ITPABUTEJIBCTBO MOCKBbI

KOMIIVIEKC APXUTEKTYPbBI, CTPOUTEJIBCTBA,
PA3BUTUA U PEKOHCTPYKIIUHU I'OPOJJA MOCKBbI

I'yll <HUMMOCCTPOMN»

TEXHUYECKUE PEKOMEHJIAIIUU
MO MPOEKTUPOBAHUIO, MOHTAXKY U SKCILIYATAIIUA
JTPEHAKEHN W3 MNOJIMATUJIEHOBBIX TPYE
C ®PWIbTPYIOIEN OBOJIOUYKOM

TP 168-05
MOCKBA - 2005

«TexHnueckre pekoOMEHAAINHU 110 TPOEKTUPOBAHNIO, MOHTAXKY M SKCIUTyaTalllH JIpeHaKen
U3 TOJMATWICHOBBIX TpyO ¢ (uibTpyromeil 000s104koil» pa3paboTaHbl J1abopaTopueit
noma3eMHbIx coopyxenuit I'YII «HUW Mocctpoi» (k.T.H. JIsnuaesckuit b.B., k.1.H. Jlanaep
A.®., k.1.H. benses K.B.).

Hactodmmue  pexomMeHIalMu  pacHpOCTPaHSAIOTCS  HA  TEXHOJOTHIO  MPOKIIAIKU
TPyOOIPOBOTHBIX CHCTEM IPECHaXEH M3 TOMPHUPOBAHHBIX JBYXCIONWHBIX MMOIHITUICHOBBIX
TpyO MOJIHOM 3aBOJIcKOM roToBHOCTH quamerpom 100 - 250 mm.

B pexomenpanusix uCHoyib30BaHbl MaTepualibl «PyKOBOACTBA MO NPOEKTUPOBAHUIO
IpeHaxked 3maHuil U coopyxkenmity (OAO Mocopoekr, 2000 r.; JLK. Kuckun, E.H.
Yepnsiiies, B.M. KoBbuises).

B pexomeHanusx OCBEIIEHbI BOMIPOCH M0100pa MOIUITUICHOBBIX TOQPUPOBAHHBIX TPYO
C 3aMUTHO-PMIBTpYIoIeH 000m0ukoi (3P0) U3 re0TeKCTIIILHBIX MaTEPHUaIOB MPOU3BOICTBA
HIIO «Crpoiinonumepy», NPOECKTUPOBAHMS JAPEHAKHBIX CHUCTEM, TEXHOJIOTMM MOHTa)Xa U
JKCIUTyaTaluu.

IpaBurteabcTBO MOCKBBI
TexHuyeckue peKoOMeHIAUMH 10

NMPOEKTHPOBAHUI0, MOHTAKY H
IKCIUIyATANMM APeHaKeH U3
MOJIMITHJIEHOBBIX TPYO ¢
dunbTpyomei 000J104K0M

TP 168-05
BBoasiTcs BiiepBbie

Kommiiexke apXuTeKkTypbl,
CTPOMTENbCTBA, PA3BUJIM K
PEKOHCTPYKIMHU ropoja
MockBblI

1. OBJIACTb IPUMEHEHUA

1.1. TexHuyeckue pEKOMEHAAIMUU PACIPOCTPAHIIOTCS HA TEXHOJOTHIO MPOKIAJAKU
TpyOONpPOBOJHBIX CUCTEM JpEHaXel U3 TOQPUPOBAHHBIX JBYXCIONHBIX MOIMITUIEHOBBIX
Tpy6 nuamerpom 100 - 250 MM ¢ 3amuTHO-PUIBTPYIOLIEH 000JOYKOM MONTHON 3aBOACKOM
rotoBHOCTH Tipom3BocTBa HITO «Crpoiinonmmepy riyOHHON 3aJI05KEHUS 10 8 M.

1.2. JIpeHaxk 3aCTPOEHHBIX WM OTBEICHHBIX MOJ 3aCTPONUKY TEPPUTOPUH SIBISETCS OJHUM
U3 TJIABHBIX MEPONPUATUHN MO 3aIIMUTE 3JaHUN U COOPYKEHUH OT MOJTOIIIEHUS [10A3€MHBIMU
U TMOBEPXHOCTHbIMM BojaMu. OCHOBHBIE 3aJlayd JIpe€Ha)xka - 3allUTa TEPPUTOPUU OT
IOJITOTJIEHUS] TPYHTOBBIMM BOJIaMH, U 00ecrieYeHNe 3aJaHHOW HOPMBI €€ OCYIIEHHUSL.

1.3. YcrpolicTBO ApeHakel 00s13aTeIbHO B CIy4asX PaclOIOKCHHUS:

* TIOJIOB IO/IBAJIOB, TEXHUYECKUX IMOMAIMOJINN, BHYTPUKBAPTAIBHBIX KOJUIEKTOPOB KaHAJIOB
U KOMMYHUKAllMd M T.I. HW)KE pPAacYeTHOTO YpPOBHS TMOA3EMHBIX BOJ MU B Clydae
IIPEBBILIEHMS] YPOBHS I10JIOB HaJl yPOBHEM MO3€MHBIX BOJ MeHee 50 cMm;

MOJIOB TIOJBAJIOB B 30HE KAMWUISIPHOTO YBIQXHEHHs, KOTJa B TMOMEHICHHUSIX He




AO0IMYCKACTCA MOABJICHUSA CBIPOCTH,

Pa3paboTanbl YT1Bep:KIeHbI:
HavanbHuK YnpasJienus Hay4HO-
. .| [ara BBemeHnusi B
rvi TEXHUYECKOH TOJMTHKH B CTPOMTEJIbHOM

aelicTBHe

«HUHUMoccTpoii» [oTpaciu 1 mronst 2005 r.

A.H. Imutpuen
21 anpeas 2005 r.

* TI0JIOB 3KCIUTyaTHUPYEMbIX I10JBaJOB, BHYTPUKBAPTAJIBHBIX KOJUIEKTOPOB, KaHAJIOB IS
KOMMYHHKAIMI B TJIMHUCTBIX U CYTIIMHHUCTBIX TPYHTAaX HE3aBUCUMO OT HAIMYUS MOJ3EMHBIX
BOJI;

M0JIOB TEXHUYECKUX TOJANOMMN B TJIMHHUCTBIX M CYIJIMHUCTBIX TPYHTax HpHU HX
3arnyOnenun 6osee 1,3 M OT TIAHUPOBOYHOW MOBEPXHOCTH 3€MJIM HE3aBUCUMO OT HaJIUYUS
II0JI3EMHBIX BOJI;

II0JIOB TEXHHYECKUX IOANOIMN B INIMHHUCTBIX M CYIVIMHUCTBIX TPYHTax IpH HX
3arayosenuu 6omee 1,3 M OT TUTAHUPOBOYHOM MOBEPXHOCTH 3€MJIU MPHU PACIIONOKEHUU TT0JIa
Ha (yHIAMEHTHOI IUIMTE, a TaKXke B CIydyasx, KOTJa C HAaropHOM CTOPOHBI K 3JaHHIO
MOJIXO/IAT MIECUaHble JTMH3bI WM PACIIOJIOKEH TalIbBET;

NpUMEHEHHE JpeHakKell BO3MOXKHO U B JAPYTUX CiIyYasX, HE MPeayCMOTPEHHBIX
«PyKOBOACTBOM IO TPOEKTUPOBAHUIO JPECHAKEH 3AaHUN U COOPYKEHUI».

1.4. Jlomyckaercs NpUMEHEHHE JApeHaXHbIX TpyO ¢ uibTpyromeil 0007104YKON s
CTPOUTENBCTBA JpEHaka B IMECKaX CpeJHEH KPYMHOCTH CO CPEIHHMM AMAMETPOM 4YacTHIL,
mMeHpIM 0,3 - 0,4 MM, a TaKKe B MEIKHX U MBUICBATHIX MECKaX, CYNecsx U MPHU CIOHUCTOM
CTPOEHUHM BOJOHOCHOIO IulacTa 0e3 ycTpolcTBa (QMIBTPYIOIIENH OOCBHIIKM M3 KaMEHHBIX
MaTepuainoB. JlJig Apyrux rpyHTOB MpeyCMaTPUBAETCS YCTPOHUCTBO TaKOH OOCHINKH.

2. TO®PUPOBAHHBIE HOJII/IBTI/IJIEHOBI)IEVI[BYXCHOﬁHylE JAPEHAKHBIE
TPYBbI C ®UJIBTPYIOLIEN OBOJTOYKOU

2.1. Jlns yctpoiicTBa JipeHa)kel BbIYCKAalOTCS TOQPUPOBAHHBIE JIBYXCIOMHBIE TPYOBI C
3alUTHO-QUIBTPYIOIIEH o0ooukoit auamerpamu 100, 150, 200 u 250 MM U3 OTE€YECTBEHHBIX
U uMIopTHeIX Mapok nojudtuieHa (TY 2248-030-41989945-04, HIIO «Crpoiinonumep»)
(puc. 1).

