TOMSK TOMCKWUW
POLYTECHNIC NONNTEXHUYECKUIA
uUNIVERSITY INIME yHUBEPCUTET

MunucTepcTBO 00pa3oBanus M Hayku Poccuiickoit @enepannu
®denepanbHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIACHUE
BhICIIIET0 00pa3oBaHus
«HAITMOHAJIBHBIA UCCJEJOBATEJBCKUM
TOMCKHWHA NMOJIMTEXHUYECKUNA YHUBEPCUTET»

NuxeHepHas MIKoJIa MPUPOTHBIX PECYPCOB

Hamnpasnenue noaroroku (cnenuanbHocTh) 21.04.01 «Hedrerazosoe jgeno»
npoduis «HanesxkHOCTh ra30He( TENPOBOIOB U XPAHIIIUIID)

Otnenenue HeTerazoBoro nena

MATUCTEPCKASA INCCEPTALIUA

Tema padoTsl

«MccnenoBanue BAMSHUS KpUOTeiel Ha IPoBeieHUe padoT MO YKPEIUICHUIO TPyHTa IIPU
CTPOMTENLCTBE U PEKOHCTPYKIIMU TpyOornpoBo10B B ycnosusix Kpaitnero Cesepa»

V]IK 621.644.07: 624.138: 544.774 (211-17)

CryneHnt
I'pynna DPUO Hoanuch Jara
2bM6b Kyrmanos A. T'.
PykoBogurens
J0KHOCTH [2%(0] Yuenasi cTeneHsb, 3BaHne Hoanuck JlaTa
PykoBoaurens bypkos II. B. I.T.H., podeccop
0011
KOHCYJIbTAHTBI:
ITo pasacity «®DUHAHCOBBIM MCHCPKMCHT, PECYPCOId Q)GKTHBHOCTL u pecypcoc6epe>KeHHe»
JloJzKHOCTh (025 (0] YueHasi cTeneHb, 3BaHHeE Moanuch JlaTa
accuctent OCI'H | Makamesa 1O.C.
LIIBUIT

1o pazneny «ConuanbHasi OTBETCTBEHHOCTb)

JloKHOCTH (2% (0] YueHnasi cTeneHnsn, 3BaHne Hoanucek JlaTa
accuctednT OOJ] | Hemmona O. A.
[IBUAIT

KOHCYHBT&HT-J'[I/IHFBI/ICT

JloKHOCTH (025 (0] YueHnasi cTeneHsb, 3BaHne Hoanucek JlaTa
nmouent OHJSI Kopotuenko T.B. K.(.H., TO1IeHT
IIBUII
JAOIIYCTUTD K 3AIINUTE:
Pykosogurens OOII DPUO Y4eHnasi cTenieHb, 3BaHHE Hoanuce Jara
OHJ UILITP bypxos I1.B. I.T.H, ipodeccop

Tomck — 2018r.



Pe3yabTarbl 00yyeHus 10 nporpamMmme

Pe3ynbratel 00yueHus

2

P1

[IpMMEHSITh €CTECTBEHHOHAYYHbIE, MAaT€MaTU4YECKUE» TIyMaHUTapHbIE, 3KOHOMHYECKHE,
WH)KEHEpHbIe, TEXHUYECKHe U TIIy0oKHe IpodecCHOHAlbHbIE 3HAaHUS B 00JacTH
COBPEMEHHBIX HedTerazoBbIX TEXHOJIOIMH TUISL peleHus IIPUKIIAIHBIX
MEXIUCUUIUIMHAPHBIX 33Jad4 W HH)KEHEPHBIX NpoOJeM, COOTBETCTBYIOIIMX MPO(UIIO
MOJITOTOBKH (B HE(PTEra30BOM CEKTOPE SKOHOMHUKH )

P2

[InaHupoBaTh M NIPOBOJUTH AHAIUTUYECKHE W DKCIEPUMEHTAJIbHBIE MCCIECIOBAaHUA C
VICII0JIb30BAHNEM HOBEHIINX JOCTH)KCHUN HAYKU U TEXHUKH, YMETh KDUTUUECKH OLICHUBATH
pe3yibTaThl U JAEJIaTh BBIBOJBI, IOJYYCHHBIC B CIIOKHBIX U HEOIPEACIEHHBIX YCIOBHUSX;
MCIIOJIb30BAaTh  NPHUHLMIIBI  KM300peTaresibcTBa,  IPABOBbIE  OCHOBBI-B  00JacTu
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH

P3

[IposBisATh MpoheCCHOHATBHYIO OCBEIOMIIEHHOCTh O MEPEIOBhIX 3HAHHUSIX M OTKPBITUSIX B
00acTi HeTEra30BhIX TEXHOIOTUH C YUETOM MIEPEJOBOTO OTEYECTBEHHOTO U 3apy0eKHOTO
OTIbITa; MCIOJIb30BaTh MHHOBALIMOHHBINA MOAXOJ MPHU pa3pabOTKe HOBBIX UAEH U METO/I0B
[MPOCKTUPOBAHMSI 0OBEKTOB HEe()TEra3oBOro KOMILJICKCA /ISl PEIICHUS] WHKCHEPHBIX 3a7ad
pa3BUTHA  He(TErazoBbIX TEXHOJIOTUH, MOJEPHH3AIMM M  YCOBEPUICHCTBOBAHUS
HeTera30BOro MpOU3BO/ICTBA.

P4

BHenpsTh, SKCIUTyaTHPOBaTh U 00CTYKHBaTh COBPEMEHHBIE MAIIMHBI U MEXaHU3MBI IS
peayiM3aKi TEXHOJIOTHYECKUX IPOIECCOB He(Tera3oBoi o0yiacTu, obOecredymBaTh WX
BBICOKYIO 9((EKTUBHOCTH, COOIIOIATh MPaBUIa OXPAHbI 3J0POBbS U 0€30MaCHOCTH TPYAQ,
BEITIONTHATH TPEOOBAHUS T10 3aIUTE OKPYKAIOIIEH CPEIbI.

P5

EBICTpO OPUCHTHPOBATLCA H BBI6I/IpaTI> OIITUMAJIBHBIC PCHICHHA B MHOFO(l)aKTOpHBIX
CUTyalludaXx, BJIaACTb METOAaMHU W CPCACTBAMH MATCMATHYCCKOI0 MOACIUPOBAHHUA
TCXHOJIOTHUYCCKUX ITPOLECCOB U 00BEKTOB

P6

O PexTUBHO HCIIONB30BATH JHO0OW HMEIOLIUICS apceHal TEeXHUYECKUX CpPEICTB s
MaKCUMaJIbHOTO MNPUOJNMKEHHUS K TIOCTABICHHBIM IPOM3BOJACTBEHHBIM IEISAM IpU
pa3paboTKe W pealn3aldy TPOEKTOB, TPOBOAWTH HKOHOMHUYECKHH aHaIW3 3arpar,
MapKETUHTOBBIE HCCIIeI0BaHUs, PACCUUTBHIBATh SKOHOMUYECKYIO 3(P(PEKTUBHOCTD.

P7

DddexkTrBHO paboTaTh MHAUBUAYATHHO, B KAUECTBE UJ€HA W PYKOBOIUTENS] KOMAaH/IBI,
yMmeHue (GOpMUPOBATh 3aJaHUSl M ONEpaTUBHBIE TaHbl BCEX BUJOB JESATEIBHOCTH,
pacmpeienaTh O0sS3aHHOCTH YJEHOB KOMAaHJIbI, TOTOBHOCTh HECTH OTBETCTBEHHOCTH 3a
pe3ynbTaThl paboThl

P8

CaMOCTOSITEIILHO YUUTBCA W HCHIPCPBIBHO ITOBLIIIATH KBaJII/I(I)I/IKaI_[I/II-O B TCYCHHEC BCCTO
rnepuoaa HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH, aKTUBHO BJIAACTb MHOCTPAHHBLIM SA3bIKOM Ha
YPOBHEC, ITIO3BOJIAIOLICM pa6OTaTL B HHTepHaHHOHaHBHOﬁ cpeae, pa3pa6aTBIBaTB

JAOKYMCHTAIIMIO U 3alMIIATE PE3YJIbTAaThI I/IH)KeHepHOI\/'I ACATCIIBHOCTH.




TOMSK TOMCKWUW
POLYTECHNIC NONNTEXHUYECKUIA
uUNIVERSITY INIME yHUBEPCUTET

Munucrepcrso o0pazoBanusi U Hayku Poccuiickoii @enepannn
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE yUpexkKAeHNE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKUI YHUBEPCUTET»

WmxeHepHas IIKoJIa IPUPOTHBIX PECYPCOB

Hanpasnenue noarorosku (cnenuanbHocTh) 21.04.01 «Hedrerasoroe aenox»
npoduiab «HaneHOCTh ra30HePTESIPOBOIOB U XPAHUIIUIID)

OtneneHue HeTErazoBOro jeia

YTBEPXAIO:
PykoBogutens OOIT OH/J] ULLITIP

bypkos I1.B.
(IToamucek) ([ara) (®.1.0.)

3AJAHUE
HA BbINOJIHEHNE BbINYCKHOM KBAJIN(QUKAIMOHHOMH PadoThI
B dopwme:
MarucTepCcKoOM IUccepTaluy

CryneHry:

I'pynna (0] 4 (0]

2BbM6b KyrnanoBy Anekcannpy I'aBpunseBuuy

Tema paboThI:
«MccnenoBanrue BIUSHUS KpUOTeNed Ha MpoBeneHHE pabOT MO YKPEIUIGHHWI0 TpyHTa NpU
CTPOUTENBCTBE U PEKOHCTPYKIIMU TpyOOonpoBoi0B B ycnoBusix Kpaiinero CeBepa»

YTBepkeHa MPUKa30M TUPEKTOpa (Jara, HoMep) ot 08.05.2018 r. Ne3215/c

Cpok c1auu CTYJIEHTOM BBITIOJTHEHHON paOOThI:

TEXHUYECKOE 3AJIAHHUE:

HcxonHble 1aHHbIE K padoTe Ilamenmui Ha none3uvie Mooenu, HOpMamueHvle
00KyMeHmbl, YOHO08AsL U NEPUOOUHECKAsL
Jaumepamypa, MoHozpaghuu, y4eoHuxu.




IlepeveHb MoaIeKAMMX UCCAETOBAHUIO, | /. BeeoeHnue

NMPOEeKTHPOBAHUIO U pa3padoTke 2. JlumepamypHuvlii 0030p

BOIIPOCOB 3. Teopemuueckas uacmo

4. Pacuemnas wacmo

5. @Qunancoswiii menedscmenm,
pecypcoappexmusnocmo u pecypcocbepedicerue

6. CoyuanvHas omeemcmeeHHOCMb Npu YKpenieHuu
2PYHmMa OMKOCO8 U OHUW mpauuiei. mpyoonposooda 6
yenosusx Kpaiineco Cesepa

7. 3aknouenue

Ilepeuenb rpaduyeckoro Mmarepuasia Tabauysr — 19:

- 3ombl pacnpocmparnenus 2pyHmos;

- [Ipoyecc ykpennenus cpynma memooom
yemenmayuu,

- Pacuem cmoumocmu mamepuanos Ha npogeoenue
pabom;

- Pacuem amopmu3sayuonnvix omuucieHutl;

- Pacuem 3apabommnotii niamusl compyoHuxkos 3a
8bINOIHEHHYI0 PAbOmMy MemooOM YeMeHmayuu,

- Tapugpvl Ha coyuanvhvie omuucienus;

- 3ampamul Ha npoeedenuss op2aHu3AYUOHHO-
MeXHU4ecK020 MepOnPUIMuUsL;

- [Ipoyecc ykpennenusi epynma Kpuozenem,

- Pacuem cmoumocmu mamepuanos Ha npogederue
pabom;

- Pacuem amopmu3zayuonnvix omuucieHutl;

- Pacuem 3apabommuotil niamusl compyonuxos 3a
8bINOIHEHHYI0 pabOmy YKpenieHus 2pyHma
Kpuozenem;

- Tapughvl na coyuanvrvie omuucieHus,

- Omuucnenus 60 8Heb0NHcemmuble POoHObL;

- 3ampamul Ha npoeedeHus op2aHu3AYUOHHO-
MeXHU4ecK020 Meponpusimusl.

Pucynxu — 17:

- Kpuocenv;

- 3asucumocms MOOYIA ynpy2ocmu om KOIuvecmaed
YUKI08 3aMOPANCUBAHUS U OMMAUBAHUSL,

- Ob0o6Wennas cxema mMemooos hopmMuposanus
NOIUMEDPHBIX 2eNell;

- Cxema pacnonodiceHus cioes epyHma,

- MoposHvle mekcmypol epyHma,

- Cxema 06pazo8anusi 2pyHmoeoll Haneou Ha CKIOHE
MecmHoCmu,




- Cxema nepemeuieHusl vacmuybl
cpyHnma, HGXO@)IWGZZC)Z HA nosepxnHocmu omkoca,

- Homoepamma ons onpedenenus koagpgpuyuenma By
npu npogepke YyCmouyueoCmu KpUGOJIUHEHO20
mpyoonpoeooa;

- [Ipunyunuanvras cxema 3aKpenieHusi OCHOBAHUS.
mpyoonposooa Kpuozeiem,

- Pacuemnas cxema 6epmuKkaibHo20 nepemeueHus
Hegbmenposooa npu ocaoke epyHma;

- Dnropa 3K6UBATIEHMHBIX HANPANCEHU,
BO3HUKAIOWUX 68 Heghmenposode npu ocadke epyHma,

- Oniopa 3K6UBAIEHMHBIX HANPANCEHULL,
B03HUKAIOWUX 8 Hehmenpo8ooe HanpsAHCeHUL Npu
0caoxe epyHma ¢ NPeooNCeHHOU cXemoll
3aKpenieHus;

- Ontopa oegpopmayuu neghmenposooa npu ocaoke
2pyHma,

- Onwopa deghopmayuu negpmenposooa npu ocaoke
2PYHMA C NPUMEHEHUeM KPUO2eJis.




KoncyabTaHThI 10 pa3aeaM BbINMYCKHOH KBAJIN(PUKAIUOHHON PadoThI

(¢ ykazanuem pazoenos)

Paznen Koncynabrant

«PuHaHcoBRII MeHemkMeHT, | Makamesa O. C., accuctentr OCI'H ILIIBUIT
pecypcodhHEeKTHBHOCTH u
pecypcocOepexeHue»

«ConunanpHas Hemmoga O. A., accuctent OO/ ILIBUII
OTBETCTBEHHOCTDL)

HaszBanus pa3aesioB, KOTOPbIC NOJ/KHbI ObITh HAIIMCAHBI HA PYCCKOM U HHOCTPAHHOM SI3bIKAX:

Review of the basic methods for growing ground growing strengths

3aanue BbIIaJI PYKOBOIUTE/Ib:

JlaTta BbI/1auM 32JaHUS HA BbINOJHEHUE BHINYCKHOM 05.09.2016r
KBAJIM(UKAIUOHHOH padoThl 10 JIMHeHHOMY rpaduky
J0KHOCTH [5(0] Yuenas creneHb, Moanucey Jata
3BaHHE
PykoBonurens bypkos Ilerp Bnagumuposuu | A.T.H., 05.09.2017
OOIT OHJ npodeccop
NIIp

BaHaHne NMPUHAJI K UCIIOJTHCHHUIO CTYAEHT:
I'pynna (07 (0] Hoanucy Jara

2bM6b Kyrnanos Anekcannp ["aBpunseBuy 05.09.2017




_ 3AIAHHME JJISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO?®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crynenry:
'pynna DPUO
2BM6b KyrnanoBy Anexkcanapy ['aBpuiibeBuuy

I/IH?KeHepHaﬂ HIKO0J1a

IIpupoaHbIX pecypcoB

YpoBeHs 00pa3oBanus

Marucrparypa

Hal’lpaBJ’leHﬂe/Cl'le].[l/laJ'l])HOCTb

21.04.01 «HedrerazoBoe memno»

npoduib «HanexHocth
ra3oHedTenpoBoioB "
XPAaHUJIALL

pecypcocoepe:keHne:

Hcxonnbie nanHble K pa3neny «OHHAHCOBBIH MEHEIKMEHT, pecypco3(GeKTHBHOCTD H

1. Cmoumocmv pecypcog Hayunozo ucciedoganus (HH):

qu)OpMaquHHblx u yejloeedecKkux

mamepuaibHO-mexHu4ecKux, sHepeemuiecKkux, (I)uHGHCOBbZ)C,

Oyenka 3ampam Ha YKpenjieHue 2pynma omKoco8 u
OHUW ~ mpanwel  mpyoonposooa  Memooom
YemeHmayuu, OyeHKd 3ampam Ha yKpenienue cpynma
OmKOCO8 U OHUW — mpaHuwieli  mpyoonposooa
Kpuozenem

2. Hopmbl u Hopmamuesl pacxo008anus pecypcos

CTO I'asnpom P/ 1.12-096-2004

3. HCT’[OJZb3y€Maﬂ cucmema Ha/lOZOO6JZ09lC€Hu}Z, cmaeku

HAJlo2coe, OMI{MCJZQHML?, ()MCKOHMMPOGGHM}Z u erdumoeauuﬂ

Hanozosulil kooexc P®
@3-213 om 24.07.2009 6 peoaxyuu om 09.03.2016e.
Ne 55-D3

IlepevyeHb BOMPOCOB, MO/IJIEKAIMX HCCIETOBAHNIO,

NMPOEKTHPOBAHUIO U Pa3padoTKe:

anvmepHamug npogederus HU ¢ nosuyuu
pecypcodaghdexmusrocmu u pecypcocbepexcerus

1. OL;QHK(,Z KomMmep4decKko2o nomernyuaila, nepcnekmueHocmu u

- CpagHenue 08yx Memooo8 YKpenjeHus epyHma
(Memoo  yemenmayuu,  YKpeniewue — 2pyHma
Kpuozenem)

2. ITnanuposanue u ghopmuposarue 61003cema HayUHbIX
uccneo006anuil

- Pacuem xanumanvnvix 6n0icenuti Ha npogeoeHue
0anno20 suda pabom);

— Pacyem sxennyamayuontvix u30epiucex;

— Pacuem sxonomuueckoi s¢hpexmugnocmu.

3. Onpedenenue pecypcnoil (pecypcocbepezaioweit),

aghpexmusrocmu ucciedo8anus

@unarncogotl, 0100AHCeMHOU, COYUATLHOU U IKOHOMUUECKOU

- Onpeodenenue pecypcholl (pecypcocbepezaiouyeil)
aghgexmusnocmu npoexkma

Hepeqeﬂb rpac[)nqeacoro MaTEPHUAJIA (c mounvim ykasanuem obazamenbhvlx uepmedicetr) .

1. Pacuemmnvie popmynvl;
2. Tabuuysr — 14 wm.

| laTa BbIxaum 3a1anust [UIs pas/ieia 10 JTHHeHHOMY rpauKy | 16.03.2018r
3aanue BbI1AJ KOHCYJbTAHT:
J0/KHOCTH (1% (0] Yuenas cTenens, Moanucey JlaTa
3BaHHUE
accucteHt OCT'H Makamesa 1O.C. 16.03.2018r
IIBUII
3aanue MPUHSJI K UCTIOJTHEHUIO CTY/IEHT:
I'pynna DO Hoamucr Jara
2bM6b Kyrpanos A.T. 16.03.2018r




3ATAHUE JIJISI PA3JIEJIA

«COIUAJIBHASA OTBETCTBEHHOCTDb»

Crynenry:
'pynna (0] 5 (0]
2BM6b KyrnanoBy Anexcanapy ['aBpuiibeBuuy
HNnxenepHan IIpupoaHbIX pecypcos
1IK0JIa
YpoBenn Maructpartypa Hanpagyenune/cnenmnainbHocts | 21.04.01 «Hedrerazooe
o0pa3oBanus JIeJ10» PO UIIb

«Hanexxnoctb
ra3oHe(TErnpoOBOIOB 1
XPaHUIIHID

Hcxonnsblie 1anHblie K pa3neay «CouuaibHas OTBETCTBEHHOCTH !

1. XapakTepucTrka 00ObeKTa UCCIEIOBAHUS
(BemwecTBO, MaTepHai, NpudOp, arOPUTM,
METOMKa, pabodast 30Ha) U 00JIACTH €T
PUMEHEHUS

Pabounm MecToM sABIsETCS YKPEIUIEHUE IpyHTa IpU
CTPOUTENIBCTBE U PEKOHCTPYKIIMU TPyOOIIPOBOIOB B
ycnoBusax Kpaitnero Cesepa. Pabota ocymectsisercs
METOJIOM HArHETaHWsI KPUOTENIS B CKBAXKUHBI,
MPOOYPEHHBIX HAKIIOHHO C JIBYX CTOPOH TPAHIIIEH.

Bpewmst paOoT 1o yKperuieHuIo TpyHTa - JIeTO

HepequL BOIIPOCOB, MOMJICKAIIUX UCCIICAOBAHUTIO, IIPOCKTUPOBAHUIO U pa3pa60TKe:

1. Ilpou3BoacTBeHHAsA 0€30IACHOCTH

1.1. AHanu3 BBISBJICHHBIX BPEIHBIX ()aKTOPOB
pu pa3pabOTKE U IKCILTyaTalluu
MPOEKTUPYEMOTO PEIICHUS B CIIEAYIOIeH
MOCIIEI0BATEIEHOCTH

Pabora 1o ykperuieHuto rpyHTa HEMOCPEACTBEHHO CBs3aHa
C JIOTIOJTHUTENILHBIM BO3JICHCTBHEM II€ITI0M TPYIIIHI BPEIHBIX
(dakTopos, YTO CYILIECTBEHHO CHIDKaeT
MIPOM3BOAUTENHHOCTh TpyAa. K Takum ¢akropaM MOKHO
OTHECTHU:

1. IIpeBbllIeHNE YPOBHEN LIYyMa;

2. OTkIOHEeHHE [OKa3aTeled KiIuMara Ha OTKPBITOM
BO3IIyXE;

3. TspKecTh M HANIPSHKEHHOCTH (PU3UYECKOT0 TPY/a;




1.2. AHanu3 BBISIBICHHBIX OMACHBIX (haKTOPOB
npu pa3paboTKe U SKCILTyaTalun
IPOEKTUPYEMOT'0 PEILICHHS B CIIEAYIOIIEH
MOCJIE0BATENIbHOCTH

Ha o6bekTe ykperieHue rpyHTa OTKOCOB M THUTI] TPAHIIICH
TpyOOIIPOBOIOB METOJOM HArHETaHUs KPHUOTeNs, MOTYT
BO3HUKAThH OTACHBIE CHUTyallly JUIA pabovero mepcoHana, K
HUM OTHOCSATCS:

L. JBmwxkymuecs MAaIIuHBI u MeXaHU3MBbI
MIPOM3BOJICTBEHHOTO o0opymoBaHU (B T.4.
Ipy30MO0AbEMHBIE)

2. DICKTPHYCCKUI TOK;

3. IToxapoonacHOCTb.

4. DneKkTpuuecKas ayra U MeTaJUIMYeCKUE UCKPBI
IIpumeuanue: IloxkapoomnacHocTh onrcana B 3.1 kak UC

2. DKoJiornyeckas 0€30MacHOCTh:

[Tpn ykperuiennn rpyHTta OyIeT OKa3bIBaThCs HETATHBHOE
BO3JCHCTBHE, B OCHOBHOM, Ha COCTOSHHE 3EMENbHBIX
pecypcoB 1 aTMOC(EpHOTr0o BO3ayXa.

1. OxpaHa 3eMeNbHBIX PECYpPCOB U PACTUTENBHOTO MUPA;

2. OxpaHa aTMOC(EPHOTO BO3TyXa.

3. bezonacHocThb B Ype3BbIYAHBIX
CUTYyalMsIX:

B paiioHe pAesaTeNbHOCTH BO3MOKHO BO3HHKHOBEHUE
CIEAYIOLIMX BUJIOB YPE3BbIYANHBIX CUTYALMHl Pa3InYHOIO
xapakrtepa.

OI[HI/IM N3 OCHOBHBIX TaKHUX CI/ITyaHI/II\/'I SABJIACTCA — Homap.

