOM U OmpeJie/IsitoT ero Macayl,

3. 3arpy3ouHyr0 KaMepy YCTaHaB/IMBalOT Ha OTBEPCTHE B MeTa/NINYECKOM
mucte.  OTKpBIBAaKOT — 3aJBWXKKY, II0C/€ 4Yero TMeCOK BBbICHIIAeTCI  Ha
TOPU30HTabHYI0 TTOBEPXHOCTh. 3aTeM 3a/IBU)KKY 3aKpbIBalOT, arrapaT CHUMAarT C
JIUCTA OCHOBAHMS U CHOBA OTpe/e/IsioT ero Maccy (Mmi),

4. Maccy mecka, BBICBIIAHHOTO W3 Tiecko0aka B 3arpy304Hyi0 KaMmepy
KOHWYEeCKOM (popMbl (M) BBIUMC/ISIOT B rpaMMax C OKpyIJleHWeM [0 1 r 1o
dbopmye:

m, =m, - M} (5.1)
rje m;— Macca IlecKo3arpy304Horo arapara, HarloJJHEHHOTO TIeCKOM, T;

m| - Macca MecKo3arpy30uHOro amrapara foc/ie Haro/IHeHHs 3arpy304HOM
Kamepkhl, T.

5. Ormpepenr0OT MacCy MecK03arpy304YHOro arrapara, BHOBb I1OJTHOCTHEO

3aI10/IHEHHOrO MeckoM (M), ¥ NPy 3aKPHITOM 3a/BI)KKe TTOMELIArOT armapar

Ha JIMCT OCHOBAHUS, a IMCT OCHOBAHHUSI — HAa OTBEPCTUe KaJuOpPOBOUHOTO
cocyga.

6. OTKpBIB 33/IBUXKKY, [JAIOT BbICBINATHCS MECKY U, KaK TOJIBKO MPeKpPaTUTCA

[IBIJKEHVe TlecKa, BHOBb 3aKpbIBAlOT 3aJBWKKY. Ilocse sToro, cHsaB anmapar,

13MepsitoT ero Macay; ( ).

7. 3HaueHre Macchl mecka (o), HAMOJHSIOEr0 KaaubPOBOUHBIA COCY,

orpeiesIsitoT B paMMax C OKpyrJieHueM zio 1 r o ¢popmyie:
m, =m,- (m,+ my), (5.2)
rje m; —Macca IecKo3arpy304yHOro armrapara, HarloJTHeHHOTO IeCKOM, T

m, — Macca IecKa, BBICBIIIAHHOTO W3 Meckobaka B 3arpy30uHyH) KaMepy
KOHHUYECKOM (hOpMBI, T;

m, ~Macca TecK03arpy304HOro arnrapara 1ocje Haro/THeHus]
Ka/IMOpPOBOYHOTO COCY/a, T.

8. 3HaueHue MIOTHOCTY HAIO/IHSIOIIEro 1ecka p, B I/CM® ONpeesioT C
okpyrienreM 10 0,01 r/cm® o popmyie:
Po =my / Vg, (5.3)

rge m, — Macca rnecka, Heo6xoguMmasi /il HarloJHEeHUs1 KaJuOpOBOUHOTO

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

9.3a pe3sysbTarT omnpefiesieHds IJIOTHOCTM — HAMOJIHAOLIEro  Ilecka
NMPUHUMAKOT  cpefHee  apudMeTHUyecKOoe  3HaueHWe  pe3y/lbTaTOB  JBYX
napajiyie/lbHbIX M3MepeHWH, eI MX 3HaueHWsl OT/IMYaroTCs APYr OT Jpyra He
bonee, uem Ha 0,01 r/cm’. Ecm omivuve Gosibilie, TO C/eAyeT IMOBTOPUTH
VICIIbITaHue.
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10. ITpoBemeHue  wucnobiTaHuMs. Ha  1oBepxHOCTH ro/jj1exkarero
WCMBITAHUIO C/1051 Pa3paBHUBAIOT TUIOIIA/KY, COOTBETCTBYIOLLYIO pa3MepaM JIMCTa
OCHOBAaHWUS1, U Ha 3Ty TIOBEPXHOCTh TTIOMELLIA0T JIMCT OCHOBAHUS U 3aKPeIuIAIOT ero,
HCK/TIH0Yasi BOSMOKHOCTh CMeLLIeHUs].

11. TIlom Kpyr/ibiM OTBEpCTHEM JIUCTa BBIKAIbIBAIOT JIYHKY C TIPUMEPHO
BEPTHUKA/JbHBIMHA CT€HKAMM TakKAM 00pa3oM, uToObl u30ekaTb HapyIlIeHHUs
eCTeCTBEHHOTO C/IOKeHHs. ['myOrHa TyHKM [Jo/pKHA obecrieunBaTh MUHUMAJIbHbIN
06beM 1po0ObI.

12.  3BreueHHBIM U3 JYHKWA TPYHT TI[AaTeIbHO COOMPAIOT U B3BEIIIMBAIOT
(m).

13. IlomHOCTBIO HarOJHEHHBIM TIeCKOM [1eCK03arpy30YHbIA — arrapar
Maccoi m; ( TpU 3aKpbITOM 3aZIBMKKE) TIOMeIaloT Ha JIMCT OCHOBaHUS,
Pacrio/yio’KeHHbIA HaJ, JIYHKOW, 3aTeM, OTKDBIB 3a/IBUXKKY, BBICBHIIAKOT TMECOK B
nyHKy. Kak TOMBKO [BW)KeHMe MecKa MpeKpalllaeTcsl, 3aKpPbIBAKOT 3aJBKKY W,
CHSIB amrapaT, U3MepSIIOT ero Maccy (1my).

14. 3HaueHMWe MacChl TeCKa, HAMOJHSOIIErO JIYHKY g OIpeAessitoT 10
dbopmye:
mg = my — (m, +m,), (5.4)
rge  m, —Macca IecKo3arpy30u4Horo arrapaTa, HarloJTHEHHOTO TIeCKOM, T;
m, — Macca TecKa, BBICHITIAHHOTO U3 Mecko0aka B 3arpy304HYO
KaMmepy KOHWYeCcKoi hopMmbl, T;
m, — Macca MecKo3arpy304HOro amrapara Mocje HaloJHeHUs1 JTYHKH,

15. O6pabotka pe3ynbTaToB. 3HaueHWe IIJIOTHOCTU WCIBITHIBAEMOTO
TPyHTa Omnpee/saioT B r/cMm® ¢ okpyrierurem o 0,01 r/cm® o popmyiie:

P=n /MsPy (5.5)

r7e 1N — Macca UCIbITHIBAeMOr0 IPYHTA, y/Ia/IeHHOTO U3 JTYHKH, T;
m,; — Macca necka, HaroJIHSIIOLLero JyHKY, T;
Po - CpeJHSIs TJIOTHOCTD HATIOJ/IHSIIOIIEro mecka.
Copepxanue oTuera u ero ¢gopma
OTueT TI0 TIpaKTUYeCKOW paboTe odopmisercs Ha ymcrax (opmata A4 u
JO/DKeH cofiepkaTh: 1ieflb paboThbl, OIMMcCaHWe TI0C/ieZloBaTeTbHOCTH [IeHCTBUM TI0
TIO/ITOTOBKE Y UCTIBITaHUIO 00pas3ija, pacyeT TJIOTHOCTH TPYHTA.

Bonpoce! [1/is1 3aIUTHI pad0ThI
1.B Kakux c/ydassXx BO3HUKAeT HeOOXOAUMOCTH OIpeesATh IIJIOTHOCTh
I'PyHTa METO/IOM 3aMelljeHHsT 00bema?
2.Kak rmoaroToBUTh MeCOoK [J1s1 OMbITa?
3.B uem cocrout ujes orbiTa?
4. MO>XHO /T 3aMeHUTh MeCOK JIPYTrMM aHaJIOTUUYHbIM MaTepHaioM WJIr
BOZIOM?

IIpakTnueckoe 3aHsaTre Neb

OnpepeneHue Ha0yxaHus rTHHUCTBIX TPYHTOB (mo I'OCT 12248-2010)
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Ilenb paGoThI
Llenb paboTbl — Hay4YUTh CTyZieHTa METOy Orpe/iesieHrs] HaOyxaHWs TPyHTa.
Teoperuueckoe 000CHOBaHHE

HabyxaHue TJIMHUCTBIX TPYHTOB UaCTO TIPUBOJUT K aBapusM W pa3pyIIeHHIO
3[laHUM U Ccoopy)KeHUH. BemnunHa HabyxXaHHs 3aBHUCHUT OT COJI€P’KAaHUSI TTTMHUCTBIX
YaCTHIL] U MUHEpaJIorvy TJIMHUCTOHN (pakiyyi. MakcrManbHBIM HaOyxaHueM o0/1ajaroT
MOHTMODPWIJIOHUTOBBIE TJHHBI (0 20% TmepBoHayaJbHOTO 00BeMa). MHUHHMMaIbHOE
HaOyxaHue HaO/MOaeTcs B jiecax M CyIecsx.

3a mokasarenb HaOyXaHus TIPUHMMAOT OOBIUHO OTHOCHUTETbHOE CBOOOHOE
HaOyxaHue, BbIpa)KeHHOe B % WU [1.e.

Anmnaparypa ¥ MaTepHaJbl
1. TIpubop gms onipesenenust cBobogHoro HabyxaHusi rpyHToB (ITHT).

2. WHpaukatop yacoBoro tvmna c 1eHou aenenus 0,01 mm.

MeTo/JUKa ¥ IOPAJOK BHINIOTHEHHUsI Pab0ThI

1. O6pa3sel] rpyHTa AJisi UCTIBITAHKSI Ha HabyxaHue BbIpe3aroT
pabourM KOJBI[OM.

2. ['pyHT B KOJbLie C/ielyeT NOKPBITh C ABYX CTOPOH (pHIbTPaMH.

3. Korib1jo ¢ rpyHTOM TIoMecTuTh B Tiprbop ITHT.

4. B IIHI' 3anuth BoAy W HaOmozaTh 3a pa3BuTHeM Aedopmariuii 1o
WHVKATOPY, 3allyChIBasi MIOKa3aHWs WHIUKATOpa B )KypHaJl.

5.  Ha ocHoBaHum 3amuceii B )KypHasie C/iefiyeT Ompee/uTb abCOMFOTHYIO
nedopmarnuro rpyHTa (B MM) M 8ffHOCHTenpHYO AedopMalivio 1o Gopmyiie:
§=Ah/h,

rae h - BeicoTa pabouero Kosbiia, MM.

Copep:xaHue oTueTa u ero ¢popma
OTueT 10 TIpaKTUUeCKOW pabote odopmisieTcss Ha nucTtax dopmara A4 u
JIOJDKEH CojiepyKaTh: 1ieJib paboThl, OMucaHue IMOC/ef0BaTe/IbHOCTH AeUCTBUH T10
MOJTOTOBKE W HCIBITAHHUIO 00pasiia, pacueT BeIWYHWHBI OTHOCHUTETBHOIO
HaOyxaHUsl.

BomnpochI Ji/isi 3aIUThI PaboThI
1. B uem npuunHa HaOyXaHUS TJTMHUCTBIX TPYHTOB?
2. Kakwue rpyHTBI UMEIOT MaKCHUMa/lbHOe HabyxaHue?
3. Kak 60opoThcsi ¢ HabyxaHHeM IPYHTOB MPH CTPOUTENLCTBE 3/jaHUM U
COOpY>KeHUM?
4. TlpuBecTu NMPUMephl aBapUHHBIX CUTYAI[UH, CBI3aHHBIX C HaOyXaHUEM
IPYHTOB.

IIpakTnueckoe 3ansaTue Ne7

Omnpepenenue Ko3ppunueHTa ¢puibTpanyu MecyaHbIX TPYHTOB (M0
I'OCT 25584-2016)
e padoThI
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Llens paboThl — HayuuTb CTy/ieHTa OMpefensTb KO3QQULMeHT (QUIbTpaluu
PBIXJIBIX MbIJIEBATBIX MTeCKOB (opIuTaAcKoro sipyca r. CTaBponoss.
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Teopernueckoe 000CHOBaHHE
BO/IONIPOHUI[AEMOCTb ~ SIB/ISIETCA  Ba)XKHEMIIIMM  CBOHCTBOM  CIeI[U(pHUYeCKUX
TPYHTOB, PACCMOTPEHHBIX Bbile. VMeHHO c uibTpalieli BOABI CBSI3aHBI WX
HeraTHBHbIe CBOMCTBA (TIPOCAIOUHOCTh, HabyxaHue, cydhdo3us u ap.).

Annaparypa 1 marepuasbl

1. TIpubop Kd-00M.

2. JlabopaTopHble BechI.
CekyHgomep.
Hox ¢ npsmbIM j1e3BHeM.
Jlomartka.
[Ipecc BUHTOBOM.
[TnacTuHBI MJIOCKKE C TJIaJKOW MOBEPXHOCTBIO (M3 CTeK/a, MJIeKCUrjaca
WA MeTaJlia).

Nk

MeTo/jUKa ¥ TOPAJOK BHINIOTHEHHUsI Pab0ThI

1. Y3 kopriyca nprbopa u3BnekaroT GUIBTPALMOHHYIO0 TPYOKY W pa30uparoT
ee. 3aroJTHSIOT [[WIMHAP WCIBLITHIBAEMBIM IPYHTOM.

2. B Kopriyc Ha/iMBarOT BOAY U BpallleHWeM MObeMHOT0 BUHTA TMOJHAMAIOT
TIO/ICTAaBKy [0 COBMeIIIeHWs] OTMEeTKM TI'paJieHTa Harlopa Ha TUlaHKe C BepXHUM
KpaeM KopIiyca.

3. YcTaHaB/IMBalOT LWIMHAP C TPYHTOM Ha TMOZACTaBKY W BpallleHueM
TI0//beMHOT0 BUHTA Me/[JIeHHO TIOTPY’KaloT B BOJY, CO/IePrKalllyroCcsi B KOpIyce, [0
OTMEeTKHM rpajreHTa Haropa 0,8 ¥ OCTaB/IAIOT ero B TAKOM ITOJIOXKEHHH [I0 TEX TI0p,
MOKa TPYHT He YBJI@KHUTCS. B Tiporecce  BOZOHACHIMIEHUSI TPYHTA
TIO/IIEP>KUBAETCS IOCTOSTHHBIN YPOBEHB BO/Ib Y BEPXHEr0 Kpasi KOpITyca.

4. TTomemiaroT Ha obpa3sel] rpyHTa JIATYHHYIO CeTKY, OJeBalOT Ha L[UIUHJD
My(dTy, BpallleHHeM TIOJbeMHOI0 BMHTA OITyCKalOT (UILTPALMOHHYIO TPYOKy B
KpaiiHee HIDKHee T0JI0yKeHre U OCTaBJISAIOT Ha 15 MuH.

5. Koapduiment ¢dunbTpalu  onpefensitoT B CJIEYIOIIEM  MOpsJIKe.
BpalljeHrieM NOABEMHOTO BHHTA YyCTaHaB/JWBAKOT LWIUHAD C TPYHTOM [0
COBMeII[eHHSI OTMeTKA HeoOXO0JUMOro rpajieHTa Haropa Ha IUlaHKe C BePXHUM
KpaeM KpBILIKKM KOpIyca W [IO/IMBAlOT BOJBI B KOPIIyC [0 BEpXHEro ero Kpasl.
VcribiTaHe MPOBOJSAT TPH M03TallHOM yBeJIMUeHWU 3HaueHWl rpafiueHTa Haropa.

6. 3amo/HSIOT MEePHBIM CTEK/ISTHHBIN Oa/I/IOH BO/ION U, 3aKpbIBasi TajbI[eM ero
OTBepCTHe, OMPOKUJLIBAIOT OTBEPCTUEM BHU3, TMOAHOCSAT KaK MOXHO Oke K
LWIVHIPDY C TPYHTOM U, OTHMMasi Tiajiell, OBICTPO BCTaB/ISIOT B My(Ty
bunbTpaI[oHHOM TPYOKM Tak, UTOOBI €ro TOpPJILIIIKO COTPHUKACANIOCh C JIaTYHHOU
CeTKOM, a B Oa/yIOH paBHOMEPHO TIO[HUMa/UCh MeJIKHe My3bIpbKU Bo3ayxa. Eciu
B MepHbIi 0a/yIoH TIPOPBLIBAIOTCS KPYIHbIE MY3bIPDbKH BO3/AyXa, TO €ro
HeoOX0UMO OTYCTUTh HIDKE, TOOUBIINCH TTOSIBJIEHUSI MEJTKHX ITy3bIPbKOB.

7. OTMeuasi BpeMsi, KOrJa YpOBEHb BOJbI [IOCTUTHET [leJIeHHS IIKasbl
MepHOro 6aioHa, oTMedeHHOro tudpoi 10 (wm 20) cM®, MPUHUMAKOT 3TO BpeMs
3a Hauajao0 (puabTpaluu BoAbl. B fanbHelieM (GUKCUPYHOT BpeMsl, KOrjja YPOBEHb
BOJBI JOCTUTHET COOTBEeTCTBeHHO aenenuii 20, 30, 40, 50 cm® wam  Apyrux
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KpaTHbIX 3HaueHui. [Ipou3BOAST UyeTbipe OTCYeTa.
8. KosdduimeHnt punbrpanuu K, BEIUKUC/SIOT 10 (GOpMyJie:
K=864 W/t ATJ,
rae V — o6beM npoduabTpoBaBLIeNcs BOALI IIPY OJHOM 3aMepe, CM;

t — cpeaHsis TIPO/IO/DKUTENLHOCTh (uibTpaiuyd (10  3amepaMm  TIpU
O/IMHAKOBBIX Pacxo/iaxX BO/ibl), C;

A — miolaZk TIOTIEPeYHOro CeveHus LWIMHApa (UIbTPAL[MOHHON TPYOKH,
cM>;

T = (0,7 + 0,03 T) — nornipaBKa [i1s1 TIpYBe/ieHUs1 3HaueHus Ko3dduijreHTa
GuabLTpaLMK K yCIoBUaM (puibTpaLuy BoAbl mpu Temmeparype 10°C, rae Ty —
(hakTUUeckasi TemriepaTypa BO/ibl TIPU UCIIbITaHUY;

J — rpajjueHT Hamnopa;

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

CojepxaHue oTuera H ero (popma
OtueT Mo TpakTUyeckoi pabore odopmisieTcss Ha jucTtax dopmara A4 u
JIOJDKeH cojiepyKaThb: Lielb paboThl, OmMMcaHue TMoCc/ae[0BaTebHOCTHA JeMCTBUM 110
MOJrOTOBKE W HCIBbITaHWIO o0Opaslia, pacueT BeIWUMHBI Ko3(dduieHTa
(buIbTpaLN.

Bonipocsl /1s1 3a1UTHI padoThI.
1. Tlouemy KO3 puULIMEeHT (PUTBTPALIMM UMEEeT Pa3MePHOCTb CKOPOCTU?
2. Kak BO#OINpOHULIaeMOCTb FPYHTa 3aBUCUT OT €ro JIMTOJIOTUN?
3. YKa3zaTb NOpHUMepHO BeNWYMHY Ko3(pduimeHTa QuIbTpaldd TpaBus,
TeCKOB pa3HOW KPYITHOCTHU, CyTiecei, CyT/IMHKOB U TJIVH.
4. Kak MOXHO CHU3WUTb BOJOIIPOHUI[AEMOCTb TIPYHTOB B IpPaKTHKe
CTPOUTE/bCTBA Pa3/IMUHbIX 0ObEKTORB?

IIpakTnueckoe 3aHsaTre Ne8

Omnpepenenne Npocafj0uHOCTH JIECCOBBIX TPYHTOB
(mo I'OCT 23161-2012)
Ilesib paGoThI
Llenb — HayuuTh CTyZeHTa OIpeJe/leHUI0 XapaKTepUCTHUK MPOCaZjOuHOCTH B
cooTBeTCTBUH C fercTByromum ['OCTom.

Teopernueckoe 000CHOBaHHE
[TpocafloyHOCTh — SABJISIETCS TJIAaBHEWIIMM CBOWCTBOM JIECCOBBIX T'DYHTOB,
KOTOpBIe IIMPOKO pacrpocTpaHeHbl Ha TeppuTopuu CeBepHoro Kaskaza. ITpupoay u
MeXaHH3M 3TOro Mporiecca pacCMaTpUBAIOT B JIEKLJMOHHOM Kypce.

Annaparypa 1 MmarepuaJsbl
1. KomripeccroHHbIe TTPUOOPHI, COCTOSIIIUE U3 CIeAYIOLIMX OCHOBHBIX y3710B
U JieTanem:
¢ pabouero KoJsiblla ¢ BHyTpeHHUM AuameTpoM 70 — 90 MM U BBICOTOH OT
20 no 30 mm;
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® [WIWH/PUYECKON 000MMBI;

® nep(OpHUPOBAHHOIO LLITAMIIA;

® [0/JJ0OHa C eMKOCTbIO /1Jis1 BOJbI U Mep(OpUPOBaHHOM KPBILLIKOW;

® UHAWKATOpOB C LieHou feneHus 0,01 MM /i v3MepeHuUsl BepTHUKaIbHBIX
nedopmMariiuii 00pa3iioB IPyHTa;

® MexaHW3Ma BePTUKa/IbHOM Harpy3ku oOpasiia rpyHTa;

¢ 00Opa3iibl MPOCaZIOUYHBIX TPYHTOB.

MeTouKa U NOPA/I0K BHINO/JTHEHHA PadoThI
1. ObGpa3er; rpyHTa [js WCMbITaHWS Ha IIPOCAJOUHOCTh OTOOpaTh U3
MOHOJIMTa PaboUMM KO/TbIIOM KOMIIPEeCCHUOHHOTO TIprbopa.
2. Kosblio € rpyHTOM B3BeCUTh C TOYHOCTBIO A0 0,01 r ¥ momecTuts B
KOMITPeCCUOHHBIN TTpUOOp.

3. Ana wucnbiTyemMoro obpasija HeoOXoguMO orpefeuTh (QUunueckue
XapaKTePUCTUKU: BJI&YKHOCTb, TUJIOTHOCTb, TIpeZiesibl MJIaCTUYHOCTH, BBIUKC/IUTH
KO3(QULIMEHT TTOPUCTOCTH, CTeNeHb BOJOHACHILL[€HHs, UACI0 TUIACTUUHOCTU TIO
[9].

4. Pabouee KOJIbIIO C TPYHTOM TIOMECTUTh Ha TIO/IOH KOMITPECCMOHHOTO
ripubopa OCTpbIM KpaeM BBepX (TpeJBapuTeNbHO TOPI[bI OOpasila MOKPhITh
OyMa)kHbIMU (UIBTPAMM), a 3aTeM TPOU3BeCTH COOPKY Tprbopa.

5. WcrnibiTaHWe TIpOM3BECTU MO CXEeMe «OJHOW KPWBOW» TIPpU 3a[aHHOM
nasnenuu P = 0,3 MIla.

6. [Tpu maBnennn P = 0,3 MIla obpas3el] 3aMOUNTh BOJION CHU3Y BBEPX
yepe3 TMO/IJOH KOMIIPECCUOHHOTO Mprbopa.

7. 3a yCnoBHYIO CTaOWIM3al[i0 MPOCAAKU TIPUHUMAaeTCs AedopmMarivs
0,01 MM 3a 3 yaca.

8. [Tocsie OKOHYAHUS WCIIBITAaHUN HEOOXOANMO C/IMTh BOAY U3 MpHOOpa,
pa3rpy3uTh obOpasel], u3Bjeub pabouee KO/bLIO, B3BECUTh €ro C 0OpasloM st
oripefieJieHUs] TUVIOTHOCTH CKeJjieTa TIOC/e HWCIbITaHWuM, 0oToOpaTh [Be TIpPOOBI Ha
BJI&KHOCTb.

9. OTHOCHTE/IbHYIO0 TIPOCAIOUYHOCTb TPYHTA (8np, [1.€.) TIO CXeMe «OJHOM
KPUBOW» CJielyeT ONpeJe/iuTb KakK [OIOJHUTE/IbHOe OTHOCUTEe/IbHOEe CXKaThe
oOpasija B pe3y/bTaTe 3aMauuBaHus 1o Gopmyiie:

Sup= Ahpp/ h
rae fA\h— JomosHUTeNbHOE OKaTue (Mpocajika) TPyHTa B pe3yJ/bTaTe

3aMaurBaHUs, MM;
h - BeIcOTa 06pa3sija (KoJiblja), MM.

Copep)xanue oTuera u ero ¢gopma
OtueT 1o TpakTUueckod pabore odopmisiercs Ha uctax ¢opmata A4 u
JOJDKEeH CcojiepKaTh: Liefib paboThl, OMMCaHKWe MOC/Iel0BaTe/IbHOCTU AeCTBUN 10
MOJrOTOBKE W UCIBITAaHUIO o00Opaslia, pacueT BeJWYUHbl OTHOCUTETbHOM
TIPOCaZilOYHOCTH.

Bonpocsl /ijisi 3aIUThI paboThl
1. IlpyuriHa ¥ MexXaHU3M MPOCA0YHOCTH JIECCOBBIX TPYHTOB.
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2. [loueMy m0poOCajjoYHOCTL  BbIpaXKaeTcss B  BuAe  Ko3(duieHTa
OTHOCUTETBbHOU MPOCaf0YHOCTU?

3. Ilouemy ucnbITaHUE HA3bIBAETCSI METOZOM «OJHOM KPUBOU»?

4. N3510)KuTe CYyTh METOZA «ABYX KPHUBBIX».

5. [lepeunc/iiTh METO/IBI CTPOUTEBCTBA HAa MPOCAJOYHBIX IPYHTAX.

ITpakTHyeckas nmoaroroBka Nel
OneHkKa ceiCMMYeCKHUX CBOMICTB TPYHTOB OCHOBAaHMSA

Ienb padoThI
HayunTbCsi OI|eHMBATh CEMCMHUYHOCTb TUIOIIAZIKM CTPOMTENhCTBA B
3aBUCHMOCTHU OT TUTIA TPYHTOBBIX yC/IOBHA.

TeopeTnueckoe 000CHOBaHHE

[Ipy TIpOEKTUPOBAHUM 3[aHUW U COOPY)KEHWM [Jisi CTPOUTE/NbCTBA B
CeliCMUUeCKHX palioHax CJie/lyeT yUUThIBaTh:

a) UHTEHCUBHOCTb CEMICMHUECKOTr0 BO3/IeMCTBUS B Oaiax (CeMCMUUYHOCTB);

6) TOBTOPSIEMOCTD CeICMUUECKOTO BO3/IeCTBUS.

VIHTEHCUBHOCTh ¥ TIOBTOPSIEMOCTb CJleyeT TMpPUHUMAaTb [0 KapTaMm
CeCMUUYeCKOro pauioHUpOBaHUs TeppuTopun P®, mipuHsaTeiM Poccurickou
AKazieMyel HayK. YKa3aHHas CeMCMUYHOCTb OTHOCUTCSI K y4aCTKaM CO CPeJTHUMU
1o ceficMuyeckuM cBoiictBaM rpyHTamu (II kateropuu coryiacHo Tabs. 9.1).

Ornpefenenve CeMCMUYHOCTU TUIOL[AJKU CTPOUTE/IbCTBA TPOU3BOJUTCA Ha
OCHOBaHMWU CEMCMUUECKOTO MUKDOPAaOHWPOBaHUS. B palioHax, /i KOTOPBIX
OTCYTCTBYKOT KapTbl CEHMCMHUUYECKOTO MHUKDOPAaMOHUPOBaHUS, [IOMyCKaeTCs
OTIpeie/IsiTh CeMCMUUHOCTb TI/IOIA/IKK CTPOUTETBCTBA CoryiacHo Tabs. 9.1.

[T1omma K CTPOUTENBLCTBA C KPYTHU3HOW CKIOHOB 6Oosiee 15, GMM30CTBIO
TIJIOCKOCTe cOPOCOB, CUJTbHOW HapyIIeHHOCTBIO MOPOJ, (PU3HUKO-Te0/IoTUUeCKUMHU
TIpOL[eCCaMM, TIPOCAIOUHOCTbI0 TPYHTOB, OCBIISIMUA, OOBa/siaMu, TUTBIBYHAMH,
OTIO/T3HSIMH, ~ KapCTOM, TOpDHBIMA  BbIpaOOTKaMu,  CensiMH  SIBJISIEOTCS
HeO/IaroNpUSITHBIMH B CEMCMHUECKOM OTHOIIeHuWd. Ilpu HeobxomumocTu
CTPOUTEJIbCTBA 3/IAHUM Y COOPY’KEHHMU Ha TAKWX IIOLIAJIKax CjielyeT NMpUHUMAaTh
JIOTIOJTHUTE/TbHbIE MePbI K YKPEIJIEHHI0 UX OCHOBAaHUM U YCUJIEHUIO0 KOHCTPYKLIUM.

Ha mutomiajkax, CeiCMUYHOCTb KOTOPBIX TpeBbIIaeT 9 6anioB, BO3BOAUTD
3/laHUsl U COODY)KeHHs, Kak MpaBwio, He jomnyckaercs. [Ipy HeoOXoauMoCTH
CTPOUTEJILCTBO Ha TaKUX MUIOIIaIKaX JOMyCKaeTcs 0 corjacoBaHUio ¢ ['occTtpoeM
Poccum.

OtHecenne mowagku K [ kKareropud 10 CeWCMHUYECKWM CBOMCTBAM
JIOTTYCKAeTCsl TIPU MOIIJHOCTU CJI0sl, COOTBETCTBYIOITero I kateropuwu, 6osee 30 M
OT YepHOM OTMETKM B C/lyyae HaChIlM WM TJIAHUPOBOYHOU OTMETKU B CJlydae
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BbIEMKU. B Cjlyyae HeOZHOPOJLHOrO COCTaBa IPYHTa, IUIOLIA/Ka CTPOUTENbCTBA
OTHOCHUTCS K O0siee HeOIaronpUsTHON KaTeropyuu 1o CelCMUYeCKUM CBOMCTBAM,
et B mpefenax 10-meTpoBOro cjos rpyHra (cuurast OT TJIAHWPOBOYHOM
OTMETKH) CJIOM, OTHOCSILLIUMCSL K 5TOM KaTeropuu, UMeeT CyMMapHYH TOJILUHY
bosee 5 m.
Tabnuia 9.1 CellCMUUHOCTD TIJIOL[AAKK CTPOUTETBCTBA B 3aBUCMMOCTU OT THUIIA
T'PYHTOBBIX yCJIOBUU

Karero-
pusi Tpynn
o
celicMu-
YyeCcKuM
CBOMCTBaM

['pyHTHI

CelicMMYHOCTh
TI/TOIIA KU
CTPOUTE/ILCTBA
npu
CeMCMUYHOCTHU
paiioHa, 6asuIb

71819

CkanbHble TPYHTBI BCeX BHZOB (B TOM uMC/ie BeYHOMep3/ble U
BEUHOMep3/ible OTTasiBILINe) HeBbIBETpPe/ble W (/1ab0-BbIBeTperbIe:
KPYIHOOO/IOMOUHBIe ~ TPYHTBHl ~ TUIOTHbIe  MaJIOB/aXKHble U3
MarmMaTu4eCcKux ropoz, cogepskariye 10 30% necyaHo-IrJIMHACTOTO
3aro/IHUTeNS: BbIBeTpe/ble Y CUbHOBBIBETpPeJble CKaJlbHble U
HeCKa/ibHble TBepAOMep3/ible  (BeuHOMep3/ble) TPYHThl [pHU
Temriepatype MuHyC 20C M HWKe NpPU CTPOUTE/IbLCTBE U 3K-
crutyatauyMyd no npuHuuiy | (coxpaHeHue TDYHTOB OCHOBaHHSI B
Mep3/10M COCTOSTHUM)

6 7| 8

II

CkanbHble TPYHTHI BbIBeTpesble W CWIbHOBBIBETpe/ble, B TOM
yuc/ie BeyHOMep3/ble, KpOMe OTHeCeHHbIXx K | Kareropuy;
KPYITHOOO/IOMOUHBIE TPYHTBI, 3a WCK/IIOUEHUEM OTHEeCEeHHBIX K I
KaTeropuy; Mecku rpaBejvCTble, KPYIIHble U CpeJHel KPYMHOCTH
IJIOTHBIE M CPeJiHeH TJIOTHOCTH MaslOBJ/Ia)KHbIE U BJIa)KHbIE; TIeCKU
MelKMe U T[blieBaTble IIJIOTHble W CpeJHeld  IJIOTHOCTH
MaJ/IOB/Ia)KHbIe; TJIMHUCTBIE TPYHTHI C MOKa3aTeseM KOHCHUCTEeHLIUU
It 0 0,5 mpu ko3ddurmente nopucroctd e < 0,9 Ans rIvH U
CYT/IMHKOB U e < 0,7 — [/ cyneceli; BeyHOMep3/ible HeCKa/lbHbIe
TPYHTHI IVIACTUYHOMEP3/Ible WK ChlllyuyeMep3ible, a Takxke
TBepZi0-Mep3/ible TIpU  Temreparype Bbille MuUHyC 2°C mnpu
CTPOUTE/IbCTBE M SKCIIyaTalyy 1o NpuHUMY [

111

[Tecku pepIXJible HE3aBUCUMO OT BJI&XHOCTU M KPYIHOCTU: I€CKU
rpaBe/IMCTble, KPYIIHble W CpefHel KpYIIHOCTH, IUIOTHble U
CpefiHell IJIOTHOCTU BOJOHACHIIIEHHble; [1eCKU MeJKhe U
TIbl/IeBaThble TUIOTHbIE U CpefiHel TUIOTHOCTH, BJaKHble U BOZJOHA-
ChlIllleHHble; TJIMHUCTble TPYHTBHl C IIOKa3aTeseM KOHCHCTeHLIUH
I1>0,5; ryiMHUCTBIE TPYHTBI C ITOKasaTesieM KOHcucTeHuuu I1<0,5
npu Ko3¢¢uipente nopuctocty €>0,9 178 TJIMH U CYT/IMHKOB U
e>0,7-n1s cymneceid; BeUHOMep3/ble HeCKa/lbHble I'PYHThI IpU
CTPOUTENILCTBE W 3KCILTyaTauuu 1o npuHuuny Il (momyckaetcs
OTTavBaHKe TPYHTOB OCHOBAHMs)

[Ipy MpOrHO3MPOBaHMM MOAbEeMa YPOBHSI TPYHTOBBIX BOJ| U 0OBO/HEHUSs
TPYHTOB (B TOM 4YMC/e MNPOCaJOUHbIX) B TpOLieCCe SKCIUTyaTaluyd 3[aHUs U
COOpY>KeHUsl KaTeropyuy rpyHTa CjieflyeT OnpezesiaTh B 3aBUCHMOCTH OT CBOMCTB



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

[Ipy cTpouTe/nbCTBE HA BEYHOMEpP3/bIX HeCKaJbHbIX TPYyHTaxXx II0
npuHuuny II; ecsin 30Ha oTTaMBaHUA PaCpPOCTPaHSETCS [0 IOJCTHU/IAKLLero
TQJor0  TPyHTa, TPYHTbl OCHOBAHWUA  CjeJyeT  paccMaTpuBaTb  Kak
HeBeyHoMep3/ible (10 (PaKTUUeCKOMY COCTOSIHUIO UX TIOC/e OTTauBaHUS).

Ins 0cobo OTBETCTBEHHBIX 3[aHUA W COOPY>KeHUM, CTPOSIIUXCS B
paiioHaX CeMCMUYHOCTHI0 6 0asi/ioB Ha TUIOIIAZIKaX CTPOUTENBCTBA C TPYHTaMU
IIT kaTeropuu MO CEMCMUYECKUM CBOKWCTBaM, PaCUYETHYI0 CEMMCMUYHOCTD CJIeyeT
TIPUHUMATh PaBHOM 7 Gariam.

[Ipu OTCYTCTBUU [AAHHBIX O KOHCUCTEHLIMU WU BJI&)KHOCTU TJIMHUCTBIE U
recyaHble TPYHTBHI MPU TIOJIOKEHUU YPOBHSA TPYHTOBBIX BOJ BbIIIE 5> M
otHocsaTcs K 111 kaTreropuu 1o ceiCMUUeCKUM CBOMCTBAM.

Anmnaparypa ¥ MaTepuaJibl
1. O6pas3iibl TPYHTOB.
2. ITpubops! A5 oripeienieHNUs PU3NUECKUX XapaKTePUCTUK TPYHTOB.

MeToANKa U MOPSAOK BHINIO/THEHUS PaboThI
1. W3yuuTh yCTpOWCTBO TIPpUOOPOB i OMpejesieHus
(hr3UUeCcKUX XapaKTepPUCTUK TPYHTOB.

2. VI3yuuTh METOAUKY orpefeneHus (GU3NYeCKUX XapaKTepUCTUK
rpyHTOB. HayuuTbCsl M3MepsATh IJIOTHOCTb TPYHTA, BJIAaXKHOCTb I'DYHTA,
B/JIQ)KHOCTh Ha IPaHMLie TeKyueCTH M Ha rpaHUlLle 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. ITo Tabauie 9.1 ornpeaenuTs CeICMUYHOCTD TJIOLAZIKKA CTPOUTETHCTBA
C 3aJJaHHBIM TUIIOM I'PYHTOBBIX yYCIOBUM.

CojepxaHue oTuera H ero (popma
OtueT mO TmpakTUUeckoi paboTe odopmasieTcs B TeTpajsax AJist
nabopaTopHbIX PaboT U JO/DKEH CO/iepyKaTh: Lie/lb PabO0ThI, OMMCaHUe U TIPUHLUI
paboTsl  MpUOOpOB,  TOC/IEAOBATeNbHOCTL  OMpeZiesieHds]  (U3NUeCKUX
XapaKTepUCTUK 00pasLioB IPYHTOB, HeoOXo/vMble TabaMLIbl, BBIBO/bI, CIIMCOK
VICTI0/Ib30BaHHOM JIUTepPaTyPhI.

Bomnpockl /11 3aI{UTHI paboThI
1. ITpubops! A5 onpezeneHus: GU3NUECKUX XapaKTEPUCTUK IPYHTOB.
2. MeTtopyka onpefeneHus: (pr3NUeCKUX XapaKTePUCTUK IPYHTOB.
3. MeTosMKa OLIeHKY CeMCMHUYECKUX CBOMCTB IPYHTOB.
4. ®aKTOpBI, BAUAIOLIME Ha CEHCMUYHOCTb IJIOLaJIKU CTPOUTE/ILCTBA.
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IIpakTyeckas noaroroBkKa Ne2

OneHKa ceMCMHUYeCKHUX CBOVICTB 3JaHUM U COOPY)KeHUHU

Iless 1 pabdoTsI
HayuuTbCs NpoM3BOAUTE OLIEHKY CeMCMUYECKUX CBOMCTB 3[jaHUW U COOPY>KEHUH,
a TaKKe KOHCTPYKLUM 3[JaHUM U COOPY KEHUH.
Teoperuueckoe 000CHOBaHHE

3[aHusi ¥ COOPY)KeHUs! I0JKHBI ObITh pa3jiesieHbl aHTUCeMCMUUeCKUMU IIIBaMU B
Cyvasx, eciu:
- 37laHUe WM COOPY>KeHUe UMeeT CJIOKHYIO0 (JOpMy B T/IaHE;
- CMe)XHbIe YUYaCTKM 3/JaHWs] WIU COOPY>XeHHUSI UMEROT Tepernajbl BbICOT 5

M U Oosiee. B OJHOITa)KHBIX 37aHUSIX BBICOTOM 70 10 M TIpM pacueTHOM

cericMMUHOCTY 7 6anioB aHTUCEeCMUYeCKHe TIIBbI 0IyCKaeTCsl He yCTpauBaTh.
AHTHUCENMCMUUECKYe IIBbI JOJDKHBI pa3fiefiiTh 3[aHUs U COOPY)KeHUs 10 BCeu
BbicOoTe. [lomyckaeTcsi He ycCTpauBaTh WIOB B (yHZameHTe, 3a HCK/IOUeHHeM
C/TyuaeB, KOT/la aHTUCEMCMUUECKUH [II0B COBIMA/IaeT C 0CaI0YHbIM.
PaccTtossHusi Mexxly aHTUCEeMCMHUUeCKUMU IIBaMH U BBICOTA 3[jaHUW HE [OJDKHBI
TMpeBbIlLIaTh pa3MepPOoB, YKa3aHHbIX B Tabs1. 10.1.
JleCTHUYHBIE KJIETKU [JOJDKHBI OBITH 3aKPBITEIMH, UMEIOIIMMU B HAPY>KHBIX CTeHaX
OKOHHBIe TpoeMbl. PacrosiokeHrWe M KOMMYEeCTBO JIECTHUYHBIX KJ/IETOK [IO/DKHO
ObITL HE MeHee OIHOM MEXAy aHTHMCeMCMHUYEeCKMMH IIIBaMHU B 3[aHUSX BBICOTOU
bonee Tpex sTaXKei.
AHTHCeMCMUUeCKUe BB JOJ/DKHBI ObITh BBITIOJTHEHBI ITyTeM BO3BeEeHUs MMapHBIX
CTEeH WU PaM, a TakKKe BO3Be/IeHUSI PaMbl U CTEHBI.
[Tpu BbICOTe 37]aHUS WK COOPY>KEHHS 10 5 M IIMPUHA TaKOTO I1Ba J0/DKHA OBITH
He MmeHee 30 MM. IIlMpyHa aHTHMCEWCMWYECKOTO IIBa 3[aHUSI WIA COOPY>KeHUSs
Oo/bITIel BBICOTHI IO/KHA OBITH yBenueHa Ha 20 MM Ha KaXk/ible 5 M BbICOTHI.

