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INOBECTKA JJHSA
Ouepennoro (roaosoro) oduero coopanus 4wieHos CamoperyJimpyemMou
opranuzanun Hexommepueckoro naprtHepcrBa «MexpernoHaibHoe
o0bennHenue nopoxuukoB «COIO310OPCTPON

5. Y1Bepxaenue CtangaptoB CamoperyinpyeMon opraHu3aiim

HexomMepueckoe mapTHepcTBO « MekperuoHaabHOe 00bEIMHEHUE TOPOKHUKOB
«COIO3JOPCTPON»;

IO IATOMY BOITPOCY HOBECTKHW JAHSA: Yteepxkaenue CraHaapToB
Camoperynupyemoit OpraHu3aluu Hexommepueckoe JIapTHEPCTBO
«MexpernonanbHoe o0beanHeHue 10pokHUKOB « COKO3IOPCTPON».

CJIIVIIAJIN  XBomnckoro Jleommpa ApmamoBuua: Ilo  mpemnmoxeHusIM
MHULMATUBHBIX MpodeccuoHanbHbix coobuiectB U1 CPO Obuia paspabortaHa u
npunara Cosetrom HanuoHanbHOro o00BenuHEHUs1 ctpouteneid IIporpamma
crangaprusanmn HOCTPOM, B kortopyio Bxomaar Gomee 200 CTaHIapToB M
pEeKOMEHJIalMi, HEOOXOJUMBIX  CAMOPETYIHPYEMbIM  OpraHu3alusaM s
peanuzanuu Ilpukaza Munpernona Poccum ot 30.12.2009 1. Ne 624, 67
CTaHJIaPTOB U PEKOMEHAALMN BbIHOCUTCA Ha paccMorpenue Ob6mum CobpaHueM
(ITpunoxxenwue).

JIOKyMEHTBI PEKOMEHIOBaHbI JIJIsi MPUHATHS KOMUTETOM MO TEXHUYECKOMY
PEryJIMpOBaHUIO pu Coserte [TapTHEpcTBa CPO HIT «MO/I
«COIO3JOPCTPOIM» (ITporokon Ne 3 ot 07.06.12r. u mpotokonm Ne 6 ot
19.02.13 r.) u Coserom ITaptHepctBa (IIpoTokon Ne 26 ot 17.09.12r. 1 npoTOKOII
Ne 5 01 20.02.13r.).

B wmensx mnoBbllIEHUST KayecTBa MW 0€30MacHOCTH  CTPOUTEIHCTBA
XBouHcknit JI.A. IpeaIoKu IPHHATE CTaHAAPTHl M pexomenaamun HOCTPOM
(ITpunosxeHne) B KauecTBE CTaHAAPTOB W pekomeHaanuii [lapTHepcTBa, a Takxke
YTBEPIAUTh «METOJ| MPSIMOTO MPUMEHEHUS» B COOTBETCTBUU C PekomeHaanusamMu
10 BUJAM NPUMEHEeHHs, ohOpMICHUIO 1 0603Hauenuo crannapros HOCTPOU B
camoperynupyembix oprau3anusax (ITucemo Ne02-1797/12 ot 25.09.12).

['onocoBanu:
3a — 266 roiocoB, MPOTUB — HET, BO3/IEPKAJICA — HET.
Pemenue npunATO.
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BBenenue

Hacrosiiuumii ctangapt pazpadboran B cooTBeTcTBUU ¢ [Iporpammoii ctangaptusa-
nuu HarmmonansHoro oobequHenus ctpoutene, yreepskaennoi Pemmenuem Cosera Ha-
IMOHAJILHOTO 00benuHeHus crpouteneit ot 20 anpens 2011 roxa.

Cranjapt HampasiieH Ha peanu3auvio B HanmoHaabHOM OObEIMHEHUU CTPOUTE-
ner ['pamoctpoutensHoro konekca Poccuiickoit @enepanuu, denepaibHOrO 3aKOHA OT
27 nexabps 2002 1. No 184-D3 «O TexHUYECKOM peryiaupoBaHuny, OenaepaibHOTO 3aKO0-
Ha oT 30 nexabps 2009 . Ne 384-D3 «TexHuueckuid peraMeHT 0 0€30MaCHOCTH 3AaHUI
U COOPY’KEHUI» U MHBIX 3aKOHOAATEIbHBIX U HOPMAaTHUBHBIX aKTOB, JE€HCTBYIOIIUX B 00-

JaCTH rpajioCTPOUTENBHON AEATENbHOCTH.

ABTOPCKUI KOJIIEKTUB: 0OKm. mexH. Hayk, npog. B./[. Kazapnosckuii (OAO «Co-
I03JI0PHUNY ), KaHO. mexH. Hayk, 0oy. HI. B. Jletimnano (OAQO «Coro310pHUNY ), 00KM. MEXH.
Hayk, npogh. 3.M. [lobpoe (MOCKOBCKHI TOCYIapCTBEHHbI aBTOMOOUIBLHO-A0POKHBIM
yauBepcutet — MAJIN), dokm. mexn. nayx, npog. B.H. E¢hpumenko, xano. mexH. Hayx,
ooy. M.B. baouna, kano. mexun. nayx, ooy. C.B. E¢umenxo (ToMckuii rocynapcTBeH-
HBI apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET), KaHO. mexH. Hayk E.C.ITwenuunukosa
(OAO CotroznopHun), kaHo. mexH. Hayk, pykosooumensv paspabomku P.A. Koean (OAO
«Coro3nopHUWNY»), unocenep O.5. Tonun (OAO «Coro3nopHUNY), unowcenep U.B. ba-
cypmanoga (OAO «CoroznopHUN»).

PabGora BeIMONHEHa TOJ  PYKOBOACTBOM  OOKM. MeEXH. HAYK, Nnpog.
B.B. Ywaxosa (MAJAU) wu kano. mexn. Hayk JILA. Xeounckoco (CPO HII
«MO/1 «COIO3I[OPCTPOI71»).
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CTAHJIAPT HALIMOHAJIbHOI'O OFLEJIMHEHMS CTPOUTEJIEN

CTPOUTEJIBCTBO 3EMJUISIHOI'O ITOJIOTHA
ABTOMOBMJIBHBIX T1OPOI'
Yacts 5

Bo3Beaenue 3eMUIIHOTO MOJIOTHA HA CJIA0BIX IPYHTAX

Roads
Construction of the road subgrade

Part 5. Construction of subgrade on soft ground

1 O0sacTh NpMeHeHUs

Hacrosiuii ctangapT pacripoCcTpaHseTCsl HA aBTOMOOMIIbHBIE JJOPOTH U yCTaHAB-
JMBaeT MpaBuiia MPOBEACHUSI pabOT MpU BO3BEACHUHU 3€MJISTHOTO MOJOTHA HA y4acTKax,

CIIO)KEHHBIX CJIA0BIMU I'PYHTAMM.

2 HopmMaTuBHBIE CCHLJIKH

B HacTtosiiieM cTaHmapTe MCIOIb30BaHbl CCHUIKM Ha CIEAYIOIIME HOPMATHUBHbBIC
JIOKYMEHTBI ¥ TEXHUYECKYIO JIOKYMEHTAIUIO:

I'OCT 25100-95 I'pyntsl. Knaccudukarus

CHulI 2.05.02-85* ABTOMOOUIBHBIE JOPOTH

[Ipumeuanue — Ilpu Moab30BaHMM HACTOSIIMM CTAaHAAPTOM I1€JIE€CO0OpPAa3HO MPOBEPHUTH
JEHCTBUE CCBUIOYHBIX CTaHAAPTOB B MH(OPMAIIMOHHOW CHCTEME OOIIEero Mmojb30BaHUsA — Ha OQHUIIU-

aJbHBIX caiiTax HalmoHaldbHOro oprana Poccuiickoit ®enepaunu no cranaapruzauu 1 HOCTPOU B

CE€TH I/IHTepHeT WK 110 €XKXErogHoO n3aaBacMbIM I/IH(bOpMaI_II/IOHHBIM yKa3arclisiMm, OHY6J'II/IKOBaHHI)IM o

HN3nanue opuumaibHoe
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COCTOSTHUIO Ha | STHBapsI TEKYIIEro roaa. Eciu cChUIOuHBIN JOKYMEHT 3aMeHEH (M3MEHEH), TO TIPU TOJb-
30BaHMM HACTOSIIUM CTAaHJAPTOM CJIEIyeT PYKOBOACTBOBATHCS HOBBIM (M3MEHEHHBIM) JIOKYMEHTOM.
Ecnu cchutouHblii JOKYMEHT OTMEHEH 0€3 3aMEHBI, TO MOJIOKEeHHE, B KOTOPOM JaHa CChUIKAa Ha HETO,

MIPUMEHSIETCS B YACTH, HE 3aTPAruBaIOLIEH 3Ty CCHUIKY.

