JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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YK 628.22:532
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[ToaroTtornens! kK M3JaHuI0 Y4YeOHO-METOAMYECKUM LEHTPOM II0 IOJITOTOBKE
CIEHATUCTOB B OOJIaCTH IUIACTMACCOBBIX TpyOornpoBoaHbX cucteM MUIIK MITVY
nMm. H.D. baymaHa.

Jlo6pomsiciios A 5.

Tabnuisl AN TUAPaBIMYECKHUX pPAacyeTOB O€3HANOpHBIX TPyO u3
nonmuMepHbpx Marepuanos. M.: TOO «M3parensctBo BHUMMI D,
2004. — c nn. |

Hacrosmue Tabnmibl paspaboTaHbl Ha OCHOBAaHHM - METOAMKH M  Qopmyn,
usnoxkeduelx B CII1-40-102-2000 «IlpoexrupoBaHMe M MOHTaX TpyOOIpOBOIOB
BOAOCHAOKEHHA U KaHAJIH3AIMK U3 IOJIMMEPHBIX MatepuaioB. O0ume Tpebopanus.» B
OCHOBY METOIHKH IIOJIOXKEH HOBBIH IOJAX0J K THAPaBIHYECKOMY pacyeTy HaroOpHBIX U
Ge3HAINIOPHBIX TPYOOIPOBOAOB, YUYHTHIBAIONIHN COOTBETCTBHE 3aKOHA MH(PABIHYECKOro
COIPOTHBJICHHS 3aKOHY pacHpele/lleHHs CKOpOCTEeH TeYeHHMst (MECTHBIX B HAIIOPHOM
MOTOKE, cpeiHMX B OE3HANOpPHOM MOTOKe). Brepsbie mnokazaHa BO3MOXKHOCTD
TUAPABJIHYECKOro pacyera HaMOPHBHIX M Oe3HANOPHBIX TPYOOIPOBOIOB M3 OLHOTO H
TOTO K& MaTepHana [0 €AUHOMY KOI(PQHIYEHTY MepoXoBaTocTH. [IpuBeseHE]
GopMy bl B HEOOXOAUMBIE TAHHEIC JUI pACUETOB TPYO U3 PAa3IHYIbIX MATCPUATIOB.

Jns pabOTHUKOBR Hay4YHO-UCCICAOBATENbCKUX, IIPOEKTHBIX H
IKCILTY ATALMOHHBIX OPraHU3alui, IpEroAaBaTeIeH U CTYIEHTOB CTPOUTENBHBIX BY30B,
yueOHbIX KYPCOB H Ky PCOB NOBBIHICHHS KBATH(QUKALUU CTPOUTENEH.

© A Job6pombicios, 2004
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IHHOACHUTEJBHAS 3ATIMCKA

L. AHAJIMTHYECKHE UCCJIENOBAHMUS CBSI3U MEXIY 3AKOHOM
I'MAPABJIMYECKOIO COMPOTUBJIEHUA X PACTIPEAEJEHUEM CPETHHUX
CKOPOCTEMU IIO CEYEHUIO BESHATNIOPHBIX ITIOTOKOB

B ocHOBY McCnenoBaHAN HAMH TIOJIOXKEH HE3BIONEMBIN TIPHHIUI THAPABIHKH TpyOOIIpo-
BOJOB O COOTBETCTBHM OJMH JPYTOMY 3aKOHA I'MAPaBINYECKHX CONPOTUBJIEHHH U 3aKoHa HU3Me-
HEHHA CKOPOCTEH TEUEHHU XHUAKOCTH Ha Pa3sHOM YJaJICHHH paccCMarpHBaeMoO# TOUKH HOTOKA OT
CTEHKH TpyOn! (KaHaia)

Cumnraercs, 4TO Ha CyI[ECTBOBAaHHE BHYTPEHHEH CBA3M MEXIY 3aKOHOM I'HIPABIHYECKO-
I'0 COTIPOTHBIIEHUS U PACIIpeaeSIEHHEM CKOPOCTEHN 10 CEYEHHIO NTOTOKA BIiepBhIC B 1925 r ykazan
JI IlpaHATias, co3maBUINI CBOIO 3HAMEHUTYIO ABYXCIOHHYIO MOOENb TYpOYJIEHTHOrO TeYeHHS
HUIKOCTH B Tpybax M xaHanax OJHAKO MOXHO KOHCTATHPOBATh, YTO 3TY 3aKOHOMEPHOCTH 3a
170 net no JI Ilpanarng (B 1755 r) maremarnuecku BeIpasun ¢pannysckuil umxeHep 1lleswy,
IpPEJIOKHUBLININ CBOIO HE MEHEE 3HAMCHHUTYIO GOpMYyJTy, KOTOpas H A0 HAcCTOSILIEro BPEMEHH
UCIIOIB3YeTCs IIPU IIPAKTHIECKUX pacyeTax

V=CyRi, (H
roe:
V - CpeIHSAS CKOPOCTH TEUEHHS XUIAKOCTH, M/C, OlpeaernseMas U3 yCIOBHA Hepas-
3
PBEIBHOCTH NOTOKa KaK OTHOIIEHHE pacxoda ¢, M /C, KUAKOCTH K IUIOLIAI €€
SKHBOT'O CEUeHHS, M,
C - Koac}g?uuuem TMIPaBIHYECKOTO CONpOTHBACHUA kxanana (koybouuument Hle-

3M), M /¢,

R=w/y - rHIpaBIAYeCKHH pajuycC NMOTOKa, M (3[1eCh y - CMOYEHHBIH IIEPHMETP KaHaa,
M; i - YKIOH JHa KaHaa, o=nd’/4, rae d - pacHeTHbIH AMaMerp Tpy6OIpoBO.a,
M).

IMockoneky dopmyna Ille3n maneko He BO BCeX ciaydasx obecreynBasia COBIAAEHAE pac-
YETHHIX M DKCIIEPHMEHTAIBHBIX NAHHBIX, HccieqoBaHusAM xodddunuenra Illesn nocsanieHo
MHOX€ECTBO PaboT, a Ik €ro OnpeeNeHus IpeIoKeHo MHOKeCTBO GopMmyn. K nx uucity MOXK-
1o otHectd ¢opMynnl Japcu-basena, basena, Kyrrepa, ['anrunse-Kyrrepa, Mannuura, ®opx-
reiiMepa, bust, H.H. [Masnosckoro, A JI. AnpTurynd u T.0. 3a HCKITIOYEHHEM (QOpPMYJIbI aKaje-
muka'H.H. ITaBnoBckoro, ZoCTOBEpHOCTh KOTOPOH MOATBEPKAAETCs BCel MPaKTHKOH OTeYeCT-
BCHHOT'O FHAPOTEXHUYECKOTO CTPOUTENLCTBA, HH OJHA U3 HUX B HACTOALIEE BPEMS HE NPUMEHS-
ercs. [Toatomy dopmyna akanemuka H.H. IlaBnoBckoro Moxer OBITE 10JI0XKEHA B OCHOBY aHa-
JTH3a 3aKOHOMEPHOCTENH PaBHOMEPHOTO YCTAHOBHBIIErOCs TEYEHHUS KHMIKOCTH B TpyOax ¥ xaHa-
Jax.

[Mpexae yeM mepedTH K STOMY aHaJIM3y, OTMETHM €IIE€ HECKOJIHKO 3aKOHOMEPHOCTEH,
CUHTAIONIMXCS HEMPETOKHBIM U B THIPaBIHKe TPyOOnpoBOI0B.

1. Tedenue XMAKOCTH MOXKET ObITh TAMUHAPHEIM H TypOyseHTHbIM O6acTh CyIECTBO-
BAHUS KOXIOTO pexxaMa ompenensercs yucioM Peitnonpaca (Re):

Re=74 | @
- |



2

rae vV - KHHEMaTHYeCKas BA3KOCTh JKUAKOCTH, (M /C),

B ofmeMm cnyyae TeyeHUS JIAMHHAPHBII peXUM coxpaHsercs mpm Re<4500, mpu
Re>4500 obpazyercs TypOyIeHTHOE TEUEHHE, .

2. 3axoH I'HAPaBIHYCCKOTO COMMPOTHBICHHA IIPH TCUCHUH JKUAKOCTH MaTCMAaTHHCCKH BbBI-
paxacTcsa cnenyfomeﬁ 3aBHCHMOCTBIO!

T b . .
g | Q)
Tae:

4 - KacaTeNbHOE HanpshKEHNE TpeHus, Kr/(M cz),
P - TIOTHOCTS XHKOCTH, KI/M,
g - YCKOpPEHHE CBOOOAHOTO HAACHMUS, M/CZ,
k - K03(phHITAEHT IIPONIOPLUHACHANLHOCTH,
b - MOKa3aTeAb CTENEHH, MPOMOPIHOHAIEHO KOTOPOH HU3MEHSIOTCS THAPABIHYE-
CKHE COIPOTUBIIECHUA
Ha puc.! nmpeacrasiena rpadpudeckas un-
TepnpeTanys ypaBHeHus (3), IOCTpOEHHAas Ha Oc-
i HoBaHUH onbITOBR O. Pelinonpaca. [IpaMas AB nHa
3TOM TIpadUKEe COOTBETCTBYET JINaMMHApPHOMY, a
kpuBasi BD - TypOynenTHOMy pexxumam
. B namMunapHOM pexxuMe THIpaBIMYECKHe
CONPOTHUBIICHUA [IPONOPUHOHANBHE! CKOPOCTH B
crenesu 1 (b=1), a B TypOyJNeHTHOM pEXHME - B
ctenedd 6onpme 1 (5>1).

O6nacTh TeyeHus, B KOTOpo# 1<b<2, nHa-
3BIBAETCHA NEPEXOAHON (YYacTOK KPHBOH MEXIY
toukaMi B u C nHa puc 1, a o6nacTte, B KOTOpOH
b=2, - KBaJpaTH4yHOU (IUApaBIUYECKHE COLPO-
THBJICHHS HNPOIOPIMOHAIBHBI CKOPOCTH TEeUeHUS

Puc. 1. 3aBuCHMOCTE MEXAY HAPABIHYE- BO BTOPOH CTENEHH U HE 3aBUCAT OT BA3ZKOCTU
CKHMM COMNPOTHBICHHUEM NIPH TEYEHHH KUIAKO- }KHHKOCTH) - anCTOK CD Ha pﬁcyHKe. 3Ta 06-
CTH ¥ €€ CKODOCTBIO aCTh HACTYIAET TIPA

\P<

K
Re—=2500+560
y , 4)

IMockoneky mepsas mudpa (500) obocHoBana ananuTHuecku (A.J[. AnbTiryns), Ml Oy-
JIEM OTIepUPOBATh C HEH.

3. IIpu TypOyneHTHOM TeueHHH CYHIECTBYET 001acTh, B KOTOPOH TMAPABIMYECKHE CO-
NPOTUBNIECHHS HE 3aBHCAT OT MIEPOXOBATOCTH MaTepuana TpyD, — Tak HasblBacMasd 00JacThb
rNaJKoro TPEHHS, 3Ta 001acTh COXpaHseTcd [IpHU COONIOAEHNH YCIIOBHA:

K,
Re y <10, (5)

TaxuMm 0OpasoM, IpH OIpeAeNeHHUH IOTeps Hanopa Ha TpeHHE (MM THAPABIHYECKOTO
YKJI0HA) NPH TEYCHUH XKUIKOCTH IO TpyOam M KaHajaM HeoOXOAMMO YYMTHIBAaThH HIEPOXOBa-
TOCTh MX MaTepHala K BI3KOCTD XKUIKOCTH (IIpH NPOUHX paBHEIX ycnoBusax). [Ipu atom B obnac-



T CHAJIKOI0 TPEHHS CONPOTHBIICHHE HE 3aBUCHT OT IIEPOXOBATOCTH, & B KBAAPATHYHON 001acTH
- OT BSI3KOCTH.