Tab6muiia 10.1 PaccTosiHre MeXxly aHTUCeMCMHUUYeCKUMU IITBaMU

Pa3smep no onuHe
P A BbicoTa, M (4ncno

HecyLwmne KOHCTPYKLUN wmnpuHe), 2
yL| PyKL, (wnp ) S TaKen)
30aHUN M
PacyeTHasa cemcMn4HoCcTb, Bannbl
7 8 | 9 7 | 8 | 9
1.MeTaﬂﬂMHeCKMp nnn Mo TpeGoBanmsM AN
»Kenes3obeTOHHbIN N Mo TpeboBaHuAM onga
HecencMmyeckKmx 9
KapKacC W CTEHbI < He- CeNCMUYeCcKnx
panoHoB, HO He 6onee -
xenesobeToHHbIe 150 m panoHoB

MOHOJINTHbIE

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

3. CTeHbl KOMMJIEeKCHON
KOHCTPYKLNN, B KOTOPbIX:

a) »xene3sobeToHHbIe
BKJIIOYEHUS U
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»xenesobeToHHbIe Nosca
obpa3yloT YeTKyto

KapKacCHYo

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) BepTUKasbHbIE
»Kene3obeToHHbIe
BKJIIOYEHUSA,
yCUAMBaoOLNE CTEHDI
nnn

MPOCTEHKM, He
obpa3yloT YeTKnIn
Kapkac

npu py4yHon knagke | 80 |80 60 20(6) [17(5) 14(4)
KaTeropuu

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

4. CTeHbl U3
BUMOGPUPOBaAHHbLIX 80 80 60 23(7) [20(6) 14(4)
KUPMNUNYHbIX NaHenen
nnm

O/10KOB; CTEHbI 13
6eToHHbIX 6/10KOB

5. CTeHbl U3 KNPMNYHON
nnn

KaMeHHOW KNagkKu,
KpOMe yKa3aHHbIX B

nos. 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/laHWsl TPUHUMMAETCSI Pa3HOCTb OTMETOK HHU3IIero YPOBHSI OTMOCTKHU
WU CIJIAHUPOBAHHOM TOBEPXHOCTU 3eMJ/IM, TIPUMbIKalolel K 3/aHhl0 U Bepxa
HapY’KHBIX CTEH.
BricoTa 31aHuii 60/BHUI] M IIKOJT TIPU CeMCMUYHOCTH TI/IO[AIKK CTPOUTE/ILCTBA 8
1 9 6aJi/IoB OrpaHUYMBAETCS TPEMsI Ha/[3eMHBIMH 3TaXKaMH.
3ano/iHeHWe aHTUCEUCMUYECKUX IIIBOB HE [IO/DKHO MPensiTCTBOBAaTh B3aWMHBIM
TOPU30HTA/IbHBIM MepeMel|eHHsIM OTCEKOB 3IaHUsI UJIA COOPY KEHUSI.
COopHbIe Keme300eTOHHbIE TTEPEKPBITHS W TIOKPLITHS 3[aHWM [JOJDKHBI OBIThH
3aMOHOJIMUE€HHbIMU, YKECTKUMH B TOPU30HTA/IbHOM JIOCKOCTU U COeJMHEHHBIMU C
BepPTUKAJILHBIMU HECYIIUMU KOHCTPYKLIASMH.
JKecTkocTb COOpPHBIX ’Ke1e300eTOHHBIX TEePeKPLITUM U TOKPBITHM /10/DKHA ObITh
obecrieueHa MmyTeM:

- coeJlMHeHUs TlaHe/iel (M/IUT) MepPeKPhITUM U MOKPBITUM U 3a/TMBKH 111BOB

MeXXy raHessiMy (TIJIMTaMK) LieMeHTHbBIM PacTBOPOM;
- YCTPOMCTBA CBsI3er MeXXJy TaHeIsIMU (TJIMTaMK) U 37ieMeHTaMU KapKaca
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WM CTeHaMH, BOCIIPMHUMAIOLLMX YCU/INS PaCTsUKeHUs] U CIBUTa, BO3HUKAOLL[Me
B LlIBaX.
bokoBble rpaHu TMaHesel (TJIMT) TePeKPLITUA W TIOKPLITUN JO/DKHBI HMeTh
IIMOHOYHYO WK pU(/IeHYI0 TTIOBEPXHOCTb.
B KWpNWUHBIX M KaMEeHHBbIX 3[laHUSX [JIMHA YacTU TlaHejied TMepeKPbITUU
(MOKPBITHUM), OTIUPAIOIUXCS HAa HEeCYI[1e CTeHbl, BBIOTHEHHbIE BDYUYHYHO, J0JDKHA
ObITh He MeHee 120 MM, a Ha BUOpPUpOBaHHBIe KUPITUYHbIE TTaHe U OJI0KU — He
MeHee 90 MM.
Henecyiiie 3/1eMeHTBI THTIA TI€PErOPO/IOK U 3aTloJTHEHWM KapKaca JO0/DKHbBI OBbITh
JIETKWUMHM, KakK TpaBWIO, KPYIHOIAHE/JbHOU WIM KapKaCHOM KOHCTPYKLUU U
COeIUHATbLCS CO CTeHaMM, KOJOHHaMM, a Tpu [AauHe OGomee 3 M — U C
NepekpbITUAMU. B 3/aHUSX BbIMIe TSATA 3Ta)KeW He [IOMyCKaeTcsl NMpHUMeHeHue
TeperopofioK 13 KUPIUYHOM KJIaJIKH1, BBITTOJITHEHHOW BPYUYHYHO.
[Teperopo/iKu W3 KUpIWYa WM KaMHS JO/DKHBI ObITh apMUPOBAHbI Ha BCHO JJIUHY
He pexke, ueMm uepe3 700 MM I10 BBICOTe CTEPXKHSAMHU OOII[UM CeYeHHEM B IIIBE He
MeHee 0,2 c¢M. [lomyckaeTcsi BBINIOJHATL I1€PeropojKyA MOABECHBIMU C
OTrpaHUUUTE/ISIMUA MePeMeELeHUN U3 TIJIOCKOCTH TTaHe Ien.
BbiHOC 6anKOHOB B 3/IaHUSIX C KAMEHHBIMHM CTeHaMU He [IOJDKeH IMpeBbIaTh 1,5 M.
[To Bepxy cCOOpHBIX JIEHTOUHBIX (YHZAMEHTOB [O/DKeH OBbITb YJ/IOKeH CJIOH
pactBopa Mapku 100 TommmHOM He MeHee 40 MM M TpOJOJbHas apMarypa
avaMmetpoM 10 MM B KOJIMUYeCTBe: TPH, YeThbIPe U LIeCTh CTepPKHeH MPU PaCYeTHOU
ceiicmuuHoctd 7, 8 u 9 6annoB coorBeTcTBeHHO. Uepe3 kaxkasie 300 — 400 MM
TIPOZIONIbHBIE CTEPXKHW JIO/DKHBI OBITH COeMHEHBI TIOTIePEUHbIMH CTeP)KHSIMHU
fvameTpoM 6 MM.
B dyHmaMeHTaX W CTeHax TIIO/IBAJIOB W3 KPYIHBIX OJI0OKOB [O/DKHA OBbIThH
obecrieueHa TiepeBsi3Ka K/IaJKA B KaKJOM psily, a TakKke BO BCeX yIriax H
repeceueHHsIX Ha T/yOuHy He MeHee 1/3 BbICOTHI O/10Ka; dyHAaMeHTHBbIe O/I0KH
JOJ/DKHBI ObITh Y/I0’KEHBI B B/ HEITPEPLIBHOM JIEHTHI.
PacTBop Ai/1s1 3ari0/THeHKsI IITBOB MeKy 6/10KaMu O/KeH ObITh He HiKe 25 MapKH.
B 31aHusIX npy pacueTHOW celcMUYHOCTH 9 6asiioB [0/DKHA OBITH TTpelyCMOTPeHa
yVK/aJJKa B TODWU30HTa/lbHble IIBbBI B yIJIaX W [lepeCeueHusix CTeH I10/JBaJiOB
apMaTypHBIX CEeTOK JIMHOW 2 M C TIPOZIOTbHON apMaTypou oOIrei TIIoIiabio
ceyeHus1 He MeHee 1 cwm.
B 3maHusX [0 Tpex 3Takeld BK/IFOUUTENBHO M COODPYKEHUSIX COOTBETCTBYIOLLIEU
BBICOTBI TIPY PaCyeTHOM CEHCMHUYHOCTH 7 W 8 OasioB [0OMyCKaeTCs NpUMeHeHHe
JJIs1 KMaJIKU CTeH TIOZIBa/ioB OIOKOB ITyCTOTHOCTBIO /10 50%.
['MpOU30/IALIMOHHBIE CJIOM B 3/IaHUSIX JO/DKHBI OBITH BBITIOJIHEHBI U3 1[IeMEHTHOTO
pacTBopa.
KapkacHhble 30aHus
B kapkacHbIX 3[aHUSIX KOHCTPYKLIMeW, BOCIPUHUMAIOIe TOPU30HTAIbHYIO
CeMCMUUECKYH0 HarpysKy, C/IYy)KWUT: KapkKac, Kapkac C 3arojHeHHeM, KapkacC C
BepTHUKabHBIMU CBSI3SIMH, AuadparMaMu WU siipaMU >KeCTKOCTH.
1151 KapKacHBIX 3/laHUM MPY paCyeTHOM CEMCMUYHOCTH 7 — 8 6asuioB [0MyCcKaeTcst
TIpYMeHeHre Hapy>KHbIX KaMeHHBbIX CTeH U BHYTPEeHHUX »Kesie300eTOHHBIX WU
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MeTa//TMueCKUX paM (CTOeK), TMpPH 3TOM JOJ/DKHBI BBITIOJNHATECS TpeboBaHUS,
yCTaHOBJIEHHbIE [/I1 KaMeHHbIX 3/aHui. BbicoTa TaKWX 3[jaHUM He [OJDKHA
TIpeBbILIAaTh 7 M.
KecTtkre y3bl kKesie300eTOHHBIX KAapKaCcOB 3/aHWM [IO/DKHBI OBbITh yCHUJIEHBI
TIpUMeHeHNeM CBapHBIX CEeTOK, CITUPA/M WU 3aMKHYTBIX XOMYTOB.
YuacTku pureneld W KOJOHH, NPUMBIKAKOIIME K JKECTKUM Yy3/7aM paM Ha
pPacCTOSIHWM, PaBHOM TOJIyTOPHOM BBLICOTE WX CeUeHWs, AO/DKHbl apMUPOBAThCS
3aMKHYTOW TIOTIEPeYHOU apMaTypoM (XOMyTaMH), yCTaHaB/JMBaeMOW MO pacyery,
HO He pexe uyeM uepe3 100 MM, a [a/id paMHBIX CUCTEM C HeCYLIUMH
nuacdparmamu — He pexxe ueM uepe3 200 mm.
Huacdparmbel, CBsI3M U s/pa >KeCTKOCTHU, BOCIIPUHUMAIOL[E€ TOPU30HTaJbHYIO
Harpy3Ky, [O/DKHBI OBITb HeTpephIBHBIMKA TI0 BCeM BBICOTE 3[aHUSI WU
pacrionaraTbCsi B 000MX  HalpaB/eHUSIX pPaBHOMEPHO U  CUMMETPUYHO
OTHOCUTENIbHO  LieHTpa  TsbKeCcT  37aHusA.OrpaxjarmoliiMU  CTEHOBBIMU
KOHCTPYKI[USIMHA KapKaCHBIX 3/laHUN JO/DKHBI OBITH JIeTKHe HaBeCHbIe TIaHesIH.
HomnyckaeTcsi WCMO/Mb30BaHUE KUPIUYHBIX W KaMEHHbIX CT€H, eC/JM OHHU
BBITIOJTHEHBI W3  KUPIMHWYHBIX WM  KaMeHHBIX T[aHe/el Win  OJI0KOB,
W3rOoTaB/MBaeMbIX B 3aBOJCKUX YC/JIOBUSIX C TpUMeHeHWeM BUOpaluu, WIA U3
KUPIMUYHOM WM KaMeHHOM K/a/IKM Ha pacTBopax CO Crelua/JbHbIMU 006aBKamu,
MOBBILLAIIIVMHU CLIEMJIEHHEe PaCcTBOPAa C KUPITAUYOM WA KAMHEM.
[Tpu pacueTHOM celiCMUYHOCTH 7 Ga/lJIoB I0MyCKaeTCs: BO3BejleHHe HeCyIuX CTeH
3[l@aHUl U3 K/IQJKU Ha pacTBopax C IlacTUPuKaTopamu 0e3 TpuMeHeHUs
CreliMaJbHBIX /1006aBOK, TOBBIMIAIOIIMX TIPOYHOCTh CIIeIIeHUs pacTBopa C
KUPIIAYOM UM KaMHEM.
[IpumeHeHVe caMOHeCYIMX CTeH U3 KaMeHHOM KJIa[JKU [0y CKaeTCs:
- TIpM 1l1are MPUCTEHHBbIX KOJIOHH KapKaca He Oosiee 6M;
- TIPU BBICOTE CTeH 3/jJaHWi, BO3BOJAMMBIX Ha MJIOI[aKaxX

CeMCMUYHOCTBIO 7, 8 1 9 0a/1/1I0B, COOTBETCTBEHHO He OoJtee 18, 16 1 9 m.
Krnazka camoHecylMx CTeH B KapKaCHBIX 3[@HUSX AO/DKHA ObITh 1 mu
II kateropuv, wWMeTb THUOKWe CBSI3M C KapkKacoM, He TIPelSATCTBYIOIIHe
rOpPU30HTabHBIM CMeIleHUsIM KapKaca BA0/b CTeH. Knaiku B 3aBUCUMOCTU OT UX
COTPOTUB/ISIEMOCTH  CEMCMUYECKUM  BO3JEWCTBUSAM  TMOZJPA3fessaioTcs  Ha
KaTeropuHu.
Kareropyss KupnuuHOM WA KaMeHHOW KJIaJKA OmpeJe/sieTcsi BPeMEHHBIM
COMPOTUB/IEHWEM OCEBOMY PacCTSDKEHUIO T0 HelepeBsi3aHHbIM IIBaM (HOpMasbHOe
CliervieHue), 3HaueHre KOTOPOTO J0/DKHO OBbITh B Mpefiesiax:
nns knagky 1 kareropun — R, > 180 kITa (1,8 krc/cm?);
nna knagku 11 kateropum — 180 kITa > R®, > 120 kI1a (1,2 krc/cm?).
Jl71s1 TIOBBIIEHHsT HOPMA/ILHOIO CLieryieHus R®, JO/DKHBI IPUMEHATLCS PACTBOPhI
CO CITelIMa/IbHBIMU ZI00aBKaMH.
[IprMeHeHHe KUPIMYHOM WM KaMeHHOM Kmagku ¢ R°, < 120 «kIla (1,2
KI'C/CM?) He 10y CKaeTCsl.
Mexny TIOBEDXHOCTSIMM CT€H W KOJOHH  KapkKaca  [JJOJDKeH
rpesycMaTpuBaThcst 3a30p He MeHee 20 mM. 1o Bceli f/iMHe CTeHBbI B yPOBHE IIAT
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TIOKPBITUS U BepXa OKOHHBIX MIPOEMOB [I0/DKHBI YCTPauBaThCsl aHTUCEUCMUYECKUe
T0sica, COeJJUHeHHbIe C KAPKacOM 3/IaHUSI.

B mecTax mepeceyeHuUs1 TOPLOBBIX U MOIMEPEUHbIX CTEH C MPOJOJbHBIMUA CTeHAMU
JOJDKHBI YCTPauBaThCsl aHTUCEWCMUUECKHE IIBbI Ha BCIO BBICOTY CTEH.
JlectHuuHble ¥ JUGTOBBIE IIAXThl KapKaCHBIX 3/aHUM  IO/DKHBI  OBIThH
MpelyCMOTPeHbl KaK BCTPOEHHble KOHCTPYKLMU C TO3TaKHOW pa3pe3Kou, He
B/IMSIIOLLME Ha >KeCTKOCTb KapKaca, WM KaK >KecTKoe $Jp0, BOCHPUHUMAroLee
CEeHCMHUYECKYH0 HarpysKy.

sl KapKaCHBIX 3[aHUK BBICOTOU |0 5 3TakKel TMPY PaCyeTHOW CeMCMUYHOCTHU 7 U
8 6anioB AOMycKaeTCsl yCTpauiBaTh JIECTHUUHbIE K/I€TKA W JUGTOBbIE IIaXThl B
rpefiesiax IjlaHa 3/jJaHus B BUZE KOHCTPYKLMH, OTJe/JIeHHbIX OT KapKaca 3[aHMSl.
YCTpOUCTBO JIECTHUUHBIX KJIETOK B BHJIe OT[EIbHO CTOSILUX COOPY’KEHUM He
Aomnyckaercsi. B KauecTBe HeCyIIMX KOHCTPYKLMMA BBICOKMX 37aHuii (Oosee 16
STa)kKel) 0/DKHBI UCI0J/Ib30BaThCsl KapKachl € AvadparMamu, CBSI3sSIMU WU SIpaMU
JKeCTKOCTH.

Ha nnomaakax, cnokeHHbIXx rpyHTamu III kaTeropym Mo CeMCMHUYECKUM
CBOMCTBAaM, CTPOWTE/NbCTBO BBICOKMX 3HAHWM, a TaKXKe 3[JaHhi C OJHUM WU
HECKOJIbKUMHU KapKaCHbIMM HWKHHUMU 3TaKaMH M BBILIE/IE)KALIMMHA 3TaXXKaMu C
HeCyllMMU CTeHaMH, JAuaparMaMyd WM KapKacOM C 3allojIHeHWeM, ecyu
3aro/IHeHNe B HIWKHHUX 3TaKaX OTCYTCTBYeT W/IM He3HAauuTe/bHO B/MSET Ha MX
JKeCTKOCTb, He JIOMyCKaeTCs.

dyHaMeHThI BLICOKUX 3/IaHUHN Ha HeCKaabHBIX TPYHTAX JO/DKHBI ObITh CBAaHBIMU
WU B BU/Ie CIUIOIIHOW (DYHJJ@ME@HTHOM TUIUTHI.

KpynHonaHenbHble 30aHust

KpyrnHomnaHe/ibHbIe 3HAHUSI [JO/DKHBI UMETh MPOJOJIbHBIE U TIONEpPeYHble CTEeHBI,
00beIlHeHHbIe MeXXAY CO00M, a TaKXKe C MePeKPLITUSIMH U MTOKPBITHUSMU B €JUHYIO
IIPOCTPAHCTBEHHYIO CUCTEMY, BOCTIPUHUMAIOIYI0 CeMCMUYeCKre Harpy3KHu.

B KpynHonaHebHBIX 3[aHUSIX:

- TTaHEe/IM CTeH Y MepPeKPhITHH J0/DKHBI OBITh pa3MepoM Ha KOMHaTy;

- TIaHeJI CTeH JI0/DKHBI OBITh COeIMHEHBI C TIEPEKPBLITUAMU ITyTEM CBapPKH
BBITYCKOB  apMaTypbl, aHKEPHbIX CTep)KHeM U  3aKAaJHbIX JleTasiel;
BepTUKa/IbHbIe KOJIOZLbI ¥ YYaCTKU CTHIKOB 10 TOPHU30HTA/IbHBIM IIBaM J0J/IKHBI
OBbITH 3aMOHOTMUEHBI MeTKO3ePHUCTLIM 0eTOHOM C MOHM)XEeHHOM yCaZlKow;

- TPY OMMPAHUM TePeKPBbITUM Ha Hapy’>KHble CTEHbI 3/JaHKS U Ha CTEHbI y
TeMITepaTypPHbIX ILIBOB BBINYCKA apMaTypbl U3 MaHesaed TMepeKpbITUN [NOJDKHBI
ObITh COefWHEHBbl CBapHbLIMH COEIMHEHUSIMA C BePTUKA/JIbHOM apMaTrypoi
CTEHOBBIX MaHee.

ApmupoBaHHe CTEHOBBIX TlaHe/ell [JO/DKHO OBITh  BBITIOJIHEHO B BU/JE
NIPOCTPAHCTBEHHBIX KapKacOB WM CBAapHbIX apMaTypHbIX CeTOK. B ciyuae
TIPUMEHEeHUS] TPEXC/IOMHBIX HaPY>KHBIX CTEHOBBIX MaHe/el TOJIIMHA BHYTPEHHEero
HecylIero 6eTOHHOTO CJi0s AO/KHA ObITh He MeHee 100 MM.

CeueHre MeTa/UTMUeCKUX CBsi3eM B IIBaX MeX/Ay TMaHeIsIMU He JI0J/DKHO ObITh
Menbiiie 1 cM® Ha 1 M ZI/IMHBI 111Ba, a /IS 3[aHUI BBICOTOM 5 9TaXkell U MeHee TIpH
ceficMUUHOCTH TIOIaAKU 7 U 8 6amioB He meHee 0,5 cm® Ha 1 M [/IMHBI IIBa.
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Momyckaetrcs He 6onee 65% BepTHKa/NbHON pacueTHOW apMmaTyphbl pa3MellaTh B
MeCTax IepeceueHul CTeH.
CreHbI T10 BCe [/TMHe U IUPHHEe 3[aHUs JO/DKHBI ObITh HEPePhIBHBIMH.
Jlomxun [JO/DKHBI OBITH BCTPOEHHBIMU, [AJIMHOW, PAaBHOW PACCTOSHUIO MeXAY
coceHUMH CTeHaMH. B MecTax pa3smeleHus JIOIKAW B TIJIOCKOCTHA Hapy>KHbBIX
CTeH /I0JDKHbBI ObITh PaCII0/I0KeHbI XKes1e300eTOHHbIe PaMbl.
YCTpOKCTBO 5pKEpOB He [J0MyCKaeTCsl.
3aaHMs C HeCYIIMIMU CTeHaMM U3 KMPNHYa Wi KaMeHHOM KJIa K1
Knaska Hecylux ¥ CaMOHeCYIIUX CTeH WM 3arojiHeHWe KapKaca JI0/DKHO OBITh
BBITIOJIHEHO W3 CJIeYIOLUX M3[eMUd M MaTepualOB:KMPIUY TMOJJHOTE/bIM WIH
MyCTOTe/bId MapKh He HWXKe 75 C OTBepPCTUSMU pasMepoMm n0 14 mM; 1ipu
pacueTHOM CeWCMUYHOCTH 7 0as/uioB [IOMyCKaeTCsi TpUMeHeHWe KepaMHU4yecKuX
KaMHeW MapKu He Huwxe 75;

- OeTOHHBbIe KaMHH, CIUIOIIHbIE W IyCTOTe/ble OJIOKM (a TOM uuciie u3

nerkoro 6eToHa MIOTHOCTRIO He MeHee 1200 kr/M3) Mapku 50 U BbIIIIe;
- KaMHU WM 0JIOKM U3 paKyllleYHUKOB, U3BECTHSIKOB MapKu He MeHee 35
v Ty(oB (kpome ¢enb3uToBOro) Mmapku 50 U BhILIIe.

B 3aBUCMMOCTH OT COMPOTUB/ISIEMOCTA CEMCMHAYECKUM BO3[EUCTBUSIM KUPIUYHAS
KJ/IaJIKa pa3zenseTcs Ha 2 KaTerOpuHu.
Kareropyss KMpNMUHOM W/IM KaMeHHOM KJ/aJIKu OIlpeJiesisieTcss BpeMeHHbIM
COTPOTUB/IEHUEM OCEBOMY PaCTSDKEHUIO T0 HelepeBsi3aHHbIM 111BaM (HOpMasbHOe
CLieTl/IeHre), 3HaueHre KOTOPOTo JIOJDKHO OBITh B Tpefiesiax:
nns knagku I kareropun — R, > 180 kIla (1,8 krc/cm?);
nns knazgku 11 kateropum — 180 xITa R” > 120 xITa (1,2 krc/cm?).
[Tpu pacyeTHOU celCMUUHOCTHA 7 OasJIoB [OMyCKaeTcsl TpUMeHeHWe KaJKud U3
ecTecTBeHHOro kKamHs npu R°, menmee 120 kIla (1,2 krc/cm?), HO He MeHee 60
kITa (0,6 krc/cm?). TIpu 9TOM BbICOTa 3/IaHKs JO/DKHA OBITHL He 0oJiee Tpex STaXkel,
IIMpUHa TPOCTeHKOB He MeHee (0,9 M, wIMpUHa TMpoeMoB He Oomnee 2 M, a
PACCTOSTHUSI MEXKJy OCSIMH CTeH — He Oosiee 12 M.
BricoTa sTaka 34aHMKA C HeCYLIMMH CT€HaMH W3 KUPIWUYHOM WM KaMeHHOU
K/IaIK¥, He YCUJIeHHOW apMUPOBaHHEM W/ >Kesile300eTOHHBIMY BKIFOUeHUsSIMU, He
JO/DKHA TIpeBbIIaTh TIPA pacyeTHOM cedicMuuHocT 7, 8 u 9 OGamioB
COOTBETCTBEHHO 5, 4 1 3,5 M.
[lpy ycuneHUM KiaJKM apMUPOBaHUEM WU »Keyie300eTOHHBIMU BK/IFOUEHUSIMU
BBICOTA JTa’ka MOXKeT ObITh COOTBETCTBEHHO pPaBHOM 6,5 1 4,5 M.
[Tpu 3TOM OTHOIIIEHHE BBICOTHI 3Ta)kKa K TOJI[MHE CTeHbI I0/DKHO ObITh He Oosiee
12.
B 31aHMAX C HeCylMMMU CTe€HaMH, KDOMe HapY>KHbIX MPOJOJIbHBIX CTEH [OJDKHO
ObITH He MeHee OIHOM BHYTPeHHeH MPO/0/IbHOMN CTeHbl. PacCcTosiHYS MeXXy OCSIMU
TIOTIePeYHBIX CTEeH WM 3aMeHSIIOLIUX MX paM [OJDKHBI TIPOBEPSThCS pacueToM U
ObITH He OoJiee pUBeIeHHBIX B Tabs1. 10.2.

Tabnua 10.2 MwuHMUMabHbIe PacCTOSIHUSL MEXAY OCSMU TOTepeuHbIX CTeH B
KaMeHHBIX 3/JaHUsIX
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KaTeropusi knagku| PaccTofiHMA, M, Mpu pacy4eTHOW CENCMUYHOCTHN,
Bannbl
7 8 9
I 18 15 12
Il 15 12 9

B ypoBHe TepeKpHITU U  TOKPBITUNA  [JO/DKHBI  OBITb  BBITOJTHEHBI
AHTUCEWCMUYECKUe TI0siCa TI0 BCeM MPOJOJbHBIM U TIOMEPeYHbIM CTEeHawm,
BBITIOJIHSIEMbIe W3  MOHOJIMTHOTO  ’keie300eToHa Wi COOpHBIMH €
3aMOHOJ/IMYMBaHHUEM CTBIKOB u HerpepbIBHbIM apMHUPOBaHUEM.
AHTHCeMiCMHUeCKHe TI0siCa BepXHero 3Taka JOJ/DKHBI OBITh CBSI3aHbI C KJIaJKOU
BepTHUKabHBIMU BbIITyCKaMH apMaTyphl.

B 31aHUsIX C MOHOIUTHBIMU Ke/1e300eTOHHBIMU TTepeKPLITUSIMH, 3a/leJTaHHBIMH T10
KOHTYDy B CTeHbl, aHTHUCeMCMHUYeCKHe T10siCa B YPOBHE STHUX IlepeKpPbITUH
[0y CKaeTCs He YCTPauBaTh.

AHTHUCelicMUUeCcKHi TI0SIC (C  OIMOPHBIM YUaCTKOM TIepPeKpBITHSI) I0J/DKeH
yCTpauBaTbCsl Ha BCIO IIMPUHY CTEHbI; B HAPY)KHBIX CTeHax To/uHou 500 MM 1
bonee mmpuHa Tosica MOXKeT ObITh MeHbIle Ha 100 150 mMm. BricoTa mosica
Jo/mbkHa ObITh He MeHee 150 MM, MapKa 6eToHa — He Hke 150.
AHTHCelICMUUeCKHe TIosica AOJ/DKHbI WUMeTh MpOJoJibHYX0 apMatypy 4 10 npu
pacueTHOM cecMUUHOCTU 7 — 8 6arioB U He MeHee 4 12 — ripu 9 6asiax.

B conpspkeHUsIX CTeH B K/aJIKy AO/DKHBI ObITh Y/I0)K€HbI apMaTypHble CeTKU
CeueHreM TIPO/I0/IbHOM apMaTyphbl 00Iriel Momapio He MeHee 1 cM’, JIMHOM
1,5 M uepe3 700 MM TI0 BBICOTe TIPH paCueTHOM celcMUUYHOCTA 7 — 8 6aioB u
yepe3 500 mm — ipu 9 Oaiax.

Y4acTKu CTeH U CTO/OBI HaJ| YepZauHbiM IepPeKphITHeM, UMeIoIle BLICOTy Oosee
400 MM, [JO/DKHBI OBITH apMUPOBaHbl WM  YCHJEHbl MOHOJIUTHBIMH
)Kene300eTOHHBIMHY BK/TFOUEHUSIMH, 3aaHKepeHHbIMU B aHTHCeHCMUYUeCKUM TTOsIC.
KupnuuHbie cTO0BI [OMYCKalOTCS TOMBKO TIPU pacyeTHON CeHCMUYHOCTH 7
6asnoB. IIpy 5TOM MapKa pacTBopa /I0/bKHA ObITh He Hrke 50, a BbICOTa CTOI00B —
He Oonmee 4 M. B JByX HampaB/ieHHsIX CTONObI [AO/DKHBI OBbITH CBSI3aHBI
3aaHKepeHHBIMHU B CTeHBI Oa/TKaMHU.

BepTuKanbHble eje300eTOHHBIE 3/1eMeHThI (CepJeUHUKH) JOJKHBI COeAUHSITHCS
C aHTUCEHCMUYECKUMHU TTOSICAMU.

’Kene3obeToHHbIe BK/IIOUEHHUSI B K/aJIKy KOMIUIEKCHBIX KOHCTPYKI[UM JO/DKHBI
OBbITEH BBITTOTHEHBI OTKPBITEIMHM He MeHee ueM C OJHOW CTOPOHBI.
[TpemycMoTpeHHbIe /151 6eTOHUPOBAHMS CTOEK Tia3bl [JO/DKHBI ObITh OTKPBITHIMH
He MeHee ueM C JIByX CTOPOH. EC/ii KOMIIeKCHbIe KOHCTPYKLAU BBITIOTHSAFOTCS C
)Kerie300eTOHHBIMU BK/IFOUEHUSIMU T10 TOpLjaM TTPOCTeHKOB, TIPO/0/IbHasi apMarypa
J0JDKHA OBbITh HaJleXKHO COeIMHeHa XOMYyTaMH, Y/I0)KeHHBIMH B TOPHU30HTaIbHBIX
MBaxX K/jJaZKh. beToH BK/IOUeHUWM AO/DKeH ObITh He Hipke Mapku 150, KaTaska
[I0J’KHA BBITIOJIHATBHCS Ha paCTBOPe MapKy He Hke 50, a KOJIMYeCTBO MPOJ0JIbHOU
apMaTyphbl He ZI0/DKHO mipeBbimiath 0,8% mioiiaau ceyeHrst 6eTOHA IPOCTEHKOB.

Tabsuria 10.3 Pa3mephbl 3/1eMeHTOB CTeHbI, BLIMIOTHEHHON M3 KUPITMUHOW K/1aJ KU
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Pa3mMep a1eMeHTa CTeHbl,
DNEeMeHT CTeHbl M, MpumMmedaHuns
npu pacyeTHoON
cencMmnyHocTu, bannbi

7 8 9
MpocTeHkn LLnpuHY yrnosbix
LWNPUHOWN, He MPOCTEHKOB
MeHee, M, Npu cnenyeT NPUHUMATbL Ha
KJlagke: 25 cm bonble

yKa3aHHoON B Tabnuue.

MpOCTEHKN MeHbLUEeNn
LUMPUHBbI He- o6xoanumo
YCUNATb Xene306eTOHHbIM

| KaTeropuwu 0,64 0,9 1,16 obpamneruem nw
apMUpoOBaHMEM

Il KaTeropuu 0,77 1,16 1,55

2. Npoembl Mpoembl 6onbLUEN LLUNPUHDI

LWWMPUNHOWN, He cnenyeT OKaMMIATb

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

Knaake | HON paMKoW

nnn Il kKateropuun.
3. OTHOoWweHue
LIMPUHBI
NpPoCTeHKa K 0,33 0,5 0,75
LWnpuHe

rnpoemMa, He MeHee
4. BbicTyn cTeH B

nnaHe, He bonee, m 2 1 -

5 BuiHOC BbIHOC OepeBAHHbIX
HEeOLITYKaTYyPEHHbIX

KapHW308B, He KapHW30B A0MNyCcKaeTcs

bonee, M:

n3 maTtepmana cteH | 0,2 0,2 0,2 no1lwm

n3

Kenes3obeToHHbIX

Sne- MEHTOB,

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

TUCENCMUYECKNMU

nos-

camMu

nepeBsHHbIX,
OLUTYKaTY- PEHHbIX
no MeTannmyec- 0,75 0,75 0,75
KOW ceTKe

B 37aHUsIX C HECYIIIUMU CTeHaMU TiepBbie 3Ta)Ku, UCI0JIb3yeMble 10/ MarasuHbl U
ApyTHe TioMelrieHus, Tpebyroire 60/bIIol CBOOOAHON TUIOIMIAAN, TO/DKHBI OBITH
BBITIO/THEHBI U3 JKe/1e300eTOHHBIX KOHCTPYKI[HM.

[TepeMbIUKH JO/DKHBI YCTPAaUBATbCS Ha BCHO TOJIIMHY CTE€HBI W 3a/le/TbIBaThCs B
K/IaAKy Ha riybuHy He meHee 350 mwm. I[Ipu mmpuHe ripoeMa a0 1,5 M 3ajiesika
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riepeMbIuek JoryckaeTcs Ha 250 MM.

banky ieCTHUYHBIX TIJIOIA/IOK AO/DKHBI OBITh 3ajie/laHbl B K/IaZIKy Ha ryOuHY He
MeHee 250 MM U 3aaHKepeHBbI.

JlecTHUYHBIE TIJIOM[AKKU AO/DKHBI ObITh COeJUHEHBI C TTePEKPHITHUSIMHU. Y CTPOMCTBO
KOHCOJIbHBIX CTyTIeHeM, 3ajle/laHHbIX B K/IaJIKy, He JoIycKaeTcs. [IBepHble U
OKOHHBbIe TIpOeMbl B KaMepHBIX CTeHaX JIECTHUUHBIX KJIETOK TIPA pacueTHOU
cericMuuHOCTH 8-9 0a/IoB J0/DKHBI UMETh YKejie300eToOHHOe obpamieHue.

B 31aHusX BBICOTOM TpU M OoJiee 3Taykel C HeCYI[UMH CTeHaMU W3 KUpITHYa WA
KaMeHHOM K/aZIki TIPM pacueTHOW celcMUUHOCTA 9 0asuioB BBIXOABI W3
JIECTHAYHBIX KJIETOK ZIO/DKHBI ObITh 10 00€ CTOPOHBI 3/IaHKSI.

JKene3zo6emoHHble KOHCMPYKyUU

PaccTossHUs MeXAy XOMyTaMH BHEILIEHTPEHHO CKaThIX 37IeEMEHTOB B MeCTax
CThIKOBaHMSI paboueil apMaTypbl BHaxX/jecTKy 0e3 CBapkKu [IO/DKHbI OBbITh He
6onee 8d.Ecimu o01ijee HackllieHWe BHELIEHTPEHHO CXKATOTO 3/ieMeHTa MPO/[0/TIbHOU
apMaTypoM TpeBbIiiaeT 3%, XOMYThI JO/DKHBI OBITH YCTAHOBJ/IEHBI HAa PaCCTOSTHUU
He 6osiee 8d 1 He 6osiee 250 MM.

B Ko/ioHHax paMHBIX KapKacOB MHOTO3Ta)KHbIX 3[aHUA TIpU  pacyeTHOM
cericMuuHOCTA 8 1 9 6asuIoB IIar XOMyTOB He A0/DKeH MpeBblmaTh 1/2h, a ans
KapKacoB C HeCcyIuMu auadparmamu — He 6osee h, rae h — HaumeHbIHi pa3mep
CTOPOHBI KOJIOHH TIPSIMOYTOJIbHOTO W/IM JBYTaBPOBOIO ceueHus. Jlnametp
XOMYTOB B 3TOM C/Ty4ae 0JKeH ObITh He MeHee 8 MM.

B Bsi3aHBIX KapKacaxX KOHI[bI XOMYTOB JIO/DKHBI OBITb 3arHYTHI BOKPYT CTEPXKHS
TIPOZIO/IBHOM apMaTyphbl U 3aX0JUTh BHYTPh O€TOHHOTO siipa He MeHee ueM Ha 6d
XOMYyTa.

OneMeHTbI COOPHBIX KOJOHH MHOTI'O3Ta)XKHBIX KapKaCHBIX 3[aHUM JO/DKHBI OBITH
YKPYITHEHbI Ha HECKOJBKO 3Takeh. CThIKM COOPHBIX KOJIOHH JIO/DKHBI OBITh
pacriosioXkeHbl B 30He C MEHBIIMMH H3rubarImMu MoMeHTaMu. CThIKOBaHHe
MIPOZIO/ILHOM apMaTyphbl KOJIOHH BHAXJ/IeCTKy 0e3 cBapKu He JJOMyCKaeTCsl.

B npeaBaputenbHO HaMpspKeHHBIX KOHCTPYKLUSX He [JOMYyCKaeTCs TPUMEHSTh
apMarypy, [/isl KOTOPO# OTHOCUTeTbHOe y/TMHeHUe TI0c/ie pa3pbiBa HibKe 2%.

B 37aHMAX ¥ COOPY)KEHMSIX PACueTHOM CeMCMHUYHOCThI0O 9 OammoB Ge3
CTeliMaJbHBIX aHKEPOB He [OMyCKAeTCs TIPUMEHSATb apMaTypHble KaHaThl U
CTep>XKHEBYIO apMaTypy MeproArUecKoro podus fuaMmeTpom 6osee 28 MM.

B mpeaBapuTenbHO HaMpsUKEeHHBIX KOHCTPYKIMAX C HATsDKeHHEM apMaTyphbl Ha
0eTOH HarpsiraeMasi apMaTypa /I0/KHa OBITh PacIioyioKeHa B 3aKPBIThIX KaHasax,
3aMOHOJTHUEHHBIX B Jla/IbHelIIeM 6€TOHOM WJIM PAaCTBOPOM.

MeTo/jUKa U IOPA/IOK BHINO/THEHHS PA0OTHI

1. 3yuuTh MPOEKTHYIO JJOKyMeHTal[I0 Ha o0cefyemMoe 3jaHue.

2. I[IpoBecTu obcnemoBaHue 3MaHUS.

3. Ilpu momoIIM 3/IeKTPOMarHUTHOTO Tprbopa TPOW3BECTU H3MepeHUe
3alIUTHOTO CJIOSI W JWaMeTpa apMaTypbl B >Kee300eTOHHBIX KOHCTPYKLIMSX
o0cneyeMoro 3aHus 6e3 paspyiieHusi 6eToHa.

4. Tlpu momoI MOJIOTKa KarikapoBa W3MepuTb MPOYHOCTH OeToHa U
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KUPITAYHOW KIaJKH.

5. OnpenenuTb HeECOOTBETCTBUS IIPOYHOCTHBIX, KOHCTPYKTHUBHBIX
XapaKTepuCTUK obcnegyemMoro 37aHUs UM OT[eNbHBIX KOHCTPYKLUN C
TpeOOBaHUSIMU CTPOUTETHHBIX HOPM U TIPABUJL.

Cojep)xaHue oTuera u ero ¢popma
OTueT 10 TMpaKTHUeCcKoW pabore odopmisieTcss B TeTpajsaxX st J1abopaTOPHBIX
paboT 1 [JO/DKeH CcoZieprKaTh: 1ie/ib paboThl, METOAMKY TTPOBe/IeHUsI 00C/ie[oBaHus,
pe3ynbTaTthl 00C/Ie0BaHUS, OIMMCAHWE W TIPUHIUAIT PabOThI MPHUOOPOB, CXEMbI
TIPOBEe/IeHUs UCTILITAaHNH, Heo0X0AuMble rpadUKu U TabOIMIIBI, pacyeThl, IepeueHb
BBISIBJIEHHbIX ~OTKJIOHEHHH OT HOPM, BBIBOJbI, CITMCOK MCIIO/b30BAaHHOMN
UTepaTypBhl.

Bonpochs! /i/isi 3a{UTHI padoThI
1. MeTtoauka o0cie/joBaHus 3/IaHMUS.
2. CeiicMuueckre TpeboBaHUsl, TIpeIbsB/sIEMbIe K KUIbIM U
0O0I1[eCTBEHHBIM 3/IaHHUSIM.
3. Ceilicmuueckue TpeOOBaHUS, MpeAbsB/sieMble K KAPKACHBIM 3/JaHUSIM.
4. Onucanye v IPUHLUT paboThl MPUOOPOB.
5. CxeMbl IpOBe/|eHNsI UCITbITAaHUM.

IIpakTHueckass moAroroBka Ne3
YnbTpa3ByKoBO# MeTO/, OLeHKH CelCMUYeCKHUX
CBOMCTB I'DYHTOB
enb padoThI
1. IlpakThueckoe 3HaKOMCTBO C  Y/IbTPa3sBYKOBBLIM
VMITY/IbCHBIM aKyCTHYeCKUM MeTOZOM UCIIBITaHUS TPYHTOB
OCHOBaHU.
2. W3yueHrne MeTOAMKHM ONpefie/iIeHUus CEeMCMUYECKHUX
XapaKTepUCTHK I'PYHTOB OCHOBaHUS.

TeopeTuueckoe 000CHOBaHHE

[ns  ompeneneHusi  CeICMUYECKUX  XapaKTepPUCTUK TPYHTOB B
7abopaToOpHBIX YCJIOBUSX IIMPOKOE pacrpoCTpaHeHHe TOAYUYW/T WUMITY/IbCHBIM
yJIbTPa3ByKOBOU METO[,.

MMMynbCHBIA  yNIbTPA3BYKOBOM MeTOZ 0o0ecrieurBaeT CpPaBHUTETBHO
Masible 3aTpaTbl BpPeMeHHW il TIPOBeJeHUs] WCMbITaHUM, ZiaeT BO3MOXXHOCTh
oTipeie/isiTh UHTepeCyolre XapakTepUCTUKY Kak 00pasLioB B labopaTopuu, Tak
U TPYHTOB B /t000M [OCTYNTHOM TOUKe MacCHMBa OCHOBAaHMs B TIOJEBbIX
yCJIOBUSIX.

Takke WMIy/JbCHBIM  Y/AbTPa3BYKOBOM  MeETOJ, TO3BOJIIET  BECTU
HerpepbIBHbIN KOHTPOJIb MPU 3aMaurBaHuy 00pasiia U Mpy yIJIOTHEHUU ero To/
Harpy3KoHu.

Ha opHuX U TeX ke oOpasijax WCIbITaHUS UMITY/TbCHBIM METOJOM MOTYT

35



OBbITH ITOBTOPEHBI MHOTOKPATHO 0€3 pa3pyIleHHs WK ITOBPEXKEHUS MOCIeTHUX
1 He TpeOyIOT Crera/bHOM ITOATrOTOBKH.

ITpubopel, paboTa KOTOPBIX OCHOBaHA Ha MMITY/JIbCHOM Y/IbTPa3ByYKOBOM
METO/Ie, UCIIO/Ib3YIOTCA 11 U3MEPEeHKsI BpeMeHU U CKOPOCTH PaCIIpOCTPaHEeHMsI
yJIbTPA3BYKOBBIX BOJIH TIPY TTIOBEPXHOCTHOM U CKBO3HOM TIPO3BYUMBAHUM.

Onpepe/ieHrHe CKOPOCTH PaclpoCTpPaHeHUs BOJITH B o0pa3iie

[y oripesiesieHUsT CeCMUYECKMX XapaKTePUCTHK TPYHTOB, TTPOM3BO/SAT
M3MepeHre BpeMeHH pacrlpOCTpaHeHHUsl y/abTpa3Byka B oOpasile TpyHTa (t) u
6a3bl npo3ByurBanus (b). [To M3MepeHHBIM BeJIMUMHAM OTIPEE/ISIOT CKOPOCTh
(V).

CKOPOCTB PacCIipoCTpaHEHUA BOJIH B 06pa3ue ornpeaessroT 110 (bOpMYJ'IEZ
b

\'

(11.1)

t tg

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

t BpeMs1 paCIipoCTpaHeHUs yIbTPa3BYyKa, C,
t, TIOCTOSIHHAs TOTIpaBKa YyJIbTPa3BYKOBOro Mpubopa, oripezesiseMasi TIpu

COMKHYTBIX AaTuMKax nmprudopa, C.