4. IIpaBoBbie ¥ OPraHU3ALMOHHBIE BONPOCHI
o0ecreueHns 0€30IMaCHOCTH:

CrnenmanbHble IPAaBOBbIE HOPMBI TPYAOBOTO

3aKOHOJIATENNbCTBA.
| JlaTa BBIIAYM 3a1aHHS 105 Pa3Aea 10 JTHHEHHOMY rpaduKy 16.03.2018
3agaHue BbI1aJ KOHCYJIbTAHT:
JokHoCTH [01% (0] Yu4eHnas creneHb, Moanuch JlaTa
3BaHHUE
accuctenT OO/ | HemmoBa Onbra
HIBUIT AJleKcaHIpOBHA
3aaHue NPUHSAJ K UCIIOJTHEHUIO CTY/ICHT:
T'pynna ®UO Hoamucn Jara

2BbM6b Kyrnanos Anekcanap ["aBpunbeBny 16.03.2018




MunucrepcrBo o0pazoBanust 1 Hayku Poccuiickoii @enepannn
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEe/IbHOE YUPEXkKIEHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKUIA YHUBEPCUTET»

NnxenepHas mkoa npupoIHbIX PeCypcoB

Hamnpasnenue: 131000 Hedrerazooe nemno

YpoBeHb 00pa3zoBaHUs: MarucTparypa

[Tepuon BeimonHEeHUs: oceHHUI/BeceHHui cemectp 2017/2018 yuebHoro roga
dopma npeacTaBiIeHUs paboThI:

MarucCTepCKas AucCcpranusa

KAJIEHJIAPHBIN PEVUTUHI -TIJIAH BbIno/iHeHus
BBINIYCKHOI KBAJIN(PUKAIMOHHONH padoThI

‘ Cpok cliauu CTYJICHTOM BBIIOJHEHHON Pa0bOThI ‘

JdaTa Texkyuiero ITpouent
KOHTPOJIsSI Ha3Banue pasnena / Buja padothl (Mcc/iei0BaHMSA) BBLITIOJIHEHHUSI
26.09.2017 |BBenenue 5
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Pedepar

BrimyckHas kBanudukaionHnas padota cogepxxkut 120 ctpanuil, 17 pucyHKOB,
19 Tabaum, 45 UCTOYHUKOB.

KitoueBbie cioBa:

Tpaniies, Kpuoreib, YKpeIUIEHHE TPYHTOB, PEKOHCTPYKIUS TPYOOIPOBJOB,
CTPOUTENHCTBO TPYOOTIPOBOIOB, KPUOTPOITHBIE TOJTUMEPHBIE MaTEPHAIIBI.

[lenb naHHOW PaOOTHI:

MOBBIIICHHE MPOYHOCTHBIX XapaKTEPUCTHK T'PYHTA OTKOCOB M JHUII] TPAHIICH
MIPU CTPOUTENBCTBE U PEKOHCTPYKIIMH TPyOOonpoBo 0B B ycinoBusax Kpaitnero Cesepa.

B mpouecce uccnenoBanus npoBOAMINCE:

aHallM3 CYIIECTBYIOIIMX METOJOB YKpEIUIGHHS TpyHTa, J1abopaTOpHBIC
UCIIBITAHKUSI ~ MPOYHOCTHBIX  XAPAKTEPUCTUK  CYIJIMHUCTOTO  TPYyHTa,  pacuer
TpyOOIlpoBOZAa HAa  NIPOYHOCTh W YCTOMYMBOCTb,  aHaJU3  HaIPSHKEHHO-
ne(hOpMHPOBAHHOTO COCTOSIHHS TPYOOIIPOBO1a B MporpaMMHOM kKoMmimiekce ANSY'S.

B pe3ynbraTe uccineaoBaHus:

BBISIBJICHO, YTO TIpu JO0OaBJIEHUUM B TPYHT pPacTBOpa HEOOXOAUMOI
KOHIICHTpAlM! MOJIMBUHUIIOBOIO CIIUPTa €ro YAEJIbHOE CIEIUIEHHWE YyBEIMYMBaETCH,
OTIpE/ICNICHO, YTO HMCIOJb30BaHUE KPUOTENS B KayeCTBE YKPEIUIAIOLIEro Marepuana
rpyHToB B ycioBusx Kpaiinero CeBepa skonormyecku OezonacHa u Oe3BpefHa AJis
JOZIeH, MpeIoKeHa cXeMa YKPEeIJICHHs TPYHTa KPHOTelIEM.

DOxoHmuueckas 3((PEeKTUBHOCTB:

3aTpaThl Ha MPOBEACHNUE PadOT MO YKPEIUICHUIO TPYHTAa METOJIOM IIEMEHTAIUN
coctaBsitoT 3 880 500,44 py0. 3a ydacTok npoTsHKEeHHOCTHIO 100 M, UTO BBITO/THEE €CITU
TOT € Yy4acTOK OyIeT ykperuieH kpuorenem cronmocThio 1 330 406,55 pyo..

OO6acTh MPUMEHEHUS

MOKET OBITh MPUMEHEHA /IS YKPETUICHUSI TPYHTOB JTHUIIl M OTKOCOB TPaHIIEH

IIPU CTPOUTENICTBE U PEKOHCTPYKIIUU TPYOOIIPOBOIOB.



Onpenenenus

I'pyHT —MHOTOKOMITOHEHTHBIE IMHAMUYHBIE CUCTEMBI (TOPHBIE MOPOIbI, TTOYBHI,
OCaJIKM U TEXHOT€HHbIE O0pa30BaHWsA), paCCMAaTPUBAEMbIE KAaK YacTh I'€OJIOTHYECKON
Cpellbl M U3y4yaeMbl€ B CBSI3U C MHKEHEPHO-X035UCTBEHHOM JESTEIIbHOCTHIO YETIOBEKA.

Kpuorponnbie mnojmMepHble MaTepuajbl (Kpuoreau) — 1) B XUMUU U
TEXHOJIOTHM HEOPraHUYECKUX MAaTEpPHAIOB - BBICOKOIIOPHUCTBIA MOHOJIUTHBINA WM
MOPOIIKOOOPa3HbIN MPOAYKT CyOJUMAIMOHHOM CYIIKH 3aMOPOKEHHBIX CYCIIEH3UH U
reied W WX TOCIeAyIoIer TepMooOpaboTkW; 2) B XUMHH M TEXHOJOTHUH
BBICOKOMOJIEKYJISIPHBIX COEJUWHEHUN - MPOAYKT HU3KOTEMIIEPATYPHOIO BO3JEHCTBHS
(3aMopakuBaHUE, OTTAMBAHUE) HA PACTBOPHI M KOJUIOMIHBIE AUCTIEPCUU TIOJMMEPOB U
MOHOMEPOB, YacTO C MOCIEAYIOUIEH CyOIMMallMOHHON CYIIKOM;

Mep3able TpPyHTBI — B TEXHUYECKOM JMTEPAType YacTO HUMEHYIOT
«KPUOTEHHBIMU» (KpHUOC, Tp. — XOJIOM, Jieq). Js rpyHTOB 3TOro Kiacca XapakTepHbI
CTPYKTYpPbl C KpPHUOT€HHBIMU CBS3SIMH, T. €. CTPYKTYpbI, CKPEIUICHHBIE JEISIHbIM
HEMEHTOM. Mep3in0oe COCTOSsHME TPYHTOB, T. €. B YCIOBHMSX OTPULATEIbHBIX
TeMIIepaTyp, ObIBAET BPEMEHHBIM U IOCTOSIHHBIM (BEYHBIM).

YKpenieHue rpyHTOB — 3TO COBOKYIHOCTb CTPOUTENBHBIX OIEpauuil I10
BHECEHUIO BSKYIIUX U JPYTHX BEUIECTB, 00ECIEUNBAIONINX CYIIECTBEHHOE U3MEHEHHE
CBOMCTB I'PYHTOB C IPUJAAHUEM UM TPeOyeMOM MPOYHOCTH, 1€POPMATUBHOCTH, BOJIO- U

MOPO30CTOMKOCTH.
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BBE/JIEHHE

OcBoenue npupoHbIX pecypcoB CeBepa U TEPPUTOPUM C BEUHOM MEP3TIOTOM
ABJISIETCA  TEPBOOYEPENHOM TOCYIAapCTBEHHOM 3aJadeil, pelIeHue KOTOpOH
OCJIOXKHSIETCSl DKCTPEMAIbHBIMUA KIMMAaTUYECKUMH ycioBusiMu. Hedrexummueckas
IIPOMBIIIICHHOCTh UIPAeT CYIIECTBEHHYIO POJIb B MUPOBOM JKOHOMMKE, OKAa3bIBas
3HAYUTENBHOE BIMSAHUE HA KIIFOUEBBIE OTPACIN NPOMBIIIIIEHHOCTH, CTPOUTEIBCTBO U
CeNIbCKOE XO35AUCTBO. B CBSI3U C ATHM, BOMPOCH! MPOESKTHUPOBAHUS U 00YCTPONCTBA
He(TEra3oBbIX MECTOPOXKJICHUH B CeBEpHBIX pernoHax PD mMmeroT cTparernueckyro
3HAYUMOCTb.

B nmpouecce npoekTupoBaHus, CTPOUTENBCTBA U AKCIUTYaTAIllM MaruCTPaJIbHbBIX
TpyOOIIPOBOJOB 0CO00€ BHUMAHHE yJIEIsETCsl BOIpocaM 00ecredeH s] IPOYHOCTH U
YCTOMYMBOCTH ITOJA3EMHBIX COOPYKEHHUU B JOJTOCPOYHON NIEPCIIEKTUBE.

AkTtyanbHocTh: IIpobGnema »skcmutyatanuu HedTe- M ra30TpaHCHOPTHBIX
O00BEKTOB Ha HECTAOMIIBLHO MEP3JIbIX TPYHTOBBIX OCHOBAHHUSX SIBJISIETCS HAPYIICHUE UX
YCTOWYMBOIO TMOJIOKEHUS BCIEACTBUE OTTAMBAHMS, OOBOJIHEHUSI U Pa3ylNpOYHEHUS
MEpP3JIbIX TPYHTOB.

Cy1ecTBYIOT pa3ilyHble CIOCOObBI 3alUThl Ta30TPAHCIOPTHBIX OOBEKTOB OT
IIOTEPU YCTOMYMBOCTH BCJIEICTBUE PA3PYILUECHHUS TPYHTOB OCHOBAHWUM TalbIMU H
NOJ3EMHBIMU BOJAAMH, TaKW€ KaK, LIEMEHTHPOBAaHWE, CUJIMKATU3aLMs, XOJIOIHas
OUTyMHU3aIMs, 3aMOPAKMBAHKE, IEMEHTALMS U TJIMHU3ALINS, KOTOPbIE PEaIn3yOTCs B
BHJIE UHBEKIIUM B 3€MEJIBHOE IOJIOTHO WJIA MIOBEPXHOCTHOIO HaHECEHUs. B ycioBusx
CE30HHOTO OTTaWBAHUSA-TIPOMEP3aHUsI TPYHTA OTHU CHOCOOBI Manod(PhEKTHUBHBI,
IIOCKOJIBKY ~TpaJWLMOHHBIE MaTepuaibl B XOAE 3aMep3aHus — OTTauBAHUSA
pas3pyLIaroTcs.

[ToaTOMy mpH MPOEKTUPOBAHUH U CTPOUTENBCTBE HE(PTE- U ra30TPAHCIIOPTHBIX
OOBEKTOB yKa3aHHbIE CIOCOOBI MPAKTHUYECKH HE MpUMEHAIOTCS. TakuMm oOpazom,
aKTyaJIbHOW HAay4YHO-TEXHUYECKOW 3ajjadeil sBISICTCS HEOOXOIMMOCTh aHajan3a
NPUMEHEHUSI KpUOTelid, KOTOphle O0JaJa0T BBICOKOH YNPYroCcTbI0 U XOpOIIEH
aJAre3sven K TPYHTY Ui NPUMEHEHUS B PallOHAX BEYHOW MEP3JIOTHI. lIpumeHeHus

KpUOTEJsl MO3BOJUT obecreunTh 3(h()EKTUBHYI0O W 0€30MaCHYI0 IKCIUTyaTalluio U
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CHHU3UTb CTOHMMOCTL COACPKAHUIA He(bTe — W Ta30TPAHCIIOPTHHBIX 06’I)€KTOB,

COOPYKEHUH U JOPOT B YCIOBUAX CE30HHO-MEP3JIBIX U BEUHOMEP3JIBIX TPYHTOB.

OO0beKkT wuHccaen0BaHMsI — CHOCOOBbl yKperuieHuss rpyHTa B CeBepHBIX
YCIOBUSX.

IIpeaMer wmccjieq0BAHUA — KPHOTPOIHBIC TIOJUMEPHBIC MaTEPHAITBI
(kpuorenn).

esabi0 padoThI SIBIASETCS MOBBIIMICHUE MTPOYHOCTHBIX XapaKTEPUCTUK TPYHTA
OTKOCOB W JTHUII TPAHIIEH TPHU CTPOUTEIHCTBE U PEKOHCTPYKITUU TPYyOOIIPOBOIOB B
ycinoBusix Kpaiinero Cesepa. [l JOCTHXKEHUS STOM 1eId HEOOXOAMMO PEUIUThH
CJIeIyIOLIUE 3a/1auu:

1. UccnenoBarh BIMSHHE KpUOTeNed Ha MPOBEJAEHUE paldOT MO YKPEIJICHUIO
IpyHTa MPU CTPOUTETHCTBE U PEKOHCTPYKIIMH TPYOOIIPOBOIOB B ycioBusax Kpaiinero
Cesepa.

2. IlpoBectn mabopaTOpHBIE HCCIENOBAHUA MPOYHOCTHBIX XapPaAKTEPUCTUK
CYTJIMHUCTOTO TPYHTA.

Hayynasi HOBHM3HA HCCJIEIOBAHHUSI OCHOBBIBA€TCA HAa TOM, 4YTO
HAHOCTPYKTYPHPOBAHHbIE KPUOTPOMHBIC TMOJMMEPHBIE MaTepHallbl  00J1alaroT
YIYUYIIEHHBIMA TETUIO(PU3UUECKUMU U MEXAHUYECKUMH CBOMCTBaMHU, OHU MOTYT
HalTH TPUMEHEHHE ISl CTPOMTEILCTBA B paillOHaX pPACHpPOCTPAHECHHUS! MEP3JbIX U
MHOT'0JIETHEMEP3JIbIX TPYHTAX.

JI71s1 cTpoUTeNbcTBA TPYOOIIPOBOIOB B TAKMX palloOHaX BOZHUKAET Mpodiiema Mo
MOJIJIEP>KaHUIO TTOBBIIICHUIO HECYIIEH CITOCOOHOCTH TPYHTA.

[Ipumenenue Kkpuorenass Uil yKpeIJIeHWs TpyHTa B  CTPOUTEILCTBE
TpyOONIPOBOZIOB, MMEET PsJ KOHKYPEHTHBIX MPEUMYIIECTB TEpea OCTAIbHBIMU
METOJAMU:

o [Ilpennaraembie Kpuoreiu o0JAJAIOT BBICOKUMU THAPOU3OJSIIMOHHBIMH,

NPOTUBO(PHIIBTPAITMOHHBIMA W TIPOTUBOMUTPAIIMOHHBIMUA ~ CBOWCTBAMH B

TIOPUCTOM CPEAE;

17



e (Ce3oHHBIC KOJIEOAHUS TEMIIEPATYP, YaCTO HAOIIOAaeMbIe BO MHOTHX 00JIaCTsIX
Poccun, ciocoOCTBYIOT YBETMUYEHUIO WX TMTPOYHOCTH, YIIPYTOCTH U YCUIUBAIOT
MX CLEIUIEHUS C TIOPOJIOH;

e X npuMeHeHHEe BO3MOKHO Ha TEPPUTOPHHU C BEUHOH MEP3JIOTOM;

e Kpuorenu sxonoruyecku 0e30MacHbl sl OKPYKAIOMIeH cpeabl U 0e3BPEIHBI
JUISL TFOJIEH Y dKUBOTHOT'O MUpA.

Ucxonsi, w3 BbIIIEYKA3aHHBIX NPEUMYIIECTB JaHHBIA METOJ  MOXET
CYIIIECTBEHHO CHU3UTh PUCKHU MPH AKCIUTyaTalluu TPyOONPOBOIOB, CBSA3aHHbBIE CO
CJIO’KHBIMH MPUPOJHBIMU YCIOBUSIMH.

IIpakTHYeckasi 3HAYMMOCTH padoThl. Ha 0OCHOBaHUY MTPOBEICHHOIO aHAIK3a

pa3paboTaTh PEKOMEHJIAlMK 0 MPUMEHEHUIO KPHUOTeNs JJisl YKPEIJICHUS TPyHTa B

CeBepHBIX yCIOBUSAX.
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1. JUTEPATYPHBIN OB30P

TeopeTtnueckoit 1 METOAOIOTHYECKON 0a301 HCCIEAOBAHUS OCTYKIIN TPYIbI
OTEUECTBEHHBIX U  3apyOEKHBIX HIKOHOMHCTOB, JIOKYMEHTHI HOpPMATHUBHO-
METOJMYECKOT0 XapaKTepa, MaTepuasbl NEPUOJUUYECKON MeyaTH U UH(popManus u3
WHTEPHET-UCTOYHUKOB.

B ocHOBY uccneoBaHusl TMOJIOKEHBI HayyHble NMyOJUKAIMK W Pa3pabOTKU
ToMCKuX yueHbIX u3 Mucturyra xumun Hedptu CO PAH u mpakTudeckue mpumepsl
YCHEMIHOTO MPUMEHEHHUs Kproresne B CeBEpHBIX yCIOBUSX.

Kpuotpornubeie mnoguMepHble MaTepuainbl (KpUOTelId) — 3TO MPOAYKT,
00pa30BaHHBIN U3 PACTBOPOB MOJMMEPOB NoMBUHUIIOBOTO criupTa (nanee [IBC) ot
5 mo 10 macc. % c Bomoit 90 - 95 macc. % (IOMOTHUTENBHO MOTYT J0OABISATHCS
pasznuuHble npucanaku), npu Temneparype 0-20°C mpencraBieHbl Buae eeneti (CM.
puc.l, a), a mocie HU3KOTEMIIEPATYpPHOTO BO3JACUCTBUSA (3aMOpaXUBaHUU U
OTTauBaHUU) OOpa3yloTCs TaK Has3biBaemble xpuoceiu (cMm. puc. 1, 6), ¢ BBICOKOU
YOPYrOCTbIO M aJre3ued K TMopoJe. 3aMeyeHO 4YTO, 4YeM OOoJblle LUKIOB
3aMOpaXMBaHUs — OTTAMBAHMS, a TAKXKE IPU U3MEHEHUU KOHILIEHTpaui 5-10 macc.
% IIBC, ero mexanndeckue CBOMCTBA: (IPOYHOCTb, aAre3usi C TPYHTOM U YIIPYTOCTh)
yBenuuuBaeTcss (cMm. puc.2).  OO0oOmieHHas cxeMa MeTo0B (OPMHUPOBAHUS
MOJIMMEPHBIX TEJIEH, ONMMCAHHAs JOKTOpPOM xumuueckux Hayk, B.U. JlozuHCckuwm,

IIpEACTABIICHA HA puC.3.

a 0

Pucynok 1
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Pucynok 2 — 3aBUCUMOCTb MOAYJISL YIIPYTOCTH OT KOJUYECTBA IIUKIIOB

3amopaxkuBanust v ortauBanus (1-5%I1BC; 2- 10%IIBC)

Hecumreie
MOTHMEPEL
Habyxanpe
|I JInorenn |
Kceporenn J _
Meneobpasosanne B CPele PACTBOPHTENS
- = Kemposanne pac-
Ieneobpaso- Ieneobpasosanne po P
— TBOPA NOIHMEPA IIPH
Mhosume- Cromega PameTnmeamen Famue B eneres B cueTeme noi- VXYIIICHHH TEPMOIH Crapenne
L —— NOIHMEPOB FOHMEPHIALIR Me momAMep = HICKTPOMIT = HAMHIECKOrO &qecr KO, 'LI[J:]IJHOFO
MOHOMEPOB JHAMEDO (MOHEOHICHCALHS) CIIHBAFOIITHI COINBAIOITHE )
B Macoe Ba PACTBOPHTENS: 9ac- 3078
B Macce B pacTBOpe areHT (B pac- NPOTHBOHOHE
THYHAS EPHCTA1IH3A-
TBOpE) (B pacTeOpe)
IHE NoIHMEPa

h\lk)puthlle HIH OTTAHRAHRE

| Kpuorenn |

Pucynoxk 3 — O6o01ienHas cxema MeTo10B (hOPMUPOBAHUSI TIOTUMEPHBIX

renemn

Crpyktypa Kkpuorens oOpasyercs TNpU 3aMOpPaXMBAHUHU, BCJIEIACTBUE
oOpa30oBaHUsI KPYMHBIX KPHUCTAJIOB PACTBOPUTENS, MPUBOJAIIUX K BBITECHEHUIO
TBEPJBIX YACTHI] B IPOCTPAHCTBO MEXKTY KPUCTATIAMHU

VY nanenue 3aMOpPOKEHHOTO PACTBOPUTENS IMyTeM CyOJMMalUu MPUBOIAUT K
00pa30BaHUIO KAPKACHBIX CTPYKTYP C KPYMHBIMH (OT €MHHMII 10 COTEH MKM) TIOpaMu
Ha MECTE yMaJIeHHbIX KPUCTAJUIOB JIbJIa, YTO TOBOPUT O BBICOKOH TUAPO(HOOHOCTH.
CTpyKTypHBIE DJIEMEHTHl KApKaCHOM CTPYKTYpPBl COCTOSIT M3 TBEPIBIX YaCTHI]
CYCIEH3UH, KaK MPaBUJI0, HAHOPA3MEPHBIX C yAeIbHON moBepxHOCThIO OT 300-400

M2/ o 700-800 m%/r [1].
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Jlanubpie Kpuorenu o00J1aal0T HU3KOM TEIJIONPOBOJHOCTHIO B OTIUYHE OT
OCTAJIbHBIX NMPUMEHAEMbIX MAaTEPHAIOB MIPU HU3KUX TEMIIEpATypax, 4To JEJIAET €ro
PUMEHCHHE TICPCIICKTUBHBIM B CEBEPHBIX paiioHax [4].

Takum 06pa3zom, MOKHO C/IeNIaTh BBIBOJ] O MPEUMYIIIECTBEHHBIX OCOOEHHOCTSIX
KpUOTeJIA:

- BO3MOKHOCTb IPUTOTOBJIEHUS STUX PACTBOPOB HEMOCPEICTBEHHO B 30HE
MPOU3BOJICTBA padoT;

- MOTYT UCIIOJIb30BATHCS B 30HE BEYHON MEP3JIOTHI;

- AKOJIOTMYECKU O€30MaCHBI 111 OKPY KAOIIEH Cpeabl U AJIs JIIOJIEH;

- yeM OoJibllie IHUKIOB «3aMOpPaXMBAaHUE-OTTAMBAHUE» HCIIBITHIBACT
KpHUOT€JIb, TEM JIYYIlIE CTAHOBATCS €r0 MEXaHUYECKHE CBOMCTBA: YBEJIIMUUBAETCS €r0
IIPOYHOCTb, YIIPYTOCTh, YCUIIMBAETCS CLUEIUICHHUE C IIOPOAOH;

- YCTOWYMBBI K Pa3JINYHBIM BO3JECUCTBUSAM OKpYXKarOIEH Cpensl: BOJE,
MUKpOOpraHu3Mam, yabTpaduoieTy U BICOKUM IepernagaM TeMIiepaTyp BUOpausm
Pa3IUYHOTO MPOUCXOKIACHUS;

- BpEMS U TEMIIEPATYpPy resieo0pa3zoBaHus MOKHO PETYIHPOBATH;

- 00J1a/1at0T HEBBICOKOM CTOMMOCTBIO 32 CUET MCIIOJIb30BAHUS B COCTaBE,;
KpUOTres, IPOJIyKTOB KPYMTHOTOHHA>KHOTO TPOMBIIIJIEHHOTO MPOU3BOACTBA.

HccnenoBannem ocoOeHHOCTEN pruMeHeHUs! Kpuorelid B CeBepHbIX YCIOBUAX
sannmanuch dydaesa M.C., Anrynuna JLK., Mamxkaii B.H., OcsunukoBa B.C.,
®dunatoB /. A.

CnocoObl yKperuieHHsl Ca0bIX TPYHTOB OCHOBAHHUSI 3€MIISIHOTO TOJIOTHA M
cocTaBa Juisi ero ocymiectBieHus ucciegoBaiu AnrtyHuHa JIK., Xomenko A.IL,
Curaues H.I1., bnaropasymoB U.B., Konsimes C. C. u ap.

