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AnHotauusi. ITocmanoexa npoonemst. Bo Bcex perrvoHax Haiieil cTpaHbl BOJONPOBOJHBIE CETH 3HAYUTEIHLHO
(hU3MYEeCKH U MOPAJIbHO M3HOIICHBI, TAK KaK B CBOEM OOJIBIITMHCTBE OHU OBLIH MPOJIOKEHBI B CEPEAMHE MPOILIOTO BEKa.
Bonee 50 % oskciutyaTHpyeMbIX TpPYyOOIPOBOMOB BBINOJIHEHO U3 CTalM, MPH 3TOM CPEOHHHA CPOK CIIY>KOBI
METAJUTMYECKUX TPYO JJIs BOJOMPOBOMHBIX ceTell cocramiseT 30 ner. [1]. CtaTucTHYecKue JaHHBIC CBUACTEIBCTBYIOT,
yto Oosiee 34 % BOJONPOBOIHBIX M KaHAJIM3AIMOHHBIX CETEH HAXONATCS B aBapuiHOM cocTossHuU. OO0 omacHOCTH
MPOU3BOJICTBA PabOT IO WX PEKOHCTPYKIMU CBHICTEIBCTBYET BBICOKHI YpPOBEHH TpaBMmaru3Ma. COTJAacHO 3aKOHY
VYxpamabl «O0 oxpane Ttpyma» (cr. 13), paboTtomaremp o0s3aH co3gath Ha paboueM MecTe YCIOBHS Tpyda
COOTBETCTBEHHO HOPMAaTHUBHO-TIPABOBBIM aKTaM, TPEOOBAHMSIM 3aKOHOIATEIBCTBA IO COOIOACHUIO TIPaB PaOOTHUKOB B
obmactu oxpansl Tpyaa [2]. ObecnieueHre 6€30MacHOCTH IPHU BHIIIOJHEHUN PadoT MO0 PeKOHCTPYKLIUH BOIOIIPOBOIHBIX
ceTeld BO3MOJKHO JIMIIb NPH KOMIUIEKCHOM MOJAXOA€ K M3YYCHHIO JAHHOHM MPOOJIEMBI, KOTOPBIM BKIIOYAeT B CEOS:
HCCIeIOBaHHE BO3ACHCTBUS (AaKTOPOB CTECHEHHOCTH; BBISBJICHHE OCOOCHHOCTEH TEXHOJIOTUH IPOU3BOJCTBA
CTPOUTCIIbHBIX, MOHTAXHBIX, NJEMOHTAXXHbIX, 3E€MJIAHLIX W JPYIUX BUI0B pa60T, BBIIIOJIHACEMBIX Ha CTpOPITeJ'leOﬂ
IUIOINAKE NP PEKOHCTPYKIIUH; COBEPIICHCTBOBAHKE CYIIECTBYIOIIUX CPEJICTB 3alUTHI U pa3pabOTKy peKOMEHIAni
no 0e30MmacHOMY MPOHM3BOJCTBY JaHHOTO Buia padot. Ilenv cmambu - W3MO0KUTH PE3YJIbTAThl UCCICIOBAHMUSA,
CBSI3aHHOT'O C ITOBBIMICHUEM 0€30IIaCHOCTH TPYIa MPH MPOU3BOJICTBE PA0OT MO PEKOHCTPYKIIUH BOJOMPOBOTHBIX CETeH
B CTECHCHHBIX YCJIOBHSX, CO3/IaBACMBIX IUIOTHOH TOPOJCKOW 3acCTPONKOW W KOMIUICKCAMH IPOMBIILICHHBIX
npennpuaTHii. Beréod. OnpenencHbl OCHOBHBIC TpeOOBaHMS, KOTOPHIM JODKHBI COOTBETCTBOBATh KPEIUICHUS CTCHOK
TpaHIIEeH, a TaKkKe NpeINIOKEHa YCOBEPIICHCTBOBAaHHAsS KOHCTPYKIHMS KPEIUICHHS CTEHOK TpaHIIeH. BrimermeHs
OCHOBHBIE TPyNIbl (DaKTOPOB CTECHEHHOCTH CTPOHTENHHOW IUIOMIAIKH MPHU PEKOHCTPYKIHUH BOJOMPOBOTHBIX CETEH.
OmnpezneneHo BIWSHUE JAaHHBIX TPYII (aKTOPOB Ha 0E30MacHOCTH MPOM3BOACTBA pabot. IlpeanoxkeH moka3aTens At
OTIpe/IeIeHHs BIUSHUS TPyl ()aKTOPOB B KOHKPETHBIX cirydasx [3; 17].
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Anorauis. Ilocmanoeéka npoonemu. B ycix perioHax Hairoi KpaiHM BOJOIPOBITHI Mepexi 3HaY4HO (i3WYHO i
MOpaJIbHO 3HOIIEHI, OCKIIbKK y CBOTil OUIBIIOCTI BOHH OyJIM MPOKJIAJeHI B CEPEeIHI MUHYJIOTO CTOMITTS. Bimomo, 1o
moray 50 % exciryaToBaHUX TPYOOIPOBOAIB BUKOHAHI i3 CTaJIi, IPH BOMY CepeAHill TepMiH CIyOH MeTaJIeBuX TpyO
JUTA BOIOMPOBigHUX Mepex ckmamae 30 pokis. [1]. CratucruuHi maHi cBimgars, mo nmoHan 34 % BOIONMPOBIAHUX 1
KaHaJi3aliiHUX Mepex IepeOyBaloTh B aBapiiHoMy craHi. [Ipo HeOe3meky BHpPOOHHMITBA POOIT i3 PEKOHCTPYKLIT
CBIZIYUTHh BUCOKUI PiBCHb TPABMATHU3MY IIiJl Yyac iX BUKOHAHHS. 3riHO i3 3akoHOM Ykpainu "IIpo oxopony mparmi" (cT.
13), npauenasenp 3000B's13aHUI CTBOPUTH Ha POOOYOMY MiCLi YMOBH Ipali BiJIOBIZHO JO HOPMaTHBHO-IPABOBUX
aKTiB, BUMOT 3aKOHO/IAaBCTBA 3 JOTPUMAaHHSI 1paB MPAIliBHUKIB y rany3i oxopoHH mpari [2]. 3abe3neueHHs 6e3MeKH I
Yyac BUKOHAHHI POOIT y X0/ PeKOHCTPYKIii BOJOIPOBITHUX MEPEXK MOXKIIMBE JIMIIE y pa3i KOMILIEKCHOTO MiAXOIY 10
BHUBUYCHHS Ili€l MpoONeMH, SKUI BKIFOYAE: JOCHIDKEHHS [ii YMHHHUKIB OOMEXCHOCTi, BHSBJICHHSA OCOOIHMBOCTEH

