KOMUTET MO APXUTEKTYPE W FrPAIIOCTPOUTENBCTBY FOPOA MOCKBH!

3AKA3IYUK: [YTT « MOCUHXKTTIPOEKT » COFrNACOBAHO:
Ynpasgenue KaHanm3auuu

000 «Pocllaiin» Mr YH «MOCBO}.IOKaHa.H»

CK 2416 - 06

KoHCTpyKuumn 6e3HanopHbIX TpybonpoBoaos

XO3AUCTBEHHO-ObLITOBOU U O0OXOeBOU KaHanu3auuu ¢
npUMeHeHUeM NoNunponurieHoBbIX roopuUpPoBaHHbIX

C ABYXCITOMHOU cTeHKou Tpy6 «lMparma»

COFrMACOBAHDO:

I'n. nn:xenep Sikosnes C.A.
MI'VII «Mocmmoc 0K

MaTepuanb! ons npoeKTMpoBaHUsA

2 = PP BT
[[NaBHbIN UHXEHEP NHCTUTYTA J1.K. Tumodpees

HauanbHuk mactepckoii Ne5 %/ B.W. Tonmaues
[MaBHbIN UHXEHEP NpoekTa W J1.H. LLlernokoBa

BBenen B neiicreue
¢ 15.06.2006 r.

MOCKBA 2006r. pacnopsizkenueMm Ne26



KOMUTET MO APXUTEKTYPE N TPAOOCTPOUTENBCTBY MOPOOA MOCKBbI

YT «MOCUHXKITPOEKT »

CK 2416 - 06

KoHCTpyKLuMm 6e3HanopHbIX Tpy6onpoBoaoB
XO35IUCTBEHHO-ObLITOBOW M A0XAEeBOW KaHanM3aLuum ¢
npMMeHeHueM NonunponuneHoBbIX ropUpPoBaHHbIX

C ABYXCNOUHOU cTeHKoMn TpyO «lMparma»

MaTtepuanbi ons npoeKTUpoBaHUA

MOCKBA 2006r.



0B0o3HauUeHue HaumeHoBaHue Cmp.

CK 2416-06-08 Begomocmob pocxoga cmanu Ha 10 nm 23
xene306emoHH020 ocHoBaHug

CK 2416-06-09 CmuokoBoe coequHeHus nonunponuneHoBoix 24
20ppupoBaHHox ¢ gbyxcnolHoU cmewkod mpyb
"MNpoama”

CK 2416-06-10 lpoxog nonunponuneHobux 20QpupobaHHbX € 25
gbyxcnodHod cmenkod mpyb "lMpoama’ uepes cmewku
konogued

CK 2416-06-11 Yknagka nosunponuieHoBox 20ppupoBaHHbX € 26

qByxcnotiHou cmenkot mpyb "Mpaama’ B cmanbHbx

QymAapaX, MUKPOMOHHENAX U XeNe306emoHHbx

oboumax

0b6o3HaueHue HaumeHoBaHue Cmp.
CK 2416-06-00-N3 losacHumenbHAA 30NUCKA ai..3
CK 2416-06-01 CopmameHm noaunponueHoBox 20QpupoBaHHbX 10
¢ gByxcnoimou cmenkod mpyb “Mpazme”
CK 2416-06-02 Tobauun gaa 2ugpabBauveckozo pacuema N1
noaunponuneHoBuox 20@pupoBanHbx ¢ gByxcaolHow
cmewnkod mpyb "Mpaama’ Dw=160, 200, 250, 315,
400, 500, 630 Mm
CK 2416-06-03 MNpegess npuMeHeHus nosunponuaeHoBoix
2oppupoBaHHbx ¢ gByxcaotuHoU cmenkol mpyb 18...19
"Mpoema’
CK 2416-06-04 Yknagka mpyb MM "Mpoama’Ha 2pysmoBoe nnockoe 20
ocHoBaHue ¢ 3acbinkod neckoM ¢ noBuweHHoOU
_ynAOMHEHUS
CK 2416-06-05 Yknagka mpyb MN "Mpaema” Ho 2paBudHo— weberouny] 21
unu 6emoHnHylo nogzomoBky ¢ 30cHinkod NEeckoM ¢
noBuweHHOU cmeneHbio ynAomHeHuUs
CK 2416-06-06 Ykaagka mpy6 MN "Mpaama” Ha xenesobemonHoe 22
niockoe ocHoBaHue € 30CHNKOU NECKOM ¢
noBuweHHOU cmeneHbio ynaomHeHusa
CK 2416-06-07 Cemku C1-1 - C1-7 23




IMHOSICHUTEJIBHASA 3AIINCKA.

1.00masg yacTh.

Hactosmumii anpOOM MNpeaHasHA4eH Uil  TPOCKTUPOBAHUA U

CTPOMTENBCTBA  CHCTEM  BOJOOTBEACHHUS  CTOYHBIX  BOA U3
HOJIUIPOIUJICHOBBIX TO(QPUPOBAHHBIX C JBYXCIOHMHOW CTEHKOH TpPyO
«[Tparma» mo TY 2248-001-76167990-2005 B . Mockae.
Anpbom pazpaboran ['YII «Mocumwxknpoekt»y no 3akazy OOO
«Pocllaiim» (mucemo BX. Ne6478 ot 12.10.20051).
AnsO0oM  pa3paboTaH ¢  y4eTOM TPeOOBaHW  CIEAYIOIIHUX
HOPMATUBHBIX JIOKYMEHTOB:
— CBog npaBuil 1O MPOEKTUPOBAHUIO U MOHTAXyY TPYOONPOBOAOB
JUI CUCTEM BOJOCHAOKEHHUSI W KaHAIM3alKMWd M3 MOJUMEPHBIX
marepuasioB. Oomue TpedoBanus (CIT 40-102-2000) onoOpeHsI

U PpCKOMCHAOBAHBI K IIPUMCHCHHUIO B Ka4€CTBC HOPMATHBHOIO

nokymMeHTa  CHCTEMBl  HOPMArTUMBHBIX  JIOKYMEHTOB B
CTPOMTENLCTBE MocTaHoBieHueM loccrpos Poccuum ot
16.08.2000r. Ne80.

— TexHuueckuMe  pEeKOMEHAAMKM HAa  MPOCKTHUPOBAHHE M
CTPOUTENILCTBO  MOA3EMHBIX  CETEM  BOMOOTBEICHUA M3

OC3HAMOPHBIX MMOJUIPONUICHOBBIX TPyO C JBYXCIOHHOMH
crenkoit. TP 171-05.
— CHull 2.04.03-85

COOPYKECHHSD.

«Kananuzauusi. HapyxHeie ceTd ©

— CHull 2.07.01-89* «I'pamoctpoutensctBo. I[InanupoBka wu

3aCTpOMKa FOPOIACKHUX U CEJIbCKUX MOCEICHUID.
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— CHuIT 12.04-2002 «be3onacHOCTh, Tpyla B CTPOMTEILCTBE.
Yacte 2. CTpoUTENbHOE NPOU3BOJCTBOY.
— CHuIl 21-01-97*

COOPY)KEHHUID.

«IloxapHas 0€30MaCHOCTh 3JIaHMH U

— CHull 3.02.01-87 «3emisiHblE COOPY)KEHHSI, OCHOBAaHUS H
(GyHIaMEHTHIY.

— CHull 3.05.04-85*
BOJIOCHAOKEHUS U KaHAJTU3ALAI.

— TV 2248-001-76167990-2005 «TpyObl U3 NOAMIPONHICHA

roppupoBanHbie C ABYyXClOHHOM cteHkoit «lIparma» i

«HapY)KHI)IG CCTU H  COOPYKCHHA

MOA3EMHBIX CETEIl BOJIOOTBEICHUS.

2.HomMmenkaartypa TpyOo mu ux

NPpUMEHEHHE.

['oppupoBaHHbie ABYXCIOHHBIE TPYOBl KOMBIIEBOTO CEUCHHS W3
nonunponuiaeHa Mmapku III-b (PP-B) ¢ HOMUHaJIbHBIM HapyKHBIM
auamerpoM ot 160 mm mo 630 MM MOpOM3BOIATCA MPEANPUATHEM-
TY 2248-001-76167990-2005 wu

UL TpyOONpOBOJIOB,

HN3roTOBHUTCIICM ((Hp armMma» 110

NpeIHA3HAYEHBI TPAHCHOPTUPYIOIIUX B
O€3HANOPHOM pEXUME CTOYHBIE BOJbI, HEArpECCUBHBIE K Marepuairy
Tpy0. MakcuMalnbHasd TeMIieparypa IOCTOSHHBIX CTOKOB 60°C
KparkoBpeMEHHBIX CTOKOB 110 100°C.

Cpoiicta Marepuana Tpy0 - mnonunponwieHa IIII-b (PP-B)

MIPUBEJICHBI B TAOMHUILIE 1.

CK 2416-06-00-MN3
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Tabmuua 1. CoiicTBa Marepuana TpyO — MOJMUIIPOIMIIEHA MapKd
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Tabmuma 2. CBoiicTBa ToGpUpPOBaHHBIX TPYO M3 NOJUIIPOIUJIEHA C

ﬂBYXCHOﬁHLIMH CTCHKaMH.

[1I1-b.
Ne | HammeHoBaHMe ITOKa3aTes Pa3mepHocte | 3HayeHHE
1 |IlmoTHOCTB r/cm3 0,90
[Ipenen TekyyecTy npu
g [T T MTTa 20
pacTsKEHUU
Mopnynb ynpyroctu mpu
3 Gty - MlIa 1150
pacTsyKEHUU
OTHOCUTENBHOE YIIIMHEHUE TIPH
Z) % >500
pa3phiBe
Koadduiment mmHenHoro
5 oo ” 1/°C 1,2
TeryioBoro pacuvpenus 10
6 ot -20
6 | Jluama3oH Temrieparyp MOHTaxa C
1o +60
1o 60,
: Jluana3oH TemIieparyp 0c KpaTKo-
OKCIUTyaTalluu BPEMCHHO
no 100
TodpupoBaHHBIE  JIBYXCIOWHBIE TpyObl U3  MOJMIPONHIICHA

«HparMa» MOTYT TaKXX€¢ MNPUMEHATHCA JI1 BOCCTAHOBJICHMSA BETXUX

TpyOOIPOBOIOB CHOCOOOM MPOTSDKKH, Ui NPOKIAAKH B QyTaspax H

TOHHCJIIX.

T'odpupoBaHHBIE IBYXCIOWHBIE TpYOBI IPOM3BOMATCS METOAOM

HENPEPLIBHON IIMHEKOBOM JKCTPY3HH € (OPMOBAaHMEM HEMPEPHIBHOTO

roppa Ha HAPYKHOM MOBEPXHOCTU M CBAPKOM INIAJKOIO BHYTPEHHErO

CJ1051 TPYOBI IT0 MECTaM BIaMH ro(QpUpOBAHHON IIOBEPXHOCTH.

CroiicTBa TpyO MpUBEICHHBI B TAOIULE 2.

Merton
Neo| HanmveHoBanve noxasaresst 3HaYEHUE TIOKA3aTEIIs VICTIBITAH
— U
BHyTpeHHss 1 BHEIHSA
TIOBEPXHOCTH TPYO IQIDKHBI OBITH
POBHBIMH, O€3 TyCTOT,
HEOIHOPOIHOCTEH, ITOTEKOB,
WHOPOIHBIX BKJIFOYEHUN U TPELLMH.
I[podrms qorkeH ObITH POBHBIM,
CUMMETPUUHBIM, 03 Ie()EeKTOB.
Topiip! TpyOBI IOIHKHBI OBITH
| | Breumuii Bun EEDRCH ISR CAICEReR S s oy
ocu. Lger Tpy0 — OparieBblii,
JIOIDKEH OBITh OIIHOPOIHOTO OTTEHKA
Y MIHTEHCUBHOCTY I10 BCEH
TOBEpXHOCTH. Jlomyckarorcst
pazMUHbIE [IBETA HA BHYTPE-HHEH
(GerbIit) v BHENIHEH (OpaHKeBbIi)
HOBEPXHOCTIX.. [ IoBEpXHOCTH TPYO
JIOJDKHA COOTBETCTBOBATH
KOHTPOJILHOMY 00pasily.
CooTBeTCTBHE PA3MEPOB,
2 | Teomerpia Grmne 2-5 s
ETPUYECKUE Pa3MEPBl | YKA3AHHBIX B Ta 517 TY
TY 2248-001-76167990-2005 ’
Mavenenye 1jiHbI TPYO m>.18.
3 | mocrie rporpesa, %o He 3,0 e
Saee I'OCT
27078-86
A Konbliesast JeCTKOCTD, 10 1.5.20.
kH/M2, He MeHee TY

Wan

AvcT N Ookym. Nodn. floro

CK 2416-06-00-N3
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Crofikocts k 10 ynapam
TIAJIAFOIIM TPY30M MAacCoid
5 | 0,8kr rpu Temmneparype
20°C (B yCroBusIx

TEPMOCTATUPOBAHMS)

e m521.

[ epMETMUHOCT
COCIIMHEHHS TPYOBI IPU

6 | BHYTPEHHEM JIaBTIEHHM
0,1MI Ta mpu T=20°C nocne
UCTIBITaHMIA B TedeHve 15
MUH.

be3 npr3HakoB HapyILEHHs n.5.22.
TEPMETUYHOCTH TY

[oppupoBaHHbie  JIBYXCIIOHHBIE TpyObl M3  IOJUIIPOIUJICHA
NPOU3BOIATCS YETHIPEX TUIOB: 0€3 pacTpyOOB TUIl A, C OOBIKHOBEHHBIM
pactpybom Tun b, ¢ ycuiaeHHsIM pactpyboMm Tvn B um ¢ pactpybom ¢
KeJJoOKoM TuIl [” 1151 coeAuHEHUs ¢ TpyOamu 13 IPYyrux Marepualios.

B Hacrosmem anb0oMe MpUBEICHBI:
TpYy0O U3

noymnponuwieHa knacca xkectkocth G10 (S10) ¢ 0OBIKHOBEHHBIM

-HOMEHKJIaTypa  TOQpUpOBAaHHBIX  JIBYXCJIOHHBIX

pactpybOom Tuil b;
-0051aCTh  MPUMEHEHUS TOPPUPOBAHHBIX TpyOd MO MIyOUHE
3AJI0KEHUS,

-Tpe0OBaHusl IO YCTPOMCTBY OCHOBAHUM TMMOA TPYObl M 3aCHINKE

TpyOOIPOBOHOB.

J.TuapaBiuuyecKHnii pacuer

TPYOONpPOBOAOB,

['vapaBnuyeckuii pacuer ro)pUpOBAaHHBIX JBYXCIOHHBIX TPYO H3

MNOJIMIIPONUWIICHA CJIICAYCT BBIIIOJJIHATL B COOTBCTCTBHUHU C Tp€6OBaHI/IHMI/I

<,

CHulI 2.04.03-85 «Kananuzauus. HapyxHsie ceti U coopyxkenus», CIT
40-102-2000 «IIpoekTupoBaHHE M MOHT@K TpPYOOIIPOBOIOB CHCTEM
BOJAOCHAOKEHUSI M KAaHAIM3aUMKM U3 TOJNMMEPHBIX MaTepHalioBy W
«TeXHHYECKUX pPEKOMEHJALMII HAa MNPOEKTUPOBAHHE M CTPOHUTEILCTBO
CeTel BOJOOTBEACHUS W3 OC3HAMOPHBIX MOJMIPONUICHOBEIX TPYO ¢
AByXcioiHoM ctenkoit» (TP 171-05).