Crepyromuil 8eCbMa BaXXHBIM BOIPOC - KA4€CTBO BHYTPEHHEH MOBEPXHOCTH TpyH (kaHa-
JIOB), T.€. HX IIEPOXOBATOCTh. B MUPOBOM IIPaKTHKE HCTOPHYECKH CIOXKUANOCH TAK, YTO IIPU TH/-
PaBIMYECKHUX pacyeTax HAIOpHBIX TPYO B KaYeCTBE XapaKTEPHCTHKH KayeCTBa HX MOBEPXHOCTH
HCIonb3yercs K03 QHUIHEHT TaKk Ha35IBa€EMOM 3KBHBAJICHTHOH PaBHOMEPHO3EPHHCTOM IHEPOX0-
BaToCcTH K, MMEIOHUHA JTMHEHHYIO Pa3sMEPHOCTE (MM, M), a IIPH pacdeTe OE3HANOPHEIX - KaX/ad
pacyerHas GopMyna uMeeT cBoi koadduuuent B dopmyne akax. H.H. Ilasnosckoro - 310 6e3-
pa3MepHbIit kKoahdumuenT n, B popmyne L. Arpockuna - &, B popmysie M.A. Moctkona - A,
B Gopmyne C B fIkoBnesa - € U T.4. | |

Bcee atn ko3pPuIMeHTH He HMEIOT €AUHOro pacdeTHOrO 3KBHBAJIEHTA, YTO 3aTpyHHSET
MX CpaBHEHUE MeXAy cOOOH M OLEHKY HOCTOBEPHOCTH COOTBETCTBYIOLIMX PaCUYeTHBIX (opmy,
6ONBIIMHCTBO KOTOPBIX SABJACTCA SMIHPHUYECKUMH. B TO Xxe Bpems 3nadeHus K, AOCTAaTOUHO
XOPOILIO H3YYEHBI, Ta0YIUPOBAaHbBI U MOTJIM OB OBITH HCIIONB30BAHEI IIPH pacyeTax Oe3HANIOPHBIX
TpyOOIPOBOIOB H3 TEX K€ MATCPHANIOB, OXHAKO CBSI3b MEXAYy K, ¥ MHOTOYHMCIEHHBIMU pasHoO-
06pa3zgsMi k03¢ QHIUEHTaMH IIEpOXOBATOCTH Oe3HamOpHBIX TPyOOIpPOBOLOB He Obula ycTa-
HOBJICHA. | -

B 1947r. A.A. CabaneeB nmpeArpuHSN IONBITKY YCTAaHOBUTH MaTeMaTHYECKYIO CBA3b
MEXY CpelHel BBICOTOH BLICTYIIOB SKBUBAJIIEHTHOM 3€pHHCTOH IIEpOXOBATOCTH ¢ U Ge3pasmep-
HBIM KO3()QHIHEHTOM 7, HCIONB3YS AT STOH MENM TEOpHIO pasMepHocTed. EnuHyro 3aBucu-
MOCTh €MY YCTAHOBMTH HE YHaJOCh, ofgHako g Gopmyn Dopxreiimepa 1 ManHMHra Takue 3a-
BUCHMOCTH MM IIOJIy4EeHBI B BHIE (COOTBETCTBEHHO):

e=(4,77y2g -n)’, (6)
e=(5352g -n)°, 7

Kak m3pectHo, hopmymna dopxreiimepa s onpenenenus kodddummenta lesn umeer
BHI:

C==R", (8)
a ¢opMyna MaHHHHTa

C=-R", )

Axanemux H.H. ITasioBckuil, BEMIONHEB OOUIXPHBIE UCCIENOBAHUA QOpPMYJ Ui OIpe-
nenenns xodguuuenta Hlesu u o6paboras oxono 600 ONBITHEIX TOYEK, B 1923r. mpesioxKus
CIIEAYIONIYIO PACUETHYIO 3aBHCHMOCTE.

c=1p, (10)

n

rne

y=2,5yn~013-0,75VR(\n ~01), (11)



®opmyier (8)-(10) oTaH4aroTCa TOMBKO INOKA3aTENEM CTENICHH HPH THAPABIAYECKOM pa-
muyce R. I1pu sToM B popmyne akanemuka H.H. [TaBnosckoro noxasaTens CTENEHH - BEIUYHHA
nepeMeHHad. IIpodeccop I'.C. XoBanckuii ¢ mOMOIBIO TOCTPOEHHOM UM 10 dopMynaMm (10) u
(11) moMorpamms!l noxasan, 4To IpH y=const, Kak 310 npuHsro y Qopxreiimepa 1 Manuusra,
OLIHOKY B ofipepenienuy Koaddunuenta Hlesu gocturarot 20%

OtmaBas nomxHoe ToynocTH (opmynsl H/H/ [1aBnoBckoro, cneayer NpH3HATh, YTO OHA
HE YYHMTBIBAET BA3KOCTH KMJKOCTH U IIOTOMY ACHCTBHUTENBHA TOJIBKO B KBaJpaTHYHOH 00jacTH
I'MAPaBIYYECKUX CONPOTHUBICHUH. UTOOBI Ha OCHOBAHMU STOH (OPMYJIBEI MOIYYUTH 3aBHCH-
MOCTb, NCHCTBHTENBHYIO B TOM YHCJIE H B IEPEXOHOM 0OIACTH CONIPOTHBIACHHUH, BBIIOIHAM He-
KOTOpBIe IIpeobpasoBanus. [lpeacraBuMm dpopmyay [ezu (1 ) B Buze:

VZ
C?R’

1=

(12)

Y aenpHy10 BEIHMYHHY HOTEPh Hamopa Ha Tperue (YKIOH TpyOonpoBoaa) MOXKHO Ollpene-
JTUTL Taroke o gopmyne Jlapcu-Beiicbaxa

AV?

[ = |
2g-4R

(13)

rae A - Koo GUUBEHT CONPOTHRICHUS TPeHUS 110 JUIHHE TpyOOoIIpoBOIa

B KBagpaTHYHOM pEXHME

K.Y
;L=A(4R) , (14)

L

rae A=const

Kak M3BECTHO, pacyeT CaMOTEYHBIX TPYOONPOBOIOB IO CPABHEHUIO C PacueTOM HaIop-
HBIX TPYyOOIPOBOAOB, MMEET CHEHUPHUUECKYO 0COOEHHOCTD, 3aKIOYArOUIYIOCS B TOM, YTO ITIpH
HaJIM4IMM CBOOOTHON MOBEPXHOCTH Y MOTOKA, ABHXKYIIEIOCs B KaHaJle ¢ IIOCTOSHHBIM YKIOHOM
nHa (I=const), IpH KaXAOM HOBOM HaIlOJIHEHHH 3TOT0 KaHAIa H3MEHSAIOTCS THIPABIMYECKHY pa-
OUYC ¥ CKOPOCTH TEYCHHS XXMAKOCTH:

Ve AedVer AV _ ¥y
2g-4R,, 2g-4R,, 2g-4R, 2g-4R,

= const , (15)

rie unnexcel 0,1, 0,2, |, 11 - o3HauaroT HanonHerue 0,1, 0,2, HenojgHoe, NOJIHOE

W3 popmyist (15) HETOCPEACTBEHHO CIeAYET

= , (16)i



YpaBsenue (16) co Bcel 04CBUAHOCTBIO [TOKA3bIBACT, UTO MEXAY 3aKOHOM CONPOTHUBRIIE-
HUU U pacnpeneieHueM CPEeJHAX CKOPOCTEH 10 CEYeHHIO MOTOKA CYIECTBYET HENMOCpeACTBEeH-
Has CBA3b. Teneph 00a 3TH 32K0HA HYKHO NPEACTABUTEL B SBHOM BHUJE.

C aroii uensio npupasHiaeM (12) u (13), 3anucaB nepsoe Ajid HENOJIHOIO HANOIHEHUS Ka-

Haja (T.. MOACTABHMB HHAEKC "H'" K KaXKAOMY €ro WICHY), a BTOpoe - JUIs HOJHOro (IOJCTaBUB
HHIEKC ")

Vi 2=C1‘2!'RH';"H

17 2g-4R,

, (17)

W3 dhopmyst (17) cnexyer, uro xak xoadpdunuent 1lle3n, Tak ¥ ruapaBIYecKul pagnyc
SIBISIOTCA TTapaMeTpaMy, IMIPOU3BEICHUE KOTOPhIX B TpyOonpoBoae (KaHane) ZaHHOrO CEYEHHs H

pa3Mepa, XapaKTepH3yIOMerocs JaHHbIM CONPOTHBIEHHEM (A, ), paBHO OTHOUICHHIO CKOPOCT-
HBIX HAMOpPOB, BBIYHCJICHHBIX 10 CPEAHUM CKOPOCTSIM TEHYECHHUS JKUAKOCTH INPH HEIOIHOM M
NOJHOM HAaNOJNIHEHHSAX 3Toro TpyoOompoBonaa (kaHana). MHpiMu croBamu, ko3ddunment 1llesn
SBIISIETCS TIONMPAaBOYHBIM MHOMXHTENEM K THAPABIMYECKOMY pPaJuyCy, NPUPaBHUBAIOMIUM HX
[IPOU3BEAEHHE K OTHOUIEHHUIO CKOPOCTHHIX HAIOPOB B KaHANE 3aaHHBIX pa3MepOB, CONPOTHUB-
neHus U GOpMBI IOMEPEUHOTo cedeHUA. B 3ToM m 3akmouaercs ero ¢usnudeckuit cMbici. [lo-
aToMy Koa(dduuueHT 11le3n MoxeT NpUMEHATHCA TOALKO B NApe ¢ THAPABINYECKUM pafiHyCoM U
TOJILKO B CTEIEHSX, AAOIIUX B HTOTe pa3MEPHOCTh CKOPOCTH.
ITocne HexoTOPBIX peoOpa3zoBanuil ¢ yueToM ypaBHeHHs (10) u caa3u

A=%‘§, (18)

OKOHYATENbHO NMONyJYaeM 3aKOH paclipe/ieSieHusl CPEAHUX CKOPOCTEH 10 CEHYEHHIO OE3HAIIOPHOro
NOTOKa:

2 I+a
VH RH ,

rae a=2y [cM dopmyny (11)]

Popmyna (19) nonyueHa u3 ¢opmyisl llleszn (T e popMysl KBagpaTHYHOIO peXxuma), o
4eM CBHJIETENBCTBYET CTEIIEHDb 2 MPH OTHOLICHHHU ckopocted. C yyeToM 3aBUCHMOCTH (3) dop-
myia (19) npuHumaeTt BUK:

b 1+a
VH RH ’

U B TAKOM BHJIE OHA AeHCTBHTENHHA IS Beel 061acTH TypOyIEHTHOTO TEUEHUS KHIKOCTH.
W3 ypaBuenus (14) cneayer

a 1+a

= S, ) 1)




UM ¢ yueroM popmyinst (20):

Ay Ry (V.Y

;{'ﬂ Rﬂ VH ,

(22)

Taxum o6pazomM, 3aKOH paclipe/Ie/IeHHs CONPOTUBIEHHMH IC CeueHHMIO OE3HANIOPHOIO I10-
TOKA UMeeT BHA opMyIbl (22).

CpasnuBas popmyisr (16) u (22), aenaeM BHIBOA: B KBaJApPaTHYHOW 00JIACTH CONMPOTHUB-
JIeHMM, Korma b=2, 3aKOHBI CKOPOCTel M CONPOTHB/EHHMIH COOTBETCTBYIOT OJMH APYrOMY, a 1o-
TOMy obecrieunBaeTcsl BeIONHeHUE yenopua (15). Ilpu b# 2, T.e. B nepexomHoil o6nacTu co-
IIPOTHBJICHHMH, 3TO COOTBETCTBUE HAPYINAeTCa U HapyuwiaeTcs ycnoBue (15), 4To IpUBOIUT K 11a-
pPafoKCaNbHOMY INMOIOKEHUIO: HPH pacdeTax OJHOTIO M TOrO K€ KaHala ¢ M3MEHCHHEM ero Ha-
TOJIHEHUS U3MEHSETCSA ¥ €10 YKIIOH.

Ucnons3ys pacuetHyio GopMyny CHalT 2.04.03-85%, IPOMLTIOCTPUPYEM 3TO HA PUME-
pe SKCNEpUMEHTAILHO U3MEPEHHBIX CPEAHNX CKOpPOCTEH TEUEHUs B NpSIMOYTOIBHOH Tpybe npu
ee ykioHe 1=0,008439. Hasgannrie HOpMBI He JAIOT 3HAYEHUI IapaMmerpa g A IL1acTMacco-
BeIX TpyOonpoBoaoB. I1oaToMy MBI ompenensid ero sHaveHue npu A/H=0,1 u3 takux coobpa-
>KeHUl, 4To0pl paccuutTanHoe no ¢opmyne CHull 3HadyeHue ykioHa coBmano ¢ SKCIepHMEH-
TaneHeM: a,=8,53. Ilockonbky no dopmyne CHull a;=const He3aBUCUMO OT HaNOJHEHUS KaHa-
fna, OTPEAEIHNM M0 3TOH (OpMYyJIe YKAOH 3KCIICPUMEHTAIIBHOrO IIPAMOYTOJIBHOTO prﬁonposona
[IpY pa3/InYHbIX €70 HANOJHEHUSAX H JaHHbIE DPEACTaBUM B Tabn 1.

Tabmuua 1.
3HaueHUs YKIIOHA MPIMOYyToJibHOro Tpy6onposoza no popmyne CHull 2.04.03-85*
Hanonunenue hi/H YKIIOH i Hanomuenue A/H YKIOH i
0,1 0,008439 0,6 0,010329
0,2 0,009186 0,7 0,010452
0,3 0,009629 , 0,8 0,010551
0,4 0,009971 0,9 0,010624
0,5 0,010169 1,0 0,010169

Hannsle Tabn. 1 ABIAOTCA APKOH MIUTIOCTpalMe! HECOOTBETCTBUA MEXAY 3aKOHOM pac-
npefelieHus CPeAHUX CKOpOCTed TeYeHHS M 3aKOHOM pacnpenenceHus ko3dduuueHra A 1o ce-
yeHUIO Oe3HAMOPHOro TpyOONpoBOaa, YTO INPHBOLUT K NapaZOKCaNbHOMY SBJIEHUIO, O KOTOPOM
YIOMUHAJIOCH BBIIIIE: KaXJOMy HOBOMY HAIlOJIHEHUIO TPpyOOIpOBO/ia, IPOJIOXKEHHOIO C OIIpee-
JICHHBIM YKJIOHOM, COOTBETCTBYET HOBOE 3HAUCHHE pacdeTHOro ykinora. Omubxa MeXay UCTHH-
HBIM 3HauyeHueM yxioHa (i=0,008439) u makcumansHO OT Hero ommmuaromumces (1=0,010624
npu #/H=0,9) B nansOM ciaydae cocrasisiet 20,57%.

