Jlexkmus Ne4.

KoMmuiekcbl MeponpusiTHii NIPpH CTPOUTEIBCTBE HA JIECCOBBIX IPYHTAX:
Kommnuiexke BOI03alIUTHBIX MEePONIPUSITHIA
KoHcTpyKTHBHBIE MepONIPUATHS

IIpoexTUpoBaHue 3J1IeMEHTOB YCUJIEHUS 3IaHUI U COOPYKeHU I

OcHoBaHWe 3/1aHUS TIPEACTABISICT MACCHB TPYHTA, KOTOPBI BOCHPUHHUMAET HArpy3Ky OT
(GyHIaMEHTOB, B HEM IMPOUCXOJUT (POPMHUPOBAHUE HAINPSHKEHHO-IE()OPMUPOBAHHOTO COCTOSHUSL.
31aHue U ero OCHOBaHUE PACCMATPUBAIOT KaK €AMHOE LIEI0e, CYMTAs], YTO Je(OpMaIlii OCHOBAHHS
BIMSIIOT HAa HAINPSDKCHHOE COCTOSHHE B KOHCTPYKTHUBHBIX 3JIEMEHTaX 3/IaHHsI, COCTOSTHHE KOTOPBIX
MPEIOPEEIISIeT pacpeie]ICHIe KOHTAKTHBIX JABJICHUH 110 1MOI0IIBE ()YHIAMEHTOB.

Bo3BeneHHbIe Ha JIECCOBBIX TPYHTAX 3/IaHHs B HEOJIATONIPUSTHBIX YCIIOBUSX SKCIUTYaTAIH HIIH H3-
3a JIOMYIIEHHBIX Ha CTA/IUU MPOSKTUPOBAHMS U CTPOUTEIHLCTBA OIIMOOK TPETEPIICBAIOT
cyuiectBeHHbIe ieopmarui. OcoOEHHO OmacHbl HepaBHOMEpPHBIE 1ehOopMalliK, KOTOPBIE MIPUBOIAT K
pa3pyIICHHIO OTACTBHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB 3/1aHus (puc. 5.1). B ciryuae BO3HUKHOBEHUS
3HAYMTEITLHBIX BEPTHUKAIBHBIX IIPOCAIOK T10 BCEH TIIOIIA/IN 3aCTPONKH 3[aHHsI, MOYKET HE OBbITh
HOBPEXKICHHS €r0 KOHCTPYKIIMH, KOO JieopMaliiK POSBIIIUCH CPABHUTEIILHO PABHOMEPHO.

DKcTepTU3bl 1ehOpMUPOBAHHBIX 3TaHUN TTOKA3BIBAIOT, YTO 110 XapaKTEPy Pa3BUTHS TPEIIMH B
CTeHaxX U GyHJAMEHTE MOKHO YCTAHOBUTh MECTO, I'/Ie HAXOUTCS UCTOYHHK 3aMaylBaHUS TPYHTA
U TIPOSIBIISIOTCS. HanOoubIue eopMamuu mpocajKy.

Ecnu HaunGonbiee pa3BUTHE UMEIOT TPEIIMHBI B (YHIAMEHTHOW YacTH, KOTOPbIE B OCHOBHOM
COCPEIOTOUYEHBI TIOCEPEINHE 3JaHUS, TO BEPOSITHEE BCETO WCTOYHUK 3aMAYMBAHHS JIECCOBBIX
TPYHTOB PACIOJIOKEH UMEHHO B CpelHEW 30He, MpUMBbIKaromed Kk GyHaaMeHTy. 31aHue Kak Obl
MIPOBHCALT M Takue JeopMaIliy 3MaHUs KMEHYIOT Tiporudom ( puc. 5.1, a).

Ecnu uicTouHMK 3aMaunBaHus HAXOAMUTCS B TOPIAX 3/aHMsI, HAOIIOIaeTCs UX IMePeMEIICHNE

BHU3 U 00pa3oBaHuUE TPEIIMH B KAPHU3HOM yacTH cTeH. Takoi BUa aedopmaluii Ha3bIBaroT
BbITHOOM ( puc. 5.1, 6)
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Puc. 5.1. CxeMbl BO3MOXHBIX JeopMannii 31aHNI IPU HEPABHOMEPHBIX MPOCAAKaX TPYHTOB
OCHOBaHWUSI: a - MPOruod; 0 - BRIrUO (meperud); B U T - IEPEKOC; 1 - KPyUCHHUE;
€ U XK - KpeH



[Ipu yBia)xHeHUM TPYHTA OCHOBAHUS HA 3HAUUTEIHLHOM IO IJIOIIAIA YYaCTKE POUCXOAUT
MpOCEeIaHue TOPLIEBOTO KphLiia 3/1aHUs U MOsBIsAETCS nepekoc (puc. 5.1, B). Tpelunsl B 3ToM
ciTydae OOBIYHO HATIPaBJIEHBI IpUMepHO moj yrioM 45 © x Bepruxamu. Tlepekoc 31aHus MOKeET
OBITh, KOTJa PYHIAMEHTHI, HMCIOIINE PATMYHYIO TITYOHUHY 3aJI05KEHUS TTOJIOIIBEI, ONAIal0T B
OTJIMYAIOIIKECS MO BJIAYKHOCTH 30HBI TPYHTOBOTO OcHOBaHwus ( puc. 5.1, r).

[Tpn HaMUYMK HECKOJIBKUX UCTOYHUKOB YBIIAXXHEHHSI IIPOUCXOAUT CIOXKHAS TehopMaIus
3IIaHMsI, CBsI3aHHAs ¢ ero KpydeHueM ( puc. 5.1, x). CTeHBI CMEIIAl0TCsl OT BEPTUKAIH, TPEIIUHBI HA
KaKJI0W CTEHE HE UMEIOT YeTKOTO HAIpaBJICHUsS. B TakoM ciiydae TpyIHO BBISBHUTH
MECTOHAXO0KICHUSI HICTOYHUKOB YBIaKHCHHS.

