ITPABUTEJIBCTBO MOCKBbI

KOMIIVIEKC APXUTEKTYPbBI, CTPOUTEJIbCTBA,
PA3BUTHUA U PEKOHCTPYKIIUHU I'OPOJJA MOCKBbI

I'yll <HUUMOCCTPOIN»

TEXHUYECKUE PEKOMEHJIAIIUU
IO MPOEKTUPOBAHUIO, MOHTAXKY U DKCILIYATAIIUA
JTPEHAKEHN U3 NOJIMAPTUJIEHOBBIX TPYB
C ®PWIbTPYIOIIEN OBOJIOUYKOM

TP 168-05
MOCKBA - 2005

«TexHnueckre pekoOMEHAAINH 10 TPOEKTUPOBAHNIO, MOHTAXKY U IKCIUTyaTalllH JIpeHaKen
U3 TOJMATWICHOBBIX TpyO ¢ (uibTpyromeil o06osoukoil» pa3paboTanbl JabopaTopueit
nom3eMHubIx coopyxenuit I'YII «HUW Mocctpoi» (k.T.H. JIsmunesckuii b.B., k.1.H. Jlanaep
A.®., k.1.H. benses K.B.).

Hactosdmmue  pexomMeHIalMu  pacHpOCTPaHSAIOTCS  HA  TEXHOJOTMIO  MPOKIIAIKU
TPYOONPOBOJHBIX CHCTEM IPEHaXEH M3 TO(OPUPOBAHHBIX JBYXCIOHHBIX MOTHITUICHOBBIX
TpyO MOIHOM 3aBOICKOM roTOBHOCTH quamerpom 100 - 250 mm.

B pexomenpamusix uCHoyib30BaHbl MaTepHasibl «PyKOBOACTBA MO NPOECKTUPOBAHUIO
IpeHaxked 3maHuit u coopyxkenmity (OAO Mocmpoekr, 2000 r.; JL.K. Kuckun, E.H.
UYepnsbies, B.M. Kosbuisies).

B pexomeHanusx OCBEIIEHbI BOMPOCH M0100pa MOIUITUICHOBBIX TO(QPUPOBAHHBIX TPYO
C 3aUTHO-PMIbTpYyIoIel 06onoukoi (3P0) U3 re0TEeKCTHIILHBIX MAaTEPUaIOB MPOU3BOJICTBA
HIIO «Crpoiinonumepy», MNPOECKTUPOBAHMS APEHAKHBIX CHCTEM, TEXHOJIOTMM MOHTa)XKa M
SKCIUTyaTaluu.

IIpaBuTtebcTBO MOCKBBI
TexHu4yeckue peKoOMeHIaAUNH 10

NMPOEKTHPOBAHUI0, MOHTAXKY H
IKCIIyATALUM APeHAKeH U3
MOJIMITHJIEHOBBIX TPYO ¢
dunbTpyromei 000104K0M

TP 168-05
BBoasiTcs BriepBbIe

Kommniieke apxuTeKkTyphbl,
CTPOMTENbCTBA, PA3BUJIM K
PEKOHCTPYKIHMHU ropoja
MockBblI

1. OBJIACTb IPUMEHEHUA

1.1. TexHuyeckne peKOMEHJALMU PACIPOCTPAHAIOTCS HA TEXHOJIOTHIO TPOKIAJAKH
TPyOOIIPOBOJHBIX CHUCTEM ApeHaKeH M3 Tro(QPUPOBAHHBIX JBYXCIOWHBIX IMOJIUITUICHOBBIX
Tpy6 nuamerpom 100 - 250 MM c 3amuTHO-PUIBTpYIOLIEH 000JOYKON MOTHON 3aBOACKOM
roroBHocTH npousBojcTBa HIIO «Crpoiinonumepy riryOMHOMN 3a710KEHUS 10 8 M.

1.2. JIpeHaxx 3aCTPOEHHBIX WM OTBEIEHHBIX MOJ 3aCTPOMKY TEPPUTOPUI SBIAETCS OJHUM
U3 TJIABHBIX MEPONPUATUHN MO 3aIIMUTE 3JaHUI U COOPYKEHUH OT MOATOIJICHUS [TOA3EMHBIMU
U IOBEPXHOCTHBIMM BoaaMu. OCHOBHBIE 3aJaud JpeHaka - 3alluTa TEPPUTOPUHU OT
MOJITOIJIEHUS] TPYHTOBBIMH BOJaMH, U 00eCIieYeHNE 3aJaHHOW HOPMBI €€ OCYIIEHHUS.

1.3. YcrpolicTBO ApeHa)kel 00s13aTeIbHO B CIy4asX PacloOKEHUS:

* TIOJIOB IOJIBAJIOB, TEXHUYECKUX MOJAINOJINNA, BHYTPUKBAPTAJIBHBIX KOJUIEKTOPOB KaHAJIOB
JUIs KOMMYHHUKaIlMii M T.I. HHXKE pAacueTHOr0 YPOBHS IIOJI3EMHBIX BOJ M B Cllydae
IIPEBBILIEHNS] YPOBHS II0JIOB HaJl yPOBHEM MOJ3EMHBIX BOJ MeHee 50 cwMm;

MOJIOB MOJIBAJIOB B 30HE KANMWUIIPHOTO YBIAXXHEHUs, KOTJa B IOMEIICHUSAX He




A0IMYCKACTCA MOABJICHUSA CBIPOCTH,

Pa3paboTanbl Y1BepiKIeHbl:
HavaabHuk Yupasiaenus HAY4YHO-
. .| [ara BBeneHnus B
rvi TEXHUYECKOH TOJUTHKH B CTPOMTEJIbHOM

aelictBue

«HUHUMoccTpoii» |oTpaciu 1 urons 2005 r.

A.H. Imutpuesn
21 anpeas 2005 r.

* TIOJIOB AKCIUTyaTUPYEMbIX I10/IBAJIOB, BHYTPHUKBAPTAIbHBIX KOJJICKTOPOB, KaHAJIOB IS
KOMMYHHKAIMHA B TIIMHUCTBIX U CYTJIMHUCTBIX T'PYHTaX HE3aBUCHMO OT HAJIMYMS MOJ3EMHBIX
BOJI;

MOJIOB TEXHWYECKHX TOAMONMKA B TJIMHUCTBIX W CYINIMHUCTBIX TPYHTaX IPH WX
3ary6nenun 6osee 1,3 M OT MIaHMPOBOYHOM MOBEPXHOCTH 3€MJIM HE3aBUCHMO OT HaJIMYUs
MIOJI3EMHBIX BOT;

MOJIOB TEXHWYECKMX THOAMOIMNA B TIJIMHUCTBIX M CYINIMHUCTBIX TIpPYHTaxX IpH HX
3arnyOsienun 6osiee 1,3 M OT IJIAHUPOBOYHOM OBEPXHOCTH 3EMIIM TPU PACTIONOKEHUH T10JIa
Ha (YHIAMEHTHOW IUIMTE, a TaKXe B CilydasX, KOIJla C HaropHOMl CTOpOHBI K 3IaHHUIO
MOJIXO/IAT TIeCYaHbIE JIMH3BI WIIN PACTIOTIOKEH TAIIbBET;

OpUMEHEHHE JpeHakell BO3MOXHO W B JPYIHX CIydyasX, HE HpPeayCMOTPEHHBIX
«PyKOBOACTBOM IO MTPOEKTUPOBAHUIO APEHAKEN 3AAHUN U COOPYKEHUI».