29



Bicauk [TpuaHinpoBcskoi aepkaBHOI akaaeMil OyaiBHUITBA Ta apxiTekTypH, 2016, Ne 7 (220) ISSN 2312-2676

TEXHOJIOTii BUPOOHWITBA OyIiBENbHMUX, MOHTa)XHUX, MEMOHTQXHHX, 3EMJISTHHX Ta IHIINX BHAIB poOOIT, mIO0
BHKOHYIOTBCS Ha OyIiBEeNbHOMY MalAaHYMKy INPH PEKOHCTPYKIii; BIOCKOHAJICHHS ICHYIOUMX 3acO0iB 3axHcCTy 1
PO3pO0JIeHHSI PEeKOMEHAAIi 3 0e3MeYHOro BHKOHAHHS LILOTO BULY poOIT. Mema cmammi BUCBITIUTH pe3yJIbTaTH
JIOCTI/KCHHS, TOB'SI3aHOTO 3 IJIBUINEHHSAM O€3MeKH Mpalli i Yac PEeKOHCTPYKIi BOJOMPOBIIHUX MEpPEX B
0OMEXEHUX YMOBaXx, 110 CTBOPIOIOTHCS LIUJIBHOK MICHKOIO 3a0y/lOBOIO i KOMILIEKCAMH IPOMHUCIOBUX MiAPHEMCTB.
Bucnogok. Bu3HaueHO OCHOBHI BHMOTH, SIKUM IIOBHHHI BIANOBIZATH KpIIUIEHHS CTIHOK TpaHIIEH, a TaKoX
3aMpoOINOHOBAHO BJOCKOHAJICHY KOHCTPYKIIO KpIIJICHHSA CTIHOK TpaHmied. BUIiIeHO OCHOBHI TPyl YHWHHHKIB
oOMexeHoCT Oy/iBeIbHOrO MaiJaH4YMKa IiJ] 4ac PEeKOHCTPYKIii BOJONPOBIIHUX Mepex. BH3HaUeHO BIUIMB IUX IPYI
YUHHHUKIB Ha Oe3rneky poOiT. 3amponoHOBAaHO IMOKAa3HMK JJIsl BH3HAUCHHS BIUIMBY TI'PYN YHHHHKIB y KOHKDETHHUX
BUIIaKaX.
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Summary. Raising of problem. In all regions of our country plumbings networks have a considerable physical
and moral wear, because in the majority they were laid in the middle of the last century. It is known that more than 50
% on-the-road pipelines are made from steel, here middle tenure of employment of metallic pipes for plumbings
networks makes 30. [1]. Statistical data testify that more than 34 % plumbings and sewage networks are in the
emergency state. Thus, a large enough stake in building industry of Ukraine is on works on the reconstruction of this
type of engineering networks. Thus complete replacement of all pipes requires heavy material tolls, a reconstruction and
major repairs of separate emergency areas are mainly produced on this account. Logically to assert that providing of
safe production of the examined type of works becomes complicated by the presence of harmful and dangerous
productive factors arising up due to the complex factor of straitened. This factor is stipulated by that plumbings
networks are laid within the limits of folded municipal building and on territory of operating industrial enterprises.
About the danger of production of works on a reconstruction the high level of traumatism testifies at their production.
According to the law of Ukraine "On a labour (item 13) protection", an employer is under an obligation to create in the
workplace the terms of labour accordingly normatively - to the legal acts, requirements of legislation on the observance
of rights of workers in area of labour protection. [2] Providing of safety at implementation of works on the
reconstruction of plumbings networks, maybe only at the complex going near the study of this problem, that plugs in
itself: research of influence of factors of straitened; exposure of features of technology of production building,
assembling, breaking-down, earthen and other types of works executable on a site area at a reconstruction; perfection of
existent facilities of defence and development of recommendations on the safe production of this kind type of works. It
ensues from foregoing, that research-and-development measures on organization of safe production of this type of
works is actual and necessary. [3] Purpose. To the article the results of the research, related to the increase of safety of
labour at the production of works on the reconstruction of plumbings networks in the straitened terms created by dense
municipal building and complexes of industrial enterprises, are driven. Conclusion. As a result of study undertaken a by
us the basic requirements fastening of walls of trenches must correspond that are certain, and also the improved
construction of fastening of walls of trenches offers. The basic groups of factors of straitened of site area are
distinguished at the reconstruction of plumbings networks. Certain to ponderability of influence of these groups of
factors on safety of production of works. An index offers for determination of influence of groups of factors in certain
cases.

