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K Bonpocam npoeKkTHpPOBaHUS M IKCILVIYATALMH MOJIUITUIEHOBBIX TPYOOINPOBOI0B

AHHOTALIMSA

PaccMoTpen mpumMep ycTpoicTBa TPyOONpPOBOAa M3 MOJUATUICHOBBIX TPYO JHAMETPOM
630 MM «HamopHOTO KOIUIeKTOpa» o0bekra «Cuctema BomoorBenenms miusi CKPY-1» B
r. Comukamck IlepMckoro kpas, HNpu HPOCKTUPOBAHMUM M JKCIUIyaTalldd KOTOPOTO HE
VUUTBIBAJIUCh TPeOOBaHUS HOPMATHBHBIX HCTOYHHUKOB II0 TEMIIEPATYPHBIM pPEKUMaM
SKCIUTyaTalud. B mporecce SKCIUTyaTalud TpyOOmpoBoia MPH TPAHCIIOPTUPOBAHUN CTOYHBIX
JKUJIKOCTEH C TEMIIEpaTypoil BBINIC HOPMATHBHOW 00pa30Bajics YYacTOK MOBPEKIEHHOTO
TpybonpoBona mmHoW 200 M. MMeIIEro cedeHwe B BUJAE BOCHMEPKH. BoccTaHoBieHHE
aBapUIHOTO YydYacTKka TpyOOMpOBOJAa BBIMOJHSIIOCH MyTEM TMOJAYd B CHUCTEMY CTOYHOMN
JKUJIKOCTH TOJ JABJICHUEM M TeMIlepaTypoil Beimie +65° C, 4To MO3BOJMIO MaTepuany Tpyo
BEPHYTh CCUEHHE IOBPSKIEHHOIO ydacTKa B pabouee mosiokeHue. llociae MOCTaHOBKU
BO3/YIIHBIX KJAlaHOB TPYOOITPOBOJ Iepelies B pa3psia OC3HAMOPHBIX CUCTEM BOJAOOTBEICHUS,
YTO 00ECIEeUnIo ero paboToCmOCOOHOCTh B HOPMATUBHBIX TEMIIEPATYPHBIX HHTEPBAIAX.

KiroueBble cjI0Ba. TOJMITHICHOBBIC TPYOBI, TMOJUITWICH HHU3KOTO JIABJICHUS,
MIPOCKTUPOBAHUE, DKCIUTyaTanus, aehOpMUPOBAHUE TpyO, TeMIleparypa CTOYHOHM MKHUIKOCTH,
BOCCTaHOBJICHHE TPYOOIpPOBO/Ia.

B mocnennue 4Yethipe AecATHIIETHS TPYOONPOBOABI W3 IOJUMEPHBIX MAaTepHAlIOB
YCIICIIHO 3aMEHSIOT TPYOONpPOBOBI M3 YEPHBIX METAIIOB, OJarofapsi CBOUM HECOMHEHHBIM
NPEUMYIIECTBaM 10 (U3UYECKUM, (PU3MKO-MEXaHUUECKUM, TEIUNIOTEXHUYECKUM, XUMHUYECKHIM,
TEXHOJIOTHYECKUM, OSKCIUTyaTallAOHHBIM W ApyruM mnokasatensm [1]. Tlpu stom criemyer
OTMETHTh yJIauHOE TMPHMEHEHHE Ui TPYyO MONMATHIICHA, KaK CaMOro KPYMHOTOHHAKHOTO
NOJMMEPa, HMEIOLIETO 3HAYMTENBHYI0 XHMHYECKYI0 CTOWKOCTH B pPabOYMX HOPMATHBHBIX
MHTEpBalaX TeMIIepaTyp K OONBIIHHCTBY arpecCHBHBIX cpej [2-5].