IIpy BBINONIHEHMHM TUAPABIMYECKUX PAcUETOB MUHHMAJIBLHEIE
CKOPOCTH JBH)KEHUS MOTOKOB I0 TPYOONPOBOJIAM JIOJDKHBI MMPHUHUMATHCS
OT1H,

HC MCHCC HE3aWJIMBAIOIIUX CKOpOCTCﬁ. a4 TAKKC JPYruc

TMAPABIMYECKUE IapaMeTphbl, CIEAyeT TMPUHHMarb B Ipeaenax,

NIPUBEJCHHBIX B TaOMHUIIE 3.

Tabnuua 3. PacueTHble 3HA4EHUs] TUAPABIUYECKHUX I1apaMETPOB

CAMOTEYHBIX BOJOOTBOAAINUX TPYOOINPOBOAOB  IMOJUIPOITHICHOBBIX
ro(ppUpOBaHHBIX JIBYXCIOMHBIX TPYO.
BuyTtpeHHuii DB / 139/ 174/ 218/ |276/| 348/ | 434/ | 546/
HapyxHuii Dy 160 1200 | 250 {315 |400 |[500 | 630
MuHumMabHas CKOpPOCTb,

, 0,7 0,8 091 1,0
Vmin, m/c
Haubonsmas pacueTHas 4,0

CKOpPOCTh, Vmax, mM/C (7,0 nJist nOXK/IEBOI KaHATH3ALINH )

MuHHMMaJIbHBIE HAMTOJIHEHHS,

. 0,3
(H/d)min *)

MakcumajibHOE HaroJIHEHHUE,

0,6 0,7
(H/d)max

0,75

*) MEHBIIKME HAMOJHEHUsI IPUHUMAIOTCS B KAUECTBE O€3pacueTHBIX.

Anct

CK 2416-06-00-M3
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HauMeHbIm1e yKIOHbI TpyOOIPOBOAOB UIS BCEX CUCTEM KaHaIW3aLUU
B coorBercTtBUM co CHull 2.04.03-85 cnemyer mpuHuMars Juisi TpyO
auamerpamu: 150mm-0,008, 200MMm-0,007.

YKIIOH TpyOOnpOBOJa PEKOMEHAYETCS NMPUHUMATh C YY4E€TOM penbeda
MECTHOCTH.

B HacrosimeM ans00oMe MpUBEIEHBI TAOMMUBI JUIS THIAPABINYECKOTO
pacuera TpyoonpoBOAOB.

[Ipu npoBeneHUU

FUAPABIUYCCKOTO  pacdy€ta TaKKC  CICAYCT

INOJIb30BAaThC s BBIIIC Hepe'-II/ICJIGHHOﬁ

nokymenrauueit: CHulT 2.04.03-85; CIT40-102-2000 u TP 171-05.

HOPMAaTUBHO-TEXHUYE CKOM

4. MlpokagankKka 0e3HaAaMOPHBIX

TPYOONpPOBOAOB,

B annbome npeaycMarpmuBacTCs IMpPOKIaaKa IIOJUITPOIINIICHOBBIX

roppupoBaHHBIX C JABYXCJIOWHOH CTeHKOH TpyO «lIparma» s
Oe3HanopHBIX TPyOONPOBOJAOB B OOBIUHBIX WHIKEHEPHO-T€0JIOTHYECKHX
YCIOBUSX I.MOCKBBI.

JUis mipoknaakyd O€3HAropHBIX TPYOONPOBOAOB W3 MOJUMPOIUAJIEHA
MPELYCMOTPEH OJMH CIOCO0 OMUPAHUS UX HA IJIOCKOE OCHOBAHHUE U JBA
THIIA IO TIOATOTOBKE OCHOBAHUIA:

- TPYHTOBOE BBIPABHEHOE MPH MPOKJIAIKE TPYOONPOBOJIOB B MECYAHBIX
IpyHTaxX (KpOME IPaBEJIMCThIX) C PACUETHBIM COMPOTUBJICHHEM RO He
meHee 0, 1Ml Ia;

- mnecyaHas mnoaroroBka tommuHOM 150mMM ¢ Kcom>0,95 npu
NpOKJIaAKe TpyOONpOBOJAOB B TaJICYHUKOBBIX TECYAHBIX TIPYHTAaX,
IECOCHUCTBHIX, 00JIOMOYHBIX,

IPaBUITHO-TAJICUHUKOBBIX,  CKAJIbHBIX,
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[JIMHUCTBIX TPYHTaX C pacyeTHbIM COMPOTHUBJICHHMEM RO He MeHee
0,1Ml]Ia, a Takke Ha UCKYCCTBEHHOM OCHOBAHUH.

IIpu npoknagke Tpy0 B BOJOHACHIIIEHHBIX TPYHTaX C pPacYeTHBHIM
conporuBiieHueM Ro He wmenee 0,1MIla co cnaboit BomooTmaueii
MPEIyCMAarpuBacTCs HCKYCCTBEHHOE OETOHHOE WM BTpamMOOBaHHOE B
IPYHT IIEOCHOYHOE OCHOBAHKE C YCTPOMCTBOM IE€CUAHOM MTOATOTOBKH.

[Tpu npoknanke TpyO B IpyHTax ¢ paCU€THHIM COTMPOTHUBJICHHEM Ro He
menee 0,1MIIa, ¢ BO3MOXHOI1 HEpaBHOMEPHO# 0CaaKOH, MPETYCMOTPEHO
YCTPOMCTBO UCKYCCTBEHHOTO KEJI€300€TOHHOTO OCHOBAHHUSI.

Tpy0 B
conporusieHueM Ro wmeHee (,1MIla, a Takke B 3a00J0YCHHBIX,

[Ipu npoknanke CIadbIX TpyHTaX C PACYETHBIM
3aUJIEHHBIX, 3aTOp(OBAHHBIX TIPYHTAX AOJDKHBI OBITH IPEXYCMOTPEHBI
MEPONPUATHA, OOECMEUMBAIONIME HECYIIYIO CIOCOOHOCTh TPYHTOB,
COOTBETCTBYIOIIYIO PacuyeTHOMY COIPOTUBJICHHUIO Ro He meHee 0,1Mlla
(3aMeHa IPyHTOB, YCTPOMCTBO TECUAHBIX CBAl, YCTPONCTBO 3CTaKam).

B 3aBucumMocTu ot TpeOyemMoii Hecyiei crnocoOHOCTH TpyO B anpOoMe
IIPELYCMOTPEHBl CIEAYIOMKE TPeOOBAHUS MO CTENEHH YIUIOTHEHUS
IpYHTa 3aChIIKH Ma3yxX TpaHIIEHd IO YPOBHA «BepX TpyoObl + 0.3m»
(3aLIUTHBIN CIOH):

- 3aChIlIKa [I€CYAHBIM TIPYHTOM ¢ yImjotHeHueM Kcom >0,92
(MpUMEHEHHE TIECUAHBIX TBLJIEBATHIX TPYHTOB HE JOITyCKACTCA).

- 3aChllIKa II€CYaHBIM TIpyHTOM C YyIUiotHeHueM Kcom >0,95
(MpUMEHEHKE TIECUAHBIX MBUIEBATHIX TPYHTOB HE JAOIMYCKAETCS).

3achilika MECTHBIM TPYHTOM C TMIOCIOMHBIM pa3paBHHBAHHEM U
YIUIOTHEHHEM (CTENEHb VIUIOTHEHHUS TPYHTa - HEKOHTpOIHpyeMas) He
NOITyCKaeTcs.  3achIlka IO CJIOMHBIM

MECTHBIM  TPYHTOM  C

paspaBHUBAaHWEM M YIUIOTHEHUEM TMIOBBIMICHHONW CTENMEHH TaKkKe He

Anct

CK 2416-06-00-M3
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JOITyCKAEeTCsl.

3aIUTHEIA CJI0W IpyHTa Haja TPyOONPOBOAOM HE JOJDKEH COAEPKATh
TBEPIBIX YACTHIl KPYMHOCThEO Oonee 20 MM U TBEpABIX BKIOUEHUH
(1meOHs1, KaMHEN ).

VYII0THEHHE 3aIUTHOTO CJI0S HEMOCPEICTBEHHO HAa/l TPYOaMU OJDKHO
TIPOU3BOAUTHCS BPYUHYIO.

3achilika TpaHIIed MOBEpPX 3aIMTHOIO CJIOS (BBILIE YPOBHS «BEpX
Tpyosl + 0,3M») [OODKHA OCYIUECTBIATBCA MECTHBIM TPYHTOM B
COOTBETCTBUHU C TpeOOBaHMAMM NpoekTa. [Ipu 3TOM rpyHT 3acChHIIIKK HE
JIOJDKEH CONEepIKaTh TBEPABIX BKIIIOUEHUH pazmepamu Oosee 200MmM.

[Tom MECTHBIM TPYHTOM IIOAPA3yMEBAIOTCS TPYHTHI, BBIHYTHIE W3
TPaHIIIEW WM UMEIOUIMECS HA CTPOMIIONIAAKE: MECUYAHbIE, [NIMHUCTLIE
(3a wckmoueHWeM TBEpABIX IVIMH), IPUPONHBIE IECYAHO-TPABUIAHBIE
cMecH 0€3 KpYITHBIX BKJIFOUEHUH.

[Ipn yknagxke TpyO B TpaHIIEW MOX aBTOMOOMJIBHBIMHM JOpOramy,
TpaMBaHBIMU  TYTAMH, YJIHUIAMH,

npoe3aaMu, ropoaACKnuMH nu

IIPOMBIIILIEHHBIMU TJIOMIA IIMH, UMEIOLTUMU HOKPBITHE
YCOBEPIIIEHCTBOBAHHOTO THMA, 3aChIIKa TPaHIIEW Ha BCIO DIyOMHY IO
HU3a JOPOXKHOM OAEXKABl JOKHA MPOU3BOAUTHCS MECYAHBIM TPYHTOM
(MpeuMyIIeCTBEHHO KPYIHBIM WM CPEAHEW KPYMHOCTH) C HOCJIOHHBIM
rpyHTa

npuauMark B coorBerctBuu co CHull 2.05.02-85, Ho He MeHee Kcom
20.95.

Omnpenenenue CTENEHW YIUIOTHEHUs TpyHTa (YAENIbHBIA BEC IPYHTA B

YIUIOTHCHUEM. CreneHb YINIOTHCHUS 3aChbIlIKKU  CJICAYCT

CYXOM COCTOSHHHM WIA KOI(D(UIMEHT ero YIUIOTHEHUS) CIEAYeT
IPOU3BOIUTE OTOOpOM MPOO ¢ 00emx CTOPOH TPyOOIPOBOAA HE PEXE,

gem depes kaxapie 30...50M (HO He MeHee NBYX MPO0 Ha y4acTKe MEXKIY

KOJIOAUAaMU) U OoQOpMIIATH aKTaMHU Ha CKpBIThIE padoThl. Jlomyckaercs
NPUMEHEHUE [IPYTUX, MPOBEPEHHBIX MNPAKTUKOW, METOAOB KOHTPOJIL
CTENIEHU YIUIOTHEHUS TPYHTA.

Mertonpl 3acBINKA U YIUIOTHEHUSI TPYHTOB 3aCHINKK U MPUMEHSIEMBIC
IIpY O3TOM MEXaHU3MBbl JIOJDKHBI OOECNEYMBaTH COXPAHHOCTH TPYO u
UCKJIFOYATh BO3MOXKHOCTb UX CMEICHUS.

JInd  DoMMNpONMICHOBBIX  TPYO

CANHUYHBIC NMEPpCMCIICHUA

MEXaHM3MOB W TpaHCHoOpTa Hax TpyOOnmpoBOAaMH B  IEPHOJ
CTPOUTENBCTBA JOMYCKAKOTCS MPH BBICOTE 3aCHIIIKM HAJ BEPXOM TPYO HE
menee 0,7M. BreicoTa 3achinku Haj BEpXOM TPYO B MEPUOI SKCIUTyaTalliu
TpyOonpoBoja A0HkKHA ObITh HE MeHee 1,0M 10 HM3a KOHCTPYKLIHH
JOPOXKHOM O#EKIbl — TMpU YKiIaake Tpyd mom jpoporaMu © J0
NOBEPXHOCTH — MPH YKJIAAKE TPyO BHE MPOEIKEH YacTH.

Ilpy BOCCTaHOBJICHMM CYHIECTBYIOIIMX BETXUX TPyOONpOBOIOB
CHOCOOOM MPOTSIKKUA TOJUIIPONMIECHOBBIX TPYO MOPSIOK MPOM3BOACTBA
paboT ycTaHaBNMBAETCS MHAUBUIYAJIHLHO B 3aBUCUMOCTH OT Marepuaia u
COCTOSIHMA TPYO CYILIECTBYIOLIETO TPyOONIpOBOAA.

[Ipu npoksiafke NOJUMIPONMICHOBBIX TpYO B QyTiApax WA TOHHEIIX,
IIe MEeXTpyOHOE MPOCTPAaHCTBO JOJDKHO 3allONHATCS IEMEHTHBIM
pacTBOpoM, HEOOXOAMMO pa3pabarbiBaTh MPOEKT KPEIUICHWS TpyoO It
K)KJI0TO TOHHEJIS WHIUBUAYaJBHO.

[HonunponuiieHoBbIE TOPPUPOBAHHBIE C ABYXCIONHON CTEHKON TPYOBI
«[Iparma» HE NPUMEHSIOTCS:

- B MECTax MEPECEYEHNUs C KENE3HBIMU JOPOTraMH;

- B MECTAaX MEPECEUEHUS C aBTOMAruCTpassiMu;

- B MECTax MEPECECUCHUS C KaHaIlaMH TEIJIOCETH.

[Ipn napajinenbHON MPOKIAKE C KaHAJIOM TEIUIOCETH YKa3aHHBIE

Ancr
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TpyObl YKJIAJBIBAIOTCS HA PacCTOSSHUM HEe MeHee 1.5 M B CBETy OT
TEIUIOCETH U 3aKJIIOYAIOTCS B HKEJIE300€TOHHYIO 000iMY WJIM CTaJIbHOW
dysp.

TpaHcnopTHPOBKaA, XpaHEHHWE HA OOBEKTAX U MOHTAX TPYO HOJDKHBI
OCYIIECTBATHCS B COOTBETCTBUU C TPEOOBAHUAMMU:

- TY 2248-001-76167990-2005;

- CIT140-102-2000;

- «TexHuuecKrue PeKOMEHIAMH HA MPOEKTUPOBAHKUE U CTPOUTENILCTBO
NOJ3EMHBIX CETEH BOAOOTBEACHUS U3 OE3HANOPHBIX MOJUIIPONUIEHOBBIX
TpyO C ABYXCJIOMHOI CTEHKOW.

TpancnopTupoBKa, MOrpy3Ka U pasrpy3ka TpyO JOJDKHA, Kak IIPaBUilo,
MPOW3BOIUTCS TPU TEMIEPATYPE HAPYKHOTO BO3JIyXa HE HIDKE MHMHYC
20°C.