[To ckopoCTH pacnpoCTpaHeHUs y/bTpPa3ByKa B TPYHTE MOXXHO OMpezeTuThb
CeMCMUYeCKY0 UHTEHCUBHOCTb TPYHTA.

Tabma  11.1 Koppesnsiliusi MakcHMa/bHBIX YCKOPEHUM, CKOPOCTEH,
CMEIIIeHUI M OCTaTOYHBLIX CMeIleHWH IPYHTa C 0a/IJTbHOCTBIO J
MakcuManbH OcTaTo4Hoe
BannbHOCT oe CKopoCTb, CmelueHue, cMeLLeHme,
b, J yCKOpEHMe, cm/c M cM
cm/c?
NWHTepBan NWHTepBan WHTepBan NHTepBan
(MmegovnaHa) (megomnaHa) (MmeovnaHa) (MmegomnaHa)
7 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 0,00280,0
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)

36




(110) (11) (3,.3)
3 180 44 195 7,13 4 30
0 7 4 (11)
(280) (33) (16)
9 440 109 5717 3416 3016
0 0 4 0
(690) (98) (75) (70)
10 1(6)0 60
(300)
11 6(())0 160
(1000)
12 >1600

MeTo/UKa ¥ MOPAJOK BHITIOTHEHUsI Pa00ThI

1. O3HaKOMUTBHCS C MPUHIIAIIOM Pab0ThI TPHOOPOB.

2. O3HaKOMHUTBCS C (DU3UKO-MeXaHMUeCKUMHM CBONCTBaMU 00pasiioB U
pacIipeie/ITh UX 10 KaTeropHsiM.

3. OnpenenuTh pacyeTHYH CeMCMUYHOCTD TUIOL[AAKH, OTKyJa ObLT B3SIT
obpa3sell.

4. MHOroKpaTHO U3MepuUTb, a 3aTeM OIpele/JUTb CpeJHee Bpems
MPOXOJKAEHUsT ~ y/ibTpa3Byka depe3 obpaserl. OO6paboTKy pe3y/nbTaToB
TIPOM3BOAUTH B TabmuHoM popme (Tabs. 11.2).

5. Beiuuciute no  dopmyne  (11.1)
y/IbTpa3ByKa B obpa3sije.

6. Ucrionb3ys momydeHHble 3HaueHus, 1o Tabmuie 11.1 ompenenuTthb
CeliCMUYeCKyI0 UHTeHCUBHOCTh TPYHTa B Oasiiax.

7. CKODpEKTHUPOBaTb  pACUeTHYH)  CeHCMHUYHOCTh  IUIOMIQJKA B
COOTBETCTBUM C TIOJIyU€HHLIMM 3HAaUEHUSMU CEMCMUUYECKOM WHTEHCHMBHOCTH
TpYHTA.

8. BbIMo/MHUTE aHa/U3 TI0JlyUeHHOTO MaTepuana C TI0C/IeAyOLUM
0000111eH1eM U BBIBOZIAMH.

Tabauia 11.2 O6paboTka pe3ynbTaToB

CKOPOCTb  PaCIIPOCTPaHeHUs

CpelHee Bpems, CKOpobCTb, cMm/c

N3mep. Bpema t, C v

t 105 te
C

n P P

Ne Kon-Bo
06 | m3mepeH
p. “n, n MKC t

APWNRFRURRWNPRE
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Copepxanue oTuera u ero ¢opma

Otyer 10 TIpaKTUUeckoi pabore odopmiseTcs B TeTpaasx s
nabopaTopHbIX PpabOT U JO/DKEH Ccofiep)KaTh: 1leflb  paboThl, OIMUCcaHue
yJIbTPa3ByKOBOI'O MeTO/la UCITbITaHUsI TPYHTa, He00X0AuMbIie Tab/uLbl, pacyeThl,
BBIBO/IbI, CITMCOK MCII0/Ib30BAHHOM JTUTEPATYPHI.

Bonpocsk! /1s1 3aIUTHI PadoThI

1. Y n1bTpa3ByKOBOUM MeTOJ, UCTILITaHUS TPYHTA.

2. CKopoCTb pacrpocTpaHeHHs BOJIH B o0Opasiie.

3. Onpe/iesieHre cercMUUeCKON MHTEHCUBHOCTH.

IIpakTnyeckas nmoaroroBkKa Ned
OcCHoOBHbIE NPUHLUIIBI CTPOUTE/IHCTBA B IPOCA/JOUHBIX IPYHTAaX
Ieanb padoTsI

[IpakTyeckoe 3HaKOMCTBO C CHOBHBIMU TIPUHLIAIIAMU CTPOUTE/ILCTBA B

TPOCaJJ0YHbIX TPYHTaX
Teopernuyeckas 4yacTb

[IpocasouHble TPYHTHI LIMPOKO pacnpocTpaHeHbl B FOxkHo n CeBepHOM
Awmepuke, HoBou1 3enanauu, CeBepHori Adpuke, CpenHeit Asuu, B EBpone u Asuu.
Ha Ykpaune onu 3aHumarot cBbille 70 % Ttepputopuu. Ha CeBepHom KaBkasze u
3aKaBKasbe IIpOCaZjouHble TPYHTbl BCTPEYAIOTCS B paWOHax 3emJleflesius,
TIPOMBILLJIEHHOT'O U TPakKZ@HCKOT0 CTPOUTEJIbCTBA.

XapakTepHbIMM BHELIHMMU TPU3HAKAMM JIECCOBBIX M JIECCOBUAHBIX MOPOJ,
ABJIIIOTCS: BUAWMasi HEBOOPY)KEHHBIM TJIa30M TIOPHUCTOCTb, 0O0YyC/IOBIeHHas
Ha/iMyieM TOHKHUX, Oojiee WM MeHee BepTHKAaIbHBIX KaHAajbLeB; CIIOCOOHOCTHIO
Jep)KaTbCsl ~ BePTUKa/JbHBIMK ~ OOpbIBaMM  3HAUWTE/NbHOW  BBICOTHI;  ObICTpast
pPa3MOKaeMOCTb B BOJie; OTCYTCTBHE MeJIKOM CJIOMCTOCTH; CBeT/asi OKpacka B CyXOM
COCTOSIHUM; Ha/luuhe XOZOB MeJIKUX JKUBOTHBIX (KPOTOBUH);  OoJibIlvie
HepaBHOMEpHbIe Jedopmanuu (MpocajKi) NpU YBI&KHEHWW MOJ, [eHCTBHEM Beca
3[laHUsT WM TOMBbKO OT JIeMCTBUSI COOCTBEHHOTO Beca; CyIlleCTBeHHOe H3MeHeHHe
(M3UKO-MeXaHUUeCKUX CBOMCTB IOJ, BAUSTHUEM BJIar U HaNpPSDKEHHOTO COCTOSTHUS.
OTMeuaeTcs BbICOKAs W3MEHUYMBOCTb OCHOBHBIX XapaKTePUCTHK IIPOCAJOYHOCTH:
OTHOCUTEJIbBHOU TPOCaZIOUHOCTA &; W HAYaJbHOIO IPOCAJOYHOr0 [aBJIEHUS Dsi.

cpefiHee KBaJipaTUUHOE OTK/IOHEHHE MPOCAZIKh OT COOCTBEHHOTO Beca
172

[,
= 'T -
ey =| k= > ho, .

i=l /

T/le O — CPe/IHee KBa[PATUUHOE OTKIIOHEHHE Eg.
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OcpenHeHUe € U Py BBITOMHSAETCS ABYyMs criocobamu. [TepBbiii 3aKkrodyaeTcs B
OCpeZJHeHUM OIbITHBIX 3HAUEHWU B Mpefesax, BblJeneHHbIX Ha momaake UI'D. Tlo
BTOPOMY CIOCOOy 110 BCEM TEeXHHUECKHM CKBa)KMHAM BBIUMC/ISETCS CpeIHSs
3aBHUCHUMOCTD € =f(n) A/ pa3HbIX Harpy30K, a TakKe Cpe/iHsIsl 3aBUCUMOCTb ps=f(n)

[Toy pgeiicTBMeM Harpy3kud UM 3aMauyvBaHWs HaO/IOJAOTCS BepTUKa/bHbIE
Jedopmaluu TIPOBA/IbHOTO XapaKTepa, CBsI3aHHble C KOPEHHbIM HapyllleHWeM
CTPYKTYpbl. AOCOJIIOTHBIE BeJWUYMHBI TIPOCAZIOK YacCTO TIPEBBILIAIOT TIpe/ie/TbHO
JOMyCTUMBble. 3aMauvBaHWe, Kak TpPaBWIO, HEPAaBHOMEPHO Mo miomaau. [lo sTou
MpUUMHe BO3HUKAIOT 3HAuWTe/bHble HepaBHOMepHbIe AedopMaliiy. 3aMauyuBaHUe
TPYHTa NPUBOAUT K W3MEHEHWI0 HAaMpsPKEeHHOTO COCTOSIHWSI B MaCCHBE TDYHTOB.
[Ipoucxoaut 3TO BCAEACTBUE: YBeJIWYEHUS] BJIAKHOCTA TIPU  aBapUUHOM
3aMauyMBaHUM; YIUIOTHEHWS TPYHTOB MPHU JIMKBUAALIMM UX TIPOCAJOYHBIX CBOWCTB;
yCTPOMCTBA 0OPATHBIX 3aChIIIOK KOTJIOBAHOB (B [IBYX MOCTEJHUX C/TyYasx MIOTHOCTD
IPyHTa B CYXOM COCTOsSIHMM Bo3pacraer ¢ 1,35 .. 1,5 mo 1,75 .. 1,95 r/cm?);
npuMeHeHUs1 (GyHJaMeHTOB U3 3a0MBHBIX, HAaOMBHBIX M OypOHAaOWBHBIX CBal;
ycTpoiicTBa (DyHZIaMEHTOB TOJ] TeXHOJOTrHUYeckoe 000pyZioBaHHWe; TMOCTOSHHOW U
BpEeMEHHOIW Harpy3Kd Ha T0/Ibl, OT Beca 37jlaHWN U COOpyXeHuH (MX HeobxoauMo
YUUTHIBATh HE TOJBKO B TIpe/iesiax akTUBHOU U JepopMUpyeMOK 30H, HO B Mpeje/nax
BCeM MPOCAJ0UYHON TOJIILIM, B TOM UHCJIE U TIPU CKaTHUU TTOACTU/IAIOLIMX ee TPYHTOB);
OUHAMHAYECKUX BO3/JeCTBUM OT paboTaroIuX BHYTPM MW BOKPYr 3/aHUN
TE€XHOJIOTMUeCKOTO  00Opy/IOBaHUs, >Kele3HOJOPOXKHOTO UM aBTOMOOWU/IBHOTO
TpaHCIIOpTa.

[Ipy yCTpOWCTBe TIJIAHMPOBOYHBIX HACHINIEW BEPTUKAJ/IbHbIE HAaIpsSKeHUs B
MPOCAaZ0YHOM To/IIe Bo3pactaroT. Cpe3bl IPyHTa, YCTPOMCTBO MO/BAJIOB, TOHHE/IEU
TIPUBOJUT K pa3rpy3kKe TPYHTOBOM TOJILLW. YBeJMUEeHUE HAMNpPSKEHHOTO COCTOSTHUS
NIPUBOJUT K [OTOJIHUTE/IbHBIM OCaZikaM IO CTWIAKIIUX TPOCAL0YHYI0 TOJIIY
HeIpoCa/JOUHbIX IPYHTOB. B ciyuae nmogbema Mo/j3eMHbIX TPYHTOBBIX BOJ, MPOCaZKU
TPYHTOB MPOUCXOZAT CO 3HAUUTEJ/IbHBIM 3ara3/blIBaHAeM Y BOJOHACHILL€HHbIN FPYHT
COXpaHsieT OCTaTOUHYHO TPOCAIOUHOCTh. [Ipu CHMKeHWH OBICTPO TIOJHSIBILIETOCS
YIIB UHTeHCUBHOCTH MIPUPOCTa IPOCaZ0K BO3pacTaer.

17151 OLeHKU TeXHUYeCKOro COCTOSIHUSA 3/laHUM, TTIOCTPOEHHBIX Ha MPOCaJ0UHbIX
TPYHTaX, 4aCTO UCIO/b3YIOT KpuTepuit E.C. Py1eHKO, BK/IFOUAIOIUM NSTh CTelleHeu:

I — Ha/mMuKe B CTeHaX U (PyHAaMeHTAaX BOJIOCSHBLIX TPEIUH, C PACKPLITHEM He
bosee 3 MMm;
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IT — To e, ¢ packpbiTueM TpewuH A0 10 MM, WMEILIUX TPOTSIKEHHOCTh B
ripejiesiax JBYX-Tpex STa)Keu;

IIT — To e, B GOJILIIIOM KO/MUeCTBe, ¢ packpeitieM 10 ... 30 MM, B Tpefiesiax
ABYyX U bosiee sTaXkel;

IV — aBapuiiHOe COCTOsIHMe 3[JaHUsl C PACKPBITHEM CKBO3HBIX TpeluH Oosee 20
MM, C OMAaCHOCTBIO pa3pylleHUs OTJeNbHBIX y3/10B KOHCTPYKLIWN;

V — pa3pyliieHue 3jaHUsI UK €0 UacCTH.

[TprumMHaMU 3HAUUTENbHBIX AedopMaliuii 37jaHuil Ha CBaliHbIX (DyH/laMeHTaX B
CJIOKHBIX WH)XEHEepPHO-TeOJI0TMUeCKUX YCIOBUSIX SBJ/ISIOTCSA: HeIoJiHasi Mpope3kKa
CBasiMU TIPOCAZIOUHBIX TPYHTOB, PACIIO/IO’KeHHe KOHL[OB CBall B C/1a0bIX TPyHTax
(Topdsbl, camporeny, WIKMCTble TPYHTHI), MOABEM CBail B MYYUMHUCTBIX TPYHTaX,
pacro/io)KeHre KOHLIOB CBall B IPYHTaX Pa3sHOMW MUVIOTHOCTA WM Ha KPYTOIaJaroleM
penbede, Vi3MeHeHUe U/ POreosIoruyecKux yCJIOBUH (mogTorieHue),
MPOBOLIMPOBaHHbIE TTO/IBWKKK OOJBIIIMX MacC rpyHTa, MHOTOKPATHOe TIPU/IOXKeHUe
3HAUWTEBbHBIX BPEMEHHBIX HAarpy30K, BHELIEHTPEHHOE TMPU/IOKEeHWEe BPEMEHHBIX
Harpy3ok (pasrpy3Ka U 3arpy3ka CUJIOCHbIX 6aHOK).

B wiyuasx, Korja WCK/IOUaeTCs 3amMauyuMBaHUe IIPOCAJ0UYHBIX TPYHTOB CBEPXY
WIM BCJIe[CTBUE MOJAbeMa YPOBHS TPYHTOBBIX BOJ, & BO3MOXXHO JIMILb MeJJIeHHOe
TOBbIIIIEHWe BJIa)KHOCTU, OCHOBaHUS U (yH/JaMeHTbl POEKTUPYIOT KaK Ha 0OBIUHBIX
HeIpOoCaJJOUHbIX TPYHTaXx.

HPI/I BO3MOJKHOCTU U Hen30e)XXHOCTH 3aMauyvBaHUS HOPMdaJIbHAA 3KCIUTyaTallusa
30aHUAd W COOPYXXEHUSA OOCTUraeTCd IIpUMEHEHHMEM OJHOro #u3 dIedyrolnx
IMMPpUHIIUIIOB!:

* YyCTpaHeHUsI TTPOCA/I0YHBIX CBOVICTB FPYHTOB;
* TIPOPe3KH MPOCA/JOUHBIX TPYHTOB T/TyO0KHUMU dyHIaMeHTaMu;

* KOMIUIEKCA MEpOTNpUSTUM, BK/IOUAKOLMIUX  TOATOTOBKY  OCHOBaHWUS,
BOZI03AILLIUTHbIE U KOHCTPYKTUBHbIE MEPOTIPUSITHUSI.

YcTpaHeHWe TIPOCA/IOUHBIX CBOWMCTB JOCTUTAeTCsl MyTeM YIUJIOTHEHUSI U
3aKpervieHusl.

g yruIoTHEHWs MPOCaZOUHbIX TPYHTOB C | TWUIIOM TPYHTOBBIX YC/IOBUW MO
MPOCaZlOYHOCTH TIPUMEHSIIOT: TIOBEPXHOCTHOE YIIJIOTHEHUE TsDKeTbIMUA TpaMbOBKaMH,
BbITPaMOOBbIBaHHE KOT/IOBAHOB, YCTPOMCTBO TPYHTOBBIX MO/YILIEK.
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Ha rutoijagkax co II TUIIOM NpUMEHSIIOT: TIpeJBapyTe/ibHOe 3aMauruBaHue, B TOM
yucse, ¢ TIyOMHHBIMM B3pbIBaMM, TTyOMHHOe YIIJIOTHEHWe TPOOUBKOM CKBa)KWH
(TPYHTOBBIMHU CBasiMM) U Jp. 3aKpeIuvisitoT MPOCa/l0YHble TPYHThI CU/IMKaTU3aLMeH,
ooxurom. IIpope3ko MPOCAIOUHBIX TPYHTOB TayOOKMMH  (dyHAaMeHTaMHu
obecmieuriBaeTcsl mepefiaua Harpy3ku (GyHJaMeHTOB Ha TMOACTHIAINMMNA rpyHT. OHa
BBITIO/THSETCS CBaiHBIMU (hyHAaMeHTaMH U3 3a0HMBHBIX U HAOMBHBIX CBaii, CTOI0aMHU
Y3 3aKpervleHHOro TrpyHTa. Bojo3aluTHble MeporpusTUsl TIPUMEHSIIOTCS, Kak
MpaBW/IO, Ha T/IOI/IKaX CO BTOPBIM THUIIOM I'PYHTOBBIX YCIOBUM MO MPOCAZOUYHOCTH
C L[eJIbI0 CHU)KEHHUS BEPOSATHOCTH 3aMaurvBaHUsi TPYHTOB, UCK/TFOUeHUsI UHTEHCUBHOTO
3aMauMBaHUS Ha BCIO TOJIIMHY, KOHTPOJS 3a COCTOSIHHEM ceTel, o0OecrieueHUst
CBOEBPEMEHHOT0 MpeAoTBPalleHNs] 3aMauyrBaHus.

B KoMmIuiekC BOZO3alUTHBIX MEpPONpPUATUM BXOJUT: KOMIIOHOBKA TeHIUIaHa,
MJIaHUPOBKA  3aCTpaviBaéMOW  TEPPUTOPUM, YCTPOMCTBO TOZ, 3JaHUSAMH U
COOPY’KEeHHSIMU MaslOBOJONPOHUL[AeMbIX SKPAaHOB, KayeCTBEHHasl 3achIlKa Ma3yX
KOT/JIOBAHOB W  TpaHILEW, YCTPOMCTBO VIUMPEHHBIX OTMOCTOK, MPOKJ/aJKa
KOMMYHUKALUM, HECYL[UX BOAY, B HEMPOHUL[@eMbIX JIOTKax, OTBOJ, aBapUHHBIX BOJ,
3a npejiesibl 3aHus.

Ina  obecrieueHUsT TMPOYHOCTH, YCTOMUMBOCTM W SKCILTyaTal[dOHHOMN
HaJ|e)KHOCTH 3/laHWM, BO3BOJWMMBIX B TPYHTOBBIX YCjoBUsiX II-ro Tuma mno
ITPOCa/IOYHOCTH, HeOOXO0/IMMbI pacueThl Ha BO3/IeMCTBUE:

* WCKPUBJIEHMsS] OCHOBAHMs TI0J] 3/laHHEM BC/IeJCTBUE IPOCAJKA TPYHTa OT
COOCTBEHHOI MacCChI;

* HepaBHOMEpPHbBIX TPOCAJOK OCHOBAHUSI OT Harpy3ku (yH/JaMeHTOB B Cayuae
HEeIOJTHOTO  yCTPaHeHWsl TPOCAZIoOUHOCTA TPYHTOB B JAe()OpPMUPYEMOW 30He
OCHOBaHWUSI;

* TOPU30HTAJIbHBIX AecdhopMalliii OCHOBAHMS;

* YCWUJIMH, BO3HUKAIOL[MX B KOHTAKTHBIX YCTPOMCTBaX KPYMHOIAHEIbHbIX TOMOB
TIpU 3aMbIKaHWH Jie)OpMaLIMOHHBIX IIBOB.

KOHCTpPYKTUBHBIE MepONpUATHS TIPUMEHSIIOT TIPU CTPOUTEIbCTBE 3[aHUM Ha
MpoCaJiouHbIX rpyHTax Il Tmmna nmo mpocagouyHOCTH, BO3BOAUMBIX C HUCIIOIb30BaHUEM
KOMILJIEKCa MepONPUSITUM, KOTOPbIe HallpaB/ieHbl Ha:

* TIOBbIIIEHHWEe TPOYHOCTA U 0OIlell MPOCTPAHCTBEHHON >KeCTKOCTU 3[AHUNA U
COOPY’KeHUH;
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* yBe/MYEHUe TOJAT/IMBOCTH 3[aHUM M COOPY)KEeHHMH 3a CueT TpUMeHEeHUs
TMOKUX WK TIO/IaT/IUBbIX KOHCTPYKLIUA;

* obecrieueHHMe HOPMaJIbLHOM JKCILUTyaTallUM 37laHUM W COOPY>KeHUM Tpu
BO3MO>KHBIX HepaBHOMEPHBIX TIPOCA/IKaX TPYHTOB OCHOBAHMUSI.

MeponpusiTusi TepBOM TPYyNNbl BK/OUAKOT: pa3pe3Ky 3/laHUsi 0CaJ0YHBIMU
IIBAMM Ha OT/Je/NbHbIe OTCEKH, YCTPOHCTBO >Ke/ie300eTOHHBIX TIOSCOB U
apMUDOBaHHbIX  IIIBOB, T[IOBBIllIEHWE  CTEeleHW apMHUPOBaHUS  OTAebHBIX
’Kene300eTOHHBIX 3/IEMEHTOB, YCTPOMCTBO >KeCTKHMX TOPU30HTA/IbHBIX [Auadparm,
ycuneHve (QyHZAMeHTHO-TIOABaNbHOM 4YaCTH 3[@HUM U COOpPY)XeHUU MyTeM
TIpUMeHeHHsI MOHO/IUTHBIX UK COOPHO-MOHOMTHBIX (PYyHZAMEHTOB.

MeponpusTysi BTOPOU T'PYIbl COCTOSIT B 0OecrieueHUM TMOKOUW CBSI3U MeEXIY
OT[eNbHbIMA  37IeMEHTaMU KOHCTPYKLMM, TIOBBILIEHWM TUIOLAaJM  OMNUpaHUs
OTZJe/IbHbIX KOHCTPYKTMBHBIX 3/IEMEHTOB, YBeJWYeHWH YCTOUUMBOCTH 3/1eMEHTOB
KOHCTPYKL[MM TIPY TOBBILLIEHHBIX JAe(opMalysXx OCHOBaHUM, MOBBILIEHWU BJaro- U
BO/IOHETNIPOHULIAEMOCTH CTHIKOB MeXX/ly OTZe/IbHbIMU 37IeMeHTaMy KOHCTPYKLUH.

MeponpusaTrs TpPeThber TPYINIbI  3aK/IIOUalOTCI B TIPUMEHEHHWH  TaKHUX
KOHCTPYKTHBHBIX PEIlIeHUM OT[e/IbHBIX Y37I0B M JieTasieid, KOTOpbIe TI03BOJISIIOT B
KOPOTKME CPOKM BOCCTAaHOBUThH II0C/ie HepaBHOMEPHBIX IPOCAZIoK HOPMasbHYIO
9KCTUTyaTalli0 KPaHOB, JUGTOB U T.[., YBeJTMUeHUU rabapyuTOB MeXAy OT/ebHbIMU
KOHCTPYKLIMSIMHU, 00eCIeurBalOIMMH BOCCTAHOB/IEHWE HOPMa/IbHOM 3KCILTyaTaruu
o0opy/I0BaHUS.

[Tpy yaCcTUUHOM yCTpPaHEHWM TIPOCA/IOUYHbIX CBOMCTB IPYHTOB MOBEPXHOCTHBIM
YIUIOTHEHUEM TsDKebIMU TPaMOOBKaMH, XUMHAUYECKUM 3aKperjieHheM, YCTPONCTBOM
IPYHTOBBIX TIOAYIIIEK B Tpefiesiax BCell TUIOIaZM 3/laHUs B OCHOBAaHUU 0Opa3yeTcs
Majio-BOJOHENPOHUIaeMbIii  3KpaH. VIHTEHCUMBHOCThL YBJI@&XXHEHUSI TPYHTa De3KO
CHWKaeTCs.

CylillecTByeT MeTOJi OpraHW30BaHHOTO YB/IaKHEHUSI TMPOCA/IOUHBIX TPYHTOB
OCHOBaHMI 3/laHusl. ¥YBJla)KHEeHHe TPYHTa MPOU3BOIUTCS TOC/Ie BO3BeAeHUsT KOPOOKHU
3aHus ¥ Habopa UM MPOEKTHOM MacChl U »KeCTKOCTU. st obecrieueHus: U3ruOHOMN
JKECTKOCTU YCTPauUBalOTCS >Kee300eTOHHbIE WM apMOKUPITMYHbBIE TIOsica B HWDKHEN
30He (B mofoiiBe (yHIamMeHTa, ToBepX COOPHBIX OeTOHHBIX OI0KOB, B ypOBHE
TepeKPBITHS [IOKOJBHOTO 3Ta)ka) Ha C/Iydaid peayv3aiyy AedopMaliyii mporuba U B
YPOBHSIX MEXKAYITaKHBIX TIEPeKPLITUMA BEPXHUX J3Ta)Kel Ha C/ydya peasv3alidd
nedbopmaiiuu  BbirnOa. ITog dyHAamMeHTamMu yCTpaWBaeTCs TIpPaBUHHO-TIeCUaHast
JpeHupymolas MoAyliKa, pa3fefeHHas Ha "3axBaTKu' [AAWHOM oOkojio 10 M mpu
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IOMOIM TJIMHSHBIX 3aMKOB. BopjopacripefenurenbHass cucTeMa COCTOMT U3
no/iBoisAIIiero Tpyoorposozaa auamerpoM 100 ... 150 MM C BOZOMEpOM, 3a/IBHXKKOM,
oTBeTB/IeHUsIMU TPYO Auamerpom 70 ... 100 MM C pa3faTOuyHbIMHU IITyllepaMHu U
BO/IOTIPYEeMHHKaMHU.

Berurcnsiercss o6bemM BoOJbl, HeOOXOAWMBIN [jiss TIOJHOTO BOJOHACHIEHUS,
BpeMsi yBJa)KHeHUs1 TrpyHTa. OpraHu3yroTcs paboTbl [0 Teoje3uyecKoMy
HabsmoieHnio 3a fAedopmalusiMu 3[aHus. B TeueHWe OJHOTrO-TIO/yTOpPa MeCSIeB
rmocse Havasa paboT 10 yBIaXHEHUIO JAedopMaiiii TPYHTOBOTO OCHOBAaHUS
CTaOUM3UPYIOTCS: CKOPOCTb TPOCAJKU He TipeBbillaeT 1 MMm/cyT. B mepuof,
Pa3BUTHS TIPOCAZIOK OTIPeeNISTFOTCS 3HAUeHHsI OTHOCUTE/LHOTO Tiporuba (Beiruba) u
KpyueHusi. [Ipu mpubIMmKeHNd X K KPUTHYECKHUM BeJIMUMHAM H3MEHSIOT PeKUM
yBJIaKHeHUsl. BenuuuHa mpocafiku MOXKeT AOCTUraTb OAHOTO MeTpa. BcienctBue
3TOr0 3[@HUI0 TMPUJAIOT HayaJbHBIM CTPOMTEIbHbIM TOABEM HAa BEJIUUUHY
O’KU/IaeMbIX MPOCaZOK.

Ilnsg OeckapKacHBIX 3[JaHUM BBICOTOM [0 12 STa)ked, pacCUMTAHHBIX M
3alpOeKTUPOBAaHHBIX Ha MPOCAJOYHBIX TPYHTaX C KOMILIEKCOM MEpPOIpHUITUM,
nipefieIbHbIMU AiehOpMaldsIMU SIBJISTFOTCSL:

* CpeHsIg CyMMapHasi ocaZika v rpocajka us = 20 cm;
* OTHOCHUTeJIbHAs1 pa3HOCTb CYMMapHbIX Mpocaiok ( Asr ) = 0,002;
* KpeH i, = 0,008.

HornycTuMble HAaK/IOHBI JUQTOBBIX IIaXT B JeCATb pa3 HWKe BeJIMYMHBI
npefile/IbHOr0  KpeHa. BcrezcTBue 3TOro mpeAycMaTpUBarOT COOTBETCTBYIOLLME
3a30pbl BOKPYT JIM(PTOBBIX LIAXT.

[lpocagka  rpyHTa  BbI3bIBaeT  TOPWU30HTa/JbHbIE  TEepeMelleHusi U
JIOTIOJIHUTEJIbHBbIE CKUMAROIIUE Y pacTArMBarollye YCUIns B (PyHAaMeHTax, CTeHaxX U
KOHCTPYKLUSIX TIepeKpPbITHHA. BO3MOKHBI TOPU30HTa/IbHBIE TIepeMellleHUsT OTAebHbIX
3/1aHKH B 1]€JI0M WUJIA CEKLIUH.

IIpakTHyeckas moAroroBkKa Neb
OnpepeneHne pa3MepoB 30HbI NPOCA/JKM U THUIA TPYHTOBBIX YC/I0BUM 110

MpoCcag04HOCTH

Ieanb padoTsI
ITpakTHUyeCcKoe 3HAKOMCTBO C OTIpe/ie/IeHHeM pa3MepOB 30HbI ITPOCAKKU U THIIA

IPYHTOBBIX YCJIOBHH IO MPOCAZ0YHOCTH.
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TeopeTnueckas 4acTb
[Ipy cTpouTeNbCTBE Ha MNPOCAJOUHBIX TPyHTax (yHAAMEHTbl 3[aHUW [aroT

JOTIO/THUTe/IbHbIe ZilehOpMaliui MY TIOBBILLIEHWH BJI&XXHOCTU OCHOBaHUS, MpUUEM
3TU JAedopMallid MOTYT BO3HMKaTh He TOJbKO OT BHeEIIHeWl Harpy3ku, HO U OT
COOCTBEHHOTO Beca TpPyHTa. 3aMauMBaHWe BO3MOXKHO KaK CBepXy, W3 BHEIIHHX
VWCTOYHUKOB, TaK W CHU3y TIpU TOABEME YPOBHS MOJA3EMHBIX BOJ, a TaKke B
pe3y/ibTaTe MOCTeNeHHOr0 HAaKOIJIeHUS BIaTu B TPYHTe.

[Tpoca/jouHble TPYHTBI XapaKTePU3yHOTCS:

a) OTHOCUTEJIbHOM MPOCAl0YHOCTBIO € — OTHOCUTE/BbHBIM C)KaTMeM TDYHTOB
TIpY 3aZIlaHHOM [IaBJIeHWH TI0CJIe UX 3aMayrBaHuUs

& = (h,—hg) / hy, (1.2)

rae h, — BeicoTa oOpa3ija ob6kaToro 6e3 BO3MOXKHOCTH OOKOBOTO pacIlIpeHHUs
NIABJIEHUEM D, PABHBIM [IaBJIEHHIO OT COOCTBEHHOTO Beca

TPpyHTa U Harpy3ku ot ¢yHgameHTa; hsl — BbicoTa Toro ><e oOpasilia Tocse
3aMauyMBaHMs /10 TOJHOTO BOJOHACHILEHUS] TIPU TOM »Ke p; hg — BbICOTa TOTO Xe
obpasija o6)kaToro /JiaBjeHVeM, paBHbIM JaB/eHHI0 OT COOCTBEHHOrOo Beca Ha
paccMmaTtprBaeMoil riyouHe;

6) HavaLHBIM TTPOCAZIOYHBIM [JaBJIeHUEM ps — MUHUMA/ILHBIM JlaB/IeHUeM, TIpU
KOTOPOM HauWHAIOT MPOSIBJSATLCS MPOCAZIOUHble CBOMCTBA FPYHTOB IMPU UX TOJHOM
BO/IOHACBIITI|EHUH, TIPU 1ab0paTOPHBIX HCTBITaHUSAX OHO cooTBeTcTByeT €sl = 0,01;
TIPU TI0J/IeBBIX —Pe3KOMY HM3/I0MY Ha Trpaduke p—s (ripefiesly TPOIMOPIIMOHABHOCTH),
KOI/la 0CaJIka BO3pacTaeT Ha C/eAyHOLleld CTYIeHW HarpykeHusi He MeHee ueM B
T0JITOpA pasa;

B) Haya/JbHOMW MPOCAJJOUHOW BJIAKHOCTBIO S| — MUHUMAa/IbHOW BJIA)KHOCTBIO,
TIpY KOTOPOU MPOSIB/ISIFOTCS MPOCa/J0YHbIe CBOMCTBA TPYHTOB.

[Tpocamounbie gedopmalivy 1Mo TayOHMHE MOTYT XapaKTepH30BaThCsl Ha/IAUMeM
TpeXx 30H:

1) BepxHsis 30Ha — TIPOCajika MPOMCXOAUT OT BHEIIHel Harpy3Kd B TIpejesax
nedopMupyeMoii 30HbI OT MO/OIIBLI (DyHaMeHTa /10

r/1yOMHBI, Ha KOTOPOW CyMMapHble BepTHUKa/IbHbIe /JaB/ieHUs] paBHbI HauabHOMY
MPOCaJjOUHOMY

0, = ng + Gzp = psl,
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rge Oz — HalpsoKeHUud OT COOCTBEHHOTO BeCa, Oz, — /[OIIOJIHUTEe/IbHbIE
HalIpsDKeHH S,

2) HeWTpasibHas 30Ha, B Mpejiesiax KOTOPOM Npocajika FPYHTOB OTCYT- CTBYET;

3) HWXHAA 30Ha IIPpOCajgKu OT TOUKH, I'/le CYMMapHOe JaBJ/ieHre OZ = pSl WUiIu oz
MHUHHUMAJIBHO [0 HIDKHeH 'PaHULbI HpOC&,Z[O‘-IHOﬁ

TOJIIIH.

prHTOBbIe YC/I0BHSA CTPOUTEJ/IBHBIX IJIOa/l0K B 3dBUCHMOCTH OT BO3MO>KHOCTHU
MpOsBJ/IEHKSA ITPOCAA0OYHBIX CBOICTB AeJIATCA Ha JBd THUIIA:

[ TMLm — B KOTOPBIX BO3MOKHAa B OCHOBHOM IPOCa/IKa OT BHEIIHel Harpysku, a
npocazika OT COOCTBEHHOT'O Beca He MpeBbIllIaeT ST CAHTUMETPOB;

II Tum — KpoMme TpOCaZIKM OT BHeIIHeWl Harpy3kd BO3MOXKHA MpOCajKa OT
coOCTBEHHOTO Beca, pa3Mep ee MpeBbIllIaeT MsTh CAHTHMETPOB.

ITpakTHueckass moAroroBka Ne6
Oco0eHHOCTH MPOEKTHPOBAHUA CBAWHBIX (DYHJAMEHTOB B MPOCA/JOYHBIX

rpyHTax

Ilenb padoThI
[TpakTHUecKoe 3HAKOMCTBO C 0COOEHHOCTSIMU TIPOEKTHPOBAHMS CBaiHBIX

dbyHZaMeHTOB B POCAZIOUHBIX TPYHTaX.

TeopeTnyeckasi 4aCTb
[IpoekTpOBaHWe BeAeTCsl B 3aBUCHMOCTH OT THWIIA TPYHTOBBIX YCJIOBUM MO

MPOCaJJOYHOCTH, BEJWUMHBI U XapakTepa IPWIOXKEHHBbIX Harpy3ok. CBaitHble
dbyHIaMeHTbl C/ieflyeT TPOEKTUPOBaTb C TMPOPe3KOW MPOCAJOUHOM TOMIM U
olnupaHueM UX Ha MajloCKuUMaeMble CJIOM TPYHTA.

[Ipy npoekTupoBaHuWM (yHJAaMEHTOB B TPYHTOBBIX YC/AOBUSX | Tuma mno
TIPOCA/JOYHOCTH PEKOMEH/IyeTCs 3arayOsiaTh HU)KHUE KOHI[bI CBall He MeHee ueM Ha
0,5 ... 1 M B HepocaiouHble MJIOTHbIE U CPeJHEN TIJIOTHOCTH MeCKU WM TJIMHUCTBIE
IPYHTEI C MokasaTteneM Tekyuyectd IL < 0,6. B rpyHTOBbIX ycinoBusax II Tumna cau
3arnyO/sFOT B HENPOCaZiouHble TIMHUCTBIe TPYHTHI € IL < 0,4 ayst 3a0UBHBIX CBail U
IL < 0,2 anst 6ypoHabMBHBIX CBaii pu sseg < su; IL < 0,2 ayisa 3a0MBHBIX cBakt U IL <
0 g OypoHaOWBHBIX TIPDU SSeg > SU B TPYHTOBBIX ycioBusx Il Tuma. PacueTHbie
XapakTepuctuku R, E, ¢, ¢ JO/DKHBI OMpeAessTcsl MpU TMOJTHOM BOAOHACHILEHUH
rpyHTa, IL > 0,4.
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Ecm npoektupyercss 3panve Il knacca CHull pomyckaercsa HerosiHast
rpope3Ka CBasiMd TIPOCAZIOYHOM TOJIIU C 3aryiyb/ieHneM MX HWKHUX KOHIIOB He
MeHee YeM Ha OJMH 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 6osiee 30 cm
MIPOEKTUPOBaHNe CBAaWHbBIX (PYH/IJaMEHTOB He PeKOMeH/yeTcsl, TaK KakK WX Hecylast
criocobHOCTh He OyZeT obecrieueHa.

ITopsaaoK pacueTra cBaliHbIX (PyHAAMEHTOB

1. OmpesienieHrie HecyIrie CTIOCOOHOCTH CBav (C y4eTOM CUJI OTpHULIATeTbHOTO
TPEeHUs).

2. Onpegenexvie TpeGyeMOro KoJiMuecTBa CBail, KOHCTPYHMPOBaHHe POCTBEPK.

3. ITpoBepKa JjaB/ieHus T10 TIO/OIIIBE YCJIOBHOTO CBAMHOTO (hyH/IaMeHTa U pacuer
OCafIKH.

IIpakTyeckas nmoaroroBka Ne7

MeTo/ibl YKpeIlJIeHHsI MACCHBA M KOHCTPYKIUH (hyHJaMeHTOB
B MPOCAJ0YHBIX IPYHTAX
Iennb padoThI
ITpakTHyeckKoe 3HAKOMCTBO C METO/IaMH YKPEeIJIeHHst MaCCHBa ¥ KOHCTPYKLIUH

(dbyHaMeHTOB B MTPOCA/I0YHBIX FPYHTaX.

Teopernueckas 4yacTb

IToBepXHOCTHOE YIJIOTHEHHE TPYHTOB TsDKe/JILIMU TPaMOOBKaMH

71 yTIJIOTHEeHUSI TPYHTOB MCMO/B3YIOT MeTa/yinyeckue WM >kene300eTOHHbIe
TpamboBKU auametrpom 1,4 ... 3,5 m; maccoii 2 ... 10 T, (Tsbkenbie) U g0 50 T
(cBepxTspkenbie). IlogbeM u cOpacbiBaHuMe TpPaMOOBOK MPOU3BOJAT KpaHOM WU
JPYTUM MeXaHW3MOM C BbICOTHI 4 ... 8 M. TpamboBaHMeM co3/1aeTcsl YIJIOTHEHHbIN
CJI0¥ ToMMHOM 1,5 ... 6 M B 3aBUCMMOCTH OT Beca TpaMbOOBKH, TI/IOIIa1 ee paboueit
TIOBEPXHOCTH, BBICOThI CcOpachbiBaHUs, YKMC/a yJapoB, BUja IPyHTa, ero HadyaabHOMN
IIJIOTHOCTH.

[Tog peiictBueM TpamboBaHUMsS oOpa3yeTcsi YIJIOTHEHHasi 30Ha, B Tpefernax
KOTOPOM MJIOTHOCTb CyXOrO IPyHTa U3MEHSIeTCSl OT MaKCUMa/IbHOM B BEpXHEeHM 4acTy
[0 3a[jJaHHOW Ha HIDKHEM TpaHULle YIUIOTHEHHOU 30HBbL. 3a HIWKHIOK TDaHUL]Y
YIUIOTHEHHOM 30HBI TIPUHMMAaETCsl TpaHWLla, Ha KOTOPOM YJeslbHbIA BeC CyXOro
TPYHTa JOCTUTAET: /IS TIeCKOB Y45 = 16 KH/M®, cyreceit — 16,5, Cyr/IMHKOB U TJIMH —
17, 17,5, 1eccoBbIX MPOCA0YHBIX TPYHTOB — 16 KH/M® M yCTpaHSFOTCS ITpOCajOUHbIe
CBOMCTBa.
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YnjioTHeHUe TsDKeJTbIMU TpaMOOBKaMH MPOCA/IOUHbIX TPYHTOB MPUMEHSIeTCsT Ha
TIowWaAKax I Tumna rno mpocajoyHOCTH [J/1s1 YCTPAHEHHUs STUX CBOMCTB B OCHOBAHUH
dbyHmamMeHTOB, a Ha miomaakax Il Tuma — Takke W /S CO3[aHUsA
MaJIOBOZIOTIPOHULIAEMOT0 3KpaHa MoJ BCeM 3AaHueM. [Ipu HernomHOM yCTpaHeHWH
MPOCAJOYHBbIX CBOMCTB HA MUoljagKax co Il TWUMOM TpPYHTOBBIX YCIOBUM MO
MPOCAJJOYHOCTA TMOBEPXHOCTHOE YIUIOTHEHWE TIPUMEHSIeTCI B COYeTaHUuU C
rpe/iBapuTe/IbHbIM 3aMauyMBaHUEM.

YI/IOTHeHWe TPYHTOB TSDKe/JBIMM TpPaMOOBKaMU TIPUMEHSIETCS TIPU CTeTleHH
BIXXHOCTH Sr < 0,7 ¥ IJIOTHOCTH CyXOro rpyHTa pg < 1,6 r/cm’.

YmoTHeHWe TpamM0OoBaHWeM  Iiejieco0Opa3HO BeCTH, €eCIM  TIOHKDKeHHe
TIOBEPXHOCTH TIPU TpaMOOBaHUM TIPeBbIIaeT 7 ... 8 CM ZJig CBSI3HBIX U 5 CM IS
HeCBSI3HbIX TPYHTOB.

TpeOyemasi riyOvHa yTUIOTHEHUs] TPOCAIOUHLIX TPYHTOB OTMpeesiseTcs U3
YCJI0BUSL TIOJTHOTO yCTPAaHEHUWsl IMPOCaJOYHbIX CBOWCTB TPYHTOB B Ipefesiax BCeu
nedhopMHPYeMOI 30HBI WM TOJILKO B BePXHEM ee 4acTH Ha TJIyOWHY, MPH KOTOPOM
CyMMapHble O0CaJKM U TpocaZku ¢GyHAAMEHTOB He TIPEeBBIIAIOT Mpe/enbHbIX
BeJIMUMH. [Ipy yIJIOTHEHUU C 1e/bI0 CO3/JaHUs CIIOIIHOTO MaIOBOJOTTPOHULIAEMOr0
9KpaHa rTyOuHa YIJIOTHeHHs Jo/KHa ObITh He MeHee 1,5 M.