PacueThbl MOKA3BIBAOT, UTO NPH YMEHBIIEHHH b 3Ta oIMOKa BO3pacTacT M MOXET JOCTH-
ratb 50%.

Yrob6sr 3akoHbl (16) ¥ (22) COOTBETCTROBANM OJHMH JIPYTOMY Takxe W IpH b# 2, npo-
CTEHIIUM HPEACTABISETCS pellleHue, B COOTBETCTBHH C KOTOPHIM

b ‘_2 2-b
__AV_ﬂV(VOJ’ (23)

" 2g-4R  2g-4R\V
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a koadpduunenr A omnpexenserca no popmyne (14), B KOTOPOi CIEAYET ONPENETUTH YUCIEHHOE
3HaueHue KodpunueHTa A, uMea B BUAY, YTO MBI NpHHATH g=2y. C 3TOM 1IeNIbI0 BO3BEAEM B
KBajpaT BeIpakerue (10) u npapasrseM x C u3 ypasrerus (18)

8gn’
A= , 24
I (24)
IpupasuseMm yparHenus (24) u (14) v BergenuM A:
~ 8gn’
A= , (25)

K.Y
4
3HaueHue 4 MOYKHO IIPOILLE BCETO OMPEACAUTH IS TEXHUUECKM rnaakux Tpy0 (uampu-

MEpP, CTEKISAHHBIX), IS KOTOPBIX MOXHO NpHHATE #=0,01, K,=0,005Mm=0,000005M. Torza
A=0,2. C yuetom sToro gpopmyina (14) npuHIMaeT BUXA:

z:o,z(K° , (142)
4R .
a CBS3b MexXay n U K,
K, =4(40g -n*)"" M, (26)
K, =4000(40g -n*)"* , Mm (27)

4TO COOTBETCTIBYET CTPYKTYpe popmyn (6) u (7), nonyuennbix A.A. CabaHeeBbIM C TIOMOIIBIO
Teopud pasMeprHocTedt. OqHako B oT/m4He OT 3TuX dhopmyn ¢popmynsl (26) u (27) uMmeror nepe-
MEHHBIU [I0Ka3aTeh CTENCHH.

Ilo dopmyne (27) paccumTasbl M IpeacTaBieHs! B Tabn. 2 3HayeHUd napameTpoB K.
3HaueHns 6e3pasMepHBIX KOI(DOUIIMEHTOB 7 IPUMEHHTENBHO K pa3sNHIHbBIM MatepHanaM 1py6 u
KaHaoB 3aMMCTBOBaHbI y akagemuka H.H. ITaBnosckoro. B rpade 5 tabn. 2 npusencHs! crpa-
BOYHBIC 3HAYEHHUS KBUBAJICHTHOH PaBHOMEPHO3EPHNCTON 1IEPOXOBATOCTH STHX XKE MATEPHAIOB
Tpy6 ("CrpaBOYHHK IO THAPABIHYECKHM pacderam"”, M., "Dueprug”, 1974 r.); 3tu 3Ha4venus K,
IPUMEHSIIOTCS [UIS THAPABINYECKHX pacieTOB HANIOPHBIX TPyOONPOBOAOBE.

Tabmna 2
3nayeHus a, n U K, 118 HEKOTOPEIX MaTepHaNoB TpyO U KaHaJIOB
K, ciipaBou-
Marepunan tpy0 (kaHanos) a Koosgpunment K, 1o Gopmye HEIE JIaHHbIE,
LIEPOXOBATOCTH N (27), MM M
Crexno 0,24 0,01 0,005458 0,005
CrajibHbie CBapHbIe (¢ He3HAYHMTEb-
HO#M KOoppo3uel) U uyryHHble Guty- | 0,28 0,012 0,138 0,15
MH3UPOBAHHBIC TPYOBI
YyryHuHble TpyOb! (HOBBIE, OBIBIIVE B ' ]
nmpeﬁneﬂm% 0,3 0,013 0,47 0,3-1
betonuble TpyOH! U KaHaIE! (IIPH XO-
pOLIEH ITOBEPXHOCTH U cpeaneM ka- (0,317 0,014 1,22 0,5-2,5
yecTBE padoT)

11



BermonHeHHBIe HaMM pacyeThl MOKA3bIBAIOT, YTO MexXxAy K, M 4 CyLECTBYCT 3aBHUCH-
MOCTB!

a=0314-K>%, (28)

rae K, BEIpaxeHo B MM.

Ha ocHoBanuy anannTHYeCKUX W OOLIMPHBIX 3KCIICPUMEHTANBHBIX MccaetoBanuit (A L.
Jlo6pomeicioB u ap. "PexkoMennanun oIS FHAPABIMYECKOrO pacyeTa HAlOPHBIX K Oe3HaAOpHbIX
TpyOONpPOBOAOR M3 MONMHITHIEHOBBIX TpyO», M., CKTB "OHepronpomnonumep”, 1983 r.) Hamu
110J1y 4€Ha 3aBUCHMOCTH ISt OIpeieyIecHus napameTpa b, IIpH NONHOM HaIIOJIHEHUH TPYOOoNnpoBo-
na.

IgRe
b, =3B lw (29)
lgRe
¢
rae:
500-4R,, y
Re,, :_K— - yucno PeliHonpzca, COOTBETCTRYIOUIEE Hayally KBagpaTH4HOH 00-
2
JaCTH THIAPABIMYECKMX CONPOTHUBACHUN TypOYJIEHTHOTO TEUYEHHS
XKUJKOCTH,
V-4R y
Re, = - hakTuyeckoe duco PeiiHonsaca.
V

ITo ycnosusam nonydenus 3asacumocteit (20), (25), (27), (23) u (29) pesynsrarsl pacue-
TOB I10 3TMM 3aBHCHMOCTSAM JOJDKHEI COBIAAATh C pe3yibTaTaMU pacdeToB 1o GopMynam (10) u
(11) axan. H.H. [TaBnoBckoro npu b,=2 " NpH COOTBETCTBYIOUIUX NapameTpax n, a 1 K,. B kave-
CTBE MPUMEPOB B TalJI. 3 ¥ 4 NpeaCTaBiICHBI Pe3yJIbTAaThl pacuyeToB N0 00eUM METOAUKaM KpyT-
gouuIuHApudeckod TpyOn quamerpoM 100 MM H OTKpPHITOrO NPAMOYTOJABHOIO KaHalxa CeYeHU-
eM 2x1 M (B oboux cnyyasx npasarel: n=0,014; K;=1,22 mm; ¢=0,317; b,=2).

Tabnuna 3
Pe3ypTaThl CONMOCTABUTEABHBIX PACHETOB KPy IIIOMUIHHApHYecKo# TpyOn! nuamerpoM 100 MM
Hanomuenune| C v A A i 1o opmyie
w/d /e | T bopmyne |(mo dopmyne| uo popmysne R,Mm (12)
(1) m/c (14) (13)
0,1 54,49 0,61407 0,02632 0,019917 0,00635 0,019999
0,2 58,87 | 0,914286 0,02258 0,019942 0,01206 0,019999
0,3 61,381 1,134781 0,02078 0,019951 0,01709 0,019999
0,4 63,05 | 1,304996 0,01968 0,019937 0,02142 0,019999
0,5 64,24 | 1,436444 0,018958 0,019937 0,025 0,019999
0,6 65,04 | 1,532511 0,018494 0,019937 0,02776 0,019999
0,7 65,55 1,595434 0,018198 0,019926 0,02962 0,019999
0,8 65,77 1,622263 0,018088 0,019939 0,03042 0,019999
0,9 65,58 1,601011 0,01818 0,019925 0,0298 0,019999
1,0 64,24 | 1,436444 0,018958 0,019637 0,025 0,019999




Tabnura 4

Pe3ynbTaThl CONOCTaBUTENBHBIX PACUETOB OTKPBHITOTO MPAMOYTONBLHOrO Kasana 2x1 M

V A i ,
HaHOhJ;I;eHHe Mg /o | TO dopmyne |no bopmyne| 10 hopmyiie R,Mm Lo %)10 %Myne
(1) M/c (14) (13)
0,1 53,614 3,096 0,0271 0,019855 0,14286 0,01999
0,2 56,35 3,755 0,02476 0,020038 0,222 0,01998
0,3 58,12 4,295 0,0232 0,019975 0,2727 0,02002
0,4 59,28 4,65 0,02232 0,019965 0,308 0,01998
0,5 60,05 4.9 0,02176 0,019991 0,333 0,01997
0,6 60,61 5,09 0,02138 0,019994 0,353 0,01998
0,7 61,02 5,235 0,02108 0,020003 0,3684 0,01998
0,8 61,37 5,36 0,02086 0,020042 0,38 0,02007
0,9 61,6 5,44 0,0207 0,020014 0,39 0,01999
1,0 61,858 5,63 0,02056 0,020028 0,4 0,01998

CpaBHEHNE pe3yJIbTATOB PacyeTOB YKJIOHA i M0 O0EHM METOIUKAM ITOATBEPKIAECT UX
HONHYIO MISHTHYHOCTh B KBaAPaTUUHOM pexume TedeHud (b,=2). OnHaxko, KaKk OTMEYEHO BhI-
e, mpu 10<Rep=K,/4R<500 (1<b,<2) TpyOsi paboTalOT B NEPEXOXHOM 00NaCTH IMApaBivye-
CKHX CONpOTHBIEHUH (B OCHOBHOM B 3ToH obOnactu paboraror nnacrMaccosbie TpyOsl), rie
dopmynst akax. H.H. I1aBroBcKoro HEIpuMEHUMBL.

[TonyueHnble DOMy3IMIUpPHIECKUM MeTonoM dopMyisl (20), (23), (25), (27) u (29) pexo-
MEHIYIOTCH [T THAPaBIAYeCKUX pacyeToB Ge3HanopHbIX TpyOonpoBoLoB, paboTalomux B TOM
uuciIe ¥ B IEPEXONHOM 00JacTH COMPOTHUBACHUH. ITH (GopMyJibl 6a3sHUpPYyrOTCA Ha pe3ysibTarax
yccneq0BaHMi 3aKOHOMEPHOCTEH TeUeHUS! XXHATKOCTA B KPYTJIOLMIIMHAPHYECKUX TpyDax U3 no-
NUITAIIEHOB HH3KOro U BBICOKOTO JIABJNEHUH, [TONMBUHUIIXJIIOPHAA, CTEKIA ¥ 4yryHa; B Tpydax
OBOMJTLHOIO CEYCHHS M3 MOJHBHHIIDVIOpUA (B TOM YHCIIE HCCICAOBAaHUA SIIOHCKUX CIIELHa-
JIACTOB); B IPAMOYTONBHBIX TPyO€e M JIOTKE U3 OpICTEKIA. | |

TIpHMEHNTENBHO K IAACTMACCOBBIM TPyOaM HeoOXOMMMO ONPENENUTE PACYETHYIO SKBH-
BAJIEHTHYIO PABHOMEPHO3EPHUCTYIO IEPOXOBATOCTE. JTOT BOIPOC NOAPOOHO H3y4YeH HaMM CO-
BMECTHO ¢ JICHMHIPaICKUM MHCTHTYTOM HHXXEHEPOB XEJIC3HOJOPOXKHOTO TpPaHCHOpTa (CM., Ha-
npumep, "TpyGonposoasl u 3xonorug”, 1998, Ne 3).

B pesynrrare pacueTHOe 3HadeHHE K, IaCTMACCOBBIX TPYO B OT€YECTBEHHOH IPAKTHKE
NpOeKTHpOBanHs MPUHATO paBHbIM 0,02 MM (a=0,258).

B sakmo4yeHde NMPUBEAEM YCIOBHBIN IPUMED THAPABIHYECKOr0 pacyeTa IIacTMacCoBOH
Tpy6r1 ([TH]] "CJI") HapyxueM quameTpoM 140 MM (pacueTHbiil quamerp d=129,2 Mm), Tpono-
keHuol ¢ ykionoM i=0,006. Tpebyercs onpenenuTs CKOPOCTH TEYCHUS M PACXOMBI KUAKOCTH
MpH ee HanonHeHusx A/d=0,3 + 1.

PemeHue. ITockonbKky B HCXORHBIX JAHHBIX HET 3HAUEHHS CKOPOCTH TedyeHus V), na-
pameTp b HalAeM CllexyIouHM obpa3om:

o popmyne (14a) onpenenuM KoaphUIUEHT A,

A, =02 Ko | —oof — 202
4R, 4.0,25-129,2

0,258
) =0,0208

M3 bopmys! (23) onpenenum V) :
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o _ 284R; i 19,62:0,1292-0,006
7 y) 0,0208

=0,7312

3ajaeMcs 3HaYCHHEM V7 M IOJICTABIISEM B 3HaMeHateNnb dopMynsl (29), monyyaem Benu-

yuHy b, BO3BOOUM V7 B CTENEHb b U CPABHMBAEM CO 3HAYEHHEM V| MOJNy4YeHHBIM M3 GOPMy bl
(14a) - 0,7312. Insg nepBoit uTepallii NPHHUMAEM :

V,=40,7312 =08552Mm/c

| 500-129,2
0,02
I 0,8551.0,1292
1,41-107°

yh=3- =0,7707

OTH 3Ha4YeHHA HEe COBIIAJAIOT.
IIpunnmaem ckopocTh ¥ paBHOM, Hanpumep, 0,83 M/c 1 noBropsieM pacuer: b=1,65987,

V;=0,734. Tenepp o6a snauenns ¥, (0,7312 u 0,734) coBuagaroT A0cTaToYHO GIH3KO (OTHOCH-
TenbHas omuobKa He npepsnuaet 0,5%). CnenoparelbHO, MOXKHO NPHHATE CKOPOCTH ITPH MTOITHOM
HanoigHenuu Vi =0,83 M/c.