2.2. OcHoBHBIE (UIUKO-MEXaHUYECKHE CBOMCTBA JPEHAXKHBIX TPYyO W3 TOIHMITHICHA
npousBojicTBa HITO «Crpoiinonaumep» npeacTaBieHsl B Tadi. 1

Tabmuma 1
OCHOBHEBIE (bI/ISI/IKO—MeXaHI/I‘ICCKI/IG CBOICTBa APCHAKHBIX pr6 H3 IMOJINDTHUJICHA
[TapameTp 3HaueHne

Konrnesas sxectkocts, klla, He MeHee 4,0
CTOHKOCTB K yJapy, KOJI-BO YapOB, HE MeHee 10
[LnoTHOCTE*, T/CM’ 0,93
KoddpHIHeHT TernoBoro auHeiiHoro pacumpenus, Mm/M - °C (°C™h 02(2-10%
TemnmonpoBogHoCcTE*, BT/M - °C 0,42
[Ipenen Texyuyectu npu pactsokernn™, MIla, He MeHee 16,7
OTHOCHTENBHOE YIJIMHEHNE TIPH pa3pbiBe, %, HE MEHEE 250

* - [IOKa3aTeln Matepuralia, U3 KOTOpOro CAcjaaHbl pr6LI

2.3. BHyTpeHHH# cioii TpyO TpeAcCTaBiseT COO0OW UMIMHIPHUYECKYI0 OOO0JIOUKY B
3aBUCHMOCTH OT auamerpa toimuHoud 1,1 - 1,8 MM M3 moiamdTHIIEHAa HU3KOrO JaBIEHUS
(ITHJ). Hapy>xHblil ciioii, HaJie)KHO CKPEIUIEHHBI ¢ BHYTPEHHUM, - noJibie rogpsr u3 TTH/I.
TonmmHa CTEHKH, BHICOTA W IIAT PACIOJNIOKEHHUS TO(p TAKXKE 3aBUCAT OT JAMAMETpa TPYObI

(puc. 2).




2.4. TpyOsb1 u3 nonudTwieHa Huzkoro AasiaeHus ([TH]]) obmagaroT BRICOKOW CTOMKOCTBIO K
abpazuBHOMY M3HOCY.

2.5. TpyOonpoBoasl Al APEHAKHBIX CHCTEM PACCUMTAHBI HAa CPOK DIKCIUTyaTallMd HE
meHee S50 JieT npu coOIF0ICHUN BCeX HOPM U IPABHII.

2.6. Mexny rodpamu TpyO HUMEIOTCS OTBEPCTHS, pa3Mepbl U KOJUYECTBO KOTOPHIX
o0ecrneynBaroT MOCTYIUIEHHE TPYHTOBBIX BOJI BHYTPb TPYObl U 3aBUCAT IPHU MPOYUX PaBHBIX
YCIIOBHSX OT PACUETHOM BEIMYMHBI CEKYHIHOTO Pacxoja MPHUTOKAa M YKIOHA TPyOOIpoBOIa
(puc. 3).

2.7. TpyOompoBoABl TOCTABJISIOTCS OTPE3KaMHU JUIMHOIO 6 M, KOTOPBIE COEIUHSIOTCS
Mexay coboit MmydToit ¢ nBymsi pactpybamu (puc. 4). MUHUMAaNbHBIE PACCTOSHUS MEXKIY

OCSIMM ILIEJIEBBIX MpPOpe3eH, MIOIa Iy IIejeld U uX KOJWYEeCTBO Ha JuIMHE TpyObl 1 M u 6 M
IpeJCTaBIeHbI B Ta0. 2.

Puc. 1. JIByxcnoiiHasi MOJUATHICHOBAsI TopupOBaHHAs TpyOa
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Puc. 3. Cxema pacmosiokeHHs POIUJIOB B APEHAKHBIX TPyOax

PR S

Tt of O

a3

Puc. 4. MydroBoe coeanHeHne JpeHaXXHbIX TPYO
Tabmuma 2

MuHuMaNbHBIE PACCTOSHUS MEXAY OCSAMM LIENIEBBIX MPOpe3el Liyin, UIOIA b OJHON LIeNIn
Wy, M UX KOJIMYECTBO Ha JjuHe TpyOrl 1 M 1 6 M (11, ne)

D, mm

Lmim MM

2
Wy, MM

ng, mrT.

Ng, IIT.
1317

100

13,25

42

225

150

17,67

69

168

975

200

21,20

82

141

804




)
D, Mm L nin, MM Wy, MM n,, IT. g, IIT.

250 26,50 103 111 642

2.8. IlpuMeHeHne reoTeKCTUIIBHBIX MaTepUaoB MPH YKIAAKe JPEHaKHbIX TPyO B Meckax
cpenHel KpymHOCTH ¢ pazmepoM yacTtui MmeHbine 0,3 - 0,4 MM, a Takke B MEIKUX U
IBLJIEBATBHIX IECKaX, CYNECAX W IMPH CIOUCTOM CTPOECHHUU BOJOHOCHOIO IIacTa MO3BOJISET
HOJHOCTBIO 3aMEHUTh IPABUHHO-11IE0€HOYHBIN MaTepual OOCHIIKY.

2.9. B kauectBe 3ammrTHO-PmibTpyromel o6onouku (3P0) apeHaxHBIX TPYO
MpUMEHsETCs MONOTHO HeTkaHoe dumbTpytomiee (TY 8397-038-0576662397, TOCT 26996-
86). Bosmoxno 3akperuienne 3P0 cuntetnueckoir HuThI0 (IOCT 22693). CBoiictBa 30O
MpUBENICHbI B Ta0II. 3.

Tao0mura 3

CaoiicTBa 3aIMTHO-(QUIIBTPYIOLIEH 000I0UKH

[Tapametp 3HaueHHne
Tonmuaa MaTepuana npy aaBieHuu 2 klla 0,95 MM
IToBepXHOCTHAS MJIOTHOCTH 140 /M
Koaddunment ¢punbrpanun 70 M/CyT.
JlnameTps! mop 0,06 MM
ITpouHocTh 7 - 8 kH/m

3. IPOEKTUPOBAHUE NIOPU3OHTAJIbBHbBIX ,Z[PEHA)KEFI
3.1. O0wue cBeaeHUud

3.1.1. Ilpu pa3paboTKe NPOEKTOB HHKEHEPHOH 3allUThl TEPPUTOPUN M OTAEIBHBIX
COOpPY)KEHUM OT TOATOIUIEHHS] TPYHTOBBIMH BOJaMHM HEOOXOIUMO PpPYKOBOACTBOBATHCS
TpeOOBaHUSMU CIEAYIOIUX HOpMAaTUBHBIX nokymeHToB: CHuII 22-02-2003, CHull 2.06.15-
85, CHuII 2.06.03-85, CHull 2.04.03-85.

3.1.2. [lo xapakTepy BCKPBITUS JPEHUPYEMOTO BOJOHOCHOTO IJIACTA PA3TUYAIOT JIPEHAKH
COBEPLIECHHOIO0 M HECOBEPIIEHHOTO TUIA. |'OpH30HTaNbHBIE JPEHAXXU COBEPLIEHHOIO THIIA
MOJIHOCTHIO BCKPBIBAIOT BOJAOHOCHBIE IUIACTHI U CBOMM OCHOBAHMEM JOXOJIAT A0 BOAOYIIOPA.
l'opu3oHTanbHBIE pPEHAaXH HECOBEPILIEHHOIO THUIIA BCKPHIBAIOT BOJOHOCHBIM IIACT JIMIIb
YaCTHYHO U HE JI0XOSAT CBOUM OCHOBAaHUEM JI0 BOJIOYIIOpA.

3.1.3. Ilpm HeEoOXOIUMOCTH BBINONHSETCA (UIbTPYIOLas OOChIIKA W3 KaMEHHBIX
MaTepuaiaoB. Marepuaibl, IpeHa3HAYCHHbIE JUISI APEHAXHBIX OOCHINOK, JOJKHBI OTBEYaTh
TpeOOBaHUAM IO MPOYHOCTU U MOPO30CTOMKOCTH. I'paBuil U 1meGeHb M3BEPIKEHHBIX HOPOJ
(TpaHUT, CUCHHUT, TUOPUT, TabOpo, mopdup, mumaput, 6a3ansT, AMabda3 U T.M.) C UCTHHHOM
ITOTHOCTEIO 2,3 - 2,7 T/M’ WM 0c060 MPOYHBIE OCAZOYHBIC MOPOIBI (KPEMHHCTHIC
M3BECTHAKM M XOpOIIO CLIEMEHTHUPOBAHHBIE MECYAHUKH) € IUIOTHOCTHIO 2,0 - 2.4 /™ pu
BPEMEHHOM COIPOTHBIICHHH HA CXaTie He MeHee 600 Krc/cM’, SBISIOTCS TPUTOIHBIME JUIS
BHYTPEHHETO CJIOS] OOCBINKH.

3.1.4. Qunprpyromas OOCHIIKa OJHOBPEMEHHO C BOJO03aXBAaTHOM (yHKIMEH HeceT U
BOJIO3AIIMTHYIO, TpenoTBpamas cyh¢do3uo U 3aWiMBaHUE APEHAKHBIX KOJUJICKTOPOB
YacTUIIAMH BOJOHOCHOTO rpyHTa. KoHCTpyKTHUBHBIE (POPMBI QUIBTPYIOLMIMX OOCHIIOK M HUX
pasMepbl  3aBHCAT OT UCIOJNB3YEMOro crocoda pa3padOTKM TpaHIIeH, B KOTOpHIE
YKJIaJIbIBAIOTCS IPEHBI.

3.1.5. TlpogonbHbIE YKJIOHBI JIpeHA)ka peKoMeHayeTcs mpuHumaTh He meHee 0,002 mns
[JIMHUCTBIX U CYTJIMHUCTBHIX TpyHTOB U He MeHee 0,003 nis necuansix rpyHToB. Hanbomnbmue
YKJIOHBI JpEHaXka ONPEIEISIFOTCS UCXOJsS M3 MAKCUMAJIbHO JOIYCTUMOW CKOPOCTH TEUEHHUS
BOJIBI B IpEHAXKHBIX TpyOax - 1o 1,0 m/c.

3.1.6. PaccrosiHMEe 10 TOPU3OHTaIM (B CBETY) MEXIY pa3IU4YHbBIMU HWH)KEHEPHBIMU
KOMMYHHKAIUSIMU U IpeHaXkeM orpeaenseTcs no aanHbM 1adn. 10 u CHull 11-89-80.