Tem He MeHee, B TpyOONpOBOAaX M3 IMOJMATUICHA BO3HHUKAIOT aBapHUHBIC CUTYaIUH,
OTBETCTBEHHOCTh 3@ KOTOpBIC, KaK IMPABHIIO, AT CHAOKEHIIbI, MHXKSHEPbl U CBapIuKu [6, 7].
Hampumep, npu mnpoekTupoBaHuH TpyOONPOBOJAOB MHKEHEpAMH HE BCerla YYHUTHIBAIOTCS
TEPMOMEXaHUUECKUE OCOOCHHOCTH TONMITHIICHA, €ro HHU3KHH MOIYJb YIPYrOCTH, XOTS
TeMIIepaTypHbIE PEXKUMBI OKCIUTyaTallid WX O0O3Ha4eHbl B HOPMATHUBHBIX HCTOYHHKAX.
HopMaTuBHBIME HMCTOYHMKAMH PETJIAMEHTHPYIOLIMMH TPUMEHEHHE TOJMITWICHOBBIX TPYO
semsores. TOCT 18599-2001" «TpyObl HAMOPHBIC W3 MOTHITHICHA. TEXHUYECKHE YCIOBHS, IO
KOTOPOMY HCIIOJNIb30BATh TOJIMATUIICHOBBIC TPYOBI TIO/ TABIIEHUEM JIOITYCKAeTCs TIPH TeMIlepaType
or 0 go 40 °C, a takxke ['OCT 22689.0-89 «TpyObl MOMUITUICHOBHIE KaHATU3AIIUOHHBIC H
(aconnpie yactu kK HUM. OOIIME TEXHUYECKUE YCIOBUA», O KOTOPOMY TeMIepaTypa CTOYHOMN
KUJIKOCTH TIpH Oe3HAMOPHOW JKCILTyaTallkd TOJUATHICHOBBIX TPYOOIPOBOJOB MOXKET
nocturath 10 +60 °C ¢ KpaTKOBpEeMEHHbIM MOBbIIIeHHeM Temmepatyps (1 mun.) no +95 °C.

B nmanHO# cTaThe paccMOTpeH MpUMEp pear3alry MPOEKTa «HAMOPHOT'O KOJJIEKTOpa»
obbekta «Cucrema BomootBemenus it CKPVY-1» B r. Comukamck Ilepmckoro kpas ¢
NpUMEHEHUEM TPpyO U3 TIONMATHIICHA HU3KOTO JIaBJICHUS, TOBPEXK/ICHNE YIacTKa TPYOOpOBO/Ia,
BO3HMKILEE IPH €ro 3KCIUTyaTallMd M Croco0, MO3BOJIMBIIMKA 0e3 3aMeHBl MOBPEXAEHHOIO
y4acTKa BOCCTAaHOBUTH TPyOOIPOBOA U €ro paboTOCIIOCOOHOCTb.

B CcoOTBEeTCTBHMH C NMPOSKTHBIM PEIICHHUEM M €ro peajid3alueidl AaHHBI TPyOOIpPOBO,
BhINMOMHEHHBIH 13 TpyOs! 1D 80 SDR 26-630x24,1 umeer mmuny 3,8 kM. PasHuma BBICOTHBIX
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OTMETOK Hadvaja M KOHIa TpyOorpoBoaa cocranisieT 11 metpoB. TpaHcnopTHpYEMbIe CTOYHBIC
BOJIBI COJIEpIKaIlle PaCTBOPHI MHHEPAIBHBIX COJICH ¢ BOBMOKHBIM KostebanueM temmepatyp 20-
80°C cnmBaroTCsi B NpYyA OTCTOWHHMK TPH TOTPYKEHUH KOHIIA TPpyOONpOBOAA HIKE YpPOBHS
HIOBEPXHOCTH BO/IbI.

3a mepBble AHU KCIUTyaTal[Md CHCTEMbI BOJOOTBEICHUS BO3HHUKIHN HedopManuu TPyOb
Ha HaYaJbHOM YYacTKe TPyOompoBoja NpoTsukeHHOCThI0 200 M BBIpa3sHBIIMECS B MPOCETAHUH
HACBIITHOTO TPYHTa Ha TPyOONPOBOM M M3MEHEHHH KpPYIJIOTO CEYCHHUsI TPYObl JO CeueHHMs
BochMEpkH (puc. 1, 2).