3 TepMuHBI U onpeIeIeHUs

B nacTosmem crangapre npumeHeHsl TepMuHbl B coorBeTcTBUU ¢ ['OCT 25100, a
TaKXe CJIEIYIOIINE TEPMUHBI C COOTBETCTBYIOIIMMU ONPENCIICHUSIMU:
3.1 6oaota: [Ipupoansie 00pa3oBaHUsl, TONIA KOTOPBIX CIIOKEHA TPYHTOM O0JIOT-

HOU danuu.

[Ipumeuanue — Pa3nuyator Tumnsl 00JIOT:

- I Tuma — 3anojHeHHbIe OOJOTHBIMU TPYHTAMU, TPOYHOCTH KOTOPHIX B MPUPOIHOM COCTOSIHUH
obecrednBaeT BO3MOKHOCTh BO3BEICHHSI HACKHITIH BBHICOTOM 710 3 M 6€3 BOSHHKHOBEHHSI ITpoiiecca OOKo-
BOTO BBIJIaBJIMBAHMS CJIA00TO TPYHTA,

- II Tuma — coxepykaiue B mpeseaax OOJOTHOM TOJIIM XOTS Obl OMH CJIOH, KOTOPBIA MOXKET
BBIJIABJIMBATHCS IPU HEKOTOPO MHTEHCUBHOCTHU BO3BEJICHUS HACHITIA BHICOTOM /10 3 M, HO HE BBIJIaBIIU-
BAETCS MIPU MEHBIIEH HHTEHCUBHOCTHU BO3BEACHHUS HACHINH;

- III Tuna — coxeprkaiye B nmpezenax 60JI0THOM TOMIIU XOTs Obl OMH CJIOH, KOTOPBIN TPH BO3BE-

JCHUH HACbIIIN BBICOTOM a0 3M BbIAABJIIMBACTCA HE3aBUCUMO OT HHTCHCHUBHOCTHU BO3BCACHU A HACBIIIN.

3.2 6010THBIE TPYHTHI: [ pyHTHI, 00pa30BaHHbBIC B YCIOBUSIX OOJOTHOH (hallvu.

3.3 3emJIsiHO€ MOJIOTHO: KOHCTPYKTUBHBIN IEMEHT, COyKAllUid OCHOBAHUEM JIJIS
pa3MeleHus JOPOKHOM OAEXK/Ibl, & TAKKE TEXHUYECKUX CPEJICTB OpraHu3aliu J10pOoxK-
HOT'O JIBUJKEHUA U 00yCTpOMCTBAa aBTOMOOMIBHOM TOPOTH.

3.4 HachInb: 3eMJISTHOE COOPYXEHUE W3 HACBITHOIO IPYHTA, pacrojararouieecs
BBIIIIE €CTECTBEHHOI'O YPOBHS 3€MIIH.

3.5 ocHoBaHMe HachInM: [IpUponHBIA MacCHUB I'PyHTA, PACHOJIAralOINNCT HUXKE
TeJa HACBHIIIH.

3.6 neHoMaTepHaJIbl: ['a30HaNOTHEHHBIE MaTEpHalbl, JUCIEPCUOHHAs Cpela Ko-

TOPBIX — IJTIOTHOE BEIIECTBO, a JUCHeprupoBaHHas ¢a3za — ra3; oObIYHO B IEHOMaTepua-
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Jax, Kak ¥ BOOOIIe B Ta30HANOIHEHHBIX MaTepuaiax, 00beM razoo0pa3Hoi (pa3el cocTan-
nstiet 6omee 50 % obiiero oGbeMa BelecTna.

3.7 pa6ouas niargopma: HuxHss 4acTh OTCHIIAEMOM Ha TOJIIIE CJIa00To rPyHTa
HACBIMH, KOTOPasi T0JKHA 00€CTIeYUTh MPOXOJUMOCTh B TIPOLIECCE CTPOUTENIHCTBA MOC-
TPOEYHOTO TPAHCIIOPTA WJIM BO3MOXKHOCTh BPEMEHHOT'O PACTIOJIOKEHUSI 000PYIOBaHNUS,
HE0OXOIMMOTO JJIs BBITIOJIHEHUSI pa0OT MO BO3BEJCHUIO HACHIITU MPOESKTHON BBICOTHI.

3.8 ciadble rpyHThI: CBSI3HBIE TPYHTHI, UMEIOIIKE IPOYHOCTH HA CJIBUT B YCIIOBH-
ax npuponnoro 3aneranus meHee 0,075 Mlla (nmpu ucneiTanuy MPUOOPOM BpaIIATENb-
HOTrO cpe3a) [3] wim momynb ocanku 6onee 50 mm/M nipu Harpyske 0,25 MIla (momyns

nedopmanun Hike 5,0 MlIla) [3, 7].
[Ipumeuanue — [Ipu OTCYTCTBUM JAHHBIX MCIIBITAHUH K CIIa0BIM IPYHTaM CIIEIyeT OTHOCUTh
rpyHTHI 00soTHOU (paruu: Topd, 3aTopdhOBaHHBIE TPYHTHI, CANPOIIETH, OOJIOTHBIM MEprelb, HOJIbINe-

BBIC TTIMHBI, T'PYHTHI MOKPBIX COJIOHYAKOB, a TAKIKE UJIbl, ITIMHUCTBIC 'PYHTHI PA3JIMYHOI'O IIPOUCXOKIC-
HUS, UMeroIIne Ko3(pPUIMEeHT KOHCUCTeHIUH cBbime 0,5.

3.9 caadble ocHoBaHusA: OCHOBaHUS, B IIpe/ie/iax aKTUBHOM 30HBI KOTOPBIX MMeE-
I0TCS CJIOM CITA0BIX TPYHTOB MOIIHOCTHIO HE MeHee (0,5 M.

3.10 Top¢: OpranomMuHEepaIbHbIN TPYHT, 00pa30BaHHBIN B pe3yJIbTaTe €CTECTBECH-
HOTO OTMHUPAHUS U HETIOJIHOTO Pa3JIoKEHUsI OOJIOTHBIX PACTEHUM B YCIOBUSAX MOBBIIICH-
HOW BIAXKHOCTH MPU HEOCTATKE KUCIopoaa u conaepxkamuii 50 % u 6ojee opraHuyec-

KHUX BEIICCTB.

4 KOHCTPYKUMH M MATEPHUAJIbI

4.1 K HachImsM, COOpy>KaeMbIM Ha CIa0bIX OCHOBAHMSX, MPEAbIBISAIOTCS CIEIy-
IOLIME JIOTIOJIHUTENbHBIE TPeOOBaHUs: OOKOBOE BBIJABIMBAaHUE CIA00Or0 rpyHTa B OCHO-
BAaHUU HACBHIIIN B MEPUOJ SKCILTyaTallMH JOHKHO OBITh UCKIIFOUEHO; NHTEHCHUBHAS YacCTh
OCaJK/ OCHOBaHHUS HACBINH JIOJKHA 3aBEPIIMTHCS O YCTPOICTBA MOKPBITHS (MCKITHOUE-
HUE JOIMYCKAeTCsl MpU MPUMEHEHUHU COOPHBIX MOKPBITUN B YCIOBUSAX JBYXCTaJAMMHOTO

CTPOUTENLCTBA); YIPyTHUe KoJieOaHUs HACHITIEH Ha TOP(QSHBIX OCHOBAHUAX TPH JIBIKE-

3
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HUU TPAHCIOPTHBIX CPEJCTB HE JIOJKHBI MPEBBIIIATh BETUYUHBI, JTOITYCTUMOM JIJIsl 1aH-
HOT'O THUMA JOPOXKHOU oAek bl [3, 7].