ITopsoK pacyeTa 0OCHOBAHHUH, YIIJIOTHEHHBIX TSHKeJTbIMH TPAaMOOBKaMH

1. Onpesenenuie T/yOHUHBI 30HBI YTUVIOTHEHHSI M BeJTMUMHBI HeJjoO0Opa rpyHTa [0
TIPOEKTHOW OTMETKH.

2. OrnpeneneHvie pa3mepoB (yHJaMEHTOB, WCXOAS M3 TMPOYHOCTHBIX U
nedopMallMOHHBIX XapaKTePHUCTUK YIJIOTHEHHOTO OCHOBaHWUS,

NpUHUMaeMbIx 1o Tabs. 1.9, 1.10.

3. Pacuer no II rpymnme mnpefenbHbIX COCTOSSHWW, BK/IHOUYAKOLIWMKA TMPOBEPKY
TIPOYHOCTH MO/ CTH/IAOLIEr0 HeYIIJIOTHEHHOT O TPYHTa,

pacueT 0CaJoK M0 Cxeme [BYXC/JIOMHOTO OCHOBAaHUS U TIPU HEoOXOAMMOCTH
pacyeT NpoCajKu.

4. YBenuueHre pa3mepoB (yHAaMeHTa WiId pa3MepoB TPaMOOBKHU (JuameTpa U
MacChl) TIPU MIPEBBILLIEHNH TTPeJeTbHO A0y CTUMBIX

3HaueHul AedopMariuid.

5. OnpefieneHrie pa3mMepoB YIVIOTHIeMOU muioiaau bs, 1s.

PacuéT u npoeKTHpPOBaHNe 'PYHTOBBIX MO/yIlIeK
['pyHTOBbIE TIOAYIIKKM TIPUMEHSIIOT C TOW >Ke 1leJibl0, YTO U YIUIOTHEHHe
TsDKeNbIMU TPaMOOBKaMH, T.e. /IJII YCTpaHeHUsl TIPOCaJJOUHbIX CBOWCTB B TIpejiesiax
BCell WM B BepXHel uacTu Je(opMUPYeMOU 30HbI WU /IS Tepe/lauy JlaBjieHUsl Ha
Oosiee MPOUHBIM TPYHT IO CPaBHEHUIO C HecyluMm cioeM. [Ipy ux ycCTpoOMCTBe
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C/1abblii TPYHT 3aMeHSIIOT TeCYaHbIM CpeZiHel KPYMMHOCTH U KPYIHbBIM WM MeCTHBIM
TJIMHUCTBIM. [IprMeHeHUe TOAYIIeK CTOCOOCTBYeT yMeHbIlIeHHIO0 U BbIpaBHUBAHUIO
0CaJIoK COOpY>KeHHsl, CHIPKeHHI0 00beMa U rTyOuHbI 3aneranusi (yH/1aMeHTOB.

K rpyHTaM, UCIo/ib3yeMbIM B KaueCTBe TIOYIleK, TTPebIB/SIOTCS TpeOoBaHUS
yA000yK/IaIbIBAEMOCTH C 3a/laHHOM TIJIOTHOCTBIO, BHICOKOTO COTIPOTHBJIEHUS C/IBUTY
Y YCTOMYMBOCTH CKeJleTa TPyHTa MPU yBJIaKHEeHUU. [1eCcoK 1pu yCTpOUCTBe MoAyIIeK
YIUIOTHSIIOT TOCJIONHO, OOBIUHO, KaTKaMM Ha IMHeBMOKOJeCHOM xofy. ILioTHOCTb
KaKJOro CJ0s KOHTpoyvpyercd. IIpu ycTporcTBe mnofyliek [Jjsi CO3[aHUs
CIUIOLLIHOTO BOJOHEIIPOHUL[aeMOr0 3KpaHa IIPUMEHSIIOT T[JIMHUCTble TPYHTBHI C
y/ie/IbHBIM BECOM CyXOro TpyHTa Y4 > 17 KH/M>.

[Ipy ycTpouCTBe TPYHTOBBIX TMOAYIIEK C 1[e/blI0 JUKBUJALMA TPOCAJ0YHBIX
CBOMCTB UCMOJIb3YIOT TecuaHble TPYHTHI (Ha muioijajgkax [ Tuma mo npocajjo4HOCTH)
Y [JIMHUCTBIE, C YAeILHBIM BECOM CyXOro FpyHTa Y4 > 16 KH/M?.

['pyHTOBBIE TTOAYILKN IPUMEHSFOTCS:

1) Korzia cTerneHb B/Ia)KHOCTU TPYHTOB B OCHOBaHUU (pyHAamMeHTOB S, > 0,7;

2) Tipy HeoO6XOUMOCTU YIUIOTHSTEH CJIOM TOMIMHOM Gonee 3 ... 3,5 M, B 3TOM
C/lyuyae MPUMEHSIeTCS ABYXCJIOMHOe YIUIOTHEHWe MyTeM COYeTaHUsl MOBEPXHOCTHOTO
YIUIOTHEHUSI TsDKeJTbIMUA TpaMOOBKaMH C YCTPONCTBOM MOBePXY YIJIOTHEHHOTO CJIOst
TPYHTOBOW MOJYIIKH;

3) m0Opd  HEBO3SMOXXHOCTU  IIOBEDXHOCTHOTO  VIUIOTHEHUS  TSDKEIbIMU
TpaMOOBKaMU.

HeobxofuMasi TOMII[MHA TPYHTOBOM TIOAYIIKW OIpefiessieTcsi TakuM o6pa3om,
yToObl JlaBieHUe, TiepejjaBaeMoe Ha TOACTUIAIOUIMM CJIOM, He TMpeBbIllaIo
pacueTHOr0 COMPOTHUBJIEHUS ITOTO TPYHTA Rz, a Tak)Ke pacyeToM M0 AeopMaLiysiM.

IlopsafOK pacyeTa rpyHTOBOU MOAYIIKH

1. OrmpegeneHve pa3MepoB TpyHTOBOM moayiiku hs, bs, 1s; pa3mepon
dbyHgaMeHTa 10 MPOYHOCTHBIM U Jle(pOpMaljMOHHBIM

XapaKTepPUCTUKaM YIIJIOTHEHHOTO rpyHTa noAyiiku (tabmn. 1.9 u 1.10).

2. Pacuer no I rpyrire npefie/ibHbIX COCTOSTHUM.

3. Pacuer mo II rpymnme mnpenenbHbIX COCTOSIHWMM, BKJIFOUAKOLIEN TPOBEPKY
IIPOYHOCTH IO CTU/IAIOLLero €105, pacyeT 0CaJKU U IpU

He0OX0IMMOCTH pacyeT MPOCAKH.

PacuéT ¥ npoeKTUPOBaHNe apMHPOBAHHBIX TPYHTOBBIX MOAYyIIEeK
[Tpu cTpouTenbCTBe 3[aHUI U COOPYKeHUH Ha C/1abbiX ¥ MPOCAJ0YHbIX TPYHTaX
B KaueCcTBe MCKYCCTBEHHOIO OCHOBAHMSI MOTYT HCIIO/b30BaTbCs TPYHTOBbBIE
MOAYIIKHA, apMUPOBaHHbIe pPa3MYHbIMA MaTepuaiaMu — CTEePXKHSIMH, CeTKaMH,
BOJIOKHaMH. APMOTDYHT TIpe/icTaB/sieT coO00M KOMIMO3UTHBIN MaTepuas, B KOTOPOM
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apMarypa IepepacripeesnsieT YCUIUS pacTsKeHUs-CKaThsl Ha TPYHTOBYIO MOAYIIKY,
CHWXaeT J1e()opMaTUBHOCTb OCHOBAHUSI

Pa3mepsl rpyHTOBOM TOAYLLKK OMpPEAeNSIOTCA B COOTBETCTBUM C TIpebIAYIIUM
MyHKTOM. K umMc/ly OCHOBHBIX (DaKTOPOB, B/IUSIOIIMX Ha HECYIIYI0 CIOCOOHOCTh
apPMHUPOBAHHOI'0 OCHOBAHHWS, OTHOCATCS: OTHOCHUTE/IbHOE PAaCCTOSIHUE OT TIOZOLIBBI
dbyHAamMeHTa [0 apmupyroilerocsi jieMeHta hs =0—1 (onTUMasbHble 3HaueHUsl,
T10JIyYeHHbIe o 9KCIepUMeHTa/IbHbIM JIaHHBIM (hs=hs/B=0,15-0,25),
OTHOCUTe/bHAs JyIMHA W [IUpWHA apMupyromiero snemeHta Ls(Bs)=1-4
(ontumanbHble 3HaueHus1 Ls(Bs)=2—-2,5), MHTeHCUBHOCTb apMupoBaHus ds/s =0,5—7
(onTiMasnbHbIe 3HaueHus ds/s=2-4, rae s =s/B —OTHOCUTeNbHBIN 1Iar apMHUPOBaHUS;
ds — nuameTp CTep>kKHeHl, CM); OTHOCUTe/bHasl TJIOTHOCTh TPYHTOB OCHOBaHUS (/is
necuaHbIx noayuek p = 1,65) p=1,6 ... 1,7.

ITopsafok pacyeTa apMHUPOBAHHBIX PYHTOBBIX MMOAYILEK

1. Ha3HaueHue rlapaMeTpOB apMHUPOBAHHOTO ocHoBaHus: hs , L. s,ds /s, p.

2. Onipepienienye pa3MepoB (yHZAMeHTa U MOAYILKH.

3. [IpoBepka MPOYHOCTH €1ab0T0 TIOCTU/IAIOIIETO C/I0SI ¥ PacueT OCaJKH, a TpH
HeobxoaumMocTH, eciu hs < Hsl v mpocagkm.

4. Pacuert 1o I rpymre rpeziesibHBIX COCTOSIHUM (T10 HeCyIiel criocCOOHOCTH).

[Ipy¥ HEBBINIOJIHEHWU YCJIOBUSI U3MEHSIOT TapaMeTpbl apMHPOBaHUs, pa3Mepbl
MOAYLLIKYU UK (QyHJaMeHTa.

BbITpaM0oOBBIBaHKHE KOT/IOBAHOB

MeToi  ycTpoMicTBa  CTONMOUaTBIX M JIEHTOUHBIX  (yHZAMEHTOB B
BbITPaMOOBaHHBIX KOT/IOBaHAX MPUMEHSIOT:

1) mpu cTpouTeNbCTBE Ha MPOCAJ0YHBIX FPyHTax | Tuma 1o mpocajouyHOCTH NpU
I, > 0,03, ys < 16 kH/M?, S, < 0,75 ps GyHAaMeHTOB Her/iy60KOro 3a/10KeHus U Sr <
0,65 A yanuHeHHbIX (GyHZAMeHTOB;

2) B rpyHtax Il Tuma mo MpocafilouHOCTHM B TOM CJly4yae, eCld CyMMapHasi
Be/IMUMHA TPOCaZiIKi OT COOCTBEHHOTO Beca W ocaZky (pyHAaMeHTa OT Harpy3Ku He
TpeBbIIAeT Npefie/IbHO JOMYyCTUMBIX 3HAUEeHUU;

3) A1 TIPOU3BO/CTBEHHBIX M CKIA[CKUX OJHO3Ta)KHBIX 3JaHUM C HeCyIUMU
KOHCTPYKLUSIMUA, MajlOuyBCTBUTETbHBIMA K HEPAaBHOMEDHBIM OCa/IkaM M Harpy3Kou
Ha oTfe/abHbId (yHAamMeHT f0 400 KH npu MakcMMasibHOM Be/TMYMHE MPOCAJIKU Sg, g
< 20 cM, ¥ IpYMeHeHHUH KOMILJIeKCa BO03aIlUTHBIX MEPOTIPUSTUM.

CronbuaTbie dyHAAMeHTbl TPUMEHSIFOT [/ KapKaCHbIX ITPOMBIIIIEHHBIX,
TPKJAHCKUX 3[aHUM TMpU BepTHKalbHOM Harpy3ke a0 2000 kH; seHTOYHBIe
ripepbIBUCTHIe TIpY Harpy3ke 10 300 kH/M; dyHAamMeHThI C yllIMpeHHbIM OCHOBaHHEM
peKOMeH/yeTCsl TIPUMEeHSATh TPy Harpy3kax cBbitie 500 ... 800 kH.
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B cBsi3u ¢ Tem, uTO Mpu TpaMOOBaHWM Ha PSIZIOM pacrioio’KeHHbIe 3/aHus U
COOpYXXeHUsT MOTYyT IiepefjaBaTbCsl [AUHAMHUUYECKHEe Harpy3Kd, OrpaHWYMBAIOTCA
MHUHUMAa/IbHO [OMYyCTUMBbIE DAacCTOSIHUS: 0 COOPYKEHUM He WMEIOLIWX TPEeLIVH B
cTeHaX — He MeHee 10 M, [0 COOPY)XeHUM C Tpel[MHAaMH B CTeHaX, a Takxke [0
WH>KeHepHBIX KOMMYHHUKALIMA U3 UyTYHHBIX, KepaMAUeCKuX, acOecToBbIX TPyO — He
MeHee 15 M. Ecyii Macca TpaMOOBOK MeHee TpeX TOHH, 3TU PAaCCTOSIHUSI MOTYT OBITh
yMeHbllIeHbl B [10JITOpa pasa.

[Ipu ycrpotictBe GyHAaMeHTOB ryybrHa TpamboBaHus coctasisieT 0,6 ... 3 M.
Tpamb6oBka maccoit 1,5 ... 10 T, umeromiast hopMy (yHIaMeHTa, MMaJjaeT C BbICOTHI 6
... 10 M. Yk/10H 60KOBBIX TpaHeli TpaMOOBOK M3MeHsIeTcs B rpefiesiax ot 1: 1,5 1o 1:
3. [ns TpamOoBaHWs KOTJOBAHOB M0 (yHAAMeHTbI C YIIMPEHHbIM OCHOBaHHEM
TIPUMEHSIIOTCSI TPaMOOBKH KBa/IpaTHOM, ITIeCTUTPAHHOM WKW OKPYIJION (GopMbI C
yIJIOM 3a0CTpeHus HiKHero KoHmja 60 ... 90°. Beicora TpaMOOBKM [I0O/DKHA
TIPeBBIIIaTh MaKCUMaJIbHYIO TyOHMHY TpamOoBaHHMsS KoTjoBaHOB Ha 10 ... 20 cwm.
Macca TpamMOOBKM Ha3HayaeTCsl, UCXO/[s M3 TOTrO, UTOOBI JjaBieHWe TI0 OCHOBAHUIO
Tpam00BKHU Ob110 He MeHee 30 KIla a5 dyHAaMeHTOB Oe3 yImpeHus, U He MeHee 50
kKl[la — c ymmpenweM. Pa3mepbl TpamMOOBKM Ha3HAualOTCS B 3aBUCUMOCTH OT
pa3MepoB (yHZaMeHTa U B 1ie/IsIX YHUDUKAI[MW IPUHUMAOTCS PaBHBIMU 110 HU3Y 0,3
... 1,6 M c mmarom 10 cm.

BbiTpaMOOBbIBaHHE TPYHTOB TIPOM3BOJSAT C TIOMOIIBIO KpPaHOB WM
5KCKaBaTOPOB C KOMIUJIEKTOM HaBeCcHOro obopypaoBaHus. DyHjamMeHTbI B
BBITDaMOOBAaHHBIX ~ KOT/IOBaHAaX TPOEKTUPYIOTCS MOHOJWTHBIMH C  YUETOM
OeToOHMpOBaHUSI KX BPACIOp CO CTeHKaMW KOT/0BaHa. B Xozie BbITpaMOOBBLIBaHUs
MPOUCXOJUT OJHOBPEMEHHO YCTPOWCTBO KOT/IOBaHA U YIJIOTHEHWE TpPyHTOB. B
OCHOBaHUM (YHAaMEHTOB 00pa3yeTcs yIUIOTHeHHas 30Ha ¢ yd > 16 xkH/M?, uto
TIPUBOJUT K YCTPaHEHUIO TIPOCAJIKH B 3TOU 30He.

B TOoM ciy4ae, ec/ii B OCHOBaHMM KOT/JOBaHa BO BpeMsi TpaMOOBaHUS
VK/IaZIbIBaeTCs I1e0eHb WM >KeCTKHi OeTOH, TIPH ero BTPaMOOBLIBAHUM CO3/]a€TCS
ylMpeHue, YTO TIPUBOJUT K YBeTMUeHHUI0 Hecyllel criocobHOCTU OCHOBaHuUsA OT 1,5
70 3 pa3 B 3aBUCUMOCTH OT 00beMa BTpaMOOBaHHOT'O MaTepHaria.

ITopsiok pacuera

1. Onpepenienvie pa3mMepoB (PyHJaMeHTa IO HalpsDKeHUsIM B CpeJJHEM CeYeHUH
¢yHmamentTa Am = Fv / om, pa3MepoB YyIJIOTHSIEMOM 30HBL. [ (yHAaMeHTOB C
YILIMPEeHHOW YaCThIO OrpejieieHne oObeMa BTpaMOOBaHHOTO MaTepuasa U pa3MepoB
YILIUPEHHOM YaCTH.

2. Pacuet no I rpyrire npe/ie/ibHbIX COCTOSIHUM.

3. [IpoBepka AaBneHus Mo/, MOAOIIBOM (PyHAamMeHTa. PacueT ocagku.
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4. OrpeseneHrie HeoOXOJWMOM MacChl TpaMOOBKHM, UHC/IAa yAapoB /s
TOJTyYeHHsT 3a/laHHON TMyOHHBI TpambOoBaHUs, HeoOX0AUMOro o0BemMa BOJABI IS
TIOJTyYeHHST OTTTUMAaJIbHOMN BIaXKHOCTH.

I'pyHTOBBIE CBau

['nmybuHHOE YIIOTHEHHEe TPYHTOB MPOOWMBKOW CKBAa)KWH (TPYHTOBBIMHU CBasiMH)
TIPUMEHSIeTCSI TIPY HeoOXOJUMOCTU YCTPaHEeHUsI TIPOCA/IOUHBIX CBOMCTB TPYHTOB Ha
rnybuHy g0 24 M, TIpM yCTPOMCTBEe TIPOTHBOGHILTPAIJMOHHBIX 3aBeC, TIpPH
OTCYTCTBUM TMPOC/AOEK TIUIOTHBIX TPYHTOB, T[€CKOB, MaJOB/Ia)KHbIX CyIleCeu,
riepeyBJ/IaXKHEHHOTr 0 rpyHTa co Sr > 0,75 ¥ BepXOBOJKHU.

Y1ulI0THeHMe TpPOCa/IOUHBIX TPYHTOB BBIMOJIHSETCS M3 pacyeTa [JOCTH)KEeHUs
CpeHero 3HaueHusl y/e/lbHOr0 Beca CyX0ro yIJIOTHEHHOI'O FPYHTa Ha Iiolagkax ¢ |
TUIIOM TPYHTOBBIX YC/IOBMIA 110 MPOCafoYHOCTH — 16,5 KH/M?; 1T Tmna — 16,5 kH/m? —
B TpejiesiaX BepXHero cios Ha rnyouny Hy /2 u 17 KH/M® B nipefie/iaX HXKHETO C/I0s
Ha Ty >Xe mIybuHy. B c/iyuyae TIpOOMBKM CKBa)KWH B Iie/iIX YCTPOMNCTBA
MPOTUBO(MUILTPALMOHHBIX 3aBeC, Y/e/IbHbINA BeC CyX0oro rpyHTa Ve > 17,5 kH/M>.

[Tpu nprviMeHeHUM TPYHTOBBIX CBall /il YCTPOMCTBA MPOTUBO(MUIbTPALIMOHHBIX
3aBeC 3aChIlKy CKBa)KUH BBITIOJHAKT CYIVIMHKAMU WA [JIMHAMU. YIUIOTHeHue
I'PYHTOBBIMU CBasiMU BBITIOJ/IHSIFOT HA TPYHTOBBIX YC/I0BUAX | THMA T10 TIPOCaj0YHOCTH
— B Tipefiesiax e OpMUPYeMOit 30HBI hgp, II THIIAa — Ha BCIO TyOHHY MPOCA[OUHOM
Tomuy. OTMeTKa HM3a TPYHTOBBIX CBall TIPUHMMAETCSI Ha OJWH MeTD BBIIIIe
TIPOEKTHOU I'TyOWHBI YTIJIOTHEHHSI.

['pyHTOBBIE CBau pa3MeljaloT B LIaXMAaTHOM TOpPsiJIKe, TIPUUEeM YUC/IO PSZOB T10
IJIMHe W IIWpHHE JIO/DKHO ObITh He MeHee TpeX. [lepBbIM psii pacriosiaraioT Ha
pPacCTOSIHUMA OT TpaHULbl yIUIOTHsieMoM Tomuy paBHbiM 0,51, rae | — paccrosiHue
M€Ky LIeHTPaMH FPYHTOBBIX CBau.

Pa3mepnl ymiOTHS€MOro maccvBa JOJDKHBI TPEeBbILATh pa3Mepbl TMOZOLIBbI
dbyHaaMeHTa Ha BenuuuHYy, paBHyt0 0,2b, Ho He MeHee 0,8 M (b — IMPUHA TOJOIIIBEI
dbyHIamMeHTa) — Ha TPYHTOBBIX ycioBusix | Tuma no mpocagouHocty; 0,2Hsl — Ha
TPYHTOBBIX YCJIOBUSIX

II Tuna, rae Hsl — MOIIHOCTb MMPOCAJOYHOM TOJIIITH.

[ITvpuHa yrioTHsIeMOoM TI/IoIaAx Ha TpyHTax I tuma — He MeHee 0,2 OT TTyOHHBI
yrioTHeHus, 11 Thna — He meHee 0,5HsI.

ITopsijoK pacyeTa 0CHOBAHUM, YIIJIOTHEHHBIX MPOOUBKOM CKBAO)KHH

1. OrmpejeneHve pacCTOSIHAS MeXJYy OCSIMM TPYHTOBBIX CBal, pa3MepoB
YIIJIOTHSIEMOM TI/IOIa/Iv, MOLHOCTH YIIJIOTHEHHOM 30HBI.

2. OrmpepiesieHre pacueTHOTO COMPOTUBJ/IEHUSI OCHOBaHWS W MOZAOOD IIMPUHBI
MOZIO1LIBBI (PyHAaMeHTa.
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3. [IpoBepka MPOYHOCTH C/1a00T0 HEYTIJIOTHEHHOT'O TPYHTA.
4. PacueT ocazku (Kak ABYXCJIOWHOTO OCHOBaHUSI) U OmpejesieHre TpeGyeMoro
KOJIMUeCTBa MaTepuyasa [iJisl 3aro/IHeHUsI CKBaXKUH.

VHbeKIHOHHOE 3aKpeIIeHle IPYHTOB CI0Co00aMi CHIMKATH3aIl[HH 1
CMOJIM3aLuH

CwivKaTu3alusi TIpUMeHsieTCsl  [ijiss  TIOBBILIEHUsT HecCyllell CroCcoOHOCTH
TIPOCaJI0YHbIX TPYHTOB M YCTPOMCTBA (PYHaMEHTOB U3 3aKPeIyIeHHOI'O FPyHTa. DTOT
MEeTOJ, MOXKET TIPUMEHSATHCSI B MEeCUYaHbIX PYHTaX C KO3(PduimeHToM (UIbTpalyu
0,5 ... 80 M/cyT U B /1€cCOBBIX MPOCAZOYHBIX TPYHTaX C KO3(PPULMEHTOM
¢unbTpatmu 0,2 ... 2 M/CyT.

Criocob cummKaTh3alyy 3aK/IouaeTcsl B MOMeIlleHHH B TPYHT CUJIMKaTa HaTpUs
M XJIODUCTOTO Kaibliusi WAM oOpTOodoCHOpHON KHUCAOTHI  (ABYXpacTBOpHas
CWIMKaTH3alysl) WIKM TOJIbKO CU/IMKaTa HaTpusi (OJZHOpPAacTBOpPHAas CU/IMKAaTU3aLs).
OTU PaCcTBODPHI PearupyroT MexKay Cco00M WK C CO/IeP>KAll[UMUCS B TPYHTE COJISIMU U
0o0pa3yloT refb KpeMHHEBOW KHUCIOThl. (OCHOBHasi peaklds B3auMO/IeHCTBUS
pacTBOpa CWIMKATa HaTpUs C XJIOPUCTBIM KanibLyeM mpoucxoguT mo cxeme (b. A.
P>xanunibiz, 1935):

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

ITpy AByXpacTBODHOM CW/IMKAaTH3alMd BHayajle HarHeTarT PAacTBOP >KUJKOIO
CTeKJa TIOTHOCTRIO 1,2 ... 1,26 r/cm® cBepxy BHM3 u3 pacueta 140 ... 180 1/M° a
3aTeM PacTBOP XJIOPMCTOrO Kajblus IUIOTHOCTHIO 1,07 ... 1,09 r/cM® B TOM e
KOJTMYeCTBe 3aX0/IKaMU CHU3Y-BBepX. [TOCTOSHHBIN 3/1eKTPUYECKUI TOK MPOMYCKaroT
BO BpeMsl 3a/JIMBKHA PacTBOPOB U B TeUYeHUe HECKOJbKHMX CYTOK B 3aBUCUMOCTU OT
MPOHULIAEMOCTH IpyHTa. Pacxop smekTposnepruu coctasisier 20 ... 30 KBT - u/m?,
KaTolaMyd C/Iy>KaT TpyObl WM CTajbHble CTepXKHU. [lorpykeHue 3/1eKTPO/IOB
OCYILIeCTB/SIFOT OTOOMHBIMU MOJIOTKaMU, a U3BjieueHre J0MKpaTaMH.

[nst 3aKpervieHUsi MeCKOB T'PaBeUCTBIX, KPYMHBIX M CpeJHerd KPYITHOCTU C
ko3 uimenTom unbtpaiuu kb = 5 ... 80 M/CyT UCMO/B3YIOT ABYXPAaCTBOPHYIO
CWIMKaTH3allMI0 Ha OCHOBe CW/IMKaTa HAaTpusg W XJIOPUCTOTO KaibLus, [
3aKperieHusl TIeCKOB CpejiHell KpyIHOCTU, MeJIKUX U TblieBatbix ¢ kg = 0,5 ... 20
M/CyT UCITOJIb3YIOT OJHOPAaCTBOPHYIO CUJIMKATU3aLMI0 HAa OCHOBE CWJIMKAaTa HaTpUs U
KpeMHe(TOPUCTOBOAOPOAHOM KUCIOTHI WA OpPTOhOoChOpPHOM KUCIOThL. Paauyc
3akperuienys 0,3 ... 0,6 M. [IpoyHOCTb 3aKperieHHbIX 11ecKoB 2 ... 4 MI]a.

B npocazfounbix rpyHTax € ky = 0,5 ... 2 M/CyT UCIO/Ib3yeTCs CU/IMKaTU3aLys Ha
OCHOBe CWIMKaTa HaTpus. [IpermyliiecTBaMu 3TOro crioco0a siB/sieTCsi MrHOBEHHbIH
MpOL[eCC 3aKperyieHWss W ObICTpoe HapacTaHWe TIPOYHOCTHM BO BpeMmeHU. [Ipu
JIeMCTBUM paCcTBOpa CUJIMKAaTa HaTPUS Ha JIeCCOBble TPYHThI MPOUCXOAUT MIHOBEHHAs
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oOMeHHasi peakiusi MeXXJy KaTMOHOM KaJbliysl KOJIJIOWJHOTO TIOTJIOIaeMOro
KOMIIOHEHTa JIeCCOBBIX TDYHTOB U KAaTMOHOM HAaTpHs CWJIMKATHOTO pacTtBopa. B
pe3y/sbTaTe peaklyyd oOpa3yeTcs MUKDPOC/ION I1[eMeHTUPYHOIIUX W3BeCTKOBHUCTO-
KpeMHe3eMHCThIX HOBOOOpa30BaHMI M TIPOMCXOAUT MPOYHOE 3aKperieHHe JIeCCOBBIX
TPDYHTOB.

B neckax Bcex BuoOB 1pu ky = 0,5 ... 50 M/CyT ucCmnosib3yeTcs CMOIM3alys Ha
OCHOBe KapbaMUHBIX CMOJT U COJITHOW KUCJIOTHI.

CMoJs3aliusi TPyHTOB OCYIIECTB/ISIETCS IyTeM HarHeTaHWsi B TPYHT BOJHBIX
pacTBOPOB WM CMeCel W3 CHUHTeTUYeCKUX CMOJ C oTBepguTesneM. IInoTHOCTB
pacTBOpa 3aBUCUT OT Ko3(duimeHTa (uabTpaluu. [IpenmyiiecTBoOM CMOIU3aLAU
repeJ; OJJHOPACTBOPHOM CUJIMKaTH3allMel SIB/sIeTCS BO3MOYKHOCTb 0oJiee TIPOYHOTO
3aKperieHus TPYHTOB.

[Ipy co3maHMM 3aKperuieHHOr0 MacCHMBa MHBEKTOPBI Paclio/iaratoTcs psiaMu B
[1aXMaTHOM TOpPSIJKe.

[Ipy 3aKkpernyieHMM JIeCCOBBIX TDYHTOB CWJIMKaTU3aLUerd IIPUMEHSOTCS
CeyOIe KOHCTPYKTUBHBIE CXEMBI:

1) cCOnoWHBIX MacCMBOB W3  3aKPeIUVIEHHOTO TPYyHTa TMOJ  OTAe/bHbIe
byHAaMeHTbI WK 0] BCe COOPY>KeHUe B 1]eJI0M, T10 3TOl cxeme MpelyCMaTpUBaeTCst
BBIHOC 3aKpeTljieHus 3a KOHTYPbl hyHaMeHTa;

2) apMupOBaHMe TPYHTOB OCHOBaHUSI B JedopMHpyeMOM 30He OT/JelbHbIMU
3J7IeMeHTaMU W3 3aKpeIVIeHHOr0 TPYHTa, TIPU KOTOPOM HEINOCPeACTBEHHO TOJ
MOZOLIBOU (PyHAAMEHTA OCTatOTCsl YUaCTKW He3aKpeIyIeHHOr0 TPYHTa;

3) KoMOMHMpOBaHHasl CxeMa, Tpe/lycMaTpuBarolljasi CIIOIIHOe 3aKperjieHre Ha
HEKOTOPYIO T/TyOUHY HerocpeACTBeHHO M0/ TO/0IIBOM U apMUPOBaHUe 3/IeMeHTaMU
13 3aKpeIvIeHHOT 0 TPyHTa HYbKesexXKalller NpoCafouHOU TOJILLH.

IlopsAoK pacyeTa XMMHUYECKHU 3aKpen/IeHHbIX 0CHOBAaHMH

1. Onpepenenvie BUAa 3akpervieHds (OQHO — JBYXpAaCTBODHasi CUIMKAaTU3aLUS,
CMOJ/IM3aLUs), paiiyca 3aKpervieHrs, MPOYHOCTH 3aKPETJIeHHOr O TPYHTA.

2. OnpepeneHrie pa3MepOB  3aKpeIVIEHHOIO MacCMBa M KOJIMYeCTBa
WHBEKTUPYeMOro pacTBopa. ['nyOmHa 3akperiieHWss Ay TpyHToB II Tuma 110
MPOCAJ0YHOCTH — Ha BCIO MPOCAZI0OUHYI0 TOIY, A | Tuna — Ha BepXHIOK 4acTh (B
nipefenax hsl,p).

3. OnpeneneHve pa3MepoB TIOAOLIBBI (PyHJamMeHTa TI0 HOPMaTUBHBIM
3HaUeHUsIM XapaKTePUCTUK 3aKPeryIeHHOTO TPyHTa M B 3aBUCMMOCTHA OT CXEMbI
3aKperieHusl, MpoBepKa AaB/eHus M0/, TTOA0IIBOM.

4. Pacuet ocajxu.

IIpakTnyeckas nmoaroroBkKa Ne8
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CTpouTe/IbCTBO B YC/IOBHAX TEXHOT€HHBIX 0T/I0XKeHHUH, Ha
nopadaThIBaeMbIX TEPPUTOPHSX, IPH AUHAMHYECKHX Harpy3Kax
Ienb padoThI
ITpakTHUyecKoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA B YC/IOBUSIX

TeXHOTEeHHbIX OTJ/IOKeHHH, Ha Mo/ipabaThbIBaeMbIX TEPPUTOPUSIX, TIPY AUHAMUYECKUX
Harpy3kax.

Teopernueckas 4yacTb
CTpouTe/bCTBO B YC/IOBUAX TEXHOT€HHBIX O0T/IO)KEHHHU

Takuie rpyHTbI 00pa3yroTCsi B pe3yJibTaTe AesTebHOCTH uesioBeKa. OHU 00bIUHO
HEOJJHOPOJIHBI  TI0  COCTaBy, 00/1aZlal0T  HepaBHOMEPHOW  CXKMUMaeMOCThIO,
HeBbIZIep)KaHHBI 110 TOJIIUHE U TIPOCTHPaHut0. YacTo HaChITTHbIE TPYHTHI BK/IKOYAKOT
OpraHuKy, TIPU Pa3/i0)KeHWH KOTOPOW BO3HUKAIOT AOTOHUTE/bHbIEe 0CafKu. B Takux
TPYHTax BCTPEUAIOTCS BK/IFOUEHUs] CTPOUTENLHOTO W OBITOBOTO MycCOpa, 0OJIOMKOB
KOHCTPYKI[UH. (OCOOEHHOCThIO HACBITTHBIX TPYHTOB SIBJSIETCS CKJIOHHOCTH K
CaMOYTUIOTHEHUIO OT MacChl BBIIIe/IEXKAI[UX C/I0eB TPyHTa W OT BuOparuu. [Ipu
3aMauyMBaHUM BO3MO’KHbI 3HAUUTE/IbHbIE IPOCA/IKU.

[To ycsioBusiM 0Opa3oBaHUs HACKITHbIE TPYHTHI TTOAPa3/e/siiOT Ha TPU TPYIIIIbL:
TJIAaHOMEPHO BO3BeZIeHHbIe HaChIMY, OTBa/Ibl TPYHTOB Y OTXO/0B IPOMBIIJIEHHOCTU U
CBaJ/IKU.

J171s1 epBOM TPYIIbI XapakKTepeH OJHOPOJHbBIM COCTaB, CPABHUTEBHO BbICOKas
TIPOYHOCTh U paBHOMEPHasi CXKMMaeMOCTh; /11 BTOPOW — BPeMsi CaMOYTL/IOTHEHUSI.

Pacuer mo gedopmaliisiM HaCBITHBIX T'PYHTOB BBITIOJHSIOT TPU COO/IOZeHUN
YCIOBUM:

P<R;
pmaxS 1,1R’ pmax < 1,2R

[TepBoe ycn0BUe M3 HI)KHEM CTPOKU OTHOCHUTCS [i/Isl OTBAJOB U CBAJIOK, BTOpPOE
JJIs BCeX OCTa/lbHBIX CyuaeB. PacueTHOe COMPOTUB/IEHHE HACBIMHBIX TPYHTOB U3
MJIAHOMEPHO BO3BE/IeHHBbIX HAaChIMel, OTBajJOB TPYHTOB U OTXOJIOB TPOM3BO/CTB
oripefie/isieTCs C UCT0/Ib30BaHUeM MPOYHOCTHBIX XapaKTePUCTUK B BOJOHACHIILIEHHOM
coctossHuU. IlpeaBapuTtenbHble pa3Mepbl (YHaMEHTOB 3[@HUM U COOPY’KeHUH,
BO3BOJMMBIX Ha CJIEXKABILIMXCS HACBIMHBIX TPYHTax, Ha3HA4yalOTCs UCXOAs W3
3HaYeHUM yCJI0BHOTO paCyeTHOTO COTIPOTHB/IEHMUS.

OcHOBaHMS Ha HACBIMMHBIX I'PYHTAX IMPOEKTUPYIOT C YUETOM:
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® UCII0JIb30BaHHA HACBIITHBIX TPYHTOB B Ka4eCTBE€ €CTeCTBEHHBIX OCHOBaHHﬁ;

¢ UCIIO0J/Ib30BAHHWA HACBIMMTHBIX I'DPYHTOB B Kd4YeCTBe OCHOBAHUM C IMpUMEHEHNEM
MeTOA0B ITOAI'OTOBKHU OCHOBAHHUM I10 CHIDKEHHIO CKMMaeMOCTH,

* POPEe3KH HACBIMTHBIX TPYHTOB CBaMHBIMU (PyH/IaMeHTaMH.
Cnoco0bI IOAr0TOBKH OCHOBAaHUM

B KauecTBe eCTeCTBeHHbIX OCHOBaHHU MOTYT OBbITh  HCII0/Ib30BaHBI
C/ie)KaBllMecss HaChIHbIE TPYHTBI, @ TaK)XXe OTBaJ/ibl TPYHTOB M3 KDPYITHBIX MECKOB,
rpaBe/IMCTbIX W I1e0eHOUHBIX TpyHTOB. CBasKyd TPYHTOB M OTXO/IOB TIPOM3BO/ICTB
MOTYT OBITb WCIIOMb30BaHbl B KaueCTBe eCTeCTBEHHBIX OCHOBAaHWM TOBKO [I/Isi
BPEMEHHbIX 3/IaHUM.

OCHOBHBIMU MeTOJaMK IIOAI'OTOBKHU OCHOBAHMM Ha HAaCBITHBIX I'PYHTax
ABJIAKOTCA:

TIOBEPXHOCTHOE YIIJIOTHEHUE TshKebIMU TpaMOOBKamu;
BLITPaMOOBBIBaHHE KOT/IOBAHOB;

YCTPOUCTBO MOAYIIEK;

TIOBEPXHOCTHOe YIJIOTHEeHWe BUOPALIMOHHBIMUA MalllMHAMU;

rybvHHOe YIUIOTHeHWe TIPOOMBKOW CKBaXkKMH, TTPOpe3Ka HaChIMHBIX
TPYHTOB TVyO0OKUMU (DyHIaMeHTaMHU.

Hepeiko NpOM3BOJUTCS HeOpraHW30BaHHasi 3achillKa OBparoB T'PYHTOM,

OBLITOBBIM MYCOpOM, IIDOMBIILJIEHHBIMHU OTXO/JdMH. CTPOHTB Ha 5THUX IUIOIIdAKdX He

pekomeHzyeTcs. IIpy He0OXOAMMOCTH MOXKHO TPUMEHSITh [ITMHHBbIE 3a0WBHbIE WA
OypoHaOuBHbIe CBaW C OIMMpaHWEM Ha eCcTeCTBeHHbIM TpPyHT. OJHAKO TpU 3TOM
BO3MO>KHO IPOSIBJIEHUE OTPHULIATE/IbHOTO TPEHUS B CBasiX.

B ciyuae opraHM30BaHHOM 3aChINKH IT'PYHTA WK €r0 HaMbIBa TEXHOJIOTHS PaboT
yacto HapymaeTcs. Kpome Toro, medopmaTtvBHBIE M TIPOUYHOCTHBIE XapaKTePHUCTHKU
TPYHTa 3achIlKM (HaMbIBa) U PACIo/IOXKEHHOTO 3a Mpe/ie/laMUA OBpara pa3nyaroTCsl.
ByseT  MpoucCXoAWTb  TIPOLIECC ~ CAMOYIUIOTHEHHsSI  3acChIIaHHOTO  TPYHTA.
PekomeHayeMbiMU ~ (yHJAMEHTaMH  SIBJIIFOTCS ~ CBaliHble C  MOHOJIUTHBIM
Keyie300eTOHHBIM POCTBEPKOM.

B 3paHuAX cienyeT MOpefyCMOTPeTb  KOHCTPYKTUBHbIE — MepONPUSTHUS,
TIOBBIIIAIOIINE KeCTKOCTh. K TpuMepy, B KUPIUUHBIX HE0OXOJUMO TpeayCMOTpPeTh
MOHOJ/IUTHBIE ’Keie300eTOHHBIe M0sica Wi apMOLieMeHTHbIe I1IBbI.

OcoGeHHOCTH Pab0THI KOHCTPYKI{UI NP JUHAMUYECKHUX Harpy3kax
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B psge ciyuyaeB kese300eTOHHble KOHCTPYKIIMM MOTYT BOCIIPUHUMATh
JUHaMUYeCKWe Harpy3ky, BbI3BaHHble aBapUWHBIMA WIA TNPOM3BO/ICTBEHHBIMU
B3pbIBaMU, MOPbIBAMU BeTpa, MajOLMK/IOBbIMU Teperpy3kamu, TeXHOJI0rn4ecKUMU
VMMITy/IbCHBIMUA Harpy3kamu 4 T.7J. Bo3HUKarolue B KOHCTPYKLUSIX HArpspKeHUs U
nedopmaiiuu 60osbliie, UeM NP CTaTUUECKOM UX TIPUIO’KEHUH.

B To ke BpeMs MPOYHOCTHBIE TOKa3aTenu OeTOHa M apMaTypbl OKa3bIBAHOTCS
BbIllle, uYeM TPU CTaTUYeCKOM HarpykeHuu. BcieactBue 53Toro Tpebyercs
BCECTOPOHHSIS OLleHKA, KakK TapamMeTpOB Harpy3ku, TaKk U MeXaHWueCKUX CBOMCTB
MaTrepuasoB.

[ToBeJeHHe KOHCTPYKLMIA 3aBUCUT OT CKOpOCTH gAedopMarmu €= de/dt u
ckopocTu HarpyxeHusi o'=do/dt. C yBenuueHuHeM € Tpefiell TEKY4eCTH CTalk Oy
pacteT. OTMeUeHO y/I/TMHeHUe TIIONIaIKU TeKyuecTd (mpu ckopoctsx B 50 ... 100
pas MpeBOCXOAAIMX CKOPOCTU NPU CTaHAAPTHBIX UCIIBITAHUSAX).

JliHaMUUeCcKyl rpejiesl TeEKy4eCTH Oyq Yallle BCero orpejenseTcss YMHOKeHUeM
CTaTUYEeCKOT0 Mpe/ie/ia TeKyueCTH Oy Ha KO3(PGULIMeHT AUHAMHUUeCKOr0 YIIPOYHEeHUS:

rae ka = yd/ys; ya — AvHamMuueckue aedopMaliiuy; ys — Mporud oT CcTaThyecKkoi
Harpy3sKHu.