3eMysHBIE pa0bOTBl TIPH CTPOUTEILCTBE TPYOOIIPOBOLOB CIIEAYET
npou3BoauTh ¢ coOmoneHueM Tpedosanuii CHwull 3.02.01-87, CHull
3.05.04-85*, CHull 12.04-2002, CIT 40-102-2000 u «TexHuyeckue
PEKOMEH ALK 110 NMPOEKTHPOBAHUIO U CTPOUTEIIBCTBY MOA3EMHBIX CETEH
BOJOOTBEJACHHA W3 OE3HANOPHBIX  MOJIMIIPOMWIEHOBBIX TpPyO C
aByxcioiiHoit crenkoi» TP 171-05.

WcnpiTanust TpyOONpOBOJOB M TNPHUEMKA HMX B  OKCIUIyaraLyro
OCYIIECTBJSIETCS B COOTBETCTBUM C IMPOEKTOM H ¢ 00A3aTEJILHBIM YUETOM
Bcex 0cHOBHEIX TpeOoBanmii CHull 2.04.03-85, CHulI 3.05.04-85* u CII
40-102-2000. Ilpy mnpOBEACHUM HCIBITAHUA HCIIOJIB3YIOTCSI THIIOBBIC
TEXHOJIOTUYECKUE  TPOLIECCHl U

UCIIBITATENIbHOE  000pYyHOBaHUE,

AHAJIOTHYHO TOMY, Kako€ TIIpUMCHACTCA IMpPU  TUAPABJINYCCKOM

(ITHEBMATUYECKOM) MCHBITAHUM CaMOTEYHBIX TPYOOIPOBOIAOB M3 IPYIHX

Marepua’os.

5. OcHOBHbBIE pPacCUeTHDBIEC MOJOKEHHN.

[Tpenenni ro)pupOBaHHBIX
«IIparmay mno TY 2248-001-76167990-2005

OTNpPENENECHbl pacueToM U3 VYCIOBUA Je(OPMATUBHOCTU TpyO ImIpH

ITPUMCHCHHA IMOJIUIIPOITUIICHOBBIX

JBYXCIOWHBIX TpYyO

COBMECTHOM JICHCTBUU CIIEAYIOIIMX HArPY30K:
- JAaBJICHUE TpPYyHTA 3aCBHIIIKU C YYETOM BO3JCHCTBHUS BPEMEHHOWU
MOJABW)KHOM HArpy3KHu;
- COOCTBEHHOTO Beca TPYO U BEca TPAHCTIOPTUPYEMOM KUAKOCTH.
BepTukanpHOe JaBlIeHHME TIpPyHTa Ha TpyObl OT BeEca 3aCHIITKH
OMpEAENEHO Kak Juid TMOKMX KOHCTpyKImii (0e3 ydera kodpduuueHra
KOHLICHTPAIIMK BEPTUKAJIBHOTO JABJICHUSA TPYHTA).
VaenbHbI Bec 3achIMKH mpuHAT paBHbeiM 18,0 kH/M® ¢ yuerom
-1,15.

BPEMEHHOI MOIBW)KHOM Harpy3ku yureHo no cxeme HK-80.

ko3(hdulmeHTa HAAEKHOCTH TIO0 Harpys3ke BozneiicTue

[Ipenensl nmpuMeHeHUs1 TPyO onpeneneHsl B cooTBeTcTBUU ¢ CII 40-
102-2000

TpyOONIPOBOJOB CUCTEM BOJOCHAOKEHMS U KAHAJIU3ALUU U3 MOJIMMEPHBIX

«CBon mpaBuJl MO MPOCKTUPOBAHHUIO W MOHTaXY
MarepuasioB» M3 YCIOBHS OOECIEYEHHs] OTHOCHTENBHOW aedopmarum
pacTshKEHUsl Marepuasia B CTEHKax TpyO B JOIMYCKAEMBIX MpEaeniax, ¢
IPOBEPKOK MO yCJIOBUAM JicopMariyii nmonepeyHoro ceueHus tpyo. [Ipu
3TOM MPEACIbHOE 3HAYCHUE Je(opManuu MOMEPEUHOro CEYEHUsi TPyo
(YKOpOUEHHE BEPTHKAJIBHOTO JUaMeTpa) C YYETOM OTNOpa TPyHTa

npuHATO paBHbIM 3,0%.
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6. CoefMHEeHHS NOJHUHNPONMHUJTEHOBBIX

TpYy®O.
CoenuHeHMsT  MOJMIPOINUJICHOBBIX — rOQpUpOBaHHBIX  TPYD C
JIBYXCIIOMHON  cTeHKOoW  «lIparMa» IOOJDKHBI  OCYINECTBISCTCS C

coOmoneHreM TpeOOBaHMIA:

- CI140-102-2000;

-  «TexHuyeckue  pEKOMEHAALMM IO  MNPOEKTUPOBAHUIO U
CTPOMTEJILCTBY IOJ3EMHBIX CETE€H BOJOOTBENEHUS M3 OE3HANOPHBIX
HOJUIPOIUICHOBBIX TPYO C ABYXCOKHHO# cTteHkoi» TP 171-05.

TpyOsl ¢ OOBIKHOBEHHBIM pacTpyOoM Tum b, KOTOphI€ MPUBEAEHBI B
HacTosmeM anbOoMe, JOOKHBI TMOCTAaBJISKOTCS B KOMIUIEKTE C
PE3UHOBBIMHU YIUIOTHUTEIbHBIMHU KOJIBLIAMM.

[IpodunsHbIE PE3UHOBBIE KOJbIA CIAEIYET HAJACBATh HA KOHEL, TPYOBI
NIEPE]T BHITTOJIHEHHUEM CTBIKOBOTO COCIMHEHUS.

[Ipu ykimagke TpyOonpoBoAa pacTpyOHOE COEAUHEHUE JIOJDKHO
pacrojiararbCsi HaBCTPEUy MOTOKY KUAKOCTH.

CBoiicTBa  PE3UHOBBIX  YIUIOTHUTEJIBHBIX

KOJIEL, MECTO  HX

PacCrioJIOKCHUsET MW Marcpuajl CMa3Kh  JOJDKHBI ~ COOTBCTCTBOBATH

TpeOoBaHusIM « TEXHUUECKHE PEKOMEHIALMHU [0 MPOECKTUPOBAHUIO U
CTPOMTEILCTBY IOA3EMHBIX CETEHd BOJOOTBEJICHUS U3 OE3HAMOPHBIX

MOJIUIIPONMJICHOBBIX TPYO C ABYXCOMHOM cTenkoi» TP 171-05.

7. ConpsaxxeHnuss Tpy0d ¢ KoJoamamMu.

B 3aBUCHMOCTH OT THIIA KOJIOALIA B HACTOAIIEM ajpOooMe IPUBCJCHBI

TPpH  BapuaHTa MPOXOJAa  MOJUIIPOINUJICHOBBIX  rO(pPUPOBAHHBIX

JBYXCJIOMHBIX TPYO «IIparmMa» duepe3 CTEHKH KOJIOILECB:

- 4yepe3 CTEHKU KOJIOAUEB U3 COOPHBIX 3JIEMEHTOB;

- 4yepe3 CTEHKH MOHOJIMTHOTO KEI€300€TOHHOIO KOJIOALA,;

- yepe3 CTEHKH TUIOBOIO KOJIOALLA.

Ha xoHuax nonunponuieHOBbIX TPyO, BXOASIUX B KOJOLBI, CIEAYET
pacriojiarate pe3MHOBBIE KOJIbLIA, TAKMM 00pa3oM, 4TOObl OHM MOMAJIM B
CTECHKY.

IIpy HU3KOM YPOBHE 'PYHTOBBIX BOJI Ha KOHELl TPYObl OJIEBAETCS OHHO
KOJIBLIO.

[Ipr BBICOKOM YPOBHE TPYHTOBBIX BOJI CIIEAYET MCIIOJIb30BaTh JBa
PE3UHOBBIX KOJbIIA.

BHyTpeHHUI 1uaMeTp KoJel ciaeayeT npuHumars pasubiM 0,8-0,85 ot
HapyKHOro jguamerpa TpyO0. OTBepCcTME B CTEHE 3aIONHSIETCS
MOHOJIUTHBIM OETOHOM.

JIOTKM B KOJIOALIAX CJAEAYET BBIMOJHATH U3 MOHOJIMTHOTO OETOHA HA

MCJIKOM 3aIlOJIHUTCIIC.

Ancrt
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CoptameHT noavnponuaeHobeix rogpupobarHeix Tpyd “MPATMA* no TY 2248-001-76167990-2005
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7
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HaopyxHbin BHy TpeHHu# ToaumHa | lAvHG Tegéu lavHa Tpyob lAvHG ﬂﬁi%ﬁii? Macca 1 n.m.
OvomeTp Tpydu,0uamMeTp TpyOw, CTeHkmM, S, |C pacTpyoom, ded pacTpyda,| pacTpyda, | no acTpydy TPy,
DH, MM DB, MM MM L, MM T, MM IpbH, MM D, MM ! K
160 139 10,9 6114 6000 114 184 [,3
200 174 13,0 6113 6000 113 cel c, 1
230 218 16, 0 6129 6000 129 283 3,4
315 276 19,3 6148 6000 148 399 25l
400 348 26, 0 6160 6000 160 431 8,1
900 434 33,0 6188 6000 188 094 12,4
630 246 42,0 6232 6000 232 692 19,1
[puMeps ycAOBHOr0 0803HA4eHUS
Tpy8o u3 noaunponuaeHa rogpupobaHHan 3byxcaomHas Gaa cuctem bodooTbedenus
HOMUHOABHBM GuoMeTpom 160mMM, OauHom 6,0M, kAacca xecTkocTw 10k[A,
ucnoaHenua b, noctabuwk gupma “lamn Aowg” :
Tpyda “MPACMA” NN BO 160x6 10 6 TY 2248-001-76167990-2005
. — w1 CK 2416-06-01
Vgt o S e e i v o Towoh e Fosof (o e | e
ucnoaHenus b, noctabuvk eupma ‘flomn Aang” : Jou.Hov.n | Kopoaeb Q108,96 o0 onebH DA RRIMASHOSX P.N. ! 1
Tpyda “MPATMA“ NN BO 500x6 10 b TY 2248-001-76167990-2005 Ll ﬁ“‘mb" Yorrpbios|  roRpvpoboniux ¢ Bbyxcaomron | yne MO HHXMPOEKT
uenonwr. |Mobaod | B Trsvs ctenxon TpyS ‘Mparmo
Houp. |Epwoba o ffet |05.0¢) MacTepckas N3
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3HaueHun pacxopga —q, 1/c; CKOPOCTU — V, M/C NMpPU YKNOHax i, - 3HauyeHusn pacxona —q, 5i/c; CKOPOCTU — V, M/C NPKU YKNOHAX i,
Hanonuenne DB/DH=139/160 MM Hanonuenne DB/DH=139/160 mm
H/D 0,006 0,007 0,008 0,009 0,010 H/D 0,080 0,085 0,090 0,095
q, n/c v, M/c q, nic v, M/c q, nlc v, M/c q, nlc v, m/c q, n/c v, M/c q, n/c v, M/c q, nic v, m/c q, n/c v, M/c q, nlc v, mlc q, nlc v, M/c
0,30 - - - - 2,60 0,679 2,78 0,725 2,94 0,769 0,30 8,55 2,232 8,80 2,297 9,08 2,370 9,35 2,443 9,62 2,512
0,40 - - 4,19 0,739 4,51 0,796 4,82 0,850 5,10 0,900 0,40 14,70 2,593 15,12 2,668 15,60 2,752 16,07 2,836 16,53 2,916
0,50 5,74 0,757 6,25 0,824 6,74 0,888 7,19 0,947 7,61 1,003 0,50 21,80 2,873 22,43 2,956 23,13 3,049 23,83 3,141 24,50 3,229
0,60 7.75 0,816 8,44 0,887 9,09 0,956 9,69 1,019 10,26 1,079 0,60 29,28 3,080 30,12 3,169 31,07 3,268 32,00 3,366 32,89 3,460
1,00 11,49 0,757 12,50 0,824 13,48 0,888 14,37 0,947 15,22 1,003 1,00 43,60 2,873 44,86 2,956 46,27 3,049 47,66 3,141 49,00 3,229
0,011 0,012 0,013 0,014 0,015 0,105 0,110 0,115 0,120
H/D q, nlc v, M/c q, n/c v, M/c q, n/c v, M/c q, n/c v, M/c q, nlc v, M/c H/D q, n/c v, M/c q, n/c v, m/c q, n/c v, M/c q, nic v, M/c q, nlc v, M/c
0,30 3,10 0,811 3,26 0,850 3,41 0,892 3,55 0,928 3,69 0,962 0,30 9,82 2,565 10,07 2,631 10,32 2,696 10,56 2,759 10,80 2,820
0,40 5,38 0,949 5,64 0,995 5,91 1,043 6,15 1,085 6,38 1,125 0,40 16,88 2,977 17,31 3,054 17,73 3,128 18,14 3,201 18,54 3,271
0.50 8.02 1,057 8.41 1,108 8.81 1,161 9,17 1,208 9,50 1,252 0,50 25,02 3,297 25,65 3,381 26,28 3,463 26,88 3,543 27,47 3,621
0,60 10,81 1,137 11,33 1,192 11,87 1,249 12,35 1,299 12,80 1,346 0,60 33,59 3,533 34,44 3,623 35,27 3,710 36,08 3,796 36,88 3,879
1,00 16,04 1,057 16,81 1,108 17,62 1,161 18,33 1,208 19,00 1,252 1,00 50,03 3,297 51,31 3,381 52,55 3,463 53,76 3,543 54,95 3,621
0,016 0,017 0,018 0,019 0,020 0,125 0,130 0,135 0,140 0,145
H/D q, n/c v, M/c q, nlc v, M/c q, nlc v, M/c q, nic v, m/c q, nlc v, M/c H/D q, nlc v, M/c q, h/c v, M/c q, n/c v, M/c q, nic v, M/C q, n/c v, M/C
0,30 3,82 0,997 3,95 1,030 4,06 1,061 4,18 1,093 4,30 1,123 0,30 10,99 2,870 11,18 2,921 11,40 2,978 11,62 3,035 11,83 3,090
0,40 6,60 1,165 6,82 1,204 7,02 1,239 7,23 1,276 7,43 1,311 0,40 18,87 3,328 19,20 3,387 19,58 3,454 19,95 3,519 20,31 3,583
0,50 9,83 1,296 10,16 1,339 10,46 1,378 10,77 1,419 11,06 1,458 0,50 27,95 3,684 28,45 3,749 29,00 3,822 29,55 3,894 30,08 3,964
0,60 13,24 1,393 13,68 1,439 14,08 1,481 14,50 1,625 14,89 1,567 0,60 37,51 3,946 38,17 4,016 38,92 4,094 39,65 4,171 40,36 4,245
1,00 19,67 1,296 20,32 1,339 20,91 1,378 21,53 1,419 22,12 1,458 1,00 55,90 3,684 56,89 3,749 58,00 3,822 59,09 3,894 60,15 3,964
0,025 0,030 0,035 0,040 0,045 0,155 0,160 0,165 0,170
H/ID q, n/c v, M/c q, nlc v, M/c q, n/c v, M/c q, nic v, Mm/c q, n/c v, M/c H/D q, nic v, M/c q, n/c v, M/c q, nlc v, M/c q, n/c v, M/c q, nic v, M/c
0,30 4,85 1,267 5,34 1,394 5,78 1,509 6,18 1,615 6,58 1,719 0,30 12,04 3,145 12,25 3,200 12,45 3,253 12,56 3,281 12,75 3,331
0,40 8,38 1,478 9,21 1,625 9,96 1,757 10,66 1,881 11,34 2,000 0,40 20,67 3,646 21,02 3,709 21,37 3,770 21,55 3,802 21,88 3,859
0,50 12,46 1,642 13,70 1,805 14,80 1,951 15,83 2,087 16,84 2,219 0,50 30,61 4,034 3113 4,103 31,64 4,170 31,91 4,206 32,39 4,269
0,60 16,76 1,763 18,42 1,938 19,91 2,094 21,29 2,240 22,63 2,381 0,60 41,07 4,320 41,77 4,394 42,45 4,465 42,81 4,504 43,45 4,571
1,00 24,92 1,642 27,39 1,805 29,61 1,951 31,67 2,087 33,67 2,219 1,00 61,21 4,034 62,26 4,103 63,28 4,170 63,82 4,206 64,78 4,269
0,050 0,055 0,060 0,065 0,070
H/D g, n/c v, M/c q, n/c v, M/C q, n/c v, M/C q, n/c v, M/C q, Jilc v, M/C
0,30 6,93 1,810 7,30 1,905 7,63 1,994 7,93 2,070 8,24 2,152
0,40 11,94 2,106 12,56 2,216 13,14 2,318 13,64 2,406 14,17 2,500
0,50 17,72 2,336 18,64 2,457 19,50 2,570 20,24 2,667 21,02 2,771
0,60 23,82 2,506 25,05 2,635 26,20 2,756 27,19 2,860 28,24 2,971
1,00 35,45 2,336 37,28 2,457 39,00 2,570 40,47 2,667 42,05 2,771
Jismlinct | N gokymM, flogn. |daTa
HaumacT. | Tonmaues £ .24 TasMub AN TWAPGBAMUECKOrO Pacueta [CTAAMSA] MCT | ANCTOB
Jamnaum| Kopones < Jes.ob|  nommponuneHoBuX rooPUBOBOHHKX C Pl L 6
z”n Uﬂienoxoso = ‘;‘;;"’ (BYXCNOMHOR CTeHKon TPy ‘TlparMa’ ryn "MOCUHXNPOEKT”
CNOAHUT e0oHoB epit” R,
oo, | Epwoso T2 5,06 DH=160, 200, 230, 315, 400, 500, 630 MM Mactepckas N5
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3HauyeHun pacxopa —q, n/c; CKOPOCTU ~ V, M/C NpM YKIIOHAX i, 3HaueHus pacxoga —q, n/c; CKOPOCTU — v, M/C NPU YKINOHAaX i,
Hanonuenue DB/DH=174/200 Mmm HanonHeHnune DB/DH=174/200 mm
H/D 0,005 0,006 0,007 0,008 0,090 H/D 0,075 0,080 0,085 0,090 0,095
q, nlc v, Mm/c q, n/c v, M/c q, nic v, M/c q, n/c v, M/c q, n/c v, M/C q, n/c v, M/c q, n/c v, M/c q, n/c v, M/c q, nic v, M/c q, n/c v, m/c