1.4. Jlomyckaercs NpUMEHEHHE JApeHaXHbIX TpyO ¢ (uibTpyromeil o0007104YKoNH is
CTPOMTENBCTBA JIPEHAaXXa B TECKaX CpPeAHEW KPYMHOCTH CO CPEIHHM JMaMETPOM YacTHII,
menbmuM 0,3 - 0,4 MM, a Takke B MEJKUX U MBUIEBATHIX MECKAX, CYyNeCcAX U MPU CIOMCTOM
CTPOEHHHM BOJOHOCHOIO IUIacTa 0e3 ycTpoWcTBa (QMIBTPYIOIIEH OOCBHIIKM W3 KaMEHHBIX
MmatepuainoB. s Ipyrux rpyHTOB IpeayCcMaTpUBAaeTCsl YCTPOMCTBO TaKOi OOCHINKH.

2. TO®PUPOBAHHBIE MNOJUAITUJIEHOBBIE IBYXCJIOMHBIE JIPEHAKHBIE
TPYBbI C ®WJIbTPYIOIIEN OBOJIOYKOM

2.1. JIns yctpoiicTBa JipeHa)kel BBIMYCKAlOTCS TO(QPUPOBAHHBIE JIBYXCIOWHBIE TPYOBI C
3amuTHO-QUIBTpYIoLIel o6omaoukoit nuamerpamu 100, 150, 200 u 250 MM U3 OTEYECTBEHHBIX
U UMIopTHeIX Mapok nonudTuieHa (TY 2248-030-41989945-04, HIIO «Crpoiinonumep»)
(puc. 1),

2.2. OcHoBHbBIE (UIUKO-MEXaHUYECKHE CBOWCTBA JPEHAXHBIX TPyO W3 TOIHMITHIICHA
npousBojcTBa HITO «Crpoitnoanmep» npeacraBieHsl B Tadi. 1

Tabnuna 1
OCHOBHEBIE (I)I/ISI/IKO—MeXB.HI/I‘leCKI/Ie CBOICTBa APCHAKHBIX pr6 U3 IIOJINDTHUIICHA
[TapameTtp 3HaueHue

Konruesas sxectkocts, klla, He MeHee 4,0
CTOMKOCTB K y/apy, KOJI-BO YAapOB, HE MEHEE 10
[LnotHOCTH*, T/CM’ 0,93
KosdpHIHeHT TeroBoro auHeiiHoro pacumpenus, Mm/M - °C (°C™ 0,2 (210
TemmonpoBogHOCTE*, BT/M - °C 0,42
[Ipenen Texydyectu npu pactsokernn™, MIIa, He MeHee 16,7
OTHOCHTETBHOE YIJIMHEHHE TIPH pa3pbiBe, %o, HE MEHEE 250

* - [IoKa3zaTeNn Martepurajia, U3 KOTOpOro CACjaaHbl pr6LI

2.3. BHyTpeHHH# cloil TpyO mpeACTaBiseT COO0OW NMIWHIPUYECKYI0 OOO0JIOUKY B
3aBUCUMOCTU OT auamerpa toimuHoud 1,1 - 1,8 MM M3 moOauATHIIEHA HU3KOrO JaBJICHUS
(ITH/T). Hapy>kHbIi C10ii, HaeKHO CKPEIUICHHBIA ¢ BHYTPEHHUM, - ToJibie Todpsr u3 TTH/I.
TonmmHa CTEHKH, BBICOTA W IIAT PACIOJIOKECHHUS TO(p TaKXKE 3aBUCAT OT AMAMETpa TPYObI

(puc. 2).




2.4. TpyOsbI u3 nonudTuieHa Huzkoro nasieHus (ITH/]) obmamaroT BRICOKOM CTOMKOCTBIO K
abpa3uBHOMY M3HOCY.

2.5. TpyOonpoBoasl Al APEHAKHBIX CHCTEM PACCUMTAHBI HAa CPOK OIKCIUTyaTallud He
meHee S50 JieT npu coOTI0ICHUN BCEX HOPM U MPABHII.

2.6. Mexnay rodpamu TpyO HMEIOTCS OTBEPCTHS, pa3Mephl M KOJUYECTBO KOTOPBIX
00eCTIeYMBAIOT MOCTYIUICHHE TPYHTOBBIX BOJI BHYTPh TPYObI U 3aBUCSAT MPH MPOYUX PABHBIX
YCIIOBHSAX OT PACUETHOM BEIIMYMHBI CEKYHIHOTO Pacxoja MPHUTOKAa M YKIOHA TPyOOIpoBOIa
(puc. 3),

2.7. TpyOomnpoBoAbl TOCTABJISIOTCS OTpPE3KaMu JUIMHOIO 6 M, KOTOPBIE COEIUHSIOTCS
Mexay coboit MmydToit ¢ nByms pactpybamu (puc. 4). MUHMMAaNbHBIE PACCTOSHUS MEXKIY

OCSIMM ILIEJIEBBIX MpPOpE3eH, MIOMa Iy IIejell U UX KOJWYECTBO Ha JUIMHE TpyObl 1 M u 6 M
HpeJCTaBICHbI B Ta0. 2.

Puc. 1. JIByxcnoiiHasi mOIUATHICHOBAs ropupoBaHHas TpyoOa

- - 23,57
i : z |
= -
&l @ 1D 200
3 D250 -
o [ . vawssy iy
- - B ) = e
i = - - t
gl % 8| g
2063 . L.
: ¥
8 ~ !
& D 150 = 1 D160
53 a2 A
@ - * by
,ﬁ' - '?91 %":'
g1

=
-

Puc. 2. ITonbie rodpbl 1ByXCIOMHBIX JPEHAXKHBIX TPYO
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Puc. 3. Cxema pacmoiokeHus POIUJIOB B IPEHAKHBIX TPyOax

SR | WOUSR—

‘-

na

[EPTTPps

TGV VATETAY,

Puc. 4. MydroBoe coerHeHHE IPEHAKHBIX TPYO
Tabmuma 2

MuHHMMAaNbHBIE PACCTOSHUS MEXKIY OCSMH IIEJIEBbIX Mpope3eit Ly, II0maab 01HON MeIH
Wy, 1 UX KOJIMYECTBO Ha JITMHE TPYOB! 1 M 1 6 M (1, ne)

D, mm

Lmim MM

b}
Wy, MM

ng, mrT.

Ng, IIT.

100

13,25

42

225

1317

150

17,67

69

168

975

200

21,20

82

141

804




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

250 26,50 103 111 642

2.8. [IpuMeHeHne TeOTeKCTUIIBHBIX MAaTEepPHajoB NMPU YKIIAJKe JPEHAKHBIX TPYO B Meckax
CpelHel KpymHocTH ¢ pasmepoM yactul MeHsiie 0,3 - 0,4 MM, a Takke B MEIKUX H
IBUICBATHIX TECKaX, CYMECSX M MPH CIOUCTOM CTPOSHHH BOJOHOCHOTO IJIacTa MO3BOJISET
HOJHOCTBIO 3aMEHUTh IPaBUHHO-11IE0CHOYHBIN MaTepuasl OOCHIITKY.

2.9. B kauectBe 3ammrHO-PmibTpyromed o6onouku (3P0) apeHaxHBIX TPYO
npuMeHsieTcs oJoTHO HeTkaHoe duibTpyromee (TY 8397-038-0576662397, TOCT 26996-
86). Bo3moxno 3akperienne 3P0 cunrerndeckoil HUTHIO (TOCT 22693). CpoiictBa 30O
IpUBEEHbI B Ta01. 3.