Hanee no gopmyne (20) paccuuThIBaeM 3HAYEHHUS CKOPOCTEH TEUEHHS BOJBI NpH pas-
JTUYHBIX HAIIOJIHEHHIX TPyOOIpPOBOAa M 3HAUCHHUS €€ PACXOI0B.

Tabnuma 5
CKOpOCTh TEUEHHA H Pacxo.l KHAKOCTA B TpyOe nuamerpoM 140 mm
ITHJ "CJI" nopu yxnoue 0,006

HanonaeHue, CKopocTh, Pacxon. i/c Hanonnenne, CKopocCTh, Pacxor. i/
h/d M/c > h/d M/C '
0,1 0,29 0,198 0,6 0,898 7,37
0,2 0,477 0,89 0,7 0,943 9,245
0,3 0,62 2,05 0,8 0,963 10,82
0,4 0,737 3,61 0,9 0,948 11,77
0,5 0,83 5,43 1,0 0,83 10,87




IL. 9KCHEPUMEHTAJIBHLIE HCCIEJOBAHUSA BE3HAIIOPHOI'O PEXKIMA

DKCTICPUMEHTAIIbHEIE MCCIEIOBAHMS TapameTpa bs, BXOMAIUErO B NOKA3aTeNb CTENEHH
IpaBOH YacTH ypaBHEHHS (22), BEUTONHEHH HAMHM Ha THIAPABIAYECKOM CTEHJE, IIPEACTaBIsIO-
1eM 000 CTAHHHY ¢ MEPEMEHHBIM YKIOHOM, Ha KOTOPOH IOOYEPENHO MOHTHPOBAIKCE TPy6o-
NPOBOJBI U3 CTEKNAHHBLIX TpyO auamerpamu 57, 79 u 106 MM U 9yTYHHBIX GHTYMH3UPOBAHHBIX
Tpy0 nuameTpoM 96 MM. JlnnHa TpyGonpoBoRoB 15 M, YKIOHBI H3MEHAIMCE 12 pas H H3Mepsi-
JUCh HUBCAHPOM. Mccnenosanys nMpoBOJUMICE B BECCHHMH, JIETHHH M OCEHHHHN nepHoawbl Ha
YMCTOH BOJOIIPOBOJHOMR BOJE, TEMIEpaTypa (CIefoBaTENbHO, U BA3KOCTh) KOTOPOH H3MEHANACH
ot 9°C no 20°C. TemnepaTypy H3Mepsuld ¢ OMOIIBIO HOTEHIHOMETpPA ¥ TepMomnaps! rp. X-K.
Bona monasanace B 6aK, U3 KOTOpOrO TOCTYNAalla B UCIHBITBIBAEMBIM TPYGOMIPOBO; pacxon ee
perynupoBaica BeHTuneMm. V3 tpybomporosaa Bosa moctynaiga Bo BTOpoi 0ak, U3 KOTOPOro oT-
BoAMNAach Ha cOpoc. Pacxo BOJBI H3MEPANH OOBEMHBIM CIIOCOOOM.

[Ipu npoBeneHHH MNOAOOHBIX HCHBITAHUH OC-
HOBHBIE TPYAHOCTH BO3HHKAIOT ITPH M3MEPEHUU BbHICO-,
ThI IIPOTEKAIONIEr0 B TPyOONPOBOJE CIOS BOMBI, OCO-
OeHHO Ha MajIOM YIaJeHHH OT cTeHku. Hamu B nan-
HOM chayyae npuMeHeHnsl U-oOpasHble MaHOMETpPHI
(cxema u3MepeHuil npuBeleHa Ha puc. 2). Takas Me-
TOAMKA Jajla BO3MOXHOCTh H3MEPATH BBICOTY CIO
BOJAKI B TPYOOINIPOBOIE € TOYHOCTEIO 10 0,5 MM.

Iipa o6paboTKe IKCIIEPUMEHTANBHBIX JAHHBIX

IPHHATE TaOJMHYHBIE 3HAYEHHS KOIQUIUEHTOB LiIe-

Puc. 2. Cxema u3MepeHHs BeITHYHHbI Ha- POXOBATOCTH MAaTEPHAJIOB UCHBITHIBAEMBIX TPYyOOIIpo-

no;HeHua GC3HANOPHOTO TPYOONPOBOXAC  ponop, a MMEHHO: CTEeKNAHHBlEe TpyOs - rn=0,01

romoIsio U-00paskoro MatomeTpa (K5=0,0055 mm), gyryHHBIE OHTYMHU3UPOBAHHBIE TPY-

61 - n=0,012 (K>=0,138 MmM). [TapameTp a paccuutan no popmyne (8) u cocrasun 0,24 u 0,28
COOTBETCTBEHHO. |

O6paboTKy pe3yiIbTaTOB H3MEPEHHH IPOU3BOAMIM IO CIEAYIOEeH MeToauKE, 3HaAd BhI-

"COTY NPOTEKAOMIETO CI0S KMAKOCTH A W AuaMeTp TpyOOmpoBOAa, ONPEREIUTH HarOIHEeHHe

tpyborpoBoia A/d U TOMWANs KHUBOTO CEUSHHS ITOTOKA BOAK! . CpeliHIO CKOpOCTh Ve Tede-

HHs BOJBI MIPH J2HHOM HAITOJIHCHUM OIPENIEIISANH 110 PacXody ¢ K3 YCJIOBHA HEPa3pbIBHOCTH NO-
TOKA!

v, =<
w

op

U CTPOMIIH TpaduK M3MeHERNs Vep B 3aBHCHMMOCTH OT h/d. 3aTeM u3 ycnosus (23) onpenensin
BENIUUUHY bs. |

3

Pe3ynbTaThl 3KCIEpUMEHTANBHBIX UCCACIOBAaHMI MpeCcTaBIeHbl rpadrKaMu Ha pyc. 3
(CIITIOIIHBIE IMHHEM - PACYET IO IpeAIaraeMeIM GopMyiaM, TOYKH - pe3yIbTaThl U3MEPEHHUH).

Takum 06pa3zoM, MONTyYEHHEIE Pe3yNbTaThl CBHACTEIBCTBYIOT O XOPOIIEM COBIaJEHHH
PaCYETHBIX U IKCTICPUMEHTAIBHEIX JAHHBIX.

CnetyeT OTMETHTh TaKXe XOPOIIEE COBIAACHHE PACYETHBIX H 3KCNCPUMEHTAIBHBIX IaH-
HBIX, JIONYYEHHEKIX HAMH U CIeNHaIHCTaMd TOKHHCKOr0 YHHBEPCUTETA [1PH UCCIENOBAHHH TpYyO
oBaJibHOro ceyenud u3 IIBX.
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ComnocTap/ieHHe PacueTOB € SKCTICPUMEHTANBHLIMHI AaHEBIMU. CIIOUIHASA TUHHUS ~ PACUET, TOUYKH — 3KCNEPHMEHT,
a) 7=57 MM, =0,009, ctrexno; 6) 7~57 MM, ~0,226, cTewno; B) 7~57 MM, ;=0,0314, crekio; r) 7~79 mm, ;=0,026,
CTEKNO; 1) =96 mm, ;=0,0103, uyryH; €) 7~79 MM, ;=0,018, crexno; k) ;=79 MM, ;=0,01, crexio; 3) 7~104 mm,
=0,030875, ctekno; u) 4~104 MM, ;=0,0104, ctexno; k) g~104mm, ;~0,0513, cTexno; n) =104 mm, =0,0542, cTek-
1o; M) 796 MM, ~0,022, uyryn;



KonTponeHas npoBepka MOJYYCHHBIX aHAMMTHYECKH M 3KCIIEPMMEHTAILHO CBA3eH BbI-
ONTHEHa HaMH B UepHOMOPCKOM OTAEICHUH BCecoro3HOro HayYHO-UCCIIE0BATENBCKOIO MHCTH-

TyTa TPAHCHOPTHOTO CTPOUTENHCTBA, CIIEHUATM3UPYIOMEMCS HA HmepeHnH THAPOAVHAMMYE-
CKUX TTapaMeTPOB ONTHYECKUMH METOIaMH.

Host ycnipiTanuii Obia M3rOTOBIICHA W3 OPraHMYECKOro CTekja Tpyda mpAMOyronbHOIO
cedeHus, pasMepoM 36x75 MM U JUTHHOH 3,6 M.
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Puc. 4.
ConocrapieHue pacieTOB € IKCNICPUMEHTAILHBIMY NaHHBIMH, NOTY4Y€HHBIMY C [IOMOILBIO J]Z[I/IC CnnouHas Jiu-
HHA - PACUET, TOYKHM - IKCIIEPHMEHNT;
a) MpAMOYToJIbHas Tpy6a He3aMkHY TOTO npodmns (6e3 kppiuiky), ;~0,008439; 6) TO )¢, ;=0,007173;
B) IPAMOYToibHaA Tpy6a 3aMkHyTOTO npoduis, ;=0,008439; r) o xke, ;~0,007173

Tl onucanus mpouias MECTHBIX CKOpOCTeil B Ge3HaOpHOM NOTOKE HaMH ObLIM BbI-
MOJTHEHBI COOTBETCTBYIOUIME H3MEPEHHS C IIOMOLIBIO JIa3epHOTO JIy4a. M3mepenus npoBoaAUIuCh
npu HanonHenuu A/H =0,76 (h=57 MM) B TOYKAX IIOTOKA Ha Pa3sHOM yAICHHHR OT JHa TpyOsi. B
pe3yIbTaTe YCTaHOBIICHO, UTO BEICOKAsA TOYHOCTH PACUETOB MECTHBIX CKOPOCTEH B H€3HAIIOPHOM
NOTOKe IoguHHseTca 3apucumoctH (30), rae a ompenensercs no dhopmyie (28), a b, - popmyne
(31). ComocTaBuTeNbHBIE PACUETHBIE U KCIIEPHMEHTATbHEIE JaHHBIE NPUBEJEHB! Ha rpauxe
(puc. 5), rie CIIONIHAS JIVMHHEA - PACUET, & TOUKH — dKcniepuMenT. IIpoBepka 3aBHCUMOCTH
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vE BBIIOJTHEHA HAMM TaK)Xe Ha mpumepe oOpaboTku
02 J IKCICPUMEHTAIbHAIX JauHbIX A4.T.H. E. M. Macca
04 :/’ , 0 HU3MEPEHHI0 MECTHBIX CKOPOCTEH B IpsAMO-
. L) YrOJIbHOM JIOTKE ¢ INEPEMCHHOW LIEpOXOBATO-

CTBIO (CTEHKH - OPrCTEKIIO, JHO - LIEPOXOBATOE C
3epHaMu quametpoMm d4; = 3; 1; 0,2 m 0,1 mm).
Pyc. 5. H3MmepeHns BBIIOMHEHBL ¢ IIOMOUIBIO JIa3EpPHOTro
Conocrasienue pacuera no Gpopmyne (30) npoduns
MECTHBIX CKOpocTeH B O€3HANIOPHOM IMOTOKE ¢ 3KC- AOIIEPOBCKOT'O H3MCPHTE/IA CKOPOCTH.
NEPUMEHTATLHBIMHU JAHHBIMHE, TIOTYYEHHBIMH ¢ T10- YJuTEIBas, YTO BBHICOTA CIOSI BOJHI B JIOT-
mowsto JITAC. CriniourHas nuns - pacyeT, TOUKH - e coctaBuna 0,7-1¢cM, T. €. COM3MeEpHMa ¢ 3€ep-
SKCHEpAMERT. HAaMHM IHEPOXOBATOCTH, MPH 00paboTKE KCrepH-
MEHTAJIBHBIX JaHHBIX 0c000e BHUMaHHE ObiIO
yIEJNEeHO ONpeHeNICHUIO THApaBiIH4YecKoro paauyca. Kpome Toro, HeoOxXxoxumo ObLIO y4eCTh
pa3IMYHOE 3HAUCHHE ITapaMeTpa d 0o Mepe yaasieHus oT /iHa. He mpuBoas 3mech METOIMKH 00-
pabOTKH 3KCIIEPUMEHTATLHBIX JAHHBIX, OTMETUM BCE XK€ XOpOIllee COBIaACHHE ONBITHBIX U pac-
YETHBIX PE3YITATOB (pUC. 6) B TOM YHCHE U B IIpeAenax HpUAOHHOIO ¢JIo 0, onpeie/ieRHoro E.
H. Maccom 110 MakcumyMy cragfaprta TVpOyJIeHTHBIX NYyJIbCaliHid.