[IpumepoM  yCHEMIHOTO TNPUMEHEHHsI KpUOTENEd  SIBUJIOCHh  CO3JaHHE
OpPOTUBOPUIBTPAIMOHHOM  3aBechl Ha  IuloTMHe Mpensxckoro  ruapoysna
akuroHepHor koMmanuu «AJIPOCA», pacniosioxKEHHON B pallOHE BEUHOW MEP3IIOTHI
(r. Mupssiii Pecryommka Caxa (AkyTtus).

B 2003-2005 rr. na motune Upensixckoro ruapoysna AK «AJIPOCA» (r.

MupHbIii) KpUOTENIb UCTIOIL30BAIN JUTsl (POPMHUPOBAHUS MPOTUBODUIBTPAIIMOHHOTO
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sKpaHa nyteMm 3akadkd 1500 M pactBopa kpuorens B 63 CkBakuHbl. Pesynbrar
MOJIOKHUTENbHBIA, COCTOSIHUE IUIOTHHBI  CTA0MJIM3UPOBAIOCH, JMKBUIMPOBAH
BOJIOIIPUTOK B 30HAX 3aKAYKU PACTBOPA KPUOTEIIS.

B 2004 r. mpoBeneHbl OMBITHO-MPOMBIIIUICHHBIE PaOOTHI C MPUMEHEHHEM
KpUoOTeNs Jisl JTUKBHIALMU TPUYCTHEBOM BOPOHKHM Ha ckBaxkuHe 338/2 Cpenne-
XyJABIMCKOTO MECTOPOKIEHHUS, . Hambim.

B 2006-2009 rr. Uacturyrom xumun Hegptat CO PAH BbInonHEeHbI paboThI MO
UCCJICIOBAaHUIO BO3MOKHOCTH IIPUMEHEHHS TeNIe00pa3yIoIIuX COCTABOB JISI CO3/IaHUS
JOTIOJTHUTENBHBIX 0apbepoB 0OE30MAaCHOCTH B YCIIOBUSX HA3€MHBIX U TMOA3EMHBIX
xpanwnn] PAO CXK, nukBHIanuu BO3MOXKHBIX aBapuMHbIX cuTyanui. Ilo
pe3ysbTaTaM  BBIIIOJIHEHUS pabOT JlaHbl PEKOMEHJAIMM MO0 NPUMEHEHUIO
reneoOpa3yloIuX  pacTBOPOB Uil CO3JaHUSl  NPOQMIBTPALMOHHBIX U
IPOTUMUIPAIIMOHHBIX 3KPAaHOB HAa MYTH MUTPAIMU 3arps3HEHHBIX BOJ B MEPBOM
BOJIOHOCHOM TOpPHU30HTE U IO CHoco0aM MOCTaHOBKU JIOMOJHUTENBHBIX OapbepoB
0e30MacHOCTH B yCIOBHAX HazeMHbIX Xxpanuaun] PAO CXK.

CoBMecTHO ¢ 3abaliKaJIbCKUM HHCTUTYTOM KEJIE3HOAOPOKHOTO TPaHCIOPTa
(Upxyrck) B 2011r. m3roroBiaeHa u ornmpoOoBaHa OMBITHO-TIPOMBIIIJICHHAS YCTAaHOBKA
0 MHBEKTHUPOBAHUIO PACTBOpA KpUOTENsS B TPYHT mpousBoautenbHocThio 200-400
J/49ac, TTyOMHON UHBEKTUPOBAHUS JI0 5 M.

[logoOpanbsl  ONTHUMalbHBIE  COCTaBbl  PacTBOPOB €  3(P(HEKTUBHBIMHU
HanoJHUTENSAMU. [IpoBeIeHbI ONBITHO-MPOMBILIIEHHbIE PA0OTHl HA YYaCTKE JUTMHOU
60 M Boctouno-Cubupckoil sxene3Hoi nopord. PaspaboTaH MeTON MOJTy4YeHUS
MOJMMEPHON MaTPHULIbI KPUOTEJISl C BBICOKOM aAre3nei K NecKy, riMHe U T.1. TBepbie
Y MEJIKOJIUCIIEPCHBIE MHIPEIUEHTHI TPYHTA CBA3aHbI U HAIIOJIHEHBI B KPHOCTPYKTYPHI,
KOTOpBIE €1a00 MOABEPKEHHbIE BETPOBOM 3PO3UH.

KpuoctpykrypupoBaHnre He TOJBKO CKPEIUISIET MOYBY, HO M CHOCOOCTBYET
IPOPACTaHUIO CEMSH MHOTOJIETHUX TpaB W 0Opa30BaHUIO 3€JIEHOTO MOKPOBa, MPHU
ATOM paCTEHUs Jy4lle NEPEHOCAT 3UMHUE MOPO3bl, UX KOPHU HE BbiMep3atoT. KopHu
pacTeHui TaKkXe CIOCOOCTBYIOT YKPEIUIEHHIO MOYBBI, a 3€JeHas Macca, OTMUpas B

3UMHUM IICPHUOI, ITIOBBIIIACT €€ IINIOJOPOIHC.
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OnbiTHBIE PabOTHI MPOBEJEHBI COBMECTHO coTpyaHukamu PAH u MAH B
YuruHckoil obnactu ¥ B mycThiHe ['00uM, Monronus. Ha skcrnepuMeHTaIbHBIX
IUIOIIAJKAX TMOCESHHbIE CEMEHA XOPOIIO MPOopOCid U 00pazoBaiu Oojiee MIIOTHBINA

3€JICHBII MOKPOB 10 CPABHEHUIO C KOHTPOJIBHBIMU IUIONIaIKaMu (0€3 Kprores).
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2. TEOPETUYECKAA YACTb

2.1. PacripocTpaneHne BEUHOMEP3TBbIX TPYHTOB Ha TeppuTopuu Poccun

K paitonam Be4HOMEP3IIbIX TPYHTOB OTHOCATCA SIKyTHs, MaragaHckasi 00J1acTh,
oosbias yacts Yutunckoit u MpkyTckoit o6nacreit, Kpacnosipckoro n XabapoBCKOTo
KpaeB, yacTuuHo TromeHckas u CepanoBckas obnactu u bypsrus.

Yem Ooibllie CcpeaHErojoBasi OTpHIIATENIbHAs TeMIlepaTypa BO3AyXa W,
CJIEI0BATEIbHO, TEMIIEpATypa IPyHTa Ha YPOBHE UX HYJIEBBIX 3HAUEHU, TeM OOJIbILIE
TOJIA BEYHOMEP3JIBIX I'PYHTOB. B ormenbHbIX nyHKTax Poccnm BedHOMEp3ibIE
IpyHTBl BcTpeuaroTcss a0 350 M. BwimensitoT apkTHueckyro, CyOapKTUYECKYIO,
YMEPEHHO XOJIOJHYIO U FOXKHYIO 30HBI PAaCIpPOCTPAHEHUE TPYHTOB (CcM. Tabnuiy 1),
TaKXKe B F0KHOM 30H€ BBIICIAKOT IIOA30HBI IIPEPBIBUCTOrO, OCTPOBHOIO U

PEAKOOCTPOBHOTO PACIPOCTPaHEHUs BeYHOMEP3IbiX rpyHTOoB [10].

Tabnuua 1 30HBI pacipocTpaHEHHs TPYHTOB.

30HbBI CpenHsist TONIIHA Temmeparypa I'myOuHa ce30HHOTO
pacrnpoCcTpaHEeHUS Cl0s1, M (na rmyoune 10 m) OTTauBaHUs, M
ApKTHYecKas 600 or 9 1o 10°C 0,7
CybapkTuueckas 350 ot 3 1o 5°C 1
YMepeHHO-X0JIOTHAS 250 or 1 mo 3°C 15
HOxnas 10 ot 0 o -1°C 3 u Gonee

Tepputopusi CIUJIOMIHOTO PACHPOCTPAHEHHS MHOTOJIETHEMEP3JIOTO TPYyHTA
cocTaBisieT 62% 30HbI MHOTOJIETHEMEP3JIOrO TPYHTA, B TOM YUCJIE apKTUYECKask 30Ha
9%, cyOapkTudeckas 26% u ymepeHHO-xoJiofgHas 30Ha 27%. KOxHas Tepputopus
coctaBisieT 36% TeppuUTOPUU MHOTOJIETHEMEP3TIOro TpyHTa. B o0miem HabmrogaeTcs
npeobJialaHie MHOTOJIETHEMEP3JIbIX TPYHTOB ¢ Temreparypoil ot -2 mo -10°C.
['pyHTBI € 3TOM TeMnepaTypoit 3aHUMarOT 61,3% 30HBI MHOTOJIETHEMEP3JIBIX TPYHTOB
[8].

Cornacuo CHull 23-01-99 tepputopusi st CTpOUTENLCTBA pa3jieieHa Ha
YEThIpPE CTPOUTENIbHO-KIMMaTuueckue 30HbI: |-111 — 30Hb1 paBHUHHBIX TeppuTOpHii; 1V
— 30Ha TOpHBIX oOmacteit. K crpoutenbHo-knmmMaTtuueckoi 30He | oTHOCSTCS

apKTUYECKHE, TYHJPOBBIE W TaeKHbIE TEPPUTOPHUM, MPUYEM B HEW MpeoliadaroT
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I'PYHTBI, UMEIOIIME U30BITOYHOE BOJIOHACKIILIEHHE, T.€. MEPEYyBIAKHEHHOE COCTOSIHUE.
3ona |l mpencraBieHa rpyHTaMu, UMEIOIME B OTJEIbHBIE TOJIbI M30BITOYHOE WIIH
HeycToiuuBoe BojaoHackienue. 3ona 11, camas roxHas Mo pacmoIoKeHUI0, UMEET
IPYHTBI HEJOCTATOYHOT'O BOJIOHACHILLIECHHUS.

Ha Aswmarckyro yacte npuxoautcs 77% tepputopun Poccun. B 3T0il wactu
npeo0iasaeT CTPOUTENbHO-KIMMaTuyeckas 30Ha |, mpuuem 79% ee TeppuTopuu
3aHUMAIOT BEYHOMEpP3Jble TPyHTH. B eBpormelickon yactu Poccun BeyHOMEpP3IIbIE
3aHUMaIOT 8,2 % TeppuUTOopuH, 4TO 0O0YCIOBUIIO IEPBOCTENICHHOE U3yUEHHUE MpoIiecca
pa3pabOTKU TalbIX M CE30HHO-MEP3JbIX TpyHTOB. CHCTEMaTH4YeCKoe HU3y4YeHUE
BEYHOMEP3JIBIX TPYHTOB KaK Marepuania, NojJiexaliero pa3padbortke, Hayato B 70-e
rOJIbl U CBSI3aHO C BO3pAcTaHWEM 00bEMOB KAaIUTaJIbHOI'O CTPOUTEILCTBA B A3HMATCKON
vyactu Poccun [8].

OnpenensitomuM (paxkTopoMm pa3pabOTKU U HUCTOIb30BAHUS TPYHTOB CUUTAIOT
MEP3JI0THO-TPYHTOBBIE yclI0BUs. OCOOEHHOCTh BEYHOMEP3IIBIX TPYHTOB 3aKIH04AETCS
B HEIMPEPHIBHOM M3MEHEHHHM WX TEMIEpaTypbl, U cOCTaBa, U cBoMcTB. CBOICTBa
BEYHOMEP3JbIX TPYHTOB 3aBUCAT OT KIMMATHYECKHX YyciaoBuil. B obmem psay
CONPOTHUBJISIEMOCTH MAaTEPHAIIOB PA3PYLIEHUIO BEYHOMEP3JIBIE T'PYHTHI 3aHMMAIOT
MPOMEKYTOUHOE TMOJOKEHNE MEXAY TaKUMU MaTepuajlaMy, Kak OCTOH U ChIIlyuue
HECKH, UCIIOJIb3YEMBIE MPU CTPOUTENBCTBE TPYOOIIPOBOAOB ISl OAJIJIACTUPOBKU U JIJISt
yKpeIuieHus rpyHTa [6].

2.2. O6mme moI0KeH!sI 1 0COOCHHOCTH BEUHOMEP3IBIX TPYHTOB

B pe3ynbrare AeiCTBUS OTPULATENBHBIX TEMIIEPATYP TPYHT ¢ NOBEPXHOCTH
MIPOMEP3aET, MPEBPAIIASICH B MEP3JIbII 1 BEUHOMEP3JIbIA KOTOPBIM B TAKOM COCTOSIHUU
OCTaeTCs B TECUEHUN MHOTHX JIET.

[ToBepXHOCTHBII CIION TPyHTa MPOMEP3aeT U OTTAUBACT, TAKOU CIIOM OOBIYHO
HA3bIBAET JIEATEIbHBIM WM CIIOEM, IPOMEP3AIOIIMM M OTTaUBAIOIIUM CE30HHO, TaK
KaK B HEM MPOUCXOJISAT UHTEHCUBHBIE MPOLIECCHI, a TAK)KE MPOCKTUPYIOTCS OOBEKTHI
YeJIOBEUYECKOM KM3HEACATCILHOCTH.

Paznuyaror gesitenbHbIe CIIOU, TaKKE Kak MepeneTku (puc. 2, a), 00pa3yromuecs

B BUJIE CJIOS MEP3JI0TO TPYHTA HEOOJBITION TOIIINHBI, Yallle BCEro 00pasyromuecs mpu
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WU3MEHEHUHU TeMIIepaTyphl HIDKE CPETHETOA0BON MM M3MEHEHUH MECTHBIX YCIOBHU
npomep3anus [9].

CrnuBaronuiicss aesatenbHbIA cnoil (puc. 4, 0), KOrja rpyHT IMpoMep3aeT 0
BEpXHEH TPaHUIIBI CJI0S BEYHOMEP3JIOTO TPYHTA, M HeCTUBAtouiics (puc 4, B), Koraa

TPYHT HE IPOMEP3aET O YKa3aHHOU rpaHulsl [9].

LESH T L2255 0rs
7 _ /ﬁfl f E"}f.‘:éﬁvf f

AP IN I,

Puc. 4. Cxema pacrnonoXeHus CI10€B IPyHTa
1- nesiTeNbHBIN CIOM; 2 — MEPENETOK; 3 - Tallblil TPYHT; 4 - BEUHOMEP3IIBIA TPYHT;
S - CIo# Tajoro rpyHTa, HE MPOMEP3AIOIIETO 3UMOM.

@dopmbl 3ajeraHusi U XapakTep pacHpOCTPAHECHUS] BEUHOMEP3JIBIX TPYHTOB,
3HAUUTEBHON CTENEHU OMPEAENSIOTCS MECTHBIMH YCIOBUSIMU MPOMEP3AHUS U
CPEIHET0I0BOM TemIepaTypor Bo3ayxa. B ¢Bsi3u ¢ 3TUM B OJTHOM M TOM K€ paiioHe
pa3pabOTKH 3eMJISTHBIX PAa0OT ATOT CJIOH MOXKET BCTPEUYAThCS M MOKET OTCYTCTBOBATH
Ha JPYTHUX, YTO BBI3BIBACT PSJI CICIUPUIECKUX OCIOKHEHUH (KOTOPBIE PACCMOTPUM,
B cienytomeM naparpade) U 3HAUUTEIbHO BIMAIOT CPOKU JKCIUTyaTallkd OOBEKTA.
[Ipu paccmoTpeHnu paiiOHOB B HAIPABJIECHUH C FOTa HA CEBEP OTMEYAETCS YBEJIMUCHHE
MOIITHOCTH CJIOSi BEUHOMEP3JIbIX TPYHTOB KOTOpas JIOCTUTaeT B CEBEPHBIX pailoHax
HECKOJIKO COTE€H METpoB (cM. Tab. 1), a B IOKHBIX pailloHaX pacHpOCTPaHCHUS
BEYHOMEP3JIBIX OBIBAIOT OCTPOBHBIMHU € TONMIUHOM 20...50 M.

Mep3zible U BEYHOMEP3JIble TPYHThl MOTYT HUMETh CIUTHYIO, CJIOUCTYIO H

AYCHUCTYIO (CETUYATYI0) MOPO3HYIO (KPUOTEHHYIO) TEKCTYpPY (CM. puc. 3).
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I'pyHTBI cO cAUTHOM MOPO3HON TeKkcTypou (puc. 5, a) couepxar B cebe
MPEUMYIIECTBEHHO JIe]T — IIEMEHT 0e3 OOJBITUX BKIIOYEHUHN, HO PEIKO UMEIOTCS HE
OoJpIIME BKIIOYEHUS JibJa B THE3000pa3HOM BUjie. B Takoil CTpyKType XapakTepbl
IPYHTBl C KPYMHOOOJIOMOYHBIX, TPABEJUCTBIX U BCEX BHUIOB IECKOB, KpOMeE
nbUIeBaThIX. [Ipy Maiolt BIXKHOCTH MBLICBATO-TIAMHUCTBIC TPYHTHI MOTYT 00J1a/1aTh
CJIUTHOM TEKCTYpPOM.

Crouctoii MOpO3HOM TeKkcTypou (puc. 5, 0) moryr o0JianaTh MbLUIEBATO-
TJIMHUCTBIE TPYHTHI U MIBUIEBATHIE IECKH, HAXOIAIIUECS B BEUHOMEP3JIOM COCTOSIHUM.
Takast TeKCTypa BCTpEUaETCs B YACTHOCTU B BEPXHUX CIIOSIX BEYHOMEP3JIbIX TPYHTOB
10 riyounsl 15...25 M 1 He peke Ha OoJbinX rTyOuHax. Takas Tekctypa oOpasyercs
B XOJ€ NPOMEP3aHUH BOJ, MUTPUPYIOIIUX C HMKHUX BOJOHOCHBIX TOPHU30HTOB, a
TaKK€ CUJIbHO YBIIAJKHEHHBIX IPyHTOB. CleAOBaTEIbHO, TaKas CIIOMCTasl TEKCTypa
MMEET HU3KHUE MTOKa3aTeIu HAJEKHOCTH IIPU CTPOUTEIIHCTRE.

Sueucras (cetuaras) MOpO3Has Tekcrypa (puc. 5, B) BCTpeyaeTcsi €ciu
MPOMEP3aHUs NTBUICBATO-TJIMHUCTBIX TPYHTOB 00pa3yeTcs NpU CHIILHO YBIaXKHEHHOM
COCTOSIHUU, a TaKX e B CBOOOJHOM MOJTOKE MOJTOKA BOJIbI, 3TO XapaKTepHa IMpu

CHUJILHOM OOBOJHEHUHU BEpXHEH 00pa3yIoIIeH IeITeIbHOTO CIIOS.

Puc. 5. Mopo3HbIe TEKCTYypbI TPYHTA
CnenyeTr OTMETUTh, YTO JIBJUHUCTOE COCTABIAIOIIAS TPYHTa OKa3bIBaeT
3HAYUTENIbHOE BJIMSHHUE HA €r0 CTPOMUTENbHBIC MOKa3aTeNd, TaK Kak W3-3a JIMH3 |
MPOCIIOEK JIbJja TEKCTypa MEp3J0oro TpyHTa HEOJHOPOAHA, WU €r0 MEXaHWYecKas
OPOYHOCTh YMEHbIIaeTcs. PemieHuss mpobieMbl B CyOiauManuu H30bITOYHOTO
COJIEp>KaHUU BJIard B TPYHTE.

2.3. Ilporieccel, MPOUCXOASAIINE B CIIOE CE30HHOTO MPOMEP3aHUs U OTTaNBAHUS
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3HauUUTENbHBIE BapbUPOBAHMS TEMIIEPATyp; IPOMEP3aHHE M OTTAUBAHHE
TPYHTOB; MOPO3HbBIE MY4YEHHUS TPYHTOB; (HOPMHpPOBAHHS MOPO300OMHBIX TPEIINH;
MUTpalys BOAbI K TpaHULE MNPOMEp3aHUsl; MEPEMELICHUE BJIAard MOJ JEHCTBHUEM
THJPABINYECKOTO TpajueHTa; COMUMIIOKIUSA (CIOoN3aHUe TPyHTa IO CKJIOHAM);
OTIOJI3HU B ITOBEPXHOCTH.

Konebanusi TtemrepaTypbl 10 TJIyOMHE JAESITENBHOIO CJIOS U CIIOS
MHOTOJIETHEMEP3JIOTO IPYHTA HETPYIHO 3a(hUKCHUPOBATh, HAOII01as1 32 TEMIIepaTypon
Ha Pa3NUYHBIX TyOWHaX B TEUYEHHE rojla B CKBaXHHE. B cambIx BEpXHUX CIOSIX
HaOMoMal0TCss HauOoJblUe KoyieOaHus Temmeparypbl. Yem riy0xke cioid, Tem
MEHbIIE KOJIEOAaHUs, WU TEMIlepaTypa NPAKTUYECKU MOCTOSHHA HW)XXE HEKOTOPOU
IpaHULBl. JTa TpaHMIAa HA3bIBAIOTCA TPAHULEW HYJIEBBIX AaMIUIUTYJ CE30HHBIX
KoJieOanuii Temieparypsi [9].

Ha rpaduke konebanuii Temmeparypbl MOKHO HaOJIOIaTh XOA IMpo-
MEp3aHHs UM OTTAWBAHUS IPYHTOB, KOTOPHIE 3aJIETAIOT BBILIE IPAHULIBI OTTAUBAHHUS.
Takum 00pa3oM, MOKHO YTBEPKAAaTh, YTO TPYHT IPOMEP3AET MPEUMYIIECTBEHHO
CBEpXY.

['pyHTOBBIE HaNeAW OOpPa3ylOTCA MPU HAIUYUHU BCEX BUAOB MOA3EMHBIX BOJ.
[Ipy HE 3HAYNUTENBHOM YKJIOHE OTKOCAa MECTHOCTH HAIMEP3JIOTHBIE BOJBI IBUTAIOTCS
BHM3 110 CKJIOHY. Eciii rpyHT 3amMep3HET 10 BEPXHEW T'PaHMIbI MHOTOJIETHEMEP3IIOTO
rpyHTa ObICTpee, YEM Ha JIPYroil OCTaBLIEWCS TEPPUTOPHUH, MOKPHITOW PaCTUTEIb-
HOCTBIO M CHETOM, TO MEXAY MPOMEP3IIMM CJIOEM U CIOEM MHOI'OJIETHEMEP3JIOTO
IpyHTa, B HEOpoOMEp3lieM cioe OyayT HaKaluIuBaTbCsl TPYHTOBBIE BOJBI C
yBelMYeHueM JapieHus. [Ipomep3minii cioil MOXKeT ObITh MOIHST MOJ ACHCTBHEM
ATOrO JIaBJIEHUS U CJIOMaH B c1ab0 yKpemiéHHOM MecTe. B cuily aToro Boja HauHeET
BBITEKaTh Yepe3 TPEIINHY, IOCIe Yero o0pa3yercsi rpyHTOBasi Hajeab. B HEKOTOPbIX
ClIy4asx pa3pbiBa MPOMEP3LIETO CI0S HE MPOUCXOAUT, HO OH MOJHUMAETCS BBEPX B

BHUJI€ X0JIMa, ¥ [TOJT HUM oOpa3yeTcs nH3a Jibaa [9].
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Puc. 6. Cxema 00pa3oBaHusi TpyHTOBOM HaJIeW HA CKJIOHE MECTHOCTH
1 - npomep31mii CiIoM TpyHTA; 2 - BOJAOHOCHBIM HEMPOMEP3IIHII CJION TPYHTA;
3-nepeMelaroLIrecs 10 CKJIOHY TPYHTOBBIE BOJIbI; 4-CI0M BEYHOMEP3JI0I0 IPYHTA;

5 - TpyHTOBas HajJeab

B T0 ke Bpems u3ru0y npoMep3lIero ciosi MPEmsITCTBYeT MOMEHT, BO3-
HUKAIOIKUA OT IEUCTBUS €ro Beca. BelieicTBue yka3aHHBIX TPUYUH, 00pa3yIomuecs
B 3aMep3lIEM CJIO€ TPEIIMHBI, TOHAYaly MUMEIOT HEOOJbIIYIO IIUPUHY PACKPBITHSA,
HOCJI€ YEeTo, 10 MEPE YMEHBILIEHUS TEMIIEPATYPhl OHU MOJIy4atoT pa3BuTHe. OCOOEHHO
HEOIAronpusTHO BO3JAEHCTBUE MOPO300OMHBIX TPEIIMH HA JIMHEUHBIE COOPYKEHUS
(TpyOOITpPOBOIbI, MOA3EMHBbIC KaOeIW W Jp.) — OHO HPUBOAUT K HUX OCTAHOBKE

MIPOU3BOJICTBA

&
4

Puc. 7. Cxema nepeMeIieHus YacTULIbI
IPYHTa, HaXOASAIIEHCS Ha TOBEPXHOCTH
0TKOCa
2.6. OcHOBHBIE CTIOCOOBI COOPYKEHUSI TPYOOIIPOBOIOB

TexHoJIOTHsI COOPYKEHUSI TPYOOIPOBOJOB B MHOTOJICTHEMEP3JIBIX TPYHTAX U
Ha 3a00JIOUCHHBIX TEPPUTOPHSIX BechMa crenuduuna. [Ipexae Bcero, BO3MOXKHBIN
CTPOUTEJIHHBIN IEPUOJI B 3TUX MECTaX HACTYIIAET HE JIETHEE BpeMsl, a C MpOMep3aHueM
JEATEIIbHOTO CJIOfA, T.€. C KOHIIAa OCEHHW, W MPOJOJDKACTCS B 3UMHUM MEPHOJ U 10

Ha4dajia BCCHBI.
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PabGoTel Ha Tpacce TpyOONpOBOAA HAUMHAIOTCS, KOTJA JEATEIbHBIN CIION
npoMep3aeT, Ha TiyouHe He MeHee (0,6 METpPOB Jenaercs, 3TO BO H30ekaHUE
MOBPEXKIEHNS MOXOPACTUTEIBLHOIO MMOKPOBA.