Ecmu B creHax W (QyHIAMEHTaX J>KECTKOTO MO KOHCTPYKTUBHOMY pPEIICHHIO 3/IaHUS HE
HaOJII0AaeTCs TPEIIMH, HO JIOM CYIIECTBEHHO OTKJIOHWIICS OT BEPTUKAIH (KPEH), 3HAUUT UMEETCS
OJTHOCTOPOHHEE 3aMauyuBaHKE TPyHTA MM KOCOCIONHHOE HAIJIACTOBAHHUE JIECCOBBIX MPOCATOUYHBIX
rpyHTOB (pHc. 5.1, ¢ 1 k). B mocieqHem cirydae gaxxe paBHOMEPHOE 3aMadlBaHKUE TPYHTA 110 BCEH
TUTOIIAM MOKET NMPUBECTU K HEPABHOMEPHOMY TPOSIBIICHHIO JIe(hOpMAIIUU TPOCATKH.

YroObl HMCKIIOYHTh WIH CMSTYUTHh IMOJOOHBIC CUTYaIlUH, MPEIyCMATPUBAIOT CIEIHUATbHBIN
KOMIUICKC 3alIUTHBIX MEPONPUATHN, WX TPUMEHEHHUE JODKHO OBITh OOOCHOBAHO TEXHUKO-
YKOHOMHYECKUMH PacueTaMu.

MeponpusiTisi TP CTPOUTEIHCTBE HA JIECCOBBIX MPOCAJOYHBIX TPYHTaX pas3zclieHbl Ha
CJICAYIOIIHE OCHOBHBIC BHIBI:

a) BOJIO3AIIUTHEIE;

0) KOHCTPYKTHBHEIC;

B) CBSI3aHHBIC C YCTPaHEHHEM MPOCATOYHBIX CBOWCTB IPYHTa B PE3yJIbTaTe LEICHAIPABICHHOTO
3aKpEIUICHUS WM YIUIOTHEHWS,

I') OCYILICCTBISICMbIC MMPOPE3KOH DyHIaMEHTaMU IITyOOKOTO 3aJI0)KEHHS (CBAHBIMH).

[Ipu CTPOUTENBCTBE TMa JIECCOBBIX TPYHTAX, KaK MPaBHJIO, MPEIyCMATPUBAIOT CIIOKHBIN
KOMIIJIEKC MEPOIIPUATHH.

5.1. Kommiiekce BoI03aIIMTHBIX MEPONPUSITH

Bojo3amutHeie MEPOTIPHUATHS CaMble OTBETCTBEHHBIMH Ha BCEX dTalaX CTPOUTEIILCTBA 3/IaHUI
U UX SKCIUTyaTanuu. HasHaueHue 3TUX MEepOTpUSTUH - CHUKEHHE BEPOSITHOCTH YBIXKHEHUS
TPYHTOB OCHOBaHHS, UCKIIOUCHHE UX 3aMaYHBAHKSI HA BCIO MMPOCATOYHYIO TOJIIY H ITOJTHOE
yCTpaHEHUE BO3MOXKHOCTHU MPOCATKH.

[Tpu COBpEeMEHHBIX Pa3BUTHIX CUCTEMAaX BOJOHECYITUX KOMMYHHUKAITUI ¥ HAKOTIJICHHSI BOJIBI B
MOJI36MHOM IIPOCTPAHCTBE 3aMaylBaHKE IPYHTa OCHOBAHHSI C TEYEHHEM BPEMEHH HEU30€KHO.
Boo3amutHbie MEPOTTPUATHS CIIOCOOHBI CMATYHTH OTPUIIATEIIBHOE ICHCTBHE MECTHOTO
(JIOKaNMbHOTO) YBIAXKHEHUS

CocTaB OCHOBHBIX BOJIO3AIIUTHBIX MEPOTIPHSITHIA:

-TpaBUJIbHAS KOMIIOHOBKA T€HEPAIbHOTO TIaHa U IJIAHUPOBKA 3aCTPAauBAEMON TEPPUTOPHUU;

- TIOBBIINICHUE BOJOHEIPOHUIIAEMOCTH TPYHTA, MPUMBIKAIOMIETO K KOHCTPYKTHBHBIM 3JIEMEHTAM
3/1aHUS;

- IPOKJIa/IKa BHEITHUX W BHYTPSHHHUX BOJOHECYIINX KOMMYHHKAITUH, HCKITFOYAOMIAs YTCUKH BOJIBI,
- OpraHu3ainus KOHTPOJS 32 COCTOSSHUEM KOMMYHHKAIMH M OTBOJIa aBapUUHBIX BOJ 32 MPEACIbI
3/1aHHM.

[IpaBuibHasE KOMIIOHOBKA T€HEPAILHOTO IUTaHa obecreynBaeT OeCHpersiTCTBeHHBIN 00poc ¢
TEPPUTOPHUH 3aCTPONKHU BBIMATAIONTNX aTMOChepHBIX ocaakoB. [IpuBs3bIBas 31aHNE K KOHKPETHOMN
IUIOMIAJIKe, HEOOXOAUMO CTPEMHUTHCS K COXPaHEHHIO €CTECTBEHHBIX YCIOBHI CTOKa TIO-
BEPXHOCTHBIX BOJI. 3JaHHE CIIEyeT OPHCHTHPOBATH TaK, YTOOBI MCKIIFOYHTH CKOILJICHHE BOJIBI
BOJIM3HM Hero (puc. 5.2).



Puo. 5.2. HenpaBunbHoe (a) 1 pekoMeHryemMoe (0) pacroioKeHHsl Ha MECTHOCTH 3aHUS
CJIO’KHOM KOH(UTYpaIiH

B cnydae nperpaxxaenus croka (puc. 5.2, a) BOIM3M 31aHKUS CKAITUBACTCS 3HAYUTEIIbHBIN
00BEM BOJIbI, KOTOPBIN B MOCIICAYIOIIEM (DUIBTPYETCS B TPYHTOBOE OCHOBaHUE. Pa3mecTuTs 31anne
HaJI0 Ha IUIOIIAJIKE TaK, YTOOBI 00€CIIeUnTh 00X0 ] €ro MoTOKaMu Boabl (puc. 5.2, 0).