Tao0muma 3

CaoiicTBa 3aIMTHO-(QUIBTPYIOLIEH 000I0UKH

[TapameTtp 3HaveHne
Tonmmunaa MaTepuana npy aaBieHuu 2 klla 0,95 MM
IToBepXHOCTHAS MJIOTHOCTH 140 /M
Koadduument dpuaprpanmn 70 M/CyT.
JlnameTpsl mop 0,06 MM
IIpogyHOCTH 7 - 8 kH/m

3. IPOEKTUPOBAHUE N'OPU3OHTAJIbBHbBIX I[PEHA)KEFI
3.1. O0wue cBeaeHUud

3.1.1. Tlpu pa3paboTKe MNPOEKTOB HWHXEHEPHOW 3alUThl TEPPUTOPUN U OTAEIBHBIX
COOpPY)KEHUM OT TOATOIUIEHUS] TPYHTOBBIMH BOJAaMHM HEOOXOJIUMO PpPYKOBOICTBOBAaThCA
TpeOOBaHUSAMU CIEAYIOIMX HOpMAaTUBHBIX nokymeHToB: CHuII 22-02-2003, CHwull 2.06.15-
85, CHullI 2.06.03-85, CHull 2.04.03-85.

3.1.2. [lo xapakTepy BCKpBITHSI APEHUPYEMOTO BOJOHOCHOTO IUIACTA PA3INYAIOT JPEHAKHI
COBEPILIEHHOIO W HECOBEPLIEHHOIro THUMa. ['OpH30HTaNbHBIE APEHaKU COBEPIIEHHOI'O THUIA
MOJIHOCTHIO BCKPBIBAIOT BOJOHOCHBIE IJIACTHl U CBOMM OCHOBAHHMEM JOXOJSAT 0 BOJOYIIOPA.
['opu3oHTaIbHBIE OPEHAXM HECOBEPLIEHHOTO TUIA BCKPBIBAIOT BOJOHOCHBIN IJIAacT JIMIIb
YaCTUYHO U HE JI0XOJSAT CBOUM OCHOBAaHUEM J0 BOJOYIOpA.

3.1.3. Ilpu HEOOXOOUMOCTH BBINOJHAETCA (UIBTPYIOLIas OOCHIIKA W3 KaMEHHBIX
MaTepuanaoB. Marepuaibl, IpeIHa3HAYCHHbIE JUISI APEHAXHBIX OOCHINOK, JOJKHBI OTBEYaTh
TpeOOBaHUAM IO MPOYHOCTU U MOPO30CTOMKOCTH. I'paBuii U 1meGeHb M3BEPIKEHHBIX MOPOJ]
(TpaHHT, CHEHHUT, TUOPUT, Tab0Opo, mopdup, Tunapur, 6azansT, AMada3 W T.M.) ¢ UCTHHHOMN
IIOTHOCTBIO 2,3 - 2,7 T/M° HiM 0cO60 TPOYHBIE OCAZOYHBIE MOPOABI (KPEMHHCTHIC
M3BECTHSIKA M XOPOIIO CIEMEHTHPOBAHHBIC MECYAHHKH) C IUIOTHOCTBIO 2,0 - 2,4 T/M° mpu
BPEMEHHOM COIPOTHBIICHHM HA CXaTie He MeHee 600 Krc/cM’, SBISIOTCS MPUTOIHBIME JUIS
BHYTPEHHETO CJIOS] OOCBINKH.

3.1.4. Qunbrpyromas oOcChIlKa OJHOBPEMEHHO C BOJO3aXBaTHOM (yHKIMEH HeceT H
BOJIO3AIIUTHYIO, TpenoTBpamas cyhpdo3uio W 3aWIMBaHUE APEHAKHBIX KOJUIEKTOPOB
YacTUIAMH BOJIOHOCHOTO rpyHTa. KoHCTpyKTUBHBIE (POPMBI QUIABTPYIOMIMX OOCHIIOK U HUX
pa3Mepbl 3aBHCAT OT HCIOJNB3YEeMOro croco0a pa3pabdOTKM TpaHIIed, B KOTOpHIE
YKJIaJIbIBAIOTCS IPEHBI.

3.1.5. TlpogonpHbIE YKJIOHBI JIpeHa)ka peKoMeHAyeTcs mpuHuMaTh He meHee 0,002 ms
[JIMHUCTBIX U CYTJIMHUCTBIX TpyHTOB U He MeHee 0,003 nis necuansix rpyHToB. Hanbosbmue
YKJIOHBI JpEHaXka ONPEIEISIFOTCS UCXOJs M3 MAKCUMAJIbHO JOIYCTUMOW CKOPOCTH TEUEHHUS
BOJIBI B IpEHAXKHBIX TpyOax - 1o 1,0 m/c.

3.1.6. PaccTtosiHue 1O TOpU3OHTAIU (B CBETY) MEXKAY pa3IMYHbIMM HHKEHEPHBIMU
KOMMYHHKAIUSIMU U IpeHaXKeM orpenaenseTcs no AanHbM 1adn. 10 u CHull 11-89-80.

3.1.7. Jns oSKcIUTyaTalud JIpEHAKHOM CHUCTEMBI IO Tpacce JpeHa)ka YCTPauBAIOTCS
CMOTpPOBBIE KoJoAubl. Komoaisl ycTaHaBIMBalOTCA B MECTaxX MOBOPOTA TPACCHI, H3MEHEHHS




YKJIOHOB, Ha TIepernajax, a TakyKe Ha MPSMBIX y9acTKaxX depe3 OonpeieeHHbIe paccTosHus. Ha
OpSMBIX Y4acTKax pacCTOSIHME MEXIY KOJIOALAMH PEKOMEHAyeTcs NMPUHUMATh Uil TpyO
nuametpom 100, 150 mMm - 35 M, quameTrpom 200, 250 mm - 50 M.

3.1.8. CMOTpOBBIE KOJIOALBI, KaK MPABUIIO, BBIOJHIIOTCS M3 COOPHBIX )KeIe300€TOHHBIX
aneMeHTOoB. [l apeHaxHbix TpyO ¢ 3O nuameTp Kpyrjioro KoJioaua ciaeayeT NpUHUMATh
1,0 m. Ilpu rnyOune 3amoxkeHus napeHaxa Oonee 3,0 M AMaMeTp KOJIOALEB CIEAyeT
IIPUHUMATh He MeHee 1,5 M.

3.2. OnpenesieHne BeJTHYNHBI IPUTOKA

3.2.1. CekyHaHblli pacueTHbIH MPUTOK TPYHTOBBIX BOJ HA pPACUETHBIH Yy4YacTOK
JPEHaXHOT0 TPyOOIpoBOa ONpeensieTcs Kak CyMMapHbIH IPUTOK BOJIbI Yepe3 BCE MPOIUIIBI
Ha TpyOOIPOBO/IE MO BCEH €ro pacyeTHOU JJINHE:

Ay =S, Qyps (1)

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

Sh - KOTUYECTBO MPOMUIIOB 1O BCEH pacYeTHOM JJTMHE TPYyOOIPOBO/A;

Qup - HPOIyCKHas CHOCOOHOCTb OJHOIO IIENEBOrO OTBEPCTUS (CEKyHIHBIH HPUTOK
TPYHTOBBIX BOJ Yepe3 OJUH MPOIHII), JI/C.

3.2.2. TlpomyckHass cIOCOOHOCTh OAHOTO IIEJIEBOTO OTBEPCTHUS OMPEAEISETCS PacdyeToM,
OCHOBaHHBIM Ha TOM, YTO TPU HCTCYCHHUH BOJBI U3 QUWIBTpYIONIel oOchiku depe3 3P0 u
OTBEPCTHE BO BHYTPEHHIOIO IOJIOCTh TPyOOIpoBOAa MOTEepH Hamopa h, HE JOMKHBI
npesbimath 0,5 - 1 cm.