Keywords: site area, safety of works production , labour protection, plumbing, trench, reconstruction

IlocranoBka mpodaembl. Bo Bcex  cepenuHe mnpouuioro Beka. M3BectHo, 4TO
peruoHax Hamiei cTpaHbl BOJONPOBOAHBIE ceTu  Ooiee 50 % 3KCIuTyaTUPYyEMBIX TPyOOIPOBOIOB
MMEIOT  3HAYMUTENbHBIH  (PU3WYECKH W BBINOJHEHO U3 CTajH, MPU 3TOM CPEIHUN CPOK
MOpaJbHBIA HM3HOC, TaK Kak B CBOEM  CIY>KObI METAJUTMYECKUX TpyO JUTSt
OONBIIMHCTBE OHU OBUIM MPOJIOKEHBI B BOJOMPOBOJHBIX ceTeil coctasisieT 30 ner [1].
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CratucTuueckue JaHHBIE CBUJETEIbCTBYIOT,
gyro Oomee 34 % BODONMPOBOOHBIX U
KaHaMU3allMOHHBIX  CceTed  HaxodsaTcs B
aBapuiiHOM coctosHuu. Takum  o0Opasom,
nocTaToyHo — Oonbimas  gois  pabor B
CTPOUTEIILHON OTpaciu YKpauHbl IPUXOIUTCS
Ha PEKOHCTPYKIUIO JTAHHOTO BUJA
WHXeHepHBIX ceTell. [lomHas 3amena Bcex TpyO
TpeOyeT OONBIIMX MaTepuaIbHBIX 3aTpar, IO
9TOW MPUYMHE B OCHOBHOM IPOU3BOJIUTCS
PEKOHCTPYKUUS ¥  KalWUTaJbHBIH  PEMOHT
OTJICNbHBIX aBAPUITHBIX YYaCTKOB.

Obecnieuenne 0€30MacCHOTO MPOU3BOJICTBA
paccMaTpuBaeMoro Buia paboT YCIOXKHSAETCS
HaJTu4IueM BpEIHBIX u OTIaCHBIX
MIPOU3BOJICTBEHHBIX (DAaKTOPOB, BO3HMKAIOIIMX
M3-32 KOMIUIEKCHOTO (haKTopa CTECHEHHOCTH.
Jansbiit ¢aktop oOycnaBiIMBaeTcs TEM, 4YTO
BOJIOIIPOBOJHBIE CETU MPOJIOKEHBI B Mpeenax
CITIOXKHUBIIEHUCS TOPOJICKOW 3aCTPOMKH WM Ha
TEPPUTOPUU JEHUCTBYIOIIUX TPOMBIIIICHHBIX
npennpusaTaii. CornacHo 3akoHy Ykpaunsl «O0
oxpane Tpyna» (ct. 13), paborogarens obOs3aH
co3math Ha pabodyeM MecTe YCIOBHS Tpyla
COOTBETCTBEHHO HOPMAaTHBHO-TIPABOBHIM
aKkTaM, TpeOOBaHUSAM 3aKOHOAATEIbCTBA IO
COOJIIO/ICHUIO TpaB pPaOOTHHUKOB B 00JacTu
oxpanbl Tpyaa [2]. ObecrieueHne 6€30MacHOCTH
MPU BBITIOJIHEHUH PAOOT MO PEKOHCTPYKIIUU
BOJIONIPOBOJIHBIX CETEH BO3MOXKHO JIMIIb IPHU
KOMIUIEKCHOM TOJXOJ€ K HU3Y4YEHHUIO JaHHOM
mpoOyiieMbl, KOTOpBI BKJIIOYaeT B  ceOs:
HCCIIEeI0OBaHKE BO3JCHCTBUS dakTopoB
CTECHEHHOCTH;,  BBISBICEHHE  OCOOCHHOCTEH
TEXHOJIOTMH IPOU3BOJCTBA  CTPOUTENIBHBIX,
MOHTQKHBIX, JEMOHTaXHBIX, 3EMISHBIX U
IPYTUX BUIOB pabOT, BBHINOJHAEMBIX Ha
CTPOUTENBHOM TUIOIIAIKE; COBEPIICHCTBOBAHUE
CYILIECTBYIOIINX CpEICTB 3aIIUTHI "
pa3paboTKy peKoMeHJaluii mo Oe3omacHoMy
MPOM3BOJCTBY JaHHOro BuAa pador. U3
BBIIIEU3TI0KEHHOTO clemyer, 4TO
HCCIIeI0OBaHNE U pa3paboTKa MEPONPUATUH T10
opraHm3zaini  0e30MacHOr0  MPOU3BOJCTBA
JAHHOTO BUJIa Pa0OT SABJISIFOTCS aKTYalbHBIMU U
HEeoOXoauMbIMH [3].

Lenbp cTratbm — NpUBECTU peE3yIbTATHI
WCCIIEIOBaHMS, CBS3aHHOTO C TOBBIIICHUEM
0e30MacHOCTH TpyJa MpH MPOU3BOACTBE pabOT
M0 PEKOHCTPYKIIMH BOJOMPOBOJAHBIX CETel B
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CTECHCHHBIX YCJIOBHAX, CO3JaBaC€MbIX IUIOTHOM

TOPOJICKOM  3aCTPOMKOM U KOMIUIEKCAaMHU
MIPOMBILIUICHHBIX IPEITPUATUN.
HN3znoxxeHne  OCHOBHOIO  MaTepHaJa.

HccnenoBanue COCTOSTHHS TTPOU3BOACTBEHHOTO
TpaBMaTH3Ma B CTPOHUTEILCTBE ITO3BOJUIIO
BBIIBUTH, YTO OOJBIIMHCTBO HECYACTHBIX
CIy4aeB MPOUCXOAWT IO OpraHU3AIMOHHBIM
npuurHaM. Tak, 3a TOCIIeTHUE HECKOJIBKO JIET
KOJINYECTBO TPaBMHPOBAaHHBIX 1o
OpraHU3AIlMOHHBIM  MPUYMHAM  COCTABJISIIO
56 — 73,5 %, B TOM 4HCII€ U CO CMEPTEIbHBIM
ncxonoM 48,6 — 80 % ot obI1Iero Yncaa.