TakuMm 00pa3soM, pe3ylbTarbl THIATENBHBIX JKCIICPHMEHTAJIBHBIX HCCIIEOBAaHUH TIOA-
TBEPXKJAXOT, YTO IIPUHATAA HAMH OJHOCHONHA MoJens TypOyJI€HTHOCTH M MOJIY4YEHHBIE Ha ee
OCHOBE 3aBHCHMOCTH BIIOJIHE YAOBJICTBOPHUTEIIHHO ONHCHIBAIOT HPOLECCH JABM)KEHHS JKHUIKOCTH

BO BCceil 00/1aCTH TypOyJIeHTHOIO peXXiMa B HAIOPHBIX B Oe3HANIOPHEIX TPyOONpOBOAax U KaHa-
nax.

A I, S F R
0701 G2 43 94 G5 46 97 0F 99 10 Uy
A

[lony4eHHast BO3MOXHOCTE MCHOJBL30BaTh B 3THX pacueTaX OJWHAKOBLIE 3HAUEHHS KO-
3} PULYEeHTOB 3KBUBAICHTHOM PaBHOMEPHO3ECPHUCTOH HIEpPOXOBAaTOCTH K> MO3BOJISET CYIIECT-
BCHHO YTOYHMTH pacueT Oe3HanmopHeIX TpyOONpOBOAOB, YYHTBIBAf, YTO 3TH KO3 (QHIIMEHTHI

JOCTaTOYHO ITOAPOOHO MCCIENOBaHbl MPY HM3YYEHHH HANOPHOrO peXuMa, OTKYAa OHH MOLYT
OBITh 3AMMCTBOBAHEI.

MuHuManpHOEe 3HAa4YEHHME THAPABIMYECKOro pajWyca B HAIIHX HE CJICIOBAHHAX
R=0,00529 M, 4TO 3HaYUTENLHO MeHbIIE R, HecnegoBanHoro akaa. H. H. ITasnoBckum.
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Puc. 6.

ConocrapneHue pacdeta o popmyine (30) npoduis MeCTHEIX CIOPOCTEl B MPAMOYTOBHBIX JOTKAX C MEPEMEHHON
LIEPOXOBATOCTRBIO C ONBITHBIMH JaHHBIMH, NomyueHHsIMH E. H. Maccom ¢ nomowsto JIITUC. Crinouwsas nuHuA -
pacuer, TOYKH - IKCMEPHUMEHT,

a) CTCHKH - OPTCTEKII0, IHO - WepoXoBaToe, uaMeTp 3epha 0,1 Mum; 6) To xe, auameTp 3epHa 0,2 MM;

B) TO Xe€, TUaMEeTp 3epHa | MM; I) TO Xe, AUAMETP 3epHa 3 MM,

Moo nonarats, 4to Gopmynsl Hlesn-ITaBroBckoro He Aal0T JOCTOBEPHOTO Pe3yibTa-
Ta (kBaZparuyHas oOnacTe conpoTtupneHuit) npu n=0,01. JlelcTBuTennHO, KaK caeayer u3 tab.
3, paccyuTaHHOH MO 3TM QopmynaM npu #=0,01, KBagpaTHUHEN! pexXUM B Tpybe AMaMeTpoM
100 MM HacTynaeT NpH CpeAHUX cKopocTsx TeueHus 0,61407-1,622263 m/cek, 4TO HE COOTBET-
CTBYET yCNOBUIO (4). JleHCTBUTENRHO, U3 3TOTO YCIIOBHS JaXKe U IPH [TOJIHOM HAIOJIHEHHUH

_3500-4-0,25-100

Rek‘&
0,0055

= 9090909,

B TO BpeMsi Kak dakTuqeckoe uncno Peiinonpaca,

_ 1,436444-4.0,25-0,1

=142222,
¢ 1,01-10°°

Re

T. €. IIapaMeTP, XapaKTEPU3YIOMHKK pexyM TedeHus, b=1,4954 (pexuM nanek oT KBajpaTHYHO-
ro, IIpH KOTopoM b=2).

Brie Mb1 otMedany, yro opmyna CHull 2.04.03-85* "Kananusarua. Hapyxuele cetu
¥ coopyxeHus. HopMEI NpoexTHpoBaHUA" He ofecneyuBaeT CBSI3H MEXAY 3aKOHOM IHIAPABIIH-
YECKHX CONPOTHBJICHUH M paclpele/ieHHEM CPEIHNX CKOPOCTEH 110 CeYeHHI0 0e3HAOPHOTO Mo-
ToKa. [IpOMIIIIOCTpHpYEM 3TO Ha IpUMEpE SKCIEPUMEHTANBHO H3MEPEHHBIX CPEAHUX CKOPOCTEH



TEUEHHA B IPAMOYTONBHON TpyOe mpH ee ykinore i=0,008439. Hazrannbie HOpMBI He JalOT 3Ha-
YEHUH MapaMeTpa a; A IUIacTMACCOBBIX TpyOonpoBonoB. I1oaToMy MBI Onpeensiu €To 3Ha-
uyenue npu h/H=0,1 u3 Takux coobpaxernit, 4Tobs! paccuntanHoe no gpopmyne CHull 3nauenue
YKJIOHa COBNAIO C 3KCHEpUMeHTANbHbM: a;=8,53. Ilockoneky no ¢gopmysie CHull a=const ne-
3aBUCHMO OT HaIlOJTHEHHSA KaHana, OIpeAclIHM HO 3TOH (opMyile YKIOH BKCIIEPUMEHTANLHOIO

IPAMOYTOJBHOTO TpyOOHNpOoBOAa MpH Pa3sIHYHBIX €ro HANOJHEHHUAX W JaHHBIE NPEACTaBEM B
Tad. 6.

HanHble Tabn. 6 SBAAIOTCA APKOK WIMIOCTpALHEH HECOOTBETCTBHS MEXIY 3aKOHOM pac-
[IPEIENEHNs CPEeIHUX CKOPOCTER TEUCHUS U 3aKOHOM pacrpenaeienus ko3dgduuuenrta A 1o ceve-
HUIO Oe3HanmopHOro TpyOONpoOBOAA, YTO TPHBOAMT K MApaJOKCATbHOMY SBJIEHHIO, 0 KOTOPOM
YIIOMHHAJIOCH BBIUIE: KaXJIOMY HOBOMY HAIMOJHEHHIO TPyOONpoBOAa, IPOJIOXKEHHOTO ¢ ONpe/e-
JICHHBIM YKJIOHOM, COOTBETCTBYET HOBOE 3HAaYCHHE pacyeTHOro yxiaoHa. Oumnbka Mex1y HCTHH-
HbIM 3HauyeHUeM YyiioHa (i=0,008439) u maxcumansHO 0T Hero ommyaroipmcs (1=0,010624
npu #/H=0,9) B nanHoM cny4ae cocrasnser 20,57%.

Tabmmmna 6
3Ha4eHus YKIOHA NpAMOYyTonsHOro Tpybonporoaa mo ¢popmyne CHull I1-32-74
Hanonnenue A/H VYKIIOH I Hanonneune ”/H YKIIOH |
0,1 0,008439 0,6 0,010329
0,2 0,009186 0,7 0,010452
0,3 0,009629 0,8 0,010551
0,4 0,009971 : 0,9 0,010624
0,5 0,010169 1,0 0,010169

PacueTs! OKa3BIBAIOT, YTO NPH YMEHBIICHHH & 3Ta OMIMOKA BO3pacTaeT ¥ MOXeT JOCTH-
ratb 50%. ‘

M enie Ha pByx MomeHTaxX OC3HANOPHOIO TEYEHMS KHMIKOCTH CICHAYyeT OCTAHOBUTLCH.
T[TepBblit U3 HHX CBA3aH C BAMSHHEM dncia Opyaa Ha THAPABINYECKAH pacyeT He3HANOPHBIX Ka-
HaJlOB, HAa YTO YKa3bIBAlKOT HEKOTOPBIE HCCIIENOBATEMHU. 30ECh Mbl OTMETHM, YTO HAIIH KCCIIeI0-
BaHUs BBIMOJIHEHBI IpH yncnax @pyna, namenstomuxced ot 0,275 no 13, 1. €. B Z0CTaTOYHO 1IH-
poxoMm juanaszoHe. Kak ObLIO 1moka3aHO, BO BCeX CIy4asiXx pe3yJbTaThl PacYETOB fI0 PECKOMEH-
ayeMeIM (OPMYNIaM BIOJHE YIOBIETBOPUTENRHO COBMANAIOT € pelyJibraramu usMmepeHuit. Ilo-
3TOMY MOXHO CJIeJIaTh BHIBOX, UTO B YKa3aHHOM [Mana3oHe uucio Opyna He OKa3bIBaeT BiIUA-
HUS HA pacyer.

BTtopoit MOMEHT CBf3aH ¢ YKa3aHHEM HEKOTOPHIX HCCHAEHOBaTelIeH Ha TO, YTO B 3dMKHY-
TBIX TpyOOIIpOBOJaxX M KaHallaX MX IPOIYyCKHas CrOCOOHOCTh MAKCHMAaJIbHA IIPH ITOJIHOM Ha-
MONHEHUH. [IpakTH4ecKu 3TO yTBEPKACHUE O03HAYAET, YTO NPH MOJHOM HANOJHECHHH 3aMKHYTO-
ro KaHajla XOTS B HMEeT MECTO YMEHBUICHHE CpEeAHEH CKOPOCTH TEYEHH KHAKOCTH 10 CpaBHE-
HUIO CO CKOPOCTBIO IIPH HEMOJHOM 3aTOJHECHHM, OJHAKO 3TO YMEHBIICHHE MO BIHJET Ha Be-
JIMYUHY pacxola.

OnHAaKo 10 HAaCTOSUIETO BPEMCHH CUHTAJIOCH, UTO 3aMKHYTBIC TpY6OIIpOBO,H.BI (BO BCAKOM

caydae KpYMIOLMJIMHIPHYECKHE) HMEIOT MAaKCHManbHYIO IIPOIYCKHYIO CIIOCOOHOCTH IpH
hid=0,95.

[Mo-BuauMOMY, OJHO3HAYHOTO OTBETA Ha ATOT BONPOC HE cylnecTByeT. Hamm BHU3yanb-
Hble UCCNIEOBAHNS Oe3HANOPHEIX TIOTOKOB MO3BOLIOT ONHCATh UX HA BXOJHOM ydacTKe Tpybo-
npoBofa cienyronmMm obpazoMm. Ilpu ycraHoBuBILIEMCS PAaBHOMEPHOM TEYEHHH XHIKOCTH Ha
BXOJHOM YYACTKE €€ MOBEPXHOCTh OCTAETCs MapajlIesibHOM [TOBEPXHOCTH JHA TpyOONpoBOja
BILIOTH JO 3HAYEHHI €ro HarnonHerus nopaaka 0,4-0,5.

20



Ilpn manbHEAIIEM yBETHYEHHH HAIIOJIHEHNS Y NOTOKA Ha BXOJHOM yvactke (popMUpPYET-
sl CTOAYas BOJIHA, TpeOEHb KOTOPOH IIPEBLIINAET YPOBEHD IIOTOKA HAa M3MEPSIEMOM yyacTke. Ko-
r/Ja HAallOJJHEHHE Ha M3MEPAEMOM Y4YacTKE JOCTHraeT BeIWUYMHBI nopsaaka 0,8 BbICOTHI (nuamer-
pa) TpyOomnpoBosa, Ha BXOAHOM YuyacTke rpedeHp cTosiueit BOJIHB CMBIKAETCSA C BEPXHHUM CBOIOM
TpyOonpoBoxa. HauuHas ¢ 3T0ro MoOMeHTa TpyOOIIpoBOX Ha H3MEPSIEMOM yYacTKE HadYHHAET pa-
00TaTh MOJHBIM CEYCHUEM, XOTS B Havdane BXOAHOIO y4acTKa H B KOHIE BEIXOJHOTO XXHAKOCTE
UMeeT CBOOOJHBIC MOBEPXHOCTH. [0y HTh Ha H3MepsaeMoM y4acTke HarnonaHeHue 0,9 u tem Go-
nee 0,95 mpaktuyecku HEBO3MOXKHO. M1 HecMOTps Ha pacyeTsl, MOKa3HIBAIOLIME, UTO Npu
h/H=0,95 pacxoa KuaKocTH Oonwlue, yeM npu A/H=]1, Ha npaxTHKe 3TO IOJIOXKECHHE HE MOXET
ObiTh OOecneyeno. IlockonpKy pacxon XKUAKOCTH NPHU [ONHOM HAIOJHCHUH 60iblie, 4eM IIpy
h/H=0,8, IpakTHYECKH MOXHO CUHTaTh, 4TO O€3HANOPHBINA TpyOOIPOBOA MMEET MAKCUMAILHYIO
MPONYCKHYIO CIIOCOOHOCTE IIPU ITOJIHOM HAIIOJIHEHUH.



ITL IIOPAJOK BBIINOJHEHUSA I'MJIPABJIMYECKUX PACYHETOB BE3HAITIOPHBIX
TPYBOIIPOBOXOB.

Tabmuns! paccuutassl 110 Gopmyiie (23), B KoTopol ko3pduimeHT A onpeaensercs no
dopmyne (14a) npu K,=0,02mM u a=0,258.

Tabmuner cocrasnensl ana Tpy6 ITHM tinoe CJI u C (TOCT 18599-2001) nuameTrpamu
50-1200mM u mnsg 1pyod IIBX tex xe tunoB (I'OCT P51613-2000) nuamerpamu 50-315Mm, a
TakxKe A8 TpyO u3 nmonunponuneHa auamerpamu 40, 50 u 110 mm.