3HAYUTENBHBIM CTPOUTENBHBIM HEIOCTATKOM MHOTOJETHEMEP3/IbIX TPYHTOB
SIBIISIETCSI U3MEHUYMBOCTH UX HECYIIEH CIOCOOHOCTH B OU€Hb MUPOKUX npenenax. [Ipu
temriepatype Hike 0° C OHU yIepKUBaIOT BecbMa OOJIbIINE HArpy3KH 0€3 BUIUMBIX
nedopMaruii, a TIpU TMOJOKHUTEIBHON TemmepaType, WX HeCyllas CHOCOOHOCTb
yMeHbInaercs [7].

[Ipu nuke 3aMOpaXMBAHUE - OTTAMBAHUE TPYHTHI BCIIyUYHBAKOTCS, UTO BEAET K
pa3pyLICHUIO TPYOOIIPOBOAHBIX KOHCTPYKIIMI, HAXOASAIMIMXCA B TakoM TrpyHTe. [lpn
TaKOM TIIOBEJICHUU TPYHTa HEOOXOIUMO MPUHSTH CHEIUATbHBIC 3aIIUTHBIC MEPbI
TEXHOJIOTUYECKOro xapakrtepa. [Ipu oTpHIlaTENbHBIX TEMIEPATypax OKpPYKaroIeh
Cpellbl MHOTOJIETHEMEP3JIbIE TPYHTHI IPEACTABIISIIOT COOOM MOHOJIUT CKaJbHOTO THIIA,
YTO JAET BO3MOKHOCTh IIPOBEACHUSI pa0bOT JIFOOBIX CTPOUTEIBHO-MOHTAXKHBIX MAIIIMH,
T.€. TEXHOJIOTHUSI CTPOUTENLCTBA JIMHEWHON YacTH TPyOOIIPOBOJIOB TaKasl ke, Kak Mpu
HOPMAaJIbHBIX YCJIOBHSX. [Ipy MOTOXKUTENBHBIX TEMIIEpATypax OKPYKAIOUIEH CpeJlbl
paboThl, CBA3aHHBIE CO CTPOMUTEIHCTBOM JIMHEHHOM 4YacTH, OCTAHABIMBAIOTCS WM
MPOU3BOASATCS MO TEXHOJOTUH, TPUMEHAEMOMN Ha 00JI0Tax.

B ycnoBusx Kpaitnero CeBepa 0ObIYHO MPUMEHSIIOTCS JBE KOHCTPYKTHBHBIE
CXEMBbI TPOKJIAJIKK TPyOOITPOBOIOB — MOJA3EMHAS M HAJI3€MHasl.

[Ipn moa3eMHON MpOKIAIKe MPeaycCMaTpUBAIOT YKIAAKy TpyOompoBoaa B
3UMHUN TEpPHOJ B TPAHILUECIO C 3aKPEIJIEHUEM B MPOEKTHOM IIOJIOKEHUU TPYObI
VTSDKEJIUTENSIMA WJIM aHKEpaMH. Y TSKEIUTENH WM aHKepa JOJIKHBI 00eCreurTb
KOMIICHCALIUI0 HE TOJBKO CHJIbI ApxuMena, HO M B3BEIIMBAIOLIETO YCHIIUSA,
00yCJIOBIMBAEMOTO TPOJIOHHON CHJION, JEHCTBYIOIIETO B TpyOompoBoae. OaHaKko
HaJEKHOCTh TPYOOIPOBOJIA, YTSHKEIEHHOTO MPUTPYy3aMH, HEBBICOKA; TPy3bl HACTO
CBAJIMBAIOTCS U BCIUTBIBAIOT, & TAKKE TPEOYIOT OOJBINX KAMUTAIOBIOKEHUH, TaK KaK
pacxo/ ’Kene300€TOHHBIX TPOYUX YTSKEIUTENICH OUeHb BEJIHK.

Takxe BO3MOXKHa, yKiaaka TpyOONMPOBOJOB HAa MOBEPXHOCTh TIPYHTa C

3aKpETUICHUEM VTSOKEIHUTENIMA W TIOCIIEAYyIOIe 00BamoBKOW. J[ns ToOBBIIEHUS
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HKCILTyaTallMOHHOM HAAE&KHOCTU TpyOONpoBOJa MNPUMEHSIETCS KperieHue Tpyo
JIMCKOBBIMU aHKEPaMH, BMOPOXXEHHBIMU B TPYHT. OCHOBHBIMU HEJIOCTATKOM JTAaHHOTO
crioco0a sIBJIIETCS 3arPOMOXKICHUE TEPPUTOPUU U YCTPOMCTBO MEPEE3/I0B, a TAKKE
CO3/AI0TCS YCIIOBUS JIJIs1 OOJIBbIIEH CHET03aHOCUMOCTH TEPPUTOPHHU.

HamzeMHublit TpyOONpoOBOJ COOpyX aercsi Ha ONopax, YCTAHOBJICHHBIX B
BEYHOMEP3IIBbIM TPYyHT. PaccTosiHMe MEXIay omopaMH omnpenenseTcs pacyérom. s
KOMIIEHCAIIUH TIPOJIOIBHBIX YJIMHEHUN TpyOONpoBOIa HA HEM Yepe3 ONpeiesIEHHOE
pacCTOSIHME  YCTAHABIMBAIOT  KOMIIGHCATOpPHI,  KOTOpble  MOTYT  OBITh
TOPU3OHTAJIBHBIMA WM BEPTUKAJIBHBIMU. ITOT crmocod Ooliee 3aTpaTHbBIM ueMm
HA3€MHBIN, 1 UMEET 3HAYNUTEIIbHBIE TEIIONMOTEPU B OTCYTCTBUM CHETOBOTO MOKPOBA U
IIPOLYBaHUIO CUJIBHBIMU BETPaMH, 4TO Tpedyer JOITOJTHUTEIBHBIX

TCIINION3 0N OHHBIX pa60T.
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4. PUHAHCOBBI MEHEJ)KMEHT PECYPCOR®®EKTUBHOCTH 1
PECYPCOCBEPEXEHUE

OKCIUTyaTallMOHHOM HAaJEXKHOCThIO TPYyOONpPOBOAA SIBJISETCS €r0 CBOMCTBO
BBITMIOJHATH 3a/laHHble (YHKIMU B TeUeHHE TpeOyemMoro mpoMeKyTKa BPEMEHH C
COXpaHEHHWEM B YCTAHOBJEHHBIX IMpPEAEIax BCEX XapaKTEPHBIX MapaMeTPOB.
VkazaHHas CHOCOOHOCTb, B CBOK OYEPEIb, PACKPBIBAECTCS YEPE3 CHCTEMY
OOBEKTUBHBIX KpUTEPHUEB TEXHUYECKOTrO COCTOSIHUSA TpyOOIpOBO/A,
00yCIOBIMBAIOIINX €r0 HOPMATHBHYIO PabOTOCHOCOOHOCTh B PEKUME AKTUBHOTO
BO3JICHCTBUS  OKCIUTyaTallMOHHBIX  (akTopoB. Takum  o0pa3oM, ypOBEHBb
DKCIUTyaTallMOHHOM  HAJEKHOCTU  OIpPEAENACTCI  TEXHUYECKUM  COCTOSIHUEM
TpyOOIpoBOJA.

[enbto paznena pecypcodPPHEKTUBHOCTU U PECYPCOCOEPEIKEHUS SBIISIETCS
ONpEJENICHUE  MEPCIEeKTUBHOCTH M  YCIEIIHOCTH, KOHKYPEHTOCIOCOOHOCTH
WCITIOJIb30BAHUSL KPUOTENs sl YKPEIUIEHUs TPyHTa OTKOCOB M JHUII TPAHILEH Mpu
CTPOUTEIBCTBE U PEKOHCTPYKIMU TpyOompoBoaoB B ycnoBusix Kpaiinero Cesepa,
pa3paboTKa MeXaHU3Ma YIpPaBJICHUS U CONPOBOXKACHHUS KOHKPETHBIX MPOEKTHBIX
pELIEHNI Ha dTalle peajnu3aluu.

Jns  ompeneneHuss HSKOHOMHMYECKHM BBITOJIHOTO  CIocoOa HEOO0XO0IUMO
NPOU3BECTU pacyeT 3aTpaT Ha TMpoBeAeHUE padOT MO YKPEIJIEHUIO TpYHTA.
[IpocunTaeM qBa BapuaHTa YKpEIJICHUS TPYHTA:

BapuanT Nel. Meron nemMeHTauuu py yKpeIrjeHHH TPaHILEH;

BapuanTt Ne2. YkperuieHue rpyHTa pacTBOPOM KPHUOTENS.

DKCIUTyaTallMOHHBIE 3aTpaThl Ha MPOBEACHHE PabOT MO YKPEIUIEHUIO TPYHTa
COCTOSIT U3 CINEAYIOIINX AJIEMEHTOB:

- 3aTpaThl HA MaTEPHUAIbI;

- aMOPTHU3ALMOHHBIE OTYUCIICHHUS;

- 3aTpaThl Ha OIUIATYy TPY/a;

- OTYMCJICHHS BO BHEIIHHE (POH/IBI;

- IPpOYMC 3aTpaThl.
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4. 1 PacyeT npoA0KUTENIBHOCTH PabOT MO YKPEIJICHUIO TPyHTa OTKOCOB U
JHUILI TPAHLIEH NP CTPOUTEILCTBE U PEKOHCTPYKIIMH TPyOOIIPOBOIOB
4. 1. 1 Cpok ykperieHHs: TpyHTa METOJOM LIEMEHTAIIUU
[Ipo10KUTENEHOCT PAabOT MO YKPEIUICHUIO TpPyHTa OMNpeAeNseTcs IIo
dbopmye:
Toep = (Txy =Ty — T) * Koy = (93 -9 —28) - 1 = 56 an,,
rae Tj, — KaJlleHaapHasi MPOAOJKUTEIBHOCTh IEPUOIA, 3aBUCUT OT MaTepuasa
WHBEKIUU, THU,
T\, — mpocTou 1o METEOYCIOBUSIM, JHU;
T, — KOJIMYECTBO BBIXOIHBIX U NMPA3IHUYHBIX JHEH B epuo;] paboT, THU;
K\, — K03 HULIMEHT CMEHHOCTHU JIJIsl JAHHOM TPYIIIbI padboT, JTHU.
OO6mast NpoAOHKUTENIBHOCTh PabOT MO YKPEIUIEHUI0 TPyHTa METOJIOM
IIEMEHTAIINN COCTaBWiIa 56 JHE.
4. 1. 2 Pacuer npoaoJKUTEIBHOCTH PadOT MO YKPEIJICHUIO TPYHTA
Kpuorenem
[IponomkuTensHOCTh paboOT MO YKPEIUIEHHWIO TPYHTa OIpeAesseTcss IO
bopmyae:
Toep = (T =Ty —T3) " Koy = (31 -4 -10) - 1 = 17 an,,
rae Tj, — KaJleHaapHasi NPOJAOJIKUTEIbHOCTh IEPUO/IA, 3aBUCUT OT MaTepuasa
WHBEKIUU, THU,;
T,, — IpOCTOU IO METEOYCIIOBUSIM, JTHH;
T, — KOJIMYECTBO BHIXOIHBIX U MPA3IHUYHBIX THEH B mepruoj paboT, THU;
K\, — K03 HUIIMEHT CMEHHOCTHU JIJIsl JAHHOM TPYIIIbI padboT, THHU.
OO6mast mpoJOIKUTENBHOCTh PAbOT MO YKPEIUIEHUI0 TPYHTAa KPHUOTEIEM

coctaBwia 17 queu.

4. 2 Pacu€T CTOMMOCTH TIPOBEICHUS PA0OT MO YKPETUICHUIO TPYHTA METOJOM

LIEMEHTAINU

Jliig mpoBesieHus: paboT MO YKPETUIEHUIO IPYHTAa HEOOXOIMMBI CIIEAYIOLINE
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000pyZ0BaHUS U MaTEpHUAIIbI:
- Manorabaputhsiii 6ypooii cranok CCT Figaro 200 — 400;
- Bricoxonanopuslii Hacoc Tecniwell TW352;
- Muxkcepnas cranuus CCT «Buxpp» 30;
- llemeHT;
- bak mg Bogbl — 5 mITyK;
- Kommpeccop Atlas Copco;
- OkckaBarop norpy3uuk JCB 3CX;
- Macno MoTopHOE;
- JluzenpHOE TOIUIUBO;

- Beusun AU-92.

Becs mporiecc paboT 1o CTPOUTENBCTBY MOJIBOJIHOTO MIEpPEeX0ia peACcTaBIeH

B Ta0mne 4.1

Tabnuya 4.1 - Ilpoyecc ykpenienus epynma memooom yemeHmayuu

Hcnonszyemoe

Homep n/n Kpatkoe onmcanue pabot

o0opyoBaHUe

MajnorabGapuTHEII OypoBO [IpobOvpuBanme ¢ 00X CTODOH TPAHIIICH
1. cranok CCT Figaro 200 — 400 ckBakuH, quametpom 200 — 300 mm.

Muxkcepnast crannus CCT
2. «Buxpb» 30; cunoc 1 [IpuroroBieHue IEMEHTHOT'O PaCTBOPA

LIeMeHTa; 0aK IS BOJbI; IIEMEHT

BricokoHanopHsIil Hacoc
3. Tecniwell TW352; kommpeccop | HarseraHue 1eMEHTHOTO PacTBOPA B CKBAKUHBI

Atlas Copco

MamnorabapuTHsiii 0ypoBOit
cranok CCT Figaro 200 — 400;
MukcepHas craniust CCT
4. «Buxps» 30; cunoc qis JleMOHTa 0BOpY 10BAHMS
LIEMEHTA; BHICOKOHAIIOPHBIH

Hacoc Tecniwell TW352;

kommpeccop Atlas Copco

JlmutenbHOCTh paboT MO METOAY IIEMEHTUPOBAHUS - S6 nHEH, rpaduK paboThI
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5 pabounx JTHEH U 2 BBIXOJIHBIX;

4. 2. 1 Pacuer cToMuMOCTHA MaTepUaioB JIJIsl YKPEIUICHUS TPYHTa METOI0M

LIEMEHTAINU

K MaTepuansHbIM pacxoiaM OTHOCSITCS 3aTpaThl HA IPUOOpPETEHHE:

a) ChIpbs, OCHOBHBIX M BCIIOMOTaTEIbHBIX MAaTE€pPUAJIOB, HCIOJb3YEMBIX B
IIPOU3BOICTBEHHOM IMPOIIECCE;

0) 3amacHBIX YacTeW, KOMIUIEKTYIOIIMNX U3EIUM, Tapbl U 1p.;

B) TOIUIMBA, BOABl W DSHEPrMM BCEX BUJOB, HCIOJb3YEMBIX Ha
IIPOU3BOJICTBEHHBIE HYX/Ibl U OTOIJICHHE;

r) paboT U yCIIyT NPOU3BOJICTBEHHOI'O XapaKTepa, BHITOIHIEMbIX CTOPOHHUMU
OpraHu3alysIMU  WIM  WHIUBUIYAJIbHBIMA  NPEINPUHUMATEISIMU, a  TaKkKe
COOCTBEHHBIMU CTPYKTYPHBIMU MOJPA3JACICHUSAMU NPEANpUsITHS (OpraHUu3alun)
(TpaHCHIOPTHBIE YCITYTHU, KOHTPOJb 32 COOIIOJEHUEM TEXHOJOTMYECKOIro Ipolecca,
TE€X00CTyKUBAaHUE OCHOBHBIX (DOHIIOB, CPEIICTB CBSI3U, KOMIIBIOTEPHOW TEXHUKHU U
p.);

J) Ha COAEpX aHUE U SKCIUTyaTalUI0 MPUPOI0OXPAHHBIX COOPYKEHUM.

Pacuer npousBoautcs Ha ywyactke mmmHord 100 M. Ha 10 meTtpoB TpaHmen
notpedyercst 1 TonHa 1ementa. CnemoBatenbHo, Ha 100 MeTpoB TpaHIEn

HeoOxoaumo 10 TonH nementa. Croumocth 1 ToHHBI IIeMeHTa — 18000 py6nei.
Pacuet ctoumocTr HEOOXOIUMBIX MaTEPUATIOB IPOU3BOIUTCA 110 HOpMYJIE:
SMaT = Nyar - Ce,ar
['ne S,,r — cTouMOCTh MaTepuana (pyo.);
N,,,r — HOpMa pacxojia MaTtepuana (HaT.en);

Ce; — LICHA 32 €IMHUIlY MaTepuana (pyO/Har.ex).

Martepuabl 3aKymaroTCs M0 PHIHOYHOM 1eHe, 0e3 KakuxX-Im0o cKuaok. Pacuer
CTOMMOCTH MaTepHUaJIOB Ha MPOBEJACHUE PadOT M0 YKPEIUICHU IO TPYHTa MOYKHO CBECTH

B Ta0uy 4.2
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Tabauya 4.2 - Pacuem cmoumocmu Mamepuanos Ha npogedeHue pabom

\Haumenoeanue mamepuaia

Cmoumocmo

Hopma pacxooa Llena 3a eounuyy
Mamepuanos, pyo.
Mamepuana, Ham.eo. pyo/nam.eo.
[{eMeHTHBIN pacTBOP, T 10 18000 180 000
Maciio MOTOpHOE, JI 250 48,50 12 125
Jlu3ensHO€E TOIIMBO, JI 3000 51,50 154 500
b AU-92 52 52 000
EH3UH , I 1000
HTOI'O: 398 625

4. 2.2 Pacuer aMOPTU3AIIMOHHBIX OTYUCIICHUHN 1O METOAY 1IEMEHTAIUU

CymMma amopTuzanuu (aMOPTHU3AIMOHHBIX OTYHUCIICHHM) pacCUYUTHIBACTCS

Hcxoasa us HayaJlbHOM CTOHMMOCTHU 060pyz[03aH1/151 H CpPOKa Cro JSKCIlyaTalluHu

COTJIACHO TacHopTy. AMopTuzanus s oOopyaoBaHus HedTerazoBoil oOiacTu

pPacCUUTHIBACTCS 110 JIMHEHHOMY CTIOCO0Y.

Pacuetr aMmopTHU3alMOHHBIX OTYMCICHUN MPOU3BOAUTCS IO hopMmyJie:

1
K =—-100%,
n

rae K - HopMa aMopTH3aliy B MPOIIEHTaX K MepBOHAYAIBHON

CTOMMOCTH 00BEKTa;

N - CPOK TOJIE3HOT'O UCIIOJIb30BaHUS 00BEKTa (B MecsIax).

Pacuer amopTH3aIMOHHBIX OTYMCICHUH MOYKHO CBECTH B TaOIHILy 4. 3
Tabnuya 4.3 - Pacuem amopmu3zayuoHnvlx Omyucienutl

BanancoBast cTouMOCTb, MJIH. Cymma
["apaHTUHHBII
pyo. aMOPTHU3AIUH
HaumenoBanue o0bekTa CpOK Komnuyectso,
(56 muein),
OCHOBHBIX ()OHJIOB  PKCILTyaTaluu IIT. OJIHOT'O Beero,
pyoO.
(ron) o0BekTa, pyo.

M

FIKCEpHaZ CTarA 10 4 1200000 | 4800000 | 736438
CCT «Buxps» 30
C)

KCRABATOP HOTPYSHHI 15 1 4350000 | 4350000 | 444932
JCB 3CX
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MajsnorabapuTHBII

20 2 5670 000 11340000| 86991,8
OypoBoii cranok CCT
BriCOKOHATIOPHBIN HACOC 15 2 700 000 2700000 27 616,4
Tecniwell TW352 1
NTOI'O: 232 745,2

4, 2. 3 Pacuet 3apaO0THOM IJIaThI IO METOTY [IEMEHTAIIUH

K pacxonam Ha omiaty Tpyaa OTHOCSITCS:

- CYMMBI, HAQUHCJICHHBIC IIO TapI/I(bHLIM CTaBKaM, AOJKHOCTHBIM OKJIaJdaM,

CACIIbHBIM paCOCHKaM HJIM B IIPOLCHTAX OT BBIPYYKH OT PCalM3dallii IIPOAYKIHNH

(paboT, ycimyr) B COOTBETCTBUU C MPUHATHIMU Ha MPEANpPUATHH (OpraHU3alUN)

(bOpMaMI/I N CUCTCMaMH OILJIAThI TPpyAad,

- IIPCMHUHU 34 ITPOU3BOACTBCHHBLIC PC3YJIbTATHI, Haﬂ6aBKI/I K TapI/I(l)HI)IM CTaBKaM

H OKJIaJaM 3a HpO(l)eCCI/IOHaJ'II:HOG MaCTCPCTBO U IP.,

- HAYUCJIICHHUA CTHUMYJIHPYIOIICTO MM KOMIICHCHPYIOIICIO XadpaKTepa -

HaII6aBKI/I 3a pa60Ty B HOYHOC BpPEM:A, B MHOI'OCMCHHOM pPCKHMC, COBMCIICHHUC

npodeccuii, paboTy B BBIXOJHBIC U IIPa3IHUYHbBIC THU U JP;

- Han0aBKM MO pailoHHBIM Kod(dduieHTam, 3a padoTy B paitoHax Kpaiinero

Cesepa u Jip.

- CYMMBI IUTaTeXel (B3HOCOB) pabOTOMaTEIICH 1O JOTOBOpaM 0053aTEIIbHOTO

U 10OPOBOJLHOTO CTPAXOBAHUAI.

Pacuet 3apaboTHO¥ TUIaTHl MOKHO CBECTH B TaOnuily 4.4

Tabnuya 4.4 - Pacuem 3apabommuotil niamol cOmpyOHUKOS 3a 8bINOJIHEHHYIO pabomy

MemoooM yYemeHmayuu

No Aomxiocts uer [IponomKuTensH 3apaboTHas mnata B | 3apaboTHas 1iaTa 3a
n/ 0oCTh pabOTHI, JTH. MecCSI] C palOHHBIM | BECh ITEPHO/] paOOTHI,
I koadpurmenTom 1.7, pyo.
CEBEPHBIMU HaJI0ABKAMU
1.5, mpouwue. py0.
1 HavansHuk 1 56 110 000 198 000
2 Macrtep 2 56 80 000 288 000
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3 |Omeparop 1 56 100 000 180 000

4 1 56 80 000 144 000
MaruHucT
OypoBoit
YCTaHOBKH

6 4 56 42 000 302 400
JlaGopanT
XUMHYECKOTO

aHamm3a 5-To

paspsina
7 MaHHCT 1 56 60 000 108 000
JKCKaBaTOPIIUK
8 .. 8 56 60 000 864 000
JInHeNHbIN
TpyOOIPOBOTUHNK
Htoro 2 084 400

4. 2. 4 Pacuer oTunciaeHu BO BHEOIOKETHBIE (DOHBI (CTPAXOBBIE OTYUCIICHHMS) 110
METOy LIEMEHTUPOBAHUS
Cornacno Ilpukazy MwunHucrepctBa Tpyaa M COLMAIbHOW 3amuThl P® ot

25.12.12 N 625H paccunuThIBaeTCs CTPaxoBOil Tapud.

Tabnuya 4.5 - Tapugvl na coyuanvrvie OMUUCTICHUS

donp Pasmep B3HOCa OT 3apruiatsl, %

[encuonnsiii GoHxa

22

@OHJ MEJUIIMHCKOTO CTPAaXOBaHUS 51

®DoHJ| COIUATEHOTO CTPaXOBaHUS 2,9

CtpaxoBaHHE OT HECUACTHBIX CJIy4aeB U MPOU3BOJICTBEHHBIX 0.2
b

3aboneBanuii (knacc 1)

Pacuer oTuncienuii Bo BHEOOKETHBIE (DOHIBI MOKHO CBECTH B TAOJIUILY

Tabnuya 4.6 - Omuucnenus 60 HebHO0NCemHble POHObL

HanmeHnoBaHue BbITLIAT JomxHOCTh Cymma, pyo.