3.1.7. Jns bsKcIulyaTaluu JIpPEHaKHOM CHUCTEMBI IO Tpacce JpPEeHa)ka YCTPauBAIOTCS
CMOTpOBBIE KOJOALBI. KOIOALBI yCTaHAaBIMBAIOTCA B MECTaxX IMOBOPOTA TPACCHI, N3MEHEHUS




YKJIOHOB, Ha Mepenajax, a Takke Ha NMPSAMBIX ydacTKax dyepe3 onpelesieHHble paccToaHus. Ha
OPSMBIX YYacTKax PpacCTOSIHME MEXIY KOJIOALAMH PEKOMEHAyeTCs MPUHUMATh Uil TpyO
nuametpom 100, 150 mm - 35 M, nuamerpom 200, 250 mm - 50 m.

3.1.8. CMOTpOBBIE KOJIOALBI, KaK MPaBUIIO, BBITOJHSIIOTCS M3 COOPHBIX KeIe300€TOHHBIX
aneMeHToB. [ apeHaxHbIX Tpyd ¢ 3P0 auaMerp Kpyrjioro Kojiojia cileayeT NpUHUMATh
1,0 m. Ilpu rnyOune 3amoxeHus JpeHaxa Oosee 3,0 M auamMeTrp KOJIOALEB CIEXyeT
IpUHUMATh HE MeHee 1,5 M.

3.2. OnpenesieHne BeJTHYNHBI IPUTOKA

3.2.1. CekyHaHblli pacueTHBIH MPUTOK TPYHTOBBIX BOJ HA PACUETHBIH Yy4YacCTOK
JPEHa)KHOT0 TPyOOIpOBOIa ONpeeNnsieTcs Kak CyMMAapHbIH IPUTOK BOJIBI Yepe3 BCE MPOIUIIBI
Ha TpyOOIpPOBO/IE MO BCEH €ro pacyeTHOU JJIMHE:

qp :Sn .qnp; (1)

IJIe qp - pACYETHBIN IPUTOK IPYHTOBBIX BOJ, JI/C;

Sh - KOTUYECTBO MPOMUIIOB 11O BCEH pacyeTHOM JTMHE TPYyOOIpPOBO/A;

Qup - HPOIyCKHas CHOCOOHOCTb OJHOIO ILEJIEBOrO OTBEPCTUS (CEKyHIHBIH HPUTOK
TPYHTOBBIX BOJ] Y€pe3 OJIUH IPOIIHII), JI/C.

3.2.2. IlponyckHasi CIOCOOHOCTh OJHOTO IIENIEBOTO OTBEPCTHS OMPEIENICTCS PACUETOM,
OCHOBAHHBIM Ha TOM, YTO MPHU UCTEUEHUU BOJBI U3 (PrbTpytoiei oockinku uepes 3OO u
OTBEPCTHE BO BHYTPEHHIOI IOJIOCTh TPyOOIpoBOAa MOTepH Hamopa h, HE JOMKHBI
npesbimath 0,5 - 1 cm.

3.2.3. IlpomyckHasi CIIOCOOHOCTH OJHOTO TOPU30HTAIBHOTO INEJIEBOTO OTBEpPCTHS (T.e.
PaCIOIOKEHHOTO BJIOJIb 00pa3yIoNIeH TIPeHAKHOW TPyObl) paBHA:

anz =m,- Wm : 2gh0’ (2)

rae my - KodhHUIUEHT pacxoja TOPU30HTAIBHOTO IIEJICBOTO OTBEPCTHUS,

Wy - IUIOIIAAb OJHOM IIIEITH, M2;

g - YCKOPEHHE CBOGOIHOTO MaICHIS, M/C’;

hg - moTepu Hanopa Mpu UCTCUYSHUH U3 OTBEPCTHS, M.

3.2.4. KoadduimeHT pacxona my 3aBUCHT OT yucia PeitHonbaca (Re) u otHomenus d;7/to;
rae typ - I[IUpUHA TOPU3OHTAIBHOM Imenw; dj; - AMaMeTp dYacTUI[ CIIOSI OOCHINKH,
cooTBeTCTBYOIUNA 17 %-My HUX COIEpPKaHHIO B TPAHYJIOMETPUYECKOM COCTaBE 3€peH
00cpITikH. B pacueTHbIi cocTaB OOCHINKY BKITIOYAOTCs (ppakiuu oOckimku kpymHee 0,4t.

3.2.5. Yucno PeitHonbaca onpenensercs mo Gpopmyre:

Ree — ly- 2gh0 :

n 3)
rae n - Kod(QGUIMEHT KWHEMAaTUYeCKOH BS3KOCTH (UibTpyrouiei Boabl. [IpuHuUMaercs
pasabiM 1,31 - 10 m/c%.

3.2.6. 3nayenus kodpPumpeHTa pacxoaa m; ONPEaCIAIOTCS MO TaoI. 4.

Tabmuna 4
3navenus m; = f (Rey, dj7/to)
dis/ty
Re; 0.4 0,65 1 15 2 3 4 5
10° 0,33 0,27 0,21 0,33 0,4 0,48 0,51 0,55
10* 0,31 0,25 0,2 0,33 0,4 0,48 0,51 0,55
5.10° 0,28 0,24 0,19 0,32 0,4 0,48 0,5 0,55
2.10° 0,22 0,2 0,17 0,29 0,36 0,45 0,48 0,53
3.2.7. IlpomyckHasi CHOCOOHOCTH OJHOTO BEPTHUKAJIBLHOTO IIEIEBOTO OTBEpCTUA (T.C.




PaCIOJIOKEHHOTO MEPIICHIUKYJIIPHO 00pa3yoel JpeHaxKHON TpyObl) paBHa:

an:ms'dn'tO‘Hs'ngA; (4)

r7ie dy - KOOQOUIUEHT MOATOIUICHHUS, PABHBIN:

o)
H, H, (5)

rae Hy u Ha - npeBbliieHne ypoBHs BOJIbI HaJl IOPOTOM LI COOTBETCTBEHHO BHYTPH TPYObI
Y Ha BHEILIHEM €€ KOHTYpE, M.
3.2.8. 3nauenue ko3(duumeHTa pacxosa B BEPTUKAIBLHON LIETU 3aBUCUT OT OTHOILEHUS
das/to u uncna PeitHonbca (Re):
Re, = dit,-2gH, :
n (6)
[MapameTp dys siBIAETCS XapaKTEpPHBIM IIOKa3aTeleM IOPOBOM CTPYKTYphl MaTepHuasia
(GUIBTPOBON OOCHITIKM BOJM3M BEPTHKAIBHOM IIETH M OMPEACIICTCS U3 pacuyeTHOTO COCTaBa
OOCBITIKM, BKJIIOYaromero ¢pakuuu kpymnHee 0,6tp. 3Hauenus kxodpduimenta pacxona
BEPTUKAJILHOM IIEJIM ONPEICIISAIOTCS 0 Tad. 5

Tab6muma 5
3navenust mp = f (Res, das/to)
das/t

Re, 0.6 1 15 2 3 4 5 6

10° 0,13 0,11 0,18 0,22 0,29 0,34 0,4 0,42

10* 0,12 0,1 0,18 0,22 0,29 0,34 0,4 0,42
5.10° 0,11 0,1 0,17 0,21 0,29 0,34 0,4 0,42
2.10° 0,07 0,06 0,12 0,17 0,24 0,28 0,34 0,36

3.3. 'mapaBiauvecknii pacyeT ropu30HTAIBbHBIX JAPeHaKel

3.3.1. I'mgpaBnuueckuil pacdyeT rOpU3OHTAIBHBIX JAPEHAKEH BBIMOIHIETCS MO BEIUYHMHE
CEKYHJITHOTO PacUY€THOIO MIPUTOKA TPYHTOBBIX BOJ.
3.3.2. VKIJIOH ApeHa)XHOT0 TPyOOIpoBOa 1 ompeensercs mo Ggopmyre:

o LT
2g-4R’ (7)

rie: 1 - ko3 duuueHT rugpaBInuecKoro ConpoTUBIeHUs TPyOONpoBoaa;

V - cpenHsisi CKOPOCTh TEYEHUS KUIAKOCTH, M/C;

g - YCKOpEHHe CBOGOIHOTO MaeH s, M/c”;

R - rugpaBnuueckuii paguyc moToka, M;

b - OGe3pa3MepHBINl TOKa3aTeldb CTENEHM, XAPAKTEPUIYIOMUH pPEXUM TypOYJIEHTHOTO
TEUEHMSI JKUJKOCTH - nepexoanbiil (b < 2) wim kBagpatuussiii (b = 2). Ilpu b > 2 cienyer

NpPUHUMATh b = 2.
/= 0,2(&j ;
4R (8)

rJ€ a - SMIMPUYECKUH TTOKA3aTelb CTENEHH, 3aBUCIIINI OT K»;

a=0314-K%; )




b =3— lg Rel{B .
lg RC(D (10)
Uucno Peitnonbaca Regp onpenensercs no ¢popmyne:
‘4R
Re, = 300:4R.
9 (11)
Uwucno Peitnonbaca Reg onpenensercs: mo popmye:

4R
Re, = d ;

n (12)
rae n - Ko3hOUIHEHT KHHEMAaTHIECKON BA3KOCTH BOJIbI. OOBIYHO TPUHUMAETCS paBHBIM 1,31
- 10" M/c (BSI3KOCTB BOJIBI npu 10 °C);
K5 - koadgpunment mepoxosaroctu Mmatepuana Tpy0. [lpunumaercs pasubim 0,1 MM.
3.3.3. PacnpeneneHne CpegHUX CKOPOCTEH NBMKEHHUS BOJBI M0 CEYEHUIO JIPEHAKHOTO
KPYTIOUMINHIPUYECKOTO TPyOOIIpOBOa MOAUYNHAETCS 3aBUCUMOCTH:

(V_Hjb _ (R—HJIHI.
v, R, ’ (13)

rae Vu, Vi, Ry, R - ckopocTn TeyeHusl M TuJpaBiIdyYe€CcKUe PaJMyChl MOTOKA BOJbI MPHU
HETOJTHOM U TIOJTHOM HAIOJIHEHUH TPyOOIpoBOaa.