Ha xaxmo# crpanuue Tabaul yKasaHbel MaTepuanbl TPyOBl, IUAMETP K TOJIIMHA €€
CTCHKHU. 3HAYEHHNE PacUETHOro AMAMETpa NPUHATO PAaBHHIM HOMHHAIBHOMY HapyKHOMY OHa-
METPY MHHYC JB€ HOMHHAIBHBIE TOMIUHK CTEHKU. B 11€BOH KONOHKE Ka)aoH Tabmuubl npuBe-
JCHEI 3HayeHnsa HanojiHeHusa tpybonporoaa A/d ot 0,1 go 1. Hanomuenus menee 0,3 He 3k0HO-
muynbl B 3anpemensl CHull 2.04.01-85* "BuyTpeHHHH BOAONIPOBOA M KaHAIM3aUUs 3ZaHHR".
Bo n3bexanne obpazoBanus B TpyOomnposoje "Cyxoro TedeHus" ¥ HEONpPaBJaHHOIO yBeluue-
HUS 1uaMeTpoB TpyO.

[Tocneayloine KOJNOHKH cojepaT 3Ha4eHUs YKIJIOHAa TpyOompoBoa i © COOTBETCTBYIO-
IIHe 3HAYSHHS Pacxoja XHAKOCTH ¢, J/C, U CKOPOCTH V, M/c.

B coorBercTBuM ¢ nanneiMu HWUIM Mocctpos, npu onpenelleHud MPOEKTHOrO YKIIOHA
Ge3HanopHBIX TPYOOIPOBOJOB pacyeTHOE 3HaYCHHE I CeNyeT YMHOXKHTE Ha KO3 PULUUEHT yBe-
JIMYUEHHS TIOTEPh HAIIOpa, PaBHBIHM Ul CBApHBIX BCTHIK coefuHeHuH Tpy0 anaMerpamu 50-63Mm
—1,1; 75-90mM — 1,08; 110-160mmM — 1,07; 225-1200mMm — 1,06; nns pacTpyOHBIX COSRUHEHUH
CBapHBIX, KJIEEBHIX HIIM HA Pe3UHOBBIX YINOTHUTEMAX Tpy6 amamerpamu 50-110mMm — 1,017,
110-225mMm — 1,015; 225-1200MmMm — 1,01, | |

Crpyxrypa TaGnuil ocoOBIX MOSCHEHUH He TpeOyeT: JBe JIEBbIE KONOHKH COAEPHAT JaH-
HbIE TI0 HOMHHAJILHBIM 3HAYCHHSIM AHaMeTpa TpyObl M TOJIUMHEI €€ CTEHKH, B CTPOUKY IO Ha-
pacTapoLei pacIooXeHs! JaHHEBIE IO pacXoLy BOABI, CKOPOCTH €€ TCUCHMS H IOTEPSM Haropa
Ha TPEHHE B MM/M,
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Jgama 1

Tpy6b1 Tuna CJI w3 MTHJL (TOCT 18599-2001)

Jdunamerp Tpyost (D Tp) 50 mm.
TosmmupHa cTeHKH (S CT) 2 MMm.
h/D i= 0,01 i= 0,02 i= 0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07
q, N/c v, M/c g, 1/c v, M/¢ q, /e v, M/e q, /¢ v, M/c q, Ji/c v, M/c q, V¢ v, M/c q, /e v, M/c
0,3 0,151 0,361 0,242 0,578 0,313 0,747 0,374 0,891 0,427 1,017 0,475 1,133 0,520 1,239
0,4 0,269 0,433 0,428 0,689 0,551 0,887 0,655 1,056 0,747 1,204 0,831 1,339 0,908 1,463
0,5 0,408 0,491 0,646 0,777 0,829 0,998 0,985 1,186 1,122 1,351 1,247 1,501 1,362 1,639
0,6 0,557 0,535 0.877 0,843 1,126 1,081 1,336 1,283 1,520 1,460 1,688 1,622 1,842 1,770
0,7 0,700 0,563 1,101 0,886 1,411 1,136 1,674 1,347 1,904 1,532 2,114 1,701 2,306 1,856
0,8 0,821 0,576 1,290 0,905 1,652 1,159 1,959 1,375 2,228 1,563 2473 1,735 2,698 1,893
0.9 0,892 0,566 1,403 0,891 1,798 1,141 2,132 1,353 2,425 1,539 2,692 1,709 2,937 1,864
1,0 0,816 0,491 1,291 0,777 1,659 0,998 1,971 1,186 2,245 1,351 2,494 1,501 2,723 1,639
Juamerp Tpy6nt (D Tp) 63 mMm.
Tonmuua crenkn (S cr) 2,5 mm.
h/D i= 0,01 i= 0,02 i= 0,03 i= 0,04 i= 0,05 i=0,1 i=0,15
q, nfe v, /¢ g, e v, M/¢ q, a/c v, m/e q, A/c v, M/¢ q, 1/c v, m/¢ g, W/c v, Mm/c q, J/c v, M/c
0,3 0,297 0,445 0,465 0,697 0,595 0,893 0,706 1,059 0,804 1,206 1,187 1,781 1,480 2,220
0,4 0,525 0,532 0,817 0,828 1,044 1,057 1,236 1,252 1,405 1,424 2,066 2,093 2,570 2,604
6,5 0,794 0,601 1,231 0,932 1,568 1,187 1,854 1,404 2,106 1,595 3,089 2,338 3,837 2,904
0,6 1,081 0,653 1,671 1,009 2,125 1,284 2,511 1,517 2,850 1,722 4,171 2,520 5,176 3,127
0,7 1,358 0,687 2,095 1,061 2,663 1,348 3,144 1,591 3,567 1,806 5,215 2,640 6,467 3,274
0,8 1,591 0,702 2,453 1,082 3,116 1.375 3,678 1,623 4,173 1.841 6,097 2,691 7,559 3,336
0,9 1,730 0,691 2,668 1,065 3.391 1,354 4,004 1,599 4,543 1,814 0,041 2,651 8,234 3,288
1,0 1,588 0,601 2,462 (0,932 3,137 1.187 3,709 1,404 4,213 1,595 6,178 2,338 7,673 2,904
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l1pononkeHue Tadauuel |

Aunamerp Tpyosr (D Tp) 75 mm.

Tonwuua erenxu (S c1) 2,9 mm.
h/D i= 0,01 i= 0,02 i= 0,03 i= 0,04 i= 0,05 i=0,1 i=0,15

q, Ji/e v, M/c g, /e v, M/c q, a/c v, mlc q, Ji/¢ v, M/c q, #c v, m/c q, a/c v, M/c g, /e v, mfc

0.3 0.491 0,518 0,759 0,800 0,968 1,019 1,143 1,205 1,299 1,369 1,906 2,008 2,368 2,495
0.4 0,867 0,617 1,332 0,948 1,693 1.205 1,997 1,421 2,265 1,612 3.311 2,357 4,107 2,923
0,5 1,308 0,696 2,003 1,065 2,540 1,351 2,992 1,591 3,392 1,804 4,945 2,630 6,125 3,257
0,6 1,778 0,755 2,715 1,152 3,439 1,460 4,048 1.718 4,585 1,946 6,673 2,833 8,258 3,505
0,7 2,232 0,794 3,402 1,210 4.306 1,532 5,066 1,802 5,736 2,040 8,340 2,966 10,314 3,668
0,8 2,615 0,811 3,982 1,234 5,039 1,562 5.926 1,837 6,709 2,080 9,749 3,022 12,055 3,737
0,9 2,844 0,798 4,333 1.215 5,485 1.538 6.452 1.810 7,305 2,049 10,619 2,979 13,133 3,684
1,0 2,617 0,696 4,005 1,065 5,081 1,351 5,985 1,591 6,784 1,804 9,891 2,630 12,251 3,257

Aunametp Tpy6n! (D Tp) 90 mm.

Tosmmna crenkd (S ¢r) 3,5 mm.
Wb i= 0,01 i= 0,012 i=0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025

q, a/c v, M/¢ q, /e v, Mic q, n/c v, Mfc q, A/c v, m/c q, Ji/c v, M/¢ q, Afc v, m/c q, a/c v, Mft