3.2.3. IlpomyckHasi COCOOHOCTH OJHOTO TOPH3OHTAJILHOTO IIEJIEBOrO0 OTBEpCTHs (T.e.
PaCIOJIOKEHHOTO BJIOJIb 00pa3yIoNIeH IpeHaKHOM TpyObl) paBHA:

qnp.e = ms ' Wm ’ 2gh0’ (2)

rae m; - KodhUIUEHT pacxoja TOPU30HTAIBHOTO IIEJIEBOTO OTBEPCTHUS,

Wy - TUIOIIAAb OJHOM IIEITH, M2;

g - YCKOpEHHe CBOOOIHOTO TafeHHs, M/C’;

hy - moTepu Hanopa Mpu UCTCUYSCHUH U3 OTBEPCTHS, M.

3.2.4. KoaddumueHT pacxona m; 3aBucHT oT yucia PeitHonbaca (Re) u otHomenus d;7/to;
rae tp - I[IUpUHA TOPU3OHTAJIBHON Imenw; dj; - AMaMETp dYacTUI[ CIIOSI OOCHINKH,
cooTBeTCTBYOIUNA 17 %-My HUX COIEpPKAaHHIO B TPAHYIOMETPUYECKOM COCTaBE 3epeH
00chITikH. B pacueTHbIil cocTaB 0OCHINKY BKIIFOYArOTCs (ppakiuu oOckinku kpymHee 0,4t.

3.2.5. Yucno PeitHonbaca onpenensercs mo Gpopmyre:

Re — ty-2gh, .

b
n (3)
rae n - kKo3QUIMEHT KUHEMATHYeCKOW BSA3KOCTH (uiabTpyromeil Bozabl. [IpuHHMaeTcs
pasusv 1,31 - 107 m/c?,
3.2.6. 3naveHus K03 HUIMEHTA pacXxo/ia My ONPEEISIOTCS 1Mo TaoJI. 4.

Tabmuna 4
3nauenus m; = f (Re, d;7/to)
dyq/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 IIEJIIEBOTO OTBEpCTUS (T.€.




PacIoJI0KEHHOT0 NMEPIEHAUKYIISIPHO 00pa3yollell ApeHaXHO! TpyObl) paBHa:

an:me'dn.tO‘He'ngA; (4)

rae dy - KoOOQGUIUEHT MOATOIUICHUS, PABHBIN:

o)
H, H, (5)

rae Hy u Ha - mpeBbiiiieHre ypoBHS BOJIBI HAJl TIOPOTOM IIIETH COOTBETCTBEHHO BHYTPH TPYOBI
Y Ha BHEIIHEM €€ KOHTYpE, M.

3.2.8. 3nauenue ko3 duiMeHTa pacxoqa B BEPTUKATBHON IIETH 3aBUCHT OT OTHOLICHHS
dys/to m yuca Peinonbca (Re):

Re. = dit,-2gH,

B ’
n (6)
[Mapamerp dys sBIsieTCS XapaKTEpHBIM IOKAa3aTENIeM IOPOBOM CTPYKTYphl MarepHualia
(GUIBTPOBON OOCHITIKM BOJM3M BEPTHKAIBHOM SN M OMPEACIIICTCS U3 pacuyeTHOTO COCTaBa
oOCHITIKK, BKJIIOHaromero ¢pakuuu kpynHee 0,6tp. 3HaueHus ko3dduimenta pacxoaa
BEPTUKAIBHOM IIIEJIM ONPEACIISIOTCS 0 Tal. 5

Taobnuua 5
3navenns mp = f (Reg, dys/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. 'mapasimyeckuii pacyeT ropu30HTANbHBIX APeHAKeN

3.3.1. I'mapaBnauueckuili pacueT rOpU30HTAIBHBIX ApPEHa)KeH BBINOJIHIETCS NO BEIMYUHE
CEKYH/IHOT'O PaCYETHOI'0 IPUTOKA TPYHTOBBIX BO/I.
3.3.2. YKIJIOH IpeHaxHoro Tpy0orpoBoa i onpezensercs mno Gopmyie:

o L7
2g-4R’ (7)

rze: | - ko3 puuueHT ruIpaBIuuIecKoro CONpoTUBICHUs TPyOOIIpOBOIa;

V - cpemHsisi CKOPOCTh T€UEHUS KUAKOCTH, M/C;

g - YCKOpEHHE CBOGOIHOTO MaeHH s, M/c’;

R - ruppaBnnueckuii pagnyc noToka, M;

b - Oe3pa3mepHBINl TOKa3aTeldb CTENEHM, XAPAKTEPUIYIOMUH DPEXUM TypOYJIEHTHOTO
TEYEHUS KUIKOCTHU - mepexonubiid (b < 2) mnm kBagparnussiii (b = 2). [Ipu b > 2 cnexyet

MpUHUMATH b = 2.
[ = 0,2[&j ;
4R (8)

IJ€ a - SMIUPUUYECKUH TTOKA3aTelb CTENEHH, 3aBUCIINI OT K»;

61:0,314-Kg’os; (9)




h=3_ IgRey .

lg RG(D ’ (10)
Yucno Peiinonbaca Regp onpenensercs no gpopmyre:
-4R
Re,, = 500 :
9 (11)
Uucno Peitnonbaca Reg onpenensiercs: mo popmyoe:
-4R
Re, = d ;
n (12)

rae n - Ko3hpOUIUEHT KHHEMAaTHIECKOW BA3KOCTH BOJIbI. OOBIYHO TTPpUHUMAETCS paBHBIM 1,31
- 10 M*/c (BSI3KOCTB BOJIBI npu 10 °C);
K5 - koadpdunment mepoxoaroctu matepuana tpy0. [Ipuanmaercs paBabiM 0,1 MM.

3.3.3. PacnpeneneHue CpeqHUX CKOPOCTEH MABIKEHHUS BOJABI MO CEYECHUIO TPEHAKHOTO
KPYTIOUMINHIPUYECKOTO TPyOOIIpOBOa MOAYNHAETCS 3aBUCUMOCTH:

[V_Hjb _ (R_H]Pra.
v, R,) "’ (13)

rae Vi, Vi, Ry, R - ckopocTr TeyeHusi M TUpaBiIUYECKUE PaJMyChl MOTOKA BOJBI MPHU
HETIOJTHOM U TIOJTHOM HAIOJIHEHUH TPyOOIpoOBO/Ia.

3.3.4. Koa(duiueHT mepoxoBaTocT APEHAKHBIX TPYO MOJUITHICHOBBIX TPYO C yUETOM
PEKUMOB UX IKCIUTyaTalluu puHUMaeTcs paBHbIM K5 = 0,1 Mm. B aTOM cityuae mapamerp a B

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

DTa 3aBUCUMOCTbH TIPE/ICTaBICHA B Ta0I. 6.