M3 Bcex BBIABICHHBIX TPHU aHAJIU3C
OpTaHU3AIMOHHBIX MPUYMH, HA JOJII0 KOTOPBIX
npuxonutrcss Oomee 76,6 % cmydaeB co
CMEPTENIbHBIM HMCXOJOM, XapaKTepPHBIX MpHU
BBITIOJTHEHUH CTPOUTENBHBIX pPaboT, cleayeT
OTMETUTE: HapyIlICHHUE TPYAOBOH u
MPOU3BOJCTBEHHON TUCIUIUIMHBI, HApYIIEHUE
MpaBuj JOPOKHOTO JABWKEHUS;, HapyIICHUE
TEXHOJIOTHYECKOT0 TMpoIecca; HEMpUMEHEHHE
CPEIICTB WHIWBUIYATLHOW 3alUThl (IIPH HX
HaJIUYHH ), HapyluIeHHe TpeOOBaHMIA
0€30MacHOCTM  BO  BpeMs  AKCIUTyaTaluu
000pyAOBaHus, JeTalei, MalluH, MEXaHHU3MOB

[3-5].

W3BecTHO, 4YTO PEKOHCTPYKIUS — 3TO
MepecTporika  CYIIECTBYIOIINX 00BEKTOB
TIPOM3BOJICTBEHHOTO u TPaXKIaHCKOTO
Ha3HaA4YCHUSI, CBsA3aHHas C
YCOBEPIICHCTBOBAaHHEM IPOM3BOJICTBA,
IIOBBIINICHUEM €I0 TCEXHHUKO-DKOHOMHUYCCKOT'O
YpOBHS M  KadecTBa  BbIpabaThIBaeMOU
[POAYKLHH, yIIy4lIeHUEM YCJIOBUI

SKCIUTyaTalliu U MPOKUBAHUS, KAUueCTBa yCIYT,
U3MEHEHUEM OCHOBHBIX TEXHUKO-
SKOHOMHUYECKHMX ToKazarener [6]. PaGoTel mo
PEKOHCTPYKIIMM OOBEKTOB, KaK IPaBUIIO,
MPOU3BOJAT B CTECHEHHBIX YCIOBHSIX, TIOITOMY
HEOOXOAMMO  YIEeNsiTh 0co00e BHUMaHUE
OpraHu3aIuu 6e30MmacHOTO
MPOU3BOACTBEHHOTO Tporecca. [lpu stom
BaXXHO YYUTHIBATh cnenupuKy BUJA
crecHeHHOcTH. C  1eNpl0  JajdbHEHIIETo
COBEPIICHCTBOBAHUS 0OE30MAaCHOI OpraHU3aIuu
IPH  BBIOJIHCHUM Pa0OT M0 KalHUTaTbHOMY
PEMOHTY W PEKOHCTPYKLUHU BOJOMPOBOIHBIX
ceTel HaMM WCCIICIOBAHbI, TMPEIJIOKEHB U
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KJIACCU(PUITUPOBAHBI TPYIIITBI (haxTopoB
CTECHEHHOCTH CTPOUTEIHHOM IIOMIAIKH.
Ananu3 nyoaukaumii. Bmusiaue daxropa
CTECHEHHOCTH Ha TPYAOEMKOCTb u
3(PEeKTUBHOCTh  BBIMIOJIHEHUS  pabOT  MpH
PEMOHTaX M PEKOHCTPYKLUUU HHKEHEPHBIX
CeTell B rOPOJICKUX YCIIOBUSAX OTPAXXEHO B pse
paboT, cpemau KOTOPBIX CJIEAyeT OTMETHUTh
paboTsl
B. 1. Kpacnoga, E. I1. YBaposa, B. B. ®exopo
Ba, B. B. CasitoBckoro, A. b. I[lonomapesa u
JIpYyTHX, TJ€ OCHOBHOE BHUMAaHHE YIENseTcCs
OpPraHU3al[MOHHO-TEXHOJOTUYECKIM BOIIPOCAM.
B [7] npuBeneH TeopeTHUECKUM aHAIMU3
paccMaTtpuBaeMon MpoOJeMbl, TPUBEACHBI U
KIacCU(UIUPOBAHBl ~ CXEMBI  MIPOU3BOJICTBA
paboT B 3EMIISIHBIX COOPYXEHUSX (OTPBIBKE
TpaHIllel; MOHTa)Xk€ TpPYyOOIPOBOAOB M HX
JNEMOHTaXE€) TMPU BO3MOXKHBIX BapHaHTax, a
TaK)Ke€ ONpENENEeHbl CTaThM pPACXOJI0OB Ha
oOecnieueHre 0€30MacHOCTH MPU BBIOJHEHUHU
3TUX BHJIOB paboT. TexHuueckoe odecreveHue
0€30MacHOCTH  TMPOU3BOJACTBA  paboOT 1O
PEKOHCTPYKIIMM  BOJIOMPOBOJHBIX ceTed, a
TaK)Ke HOBBIC NPEIIOKEHHUsT B 3Toi cdepe
paccmotrpersl B [8]. B [9] uBnoXkeHBI
3aBUCHUMOCTH SKOHOMHYECKUX IIOKa3aTeled u
TPYJOEMKOCTH OT CXEMbl  IPOU3BOJICTBA
3eMJSIHBIX W MOHTaXHBIX paboT. Bompocsl
3aMEHBlI, peMOHTa u PEKOHCTPYKIIUU
Pa3IUYHBIX BUJOB MHKCHEPHBIX CETEU C TOUKHU
3peHusi TEXHOJOTMH WX BBIIONHEHUS U
SKOHOMHMYECKOTO OOOCHOBAHHUS PacCMOTPEHBI

TaKXXe B pabdorax JI. @. Tarapenko,
E. b. Kneilina, n. B. Kopsinbko,
b. @. benenxkoro, OJHAKO BOMPOCHI
obOecrieueHuss  O€30MAaCHOCTH U CO3JaHUS
ONMarompusITHBIX ~ YCIOBHM TpyAa B  HHUX
OoTpaxeHbl BecbMa KocBeHHO [9]. B [10]

npHuBeAeHa HHPOPMAIIHS IO pacyeTy BHIEMOK U
MEXaHUKE TPYHTOB IPHU 3AJI0KEHUU PA3TUIHBIX
MOJ3EMHBIX KOMMYHHUKAIIMA M COOPY>KEHHUH.
B [11 — 13] pnaerca wunHdopManus Mo
MPOEKTUPOBAHHIO, PEKOHCTPYKIIUHN Pa3TMUHBIX
TpyOONIPOBOJIOB, a TaKXKe XapaKTEPUCTHKA
pa3IMYHBIX UX BUJIOB.