0,30 - - - - 4,43 0,739 4,79 0,799 5,10 0,850 0,30 15,38 2,564 15,92 2,653 16,42 2,737 16,92 2,820 17,29 2,881
0,40 6,35 0,715 7,07 0,797 7,68 0,865 8,30 0,935 8,83 0,994 0,40 26,43 2,976 27,34 3,078 28,20 3,175 29,05 3,271 29,68 3,341
0,50 9,49 0,798 10,56 0,888 11,46 0,964 12,38 1,041 13,16 1,107 0,50 39,18 3,295 40,52 3,408 41,79 3,515 43,04 3,620 43,97 3,698
0,60 12,80 0,859 14,24 0,956 15,45 1,037 16,68 1,120 17,74 1,191 0,60 52,59 3,531 54,39 3,651 56,09 3,766 57,77 3,878 59,01 3,961
1,00 18,98 0,798 21,12 0,888 22,92 0,964 24,75 1,041 26,32 1,107 1,00 78,35 3,295 81,04 3,408 83,58 3,515 86,08 3,620 87,93 3,698

0,010 0,011 0,012 0,013 0,014 0,100 0,105 0,110 0,115 0,120
H/D q, n/c v, M/c q, n/c v, M/c q, n/c v, M/c q, n/c v, M/c q, nic v, M/c H/D q, nlc v, M/c q, n/c v, M/c q, nic v, M/c q, nlc v, M/c q, nlc v, m/c
0,30 5,42 0,903 5,69 0,949 5,98 0,997 6,23 1,039 6,50 1,084 0,30 17,75 2,958 18,21 3,035 18,65 3,108 19,08 3,180 19,37 3,228
0,40 9,38 1,056 9,85 1,109 10,35 1,165 10,77 1,213 11,24 1,265 0,40 30,47 3,430 31,25 3,518 32,00 3,603 32,74 3,686 33,22 3,741
0,50 13,97 1,175 14,67 1,234 15,41 1,296 16,04 1,349 16,73 1,407 0,50 45,13 3,796 46,29 3,893 47,39 3,986 48,48 4,078 49,20 4,138
0,60 18,82 1,263 19,76 1,327 20,75 1,393 21,60 1,450 22,52 1,512 0,60 60,57 4,066 62,11 4,169 63,59 4,269 65,05 4,367 66,01 4,431
1,00 27,94 1,175 29,34 1,234 30,82 1,296 32,08 1,349 33,46 1,407 1,00 90,26 3,796 92,57 3,893 94,78 3,986 96,97 4,078 98,40 4,138

0,015 0,016 0,017 0,018 0,019 0,125 0,130 0,135 0,140 0,145
H/D q, n/c v, M/C q, nlc v, M/c q, jilc v, M/C q, n/c v, M/C q, filc v, M/C H/D q, nlc v, M/c g, nlc v, m/c g, nic v, m/c g, silc v, M/c g, hic v, mlc
0,30 6,74 1,124 6,98 1,163 7,20 1,200 7,44 1,239 7,63 1,272 0,30 19,78 3,296 20,18 3,364 20,58 3,429 20,96 3,494 21,35 3,559
0,40 11,65 1,312 12,05 1,357 12,44 1,400 12,84 1,445 13,18 1,483 0,40 33,93 3,820 34,62 3,898 35,29 3,973 35,95 4,048 36,61 4,122
0,50 17,33 1,458 17,93 1,508 18,50 1,556 19,09 1,606 19,59 1,648 0,50 50,23 4,225 51,26 4,311 52,24 4,394 53,22 4,476 54,19 4,558
0,60 23,33 1,566 24,13 1,620 24,90 1,671 25,69 1,725 26,36 1,770 0,60 67,39 4,524 68,76 4,616 70,08 4,704 71,38 4,792 72,69 4,879
1,00 34,67 1,458 35,86 1,508 37,00 1,556 38,19 1,606 39,19 1,648 1,00 100,47 4,225 102,51 4,311 104,48 4,394 106,43 4,476 108,38 4,558

0,020 0,025 0,030 0,035 0,040 0,150 0,153
H/D q, nic v, m/c q, n/c v, Mm/c q, nlc v, m/c q, n/c v, m/c q, nic v, M/c H/D q, nlc v, m/c q, nic v, Mm/c
0,30 7,85 1,309 8,82 1,470 9,68 1,613 10,52 1,753 11,24 1,873 0,30 21,73 3,621 21,95 3,658
0,40 13,55 1,526 15,21 1,712 16,68 1,878 18,11 2,039 19,34 2,478 0,40 37,25 4,194 37,63 4,236
0,50 20,15 1,695 22,60 1,901 24,78 2,084 26,89 2,262 28,71 2,415 0,50 55,13 4,637 55,69 4,684
0,60 27,11 1,820 30,40 2,040 33,31 2,236 36,15 2,427 38,58 2,590 0,60 73,94 4,964 74,69 5,014
1,00 40,31 1,695 45,20 1,901 49,55 2,084 53,79 2,262 57,43 2,415 1,00 110,26 4,637 111,38 4,684

0,050 0,055 0,060 0,065 0,070
H/D q, nic v, m/c q, nlc v, M/c q, nlc v, M/c g, nlc v, M/c q, nlc v, m/c
0,30 12,58 2,097 13,24 2,206 13,78 2,296 14,36 2,393 14,94 2,489
0,40 21,65 2,437 22,77 2,563 23,68 2,666 24,68 2,779 25,67 2,890
0,50 32,11 2,701 33,77 2,840 35,12 2,954 36,60 3,078 38,05 3,200
0,60 43,14 2,896 45,35 3,044 47,17 3,166 49,14 3,299 51,08 3,429
1,00 64,23 2,701 67,53 2,840 70,24 2,954 73,19 3,078 76,09 3,200
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3HaveHus pacxoga —q, 1/C; CKOPOCTH — V, M/C NPy YKMOHAaX i, 3HauyeHus pacxona —q, n/c; CKOPOCTU — v, M/C NPU YKIOHaX i, -
HanonHeHune DB/DH=218/250 MM HanonHeHue DB/Du=218/250 mm
H/D 0,004 0,005 0,006 0,007 0,008 H/D 0,075 0,080 0,085 0,090 0,095
q, n/c v, M/c q, nic v, Mm/c q, n/c v, M/c q, n/c v, m/c q, n/c v, M/c q, n/c v, M/C g, nic v, M/c q, nlc v, M/c q, n/c v, M/c q, n/c v, M/c

0,30 - - 6,80 0,722 7,52 0,799 8,19 0,870 8,81 0,935 0,30 27,86 2,959 28,81 3,059 29,73 3,157 30,40 3,228 31,26 3,319
0,40 10,39 0,745 11,79 0,845 13,03 0,935 14,18 1,017 15,24 1,093 0,40 47,83 3,430 49,45 3,547 51,02 3,659 52,15 3,741 53,62 3,846
0,50 15,51 0,831 17,58 0,942 19,43 1,041 21,13 1,132 22,69 1,216 0,50 70,84 3,796 73,23 3,924 75,55 4,048 77,23 4,138 79,39 4,254
0,60 20,92 0,895 23,70 1,014 26,18 1,120 28,46 1,217 30,57 1,307 0,60 95,07 4,066 98,26 4,202 101,36 4,335 103,61 4,431 106,50 4,555
1,00 31,02 0,831 35,16 0,942 38,86 1,041 42,25 1,132 45,39 1,216 1,00 141,69 3,796 146,46 3,924 151,09 4,048 154,45 4,138 158,78 4,254

0,009 0,010 0,011 0,012 0,013 0,100 0,105 0,110 0,115 0,120
H/D q, n/c v, M/c q, nic v, M/c q, nlc v, M/c q, n/c v, m/c q, nlc v, M/c H/ID q, n/c v, m/c q, n/c v, M/c q, n/c v, M/c g, nic v, M/c q, n/c v, M/c
0,30 9,38 0,996 9,94 1,055 10,45 1,109 10,95 1,163 11,44 1,215 0,30 32,10 3,408 32,92 3,495 33,72 3,580 37,17 3,947 34,98 3,714
0,40 16,22 1,163 17,18 1,232 18,05 1,295 18,92 1,357 19,75 1,417 0,40 55,05 3,949 56,45 4,049 57,81 4,147 63,70 4,569 59,96 4,301
0,50 24,15 1,294 25,57 1,370 26,86 1,439 28,14 1,508 29,38 1,574 0,50 81,50 4,367 83,55 4,477 85,57 4,585 94,25 5,050 88,74 4,755
0,60 32,52 1,391 34,42 1,472 36,15 1,546 37,88 1,620 39,53 1,690 0,60 109,32 4,675 112,07 4,793 114,77 4,908 126,37 5,404 119,01 5,090
1,00 48,30 1,294 51,14 1,370 53,71 1,439 56,29 1,508 58,75 1,574 1,00 163,00 4,367 167,11 4,477 171,14 4,585 188,49 5,050 177,48 4,755

0,014 0,015 0,016 0,017 0,018 0,125 0,130
HID q, n/c v, Mlc q, nlc v, M/C q, nilc v, M/t g, nl/c v, Mlc g, n/c v, m/c /D g, nlc v, M/c g, nlc v, M/c
0,30 11,88 1,262 12,33 1,309 12,76 1,355 13,15 1,396 13,56 1,440 0,30 35,72 3,792 36,44 3,870
0,40 20,51 1,471 21,28 1,526 22,02 1,580 22,68 1,627 23,39 1,677 0,40 61,22 4,391 62,46 4,480
0,50 30,49 1,634 31,63 1,695 32,73 1,754 33,70 1,806 34,75 1,862 0,50 90,59 4,854 92,420 4,952
0,60 41,03 1,755 42,56 1,820 44,03 1,883 45,33 1,939 46,73 1,999 0,60 124,48 5,195 123,93 5,300
1,00 60,99 1,634 63,27 1,695 65,47 1,754 67,41 1,806 69,50 1,862 1,00 181,18 4,854 184,84 4,952

0,019 0,025 0,030 0,035
H/ID q, n/c v, M/c q, n/c v, M/c q, nlc v, M/c q, nlc v, Mm/c q, nic v, Mm/c
0,30 13,96 1,482 14,34 1,523 16,08 1,708 17,64 1,873 19,05 2,022
0,40 24,07 1,726 24,72 1,773 27,7 1,987 30,37 2,178 32,77 2,35
0,50 35,76 1,916 36,73 1,968 41,13 2,204 45,07 2,415 48,62 2,605
0,60 48,08 2,056 49,38 2,112 55,29 2,364 60,56 2,59 65,31 2,793
1,00 71,52 1,916 73,46 1,968 82,27 2,204 90,14 2,415 97,23 2,605