4.2 HmkHIOI 4acTh HACHIK TOJIIMHOM cjost Ha 0,5 M OoJbllie cymMMapHOU Be-
JMYUHBI PACYETHON OCAJKW OCHOBAaHMUS MU MOUIHOCTU YAAISIEMOro cios (eciau mpume-
HSIETCSl YaCTUYHOE WJIM TOJIHOE YHAJEHUE) CIEeNyeT YCTpauBaTh M3 JAPEHUPYIOMINX
(CHulI 2.05.02) unu kpymHOOOIOMOYHBIX TPYHTOB. [IprMeHeHNEe UHBIX TPYHTOB JTOJIXK-
HO OBITh YCTAHOBJICHO B MPOEKTE.

4.3 Ha HachITIsAX, B OCHOBAHUH KOTOPBIX OCTABJICHBI CJIa0bIe TPYHTHI, KATUTAIbHBIC
JTOPOKHBIE OICKIbl MOKHO YCTPauBaTh MOCJIE 3aBEPILICHNS] HHTEHCUBHOM YaCTH OCAJIKU.
3a 3aBeplICHHE UHTEHCUBHOM YacTH OCAJKU JOMYCKAeTCs MPUHUMATh BPEMS TOCTHXKe-
HUs 90 % KOHCOMUIAMK OCHOBAHMS WJIM MHTEHCHBHOCTH OCAJIKK HE OoJiee 2 CM/TOJT IpH
JIOPOKHBIX OJICK/1aX KanmuTaJbHOTO TUMa U 80 % KOHCOIUIALMM MPU JTOPOKHBIX OJI€K-
Jax 00JIerYeHHOTOo TUIIa [4].

4.4 ITpu ycTpoiCTBE HACHINIEW HAa BCEX BUJAX CBAMHBIX OCHOBAHWM TOJIIIMHA pPa-
6o4eil maThopMbl, B 3aBUCUMOCTH OT HECYIIEH CTIOCOOHOCTH IPyHTa OCHOBAHUS U Beca
IPUMEHSIEMbIX MEXaHU3MOB, JOJKHA cOoCTaBiATh He MeHee 0,75 M. Illupuna paboueii
1aTOpMBbI JOJKHA TPEBBIIATH IMIUPUHY CBAITHOTO IMOJISI HE MEHEe YeM Ha 2,5 M.

4.5 Jlng 3amoqHeHus BEPTUKAIBHBIX JPEH CIIeAyeT MPUMEHSTh MecoK ¢ Kodhdu-
IIUEHTOM (PUIIBTPAIIMU HE MEHEee 6 M/CYT. WM TPaBUHHO-TIECUAHYIO CMECH C TMAMETPOM
gactuil 10 60 mm. HuxHIO "acTh Hackinmu (pabodyro miardopmy) U3 APEHUPYIOIINX
IpyHTOB ¢ ko3 duirerTom GpuasTpanuu 0osee 3 M/CyT. UM KPYITHOOOJIOMOYHBIX TPYH-
TOB CJIEAYET MPEeyCMaTPUBATh HIKE YPOBHS THEBHOM MOBEPXHOCTH CJIA00TO OCHOBAHUS
Ha 0,2 — 0,5 M.

4.6 He nomyckaeTcs UCIOIb30BaTh AJIsl yCTPOIMCTBA TPYHTOLIEMEHTHBIX CBall TPyH-

ThI, cofieprkariue 6ojee 6 % opraHMYeCKUX MPUMECEH.
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5 O01mue moJ10:KeHNs MO0 BO3BEIEHHUIO 3¢MJISTHOT'O MOJIOTHA HA

CJ120BIX TPYHTAX

5.1 MomHOCTh aKTUBHOM 30HBI OCHOBAHUSA CIEAYET NPUHUMATh OPUEHTUPOBOYHO
PaBHOU IIMPUHE HACKINM MOHU3Y. B ciiyyae, eciu ciou ciadbIX TPYHTOB PacloiararoTcs
Ha TIyOMHax, OOJNBIIMX IIMPUHBI HACHINIA MOHU3Y, & TakKe MPHU HachIAX Oosnee 12 M
BBICOTOM, MOLTHOCTh aKTUBHOM 30HbI YCTAHABIIMBAETCSI B COOTBETCTBUU C ITPOEKTOM.

5.2 Ilpu coopyxeHUU HACBITIEH C OCTABJICHHEM B UX OCHOBAHUU CJIA0bIX TPYHTOB
B 1I€JISIX MOBBIIICHUS! YCTOMYMBOCTU, YCKOPEHUS OCAJAKUA U CHUYKEHUSI BIUSHUS JTUHAMMU-
YECKOM Harpy3ku MpeayCMaTpUBaIOT CIIEAYIONIME KOHCTPYKTUBHO-TEXHOJIOIMYECKUE
pELICHMS:

- COOPY>KEHHE HACBHIIIM Ha cIa0OM OCHOBAaHUM C PACYETHBIM PEKUMOM OTCHIIKH,
00€eCleynBaKIUM  YCTOMUYMBOCTh KOHCTPYKIIMM B IPOLIECCE CTPOUTENbCTBA U
AKCIUTyaTaluu;

- IPUMEHEHHUE PAa3[EIUTEIbHBIX MPOCIOEK W3 TEONOJIOTEH I HCKIIOYEHUS
MepEMEINBAHUS OTCHIIIAEMbIX TPYHTOB U TPYHTOB C1a00r0 OCHOBAHMS;

- IPUMEHEHHUE apMO3JIEMEHTOB U3 TKAaHBIX I'€OIMOJIOTEH WJIH F€OCETOK COBMECTHO
C HETKaHbIMHM TI'€ONOJOTHAMHU JUIsl 00ECHEYEeHHs] YCTOMYMBOCTHU (ApMHpPOBAHUE OCHO-
BaHUs);

- YCTPOMCTBO BPEMEHHOM MPUTPY3KH AJII YCKOPEHHS IMpOIEecca KOHCOIUIALUN
ITPYHTOB CJ1a00T0 OCHOBAHUS;

- COOPYKEHHE WIETKHX» HACHIIIEN U3 IEHOMATEPUAJIOB JUIsl CO3aHUs yCTOMYMBBIX
n 0€30CcaJOYHBIX HACKIIICH;

- BEpTUKAJIbHBIE [JPEHbl M3 II€CKA, JUCKPETHBIX MAarepuasoB, CHEUUAJIbHBIX
(00OBbEMHBIX) T€OCOTOBBIX MAaTEPUATIOB C LEIbI0 YCKOPEHUS 0CAIKU C1a00ro OCHOBaHUS,

- YCTPOMCTBO CBail U3 mecka, 1meOHs, [IEMEHTOTPYHTA, Kejie300eToHa (3a0uBHbBIC
CBau), LIEMEHTOIPYHTA, YKPEIUISIEMOrO M0 CTPYHUHOW TEXHOJIOIMHU, UHBEKIIMOHHBIE CBAU
C POCTBEPKOM M3 T€0COTOBBIX MATEPUAIOB MM TKAHBIX F€OMOJOTEH C LEIbI0 CO3AAHUS

YCTOWYMBBIX MM 0€30CaJ0YHBIX KOHCTPYKIIHMA.
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MeporpusiTusi BBIITOJIHAKOTCS B COOTBETCTBUU C IPOEKTOM M IPOEKTOM IPOU3-
BOJICTBA PabOT.

5.3 3ameHa cnaboro rpyHTa B OCHOBAaHWHU HACBINU BINOIHsETCS Ha 6onorax [ u 11
TUIA IyTEM MEXaHMUYECKOro MM B3PBIBHOTO BBHITOP(OBBIBaHUSA, a Ha Ooinorax III Tuna
— IyTEM OTXaTusl OOJIOTHBIX TPYHTOB BECOM HACBIIIH.

5.4 Tlpoxon maiivH 1o 60J0Ty ¢ 3aMEHOM OOJIOTHBIX TPYHTOB, YCTPOWCTBO TpPaH-
1€, mpope3eil, BOTOOTBOAHBIX KaHAB JAOIYCKAETCs B 3MMHEE BpEeMsI ITOCJIe 00pa30BaHUs
MEpP3JIOH KOPBI C JJOCTAaTOYHOW HECYIIEeH CIOCOOHOCTHIO ISl COOTBETCTBYIOIIETO THUIIA
00JI0T U Macchl CTPOUTENBHOW TeXHUKH. TomMHa mpoMep3lero ciaosd Topda J0JKHA

ObITh HE MEHee yKa3zaHHOU B Tabmuie 1.