HauaibHUK 59 796
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OTyncienus

hoHIBI

BO

BHEOIOIKETHEIE

Mactep 86 976
Onepatop 54 360
MarmHUCT OypOBOW YCTaHOBKHU 43 488
JIa60paHT XMMHUYECKOr0 aHaju3a 5-ro paspsaa 91 324,8
MaImmHHUCT 9KCKaBaTOPIIUK 32616
JIMHEWHBIH TPYOOIIPOBOIUNK 260 928
Htoro: 629 488,8

4. 2. 5 3arparbl Ha NPOBEJICHUE OPTaHU3AIMOHHO-TEXHUYECKOTO MEPOIIPUSTHUS 110

METO/y IIEMEHTAIINH

Tabnuya 4.7 - 3ampamel Ha npoedenUs: OP2aHU3AYUOHHO-MEXHULECKO2O0

MeponpusImusL
CyMMa 3arpar,
Howmep CocraB 3arpat pyo. [Ipumeuanue
1. | 3arparsl Ha 3apabOTHYIO IIIATY 2 084 400 Tabmuma 4.4
2. | Oruncnenus Bo BHEOIOKETHbIE (DOHIBI 629 488,8 Tabnuna 4.6
3. | 3aTparhl Ha MaTepUabl 398 625 Tabmuma 4.2
4. | AMOpPTH3aLMOHHbIE OTUUCIICHUS 232 745,2 Tabnuma 4.3
5. | Utoro ocHOBHbIE PacXobl 3345 259
6. | Haknagueie pacxoasl (16% oT OCHOBHBIX) 535241, 44
7. | Bcero 3arpatsl Ha MepornpusiTHe 3880 500,44

4. 3 PacyéTt CTOMMOCTH NIPOBEICHUS padOT MO YKPEIUIEHUIO TPYHTA C

Jlst mpoBenenust paboT MO YKPEIJICHUIO TPyHTa HEOOXOIMMBI CJIETYIOTUE

HCIIOJIB30BAHHUCM KPHUOI'CJIA

000pyZI0BaHUS U MaTEPHUAIIBI:

- Manorabaputhsiii 6ypooii cranok CCT Figaro 200 — 400;

- Bricoxonanopusrii Hacoc Tecniwell TW352;

- Mukcepnas cranuust CCT «Buxpp» 30;

- bak mis Boael — 5 mrTyk;

- Kommpeccop Atlas Copco;

- OkckaBarop norpy3uuk JCB 3CX;
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- Maciio MmoTopHOE€;

- Jlu3enbHOE TOIUIUBO;

- benszun AU-92.

Bech nporecc paboT Mo CTpOUTENHCTBY MOJIBOJTHOTO NIepexoa MpecTaBiIeH

B Ta0uie 4.8

Tabnuya 4.8 - I[lpouecc ykpenienus epyuma Kpuozeiem
Hcnonszyemoe

Homep n/n Kpartkoe onmcanme padot

o0opynoBaHue

MarnoraGapuTHbIii OypOBOH [IpobOvpuBanme ¢ 00eMX CTODOH TPAHIIICH
1. cranok CCT Figaro 200 — 400 ckBakuH, quamerpom 200 — 300 mm.

Muxkcepnast cranius CCT
2. «Buxpp» 30; 6ak a5 BOAbI, [IpuroroBienne KPUOTPOITHOT'O PacTBOpa

KpHOTEIb

BricokoHanopHsIil Hacoc
3. Tecniwell TW352; kommipeccop| Harueranue pacTBopa KpUOTelst B CKBaKUHBI

Atlas Copco

MamnorabapuTHsiii 0ypoBOit
cranok CCT Figaro 200 — 400;
MukcepHast cranuus CCT
4. «Buxpb» 30; BEICOKOHATIOPHBIH

Hacoc Tecniwell TW352;

HemonTtax 000opynoBaHUs

komrpeccop Atlas Copco

JlnmutenbHOCTh pabOT YKpeIieHus rpyHTa KpuoreneM - 17 mHe#, rpaduk

paboThI 5 pabouux JHEH U 2 BBIXOAHBIX;

4. 3. 1 Pacuer cTOoMMOCTH MATEPHUAIIOB JIJISl YKPEIUICHUS TPYHTA KPUOTEJIEM.
K MaTepuanbHbIM pacxosiaM OTHOCSITCS 3aTpaThl Ha IPUOOpPETEHHE:
a) ChbIpbs, OCHOBHBIX M BCIIOMOTaTEJIbHBIX MAaTE€pPUAJOB, HCIOJb3YEMBIX B
IIPOU3BOICTBEHHOM IPOLIECCE;
0) 3amacHbBIX YacTed, KOMIUICKTYIONUX U3ACIUMA, Taphl U Ap.;
B) TOIUTMBA, BOJBl W OHEPrHMM BCEX BHUJOB, HCIOJIB3YeMbIX Ha

IMPOU3BOACTBCHHBIC HYK/IbI 1 OTOIJICHUC,
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r) paboT U YCIyT MPOU3BOJICTBEHHOI'O XapaKTepa, BHITIOJIHIEMbIX CTOPOHHUMU

OpraHu3aldsIMU  WIM  WHIUBUIYAIbHBIMU  NPEINPUHUMATEISIMU, a  TaKkKe
COOCTBEHHBIMU CTPYKTYPHBIMU MOJPA3ACICHUSIMU NpeANpUsTHs (OpraHu3aluu)
(TpaHCIIOPTHBIE YCITYTU, KOHTPOJb 32 COOJIOJIEHUEM TEXHOJOTMYECKOIo Ipoliecca,
TEeX00CTy>KHUBaHUE OCHOBHBIX (DOHIIOB, CPENICTB CBSI3U, KOMIIBIOTEPHOW TEXHUKU U
ap.);

J) Ha coepXaHUE U DKCIUTyaTallUI0 MPUPOI00XPAHHBIX COOPYKEHUM.

Pacuer npousBoautcs Ha ydactke anuHod 100 M. Ha 1 kunomerp TpaHiien
notpedyercst 0,5 TonH kpuorens. CnenoBarenbHo, Ha 100 MeTpoB TpaHileu

HeoOoxoaumo 50 kr kpuoresns. CtoumMocTs 1 Kr kpuoresns — 65 pyosneil.
Pacuer ctoumocT HEOOXOAMMBIX MATEPUATIOB MPOU3BOAUTCS 110 hopMmyJie:
Suar = Nyar = Cepy
['ne S, — cTouMOCTh MaTepuaia (pyo.);
Ny.r — HOpMa pacxoja Marepuaia (Hat.en);
Cey — 1l€HA 32 eMHMIY MaTepuana (pyb/Har.ex).

Martepuainbl 3aKynaroTcs 0 PrIHOYHOM 1eHe, 0e3 Kakux-Inbo ckuaok. Pacuer
CTOMMOCTH MaTepUaJioB Ha MPOBEACHNUE padOT M0 YKPETJIEHUIO TPYHTa MOKHO CBECTH

B Ta0uIy 4.9
Tabauya 4.9 - Pacuem cmoumocmu mamepuanos Ha npogedeHue pabom

\Haumenosanue mamepuana Cmoumocmo
Hopma pacxooa Llena 3a eounuyy
Mamepuanos, pyo.
mMamepuana, Ham.eo. pyo/nam.eo.

PacTBOp Kpuorens, T 0,05 65000 3250
Macio MOTOpHOE, JI 250 48,50 12125
Jlu3enbHOE TOIUINBO, JI 3000 51,50 154 500

b AN-92 52 52 000

EH3UH , I 1000
HTOIO: 221 875

4. 3. 2 PacueT aMOPTH3aLlMOHHBIX OTUMCICHUN [0 METOLY YKPEIUICHUS TPyHTa

Kpuoreinem

CyMma aMopTu3anuu (aMOpPTHU3AlMOHHBIX OTYHUCIICHUN) PacCUMTHIBACTCS
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UCXONl W3 HAYaJbHON CTOMMOCTH OOOpYIOBaHHS M CpOKa €ro SKCIUTyaTaluu
COTJIaCHO TACIopTy. AMopTuzanus s o0opymoBaHusi Hedrera3oBol o0JIacTh
PacCYUTHIBACTCS 0 JIMHEHHOMY CITOCOOY.

Pacuer AMOPTHU3aINOHHBIX OTYMCIICHUMN IMPOU3BOAUTCA 110 Q)OpMYHC:
1
K =—-100%,
n

rac K- HOpMa aMOPTHU3alINHU B IIPOHCHTAX K HepBOHa‘IaJIBHOﬁ
CTOMMOCTH 06’beKTa;
N - CPOK NOJIC3HOT'O MCIIOJIb30BAHUS 00BEKTa (B MCCHH&X).

Pacuer amopTH3aIlMOHHBIX OTYMCICHUH MOYKHO CBECTH B Ta0iuity 4. 10
Tabnuya 4.10 - Pacuem amopmu3ayuOHHbIX OMYUCTEHUL

BanancoBas cTouMOCTb, MJIH. Cymma
["apaHTHIHBII
pyo. aMOPTHU3AIUH
HanMeHnoBanue o0bekTa CPOK Komnnuectso,
(17 nueir),
OCHOBHBIX ()OHJIOB  [PKCIUTyaTalllu LIT. OZHOT'O Beero, .
pyo.
(rom) 00beKTa, pyo. pyo.
M
HIRCEpHa CTatit 10 4 1200000 | 4800000 | 223562
CCT «Buxps» 30
DKCKABATOP MOTpY3HHK 15 1 4350000 | 4350000 | 135068
JCB 3CX
MasorabapuTHBINA
20 2 5670 000 11 340000 | 26 408, 2
OypoBoii cranok CCT
BrIcOKOHATTOPHEII HAacOC 15 2 700 000 2700000 8 383,6
Tecniwell TW352 1
MNTOI'O: 8 70 654,8

4. 3. 3 Pacuet 3apaO0OTHOM IJIAThI IO METOIY YKPEIUJICHUS TPYHTA KPUOTEJIeM

K pacxomam Ha omnaTy Tpyaa OTHOCSATCS:

- CyMMBI, HAUWCJCHHBIC TIO0 Tapu(PHBIM CTaBKaM, IOJDKHOCTHBIM OKJIaJIaM,
CICIIBHBIM pacIieHKaM WJIM B TPOIEHTaX OT BBIPYYKH OT pPEaTU3aAMM TPOIYKITUU
(paboT, ycnyr) B COOTBETCTBUM C MPUHITHIMM Ha MPEANPUATUH (OpTaHU3ALINN)
dbopMaMH ¥ CHCTEMaMH OILIAThI TPY/IA;

- MPEMUU 32 MPOU3BOJICTBEHHbIE PE3YyJIbTaThl, HAJOABKU K TAPU(PHBIM CTaBKaM
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M OKJIaJaM 3a HpO(i)eCCI/IOHaJIBHOC MaCTEpPCTBO U JP.,

- HAYUCJIICHHUA CTUMYJIHPYIOIICTO WM KOMIICHCHPYIOIICIO XadpaKTcpa -

Ha,Z[6aBKI/I 3a pa60Ty B HOYHOC BpPCEM:iA, B MHOI'OCMCHHOM pPCKHMC, COBMCIICHHC

npodeccuii, paboTy B BEIXOJHBIC U MPA3THUYHBIC THU U JD;

- Haa0aBKH MO palloHHBIM Kod(duimeHTam, 3a padoTy B paiionax KpaitHero

Cesepa u 11p.

- CYMMBI IUIaTexel (B3HOCOB) paboToaaresnel o 10roBopam o0s3aTeIbHOrO

)41 ,HO6pOBOJIBHOFO CTpaxoOBaHU:I.

Pacuer 3apaboTHOM Mm1aThl MOKHO CBeCTH B Tabmuiy 4.11

Tabauya 4.11 - Pacuem 3apabomuou niamsl cCOmMpyOHUKO8 3a 8bINOJHEHHYIO pabomy

VKpenjieHus 2pyHma Kpuozenem

Ne AlomiocTe uer [MponomxurenbHOCTh | 3apaboTHas wiaTa B | 3apaboTHas muiaTa 3a
n/ paboTsL, 17 mH. MeCsIII ¢ palloHHBIM | BECh IepuoJ paboThl,
| koadurmerTom 1.7, pyo.
CEBEpHBIMU Ha0ABKaAMHU
1.5, mpouwme. py0.

1 HaugansHukK 1 17 110 000 62 333,3
Macrep 2 17 80 000 90666,67
OrnepaTop 17 100 000 56666,67

4 17 80 000 45333,33
MamuHuCT
OypoBOIf
YCTaHOBKHU

6 MaGopasr 4 17 42 000 95200
XUMHAYECKOTO
aHAJIN3a 5-TO
paspsina

7 Maumsmcr 1 17 60 000 34000

9KCKABaTOPIIHNK
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JIMHEeHHBIIT

TPYOOIIPOBOTUNK

17 60 000

272000

Htoro

656200

4. 3. 4 Pacuet oTYHCIICHUH BO BHEOIOXKETHBIE (POHJIBI (CTPAXOBbIE OTYUCIICHUS) IO

METO/Y YKPEIUICHHs TPYHTa KpUOTeJIeM

CornacHo Ilpukazy MwuHucrepcTtBa Tpyla UM COUHAIBHOW 3amuThl PO oT

25.12.12 N 6251 paccunuThIBAaETCS CTPaxoBOil Tapud.

Tabnuya 4.12 - Tapugsl na coyuanvhbvle OMYUCTECHUS

Dong

Pa3mep B3HOCa oT 3apmuiatel, %

[Nencuonnsii o

22

DoHT METUITTHCKOTO CTPaXOBaHUS 51

®DoH/T COITMATBHOTO CTPaXOBAHUS 2,9

CtpaxoBaHHE OT HECUYACTHBIX CIYy4YacB M MPOU3BOACTBEHHBIX 0.2
1

3aboneBanuii (knacc 1)

Pacuet otuncienuit Bo BHEOOHKETHBIE (DOHIBI MOKHO CBECTH B TaOJIHILY

Tabnuya 4.13 - Omuucaenust 80 8HebOONCemuvle hOHObI

HanmeHoBaHMe BbITLIAT JlomkHOCTB CymmMa, pyo.
HauaibHuK 18824,67
MacTtep 27381,33
Omneparop 17113,33
MarmmHrCT OypOBOH YCTAaHOBKHU 13690,67

Otuncnenus BO BHEOIO/PKETHbIE Ha60paHT XUMHUYECKOT0 aHaliu3a 5-To paspsana 28750,4

por et MaIIMHUACT 3KCKaBATOPIIUK 10268
JIMHEWHBIH TPYOOITPOBOTUNK 82144
Wtoro: 198172,4
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4. 3. 5 3aTpatrbl Ha NPOBEJICHUE OPTraHU3AIMOHHO-TEXHUYECKOTO MEPOTPUSITHS 110

METONY YKPEIUIEHUS TPYHTA KPHUOTEIIEM

Tabnuya 4.14 - 3ampamul ha npoedeHuUs 0p2aHU3AYUOHHO-MEXHUYECKO20

Meponpusanmu
Cymma 3arpar,
Howmep Cocras 3arpar pyo. IIpumeuanue
1. | 3arpars! Ha 3apaboTHYIO ILIATY 656 200 Tabmuma 4.4
2. | Oruncnenus Bo BHEOIOKETHbIE (DOHIBI 198 172,4 Tabnuna 4.6
3. | 3aTpaTsl Ha MaTepUabl 221 875 Tabnuua 4.2
4. | AMOPTU3alIMOHHBIE OTYHUCIICHUS 70 654,8 Tabnuua 4.3
5. | Aroro ocHOBHBIE pacXobl 1146 902,2
6. | Haxnagusie pacxozpl (16% OT OCHOBHBIX) 183 504,352
7. | Bcero 3arpaTsl Ha MeporpusiTHe 1330 406,55

ITo IIPOBCACHHBIM pPACUCTaM MOKHO CACJIaTh BBIBOJ, 4YTO 3KOHOMHUYCCKU

BBITOJTHEE MPOM3BECTH YKPEIUUIEHUE IPYHTa KproresaeM (BapuaHt Ne2), CTOMMOCTb €ro

cocrapisier 1 330 406,55 py0., CTOMMOCTD YKPETUICHHUS TPYHTa METOZ0OM IIEMEHTAIlUN

cocraisieT 3 880 500,44 py06., TOMHUMO SKOHOMHYECKOH BBITO/IbI, YKPEIIJICHHE TPYHTA

KpHuoreneMm 3aHuMaeT 17 aHeH, a Mpu YKPEIUICHWH TPYHTa METOIOM LIEMEHTAIuH - 56

JTHEH.
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5. COIMAJIBHAA OTBETCTBEHHOCTD ITPU YKPEIUVIEHMU I'PYHTA
OTKOCOB U JJHUIL] TPAHIIIEM TPYEOIIPOBOJIA B YCJIOBUSX
KPAMHEI'O CEBEPA

ComnumanbHasi ~ OTBETCTBEHHOCTh ~ WJIM  KOpIIOpAaTHBHAasi  COIMaJbHas
OTBETCTBEHHOCTH (KaK MOPAIbHO-ITHUECKUN MPHUHIUI) - OTBETCTBEHHOCTH IEpell
JIOABPMH M JTaHHBIMH UM OOCIIAHUSMH, KOTJa OPTaHU3AIMS YYUTHIBAET MHTEPECHI
KOJUIEKTHBAa M O0IIecTBa, Bosjaras Ha ce0s OTBETCTBEHHOCTh 3a BIHMSIHHE HX
NeSATEIbHOCTH Ha 3aKa34MKOB, MOCTABIIMKOB, pabOTHHKOB, akiuuonepoB (I'OCT P
NCO 26000-2012).

PaGounMm MecToM SIBISIETCS YKpEIUIEHWE TPYHTA TIPU CTPOUTENBCTBE U
PEKOHCTpYKIIMU  TpyoOompoBomoB B ycioBusix KpaitHero Cesepa. Pabota
OCYIIECTBJISICTCS. METOJIOM HarHeTaHWsi KPHUOTreds B CKBXHUHBI, MPOOYPEHHBIX
HAKJIOHHO C JIBYX CTOpPOH TpaHiiien. Pabodee MecTo U B3aUMHOE PacIojIoKEHHE BCeX
€ro SJEMEHTOB JIOJDKHO COOTBETCTBOBATh AHTPOIIOMETPUYECKUM, (PU3NYECKUM U
MICUXOJIOTUYECKUM TpeOOBaHUSIM. boJibilioe 3HaUeHHE UMEET TaKKe XapakTep paboThI.
B wactHOCTH, pu OpraHu3aiuy padovyero MecTa MmoJi YKperieHue TPYyHTa JTOKHbI
OBITH COOJIIO/ICHBI BCE OCHOBHBIE YCIIOBUSI.

[enwto paznena «ConnalibHasi OTBETCTBEHHOCTDY SIBIISIETCS aHATU3 BPEIHBIX U
OMacHBIX (PaKTOPOB Tpy/la paOOTHUKOB Ha OOBEKTE yKperuieHus rpyHra. B pazgene
TaKK€  pPacCMaTpPUBAIOTCS ~ BOMPOCHI  TEXHUKU  O€30MACHOCTH,  IMOXKApPHOU
PO HUIAKTUKY ¥ OXPaHbl OKPYKAIOIIEH CPEe/Ibl, JAIOTCS PEKOMEH IAllUU TI0 CO3IaHHUI0

ONTUMAJIBbHBIX YCIOBUU TPYAA.

5. 1 IIpodeccronanbHas u coruaibHas 0€30MacHOCTh
JIJ1st 1IeTI0OCTHOTO MPECTaBICHUSI 00 UCTOYHHUKAX BPEIHOCTEH M OMACHOCTEH U
BCEX OCHOBHBIX BBISIBICHHBIX BPEIHBIX M OINACHBIX (paKTOpax Ha paboueM MecTe,
HUKe mpeacTaBieHa Tabmuma 1.1 «OCHOBHBIE 53JIEMEHTHI MPOU3BOICTBEHHOTO
npoiiecca, GOpMHUPYIOIIKE OTIACHBIC U BpeAHbIC (DaKTOPHI TP BHITIOJTHEHUU PadOT 1O
YKPEIUICHUIO TPYHTa OTKOCOB U JIHUII TPAHIIEH MPU CTPOUTEIHCTBE U PEKOHCTPYKIIUU
TpyOompoBOI0B B ycnoBusix Kpaitnero Ceepay.

I/II[CHTI/I(I)I/IKaHI/Iﬂ MNOTCHIOHUAJIBHBIX OIIACHBIX W BPCAHBIX ITPOU3BOACTBCHHBIX
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daktopoB (OBII®) npoBoautcs ¢ ucnoiab3oBanueMm «Kiaccudukanuu BpeaHbIX U
omacHbIX Tpou3BoAcTBeHHBIX (akTopoB mo ['OCT 12.0.003-74 (¢ uzmen. Ne 1,
okTsA0ppr 1978 r1., mepemsmanwe 1999 r1.). Ha3BaHuwe BpemaHBIX UM OIACHBIX

NPOU3BOJACTBEHHBIX  (PaKTOpoB B  pabOTE  COOTBETCTBYIOT  MPUBEACHHOU

kinaccudukanuu. OnpeaeseHbl Ha3BaHUE XapaKTEPHBIX BUIOB PabOT M BPEIHBIX
npou3BoACTBeHHBIX (hakTopoB (OBIID).

Tabauya 5.1 - OcnogHble 31emMeHmbl NPOU3BOOCMEEHHO20 npoyeccd,

Gdopmupyrowue onacHule u 8peoHbvle aKxmopsl npu 8bINOIHEHUU PAOOM NO

VKpenjieHuro 2pyHma npu cmpoumeibCmee u peKOHCmMpYKYyuu mpyoonpoeooos

HaumeHoBaHwme dakTophI HopmatusHbie
BHJOB paboT (I"OCT 12.0.003-74 CCBT ¢ u3men. 1999 r.) JIOKYMEHTBI
Bpensbie OrnacHbIe
1 2 3 4

[TosieBbIC PabOTHLI:

1) YcranoBka
OypoBOTO

MHCTPYMEHTA,
2) OypeHue
CKBaKHNHbI

HEOO0JIBIIIOTO
pasmepa 1o

3aaHHON
TPaeKTOPUH;

3) Harueranue
KpUOTENsl B TPYHT

1) [IpeBbimienue
YPOBHEH LIyMa;

2) OTkIOHEHUE
MokazaTeJiell KJimMaTa

Ha OTKPBITOM
BO3YXE;

3) TsoxecTs U

HaIpsAKEHHOCTb
(u3MYeCKOro Tpyaa;

1) DnexkTpuyeckuit
TOK;

2) ABmxymuecs
MAIIMHbI U MEXaHU3MBbI
MIPOU3BOJICTBEHHOT O

o0opymoBaHus (B T.U.
TPy30MOAbEMHBIE);

3) DnexTpudecKuit
TOK;

CHull 12-03-2001

CHull 12-04-2002

["OCT 12.0.003-74. (c
u3M. 1999 r.)
'OCT 12.1.005-88

OCT 12.1.012-2004
TOCT 12.1.038-82
rOCT 12.2.003-91
TOCT 12.3.009-76
OCT 12.4.125-83
TOCT 17.1.3.06-82
CHull 2.06.14-85
CanlIuH 2.2.4.1191-

03
P 2.2.2006-05
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5.1.1 AHanu3 BpeHbIX MPOU3BOACTBEHHBIX (HaKTOPOB U 0OOCHOBAHUE MEPOIPUATHI

10 UX YCTPAHECHUIO

[lepconai, yKperisironuii TpyHT OTKOCOB M JHMIIl TPaHIIEH TpyOOIpoBOIOB
METOJOM HAarHeTaHusi KPUOTeNsl B TPYHT IOABEPHKEHBI BO3ACHCTBUIO CIEAYIOLIUX
BpeaHbIX (hakTopoB (Tadm. 5.1).