[Tpu BEIOOpPE TUTOIIAKY JJIsT CTPOUTEIIHCTBA HEOOXOIUMO PACIIONOXKHUTH 3IaHUE HA YYACTKE C
HaMMEHBIIICH BO3MOXKHOM Mpocaikoit. Hanboee nmpocagouyHbIiMU OBIBAIOT BO3BBIIIICHHBIC YYACTKH
tepputopuu. LlenecoodbpasHo pa3meaTs CTPOUTEIBHYIO IUIOIMIAIKY B MPEAeiaX MPOCaT0UHbIX
OJrofIeIl, TIIe B TPYHTOBBIX ycloBusx I1 Tuna aedopmanmu oT ASHCTBUS COOCTBEHHOTO Beca IpyHTa
YK€ MPOSIBIIINCH.

Oco0Oble TpeOOoBaHHUS PEIBABIAIOT K INTAHUPOBKE TeppuUTOpHHU. CaeayeT COXpaHsITh JSPHOBBIHA CIOM
TpYHTa, KOTOPHI 0OBIYHO €1a00 MpoIyckaeT Boay. B rpyHTOBBIX ycnoBusx [1 Tuma He gomyckaroT
YCTPOHCTBO MOJICHINIOK U3 APSHUPYIOUINX MaTepHaloB (Tecka, meOHs, [IlaKa), Tak Kak OHU (QUIBTPYIOT
BOJY B TPYHTOBOE OCHOBAHHE M CIIOCOOCTBYIOT YBEITUUICHHUIO HANPSDKCHHUH OT COOCTBEHHOTO Beca TPYyHTA.
OTO MOXKET MPUBECTH K MPOSIBICHUIO 3HAYUTEIBHBIX [TPOCAZOK U TIEPEBOLY TPYHTOBBIX yciaoBui u3 I Tuna
BO [1 Tum. B moio0HbIX cityyasx HanOobIast BBICOTA MOJICHIIKH JIOJDKHA OBITh pacCUMTaHa U3 YCIOBUS
HeJomyIeHus (OpPMHUPOBaHUS TPYHTOBBIX ycioBuii 11 Tumna mo mpocagouHocTy.

[Tpy KOMITOHOBKE TeHEPAILHOTO TUIaHA HEOOXOAMMO UCKITIOYNTh BO3MOKHOCTh 3aMauHBaHUS
TPYHTOB OCHOBaHHUS 3/IaHUH U3 OaCCEWHOB, TPAIUPEH, LIEXOB C MOKPBIM TEXHOJIOTUYECKUM
nporieccoM. Paccrosinue Ly 00beKTOB C OOMIIBHBIM BOJIONOTPEOICHUEM 0 3/IaHUI MPUHUMAIOT B
3aBUCHUMOCTH OT BOJOMPOHUIIAEMOCTH TOJICTHIIAOIIETO JIECCOBYIO TOJMILY CII0s TpyHTa (puc. 5.3).
Ecim moxcTunaromuii TpyHT BOJAOIIPOHUIIAEM, TO PACTEKaHUE BOJIBI B CTOPOHBI OT HCTOYHUKA
3aMayMBaHUsl HEBEJIMKO, Pa3pbiB MKy 3[aHusiMu cocTapisier Lu >= 1,5 Hsl. B ciyuae
MOJICTHJIAHUS JIECCOBOM TOJIIH CJIa00BOIONTPOHHUIIAEMBIM IPYHTOM (BOJIOYTIOPOM) BO3MOXKHO pac-
TEKaHHE BOJIbI B CTOPOHBI U Pa3phIB
noJkeH ObITh Lu >= 3 Hsl
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BHMMAaHHUE Ha IIE€peXBar
MTOBEPXHOCTHBIX BOJI, CTEKAOIINX C
BO3BBIIICHHBIX YYaCTKOB MeCTHOCTH (pHc. 5.4). TepputopHio orpakaroT crenuaibHbIMU
BaJIMKaMU WM HaropHoi kaHaBoil. CeueHne BOJIONPONYCKHBIX YCTPONCTB JOKHO 00ECTIeUnTh
OecIpernsITCTBEHHbIH CTOK BOJIbI, UX BBIMOJHAIOT C MPOJOTILHBIM YKIOHOM He MeHee 0,005 u
OOJIMIIOBBIBAIOT IS MIPEIOXPAHEHUS TPYHTA OT Pa3MbIBa.




Ocob6oe BHUMaHuE 00paTUTh Ha YCTPOHUCTBO %
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oTMOCTOK. HanmensbI1as mmupruHa 0TMOCTOK
3/1aHMS, HA IJIOIIAJIKE C TPYHTOBBIMU (SR Pl
ycnoBusamu |l Tuma mo mpocagodHocTr
J0JDKHA OBITH 2 M. Eciii ipocaiounas Tosma 0
npope3aetcs GyHIaMEHTaMH TITyO0KOTro 8
3aJI0KCHUS WK MPOCA0YHBIE CBOWCTBA I

I'pyHTa MOJHOCTBIO YCTPAHEHBI, IIMPUHA
OTMOCTKHU He MeHee 1,5 M. B rpyHTOBBIX ycinoBusX | TuIa mo mpocajioqHOCTH HE MeHee 1,5 M.