Tabmuma 6
b
Hanonnenue Tpy6ompoBona (V_HJ
3 Vn
HayeHHe
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
0,8 1,285
0,9 1,252
1 1,000

3.3.5. Ilpu wu3BECTHOM BEJIMYMHE CEKYHIHOTO TPUTOKA TPYHTOBBIX BOJ JAUAMETP
JIpeHaXHOU TPYyObI moa0upaeTcs mo Homorpamme (puc. 5). C 3Tol 1enblo TUHEHKOH clieayer
COCIMHUTH 3HAUEHUE TUaMeTpa CO 3HAUEHUEM pacxoJa M MPOJOHKHUTH MPSAMYIO JIMHUIO J10
NIEpPECEUEHMs ¢ HEMOM IIKaJION A, rie CTaBUTCS 3aceuka. 3aTeM CIeAyeT COEANHMUTH IPSIMON
JUHUEH 3Ha4YeHus HamnojHeHus TpyOompoBoga (H/D) m ckopocTu TeueHus BOABI TaKUM
o0Opa3om, 4TOOBI 3Ta TpsiMasi MpoIUIa Yepe3 3acedky Ha mkane A. [lpu sTom BenmumHa
Hanonaeruss (H/D) B apenax ocymmurensx pgomkHa ObiTh He MeHee 0,1; B TpyOax-



coOuparensax - He MeHee 0,3; B MarucTpajibHBIX KOJUIEKTOpax - He MeHee 0,5, a CKOpOCTh
nBrKeHust Boasl - 0,15 - 1 M/c (B TIMHUCTBIX TPYHTaX MUHUMAJIbHAS CKOPOCTh IPHHUMACTCS
pasHoii 0,15 - 0,2 m/c; B mecuansix - 0,3 - 0,35 m/c).
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Puc. 5. Homorpamma a1t onpeiesieHns [uaMeTpa caMOTEqHOTr0 TPYOOIIpoBO/ia U3 IBYXCIIOHHBIX
ro(pupoBaHHBIX TPYO

3.3.6. B caydasx, korja WM3BECTHBI CKOpPOCTh TeueHws (V), HamoJIHEHHE TpyOOmpoBOaa
(H/D) u cexynanblif pacxol mpuToka (q), BEIWYMHY BHYTPEHHETO JHWAMETpa OIpPEIeIsioT
ceayomuM o0pa3oM: COCTMHSIOT NpsAMOl nuHuel 3HadeHus: V u H/D u nenarot 3acedxy Ha
ee MepeceyeHnu co MKajaoh A. 3aTeM 3Ta 3acedyka COEOUHSETCS NMPSIMOM €O 3HAUYE€HUEM
pacxofa q U Ha MEPECEUYECHUU MPOJOJIKEHHSI 3TOM JIMHUU CO IIKAJIONH JUaMETPOB YHUTAIOT
orBeT. Eciam 3TO0 3HAaYeHHEe HE COOTBETCTBYET COPTAMEHTHI Ha JpPEHaXHbIE TPYOBI, TO
YTOYHSIOT JUaMeTp (B OOJIBIIYIO0 MM MEHBIIYIO CTOPOHY), COEIMHSIOT €r0 3HAaUeHHE MPSMOi
CO 3HAUYEHHEM pacxo/a W JENaloT HOBYIO 3ace€uKy Ha Ikane A. 3areM, UCHOIb3ys 3Ty
3aCEUKy, yTOUHSIOT 3HAYCHUSI CKOPOCTH TeueHust V miu HanosHenus H/D.

3.3.7. Ilocne Toro, KaKk yTOYHEHBI MapaMeTPhl TEUCHHUS U AUAMETP TPYObl, ONPENENISIOT e
YKJIOH O TabyuiiaM, IPUBEIEHHBIM B IPHIJIOKEHUH.

3.4. PekoMeHgauum K pa3padoTke yeprexkeit
3.4.1. JIlpeHaku B OTAEIBHBIX TPAHILIESIX

3.4.1.1. Pa3nuyaroT KOHCTPYKLUHU Ui CIy4daeB pa3pabOTKH TpaHIIEH B KPEIJICHUAX U B
oTkocax. IIpm KOMOMHHMpOBaHHBIX TpaHIIEsX (BEpX - B OTKOCaX, HU3 - B KPEIUICHUSX)
KOHCTPYKLIUHU APEHAXKEH TE )K€, UTO U B TPAHILESAX C KPEIJICHUSIMH.

3.4.1.2. JlpeHaku IOMKHBI YKIAIbIBATHCS B OCYUIEHHBIA TPYHT, M1 YE€ro B IMECUYAHBIX
IpyHTax MPHUMEHSETCS BOJONOHM)XEHUE C HCIOJIb30BAHUEM HIIIOQMIBTPOBBIX YCTaHOBOK,
IpU YKJIaJKe B CIa0ONMPOHMIIAEMBIX TPYHTax - BOJOOTIUB C YCTPOHCTBOM CTPOMTEIbHBIX



JPEHAXKEM.

3.4.1.3. Tlpu yknaake OpeH B OTAEIBHBIX TPAHILESX, PACIOIOKEHHBIX BOMU3U 3MaHUA U
COOpY>XCHHH, MOJDKHA OBITh OOEcTedeHa YCTOMYMBOCTh WX OCHOBAHMM OT CMEIICHHUS B
CTOPOHY JAPEHAKHOM TPaHIIIEH.

3.4.1.4. PacueT MUHUMAIBHOTO 0€30MacHOTO pacCTOSHUSA Ly, BBIMOTHSIETCA 110 hopMyTIe:

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

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

3.4.1.5. Tlpu KCIONIB30BaHUU JIPEHAKHOM OOCBHINKM TPYOBl JApeHakel HECOBEPILIEHHOTO
TUNA YKJIQJbIBAIOTCA HAa Hee, a TPyObl ApeHa)kel COBEPIIEHHOIO TUIA YKIJIAJbIBAIOTCS Ha
BTPaMOOBaHHBIi B TPYHT OCHOBaHHUS JpeHaxa mie0eHb, MOBEpX KOTOPOTO YKIIAIBIBACTCS
JPEHAKHBIN CIION.

3.4.1.6. [peHaxHble OOCHIIKU NMPSMOYTOJBHOTO OYEPTAaHUSl YCTPAaUBAIOTCA C MOMOILBIO
MHBEHTAPHBIX IIUTKOB, M3rOTABIMBAEMBIX B COOTBETCTBHM C TEXHOJOIMUYECKOW KapToil.
JlpeHaxHbIe OOCHINKH TPareneu aIbHOTO OYepTaHHsI OTCHIMAIOTCS 0€3 IMIUTKOB ¢ OTKOCAMHU
1:1.

3.4.1.7. Ilpu cIOMCTOM CTPOEHHH OCYIIAEMOW TOJIIM I'PyHTA YacTh JPEHAXXHOW TpaHIIEH
3aceinaercss neckom Ha 0,3 - 0,5 M Bbllle HEMOHMKEHHOTO YPOBHS T'PYHTOBBIX BoA. B
OJTHOPOJHBIX TPYHTaxX ¢ KOA(P(UIMEHTOM (QWIBTpAlliK MEHee 5 M/CyT oOpaTHasi 3achIlKa
JpEeHaXHOW TpaHilen BblNoJHseTcs Ha Beicoty 0,6 - 0,7H (rme H - BeicoTa or HM3a
JPEHaKHOUW OOCHINKH 0 HETIOHMKEHHOTO YPOBHS TPYHTOBBIX BOJI HA JIMHUU JIPCHBI).