1. IIpeBblllIeHUE YPOBHEH IITyMa

[Iym - 5310 OecnopsaoYHOE COYETaHWE 3BYKOB PA3JIMYHON YaCTOTHI.
HcrounnkaMu nrymMa Ha oOBEKTAaX YKPEIJIEHUsI TPYHTa MOTYT CTaThb MAIIMHBI JJIs
MIPOBEICHUSI 3eMJISIHBIX pa0oT (OypOBbIE YCTaHOBKHU, SKCKABATOPBI, TPYOOYKIaUUKH ).

JnuTenpHOE  BO3AEHCTBUE IIYMOB  OTPULATENIBHO  CKa3bIBAIOTCS  Ha
AMOIMOHAJILHOM COCTOSIHUM TE€PCOHAa, a TAaKXKEe MOXKET MPUBECTU K CHIXKEHUIO
ciyxa.

JleficTBue mIymMa pa3iMyHO: 3aTPyIHSET pa300pUMBOCTb PEYM BBI3BIBACT
HeoOpaTUMbIE W3MEHEHUS B OpraHax ClyXa 4ellOBeKa, MOBBIIIAECT YTOMIISIEMOCTb.
[IpenenbHo pomyctumble 3HaudeHus (g0 80 nmenmOern), XapakTEpPU3YIOUIUE IIyM,
pernamentupytores corsacio 'OCT 12.1.003-83. JlonmycTumMble YPOBHU 3BYKOBOTO
JIABJICHUS U DKBUBAJICHTHOTO YPOBHS 3BYKa MMPUBEICHBI B TabuIe 5.2.

Tabnuya 5.2 - [lonycmumsie yposHU 36YKOB020 OABNIEHUS U IKBUBATIEHMHO20

VPO8H5 36VKA

Paboune mecra

S
=
Mm
YPpOBHU 3ByKOBOTO AaBJIECHHUS, 1D, B OKTaBHBIX I10JI0CAX CO i §
5o
CpEHEreOMETPUIECKUMHU 4acTOTaMu, 11 g
SE ¢
m O >
o 5 &
a s ”
31,5 63 | 125| 250 | 500 4000 ”~ %
1000 |2000 8000 8
[ocrosiHHbIE paboune MecTa 1
paboure 30HBI B
IIPOU3BOACTBEHHBIX 107 95 | 87 | 82 | 78 75 73 71 69 80

NMOMCHICHUAX U Ha TCPPUTOPUHN

MpenNpUITHN
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OcHOBHBIE METOJIbI OOPBOBI C IITYMOM Ha OOBEKTE:

- CHIDKEHHE IIymMa 0ypOBOTO HHCTpyMEHTA (IPUMEHEHNE 3BYKON30IUPYIOLIUX
CPE/ICTB);

- cpeacTBa MHAMBUYalIbHOU 3amuThl (CU3):

- HAyIIHUKU;

- coOJII0/ICHHE pexuMa Tpya U OTIbIXa;

2. OTKJIOHEHHE MOKa3aTeNneil KIuMaTa Ha OTKPBITOM BO3yXe€.

Knumat mpencraBnsier KOMIUIEKC (U3MYECKUX MapaMeTpoB  BO3yXa,
BIUSIIONIUX HA TEIJIOBOE COCTOSHME opraHu3ma. K HUM OTHOCAT Temmeparypy,
BJIQXKHOCTh, CKOPOCTh JBIDKEHHUS BO3JyXa, MHTEHCUBHOCTh DPaJUAIMOHHOTO
U3IIy4eHUs]  COJIHIA, BEIMYMHY aTMOchepHOro JaaBiieHHs. MakcuMainbHas
temriepatypa B MupHuHckom paiioHe PecnyOnmku Caxa (SIKyTusi) cocTaBiisieT B
cpeadem +25C. PaboTtath npu Takoi TeMIiepaType He 3ampeliieHo.

Tak Kak pacCMOTPEHHOE BBIIIE CTPOUTEIBCTBO M  PEKOHCTPYKIUA
TpyOOIIpOBOJia 3alVIAHUPOBAHO B JIETHUM MEPHOJ, TO BO3MOXKHBI TEpErpeBaHus
opranusma. [loBeillieHHas Temneparypa Bo3ayxa paboueit cpejibl XapaKTepHa TaKkKe
JUTSL BBITIOJTHEHUST OYPOBBIX PaboT.

HopMmupoBaHnue mapaMeTpoB Ha OTKPBITBHIX IUIOMIAAKAX HE MPOU3BOIUTCS, HO
OTIPEIEIISIIOTCA KOHKPETHBIE MEPONPUATHUST TIO0 CHIDKEHUIO HEOJAronpusTHOTO
BO3JICHCTBHS MX HAa Opranus3M pabdodero. Paboraromine Ha OTKPBITOW TEPPUTOPUH B
3UMHHI M JICTHUHA MEPUOABI TOJIa B KAXKJIOM M3 KIUMATHUSCKUX PETHOHOB JOJIKHBI
OBITh OOECTIeUeHBI CIIE0IEXKT0M:

- KOCTIOM OT 3aIlUThl OT BOJABI M3 CHHTETHYECCKOW TKAHHW C TUICHOYHBIM
MOKPBITHEM;

- KOMOWHE30H JIJISl 3aIUTHI OT TOKCUYHBIX BEIECTB U MBLIN U3 HETKAHBIX
MaTepUasos;

- KOCTIOM MPOTUBOAHIICATUTHBIN;

- dbyTbOOoIKa;

- OOTHHKHM KOKaHHBIC C JKECTKHUM ITOJJHOCKOM WJIM CAllOTH KOXKaHHBIC C

KCCTKHUM IIOJHOCKOM,
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- caroru pE3nHOBLIC C KCCTKHMM IMOAHOCKOM HMJIM Callor'n 0O0JIOTHEIE C

KCCTKHUM ITIOJHOCKOM,

HapPpYKaBHUKHU U3 ITOJIUMCPHBIX MATCPHUATIOB,

- MCPUYATKH C IMTOJTUMCPHBIM ITOKPBITHCM;

- NCPpIYATKU PE3NMHOBBIC WJIN U3 ITOJIUMCPHBIX MATCPUAJIOB,
- KacCKa 3allluTHas;i,

- MNOAIIJIICMHUK IO KACKY,

- OYKH 3alIIUTHBIC,

MacKa WIH [0JIyMacka CO CMEHHBIMU (PUIIbTPaAMHU.

3. TskecTs U HANIPSHKEHHOCTH (PU3UYIECKOTO TPYAA.

B cBsa3u ¢ OosblION MPOTSDKEHHOCTbIO M yNAJ€HHOCTBIO Ta30lpoBOjAa OT
HACEJICHHBIX IMyHKTOB, paOOTHUKAaM JUIMTEIbHOE BpeMs MPUXOAMUTCA NPOBOIUTH B
KOMaHJIMPOBKAaX, YTO COIMPOBOXKIAETCSA TSKEIBIM U HaNpPSHKEHHBIM (DU3UUECKUM
TPYIOM.

Tsoxenblii M HANPSYKEHHBIA (PU3MYECKU TPy MOKET MOBJIMATH Ha 0O0Ilee
CaMOYYBCTBHE pab0Yero v MPUBECTH K PA3BUTUIO Pa3INYHbIX 3a00JI€BaHUN.

VY mronei, 3aHATHIX TSXKEIBIM U HANPSHKEHHBIM (PU3NYECKUM TPYIOM, J10JKEH
ObITh BOCBMUYACOBOW pabouMii AeHb ¢ 00eAeHHbIM nepepbiBoM (13— - 14—) u
NEPUOANYECKUMU KPaTKOBPEMEHHBIMHM TE€pephiBaMH, a TaKXe JODKHA ObITh

YBCJIMYCHA 3apa60THa51 Ij1aTta 1 IpoOJOJDKUTCIIbHOCTE OTITYCKaA.

5.1.2 AHanu3 onacHbIX MPOU3BOACTBEHHBIX (HaKTOPOB M OOOCHOBAHUE MEPOIPUATHI
10 WX YCTPAHCHHUIO

OnacHbIMM  MPOU3BOJCTBEHHBIMU  (paKTOpPaMH  Ha3bIBAIOTCA  (AKTOPHI,
CIIOCOOHBIE TIPU OMPENEIICHHBIX YCIOBUSIX BBI3BIBATH OCTPOE HAPYIICHUE 370POBBS U
rubenu yeioBeka.

1. DnekTpuuecKuid TOK.

OnacHOCTh MOBPEXICHUS PaOOTHHUKA JIEKTPUICCKUM TOKOM B He(pTerazoBoi
OTpaciy, B YaCTHOCTH CTPOUTEILCTBE M PEKOHCTPYKIIMH TPYOOIIPOBOIA CYIIECTBYET
IIPY CBApPOYHBIX paboTax.

be3onacHoe HanpspkeHUe ITpu Takux padotax coctapisieT 12 B.
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[IoBpexkieHHE DIEKTPUYECKUM TOKOM, JJIEKTPUYECKOM Iyrod MOXKET
IIPOU30MTH 110 HECKOJIBKUM CIIy4asiM:

- IIpu NpUKOCHOBEHHH YEJIOBEKOM HEM3OJIMPOBAHHBIX YacTE€H TOKOBEIYIIMX
4acTeil, KOpPIyCca pas3IMYHBbIX 3JIEKTPUYECKUX YCTPOWCTB, OKa3aBIIHECS O]
HaIPSHKEHUEM B CJIEICTBHH 3aMbIKAHUS;

- Ilpu onHOda3zHOM, T.€. OAHOIOJIIOCHOM KOHTAKTE YeIOBEKa C 3eMJied U
TOKOBEIYIIEW 4YacTblo (MpHU CO3JaHHHM YEJOBEKOM HMCKYCCTBEHHOI'O KOHTAaKTa
«TOKOBEYIIAs 4aCTh - 3€MJLSI»).

OJIEKTPUYECKUA TOK KpaiiHE HEraTMBHO BIIMSAET HA OPraHMW3M 4YEJOBEK, a
UMEHHO:

- TIOPaXKaeT KO>KHbIE, CIIM3UCTHIE IIOKPOBBI YEJIOBEYECKOTO TEIA;

- TOpa)kaeT UEHTPAIBHYIO HEPBHYIO CUCTEMY;

- MopaaeT BHYTPEHHUE OpraH, OCTaBJIsIET HEOOpaTUMBbIE MOCIEACTBUS B
paboTe TaKMX OpraHOB KaK CEpLE, TOYKH, ICUEHb.

3ammra OT SKIEKTHYECKOr0 TOKa B  OpraHu3auusax HedreraszoBou
IIPOMBIIUICHHOCTH JACJINTCS HA J1BA TUIIA:

[TepBblii TUIT - KOJIJIEKTUBHAS 3alATA!

- NPUMEHEHHE PA3JIMYHBIX IJIAKATOB, 3HAKOB 0€30MACHOCTH /ISl BU3yaJIbHOTO
npenynpexaeHns pabOTHUKOB 00 OaCHOCTH MOPaKEHUS AJIEKTPUUECKUM TOKOM;

- M30JISIUS OTKPBITHIX YYaCTKOB TOKOBEAYIIUX YACTEH AJIEKTPOYCTPOMCTB;

- ycranoBka 3a3emuienns cormacao [[OCT 12.1.030-81;

- YCTaHOBKa OIpaXKJEHUs K YCTaHOBKaM palOTaloMMUX MpU MOMOUIH
AIEKTPUYECTBA.

BTopoii Tun - uHAUBUyaJbHAS 3alUTa:

- [pUMEHEeHHe  pPaOOTHUKOM  CPEICTB  WHAMBUAYAJIbHON  3alllUTHI
(nudnexTpudeckux 00TOB, MEPUYATOK);

- HCIOJIb30BaHUE Pa3IMUHBIX JUJIEKTPUUECKUX KOBPOB B pab0Tax, CBA3aHHbIX
C YCTaHOBKOMW, PEMOHTOM, OOCITY>KHUBaHUEM DJIEKTPOYCTAHOBOK;

Meponpusitus 1O CO3JaHUI0 OJIArONPHUATHOIO YCJIOBHUS MpU paboTax Ha

SJICKTPOYCTAaHOBKAX:
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- TPOBEJIEHHWE MHCTPYKTaXel paboueMy NepcoHamy;

- TPOBEJEHUE aTTeCTallMd IO 3HaHUAM O€30MacHOCTH Mpu paboTax Ha
AIIEKTPOYCTAHOBKAX MO KAaTETOPHSIM;

- CoOmroienust pabOTHUKAMHM MpaBUi 0€30MaCHOCTH.

2. JIBwxymiuecss MallliHbl 1 MEXaHU3MbI IPOU3BOJICTBEHHOTO 000PYI0BaHUS
(B T.4. Ipy30MOIbEMHBIE).

Bce nmBmxymuecs MamvHbl U MEXaHU3MBI Ha MPOHM3BOJACTBE HE(PTETa30BOii
NPOMBIIUJIEHHOCTH, MOTYT CTaTh MNPUYMHON PpaA3IUYHOTO pOJAa  TEJIECHBIX
MOBPEXJICHUI pabOTHHKA OTpaciu. Tak Kak MalIuHbl, 000PY10BaHUS MPECTABISIOT
co00l 10CTaTOYHO HEeOEe30macHbIe YCTPOMCTBA, B KOTOPBIX YYaCTBYIOT Pa3IMYHbIE
MOJIBM)KHBIC DJIEMEHTBI, MOXKHO TPEIOJIONKUTh, YTO MOBPEKIACHUS, KOTOPbIE OHU
BJIEKYT 3a cOOOW MOryT OBITh JOCTaTOYHO CEPhE3HBIMH JUIs ueioBeka. [lpum
aBTOMATHU3UPOBAaHHOM MPOW3BOJCTBE, T.€. 0€3 y4acTHsl YeJOBEeKa, BOSHUKAET PHCK
HEOKUJAHHBIX JBUKEHUN 000pyaoBaHus 0€3 BeZjoMa paOOTHHKA.

Cutyanuu, CBsI3aHHBIE C TAKUMU HECUACTHBIMHU CITy4asiMd, BIEKYT 3a COOOii
JEeTaNbHbIE HUCXOABl (CMEPTh), CEpbE3HBIE TEJECHbIE MOBPEXKACHUS (IEPEIOMBI,
ymuObl), a TakXe MaTepualbHble YOBITKH (IOJIOMKa YCTPOWCTB, MEXaHU3MOB,
npudopoB).

Mepbl 110 IpeaynpeKICHUIO0 TAKUX CUTYyaIil BBITIOTHSIOTCS B BUJIE:

- YCTaHOBOK 3arpaXACHWI Ha TIEpUMETpe paboTalIuX YCTAaHOBOK,
000py10BaHU;

- HMCIOJIb30BaHUE paOOTHUKAMHU CPEACTB MHAUBUIYATHHOM 3aIUTHI;

- HCTOJNB30BaHWE OOOPYIOBaHWM, HaxXOMAUIMXCA B CIIHCKE peecTpa
UCIOJIb3YEMbIX YCTPONCTB OpraHU3allUH.

JlaHHBINM BUIT OTTAaCHBIX (DaKTOPOB periiaMeHTupyetcs u koutponupyercs [OCT
12.0.003-74*.

3. DnekTpuyecKkas ayra i MeTaJUTMUeCKHUe UCKPHI TIPH CBapKe.

[Tpu myroBoO¥ CBapKe HCIOIB3YIOT HCTOYHUKU TOKA C HATIPSHKEHUEM XOJIOCTOTO
xona ot 45 no 80 B, npu noctosHHOM TOKE OT 55 10 75 B, mpu nepeMEHHOM TOKE OT

180 mo 200 B mpu mia3MeHHOW pe3ke W cBapke. [103TOMy MCTOYHUKH MHUTAHUS
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000pyAYyIOTCSl aBTOMAaTUYECKUMH CUCTEMAMU OTKJItoUeHus Toka B Teuenue 0,5 ... 0,9
c pu oOpbIBe Ayru. YemoBeueckoe Teno 00aaaeT cCOOCTBEHHBIM COMPOTHUBICHUEM U
MO3TOMY O€30MaCHbIM HAIPSHKEHUEM CUUTAIOT HampspkeHue He Boime 12 B.

CYHIGCTBYGT OIIACHOCTD IMOPAKCHUA SJICKTPUUICCKHUM TOKOM.

[Ipy pabore B HENOCPEACTBEHHOM KOHTaKT€ C  METAUIMYECKUMU

IOBCPXHOCTAMHU CJIICAYCT CO6J'II-OII3,TB CIICOYOMUC IIpaBUjIa TCXHUKH 0e301acCHOCTH:

1) HanesxHast H30JAIHsI BCEX TOKOMOBOISIIMX ITPOBOJIOB OT UCTOYHHKA TOKA U
CBApOYHOU IyTH.

2) HanexxHoe 3a3eMIICHHE KOPITYCOB HCTOYHUKOB IMUTAHUS CBAPOYHOM AYTH.

3) [IpuMeHeHHEe aBTOMATHYECKUX CHCTEM TIPEPHIBAHMS IMOJA4Yd  BBICOKOTO
HAIIPSDKEHUS TIPU XOJIOCTOM XOJI€.

4) HanesxHasi U30JISIHS AIEKTPOI0ACPIKATENS ISl IIPEIOTBPAICHHUS CITy4ail HOTO
KOHTAKTa C TOKOBEAYIIIMMH YaCTSIMH dJIEKTPOAOAEPIKATENS C U3AEITHEM.

5) Ilpu paboTe B 3aMKHYTBIX TOMEIICHHSAX (COCyIax) KpPOME CIICLIOIEHKIbI
CJIelyeT NPUMEHATh PE3MHOBBIE KOBPUKH (KaJOIIM) WU UCTOYHUKU JTOMOJIHU
TEJIBbHOT'O OCBEILICHHUS.

6) He nomyckaeTcst KOHTAKT pabo4ero ¢ KIIeMMaMH M 32KUMaMH IIETTH BBICOKOTO
HaIpsHKEHUS.

[lopaxxeHne myyamu 3JeKTpuueckord ayru. CBapoudHas Jyra sBIsE€TCS
VMCTOYHUKOM CBETOBBIX Jy4YeH, SPKOCTh KOTOPBIX MOJKET BBI3BIBATH OXOTHU
HE3aIMIIEHHBIX a3 npu oOnyyeHun ux Bcero B Teyenue 10 ... 15 c. bonee
JUINTEJIBHOE BO3JEHCTBUE W3JIYYEHHMS YT MOXET NPHUBECTH K IOBPEKICHUIO
XpyCTaJluKa Tja3a W IIOJIHOM IoTepe 3peHus. YbTpauoJIETOBOE H3IIyYEHUE
BBI3bIBACT OKOTH IJ1a3 U KOXKHU (ITOT0OHO BO3JICHCTBUIO MPSMBIX COJHEYHBIX Jy4eil),
uH(paKpacHOE U3ITyYCHHE MOXKET BbI3BaTh IOMYTHEHHE XPyCTaJIMKa I1asa.

JIOJDKHBI  TIPUMEHSITCS  CPEACTBa HMHAMBUAYAJIbHOM 3alllMTHI TJa3, JHIA
(OTKpBITBIE 3aLIUTHBIE OYKHA CBapIIMKa, 3aKpbIThIE 3alUTHBIE OYKH CBapIIMKA,

3allUTHBIC JIUIIEBBIC MUTKU cBapiuka) corjacHo ['OCT P 12.4.238-2007.
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5.2 Dkonoruueckas 6€30MacHOCTh
JI71st opraHu3anuy OXpaHbl OKPYXKAOIIEH Cpeibl OT HETATUBHOTO BO3/ICHCTBUS
MPOEKTUPYEMBIX  pabOT TEpPBOOYEPENHON 3ajaueld  SBJISETCS — ONpenesieHue
KOHKPETHBIX HCTOYHMKOB HETATHBHOI'O BO3JIEUCTBUSI HA OCHOBHBIC 3JIEMEHTHI
OKpY’Karolel NpUpOJHON Cpelbl paccCMaTpUBaeMONl TEPPUTOPUM - HA 3E€MEJIbHBIC
pecypcehl, pacTUTEIBLHOCTD, aTMOC(HEPHBIN BO3AYX.
B Ttabmume 5.3 mpeacTtaBieHbl HWCTOYHWKH HETATHBHOTO BO3JCHCTBHUS W

IIPUPOIOOXPAHHBIE MEPOIIPUATHS

Tabauya 5.3 - Bpeouvie 8030eticmsusi Ha OKPYHCaouwyio cpeody u npupoo0oXpaHHbvle

Meponpusmus npu 6bINOJHEHUU pabom no YKpenieHuio 2pyHma

[IpuponHsie
pecypcel U Bpenubie
IIpupogooxpaHHble MEPOIIPUITHS
KOMITOHEHTBI BO3ZICUCTBHA
OC
3emnsu  [Pa3pylieHue rpyHTOB PannoHansHOE MJIaHUPOBAHUE MECT U CPOKOB
3eMeNbHbIE mpoBeaeHus padbot. CobmoaeHns HOPMATHBOB OTBOJIA
pecypcbl 3emenb. PekynbTuBalys 3eMeb.
3arps3HEHUE TOYBBI [IpemycMoTpeTs cOOp OTXOOB, MECTa U YCIOBHS UX
XUMpeareHTaMy U Jp.
BPEMEHHOT'O XpaHEHHs, BBIBO3 IS yTUIH3AIHH,
YHHUTOKEHUS], 3aXOPOHEHHSI OCTaTKOB XMMPEareHTOB,
Mycopa, 3arpsi3HeHHO# 3emitn coryiacHo D3 ot
24.06.1998 (pen. ot 29.12.2015)
3acopeHue OYBbI BbIBO3 1 3aXOpOHEHUE IPOU3BOJCTBEHHBIX OTX0A0B
HPOW3BOICTBEHHBIMI coriacHo @3 ot 24.06.1998 (pen. ot 29.12.2015)
0TXO0AaMHU
Jlec n Y HUUTOKEHUE, Mepomnpusarus no oxpane nmous 'OCT 17.4.3.04-85
JIECHBIE  |IOBPEXICHHE U
pecypcsl
3arps3HEHNE TOYBEHHOTO
MOKPOBa
JlecHble noxapsl
'Y6opKka 1 yHHUTOKEHUE MOPYyOOIHBIX OCTATKOB H
IpyrHe MEpPHI YXOa 3a JIECOCEKOM COrIacHo
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5. 3 be3onacHoCTh B UYpe3BbIUAMHbBIX CUTYAIUsAX

YpesBblvaiiHbIe CUTyallnid Ha 00bEKTaxX CTPOUTENHCTBA MOJIBOHOTO Mepexoa
TpyOOIPOBOJOB MOTYT BO3HUKHYTH IO pa3HbIM MPUYMHAM, HEKOTOPBIE U3 HUX:

- Pa3JIMYHOTO poja MOXKaphl;

- YC TeXHOT€HHOI0 XapakTepa.

ABapuu MOTYT IPUBECTU K HEOOPATUMBIM MOCIEACTBUSAM. ABapUU BOSHUKAIOT
B CJIE/ICTBUMU:

- HENpPaBWIBHBIX JCHUCTBUN MEPCOHAJIA IIPU CTPOUTENBLCTBE;

- OTKa3 YCTPOMCTB NpEeAYyNPExKACHUS ONACHBIX CUTyallui (IPUOOPHI KOHTPOJIS,
CUTHAJIU3AIINN);

- paspylieHre 000pyJOBaHUsI BCIEACTBUE CTAPEHUS METaIa;

- KOppo3usi 000pyI0BaHUS;

- yparassl, yJapbl MOJHHUEHN U T.II.

OpHuM U3 NPUMEPOB YPE3BBIYAKHON CUTYAIIMM MOJKET ITOCIYXKHUT IOKap Ha
paboueM MecTe, T.€. Ha Ta300MacHBIX OOBEKTaX, OOBEKTaX CTPOUTEIHCTBA
TpyOorpoBoja. J[aHHbII 0Kap OTHOCUTCS K YpEe3BbIYaiHOM CUTYalluu TEXHOI€HHOTO
Xapakrepa.