Tab6nuua 1 — MuHUManbHbBIE TOJNIIUHBI TMpPOMEp3aHusi TOPPSHOM TONMIIM  TPHU

CTPOUTCIIbHBIX pa60TaX

Macca MalluHbL, T

Tun 60710THOTO IrpyHTA 10 ‘ 15 ‘ 25 40
TonmumHa cios, cMm
Topd I Tumna 20 24 30 45
Topd II Tuma 24 35 48 60
bonotusie rpynTsl 1 Tuna, nen 31 40 50 65
[Ipumeuanus

1 [IpuBeneHHbIC TONIMHBI JaHbI 111 Temnepatypsl < 10 °C.
2 Ipu Temmeparype 6nuzkoii k 0 °C TpebyeMyro TOIIIUHY CJIEAYeT yBeauuuTh B 1,3 pasa.
3 CrpouTtenbHblil TUIT OOIOTHOTO TPYHTA ONPEAEISAIOT B COOTBETCTBUM ¢ [3, 7].

[Ipomep3anue GOTOTHON TOMIIU YCKOPSIETCS MPUMEPHO B 2 pa3a MpuU CUCTEMATH-
YEeCKOM OYMCTKE MOBEPXHOCTU TPyHTa OT cHera. J{ns obecrnieueHus 0€30MacHOCTU MpU
MUOHEPHOM MPOXOJKE MAIIWH MO O0JIOTY B 3UMHEE BpEMsl, CIeIyeT MPOBOAUTH U3MeEpe-
HUE TOJIIIMHBI MEP3JIOTO CJI0S HE MEHEE UeM B TpeX MecTaxX MO OCH KaKI0W CMEHHOU
3axBaTKu paboThI Oyiba03epa Ha pacuMCTKE WM WHBIX BUIOB padoT, a TakKe B MecTax
MOHUKEHUA pebeda Wi U3MEHEHUSI PACTUTEIbHOCTH.

5.5 Jlyist paboThl Ha 0010TaxX ClEeAyeT MCIOIb30BaTh 3€MJIEPONHBIE MAIIUHbBI 110-
BBIIIIEHHON TpoxoguMocTh. [Ipu pabore skckaBaTOpoB Ha 00J0TaX C HENOCTATOYHOM
HECYIEl CIOCOOHOCTHIO TPYHTa BO3MOKHO UCITOJIb30BAHHE MHBEHTAPHBIX JEPEBSIHHBIX

muToB. [IpoekT mpon3BoncTBa pabOT TOKEH COMEPKaTh KOHKPETHBIE PEIICHUS 110 pa3-
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MEIIIEHUIO U KOHCTPYKIUU 3€MJIEBO3HBIX A0por. [Ipoekrom mpoun3BoacTBa paboT T0JIKHO
OBITh MPEyCMOTPEHO MECTO OTBaJIa BBIHYTOTO TPYHTA U CIOCOO €ro BBIBO3KHU (IIpH He-
BO3MOXHOCTH yCTPOMCTBA OOKOBBIX KaBaJIbEPOB).

5.6 [Ipu 3ameHe ciiaObIX IPyHTOB TPeOOBAaHMS K PacUMCTKE MOJOCHI OTBOAA yC-
TAHABJIMBAIOT C YYETOM METOJa MX 3aMEHbl U TUIIOB MaluH. [IpoekToM JOIKHO OBITH
PelyCMOTPEHO MECTO OTBAJIa BEIHYTOT'O IPYHTA U CIIOCOO €ro BHIBO3KH C YYETOM IKOJIO-
TMYECKUX TpeOOBaHUM (IIpH HEBO3MOXHOCTH YCTPOIMCTBA OOKOBBIX KABAJIHEPOB).

[Ipu ncnonb3oBaHUU cAa0BIX TPYHTOB B KAYECTBE OCHOBAHMSI JEPHOBBIN CIION Ha
Top(sHOM 00JI0TE U APYTHX TUIAX CIA00r0 OCHOBaHUSA Lieaeco00pa3Ho He ynansath. Jlo-
MyCKaeTcsl MPHY TOJIIMHE HACKIMHOTO ciios 1,5 M u 6osee ocTaBisATh THU, CPE3aHHbBIE Ha
YPOBHE OBEPXHOCTHU 3EMIIM, a TAKIKE CPE3aHHOE MEJKOJIEChE U MOPYOOUHbIE OCTATKHU C
YKJIAJIKOM CTBOJIOB IIPEUMYLIECTBEHHO MOIMEPEK OCU JOPOTH.

5.7 Ilpu uCnonb30BaHUU B OCHOBAHUHU HACHINH CJIA0BIX TPYHTOB, & TAKKE MIPU Ha-
JUYUU YKJIOHOB JIHa 00JI0Ta B IPOLECCE CTPOUTENHCTBA JOJDKHBI ObITh YCTAHOBJIECHbI
NOCTOsIHHbIE HaOmroaeHus [3,7] 3a CMEILeHUsIMU HAChIIU 110 BBICOTE U B IJIaHE, KOTOPBIE
MOTYT OBITh BbI3BaHbI IONOJIHUTEIbHBIMU HArPy3KaMH, TMHAMUYECKUMU BO3AEHCTBUSIMU
TPAHCIIOPTa, MHOTOJIETHUM OTTAMBAHMEM MEP3JIOTHBIX 00pa30BaHUM U IPYTMMHU TPYIHO
IPOrHO3UPYEMBIMU IPUYMHAMU U YCIOBUSIMH.

B ciydae HapymeHus yCTOMYMBOCTHA OCHOBAaHHMS MIIM HEOITYCTUMBIX OTKIIOHEHUN
OT PaCUYETHOM OCAJIKH CIIEYET BHOCUTH COOTBETCTBYIOIINE U3MEHEHHUS B ITPEAYCMOTPEH-
HBIE IIPOEKTOM KOHCTPYKTHBHBIE IMAPAMETPBI U TEXHOJOTHUECKHUE CXEMBI, & TAKXKE OCY-

ICCTBJISITD MOHUTOPHHI" B ITPOICCCC CTPOUTCIILCTBA U SKCILTyaTalluu.

6 MeToabl MpoU3BOACTBA PadoT

6.1 Bo3BeneHnue HachInei ¢ 3aMeHO# ¢J1a0bIX TPYHTOB B OCHOBAHUM
6.1.1 3amena cinaboro rpyHTa B OCHOBAaHUHM HACBIIM MOXET OCYIIECTBISTHCS
MEXaHUYECKUM CIIOCOOOM, T.€. AKCKAaBallM€dl W TPAHCHOPTUPOBKOW €IAa0Oro rpyHTa,

aub0 B3pbIBHBIM. B ciydae ynaneHust cina®oro rpyHTa METOAOM SKCKaBalMu paOoThl
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OCYIIECTBIISIOT JByMsl OTpsiAaMU: OJWH yHajseT ciaOblii TPYHT, BTOPOW BBITIOTHSET
3aMEHy U MOCJEeNYIoNIee COOPYKEHUE HACKIMH JI0 MPOSKTHONW OTMETKH.

6.1.2 B 3aBuCMMOCTHU OT IIUPUHBI, IYOHMHBI 3aMEHBI CTA0BIX TPYHTOB U OT pado-
YUX MapaMeTPOB dKCKaBaToOpa CiIadblil TPYHT YIAJSIOT MO OAHOW U3 CIEAYIOIIUX CXEM:
«Ha ce0s1» OHOM WK ABYMS MPOIOTHHBIMU 3aXBaTKaMU; TIOTIEPEYHBIMU TPAHILESIMH; «OT
ce0s» ¢ paboToii SKCKaBaTopa ¢ HACHITH.