3.3.4. KoadduimeHT mepoxoBaTOCTH IPEHAKHBIX TPYO MOJUITHUICHOBBIX TPYO C y4eTOM
PEKUMOB UX AKCILUTyaTalluu puHUMaeTcs paBHbIM Ko = 0,1 MMm. B aTOM cityuae mapamerp a B

(13) pasen 0,28; a:
b 1,28
Vi Ry (14)

DTa 3aBUCUMOCTH IPEICTaBICHA B Ta0I. 6.

Tabnuna 6
b
Hanonnrernune tpybompoBoaa (EQLJ
3 Vi
HayceHHe
0,1 0,173
0,2 0,393
0,3 0,614
0,4 0,820
0,5 1,000
0,6 1,143
0,7 1,242
0,3 1,285
0,9 1,252
1 1,000

3.3.5. Ilpu wu3BECTHOW BEJIUYHMHE CEKYHIHOTO TMPUTOKA TPYHTOBBIX BOJ JAUAMETP
JIpeHaXHOU TPYyOBI oa0upaeTcs mo HoMorpamme (puc. 5). C 3Tol 1enblo TUHEHKON clieayeT
COEIMHUTh 3HA4YCHHE JUaMeTpa CO 3HAYEHHEM pacxola M MPOJOJIKHUTH MPSAMYIO JIMHHUIO J10
IIEpPECEUEHMS ¢ HEMOM IIKAJION A, Iie CTaBUTCS 3aceuka. 3aTeM CIeAyeT COEAUHUTH IPSIMOM
JUHUEH 3HadeHusl HamnojHeHus TpyoOomposoga (H/D) u ckopocTu TedeHHs] BOJABI TaKUM
o0pa3oM, 4TOOBI 3Ta HpsMas Mpolula yepe3 3aceuky Ha mkaine A. [Ipu 3Tom BenumumHa
HanonHeHuss (H/D) B apenax ocymmurensx pgoimkHa ObiTh He MeHee 0,1; B TpyOax-



coOuparensax - He MeHee 0,3; B MarucTpajbHBIX KOJUIEKTOpax - He MeHee 0,5, a cKOpOCTh
nBrKeHus Boasl - 0,15 - 1 M/c (B TIIMHUCTBIX TPYHTaX MUHUMAJIbHASI CKOPOCTh IPHHUMACTCS
pasnoii 0,15 - 0,2 m/c; B mecuansix - 0,3 - 0,35 m/c).

LT A xp
ol

E" W Crama somscdanes

- 29
3
24
40
24
50

Puc. 5. Homorpamma 1 onpeiesieHust JuaMeTpa caMoTeqyHOTo TpyOOIIpoBoOAa M3 IBYXCIOHHBIX
ro)pupoBaHHBIX TPYO

3.3.6. B cimy4asx, Korja M3BECTHBI CKOpPOCTh TeueHHs (V), HANOJHEHHE TPyOOIpoBOaa
(H/D) m cexyHAHbBIN pacxoa MpHUTOKa (q), BEIMYHUHY BHYTPEHHETO AMAMETpa OIPENENISIOT
ceayomuM o0pa3oM: COSIMHSIOT NpsAMol nuHueln 3HadeHus: V u H/D u nenarot 3acedky Ha
ee IepeceYeHuu co MKajaoh A. 3aTeM 3Ta 3acedyka COEOUHSETCS NMPSMOM €O 3HAUYEHUEM
pacxo/ia q U Ha MEPECeueHUU MPOJOHKEHUS ATOH JIMHUU CO IIKAJIOH JUaMETPOB YMTAIOT
orBeT. Ecam 3TO 3HAaYeHHE HE COOTBETCTBYET COPTAMEHTHI Ha JPEHaXHbIE TPYOBI, TO
YTOYHSIOT JUaMeTp (B OOJBIIYIO0 WM MEHBIIYIO CTOPOHY), COEIUHSIOT €T0 3HAaUCHHE MPSMOM
CO 3HAUYEHHMEM pacxo/a W JeNaloT HOBYIO 3ace€uky Ha Ikajne A. 3areM, UCHOJIb3ys 3Ty
3aCeUKy, yTOUHSIOT 3HAaYEHUsI CKOPOCTH TeueHust V nuiu HanosHenus H/D.

3.3.7. Ilocne Toro, KaKk yTOYHEHBI MMAPaMETPhl TEUEHHS U AUAMETP TPYObl, ONIPENENSIOT €€
YKJIOH IO TabJulaM, IPUBEIEHHBIM B IPHIOKEHUH.

3.4. PexoMeHnanum K pa3padoTke Yepre:Kei
3.4.1. JIpeHaxu B OTAEIbHBIX TPAHILIESIX

3.4.1.1. Pa3nuyaroT KOHCTPYKLUUHU Ui CIy4daeB pa3pabOTKH TpaHIIEH B KPEIJICHUAX U B
otkocax. I[Ipy kOMOMHMpPOBaHHBIX TpaHIIEsX (BEpX - B OTKOCax, HU3 - B KPEIJICHUSX)
KOHCTPYKLIUHU APEHAXKEH TE 7K€, UTO U B TPAHILEAX C KPEIICHUSIMH.

3.4.1.2. JIpeHaxu NOKHBI YKJIAAbIBATHCA B OCYIICHHBIM TPYHT, JJISI YEro B MECYAHBIX
IpyHTaxX IMPHUMEHSETCS BOJONOHM)XEHHE C HCHOJIB30BAHHWEM HIIIO(QMIBTPOBBIX YCTaHOBOK,
IpU YKJIAJKe B CIa0OMPOHMIIAEMBIX TPYHTaxX - BOJOOTIUB C YCTPOHCTBOM CTPOMTEIBHBIX



JPEHAKE.

3.4.1.3. Ilpu yknaake OpeH B OTAEIbHBIX TpPaHILIESX, PACIIOJIOKEHHBIX BOJIU3U 3aHUH U
COOpY)KEHUH, JOIDKHAa OBITh OOECIeYeHa YCTOWYMBOCTh WX OCHOBAHHMN OT CMEIICHHUS B
CTOPOHY JpPEHaKHOW TpaHILIEH.

3.4.1.4. PacueT MUHUMAaJIBHOIO O€30MACHOTO PACCTOSIHUS Lmin BINIONIIHAETCS 1O (hopmysie:

L+ L+ AR
e 2g() (15)

rne Lo - ymupenue dynnamenra; Ly - mupruHa ApeHaXKHOW TPaHIIEH; | - YTOJI BHyTPEHHETO
TpeHus rpyHTa (puc. 6).

3.4.1.5. Ilpyn WCNONB30BAaHUU JPEHAKHOW OOCHIKH TPyObI JApPEHaXKEH HECOBEPIICHHOTO
TUNA YKJIQJbIBAlOTCA HAa Hee, a TPyObl JApeHa)kel COBEPIIEHHOrO TUMA YKJIAJbIBAIOTCS Ha
BTPaMOOBaHHBI B TPYHT OCHOBaHHS JpeHaxka mieOeHb, MOBEPX KOTOPOTO YKIIAIBIBACTCS
JPEHAKHBIN CIIOM.

3.4.1.6. IpeHaxxHpie OOCHIIIKM MPSIMOYTOJIBHOTO OYEPTAHHS YCTPAUBAIOTCS C IOMOIIBIO
UHBEHTAPHBIX IIUTKOB, M3TOTABIMBAEMBIX B COOTBETCTBHHM C TEXHOJOIMYECKOW KapToil.
JlpeHaxxHbIe OOCHINKH TPANeneuaaIbHOTO OYePTaHHsI OTCHIMAIOTCS 0€3 MIUTKOB C OTKOCAMHU
1:1.

3.4.1.7. Ilpu ca0UCTOM CTPOEHUU OCYIIAEMOM TOJIIIM IPYHTA YaCTh JPEHAKHOM TpaHIlen
3aceinaercss neckom Ha 0,3 - 0,5 M Bbllle HEMOHM)XEHHOIO YPOBHS TI'PYHTOBBIX BoA. B
OJTHOPOJHBIX TPYHTaxX ¢ KOd(pGUIMEHTOM (QWIBTpAlK MEHee 5 M/CYT oOpaTHas 3achIlKa
JpeHaXHOM TpaHIlen BblNoOJHseTcs Ha Beicory 0,6 - 0,7H (rme H - BeicoTa or HM3a
JPEHaKHOU OOCHITIKH 0 HETIOHMKEHHOTO YPOBHS TPYHTOBBIX BOJI HA JIMHUU JIPCHBI).