O6patHas 3achllka nazyx GyHaaMeHToB J0/kHa ObITh He MeHee P = 1,6 T/M°,
OtMocTkH (pHC. 5.5) BBIIOJHAIOT MO CJIOK0 YIDIOTHEHHOTO MECTHOT'O TpyHTa ToauHOM 0,15 M,
C YKJIOHOM B TIONIEPEYHOM HaIpaBlieHHH OT 31aHust He MeHee 0,03 U OHHM JIOJDKHBI TIEPEKPHIBATH
na3yxu Ha 0,3 M. ATMocdepHbIe BOABI C OTMOCTKHA HEOOXOIUMO OTBOJIUTH B CICIIUATBHBIC JTOTKU
WJIH JIUBHECTOKH.
Oco0sbie TpeOoBaHUs

IIPEABSBIIIOT K IIPOKJIAAKE

BHYTPEHHUX U HAPYKHBIX
BOJIOHECYIITUX KOMMYHHKAIUH.
[Tpoknaaxy BoJOHECYIIUX
TpyOONPOBOIOB HUKE TIOJOIBEI

Pac. 5.5. Cxema ycrpocTBR OTMOCTKE

BOKDYT SI8HEA:
dbyHnamenTa He qormyckart. Ecin I - ormocTra; 2 - QyHuameRT;

K 3JaHUIO ITOJXOJAT 3 - nasyxa
TpyOONPOBOIBI INIyOMHE HUXKE OT

NOJOMIBEI ()YHIAMEHTA, TO OCYIIECTBIISIFOT MECTHOE J103arityoieHne pyHnamenrta. Pacctosaue ot
HU3a TPYO /10 MOAOUIBEI (PyHAAMEHTa JOJKHO ObITh He MeHee 0,5 M. BBOIbI 1 BBIBOIBI
KOMMYHHKAIMI B )yHJaMEHTaX WM CTEHaX MOJIBaJOB OCYIIECTBIIAIOT Yepe3 OTBEPCTUSI UITU
npoeMsl (puc. 5.6). 3a30p MeXIy BEpXOM TPYyO U BEPXOM OTBEPCTHS PUHUMAIOT paBHBIM 1/3 Ssl,
HO He MeHee 0,2 M, MPOCTPAHCTBO BOKPYT TPYO 3aMOIHSIIOT T€PMETHUHBIM U AJIaCTUYHBIM
MarepuaioM (MATON TIIMHOM).

TpyOonpoBo/ibl BHYTPH 31aHUH
pa3MeIIaoT BhIIIE YPOBHS MOJIA Pt
MEepBOro MIIM MOABAJIBLHOIO dTaXen
OTKPBITON MPOKIAIKOH, JOCTYITHON

JUIs1 OCMOTpA U peMOHTa. B

A
TPYHTOBBIX ycnoBusx 11 Tuna mo \
Puc. 5.6. Cxema ycrpoffcTRPa BEOEA BOXO-
MPOCaJOUYHOCTH TPYOOIIPOBObI
pocan pyoonpoBoa l I 8 HECYWHX xOMMyHuxauull ;
KJIaAbIBAIOT B KAHAJIE CO ChbEMHBIM AL I - TpydonpoBof; 2 — QyHmaMenT; 3 — SAACTHYHAH
y Py
SANOMHATENE
o
nepekpoitTieM. Kananer L G B (8K
BBITIOJIHAKOT BHYTPU 31aHUA U 3a Jamua KaRAN0H TPYCONPOBONOD ¥ MMHMMANBHNE DACCTOSHAN
ero mpe/enaMu HpI/I TOM HX oT AX popepxHocTel no rpapell dYHAAMEHTOS
1eJIeco00pa3Ho IeIaTh U3 OJTHOTO Floe . m
| [lorasarens -
JKeTIe300€ TOHHOT O JIOTKA C | no I2 | Goxse I2
ykioHoM He MeHee 0,02 B |[Bmina xawana waw pac—
cTOoAHREe CT FWHIAMEHTOB
CTOPOHY OT 31aHus. Jnuny No TpyOu mmameTpoM, Mot
KaHaja OT (pyHmIaMeHTa 31aHus MO ST wdes s ana s oo 5,0 745
T00.¢5300 cessenbree Ze5 10,0

IMPUHUMAIOT B 3aBUCUMOCTH OT Goxee 300 10,0 15,0



JIraMeTpa TpyO M TONIITHMHBI CJI0S MMPOCATOTHBIX TPYHTOB (Tab. 5.1).

BBOBI ¥ BBITYCKH BOJOHECYIIMX KOMMYHHKAIINS JOJDKHBI OBITh OT YTJI0B M MECT COMPSIKECHUS
KalUTaJIbHBIX CTEH 3aHus HE MeHee | M.

JU1st KOHTPOJISE 32 YTEUKOW BOJIBI U3 TPyOOIPOBOOB, MPOJIOKEHHBIX B KaHAJaX,
IIPEyCMaTPUBAIOT yCTPOMCTBO KOHTPOJIBHBIX KojoAueB auaMeTpoM I m. IIpu Bo3HMKHOBEHUH
AaBapUIHOM YTEUKM BOJIa HAIIOJIHAET KOHTPOJIBHBIA KOJIOACL. B nocienyromniem aBapuiiHble BOIbI
YBAJISIFOT U3 KOHTPOJIBHOTO KOJIOALIA.

B rpynTOoBBIX ycnoBusax |l Thna o npocaouHOCTH HapyKHbIE TEXHUUECKNE KOMMYHUKAIUU
IIPOKJIAJBIBAIOT B IPOXOAHBIX KaHanax. [Ipu TpaHIenHON MPOKIIagKe HAIIOPHBIX U CAMOTEUYHBIX
TpyOOIPOBOJIOB CIIEAYET THO TPAHIIEH YIUIOTHATH Ha riryouny 0,3 m.

5.2. KOHCTpYKTHBHBIE MEPONIPUATHS

OKCIUTyaTallMOHHYI0 HaJIe)KHOCTh 3[JaHUH IIPU BO3MOXKHBIX HEPAaBHOMEPHBIX IIPOCAIKaX
JIECCOBBIX IPYHTOB OCHOBAaHUH 00€CIeUnBalOT KOHCTPYKTUBHBIMU MepONIpUATUIMU. COCTaB UX
OIPENeNAIOT B 3aBUCUMOCTH OT KOHCTPYKTHBHOTI'O PEILIEHU 3/1aHuUs1, BO3MOKHOTO 3HAYEHHUS
pocagoyHoON JeopManny U €€ HEPaBHOMEPHOCTH, TEXHOJIOTHYECKOTO PEKIMA
AKCILTyaTHPYEMOro 0OBEKTa U IPYTHX (PaKTOPOB.

o 4yBCTBUTENBHOCTH K HEPABHOMEPHBIM JIe(hOPMALIMSIM U KOHCTPYKTUBHBIM OCOOEHHOCTSIM
3/IaHUs I0/IPA3/IEIISIOT Ha )KECTKHUE, OTHOCUTEIBHO KECTKUE U MOIATIMBON (TMOKOH) KOHCTPYKIUH.