Puc. 6. K onpenenenuto 6e30nacHOro pacCTOsSHUS ApEHaKHOH TpaHILIEH OT KOHTYpa 3ariryOJICHHOW YacTu
(pynnamenTa) coopyxeHus
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Puc. 7. IIpyHuunuanbHble KOHCTPYKTUBHBIE CXEMbI TOPU30OHTAIbHBIX IPEHAKEN C IIPUMEHEHUEM
neppoprupoBaHHBIX TOQprpoBaHHBIX TpyO ¢ 3P0, yKIaapIBaeMbIX B TpaHIICO (OHOIMHEHHBIN IpEHaXK):

1 - ¢ obcvinkoil webnem; Il - 6e3 obcvinku

3.4.1.8. Tlecok s o0OpaTHOW 3achIKA TpPAHIIEH [ODKEH HMETh KO3 UIIUEHT
¢uIbTpanun He MeHee S M/CYT.

3.4.2. ConyTCTBYOIINE APEHAXKH

3.4.2.1. CoBMenieHHas NpoKjIaaKa JApeHa)ka B OJHOM KOTJIOBaHE IOJI COOPY’KEHUE WU B
OJTHOW TpaHIIee ¢ MOA3EMHBIMH KOMMYHHUKAIMSMHU (COIMYTCTBYIOLIMM APEHAXK) MPUMEHSAETCS
C LIEJIBI0 COKpalIeHUs] 00beMOB padoT, BKJIKOYAsl YMEHbIIEHHE O0bEMOB BBIEMKHU T'PYHTa, a
TaKXe C LeJIbI0 MOBBIIIEHUS 3()(PEKTUBHOCTH 3AIMUTHOTO JAEHCTBHS JApEHaka MPU CHUKEHUU
3aTpar Ha ero yCTPOKCTBO.

3.4.2.2. OCHOBHBIMM BHUJAMH JPEHAXKEH SABIAIOTCA IPUCTEHHBIC, IUIACTOBBIE U
COITyTCTBYIOILINE APEHAXKH.

3.4.2.3. IlpucteHHbIl ApEeHAX yCTPAUBAETCS BJOJIb BHEIIHETO KOHTYpa MOA3EMHON 4acTH
3laHUs TpU HEOOXOAMMOCTH 3aIIMTHl OT MOATOIUIEHHS MOJBAJIbHBIX IOMEIICHUH WIH
OCHOBaHMH (YyHIZAMEHTOB, paclojiaraéMblX Ha Bojoymnope. IIpucTeHHbIe JpeHaxH
NEpPEeXBaThIBAIOT U OTBOJAT KAaK TIPYHTOBBIE BOAbBI OOKOBOIO MPUTOKA, TaK U
UHQUIBTPALMOHHBIE BOJbl, HAKaIIMBAaIOIIMECs B TPyHTax OOpaTHON 3achIKU Ma3yx
KOTJIOBAHOB, TPAHIIEH U T.J.

3.4.2.4. TlnacToBble JApEHaXH MPEICTABISIIOT €000l cBoeoOpa3Hble (DUIBTPYIOIIHE
iacTel-noctenu. WX NOpuUMEHSIOT Uil 3aliUThl OT MOATOIUVIEHMSI MOJBAJOB OTAEIbHBIX
3IaHUM, TOJ3EMHBIX PE3EpPBYapOB, a TAKXKe 3ariyOJeHHbIX KOMMyHHMKauui. [IpumeHnenue
IUTaCTOBBIX JIpeHaxel 3(pekTrBHO B cIabOMpOHUIIAeMBIX TPYHTaX. B HEKOTOPHIX Cirydasx
1es1ecoo0pa3Ho coYeTaHue MPUCTEHHOIO U IIACTOBOTO JIpEHaXEH.
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Puc. 8. [IpuHIMTIHanbHAS KOHCTPYKTUBHAS CXeMa IPUCTEHHOTO ApeHaXka

I - ¢ ob6cwinkoul webnem, Il - 6e3 obcvinku

3.4.2.5. llenecooOpa3HO YCTPOWMCTBO IUIACTOBBIX IPEHAXEH JUIsi MepexBarta W OTBOJA
yTEUEK M3 JIOKAJIbHO PACIIOJIOKEHHBIX XPAHMIIHUIIL M EMKOCTEH ¢ TEXHUUECKUMHU PAacTBOPaMH,



TEXHUYECKUMH KHUJIKOCTAMU U HAKOTIUTEISIMU CTOKOB.

3.4.2.6. ComyTCTBYyIOIIME JpEHAaXH YCTPAWBAIOTCS IpPH HEOOXOIUMOCTH 3aLIUTHI OT
MOJTOIJIEHUS! TOA3EMHBIX KOJUIEKTOPOB, Trajepedl TpaHCIOPTHBIX TOHHEIEHM U Jpyrux
JUHENWHO-BBITAHYTHIX coopyxeHui. IIpu 3ToM comyTCTByIOILME APEHa)KH MOTYT COYETaTh
KOHCTPYKTUBHBIE OCOOEHHOCTH TpPAJULMOHHBIX OJHOJIMHEWHBIX JPEH U IUIACTOBBIX
JIpEHaXE.

3.4.2.7. BonooTBOJ M3 IJIACTOBBIX, IPUCTEHHBIX M COMYTCTBYIOIIMX JPEHAXKEH MOKET
OCYILECTBIIATHCS B CETh JINBHEBOW KaHAJIN3ALIUU.
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Puc. 9. KoHCTpyKTHBHAs cXeMa COIMYTCTBYOIIETO JIPeHaXa ¢ PUMEHEHUEM epOpUpOBaHHBIX
ropupoBanHsx Tpy6 ¢ 300

3.4.3. [IpuHIUIIUATBHBIE CXEMBbI

3.4.3.1. IlpuHnunuanabHble CXEMBl JAPEHAXKEH C TMpPUMEHEHHEM TephOpUpOBAHHBIX
ro)pUpOBAHHBIX MOJUATWICHOBBIX TpyOo ¢ 3P0 He OTIMYAIOTCA OT CXEeM TpyOdaThIx
JIpeHaXeH C HCIOJIB30BAHUEM JPYTHUX BHIOB TPYyO, SBISIOMIUXCS OCHOBOW JIpEHAKHOU
KOHCTpyKUuU. OJIHAaKO B paccMaTpUBAEMOM CIIydae yCTPOWCTBO APEHAXKHBIX KOHCTPYKLHUMN
OCHOBBIBACTCSI HAa IMPEIBAPUTENbHO (TEXHOJOTUYECKH OOYCIOBJICHHOM) YCTaHOBJICHHOM
pasmepe U (popme APEHAKHBIX OTBEPCTHH, M MPOEKTUPOBAHHME APCHAKHOW KOHCTPYKLUHU
BEJIETCS C YK€ 3a/laHHBIMM TapaMeTpaMU BOJONPUEMHBIX OTBEpCTHIl B cTeHke TpyObl. [lpu
3TOM KOHCTPYKTHBHAS CXE€Ma JIpeHaXka MOKET OBITh C 11eOeHOYHON 00CHIIKOM Min 6e3 Hee.

4. CTPOUTEJBCTBO JPEHAKEN U MPUEMKA MX B DKCILTYATAIIAIO

4.1. IpeHaxkable TpyObl YKJIAJBIBAIOT B TPAHILEIO, THO KOTOPOW BBHIPOBHEHO IO HUBEIUPY
JUTSI IPUAHUS TPYOOIPOBOY MMPOEKTHOTO YKJIOHA B COOTBETCTBHHU C PETIIAMEHTOM.

4.2. lllupuHa TpaHILEH 110 THY paBHA HAPYKHOMY TuameTpy TpyOomposoaa mioc 40 cM.

43. B nmNomnepeyHOM CEYEHUH TpaHIIEs MOXKET HMETh MPSAMOYIOJbHOE WU
TpalenenalbHoe ouepraHue. B  mepBoM ciyyae CTEHKHM TpaHIIEH  YKPEIUISIOT
WHBEHTApPHBIMHU IIUTAMH, BO BTOPOM - OTKocamu 1:1.