Puc. 6. K onpenenenuto 6e30nacHOro paccTosHUS IpEHaKHOHM TpaHILIeH OT KOHTYpa 3arilyOJICHHOW 4acTu
(pynnamenTa) coopyxeHus
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Puc. 7. IlpuHuunuanbHbe KOHCTPYKTUBHBIE CXEMbI TOPU30HTANIBHBIX JPEHAXKEN C IPUMEHEHUEM
neppoprupoBaHHbIX TOQprpoBaHHbIX TpyO ¢ 3P0, yKiaapIBaeMbIX B TpaHIICIO (OHOIMHEHHBIN IPEHAXK):

1 - ¢ obcvinkoil webnem; II - 6e3 ob6cvinku

3.4.1.8. Tlecox nns oOpaTHO 3achIIKM TpaHIIEH JODKEH HMeTh Kod(h UIHUEHT
¢upTpanuu He MeHee S5 M/CyT.

3.4.2. ComyTCTBYIOIINE OPEHAXKH

3.4.2.1. CoBMelleHHas NPOKJIaJKa ApeHa)ka B OJJHOM KOTJIOBAaHE IO COOPYKEHHE WIIU B
OJIHOI TpaHIllee C MOA3EMHBIMA KOMMYHUKAIMSIMH (COMYyTCTBYIOIIUN APEHAX) MPUMEHSAETCS
C LEJNBI0 COKpAIIeHUs 00bEeMOB padoT, BKIIOYAsi YMEHBIICHHE OOBEMOB BBIEMKU T'PYHTa, a
Tak)Ke C LeJIbI0 MOBHIIEeHNUS 3(()EKTUBHOCTH 3aIIUTHOTO JEHCTBUS JApEHAXKa MPH CHUKCHUU
3aTpaT Ha €ro yCTpOMCTBO.

3.4.2.2. OCHOBHBIMM BHJIAMU JPEHAKEWU SBJISAIOTCS IPUCTEHHBIE, IUIACTOBBIE U
COITYTCTBYIOILIME APEHAXKH.

3.4.2.3. IIpucTeHHBbI JpeHaX yCTPauBaETCs BJIOJb BHEIIHETO KOHTYpPA MOA3EMHON YacTH
3MaHUS TPU HEOOXOAMMOCTH 3aIIUThl OT TMOATOIUICHUS TMOABAJIBHBIX MOMEIICHUN WIN
OCHOBaHUM (YyHIAMEHTOB, paclojaraeMbelx Ha Bogoymnope. [IpucTeHHble IpeHaxu
MepeXBaThIBAIOT M  OTBOASAT KaK TPYHTOBBIE BOJABI OOKOBOTO TPHUTOKA, TakK U
WHOUIBTPAIMOHHBIE BOJIbI, HAKAITMBAIOIUECS B TPYHTaxX OOPATHOM 3acChIKU Ta3yx
KOTJIOBAHOB, TPAHIIIEH U T.J.

3.4.2.4. IlnacToBble JPEHAXXU TMPEACTABISAIOT COO0ON CcBOeoOpa3Hble (HIBTPYIOLINE
IJIACTBI-MTOCTENMH. VX TpUMEHSIOT aJis 3aliuThl OT MOATOIUICHUS TOJBAJIOB OTICIBHBIX
3/1aHUH, TMOJ3EMHBIX PE3epBYapoOB, a TaKKe 3ariTyOJIeHHbIX KOMMYHuKaruid. [Ipumenenue
TUTACTOBBIX JIpeHaxel 3(PpPEeKTUBHO B CIIA0OMPOHUIIAEMBIX TPYHTaX. B HEKOTOPBIX Ciydasx
1eJ1ecO000pa3HO COUYeTaHUe MPUCTEHHOTO U TIACTOBOTO JPEHAXKEH.
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Puc. 8. IIpuHiunuanbHas KOHCTPYKTHBHAs CXeMa IIPUCTEHHOTO JpeHaxa

I - ¢ ob6cwinkou webnem, Il - 6e3 obcvinku

3.4.2.5. llenecooOpa3HO YCTPOMCTBO IUIACTOBBIX IPCHAXEH JUIsi TepexBaTra W OTBOJA
yTEUEK M3 JIOKAJIBHO PACIIOJIOKEHHBIX XPAHIIIHUIIL M EMKOCTEH C TEXHUYECKUMHU PacTBOPaMH,



TEXHUYECKUMU JKUKOCTSIMHU M HAKOTIUTEJISIMUA CTOKOB.

3.4.2.6. ComyTCTBYyIOIIME IPEHAXH YCTPAaWBAIOTCA MPU HEOOXOTUMOCTU 3alIUTHl OT
MOJTOIJICHUS! TOA3EMHBIX KOJUIEKTOPOB, Trajepell TpaHCIOPTHBIX TOHHENEHM U Jpyrux
JMHEHHO-BBITAHYTBHIX cOOpy>keHui. [Ipu 3TOM comyTCTBYIOIIME PEHAXXH MOTYT COYETaTh
KOHCTPYKTUBHbIE OCOOEHHOCTH TpPAJULMOHHBIX OJHOJIMHEWHBIX JPEH U IUIACTOBBIX
JpEHaXeN.

3.4.2.7. BogooTBOJ M3 IIACTOBBIX, NPUCTEHHBIX M COMYTCTBYIOIIMX JPEHAKEH MOMKET
OCYILECTBIIATHCS B CETh JINBHEBOU KaHAJIN3ALIUH.
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Puc. 9. KoHCTpYKTHBHAsI CXeMa COIYTCTBYIOLIETO APCHAXKA C IIPUMEHEHUEM [Iep()OPUPOBAHHBIX
ro¢pupoBanHbIX TPYO ¢ 30O

3.4.3. [IpuHIMIIHATBHBIE CXEMBI

3.43.1. IllpuHnunuanbHble CXEMBl JpeHaXedl C NpuUMeHEeHHuEeM MephOpPUPOBAHHBIX
ro)pUpPOBAHHBIX MOJUATUICHOBBIX TpyOo ¢ 3P0 He OTIMYAIOTCA OT CXeM TpyOdaThIx
JIpeHaXeH C HCIOJIb30BAHUEM JPYTUX BUJIOB TPYyO, SBISIOMIUXCS OCHOBOW JpEeHaKHOU
KOHCTpyKUuU. OHAKO B paccMaTpUBAEMOM CIIy4ae YCTPOWCTBO NPEHAKHBIX KOHCTPYKLHUMN
OCHOBBIBACTCSI Ha IMPEIBAPUTENHBHO (TEXHOJOTUYECKH OOYCIOBICHHOM) YCTaHOBJICHHOM
pasmepe u (opMe APEHAXHBIX OTBEPCTUH, M MPOCKTUPOBAHHUE APCHAXKHOW KOHCTPYKLUHU
BEJIETCS C YK€ 3a/laHHBIMM MapaMeTpaMH BOJONPUEMHBIX OTBEpCTHIl B cTeHke TpyObl. [lpu
HTOM KOHCTPYKTHBHAS CXE€Ma JIpeHaXka MOXKET OBITh C 1eOeHOYHON 00CHIIKOM Min 6€3 Hee.

4. CTPOUTEJBCTBO JPEHAKEN U MPUEMKA MX B DKCILTYATAIIUIO

4.1. IpenaxkHble TPyObI YKJIAJbIBAIOT B TPAHILIEIO, THO KOTOPOH BBHIPOBHEHO 0 HUBEIUPY
JUISI IPUIAHUS TPYOOIPOBOY MMPOEKTHOTO YKJIOHA B COOTBETCTBHUHU C PETIIAMEHTOM.

4.2. lllupuHa TpaHIIeH 10 JHY paBHA HAPYKHOMY AUaMETpy TpyoorpoBoaa miroc 40 cMm.

43. B nmNomepeyHOM CEYEHUU TpaHIIES MOXKET HMETh NPSMOYTOJbHOE  WIHN
TpaneueujalbHoe ouepraHue. B nepBomM ciaydae CTEHKM TpaHUIEH  YKPEIUIAIOT
MHBEHTApPHBIMHU IIIUTAMH, BO BTOPOM - OTKOocamu 1:1.

4.4. JTHO TpaHILEH HE JODKHO COJIEPKaTh TBEPAbIX BKIIOUEHHH (KOMKOB 3€MJIH, 00JIOMKOB
KUpIUYa, KaMHS U T.JA.), KOTOPbIE MOTYT MPOJAaBUTh HI)KHIOK CTEHKY YJIOKEHHOM Ha HHX
TPYyOBI.

4.5. Tlepen MOHTa)XOM JpeHaKHbIe TOGPUPOBAHHBIE TPYOBI PACKIAIBIBAIOT HAa OpPOBKE
TpaHniien. Bce TpyObl M KOMIUIEKTYIONINE TPOXOAAT BXOAHON KOHTPOJIb Ka4eCTBa.



4.6. MonTax TpyOOmpoBOJa MPOBOJUTCA HA JHE TPaAHIIEH, TJIe TPYyObl MOCIEI0BATEILHO
OJlHa 3a JPYrod BCTaBIAIOTCS B pacTpy0 MydTbl, HaJeTOW TIaJKUH KOHEI| MpeIblayliei
TpyOs1. [Ipr HEOOXOAMMOCTH TPYOBI MEXIY TOPpaMHu OTPE3at0T HOKOBKOW MO JICPEBY HIIH IO
metany (puc. 10).

Puc. 10. MonTax TpybompoBoaa

4.7. MOHTaX COeIMHEHUN BBITIOJHSIOT C MOMOILBIO phlyara, ymupaeMoro B MepeKiIaangy,
yCTpanBaeMylo MOMEpPeK CeUEHHUs TTIaKOT0 KOHIIA BIBUTAeMOU TPYOBI.

4.8. Ilo OKOHYaHMU MOHT@XHBIX paboT TpyOompoBox npenHaxa u3 Tpyod ¢ 3PO mpu
HEOOXOJMMOCTH, B COOTBETCTBUM C COCTAaBOM JIDEHHUPYEMBIX TPYHTOB, OOCHINaeTCs
npeHupytomumMu  oo0ceinkaMu. [logdop coctaBa IpeHUPYIOMMX OOCBIIOK MPOU3BOJAAT IO
CHEIHUaIbHBIM rpauKaM B 3aBUCHUMOCTH OT TUMA (GUIbTPa U COCTaBa APEHUPYEMBIX TPYHTOB.