XKecTkrMHU CUNTAIOT 3/1aHUS, KOTOPbIE MaJTO4yBCTBUTEIbHBI K HEPABHOMEPHBIM AedopMarusm
TPYHTOB OCHOBaHUS M OCEJAIOT KaK OJHO MPOCTPAHCTBEHHOE LIEJI0€ PABHOMEPHO HJIH C KPEHOM
(puc. 5.1, e,x). Ycunusi, BO3HUKAIOLIME TPU HEPABHOMEPHBIX Ae(PopMalusix, HOTHOCTbIO
BOCTIPHHUMAIOT KOHCTPYKIIUH. K )KECTKMM OTHOCAT MOHOJIUTHEIE Kelle300€TOHHBIE MHOTOATAXKHBIE
JIOMa, CUJIOCHBIE KOpITyca, BOJOHAIOPHbIE OALlIHU, ABIMOBBIE TPYOBI.

OTHOCHUTENIBHO KECTKHE 3[aHUs YyBCTBHUTEIBHBI K HepaBHOMEpHBIM aedopmanusm. [Tpu ux
NOSBICHUM BO B3aUMHO CBSA3aHHBIX JKECTKUX KOHCTPYKTHUBHBIX 3JEMEHTaX BO3HUKAIOT
JIOTIOJTHUTEIIFHBIE YCHIIHS, KOTOpBIE 3/IaHHE HE MOKET BOCHPHUHATH. OTHOCHUTEIBHO >KECTKHUMH
CUHTAIOT OOJBIIMHCTBO JKWJIBIX M TPAaXJAHCKUX 3AaHUN, MHOTO3TaKHbIE M OTIENIbHBIE THIIBI
OJTHOATaKHBIX MPOMBIIUICHHBIX 31auui ( puc. 5.1,a...,1).

[TonaTnuBoOi KOHCTPYKIMHU CUUTAIOT 3/IaHUSL, SJIEMEHTHI KOTOPBIX IIAPHUPHO CBS3aHbI MEXKTY
coboii. [Ipu HepaBHOMEPHBIX JleOpMaNUIX TPYHTOB OCHOBAHUS TIPOUCXOANT B3aUMHOE
nepeMeleHle KOHCTPYKTUBHBIX 3JIEMEHTOB 0€3 BOSHUKHOBEHUS B HUX JIOMOJHUTEIbHBIX YCUITHA.
K Takum 31aHUSM OTHOCST MPOMBIIUICHHBIE IIEXH C pa3pe3HBIMU KOHCTPYKIIUSMH, ICTAKa bl C
HIAPHUPHBIM COEIMHEHUEM BepXa KOJIOHH.

B 3aBHCHMOCTH OT YCTaHOBIIEHHOT'O TEXHOJIOTHUECKOTO 000PY/IOBAHUS 3[IAaHUS U COOPYKEHHS
HOJPA3JIeNAI0TCS Ha:

- OCHAIICHHBIE TEXHOJOTHUYECKUMH YCTPOUCTBAMHU, BIHSIOIINMHI Ha X HOPMAJIHHYIO
HKCIUTyaTaluio (JTMPTaMu, MOCTOBBIMU KpPaHaMH),

- HE OCHAIIIEHHBIE CIEIHMATHHBIMI TEXHOJOTHUYECKUMH YCTPOHCTBaMU (XKHIIbIC W TPKIAHCKHE
3/1aHUS BBICOTOM 0 MSTH 3Ta)XeH, OJJHOATAKHBIE CKIIAJICKUE TOMELICHHUS).

Jist CHIDKEHHSI 9yBCTBUTEILHOCTH 3/IaHUH Pa3BUTHIX B TUTaHE PEKOMEHIYIOT IPOU3BOIUTH UX
pa3pe3Ky Ha OTJENbHbBIC CEKIIMU HITH OTCEKH C TIOMOIIBIO 0CaI0YHBIX IBOB (puUC. 5.7).

Pa3pe3as 3manme B miaHe Ha ; a 5
OT/ICNIbHBIE CEKIUU (OTCEKH), CHIDKAIOT T— 7= T AT Ty e il
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oTceka (cexuuu). B MecTax ycTpoiicTBa 0CaIoUHBIX IIBOB OOBIYHO BBITIOJIHSIOT MAPHBIC CTEHBI WITH
KOJIOHHBI (pHC. 5.8).

KoHCTpYKTHBHO paccTOsIHUS MEXKILY a e
0CaZIOYHBIMU IIBAMH KHJIBIX, TPAKAAHCKUX U 241 e i
HPOMBIIIEHHBIX MHOTO3TAXXHBIX 31aHUH :

) , >
npuHUMaroT paBHbIMH 20... 40 M; s 4 [
TIPOMBITIUICHHBIX OAHOATAXHBIX - 40...80 M. LJ 3|

Hyx#Ho PacCUUTHIBATH MIUPUHY
0CaJIOYHOr0 1IBa C YYETOM BO3MOXHOTO
TOPU30HTAIBLHOTO MEPEMELICHUS U HAKIIOHOB
OTAENBHBIX OTCEKOB, JUIMHBI ¥ BBICOTHI
OTCEKOB, pa3MEPOB KPUBOJIMHEHHOTO y4acTKa
MOBEPXHOCTH I'PYHTA MIPH MpOcaiKe OT COOCTBEHHOTO Beca.

B mpenenax oTmeNBpHOrO OTCEKa WIIM BCETO 3[JaHUS MPOYHOCTh M JKECTKOCTh HOBBIMIAIOT TPHMEHSS
3aMKHYTBIE KelIe300€TOHHBbIE I0sca WIM AapMHUPOBaHHbIC MIBEL JKele300eTOHHBIE TMOsca CIIEIyeT
pacrmoniarate B BEpXHei U HWKHEH yacTax 3nanus (puc. 5.9).