[Ipu opranmzanuu paboOT MO TEPBOM CXEME HKCKABATOP, JBUTASICh BIOJL OCH
TpaHIleu, pa3padaTeiBaeT ee Npopuiib «Ha ce0s» U YKIAJAbIBACT TPYHT B JIBa OTBaJIa 1O
00e CTOpOHBI TpaHIlleW JTUOO Ha MOJOBHHY CEUEHHUsS C YKIAIKoW Topda B OAMH OTBAI.
Cxema oOecrieynBaeT HauWOOJBIIYI0 MPOU3BOIUTEILHOCTh pa3paboTku Omaromaps
HEOOJBIINM yTJIaM TOBOPOTA CTPEJIBI DKCKAaBaTOpa. DTy CXEMYy MPUMEHSIOT B CIydasx
OTCYTCTBHUSI BJIOJIb HACBIITA BOJOOTBOJHBIX KaHaB. [Ipu Hanmuuuu BOJOOTBOIHBIX KaHaB
AKCKABATOP JBUKETCS BJOJb OPOBKH, pa3padarbiBas TPAHIICIO HA TIOTHBIN MPOPUITH HIIN
JI0 OCH € MOBOPOTOM cTpeiibl Ha 180° u ykianakoil rpyHTa B onuH otBail. [1o 3Toit cxeme
OJTHOBPEMEHHO ¢ pa3pabOTKOI TpaHIIIEH BO3MOXHO YCTPOWCTBO BOJOOTBOIHOM KaHABBI.

O6e cxeMbl TIO3BOJISIFOT BECTH pa3pabOTKy TpaHiied MmupuHOM a0 12 m (mo
BEPXY).

[Iupoxue TpaHien NIyOnHOM OoJee 4 M pa3pabaThIBalOT MONEPEYHBIMH MPOXOa-
Mu. PasMep 3axBaTku B 9TOM ciliydae paBeH MOJIOBMHE MIMPUHBI TpaHiieu. JlaHHas cxema
OoJee 1esiecoodpa3Ha Mpu BHIBO3KE CJIA00T0 IPyHTa aBTOTPAHCIIOPTOM.

6.1.3 Ha cmabpix rpyHTax ¢ HHM3KOM HECyIIed CIIOCOOHOCTBIO, a TakkKe MpHu
YCTPONCTBE MUPOKUX U MTyOOKHUX TpaHIIeH ¢ O0NbIIUM 00bEMOM 3aMEHBI COOPY>KEHUE
3eMJISHOTO TIOJIOTHA BEACTCS IO CXEME «OT ceOs». DKCKaBarop MepeMeriaeTcs Io
orchimaeMoit Hacbimu. Cnalblii TPYHT TPAHCHOPTUPYIOT B CIEIUATIbHBIE OTBAJIbI
aBTOMOOWJISIMH-CAaMOCBaJIaMH, 3aHSATHIMU Ha BO3BeACHUH HAchIU. COOpyKeHHE HACHITTU
OCYIIECTBIISAIOT MYTEM HAJBIKKH TpPyHTa OyJIbI03€pOM B OTKPBITYIO MONEPEUHYIO
TpaHIICIO.

Tpanmen riryouHow 10 1 M Ha OcylIeHHBIX 0010Tax [ THIa ¢ TOACTUIIAIOIINM CII0EM

M3 T'PYHTOB HOpMaHBHOfI BJIAJKHOCTH W IIIOTHOCTH IIPU INHUPHUHE OCHOBAHHA HACLHIIA
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12 m u Goree 1esecoodpa3Ho pazpadarbiBaTh OyIbA03€pOM. YKIOH OTKOCOB TPAHIIICH HE
JIOJKEH TpeBbIaTh 1:3,5.

TexHomornyeckuii mpoiecc BKIOYaET pa3padOoTKy TpaHIlIeH, epemerieHne Topda
WIM APYroro ciaboro rpyHTa B KaBajbep M Pa3paBHUBAHHME €O CJIOEM TOJLIMHON 10
0,5 m. [Ins mpousBoacTBa paboOT CieoyeT MPUMEHSATh OyibJ03ephl HA YUIUPEHHBIX
ryceHuIiax, 000py/10BaHHbIE OTBaJaMH C OTKPbUIKaAMHU.

6.1.4 Ynanenue cmaboro rpyHTa (BHITOp(OBBIBAHHE) BEACTCS MOMEPEYHBIMU
IPOXOJIKAMH OT OJHOM OpOBKHM A0 Npyroii: cialbiii rpyHT (TOopd) mepememnaercs 3a
npeJiesbl BOAOOTBOJHBIX KaHaB, KOTOPBIE YCTPAUBAIOT Cpa3y Mocie BHITOPHOBLIBAHUSI.

VYCTpoHCTBO TpaHILIEH «B 33]1€7», KaK IPABUIIO, HE ToITycKaeTcsa. BertopdoBbiBanue
HE JIOJDKHO OIepekaTh OTCHINKY HUKHEM 4acTH HachlM Oosiee, 4YeM Ha OJHY — JBE
CMEHHBIE 3aXBaTKH.

6.1.5 3ameny cinaboro rpyHTa B OCHOBAaHUU B3PBIBHBIM CIIOCOOOM OCYILECTBIISIOT
[0 CHeUUaIbHbIM HOpMaM [9] U IPUMEHSIOT JUISl OTCHIIIKM HAChINEl Ha 0O0J0Tax Bcex
THUIIOB B CJIEAYIOIIMX CIydasx:

- pa3paboTKa «Ha BEIOPOCY TpaHilel Ha 6osoTax | Tuna nmpu BEITOP(OBBIBAHUU 0
MUHEPaIbHOIO JTHA;

- yaaseHue Topga u3-1moj OTChIIIaHHOW paHee HACKIIH;

- PBIXJICHHE JIEPHOBO-KOPHEBOTO NTOKPOBA;

- YCTpOMCTBO KaHaB-TopdomnpueMHUKkoB Ha Oonorax I u Il TumoB mpu mocajke
HACBINY Ha JTHO 00JI0Ta;

- pa3pbIxjeHue cryiaBuHbl Ha 6onortax III Tuma.

B nmobom ciaydae HeoOXoAMMO, 4YTOOBI yKa3aHHbIE BHIbI PabOT, CBA3aHHBIC
CO B3PBIBHBIM CIIOCOOOM, OBUIM OTpPaX€Hbl B TNPOEKTE IMPOM3BOACTBA pPadbOT U
COOTBETCTBYIOIMX TEXHOJOTHYECKUX CXEMAaX U perIaMeHTax. PalimoHabHO TPUMEHEHNE
B3PBIBHOT'O CII0OCO0A B 3UMHEE BpeMs.

6.2 Bo3BeneHue HachINei ¢ COXpaHEeHHEM B OCHOBAHHMH CJ1a0bIX IPYHTOB

6.2.1 Haceinb cnegyetr BO3BOAUTH MOCIOWHO, IO BO3MOXXHOCTH Cpa3y Ha MOJHYIO
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MPOCKTHYIO TONIIHUHY (CyMMa pabodeil OTMETKM M pacyeTHOW BEIMYWHBI Ocaaku). B
city4ae, ecii ciaboe OCHOBaHUE He 001aiaeT He0OX0MUMON YCTOWYMBOCTBIO, B IPOCKTE
IPOU3BOJICTBA Pa0OT HEOOXOAMMO MPENYCMOTPETh METOJ] MOCTETIEHHOTO HArPy>KEHUS C
pPacUETHBIM PEKUMOM [7].

6.2.2 Jlns ymydiieHus yCIOBUW MPOM3BOACTBA paldOT MPU YCTPOWCTBE HIKHHUX
CJIO€B HACBINE, B OCHOBAHUM HACHIIIK PEKOMEHIYETCA YKJIaAblBaThb MPOCIOUKUA U3
T€OCUHTETUYECKOTO MaTepurala.

[Ipocnoilku M3 TEOCHHTETUYECKUX MaTrepualioB (pa3deiuTeIbHbIE WM apMH-
pyrolIye) B OCHOBAaHUU WM B HUJKHEHN YacTH 3€MIISTHOTO IMOJOTHA YKJIAJbIBAIOT HA BCIO
IIMPUHY HACBIIU C BBIBOJIOM KpaeB mojioTHUil oT 0,5 mo 1,0 M 3a ee rpa”ullbl, Win
AHKEpUPOBAHHEM KpPAaeB B OTKOCHBIX YAaCTSAX IyTEM 3aBOPAYMBAHUS KOHIIOB IMOJOTHHIIL
mmHou ot 1,5 mo 2,0 M Ha 3apanee chopMHUpOBaHHBIE BaJUMKU BbICOTOM OT 0,5 10
0,6 M M3 OTCHIIAHHOTO MOBEPX T'€OTEKCTUIIS CJI0S TPYHTA WUJIM HA Kpasi TPYHTOBOTO CJIOS.
[TonoTHuIa MaTepuaia cleayeT CTHIKOBaTh BHAXJIECT C EPEKPHITUEM CMEKHBIX IOJIOC
Ha 0,5 M. [lyst iporrycka CTPOUTENbHBIX MAIllMH T€OTEKCTHIIb JIOJDKEH OBITh MEPEKPHIT
CJI0EM TpyHTa HACBIMHU TOJIIMHON He MeHee 0,6 M.