Puc. 1. [Ipocenanue rpyHTa Ha aBapUiftHOM y4acTKe TPyOOmpoBoaa

Puc. 2. YgacTok TpyOOnpoBO/Ia MOJBEPKEHHBIN 1e(OPMUPOBAHHUIO

PesynpraThl  00CHenOBaHHsS TPYOONpPOBOAA, AaHAIM3a WCXOMHBIX JaHHBIX CTOKOB
TPAHCIIOPTUPYEMOM JKUIKOCTH, MPOSKTHON TOKYMEHTAIIUH MO3BOJIMIN C/IENIATh 3aKII0YCHHUE O
TOM, YTO B MEPHOJ TPAHCIIOPTUPOBAHUS JKUIKOCTH €€ TeMmepaTypa cocrasisuia 6onee +40 °C,
4ro mpoTHBOpednT TpeGoBammio T'OCT  18599-2001°. Kpome Toro B  mporecce
TPAHCIIOPTUPOBAHUS MIPU OTKJIIOYECHHH HACOCOB B HACOCHOW CTAHIIMU TPU PA3HHUIIE YHCIOBBIX
OTMETOK Hadvaia ¥ KoHua TpybompoBoga B 11 MeTpoB B TpyOe MOSBHIOCH pa3pshKeHHE. JTH
00CTOATENIBCTBA M IPHBEIH K 1epOPMHUPOBAHHIO TPYOBI.

Paspspkenune, obpasoBaBuieecsi B TpyOOIpOBOJE B Pe3yibTare OTKIIOYCHHS HACOCOB,
OBLIO CHATO MyTEM BbIpe3aHHsi OTBepCTHs B TpyOe. [Ipu 3TOM ceueHue TpyObl BBIIPABUIOCH /10
oBasIbHOTO ceueHust (puc. 3).
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Puc. 3. [IpunsTre TpyOoii OBAEHOTO CCUCHHUS MOCTIC CHATHS Pa3psKCHUS

Crnenmanuctel [lepMCKOro HAIMOHAIBHOTO HCCIEAOBATENBCKOTO IMOJUTEXHUYECKOTO
YHHUBEPCUTETA NPEAJIOKWIN HE ACMOHTUPOBATh W HE 3aMEHATH Ae()OPMHUPOBAHHBIN Yy4acTOK
TpyOOINpOBOAa, a BHIIOIHUTL PAOOTHI IO BOCCTAHOBIICHUIO CEUCHHUS TPYOBI TIOBPEKAEHHOTO YUacTKa.
C 5Toi 1eNbI0 OBUIO TPEJIOAKEHO CO3MaTh JaBieHHE B Je(OPMHUPOBAHHOM YYacTKe TPYOOIPOBOIA
TPAHCTIIOPTUPYEMOH KHIKOCTBIO C JKENaTe/IbHON Temrieparypoit Beiie +65°C myTeM MepeKphITHS
3a/IBIDKKU HaXOsmIeiicst B 1 KM OT HACOCHOM CTAaHIMU NPH BKIIIOYEHHOM 000pYI0BaHUHM HA HACOCHOM
cTaniuu. Jlisl peryiaupoBaHHsS YPOBHS JKHAKOCTH, a TaKKe JaBlIeHUS B TpyOe 1Mo KOHIIaM
JIe(OPMHUPOBAHHOTO y4acTKa PEKOMEHJOBAIIOCH ITOCTABUThH BO3/IYIITHEIC KIIATIAHBI.

[Ipenyaraemplii MOPSIIOK BBINOJHEHUST BOCCTAHOBUTEIBHBIX PabOT B OCEHHHUH NEPUOA
BpPEMEHH C BO3MOXKHOM TeMIiepaTypoi atMocepHOro Bo3ayxa B mpegenax -5 + +5 °C coauics
K CJeIyIOIIUM MEPOIPUATHSIM:

- OTKPBIBAJIUCH BO3AYLIHbIC KJIANaHbl Ha BXOJE M BBIXOZAE 1e(OPMHUPOBAHHOTO Y4acTKa
TpybonpoBoza,

- BKJIIOYAJIMCh HACOCHI, U MPOU3BOIWIOCH 3aOJHEHHE TPYOONPOBOAA A0 MOCTYIUICHUS
TPAHCIIOPTUPYEMON CpeAbl B TPyA OTCTOMHHUK, IIOCIE 4YEro MEepeKphIBalach 3aJBUXKKA,
yaanéHHas Ha PacCTOSHUU 1KM. OT HACOCHOM CTaHIINY;

- IepeKphIBajicd KiamaH 3a JeQOpPMUPYEMBIM YYacTKOM TIPH TOSBICHUH B HEM
KUJKOCTH,