Puc. 5.8. Cxemu ycrpoicTea 0CAROYHOrO WBA IJIA JXOHTOYHOTO
(a) a oramemsno oroamero (0) gyRuamerToB

[Mosica ycTpanBaroT C y4e€TOM KOHCTPYKTHBHOTO y. ¢
peleHus 3nanus. B ¥pyHHOONIOUHBIX 3MaHHSX B —% - —g— ——% = —g— —%*7
Ka4eCTBE TMOSICOB YCHIICHHSI UCTIONB3YIOT MOSCHBIC U * g g g g gq p
nepeMbIYeyHbIe OJIOKH, B KOTOPBIX (o T Y (o s ) > el A s

IpeayCcMaTpUBaIOT CIICLUATIBHYIO apMaTypy (pHc.

5.10). Beimmycku apMaTypHBIX CTEpKHEH MEXKITY
co00i1 COeIMHSAIOT CBApKOH U 3aTEM CTBIK

3aMOHOJIMYUBAIOT OETOHOM. Puc. 5.9. Cxema paswmemeHAs XeJe30C6TOHHNX NOACOB B :
I - maxsemmoll vacTR; 2 - mOKOABHOH;
B kpynHonaHenbHbIX 3JaHUSX TO3TAXKHBIE M10sCA 3 - QyHNaMeRTHOS JeHTe

yCTpanBarOT MYTEM  CTBIKOBAHHSA  BBIITYCKOB
apMaTypHbIX CTep)KHeﬁ, 3aJIOKCHHBIX B CTCHOBBIX
MaHCJISX IIPU UX U3TOTOBJICHUU.

B kupnu4HBIX 37aHUSX KeIe300€TOHHBIE MosIca { 2
BBIMIOJHAIOT ~ HAa  YPOBHE  MEXIY3TaKHBIX N\
niepekpeiTaid (puc.5.1l) wnm coBMemaroT c mepe-
MBIYKaMH HaJl OKOHHBIMU M JIBEPHBIMH TPOEMaMH. /

[Nosica B HApY»HBIX CTEHAX MPOSKTUPYIOT HE Ha BCIO
TOJIMHY  CTeHBI, YTOOBl  WCKIIOUUTH  €¢
TpoMep3aHKe B 30HE pacToioxeHus mosica. Ha mosic
YKJIaJbIBAIOT IUIATHI nepekpeituil. lupuna nosca
oopraHo paBHa 0,2...0,4, Beicota - 0,15..0,3 M.
Ilosica  apMHpPYIOT  CTaLHBIMH  CTEPXKHSIMH,
IUIOIAlb CEYCHHS KOTOPBIX IPUHUMAIOT II0
pacuery. OpHUEHTHPOBOYHO IUIOMIANb CECUCHUS
IPOI0JILHOM apMaTyp nosica coctasnser 10...20 cm?,

[Tosica BBITIONHSIOT HENPEPHIBHBIMH 10 BCEM
HECYIIMM CTEHaM B TIpeJieliax 3/IaHusl W OTCeKa.
He pexomeHI0BaHO yCTpPOWCTBO IMOSCOB HAa YPOBHE KapHU3a 3JIaHUS, TaK KaK B YCJIOBHAX IPOSBICHUS
nedopManuii mpu nporude 37aHus BO3MOXKHA IMOTepsl YCTOWYMBOCTH mosica. [Ipu pacnonoxxeHuu mosica Ha
YPOBHE BEPXHETO MEXyITAXKHOT'O IEPEKPHITHSI U OHOBPEMEHHOM IIPUIPY3KE €0 KJIaIKOW BEICOTOU B OMH
ITaXK MOTEPs] YCTOWYMBOCTH MCKITIOUCHA.

-

Pre. 5.I0. Cxema ycrpoflersa mosca M3 NOSCHEX GJORUB:

I - BUNYCKN &pMATYDHHX CTopxmef;
2 - OnoxH



OTBETCTBEHHBIM SIBJISCTCS YCHUIICHHUE L
(bYHZ[aMeHTHO-HOI[BaHBHOfI qacCTH 34aHus.

Jo cepeaunbl XX Beka Ipu CTPOUTENbCTBE *“Q

Ha JIECCOBBIX TPYHTaX B OCHOBHOM / ; NG

MIPUMEHSUTM MOHOJIUTHBIE JIEHTOUYHbBIE V% » \\\..

(GbyHIaMEHTHI TIOJ] CTEHHBI 3/aHus. B KoHIEe ' 4 ; N f N2 N3

50-X TO710B cTaJI BO3BOIUTHCS COOPHO- L

MOHOJIUTHBIE JICHTOYHBIE (DyHIaAMEHTHI

(puc. 5.12, a). ¢. 5.11. Cxema ycrpolorsa #eX020G8TORHOTO N0ZCA B KEDARY-
HOA CTeHe:

- s Qi (R . 5
q)yH):[aMeHTHyIO Oy IIKY I - nosc; 2 - orenA; 3 -~ NAMTA DSPOKDHTRA

BBIIIOJIHAKOT MOHOHHTHOﬁ, IIOBEPX HEEC

YKJIAIBIBAIOT COOPHBIE OETOHHBIE e ] Y771 2
Z 4

OJIOKH, TI0O KOTOPBIM YCTPaHBaIOT et ,’E%fif
o o o —— L % <A M [ —— '

IIOKOJIbHBIH JKeJIe300€TOHHBIH MOsIC I SN

ycunenus (puc. 5.12, 6). Ycunus, [Tt P

BO3HHKAIOIINE PH HEPABHOMEPHBIX 3 | P

neopManusx OCHOBaHHS U TIPOTHOe 7 = S

CTEH, BOCIPUHUMAIOT apMUPOBAHHBIM ‘

IIBOM H I[OKOJIbHBIM MOsicoM. OOBIYHO

BbICOTa ApMHUPOBAHHOTO 1IBA, Prc. 5.I2. Cxesmw yCRXAHRA du?n?ueura STAMEA C MOMOWE)

- MOHQENTHOR XOHTH (&) R ADMADOBAHHOIO MB& (0):

BBIIOJIHSIEMOTO HEIIPEPBIBHBIM I10 :
I - uoRomssnE Uonc: 2 -~ CTEHOBHO ONOXE; 3 ~ MOHONMTHAA
BCEMY KOHTYPY (DyHIaMEHTHBIX nonymRa; 4 — apsipossHEN® mom; 5 - OOODHAS NONYIKA

MojayIieK, cocrtabisieT 5...10 cm.
3KCHJ’IyaTaLII/IOHHaH HAJACXKHOCTH SZ[aHI/Iﬁ TOBBIIACTCA, €CJIN OCYIIECTBIIAIOT YCHUIICHHUC OTACIIbHBIX KOHCTPYKTHUBHBIX 3JICMCHTOB.
PexoMeHIyIOT MECTHOE yCHIIEHHE KUPITUYHBIX TPOCTEHKOB ITyTEM MTPOKIAIKA HECKOJIBKUX PSAOB apMaTypPHBIX CETOK.