4.9. B cnabpIX TpyHTax ¢ HEOCTaTOYHON HECYIIe CIIOCOOHOCTBIO JPEHAX JOJKEH OBITH
YJI0KE€H Ha UCKYCCTBEHHOE OCHOBAHHUE.

4.10. TunpaBnuyeckue HCIBITAaHUS IPEHAXKHBIX TpyO He mpou3Bonsarcs. KadecTBo
MOHTaka KOHTPOJHUpPYETCS B Tpolrecce cOopku TpybompoBoaa. [Ipu sTtom obecneunBaeTcs
COOTBETCTBHUE MOHTHPYEMOI0 TPyOONpOBOAa MPOEKTY: €ro MPSIMOJMHEHHOCTh JOCTHIaeTCs
OOCBINKOM TPYHTOM, KOTOPBIM CIyXKUT UM (PUKCATOPOM, a YKIOH KOHTPOJIUPYETCS
HUBEIUPOM.

4.11. MonTax TpyOOIpOBOIOB MPOU3BOIUTCS IIPH TEMIIEpAType HaAPYKHOTO BO3AyXa IO -
10 °C.
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1. Bce cbOopnvle anemenmuvl KOIOOYe8 YCMAHABIUBAIOMCSA HA YeMeHMHO-NeCUaHoM
pacmeope.

2. Hapyoicnas 2uopousonayus cmeH, Niumsl NEPeKpulmus, 20pJO8UH - OKPACOUYHAA U3
2opsue20 bumyma 68 HeCKOJIbKO Cl0e8 No SPYHMOsKe U3 OUmyma, pacmeopeHHozo 8 beH3uHe.

3. JKenezobemonmnvie snemenmuvl KOI00YE8 NPUHAMbL NO MEPPUMOPUATLHOMY KAMAN02y
1c6. TK 3050, u. 31 u I'OCT 8020-90.

4. Pazmepul Oanvl 6 MM.

Puc. 11. KoHCTpYKITUH JPEHAXKHBIX KOJOIIIEB. Y3€I CONMPSHKCHUS APSHAKHBIX TPYO U KOOI
5. TEXHUYECKOE OBCJIY)KUBAHUE U PEMOHT JPEHAKEHN

5.1. Texaudeckoe 00CITyKUBAaHUE M CBOCBPEMEHHBI PEMOHT JIPEHAXHBIX TPYyOOIPOBOIOB
B 3HAYMTENBHOM CTENmeHH CcrocoOCTBYIOT WX d(pdexkTuBHONW padoTe B TEUYEHHE BCETO
pPacueTHOro CpoKa IKCILTyaTaluu.

5.2. DKcIutyaTanuoo JpeHaked OCYIIECTBISIOT CIIy:KObl KOHTPOJSI M HaA30pa, B 3ajady
KOTOPBIX BXOJMT:

° IEPUOANUYECKUN OCMOTP JPEHAKHBIX YCTPONCTB;

° yCTpaHEHHE MEJIKUX HEUCIIPaBHOCTEM;

° MacnopTH3aLIMS;

° cucremMarnyeckue HaONIOJIEHUs 3a TOJI0KEHHUEM YpPOBHS TIPYHTOBBIX BOJ Ha
JPEHUPYEMOM Y4aCTKE C LIEJIbI0 YCTaHOBIIEHUS 3()()EKTUBHOCTH JIEHCTBHS JPEHAXKA;

° KOHTPOJIb KaueCTBA APEHAKHBIX BOJ;

° IpOBEAECHUE IUIAHOBO-NPENYNPEAUTENBHBIX M TEKYLIMX PEMOHTOB M JIMKBHUIALUSA
aBapuil.

5.3. B mporiecce nepuondecKux 0OCMOTPOB (HE peke YEThIPEX pa3 B T'0J1) OCYIIECTBIISCTCS
00cCIIeZIOBaHUE COCTOSIHUSI CMOTPOBBIX KOJIOJIEB, APECHAKHBIX TPYO, KOJUIEKTOPOB, a TaKXkKe
KOHTPOJIbHBIE 3aMEPBI PACXOJ0B BOJIBI.

5.4. KoHTposibHBIE 3aMepbl pacXoJ0B BOJbl OCYIIECTBISAIOTCS B CMOTPOBBIX KOJIOJALIAX



00beMHBIM cnocoOoM. CHuXeHHe pacxoja BoAbl (IO CpPaBHEHHIO C PACUETHBIM)
CBUJCTEIHCTBYET O CHUKCHHH MPOIYCKHOW CIIOCOOHOCTH JPEHAXHBIX TPYO, MPUUIUHON Yero
MOXKET OBITh:

° ocazka TpyO Ha OTAETbHBIX YYacTKax;

° OBpEXKACHHE TPYO;

° 3apacTaHue CeueHUs TPyO, BCIEICTBHE 3aUJICHUS MU 3aCOPEHUS;

° KoJbMaTalus OTBEPCTUN QUIBTPYIOMMX oTBepcTHil 1 3DO.

5.5. CMOTpOBBIE KOJIOAIBI HEOOXOAUMO PETYJSIPHO OYHWINATh OT TPSI3M M HAHOCOB.
Komonier OMKHBI OBITH TMOCTOSIHHO 3aKpHITHI B TEUCHHWE BCETO CpPOKA DKCIUTyaTaI[lH
JpeHaxa.

5.6. OuucTka ApeH OCYLIECTBISETCS THAPABIMYECKUM criocoooM. Eciu 3ToT cmocob He
naet s dexTa, TUHUS MePEKIaAbIBACTCS.

5.7. Ounctka TpyO ApeHa)kel OT Mycopa U HAaHOCOB OCYIIECTBIISICTCS THUIPABIUYECKUM
000pyOBaHHEM BBICOKOTO AaBieHus. [IpumMeHeHue A 3TUX IeNeld CKpeOKOB U epiieii He
JIOITy CKaeTCsl.

6. TPAHCIIOPTUPOBAHUE U XPAHEHUE 'O®PUPOBAHHbIX
IOJIMITUJIEHOBBIX TPYE C 300

6.1. TpyObl TpaHCHOPTUPYIOT BCEMH BHUJAMHU TPAHCIOPTAa B COOTBETCTBHH C MpaBUIAMHU
NEPEBO3KH I'PY30B, JEHCTBYIOIMMHU Ha JAHHOM BH/JIE€ TPAHCIIOPTA.

6.2. Ilorpy30uHO-pa3rpy30ouHble onepalnuud NpU TPAHCIOPTUPOBAHUM MU YKIaake TpyO B
TPaHILEIO CJEAYyEeT BBIIOJHATH IO TEXHOJOTMM, HWCKIIOYAIOUIE MX MEXaHWYEeCKOe
MIOBPEXKICHHUE.

6.3. TpyOBl peKOMEHIyeTCsl TPaHCTIOPTHPOBATh B 3aBOJICKOH yITaKOBKE, MPEICTABIISIONICH
co00i1 b0 nepeBsiHHBIN KapKac, TM00 MEeTaJUIMYECKyIo JIeHTy. KaTeropuuecku 3anperiaercs
MOJIHUMATh CBSI3KHU TPYO 3a JEPEBSIHHBIN KapKac WU CBSA3bIBAIOLIYIO JIEHTY.

6.4. CBs3ku TpyO B JEpEBSHHBIX KapKacax MepeMel[aloT BHJIOYHBIM aBTONOIPY3UYHUKOM
WIH NTOJAbEMHBIM KPaHOM C IPUMEHEHHUEM CTPOI TOCTATOYHON IMIMPUHBIL.

6.5. TpancmopTupoBKa, HOTpy3Ka M pasrpy3ka TpyO [OMycKaeTcs IMpH TemIepaType
Hapy»HOro Bo3ayxa jao - 25 C.

6.6. TpyObl ykiangpiBalOT ITabeleM Ha POBHOE OCHOBaHME. MakcuMaibHas BbICOTA
mrabenst TpyO B JEpeBsSHHbIX Kapkacax - 2,8 M. MakcumanbHas BbicoTa mTabens u3
OTIeNbHBIX TPYO - 1,0 M.

6.7. Jomyckaercst XxpaHeHHe TPyO Ha OTKPHITOM BO3/yXe IPH YCIOBUH, YTO OHU HE OyIIyT
MOJIBEPKEHBI BO3/ICUCTBUIO TMPSMBIX COJTHEYHBIX JIy4ei, a Takke B TIOMEUICHHH Ha
paccTosiHAU HEe MeHee | M OT HarpeBaTeIbHbBIX TPUOOPOB.

6.8. Tlpu yctpoiicTBe mTabeneit cieayer 0OeCHednTh MX YCTOWYHMBOCTH, HCKIIOUUTH
BO3MOXHOCTb pacKaThIBaHUS TPYO.

6.9. JlpeHaxueie TodpupoBanHeie TpyOsrl ¢ 3P0 3ampemaercs cOpacklBaTh ¢
TPAHCHOPTHBIX CPEACTB, C OPOBKHU TPAHILIEH U T.II., & TAK)XKE IEPEMEIIATh BOJIOKOM.

7. TPEBOBAHUS BE3OINACHOCTH Y OXPAHBI OKPYKAIOIIEW CPEBI

7.1. Ilpu cTpouTENbCTBE IpeHaXel cienyer codmonatsh oomue TpedoBanuss CHull 12-03-
2001.

7.2. K MoHTaxxHbIM pa®oTaM JOITyCcKaroTcs JHUIa HEe Moioxke 18 mer, mpomexamine
MEAMIIMHCKOE OCBHJIETEILCTBOBAHUE, CIlelMajIbHOEe OOyudeHHe, BBOJHBIM HHCTPYKTaX I10
TEXHUKE 0€30MaCHOCTH U MHCTPYKTaXX Ha pabouem mecrte.