- IPY TOSIBJIICHUH >KUIKOCTH B KIJamaHe nepel] Ae)OpMHpPOBAHHBIM YYacTKOM KJilamaH
MEepPEKPHIBANICA, OTKIIOYAIUCh HACOCHI,

- KPaTKOBPEMEHHBIMU BKIIOUEHHSMH HACOCOB TIOBBIIIATIOCH IaBJICHUE B TPYOOIPOBOIE U
BEJIOCh HAOJIIOZICHHE 32 BBIIPABICHUEM CCUCHUS TPYOBI;

- 10 OKOHYaHHHM MEPONPHUATHH [0 BOCCTAHOBICHUIO CEYEHUS TpPyOBl KIamaHbl W
3aJIBIJKKa OTKPBIBATUCH, )KUAKOCTH U3 TPYOOIIPOBOJa CTeKala B TPyl OTCTOMHUK HE cO37aBast
pa3psoKeHHs B cCUCTeMe TpyOoIpoBoa.

Ha puc. 4 npencraneH BOCCTaHOBICHHBIH y4acTOK TpyOOmpoBoa.

Puc. 4. BocctaHOBIEHHBIN y4acTOK TpyOOTpoBOIa
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Bozayuineie kiamaHel, yCTaHOBJICHHBIE Ha TPyOOIPOBOJE, PErYJIUPYIOT MOCTYIUICHUE
BO3/yXa B CHCTEMY, HE IO3BOJISAS CO3JaBaTb B HEH MaBJIEHHE Pa3psOKEHUS CTPEMSIIErocs
negopmupoBars TpyOy. [lpm 3TOM HamopHas cuctema TpyOONpOBOJa B COOTBETCTBHH C
MPOCKTOM MpPEBpPaTWIIaCh B OE3HATIOPHYIO CHUCTEMY, a K HEll HOpMAaTHUBHBIC TPEOOBaHHS IO
TEMIIepaType TPAHCIOPTHPYEMBIX CTOYHBIX IKHJIKOCTEH MOryT OBITh TPUMCHEHBI B
cootBercTBud ¢ 'OCT 22689.0-89 «TpyObl monu3THIICHOBBIE KaHAM3ALMOHHBIE U (acOHHBIE
yactu K HUM. OO1Ime TeXHHIecKue yCuoBus». Hanmure B cucreMme BOJOOTBEACHUS HAKOTIHTEIS
CTOKOB, a TaKXe TeMIEepaTypHbI KOHTPOJIb MO3BOJISIOT CUMTATh, YTO TPAHCIOPTHUPYEMas 10
TpyOompoBoay KHUIKOCTh HEe OyzaeT npesbimaTh +60 °C.

Meponpustusi 10 BOCCTAHOBJICHHIO Je(OPMUPOBAHHOIO Yy4acTKa TPyOOmpoBoAa
TIO3BOJIMIJIH COKOHOMUTD MPEANPHUSITHIO B TIpeenax 3,5 MitH. pyOuiei.
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Restoration of the deformed polyethylene pipeline

Resume

Considered an example of device of polyethylene pipe with a diameter of 630 mm in
length of 3.8 km of «pressure collector» of object «system for wastewater SKRU-1» in
Solikamsk, Perm Region, the design and operation of which does not take into account the
requirements of the normative sources of temperature operation. During operation of the
pipeline during transportation of waste fluids with a temperature above the regulatory the
portion of the damaged pipeline was formed in length of 200 m. having a cross section in the
form of eight. Disaster Recovery of the section of pipeline was carried out by feeding in the
waste fluid under pressure and a temperature above 65 °C, that allowed to return cross-section
of the damaged area of the material of pipe in the working position. For trouble-free operation
of drainage system was proposed to translate it into a non-pressure dampers by setting the air
valve allows you to shoot depression inside the vacuum pipe and not to deform the tube at
temperatures limited their normative work. After setting the air valve the pipeline moved into
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the category of non-pressure sewage systems, ensuring its efficiency in the regulatory
temperature ranges take into account the thermomechanical properties of polymer materials
applied on the pipe.

Keywords: polyethylene pipes, deformation of pipes, temperature of waste liquid,
restoration of the pipeline.
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