HcTouHMKaMy BO3HMKHOBEHHUSI BO3TOpaHUsi MOTYT OBbITh pa3lInyHbIC
YCTPOMCTBA, pabOTaOIINE Ha JJIEKTpUUecTBE. B Takux yCTpoHCTBax MpH HEKOTOPHIX
UCTEYEHUSIX OOCTOSITENIbCTB (IEPErPEB JIEMEHTOB, AJIEKTPUUECKUE UCKPBI, TyTU U
T.A.) MOTYT BO3HUKHYTH OIIACHBIE MOMEHTBI BO3ropaHus. VCTOYHWMKHM B3phIBa -
TpyOOIIPOBOJBl TIOJ [JaBJICHHEM, Ta30Bble OajuIOHBI, COCYJbl, 3aIllOJIHEHHBIC
B3PBIBOONACHBIM BEILIECTBOM.

Pe3ynpraTaMy MopakeHHsI OTKPBITHIM IIJIAMEHEM YEJI0BEKA MOXKET IPUBECTH K
JETAIBHOMY UCXOJy, MOPAXKEHUIO KOXKHBIX IMOKPOBOB TENA, MOPAKEHHS BOJIOCSHBIX
MTOKPOBOB.

[Io caHWTapHBIM HOpMaM, KOHLEHTpAlMs M[apoB Ta3a M NPOAYKTOB
nepepaboTku HepTu B paboueil 30He He nomkHA npesblmarte 100 mr/m3, npu
MPOBENECHUH PAa0dOT B ra300MaCHBIX 30HAX, C IPUMEHEHUEM CPECTB 3alUThl OPTaHOB

AbIXaHH, HC IOJIKHA IMPCBBINIATE HPCACIIBHYIO KOHIOCHTPAIUIO B3PBIBOOIIACHOCTH
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1715 mapoB HedgtH B 2100 Mr/m3,

[Tpu mpom3BoACTBE pabOT MO YKPEIJICHUIO TPyHTa TMPU CTPOUTEIHCTBE H
PEKOHCTPYKIIMU TPYOONPOBOAOB, HEOOXOJIMMO PYKOBOJICTBOBATHCSI HOPMATUBHBIMU
JIOKyMEHTaMHU:

- 'OCT 12.1.004-91;

A Takke HeoOXOJUMO PYKOBOJACTBOBATHCS JIPYTUMU HOPMATUBHO -
TEXHUYECKUMHU JOKYMEHTaMH, KOTOpBI€ YCTAaHOBIIEHBI B TMOPSAIKE PErMOHAIbHBIX
HOPM U MPaBUJI, PErIaMEHTUPYIOMUX TPEOOBAaHUS MOKapHOU OE30MaCHOCTH.

[loapsamunk paboT oOTBEYaeT 3a MOXKAPHYIO OE30MacHOCTh Ha OOBEKTE
CTPOUTENHCTBA B TEUEHUE BCETO BPEMEHN OTOBOPEHHOTO KOHTPAKTA.

OTBETCTBEHHBIX 3@ MOKapHYI0 O€30IaCHOCTh Ha3HAYaeT pPYKOBOJAUTENb
o0bekTa. [lepcoHanbHast OTBETCTBEHHOCTh BO3JIaraeTcs Ha pyKOBOAUTENEH 00bEKTa B
COOTBETCTBHH C JCHCTBYIOIUMH 3aKOHOIATEIbCTBAMH.

Bce paOoTHHKM HE3aBUCHMMO OT CTa)ka U BUAA paboT JomycKaroTcs K padoTe
MocJie MMPOXOKIACHHS TPOTUBOMOXKAPHOTO MHCTPYKTAXKA, a MPU U3MEHEHUH CITYKOBI,
cneuu@uKu padboT, JOJKHBI MPONTH JOMOJHUTENbHOE OO0YYEHHE MO TYLIECHUIO U
IpeIyNpexICHUI0 0XKapOB B MECTaX MPOBEACHUS padOT B MOPSAJIKE, YCTAHOBICHHBIM
pykoBoauTeneM padorT.

CunoBble 0110kH, OypoBasi yCTaHOBKA, AJIEKTPOCTAHILIMM, HACOCHBIE CTAHILIUU,
CITy’)KeOHO-OBITOBBIE ¥  TPOW3BOJCTBEHHO-CKIAJCKHE TOMEIIEHUS, a TakkKe
TEPPUTOPHUST MECTOIOJIOKCHUS YKa3aHHBIX IMOMEIIEHUH O0O0sS3aHbl 00eCIeUYnBaThCSA
NEPBUYHBIMU CPEICTBAMU MOKAPOTYILLIECHUS.

[Tnomanka OypoBbIX pabOT AOMKHA OBITH YKOMIUIEKTOBAHA CIEAYIOIIMMU

MEPBUYHBIMH CPEJICTBAMH TOKAPOTYIICHUS - Tabiuia 5.4.

Tabnuya 5.4 - Ilepsuunvle cpedcmesa nodcapomyuietus

KomnaectBo
Tepputopust
HanmenoBanme Byposgoii 3aHsTas 3JJaHUSIMU U
KOMITICKC COOPYKCHHUAMH (KaXK]bIe
5000 m?)
3 2

OrsHeTymuTeNnn py4Hble BO3yLIHO-
[IEHHBIE
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OrHeTymUTeN! yTIeKNUCIOTHBIE 4 1
(TIopotIKOBEIE)

Sluyku ¢ ieckom (1 m®) 9 1

Benpa 5 9
Ac0OecToBBIE ITOJ0THA, KOIIIMA,

BOMJIOK

[ITBIKOBBIE JOMATHI 4 2

Tonopst 5 2

JIlombl 5 2

barpsr 5 2

Ha teppuropun mnpoBeneHusi pabOT JOJKHBI M3TOTaBIMBATBHCS Pa3IMYHOTO
polla TOXKapHble IIMTHI JJs YCTaHOBKM JIOMOB, JIONAT, TOIOPOB, BEAEP,
OTHETYIIHUTENEH, 0arpoB, KOTOPBIE B CBOIO OYEPEIH TOJDKHBI OBITH JIETKOJOCTYTHBIMU
U pacnojiaratbCs B BUAHBIX MecTaX. [[0 KOHCTPYKIMM SIIIUKU JJIS TEecKa JOJKHBI
ObITh YHAOOHBIMU /JII WCHOJB30BAaHUS, M3BJICUCHUS TECKAa M 3alUIICHHBIMH OT
MOTIaJaHuUs OCATKOB. MUK TOKEH OBITh YKOMIUIEKTOBAH COBKOM H JIOTIATOM, Tepet
3aM0JIHEHUEM AIUKA [TECOK JOJDKEH OBITh NMPOCYIIEH U NMpOocesH. AcOecToBasi TKaHb,
KOIIIMa, BOWJIOK, JTOJDKHBI XPAaHUTCS B METAUTHYECKUX YIAKOBKaX C KpbIKamu. Bece
OOBEKTHI MOXKAPOTYIIECHUSI OKPAILIMBAIOTCA B COOTBETCTBUMU ¢ TpeboaHusimu ['OCT
12.4.026-76.

Pabotonatens 00s13aH o0ecreyuTh OOBEKT CPEACTBAMH MOKAPOTYLIEHUS, a
pabOTHHUK B CBOIO O4YEpeab JIODKEH MNPOWTH OOydeHHEe M0 pabdoTe ¢ TaKuMHU
CpeICTBaMH.

Crenuanu3upoBaHHash TEXHUKAa  (TPakTOpbl, aBTOMAIIMHBI, OypOBOM
UHCTPYMEHT) YKOMIUJICKTOBBIBACTCS  PA3NUYHBIMU  PYYHBIMH  TOPOLIKOBBIMH,
YIICKUCIOTHBIMUA OTHETYIITUTEIISIMH.

Ha yuacTtke npou3BoacTBa OypoBbIX pabOT JOJHKHBI BBIACIATCS CIICUAIbHbIC
MecTa JIJIsl KypeHusi, KOTOPBIE B CBOIO O4epeab 000PYI0BaHbl yPHAMHU JIJIsl OKYPKOB.

[TporuTaHHBIe MACIOM, TU3ETHHBIM TOTUIMBOM, OCH3UHOM MaTepUaIbl JOJKHBI
coOupaTbcs B CIEHUANbHBIE METAJUIMYeCKHue Tapbl (0auku, SIIMKH) C TUIOTHOM

kpbiikoil. [lo oxkoHYaHuu pabOT Tapa C HMCMIOJIB30BAHHBIM MAaTE€pPUATIOM JOJKHA
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TPAHCIIOPTUPOBATLCA B MECTA YTHUJIM3AlHH.

5.4 3akoHOATENBHOE PETYIUPOBAHUE MPOCKTHBIX PEIICHUI

B cooTBeTcTBUU C 3aKOHOJIATENIBHBIMH C 3aKOHOAATEIbHBIM PETYJIHNPOBAHUEM
P®, na pabounx ydacTkax ¢ BpeIHBIMU U OTTACHBIMH YCIIOBHSIMU TpyOa, paboTomareins
B CBOIO O4epe/b 00513aH 00ecnieynTh pabOTHUKA CPEICTBAMHU, CIICIIUATU3UPOBAHHBIMU
MO/ JIaHHBIM BHUJ pabOTHI, COTJACHO THIIOBBIM oOTpacieBbiM HopMmam (CU3,
peneuieHTsl U T.10.) «IIpaBmia obecnieueHusi paOOTHUKOB CIIEIIUATBHON OJICKIOM,
crenuaibHOM OOYyBBIO W JPYTUMHU CpPEIACTBAMU HHAMBUAYAJIBHOM 3alllUTHI».
PaGoTHuku 0e3 cpeACTB WHAWBUIYATBHOM 3alllUThl, KACOK 3aIUTHBIX U JAPYTHX
HEO0OXOJMMBIX CPEJICTB 3aIIUTHI K paboTaM He JOIMYyCKAIOTCS.

Taxxke paboromarens 00s13aH 00€CIEUUTh KOJUIEKTUB pPAOOTHUKOB MpHU
CTPOUTENILCTBE O0OBEKTA TPAHCIIOPTA YTJIEBOJOPOJIHOTO ChIPhsl BCEMU HEOOXOIUMbBIMU
CaHUTAPHO-OBITOBBIMU TIOMEIICHUSIMU  (CKJIaJIbI JIJIT  MaTepHalIOB, TapiepoObl,
JYIIEBbIE, CYIIUIKH JJISl OJICK/IbI, IOMEILCHUS J11 OT/AbIXa, MpUeMa MUIIU U TPoY. )
COTJIACHO CTPOUTEJIbHBIM HOpPMaM U TpaBWIaM, KOJJIEKTUBHOMY JIOTOBODY,
Tapu(HOMY COTJIANIECHUIO.

B 1okymeHTax o pelieHusix [0 OpraHu3aliu MpONUchIBalOTCA: (hopMma
opraHuzanuu Tpyaa (OpUragHblii, BaXTOBBIM, IKCIECIUIIMOHHO-BAXTOBBIA H T.1.);
PEXHUM TPy/a; PeKUM OT/IbIXa; COCTAB OpHra.

[Ipu omucanuu peXMMOB TPyJAa: YKa3bIBACTCS MPOJOIKUTEIHLHOCTh CMEHBI,
BaXThl, KOJIMYECTBO CMEH B MECSIII, TPYOBOU paCTIOPSAOK JHS, YaChl Ha4asia pabouero
JTHS, 4aChl OKOHYaHUsI pabouero JHs, CMEHHbIE TIEPEPHIBBI HA OTIBIX, NIEPEPHIBHI HA
MPUEM IHIIIHN.

[Ipn cTpoOUTENbCTBE MEPEXOJAOB B HKCTPEMAIbHBIX MOTOAHBIX YCIOBHUSIX
(MOBBILIEHHBIE WM OHMKEHHbIE TEMIIEPATyphbl) paboToAATENb TOJKEH 00eCeYnTh
pabOTHUKOB JOTOTHUTEIBHBIMUA CPEJICTBAMH WHIUBUIYAILHON 3aIUTHI OT XOJ0Ja
WJTU Kapbl, TOTIOTHUTEILHBIMU CAaHUTAPHO-OBITOBBIMU MOMEIICHUSIMU /111 00OTPEBa,
JOTIOJITHUTEJILHBIM BPEMEHEM MpHeMa MU IS BOCCTAHOBJICHHUS.

[ToaroToBKa CaHUTAPHO-OBITOBBIX TMOMEIICHUNH W YCTPOWCTB JOJKHBI OBITH

3aKOHYCHLI a0 Hadajla CTPOUTCIbHBIX pa60T, N OTBCYATb BCEM CTaHAapTaM
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coobmiectBa. [Ipy pPEeKOHCTPYKIMH CTapblX CYIIECTBYIOIIMX CAHUTAPHO-OBITOBBIX
NOMEIICHU HEOOXOJMMO YYHUTHIBATH HOBBIE NpaBHUJIa O0YCTpPOMCTBA MOMEIICHHIH,
OCOOEHHOCTH MECTHOCTU MPOBEACHUS padOT, KOJIMYECTBO paOOTHUKOB B Opuraje,
OCHACTUTh BCEMH HEOOXOJUMBIMU CpPEICTBAMHU JUIsi KOM(OPTHOTO OTIbIXA.
[Ipon3BOACTBEHHBIE YHACTKH TEPPUTOPUH, paOOUME MECTA JOJIKHBI OBITH OCHAIICHBI
HEO0OXOAMMBIMU CPEACTBAMU UHANBUIYAbHOMN, KOJJIEKTUBHOM 3aIlIUThI, CPEJCTBAMU
MOKApPOTYIUICHUSI, JIMHUSIMA CBS3U, CUTHAIU3AIUSAMH U JPYTUMH HEOOXOJIUMBIMU
cpeacTBamMu  oOecrneurBaOMMX Oe30macHble Y HAACKHBIE YCIOBHM  TpyJa
CTPOUTEIHLHOMY MEPCOHANy B COOTBETCTBUU C HOPMATHMBHBIMU JOKyMeHTamu. Bce
OOBEKTBl CAaHUTAPHO-OBITOBBIX, MPOU3BOJCTBEHHBIX IMOMELIEHUN, MECTa OTIbIXa,
MIPOXO0JIbl, paboure MecTa JOJIKHBI OBITh PACIIOJIOKEHBI Ha OE30MACHBIX PACCTOSHUSIX
3a MpeJenaMy ONacHbIX 30H. Ha nelcTBYIOMMX OMacHbIX 30HAaX IPU MPOU3BOJCTBE
JOJKHBI OBITh YCTAHOBJICHBI 3alIUTHBIE OIPAKIEHUS, HE MO3BOJSIOMINE PAOOTHUKY
0e3 HagoOHOCTH MPOHUKHYTh B 3Ty 30HY. B MNOTEHIMaNbHO ONAcCHBIX 30HAX
YCTaHABJIMBAIOTCSI CUTHAJIbHBIE OTPAXKICHUS, 3HAKU O€30MacCHOCTH.

[Ipoe3npl, mepexonpl Ha TEPPUTOPUHM MPOU3BOJICTBA HE JOJKHBI OBITH
3arpOMO’K/JEHBI, 3aMycOpeHbl. Paboune ydacTKH JOJDKHBI BCETJa COJEpP’KaThCs B
YUCTOTE U MOPSAJKE, MEPUOANYECKH OUUIIATHCA OT MycoOpa, Xjama, HEHY>KHBIX JJis
MIPOU3BOJICTBA OOBEKTOB.

Haxonsach Ha TeppUTOPUU IPOU3BOACTBA (CAHUTAPHO-OBITOBBIX MOMELIECHUSX,
MPOU3BOJICTBEHHBIX IMOMENIEHUSX YYacTKax paboT W T.O.), paOOTHHUK, a TaK¥kKe
MPEACTaBUTENI JIPYTUX OpraHU3aluii 00s3aHbl BBINOIHATH BCE TpeOOBaHUS
BHYTPEHHETO TPYAOBOr0 pacropsiika opranuzauuu. [1lo Bcelr Teppuropun, pabouue
MecTa JOJIKHBI OBITh 00ECTICYEHBI CPEICTBAMU CBSI3H.

Bce mnomemeHnsix oOpraHu3anydyd  JIOJDKHBI OBITH  000PYOBaHBI COTJIACHO
MPUHATHIM HOPMATHUBHBIM JIOKYMEHTaM, CAaHUTAPHO-OBITOBBIC MOMEIIEHUSI UMETh B
HaJW4YuU AanTeyKH, HOCWUJIKM, IIMHBI W JPYTHE CPEJICTBA MEPBOM M OCHOBHOM
MEIUIMHCKON TOMOUIY MOCTPaJaBIIeMy Ha OOBEKTE CTPOUTEIHCTBA TPYOONPOBOAA.
B cooTBercTBUU ¢ 3aKoHOAaTENLCTBOM PD paboTomarens 00s13aH JOIAKHBIM 00pa3oM

MMPOBCCTU PACCICAOBAHNC B OTHOHMICHUU IMPOU3OMICANINX HCCHACTHBLIX CJIYHYaCB HaA
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NPOU3BOJACTBE B TMOPSJAKE, YCTAaHOBJICHHBbIM [lookeHueM, yTBEpKIACHHBIM
nocraHoBiaeHneM Poccuiickoir ®@enepaunu or 11 mapra 1999 r. Ne 279. Ilo
YCTaHOBJICHHBIM MIPUYMHAM, JIOJDKHBI OBITH MPOBEJICHBI U pa3pad0oTaHbl MEPONIPUSATHUS
N0 TMPEAYNPEXKACHUIO TaKUX CHUTyallMil MPOU3BOJACTBEHHOIO TpaBMaTU3Ma,

npog3abdosieBaHui.
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SAKJIIOYEHUE

[To pe3ynbraTam npoaenaHHO| pabOTHl MOXKHO CIIENaTh CICIYIONINE BBIBOIBL:

B 30Hax pacnpocTpaHeHusi BEYHOMEP3JIbIX TPYHTOB COCpeoToueHbI Oosiee 80
% 3amacoB HedtH, u 70 % rasa.

CTpouTenbCTBO B CIOXKHBIX MPUPOAHO-KIUMATHUECKUX YCIOBHUSX HapyIlaeT
€CTECTBEHHBIN TeMIIEpaTypHbIH PEXKUM TpPyHTA, YTO BIIOCIECACTBUU MPUBOJIUT
IpoIeccaM OCIOKHSIONINX HAACKHYIO SKCIUTyaTallui0 MPOMBIIICHHBIX 00BEKTOB.

CyImiecTByIOIME CIMOCOOBI 3aKPETUICHHUST TPYOOIPOBOJOB, TPYAOEMKHE H
TpeOyeT 3HAUYMTENIbHBIX KalUTaJOBIOXKEHUHN, a TaKKe NP IUKIaX MPOMEpP3aHHUH-
OTTaWBaHUU MATEPUANBI Pa3pyMIAIOTCA U MPAKTHUECKHA HE TIPUMEHSIETCSI.

PaccMoTpeHHBI KpuOTenab, Ha OCHOBE MOJMBUHWIOIO coupra o0jaaaer
XOpouIei aaresueil ¢ rpyHTOM UM HU3KUM KO3((GUIUEHTOM TEIUIONPOBOJIHOCTH, YTO
SBIISICTCS. 3HAYUTENBHBIM TPEUMYIIECTBOM TMEpEeA OCTAIbHBIMH MaTepuaTaMu
UCIIOJIb3YEMbIE€ B HU3KMX TEMIIEPATypax.

[IpenBapuTenbHOE MOCTPOCHHE MOJETH B MPOrPaMMHOM KoMiuiekce ANSYS
MOKa3bIBACT yIIy4IIEeHUS HanpsKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUSI
TpyOOIIPOBO/a, YTO TOBOPUT, O MEPCIEKTUBE MPUMEHEHUS KPUOT eI JUIsl 3aKPEIUICHUs
Cla0bIX TPYHTOBBIX OCHOBAaHWH, KOTOpbIE MOTYT OOJOJaTh yIy4YIICHHBIMHU
MEeXaHUYECKUMU cBoiicTBaMu. CTOUT 3aMETUTh, YTO JaHHAsl MOJENb HE JAeT MOJHOU
KAPTUHBI B3aUMOJICUCTBHSI KPUOTENsl C TPYHTOM U TpedyeT Oosiee NETambHOTO
UCCIICIOBAaHMSI CXEMbI 3aKpeIuieHus TpyOompoBoJa C YYE€TOM BceX (U3HUKO-

MEXaHUYECKUX CBOMCTB IPYHTA.
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To increase the bearing capacity and reduce deformations in soil bases there
are many ways to artificially fix the soil. Conditionally divide their physical -
strengthening of the soil massif with the help of physical lay, mechanical - placing in
the thickness of the soil reinforcing elements that have the tensile strength, the
chemical - the improvement of soil properties with the help of injection into their

thickness of special solutions.

The method of fastening is chosen proceeding from the soil conditions of the
construction area, as well as production capabilities for its implementation. The choice
of method is worthwhile. Responsibly and take into account all the advantages and
disadvantages.

The first group under consideration is the physical methods of fixing soils. In
the table. 1 main methods of this group are presented: thermal fixing, freezing,
thawing, electro osmosis and lowering the water table. Also shown is a variety of
methods, recommended ground conditions, the advantages and disadvantages are
indicated.

Thermal fixation of soil - transformation t of structural bonds in the ground
under the influence of high temperatures. It is carried out either by injecting into the
ground under the pressure of air heated to a temperature of 600-800 ° C, or as a result
of burning fuel (solar oil, fuel oil, natural gas, etc.) in hermetically sealed wells, drilled
for this purpose. After fixing, the strength and water resistance increase soils, as well
as their subsidence properties are eliminated.

In accordance with the technology it is necessary to maintain a pressure in the
well from 15 to 50 kPa, which is achieved by the supply of incandescent air to enhance
the filtration of hot gases in the ground and maintain the required temperature. The
diameter of the wells is assumed to be 10-20 cm, while the depth varies from 6 to 15
m and more.

Depending on the loads and their distribution on the construction site, the
distance between the ages of the wells is determined. The burning of the soil lasts from

5 to 10 days. Around the well, an array of thermally fixed soil with a diameter



of 1.5-3 m is formed by burning 80-180 kg of liquid fuel per 1 m of the depth of the

well.

Table 1. Physical methods of soil reinforcement

Name Species Recommen_d_ed Advantage/limitations
method ground conditions
Thermal . Loess-like, Relatively fast set of strength /
. Hot air, burnt fuel unsaturated Clayey . .
fastening . High price
SOIlIS
Freezing Brine, with nitrogen Aquiferous soils It is possible to use any aquifer, at
(from clay to rocky
any depth. Presence of a well-
fractured and L .
developed scientific and technical
cavernous) base \ Short duration of
conservation effect (only with the
action of the freezing plant),
natural thawing
For a long time, the soil moisture
content rises (as water migrates
from warm to cooled soil layers)
Thawing man-made Soils in frozen soil [The possibility of producing
condition works in cramped conditions,
near communications, in
emergency conditions. Can occur
in any direction / Significant
labor, energy expenses
native The economics of the method /

Limitation of percolation, only
from top to bottom, control

imnnccihla

Electroosmosis

The water- saturated
cohesive soils (sandy

The most suitable method for
water

ground cover /

The need for periodic polarity

Lowering
groundwater
level

loam, loams) :
Dewatering depth of 4.5 to 12 m.
Light, ejector, _ Speed qf _a_ctlon. Low Iat_)or input /
Sandy soils Impossibility of work with close

wellpoints

lying of waterproof soils and
close location of structures

Vacuum method

Fine-grained soils

Reduction of depth to 22 m.
Possible applications in complex
hydrogeological conditions /

The need for continuous use of]
energy and drainage of pumped
water




To avoid penetration of groundwater or water-saturated unstable soils, the
artificial freezing of soils is applied to the construction to be constructed, which creates
a strong fence that has a planar or rectangular shape from the frozen ground. For the
freezing of soils, a refrigerant or refrigerant is usually used (most often a chilled
aqueous solution of calcium chloride - brine). The main function of the brine is the
ability to remain liquid at negative temperatures. Brine pre-cooled in a freezing
stations, are fed through the pipe system to the freezing columns, which are lowered
into the drilled wells. Wells are drilled through the contour of future production
through the entire thickness of the aquifers. Their end should be buried 2-5 m into the
waterproof soil. The radius of the ice-soil cylinder that is frozen around the well is
1.25-1.5 m, according to the project, based on this data, the distance between the wells
is calculated. The cold brine is pumped by pumps into the distributor, from where it
disperses uniformly feeding pipes of freezing columns. After the brine has lowered to
the bottom of the column, it rises up the annular space between the feed pipe and the
freezing column, washing its internal walls. There is a heat exchange, which leads to
freezing of the soil (the brine takes away heat from the soil) surrounding the column.
Then, from the column through the header, the brine enters the collector, and from it
to the freezing station, where it is cooled again. In recent years, a new refrigerant,
liquid nitrogen, has been used to artificially freeze soils. It has a very low evaporation
temperature. Unlike other industrial refrigerants, liquid nitrogen is used once (the
evaporating gas is released into the environment).