[Ipu Hanuuuu HEH, KoYeK, yriayOJIeHud U APyTUX HEPOBHOCTEN HA MOBEPXHOCTH
OCHOBaHUA Iepe]l YKIAAKON T€0TEKCTUIIS OTCHINAIOT MTECYaHbIM BRIPABHUBAIOIIUN CIIOH,
TOJIIIITHA KOTOPOTO JIOJKHA OBITh HE MEHEE BO3BBIIICHUS HEPOBHOCTEH.

6.2.3 Cnnoco0 MOCTENEeHHOTo HarpykeHus (TpeIBapuUTEIbHOM KOHCOIUIAIIH)
IPUMEHSIETCS TIPU COOPYKEHUU Hackineit Ha Oonotax | u Il Tuma B TOM ciyuae, xorja
OCHOBaHHE HE MOXET BOCHPHHHMATH cpaszy 0e3 HapylleHUs yCTOWYMBOCTH HArpy3Ky
OT BCEW MNpoeKTHOW Hachiu. OTCHINKY HACBIIM BEAyT B PEXUME, MPU KOTOPOM
Ka)KJ1asg TOCJeayollasl CTylleHb Harpy3Ky MPUKIAAbIBAETCSA MOCJIE COOTBETCTBYIOIIETO
YIOPOYHEHHUS TPYHTA (KOHCOJIUAALMU) 3a CUET €ro YIUIOTHEHMS MO MpeAbIIylel CTy-
NeHbl0. TEXHOIOrnYECKU peKUM HArPYKEHUS YCTAaHABIMBAIOT B POEKTE MTPOU3BOJICTBA
paboT HA OCHOBE COOTBETCTBYIOIIMX PACUETOB U B TEXHOJIOTHYECKOM PETIIAMEHTE.

6.2.4 [Ipu OTCBINIKE HACBHIMU PETUCTPUPYIOT (HAKTUUECKYIO OCaIKy OCHOBAHUS

BO BpemeHU. OcalKy 3aMmepsitoT NMyTeM HUBEIUPOBAHUS HAONIONATENbHBIX MapokK,
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YCTaHOBJICHHBIX TIO TOJOIIBE HACHIMU. Mapku TMpencTaBlIsiOT cO00N MeTauTMuecKue
mThipy auameTpom S5 — 10 MM, IpuBapeHHbIE K ONOPHO muTe pazmepoM 30x30 cMm u3
JIMCTOBOM CTaIM TONIIHUHOMN 3 —5 MM. OTCBITIKY BTOPOTO U OCIEAYIOIIUX CIIOEB HAYMHAIOT
MOCJe JOCTUKEHUS PACUETHON OCAJKH OCHOBAHUS OT MPEAbIAYIIETO CJIOS HAChIH [7].

6.2.5 Jlna yckopeHusi ocajaku Haceinedh Ha Oojorax | m Il Tuma MoxkeT OBITH
IPUMEHEHA BPEMEHHAs MPUTPY3Ka HACBHINU JTOMOJIHUTEIBHBIM CIIOEM IpyHTa. TONIHUHY
CJ10 BPEMEHHOW MPUTPY3KU M BpEMs €€ BBbIJACPKUBAHUS YCTAaHABIMBAIOT B IMPOEKTE
npousBojcTBa paboT. Kak mpaBmiio, BpeMEHHYIO MPUTPY3KY Ha3HAYaloT B BHUJE CIIOS
IPYHTa, U3 KOTOPOTO OTCHINIAaHA HACBINb TOJIIMHON A0 2 M, BpeMs BbIACPKUBAHUS B
COOTBETCTBUM C ITPOEKTOM — OT OJIHOTO MecsIia 10 OJIHOTO roja [S].

[Tocne nmoCTWXKEHHMsSI PacUETHOM OCAJIKU MPUTPY30UHBINA CIOW JOKEH OBITh
OBICTPO CHAT. [ PYHT U3 MPUTPY30YHOTO CJIO0S UCIIONB3YIOT JIJIsl HACKITIEH, HE TPEOYIOINX
JUTUTEILHOTO BBIAEPKUBAHUSA HA IPYTUX YYACTKAX.

Ha npoTsikeHHBIX Tiepexoax yepe3 0070Ta ¢ OMHOTHITHBIMUA YCIOBUSMHU CIIETYET
BeCTU PabOTHI MO CXEME€ YKPYIHEHHOTO IMOTOKa, MPU KOTOPOM MPOU3BOIUTEIHLHOCTH
OTCBHITIKM HACHITIA TOJOUPAIOT TaKUM 00pa3oM, 4TOOBI MIPUTPY30UHBIN CIION HAXOTUIICS
Ha OIPEJEICHHOM Y4YacTKE HACBIIHU PACYETHOE BPEMS U TOCTENIEHHO NIEPEMEIATICS BCIE
32 POHTOM OTCHITIKH.

6.2.6 Ocagky Hacbllli C BPEMEHHOW MPUTPY3KOM KOHTPOIUPYIOT MO MapKam
(oLIeHKa BEpPTUKAJIbHBIX OTMETOK). Ecim B mpolecce OTCHINKKM BPEMEHHOW MPUTPY3KU
OynyT OOHapy>KeHbI MPU3HAKK BBIMOpPA WM BBIIABIMBAHUS CIA0BIX TPYHTOB H3-TIOJ
HACBIMH, PaOOTHI HEOOXOJUMO MPEKPATUTh U BO30OHOBHUTH MX TOJBKO MOCIE MPOBEPKHU
YCTOMYMBOCTH OCHOBAHHSI.

6.2.7 HuxHIOI0O YacTh HAChIIA HAa MPOMOPOKEHHOM OCHOBAaHUU OTCHINAIOT
TOJILIMHOM, ONPENIENAEMON MPOEKTOM, U3 MAJIOPa3JI0KUBIIErOCs MOACYIIEHHOTO B Bajax
topda. Topd ams 3ToM 1EenM MoaydaroT U3 OOKOBBIX PE3EPBOB WM U3 CIICIIHATBHBIX
KapbepoB (B 3aBUCUMOCTHU OT 3KOJIOTUYECKOW CUTYAllUH).

PaGoThl 10 COOpY>KEHUIO HACBHIMHM BEAYT B 3UMHHI MEPHO MOCIE MPOMEP3aHUs

OCHOBaHMS Ha BEUYNHY, OJIM3KYIO0 K MAaKCUMaJbHOU. B 1ensx yCKopeHus: mpoMep3aHus
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C MOJIOCHI OTBOJIA 3a0JIarOBPEMEHHO YHAISIIOT MOXO-PACTUTEIBHBIN MTOKPOB U OYUIIIAIOT
MOBEPXHOCTh OT CHETa.

6.2.8 BepTuKalibHbI€ APEHBI YCTPAUBAIOT C LIETBIO YCKOPEHUS OCAJKH OCHOBAHUS.
BeprtukanbHble IpeHbI COOPYKAIOT B BUAE IJIOCKUX JAPEH U3 T€OTEKCTHIIBHBIX U APYTUX
JIEHTOYHBIX JPEHHUPYIOIINX MAaT€pUalioB WM B BUJE CKBa)KWH, 3alIOJIHEHHBIX MECKOM
WIM WHBIM JIPEHUPYIOIIUM MarepuaioM. Pa3HOBHIHOCTBIO BEPTUKAJIbHBIX IPEH SB-
JISIFOTCSL TIPOAOJIbHBIE MPOPE3HU, 3aMOIHEHHBIE MECKOM. BepTukaibHOE IpEeHUpOBAaHUE
11e1eco00pa3HO COYeTaTh C METOJIOM BPEMEHHOM NMPUTPY3KH.