4.4. JTHO TpaHILIEeH HE JOJDKHO COJIEPKATh TBEPABIX BKIIOUEHHH (KOMKOB 3eMJIH, 00JIOMKOB
KUpIUYa, KaMHS U T.JA.), KOTOpbIE MOTYT MPOJAaBUTh HI)KHIOIO CTEHKY YJIO)KEHHOM Ha HHX
TPyOBI.

4.5. Tlepen MOHTaXOM JpeHa)KHbIe TOGPUPOBAHHBIE TPYOBI PACKIAIBIBAIOT HAa OpPOBKE
TpaHiieu. Bce TpyObl 1 KOMIUIEKTYIONIUE TPOXOAAT BXOAHON KOHTPOJIb Ka4eCTBa.



4.6. MoHTax TpyOOIpoBOaa MPOBOIUTCS HA JIHE TPAHIIEH, TJIE TPYObl MOCIEAOBATEIHLHO
OJIHA 3a JIPYroil BCTaBJISIOTCS B pacTpyd MyQTbl, HaAeTOW TNAAKUN KOHEI Mpeablaylen
TpyOBL. [Ipr HEOOXOAUMOCTH TPYOBI MEXKTy ToPpaMu OTPE3ar0T HOKOBKOU IO IEPEBY HITH TI0
metany (puc. 10).

Puc. 10. MonTtax TpybomnpoBoaa

4.7. MoHTa)X COEMHEHUN BBIMOIHSIOT C IIOMOILBIO pblyara, yupaeMoro B MepeKiIanuHy,
yCTpanBaeMyIo MONEPEK CEUSHUsI IIAAKOr0 KOHIIA BIBUTaeMoOi TpYOBl.

4.8. Tlo OKOHYaHWU MOHT@XHBIX paboOT TpyOompoBox npeHaxa u3 Tpyod ¢ 3PO mpu
HEOOXOIMMOCTH, B COOTBETCTBUM C COCTaBOM JPEHUPYEMBIX TIPYHTOB, OOCBINAETCS
npeHupyromumMu  oo0ceinkaMu. [logbop coctaBa IpeHUPYIOMMX OOCBHIIOK MPOU3BOJAAT IO
CHelMalbHbIM IpauKkaM B 3aBUCUMOCTHU OT THIA QUIBTPA U COCTaBA APEHUPYEMBIX TPYHTOB.

4.9. B cnabpIX TpyHTax ¢ HEIOCTaTOYHON HECYIIeH CIOCOOHOCTBIO JPEHAX JOJDKEH OBITH
YJIO’K€H Ha UCKYCCTBEHHOE OCHOBAHHUE.

4.10. TwunpaBnuyeckue HCIBITAaHUS IPEHAXKHBIX TpyO He mpousBoxsarcs. KadecTBo
MOHTaka KOHTPOJHUpPYETCS B Tpolecce cOopku TpydompoBoaa. Ilpu stom obecrneunBaeTcs
COOTBETCTBUE MOHTHPYEMOT0 TPyOONpOBOAa MPOEKTY: €ro MPSIMOJMHEHHOCTh JOCTHTaeTCs
OOCBIIIKOIl TPYHTOM, KOTOPBIM CIy)KMT MM (PUKCATOpPOM, a YKIOH KOHTpPOJIUpPYETCS
HUBEIUPOM.

4.11. MonTax TpyOOIpOBOIOB MPOU3BOIUTCS IIPH TEMIIEpAType HaAPYKHOTO BO3AyXa IO -
10 °C.
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1. Bce cbOopnvle anemenmuvl KOMOOYe8 YCMAHABIUBAIOMCA HA YeMeHMHO-NeCUaHoOM
pacmeope.

2. Hapyoicnas euopousonayus cmeH, Niumvl NEPeKpulmus, 2OpJO8UH - OKPACOYHASA U3
2opA1e20 OUMyMa 8 HeCKOIbKO CI0e8 NO 2PYHMOBKe U3 OUumyma, pacmeopeHHo20 6 GeH3uHe.

3. JKenezobemonnvie snemenmuvl KOI00YE8 NPUHAMbL NO MEPPUMOPUATLHOMY KAMAN02y

1co. TK 3050, u. 31 u I'OCT 8020-90.

4. Pazmepul OaHbl 8 MM.

Puc. 11. KoHCTpyKIMK APESHAKHBIX KOJOALEB. ¥Y3€J CONPSIKCHUS IPCHAXKHBIX TPYO M KOJIOAIA
5. TEXHUYECKOE OBCJIY)KUBAHUE U PEMOHT JPEHAKEN

5.1. Texaudeckoe 00CITy’KUBaHUE M CBOCBPEMEHHBI PEMOHT JIPEHAXHBIX TPYyOOIPOBOIOB
B 3HAUYMTENBHOM cTenmeHu cnocoOCTBYIOT uX 3(pdekTuBHONW paboTe B TEUYEHHE BCETO
pacueTHOro CpoKa HKCILTyaTaluu.

5.2. DKcIulyaTaluuio JpeHaked OCYIIECTBISIOT CIY>KObI KOHTPOJIS W Haa30pa, B 3aaauy
KOTOPBIX BXOJMT:

° IEPUOANYECKUNA OCMOTP JPEHAXKHBIX YCTPONCTB;

° yCTpaHEHHE MEJIKUX HEUCIIPaBHOCTEH;

° MmacnopTHU3alus;

°  cucTeMaTHYeCcKHe Ha6J'IIOI[eHI/IH 34 TIIOJIOKCHUCM YPOBHS TPYHTOBBIX BOJ Ha

JPEHUPYEMOM YYaCTKE C LIEIbI0 YCTaHOBIIECHUS 3()(hEKTUBHOCTH JICHCTBHS JPEHaXa;

° KOHTpPOJIb Ka4eCTBa JIPEHAXKHBIX BOJ;

° NpPOBEIECHUE IUIAHOBO-NPEAYIPEAUTENbHBIX W TEKYIIUX PEMOHTOB U JIMKBUJALUSA
aBapuil.

5.3. B mporiecce nepuoandecKux 0OCMOTPOB (HE peke YeThIPEX pa3 B T'0J) OCYIIECTBIISICTCS
o0cJeoBaHUE COCTOSIHUSL CMOTPOBBIX KOJOIEB, TPEHAXKHBIX TPYO, KOJUIEKTOPOB, a TaKkKe
KOHTPOJIBHBIE 3aMEPbI PACXOA0B BOJIBI.

5.4. KoHTpoJibHBIE 3aMEphl PacXxoJ0B BOJABI OCYIIECTBISIOTCS B CMOTPOBBIX KOJIOAIAX



0o0beMHBIM crocoboM. CHuxeHue pacxoia BoAbl (IO CpPaBHEHHIO C PACUETHBIM)
CBUJETENHCTBYET O CHUKEHHH MPOIMYCKHOW CIIOCOOHOCTH JPEHAXHBIX TPYO, MPUUUHON Yero
MOXET OBITh:

° ocazka TpyO Ha OTAETbHBIX Y4acTKax;

° OBpeXACHHE TPYO;

° 3apacTaHue ceueHUs TPyO, BCICACTBHE 3aUJICHUS FITH 3aCOPEHUS;

° KoJIbMaTalusi OTBepCTU GUIbTpyroux oTBepctuit u 3M0.

5.5. CMOTpOBBIE KOJOAIBI HEOOXOAWMO PETyJISPHO OYHUIIATH OT TPsi3M M HAHOCOB.
Komoanpel m0mKHBL OBITH TOCTOSHHO 3aKphITHI B TEUEHHE BCETO CpPOKA HKCIUTyaTalluu
JpeHaxa.