0,3 0,821 0,601 0,919 0,673 1,011 0,741 1,097 0,803 1,177 0,862 1,254 0919 °~ 1,430 1,047
0,4 1,444 0,715 1,615 0,799 1,775 0,878 1,923 0,952 2,063 1,021 2,196 1,086 2,500 1,237
0,5 2,176 0,804 2,431 0,899 2,669 0,987 2,891 1,069 3,098 1,145 3,297 1,219 3,750 1,386
6,6 2,954 0,872 3,298 0,973 3,619 1.068 3,918 1,156 4,198 1,238 4,465 1,317 5,075 1,497
0,7 3,705 0,916 4,135 1,022 4,536 1,121 4,909 1.213 5,258 1,300 5,592 1,382 0,353 1.571
0,8 4,338 0,935 4,840 1,043 5,310 1,144 5,745 1,238 6,153 1,326 06,543 1.410 7.433 1,602
0,9 4,720 0,920 5,266 1,027 5,778 1.127 6.252 1,219 6,697 1,306 7,122 1,389 8,091 1,578
1,0 4,352 0,804 4,862 0,899 5,339 0,987 5,781 1,069 6,197 1,145 6,594 1.219 7.500 1.386
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JAunametp Tpy6st (D Tp) 90 mm.
Toanguua eTeHkH (S cT) 35 mm.
WD i= 0,03 i= 0,035 i= 0,04 i= 0,045 i=0,05 i=0,1 i= 0,5
q, /e v, M/c q, Afe v, M/¢ q, Ji/¢c v, M/ q, nfc v, M/¢ q, /e v, M/c q, Afc v, M/¢ g, i/c v, M/¢
0,3 1,590 1,164 1,736 1,272 1,873 1,372 2,001 1,466 2,123 1,555 3,097 2,268 3.838 2,811
0,4 2,776 1,373 3,029 1,499 3,265 1,615 3,487 1,725 3,696 1,828 5,373 2,658 6,646 3,288
0.5 4,160 1,538 4.537 1,677 4,887 1,807 5,217 1,928 5,527 2,043 8,017 2,964 9,904 3,661
0,6 5,627 1,660 6,134 1,810 6,605 1,949 7,049 2,080 7,466 2,203 10,812 3,190 13,346 3,937
0,7 7,042 1,741 7,675 1,897 8,263 2,043 8,815 2,179 9,336 2,308 13,506 3,339 16,662 4,119
0,8 8,238 1,775 8,977 1,934 9,663 2,082 10,309 2,222 10,917 2,353 15,787 3,402 19,471 4,196
0,9 8,968 1,749 9,774 1,906 10,522 2,052 11,226 2,189 11,889 2,318 17,197 3,353 21,215 4,136
L0 8,320 1,538 9,074 1,677 9,774 1,807 10,434 1,928 11,055 2,043 16,035 2,964 19,809 3,661
Jduametp TpyOst (D Tp) 110 mm.
Tomuuna crenkn (S cr) 4,3 mm,
h/D i=0,01 i= 0,012 i= 0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
q, 1/e v, M/¢ q, /e v, M/c q, Ve v, M/¢ q, N/c v, m/c q, /e v, M/c q, /e v, mfe q, A/c v, M/c
0,3 1,435 0,704 1,603 0,787 1,759 0,863 1,904 0,934 2,041 1,002 2,170 1,065 2,468 1,211
0,4 2,518 0,835 2,810 0,932 3,080 1,021 3,331 1,104 3,569 1,183 3,791 1,256 4,306 1,427
0,5 3,788 0,938 4,223 1,046 4,625 1,145y 4,999 1,238 5,353 1,326 5,683 1,407 6,450 1,597
0,6 5,136 1,015 5,722 1,131 6,263 1,238 6,768 1,338 7,244 1,432 7,688] 1,520 8,721 1,724
0,7 6,437 1,066 7,169 1,187 7,845 1.299 8,475 1,404 9,069 1,502 9,623 1,594 10,911 1,807
0,8 7,534 1,088 8,390 1,211 9,179 1,325 9,915 1,432 {0,609 1,532 11,257 1,625 12,762 1,843
N 0,9 8,198 1,071 9,131 1,193 9,991 1,305 10,793 1,410 11,549 1,509 12,255 1,601 13,895 1,815
O] 1,0 7,575 0,938 8,446 1,046 9,249 1,145 9,998 1,238 10,705 1,326 11,365 1,407 12,900 1,597
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Juamerp Tpy6ui (D Tp) 110 mm.
) Tonmuuna crenxH (S c7) 4,3 mm.
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i=0,15
q, N/e v, mfc g, Ji/c v, Mfc q, 2/c v, m/c g, /e v, Mm/c q, /¢ v, M/c g, Afc v, m/¢c q, n/e v, mfc
0,3 2,737 1,343 2,985 1,465 3,216 1,578 3,432 1,684 3,636 1,784 5,275 2,589 6,520 3,199
0,4 4,711 1,582 5,198 1,723 5,596 1,855 5,968 1,978 6,320 2,095 9,140 3,030 11,276 3,738
0,5 7,141 1,769 7,775 1,926 8,367 2,072 8.919 2,209 9,442 2,338 13,624 3,374 16,789 4,158
0,6 9,650 1,908 10,503 2,076 11,299 2,234 12,042 2,380 12,744 2,519 18,362 3,630 22,609 4,469
0,7 12,071 1,999 13,134 2,175 14,126 2,340 15,052 2,493 15,928 2,638 22,927 3,797 28,217 4,674
0,8 14,116 2,038 15,358 2,218 16,517 2,385 17,598 2,541 18,621 2,689 26,794 3,869 32,968 4,760
0,9 15,371 2,008 16,725 2,185 17,988 2,350 19,167 2,504 20,282 2,649 29,192 3,814 35,925 4,693
1,0 14,282 1,769 15,550 1,926 16,733 2,072 17,838 2,209 18,883 2,338 27,249 3,374 33,578 4,158
JAuamerp TpyOn1 (D 1p) 125 mm.
- Toauwmua crenku (S cT) 4,9 mm.
WD i= 0,009 i= 0,01 i= 0,011 i= 0,012 i= 0,013 i=0,014 i= 0,015
q, a1/c v, M/¢ g, irfe v, M/c q, /e v, M/¢ q, /e v, M/c g, nle v, m/c q, /c v, M/¢ q, i/c v, M/c
0,3 1,917 0,729 2,043 0,777 2,165 0,823 2,279 0,867 2,392 0,909 2,498 0,950 2,601 0,989
0,4 3,363 0,864 3,581 0,920 3,792 0,974 3,990 1,025 4,184 1,075 4,368 1,122 4,547 1,168
0,5 5,055 0,970 5,381 1,032 5,695 1,093 5,990 1,149 6,279 1,205 6,553 1,257 6,819 1,308
0,6 6,851 1,049 7,290 1,117 7,713 1,181 8,11t 1,242 8.500 1,302 8,870 1,358 9,228 1,413
0,7 8,585 1,102 9,134 1,172 9,661 1,240 10,158 1,304 10,644 1,366 11,105 1,425 11,552 1,482
0.8 10,048 1,124 10,088 1,196 11,305 1,265 11,885 1,330 12,453 1,393 12,992 1,453 13,514 1,512
0,9 10,935 1,107 11,633 1,177 12,305 1,245 12,937 1,309 13,556 1,372 14,143 1,431 14,712 1,489
1,0 10,110 0,970 10,762 1,032 11,389 1,093 11,980 1,149 12,558 1,205 13,106 1,257 13,639 1,308
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Auamerp Tpydn: (D Tp) 125 mm.
Tomnuna cTeHkH (S 1) 4,9 mm.
h/D i= 0,016 i=0,017 i=0,018 i= 0,019 i=0,02 i= 0,025 i=0,03
q, /e v, M/c q, /¢ v, mfc q, A/c v, Mfe q, Jt/e v, M/c q, /e v, m/c g, i/e v, Mfc q, Ja/c v, M/¢
0,3 2,701 1,027 2,798 1,004 2,892 1,099 2,983 1,134 3,072 1,168 3,488 1,326 3,804 1,469
0,4 4,719 1,212 4,887 1,255 5,049 1,297 5,207 1,337 5,360 1,377 6,079 1,561 6,727 1,728
0,5 7,075 1,358 7,324 1,405 7,566 1.452 7,801 1,497 8,029 1,541 9,097 1,746 10,061 1,931
0,6 9,572 1,466 9,908 1,517 10,233 1,567 10,550 1,616 10,857 1,663 12,294 1,883 13,590 2,081
0,7 11,981 1,537 12,401 1,591 12,807 1,643 13.202 1,694 13,584 1,743 15,377 1,973 16,993 2,181
0,8 14,016 1,568 14,506 1,623 14,980 1,676 15,441 1,727 15,888 1,777 17,982 2,012 19,870 2,223
0,9 15,259 1,544 15,793 1,598 16,309 1,651 16,812 1,702 17,299 1,751 19,581 1,982 21,639 2,190
1,0 14,150 1,358 14,649 1,405 15,132 1,452 15,603 1,497 16,058 1,541 18,195 1,746 20,122 1,931
Juamerp Tpybsr (D Tp) 125 mm.
Tommuxa creuxu (S cr) 4,9 mm.
h/D i= 0,035 i= 0,04 i= 0,045 i= 0,05 i= 0,00 i= 0,07 i=0,08
g, a/c v, m/c q, nfe v, M/c q, /e v, M/c q, alc v, M/c g, &/c v, m/c q, /e v, M/c q, /e v, m/c
0,3 4,209 1,600 4,532 1,723 4,832 1,837 5,117 1,946 5,646 2,147 6,131 2,331 6,581 2,502
0,4 7,322 1,880 7,878 2,023 8,396 2,156 8,886 2,282 9,796 2,516 10,630 2,730 11,403 2,929
0,5 10,945 2,100 11,770 2,258 12,539 2,406 13,267 2,546 14,617 2,805| 15,853 3,042 17,000 3,262
0,6 14,778 2,263 15,887 2,433 16,920 2,591 17,898 2,741 19,711 3,019 21,372 3,273 22911 3,509
0,7 18,474 2,371 19,857 2,548 21,144 2,713 22,364 2,870 24,623 3.160 26,692 3,425 28,610 3,671
0,8 21,599 2,416 23,215 2,597 24,718 2,765 26,142 2,924 28,780 3,219 31,195 3,490 33,435 3,740
0,9 23,524 2,381 25,285 2,559 26,924 2,725 28,476 2,882 31,352 3.173 33,986 3,440 36,427 3,687
1,0 21,889 2,100 23,540 2,258 25,077 2,400 26,533 2,546 29,233 2,805 31,706 3,042 33,999 3,262
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Huamerp Tpy6ni (D 1p) 125 mm

Tommuua crenxn (S 1) 4,9 Mmm
WD i=0,09 i=0,1 i=0,11 i=0,12 i=0,13 i= 0,14 i=0,15

q, iwe v, m/c q, a/c v, Mic q, Alc v, M/c q, Ale v, M/c q, n/c v, M/¢ q, Ji/c v, M/cC q, e v, Mf¢

0,3 7,003 2,662 7,400 2,814 7,778 2,957 8,138 3,094 8,482 3,225 8,813 3,351 9,131 3,472
0.4 12,128 3,115 12,811 3,290 13,459 3.457| 14,077 3615 14,668 3,767 15,235 3913) 15,781 4,053
0,5 18,073 3,468 19,085 3,662 20,046 3,846 20,961 4,022 21,836 4,190 22,676 4,351 23,484 4,506
0,6 24,352 3,730 25,711 3,938 27,000 4,135 28,228 4,323 29,402 4,503 30,529 4676 31,613 4,842
0,7 30,404 3,902 32,097 4,119 33,702 4,325 35,231 4,521 36,692 4,709 38,096 4,889 39.446 5,062
0,8 35,530 3,975 37,506 4,196 39,379 4,405 41,165 4,605 42,871 4,796 44,509 4,979 46,085 5,155
0,9 38,712 3,918 40,867 4,136 42,909 4,243 44 856 4,540 46,716 4,728 48,503 4,909 50,221 5,083
1,0 36,146 3,468 38,171 3,662 40,091 3,846 41,922 4,022 43,671 4,190 45,352 4,351 46,968 4,506

Auamerp Tpy6si (D Tp) 140 mm.

Toamuua crenxn (S cT) 5,4 mm.
h/D i= 0,009 i= 0,01 i=90,001 i= 0,012 i= 0,013 i=0,014 i= 0,015

q, a/c v, M/c q, /e v, M/c q, t/e v, M/¢ q, a/c v, mfc g, n/c v, M/c q, n/c v, M/c q, ife v, M/e

0,3 2,632 0,795 2,805 0.848 2,968 0,897 3,125 0,945 3,275 0,990 3,418 1,033 3,557 1,075
0,4 4,610 0,941 4,910 1,003 5,191 1,060 5,463 1,116 5,722 1,168 5,970 1,219 6,210 1,268
0,5 6,923 1,056 7,371 1,124 7,789 1,188 8,195 1,250 8,580 1,309 8,948 1,365 9,306 1,420
0,6 9,378 1,142 9,981 1,215 10,544 1,284 11,090 1,350 11,609 1,414 12,105 1,474 12,587 1,533
0,7 11,746 1,198 12,499 1,275 13,203 1,347 13,884 1,416 14,531 1,482 15,151 1,546 15,752 1,607
0,8 13,745 1,222 14,624 1,301 15,447 1,374 16,243 1,445 16,999 1,512 17,723 1,576 18,425 1,639
0,9 14,960 1,204 15.919 1,281 10,815 1,353 17,682 1,423 18,506 1,489 19,295 1,553 20,060 1,614
1,0 13,846 1,056 14,741 1,124 15,578 1,188 16,389 1,250 17,159 1,309 17,897 1,365 18,613 1,420
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JAunamerp Tpydn: (D 1p) 140 mm.
Tonummna crenkn (S cr) 5.4 mm.
h/D i= 0,616 i= 0,017 i= 0,018 i= 0,019 i= 0,02 i= 0,025 i= 0,03
q, A/c v, M/c q, A/c v, Mm/c q, J/c v, M/C q, /e v, M/c q, 1/fe v, Mf¢ q, a/c v, Mm/c q, A/c v, m/c
0,3 3,692 1,116 3,824 1,156 3,950 1,194 4,074 1,231 4,195 1,268 4,756 1,438 5,264 1,591
0.4 6,444 1,316 6,672 1,362 6,890 1,407 7,103 1,450 7,313 1,493 8,281 1,691 9,155 1,869
0,5 9,653 1,473 9,992 1,524 10,317 1,574 10,634 1,622 10,946 1,670 12,384 1,889 13,683 2,087
0,6 13,054 1,589 13,510 1,645 13,947 1,698 14,373 1,750 14,793 1,801 16,728 2,037 18,474 2,249
0,7 16,334 1,666 16,903 1,724 17,449 1,780 17,980 1,834 18,503 1,8881 20,916 2,134 23,093 2,356
0,8 19,105 1,699 19,770 1,758 20,407 1,815 21,028 1,870 21,639 1,924 24,458 2,175 27,000 2,401
0,9 20,802 1,674 21,526 1,732 22,220 1,788 22,897 1,842 23,563 1,896 26,635 2,143 29,407 2,366
1,0 19,306 1,473 19,985 1,524 20,634 1,574 21,268 1,622 21,891 1,670 24,769 1,889 27,366 2,087
HJuamerp rpy6ns (I). ) 140 mm.
Tonummuna crenxn (8 cr) 5,4 mm.
h/D i= 0,035 i= 0,04 i= 0,045 i= 0,05 i= 0,06 i= 0,07 i= 0,08
q, e v, m/¢ g, A/e v, m/e q, /¢ v, Mfe q, Me v, M/C q, alc v, m/c q, A/c¢ v, M/c q, /e v, m/c
0,3 5,730 1,732 6,163 1,863 6,569 1,985 6,953 2,102 7,664 2,317 8318 2,514 8,924 2,697
0,4 9,958 2,033 10,704 2,186 11,403 2,328 12,0064 2,463 13,287 2,713 14,410 2,942 15,451 3,155
0,5 14,875 2,269 15,982 2,438 17,019 2,596 18,000 2,746 19,814 3,023 21,478 3,277 23,021 3,512
0,6 20,076 2,444 21,564 2,626 22,957 2,795 24,275 2,956 26,711 3,252 28,945 3,524 31,016 3,777
0,7 25,091 2,560 26,945 2,749 28,682 2,926 30,323 3,094 33,359 3,403 36,142 3,687 38,721 3,950
0,8 29,333 2,609 31,498 2,801 33,526 2,982 35,443 3,152 38,987 3,467 42237 3,756 45,248 4,024
0,9 31,949 2,571 34,310 2,761 36,520 2,939 38,611 3,107 42,474 3,418 46,018 3,703 49,301 3,967
1,0 29,750 2,269 31,965 2,438 34,039 2,596 36,000 2,746 39,628 3,023 42,957 3,277 46,042 3,512
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Auamerp 1pyost (D Tp) 140 mm.

TonmuHa cTenky (S ¢cT) 5,4 MMm.
h/D i= 0,09 i=0,1 i=0,11 i=0,12 i=0,13 i=0,14 i=90,15

q, e v, M/t q, J¥/¢ v, M/¢ q, /¢ v, M/¢ q, /e v, m/c q, Jjile v, Mfc q, a/c v, Mm/c g, /¢ v, Mfc

0,3 9,491 2,869 10,027 3,031 10,535 3,184 11,019 3,330 11,482 3,470 11,927 3,605 12,355 3,734
0,4 16,426 3,354 17,345 3,542 18,217 3,719 19,047 3,889 19,842 4,051 20,604 4,207 21,338 4,357
0,5 24,466 3,732 25,827 3,940 27,118 4,137 28,347 4,324 29,524 4,504 30,652 4,676 31,739 4,842
0,6 32,955 4,013 34,782 4,235 36,514 4,446 38,162 4,647 39,741 4,839 41,255 5,023 42,712 5,201
0,7 41,136 4,197 43,411 4,429 45,568 4,649 47,621 4,858 49586 5,059 51,471 5,251 53,285 5,436
0,8 48,067 4,275 50,722 4,511 53,240 4,735 55,636 4,948 57,930 5,152 60,130 5,348 62,247 5,536
0,9 52,375 4,214 55,271 4,447 58,016 4,668 60,629 4,879 63,130 5,080 65,530 5,273 67,839 5,459
1,0 48,931 3,732 51,654 3,940 54,236 4,137 56,694 4,324 59,047 4,504 61,305 4,676 63,478 4,842

Juamerp Tpy6s:1 (D Tp) 160 mm.