6.2.9 JlpeHakHbIe MPOPE3U yCTPAUBAIOT HA CIAOBIX OCHOBAHUSAX, B TOM YHCIIC
u Ha Oonotax | Tuna, niyOMHON 70 4 M 711 YCKOPEHUSI OCAJKW HACKITEH, MOBBIIICHUS
YCTOWYUBOCTU OCHOBAHMSI U CHUKEHUS YNPYTUX KoysieOaHWN OT BPEMEHHON Harpy3Ku
[4, 6].

JlpeHaxkHble TpOpe3u B JIETHEE BPEMsl PEKOMEHAYETCS yCTpauBaTh OapOBBIMH
pabounmu opranaMmu Ha 6a3e dKCKaBaTopa, a B 3MMHEE BpeMsi IpU TITyOuHE MpoMep3aHus
10 0,3 M — 3KCKaBaTOpOM, 00OPYIOBAHHBIM OOpPATHOM JIOMATOM, UM MHOTOKOBIIIOBBHIM
HKCKAaBaTOpPOM. ODKCKaBaTop, paboTas Ha TIEpPBOM 3axBaTKe, OTPHIBAET IMPOpE3W Ha
MPOEKTHYIO IyOuHy. B 3TO0 Bpemsi Ha BTopo# 3axBaTke Oyiib/103€p 3aMOHSAET OTPHITHIC
TpaHIIEH MECKOM M3 3apaHee MOJArOTOBICHHOTO Baja, a Ha MEPBYIO 3aXBATKy MOABO3SIT
necok. Pa3zpaboTky mpopeseil 0JHOKOBIIOBBIM HKCKaBaTOPOM BEIYT 3aXBaTKaMU OT 8 /10
10 M netom u oT 5 10 6 M 3UMOI C OIHOW CTOSIHKU. Ha Ipyryro CTOSIHKY 3KCKaBaTop
nepexoauT moa ymiom 45° — 60° x ocu moporu. Topd wnm apyrue ciabbie TPYHTHI
pa3MeIaoT U Pa3paBHUBAIOT OYJIbI03€POM C YITUPEHHBIM OTBAJIOM C OTKPBUIKAMHU.

Jlsist pa3paboTKu IpeHaKHBIX MPOPE3eH 11es1eco00pa3Ho MPUMEHSITh MHOTOKOB-
IIIOBBIE DKCKABATOPBI OOJOTHON MOAU(UKAINK C YIJTUHEHHBIM TpaHCIIOpTepoM. B aTom
CiTy4ae BeMYuHy paboueii 3aXBaTKW Ha3HAYAIOT B 3aBUCUMOCTH OT KOHCUCTEHIIUU Topda
Y TIOTO/IHBIX YCJIOBUH U B YBA3KE C TEMIIOM OTCBHIIIKH HACBIMH.

BeprukanbHble IpEeHbl U MECUYaHbIE CBAM PACIIONAraroT MO OMpPeneIseMOi MpoeK-
TOM TPEYTOJIbHOM, IIaXMaTHOM WJIM KBAJIPATHOM CETKE C IIaroM JICHTOYHBIX ApeH OT 1 110

2 M, TIeCUaHBIX JIpeH OT 2 10 4 M u cBaif ot 1 710 2 M.
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JIJis 3amofiHeHUs BEPTUKAIBHBIX TECYaHBIX JPEH MPUMEHSIOT MEeCOK C Kod(-
durnmenToM (GUIBTPALUKA COTIIACHO TMPOEKTY WM TPaBUWHO-TIECHAHYIO CMECh C Jua-
meTpoM vacTuil 10 60 MMm. HwkHior0 yacTh Hackinmu (pabodyro miaTthopMy) OTCHIIAIOT
U3 IPEHUPYIOIIEro TpyHTa ¢ koddduiimenTom dpuiabrpanuu 6osnee 3 M/CyT.

6.2.10 Ilecuanble cBan yCTpauBarOT U3 MECKOB, IPUTOAHBIX [ OTCHIIIKK HACHIN
0e3 OTOTHUTENBHBIX OrpaHnyeHui. B ciyuae, ecnu necuanble cBau MpeIoiaraeTcs
UCIIOJIb30BaTh U KaK JAPEHbI, TPEOOBAHUS K MaTepuaiy Uil UX 3alOJHEHUS TaKUe Ke, KaK
U IIPU YCTPOWCTBE BEPTUKAJIBHBIX JAPEH.

Ocymaromuii ¥ yrIoTHSOMIMN ) (eKT IpeH u cBail MOBBIIIAETCS TPU BBEICHUH B
COCTaB 3all0JIHEHUS HETAIlIEHOW U3BECTH.

JluaMeTp BEpPTUKAJIBHBIX NECYAHBIX JPEH M IE€CYAHBIX CBail, B 3aBUCUMOCTH
OT 00OpYyIOBaHMS W JUITMHBI, MOXKET ObITh B mpenenax 300 — 800 MM, MHHUMAJILHOE
MONEPEUYHOE CEUYEHUE JIEHTOUHBIX ApeH — 4%x100 mm.

6.2.11 Ilepen ycTpolcTBOM BEPTHKAJIBHBIX JIPEH U MECUYAHBIX CBAM HA MOBEPXHOC-
TH 00J0Ta TPOU3BONAT OTCHINKY paboueil miardopmbl U3 mecka. TommuHa ee, B
3aBUCUMOCTH OT HECYIIeH CIMOCOOHOCTH TPYHTA OCHOBAHHUSI U Beca MPUMEHSIEMBIX
MeXaHu3MOB, cocTaBisieT He meHee 0,75 m. Tonmmnaa paGoueit miarGopmMbl MOKET OBITH
CHWKEHa B 1,5 pasa npu ykiiaJike ol Hee T€OTEKCTHIIBHOM MPOCIOWKU HA BCIO IIUPHUHY
paboueit tuiardhopmbl. JlJis mpokosa TPOCIONKM HUKHUK KOHEI[ o0caaHoi TpyObl
CHAOXKaOT MITHIKOBBIM ycTporicTBoM. [llupuna pabodeit miatdopmbl JOHKHA TPEBBI-
aTh MUPUHY CBATHOTO MOJI HE MEHEE, YeM Ha 2,5 M.

[ToBepxHOCTh paboueli mIaTHOpPMbl IUIAHUPYIOT, TTOCJIE Yer0 HAMEYarOT HEHTPHI
CKBOXHH C 3aKpeIUIEHHEM OcCeil momepedyHbix psaoB. Ha crumanmpoBaHHyI0 pabouyro
iaropmMy aBTOMOOMIISIMU-CaMOCBaJIaMHU 3aBO3SIT TIECOK ISl 3aTIOTHEHUST CKBAKHH.

[Ipu coopykeHUM MEeCYaHBIX CBail clieqyeT OTAaBaTh MPEANOYTEHUE METOHAM,
pelyCMaTpUBAIOIIIM BIABIMBAHUE 00CaTHOM TPyObl C YILIOTHEHHEM MaccuBa ci1aboro
TpyHTa, a TPU YCTPOWCTBE BEPTUKAIBHBIX IPEH OOjee MPEearOuYTUTEIbHBI METOIBI,
MIO3BOJISIFOIIME CO3/1aTh BEPTUKAIBHBIN MecuaHblii CToN0 0e3 YIUIOTHEHUS TPyHTa BOKPYT

JIPEH, T.€. IyTeM BhIOYypUBaHUS.
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JIns BEpTUKAJIBHBIX JPEH U IECUYAHBbIM CBAal MPUMEHSIOT CHEUUAIUZUPOBAHHYIO
MaIIuHy JJIs BUOPOMOTPYKEHHsS] WM KpaH ¢ BHOpOIMOrpy)KarejaeM, IOTOTHUTEIbHO
YKOMIIJIEKTOBAaHHBIM ~pabo4yvM OpraHoM B BUJE TMOJOW o0cagHoil TpyObl C
CaMOPACKPHIBAIOIIMMCS HAKOHEYHUKOM, a TaKK€ PEKOMEHIYIOT MPUMEHEHHE METO/I0B
TUIPOTIOMBIBA.

6.2.12 TexHONIOTrMYECKU MPOLIECC YCTPONCTBA CBAil U APEH COCTOUT U3 CIIEIYIO-
IIMX OIepaluii: morpyxeHre o0caHol TpyObl, 3all0JIHEHUE €€ TTeCKOM, BUOpOU3BIIeUe-
HUEe TPyObl M YIUIOTHEHHUE Mecka B cBae. CBam yCTpawBalOT IMPHU JBWKEHUU arpera-
Ta M0 YEITHOYHOM cXeMe MpoJosibHbIMU psanamMu oT 20 10 30 mTykK, mocie 4ero arperatr
pa3BOpauMBaETCs U JIeJaeT CISAYIOIIMMA Psifl, IBUTasICh B 0OPaTHOM HalpaBIICHUU.