[lpu o > o, HabsogaeTcss 3¢deKT 3ama3AbiBaHUs TJIACTUUECKOM AedopMaliin.
[ns  ompemeneHuss TIPOTUOOB 3/IEMEHTOB B JIFOOOW CTaguM  HampsDKEHHO
e OPMUPOBAHHOTO COCTOSTHUSI HeOOXOJUMO HaXOAWTh YCUIUS W YKeCTKOCTU
3/leMeHTa B Pa3/inyHbIX cedeHusix. Eciu ans [ craguu »KecTKoCTh M3rnbaeMoro
3/IeMeHTa TIOCTOsSIHHA T10 ero JyiiHe U 3miopa mporuboB 1/p = M; / B miaBHas u
TIOBTOPSIET SMIOPY MOMEHTOB, TO s Il craguu B cpemHedt uactu Osioka, T[e
MIPOUCXOUT TPEIIMHO0Opa30BaHKe, >KeCTKOCTb CTYIMEeHUaTO CHIYKAeTCs, a SITHOPhI
nporuboB CTyMeHYaTo BO3pacTaroT. B HOpPMa/ibHO apMHUPOBAHHBIX 3JeMeHTax
MIPOYHOCTh UCUepIIbIBAaeTCsl BC/IeACTBUe DPa3pyllleHHss CKAaTOM 30HBbI TOC/e Havasa
TEeKy4eCTH PpAaCTSIHYTOM apmarypbl. VHTEHCHMBHOCTb CWUJI CLEIVIEHUSI MeXAy
apMaTtypoil 1 6eTOHOM M3MeHsIeTCsl Mo [auHe OasKku W 3aBUCUT OT JedopMalyiu
apMaTyphbl B CEUEHUH C TPELUHOM.

M3rubaemble  >kese300€TOHHbIE  3/IEMEHTBbI, apMHUPOBaHHbIE CTa/IAMU  C
TIJION[AZIKOM  TeKyueCTH, pacCUUTHIBAIOT C WCIOIb30BaHUEM OWIMHEMHOW WU
TMOJIMTOHA/IbHOM AiMarpaMM TeKy4eCTH.
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CtpouTeIbCTBO Ha Mo/jpabaThbIBaeMbIX TEPPUTOPHAX.
IIpuHIMIIBI pacuéTa ¥ NPOeKTUPOBAaHUS

[Ipu pa3paboTke MOJIE3HBIX MCKOTAEMBIX MOA3EMHBIM CIIOCOO0M B TPYHTOBOM
MaccuBe OCTalOTCs TM0JIOCTH, a Ha TIOBEPXHOCTH — uailieobpa3Hble BraJWHbI (MYJIbbl
caBvKeHUs1). Pa3Mepbl MyJib/ibl 3aBUCST OT pa3MepOB BbIPaOOTKH, TOJIIIMHBI T1/1aCTa,
ryOuHbl  pa3paboTky, (U3UKO-MeXaHWMUeCKMX CBOWCTB TpyHTa. [edopmaiyu
3eMHOI TOBEPXHOCTU ObIBAIOT B BHUJE TPOBAsOB, TPELIUH, YCTYNOB C TpellvHaMH,
MaBHBIX ocefaHuii. [lapameTpamMyu My/bAbl OCENAHUS SIB/SIOTCS: BepPTUKaIbHast
cocTaB/sitfolljasi  mporvba TIOBepXHOCTH T); TOpPW30HTa/ibHble CHABWKEHUs &;
OTHOCHUTe/IbHble TOPU30HTa/lbHble [edopMalMy, paBHble OTHOLLIEHWIO Pa3HOCTH
TOPU30HTabHBIX CABUTOB JBYX TOUEK MYJIbJbl K PaCcCTOSTHUIO MEXAY HUMU &p;
HaK/IOHbl, paBHble OTHOIIEHUIO pa3HOCTH OCeJaHusl [BYX TOYEK MYJbAbl K
PaCCTOSIHUIO MeX/y HUMH i; paiuyC KpUBU3HBI R; KpMBU3HA MYJIb/bI CIBYKeHUS K.

[TpurogHBIMU /11 CTPOMTENBCTBA CUUTAKOTCSI YUAaCTKU BHE 30H BO3MO>KHOIO
o0Opa3oBaHUs TIPOBAJIOB, 3aTOTUIEHHSI aTMOC(EpPHBIMM OCaZKaM{d U T0/i3eMHBIMU
BO/IaM{, BBIXOJIOB TEKTOHWUYECKMX HapyIlleHWid, BO3MOKHOTO 00Opa3oBaHUs
onosidHer. [lox [elcTBMeM CMellleHWM B KOHCTPYKLMSIX TMOSB/SIFOTCSI TPELUHBI,
MepeKkoChl, PACCTPOMCTBa coequHeHUW. [lokasareneM cymmapHOl JAedopMaluu
SIBJISIETCSI BEJITMUMHA

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

rae Ale u Alk — KOMIIOHEHTBI CyMMapHbIX JedopMaluii OT BO3JeUCTBUS
OTHOCUTEJIbHBIX ~ TOPU3OHTA/bHBIX  JedopMalii W  UCKPUBJIEHUsS  3eMHOU
MOBEPXHOCTH; z U H — A/iHa U BbICOTAa 37,aHUSI.

KoHCTpyKTHBHBIE MepONPUATHS

OCHOBHOM KOHCTPYKTHBHOM MepOM 3alllUThl 37IaHWSI OT BJIMSTHUS TOPHBIX
BbIpaOOTOK  SIBASIETCST WX pasjeneHde  AeoOpMaMOHHBIMM  IIIBAMM  Ha
CaMOCTOSITe/ILHO ~ paboratoiiie OTCeKW. B 6GeckapKaCHBIX JKWMBIX — 3[aHUSX
yCTaHAaB/IMBAIOT TapHbIE TMOTMePeyUHble CTEeHBI, B KAPKACHBIX — MTapHbBIE paMbI.

OddekTrBHONM MepoM 3aIUThl OecKapKacHBIX 3/lJaHHM SIBJISIETCS yYCTPOMCTBO
(byH/IaMeHTHBIX, I[OKOJBHBIX M TIO3Ta)KHBIX 3aMKHYTBIX >Ke1e300€TOHHBIX T0SICOB.
@yHIaMeHThI UCTIBITHIBAIOT CJIOXKHOE HarpsbKeHHOe COCTOsIHWe, CKa/ibIBarollleecs 13
n3ruba, cABura, KpydyeHMss W pacTsokeHUs — oOkaTus. Hawubosee HaieKHbBIMU
SIBJISIFOTCSL. MOHOJIUTHBIE W COOPHO-MOHOJIMTHBIE (yH/aMeHThl (Haripumep, B BUje
TepeKpecTHBIX OaTIOUHBIX CUCTEeM) WU TIJIUTHBIE.
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[TpoekTrpoBaHWe TIpU TIOJAT/IMBOM CXeMe 3aK/ouaeTcsi B obOecrieueHUM
MO/IaT/IMBOCTH U THUOKOCTU TI0/IBa/IbHO-(PYHZAMEHTHOM YacCTH, [JOCTaTOUYHOM st
BO3MO>KHOCTH ee CMeIleHUs BCJie/l 3a riepeMellieHUsIMU OCHOBaHUs 6e3 TIOSIB/IeHHs B
KOHCTPYKL[MSIX 3HAuUTeNbHBbIX YyCWIMWA. B KOHCTPYKLMSIX TMOABalbHOM YacTu
TIPUMEHSIIOT 1IBbl CKOJBXKEHUs] M HaK/IOHstoluecss (yHgaMeHThl. [lomycKaeTcst
WCTIO/Tb30BaHHe OC/Ia0/IeHHBIX OrPaKAAIIIUX KOHCTPYKIWM, KOTOpbIe 3aTéM MOTYT
ObITh 3aMeHeHbI. IIIBBI CKOMb)KeHUsI 00OecreurBarOT cMelleHue (yHZAMEHTOB
OTHOCUTENIbHO HaZ(yHJaMeHTHOW KOHCTPYKLMUA. JTO MO3BOJISIET CHU3UTh YCU/IUS B
HeCyIIIUX KOHCTPYKI[USIX TIPU [IB)KEHUSIX OCHOBaHUMU. Takue IIBbI BBITIOJHSIOT U3
IBYX C0eB pybepouzia C TpoCIoiKoi. B KauecTBe KOHCTPYKTHBHOM MepbI 3all[UThI
SIB/ISIETCSI pa3pe3Ka 3/laHUM Ha 3aMKHYTble OTCeKH AedopMallMOHHBIMU IIBaMH. B
psiie ciyudaeB liejlecooOpa3HO TpuMeHeHWe (GYHaMeHTOB B BH/e CILIOLIHBIX
)Kerie300eTOHHBIX TIJTUT, TIepeKPeCTHBIX TUIAT, 0aT0K-CTeHOK.

MaBneHue rpyHTa Ha dyHAAMeHTbl MOXKeT ObITb 3HauuTeabHBIM. Ero
YMEHBIIIAaIOT TIyTeéM: YCTPOMCTBA BpPEMEHHBIX KOMIIeHCALIMOHHBIX TpaHIIeH TI0
TIepUMETPY 37laHMs, 3aro/HsIeMbIM MaJ/IOTIPOYHBIM WM PBIX/IbIM TPYHTOM (T1yOHHa
TpaHiel Ha 15 ... 20 cM HWwKe MOJOIIBLI (PyHAaMeHTa); Ha3HauUeHUs] OJJMHAKOBOW U
MUHUMa/IbHO BO3MO’KHOM T/IyOMHBI 3a/i0’KeHHs1 (PyHZAMeHTOB B TpefesiaX OTCeKa.
Ecmu mporHosupyembie AedopMaliu TMpeBBLIIAKOT AOMYCTUMbIe [/s1 3[aHUs, TO
MpelyCMaTpUBalOT MEpPOTPUATHS 10 BbIpDABHMBAHWIO (yHJAaMEHTOB B TIpoliecce
sKcrutyaTauuu. IIpoemsl aj1s1 pasMeltjeHUst JOMKPATOB PacIiojiararoT B yrjlax 3[aHust
Y B MeCTax repecevyeHus CTeH, a TakKe Ha UX MPSAMOJIMHENHBIX yYacTKax.

PacueT mpou3BOAUTCS MO KOMIJIEKCHOW CXeMe: OCHOBaHHe-(yHAaMeHT-BepXHee
ctpoenuve. Ucnonb3ytorcs ciefyroiye gedopMalMoHHble KPUTEpUU: TMpejle/bHast
CKUMaeMOCTh 0OeToHa, TipefieflbHasi PaCTSDPKAMOCTh CTasd, Tpefe/ibHasi KpPUBU3HA
HEWTPaTbHOM OCH 3JIeMEHTa.

[TpefenbHBIMU SIB/IIIOTCS TaKWe TiepeMellieHus], TIPU KOTOPbIX XOTsl Obl B OTHOM
CeueHUU peanu3yroTcsi AeopMallMOHHble KDUTEPUM. YUUTHIBAETCS HeJIMHEeMHOCThb
auarpaMMm  paboThl Marepwasia W TPYyHTa, JedhOpMHPOBAHHAs CXeMa CHUCTeMBI,
repeMeHHble TPaeKTOPUU Harpy>kKeHus U Jp.

KOHCTPYKTUBHBIE MepHI 3alUThI

v
Pa3zpnenenue 3manus AedopmalliOHHBIMA
IIIBAMU Ha CaMOCTOSITe/IbHO paboTarolifye

[au N alaY’ap]

/\

.} -

beckapkacHble 3maHus KapkacHsle 31aHus

i il ,




HepaBHOMepHbIe JedopMalliid OCHOBaHUs (Mpocajka, HaOyxaHHe, KapCTOBbIE
TIPOBasbl U JIp.) WIK BJ/IMSHUE TI0/I3eMHBIX TOPHBIX BBIPAOOTOK SIBJISTIOTCS OCOOBIMHU
Harpy3kamMmd Ha  37gaHusi.  OcoOble  coyeTaHHsT ~ HArpy3o0K  BKJ/IIOUAlOT
9KCIUTyaTallMOHHYI0 HM 0co0Oyi0 Harpy3ky OT HepaBHOMEpPHBLIX JedopMaliyii
OCHOBaHUSI.

Llesibto pacueTa SIB/ISIETCS OTpejesieHre AOMyCTUMbIX BeJIMUUH HEPAaBHOMEPHBIX
nedopMaliii il 3a/[aHHBIX KOHCTPYKTHBHBIX TapaMeTpoB (pa3Mephl W TIyOWHa
3anoKeHus1 hyHJaMeHTa, ceueHHe KOJIOHH W 0asioK, IJIOIIa/[b CeueHUsI apMaTyphl,
KjJacc 0eToHa W CTaAu W [p.) U SKCIUIyaTalMOHHBIX Harpy3ok. Haubosbiiyro
NIpUCTIOCO0/IsIeMOCTb K HepaBHOMEPHBIM JlepopMaliyisiM OCHOBaHHUSI UMEIOT 3/IaHUS C
MHUHUMAaIbHOM JKeCTKOCThr. CrielyeT yuyuTbIBaTb M YBeJWUYEHHUE >KeCTKOCTU
MaTepHrasioB MPHU OTpe/e/IeHHbIX TPAEKTOPUSX [IepeMeHHOr0 Harpy>KeHus1. Y CUJIeHUe
JKeCTKOCTH KOHCTPYKLMM 3a CYeT I[epeMEeHHOr0 XapakKTepa Harpy>keHhs MOXKeT
nocturatb 30 % ee yMeHbIIeHWsS 3a CueT (PU3NUECKOW HeTMHEeWMHOCTU paboThi
MaTepuasos.

IIpakTnyeckas noaroroBkKa Ne9
CTpouTe/IbCTBO B C/Ia0BbIX BOAOHACHIIEHHBIX TPYHTAX
Ilenb padoThI
[TpakTHyeckoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTENILCTBA B CIA0BIX
BO/IOHACBILLIEHHbIX TPYHTAaX.
Teopernueckas 4acTb
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K c/1abbiM BO/IOHACBHIIIEHHBIM TDPYHTaM OTHOCSIT HacChIll[eHHHbIe BOJIOU
CWIbHOC)KMMaeMble TPYHTbI, KOTOpble TpPH OOBIUHBIX CKOPOCTSIX TIPUIOKEHUS
Harpy30K Ha OCHOBaHUe TePSIOT CBOIO TIPOUYHOCTb, BC/I€/ICTBHE UETO YMEHbIIAeTCs UX
COTIPOTHBJIEHWE CABUTY M BO3pacTaeT CKuMaeMoCTb. Cabblii TIMHUCTBIA TPYHT —
3TO JUCTepCHasi CTPYKTypUpPOBaHHAasi CHUCTeMa C KOary/sifUOHHBIM THUIIOM
CTPYKTYPHBIX  CBsi3eM, criocobHass TIpM WX HapyIIeHWHd TepexXoiuTb U3
TBepP/I000pa3HOrO0 COCTOSIHUSI B JKUAKOOOpa3Hoe. TeKydee COCTOsIHWMEe TpYyHTa
OTpe/ie/isieTCsl CTeNeHbI0 HapylleHWs CTPYKTYPHbIX cBs3eil. [Ipu pacyere ocajok
CUIbHOC)KMMAaeMbIX  BO/IOHACBII[@EHHbIX  TJIMHUCTBIX ~ OCHOBAaHWM  BO3HMKAeT
HeoOXOJUMOCTb ~ yuyeTa  TIOM3y4yecTd, HenWHeWHOW  AedopMHUPYyeMOCTH U
MPOHULaeMOCTH. L[UK/INYHOCTE TIpUIOXKeHUsI Harpy3oK, HarpuMep, B 3jeBaTopax,
V3MeHsieT TPOYHOCTHbIe U JlepOpMaljMOHHbIE CBOMCTBAa TPYHTOB OCHOBAaHUN BO
BpeMeHH. HepaBHOMepHasi 3arpy3Ka OT/e/IbHbIX CUJIOCOB MPUBOJUT K 3HAUMTE/IbHbIM
HepaBHOMEDHbIM  AedopMauusaM.  CrieluaiucTbl  PEKOMEHAYIOT  TMPOBOJUTH
PaBHOMEDHYO IMePBUUHYIO 3arpy3Ky U pasrpy3Ky 371€BaTOPOB.

Yacto K c1abbiM BOJIOHACBHIITEHHBIM OTHOCST TJIMHUCTbIE TPYHTBHI (WJIbI,
JIEHTOYHble TJIMHUCTbIE TPYHThI, BOJOHACHILLIEHHbIE JIeCCOBbIe MAaKpPOIIOPUCThbIE U
3aTopoBaHHbIe TPYHTHI ¥ Ap.) ipu E <5 MITausr>0,8, ¢ =4 ... 10°, ¢ = 0,006 ...
0,025 MITa.

3HaueHre K03 UIMEeHTOB (UIbTpallUM B BepTUKAaTbHOM M TOPU30HTaTbHOM
Hampab/ieHusIX oTnuatoTcss Ao 10 pa3. O6mias ocafka Topa3zesisieTcsi Ha YacTh,
OMUCHIBAEMYIO Teopuel (UIbTPALIMOHHON KOHCOJIWJAlMK, U YacTb, OMUCHIBAEMYHO
TpoLieCcCaMU BTOPUYHOM KOHCOUAALIUM.

[lpy mnpoekTHpoBaHUM (YHJaMEHTOB MeJIKOTO 3a/ioKeHHsT HeobX0AuMo
OrpaHUYUTh:

¢ CpeJHHre 0CaaKH Ipe/je/IbHBIMH BeJIMUMHAMU,

¢ OTHOCHUTE/IbHbIE PA3HOCTH OCAAOK COCEAHUX QJYH,E[aMEHTOB npeaejibHbIMH
3HAUYEeHUAMU,

¢ CKOPOCTH IIPOTEKAHHUA 0CaA0K AOITYyCTUMBIMMU.

ITpy TIPOXO’KJE€HNN CEeMCMHUeCKHX BOJIH uepe3 CJ1aOblii BOIOHEIIPOHUIIAeMbIA
TPYHT BO3HUKAeT MOPOBOE JaBJeHWe M CHWXKAKOTCS MPOYHOCTHBbIE XapaKTePUCTUKU
rpyHTa. B 3THUX yC/IOBUAX DPEKOMEHJyeTCs TIPUMEHSITb CBau-CTOMKU C TIOJTHOU
MPOPe3KOM CabbIX TPYHTOB W ONMMpaHHWEM Ha IMPOUHBLIA. Kpome TOro, BO3MO>KHO
NpUMEHeHUe TleCUaHblX TIOAYIIEK, [APEeHaXXKHbIX TMpope3ed C TMPUrPY30UHbIMU
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HaCBITISIMM, W3BECTKOBBIX CBail C MOC/IEAYIOUIUM YIJIOTHEHUEM T'DYHTOB TsDKe/IbIMU
TpaMOOBKaMH.

B ciyuae, Korga mMeTo[pl YIJIOTHEHWS] M YNPOYHEHUs He JarT 3¢¢ekTa, a
ocajiKa TIpeBbIlIaeT Tpefie/ibHyl0, He0OXOAUMbI KOHCTPYKTHUBHbIe MeporpusTus. K
HUM OTHOCSITCS: TIOBBILIEHWE >KeCTKOCTU 3[aHUM TyTeM pa3pe3Ku 0CaJ0YHbIMU
IIIBAMM Ha OT/ie/ibHbIe OJIOKH; TIOBBIIIIEHNEe >KeCTKOCTH KaXX/[oro 0/10Ka yCTPOMCTBOM
MOHO/IMTHBIX  ’Kele300eTOHHbIX WM  COOPHO-MOHOMUTHBIX  (DyHAAMEHTOB;
YCTPOMCTBO Keyie300eTOHHBIX WM MeTa/UTMUeCKUX TIOSCOB WM apMHPOBAaHHBIX
IIIBOB; YCTPOMCTBO >XECTKUX JAuadparM, HarpyuMep, TOPU30OHTAJIbHBIX W3 ILIUT;
TMOBbIILIeHHe TMOKOCTU Y TIOJATIMBOCTH TMOKUX 3[IaHUN U COOPY KeHUH.

Ocanky (yHAAMEHTOB BBIUMC/ISIIOTCS C UCIO/Ab30BAaHUEM paCueTHBIX CXeM B
BU/Jle JIMHEeHHO-Ae()OPMHUPOBAHHOTO TMPOCTPAHCTBA WM JIMHEHHO-/eopMUpyeMOoro
ciosi. ['panully O©OKUMaeMOW TOJIIM ONpeJeNssioT Ha Takod TrayOuHe, T[e
JOTIOJTHUTe/IbHbIe HampsbkeHUst paBHbI 3 KIla — J/1s1 WaoB, a Ay 3aTOpP(OBaHHBIX
ITPYHTOB Ha T/yOWHe, T[e [JOTOJHUTE/NbHOEe K TPUPOAHOMY JaBJeHWe PpaBHO
CTPYKTYPHOW MPOYHOCTH.

HornonHuTeNbHYI0 0CaZKy (yHJaMeHTOB Ha OCHOBAHUSX, CJIO>KeHHbIX
BO/JJOHACBIILIEHHbIMU WA OpPraHO-MUHEpalbHbIMHA TPDYHTaMU 3a CYET pa3/ioKeHH!s
OpraHMYeCKUX BK/IOUEHWU [OMYyCKaeTCsd He YUWThIBaTh, €C/AW B TEepUOJ CpOKa
CJTy>KOBbI COOpPY’KeHUSsI, YPOBeHb I'PYHTOBBIX BOJ| He Oy/IeT MOHMKATbCS

Cnioco0bI yIJIOTHEHUsI OCHOBaHHU I

®unbTpyroniasa npurpyska. O(PdeKTHBHO MpeAroCcTpoeyHoe YIJIOTHeHHe
cnabbIX BOJIOHACKIIEHHBIX TPYHTOB. C 3TOM Ie/IbI0 YCTPauBalOT (GUIBTPYIOIYIO
NpuUrpy3ky. Bpemsi yIjioTHeHUsT BOJOHACHIILEHHOIO TPYHTAa TOUTA MPSIMO
TIPOMOPLIMOHA/ILHO KBaJI[paTy PpPACCTOSIHUS 10 JpeHaKHOM IoBepxHOCTH. /[ljis
COKpallleHUsI PaCCTOSIHUS IBWXKEHHUsI OT)KMMaeMOU BO/Ibl YCTPAUBalOT BePTUKA/IbHbIE
riecuanble gpeHbl guametpoMm 0,4 ... 0,6 M C paccTosiHUeM JApyr OT Jpyra 2,5 M.
BepTHKanbHble IpeHbI TTIOBEPXY 00BeAMHSIOT recuaHol (pUIbTpalliOHHOM TIO/yIIIKOH
TosrHou 0,6 ... 1 M.

[Tpu TonmuHe C/1abbIX TJIMHUCTBIX TPYHTOB [0 7 M MOTYT ObITh 3(()eKTUBHBI
JpeHHpYIollre TIpope3bl B BU/e TpaHiiel mmpuHou 0,6... 0,8 M u rmybuHoii 10 5,5
M. TpaHIllen 3amnoJiHSAIOTCS TeCKOM, a HaJl HUMHU OTChIMaeTcsl TOpWU30HTa/bHast
noayiika. CrioniHble ipeHa)kKHble MPOpe3y YCTPauBaloT TaM, Tjle UMeeTCsl JiellleBbiii

JAPEHUPYIOLHH TPYHT.
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B psge ciaydyaeB SKOHOMMYHO TIDUMEHEHHE /[peH W3 HCKYCCTBEHHBIX
MaTrepyasioB, HarpyvMep, KapTOHHbIe ApeHbl. VIX W3rOTOB/ISAIOT U3 HENPOKJ/IEeHOro
TPeXCJIOMHOr0 KapTOHa C TiorepeuHbiM ceueHreM 3 X 100 mm. KosdbduiumeHt
buabTpaLMM KapTOHHOM ApeHbl coctassieT 10-3... 10-1 cm/c, ato B 100 ... 1000 pa3
6onbiiie K03 dHUIHeHTOB HUIBTPALMU C/1a00T0 BOZOHACKIII[EHHOTO IPYHTAa.

KoHeuHasi ocagka cjiosi OMOTeHHOr0 TpyHTa WM Wia B CTaOWIM3MPOBAHHOM
COCTOSIHUU, 00YC/I0B/IEHHOM HAMbITBIM U OTCBITAHHBIM CJI0€M TleCKa, BHIYUCISIIOT T10

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

rie p — JaBjieHWe OT T[eCYaHOTO TPyHTAa Ha T[OBEPXHOCTh C1aboro
BO/IOHACHIIIIEHHOTO0 OWOTeHHOro TpyHTa WX una, Klla; h — To/IMMHA C/I0s
OuoreHHOro rpyHTa Wi una; E — moay/b gedopMaiiii OMOreHHOTro rpyHTa WA Uia
TIPU MOJTHOM B/1IaroeMKocTH, Kl]a.

Ocazfka CHJIBHOC)KMMAEMOr0 IPYHTa 3aBHUCHT OT CPOKOB KOHCOIMAALMU U OT
JpeHUpoBaHus OCHOBaHMs. OcaZika HeJpeHUPOBAHHOI'O0 OCHOBaHHWS MPUTPY’KEHHEro
(UIBTPYIOLLEeH HAChINbIO B 33/laHHBI MOMEHT BPEMEHM.

Ilecuanble mnoaymku. Ha 1pakTMKe /11 CHWKEHUs BeJMYMHBI WU
HEPaBHOMEPHOCTH 0CaZIOK ()YHZAMEHTOB YaCTO YCTPAWBalOT IecuaHble TMOAYLIKA
TO/MIIMHON A0 mnATA MeTpoB. C UX TOMOLIbIO YZAeTCs YMEeHBbIIUTb TIyOuHy
3a/0keHus1 (yHAAMEHTOB W pacrpee/dTb [jaBjieHWe Ha Oo0Jbliylo T/IOLIa/b,
YMEHBIIUThL pa3Mepbl PyHJaMeHTOB. [lecuaHble MOAYyIIKK yCTPauBarOT U3 CpeJHe- U
KPYTTHO3ePHUCTHIX 11eCKOB, 111e0HSs, TpaBUsi, FPABUMHO-TIeCUaHOM CMeCH.

M3BecTKoBbBIe cBau. B psjie ciyyaeB 1jesiecoo00pa3HO MPUMEHSITh W3BECTKOBbIE
cBau. B Tonie rpyHTOB moA 3amuTol 006cafHbIX TPyO MpoOypHBAaIOT CKBa’KWUHBI
auametpoM 30 ... 50 cm. VX 3amo/iHSIOT HerameHOM KOMOBOW H3BECTBIO CJI0€M
0K0JIO oZiHOTO MeTpa. B o6caanyto TpyOy criyckaroT Tpam6oBKy maccoi 300 ... 400
KI' ¥ IPOU3BO/AT yIsIoTHeHWe. CHOBa HaChIMAIOT CJIOW M3BeCTH U YTPaMOOBBLIBAIOT U

T.J.

['pyHT YIJIOTHSIETCSI TIPYU TIOTPY»KeHUU TPyObl M mocse TpamMOOBaHUSI U3BECTH.
[1py B3aMMOJEUCTBUU HeraileHOM M3BeCTU C MOPOBOU BOAOU MPOUCXOJUT rallleHue.
BonenctBue 3TOro yBenmumMBaeTcs AuaMeTp U3BeCTKOBOM cBavd Ha 60 ... 80 % u
JIOTIOJIHUTE/IbHO YTUIOTHSETCSI TPYHT BOKPYr CBah. Kpome TOro, mnpu raumieHuu
W3BeCTH BbiZiesisieTcsl 0OJIbIIIoe KOMUeCTBO Teruia. TemrepaTypa TOJHUMAETCS 0
200 °C. BaencTtBre 4Yero B/IaKHOCTb OKPYJKaloOL[ero IPyHTa yMeHbIlIaeTcs, a
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MIPOYHOCTHBIE XapaKTePUCTHUKKU YBe/JIWUYMBaroTCs. [lanee Mpou3BOAST MOBEPXHOCTHOE
yIUVIOTHEHUe TPYHTa TsDKeIbIMU TpaMOOBKaMM.

[TecuaHble CBaM yCTpauBalOT MyTeM 3a0MBKU B TPYHT MeTa//IMUeCKOu TpyObI C
3aKPBITBIM KOHIIOM. [10/I0CTH 3aro/HSIIOT TIeCKOM C TIIATe/bHBIM YIIJIOTHEHUEM.
Bokpyr ctBosa cBau obpa3yeTcs yryIoOTHeHHasi 30Ha €/1aboro rpyHTa AraMeTpoM o
royTopa MeTpoB (tipu Auametpe cBau 0,4 ... 0,5 m).

O/ieKTpoxuMHUecKasi o00paboTrka. B rmpaktuke wuWHOrja TNPUMEHSIOT
3/IEKTPOXUMHYECKYI0 00pabOTKy TPYHTOB [ijIsi TIOBBIIIIEHHSI HECYIIlel CriocoOHOCTH
OCHOBAaHUM COODPY)XEHUMW, CO3[aHUs OrpakJeHWW MNpU MNPOXOJKe KOT/JI0BAHOB U
TpaHilel, 60ppObl C MOPO3HBIM TyueHueM, C Ornoy3HIMH. OHU UCIIONB3YIOTCS IS
yIIPOUHEeHMsT BCeX BUIOB TPYHTOB C Ko3dduijneHTOM punbTpaiuyd MeHee 0,5 mM/cyT
(MesIKMX U MbLIeBaThIX MEeCKOB, CyTieceid, CYTJIMHKOB, TJIUH, WIOB, Pa3/i0>KUBILIEr0Cs
Topda). DyeKkTpoxumuueckass 006paboTka Tmoapa3zensieTcss Ha: 3/IeKTPOOCYIeHHe,
3JIEKTPOJIMTUUECKYI0 00paboTKy U 3/eKTpoCHIMKaTh3aluio. [oaroBpeMeHHOe
HeoOpaTUMoe YTIIpouHeHHe MOXKHO TI0JTyUHTh MPY BBeJJeHUH XUMHUUYEeCKUX Z100aBOK.

YnpouHeHre TpyHTa TIPOUCXOJUT Omarogaps  37eKTPOXUMUUYECKUM U
CTPYKTypooOpa3oBaTebHBIM TIpolieccaM, MPOUCXOASAIUM B TJIMHUCTOM T'PYHTe MpHU
TPONYCKaHWU MOCTOSTHHOTO 3JIEKTPUUYECKOr0 TOKa Y BBeZIEHUH 3/IeEKTPOJIUTOB.

Cgaiiabie ¢yHAaMeHTBbI. VX TIPUMEHSIIOT TMPH CpPaBHUTENTbHO HEeOObIION
TO/IIMHe C1abbix TPYyHTOB (70 12 M), TO[CTWIaeMbIX MpPOUHbIMU. CBasMu
TIPOpPe3aroT TIOJTHOCTBIO C/1abbli TPYHT C ONUPAHWeM Ha TpouHbId. [1pu 3abuBKe cBait
pe3ko BoO3pacTaeT IIOPOBOe [aBjleHue, BC/Ae[CTBHe uero CHWXKaeTCs Hecylias
criocobHocTh cBau. Co BpeMeHeM TOpOBOe JaBjieHHe CHWXKAeTCsl MPaKTHUeCKd 0
HYJIs1, @ Hecyliasi CrtocOOHOCThL CBau BO3pacTaer.

B ycrnoBusix c/1iaboro TJIMHUCTOTO OCHOBAHHUS BO3MOYKHO TIPOSIBJIeHHE
oTpuLIiaTesIbHOrO TpeHusi. Ocefarolrii BOKPYT CBau TPYHT HarpyskaeT ee. BenvuuuHa
OTPULAaTe/IbHOTO TpeHUs1 MoKeT JOCTUTHYTh 500 KH.

[TpyurMHAM# 3TOTO MOTYT ObITh:
* JIaHMPOBKA T/I0La/Iy MO/[CHINKOM;

* 3arpy)xeHWe T[IOBEPXHOCTU [UIUTEJbHO JeWCTBYIOIIMMHU  I0JI€3HBIMU
Harpy3kamu;

* TMpUTpY)KeHHe CabblXx TPYHTOB B Tipefleflax IIPOE3/JOB W  YJIMI]
MepruoANYeCKUMHU MO/IChINKaMU IMPYU PEMOHTE [JOPOKHBIX MOKPBITUM;
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* U3MEeHeHUe TVIOTHOCTU FPYHTOB B pe3yJ/ibTaTe MOHWKEHHsI YPOBHS IPYHTOBBIX
BO/;

® JUHaMH4yeCKure BOBAEﬁCTBHH Ha TDYHT TaXKeJIOr0  TPaHCIIOPpTA M
IMMPOMBIIIJIEHHBIX YCTaHOBOK;

* MPOSIBJIEHUS TIPOLIECCOB, TIPUBO/AIIUX K TIOCTOSSHHOMY YTJIOTHEHHIO MOJIOZBIX
C/1abbIX TPYHTOB.

OtpuliaTe/ibHble CUJbI TPEHUS YUWUTHIBAIOT A0 TIYOUHBI, HA KOTOPOM 3HaueHUs
0CaJIKM OKOJIOCBAMHOI'0 TPYHTa IIPEBBILLAIOT TIOJIOBUHY TIpeJe/bHOr0 3HauyeHUs
ocajky yHJameHTa. PacueTHble COMPOTUB/EHUs TPyHTA fi MPUHKMAIOT /151 Topda,
una, canponess fi =5 kIla.

Ecnu B mpefiesiax cBau 3ajieralOT HariacToBaHusi Topda TomiuHol 6oee 30 cm
M BO3MOXKHA TpUrpy3Ka TEpPpUTOPHMH OKOJO (yHAAMeHTa, TO pacueTHOe
COTIPOTHB/IEHUEe fi [/ TPyHTA, PACIOJIOXEHHOTO BbIllle TMOJOLIBbI HHU3LIEro CJI0si
Topa MPUHUMALOT:

a) MpH TMOJCHINIKAX BBICOTOM /10 BYX METPOB, /JI1 FPYHTOBOU MO/ CBINKHU U CJIOEB
Topda paBHbIM 0, 17151 MUHEPATbHBIX TPYHTOB MPUPO/HOTO CI0XeHHs — T0 TabJ1.;

0) rpH MO/ICHITIKAX OT ABYX 0 IISITH METPOB — IS TPYHTOB, BK/IFOUAst TIO/ICHITIKY
paBHbIM 0,4f, HO co 3HakoM "-", ayis Topda — (—5kI1a);

B) TpM TIO/IChINKaxX Oosiee MSITU METPOB — il TPYHTOB, BK/IFOUAsi MOACHITIKY —
10, HO cO 3HakoM "—", nst Topda — (=5 kI1a).

s yMeHbLIeHUs1 CWUJI OTPULIATEeJIbHOTO TPEHHWs TIPUMEHSIIOT CrieldajbHble
oOMa3ku. B rpakTrKe BO3MOXKHBI C/leyIoliye C/Iyvau:

- CWIbHO CKWMAaeMbld CJOW pacrioyiokeH C TOBEPXHOCTH; Ha HEKOTOPOHU
r/1yOriHe HaXOAUTCS C/IOM CU/IbHO C)KMUMAaeMOT0 TPYHTa, MepeKphIThIN

- Ooitee IMPpOYHBIMHK,; TOJIIId COCTOUT U3 T[I€EpeEMEXAroIIUXCd TI1IdCTOB
CUJIbHOCXKHUMAEMBIX U CDABHUTE/IEHO MAJIOCKUMAEMBIX I'DYHTOB.

[Ipy KpUTHUECKUX TpajlMeHTax Harmopa U CKOPOCTSIX (UIbTPaLiiM BO3MOXKEH
(UIbTPALMOHHBINA BLIMOP IPyHTa. B mpakTuke Hab/r0faeTcsi KOHTaKTHBINA pa3MbIB
IpyHTa (QUIBTPALIMOHHBIM TMOTOKOM, MAYLIMM BJOJIb [JBYX CMEXHBIX CJIOEB
pa3IMUHOM  KPYMHOCTU. [l  CBSI3HBIX TPYHTOB  pas/iMyaroT  C/eAyHoLye
¢unbTpaLMoOHHbIe  AedopMaryu:  Ccy(Qdo3us, BBINOP, KOHTAKTHBIM  BBITOP,
OTC/lavBaHWe U KOHTAaKTHbIA Pa3MbIB.
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Metop UHTEHCUBHOTI'0 YAQPHOTro YIUIOTHEHUS. B MpaKTHKe
TUIPOTEXHAUYECKOTO CTPOMTENBCTBA WCIO/B3YIOT METOJ, UHTEHCUBHOTO YAAPHOIO
YIUIOTHeHUsI C1a0bIX BO/JOHACHIIIEHHBIX TPYHTOB, WMEIOIIUM [Be pa3HOBUHOCTH:
MeTOJ, JWHAMWYECKOW KOHCOMUZAALMKA W MeToJ ygapHoro paspywenus (FO. K.
3apeukuu, 1989).

PaboThbI 10 AUHAMHUYECKOW KOHCOMU/JAIIUU BBITIOTHSIOT 10 MHOT'O3TAITHOM Cxeme
C A/IWTe/NbHBIMUA (0 Mecslja) MepepbiBaMM MEXAY 3TallaMd, B T€UEHWHW KOTOPBIX
paccenBaeTCsl IIOpOBOe JaBjieHue. PaccTrosiHMe MeXIy Kparepamy IPUMEHSIOT
paBHbBIM 2 ... 5 iMaMeTpaM.

[Ipy 5TOM yZapel B COCefjHEM TOUKe He [O/DKHbI HapyllaTb JOCTUTHYTOTO
¢dekra B mpeapigyieii. TpamOOBKM TMpUMeHSIFOT Maccodi o0 20 T Tpu BbICOTe
copaceBanus g0 30 M. JI. MeHaps OOBSICHWI MeXaHW3M JTUHAMUUYECKOMH
KOHCOJTUJALIMX MOJIOXKUTETbHOM POJIBI0 COZiepKalllerocs B ropax rasa M nporeccamu
CKVKEeHUSI.

MeTos, yAapHOro paspylleHusi TIPUMEHSIIOT K TPyHTaM C OTHOCHUTE/IbHO
HEBBICOKUM BO/[OHACHIIIIeHeM. YTUIOTHEHHe WX He CBS3aHO C HeoOXOAWMOCTBIO
OT)KaTusl BoZbl. I/IMTeNbHOCTh MeXX/y 3TaraMu 3/leChb He CyllleCTBeHHa. PaccTosinue
My LeHTpaMU COCEeJHUX JIYyHOK 3HauyuMTeIbHO MeHbIlle, YeM TIpU JIUTEeIbHOU
KOHCOJTU/ALUH.

Jlnst 3akperieHUs1 CAaObIX TPYHTOB TPUMEHSIIOT: OJHO- M JIBYXPacTBOPHYIO
CU/IMKATH3al|I0, CMOJIM3ALIMI0, OJHO- W JBYXPACTBOPHYIO 3/IEKTPOCHIMKATH3ALIHIO,
3/IEKTPOJTUTUUECKYIO0 00pabOTKY, 37IeKTPOOCYIIIeHHE.

Pa3zxmkeHue BO/JOHACBIIII€HHBIX TPDYHTOB

SIBneHue pa3KKeHUs 3aK/IH0UaeTCsl B MOJTHOW WM YaCTUUHOM MOTepe TPyHTOM
Hecyljell CrocoOHOCTM W Tiepexofie ero B TeKydee COCTOsiHMe B pe3ysbTare
pa3pylleHusi CTPYKTYpbl M CMeIleHWs] YacTUl] OTHOCUTENbHO Jpyr JApyra.
HeoOxogumMbIMi  YCTIOBUSMU  pa3KWKeHUs] SIBJISIFOTCS:  pa3pyllieHre CTPYKTYPbI
(yacTo TIpU AMHAMUYeCKUX BO3[IeHiCTBUSX), BO3MOKHOCTh YMNPOYHEHWs] TPyHTa U
MOJIHOe  HaChlllleHWe ero BOAOW. B03MOXHOCTb pa3pylleHusi CTPYKTYpbI
omnpefiesiieTCsi  UHTEHCHBHOCTBIO  BO3[EMCTBUM, HAuyaJbHbIM  HalpsyKeHHBIM
COCTOSIHMEM U TUIOTHOCTBIO CJI0KeHUsI TpyHTa. Bpems KoHcomuzanuu (yriOTHEeHNs)
W mpeObiBaHHS TPYHTOB B  Pa3KWKEHHOM  COCTOSSHUM  OTIPeJesiseTcs
BOJONPOHULIAEMOCTBIO TPYHTa, HW3MEHEHWEeM €ero MpPOYHOCTH, [JIMHOU MYyTH
dbunbTpauyu. CoCcTosiHUe pa3KWKeHHUsl TIPUCYIe BCeM DPbIX/IbIM BO/OHACHIIEHHbIM
reckam 110601 MpPOYHOCTH.
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PazxximkeHre HeBO3MOXKHO, €C/IU

Np < Nip »

rie T, — pacuyeTHOe YCKOpeHHe KoyieOaHW; TKP — TO JKe, KPUTUUEeCKOe,
orpeie/isieMoe KCIIepUMEHTA/ILHO (HarpumMep, 10 JaHHBIM BUOPOKOMITPECCUOHHBIX
WCIBbITaHUH).

Meponpusituss 1o 6opbbe C pa3KWwKeHHMeM pa3fe/iiloT Ha [JBa BUJA:
npefoTBpallieHe BO3MOXXHOCTH pa3KWKeHUsi U yMeHbllleHue TMO0C/eCTBUN
pa3xikeHusi. K 1nepBoMy OTHOCSIT yIJIOTHEHHE HECBSI3HbIX TPYHTOB M yCTPOMCTBO
NpUrpy3oK. /sl yMeHbllIeHUs] CMeLleHU pa3KKeHHbIX MacC TPyHTa MCMO/b3yHOT
yCKOpeHue Tipolecca WX KOHconujauuyd. Bpemsi mnpeObiBaHUSI TpyHTa B
Pa3KIKeHHOM COCTOSIHUA MOXXHO pery/jvpoBaTh C TIOMOIIbIH) BePTUKA/IbHBIX U
TOPU30HTa/IbHBIX JAPeHaKeH.

Peostornueckue mpomeccsl B rpyHTax, Mo/I3y4yecTh.

Haubomnee spko 3TO CBOMCTBO TIPOSIB/ISIETCS B TJIMHUCTBIX TpyHTax. Ocaiku
3[laHUM WM COOPYXKEHUM MPOJOJ/DKAIOTCS [eCATKaMW, a WUHOTJa U COTHSMM JIeT.
HedopMaumu TmoOn3yyecTd B TMeCKaX 3HAUMTENbHO MeHblle. [Ipy CABUTOBBIX
nedopMalusix pa3nuyaroT (B 3aBUCMMOCTU YPOBHSI HAarpy3KW) CTa[iuM 3aTyXarollleu,
YCTaHOBUBIIIEMCSI TIO/I3yU4eCTU W TPOrpeccUpyroljero TeueHus. IIpoekThpoBaHUe
COOpPY)XKeHHWH B TPYHTaX C $IPKO BbIpaK€HHBIMA CBOMCTBAMU IM0JI3yUeCTH
OCYILeCTB/ISIFOT ABYMs TIyTSIMU: He [JOMNYCTUTh BO3HUKHOBEHHE OI[yTUMBIX
nedopmaimii noszyuectd U (A. S. byauH) orpaHvdurBaTh AedopmMaliid CMellleHUs
JOMYCTAMBbIMHY 3HaUEHHUSIMU B TeueHHe 3a/IaHHOI0 CPOKa 3KCILTyaTaLvH.