5.6. OuncTKa IpeH OCYIICCTBIIACTCS THAPABINYECKUM criocobom. Ecim 3TOT crmocod He
naet 3 dexTa, TUHUS MePEKIIaAbIBACTCS.

5.7. Ounctka TpyO ApeHa)kel OT Mycopa M HAaHOCOB OCYIIECTBIISICTCS THUIPABIUYECKUM
000pyZ0BaHHEM BBICOKOTO AaBieHus. [IpumeHeHHe A 3TUX Ieneld cKpeOKOB M epiieii He
JIOITy CKaeTCsl.

6. TPAHCIIOPTUPOBAHUE U XPAHEHUE 'O®PUPOBAHHbIX
INOJIMITUJIEHOBBIX TPYHB C 300

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

6.2. Tlorpy304HO-pa3rpy304Hble OMEpaly Mpyu TPAHCIIOPTUPOBAHUU U YKJIaAKe TPyO B
TpPaHILEIO CJEAYEeT BBIIOJHATH IO TEXHOJOTMM, HWCKIIOYAIOUIE MX MEXaHUYEeCKOe
MOBPEXKICHHUE.

6.3. TpyOBl peKOMEHyeTCsI TPaHCTIOPTUPOBATh B 3aBOJICKOH yITaKOBKE, IPEICTABIISIONICH
co0oi1 b0 nepeBsIHHBIN KapKac, 1100 MEeTaJUIMYECKYIo JIeHTy. KaTeropuuecku 3anperiaercs
MOJIHUMATh CBSI3KM TPYO 3a JepEeBSHHBII KapKac WU CBSA3bIBAIOLIYIO JICHTY.

6.4. CBs3ku TpyO B JEpEBSHHBIX KapKacax MepeMellaloT BHJIOYHBIM aBTONOTPY3UYHUKOM
WIH [TOJbEMHBIM KPaHOM C MPUMEHEHUEM CTPOI 1OCTATOYHON IIMPUHBI.

6.5. TpancmopTupoBKa, TOTpy3Ka M pasrpy3ka TpyO [OMycKaeTcs IMpH TemIiepaType
Hapy»HOro Bo3ayxa jao - 25 C.

6.6. TpyObl ykianpiBalOT ImTabeleM Ha POBHOE OCHOBaHME. MakcuMaibHas BbICOTA
mrabenss TpyO B NEpeBSHHBIX Kapkacax - 2,8 M. MakcumanbHas BbICOTa IITabens wu3
OTIeNbHBIX TPYO - 1,0 M.

6.7. JlonyckaeTcst XxpaHeHHE TPyO Ha OTKPBHITOM BO3JyXe MPH yCIOBUH, YTO OHU HE OyayT
MOJIBEP)KEHBI BO3/JCUCTBUIO TMPSMBIX COJMHEUHBIX JIy4ei, a Takke B TOMEUICHHH Ha
paccTosiHUU HEe MeHee | M OT HarpeBaTeIbHbBIX TPUOOPOB.

6.8. Tlpu yctpoiicTBe mTabeneil cieayer O0OECIeYWTh HMX YCTOWYHMBOCTH, HCKIIOUUTH
BO3MOXKHOCTh pacKaThIBaHHS TPYO.

6.9. Jlpenaxueie TtodpupoBanubie TpyOsrl ¢ 3P0 3ampemaercs cOpacklBaTh ¢
TPAHCHOPTHBIX CPEACTB, C OPOBKHU TPAHILIEH U T.II., @ TAK)KE MEPEMEIIATh BOJIOKOM.

7. TPEBOBAHUS BE3OINACHOCTH Y OXPAHBI OKPYKAIOIIEW CPEBI

7.1. IIpu cTpouTenbCTBE ApeHaXel cienyer codmoaars obume TpedoBanus CHull 12-03-
2001.

7.2. K MoHTaXHBIM paboTaM JOINMyCKalOTCA JHIa He Mojoxe 18 ner, mpomeame
MEIMIUHCKOE OCBUAETEIbCTBOBAHUE, CIEIMAIbHOE OOy4EHHE, BBOJAHBIM HMHCTPYKTaX IO
TeXHUKE 0€30MaCHOCTH U MHCTPYKTaXX Ha pabouem mecrte.

7.3. TpyObl U3 MONMATUIICHA B YCIOBUAX TPAHCIOPTUPOBAHUS, XPAHEHUS U MOHTa)Xa He
BBIJICJIAIOT B OKPY’KAIOIIYIO Cpely TOKCHUYHBIE BellecTBa. [Ipi HemocpeICTBEHHOM KOHTAKTe
MaTepHual TpyO He OKa3blBaeT BIMSHMSA HAa OPraHU3M 4esoBeka. PaboTa ¢ MONMMATHICHOBBIMU
TpyOamu He TpeOyeT 0COOBIX MEP MPEIOCTOPOKHOCTH.

7.4. TpyObl IpU NOJJHECEHUHU OTKPBITOTO OTHS 3aroparoTcst 0e3 B3pbIBa M TOPAT KOMTALIMM



iameHeM. TpyObl OTHOCSITCS K TPyIIE cropaeMbix maTtepuanoB B cooTBeTcTBuu ¢ [OCT
12.1.044, remnepatypa BocmiameHeHus - okono 300 °C, remnepaTypa caMOBOCIUIAMEHEHHS -
okoisio 350 °C. B kadecTBe CpeICTB MOXKAPOTYLIEHUsI CIEIYET INPUMEHATh BOJY, NEHHBIE U
KHUCJIOTHBIE OTHETYIINUTENH.



K5 0,1 mm. luametp TpyOnt 100 Mm.

INPHJIO)KEHHUE

Tabauusbl 118 THAPABINYECKOro pacyera ApeHaxHbIX Tpy0 npoussoacrea HIIO «Crpoiinonumep»

hd i=0,01 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, 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 0,121 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. Jluametp 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 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, 1/c v, M/c q, a/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 4,915 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 i=0,008 i=0,009 i=0,01 i=0,011
h/d

q, 1/c v, M/C g, 1/c v, M/C q, a/c v, M/C q, a/c v, M/C g, 1/c v, M/C g, 1/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, 1/c v, M/C q, 1/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 tpyOnr 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, n/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 20,863 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 q, 1/c v, M/C q, 1/c v, M/C q, /c v, M/C q, a/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




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, a/c v, M/C q, 1/c v, M/C g, 1/c v, M/C g, 1/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. luametp TpyOsI 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 g, 1/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, a/c v, M/C q, 1/c v, M/C q, 1/c v, M/c q, a/c v, M/C q, 1/c v, M/C q, 1/c v, M/C q, 1/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 22,911 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




CCBIVIKA HA HOPMATHUBHBIE JOKYMEHTbI

B pexoMeHaanusax NCHOIb30BaHbl CCHIIKU Ha CIIEAYIOLINE HOPMATUBHBIE JOKYMEHTHI:

- PyKoBOJICTBO IO NpPOEKTHPOBAHUIO JpeHaxel 31aHui u coopyxkenumid, I'YII HUAILIL,
2000;

CHull 12-03-2001 «bezomacHocts Tpyaa B crpoutenbcrBe. Yacts 1. OOmue

TpeOOBaHUSY;

- CHull 2.02.01-83* «OcHoBanus 37aHUM U COOpYKEeHUID», 1995;

- CHulI 12-01-2004 «Opranusanus CTpOUTENbCTBa», 1995;

-TOCT 12.1.004-91* «Iloxapnast 6e3onacHocTh. OOIIHe TpeOOBaHM;

- [IpaBuna noxxapHoi 6e3omacHocTr B Poccuiickoit denepanuu - [ 01-03
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