7.3. TpyObl U3 MONMATHIEHA B YCIOBHAX TPAHCIOPTUPOBAHUS, XPAHEHUS U MOHTa)Xa He
BBIIETISIIOT B OKPY’KAIOIIYIO Cpey TOKCHYHBIE BellecTBa. [Ipyn HEMOCpeICTBEHHOM KOHTAaKTe
MaTepHuai TpyO He OKa3bIBaeT BIMSIHMSA HAa OPraHU3M 4esoBeka. PaboTa ¢ MONMMATHICHOBBIMU
TpyOamu He TpeOyeT 0COOBIX MEP MPEITOCTOPOIKHOCTH.

7.4. TpyObl IpH TIOJTHECEHUH OTKPBITOTO OTHS 3aroparoTcsi 0€3 B3phIBa M TOPST KONTSIIUM



wiaMeHeM. TpyObl OTHOCSTCSI K TpyMIlEe CropaeMblx MarepuayoB B cooTBercTBuu ¢ 'OCT
12.1.044, remnepatypa BocmameHeHus - okono 300 °C, remnepaTypa caMOBOCIUIAMEHEHUS -
okoiso 350 °C. B kadecTBe CpeICTB MOXKAPOTYLIEHUS CIEIYET IMPUMEHATh BOJY, MEHHBIE U
KHUCJIOTHBIE OTHETYIIUTENH.



K5 0,1 mm. Jluametp tpyOnt 100 MM.

INPHJIO)KEHHUE

Tabauusl 118 THAPABINYECKOro pacyeTa ApeHaxHbIX Tpy0 npousBoacrea HI1O «Crpoiinoumep»

d i=0,01 i=0,011 i=0,012 i=0,013 i=0,014 1i=0,015 i=0,016
q, a/c v, M/C q, 1/c v, M/C q, 1/c v, M/c q, a/c v, M/C q, a/c v, M/c q, i1/c v, M/C q, a/c v, M/C
0,1 0,121 0,296 0,128 0,313 0,135 0,330 0,141 0,346 0,148 0,361 0,154 0,376 0,160 0,391
0,2 0,519 0,464 0,549 0,491 0,577 0,516 0,604 0,540 0,631 0,564 0,656 0,587 0,680 0,608
0,3 1,176 0,593 1,242 0,627 1,305 0,658 1,365 0,689 1,424 0,719 1,481 0,747 1,534 0,774
0,4 2,039 0,695 2,153 0,734 2,261 0,771 2,365 0,806 2,466 0,841 2,563 0,874 2,655 0,905
0,5 3,043 0,775 3,211 0,818 3,371 0,858 3,525 0,898 3,675 0,936 3,818 0,972 3,955 1,007
0,6 4,103 0,834 4,329 0,880 4,544 0,924 4,750 0,966 4,951 1,006 5,143 1,045 5,326 1,083
0,7 5,125 0,873 5,407 0,921 5,674 0,966 5,931 1,010 6,181 1,053 6,421 1,093 6,648 1,132
0,8 5,990 0,889 6,319 0,938 6,631 0,984 6,931 1,029 7,223 1,072 7,502 1,114 7,769 1,153
0,9 6,525 0,876 6,884 0,925 7,225 0,970 7,552 1,014 7,870 1,057 8,175 1,098 8,465 1,137
1,0 6,085 0,775 6,423 0,818 6,743 0,858 7,050 0,898 7,350 0,936 7,636 0,972 7,909 1,007
hld i=0,017 i=0,018 i=0,02 i=0,025 i=0,03 i=0,035 i=0,04
q, a/c v, M/C q, 1/c v, M/C q, 1/c v, M/C q, a/c v, M/C q, a/c v, M/C q, 1/c v, M/C q, a/c v, M/C
0,1 0,165 0,405 0,171 0,418 0,182 0,444 0,206 0,504 0,228 0,558 0,249 0,608 0,267 0,654
0,2 0,704 0,630 0,727 0,650 0,771 0,690 0,872 0,780 0,964 0,862 1,048 0,937 1,126 1,007
0,4 2,747 0,936 2,834 0,966 3,003 1,023 3,387 1,154 3,735 1,273 4,054 1,382 4,348 1,482
0,5 4,090 1,041 4,219 1,074 4,469 1,138 5,037 1,283 5,551 1,414 6,022 1,534 6,457 1,644
0,6 5,508 1,119 5,681 1,155 6,016 1,223 6,778 1,378 7,466 1,518 8,098 1,646 8,681 1,764
0,7 6,874 1,171 7,090 1,207 7,507 1,278 8,455 1,440 9,312 1,586 10,098 1,720 10,822 1,843
0,8 8,032 1,192 8,283 1,230 8,770 1,302 9,877 1,466 10,877 1,615 11,794 1,751 12,639 1,876
0,9 8,752 1,176 9,026 1,212 9,557 1,284 10,764 1,446 11,855 1,592 12,855 1,727 13,778 1,851
1,0 8,180 1,041 8,437 1,074 8,937 1,138 10,074 1,283 11,102 1,414 12,045 1,534 12,915 1,644
K5 0,1 mm. JIluametp TpyOnt 150 MM.
i=0,005 i=0,006 i=0,007 i=0,008 i=0,009 i=0,01 i=0,011
h/d
q, 1/c v, M/C g, a/c v, M/C q, a1/c v, M/C g, a1/c v, M/C q, J1/c v, M/C q, I1/c v, M/C q, a1/c v, M/C
0,1 0,241 0,266 0,269 0,297 0,294 0,325 0,318 0,351 0,341 0,376 0,362 0,400 0,382 0,422
0,2 1,033 0,417 1,150 0,465 1,256 0,507 1,356 0,548 1,450 0,586 1,539 0,622 1,623 0,656
0,3 2,341 0,533 2,602 0,593 2,837 0,647 3,061 0,697 3,271 0,745 3,468 0,790 3,655 0,833
0,4 4,063 0,625 4,510 0,694 4915 0,757 5,299 0,816 5,659 0,871 5,997 0,923 6,317 0,972
0,5 6,062 0,697 6,726 0,774 7,325 0,842 7,894 0,908 8,427 0,969 8,927 1,027 9,401 1,081




i= 0,005 i=0,006 i=0,007 1=0,008 i=0,009 i=0,01 i=0,011
h/d

q, 1/c v, M/C q, 1/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C
0,6 8,176 0,751 9,067 0,832 9,872 0,906 10,634 0,976 11,349 1,042 12,020 1,103 12,656 1,162
0,7 10,214 0,786 11,323 0,871 12,326 0,948 13,275 1,021 14,165 1,089 15,001 1,154 15,792 1,215
0,8 11,939 0,800 13,234 0,887 14,404 0,966 15,512 1,040 16,551 1,110 17,526 1,175 18,450 1,237
0,9 13,006 0,789 14,417 0,875 15,693 0,952 16,901 1,025 18,035 1,094 19,098 1,159 20,105 1,220
1,0 12,125 0,697 13,451 0,774 14,651 0,842 15,787 0,908 16,853 0,969 17,854 1,027 18,802 1,081

h/d i=0,012 i=0,013 =0,014 i=0,015 i=0,016 i=0,017 i=0,018
q, 1/c v, M/C q, 1/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C
0,1 0,402 0,444 0,420 0,464 0,438 0,484 0,456 0,503 0,473 0,522 0,489 0,540 0,504 0,557
0,2 1,703 0,688 1,781 0,719 1,855 0,749 1,927 0,778 1,997 0,807 2,064 0,834 2,128 0,860
0,4 6,623 1,019 6,919 1,065 7,200 1,108 7,474 1,150 7,739 1,191 7,994 1,231 8,238 1,268
0,5 9,853 1,133 10,291 1,184 10,707 1,231 11,112 1,278 11,504 1,323 11,881 1,366 12,242 1,408
0,6 13,262 1,217 13,848 1,271 14,406 1,322 14,949 1,372 15,747 1,421 15,979 1,467 16,463 1,511
0,7 16,546 1,273 17,276 1,329 17,970 1,382 18,646 1,434 19,300 1,484 19,928 1,533 20,530 1,579
0,8 19,330 1,296 20,182 1,353 20,992 1,408 21,780 1,460 22,544 1,512 23,277 1,561 23,979 1,608
0,9 21,066 1,278 21,995 1,334 22,878 1,388 23,738 1,440 24,571 1,491 25,370 1,539 26,137 1,586
1,0 19,707 1,133 20,581 1,184 21,413 1,231 22,223 1,278 23,008 1,323 23,761 1,366 24,483 1,408

K5 0,1 mm. JIluametp tpyOnt 200 MM.