Bo uzbexanue paspylieHHs KIagKkd COOpHBIE KeIe300€TOHHBIE MEePEMBIYKH HaJ MpOeMaMH
HEO0OXO0JIMMO ONMUpPaTh Ha MPOCTEHKU HE MEHEEe YeM Ha 25 CM 10 JJTUHE OMOpHOU Tuiomaau. [IuTsl,
MPOTOHBI, 0aJKu, GepMbl U APYTHE DIEMEHTHI JOJDKHBI UMETh TaKyl0 JJIMHY OMOPHOM TUIOIIAIKH,
YTOOBI MPH MOSBJICHUH TOPU30HTATBHBIX U BEPTUKAIBHBIX TIEPEMEIICHUI KOHCTPYKTHUBHBIE 2JIEMEHTHI
3aHUS WIM COOPYKEHUS COXPAHUIIM TIPOYHOE U YCTOMUYHUBOE ITOJIOKEHHUE.

Hcnonb3ytoT aHKepOBKY IUIUT MEKTYITKHBIX IEPEKPHITHI B KIIAJIKE CTEH U MEPEBI3KY MEXKIY COO0M
JKEJIE300€TOHHBIX TUTUT MOKPBITHS Yepe3 MOHTAXKHBIE TETIIH TIPH TIOMOIIY CTATHHOW apMaTyphl.
KoHCTpyKTHBHBIE MEPOTIPUSATHUS BaXKHBI B 3/TaHUSX, 000PYAOBaHHBIX TEXHOJIOTHYECKUMU
yCTpOWCTBaMH, (P TaMU 1 MOCTOBBIMU KpaHaMU, BIUSIONIMMH HA HOPMAJIbHYIO IKCILTyaTaIUIO
o0wekTa. HopmanbHy0 SKCIuTyaTanuio M ToB 00eCeunBaroT 3a CUET YBEIUUYCHHUSI IPU
CTPOUTEINBCTBE 3aHUs TA0APUTOB JIMPTOBBIX IIAXT U BO3MOXKHON PUXTOBKH JIU(PTOBBIX KOJIOHH Ha
1/6 pacueTHOM TIPOCAJAKU TPYHTOB OCHOBAHUSI.

B cnyuae npocanku 0OCHOBaHMSI OTAETBHBIX ()YHIAMEHTOB MPOMCXOIUT FOPH30HTAIBHOE U
BEPTUKAIBHOE NIEPEMEIIIEHHNS TIOAKPAHOBBIX ITyTEH, YTO MPUBOANT K HAPYIIEHHUIO TEXHOJIOTHYECKOTO
PEeXHMa 1 HEBO3MOKHOCTH pabOThI KPaHOBOTO 000pynoBaHus. [IpUMEHSIOT pa3ayHble METOABI
BOCCTaHOBJIEHUS SKCILTyaTaIlIOHHOTO ITporiecca. Hampumep, moybeM CMeCTHBIIEHCS KOJIOHHBI 1 BMECTE C
Hel oAKpaHOoBBIX myTei. [lobeM KomoHH 3¢ GeKTUBEH 111 KapKACHBIX 3aHuii, He 000pyJOBaHHBIX
kpanamu. Ha puc. 5.13. cxema cOopHOro yHaaMenTa, Ho3BOJISIOLIETO ¢ TIOMOILBIO TOMKPAaTOB
MIPOU3BOJIUTH TTOIHEM KOJIOHHBI. MeTaITMIecKHe CBSI3H ¥ OETOHHBIE BKJIAIBIIIHN (UKCHPYIOT HOBOE
YCTOMYMBOE TOJIO’KEHHE KOJIOHHBI TIOCIIE PUXTOBKH.

[Ipumep, m1st oOecriedeHnst HOpMaJIbHOU paboTHI iexa, PyHAaMeHThl KoToporo npocenu Ha 0,6...0,8 M,
METaJUINYeCKUe KOJOHHBI ObUTH pa3pe3aHbl B HIPKHEM MONIEPEYHOM CEUSHUH, TTOTHATHI M Y IUTHHEHBI
METaJUIMYEeCKON BCTABKH U3 CTATBHBIX PO HIIei.



B npyrom 3mannn, mpu nmpocaake

ocaoBanus 0,2...0,3 M, skcruryaTarus ‘ i rjr_a
1IeXa BOCCTAHOBJICHA 34 CUCT PUXTOBKHU "§ ? {
MOJIKPAHOBBIX TyTeH, Onaroaaps :11-,,,;23 A
HAJIMYHUIO JTONOIHUTEIbHBIX Fa0apUTOB i /,g
KpEIUICHUH 1 3a30POB MEXTy KpaHaAMHU | ji @ S
1 KOHCTPYKTUBHBIMU 3JIEMEHTaAMHU. ( | . /1/

erHHeHI/IG PCIBCOB K IMOJAKPAHOBBIM

OajikaM BBIIIOIHSIOT Ha 00JITax,
IIO3BOJISIIOT BECTH PUXTOBKY Ha 1...6 Psc. 5.I3. Cxama cdoproro (yRuaMcHsrTa AAS DEXTOBXKH KONOHHH
no (8) ® mocxe (5) nopbhema:

I X 4 - COOTRETCTBOBEO BepXHE:l B HEXEWE CJaoR:; 2 -
KPEIUICHUS TTOJKPAHOBBIX OAIIOK K sEmA; 3 - NOMEpaT; 5 — BRIANW; 6 — MOTEATHYOOKHS

- OBA2E
OIMIOPHBIM CTOJIMKAM KOJIOHH

CM B K&X]IyI0 CTOpOHY. Jist

UCIIOJIB3YIOT OOJITHI, yUTHHEHHbIE Ha 1/3 pacueTHOM mpocaaka 0T COOCTBEHHOr0 Beca IPyHTa.