[TpouHOCTh TPYHTa, TIOJIyYeHHYIO B OOBIUHBIX OTHOCHUTETEHO KPaTKOBPEMEeHHBIX
WCTbITaHUSIX, Ha3bIBalOT CTAH/AApTHOW. B ciydae A1uMTenbHOrO JelCTBUSI Harpy3Ku
paspyllieHre TIPOUCXOAUT paubie (tt = f (t) ). Jnsg oTAenbHBIX TJIMH TIpefen
JTATE/IbHOM MPOYHOCTU CHWXKaetcst 10 30 %. Co BpeMeHeM TPYHT M0/ TOZOIIBOM
YOPOYHSIeTCS, a TIpU YCTAHOBUBILEWCS TOJ3y4yeCcTH pasynpouHsieTcs. [lpu
nedbopMaimsix  ¢GopMm, u3MeHeHMsIX (CABUTrax) B OJHHUX YCJIOBUSIX (3HaueHUs
Haya/IbHOM MPOUYHOCTH), TPYHT YIUIOTHSIETCS, B IPYTUX — pa3pbixysieTcsi. [TopucTtocth
IPyHTa, TIpU KOTOPOH B pe3y/bTaTe AedhopMalivii ciBUra He MPOMCXOJUT U3MeHeH e
o0bema, T.e. HayajbHasi M KOHeuHass TOPUCTOCTb (N0 W n) paBHBI, Ha3bIBAIOT
KPUTHUYECKOM NCT.

dyHaMeHTHI Ha 3aTOP(OBaHHbBIX IPYHTAaX.
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BcTpeyatoTcsi TOp(pbpl C MOBEPXHOCTU BOJOHACHILLEHHbIE HEYIJIOTHEHHbBIE,
rorpebeHHbIe C/1a00YTI/IOTHEHHBIE, TIOrpeOeHHbIe B TOJIIIe TPUPOHBIX TPYHTOB.

Top@ otuaeTcsi: 60/bIION CKUMAaeMOCTbIO, MajlbiM COTIDOTUBIEHUEM CABUTY,
3HAUUTE/IbHOW YCaJIKOU TpU OCYIIIeHWH, SIPKO BBIPDAKEHHBIMH pPe0JIoTUueCKUMU
CBOMCTBaMHM.

[Tonyunny pacmpocTpaHeHHe Ciieflyrolue CriocoObl WH)KeHepHOW TOATOTOBKU
TePPUTOPUM: BBITOPQOBBIBaHME (MOJSHOE yJajeHWe Topda M 3aMeHa ero
MHHepaJbHbIM TPYHTOM); OCyILIeHHWe ([JIUTeTbHbIM MPOLIEeCC, COMPOBOKIAOLUNCS
Oo/bIIMMY 0CaZiKaMU TTOBEPXHOCTH);

HaMBbIB TEPPUTOPUH T1€CUAHBIM I'DYHTOM C ITOHW>XK€HHWEM YDPOBHA I10/I3€MHLBIX BO/
Pa3/IMYHBIMU APDE€HA>XHBIMKU CUCTEMAMH, YaCTUUYHAasA UJIN

TI0JTHAs TIpOpe3Ka TPyHTa I/yboKuMy hyHIaMeHTaMH.

Pacyer  OCHOBaHHWM, CJIO)KEHHbIX  OHOTeHHBIMH  TPYHTaMU  JOJ/DKeH
TIPOU3BOUTHCSI C YUeTOM CKOPOCTU TMepejjauv Harpy3ku, u3MeHeHUs 3(PheKTUBHBIX
HalrpspKeHUWW B TPYHTe B TMpoOL[ecCe KOHCOMMAALMKA OCHOBAHUSI W aHU30TPOIUU
CBOMCTB IPYHTOB.

Onupanve ¢yHAaMEHTOB Ha TOBEPXHOCTb 3aTOP(OBAHHBIX TPYHTOB He
ponyckaercs. Ilpy TOMHOM 3aCTpOMKe HaMBITBIX TEPPUTOPUM DPEKOMEHYeTCs
BBITIO/IHATh ~ TE0JIOTUUeCKOe  paulOHUpOBaHWe.  ['pyHTBI,  OJWHAKOBble B
TIPOM3BO/ICTBEHHOM OTHOIIIEHNH, 00beIUHSIOTCS B KOMITTIEKCHI.

IIpakTyeckas nogroroBka Nel(
CTpouTenbCTBO B y(JI0BHAX HA0YXaKOIHUX, BEUHOMEP3/IbIX, 3aC0/IeHHBIX
TPYHTOB
Ilenb padoThI
[TpakTHUeckKoe 3HaAKOMCTBO C 0COOEHHOCTSIMH CTPOUTE/TLCTBA B YCJIOBUSIX

HaOyXaroIIX, BeUHOMED3/IbIX, 3aCOJIEHHBIX TPYHTOB.

Teopernueckas 4yacTb
Onpepe/ieHre XapaKTePUCTHK Ha0yXarOIUX TPYHTOB.

['pyHTBI, CIIOCOOHBIE TIPU YBJAXKHEHWW YBEJIWUYMBATHCS B 00beMe, a TIpU
TIOHWKEHUH BJI&XKHOCTH [laBaTh yCafIKy OTHOCATCS K HaOyxarommm. K Habyxaroium
OTHOCATCS TIbIJIEBATO-T/IMHUCTBIE TPYHTBI, [Ji1 KOTOPBIX BETMYMHA OTHOCUTETHHOTO
HaOyxaHuss 0e3 TIpUIO)KEHHWSI BHeITHEM Harpy3ku & S, = 0,04. Kpowme
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OTHOCUTE/TbHOTO HalOyXaHusi TIpU 3alaAHHOM  [IaBJIeHUU &, O3TU TPYHTHI
XapaKTepU3ylTCs [laBieHueM HaOyXaHUsl ps,, BIOKHOCTBbIO HaOyXaHUS s, U
OTHOCUTE/IbHOU yCaJKOW TIpU BbICBIXaHWW. [ljid TipeBapyTe/IbHOW  OLIeHKU
HaOyXarolUX T'PYHTOB MCIIOJIb3yeTcsl Tokasarenb I1 = (e —e)/(1+e)(mpm IT > 0,3
TPYHTBI OTHOCSITCS K HaOyXaroIum).

CriocobHOCTBI0O HaOyXaTh OT/IMYAIOTCS TaK)Ke HEKOTOpble BU/bI IIJIAKOB U
IJIMHUCTBIX ~TPYHTOB, 3aMOYEHHBbIX XWMUUECKUMHU OTXOJaMH TPOM3BO/ICTB
(Haripumep, cepHOUM KHUCIOTHI). [edopmaiuu HabOyxaHWs TIpM  3aMauyHdBaHUU
pPacTBOpPaMU CepHOU KUCJIOTHI B 3,5 — 4 pa3a Oosbie JedopMariiyii HabyxaHUs TPy
3aMauMBaHUM BO/OM. HaOyxaHue mecuaHbIX TPYHTOB MOXKET TIPOMCXOAUTH TIPH
B3aMMO/IeHCTBUM UX C pPACTBOPAMM IIIeJIOUH.

HabyxaHue TDYHTOB B OCHOBAaHMM BO3MOXKHO 3a CueT TOAbeéMa YpPOBHS
I'PYHTOBBIX BOJI, HAKOIJIEHUS] Baru TOJ, COOPY>KeHHeM 3a CUeT NMOBEePXHOCTHBIX U
MPOU3BO/ICTBEHHBIX BOJ, HW3MEHEHUs BOJHO-TEIJIOBOTO pexrnma. BennuvHa
HaOyxaHUsI 3aBUCHUT OT JlaB/ieHUs] HA OCHOBAHUeE, BUIA U COCTOSTHUS TPYHTA, TUIOIa 1
3aMaurBaHUs, TOJIIIMHBI HA0YXalOIL[ero CJIOS.

3MeHeHUs1 BIaXXHOCTH W BbI3BaHHble WMHM HepaBHOMeEpHBIE TiepeMelreHUs
TPyHTa 4acTO TIPUBOZST K TpelMHOOOpa3oBaHMI0 WM pa3pylieHuto. OcobeHHO
3HauWTeNbHEI ledhopMalivy, BbI3BaHHbIE TIOAEEMOM OCHOBaHUS TMPU He3HAUUTETbHOM
NlaBJIeHUU Ha TPYHT.

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

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

* cUbHOHAOYXaroIIHe € S, > 0,12,

1) ipu uHGUABbTPaIK aTMOC(EpPHBIX U TIPOM3BO/[CTBEHHBIX BOJ, — Ha TJTyOuHe,
r/le CyMMapHoOe JiaBjieHre Ha CJIOW IPYHTa O,t, PABHO /IaB/IEHHIO HAOYXaHUS Pso;

2) NpU HaAMYUM TIOA3€MHBIX BOJ| — HAa TPU MeTpa Bblllle yCTaHOBUBIIETOCS
YPOBHSI MOJ3eMHbIX BO/I, HO He H/)Ke YCTaHOBJIEHHOTO TI0 . 1;

3) 1Ipu 5KpaHUPOBAaHUU MOBEPXHOCTU U U3MEHEHUH BOJHO-TEIJIOBOT0 pPeyKMMa —
0 9KCIepUMeHTaIbHbIM aHHBIM, a TP UX OTCYTCTBUU — Ha TyOMHe MATb MeTPOB
OT YPOBH$ MJIaHUPOBKHU.

PacuéTt aedpopmanium 0OCHOBaHUS.
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PacyeT oCHOBaHUN COOpY)KeHHM Ha HaOyxXaroIMX TPyHTaX TPOW3BOJUTCS TIO
nedopMal[usiM, Kak Ha OOBIUHBIX TPYHTax, W, NpU He0OXOJUMOCTH — T0 Hecyllei
cniocobHoctu. Ilpu ompefie/ieHUHd pPACueTHOTO COTIPOTHUBJIEHUS] pPeKOMEeHYeTCs
yBe/IMUMBaTh ero 3HaueHwe B 1,2 pa3a, eciu ocaaka ¢yHaameHrta < 0,4 [s,], uTo
Oyzer crocoOCTBOBaTb YMEHBIIIEHUIO BeJIMUMHBI TIogbeMa (QyHJaMeHTa TpHU
HaOyxaHWUY TPYyHTA.

KOHCTPYKTHBHBbIE MEPONIPUATHS 110 YMEeHbIIIEHHI0 U BEIPABHUBAHHIO
AedopMaluu 0CHOBaHUS.

Ecmu omnpepenseMasi pacueToMm fedopmalivsi OCHOBaHMWSI OKa)keTCsl OoJiblile
JOMYCTHUMOM, TO [OJDKHbI TIpelyCMaTpUBaTbCsl MEpONPUATHS, yMeHbLUIarollye
BO3MOJKHYHO Be/MUMHY JAedopMaliiii 3a CueT MpeJBapuUTe/bHOIO0 3aMauyuBaHUs,
TIpUMeHeHHsI KOMITeHCUPYIOIUX TeCcYaHbIX TOAYIIeK, 3aMeHbl C/ios Habyxaroiero
TpyHTa ApyruM, He HaOyxaromum rpyHTOM. CKBa)KWHBI [I7Is1 TIpeiBapUTEbHOTO
3aMauyMBaHUs Pacro/iaratoT B IIaXMaTHOM MOpszKe, nuameTp ckBakuH 10 ... 25 cMm,
rnybuHa — Ha 0,5 M MeHblle Tpebyemol 1O MPOEKTY TO/IIWHBI 3aMauyHBaHUS.
3ano/IHAKT CKBa)XWHBI  JPEHUPYHOIIMM MaTepuanoMm. [lporecc 3aMauvBaHus
KOHTPOJIMPYIOT TOBEPXHOCTHBIMKM MapKaMH. 3aMauyvMBaHMe MpeKpallaiT, Korja
BeJIMUMHA M0/beMa MOBepXHOCTH cocTaBUT 0,8 pacueTHOM.

[Tocne 3aMauviBaHusi BEDXHUU CJIOM TPYHTa CHAMAKOT Y yCTPAUBaKOT MeCYaHYH
noaywky tonmmHou 0,3 ... 1 m. Pacuer ocHOBaHMM moc/ie WX TpeABapUTEILHOIO
3amMauyuBaHUs TPOU3BOJUTCS MO XapaKTepUCTUKaM 3aMOYEHHOI 0 FPYHTa.

KomnieHcupyromye MOAYIIKKM YCTpavBalOT HAa YpOBHe B TIipefesax CJiosg
HaOyXaroIero rpyHTa TOJbKO IS JIEHTOUHBIX (hyHIaMeHTOB IMUPUHOU 0 1,5 M npu
JaBiaeHud mof, TofoimBoii He MeHee 0,1 MIla. Ilpy HeGOMBIINX BePTUKA/ILHBIX
Harpy3kax TPUMEHSIIOT (hyH/JaMeHTbl Ha €eCTeCTBEHHOM OCHOBaHWM C aHKepaMy,
CBaiiHble (yHJaMeHThl U3 3a0MBHBIX M HaOWBHBIX cBaii. Hambosiee parjrioHasbHBI
byHAaMeHThI C yIlIMpeHHeM B TIpefiesiax C/i0s HabyXarolux TPyHTOB.

Kpome 3TUX MepOTPUSATUN 1]e/1eco00pa3HbI KOHCTPYKTUBHBIE,
TIpUCITocabIMBaroIie 3/laHUsI K BOCIIPUATHIO HepaBHOMEPHBIX JedopMalidii myTem
pa30MBKU 3/aHUN Ha OT/e/bHbIE OTCEKH OCAOUYHBIMM IIIBAMH M YCTPOMCTBa
apMMPOBaHHBLIX ’Ke/e300eTOHHBIX TI0SICOB B HECKOJILKMX YPOBHSIX, a TaKke
BOJO3all[UTHbIE, [JI1 TpeAOTBpAllleHUs] JIOKAJIbHOIO  3aMauuMBaHUs T'PYHTOB
aTMoc(hepHbIMU 1 MPOU3BO/ICTBEHHBIMU BOJJaMU. JTO 00ecrieurBaeTcs MJIaHUPOBKOMN
TePPUTOPUM, [OCTAaTOYHbIMM pasMepaMd U YKJIOHOM OTMOCTKH, W30JIsALIUeN
BO/IOHECYII[UX TPYOOIIPOBO/OB U WX JOCTYIMHOCTHIO ISt OCMOTpa.
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OCo0eHHOCTH CTPOUTE/IHCTBA HA 3aCO/IEHHBIX TPYHTAX (OMbBIT
CTPOUTE/IbCTBA B leHTpa/ibHOM Ka3axcrasne).

3aco/ieHHBIMU Ha3bIBAIOTCS TPYHTHI, B KOTOPBIX COMEpPKUTCs Oonee 5%
CpeAHepacTBOpUMbBIX coseld wnu Gomnee 0,3% JieTKOPAaCTBOPHMMBIX COjield OT Beca
cyxoro rpyHra. K jierkopaCTBOpUMbBIM CO/IIM OTHOCATCS XJIOPUCTBbIE COIM HaTpUs
NaCl, kamust KCI kanbius CaCl, u maruusi MgCl,, 6ukapbonaTsl Hatpusi NaHCO;
cyibarel HaTpuss Na,S0, u maraus MgS0, . K cpeaHepacTBOpUMBIM  COJISIM
otHocaTcs ruric CaS04%2H,0 u anruaput CaS04.

CNoKHOCTb CTPOWTENBbCTBA HA 3aCO/IEHHBIX T'PYHTaX 00yC/OB/IeHA TeM, UTO
nedopmaliuu TMPOSIBISIIOTCS KaK B TIPOLlecce BO3Be/IeHUs] COOPY)KeHWH, Tak U B
MepuoJ; WX OJKCITyatalu. Ha 3aco/ieHHbIX TJIMHUCTBIX TPYHTax TBepAoi
KOHCHCTeHIIUU AedopMaliiy TIPOMCXO/Is TIPU 3aMaudBaHUM U TIPOSIBJIIIOTCS B BU/IE
pe3Koii TIpocaiku 3/jaHuil. ITO 0OBSICHSIETCS TeM, UTO MPH BOAOHACKIL[EHUU TPYHTOB
M DACTBOPEHHMH COJleld pe3KO YMeHbIaeTCs MPOYHOCTb KOHTAaKTOB OT[ebHBIX
YyacTUll, B pe3y/ibTaTe Uero M3MEHSIIOTCS XapaKTepUCTHUKU TPOUYHOCTH, 3HaueHue
Moayniss obiedt medopmaryu. B psime ciyuaeB TIpOLjeCcC pacTBOpPeHHs CoJiell B
IPYHTax TMPOUCXOJUT OYeHb ObicTpo  (0COOEHHO TIpU  B3aUMOZEUCTBUU
JIeTKOPaCTBOPUMBIX cojieli C ropsuedi Bofol), u cyddo3roHHas Tpocajka
TIPOMCXOZUT B TeueHre HeOOIbIIIOT0 TIPOMEXKYTKa BpEMEeHH.

[Ipy cTpouTe/NbCTBE Ha BOAOHACHIIIEHHBIX TJIMHUCTBIX TPYHTax IIpoLiecc
BbIMBIBaHUSI U3 HUX coJiel (xumuyeckas cy(go3usi) npoTekaeT AJUTEbHOe BpeMsl.
OpHako yIUIOTHeHWe (KOHCO/IMZALMs) 3aCOJIeHHBIX BOJOHACBIILIEHHBIX TJIMHUCTBIX
TPYHTOB B HaTypHBIX YCJIOBUSX 3aHHWMaeT 3HAUWMTE/IbHO MEHBLIWM Mepuofi, Yem I10
pacueTy oCaJK{ C UCII0JIb30BaHUEM Teopuy (UIbTPALIMOHHOM KOHCcomuaanuu. Ho u
B 3TUX CIydYasix AedopMaliii TPyHTOBOI'O MacCHBA 4acTO ObIBAlOT 3HAUMTETHHBIMH,
MPOTEKAKT JIOKA/JIbHO, UTO BbI3bIBAET HEPaBHOMEpHbIE OCaJKA COCEJHUX
(yHZAaMeHTOB U HapyllaeT SKCITyaTalMOHHYIO MPUTOJHOCTh 3[aHUM U COOPY’KEHHUH.
B HekoTOpbIX Cilyyasix MpoLiecC pacTBOPEHUS COJIeM MPOUCXOAUT B TeueHHe OYEeHb
HebOo/bILIOTO TPOMeXKyTKa BpeMeHH, 0COOeHHO TOr/a, KOorja B COCTaB 3aCOJIeHHBIX
TPYHTOB BXOJSIT JIETKOPaCTBOPUMBIE COJIU.

[TpobGnema CTpouTe/NbCTBA TPOMBIILIEHHBIX U TPaKJAaHCKUX COOPY>KEHUM Ha
3acosieHHbIX TpyHTax B LleHTpasbHOM Ka3axcTaHe cTasa 0COOEHHO aKTyalbHOUN B
MOCJ/IeJHHEe TO/bl, MIOCKObKY BC/Je[CTBME WHTEHCHMBHOM MeIMOpalyy 3aCyLIUBBIX
paiioHOB GoJbIlIve TIIO[AIM paHee MasOBAaXKHbBIX 3aCOJIeHHBIX TPYHTOB OKa3aucCh
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00BOJIHEHHBIMM, UYTO TIpUBEJIO K HUX TpocagkaM. B pe3synbraTe gedopMaiiyuu
TMOJIyYUJIA He TOJIbKO MOCTPOEHHbIE 3[jaHusl, HO U ellle CTPOSIIUeCs.

Ocagky (yHZamMeHTa Ha 3aCOJIEHHBIX TPDYHTax pPaCCUMTBHIBAIOTCS TakKUM >Ke
oOpa3oM, Kak 4 0ocaZiku (DyHAZAMeHTOB Ha He3aCOJIeHHbIX T'DYHTaX, MOCKOJbKY [0
HaCTOSIILIer0 BpeMEHW He TIPOBeeHbl SKCIepUMeEHTalbHble WCC/IeOBaHUSI 110
M3y4eHHIo0 TyOuHbI CKMMaeMOW 30HbI B OCHOBaHMU (yHAaMeHTa Ha 3aCOoJIeHHBIX
TPYHTax U U3MeHeHUsl ee MOIL[HOCTU TIPU 0OBOTHEHUH.

HNo HacToslllero BpeMeHM He pas3paboTaHbl  CrocoObl  yCTpOMCTBa
VCKYCCTBEHHbIX OCHOBaHMM Ha 3aCOJIEHHbIX JIMHUCTBIX TPYHTAX, UTO OYEHb BaXkKHO,
0CcOOeHHO TP Cojiep)KaHUM B IPYHTaX JIerKOpacTBOPUMBIX cosiell. OBbIUHO B TaKUX
IPyHTax TPUMEHSIIOTCS CBalkiHble (yHJaMeHThbl, KOTOpble 4YacTO MO/BEepPratoTCcs
KOPPO3MOHHOMY BO3[I€UCTBUIO.

C/I0>)KHOCTb ~ MCC/eIOBAaHUSI  CBOWCTB  3aCOJIEHHBIX TVIMHUCTBIX TPYHTOB
3aK/IF0YaeTcsi B TOM, UTO COJIM TPUCYTCTBYHOT B FDYHTax B BHUJE OTHAe/bHbIX ADPY3,
MIPOXKWIOK, KOHI[€EHTPHPOBAHHBIX COJIEBBIX pacTBOpOB. YUT0ObI HallTh 0O611yI0
3aKOHOMEpPHOCTb [Ijii TaKWX TPYHTOB, HeOOXOAWMO ILiesieHarpaBieHHO UCC/iel0BaTh
3aco/ieHHble TTIMHUCTbIe TPYHThI Pa3/IMUHbIX PETMOHOB.

[To pe3ynbTaTam aHanM3a MPUUWH JedopMallyii, a B psifie Cy4aeB U aBapHu
Pa3/IMYHBIX COOPY)KEHHM, KOTOpble TPOM30LLIA B TIPOLIECCE UX CTPOUTENbCTBA U
SKCIUTyaTaly, U3yUYeHbl Pe3y/bTaThl PA0OThI PA3/TMUHBIX SKCIIEPTHBIX KOMUCCHU TI0
pa3bopy aBapuii u AedopMalldii COOPY’KeHHUM, ITPOAHA/IM3UPOBAaHbI 000OIIEHBI
pa3MuuHble  caydau —fAedopMmaliii  COOpPY)KeHWW TI0  OmyO/MKOBaHHBIM U
BeJIOMCTBEHHBIM  MaTrepuajaM. B  pe3ysibTaTe  TIpef/IoXKeHBbI  C/IeAYIOIIHe
MEPOTIPUSITUS M CITIOCOOBI YCTPOMCTBA MCKYCCTBEHHBI OCHOBAaHWM U (DyHAAMEHTOB Ha
3aCOJIEHHBIX TJIMHUCTBIX IPYHTAX:

1. TIpope3ka ToJIIM 3acO/IeHHBIX TPYHTOB (6-8 M) >kere300eTOHHBIMH CBasiMHU.
[Torpy3utb cOOpHYIO >Ke/e300eTOHHYIO CBai0 B TIPOYHBIE TBep/ble 3acojieHHbIe
TPYHTBI OYeHb TPYAHO, II03TOMYy TIPUXOAWUTCS CHauara OypUTh JHMAWPYIOIHe
CKBaKWHBI. OTIBIT TIpUMeHeHHsT 0ypOHaOWBHBIX CBali M3 OeTOHA Ha MOPT/IaHALIeMeHTe
OKa3ajics HeyJauHbIM TIOCKOJIbKY OeTOH TIo/IBeprajicsi COJeBOM KOPpO3WH.
[TpumeHeHve OypoHaOMBHBLIX CBail IiesiecooOpa3HO TOMBKO TIPH WCIIOMb30BaHUU
Cy/1b(aToCTOMKNX, OapyueCcTOMKHWX W HU3KOA/JIOMMHATHBIX I[€EMEHTOB, Ha/le)KHON
T'U/IPOM30JISILIUM Tejla CBaHOTO (yHAaMeHTa M MpH Hecylleil criocoOHOCTU CBau He
MeHee 1200 kH.
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2. TlpoBemeHWe BOJO3ALUMTHBIX MEpPONPUSTUM, TaKUX >Ke, KaK W TIpU
CTPOUTENbCTBE Ha JIECCOBBIX TDYHTaX, — YCTPOMCTBO OTMOCTOK BOKPYT 3/laHUs,
repeKphIBalOIMX O0pAaTHYIO 3acChINKY; TPOK/IaZika BOJOBOJOB B »Keyie300eTOHHBIX
JIOTKaxX; OrpaHWYeHue TOJMBOB 3e/IeHbIX HAaCaKJeHWM BOKPYr 3faHus U T.n. Kak
MOKasaj OIBIT CTPOUTENbCTB; HAa 3aCOJIEHHbIX TPYHTaX, I0JaratbCs TOJBKO Ha
BO/03all[UTHbIE MEPONPUSITUSL He/b3s, TIOCKOJIbKY B TIPOLIeCce SKCIUTyaTaldd 3/JaHUU
W COOpPY)XeHW TIOATOTUIeHe WX OCHOBAHWM Hen30eXHO, T03TOMY BOZO3all[UTHBIE
MepOMpPUSITUS C/ie[lyeT IPUMEHATh COBMECTHO C IPYTUMU METO/IaMH.

3. IIpuMeHeHNe KOHCTPYKTUBHBIX MEPOITPUATHI — MpHUCIIocob/ieHre 37jaHui K
HepaBHOMEDHBIM 0CaZlkaM; YCW/eHWe TIOA3eMHOW M HaA3eMHOW 4YacTer 3/aHus
JKeCTKMMH >KeJle300eTOHHBIMU T10SICAaMU; pa3pe3Ka 3[jaHhsI 0CaJl0YHBIMM IIIBAMHM Ha
OT/e/IbHbIe ’KeCTKre 0/I0KW (TP JIOKaTbHOM BbIIIle/lauBaHUN COJIEH B 3aCOJIEHHBIX
[JIMHUCTBIX TpPyHTax). IIOCKONMBKY Keyie300eTOHHbIE KOHCTPYKI[UM  WUMEIOT
3HAUUTE/IbHYI0 OTKPBITYHO TTIOBEPXHOCTh, B MO/J3€MHOM U L[JOKOJIbHOM YaCTSIX 3/aHus
BO3MOJKHA CoJieBasi KOppo3usi OeToHa W TI03TOMY TpUMeHeHHe MOHOJMTHOIO
>Kene300eToHa B M0/[3eMHOM M 1IOKOJIbHOM YacCTSX 3/IaHUS UM COOPY)KeHUS C/leJlyeT
coueTaTh C BOAO3alUTHBIMUA MepOIPUSITHUSIMMU.

4. YnoTHeHre U MCKYCCTBEHHOe 3aKperuieHWe rpyHTOB. OMbIT 3KCIUTyaTal[dd
COOPDY)KeHHI Ha OCHOBAHHUAX, YIUVIOTHEHHBIX IleCUaHbIMM JIpeHaMU WU
3/IEKTPOOCMOTUYECKUM  OCyIlleHHWeM, TioKa3ajql OoJbLIyI0 SKOHOMUUHOCTb U
11e/1ec000pa3HOCTh  3THUX MeTO/0B TI0 CpaBHEHWI0 C YCTPOMCTBOM CBaWHBIX
dbyHzamMeHTOB. B pe3ysibTaTe NpYMeHeHUs] TaKOrO YIVIOTHEHUST COKPAIaeTCsl pacxo[
L|eMEHTOB M MeTaJl/la ¥ TIOBBILLAeTCsI HaZIeXKHOCTb OCHOBAaHMUSI.

IIpuHpmnel pacuéta jedopManii 0CHOBaHMSI B 3aCOJIEHHBIX IPyHTaX.

3aconeHHble TPYHTBhI XapaKTepU3YIOTCS M3MeHeHHeM (DM3UKO-MeXaHWYeCKUX
CBOMCTB (TJIaCTUYHOCTH, TPaHyJI0MeTPUYEeCKOr0 COCTaBa, MTOPUCTOCTH, TIJIOTHOCTH) B
MpoLiecce BBIIe/IAYMBAHUSA COMed. OTU TPYHThl TMPU AJIATENbHOW (PUIbTpaLuu
criocobHbI ZiaBaTh CYy(PQPO3MOHHYI0 OCAAKy WM TpocaZky. OfHON W3 OCHOBHBIX
XapaKTEPUCTUK 3TOT0 BHWJA TPYHTOB SIBJISIETCS OTHOCUTEbHOE Cy(PQPO3MOHHOU
OKaTue &4 , OmnpejiesnisieMoe OOBIYHO TOJIeBbIMUA MCIBITAHUSMM U JTabOpaTOPHBIMU
MeTO/IaMU.

[lpu pacuere cyddo3MOHHON 0CagKU HeoOXOAWMO TIDUHATH  CXEMY
(bUIBTPALIMOHHOIO MOTOKA B OCHOBAaHWUU (PyH/IAMeHTa.
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[lpu pacuete 1Mo cxeme 1 ompejensitOT pacripejie/ieHle TUICa B pacueTHBIN
MOMEHT BpeMeHU B Tipefe/iax C)KMMaeMOW 30HbI. [lo 3TUM 3HaueHHsIM CTPOSIT
ctyrneHdaryto ¢hyHKiuio do (z) = const, a Bcs 30Ha pa3duBaetcs Ha ciou 1o 0,5 m.

3oHa cyddo3roHHON 0caZiki B OCHOBAaHMM OrpaHWUMBaeTCsl rimyouHoi Hc rae
CyMMapHble BepTUKa/ibHble HalpsbKeHUsi OT Harpy3ku QyHgameHTa U COOCTBEHHOTO
Beca paBHbI Haua/bHOMY JlaBJjieHUI0 Cy(PQo3uoHHOTO CKaTusl pPst . Criol, B KOTOPOM
cofep)kaHue rurica OyJeT paBHO HaualbHOMY, SIBASIETCS HIDKHEM TpaHUllel
BbIlIle/lauMBaeMol 30HbI. [l HYDKe/ieXKall[uX C/I0eB pacueT pacTBOPEHUs TUICca He
npoBoJAT. [Ipu mpeBbillieHUM JAedopMaliisiMU TIpefie/IbHO AOMYyCTUMBIX 3HaueHW
WIA HeJOCTaTOUHOM Hecylel CrocoOHOCTH HeoOXOoAMMO IpeAyCcMaTpUBaTh
BOZIO3allIUTHbIE MEPOTIPHUSATHSI C BO3MOXKHbIM yYCTPONCTBOM TIOAYIIKA W3 TJIUHUCTHIX
IPYHTOB, TIPOPe3KOM TOJII[M 3aCO/IeHHbIX TPYHTOB CBallHbIM (yHAAMEHTOM,
3aKperieHWe WM YIUIOTHEHHWe TPYHTOB, [Ipe/IBapUTe/IbHOe paccojieHne C
MCII0/Ib30BaHHEeM TleCUaHbIX JIpeH.

[Tpu mpoekTHpOBaHKY (YH]aMEHTOB B 3aCOJIEHHBIX IPyHTaX 0cob0e BHUMaHMe
ciefyeT  yIenuThb AHTUKOPPO3WOHHBIM  MEpONpPUSTUSM /i1 3allThl  Tesa
dbyHIaMeHTa OT arpeCcCUBHOTO BO3/IeHCTBUS BOJ| U TPYHTOB. [Ijii 3TOTO MPUMEHSIFOT
0Cco0OoTIOTHBIM 0eTOH Ha Cy/b(haTOCTOMKOM TIOpPT/IaH/I[eMeHTe, BBOAAT B OETOH
pa3nuuHble Z00aBKH.

CTpOHTEJ’leTBO B YUI0BHUAX BE‘-IHOMép3J'lBIX I'PYHTOB.

CeBepHasl CTpPOUTe/NIbHO-K/IMMaTHUeCcKasi 30Ha BK/IHOUaeT pakioHbl KpaiiHero
CeBepa, 3amagHoi u Bocrounoii Cubupu, [anpHero Boctoka. OHa oT/IMYaeTcCs
IIMPOKMM [Mara30HOM H3MEHEHUs] TeMrepaTyp W BIaKHOCTU BO3/AyXa, BETPOBBIX
BO3/IeUCTBUM, JaHgadTa.

BeuHomep3/ible TPYHTbI UMEIOT OTPULIATE/bHYI0 WM HYJeBYH TemIeparypy,
coZepkaT B CBOEM COCTaBe Jie[, MU HaxOZATCS B Mep3JIOM COCTOSIHUHA B TeueHue
MHOTUX JieT. OHM UMEIOT CIVIOIIHOE WM OCTPOBHOE pacrpocTpaHeHue. B ceBepHbIX
paiioHax MoIIHOCTb UX pAocturaer 500 M. [TOBepXHOCTHBIM C/IOW TOZABEPraeTcs
Ce30HHOMY OTTauMBaHWIO — TIpoMep3aHut0. [lo COCTOSHWIO B MOPUPOAHBIX
YC/IOBUSIXBEUHOMEp3/ible ~ TPYHTbl  MOJpa3fefsioTCd  Ha  TBep/oMep3iible,
TJIaCTUYHOMEP3Jible U ChbilTydyemep3/ble. VH)KeHepHO-X03iCTBeHHas [1eTe/IbHOCTh
yejioBeKa TPUBOAUT K  OCrab/ieHHI0 BEUHOM  Mep3/ioThl, K  TIOSIBJIEHUIO
TePMOKapCTOBBIX SIBJIEHUH.

TennoBbie 3dI'psi3HEHUA reoJIOoTMYeCcKou Ccpeabl B IIpo1jecce XO03SIMCTBeHHOMN
AedTe/IbHOCTH YadaCTO SABJ/IAKOTCA HquI/IHOﬁ MdCCOBBIX AE(l)OpMaL[I/If/JI 3'Z[aHI/II71 n
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COODY)KeHMHA  Ha  BEYHOMep3JbIX  TIpyHTax.  Otemnysitongue  BO3JEUCTBUSA
MH(paCTPYKTYpbl TMPUBOJAT K Ppa3BUTHI0O TepMoKapcTa. [Ipu  uype3mepHOM
OXJIaXK/IeHU! BO3MOYKHBI nedhopmariuuy, BbI3BaHHbIE MOp03000itHBIM
pacTpecKuBaHKeM, ITyueHWeM IPYHTOB.

B coctaB MeponpusiTiii MO WH)X€HEPHOW MOATOTOBKE TEPPUTOPUM BXOMMT:
BepTHKaJIbHasl TJIaHUPOBKA; YCTPOMCTBO JOPOT U MPOK/IaJKa KOMMYHUKALWWA, OTBOJ,
MOBEpXHOCTHBIX BOJ; OCYIlleHWe; HeJOMyllleHWe 3aToruvieHus, 0Opa30oBaHUs
TePMOKAapCTOB.

[Ipy cTpouTenbCTBE Ha BEUHOMEP3/bIX I'PYHTaX MNPUMEHSIIOT [Ba OCHOBHBIX
npuHOUMa: | — rpyHTbI OCHOBaHHWs COXPAHSIIOT B MEP3/7I0OM COCTOSIHUM B TeueHue
BCEro rnepuofa 3KcruiyaTaluu; Il — rpyHTbI OCHOBaHMSI MCMOJIb3YIOT B OTTasiBLLIEM
WU B OTTaMBaloIeM COCTOSIHUU.

[Tpu cTpouTenbCTBe MO | MPUHLIUITY, Hecylllie KOHCTPYKI[MU MPOeKTUPYIOT Oe3
yueTa UX 0CaJJOuHbIX JedopMaiiyii. KOHCTpYKTHBHAs crcTeMa 3/laHus Takasi ke, Kak
W TIpA CTPOUTE/NbCTBe B OOBIUHBIX YyC/IOBUSIX. OCHOBHBIM BUJOM (PYHZAMEHTOB
SIBJISIFOTCS CBaviHble. [loBepXy CcBaMl yCTpavBaeTCsl CIUIOLIHOM POCTBepK. [omyckaetcs
IIPpUMEHeHHe  CTO/OYAThIX  ’Kele300eTOHHBIX W MOHOJIUTHBIX  OETOHHBIX
(dyHaMeHTOB.

CoxpaHeHre BEUHOMEpP3/IOTO COCTOSIHWSI TPYHTOB TPU TIPOEKTUPOBAHUU M0
npuHiuny | gocturaercs: BO3BeAeHWEM 3[aHUWIM Ha TOCHINKAX; TEIOW30JsILueln
MOBEPXHOCTU TPYyHTa TIOZ, TIOJIOM; YCTPOWMCTBOM BEHTWU/IMPYEMbIX TOZTIOJINY;
PacrioyioyKeHWeM Ha MepPBOM 3Take HeOTallJIMBaeMbIX MOMEILeHUH; MPOKIaJAKON TOJ
MOJIOM OXJIXKJAFOIUX BEHTU/ISIIUOHHBIX KaHA/I0B; WUCKYCCTBEHHBIM OXJIaXKJEeHHUEM
I'DYHTOB.

[TpuHuun | mo/mKeH NMPUMEHSTHCS, eC/M TPYHThI 3aCTpavBaeMOM TeppPUTOPUU
MOKHO COXPaHUTb B Mep3/IOM COCTOSIHUM TIPU 3KOHOMMUECKH 1iesiecoo0pa3HbIX
3aTpaTax. Vcnosnb3oBaHue MIaCTUYHO MeP3/bIX TPYHTOB B KaueCTBe OCHOBAaHUS IO
npuHLMny [ gornyckaeTcs nNpy yC/I0BUW NMOHWKEHUS] UX TeMITepaTyp.

[MpuHuun II go/mKeH TPUMEHSITbCS TIPUM HaJWYMKM B OCHOBAaHUM CKaJIbHBIX
TPYHTOB WJIM BeUYHOMEP3/IbIX, Ae(opmaliysi KOTOPbIX TIPU OTTavBaHUM He TIpeBbIIlIaeT
npefie/IbHO JONYCTUMbIX 3HAUe€HWU [Jis1 TPOEKTUPYEMbIX COODPY)KeHHU M B Tex
CyuasiX, KOrjia 3TO 5KOHOMHWUECKU OMpaBAaHO. YMeHbllleHre AedopMalviii MOXKeT
ObITh ZIOCTUTHYTO TIpeJBapUTeNbHBIM WCKYCCTBEHHBIM OTTaMBaHHWEM Ha 3a/lJaHHYIO
r/1yOHHY, YCTPOHCTBOM I'DYHTOBBIX MOAYIIEK, YBeJIMUEHHEM TTyOWHBI 3a/I0)KEHUST U
TIpOpe3KON CUJIbHOCKUMaeMbIX CJIOeB C ONHMpaHWeM Ha MajloCKMMaeMoe OCHOBaHUE.
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PeryivpoBaHue TemIOBOrO B3aMMOZEWCTBUS 3/laHHUs C OCHOBAaHWEM MO3BOJIAT
TOBBICUTh [JOJIFCOBEYHOCTh B HECKOJBKO pa3. BeHTWivMpyemoe TMOAINO/bBE MO3BOJISIET
CTabUIM3UPOBaTh BEPXHIOIO TPAHULy BEUHOMEpP3JIbIX TPYHTOB. Pe>KM BeHTUJISLIUU
Ha3HAyaeTCs W3 YC/IOBUs paBeHCTBA TTyOMHBI MPOMep3aHHsi TPYHTOB B TIO/IIOJbE
ry1yOrHe UX MOC/IeAyIOI[ero OTTauBaHusl.

[I[py HamMuuu B  OCHOBAaHMM TBEpPAOMEpP3/IbIX TDPYHTOB  OCHOBaHHUe
PacCUMTBLIBAIOT TOBKO MO MepPBOM rpymnre npejeabHbIX COCTOSHUM.

Pacuét no gedopmarusm.

PacueT OCHOBaHMH, MCIIOJb3yeMbIX MO TPUHLUIY | 1O BTOpOM rpyrie
Tpe/ieJIbHbIX COCTOSIHUM /1J1s1 TBePAOMEepP3/IbIX TPYHTOB, UMEIOLLIMX BbICOKME 3HAUEHUS
E, He Ipou3BOJAT.

Ocagka cronbuaroro ¢yHJaMeHTa, BO3BOAMMOIO Ha TUIACTUUHO-MEP3JIbIX
TPYHTax OIpefensieTcs M0 CXeMe JWHEeWHO-Ze(pOpMUPYeMOr0 OCHOBaHUS WA
JIMHENHO-/1e()OpMUPYEMOro CJIOS KOHeUHOM TomuHbl. Moayne gedopmanyu E u
KO3 (QULIMEHT CKUMAeMOCTU OTpeJeIIOTCS M0 pe3yJsbTaTaM MOJIeBbIX UCIBITaHUM.
Ocazka CBalHBIX (PYHJaMEHTOB B 3THUX TPYHTax OMNpeJessieTcsl Mo pe3y/bTaTaM
CTaTUUeCKUX UCIIbITaHUM.

[Tpu pacueTe ocHOBaHWM (PyHZAMEHTOB, MPOEKTUPYEMbBIX Mo TpuHiumny I (6e3
COXpaHEeHMs1 BEUHOMEP3/IOr0 COCTOSIHUS TPYHTA), paCCMaTPUBAIOT CTyvau:

1) TpyHT OCHOBaHUsI TIpeZiBapUTE/ILHO OTTasiH Ha BCIO TIyOUHY;

2) TO/JBKO B BepxHeW 30He, a OCTajbHas YacTb OTTauBaeT B IIpolecce
9KCITyaTalyy;

3) TPYHT OCHOBaHUS OTTaMBaeT Ha BCIO ITyOMHY B Tpoljecce 3KCITyaTallyu.

ITpakTHuyeckas nmogroroBka Nell
CTpouTe/NbCTBO B CeliCMUYECKHX paloHax
e padoThI
[TpakTUUeckKoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA B CEMCMUUECKU

OMacCHbIX parliOHax.

Teopernueckas 4acTb
O1jeHKa CeICMUYHOCTH CTPOMTE/IbHOM TUIOIAKH.
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Ouvarom 3eM/eTpsSCeHUM Ha3bIBalOT MPOCTPAHCTBO, BHYTPU KOTOPOIO
3aK/II0YeHbl BCe COMPOBOXKZAMOIIME 3eMJIeTPSICEeHUs TepBUYHbIe JedOopMaLui.
HabsrojaemMble Ha TOBepXHOCTH JedopMalivii ¥ HapyIlleHus SIB/ISTFOTCS BTOPUYHBIMHU.

VIHTEeHCHUBHOCThL 3eMJIeTPSICEHUN OlleHMBaloT B Oaiax. B mocienHue rogbl B
Hallleld CTpaHe WCMOJB3YIT MeXAYHapoAHyto MmKany MSK-64 (1o Hada/libHBIM
oykBam damuuu ee coszarens). [llkama MSK-64 mozapa3gensieT 3eM/eTpsiCeHUsT Ha
12 6annos: I — IV 6amnoB — cnabwle, V — VII 6annos — cunbuble, VIII — XII 6a110B —
paspymmTenbHble. OnvcaresibHasi 4aCThb LIKaJdbl COCTOMT W3 Tpex paszgenos: 1)
CTeTeHb TOBPEXKIEHHUSI COOPY’KeHHUM, BLIMIOTHEHHBIX 0e3 aHTUCeMCMHUUeCKHUX Mep; 2)
OCTaTOUHbIE SIBJIEHUS] B TPYHTAaX U U3MEHEHUsI B PeXXUMe TPYHTOBBIX BOJ; 3) mpouure
TPU3HAKHW, BK/IIOUast peaki[yiuy J0/led Ha 3eMJIeTPSICeHUS.