Tpyasl OTMEUEHHBIX ABTOPOB TMOCTYKUIU
0a30if Ans ManbHEHIEro COBEPIICHCTBOBAHUS
METOAMYECKUX TOJXOJ0B M MHOTOLIETEBON
OLICHKH TPO(MUIAKTUKA TMPOU3BOJACTBEHHOTO
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TpaBMaTH3Ma B BeCbMa CJOXHBIX YCJIOBHSIX
BBITIOJTHEHHUSI pa0OT MO PEKOHCTPYKIUH U
PEMOHTY BOJIOITPOBOAHBIX ceTeil [3].
Martepuan u MeTOAbI HCC/IEAOBAHMA.
[Ipu Hamiem uccleIOBaHUM HCIOJIb30BATIUCH
CTaTUCTUYECKUIN METO]{ 00paboTku
uHopMaIuy, JAUHAMHUYCCKUNA W JIOTHYECKUH
aHaJu3 TpaBMaTHU3Ma, a TAKXKE METOJIbl TEOPUU
BEPOATHOCTH W MaTeMaTHYeCKON CTaTUCTHKHU.
Jnst CO3/IaHUS MOJIeTTH mporecca
BBITIOJIHSIEMBIX 3€MJISIHBIX pa0OT B CTECHEHHBIX
YCIIOBUSIX TMPUMEHEH METOJ MOJAETUPOBAHUSA,
KOTOpPBI TIO3BOJIMJ BBIIBUTH M OOOCHOBATh
HanOosiee BecoMble hakTopsl [9; 14].
YyuThiBasi, 4TO B MPOIECCE IKCIUTyaTalUN
B CHCTEMaxX BOJOCHA0XEHHUSI IMPOTEKAIOT
MPOIIECCHI CTapeHUs MOA3€MHBIX
TpyOOMPOBOIOB, MPUBOISAIINE K CHUKCHHIO HX
MPOITYCKHOM CIIOCOOHOCTH W3-3a 3apacTaHus
TpyO, K YXYALICHUIO (PUZMKO-XUMHUECKHUX
IIOKa3aTelIel TPAaHCIOPTUPYEMON MHUTHEBOMN
BOAbl [15], K 3arpsA3HEHUIO0 MOJA3EMHBIX U
MOBEPXHOCTHBIX BOJI W TIOYBHI B CBS3U C
MacCOBBIMU yYTE€UKaMH. YTEUYKH BOABI U3
TpyOOIIPOBOJIOB, BBI3BAHHBIE WX CTAPCHUEM,

ABIIAIOTCA ~ NPUYUHOW  TOJHATHS  yPOBHSA
TPYHTOBBIX BOJ, 4YTO MPUBOAMT K Ooiee
UHTCHCUBHOMY pa3pyLICHUIO

AKCIUTYaTUPYEMBIX 3JaHHU M  COOPYKEHUH
UH)KEHEPHOW UHPPACTPYKTYPBHI.

Kak nmnpaBuno, paboTrel 1o  3ameHe
TpyOOIPOBOJOB  BEAyTCS  TPaJAULMOHHBIM
OTKpBITBIM CIIOCOOOM B YCIOBHSIX IJIOTHOMN
TOPOJICKOM 3acTpOMKHM WIH Ha TEPPUTOPUU
JEHCTBYIOIINX MPOMBIIIJIEHHBIX IPEANPUATHN.
[Ipu Takom cmnocobe KOMIUIEKC paboT 1o
PEMOHTY WJIH PEKOHCTPYKLUMHU MOJ3EMHBIX
TpyOOIPOBOJOB BKJIIOYAET B ceOs BBINOJHEHHE
3eMJISIHBIX,  OCTOHHBIX, = MOHTAXHBIX U
UCTBITATENbHBIX paboT, a B HEKOTOPBIX
Clly4asiX BOJOOTJIMB- WJIM BOJONOHI)KEHHE, a
TaK)K€ yCTPOMCTBO UCKYCCTBEHHOTO OCHOBAHUS
(ocobeHHO TIpUM  aBapusx), IMPOU3BOACTBO
KOTOpPBIX  JOJDKHO  OCYILIECTBJIATHCA B
COOTBETCTBUHU C TpeOOBaHUAMH 0€30MacHOCTH
[16].

JUis  BBINOJHEHUS  BBIILIEOTMEUYEHHBIX
BUJOB pabOT B caMbleé KOPOTKHE CpPOKH, C
MUHUMAaJIbHBIMHU TPYZAOBBIMU u
MaTepHUaIbHbIMU 3aTpaTaMy, OosbLI0€
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3HAaYECHUE HWMEIOT BOIPOCHI Pa3pabOTKH U
BEIOOpa Oe3omacHbIX (71 paboTaImux) U

3¢ PeKTUBHBIX MIPOEKTHO-TEXHOJIOTHIECKUX
PCIKUMOB, KOTOPELIC AUKTYIOTCA, B
OOJIBIITMTHCTBE CITydaes, CTETICHBIO
CTECHCHHOCTH CTPOWTEIHHOW IJIOMAAKH, a
TaKXKe CO3IIaHHMSI HOBBIX "
YCOBEPIICHCTBOBAHUE HMEIOIIUXCS  CPENICTB
3a0UTBl  OT  BpPEAHBIX U OTIaCHBIX

MIPOU3BOJICTBEHHBIX (PaKkTOpPOB [9].