hd i=0,003 i=0,004 i= 0,005 i=0,006 i=0,007 i=0,008 i=0,009
q, a/c v, M/C q, a/c v, M/C q, 1/c v, M/C q, 1/c v, M/c q, a/c v, M/c q, a/c v, M/c q, a/c v, M/C
0,1 0,382 0,242 0,454 0,288 0,518 0,329 0,576 0,366 0,630 0,400 0,679 0,431 0,726 0,461
0,2 1,642 0,381 1,944 0,451 2,211 0,513 2,452 0,569 2,674 0,621 2,880 0,668 3,075 0,714
0,3 3,723 0,488 4,397 0,576 4,991 0,654 5,529 0,724 6,023 0,789 6,480 0,848 6,913 0,905
0,4 6,464 0,572 7,622 0,674 8,642 0,764 9,564 0,846 10,412 0,921 11,195 0,990 11,937 1,056
0,5 9,648 0,638 11,364 0,751 12,876 0,851 14,241 0,941 15,497 1,024 16,655 1,101 17,752 1,173
0,6 13,014 0,686 15,319 0,808 17,348 0,915 19,179 1,012 20,363 1,100 22,416 1,182 23,886 1,260
0,7 16,260 0,719 19,131 0,845 21,657 0,957 23,938 1,058 26,033 1,151 27,966 1,236 29,797 1,317
0,8 19,006 0,732 22,358 0,861 25,307 0,975 27,969 1,078 30,416 1,172 32,672 1,259 34,808 1,341
0,9 20,704 0,722 24,358 0,849 27,574 0,961 30,477 1,062 33,145 1,155 35,605 1,241 37,936 1,322
1,0 19,296 0,638 22,729 0,751 25,752 0,851 28,483 0,941 30,993 1,024 33,309 1,101 35,504 1,173

h/d i=0,010 i=0,011 i=0,012 i=0,013 i=0,014 i=0,015 i=0,016
q, a/c v, M/C q, a/c v, M/C q, 1/c v, M/C g, 1/c v, M/C q, a/c v, M/C q, a/c v, M/C q, 1/c v, M/C
0,1 0,771 0,489 0,813 0,516 0,853 0,541 0,892 0,566 0,929 0,589 0,965 0,612 0,999 0,634
0,2 3,258 0,756 3,432 0,797 3,599 0,835 3,759 0,873 3,910 0,908 4,059 0,942 4,201 0,975
0,4 12,633 1,117 13,294 1,176 13,928 1,232 14,536 1,286 15,111 1,337 15,673 1,386 16,212 1,434
0,5 18,781 1,241 19,760 1,306 20,696 1,368 21,595 1,427 22,444 1,483 23,275 1,538 24,070 1,591




1=0,003 i=0,004 i=0,005 i= 0,006 1=0,007 i=0,008 i=0,009
h/d
q, a/c v, M/C q, a/c v, M/C q, 1/c v, M/C q, n/c v, M/C q, a/c v, M/C q, a/c v, M/C q, a/c v, M/C
0,6 25,266 1,333 26,578 1,402 27,832 1,468 29,037 1,532 30,174 1,592 31,288 1,650 32,353 1,707
0,7 31,514 1,393 33,146 1,465 34,707 1,534 36,206 1,600 37,621 1,663 39,006 1,724 40,332 1,782
0,8 36,811 1,418 38,716 1,492 40,538 1,562 42,287 1,629 43,938 1,693 45,555 1,755 47,101 1,815
0,9 40,121 1,398 42,198 1,471 44,185 1,540 46,093 1,607 47,894 1,669 49,657 1,731 51,344 1,790
1,0 37,562 1,241 39,519 1,306 41,391 1,368 43,189 1,427 44,888 1,483 46,550 1,538 48,141 1,591
K5 0,1 mm. [Tnamerp TpyOs 250 Mm.
i=0,003 i=0,004 i=0,005 i=0,006 i=0,007 i=0,008 i=0,009
h/d

q, a/c v, M/C q, 1/c v, M/C q, 1/c v, M/C q, a/c v, M/C q, n/c v, M/C q, 1/c v, M/C q, 1/c v, M/C
0,1 0,708 0,288 0,839 0,341 0,954 0,388 1,058 0,430 1,155 0,470 1,244 0,506 1,328 0,540
0,2 3,029 0,451 3,571 0,531 4,050 0,603 4,484 0,667 4,882 0,726 5,253 0,781 5,599 0,833
0,3 6,847 0,575 8,056 0,676 9,121 0,765 10,087 0,846 10,971 0,921 11,794 0,990 12,563 1,054
0,4 11,865 0,673 13,939 0,790 15,767 0,894 17,422 0,988 18,937 1,073 20,346 1,153 21,662 1,228
0,5 17,687 0,749 20,760 0,879 23,466 0,994 25,915 1,098 28,155 1,192 30,239 1,281 32,184 1,363
0,6 23,838 0,806 27,962 0,945 31,591 1,068 34,875 1,179 37,878 1,281 40,671 1,375 43,279 1,463
0,7 29,767 0,843 34,903 0,989 39,421 1,117 43,508 1,232 47,246 1,338 50,722 1,437 53,966 1,529
0,8 34,787 0,859 40,783 1,007 46,056 1,137 50,827 1,255 55,189 1,363 59,245 1,463 63,031 1,556
0,9 37,901 0,847 44,438 0,993 50,190 1,121 55,392 1,237 60,150 1,344 64,574 1,443 68,703 1,535
1,0 35,374 0,749 41,521 0,879 46,932 0,994 51,829 1,098 56,310 1,192 60,477 1,281 64,369 1,363

h/d i=0,010 i=0,011 i=0,012 i=0,013 i=0,014 i=0,015 i=0,016
q, Ji/'c v, M/C q, Ji/c v, M/C q, Ji/'c v, M/C q, Ji/c v, M/C q, Ji/c v, M/C q, Ji/c v, M/C q, Ji/c v, M/C
0,1 1,408 0,573 1,483 0,603 1,555 0,632 1,624 0,661 1,691 0,688 1,755 0,714 1,817 0,739
0,2 5,929 0,882 6,239 0,928 6,536 0,972 6,821 1,015 7,095 1,055 7,359 1,095 7,613 1,133
0,4 22911 1,299 24,086 1,365 25,214 1,429 26,294 1,491 27,328 1,549 28,327 1,606 29,289 1,660
0,5 34,030 1,441 35,767 1,515 37,434 1,585 39,028 1,653 40,556 1,718 42,031 1,780 43,451 1,840
0,6 45,751 1,547 48,078 1,625 50,311 1,701 52,446 1,77 54,493 1,842 56,469 1,909 58,370 1,973
0,7 57,042 1,616 59,938 1,698 62,715 1,776 65,371 1,852 67,917 1,924 70,374 1,993 72,739 2,060
0,8 66,621 1,645 70,000 1,728 73,240 1,808 76,340 1,885 79,310 1,958 82,176 2,029 84,936 2,097
0,9 72,619 1,622 76,304 1,705 79,839 1,784 83,220 1,859 86,460 1,932 89,587 2,001 92,597 2,069
1,0 68,059 1,441 71,534 1,515 74,867 1,585 78,056 1,653 81,112 1,718 84,062 1,780 86,903 1,840
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- CHullI 12-01-2004 «Opranusanusi CTpouTeIbCTBa», 1995;
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COJEP)KAHUE

1. OOITACTD TIPHMEHEHHS .....vveeuveenuieaurieieeateesseeeseesaeessseesseesnseanseesnseenseesnseanseesnseenseesnseesseesnsesnsens 1
2. F'oppupoBaHHBIE MOJMATHIICHOBBIE ABYXCIOWHBIC APEHAKHBIC TPYOBI C PHIBTPYIOIICH
(o100 (03 100 ) 2 F OO RSTR PSP 2
3. [IpoeKTUPOBAHNE TOPUZOHTATBHBIX JIPEHAMKEH ..eevvvieeiiieeeiiieenieeenieeenieeeireeenreeseneesneeesnneens 5
3.1, OOIIME CBEIEHHUS ....c.uveevrenteeneeretenieenteeutesteetesatesseeste et e sae e bt eseesbeeteeatesbeeatesstesseentesbnenseensenanens 5
3.2. OnpeneneHNE BETUUMHBI TIPHTOKE ....veeruveerrurreesureesssreesssreessseensseesnsseeessseesssseessssessssseessseeenns 6
3.3. M'mapaBanyeckuil pacyeT TOPU30HTATBHBIX APCHAKEH .. .vvvveeeeirieeeeiiieeeeniveeeeesiieeeeeavneens 7
3.4. PeKOMEHIAINH K PABPAOOTKE UEPTEIKEH ..veeuvrreerrreernrreearreeniieeenireeenereesnsneessreesseeessseeenssees 9

3.4.1. IpeHaXN B OTJAEHBHBIX TPAHIIIESIX «..eeeuvveeenerierureeaureesnureesureesnseeesnseeesseeesnseeesnseesssseenns 9

3.4.2. COMYTCTBYIOIIUE JIPEHAMKH ....cvvveererreennreeenareeansseeessseesnsseesssseesssseesssseessseesssssesssseessssees 11

3.4.3. IIPUHIMITHATIBHBIE CXEMBDBI ....veeeeeuvvreeeesurrreeeesrreeeesssseeeessssseeeesssseesssssseeesssssseesssssseesanns 13
4. CTpOUTENBCTBO APCHAKEH U MPUEMKA HX B IKCTUTYATAIIHEIO ... vvveeerereeerereeevreesnreesseeesseeenns 13
5. Texuudeckoe 00CTY>KUBAHUE M PEMOHT JPEHAMKEH ....veeuveeruiieiieniieiieeieeiiesieeiee e 15
6. TpancnopTupoBaHue 1 XpaHeHHe TOQPUPOBAHHBIX MOIUITUIECHOBBIX TPYO ¢ 3P0 .......... 16
7. TpeGoBaHUs 0€30MACHOCTH U OXPAHBI OKPYIKAIOIIEH CPEIBL.....vveeureeereaeeernieaieeniieenieenaeans 16
TIPHIIOTKEHHIE. ...c..ee ettt ettt et ettt et e st e et e et eeaaeesssaeesnteesasaeesasaeesnseeennseeenns 18
Tabmuupl UIs TUAPABIMYECKOrO pacyeTa JpeHaKHbIX Tpyo mnpousBojactea HIIO
R @y 010) 718 (0311700 (<] 03 SO OO 18

CCBUIKA HA HOPMATHUBHBIE JOKYMEHTDL.....cceeruvrreeerurreeeennrreeeasseeeessnnsseessssssneesssssseeesssssseesssnssees 21