0,050 0,060 0,065 0,070
HID q, nlc v, M/c g, nlc v, m/c q, nlc v, M/c g, nlc v, M/c q, nic v, Mm/c
0,30 22,86 2,427 23,88 2,535 24,99 2,653 26,05 2,766 26,89 2,855
0,40 39,28 2,817 41,02 2,942 42,92 3,078 44,73 3,208 46,17 3,312
0,50 58,23 3,120 60,80 3,258 63,60 3,408 66,27 3,551 68,40 3,665
0,60 78,18 3,343 81,63 3,491 85,38 3,651 88,95 3,804 91,80 3,926
1,00 116,46 3,120 121,61 3,258 127,20 3,408 132,54 3,551 136,80 3,665
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3HayeHun pacxoaa —q, n/c; CKOPOCTU — V, M/C NPU YKNOHaX i, 3HayeHus pacxoga —q, N/c; CKOPOCTU — Vv, M/C NpU yKITOHaX i, -
HanonHenue De/Du=278/315 mm HanonHeHue DB/DH=278/315 mm
H/D 0,003 0,004 0,005 0,006 0,007 H/D 0,035 0,040 0,045 0,050 0,055
q, nlc v, M/c q, nic v, M/c q, n/c v, M/c q, ni/c v, M/c q, nlc v, M/c q, n/c v, M/c q, nlc v, M/c q, nlc v, M/c q, nlc v, M/c q, n/c v, m/c
0,30 - - - - 12,90 0,855 14,23 0,943 15,45 1,024 0,30 35,47 2,349 37,84 2,507 40,09 2,656 42,23 2,798 44,25 2,931
0,40 - - 19,68 0,881 22,33 0,999 24,61 1,101 26,71 1,195 0,40 60,96 2,728 65,01 2,909 68,86 3,081 72,51 3,245 75,96 3,399
0,50 25,10 0,839 29,35 0,981 33,26 1,112 36,65 1,225 39,76 1,329 0,50 90,37 3,021 96,35 3,221 102,04 3,411 107,42 3,591 112,51 3,761
0,60 33,85 0,903 39,55 1,055 44,81 1,196 49,35 1,317 53,52 1,428 0,60 121,35 3,238 129,36 3,451 136,96 3,654 144,17 3,847 150,98 4,028
0,70 42,28 0,945 49,39 1,104 55,94 1,251 61,59 1,377 66,79 1,493 0,70 151,17 3,379 161,13 3,602 170,59 3,813 179,55 4,014 188,01 4,203
1,00 50,20 0,839 58,69 0,981 66,53 1,112 73,29 1,225 79,51 1,329 1,00 180,74 3,021 192,71 3,221 204,08 3,411 214,84 3,591 225,02 3,761
0,008 0,009 0,010 0,011 0,012 0,060 0,065 0,070
H/D q, n/c v, M/C q, nic v, M/c q, nlc v, M/c q, nic v, m/c q, nlc v, M/c H/D q, nlc v, M/c q, nic v, M/c q, nic v, m/c
0,30 16,57 1,098 17,69 1,172 18,67 1,237 19,65 1,302 20,56 1,362 0,30 46,15 3,057 47,94 3,176 49,71 3,293
0,40 28,63 1,281 30,55 1,367 32,23 1,442 33,91 1,517 35,47 1,587 0,40 79,20 3,544 82,24 3,680 85,27 3,815
0,50 42,60 1,424 45,44 1,519 47,92 1,602 50,41 1,685 52,71 1,762 0,50 117,29 3,921 121,78 4,071 126,24 4,220
0,60 57,33 1,530 61,15 1,631 64,48 1,720 67,80 1,809 70,89 1,891 0,60 157,38 4,199 163,39 4,359 169,35 4,518
0,70 71,53 1,599 76,28 1,705 80,42 1,798 84,56 1,890 88,41 1,976 0,70 195,97 4,381 203,43 4,548 210,85 4,713
1,00 85,20 1,424 20,88 1,512 95,85 1,602 100,81 1,685 105,42 1,762 1,00 234,59 3,921 243,56 4,071 252,48 4,220
0,013 0,014 0,015 0,016 0,017
H/D q, nlc v, Mm/c q, nic v, Mm/c q, n/c v, m/c g, nlc v, m/c q, nic v, M/c
0,30 21,45 1,421 22,31 1,478 23,09 1,529 23,88 1,582 24,66 1,634
0,40 36,98 1,655 38,46 1,721 39,79 1,781 41,15 1,841 42,49 1,901
0,50 54,95 1,837 57,14 1,910 59,11 1,976 61,11 2,043 63,09 2,109
0,60 73,90 1,972 76,83 2,050 79,47 2,120 82,16 2,192 84,80 2,263
0,70 92,15 2,060 95,79 2,141 99,08 2,215 102,43 2,290 105,72 2,363
1,00 109,91 1,837 114,27 1,910 118,22 1,976 122,23 2,043 126,18 2,109
0,018 0,019 0,020 0,025 0,030
H/D q, nic v, m/c q, n/c v, M/c q, nic v, Mm/c q, nic v, M/c q, nlc v, M/c
0,30 25,41 1,683 26,07 1,727 26,77 1,773 30,00 1,887 32,83 2,175
0,40 43,76 1,958 44,89 2,009 46,09 2,062 51,62 2,310 56,46 2,526
0,50 64,97 2,172 66,65 2,228 68,41 2,287 76,58 2,560 83,73 2,799
0,60 87,33 2,330 89,57 2,390 91,94 2,453 102,88 2,745 112,45 3,000
0,70 108,86 2,434 111,65 2,496 114,59 2,562 128,20 2,866 140,11 3,132
1,00 129,95 2,172 133,30 2,228 136,83 2,287 153,16 2,560 167,46 2,799
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3HaueHus pacxoaa — (, 11/c; CKOpPOCTH — v, M/C NPU yKIOHaX i, 3HaueHus pacxoaa — g, N1/c; CKOPOCTH — V, M/C NPK YKIOHAaX i, -
HanonueHue DB/DH=348/400 MM HanonHeHue Dg/DH=348/400 MM
H/D 0,0025 0,0027 0,0029 0,0031 0,0032 H/D 0,0240 0,0250 0,0260 0,0270 0,0280
q, nic v, M/c q, nlc v, M/c q, n/c v, M/c q, nic v, M/c q, nic v, M/C q, n/c v, M/c q, nlc v, M/c q, nlc v, M/c q, nic v, M/c q, nlc v, M/c
0,30 - - - - - - - - - - 0,30 54,13 2,255 55,26 2,303 56,20 2,342 57,33 2,389 58,28 2,428
0,40 28,54 0,803 29,66 0,835 30,95 0,871 32,01 0,901 32,71 0,921 0,40 93,05 2,619 94,98 2,673 96,59 2,719 98,52 2,773 100,13 2,818
0,50 42,56 0,895 44,23 0,930 46,13 0,970 47,70 1,003 48,75 1,025 0,50 137,96 2,901 140,82 2,961 143,20 3,011 146,05 3,071 148,43 3,121
0,60 57,38 0,963 59,62 1,000 62,17 1,043 64,28 1,079 65,68 1,102 0,60 185,27 3,109 189,09 3,173 192,27 3,227 196,09 3,291 199,27 3,344
0,70 71,66 1,008 74,44 1,047 77,62 1,092 80,25 1,128 82,00 1,153 0,70 230,81 3,246 235,56 3,312 239,52 3,368 244,27 3,435 248,23 3,490
1,00 85,13 0,895 88,46 0,930 92,26 0,970 95,40 1,003 97,49 1,025 1,00 275,93 2,901 281,64 2,961 286,39 3,011 292,10 3,071 296,85 3,121
0,0035 0,0040 0,0045 0,0050 0,0055 0,0285 0,0295 0,0305 0,0315 0,0325
H/ID q, n/c v, m/c q, nlc v, M/c q, nlc v, M/c q, nlc v, M/c q, nlc v, M/c H/D q, nlc v, M/c q, n/c v, M/c q, n/c v, M/c g, n/c v, M/c q, nlc v, m/c
0,30 19,77 0,824 21,32 0,888 22,69 0,945 24,02 1,001 25,31 1,055 0,30 58,84 2,452 59,79 2,491 60,92 2,538 61,86 2,578 62,81 2,617
0.40 34,22 0,963 36,88 1,038 39,23 1,104 41,51 1,168 43,73 1,231 0,40 101,10 2,846 102,71 2,891 104,65 2,945 106,26 2,991 107,87 3,036
0,50 50,98 1,072 54,93 1,155 58,40 1,228 61,78 1,299 65,06 1,368 0,50 149,85 3,151 152,23 3,201 155,09 3,261 157,46 3,311 159,84 3,361
0,60 68,68 1,153 73,98 1,242 78,64 1,320 83,17 1,396 87,57 1,470 0,60 201,18 3,376 204,37 3,430 208,19 3,494 211,37 3,547 214,55 3,601
0,70 85,74 1,206 92,33 1,298 98,13 1,380 103,78 1,459 109,26 1,536 0,70 250,60 3,524 254,56 3,580 259,31 3,646 263,27 3,702 267,23 3,758
1,00 101,96 1,072 109,86 1,155 116,80 1,228 123,55 1,299 130,12 1,368 1,00 299,71 3,151 304,46 3,201 310,17 3,261 314,93 3,311 319,68 3,361
0,0060 0,0070: 0,0080 0,0090 0,0100 0,0330 0,0340 0,0350 0,0360 0,0370
HID q, nic v, Mm/c g, n/c v, M/c q, nlc v, M/c q, n/c v, m/c q, nic v, M/C H/D q, nic v, Mm/c q, nic v, M/c q, n/c v, Mm/c q, nlc v, M/c q, nlc v, Mlc
0,30 26,51 1,104 28,77 1,199 30,88 1,287 32,81 1,367 34,74 1,448 0,30 63,18 2,633 64,13 2,672 65,07 2,711 66,02 2,751 66,96 2,790
0,40 45,78 1,289 49,67 1,398 53,27 1,499 56,58 1,593 59,89 1,686 0,40 108,51 3,054 110,12 3,100 114,73 3,145 113,35 3,190 114,98 3,238
0,50 68,10 1,432 73,86 1,553 79,18 1,665 84,08 1,768 88,98 1,871 0,50 160,79 3,381 163,17 3,431 165,55 3,481 167,93 3,531 170,30 3,581
0,60 91,65 1,538 99,37 1,668 106,51 1,788 113,08 1,898 119,64 2,008 0,60 215,83 3,622 219,01 3,675 222,19 3,729 225,37 3,782 228,56 3,836
0,70 114,34 1,608 123,94 1,743 132,83 1,868 141,01 1,983 149,18 2,098 0,70 268,81 3,780 272,77 3,836 276,72 3,891 280,68 3,947 284,64 4,002
1,00 136,20 1,432 147,71 1,553 158,37 1,665 168,16 1,768 177,96 1,871 1,00 321,58 3,381 326,34 3,431 331,10 3,481 335,85 3,531 340,61 3,581
0,0105 0,0115 0,0125 0,0135 0,0145 0,0375 0,0385 0,0395 0,0405 0,0415
H/D q, nlc v, M/c q, nic v, M/c q, nlc v, M/c q, nlc v, Mm/c q, n/c v, M/c H/D q, n/c v, m/c g, nlc v, Mmlc q, hlc v, M/c q, nic v, Mm/c q, nlc v, M/c
0,30 35,51 1,480 37,30 1,554 38,95 1,623 40,44 1,685 42,02 1,751 0,30 67,34 2,806 68,28 2,845 69,04 2,877 69,98 2,916 70,74 2,947
0,40 61,21 1,723 64,27 1,809 67,10 1,889 69,64 1,960 72,34 2,036 0,40 115,60 3,254 147,21 3,299 118,50 3,335 120,12 3,381 121,40 3,417
0,50 90,93 1,912 95,45 2,007 99,63 2,095 103,39 2,174 107,38 2,258 0,50 171,25 3,601 173,63 3,651 175,53 3,691 177,91 3,741 179,82 3,781
0,60 122,26 2,052 128,31 2,153 133,92 2,248 138,96 2,332 144,31 2,422 0,60 229,83 3,857 233,01 3,910 235,56 3,953 238,74 4,007 241,29 4,049
0,70 152,43 2,143 159,96 2,249 166,94 2,347 173,21 2,436 179,86 2,529 0,70 286,22 4,025 290,18 4,080 293,34 4,125 297,30 4,180 300,46 4,225
1,00 181,86 1,912 190,90 2,007 199,27 2,095 206,78 2,174 214,77 2,258 1,00 342,51 3,601 347,27 3,651 351,07 3,691 355,83 3,741 359,63 3,781
0,0150 0,0160 0,0170 0,0180 0,0190 0,0420 0,0430 0,0440 0,0450 0,0460
H/D q, n/c v, Mm/c q, nlc v, M/c q, nic v, M/c q, nlc v, M/c q, n/c v, M/C H/D q, n/c v, M/c q, nic v, M/c q, nic v, m/c g, n/c v, M/c q, nlc v, M/c
0,30 42,75 1,781 44,26 1,844 45,46 1,894 46,86 1,952 48,23 2,010 0,30 71,11 2,963 72,06 3,003 72,82 3,034 73,57 3,066 74,52 3,105
0,40 73,60 2,072 76,18 2,144 78,24 2,202 80,62 2,269 82,97 2,335 0,40 122,05 3,435 123,66 3,481 124,95 3,517 126,24 3,553 127,85 3,599
0,50 109,24 2,297 113,04 2,377 116,09 2,441 119,61 2,515 123,08 2,588 0,50 180,77 3,801 183,14 3,851 185,05 3,891 186,95 3,931 189,33 3,981
0,60 146,79 2,464 151,89 2,549 155,97 2,617 160,68 2,697 165,33 2,775 0,60 242,56 4,071 245,74 4,124 248,29 4,167 250,83 4,210 254,01 4,263
0,70 182,96 2,573 189,30 2,662 194,37 2,733 200,23 2,816 206,01 2,897 0,70 302,04 4,247 306,00 4,303 309,17 4,347 312,33 4,392 316,28 4,447
1,00 218,48 2,297 226,09 2,371 232,18 2,441 239,21 2,515 246,16 2,588 1,00 361,53 3,801 366,29 3,851 370,09 3,891 373,90 3,931 378,65 3,981
0,0195 0,0205 0,0215 0,0225 0,0235 0,0465 0,0475 0,0485 0,0495 0,0505
HID q, n/c v, M/c q, nlc v, M/c q, nic v, m/c q, nlc v, m/c q, nic v, M/C H/ID q, nlc v, M/c q, nlc v, m/c q, nlc v, M/c g, n/c v, M/c q, n/c v, M/c
0,30 48,85 2,036 50,17 2,091 51,17 2,132 52,41 2,184 53,56 2,232 0,30 74,89 3,121 75,65 3,152 76,41 3,184 77,16 3,215 77,90 3,246
0,40 84,03 2,365 86,28 2,429 87,99 2,477 90,12 2,536 92,08 2,592 0,40 128,50 3,617 129,79 3,653 131,08 3,689 132,37 3,726 133,62 3,761
0,50 124,65 2,621 127,98 2,691 130,50 2,744 133,64 2,810 136,54 2,871 0,50 190,28 4,001 192,18 4,041 194,08 4,081 195,98 4,121 197,84 4,160
0,60 167,43 2,810 171,89 2,885 175,27 2,941 179,47 3,012 183,35 3,077 0,60 255,29 4,284 257,83 4,327 260,38 4,370 262,92 4,412 265,40 4,454
0,70 208,63 2,934 214,17 3,012 218,37 3,071 223,60 3,144 228,43 3,212 0,70 317,87 4,470 321,03 4,514 324,20 4,559 327,36 4,603 330,44 4,647
1,00 249,30 2,621 255,95 2,691 261,00 2,744 267,27 2,810 273,08 2,871 1,00 380,56 4,001 384,36 4,041 388,16 4,081 391,97 4,121 395,68 4,160
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3HaueHus pacxoaa — q, n/c; CKOPOCTU — V, M/C NPU YKNOHaX i, . 3HauyeHus pacxoaa — g, J/c; CKOpoCTU — v, M/C NpU YKIIOHaXx i, -
HanonHeHnue DB/DH=435/500 MM Hanonnenue DB/DH=435/500 MM
H/D 0,0018 0,0021 0,0024 0,0027 0,0030 HID 0,0210 0,0220 0,0230 0,0240 0,0250
q, nlc v, M/c q, nic v, M/c q, n/c v, m/c q, nic v, M/c q, n/c v, M/C q, nlc v, M/C q, nlc v, Mm/c q, nic v, M/c q, hic v, M/c q, nic v, M/c