OCHOBHBIMHU CPEICTBAMHU 3AIIUTHI B TAKUX
YCIOBUSIX  SIBJSIFOTCSI  HEMHBEHTApHBIE U
MHBEHTapHbIE KOHCTPYKIMU KPEIJIEHUS! CTEHOK
TpaHuel. B mnpakTuke cTpouTenbcTBA IS
KpEIUIEHUsI BEPTUKAIbHBIX CTEHOK TpaHILEeH
Oozee 1enecoo0pa3Ho HCII0JIb30BATh
WHBEHTapHblE KpEIUIeHWs, TaK Kak JJs
YCTPOWCTBA  HEHWHBEHTAPHBIX  KPEIUICHUU
MIPUMEHSIOT MaTepuabl pazoBoro
WCIIONBb30BaHUS, a TIOBTOPHOE MPUMEHEHHUE
TaKUX MaTepHalloB HE MOXET OO0EeCHeunTh
HaJIEKHYIO 0e30MacHOCTh Tpyna.
[IpoBeneHHbIM aHalu3 KOHCTPYKLUH
WCIONIb3YEMBIX KpEIUICHUH 00ecreynBaronX
0€30MacHOCTb TPYy/Aa B TpaHUIEsSX, T0Ka3aJl, YTO
JUISL LEJIOTO  psiia MX THUIIOB XapaKTEPHO
HaJM4ue HEJIOCTATKOB, KOTOPBIE MPOSBISIOTCS
B MpOLECCEe HUX OHKCIUTyaTaluu. YIydlleHUe
KOHCTPYKLIIMA M HMX COBEpLIEHCTBOBAaHUE IIO-
MPEKHEMY CTOUT Ha TTOBECTKE JTHSI.

C LIEIBIO MaJbHEHIIEro
COBEPILEHCTBOBAHUSI KOHCTPYKIMM KpEIJICHUH,
HCIOJIb3YEMBIX HpH paboTax MO PEMOHTY U
PEKOHCTPYKLMU  BOJOIPOBOJHBIX CETEH B
TpaHILIesX, HaMH chOpMyITHPOBAHBI
TpeOoBaHUS (TEXHUYECKHE, SPTOHOMUYECKUE U
SKOHOMMYECKHE), KOTOPBIM OHHU  JIOJIKHBI
COOTBETCTBOBaTh, a HMEHHO: MOOWIHHOCTS,
METAJNIOEMKOCTh ~ WJIM ~ MaTepHallOEMKOCTb,
TPYZIOEMKOCTh M3TOTOBJICHUS, MOHTaxa H
JEMOHTaXa  KpEIUJICHUsl, YHUBEPCAIbHOCTb,
HaJIeKHOCTb, JIOJITOBEYHOCTh IR
HM3HOCOCTOMKOCTb, CTOMMOCTb, O€30I1aCHOCTb,
TPaHCIIOPTAOEIBbHOCTD, MpOCTOTA
00CITy)KHBaHUS.

Jlns  BBISICHEHHS YpPOBHS —oOOecriedeHHs
0e30macHOCTH pabouero IMepcoHaia Ha MECTE
MPOU3BOJCTBA pabOT MO PEKOHCTPYKIUU
BOJIOIIPOBOJHBIX CETE B YCIOBHUSAX IUIOTHOU
TOPOJICKOM 3aCTPOMKH pa3paboTaHa aHKeTa s
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IPOBEIECHUS 9KCHEPTHOTO ornpoca
cnenuanucToB. B mpoBogumom  ompoce
y4acTBOBAJIH MH)KEHEPHO-TEXHUYECKHE
paOOTHUKH CTPOUTEIHHO-MOHTAXHBIX
OpraHu3alyii, NpeACcTaBUTENIN CIIyKObl OXpaHbI
TPyAa,  HAy4YHO-TEXHHYECKHEe  paOOTHUKHU
BBICIIIMX Y4YeOHBIX 3aBeAcHUU. [IpuHsBIIHE
ydacTu€ B OIpOCE CHEUUAIUCTBl HMMEIU
3HAYUTEIBHBIN CTaXX W OMBIT paboTHl B cdepe
0e30macHOM OpraHM3aliyd  TEXHOJIOIMYECKUX
IPOLIECCOB, CBSI3aHHBIX C  PEMOHTOM U
PEKOHCTPYKIMEH BOJONPOBOIHBIX CeTel B
CTECHEHHBIX yCIIOBUSX.

Ilo pe3ynpTaTaM 3KCHEPTHOrO OMpoOca
CHEIMAJINCTOB BBINOJIHEHA 00paboTKa JaHHBIX
METOAAMHU paHroBoi KOPPEIALHH.
PaccmarpuBasiace cymMMmapHasi paHXHUpPOBKA U
paccuuThIBajICs ~ KO3(DQUUUEHT  paHroBOH
koppensi - o Crimpmeny.  Koaddumment
KOHKOpJAaUUU Uil JIaHHBIX HCCIel0BaHUN
coctaBun W = 0,57, 4TO CBUIECTEIBCTBYET O
COIJIACOBAHHOCTM ~ MHEHMH  3KCIIEpPTOB €
BEPOSITHOCTHIO 710 95 % [17].

Ha ocHOBaHMUM MOJy4YEHHBIX pE3yJbTaTOB
AKCIIEPTHOTO UCCIIEI0BAHUS MIPOBEJICHA OIICHKA
IPUMEHSIEMbIX B HacTosIee BpeMs
MHBEHTAPHBIX KpeTUICHUI B 4acTH
COOTBETCTBUS ux c(hopMyIMPOBAHHBIM
TpeOoBaHusIM. B pesynbrare BBISBIEHO, YTO
OpU HMX  HCIOJB30BAaHUM HUMEIOT  MECTO
CIEIyIOIIME HEJOCTAaTKU: JUIsl  YCTaHOBKH
KpeIyIeHUi Heo0Xoauma pacuucTka OpOBKH
TpaHiled; paboTalomMM B  TpaHIlee He
o0ecrieuynBarOTCsl  OJAromnpusiTHbIE  YCIOBHUS
TPyAa B CBSI3U C TOTOJHBIMU YCIIOBUSIMH; IS
HePECTaHOBKU KperieHUH HE00X0IMMO
OCYIIECTBIIATH  pa3boOpKy  (AeMOHTax) U
MOBTOPHYIO ux cOOpKy (MOHTaX);
HEOOXOJUMOCTh  KpEIUIEHUs TpaHIled Ha
3HAYUTEIBHOH MIIOLIaIu.