5.3. IIpoexTHpOBaHNUE YJIeMEHTOB YCUJIEHHUS 3TAHNI

[osica ycuieHusl, 3apOCKTUPOBAHHbBIC IJisi HanOoiee HEBBITOJIHBIX YCIOBHH 3aMadyMBaHUSl TPAHTOB
OCHOBAaHHUSI W TPOSIBICHUS HEPaBHOMEPHBIX JedopManuii, MOTYT OOECHEeUYHTh JKCIUTyaTallHOHHYIO
HaJEXKHOCTh 30aHuil. CII0)KHOCTh pacyeTa MOsICOB COCTOUT B TOM, YTO B PEAIbHBIX YCIOBUSAX 3aMaulBaHUE
TPYHTa MOXKET TIPOU30UTH CaMBIM HEOOBIYHBIM 00pa3oM, TPYIHO TOTAIOMIEMCS IPOTHO3UPOBAHHIO.

[Mosica ycunenust OOBIYHO PACCUUTHIBAIOTCS KAK COCTABHBIC DJIEMEHTBI OATKU-CTEHKH, PAcIIONOKECHHON
Ha OCHOBAHMH MEPEMEHHOM KECTKOCTH.

[Ipu npoexkTHpoBaHUU MOSACOB BBOAST YIPOILUEHUS, NO3BOJISAIOIINE C HOMOIIBIO HECIOKHBIX PACUETOB
OTIPEJICNIATh YCUIINSI B KOHCTPYKTHBHBIX 3JIEMEHTAaX, BOZHUKAIOIIME TPU HEPaBHOMEPHBIX Je(opMarusax
TPYHTOB OCHOBaHHUS.

CraTtHyeckuii pacueT KOHCTPYKITHI Ha BOCTIPUATHE YCHINH OT HEPaBHOMEPHBIX JehopMariiit
TPYHTOBOT'O OCHOBaHHS BBITIOJHSIOT KaK OJTHOMEPHON 0a04HON CHCTEMBI OECKOHEUHON KECTKOCTH

(mrramma) mpu H/ 2L>= 0,75 u kak G6anku koHeuHO# x)ectkocTr ipu H/ 2L < 0,75. rae: H - BeicoTa

3[IaHHs1, paBHAs PACCTOSHHIO OT MOJIOMIBEI (pyHIaMeHTa 10 KapHu3a, 2L JyTuHa 3JaHus WU OTIENEHOTO

orcexka (puc. 5.9). Ecnu Hecyime nonepeunsie CTEHbI, TO TOACTABIISIOT JJIMHY MONEPEYHON CTEHBI.
O000I11IeHHBIC YCUIUS B CCUYCHUU CTSHBI 37]aHus - u3rudaromuii MoMmeHT Mmax| u nmonepeynas cuia

Qmax| Ha mmomakax, CIOXKEHHBIX IPyHTaMu | THMa 10 MPOCaJOYHOCTH, ONPEACIISIFOTCS B

3aBHCUMOCTH OT JKECTKOCTH 3[aHMS.
[Ipu pacdere MosICOB yCHIICHUS ONIPEACIISIOT IIPOAOJILHBIE PACTATHBAIOLINE HIIH CKUMAIOIINE YCHITUS
HIKe ((QyHIaMEeHTHO-TIO/IBAIbHAS YacTh) U BhIIIE (HAaA3eMHas YaCTh) HEUTPaIbHON OCH OAJIKH-CTEHKH.

[Ipu npoexTupoBaHNY 3aHKs Ha JIECCOBBIX TpyHTax 1 THma mo npocagouyHOCTH MaKCUMaJIbHBIE YCHIIHS
MmaxIl u QmaxIl HaxomsT ¢ y4eToM CyMMapHBIX HEPaBHOMEPHBIX IedopMaIiuil py Mpocaakax B Mpe-
nenax neopMUPyeMOoii 30HbI M OT COOCTBEHHOT'O Beca IPYyHTa .

W3znosxenHast BBIIIIE METOIMKA OTIPEICTICHHS YCHIINH TIPH TIPOEKTUPOBAHHUH TTOSICOB YCHJIEHUS] OCHOBaHa
Ha KCHOJBb30BAaHUM YIPOUYEHHOH pacyeTHOW cxeMbl. [l MOBBIIIEHUS TOYHOCTH PAaCYE€TOB MPUHUMAIOT
YTOUYHEHHBIE PACUETHBIE CXEMBI COOPYKEHUH B BHJIE CJIOXKHOH MHOTO3JIEMEHTHOW CHCTEMBI (CTEpKHEBOMH,
TUTACTHHYATOM, IJIACTHHYATO-CTEP)KHEBOU U T.II.) C yYETOM HEIMHEWHOU JeOpPMUPYEMOCTH TPYHTOBOTO
OCHOBAHUS M HAJI3EMHBIX KOHCTPYKLHH.

Ectp MeToauku pacdera yCWJIMH B KOHCTPYKUHMSX 3IaHHUS Ha HEPAaBHOMEPHO-C)KMMAEMOM HEJMHEWHO
JnepOopMUPYEMOM OCHOBAHHUH, SIBJISIFOIIUMCS CIIOMCTO-HEOTHOPOTHBIM .

OOBIYHO JKene300eTOHHBIE MOosica BBIMOMHAKOT W3 OETOHa Kiacca MpPOYHOCTH Ha cxarue BIS ¢
MCIIOJIb30BaHUEM apMaTypsl 13 ctanu kinacca AS00c niam A400.