0,30 - - - - - - - - - - 0,30 91,07 2,429 93,13 2,484 95,20 2,539 97,26 2,594 99,33 2,649
0,40 - - - - 50,82 0,915 54,23 0,977 57,39 1,034 0,40 156,47 2,819 159,99 2,882 163,52 2,946 167,04 3,009 170,57 3,073
0,50 - - 70,44 0,948 75,72 1,019 80,77 1,087 85,45 1,150 0,50 231,92 3,121 237,12 3,191 242,32 3,261 247,52 3,331 252,72 3,401
0,60 87,15 0,936 94,93 1,020 102,02 1,096 108,80 1,169 115,08 1,236 0,60 311,35 3,344 318,32 3,419 325,28 3,494 332,24 3,569 339,21 3,643
0,70 108,83 0,979 118,53 1,067 127,35 1,146 135,80 1,222 143,63 1,293 0,70 387,83 3,490 396,49 3,568 405,15 3,646 413,81 3,724 422,46 3,802
0,80 118,52 0,991 129,07 1,080 138,67 1,160 147,86 1,237 156,38 1,308 0,80 422,05 3,530 431,47 3,609 440,88 3,687 450,30 3,766 459,72 3,845
1,00 - - 140,89 0,948 151,44 1,019 161,55 1,087 170,91 1,150 1,00 463,83 3,121 474,24 3,191 484,64 3,261 495,04 3,331 505,45 3,401

0,0035 0,0040 0,0045 0,0050 0,0055 0,0260 0,0270 0,0280 0,0290 0,0300
H/D q, nlc v, M/c q, nlc v, M/c q, nlc v, M/c q, nlc v, M/c g, n/c v, M/c H/D q, nlc v, m/c q, nlc v, M/c q, nlc v, m/c q, nlc v, m/c q, nlc v, m/c
0,30 36,13 0,964 38,82 1,035 41,31 1,102 43,68 1,165 46,00 1,227 0,30 101,10 2,696 102,87 2,743 104,93 2,798 106,70 2,845 108,47 2,893
0,40 62,46 1,125 67,07 1,208 71,34 1,285 75,41 1,358 79,38 1,430 0,40 173,59 3,127 176,61 3,181 180,13 3,245 183,16 3,299 186,18 3,354
0,50 92,96 1,251 99,80 1,343 106,11 1,428 112,13 1,509 118,00 1,588 0,50 257,18 3,461 261,64 3,521 266,84 3,591 271,30 3,651 275,76 3,71
0,60 125,15 1,344 134,32 1,443 142,80 1,534 150,87 1,620 158,74 1,705 0,60 345,17 3,707 351,14 3,771 358,10 3,846 364,07 3,910 370,04 3,974
0,70 156,17 1,405 167,59 1,508 178,13 1,603 188,18 1,694 197,98 1,782 0,70 429,88 3,869 437,30 3,935 445,96 4,013 453,38 4,080 460,80 4,147
0,75 170,02 1,422 182,45 1,526 193,32 1,622 204,86 1,713 215,52 1,603 0,75 467,79 3,813 475,86 3,880 485,27 4,059 493,34 4,128 501,41 4,194
1,00 185,92 1,251 199,59 1,343 212,23 1,428 224,26 1,509 236,00 1,588 1,00 514,36 3,461 523,28 3:521 533,68 3,591 542,60 3,651 551,52 3,711

0,0060 0,0070 0,0080 0,0090 0,0100 0,0310 0,0320 0,0330 0,0340 0,0350
H/ID q, nlc v, M/c q, nlc v, M/c q, nic v, M/c . q, n/c v, M/c q, hlc v, M/C H/D q, nic v, M/C q, nic v, M/c g, nic v, M/c q, nic v, M/c q, nic v, MiC
0,30 48,11 1,283 52,22 1,392 55,94 1,492 59,53 1,587 62,67 1,671 0,30 110,24 2,940 112,01 2,987 113,78 3,034 115,26 3,074 117,03 3,121
0,40 82,99 1,495 90,03 1,622 96,41 1,737 102,54 1,847 107,92 1,944 0,40 189,20 3,408 192,22 3,463 195,24 3,517 197,76 3,562 200,78 3,617
0,50 123,35 1,660 133,76 1,800 143,19 1,927 152,26 2,049 160,21 2,156 0,50 . 280,22 3,771 284,68 3,831 289,13 3,891 292,85 3,941 237,31 4,001
0,60 165,91 1,782 179,86 1,932 192,51 2,068 204,66 2,198 215,31 2,313 0,60 376,01 4,039 381,97 4,103 387,94 4,167 392,91 4,220 398,88 4,284
0,70 206,91 1,862 224,26 2,018 240,01 2,160 255,12 2,296 268,38 2,415 0,70 468,21 4,214 475,63 4,280 483,05 4,347 489,23 4,403 496,65 4,470
0,75 225,23 1,884 244,12 2,042 261,24 2,185 277,69 2,323 292,11 2,443 0,75 509,48 4,261 517,55 4,329 525,62 4,396 532,34 4,452 540,40 4,520
1,00 246,70 1,660 267,51 1,800 286,39 1,927 304,52 2,049 320,42 2,156 1,00 560,44 3,771 569,35 3,831 578,27 3,891 585,70 3,941 594,62 4,001

0,0110 0,0200 0,0130 0,0140 0,0150 0,0360 0,0370 0,0380 0,0390 0,0400
H/D q, nic v, M/c q, nic v, M/c q, nlc v, M/c q, nic v, M/c q, n/c v, M/c H/D g, nlc v, M/c q, nic v, M/c q, n/c v, M/c g, nlc v, M/c q, nic v, M/c
0,30 65,96 1,759 69,02 1,841 71,72 1,913 74,55 1,988 77,23 2,059 0,30 118,51 3,160 120,28 3,208 121,73 3,246 123,50 3,293 124,98 3,333
0,40 113,55 2,045 118,78 2,140 123,41 2,223 128,24 2,310 132,82 2,393 0,40 203,30 3,662 206,33 3,717 208,80 3,761 211,82 3,816 214,34 3,861
0,50 168,53 2,268 176,26 2,372 183,10 2,464 190,23 2,560 196,99 2,651 0,50 301,02 4,051 305,48 4,111 309,12 4,160 313,58 4,220 317,30 4,270
0,60 226,46 2,432 236,82 2,544 245,98 2,642 255,53 2,745 264,59 2,842 0,60 403,85 4,338 409,81 4,402 414,69 4,454 420,65 4,518 425,62 4,571
0,70 282,25 2,540 295,13 2,656 306,52 2,759 318,41 2,865 329,67 2,967 0,70 502,83 4,525 510,24 4,592 516,30 4,646 523,71 4,713 529,89 4,769
0,75 307,20 2,569 321,21 2,687 333,60 2,790 346,53 2,898 358,78 3,001 0,75 547,13 4,576 555,19 4,644 561,78 4,699 569,84 4,766 576,56 4,822
1,00 337,06 2,268 352,52 2,372 366,19 2,464 380,46 2,560 393,98 2,651 1,00 602,05 4,051 610,97 4,111 618,25 4,160 627,17 4,220 634,60 4,270

0,0160 0,0170 0,0180 0,0190 0,0200
H/D q, n/c v, M/c q, n/c v, M/c q, n/c v, Mlc q, nlc v, M/c q, nlc v, M/c
0,30 79,55 2,121 82,14 2,191 84,59 2,256 86,65 2,311 89,01 2,374
0,40 136,79 2,464 141,22 2,544 145,40 2,619 148,92 2,683 152,95 2,755
0,50 202,86 2,730 209,40 2,818 215,57 2,901 220,77 2,971 226,72 3,051
0,60 272,45 2,926 281,21 3,020 289,46 3,109 296,43 3,184 304,39 3,269
0,70 339,45 3,055 350,34 3,153 360,61 3,245 369,27 3,323 379,17 3,412
0,75 369,42 3,090 381,27 3,189 392,44 3,282 401,86 3,361 412,63 3,451
1,00 405,73 2,730 418,80 2,818 431,14 2,901 441,54 2,971 453,43 3,051
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3HayeHuA pacxopa — g, 1/c; CKOPOCTU — V, M/C NPU YKIOHAX i, 3HauyeHus pacxoaa — q, n/c; CKOPOCTU — Vv, M/C NPU YKNOHAX i, .
HanonHeHnune DB/DH=548/630 MM HanonHeHue DB/DH=548/630 MM
H/D 0,0018 0,0021 0,0024 0,0027 0,0030 H/D 0,0150 0,0160 0,0170 0,0180 0,0190
q, nic v, M/c q, nic v, M/c q, n/c v, M/c q, nic v, m/c q, nlc v, M/c q, n/c v, M/C q, n/c v, M/c q, nlc v, m/c q, n/c v, M/c q, nlc v, M/c

0,30 - - - - - - - - - - 0,30 141,65 2,380 146,42 2,460 150,63 2,531 154,84 2,602 159,06 2,673
0,40 - - 88,39 1,003 94,76 1,076 101,21 1,149 106,78 1,212 0,40 243,38 2,763 251,53 2,855 258,72 2,937 265,91 3,018 273,10 3,100
0,50 120,88 1,025 131,61 1,116 141,04 1,196 150,60 1,277 158,85 1,347 0,50 360,75 3,059 372,77 3,161 383,39 3,251 394,00 3,341 404,62 3,431
0,60 162,83 1,102 177,24 1,200 189,90 1,285 202,71 1,372 213,79 1,447 0,60 484,32 3,278 500,42 3,387 514,63 3,483 528,84 3,579 543,05 3,675
0,70 203,26 1,153 221,20 1,254 236,96 1,344 252,92 1,434 266,71 1,512 0,70 603,29 3,421 623,31 3,635 640,98 3,635 658,65 3,735 676,31 3,835
0,75 221,32 1,166 240,84 1,269 257,99 1,360 275,36 1,451 290,36 1,530 0,75 656,51 3,460 678,29 3,575 697,51 3,676 716,73 3,777 735,94 3,879
1,00 241,76 1,025 263,22 1,116 282,09 1,196 301,19 1,277 317,70 1,347 1,00 721,49 3,059 745,55 3,161 766,78 3,251 788,00 3,341 809,23 3,431

0,0035 0,0040 0,0045 0,0050 0,0055 0,0200 0,0210 0,0220 0,0230 0,0240
H/D q, nic v, M/c q, nlc v, M/c q, nlc v, M/c g, nlc v, M/c q, nic v, M/c H/D q, n/c v, M/c q, nlc v, M/c q, nic v, M/c q, n/c v, Mm/c q, nic v, M/c
0,30 67,07 1,127 72,04 1,211 76,70 1,289 81,12 1,363 85,03 1,429 0,30 163,27 2,743 167,01 2,806 170,76 2,869 174,51 2,932 178,25 2,995
0,40 115,78 1,314 124,31 1,411 132,28 1,502 139,86 1,587 146,56 1,664 0,40 280,29 3,182 286,69 3,254 293,08 3,327 299,48 3,399 305,87 3,472
0,50 172,18 1,460 184,80 1,567 196,59 1,667 207,79 1,762 217,70 1,846 0,50 415,23 3,521 424,66 3,601 434,10 3,681 443,53 3,761 452,97 3,841
0,60 231,66 1,568 248,58 1,682 264,40 1,789 279,42 1,891 292,69 1,981 0,60 557,25 3,771 569,88 3,857 582,51 3,942 595,13 4,028 607,76 4,113
0,70 288,96 1,639 310,02 1,758 329,71 1,870 348,40 1,976 364,92 2,069 0,70 693,98 3,935 709,67 4,024 725,37 4,113 741,07 4,202 756,77 4,291
0,75 314,57 1,658 337,49 1,779 358,90 1,891 379,24 1,299 397,21 2,003 075 755,16 3,980 772,23 4,070 789,31 4,160 806,38 4,250 823,45 4,340
1,00 344,35 1,460 369,59 1,567 393,18 1,667 415,58 1,762 435,40 1,846 1,00 830,46 3,521 849,33 3,601 868,20 3,681 887,06 3,761 905,93 3,841

0,0060 0,0065 0,0070 0,0080 0,0090 0,0250 0,0260 0,0270 0,0280 0,0290
HID q, hic v, Mic q, nic v, Mic q, nic v, M/iC g, nic v, mfc q, nic v, M/c HID q, nic v, Mm/c q, nic v, Mic q, nic v, Mic q, nic v, Mic q, nic v, Mic
0,30 89,08 1,497 92,90 1,561 96,26 1,618 103,40 1,737 109,51 1,840 0,30 182,00 3,058 185,28 3,113 189,03 3,176 192,31 3,232 195,55 3,286
0,40 153,49 1,742 160,04 1,817 165,78 1,882 177,99 2,020 188,44 2,139 0,40 312,27 3,544 317,86 3,608 324,26 3,681 329,85 3,744 335,37 3,807
0,50 227,96 1,933 237,63 2,015 246,12 2,087 264,16 2,240 279,61 2,371 0,50 462,40 3,921 470,66 3,991 480,09 4,071 488,35 4,141 496,48 4,210
0,60 306,45 2,074 319,41 2,162 330,78 2,239 354,96 2,402 375,66 2,542 0,60 620,38 4,199 631,43 4,273 644,05 4,359 655,10 4,434 665,99 4,507
0,70 382,03 2,166 398,16 2,258 412,32 2,338 442,39 2,509 468,14 2,655 0,70 772,46 4,380 786,19 4,458 801,89 4,547 815,62 4,625 829,15 4,702
0,75 415,83 2,191 433,37 2,284 448,77 2,365 481,50 2,538 508,50 2,685 0,75 840,52 4,430 855,46 4,508 872,53 4,598 887,46 4,677 902,18 4,755
1,00 455,91 1,933 475,26 2,015 492,24 2,087 528,32 2,240 559,22 2,371 1,00 924,80 3,921 941,31 3,991 960,18 4,071 976,69 4,141 992,97 4,210