C yueroM 3TOro aBTOpPaMU CTaTbU
IpeUIoKeHa YCOBEpILICHCTBOBaHHAs
KOHCTPYKIHSI KpPEIUICHWsT CTEHOK TpPAaHIICH,
omnucaHue KOTopou mpuBoautTcs B [8; 18], a
TaKkKe pazpaboTaHa TEXHOJIOTMYECKasl KapTa Ha
0e30MacHyl0 yCTaHOBKY, Ie€peMelleHne U
JEMOHTaX  MPEMJIOKEHHOM  KOHCTPYKLUU
KpeIieHHs, obecreynBaronias 0iaronpusTHble
YCIOBHS TpyJa TPH HW3MEHEHHH TIOTOJHBIX
YCIIOBHMI Ha CTPOUTEIBHOM IJIOLIAJIKE.
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Takke B Xome UCCIEAOBaHUS HaMU
OTIpe/ieNIeHBI TPYMITBI (PAKTOPOB, BIUSIONINX HA
Oe3omacHoe MPOM3BOACTBO  paboT Mo
KalnuTaIbHOMY PEMOHTY M PEKOHCTPYKIUU
BOJONPOBOJHBIX CETEM B YCIOBUAX Pa3INYHBIX
CTECHEHHOCTEN CTPOUTENIbHOM IUIOLIAJKH, |
MpeNoKeH  MoKa3zaTenb,  OTOoOpaKkaroIui
BIIUSTHUE pAaCCMATPUBAEMBIX TPy (HaKTOPOB B
COBOKYITHOCTH Ha 0€301MacHOCTb
MIPOU3BOJCTBEHHOT O npoiiecca o
PEKOHCTPYKIIUU BOJIOIIPOBOAHBIX CeTel,
KOTOpBI  TMO3BOJISIET  BbIOpaTh  Hambolee
0€30MacHy0 CXeMy IpPOU3BOJICTBA paboT B
KOHKPETHBIX YCIIOBUSIX.

[lonydyeHHble  pe3ynbTaThl  MO3BOJIMIH
pa3paboTaTh METOIMKH OLIEHKH U BBIOOpa
HanboJiee TEXHOJIOTUYHBIX U 0€30MaCHBIX CXEM
MPOU3BOJCTBA pabOT MO PEKOHCTPYKIUU
BOJOIIPOBOAHBIX ~ CE€T€l B CTECHEHHBIX
YCIIOBHSIX.

N3ydeHne NpPOEKTHBIX PELMIEHUH U ONBIT
OpraHu3alyii, BBINOJHSIOIUX MOHTaX U
JEMOHTaX TPH PEKOHCTPYKIIMH WHKEHEPHBIX
ceTed IMO3BOJUIO BBISIBUTH CTPOUTEIIBHO —

TEXHOJIOTHYECKHE 0COOEHHOCTH-
paccMaTpUBaEMBbIX TEXHOJOTMYECKHUX
mporeccoB. Kak  W3BECTHO, OCOOEHHOCTH
MPEIONPEACIIIIOT ~ CBOMCTBA,  OTJIMYAOIINE

O00BEKThl PEKOHCTPYKIMU OT OOBEKTOB HOBOT'O
cTpouTenscTBa. Kak OBLIO OTMEUYEHHO BHIIIIE,
0€30MacHOCTb IpU  BEACHUHM paboT 1o
PEKOHCTPYKIIMM  BOJOMPOBOJHBIX  CETEH,
HampsIMyl0 CBsi3aHa C BIUSHUEM (AKTOPOB
CTECHEHHOCTH CTPOMUTEIbHOW TMJIOMAAKU Ha
BCEX  JTalmax  paccMaTpUBaeMoro  BHJA
PEKOHCTPYKIIH, HAUWHASL C OTPBIBKU TPAHIIIEH,
3aKaH4YUBast oOpaTHOM 3aCBINKOMN u
YIUIOTHEHHEM TPyHTa MPHU OTKPBITOM crocobe
MIPOU3BOJICTBA PAOOT.

Jlis  pamwkupoBaHHs OJKCHepTaM  ObLIH
MIPENJIOKEHBl CIEAYIOLME Tpynnbl (HaKTOpOB,
ompejeNeHHble, yuuThiBas TpeOoBanus [16,
19]: @1 - rpynma ($HakTOpoB CTECHEHHOCTH
CTpOUTENbHON TUIomanku; @2 — rpymnna
(bakTopoB, YCITOKHSFOIITHX JIOCTaBKY
CTPOUTENbHBIX KOHCTPYKIUH M MaTepHaloB;
@3 — rpymnmna ($HaKTOpOB, YCIOKHSIOMINX
CKJIaIMPOBaHKNE KOHCTPYKUUHN (TpyOOIpOBOIOB
u T. n); D4 — rpymma (HakTOpoB,
XapaKTepU3yIOIINX  HAIW4YUe  TepeceueHuit
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KOMMYyHUKaiui; @5 — rpynma (HakTopos,
VYUTHIBAIONINX  HATU4HME  TMOA3EMHBIX U
HaJ3EMHBIX COOpYXeHuh; @6 — rpynna
¢daxTopoB HE00X0IUMOCTH nepeHoca
JIEUCTBYIOIMX KOMMYHUKaNuii; @7 — rpymmna
dakTopoB, OMUCHIBAIOLIUX pa3Mepsbl
(reomeTpuvecKre XapaKTEPUCTHKH )
TpyOompoBooB; @8 — rpymma (HakTopos,
XapaKTepU3yIOUIMX  CTENeHb  MeXaHU3aluu
mpou3BOACTBa padoT; @9 — rpynna GHakTopoBs,
XapaKTEepU3yIOIIMX Marepuan TpyOompoBoa
[14].