Thawing is a method of strengthening soils, in which the phase state of the soil
(from frozen to thawed) changes. Natural thawing does not require any technical
measures, as opposed to artificial, for which steam, electrodes etc.

Steam heating or water heating is applicable at a depth of freezing up to 1.5 m
with needles immersed in the ground and in the presence of a heat source (boiler
houses, heating networks). Needles are installed in pre-drilled holes in the ground a
distance of 1-1.5 m from each other in a row in the development of a trench and in

several parallel rows in a checkerboard pattern for the development of trenches.



Steam needles are immersed to a depth of 0.7-0.75 of the depth of the frozen layer and
20-30 needles are connected to the main pipeline. The essence of the method of steam
heating is to give off steam when cooling the latent heat of vaporization. Electro
heating of soil with vertical rod electrodes can be done from top to bottom, from
bottom to top, and also in a combined way (simultaneously). The electrodes are
clogged over the entire thickness of the frozen soil so that 5-10 cm of electrodes enters
the unfrozen soil. Full penetration of electrodes is carried out to a depth of 1.3-1.5 m,
so vertical electrodes are used with a freezing depth of more than 0.7 m. The distance
between the electrodes depends on the voltage: at 220 V take 40-50 cm, at 380 V - 70-
80 cm. Electric current, passing through the thawed ground under a frozen layer (the
frozen ground poorly passes current), releases heat, which accumulates and thaws the
overlying layers of frozen soil, the process goes from bottom to top.

Electro-osmosis is based on the fact that as a result of the passage through the
soil of a constant electric current, as well as the introduction of electrolyte, a number
of physicochemical processes leading to drainage and hardening of the soil. In the
ground, water moves to the negative electrode (electro-osmosis) and at the same time
moves the colloidal suspended in the water particles of the soil to the positive electrode
(electrophoresis) under the influence of a direct current.

To dewater the soil in it is immersed electrodes at a distance of 0.6-1.5 m from
each other. As positive electrodes, steel rods 150 mm in diameter are used, and as a
negative electrode, 100 mm diameter pipes with holes of 3 mm in diameter are used.
To enhance the effect of electrochemical fixation in the ground (during processing) a
chemical solution (sodium silicate, potassium chloride, etc.) is introduced, which
contributes to a faster and better transformation of it. For the work, the injector
(perforated pipe) and the transformer are most often used.

The essence of the method of dewatering is based on the fact that the surface of
water in the ground becomes funnel-shaped with a slope to the groundwater pumping
station, which enter the well. The funnel-shaped (lowered) surface of groundwater is

called the depression surface, and the depression funnel is called the



space between this surface and the undamaged surface of the ground flow.
Ground, which is below the groundwater table, undergoes the weighing action of
water; hence the specific gravity of the soil decreases. In this case, an artificial water
loss is used, as a result of which the soil is higher than the groundwater level, the
specific gravity of the soil increases, and the base is compacted.

The depression funnel increases as the water is pumped out. There is no
development of a depression funnel; stabilization occurs if the pumping intensity
remains constant. With the termination of pumping out the level groundwater is
restored. The main goal of depreciation is to maintain depressive funnels in a drained
state during the entire period of erection of the structure. In some cases, dewatering is
used to remove excess head in underlying aquifers, separated from the bottom of the
excavation by a layer of waterproof soil.

Dewatering uses several methods: using light and ejector needlepoint’s and a
vacuum method. The method of water lowering with the help of light well points is
based on the creation and maintenance of vacuum by self-priming pumps in a widely
branched network of well points that are immersed in the ground and connected by
rubber hoses with a collector. Ground water is sucked through the filters into the
suction manifold and pumped out of the drainage area by the pumps. The light well
point looks like a column of pipes with a diameter of 46-50 mm and a length of up to
8.5 m. At the bottom of the column is a filter link. The filter link consists of two pipes
- external and internal. The outer tube has uniformly distributed holes all over the
surface and is wound with a spiral, over which a filter net is stretched, and the inner
end has an open lower end. The end of the link protrudes the tip with the ball valve.
Each needle filter is immersed in the ground by means of a hydrofuge, using the
pressure of a water jet. Ejector wellpoints have a special device for lifting water - an
ejector (water jet pump). The principle of operation of ejector needle filters is based
on the action of a water jet pump: a jet of water raises some of the water that it has
captured from the lower level to a higher level.

The essence of the vacuum method is the creation of a stable vacuum on the

external surfaces of water intake devices. The use of this method makes it possible to



intensify the effect of water loss in the production of work under difficult
conditions (the order of waterproof and aquifer layers, in soils with low permeability,
in soils of nonuniform addition, etc.).

The second group under consideration is the mechanical methods for fixing the
base soils. Methods are considered to be the most popular, since they do not imply a
change in the properties of soils under the action of solutions or physical fields, which
Is quite difficult to control. Mechanical methods presuppose reinforcement of the soil
with ready-made elements of various materials that have high tensile strength.

In Table. 2 shows the main methods of this group: compaction of soils,
strengthening of geosynthetic and randomly distributed fibers, reinforcement with
piles. Also a variety of methods, recommended ground conditions, advantages and
disadvantages are indicated.

Soil compaction by the method of loading causes the acceleration of the draft
due to load on the ground. The essence of the temporary loading method is the
application load, as a result of which the estimated precipitation with a given degree
of consolidation is completed in a time much less than the time with conventional
consolidation (without precipitation acceleration). The effectiveness of temporary
loading directly depends on the time of precipitation acceleration, namely, on the
compressibility of the substrate, the magnitude of the load and the degree of

consolidation required.



Table 2. Mechanical methods of soil reinforcement

Name Recommended ground
method Species conditions Advantage/limitations
Sealing  |Ballasting Sedimentary, swelling, |Absence of the need for special
technogenic, strongly  |mechanization, the possibility of
compressed organic,  |accelerating secondary precipitation /
loose sandy The need for additional materials,
Vibrating Sandy, sandy-graveled Low noise in Aof)elrét'l‘gnlﬂa’r\npi‘lcﬁy;ln
soils operation, maneuverability / The
ground must have the optimum
humidity. The density of soil in depth is
Tamping éui‘r'r‘ibali‘city of the method, possibility of
application
In winter conditions / Rapid wear of
Explosions Subsidence grounds, ‘I%gs\ep T)]? B?O.E\J&Irg;n ?)Qpnplg?t‘unity rapid
sandy loam, loam, loess compaction. Low cost / There is a need
soils to provide soil moisture. Uneven
compaction over the thickness of the
layer. Limited use near buildings and
Family  |Geotextile, Clay, subsidence, man- Ease .of production. Application in
geosynthetics jgeonet, made, on territories cramped conditions. Ecological, low
geogrid, with complex hydro-  |material consumption and cost-
geomatrix geological climatic effectiveness of the method /
conditions Complexity in the gentle handling of
certain materials
Accidentally [Natural, All soils (except Isotropic increase in the strength of a
distributed [artificial, wetlands) soil composite without a plane of least
fibers mineral resistance. No need for anchoring.
Absence of influence of weather
conditions. Wide range of materials
used / Lack of standards. The
complexity of controlling the
Piles Bored In all soils (excluding |Saving materials (made of any length).

rocky, coarse,
waterlogged,
structurally unstable)

Ability to produce works near buildings
and structures, lack of significant
dynamic impacts / Throughout the
height of the pile it is impossible to
control the monolithicity and density of
concrete, it is possible to erode the

groundwater of unconquerable concrete




end of table. 6

Name Recommended ground
method Species conditions Advantage/limitations
Vibro-tamped  |Dry cohesive soils Manufacturing piles with different

bearing capacity / Noise, prohibition of
production near existing buildings
Drill-fastening |In any geological and  |Fast and all-season installation. Use on
hydrogeological complex terrain and in any ground. Pile
conditions production at the plant (reduced cost) /
Corrosion, sophisticated quality control
welded seams

Sandy Water-saturated sands  |Getting the geomass from the pile and
containing organic surrounding soil. Economical. A
impurities and loess compacted base with an average
subsidence grounds modulus of deformation is created / The
necessity of careful compaction of sand

The vibrocompression method is based on creating a vibration that is
transmitted from one particle to the other, thereby driving them. Vibrating action
machines frequent vibration movements are reported to the ground, which is why the
bonds between particles. Due to different forces of inertia and impulses there is a
condensation and mutual movement. The process of vibration also significantly
reduces the conditional coefficients forced friction of the soil, which reduces the
resistance of the particles to friction. Increase frequency of oscillations increases the
efficiency of compaction.

The following method of compaction of soil by mechanical means - tamping
or layer seal. Tampers are used for compaction, which are mechanized bath and hand.
Mechanized seal with special construction equipment significantly increases the
estimated cost of construction, but for large amounts of work the use of only manual
mechanisms is impractical. Soil compaction with tramping is carried out until the
surface of the soil at each subsequent fall will not fall on the same amount, called
"failure." The size of the failure of the approximately equal for dusty-clayey soils is 1-
1.5 cm, for sandy soils - 0.5-1 cm. Failure is achieved after 8-12 strokes on



one track. The sealing mode of the it is experimental and depends on ground conditions
on the construction site.

When applying the method of consolidating subsidence ground underwater and
deep-seated explosions, it is necessary to pre-soak in order to bring the soil closer to a
state close to the total water saturation. Further (in a groundwater or water
environment, respectively) an explosion of explosive charges is made, which
contributes to the destruction of the existing soil structure and leads to artificial
compaction.

A layer of water below the charge distributes an explosive wave acting on the
ground, while a column of water above the charge extinguishes the energy of the
explosion, which is directed upwards.

The use of fibrous materials, namely geosynthetics, has now become popular to
strengthen soil bases. This is facilitated by their great diversity, simplicity and
efficiency of technology. There are several types of geosynthetic materials used to
reinforce soil bases: geotextile, geonet, geogrid, geomatrix. Depending on the method
of manufacture and, as a result, the final technical characteristics, geotextiles are
woven and non-woven. Non-woven geotextile is a flat structure, which consists of
synthetic fibers fastened together by a mechanical method. Such material does not
decay, roots of plants do not germinate through it, and the structure provides good
strength and filtering properties. Nonwovens were historically the first type of
geosynthetics that were produced by the textile industry. Until now, these materials
continue to be used throughout the world for various geotechnical operations.
Separation, reinforcement, filtration, drainage, and also their combination are the main
functions of geotextiles. Woven geotextile is a flat and system structure woven from
several rows of synthetic tapes that allow us to obtain systemic small-sized weaves.
Such material is durable in all directions, frost-resistant. When laying a woven
geotextile in an earthen construction it forms a complex structure in which it acts as
an armature. The geonet is a mesh flat structure formed by two overlapping rows of
fibers 3 to 15 mm thick crosswise at an angle of 60 ° and 90 °, followed by welding at

contact points when the polymer is still in semi-liquid state. Geogrids are



produced by extrusion from thermoplastic polymers, they are also often used in
combination with geotextiles and geomembranes. The main functions are filtration and
drainage. Geogrid is a honeycomb structure made of polyethylene tapes, which are
joined together by welded seams, characterized by high strength, and have a staggered
layout. They are used primarily for reinforcing soil bases in order to strengthen, taking
into account their special structure, when clamped between geogrid cells, the soil
cannot move from the existing loads and all tensile stresses are transferred to the
geogrid. Geomatritsy - a novelty in the domestic market, has not yet received wide
popularity in other countries. Structurally, the geomatrixes are a box without a top
cover, to the walls of which geotextiles are attached. Crossed, they form rectangular
cells inside the box.

Fibroarmorized primer is a mixture of soil with short fibers of different origin
(tree roots, polymer fibers, production waste, etc.). Separate short fibers are evenly
mixed with the soil to ensure an isotropic increase in the strength of the soil composite
without the plane of least resistance. Mixing of fibers with soil can be carried out with
the help of familiar equipment (for example, using a rotary mixer).

Strengthening of the ground mass can also be carried out using piles. For this
purpose, different types of piles are used. Structures of piles used to strengthen the
soil, and technology of their device are constantly being improved. Pile reinforcement
is one of the simplest methods from the technological point of view and allows to
provide significant material savings in comparison with the complete excavation of
weak soils and replacement of them with stronger ones. In general, the technology of
strengthening the soil mass of piles consists in the arrangement of wells formed as a
result of forced displacement of the soil and filling them with a concrete mixture,
coarse clay soil or sand. Depending on the method of construction and design, piles
can play a role bearing elements that absorb loads from the structure, or used to
compact and improve the building properties of weak water-saturated soils.

Preliminary drilling of wells to a given depth is a characteristic feature of the

device of bored piles. A pipe with a diameter of 0.25-0.40 m is lowered into the



borehole drilled to the design mark and the concrete mixture is loaded. After the well
is filled to a depth of 1 m, the concrete mix is compacted and the casing slowly lifted
up until the mixture height in the pipe decreases to 0.3-0.4 m. Then the concrete mix
Is again loaded and the process is repeated. Since the diameter of the well is larger than
the diameter of the casing, the surface of the drilled soil is uneven, rough. Filling the
casing with a concrete mixture, it is raised and compacted; the concrete fills the entire
free volume, including the gap between the walls of the well and a casing. The strength
of concrete is increased due to the fact that part of the concrete and cement milk
penetrates into the ground. To connect the pile to the grillage, reinforce the piles to a
depth of 2 m.

Vibro-tamped piles are arranged in dry cohesive soils. The ground is immersed
a casing with a shoe, then immerse a portion of the concrete mixture, which is
crammed with an ramming bar suspended from the vibrator; when tamping, a
broadened heel of the pile is formed, then the subsequent layers are laid and tampered
and the casing is removed while the vibrator is operating. In order to connect the pile
with the grillage, install the reinforcing cage.

The next method under consideration is the use of screw-drilling piles. The
essence of the method lies in the fact that the metal pipe is not clogged into the ground,
but is screwed. The tube is factory-screwed by a narrow auger made of reinforcement
with a diameter of 10-16 mm with a pitch of 200-500 mm. The pipe can be equipped
with a cap with rippers, deaf or loose, allowing, if necessary, to prevent water from
entering the pipe body, all these equipments depend on ground conditions.
Surrounding ground when screwing the pipe is partially compacted, even some of it is
squeezed out. If the pipe in the lower part is deaf, then after screwing up to the design
mark, an reinforcement frame is inserted into it and it is filled with a concrete mixture.
During the pipe is unscrewed, the shoe remains on the ground, on which the reinforced
concrete bored pile rests.

The sand pile perceives the load together with the surrounding compacted soil,

since the device compressibility of the pile slightly differs from the compressibility



of the compacted surrounding soil. Such piles work as drains, diverting pore water
from water saturated soils to the surface, this is their feature.

The technology of sand piling consists in the following: an inventory metal pipe with
a diameter d = 0.325 ... 1.5 m, which is equipped with a drop-off tip, is immersed in a
weak ground with the help of vibrating hammers or vibration loaders.

During the immersion of the pipe, the soil around the cavity formed is
compacted, further, sand of coarse fraction is poured into the pipe in portions and the
pipe is gradually removed (with the opening of the tip) from the ground to the full
filling of the pile shaft.

In terms of the sand piles are placed in a staggered manner, it is important
condition: the density of the soil in interswith space should reach the design value in
the entire compacted massif. Thickness from half a meter to a meter over sandy piles
is arranged a compacted sand cushion. Its main purpose is to distribute the pressure
uniformly from the erected structure to the compacted massif, as well as to accelerate
the filtration and extraction of the ground water discharged from the massif beyond
the limits construction sites.

The third group under consideration is the chemical methods of fixing soils,
which are quite popular in our time. All chemical processes occur due to the chemical
interaction of reagents introduced into the soil, among themselves, as well as with
mineral particles. The economic feasibility of methods is ambiguous and requires
careful analysis in each case: on the one hand, rather cheap solutions, on the other -
expensive equipment.

In Table. 3 show the main methods of this group: silicification, resinization, the
use of enzymes, jet cementation and bitumenization. Also a variety of methods,
recommended ground conditions, advantages and disadvantages are indicated.

The technology of chemical fastening consists of two main stages. On the first
an aqueous solution of the adhesive is injected (in most cases, sodium silicate) or resin.
The injection takes place under pressure through specialized devices (injectors) or
wells. The second stage involves the solidification of the solution. The primer and the

adhesive form an array with improved characteristics (solid, homogeneous). As



gluing, various substances are used, on which the name of the method depends: the

resinization or silicization.

Table 3. Chemical methods of soil reinforcement

sands

Name Species Recommen_d_ed Advantage/limitations
method around conditions
Silicization  |One-solution  [Sands, silty sands Reliability,durability, economy. Absence
(quicksands), loess, |of corrosive media / Limitation in soil
subsidence grounds |moisture
Two-solution Time-saving, high strength, more
homogeneous array (compared to a
single-solution) / Limitation in soil
moisture
gas Strengthening in a short time / Increased
economic costs
Smolization Singlesolution, [Sandy (medium, High strength, fast strength. Stability of
two- solution [small, the soil to the action of corrosive media /
silty), loess soils Emission of toxic formaldehyde with urea
resins

The use of _ Clay soils Cost savings during the construction and

enzymes operation phases / Lack of standards, little
study of the method

Jet-grouting One- Gravelly, coarse and |[High speed, the ability to work in

component, mediumgrained crowded conditions, flexibility,
two- sands, clays maneuverability / Costly equipment
component,

three-

Bituminization  |[Hot Rock fractured rocks |Possibility to use soils with any
aggressive waters, for high water flow
rates / Complex technical equipment,
increased safety measures

Cold Rock fractured rocks, |Fuel economy, labor, bitumen / Strong

fluidity of bitumen (the possibility of
breaking through the bitumen curtain
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The technology of chemical fastening consists of two main stages. On the first

an aqueous solution of the adhesive is injected (in most cases, sodium silicate) or resin.

The injection takes place under pressure through specialized devices (injectors) or

wells. The second stage involves the solidification of the solution. The primer and the

adhesive form an array with improved characteristics (solid, homogeneous). As gluing,

various substances are used, on which the name of the



method depends: the resinization or silicization. Bonding of soils can be carried out by
different methods: successively, the glue (resin or water glass) is pumped in, then the
hardener, and at the same time - the glue and the hardener mixed into the ground before
the process starts.

Strengthening of soils by silicization is quite common in Russia. The essence of
the silicization method is the injection of a solution of liquid glass into the ground,
resulting in a chemical reaction and a gel of silicic acid, which, in turn, binds soil
particles like cement. The strongest fastening is achieved with a sequential feed of the
components. In the ground there is a natural hardener; when a liquid glass is supplied,
which has a large penetrating power, a setting process takes place between them. When
the components are fed in succession, considerable time savings are achieved nor, as
well as the simplification of the solution supply technology, since the supply pressure
is much lower. When the main component of the glue and the hardener are
simultaneously fed, it is necessary to increase the speed of the solution supply to the
injector, and also to increase the pressure so that the composite reaches a given depth
of injection, because when the components are joined, the process of setting the
components of the adhesive begins, hence the viscosity of the solution increases and
its fluidity decreases. The field of application of silicification and resinization is quite
extensive: for example, in the preparation of soil bases for complex buildings and
structures, as well as for strengthening soils under existing buildings and structures.

Gas silicization is used for heavily humid soils. As hardener uses carbon dioxide
CO2. There are several varieties of this method - without preliminary and preliminary
treatment of the soil with carbon dioxide. Gas solicitation makes it possible to fix soils,
the degree of humidity of which is different (kf =0,1 ... 0,2 m /day’.

The method of strengthening soils with the help of enzymes is used to

strengthen soils under linear construction objects (roads, railways, pipelines, etc.).



Enzymes can be attributed to high-molecular proteins. In the polymer structure
of enzymes, there are cavities that include hydrophobic and hydrophilic radicals and
moieties.

The surface tension of water decreases if the enzyme is dissolved in it, since the
enzymes have the properties of surfactants and act as hydrophobisers. As a result, the
molecular and electrostatic interaction between the soil particles is enhanced. A denser
soil is created, as the water structure changes, which contributes to its intensive
removal. Due to the special structure of the enzymes, when they settle on particles of
the soil, strong hydrogen bonds are formed. An aqueous solution with enzymes is made
from the calculation of 2 ml per 1 liter of water.

Currently, there is more information about the application of the Jet-grouting
method. The essence of technology is the simultaneous destruction of soil and its
mixing with cement mortar entering the ground under high pressure. As a result, after
the cement slurry solidifies, a new material is formed - ground-concrete, which has
qualitative characteristics (strength and deformation properties). The device of soil-
cement piles is made in two stages - during the direct and reverse stroke of the drill
string. During the direct stroke, the leader well drilled to the design mark. In the
process of return the cement high pressure solution into the nozzle of the monitor
located at the lower end of the drill string and lift the column while rotating it. There
are three types of technology:

1. One-component technology. The ground is destroyed by a stream of cement
spreading under pressure of 400-500 atm. This technology requires a minimum set of
equipment and is considered to be an order of magnitude simpler, but the diameter of
the resulting piles is also the smallest (600 mm for clays and 700-800 for sandy soils)
compared to other technology options.

2. Two-component technology. In order to increase the length of the water in
this embodiment, the energy of the compressed air is used. In order to avoid mixing of
compressed air and cement mixture, special double hollow rods are used (cement
mortar is fed through the outer cavity, and compressed air is supplied through the

internal cavity). The diameter of the piles in clays is about 1200 mm, and in the



3. sands - 1500 mm.

4. Three-component technology consists of two stages. At the first stage, the
ground is washed out with a water jet to form cavities. The second stage involves
filling the cavities with a cement-sand mortar. The main advantage of this option is the
production of columns of pure cement mortar. The drawbacks include the complexity
of the scheme, the need for triple rods, as well as additional technological equipment.
As a result, piles with a diameter of 2500 mm are possible.

The technological equipment required for this method consists of micro a sulfur
station, a cementing pump for high pressure, a silo for cement storage and a drilling
rig. For technology 2, an additional compressor is required, and for technology 3 - a
compressor and a second pump for the injection of cement.

The method of bituminization differs from cementation in that liquid bitumen
(hot or cold) is pumped into the ground. To inject hot bitumen into the ground, drill
holes 80-100 mm in diameter along the contour of the excavation at a distance of 0.7-
1.0 m from one another. Each well must be dug to waterproofing or to a depth
exceeding the foundation of the excavation by 60-100 cm, and then clean and rinse it.
An injection pipe (d = 40 mm) with perforated holes (d =15 mm), through which the
bitumen penetrates into the well, is lowered into the borehole. In the well below the
zone to be bituminized, a plug (tampon) made of cement or wood is arranged. Fill the
rock cracks with hot bitumen (at a temperature of 200-220 ° C) under pressure up to 8
atm. To ensure that the bitumen temperature does not decrease in the boreholes (the
required temperature is 180220 ° C) and it does not change its aggregate state, a metal
rod connected to a network of direct electric current is fixed in the injector on special
porcelain insulators.

In most cases, hot bituminization is combined with cold bitumen, since hot
bitumen can not penetrate into small cracks (less than 1 mm). Cold bitumenization is
considered the more successful the smaller bitumen particles in the emulsion.

The essence of the method of cold bitumenization is that fine bitumen emulsions
are injected into the soil through the wells. This method is used to compact both rocky

rocks and sandy soils. The concentration of the emulsion



depends on the sand fraction. The composition of the bitumen emulsion includes
electrolytes, which cause the coagulation process, and give the soil water resistance,
filling the pores and cracks.

The authors proposed a classification of the main methods of strengthening the
soil base, which divides them into three large groups: physical, mechanical and
chemical. Also, for each group, tables are given (see Tables 1-3), which reflect popular
varieties of methods, recommended soil conditions, and

Advantages and disadvantages using the classification and tables (see Tables 1-
3), it is possible to simplify the choice of a suitable method for fixing the base soils in
each specific case.

Strengthening the foundation soils is a broad topic. It is impossible to cover
every aspect of it, since it is a rapidly developing direction, which is constantly being
improved. On the one hand, this is problematic, but on the other hand it provides
opportunities for innovation.

In each case, the choice of a method is individual. It is necessary to analyze it
from different angles - whether it is a field of application, economic components or
advantages and disadvantages. In addition, different methods can be combined to cope

with a wide range of situations.