0,0100 0,0110 0,0120 0,0130 0,0140 0,0300 0,0310 0,0320
H/D q, nic v, M/c q, n/c v, M/c q, n/c v, m/c q, nic v, M/c q, nic v, M/c H/D q, n/c v, M/c q, nlc v, M/c q, n/c v, M/c
0,30 115,72 1,944 121,65 2,044 126,74 2,130 131,93 2,217 137,07 2,303 0,30 198,83 3,341 202,11 3,396 205,39 3,451
0,40 199,06 2,259 209,20 2,375 217,90 2,473 226,77 2,574 235,55 2,674 0,40 340,97 3,870 346,57 3,934 352,16 3,997
0,50 295,30 2,504 310,27 2,631 323,13 2,740 336,22 2,851 349,19 2,961 0,50 504,74 4,280 512,99 4,350 521,25 4,420
0,60 396,67 2,685 416,73 2,820 433,94 2,937 451,47 3,055 468,84 3,173 0,60 677,03 4,582 688,08 4,657 699,12 4,732
0,70 494,28 2,803 519,23 2,944 540,64 3,066 562,44 3,189 584,04 3,312 0,70 842,88 4,780 856,61 4,858 870,34 4,935
0,75 537,93 2,835 565,08 2,978 588,37 3,101 612,08 3,226 635,58 3,350 0,75 917,11 4,833 932,05 4,912 946,98 4,991
1,00 590,59 2,504 620,54 2,631 646,25 2,740 672,43 2,851 698,38 2,961 1,00 1009,48 4,280 1025,99 4,350 1042,50 4,420
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Tun [pedebHas bucoTa 3ackinku HAd bepxom Tpyd H3 b m 8aa Tpyd
cnocoda
[pyHTH Cxema YKAGBKI TpedobaHua K no TY 2248-001-76167990-2005
ocHobaHMS YKAoigm N cTp FPYHTOM 30CHINKW | noaunponunaeH roppupobanHe ¢ 8byxcaomHon ctenxom(ITT*NIPATMA®)
T : nasyx
Py 160 | 200 | 250 | 315 | 400 | S00 | 630
MecTHem rpyHT C
77 —— NOCAQMHLM Pa3pabHUbaHWEM
Vza , A U YNAOTHEHWEM i
NecuaHse (kpome rpabeAucTex) B L
FPYHTH C pacHeTHHM conpoTub- m)// %
aetvem He meree 0,1 Mo - NecuoHsm rpyHT (KpoMe
Elrclent) za 1 | nwinebaToro) ¢ ynaoTHeruem 6 6
' 20 8o Kcom =0,92
[Ry=0, IMNaC1kre/cm? )]
dH
[pyHT 30CHMKM . MNecyoHbm rpyHT (kpome
nasyx . NuAebaToro) ¢ ynAOTHEHWEM 9 8
20 8o Kcom =0,95
MpyHT 30CHNKMK MeCTHw FpyHT C
/ nasyx R nocAonHeM pa3pabrubaHuem
NAQTHE
[ AvhucToie, rpobeaucTsie “ / MECTHWA FPyHT 777 | R
FPYHTBI, KPYNHO OOAQMOYHBE $/// '/2/_ ,§)//.' _ %
CKOAbHbBIE nopoau C pocyeT- SO '. ,l» : : S ——3—_ HGC‘-IOHNPI rp)’HT (KDOMe
: \ - 20 neaedaToro) ¢ ynaoTHeHueM 4 6
HuM conpoTubaenHviem 30 Kcom =0,92
He mMeHee 0,1 MMa C(lkrc/cm?)
[Ro=0, IMNaC1krc/cM?))
4 MecuyoHbm rpyHT (KpoMe
NodroTobka w3 20 NuAebaTOro) C yNnAOTHEHUEM 8 S
NeCY0HOr 0 rPyHTO do Kcom =0,95
Mpu 30CHNKe TPOHWEW MECTHM rPYHTOM B0AXHH SbTb MCMOAL3ODOHH MAFKUE MPYHTH CK 2416‘06‘03
(NeCYOHHE, MAMHUCTHE, 30 UCKAKHeHueM Tbepduix I AuH, NPUPoGdHO-T pabumHLe cMecu o [ g foan. | foro
de3 kpynHuix BrAoNEHUR) . Hou.Mact. | ToAmMaueb 5. 24y Crodua | Auct MucTob
} pedeas NpuMeHeHUs NOAUNPONUAeHOBbX
Jon.mou.n | Koponeb L los.oh P.N. 1 2
a.wx.np |lleroxoba v 504 ToppvpobonHbx Tpyd ¢ 8byxcaonHon YN *MOCUHXMPOEKT*
uenomwr. | MaawTuHG | AAf (0506 crenwon “Tparmo®
Huoutp. |EpWOBD0  LJ/JAf 0506 MacTepckas N 3
/
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Tun MpedeasHas bucoTa 3acsinkv HaO bepxom Tpyd H3 & M Gaa Tpyd
cnocoda
[pyHT Cxema JKAQBKI TpedaobaHua K no TY 2248-001-76167990-2003
ocHobaHms YKAoag“ N cTp FPYHTGM 30CHINKU | noaunpormaeH rogpupobarkbin ¢ byxcaomHon cTerkon(NN*TIPATMA")
Py ' nasyx
160 200 290 313 400 900 630
[pyHT 30CHINKK
/ na3yx MecTHum rpyHT C
— NoCAOMHEM Pa3pabHUbaHWeM
BoAoHACHILEHHbE FPYHTH C 7/ [ mecThom FpyHT 77 o R
pacHeTHEM CONPoTUbAEHWEM S//\/ '/-‘//_ o /// =
He menee 0,1 MMa I = _ 0
, ; : eCHOHLM FPYHT (Kpome
(Ixre/cm®) _9 | nwAebaToro) ¢ ynaoTHeHvem | 6 6
co caadon BodooTdaven el 8o Kcom =0,92
[ROZU. IMNa( 1krc/cm? )]
MecyaHbm FpyHT
ﬂgg;mobua rpobumio- 6 (kpome nuaebaTtoro) ¢ 8 8
4 ! cl ynaoTHenuem do Kcom ==0,95
Ororobka U3 NeCYOHOro FPyHTO
[pyHT 30CHINKK
/ nasyx MeCTHbM FpyHT C
T — nocaonHuM po3pabHubaHnem
27/ [ mecThem rpynt 77 | ¥ YNAQTHEHUEM
[pyHTH C pOCHETHHIM == _ _ =
ConpoTUDACHUEM HE MgHee /</ e § s =
0,1 MoClkre/en™) - S - NecugHum rpyHT (KpoMe
c boamoxHon HepabHoMepHon o ! L Y NbAEDATOrO) C YNAOTHEHUEM 6 6
ocadkom B do Kcom =0,92
[Rg=0, IMNaC1krc/cn? )] SN T
//\ : & di
A—jv ] 8 NecuaHsm rPyHT (KpoMe
00 nuAebaToro) ¢ ynAOTHEeHWeM
Ocobarue xeneoderoroe B19 30 Kcom =0,95 8 8
Modr orobO 43 NECHEHOr0 rPyHTO
Mct
CK 2416-06-03 2
Uam | Auct N 8oxym. Nodin. flota




Tun 1; @2
2' ‘ MecTHbIA rpyHT . =
////‘ ' //// & ¥ : HapyxHeimlpuHa  TpaHwew Pacxo8 matepuaaod Ha 10 n.m.Tpydonpoboda, ™3

: : o dvameTp c | e%/\e— ModroTobka 13 neckHaHoro rpyHTA (3acsinka TpaHweu ¢ nobelw.cTen.yn-s

v/ / Tpydel [IHOTKOCO™ HpVIFlMM, B TpaH-[ TpoHwee ¢ oTwkocamu 1:n® TPOH-|B TpaHwee ¢ oTkocamu 1:n

. MM MU, B B1 tieer ¢ . ) ) ) nee € ) ) ) )

‘>\\ J kpenaer) 1:0,501:0,79 1:1 [1:1,25kpenaen| 1:0,5[1:0,75 1:1 [1:1,25

. - 160 660 | 700 1,05 | 1,10 1,16 | 1,22 1,27 3,00 | 38|24 | 2% | 38

200 700 | 700 | 1,05 |1,16|1,22|1,28 1,33 | 3,19 | 21| 2% | 3% | 8%

8 wan B 250 | 750 | 750 | 1,13 |1,24|1,30|1,36|1,42 | 3,65 —E;},—g— 2;33 g;gg ;%E

0 ,02 8,

319 815 815 1,83 1,34 1,40 1,46 1,58 4,30 _7:“6_ 8.50 9.90 11,30

30cHnKa rpyHToM ¢ nobswenHon 400 900 | 900 | 1,35 |1,46]1,52|1,58|1,64| 5,00 | &8 | &% | 0 | 14k

a CTeneH—bn yn/\OTHeHMﬂ 9.84 0‘ 84 8, 44 4, 04

As Twna 1 - necuamsM Keom)0, 92 300 1000 | 1300 1,95 | 1,61 1,67 | 1,73 (1,79 | 8,44 | 7430 | 1260 | 1430 | I7.00

R Y R 630 | 1130 | 1430 | 2,15 | 1,80 1,86 1,92 | 1,98 | 10,20 | 17| 1388 | J&.3¢ | J8.80
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Tun 3;

4

=

¥

\

MeCcTHumM rpyHT

e

//// ,

A

-

VR

—

. 0dvems padot domsl Npu cnocode ykAGOku OT8eAbHuMM Tpydamu.
. 3acunka TpoHwew Npou3boduTcA necuaHsM rpyHTOM € ynaoTHeHuem Kcom)0,92; Kcom)d, 95
(NpumMeHeHWe necHaHbix NeiaedaTex rpyHTod He BonyckaeTcs).
. Mpn yxkaaBke Tpyd HO y4aCTkOX nepecedeHns ¢ abTOMOSMAbHEMM GOporaMu, yAuuamu, npoesdamm
U NACWAAAMU HOCEACHHBIX NYHKTOD U MPOMBWAEHHBX NAOWOGOK, uMeluuMM NOKpuTus ycobepuercTbo-
BonHOro Tuna, 30CHNKa TpoHwew Ha Bco rAySuHy GoaxHa Npou3boduTbCsA NECHaHEM FPYHTOM C
NocAOMHEM ynAoTHeHuem 8o Kcom) 0,993.
. B uucauteae 8o odvem rpyHTa 8an ykaolku Tpyd Ho rpyHTOboe naockoe ocHobanue, a b aHome-
HOTeAe - HO nAockoe ocHobownue ¢ necuaHom nodroTobkon.

‘ b=
&)
x%% | 5
/A A/ /4 N
B uan BI [ ModroTobka w3
1 NecHaHoro rpyHTa
Kcom)0,95 N4 -
30cHNKG rpyHTOM ¢ NOBbWweHHO Uam.| MucT | N Bokym. Modn. | fara CK 8416 06 04
TeneHbld YNAQTHEeHUA 4
dan wa‘loeIB iy ne)z:nguneK‘;om}O 92 Howmoct. | ToAmaued zﬁq‘ UkagOka Tpyd NN “Mporma’ Ha Crodus | Avet MvcTob
Oaa Tvna 4 - necwamsM Kcom)0, 93 Lo el e ©3.95 vhToboe naockoe ocHoboHue ¢ PI. ! !
n__| Uenoxoba sifys & FYN*MOCUHKMPOEKT*
HenoaHuT . Xodoc Z%%2fra£W£ 30CHNKOW NEecKoM C NobbiweHHon
Hxowtp. | Epwoba 2y v5.06 CTeneHbl YNAOTHEHUA Mactepckaa N3
4

.\CK2416\rpyHToBOE nnockoe.dgn 17.05.2006 14:08:00




|

g/// '

Tun 3; 6

Y

Vi

2l

30CHNKG FPYHTOM C NOBLWEHHOW CTEeNneHb

A 7 MeCTHUM [PYHT

W Za

150[150

ynaoTHeHus Gas Tuna 6-necuqaHsm Kcom=0,92
Tuna 7-necudaHsM Kcom >0, 95

|| ®
] B¢B,) |
NodroTobka rpabumHo-wedeHoHHaA
drpamdodbanHas B rpyHT uaAu
deTonHaa B7,3
NoGroTobrka n3 necHaHoro
rpyHTa Kcom=0,95
Paamepel, mm Pacxo@ matepmancd wa 10 n.m., w3 . 08vems padoT AaHs npu cnocode ykAaBKku
HopyxH. oTdeAbHbMU TpydaMu .
duameTp TpaHWewn nodroTobku Modrotobka u3 NodroTobka “3 NECcYoHOro rpyHTa 3ocwnka rpyHTOM € NOBbIW.CTeneH. yNnAQTHEeHNA . 3acenka TpoHweu Npou3dodUTCH NecHaHbM
Tpyd Fpobua u wedHs ) b . rpyHTOM C ynaoTHeHuem Kcom)d, 92;
DH, |C OTKOCOMM |C KpenAeHUAMM iy ?:L[;;J:gfe b TpoHwee ¢ oTkocamu l:n . r}(p;:::ge B TpaHwee ¢ oTkocaMM 1:n Keom),95 (MouMererme necHoHix
" B Bl b kaacca B7,5 |aermsmu| 1:0,5 | 1:0,75] 1:1 | 1:1,25|aermsamm| 1:0,5 [1:0,75 | 1:1 |1:1,83 nbirebaTex rpyHTob He donyckoeTca).
. Mpu ykaaQGke Tpyd HO yHOCTKAX NEPeCeHeHUs
160 660 700 260 0,39 1,05 | 1,10 | 1,16 | 1,22 | 1,27 | 3,02 | 4,58 | 5,46 | 6,33 | 7,2l L L T e SRl L LT
npoe3domMu ¥ NAOWOGAMM HOCEeAeHHBX NYHKTOD u
NPOMBIWACHHEX NAOWOOOK, UMEDWUMU MOKPHTUA
200 700 700 300 0,45 1,05 | 1,16 | 1,22 | 1,28 | 1,33 ) 3,19 | 5,19 | 6,19 | 7,19 | 8,18 ycogepngCTbogoHHoro I, (Beuig TpoHwen
Ha bco GamHy GoAxHa Npou3dodMTLCA NECHOHbLIM
230 730 730 360 0,33 1,13 l,e4 i 36 || 2 | 860 || 6,03 Fe 8t i FPYHTOM C MOCAOMHBIM YNAOTHEHWEM
Kcom =0,99.
315 813 815 420 0,63 1,3 | 1,34 | 1,40 | 1,46 | 1,52 | 4,30 | 7,10 | 8,50 | 9,90 | 11,30 . YBeabHum Bec rpyHTa b CyxoM COCTOSHWM Npu
NobLWeHHOM CTeneHu ynAoTHeHua GoaxeH duiTb
400 900 900 300 0,75 1,35 | 1,46 | 1,52 | 1,58 | 1,64 | 5,00 | 8,50 | 10,30 | 12,00 | 13,80 He meHee 1,5T/M3  Npu 30CHNKE NECHaHHM
rpyHTOM 1 cynecamu u 1,6 T/M npu 3aceinke
500 1000 1300 600 0,90 1,95 | 1,6l 1,67 | 1,73 | 1,79 | 8,40 | 10,40| 12,60 | 14,80 | 17,00 CYMAVHKQGMU U [ AUHOMU .
630 1130 1430 730 1,10 2,15 | 1,80 | 1,86 | 1,92 | 1,98 | 10,20 | 13,10 | 16,00 | 18,80 | 21,70
CK 2416-06-03
Uan | Auct N Qoxym. Nodn. flota
Hou.Moct. |Toamaveb Zg o566 Ukaadka Tpyd MN*Mparma’ Ha Crodua | Auct AvcTob
Jou.nov.n|Koponed ~ & & | 0594 rpabumHo-wedeHouHyo uav SeTorHyio| PN | !
Famx.mp |lleaoxoba 4 {53’& nodrotobky ¢ sacwnkonm neckoM | [UMT*MOCUHXNPOEKT*
Ucnomur. | MOARTUHG — 5. 08| ¢ nobbWeHHOM CTeneHso
H.kontp. |Epwoba M- | v506 yNAOTHEHUS MacTepckaoA NS
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a
lcaom nepramuHa