UccnenoBanue T1MO3BOJUIIO  YCTaHOBUTb,
4YTO K Haubosiee BECOMBIM TpymmnaM (akTopoB
CTECHEHHOCTH  CTPOUTEIBHON  TUIOMIAJIKH,
BIUSIONIMX Ha O0€30MacHOCTh MPOU3BOJCTBA
paboT MO PEKOHCTPYKIHUHU BOJOMPOBOIHBIX
CeTeil,  OTHOCHTCS: HEMOCPEACTBEHHO cama
CTECHEHHOCTh  CTPOWTEJIbHOW  TUIOMIAJIKH,
YCIIO)KHEHHE  CKJIQJUPOBAHUS  KOHCTPYKLHUN
(TpyOomnpoBoloOB M T. [J.) W HaJIW4HUe
repeceuyeHu i KOMMYHUKaIUH. Taxxke
YCTAaHOBJICHO, YTO MEX]y MEPBBIM U BTOPHIM
3HAYEHUSIMU cyMma paHron uMeeT
3HAUYMUTENIbHBIA pa3pbiB, Takas K€ TEHIACHIUS
HaOMoaeTcsl Ui 3HAYCHWM CYMMBI PaHTOB
JNEBSATHIM W BTOPBIM. OJTO  TO3BOJISIET
YTBEPKAaTh, 4TO (HhaKTOPHI HEMOCPEICTBEHHON
CTECHEHHOCTH  CTPOMUTEIIBHOW  TUIOIIAJKH
UMEIOT HauOoblllee BIMSHIE Ha O0€30MacHOCTh
MpPOU3BOACTBA PpabOT MO  PEKOHCTPYKIUHU
BOJOMPOBOAHBIX  CeTeH, ©  JOCTaBJSIOT
HanOOoJIbIINE HEYJ00CTBA PAOOTAOIINM.

HccnenoBanue ¢akTopoB, BIUAIOIIUX Ha

Oe3omacHoe MIPOU3BOJICTBO pabot o
PEKOHCTPYKIIMM ~ BOJONPOBOJHBIX CETed B
YCIOBHSIX CTECHEHHOCTH CTPOUTENIBHOM

TJIONIAAKUA HA TEPPUTOPHUU TUNIOTHOM TOPOJICKOM
3aCTPOMKH, a TAKKE JAHANa30Ha U3MECHEHUS UX
BIIMSIHUS Ha O€30IaCHOCTE B XOJ€ BBHIITOJIHEHHUS
MPOU3BOJICTBEHHOTO  MPOLECCA,  MO3BOJMIIO
NPEeIIOKUTh  TIOKa3arellb, OToOpakarouui
BIIUSTHUE PacCMATPUBAEMBIX TPy (AaKTOPOB B
COBOKYITHOCTH Ha 0€3011aCHOCTD
MIPOU3BOJICTBEHHOTO npouecca 1o
PEKOHCTPYKIUU BOJIOITPOBOIHBIX CeTeH.
[IpuBeneHHbII MIOKa3aTelb SIBJISICTCSI
dbyHKIMEH, 3aBUCSIIECH OT BecoMocTH (hakTopa
U Auana3oHa ero u3MeHeHus. OH IO3BOJISET He
TOJIKO OIIEHUTh, HO U OCYUIECTBHUTH BBHIOOP M3
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HECKOJIBKUX CXEM MTPOU3BOJICTBA pabOT C TOUKU
3peHuss ~ O€30MacHOM WX  OpraHu3aluu
MIPOM3BOJICTBA U BBHIOPATh CAMYIO MPHEMIICMYIO
JUTSL BEITIOJTHEHUS padoT:
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IPOM3BOJICTBEHHOIO IIpolecca» HauOoJblIee
BIMSHUE OKa3blBalOT rpymnmna ¢akropoB @I,
D2, @3, P4 [3].

BeiBoabl. B pesynbrare IpoOBEIEHHOIO

HCCICIO0BaHUA OIMpECaACIICHBI OCHOBHBIC
Tpe6OBaHI/ISI, KOTOPBIM JOJIDKHBI
COOTBETCTBOBATh KPCIJIICHHUA CTCHOK TpaHmeﬁ,
a TaKXXC MNPCIJIOKCHA YCOBCPIICHCTBOBAHHAA

N=f&a; * ), (1)

TZie: a; — BECOMOCTb TpYMITEI (haKTOPOB;

Jli — [uamasoH U3MEHEHHs] TPYIIbI N
(baxTopoB KOHCTPYKLIUSl KpPEIUIEHHUs CTEHOK TpPaHIIEH.
p BbiieneHsl  OCHOBHbIE  Tpynmbl  (akTOpPOB
IIpu pacyerax JaHHOTO  IOKa3aTels M

CTECHEHHOCTH CTPOMTEIBHON IUIOMIANKA TpH
BECOMOCTh TPUHUMAJIACh B COOTBETCTBUH C .
PEKOHCTPYKIIMM ~ BOJOINPOBOJAHBIX  CeTeM.

pe3yiabTaTaMH  3KCIIEPTHOTO  oOmpoca,  a
. OnpeneneHsl BECOMOCTH BIHSHUS JAHHBIX

JMana3oH W3MEHeHWH rpynn (akTopoB - 1O
rpynn dakTopoB Ha 0€301MacHOCTh

pesyabpTaTaM IPaKTUYECKOr0 HCCIEAOBaHUS.
Takum 00pa3oM, MOJy4EHHbIE 3aBHCHUMOCTH
NOATBEPAMIIM, YTO HAa BEIWYMHY 3HAYCHUSA
MIOKa3aTens «0€e30MacHOCTh

HNCITOJIb30BAHHBIE UHCTOYHUKH

npousBojacTBa pabot. IIpemtokeH mokasarenb
JUISL OTIpEJICTICHUS] BIMSHUS TPyNIl (pakTopoB B
KOHKpETHBIX ciyyasx [3; 20].
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