OO6camnyro TpyOy TOTPY)KAalOT B CJHa0BIi TPYHT C IIOMOIIBIO BHUOpaIuH,
0e3BUOpaIMOHHBIM 33/IaBIIUBAHUEM (B TPYHTAX, Pa3MOPAXKUBAIOIIUXCS TIOJ] ICUCTBUEM
BUOpAINK) UM KOMOMHUPOBAHHBIM CIIocoOoM. J[Jist mpoxokienus pabodeit miathopMbl
U MPOCJIOEK MJIOTHOTO TPYHTA II€JIECO00Pa3HO UCIOIB30BATh OTACIbHYIO MAIIUHY THUIIA
amoOypa. JlocTuriryto 3amaHHOM TIyOMHBI 00CaJHyI0 TpyOy 3amoSHAIOT TMECKOM C
MOMOIIIBIO MOTPY34YHKa, 000PYTOBAHHOTO JIBYXYEIOCTHHIM KOBIIIOM.

N3Bnekator obcagHyro TpyOy MpH BBIKIIOUEHHOM BHOpatope. B mpomomkenue
nepBbix 10 ¢ CKOPOCTh MU3BJICUEHHS HE JTOJDKHA mpeBbimarh 0,1 M/c pu MakCUMallbHON
WHTEHCUBHOCTH BuOpanuu. Ecim mecok cBoOOMHO MCTeKaeT W3 TPyObl, JMajdbHEHIIee
U3BIIEYCHUE BEIYyT CO CKOpOCThio 10 0,2 M/C, CHMXKass MHTEHCUBHOCTH BuOparuu. [1o
OKOHYaHUU M3BJICUCHHs TPYOBI arperar rnepeeskaet Ha HOBYIO TOUKY.

KoMIulekT MamuH 10 YCTPOMCTBY ME€CYaHBIX CBall W JPEH COCTOMT U3
BUOPOIIOTpYy’KaTeNsi, SJICKTPOCTAHIIMU, OypOBOM MAIlIMHBI, TMOTPY34YMKa WA HKCKa-
BaToOpa.

6.2.13 TexHOIOTMYECKHI1 TTPOIIECC YCTPOMUCTBA JIEHTOYHBIX APEH U3 T€OTEKCTHUIIb-
HBIX MAaTepuajioB BKIIOYAET 3ampaBKy JpeHbl B 00cCagHyio TpyOy, MOTrpy>KeHue
obcaaHOM TPyOBI B I'PYHT, M3BJICUCHUE €€, OOpPE3Ky ApeHBI Ha BbicoTe oT 20 10 25 cMm
OT TIOBEPXHOCTH T'PyHTa U TIEpee3]] yCTAaHOBKM Ha HOBOE MECTO MOTpYyKeHus ApeH. s

IMOTPYIKCHUA INIOCKHUX APCH UCITIOJBb3YIOT TO JKC 060py,Z[OBaHI/Ie, 4TO 1 JIA IICCUYAHBIX JIPCH,
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JIOTIOTHUTENIBHO CHA0KEHHOE KaTYIIIKON C PYJIOHOM JICHTBI T€OTEKCTHUIISL.

6.2.14 YcTpoicTBO cBail U3 IEMEHTOTPYHTA, IIEOHSI, MOHOJIMTHOTO OETOHA BKIIIO-
YaeT CIIEAYIONINEe TEXHOJIOTHMUECKHE OMepaliu: MOATOTOBKY MOBEPXHOCTH OCHOBAHUS
(0e3 ymaneHus PacTUTENBHOTO TPYHTA), pa30OMBOYHBIE PAOOTHI, OTCHIIKY paboyeit
wiargopmbel U3 mecka (B ciiydae HEOOXOAMMOCTH), OypeHHE CKBOXXHH 3aJIaHHOTO
IuaMeTpa v ITyOWHBI, 3alI0JTHEHUE CKBaKUH CTPOUTEILHBIMU CMECSMHU, UX YIIJIOTHEHHUE.
CBau ycTpauBaroT 3aMoJIUII0 ¢ TOBEPXHOCTHIO paboueit miaTopMbl UK ¢ HEOOTBIITUM
NpeBbIlIEHHEM HaJl Hel. 3a0uBHBIC JKeIe300€TOHHBIE CBaW 3a0MBAIOT IMPU TTOMOITU
CTaHAapTHOTO0000PYIOBaHUs 100TKa3a. Ha3a0MBHBIMI CBASIMU Y CTPAaNBAaIOT HATOJIOBHUKHU
POCeKTHOM KoH(puUryparuu u3 6erona. [ToBepx ronos cBail (MM HArOJIOBHUKOB) OTCHI-
Nal0T BBIPABHHUBAIOIIMKA CJIOM Tecka He Oojiee 0,2 M C TMOCIEAYIOUIUM YCTPOKWCTBOM
rMOKOTO POCTBEpPKA M3 T€OCHMHTETUYECKUX ceToK. [loBepXx pocTBepka OCYIIECTBISIOT
MOCJIOWHYIO OTCBHITIKY 3€MJISHOTO TIOJIOTHA C MOCTOWHBIM YIUIOTHEHUEM.

['pyHTOIIEMEHTHBIE CBaM MOTYT OBITH YCTPOCHBI C MPUMEHEHUEM CTPYHHOM
TEXHOJOTUHU, OCYIIECTBISIEMON C TOMOIIBIO CHEIUATBLHON MEXaHU3aluu | 110

CIEHHAIIbHOMY TEXHOJIOTHYECKOMY periiameHTy [11].
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BCH 46-83 WNHCTpyKIUSA 110 TPOEKTUPOBAHUIO JOPOKHBIX

OACK A HCXKXCCTKOIO THUIIAa

PyKkoBOACTBO IO COOPYKEHHIO 36 MIISIHOTO ITOJIOTHA aBTOMOOMIIBHBIX JOpOT. MUH-

TpaHccTrpou. — M., Tpancrmopr, 1982.

[Tocobue no NMpoeKTUPOBAHUIO 3EMJITHOIO IMOJIOTHA aBTOMOOWJIBHBIX JOPOI Ha
cnabbix rpyHrax (k CHull 2.05.02-85). Coroznopuun Muntpancctposs CCCP.
— M.: Crponinsaar. 1989. — 192 c.

MGTOI[I/ILIGCKI/IG PCKOMCHAAUN 110 KOHCTPYKIHUAM M TCXHOJIOTUH COOPYKCHUSA
3EMJISTHOTO TIOJIOTHA aBTOMOOMJIBHBIX A0pOI' HA y4YaCTKax 3aJicraHusl MOJIbJANC-

BbIX MH. Coro3gopuun. M., 1975.
Meronnueckue peKOMEHIAlNK 110 IPUMEHEHUI0 BPEMEHHOW NPUTPY3KU B3aMEH

BBITOP(GOBBIBAHUS TIPU COOPY>KEHUHU 3€MJISTHOTO MOJI0THA HA TOP(SHBIX O0I0TaX.

M., 1974, 39 c (T'oc. Bcecoro3H. 10p. HAyYHO-UCCIIE. UH-T).

MeToauueckue peKOMEeHAAMHU 10 PACYETy M TEXHOJIOTMH COOPYKEHUSI BEpTH-

KaJIbHBIX NI€CYaHBIX JIPEH U MECUYAHbIX CBAM MPU CTPOUTENHCTBE 3€MJISTHOTO T10-

J0THA Ha cJ1adbIx rpyHTax. M., 1974, 57 ¢ (T'oc. Bcecoro3H. J10p. HAyYHO-UCCIIE]T.

WH-T).

[TocoOue mo NMpoeKTUPOBAHUIO 3€MJITHOTO MOJIOTHA aBTOMOOMJIBHBIX JOPOT Ha

cnabbix rpyHTax. M3ganme odpunmansuoe. Muntpanc Poccun, ®JIA, Mockaa.

2004.
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aJbHBIX T€0TeXHUYECKUX padoT. CTpyiiHas 1ie-
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works — Jet grouting)
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