Mepoli HHTEHCHMBHOCTH 3eMJIeTPSICeHUsI CJIY>KUT MarHuTyja — BeJuuMHa,
MPOTOPILIMOHA/IbHASA ~ BbIZIEJIEHHOM B oOuare 3eMmJIeTpsiCeHUsI SHeprud, paBHOU
JeCITUUHOMY JioTapudMy aMIUIMTyAbl HauOo/bIIero KosiebaHWs TpPyHTa TIO
OTHOIIIEHHIO0 K HEKOTOPOMY CTaHJapTHOMY Kojie0aHMUIO.

CelicMUUeCKM OlacHble palOHbI pa3fe/ssioT Ha 30HbI C OAWHAKOBBIM
CeMCMUUYECKHM BO3/|eMCTBUEM, COCTaBJ/IeHbl KapThl CEMCMHAUYECKOTO PallOHUPOBAaHUS.
PacyeT v IpOeKTHPOBaHKEe COOPYKEHHM TTPOU3BO/AT Ha 0COObIe coueTaHHsI HarPy30K
C YYeTOM CeuCMHUUYeCKUX BO3[EeMCTBUM, TpPeJCTaB/sieMbIX WHCTPYMEHTaJIbHbIMU
3aNMCSIMU  YCKODEHUM W CUHTe3UPOBAHHBIMM akKcejieporpaMmamMu. [Insi aHamm3a
MOBe/IeHUs] KOHCTPYKLUMW TpPUA  CEeWCMUYECKUX  BO3JEUCTBUSAX  TIPOU3BOJSAT
CTaTUYeCKOe MOJeUPOBaHre 1 OLIeHKY MoKa3aTesier puckKa.

Pa3MuaroT: JierTKWe, YMEpPeHHbIe U TsDKeNble TOBPEXAEHUs, pa3pyLIeHUs U
00BaJIbI.

[IpyrumHOM 3eMJIeTpSICEHUM SIBJISIETCSl C/Ieyrollee: 3eMHasi Kopa TomuHou 30
... 60 kM pacuneHeHa Ha 0/i0KH pa3Horo obwema u ¢opmbl. baoku (riatdopmbi)
repeMelriatoTcsl B MPOCTPAHCTBE C Pa3sHOW CKOPOCTBIO. JTO CO3ZAeT yC/IOBUS IS
repepacripefie/ieHusi U MepyuoAiMuecKoi KOHI[@HTPALIUM HarpsDKeHW B T'PaHUYHBIX
obmactax — pasnoMax. HakorieHwe W pa3psiika 3HEPTMM BbI3bIBAeT pa3pbiB U
CMelleHUst coceIHUX OJI0KOB, UTO U MOPOXKJaeT celicMUUYecKre BOJIHBI U KOJlebaHusl.

CocTaB/ieHbl KapThl pacripefie/ieHUs1 CeMCMMYeCcKOW SHepruu. st KaKoro
paiioHa oripefie/ieHa MaKCHMa/TbHasi BeJTMUMHA UHTEeHCHBHOCTH U pa3paboTaHbl KapThl
CeMCMUUECKOTO pallOHUPOBAHUSI U MUKPOpalOHMpOBaHWs. Ha KapTax yka3aHbl He
TOMBKO MaKCUMajbHble UHTEHCMBHOCTU, HO W KaTeropuu MOBTOPsSieMOCTU. [lnsi
nepBou Kateropuu — pa3 B 100 net, Bropori — B 1000 net, Tpeteeri — B 10 000 seT.

76



Cpok ci1y>KObI COOpY>KeHUl, B CpeiHeM, 3HAUNTEIbHO MeHbIIle TIPOMEKYTKOB MeX/y
3eMJIeTPSICeHUSIMA MaKCUMaIbHOM /151 JAHHOTO palioHa UHTEHCUBHOCTH.

3aMKHYTbIe JIMHUW, COeIUHSIOIIMEe 3eM/IeTPSICEHUsT OZJMHAKOBOW MHTEHCUBHOCTH
Ha3bIBalOT U30ceiicTaMu. Ha TeppyuTOopun CTpaHbl UMEIOTCS CY>KObI CeliCMUUeCKOro
Hab/moJleHusT W MH)KeHepHo-celicMoMeTpuueckas. [Ipubopsl,  duKcupyoiye
rmapaMeTpbl KojebaHui, HaxoAsaTcs B KAyiieM pexume. CTposTcs rpapuku
CMeIlleHUd — CeMCcMOrpaMMbl, CKOPOCTeM — BeJIOCUTPaMMbl, YCKOPeHUs —
aKceyiepOrpaMmebl.

CelicMUYeCKOe MUKPOPAaUOHMPOBaHUE BK/THOYAET:
* cOop, aHa/M3 ¥ 000011[eHNe JAHHBIX TIPeAIIeCTBYIOIINX 3eMJIeTPSICEeHUH;

° NH)XeHepHO-IreoJIoruyeckue u M&KpOCEﬁCMH‘—IECKHE HnccjieaoBaHMs,
NMHCTDYMEHTA/IbHbIE HH)KEHEPHO-CEﬁCMOHOF n4yeckne " Jgpyrue FEO(i)I/IBI/II—IECKI/Ie
Hnccjiea0BaHMsA,

* KOMIUIEKCHYIO WHTEpIIPeTalii0 TIOMyUeHHBIX [IaHHBIX; COCTaB/IeHHWE KapThl
CeCMUUeCKOTO MUKPOPaOHHUPOBaHUSI.

TouHO TIpefCKa3aTb BeJWUMHY M XapaKTep CeWCMHUYeCKHUX BO3/JelCTBUU
HEBO3MOXXHO. 3eMJIeTPSICeHUsI MEeHbIlle MHTEeHCUBHOCTHA BO3HUKAOT vaile. OHU He
BbI3bIBAIOT CEPbE3HbIX TIOBPEXIEHWW, HO SB/SIIOTCS TIPUYMHOM TIOCTENEeHHOro
HakorjieHusi 7ieeKTOB, CHWXKAIOI[UX CeMCMOCTOMKOCTh. [lo 3emseTpsiceHusi B
KOHCTPYKLMSIX CYIIeCTBYeT HalpsDKeHHOe COCTOsSIHWe, BbI3BaHHOE JIeUCTBHUEM
COOCTBEHHOT'O Beca, T0JIe3HbIX Harpy30K, HepaBHOMEPHBIX 0CA/I0K, TeMIIepaTyPHBIX
HarpspkeHuM. CelicMHUUecKre Harpy3ku MOTYT JleliCTBOBaTh B JTF000M HarpaB/ieHUH,
BbI3bIBasi B pa3Hble MOMEHThI BpeMeHU HaMpsbKeHUs1 OJHUX WIN Pa3HbIX 3HAKOB.

VccnenoBaHrs CelICMOCTOMKOCTH CTPOMTENbHBIX MaTepPUalOB OCYLLEeCTBJ/ISIOT B
5KCIIePUMEHTax Ha LMK/IMYeCKOe Harpy>xeHue ABYX THUIOB. IIpu mepBom (MSTrKoM)
BbIZIEP)KMBAIOT MOCTOSIHHBIMU aMIUIMTY/Ibl Harpy3okK, a JedopMarii MeHSIIOTCS OT
LUK/Ja K LWK1y. [Ipy BTOpOM (PKeCTKOM) Harpy’>KeHWM OCTaBJISIFOT IOCTOSIHHBIMHU
aMIIUTY bl fehopmaluii (mepeMeLLeHri), @ MeHSIFOT aMITUTY /bl HalPsKeHUM.

OCHOBHBIMM TlapaMeTpaMH WCMBITAHWUK SBJSIOTCS: UYMCIO LMK/IOB, YDPOBEHb
Harpy3KH, epyuo/, LIMK/a, Ko3(PQPULMeHT aCUMMeTPUM LIUK/Ia.

[Ipy MpPOEKTHPOBAaHWU CEUCMHUUYECKHe BO3[EWCTBUS YUYUTBHIBAIOT B pallOHaxX C
WHTeHCUBHOCTBI0O 7, 8 m 9 OGammoB. CeliCMUYHOCTb TUIOMIAJKHA CTPOUTETHCTBA
KOPPEKTUPYIOT B 3aBUCMMOCTU OT BHUJIA U COCTOSIHUSI TPYHTOB K mepBol KaTeropuu
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OTHOCST: CKa/IbHble TPYHTBI BCeX BH/OB; KPYMHOOO/JOMOUHbIE; BeUHOMeEP3/ible MpU
Temriepatype —2 °C ¥ HWXe, MPU CTPOUTEILCTBE U SKCIUTyaTalluyd T10 TIPUHLIUITY
COXpaHeHUsI TPYHTOB OCHOBAaHUS B MepP3/I0M COCTOSIHUM (MpUHLMII I).

Ko BTOpOM KaTeropum OTHOCSIT: CKaJ/ibHble TPYHThI BbIBeTpe/ible; IeCKd
rpaBe/IMCThle KPYIHble UM CpeJHed KDPYIHOCTW, IUIOTHble M CpPeJHeu IUIOTHOCTH,
MaJIOBJIa)KHbIE Y BJIa)KHbIe; TJIMHUCTbIE TPYHTHI C TOKa3arejneM KOHcucTeHImM IL <
0,5 npu kKo3dduieHTe opuctocty e < 0,9 A8 TIMH U CYrAMHKOB U e < 0,7 s
cynecel; BeUHOMep3Jible HeCKa/lbHble TPYHTHI 3KCIUTyaTUPyeMble TIPU TemrepaType
Bbillle —2 °C MpU CTPOUTEIBCTBE Y IKCILIyaTaluu T10 TIpuHLuIy L.

K TpeTbel KaTeropum OTHOCST: MEeCKU PbIXJIble; eCKU IPaBeJIMCThIe, KPYTHbIE U
cpefHel KpYMHOCTH, MeJIKMe U TibleBaThle, He Bomlefmre Bo Il kareropwuio;
BeUHOMep3/ible HeCKa/bHble TDYHTbl TP CTPOUTENbCTBE M SKCIUlyaTal[uu 1O
TIPUHLIUITY [JONYll[eHHs OTTauBaHus (puHLmn 11).

[Tpu BLIHYXZEHHbIX KOjebaHUsIX CYIIleCTBEHHO W3MeHsIeTCsl HarpsbkeHHO-
nehopMUpOBaHHOE COCTOSIHME KOHCTPYKLMM B pe3y/bTaTe pOCTa HEeyNpyrux
nedopmariiuii. ubposbie Aedopmaruu, MPorubdbl, TPeIMHbI BO3pacTarT [0 2 ... 3
pa3. Yactora BepTUKAJbHBIX KojebaHW{  3aBUCUT OT  KOHCTPYKTHBHBIX
0COOEeHHOCTe, YPOBHS Harpy3KH, AJIUTETbHOCTH ee IeHCTBUSI ¥ TPAaHUUHBIX YCJIOBUH
3alleM/IeHUSI.

Kone6aHusi POCTPAHCTBEHHOM CHUCTEMbI MPOUCXO/AT 0 CyYalHOMY 3aKOHY.
JIrobo¥ hparMeHT 37j@aHHI IIPe/ICTaB/IsIeT COOOM CHUCTEMY C OECKOHEUHO OOJIbIINM
YKIC/IOM 37IeMeHTapHBIX MacC (6eCKOHeUYHO OOMBIIMM YKUC/IOM CTeTleHer CBOOO/IbI).
Bo MHOrux ciydasx ee MOXKHO 3aMeHHTh CHCTEMOM C KOHEUHBIM YHMCJIOM Macc,
COCpe/IOTOUeHHBIX B XapaKTePHBIX TOUKAax, HalpuMep, B MeCTaX pacTiOIoyKeHHs
HauOOMBIIMX BEPTUKAIBHBIX Harpy3ok [57]. CocpemoToueHHbIE MacChl MOXXHO
pacripeie/IuTh PaBHOMEPHO B/0/Ib 3/IEMEHTOB cucCTeMbl. [IpocTeliiieli cHCTeMOU
SBJISIETCS. CUCTeMa C OJHOW cTerneHbt0 CB0OOOABI. Tak, BOJOHANOpHYH OallHio
YTPOILIEHHO MOYKHO TIPe/ICTaBUTh B BH/Ie 3all[eMJIEHHOTO B OCHOBAHWU CTEPI)KHSI C
Maccoil B YpOBHe LieHTpa TsbkecTu Oaka. [lomepeuHyr0 pamy 3aMeHSFOT TakKe
CTep>KHEM C MacCOU Ha YpOBHe L[eHTpa TsKeCTH puressi. JKeCcTKOCTb CTep>XKHsI pPaBHa
CyMMe >KeCTKOCTeM CTOeK.

HpI/I pacyeTe 4aCTO OTKA3BIBAKOTCA OT yueTd 3daTyXdHHSA KOHEG&HHﬁ, T.e. 3dIlacC
MeXaHHUUeCKoHn SHEepruu I1ipu KoJyieOaHUAX He n3MeHsieTcs. Takue CUCTeMbl Ha3bIBAIOT
KOHCEepBATMBHBIMHK, B OT/IMYME OT ped/IbHbIX [IWMCCUIIaTHBHLIX, O6J'IE[,E[8IOH_[I/IX
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CBOMCTBOM pacceuBaTh 3Hepruro. KosebaHusi, KOTOpble TIPOMCXOASAT TIOC/Ie
yCTpaHeHUs BHEIIIHUX BO3/1eliCTBUM, Ha3bIBalOT COOCTBEHHBIMHU.

IIpuHIUNbI 00ecrneyeHUs1 CEMCMOCTONKOCTH 3AaHHI.

KOHCTPYKTI/IBHI:IE CXeMbl 3,an1/1171, C TOYKH 3PEHUA UX DEAKLIMHU Ha celicMHUUecKHe
BO3,[L€I;'ICTBHH, pa3fesidroT Hd )KeCTKHUe, FI/I6KI/IE, CMeIlldaHHOI'O THhIld U MdCCHBHEIE.

B 3aBUCMMOCTM OT COOTHOIIIEHHS pa3MepOB B THMOKOM COODYXeHHU MOTYT
TIPOSIB/IATECS AedopMaiiiy casura. Ilepeas >ke ¢opma KojebaHMM IO YacToTe U
KOHGUTYPALMi COOTBETCTBYET U3TMOHBIM ZiepopMaliisaiM, a He CIBUTOBBIM.

JKecTkne cOOpy>KeHUsT UMEIOT CTeHbl W AuadparMbl B TIJIOCKOCTH [I€HCTBUS
celicMMUeCKUX Harpy3ok. [IpeoOsagarormu siBisitoTC JedopMalliu ciBura. B
COODY)KEHHUSIX CMeIllaHHOTO TWIMa TpU JeMCTBUM T'OPU30HTAIbHBIX Harpy3o0kK
HEeCYII[UMHU SIB/ISTFOTCS U3rh0aemMble BePTUKa/IbHbIE 3/IeMEHTHI.

AHanu3 moce/ICTBUN 3eMJIeTPsSICeHHH TI03BOJIH/ pa3paboTaThk OOIIHe TPUHLIUITHI
TIPOEKTUPOBAHUSI CEMCMOCTOMKUX 3[jaHUM.

1 CHwXeHMe cerCMUYeCKOM Harpy3ku. B 3jaHHsSX C )KeCTKOW KOHCTPYKTHBHOU
CXeMOM CHIKeHHEe Harpy3KH JOCTUTAI0T YMeHbIIIEHHEeM Beca KOHCTPYKIIMH; C THOKOM
CXeMOW — HaWIyullluM COYeTaHUeM JWMHAaMUUeCKOU YKeCTKOCTH C XapaKTepUCTUKaMHU
3aTyXaHusl KoieOaHMi.

2 PaBHOMepHOe pacrpefiejieHde >XeCcTKoCcTed W Macc. CTeHbl pacrionararoT
CUMMETPUUYHO OTHOCHUTEBHO MPOAOJIbHOW Y TONepevyHor ocu 37anus. CaMo 3[aHue
JO/DKHO WMMeTb TpocTyto ¢opMy. [Ipu c/iokHOM KOHGUrypaldyd ero pasessitoT
AHTUCENCMUYECKMMU 11IBAMU Ha OTCEeKM MPOCTOM (hopMbl. AHTHCEHCMUYEeCKHe IIBbI
BBITIOJIHAIOT [IyTEM BO3BeeHHUs [apHbIX CTEeH U paM.

3 IIpvHLMIIBI MOHOJIMTHOCTU W PABHOIPOUYHOCTU 3j1eMeHTOB. (CTbIKOBbIE
COeIMHEHUSI PACIiO/aral0T BHE 30HbI MaKCUMAa/bHBIX YCW/IWK, BO3HUKAKOIIUX TPU
3eMJIeTpSICeHUsIX. B 34aHMsaX o0ecrieunBarOT COBMECTHYIO paboTy CcTeH U
TiepeKpbITHH, pyUresied U KOJIOHH.

B ©OeckapkaCHBIX 3/laHHSIX TIPOCTPAHCTBeHHasi paboTa CTeH W TepPeKpPbITHA
obecrieuriBaeTCs JKeCTKMMM W TIPOYHBIMH CBSI3fIMHA. B KaMeHHBIX 3/aHUSAX
yCTPauBaKlOT aHTUCEHMCMUUECKHe T0siCa, OrPaHUYMBAIOT PACCTOSTHUA  MEXIY
rapa’suie/ibHbIMU CTEHaMU.

ObecrieueHre yCI0OBUM, 00erdarommx pa3BUTHE B 3jIeMeHTaX KOHCTPYKLIAN
nacTuueckux Jedopmaiuii. [Ipy BO3MOXKHOM meperpy3ke 3/laHdid BO BpeMsi
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3eMJIeTPSICeHUSI KOHCTPYKL[MM He [O/DKHbI pa3pyllaTbCs XPYIKO, a WMeTb
BO3MO>KHOCTb IJTaCTUUECKOM paboThI.

[ToBbillIeHWe TOAATAMBOCTY TPUBOJUT K TOBBIILIEHHOMY TOTJIOL[€HUI0 SHEPrUU
CercMUUeCKOro BO3/eCTBYS U 3aTyXaHHIO KosebaHui.

OTMeTUM OCHOBHBIe TpeOOBaHUSI K KOHCTPYKTHBHBIM pellleHUsIM. KapkacHbie
3manus. [lpeanoureHue oTpaeTcsl 3[aHUsIM C MOMEpPeUYHbIM HeCYLIUM Kapkacom. Bo
BpeMsi 3eMJIeTpsiCeHUs MPeuMYILeCTBeHHO Pa3pyllalTcs y3/bl Kapkaca. OcobeHHO
3HAUMTEeNBbHO TMOBPEXKJAIOTCS OCHOBaHWS CTOEK W Y3/bl COeJVUHEHUU purened co
ctotikamu. OCyl1|eCTB/IsIeTCSI CTPOUTENBCTBO 3/laHMM Kak C >Kee300eTOHHBIM, TakK U
MeTa/UTMUeCKUM KapkacoM. IIpu pacueTHO#t celicMuuHOCTM 7 U 8 0OaioB
JIOMyCKaeTCsl TIPUMEHEeHWe 3[aHhi C HapYKHbIMA KaMeHHbIMH CTe€HaMU U
BHYTPEHHUMM pamaMu. BeIcOTa Takux 3/jaHHl He JO/DKHA MPEBBIaTh CEMUA METPOB.

Kamennble 37aHus. Hecylljue CTeHbI [IO/DKHBI BO3BOJAWTCS W3 KaMEHHBIX
raHesiel Wik OJIOKOB, W3rOTAaB/IMBAaEMbIX B 3aBOJCKUX YC/IOBUSIX C TIpUMeHEeHWeM
BUOparuu, MMb0 U3 K/IaJKM Ha pacTBOpax C Ao0aBKaMH, ITOBBIIIAIOIIMMH CLIeT/IeHHe
pacTBoOpa C KUPITHUUOM.

s cTpouTe/NbCTBA B CEMCMMYECKMX paliOHaxX He [OMyCKaeTcsl MPUMEHSTh
KaMHH C KPYITHBIMU MyCTOTaMU ¥ TOHKUMU CTEHKAMMU, KJIa[IKU C 3aChIlIKaMHU.

Krnagky nmofpa3fensiloTCsi Ha [IB€  KaTeropud IO COMPOTUB/ISIEMOCTU
CeiCMUUEeCKMM BO3/IeMCTBUSIM. B OCHOBY TMO0JIO)KEHO 3HaueHWe BpPeMEeHHOI0
CONPOTHBIJIEHUSI OCEBOMY PACTSDKEHUIO T10 He TepeBsi3aHHbIM wiBaM. [lepBas — Ry >
180 kIIa, BTOpas — Ry > 120 Kl1a.

[Tpu pacueTHOU CeliCMUYHOCTH 7 0aslyioB 0MYyCKaeTCs MpUMeHeHWe KIaJKy Tpu
Rbt > 60 klla. B 3ToM c/yuyae BbICOTa 37jaHUSI OrPAHUUMBAETCS TPEMS 3TakaMH,
IIIMPUHA TTPOCTEHKOB TIpUHUMaeTcst He meHee 0,9 M, a poeMoB — He 6oJiee 2 M.

Hecyuiyue cTeHbl 37aHUsi B TIpefiejiax OTCEKOB BBIMOJHSAKOT W3 OJHOIO
MaTepuasna. [Ipu ucro/ib30BaHUM pa3HbIX MaTepHasoB yCTpauBalOT pabouuii 1110B 10
BBICOTE MEX/Ay OSTUMM MaTepUajiaMM U aHTUcercMuueckud mosic. [lupuny
MPOCTEHKOB, MPOEMOB, OTHOILIEHUEe LIMPUHBI MPOCTEHKA K LIMPUHE TTPOeMa, BbICTYTIbI
CTeH B TIUIaHe, BBIHOC KapHM30B OrPAaHUUMBAIOT TMpeJie/IbHbIMA 3HAaYeHUsIMHU,
3aBUCALLIMMM OT PaCUeTHOM CeMCMUYHOCTU. Eciu mpoemsbl JO/DKHBI UMETh LIVMPUHY,
TIPEBBIIIAIOIIIYIO TIPe/IeTbHYI0, TO X OKalMJISIFOT >KeJie300eTOHHOW paMoii.

['opu3oHTanbHbIe IIBbI K/IaJKA apMHUDYIOT CeTKaMM, UTO CIOCOOCTByeT
Pa3BUTUIO TJIACTUYECKUX JedopMalid. APDMUDPYIOT COMpPSDKeHHsT KaMeHHBIX CTeH.
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[nst 5TOro NpUMEeHSIFOT TOPU30HTAa/IbHbIE CEeTKU C IUIOLIAJbI0 CeueHUs] MPOJ0JIbHOU
apmarypsl He MeHee 1 cm® 1 gymHOM 1,5 M. CeTku craBar yepes 70 CM IO BBICOTE
TIpU pacueTHOU celicMUYHOCTH 7 — 8 6anioB u uepe3 50 cm ripu 9 Hasnax.

Hecyiiyto cmoco6HOCTb KaMeHHOTO 3/]aHUsl TIOBBIIIAIOT  BePTUKaTbHBIM
apMUpOBaHWEM K/aJIKi, BK/IIOUEHWEM B Hee BePTUKA/bHBIX Kejle300eTOHHBIX
3/IeMEHTOB, apMarypa KOTOPBIX CBS3bIBaeTCsi C AaHTUCEMCMUYECKHMH T0sICAMM.
JKene3obeToHHble OOpaM/eHUs] CBSI3bIBAIOT C KJIAZAKOW apMaTypHBIMH CeTKaMH,
3arycKaeMbIMU B K1aZKy Ha 70 cm.

B ypoBHe TiepeKphITUM W TOKPBITUA KaMEHHbIX 3[1aHUM yCTPauBarOTCS
aHTUCEMCMUYEeCKHe T0sica MO0 BCEeM MPOAOIbHBIM M TONepeyHbiM cTeHam. OHU
yBe/IMUYUBAIOT COTMPOTUB/ISIEMOCTb DPAa3pYLLUEHHI0 CTeH B yrjax W COMNpPSDKeHUSX,
MPENATCTBYIOT ~ BBIMMAZieHWIO  OOJIBIIMX ~ y4YaCTKOB  CTeH,  00ecIrieunBaroT
ITPOCTPAHCTBEHHYIO pabO0Ty 37aHus, COMMKAIOT TIePHO/LI KOoiaebaHWM OTelbHBIX
KOHCTPYKL[UH C pa3HOM JWHAMHUeCKOW »KeCTKOCThbio. JKesie300eTOHHBIE TIOsiCa
0OBIUHO BBITIOJTHSIOTCS IITMPHUHOM, PABHOM TOJIIIIMHE CTeH, BbICOTOM 25 ... 50 cM.

CeueHre apmaTypbl OIpefie/isieTCsl pacyeToM, HO TIPUHMMAeTCs He MeHee
40 10A-1 mipu pacueTHOM celCMUUYHOCTH 7-8 OammoB u He MeHee 4Q012A-1 mipu
ceicMMuHOCTA 9 0asioB. AHTHCEMCMHUECKUN TI0SIC BEPXHETO 3Taka CBSI3LIBAIOT
aHKepaMu C K/1aJKOHU.

[Ipu cTpouTeNnbCTBE B CKaJIWCTOM TPYHTE KOT/IOBAHbI 3arO/HSUIA  PbIXJION
3em/iei, meckoM U (yHAaMeHT BO3BOAWIA MO HUM. [Ipu Takom pelleHUN
yMeHblllajiach KOHL|eHTpaLusi HanpsbkeHUM B (yHJjaMeHTaX, a TPyHTOBasi MOJAYILIKa
YaCTUYHO Tacwia BbICOKOUACTOTHBIE KOje0aHWs TpyHTAa TPU 3eMJIeTPSICEeHUsIX.
[TpuMeHsIUCh U JApyrvMe WH)KeHepHble pellleHusl, HarpaB/ieHHble Ha CHWKeHHe
BO3/IEMCTBUM KOJIeO/TIOLUXCS TIPU 3eMJieTpsiceHUsiX (yHAaMeHTax Ha I0/3eMHbie
yacTu 37aHuil. bBbulM  mpefiokeHbl  KaTKOBble  OMOpPbI, (YHJAMEHThl CO
cheprueCKMMHU KOHIJaMHU.

B oTMmeueHbl C/iefyloljuMe HafpaB/eHHWs B CO3J@aHUM  KOHCTPYKLIUU,
YBeTMYUBAIOLUX CEMCMO3aIlUTY 3aHUN:

* KOHCTPYKLIUU C MO/IBECHBIMU OMIOPaMy;

* KOHCTPYKLMM C KaTKOBBIMU OIOPaMH; B TOM 4MCJ/ie, KaTKOBbIMHM OMOpaMu C
T'U/ipaBIMyYeCcKUM JieMripepom;

* KOHCTPYKLIMM C OJHOCTOPOHHUMH BK/IHOYAIOIIUMUCS W BBIK/IHOUAIOILIUMUCS
CBs3siMU  (CcMCTeMa BO BpeMsi 3eMJIeTPSCeHUd OJHOCTOPOHHUM H3MeHeHueM
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JKeCTKOCTH n30eraeT IomnafiaHus B pe30HaHC Ha KaKOW-TM00 AMHAMHUYEeCKOM yacToTe
CeMCMMYEeCKOr0 BO3/IeCTBUS);

* KOHCTPYKLMM C racuTesneM KosebaHuii (Hampumep, TUpaBIUuecKrie
aemridepsl) MeXXy PyHaMeHTOM M OMOPHBIMU YaCTSIMU 3/laHUN;

* KOHCTPYKI[UH C TIOBBIIIEHHBIMA [JAUCCHATIATUBHBIMM CBOWCTBAMU B BH/E
CeliCMOM30/TMPYIOLLETO CKOb3SIIIEro mosica B PyHAaMeHTe;

* KOHCTPYKI[MU CBaliHbIX (yHAAMEHTOB C BBICOKMM pPOCTBEDKOM U
MOBBIIIIEHHBIMU JUCCUTTIATUBHBIMUA CBOUCTBAMU.

KOHCTPYKTUBHBIE Mephl 3all[UThl IKCIIyaTUPyeMbIX 3/lJaHuli MOoJpa3fe/siioT Ha
TPU TPYMIIbI:

* MepOIpHUATUS 10 yMeHbllIeHUI0 TiepeMellleHU U JedopMalivii 3eMHOMU
TOBEPXHOCTH B TIpejiesiax 3alliUiliaeMoro 3/1aHus;

* MEpPOMNPUSTHS TI0 NMPeAOTBPALLEeHUI0 MOBPEXAEeHUS] KOHCTPYKLIUY;
* peKOMeH/Jalliy M0 UCIPaB/IEHUIO MOI0KEeHUST 3/1aHUS.

K mepBoM rpyrme OTHOCSTCS: pa3fie/ieHue 3[aHuM Ha OTCeKHW C YCTPOMCTBOM
nedopMallMOHHBIX IIBOB; YCTPOMCTBO KOMITEHCAI[MOHHBIX TPaHILe BOKDYT 3/laHUS;
W30/ TPYHTOBOTO OCHOBaHUSI TOJ 3[aHWeM OT CJABUrarollerocsi mMaccuBa C
TOMOIIbI0  CKBa)XXMH T/IyboKoro Oypenus. [ledbopmallioHHBIE BBl  [OJDKHBI
pa3/ie/isiTb CMe)KHble OTCeKM 3/laHUM TI0 BbICOTE, BK/IKOUasi KPOB/IO U, Kak IMpaBUJIO,
dbyHgaMeHThl. KomIieHCallMOHHbIe TpAHILEM TIPUMEHSFOT [J/Is1 3allfUThl 3[]JaHUM OT
rOpU30HTa/IbHBIX Aedopmaluii ckaTus. VX ycTparBarOT Ha pacCTosiHUM 1 ... 3 M OT
3maHus 1oJ; yriaoMm 20° K HaripaB/ieHUIO [IeMCTBUS TOPHU30HTa/lbHBIX Aedopmaliyid
3eMHOM MOBepXHOCTH. TpaHiler oTpeiBatoT Ha 20 CM HUKe TIO/I0IIBLI (PYH/IaMEHTOB.

Ko BTOpoOi rpyIire OTHOCSATCA Ciefyroilye: ycuieHWe (yHZAMeHTOB U CTeH
)Kerie300eTOHHBIMM TIOSICAMU; yCUJIeHHe OTIOPHBIX ceueHWi 0anoK W KOJIOHH, TUIUT,
naHesieli; yBeiiueHUe TUIOLAZIM OMMPAHUS TIJTUT, OaoK, TPOrOHOB U epM, y37I0B UX
COTPSDKEHHsI C OMOPHBIMM M TPOJIETHBIMUA KOHCTPYKLUSIMU. [ljii yMeHblIeHUst
BAWSTHUSI TOPHBIX BBIPAOOTOK Ha KOJIOHHBI, CTOJIOBI W CTE€HbI pPEeKOMEeHAYeTCs
yCTpauBaTh THOKHWe CBSI3M — PpAaCIOpKU MeXJy (QyHJamMeHTaMu B YPOBHe WX
noo1iBbl. CTeHbI OeCKapKaCHBIX 37IaHUM YCUIUBAIOT C TTOMOII[BIO JKesie300eTOHHBIX
TMOSICOB, MeTaJ/UTMUeCKuX TsDKel, >Xe/e300eTOHHBIX W MeTa/THYeCKUX IITIOHOK.
MeXXTyOKOHHBbIe TIPOCTEHKU YCWIMBAIOT C TIOMOIIbIO  JKeIe300eTOHHBIX U
MeTa/IJTAYeCKUX 0001M.
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K TpeTbeli rpyrie KOHCTPYKTUBHBIX Mep OTHOCATCS pPa3/MYHble MeTObl
VICTIPaB/IEHUSI TIOJIOXKEeHUS 3[,aHUM:

MoA’beéM KOHCTPYKLMM WM 4YacTel 3/aHWM TUAPABIMYECKHUMM JIOMKpaTaMU;
OITyCKaHHe 37IaHus TTyTeM pa3paboTKH /1051 TPyHTa 10/l GyHaMeHTOM;

5KpaHWpPOBaHWE 3aHUM C Le/bI0 U30/SIUAA OT Pa3pyLIUTENbHOTO [[eWCTBUS
3eMJIeTPSICEHUM 3a CYeT HeOJMHAKOBOIO pacrpefeseHusi CeMCMUUeCKUX BOJIH B
pa3/IMUHbIX CpeJlax; TpeJBapyUTe/bHOe HAaTsPKeHUe apMaTypbl B CThIKaX HapY’KHBIX
CTEH.

M3yueHre AUHAMHUUYEeCKUX XapaKTePUCTUK 3[aHUi U coopyxeHui. KosebaHus
30aHUM  CO3JAI0TCs: BUOpPOMAllMHAMM, YCTAaHOBJIEHHBIMA HAa  T€PeKPBITHSIX,
MPWIOXKEHUEM CTaTMYEeCKUX Harpy3oK K 3[aHUI0 B YPOBHSIX TNEPEKPbITUH U
MTHOBEHHBIM WX COpOCOM, AWHAMHWYeCKMMH Harpys3kam, TepejjaBaeMbIMU 3/JaHUIO
yepe3 rpyHT. [ly1g U3yueHusl [UHAMUYECKUX XapaKTepUCTHK LIMPOKO HCII0J/Ib3YeTCs
MeTO/, 3JIeKTPOMO/,e/IMPOBaHUSI.

ITIpakTyeckas noaroroBka Nel2
CTpouTe/bLCTBO B arpecCMBHOM cpejie
e padoThI
[TpakTUUeckoe 3HAKOMCTBO C 0COOEHHOCTSIMU CTPOUTE/TLCTBA U 3aILUTEI

CTPOUTEbHBIX KOHCTPYKLWM B YCJIOBUSIX arPeCCHUBHBIX CpPe/,

Teopernueckas 4yacTb
CTtpouTenbHble KOHCTPYKLIMM 3[JaHUU U COOPY>KeHUM 4aCTo MOBeprarTCs

BO3/IeliCTBUIO arpecCUBHBIX cpef. [Ipu 3TOM NpOMCXOJUT MpeKjeBpeMeHHOe X
pa3pyllieHre, Ha3biBaeMoe Koppo3ueid. [1o mepe pa3BUTUsSI TEXHUKH U3MEHSIFOTCS
BU/IbI U (POPMBI KOPPO3WHY MaTepUasoB.

ArpeccuBHbIe Cpefbl KIAaCCU(PULUPYIOT MO (PU3NUECKOMY COCTOSIHHIO Ha
TBep/ble, XUAKWe U Ta3000pasHbie. Koppo3noHHbIe TIpOlleCCHI B TBEPAOM U
razoo0pa3Hoii cpefjlax TIPOTEKAIOT TOMBKO B MPHUCYTCTBUU >KUAKOU ¢aspl. CocraB
TIPOMBIIIJIEHHBIX arpecCUBHBIX CpeJi 3aBUCUT OT MaTepuasoB, TPUMeEHSIeMbIX B
TeXHOJIOTUUeCKOM Tipoijecce. KOHIIeHTpUpPOBaHHbIE TeXHOJIOTUUECKUe PacTBOPHLI He
JOJDKHBI KOHTAaKTHPOBaTh CO CTPOMTENbHBIMU KOHCTPYKLMsMU. Haubosee omacHbl
KUC/Ible cpefibl. ITpOMBIIIEHHbIE >KUIKHEe arpecCUBHBbIE Cpefibl TIO/pa3esisiioT Ha
HeopraHuyeckue U opraHuyeckue.

KOpp03I/IH 0eTOHHBIX U )Ke/1e300eTOHHbBIX KOHCTpYKI.[PIﬁ. Cnoco0bI 3dIIHUTHI.
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Koppo3ueii Ha3biBaeTCs TIPOLECC pa3pyllieHusi MaTepuasioB B pe3yJibTaTe
XUMHUUECKOT0 U (PU3UKO-XUMHUUYECKOTO BO3/IeHCTBHUS OKPYKatoIlleid cpe/ibl.

KapboHwu3aiysi — 3T0 U3MeHeHUsI B OeTOHe TPH JIeMCTBUM HU HETO YTJIEKUCJIOTO
raza CO,. I'mgpookuck Kanbijusa Ca(OH)2 mipu mor/onjeHWd yIyieKWcIoro rasa
npeBpailjaeTcss B KapOoHaT Kasblivs. 3HaueHWe BOJOPOJHOrO ToKa3zarenss pH
TIOpOBOI BOoJbI B OeToHe HaxomuTcs B mpedenax 10,5 ... 11,5. ITpu kapOboHu3aIuu
OHO yMeHbINIaeTCsi [0 AeBSTH U HIKe. BcieqcTBHE 3TOr0 BO3MOXKHA KOPPO3USs
apMatypbl. Uem riy6yke kapOoHu3aiusi, TeM 0oJibIlle OMAaCHOCTh KOPPO3WH CTaslu.
[nybuny kapOoHM3aluu ornpefesnsioT, obpabarbiBasi 0eToH (deHoMPTATIEMHOM.
OcobeHHO T10/IBepyKeHbI KapOOHM3aMK OeTOHHBIE W36/ HU3KOT0 KaueCTBa.

Xumuyeckasi arpeccuss 0OeToHa U apMaTyphl BbI3bIBAaeTCsS BelljeCTBaMH,
HaxOJSALIMMUCSA B TPyHTe WIM B TPYHTOBOM BOJZle; arpeCCUBHOM >KUJKOCTBIO WJIU
Bell[eCTBaMU, XPaHSI[UMUCA B COOPY)KEHUSIX WM TPAHCIIOPTUPYEMBIMU T10 HEMY;
0aKTepHo/IOTHYECKUMH BO3JIEMCTBUSIMU. B eCcTeCTBeHHBIX TJIMHUCTBIX TPyHTaX
BO3MO)KHO HajMuue Cy/ab(}aToB, B TOP(PSIHBIX — OpPraHA4YecKux Kuciaor. B Mecrax
HaXOXK/IeHHsI TIPOMBIIIJIEHHBIX OTXOZOB TPYHT W T'PYHTOBBIE BOJbI MOTYT OBITh
CUJTbHO arpeCcCUBHBIMU.

Pa3niuuHble MeTa/ibl He [JO/DKHBI CONMPHKACAThbCs JAPYyr ¢ apyrom. [lpu
HEeIMoCpeJICTBEHHOM KOHTaKTe MPOUCXOAUT 3JIEKTPOXMMHUYECKOe B3auMO/JEeNCTBUE.
OpuH MeTasl npeBpaljaeTcsl B aHOZ, JPYrod — B KaTtof. AHOJ KOPPO3UpYyeT.

BeToH Ha mopt/iaHAlleMeHTe 06Opa3yeT BOKDYT apMaTyphl BBICOKOIL[€/IOUHYIO
cpeny ¢ pH = 10,5 ... 11,5. Bokpyr cranu co3paeTcsi 3alUTHBIM CJIOW,
3amMe/ISIOLIMKM TipoLiecC Koppo3ud. CKOpPOCTb KOPpPO3WM CTa/lbHOW apMaTyphbl B
OeroHe ormpezenseTcss TpeMms ¢GaKToOpaMy: KOHTAKTOM MeXAYy CTalblo |
WOHOTIPOBO/AsIel BOAHON (ha3oli OeToHa, 3aBUCAINEM OT BJIArOCOJEP)KaHUS U
cocraBa 0OeTOHa; Ha/WuMsi aHOJAHLIX M KaTOAHBIX YuaCTKOB Ha MeTaslje,
COTIPHKACAIOIEMCSI C 3/IeKTPOIMTOM; MPUCYTCTBHEM KMC/IOPO/ia, CIIOCOOCTBYIOIIETO
KaTOZIHBIM peaKIUsIM.

B./. MOCKBWH BbIZIeJTU/T TPH OCHOBHBIX BH/Ia KOPPO3WH OeTOHa.

K miepBoMy OTHeCeHbI BCe TPOLIeCChl KOPPO3UU, KOTOpPhle BO3HUKAIOT B OeTOHe
NpU IeCTBUN JKUJKUX CpeJl, CIIOCOOHBIX PACTBOPSTH KOMIIOHEHTHI I[€eMEHTHOTO
KaMHs1. Ocob6eHHO MHTEHCHBHO 3TU TPOLIECCHl MPOTEKAroT TPU (PUILTPALIUUA BOBI
yepe3s TOJIIMHY OeToHa.
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Ko BTOpOMy BHAY KOpPPO3WM OTHOCSIT MPOLECCHI, TP KOTOPBIX MPOUCXOAST
XUMUYEeCKHe B3aWMOJENCTBUS MeXAY KOMIIOHEHTaMM 1[eMEHTHOTO KaMHSI U
pactBopa. O6pa3yroiiecsi MPOAYKTbI WK JIeTKO PacTBOPHUMBbI M BBIHOCSTCS U3
CTPYKTYDPbl (PU/IbTPALMOHHBIM MOTOKOM WJ/IM OTJIaratoTCsl B BHJEe aMOP(HOW MacChl.
Takasi KOppo3usi BO3HUKAET MpH AeiCTBUM Ha 6eTOH paCTBOPOB KHC/IOT U COJEH.

[lpy TpeTbeM BUJe KOPPO3UM B TMOpax 0OeTOHa MPOUCXOAWT HAKOIUIEHHE U
KPHUCTa/UTU3al[isi MajlopaCTBOPUMBIX TIPO/IYKTOB DPeaklid C yBeInueHHeM oO0beMa
TBep/iol ¢a3bl. 3HauWTeNbHbIe BHYTPEHHHE HampsyKeHUSI MOTYT TIPUBECTH K
TIOBPEXXAEHUIO CTPYKTYpbl OeToHa. Takasi KOppO3usi BO3HHWKaeT TIPH [1eHCTBUHU
cy/ib(haToB.

B03MOXHBI KOPpO3UM B pe3yJ/ibTaTe BHYTPEHHUX IPOLIECCOB B3aMMOJENCTBUS
1[eMeHTHOTO KaMHS U 3arloJIHHATes e, TPy eHCTBUHU a[jCOPOIIMOHHO-aKTUBHBIX Cpe/,
o0yc/ioB/IeHHbIe OUONOTMUeCKUMU TIPOIlecCaMiu, 37eKTPOKOppo3usi U T.A. VmeroT
MecCTOo cefiyroiiue GU3MKO-XUMHUUeCcKre MpoLecchl Ha KOHTaKTe [{eMeHTHOTO KaMHS
1 3aTl0JIHUATEJISI: B3aUMO/IeliCTBUe aKTUBHOTO KpeMHe3eMa 3arlo/iHuTe el U 1ieoueit
1[eMeHTa; B3auMO/IeliCTBUe [O/IOMUTA B 3alloJIHATeNSIX C pacTBOpPAaMM CoJiei
IIIeJIOYHBIX ~ MeTasuIoB;  3/eKTpPOXMMUUeCKass  KOppo3us  CTald;  KOppo3us
pacTpeCcKUBaHUs CTaJIu.

KammnnsgpHo-riopucrasg ~ CTPYKTypa  LIeMEHTHOIO  KaMHSl  Ompejesser
VHTEHCUBHOCTb KOPPO3WOHHBIX MpOLIeCCOB. BrigeneHbl 15 OCHOBHBIX THWIIOB
KanmwisipoB  pa3Hout ¢opmbl. TIpoHuijaemocts GeToHa W 00BEM CKBO3HBIX 0P
SIBJIAFOTCSL MOKa3aTeasiMU KOPPO3MOHHOW aKTUBHOCTH. [IpW BBICOKMX TIpajueHTax
JlaBJIeHUH ¥ MpU BBICYIIMBAHUM HETMIPOBO/SILLME TIOPbl MOTYT ObITh (UIBTPYIOIIUMU
WU ra3onpoHuliaeMbiMy. [ToOyauTensHONM CUMON [IBHKEHUS XKUJKOCTel WU ra30B
MOKeT OBbITb Pa3HOCTb TeMmIlepaTyp IO 00e CTOPOHBI KOHCTPYKLMM U Pa3HOCTh
B/JIaXKHOCTHU B Pa3HbIX UaCTSAX KOHCTPYKLIUH.