OcHobanue xeaezodeTonHoe B1S

rpyHTa Keon=0,95

NodroTobka M3 nec4aHoro

nobuiweHHOn CTeneHbl
yNAOTHeHUA GAA TuNa 7-necyaHsM ¢ Kcom

>

—

0,92

Tuna 8-necuaHeM ¢ Kcom > 0,95

ce

PosMepbl‘ MM POCXOa MOT@pMO/\Ob HQ 10 n.M. ) M3 1. Odbems pOéOT JaHb npu cnocode
HopyxH. Oooboe xerea0 ykAQOku 0TdeAbHEMU TpydaMu.
aTM;;g’JD TpaHwew OcHobarus nepro’éerounoe kaacco B1S Nodrotobka u3 nec{aHoro rpyHTa 3ocunka rpyHTOM ¢ Nobuiw.CTENeH. yNAQTHEHUA 2. 30cHnKa TpoHWen nponabodnTes
Du, [C OTKO-|c kpen- MuH, [beToH /ApMaTYPHOA(b TpoHwee b tpoHwee ¢ oTkocomu 1:n  |b TpoHwee| B TpaoHwee ¢ oTkocamu 1:n NeCHOHM FPyHTOM C %“AOTH?HM?N
COMU  |AeHUAMM CTOAb, |C Kpen- ¢ Kpen- Kcom0,92; Kcom}0,93 (npumeHeHue
MM B B1 alblc M| M3 kr |nerHmsmml 1:0,5 [ 1:0,75] 1:1 | 1:1,25|nermamm| 1:0,5 [1:0,75 | 1:1 |1:1,25 necyaHsx NeAedaTex rpyHTOB He
donyckaeTtca) .
160 660 700 [150 |360| 75 | 5.6 |0,54| 30,1 1,05 1,10 | 1,16 | 1,22 { 1,87 | 3,028 | 4,58 | 3,46 | 6,33 | 7.2l
3. Npu ykaaOke Tpyd HA yuvOCTKAOX
200 700 700 [150 (400 75 | 6,0 | 0,6 39,42 | 1,05 | 1,16 | 1,22 | 1,28 1,33 | 3,19 5,19 | 6,19 | 7,19 | 8,18 nepeceyeHns ¢ 0bTOMOGMALHbIMU
doporamu, yauuomu, npoesdamm
250 750 750 [150|450| 75 | 6,5 | 0,68 40,0 1,13 | 1,24 | 1,30 1,36 | 1,42 | 3,65 | 6,05 | 7,2 8,4 9,6 W NAOWOTAMU HOCEACHHBIX NYHKTOD
W NPOMBIWAEHHBIX NAOWAJOK, uMenwuMK
s | 815 | 815 |150|515| 75 | 7,15 | 0,77 49,62 | 1,23 | 1,34 | 1,40 | 1,46 | 1,52 | 4,30 | 7,10 | 8,50 | 9,90 | 11,30 noxpuTusa ycobepuercTbobonHoro Tvna,
30cHinka TpoHwew Ha bcio rayduHy doaxHa
400 900 900 |200 |600|100| 8,0 | 1,2 | 41,63 1,35 1,46 | 1,52 | 1,58 | 1,64 | 5,00 | 8,50 | 10,30 | 12,00 | 13,80 npon3boduTCA NecyHoHHM FPyHTOM
C NOCAOMHHM ynAOTHeHweM do Kcom = 0,93.
500 1000 | 1300 |200|700|100| 9.0 | 1,4 | S1,62 | 1,95 | 1,61 | 1,67 | 1,73 | 1,79 | 8,40 | 10,40 12,60 | 14,80 | 17,00
630 1130 | 1430 |200|830|100( 10,3 | 1,66 53,06 | 2,15 | 1,81 1,86 | 1,92 | 1,98 | 10,20 | 13,10 | 16,00 | 18,80 | 21,70
4. YdeabHsm Dec rpyHTa B CyxoM COCTOSHMM Npu NODBIWEHHOM CTeneHu ynAoTHeHus Goaxe
SuTb He mMeHee 1,5T/M3  Npu 30CHMKE NECHOHHM FPYHTOM U cynecsmu u 1,6T/m3
NPY 30GCHINKE CYrAUHKOMUA U M AVHOMA. CK 8416—06—06
5. ApmaTypHwe ceTku Cl- cM. aucT i "A“” - Na""Y"'b flon. | A8t e .
6. CToxu DHoxaecTky (8e3 cbapku) padoden apMATyps CeTOK GOAXHH UMETb OAuHY 2::.“:.1; KgAZiqg *’ﬁ; (”\/ o,::;i UkaaBia Tpyd MN*MPATMA* Ho F’,°r"]“ il Mclr
nepenycka (HoxAecTku) J00mMM. — HORe - 195.9% yore308€TOHHOE NAOCKOe OCHObOHME l
Lol i o 227 ['YN"MOCUHXMPOEKT*
—N I AL C 30CHNKOM NeckoM C NObbWeHHOn
H-Komp.. Epw0b0 wﬂ,{/ jiﬂ; CTeneHbld YNAOTHEHUA MOCTE’pCKOﬂ NS
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BedomocTs pacxoda ctam Ha 10 n.mM xeae300eToHHOro ocHObaHUA, Kr

2 x| <
wor200 s
(&)
100 200x49=9800 100
10000
Pasmepn, MM Macca Macca
Mopa n |No3. HoumenobaHne Koa.| 1 @Get., | nsdeaus,
uzdeavs | A 5 c K KI
1 12 A-1 L=10000 3 8,88
C1-1 |310 | 100| 35 | 2 30,1
2 D 6 A-I L=310 50| 0,069
1 D12 A-1 L=10000 4 8,88
Cl1-2 [350]100| 25| 3 39,42
o D6 A-] L= 350 30 0,078
1 12 A-] L=10000 4 8,88
C 1-3 |[400 | 100| S50 | 3 40,0
e D6 A-1 L=400 50| 0,089
1 12 A-1 L=10000 5 8,88
C1-4 |470 [ 100 | 35 | 4 49,62
e D6 A1 L=470 50| 0,104
1 D12 A-1 L=10000 4 8,88
C1-5 [S50]150| 50 | 3 41,63
' D6 A1 L=550 50| 0,122
1 D12 A-1 L=10000 3 8,88
Cl1-6 [ 650|150 | 25 | 4 91,62
e D6 A-] L= 650 90| 0,144
1 D12 A-1 L=10000 N) 8,88
C1-7 | 780|150 | 90 | 4 33,06
2 | @ 6 A-] L=780 30 0,173
CK 2416-06-07
Uam | Auct N doxyn. Modn. foto
Hou.Moct. |TOAMQueb Crodua | Auct Auctob
3on.Hou.n | Koponaeb P.M. 1 ]
[A.vHx.Np lllerxobo % % Cetka C 1-1...C 1-7 rg”'MUCHHanOEKT'
Ucnonwr. | Bakaeba £ |05.0¢
H.xontp. |Epwoba et 05,04 MacTepckas NO

U3Beauna apMaTypHbie
HopyxH.
duameTp ApMOTYpPO KAQCCQ
Tpydu Maopka
DH, 3AEMEHTO A-1 Becero
MM
rocT 5781-82
a6 | Dlé UToro
160 el 3,45 | 26,64 30,1 30,1
200 £ i-¢ 3,9 135,52 39,42 | 39,42
315 C1-4 5,22 | 44,4 49,62 | 49,62
400 € 1-5 6,11 135,52 41,63 | 41,63
500 C 1-6 7,02 | 44,4 51,62| 951,62
630 € 1~7 8,66 | 44,4 93,06 | 953,06
CK 2416-06-08
Usm | Auct N doxym. NModn. | flota
Hou.Moct. | ToAMOued 25, 08 Crodua | MAwct Avctob
Jon.Hou.m |Kopoaeb o2 oS ob BedomocTe pocxoda CTaAM P.N. | 1
Fawznp |lleaokoda V3-% wa 10 n.M xeAe308eTOHHOro " ’
Uenonwr. |bOKaeda |28 |05.06 ocHobaHus FON“MOCHHXMNPOEKT
Hxowp. | Epwobo ST (96,06 MacTepckaa N3
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Cteik noaunponuaeHobeix roppupobaHHbIX Yzea "A’
rpyd ‘MIPATMA” == ——= PeaunHoboe koAbLO
Pe3auHoboe koAbUO
; LpH cwT.
LpbH | CbapHom wobd M\
. b
Hanpabaerue 1% i i =
NOTOKQ oz &I‘,
Ee o e G e o
] 1 = (YL S
PeauHoboe koAbUO
cwr.
HopyxHbin | BHy TperHun| TOAWMHG PacTpyd PeauHoboe koAbLO
dnameTp uaMeTp | CTeHKU [Hq : - : i
PYXHb | BHY TpeHHui HapyxHein  |BHY TpeHH
Tpyu, | Tpyde, | TPYOS, | Buamerp, VIOpMeTp flavHa @M%IY’IE’TD, a)liloﬂeTp, Bucota, | WmpuHa, | Macca,
DR, mm Db, MM | S, MM | Don, mM | Dpb, mv | LpH, MM | LpdH, MM | Dk, mM | DiB, MM h, mm | b, MM KI
160 139 10,5 184 161 140 114 137,4 leb, | Pl 6,3 0, 0224
200 174 13,0 ce’ 202 162 113 172,0 197,38 14,2 FRs 0,047
220 c18 16,0 283 eoc 183 129 215,6 199,0 16,6 F 0, 062
315 276 19,5 333 318 cll 148 290,7 269, 0 cl,7 8,4 0,134
400 348 26,0 431 404 290 160 366,6 337,0 29,6 10,8 0,302
200 434 33,0 054 205 302 188 437,7 420, 0 37,17 13,9 0,627
630 946 42,0 692 636 373 232 ST 228, 0 49,5 16, 3 1,132
1. Tpy®u GoaxHb NOCTOBAATLCA B KOMNAGKTE C pe3uHODLMU YNAOTHUTEALHBIMA KOALLOMU e el o e CK 84 1 6_06_ 09
npouabodeTba gupmy “Vorsheda”. Hou.Mact. | ToAmMaued 3. of CTuxobue coeduHeHus Cradus Mact AucTob
gm'mq'" il %\‘)S‘g" NOAUNPONUAEHODBIX P, l :
u;:::;? ﬁzgingo Vf’j:, roppupobaHHLx ¢ byxcaomHon [Yr*MOCUHXMPOEKT*
H.ontp. |Epwoba e }y,::ag cterkon Tpyd ‘Mparma’ MacTepckas NO
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Mpoxod Tpydonpoboda us (N Tpyd “Mparma”
yepe3 CTeHKM KoAoBua 13 COOPHbIX

aneMeHTob

CdopHas x.0.KOHCTPyKUWSA 100-130

080mMa U3 MOHOAUT .

xeae3odeToHa B1S

C1a0uAn3UpOBOHHY
‘ rPpyHT

Mpoxod Tpydonpoboda w3 MM T1pyd ‘lparma”

4yepes CTeHKW KOAOBUQ M3 MOHOAUTHOM O

MOHOAMTHEA X.3.KOHCTPYKUMA

PeauHobuie koabLG

2 ut.

150

xeAe300e TOHQ

100-130

bepma

Tpyda MN*Mparma”

Jadeaka OeToHOM

B1S

2d

poxod Tpydonpoboda w3 MM tpyd “Mparma”

yepes CTeHKkW Tunoboro KOHOAU3AUMOHHOMO
KoA0QUQ

Tunobom koaodeu

100-150  50-100
Jo0eaxa GeToHOM 1 ] ]
BIS 1 \
150
Ly
mm ]
2
__<2 __________ 7\ B
Tpyda NN*Mparma’ e

PeauHobue koAbl
e ut.

1. Npu Huskom ypobre rpyHTObbx BOG HO KoHeu TpyOw o8ebaeTcs 08HO KOABUO.
2. 3adeaxy oTbepctum b cTeHe bunoAHATL U3 deToHa kaacca B1D

¢ opmupobanvem cetkom d=6A-1 s4.150x130Mm.
3. YnaoTHUTeAbHHe KOAbUG nocTabaswTca eupmonm ‘Vorsheda” .

CK 2416-06-10
Usm.| At | N doxymenta Modn. | floto
Hav.mact . | Tomaved ps.0 Mpoxo8 noAunponuAeHodEX Gidbes | et | M
i K°p°“eg 0505 rogpupobarkux ¢ dbyxcaomHon | ! '
ngomm. u,';gi;% ¢ f:c_j:,' cterkom Tpyd ‘Mparma’ yepes FYN“MOCUHXNPOEKT *
H.xontp. | Epuoba Il o506 CTeHku koAoOued Mactepckas NS
/

L
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DeyTanea

Uknagka MM tpye ‘llparma’ DH=160+630 MM

B CTA/IbHOM ®JT/14Pe

LeMeHTHHA POCTBOP

150

Unop

Taxu

CTanbHOM XOMNT

NN teyew ‘lMparma’
DH=160%¢630 MM

Monosbs

MogroToska servoHHas B7,5

KOHCTPYKUMA X.B. OBOMMbI HA

M tpyeax ‘leparma” DH=160+630 MM

Xene306eTOHHAS 0BOMMA
BISW4

MN teyew ‘lMparma”
DH=160+630 MM

Mogarotoeka seToHHas B7,5
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Uknaaxka [ 1trye “llParma’ DH=160+630 MM

26

B MMUMKPOTOHHE/1e

LlemeHTHLM PacTBOP

.................................. Urop
% .................. ; / —_ . /AR Tgxm
L MG s s o i oa v w AT ANSEEN AN - s b e
r
| S | SRR 4 KN -
-} IR | AR WL O\ L
4 R I / .......
=t Mo SRS Nt/ VN - s o
Q ......

CtanbHom XOMYT
g v e o | 30.é££4
f'S\, ’<\~7 MM teyes ‘Mearma’
DH=160+630 MM

Monosbs

T PUMUMeEeUAHMWUE

Meu npoknagke (M Trye ‘MParMa’ B CTA/bHBIX @YTASPAX U MUKPOTOHHENAX HEeOoBX04UMO
PA3PABATHBATHL MPOEKT KPeNAeHUS TPYB A/ KAXA0ro TOHHeAs UHAMBUANYA/LHO
KOHCTPYKUUA 1 OPMUPOBAHUE Xene306eTOoHHLX osomM ans [ Teye ‘llparma’
PA3POBEATHLBAETCH A/ KAX40ro MPOeKTd WUHAMBUAYA/LHO

BeToHHYO NMOArOTOBKY B CTA/bHLIX ®YT/ISPAX U3 MOHO/UTHOrO BeToHa BIS

BLIMOAHATL C MPOPKTHLIM YK/OHOM KAHAAU3AUUU.

MUKPOTOHHENb BHINOAHATL C MPOEKTHHM YK/IOHOM KAaHAM3AUUK

3anonHeHWe MexTPYBHOr0 MPOCTPAHCTBA BHIMNO/HATL LEMEHTHLM PACTBOPOM.

Ans NPeaoTBPALLEHUS BCM/ALITUS U AEP0PMAUMM TPYE MPU 3AMN0/HEeHWUM MEeXTPYBHOro
MPOCTPAHCTBA 3dNO/HUTL TRYBOMPOBOM BO4ON

lar xoMyTOB M YNOPOB A0NXeH MNPeaoTBPALATL AePOPMAULMO TPYE MPU 3ANO/HEeHWU
MEeXTPYBHOro MPOCTPAHCTBA.

Usm[ucT | N goxyMm. Mogn. ara
g“”'""c“ Tonmaues 4 0S.06| UknaaKa MOMMMPONMACHOBHX FOPPUPOBAHHHX CTF?#"” ’“"ICT ’""ClTOB
\HAU.M, QS o Jdh

AmbgHaul  Kenosen 5.0 ¢ 1BYXC/IOMHOM CTeHKon TPYs Tioarma’

run llenokosa 25.06. Fyn "MOCUHXNPOEKT”
— 77| B CTOMGHX 9YT/SIDGX, MAKPOTOHHNSIX

Ucnonumt| JecHos e | 15.06 HacTegcikas BB

Huouto, | Eruoss WP Vit U XeNe306eTOHHYX OBOMMaX