Koppo3usi mepBoro Tuma CBsi3aHa C pacTBOPEHWEM TUAPOKCHUAA KaablLUs —
BbIII[e/TaUMBaHUEM U3BECTH.

(P heKTUBHOCTb MPOTUBOKOPPO3UMHHOM 3all[UThI 3aBUCHUT OT:
1) mpaBUILHOTO OTpe/iesieHus1 KOpPPO3MOHHOM Harpys3Ky;

2) ONTUMaJIbHOTO BbIOODA 00BeMHO-TJIaHHPOBOYHOT O pellieHus,
o0ecrieurBaroIlero HauMeHbIITyI0 KOPPO3UOHHYIO Harpy3Ky;

3) MpaBWILHOTO BbIOOpA KOHCTPYKIJMOHHOTO MaTepuasa, (JOpMbI 371eMeHTOB U
BHU/la COeIUHEeHNH;
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4) moAxoa K 3al[UTe OTAeTbHBIX KOHCTPYKI[UM U 3JIEMEHTOB C TOUKU 3PEHUS
CPOKOB UX CITYKOBI;

5) yuyeTa CTeleHU CHIKEHHUsl HecCylled CriocCOOHOCTU 3/IeMEeHTOB B pe3yJbTaTe
KOPPO3HMOHHOTO U3HOCA;

6) BBI60pa OIITUMAaJ/IbHBIX CUCTEM 3dIUTHBIX HOKPLITHﬁ, criocoba ux HaHeCeHUs,

7) cobnrogenusi TpeOyeMbIX YC/IOBHM HaHECeHWS W PeXXUMa CYIIKH 3allUTHBIX
MOKPBITHUH.

Koppo3uoHHyI0 CTOMKOCTh 00ecTieurBalOT TPUMeHeHWeM KOPPO3HOHHO-
CTOMKMX  MaTepuasioB, [00aBOK, CHIWKEHHWEM  IPOHUIlaeMOCTH  OeToHa
TEeXHOJIOTUUeCKUMU TIpUeMaMM, YyCTaHOBJeHWeM TpeOOBaHWM K KaTeropusm
TPEIMHOCTOMKOCTH, 1IMPHUHE PACKPBITHS TPEIWH U TOJII[MHE 3all[UTHOTO CJIOSI.

[Tpu HepmocTaTouHOM 3((EKTUBHOCTHM Ha3BaHHBIX Mep TMpeAyCMaTpHBaeTCs
3all[Ta MOBEPXHOCTU JIaKOKPAaCOUHBIMU TMOKPBLITUSIMUA, OKJIEEUHOW H30JIsield U3
JTUCTOBBIX W TIJIEHOUHBIX MaTepuasioB; OOJUI[OBKOW, (yTepOBKOW W3JeNMUsIMU U3
KepaMUKH, CTeK/a, MPUPOJHOr0 KaMHS; IITYKaTypPHbIMM MOKDBITUSIMA Ha OCHOBE
I[eMEHTHBIX WIN TTOJIMMEPHBIX BSDKYIIUX, KUAKOTO CTeK/a, OUTyMa; YIIIOTHsIOIeH
MPONUTKOW XMMUUECKH CTOMKUMU MaTepraaMu.

BeToHHble U >Kee300eTOHHbIE KOHCTPYKI[MH HW3rOTaBIMBAIOT HOPMHDPYEMOM
MIPOHUI[aeMOCTH. Pa3nnuatoT 6eToH HOpMasbHOM TpoHuIjaeMocTd H (Mapka 6eToHa
1o BojoHernpoHuljaemoct W4, B/I1 < 0,6), noHwkeHHou nponuriaemoctu I1 (W6,
B/11 < 0,6) u 6eToH ocobo Hu3Ko nporurjaemocty O (W8, B/I] < 0,45).

3alUTHBIE MEPOTPUSATHS HAa3HAUAKOT B 3aBUCUMOCTU OT CTeeHU arpecCUBHOTO
BO3/IEMCTBUS /IJ1s1 Ta3000pa3HbIX U TBEP/IbIX Cpejl, TPYHTOB BbIllle YPOBHS TPYHTOBBIX
BO/|, )KUJIKUX HEOpraHWYeCKUX U OpPraHudecKux cpefl. BuizesieHbl yeThbipe CTereHU
arpecCMBHOTO  BO3J€MCTBUS  Cpell Ha  KOHCTPYKLIMM:  HearpecCUBHas,
cyiaboarpeccrBHasi, Cpe/iHearpecCrBHasi M CUIbHOArpecCHBHasl.

OmnpefiesieHbl YeTbIpe CPYIIIbI arPeCCUBHBIX ra30B B 3aBUCMMOCTH OT UX BHUJA U
KoHLeHTpauuu: A, B, C u D. B CHull 2.03.11-85 oueHuBaeTcsi BUsIHUE
YIJIEKUC/IOTO ra3a, aMMMaka, CepHUCTOr0 aHrujpuza, (TOPUCTOrO BOJOPOAA,
CepoBO/IOPO/ia, OKCHJOB a30Ta, XJopa W XJIODUCTOrO BOJOPOAA. YUUTHIBAETCS
BJIa&YKHOCTHBIN PE)KUM MMOMELIEeHUM: CyXO0M, HOpMasbHbIW, BJIaXKHBIA U MOKPBIU.
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CrereHb arpecCMBHOIO BO3JEWCTBUSI TBEPAbIX Cpeli Ha KOHCTPYKLUHU
orpejensieTcsi B 3aBUCUMOCTH OT UX PAaCTBOPUMOCTH U TMTPOCKOMUYHOCTH: XOPOIIIO
pacTBOpHMMbIe MaJIOTUTPOCKOMMYHbIE, XOPOILLO PACTBOPUMBIE TUTPOCKOIAYHbIE.

[Toka3aTesb arpeCCUBHOCTU »KUJIKOU Cpe[ibl /IJisi COOPY’>KeHUM, PacIioI0KeHHBIX
B rpyHTax c kf > 0,1 M/CyT, MPUHUMAIOT B 3aBUCUMOCTHU OT CO/IeP>KaHMS: YTIeKHUCIOT,
MarHesvaabHbIX COJIed, aMMOHaJbHBIX COJIeW, €eJKUX lleJioueld, BOJOPOJHOrO
rokasatesisi, OWKapOOHAaTHOW IIe/IOUHOCTU. [IsT KOHCTPYKLUMH C arpecCUBHBIMHU
cpefamMu  TIPUMEHSIIOT — CJIeAyKOIIWe  BUJABI  LIEMEHTOB:  MOPT/aHALEMEHT,
IJIAaKOTIOPT/IaH/[LIeMeHT, Cy/Ib(aTOCTOWKHEe 1|eMeHThbl, TJIMHO3eMUCTbIN LIeMEeHT,
MOPT/IaHLIEMEHT C MUHEPa/IbHIMH [J0O6aBKaMH.

Kareroputo TpeboBaHHII K TPEIUHOCTOMKOCTH, TIPee/ibHO [IOMyCTUMYHO
IIUPUHY  HEeTPOJIOJDKUTENbHOTO UM MNPOZAO/DKUTENBHOIO — PacKpBbITUSI  TpPeLyH
MPUHUMAOT B 3aBUCMMOCTU OT KJ/IaCCOB apMaTypbl U CTeleHU arpecCMBHOTO
Bo3zelcTBUs. TOJIIMHY 3alllUTHOTO C/0si OeTOHa Ha3HA4yalT B 3aBUCUMOCTU OT
TpyMIbl apMaTypHON CTalyd, MapKy T0 BOJOHENPOHUIIAeMOCTH OeTOHa W CTereHu
arpeCcCUBHOIO BO3/I€MCTBUSI.

Menkuii ¥ KpYIHBIM 3all0JIHATEM MPOBEPSIIOT Ha COjiep>KaHue TMOTeHI[UaTbHO
peakIMoHHOCTIOCOOHBIX T1opoZ, [23]. B pszge ciydaeB (i KOHCTPYKIUH C
HaripsiraeMol apMaTypol; C HeHaripsiraemoi apmatrypoi B — I ¢ ds < 5 wmm;
9KCITyaTUPyeMbIX B YCIOBUSIX BIQKHOT'O WM MOKDPOTO PeXUMa; T0/IBepraroiuxcs
3/IeKTPOKOPPO3UN) BBe/IeHUe XJIOPUCTBIX COJield He [0y CKaeTCsl.

ApMaTypHble CTaj TI0 CTeIleHW OIaCcHOCTA KOPPO3UOHHOI'O TIOBPEXeHUs
ro/ipas/ie/IsitoTCsl Ha Tpy rpynmnsl [75]. K nepBoii oTHOCsATCS cTanu KiaaccoB A — I, A
—ILA-IILB-1,Bp-1, A-1IlIB, A -1V, At - IVK, AT —III, AT — Illc; K TpeTbeu —
A-V,A-VLAT-VLLB-1II,Bp—-1I, K- 7, K— 19 nipu ds < 3,5 mm (151 B — II, Bp
—1II, K- 7u K- 19). [Ing 30aHui C arpeCCMBHBIMU CpeZilaMy Mpe/iBapUTeIbHO
HarpsDKeHHble  KOHCTPYKI[MM, HW3rOTaBAMBaeMble CII0cOO0OM  HaTsDKeHMsT Ha
3aTBep/leBIIMi OETOH, He TIPUMEHSIOTCS.

HPI/I IMPOEKTUPOBAHWHU 3adllIUTHI HOBEpXHOCTEﬁ KOHCTPYKLII/Iﬁ rnmpeaycmMaTpruBaroT:

* JIAKOKpAaCOYHBIe TIOKPBITHSA (a3p030/7M) — MpPU AEHCTBHUU Ta3000pa3sHbIX U
TBePAbIX Cpef;

* JIaKOKpaCOUHble TOJICTOC/IOWHBIE (MAaCTHUUHbIE) MOKPBITHS — TMPU JeUCTBUU
JKUJKUX CpeJi WIA TIPU HeINoCpPe/ICTBEHHOM KOHTaKTe C TBepJ0Ml arpecCUBHOU
cpeou;
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¢ OKJIeeUHbIe IMMOKPbLITUSA — ITPU AEﬁCTBHH XUIAKUX Cpel;
¢ IIPOITUTKY XUMHWUYECKH CTOMKHMU MdTepHa/IdMH1 — TIpU AEﬁCTBHH KUAKUX Cpen;

* ruapodobu3ali0 — TIpU TEepHOJUUYeCKOM YBAAKHEHHWU BOAOH WU
aTMOC(hepHbIMU 0CaJIKaMHU.

IToBepxHOCTH 3a0MBHBIX CBaii [JO/DKHBI OBITH 3allMIEeHBl MeXaHUUeCKU
MIPOYHBIMHU TIOKPLITUSIMM M TPONMTKOM. Mapka 0eTOHa M0 BOJOHEIPOHHI[AeMOCTH
NO/DKHA ObITh He HbKe W6. [/ MoA3eMHBIX KOHCTPYKI[MI U3 MOHOJIMTHOTO OeTOHa
MIPUMEHSFOT TTePBUUHYIO 3all[UTYy CIel[Ha/JbHbIMUA BHAAMHU I1EMEHTOB, 3aIl0JTHUTEIeH,
110/{00POM COCTaBOB OETOHOB, BBeZIEHHEM ZI00aBOK.

CranbHble  3aK/JafHble  JeTald  3alUIAIOT  JIAKOKPACOYHBIMH WM
MeTa/I/TAYeCKUMU TIOKPBITUSIMU (LIMHKOBBLIMH M aTFOMUHHEBLIMU) B TIOMEI[eHUSIX C
B/IQ’KHBIM WJIM MOKPBIM PE>KMMOM TIpY HearpeCcCUBHOM U c/laboarpeCcCUBHOM CTeTeH!
BO3/IeNCTBUS cpefpl, KOMOWHUPOBAHHBIM (J1TaKOKpaCOUYHBIMU 1o
MeTa/UIM3al[MOHHOMY  CJIo0). B c/yyae  CWIBHBIX — arpecCUBHBIX  Cpe[
TIpe[lyCMaTpPUBaIOT XUMUUECKA CTOMKHUE CTasIH.

ONeKTPOKOpPpO3Usi KOHCTPYKI[UH HMeeT MeCTO TIpU Haauuud OJTy>KJarolfuxX
TOKOB OT YCTaHOBOK IIOCTOSIHHOTO TOKa, OT JeWCTBUSI TEePpeMEeHHOr0 TOKa MpU
WCTI0/Tb30BaHWK KOHCTPYKIIMM B KauecTBe 3a3eMJIAIONMUX YCTpoHCTB. CriocoObl
3alUThl  OT 3JIEKTPOKOPPO3UM MOJpa3fe/ifloT Ha cjaeAyromjue rpymmbsl: [ —
orpaHuuYeHue TOKOB yTeukH; Il — maccuBHas 3amura (MprMeHeHWe MapKy 6eToHa 10
BO/IOHETIPOHUIIAEMOCTH He Hmke W6; UCKIOUeHWe TpUMeHeHusi OeTOHOB C
nobaBKaMU, TIOHMKAIOIIUMU 3JIEKTPOCOTIPOTHB/IeHNe OeTOHA; Ha3HaueHue TOJIIIUHbI
3alUTHOTO CJI0S1 He MeHee 20 MM; OrpaHHMuYeHHe TOJILWHBI PACKPBITUS TPELIWH He
6onee 0,1 MM /JI TIpe/IBapUTeTbHO HAIPSDKEHHBIX KOHCTPYKIUK U1 He 6omee 0,2 Mm
IJ1st OOBIYHBIX KOHCTPYKILIWH).

Mopo3ocosieBast KOppO3usi BO3HHKAET:

1) npu yjaneHWyd CHera W Hajieqyd C KOHCTPYKLIMM MPU MOMOIA XUMUUECKUX
PEeaKkTHBOB;

2) Ha MOBEPXHOCTU KOHCTPYKL[MM, HaxXOJSALMXCS B 30He MepeMeHHOI0 YPOBHS
BbICOKOMMHEDPA/IM30BaHHbBIX BOJ;

3) TIpM BBIMAJIEHUU KHUCAOTHBIX [JOXKJeld W BbICOKOM 3ara3oBaHHOCTHU
aTMocQepsl;
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4) Korja orpaxzarolive xeie300eTOHHble KOHCTPYKLMU TpeATpUATHI
XUMUYECKOM MPOMBIILJIEHHOCTH YBJI&XKHSIFOTCS BOJHBIMU

pPaCTBOpAMH CITMPTOB, I'VIMLIEPHWHA, Kap6aMH,qa, dMMMHdKd U T.[.;

5) MpU W3rOTOBJIEHUH KOHCTPYKILMHA C TPUMEHEHHEeM I[POTUBOMOPO3HBIX
nobaBok 0e3 oborpeBa, WHTEHCHBHOM VBJ&KHEHWW BECHOM, KOT/la TI€PUOJBI
KPaTKOBPEMEHHOI'0 OTTauBaHUS CMEHSIIOTCS 3aMOPayKUBAHUEM.

Y nanenve cHera v Hajle[j YaCTO OCYLL[ECTBJISIFOT C TIOMOLLBIO TTIOBapeHHOW COJIH,
XJIODUCTOTO HATpWsi, HUTpaTa W HUTPUTA HaATpusi. MOpPO30COJIeBYHO KOPPO3HIO
OT/INUaeT UeTKO BbIpaKeHHasi CJIOUCTOCTb. BHe3armHOMy MpOSIBJIEHUI0 UHTEHCUBHOU
JNEeCTPYKI[MM C TIOJHOW TIOTepe MeXaHWUeCKOM IIPOYHOCTH CJios OeToHa
Tipe/illIeCTByeT CKPBIThIM Tepuoj, Mpe/pa3pylleHus, Korja TMOSB/SIOTCS MeKUe
TPEeIIVHbI, He CHIDKAIOIIMe WM Majio CHY KAIOIIMe TIPOYHOCTh OeTOHA TP CHKaTHHU.

PaspyiieHre 6eToHa MOpP030C0J/ieBOM Koppo3uell cBsi3aHO € 00Opa3oBaHUEM B
OeToHe TIepUOINYECKOM JIbAUCTOCTH 3a cueT popmupoBaHusi Auddy3UOHHOTO CJIos Y
(poHTa M3MeHeHMs] arperaTHOro COCTOSIHUS. BbpIMOpakuBaHve MOPOBOM »KUJKOCTH
MEXJy CJI0SMU JibJia BbI3bIBaeT T'MJPOCTaTUUeCKoe [JaBjieHUWe W obOpa3oBaHue
NePBUUHBIX TPELUH.

BbICOKOMOPO030CTOlKe OeTOHBI MOJKHO ITOMYUYMTb ITyTEM HCIOIb30BaHUS
CTPYKTYpHUDYIOLLero (BO3/yXOBOB/IEKAIOIlero WM Tra3000pa3yroiero) [eicTBust
MOAMGHUKATOPOB. 3a CUET 3TOr0 M3MEHsIeTCSl CTPYKTypa TIOPOBOTO IIPOCTpPaHCTBa
L[eMEeHTHOTO0 KaMHs — oOpa3yeTcsi CHUCTeMa MeJIKUX YCJIOBHO 3aMKHYTBIX TIOp
chepuueckori  dopmbl. Haubosmee 3ddeKTMBHBIM  CIOCOOOM  TIOBBIIIEHUS
MOPO30CTONKOCTH SIBJISIETCSI TIPUMeHeHMe Ta3000pa3yroix KpeMHUMOpPraHudeCKUX
TIPOAYKTOB, 0COOeHHO ruApod0o6HO-ra3000pa3yoIIero TUIa.

3ammTa >ke1e300eTOHHbIX KOHCTPYKIIMI OT AeHCTBUSA arpeCcCUBHBIX
He(pTSAHBIX Cpef,.

HedTenpoAyKTbl CHIXKAIOT TIPOYHOCTH OeTOHA U ClLeTIeHHe ero C apMaTypOM.
Tak, COMPOTHUB/ISIEMOCTh TPOIUTAHHOTO HedTenpoAyKTaMu OeTOHa BO3/€HCTBHUIO
JUHAMHUeCKUX Harpy3oK C yactotod KosieGanuii 200 ... 800 I[MKIOB B MHHYTY,
nipuMepHo, B 10 pa3 MeHblile, UeM HENIPOTIMTAHHOTO OeToHa.

K uucny npeanpusiTuii, B KOTOPbIX BO3MOXXEH KOHTaKT He(pTenpoAYyKTOB C
KOHCTPYKLIMSIMHU, OTHOCSTCS: HedTebasbl, HedTerneperonHsle 3aBofbi, TOC, TOLI,
CKJIa/jbl JKUJKOTO TOI/INBA, TIO/ICTaHLIUH, Lexa MeTaioo0paboTKu
MallMHOCTPOUTE/IbHBIX ¥ PeMOHTHBIX 3aBOJIOB, T'apa)ky, aHrapkl, 1jexa 10 PeMOHTY
aBTOMAaTWK{, TPaKTOpPOB, IPOKaTHble Ilexa W T.J. B KauecTBe arpecCHUBHBIX
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HedTenpoAYKTOB MOTYT ObITh Chbipasi He()Th, CEPHUCTBINA Ma3yT, [13e/bHOe TOIIUBO,
KepocuH, OeH3WH, Macjia MUHepajbHble UMCThble W OTpaboTaHHbIe, OXJaXKJeHHbIe
3MYJIbCHUH.

B ciydyae cuctemMaTuueckux MPOJUBOB He(TENpPOAYKTOB HAa KOHCTPYKLIUU
cjlelyeT TIpUMEHSITb 0c000 TIIOTHBIM OeToH. [l CHWKeHUs TIPOHHUI[aeMOCTH
6eTOHOB TpH /ielicTBHY HeTeNPOAYKTOB PEKOMEHIyeTCsI IPUMEHSITh IyI[[0/laHOBbIe
WU TIOPT/IaH/IL[EMEHThI C MUHepaTbHBIMU U TIaCTU(HUIUPYIOITUMH [0OaBKaMH.

[ns1 3aIUThl KOHCTPYKLIMA TIPUMEHSIOT JIAKOKPACOUHbIE MOKPBITUS, CTOMKHUE B
cpefie pas/IMUHBbIX TPOAYKTOB IPU PAa3HbIX TeMIIePAaTyPHBIX YC/IOBUSIX: aJIKUIHbBIE,
SMOKCU/HbIE, TepXJIOPBUHU/IOBBIE, S(UPOLe/UI0I03HbIe, TOIUBHUHU/IALIETaTHbIE,
dypunoBbie, onycyabhuaHbIe. Pa3paboTaHbl TPYyMITbl MOKPBITHIA: GeH3ocTolikue (B),
MacnocTtoiikie (M), Macno u OenH3ocroiikve (MB). 3amuTHbIE TIOKPBITUS Ha
pe3epByapbl HAHOCATCA CO CTOPOHBI Haropa. TorHa nokpeiTys 200 ... 300 MKM.

beToH, mpuMeHsieMbIN [Jisi U3rOTOBJIEHUS KOHCTPYKLIMM, KOHTaKTUDPYIOIIUX C
TaKUMU CpeJlaMHy, JO/DKEH UMeTb MapKy MO BOJIOHENPOHULIAeMOCTH He Hke B6. s
0cobo TuIoTHOTO OeToHa (MapkKa B8) 3amuTHBIX MeponpUusiTUii He TpeOyeTcs.

MHrubuTopsl KOPpPo3uM — BellleCTBa, KOTOPble TOPMO3SIT KOPPO3UI0 MeTajlia
He3aBHCUMO OT TOrO, Ha MPOTeKaHWe KaKOW peaklu OHW BAUsIOT. Pazmuuatot (FO.
O. DBaHC) UHTMOUTOPHI KaTOAHbIE, aHOHBIe ¥ CMEIIIaHHOTO AecTBUs. EBpomneiickas
demepalisi KOppo3uM TIO[pa3fie/isieT WHTHOWTOPbI Ha ITIOBEPXHOCTHO-aKTHUBHBIE
(ITAN), mninenounble (ITM) w wmemOpanHble (MU). IlepBble TIpeUMYIIECTBEHHO
TPUMEHSIIOT B KHUC/BIX W IIeJIOYHBIX BOJIHBIX pPacTBOpaX, BTOPbIe [eWCTBYHOT B
pa30aB/ieHHBIX 3/IEKTPOIMTaX, TPEThU — B HEUTPa/bHbBIX U 111eJIOUHBIX Cpefiax.

K HeopraHuueckMM WHTHOUTOpaM OTHOCST HUTPUTHI, Xpomarthl, ¢ocdarsl,
CWIMKAaThl, BAHAZAThI U JIP.; K OPraHAYeCKUM — XKeJlaThH, JeKCTPUH, JKUBOTHBIN KJIeH,
KpaxmaJs U [ip.

Meta/inyeckve KOHCTPYKI{UH.
Cnoco0bI 3alUTHI.

Okono 75 % Bcex MeTa//IMYECKUX KOHCTPYKLUMW 3KCIUIyaTUPYeTCsl B
arpecCUBHBIX cpefax. Hapsiy c moBblllieHMeM 00beMOB TIPOM3BO/CTBA OTMEUAeTCst
€ro MHTeHCU(UKALUS U YCUJIeHHe arPeCCUBHOCTH TeXHOJIOTUUECKUX CPe.

B mpoMmbllIeHHO-pa3sBUTBIX CTpaHaxX IIOTepd OT KOpPpo3uu AoCTUraroT 4 %
HalMoOHa/bHOro goxoza. ITocne 2 ... 10 sjeT skcryaTauyu B arpeCCMBHOM cpejie
CTOMMOCTB KalUTaJIbHBIX PEMOHTOB HauWHAaeT IIPeBbIllaTh KaluTalbHble BJIOKEHUS.
AKTya/sbHa 3afjaya oOIlpefie/leHUsl ONTUMAa/IbHBIX, SKOHOMHYECKU OIlpaBJaHHbIX
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CPOKOB Cay)Obl M TmpuMeHeHUsi Haubosnee 3¢h(heKTUBHBIX MepoIpUITHN ISt
obecrieyeHrsi 3TOro cpoka CayXObl. OCHOBHBIMU TOKa3aTe/sIMU arpecCMBHOCTH
Cpefbl SIBJIAIOTCS: OTHOCHTE/IbHAsl BJI&KHOCTb, TeMIlepaTypa, BO3MOKHOCTb
obpa3oBaHMsi KOHJieHCaTa, COCTaB M KOHLEHTpalUs Tra30B W TbUIM, TyMaHbl
arpeCCUBHBIX KUAKOCTEH.

CKOpOCTh KOPpPO3WM KOHCTPYKLIMA H3MEHSIeTCSl B ILIMPOKUX Tpejesnax: s
npeanpusitid yepHor metautyprum 0,05 ... 1,6 mm/roa; uBetHou metaanypruu 0,01
... 1,4 mm/roz; crpoutenbHor nHAyctpud Ao 0,37 mm/rog. CrerneHrd arpecCMBHOTO
BO3/IeMCTBUS TpUBeZieHbl. PaccMaTpyBarOTCS KOHCTPYKLIMA BHYTPU OTaruIMBaeMbIX
W/ HeoTarJIMBaeMbIX 3/JaHUH, M0/, HaBeCaMH, Ha OTKPBITOM BO3Ayxe. BiaKHOCTHBIN
PEXXUM MOMeELLeHHU MOAPa3AessiioT Ha: CyX0M, HOpMaJlbHbIM, MOKDBIA WY BJIaXKHBIN.
Macna (MuHepa/bHble, pacTUTe/IbHblE, >XUBOTHbIE) SIB/SIOTCS HearpecCMBHbIMU
cpefaMy; HedTb U He(TeNmpoAyKThbl, pacTBOpUTeNd — caaboarpecCUBHBIMUY;
pacTBOpbI OPraHUUeCKUX Cpefi — CUIbHOArPECCUBHBIMMU.

[Tpepnaraercss auddepeHIIMPOBaHHBIM TIOAXOJ, K Ha3HAueHWI0 Marepuaia U
Mephbl 3alllUThl OT KOPPO3UOHHOTO U [IPyTUX BHUJOB HW3HOCA pa3HbIX TPYII
KOHCTPYKLUH. KoMriiekc MeporipusiTuii 1o o0ecrieueHuo /J0JIr0OBeUHOCTH BKJ/IHOUAeT:
CHWKEeHUE arpecCMBHOCTH cpeJibl;BbIOOD paLMOHAILHOTO MaTepuarna,
KOHCTPYKTHUBHOM (OpPMBI M THIA COeAVWHEHUN 23/IeMEHTOB; BbIOOD 3allUTHBIX
MOKPLITHM, CrHOCOO0B WCPOKOB WX HaHECeHWs; TIpefyrpeXieHre MeCTHbIX
MOBPEX/JEeHUA  KOHCTPYKLMM U WX  y3/I0B; TNPaBWIbHYIO  3KCIUIyaTal[1io
MeTa/I/TMYeCKUX KOHCTPYKILIWI; BO3MOKHOCTD OTIpe/ie/ieHHs] HeCyliel CrioCOOHOCTH C
Y4eTOM KOPPO3UOHHOT0 U3HOCA.

IlaHbl peKOMeHZAlMKU 10 MPUMEHEeHUI0 MapOK CTajiell B pa3HbIX arpecCUBHBIX
cpefax. [isi TpPyHTOBBIX BOJ, XapakTepHa CyMMapHasi KOHLIeHTpalus Cy/ibhaToB U
X710pyuZoB. [IpyM TPOEKTHPOBAaHWM 3alUThl CTaJbHBIX KOHCTPYKLUM [Jisi pPa3HbIX
YCIOBUM 3KCIUTyaTallUd W MaTepuajoB Ha3HAYalT TPYIIY JaKOKPACOUHBIX
TOKPBITHM, UHCIO TIOKPhIBA€MBbIX CJIO€B, OOIIyI0 TOJIIMHY JIaKOKPACOYHOTO
MOKPBITHS, MaTeprual MeTa/JTMYECKUX 3al[UTHBIX MOKPBITUM.

i HeCcymUX KOHCTPYKLUHN, 3KCITyaTUPYeMbBIX B cjlaboarpecCMBHOU cpefie
MIPUMEHSIIOT: Topsiuee [uHKOBaHue (60 ... 100 MKm), ra3oTepMruUecKoe HarblIeHHEe
1uHKa (120 ... 180 MKM), OKpalmBaHUe JIaKOKpPaCOYHbIMU MaTepraliaMu.

[Ipy cpemHearpecCMBHOM CpeJie Ha3HaudarOT: ropsuee LUHKoOBaHuWe (60 ... 100
MKM), ra30TepMHUuYeCcKOe HarblleHWe LUHKa wWiu amMmoHus (120 ... 300 mkwm);
V30JISILIUOHHbIE  TOKPBITWE  COBMECTHOE C  3JIeKTPOXMMUUECKOW  3allUTOW;
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9/IEKTPOXMMHUYECKYIO 3allUTy B KUAKUX CpefiaX; 0O/IMIL[OBKY XUMUUECKHA CTOUKUMU
HeMeTa/UTMueCKUMH MaTeprasiaMu.

B ci1yuae cwibHOArpecCHMBHBIX Cpell UCMHOJb3YHOT TepMoauddy3ruoHHOe
uHkoBanve (100 MKM) C mMocC/ieyrolIMM OKpalllMBaHWEM; Ta30TepMUUecKoe
HafbUIeHWe [WMHKa wuWiM amMoHuss (200 ... 250 MKM) C nOociaeAyroLyum
OKpalllMBaHWEM; 3JIEKTPOXUMHUYECKYI0 3aluTy (B J>KHAKUX cpeZiax); OOJUI[OBKY
XMMMWYECKU CTOMKHMMM MaTepuaiaMu.

Koppo3uoHHbIe HCIBITaHUSI MeTa/ljla BK/IIOUAIOT OIpe/iesieHre: HW3MeHEeHUsI
Macchl 00pasija; TIyOWHbI TIPOHMKHOBEHHSI KOPPO3UM; BpeMeHM [0 TIOsIB/IeHUs
MepBoro KOPPO3WOHHOTO oOuara; IUIOL[aik, 3aHATOM KOppo3uei; KOojauuecTBa
BBI/Ie/ISTFOIIIEr0Csl B TMpoliecce KOPPO3WM BOJOPO/ia WX TIOT/IOIIEHHOTO KHCI0PO/a;
KO/TMUeCTBa MeTaJljia Tiepeleiiero B pacTBOp; CTelleHW W3MeHeHUs] MeXaHUdeCKUX
CBOWCTB; W3MeHEeHUs] 3JeKTPUUECKOTO COTIPOTHBJIEHUS WM OTpa’kaTeTbHON
CIIOCOOHOCTH TIOBEPXHOCTH MeTaslia; CKJIOHHOCTH K MEeXKPUCTA/UTUTHOM KOPpPO3WHU
WU CTIJIABOB K KOPPO3WMOHHOMY PacTPeCKHUBAHUIO, K TTMTTUHIOBOM KOPPO3UH.

3amura aJlMHMHHMEBBIX KOHCTPYKI[UM OT Koppo3uu. Ha mnoBepxHoCTU
KOHCTPYKI[UU 00pa3yeTcs 3allfuTHasi OKKMCHas TJIeHKa, UMeroIliasi TJIOTHOe CTPOeHHe
U XOpollee CLeI/ieHWe C MeTa/sIoM. Hanmune B cocTaBe amrOMUHHEBBIX CILJIaBOB
Me[d, Kejie3a, HUKeJd U JPYTMX MeTa//IOB CHUKAeT MJIOTHOCTb OKUCJ/IOB TJIEHKU U
yMeHbIIIaeT KOPPO3UOHHYIO CIMOCOOHOCTh. [l00aBKM MarHus, THTaHa, BaHAAWsA
CIIOCOOCTBYIOT — TIOBBLIIIEHHIO KOPPO3HWOHHOW CTOMKOCTW. Hasyuwe 1japarvH,
Ha/Ipe30B Ha MOBEPXHOCTU W3/le/IMsl HapyILAOT TUIEHKY W CIIOCOOCTBYIOT Pa3BUTHIO
KOPPO3UH.

TonmHa ecTecTBeHHOM OKHMCHOW T1uieHKM coctaBasger 0,01 ... 0,015 wmk.
YToeHre MaeHKU AOCTUraroT OKCHAWPOBaHMEM, HarpyuMep, aHoAupoBaHueM. C
S5TOM Le/IbI0 U3Jje/Ie TIOTPY’>KalT B BOJHBIM PacTBOP CEPHOM WM XPOMOBOM
KUCJIOTBI U TIOACOEAUHSIIOT K MCTOYHUKY TOKa. IIpy TIpOXOXXJeHWHW TOKa Ha
MOBEPXHOCTU WU3Je/Nvs TIPOWCXOJUT aHOJHOEe BblJe/leHue KUCIopoJa, a Ha
MMelol1elicst OKMCHOM TiJIeHKe 00pa3yeTcst HoBast ToMuHOM 10 20 ... 25 MK.

bosbliyro 0OmacHOCTb TpefCTaB/sieT KOHTakTHasi Koppo3us. [Ipy KoHTakTe
aJIFOMUHUSL C MeJbl0, CTasbio, 0JIOBOM, C PAaCTBOPOM, O0ETOHOM BO3HMKAeT TPOLeCC
3/IEKTPOXUMHUYECKOW KOppo3uM. [l mpefoTBpalleHusi KOHTAaKTHOM KOpPpO3UU
PEKOMEeH/1yeTCs:

1) KperiexHbie AeTaan U3 CTa/id [OJ/IXKHbBI OBITh rpeaBapuTe/IbHO M30/IMPOBAHbBI
NI OIIMHKOBAHBI;
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2) 6eToH, pacTBOp W KUPIIMYHYIO K/IaJKy HW30/IUPYIOT OT a/JIFOMUHUS
111€JI0YHOYTIOPHBIMU MaTepUaiaMu;

3) MeXX[ly /lepeBsIHHbIMU IeTa/IsIMU U a/lFOMUHKeM HeoOXO0UMO TPOJIOXKUTh /iBa-
TPH CJIOSI TAOKOJIOBOM JIEHTHI;

4) arOMUHMEBbIe JieTald HaJ0 OKCUAUPOBAThb W TIOKPBIBAThH JIAKOKPACOUHBIMU
MaTepHasaMu;

5) B OUMeTa//IMueCKUX KOHCTPYKLUSX MeXKAY 3/eMeHTaMU W3 allOMUHHUS U
CTa/IA CTaBAT U30JIUPYIOLIME MPOKJIaJKH.

Koppo3usi KaMeHHbIX H /lepeBIHHbIX KOHCTPYKIHIA.

KameHHble KOHCTPYKIMH. [IpriMeHeHHe CWIMKATHOTO KUDMHAYa B >KUJKHAX
arpecCyMBHBIX Cpeflax He JomyckaeTcs. B ciayuvae meprofuyeckoro 3amMauyvBaHUs
arpecCMBHOM  Cpefioi M  3aMOP@XWBaHUSl  K/IaJKW, MapKy KupOouya [0
MOPO30CTOMKOCTU  CjleflyeT mnpuHuMmatb He Hwke F50. [na  kuciou
CWJIbHOArpecCUBHOM Cpe/ibl PeKOMeH/YyeTCsl IPUMEeHATh KUCI0CTOWKNE pacTBOPhI Ha
OCHOBE JXKUJKOrO CTeK/ja WIA MOJUMEpHBIX CBA3yrIMX. [I0BepXHOCTh KaMeHHBIX
KOHCTPYKL[MH 3allUI{al0T OT KOPPO3UH JIaAKOKPaCOUHBIMU MaTepHuaiaMu.

JepeBsiHHbIe KOHCTPYKIMH. [lepeBopaspyiiawoiiyie rpuObl  BbI3bIBAIOT
O10/IOTUUECKOI0 KOPPO3WI0 /IpeBeCHHbl, XWMHUUeCKHd arpecCMBHbIe Cpeibl —
XUMUYECKYI0 KOppO3uiO0 JpeBecuHbl. (CTeneHb arpecCMBHOIO  BO3[eHCTBUSA
O10/IOTMUeCKHUX areHTOB OTpe/iesisieTCsl B 3aBUCHMOCTH OT YCJIOBHM 3KCIUTyaTaldd
(BHYTpM TIOMeLLleHW WM Ha OTKPBITOM BO3JyXe), BHZA 3/€MEHTOB, XapakKTepa
yBaXHeHus1 (ra3oo0pa3Hasi cpejia, TIepHOJUUECKOe YBIa)KHEHWe U TpoMep3aHue),
KOH/IEHCAL[MOHHOE YBJIa)KHEeHHe, aTMOC(epHble 0CaJKW, 30Ha MepeMeHHOI0 YPOBHS
BO/bI).

Llenbto pacueTa sIB/ISIeTCS OIpe/ie/ieHre 0MYyCTUMBbIX BeJIMYMH HepaBHOMEePHbIX
nedopmauyii 751 33laHHBIX KOHCTPYKTMBHBIX TMapamMeTpoB (pa3Mepbl U TyOuHa
3anoxeHusi GyHJaMeHTa, ceyeHHe KOJIOHH M 0asioK, TJIOIIa/ib CeueHUsl apMaTyphl,
Knacc OeToHa W CTald W Jp.) M 3KCIUIyaTal[MOHHBIX Harpy3ok. Haubosbinyio
nprcrocob/sieMOCTb K HepaBHOMePHbBIM JleopMalivsiM OCHOBAHUSI UMEROT 3/jaHUsl C
MMHHMAJIbHOM KeCTKOCTbr0. CrieflyeT yuWTbIBaTb M yBeJUUYEHHE >KeCTKOCTU
MaTepHuasioB MY OIpe/ie/IeHHbIX TPAeKTOPUSIX MepeMeHHOr0 Harpy>KeHus. Y CUIeHHe
JKeCTKOCTM KOHCTPYKLIMHA 3a CYeT IepeMeHHOr0 XapaKTepa HarpyXeHUsl MOXKeT
nocturaTh 30 % ee yMmeHbIlleHHs1 3a cueT (U3UUECKOW HeJMHeMHOCTH paboThI
MaTepHuasoB.

TeppuTOpHUH CBA/IOK NPOMBIIIL/IEHHBIX U OBITOBBIX 0TX0/[0B.
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Heo0xoaMMOCTb X0351CTBEHHOTO MCI0/Ib30BaHUsI TEPPUTOPUM OBIBLINX CBa/lOK
TpeOyeT TII[aTeJbHOTO Te0J/I0T0-3KOJI0TMUeCKOr0 M3yUeHUst UX COCTOSIHUS. OTXO[bl
MPOU3BOJCTB  COZepXKaT TsDKeslble MeTasljlbl, TOKCHYHble W B3DPbIBOOIACHbIE
npoAyKThl. Haubosiee  oMmacHbBIM  areHTOM  CBajJioK  sIBseTcs  (PUIbTpar,
00pa3yoIuics TpY B3aUMO/IeHCTBUN OBITOBBIX OTXOJOB C WH(PUILTPYIOUAMHUCS
aTMoc(epHbIMU 0CaJKaMHU.

TunoBoli xUMHUeCKUd cocTaB (uabTpaTa IO pe3y/bTaTaM WCC/AeI0BaHUMN
YUeHbIX Pa3BUTBIX CTPaH CJIeIyIOLIUN:

Ha Tepputopum cBasoK MPOXUCXOAUT HAKOI/IEHHEe B3PBIBOOIIACHBIX U TOKCUYHBIX
ra3oB — MeTaHa, ABYOKUCHU yrjepoza. Beixon merana pgocruraet 2,67 ... 7,44 m3 ¢
O/JTHOM TOHHBI CyXOTO BelljeCcTBa ObITOBLIX OTXOZOB B TOA. /sl MicC/ieiloBaHMs CBa/IOK
NIPUMEHSTIOT reogu3nyeckre, reOXUMUUYeckre U OypoBbie MeTO/Ibl, Ta30BYI0 CHEMKY
TIpU3eMHOM aTMOocC(hepbl, TOPOBOr0 BO3/yXa, CHera v rnoys.

B Hacrosiiiiee Bpemsi pa3pabaThIBaOTCS KPUTEPUW OLEHKA TeOXUMUUYECKUX
VM3MEHEeHUU Te0JIOTMYeCKOW Cpefbl TMOJ B/AWSHUEM TOJWICOHOB MPOMBIIIIEHHO-
ObITOBBIX OTX00B. K uMc/iy TIOKa3arenei CTerleHW 3arps3HEHUs] OTHOCST:
KOHLIEHTPALIMI0 OCHOBHBIX KOMIIOHEHTOB, TMOKa3aTe/lb TEeXHWUeCKOW Harpys3KH,
rpPaIieHT U MOAY/Tb TEXHOT€HHOT'0 Te0XMMUUECKOT0 3arpsi3HeHus U p. OT CKuraHus
60/BIIIOr0 KOMMUeCTBa TOTUIMBA TPOMBIIIIEHHBIMUA TPETIPUSATHUSMA U 3arpsi3HeHUs!
aTMocdepbl ra3omnbUIeBbIMA  BbIOpocaMM U oTxXoAaMu obpasytorcs  "odaru
TexHocdepbl', BO3AyllIHble "Koimakud', "ocTpoBa Tersia" C TIOBBIIIEHHBIM
coliep>KaHWeM OKCHJla YIr/epofa W YIJIeKMCIOro rasa, ra3oBbiX U a3pPO30/bHbBIX
OTXO/IOB. YBeMWUMBaeTcsi 0O0/aUHOCTb W KOJIMUYECTBO OCAJKOB B CBSI3U C
TIOBBILIEHHOM KOHL|eHTpalen "saep KoHAeHcaluu'". Bo3HuWKaeT '"MapHUKOBBIN

3¢ dekT".

94



CnMcoK peKoMeH/[yeMOoH JIuTepaTypbl
CnuMcoK OCHOBHOM JTUTEpaTyPhbl:

1. OcHoBbI MH)KeHepHOM reosioruu : yueOHuk / H.A. I1naTtoB. — 4-e u3g,,
nepepa0., gorm. u ucrhp. - Mockea : UHO®PA-M, 2019. — 187 c. — (Cpennee
rpodeccroHaIbHOe 00pa3oBaHue). - TeKCT : 3neKTpoHHbId. - URL:
http://znanium.com/catalog/product/1015854: yue6HUK

CnMCcoK J0TMOJTHATE/ILHOW JIUTepaTyphl

1. TexHuyeckas 3KCIUTyaTallys 3laHUN ¥ COOPY>KeHHUH : yuebHuK / B.A.
Kowmkog, B.B. Akumos, H.C. TumaxoBa. — 2-e u3j., iepepab. u gom. — MockBa :
NH®PA-M, 2019. — 338 c. — (Cpeannee npodeccroHanbHoe 0bpa3oBaHue). —
www.dx.doi.org/10.12737/22806. - Tekct : snekTpoHHbIi. - URL:
http://znanium.com/catalog/product/987948: Yueb6HUK
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