Tonuuna crenxu (S cT) 6,2 MM,
/D i= 0,006 i= 0,007 i = 0,008 i= 0,009 i=0,01 i= 0,011 i= 0,012

q, a/c v, mlc q, /¢ v, M/c q, e v, Mfc q, Ji/e v, M/¢ q, alc v, M/c q, Ve v, Mfc g, afc v, M/c

0,3 2,977 0,689 3,267 0,757 3,541 0,820 3,799 0,880 4,042 0,936 4,273 0,990 4,495 1,041
0,4 5,221 0,817 5,724 0,895 6,199 0,970 6,644 1,039 7,065 1,105 7,465 1,168 7,848 1,228
0,5 7,848 0,917 8,597 1,005 9,305 1,088 9,969 1,165 10,596 1,238 11,190 1,308 11,760 1,375
0,6 10,637 0,992 11,646 1,087 12,600 1,176 13,494 1,259 14,338 1,338 15,139 1412 15,906 1,484
0,7 13,328 1,042 14,589 1,140 15,780 1,233 16.896 1,321 17,949 1,403 18,949 1,481 19,905 1,556
0,8 15,598 1,063 17,072 1,163 18,463 1,258 19.767 1,347 20,998 1,431 22,166 1,510 23,283 1,587
0,9 16,975 1.047 18,581 1,146 20,097 1,239 21,518 1,327 22,859 1,409 24,131 1,488 25,350 1,563
1,0 15,696 0,917 17,194 1,005 18,610 1,088 19,937 1,165 21,191 1,238 22,381 1,308 23,520 1,375




%9

[Tpoponxenve TabnuLbl |

Jdunamerp Tpy6s: (D Tp) 160 MM,

Tommnka creHkn (S c1) 6,2 mm.
h/D i= 0,013 i= 0,014 i= 0,615 i= 0,016 i= 0,017 i= 0,018 i= 0,019

q, afc v, m/c q, a/c v, m/c q, 2/c v, M/¢ q, 1/c v, m/c q, wlc v, M/c g, /e v, Mfe q, /e v, M/¢

0,3 4,709 1,091 4,914 1,138 5,112 1,184 5,304 1,228 5,487 1,271 5,607 1,313 5,843 1,353
0,4 8,219 1,286 8,572 1,341 8,914 1,395 9,245 1,446 9,562 1,496 9,873 1,545 10,175 1,592
0,5 12,312 1,439 12,837 1,501 13,346 1,560 13,839 1,618 14,310 1,673 14,772 1,727 15,221 1,779
0,6 16,649 1,553 17,356 1,619 18,040 1,683 18,703 1,745 19,337 1,804 19,958 1,862 20,563 1,918
0,7 20,833 1,629 21,714 1,697 22,567 1,764 23,395 1,829 24,185 1,891 24,960 1,951 25,714 2,010
0,8 24,367 1,660 25,397 1,731 26,393 1,799 27,360 1,864 28,282 1,927 29,188 1,989 30,069 2,049
0,9 26,531 1,636 27,653 1,705 28,739 1,772 29,792 1,837 30,798 1,899 31,785 1,960 32,745 2,019
1,0 24,625 1,439 25,675 1,501 26,691 1,560 27,677 1,618 28,619 1,673 29,543 1,727 30,443 1,779

Jduamerp TpyOnit (D 1p) 160 mm.

Toamuua crenxs (S cr) 6,2 MM.
h/D i= 0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07

q, /e v, M/¢ q, e v, m/c q, /¢ v, Mf¢ g, ji/c v, m/¢ q, alc v, Mm/c q, /e v, m/c q, a/c v, M/c

0,3 6,013 1,393 6,809 1,577 7,527 1,743 8,799 2,038 9,916 2,296 10,922 2,529 11,844 2,743
0,4 10,469 1,638 11,842 1,853 13,078 2,046 15,268 2,389 17,188 2,689 18,917 2,960 20,501 3,207
0,5 15,657 1,830 17,697 2,069 19,532 2,283 22,782 2,663 25,630 2,996 28,193 3,295 30,539 3,570
0,6 21,149 1,973 23,891 2,229 26,358 2,459 30,724 2,866 34,549 3,223 37,990 3,544 41,139 3,838
0,7 26,445 2,067] 29,864 2,334 32,939 2,575 38,380 3,000F 43,146 3373 47432 3,708] 51,355 4,014
0,8 30,922 2,107 34916 2,379 38,500 2,624 44,860 3,057 50,425 3,436 55,429 3,777 60,009 4,089
0,9 33,675 2,076 38,028 2,345 41,942 2,586 48,869 3,013 54,937 3,387 60,392 3,723 65,386 4,031
1,0 31,314 1,830 35,393 2,069 | 39,064 2,283 45,563 2,663 51,260 2,996 506,385 3,295 61,078 3,570
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Jduamerp Tpyon! (D Tp) 160 mm.

TonmuHA cTeHKH (S ¢T) 6,2 mm.
WD i= 0,08 i= 0,09 i= 0,1 i=0,11 i=0,12 i= 0,14 i=0,15

q, A/ v, mlc q, /e v, M/¢ q, i1/ v, M/c q, a/c v, M/c q, /e v, m/ec q, /e v, M/c q, 1/e v, M/c

0,3 12,699 2,941 13,501 3,127 14,250 3,302 14,973 3,468 15,655 3,626 16,936 3,922 17,540 4,062
04 21,970 3,437 23,345 3,652 24,641 3,855 25,870 4,047 27,041 4,231 29,237 4,574 30,271 4,736
0,5 32,715 3,824 34,752 4,062 36.671 4,286 38,491 4,499 40,224 4,702 43,472 5,081 45,003 5,260
0,6 44,060 4,111 46,792 4,366 49,367 4,606 51,808 4,833 54,132 5,050 58,489 5,457 60,541 5,648
0,7 54,992 4,299 58,395 4,565 61,60) 4,815 64,640 5,053 67,533 5,279 72,956 5,703 75,511 5,903
0,8 64,255 4,379 68,227 4,649 71,969 4,904 75,516 5,146 78,893 5,376 85,223 5,807 88,205 6,011
0,9 70,016 4317 74,347 4,584 78,428 4,835 82,296 5,074 85,979 5,301 92,882 5,727 96,134 5,927
1,0 65,430 3,824 69,503 4,062 73,342 4,286 76,981 4,499 80,447 4,702 86,945 5,081 90,006 5,260

JNunamerp TpyosI (D Tp) 180 mm.

Tonmmuua crerxu (S cT) 7 MMm.
/D i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012

q, a/c v, M/c q, /¢ v, Mfc q, a/c v, M/¢ q, n/c v, M/c q, alc v, m/c q, A/c v, m/c q, n/c v, M/¢c

0,3 4,119 0,754 4,519 0,827 4,893 0,896 5,242 0,960 5,574 1,021 5,890 1,078 6,192 1,134
0,4 7,215 0,892 7,906 0,978 8,554 1,058 9,159 1,133 9,731 1,204 10,278 1,271 10,799 1,336
0,5 10,836 1,001 11,865 1,096 12,829 1,186 13,730 1,269 14,582 1,348 15,395 1,423 16,170 1,494
0,6 14,677 1,083 16,064 1,185 17,362 1,281 18,575 1,370 19,723 1,455 20,817 1,535 21,859 1,612
0,7 18,384 1,136 20,115 1,243 21.736 1.343 23,249 1,437 24,681 1,525 26,046 1,610 27,347 1,690
0,8 21,512 1,159 23,535 1,268 25,429 1,370 27,197 1,465 28,870 1,555 30,464 1,641 31,984 1,723
0,9 23,414 1,141 25,619 1,249 27,682 1,349 29,609 1,443 31,432 1,532 33,170 1.617 34,826 1,698
1,0 21,671 1,001 23,730 1,096 25,659 1,186 27,460 1,269 29,165 1,348 30,790 1,423 32,340 1,494
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dnamerp Tpyos1 (D Tp) 180 mm.
Tonwmuna cTenkH (8 cT) 7 mMM.
h/D i= 0,013 i=0,014 i= 0,015 i=0,016 i=0,017 i=0,018 i= 0,019
q, alc v, M/c q, A/c v, M/c g, Afc v, M/c q, T/c v, Mfe g, /e v, Mfc q, Jic v, M/c q, alc v, M/¢
0,3 6,481 1,187 6,760 1,238 7,029 1,287 7,289 1,335 7,541 1,381 1,785 1,425 8,023 1,469
0.4 11,298 1,397 11,781 1,457 12,244 1,514 12,693 1,570 13,127 1,624 13,548 1,676 13,959 1,727
0,5 16,913 1,563 17,630 1,629 18,318 1,693 18,986 1,755 19,632 1,814 20,257 1,872 20,867 1,928
0,6 22,859 1,686] 23,824 1,757 24,750 1,826] 25,648 1,892 26,516 1,956 27,357 2,018 28,177 2,078
0.7 28,593 1,767 29,797 1,842 30,952 1,913 32,672 1,982 33,155 2,049 34,203 2,114 35,225 2,177
0.8 33,440 1,802 34,846 1,877 36.195 1,950} 37,503 2,020 38,767 2,089 39,992 2,155 41,186 2,219
0,9 36,412 1,775 37,945 1,850 39,415 1,921 40,841 1,991 42,219 2,058 43,554 2,123 44,856 2,186
1,0 33,825 1,563 35,260 1,629 36,637 1,693 37,972 1,755 39,263 1,814 40,514 1,872 41,734 1,928
Huamerp Tpy6ut (D 1p) 180 mMm.
Tonuuna crenkn (S ¢T) 7 mm.,
h/D i= 0,02 i= 0,025 i=0,03 i=0,04 i= 0,05 i= 0,06 i=0,07
q, /e v, Mfc q, /e v, Mfc q, Ji/c v, Mf¢ q, A/c v, M/t q, /¢ v, Mic q, n/c v, m/c q, /¢ v, M/c
0,3 8,255 1,511 9,336 1,709 10,311 1,888 12,039 2,204 13,553 2,482 14918 2,731 16,169 2,960
0,4 14,358 1,776 16,221 2,006 17,899 2,214 20,872 2,582 23,475 2,904 25,819 3,194 27,966 3,459
0,5 21,460 1,983 24,226 2,239 26,717 2,469 31,126 2,876 34,986 3,233 38.459 3,5541 41,640 | 3,848
0,6 28,974 2,137 32,692 2,411 36,039 2,658 41,961 3,095 47,144 3,477 51,806 3,821 56,074 4,136
0,7 36,219 2,238 40,855 2,525 45,026 2,783 52,405 3,239 58.861 3,638 64,668 3,997 69,984 4,325
0,8 42,346 2,281 47,760 2,573 52,631 2,835 61,248 3,300 68,785 3,706 75,564 4,071 81,770 4,405
0,9 46,120 2,248 52,022 2,536 57,332 2,795 06,726 3,252 74,944 3,653 82,336 4,013 89,102 4,343
1,0 42,919 1,983 48,452 2,239 53,434 2,469 62,252 2,876 69971 3,233 76,918 3,554 83,279 3,848
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Juamerp rpyonl (D Tp) 180 mm.
Toamuna credkn (S cr) T Mm,
h/D i= 0,08 i= 0,09 i=0,] i= 0,11 i=0,12 i=0,14 i= 0,15
g, /¢ v, M/c q, afc v, Mft q, /¢ v, M/c q, /e v, M/ q, J/c v, M/c q, n/e v, m/c q, /e v, M/¢
0,3 17,328 3.173 18,413 337 19,437 3.559] 20,408 3,737 21,333 3,906] 23,068 4,224F 23,885 4,373
0,4 29,956 3,705 31,818 3,935 33,574 4,153 35,239 4,359 36,823 4,555 39,796 4,922 41,197 5,095
0,5 44,586 4,120 47,342 4,375) 49,941 4,615} 52,405 4,843 54,750 5,059 59,148 5466 61,219 5,657
0,6 60,028 4,428] 63,724 4,700] 67,210 4,957 70,515 5,201 73,659 5,433 79,556 5,868 82,332 6,073
0,7 74,907 4,629 79,510 4,914] 83,850 5,182} 87,963 5,436 91.877 5,678 99,216 6,132] 102,672 6,345
0.8 87,517 4,715 92,889 5,004} 97,955 52771 102,756 5,536y 107,324 5,782] 115,890 6,243 119,922 6,461
0,9 95,369 4,649] 101,228 4,9341 106,753 5,204 111,989 5,459{ 116,970 5,702] 126,312 6,157] 130,711 6,371
1,0 89,173 4,120] 94,684 4,375 99,882 4,615 104,810 4,843} 109,500 5,059] 118,296 5,466] 122,438 5,657
JAuamerp Tpyon: (D Tp) 200 mm.
Tonunna crenkm (8 cr) 7,7 Mm.
h/D i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i=0,01
q, /e v, M/c q, a/e v, Mfc g, afc v, M/c q, A/c v, Mm/c q, 2le v, M/¢ q, Jfc Q, Mm/c q, a/c v, M/¢
0,3 4,320 0,640 4,952 0,733 5,524 0,818 6,049 0,896 6,543 0,969 7,008 1,038 7,446 1,102
0,4 7,579 0,758 8,673 0.867 9,604 0,967 10,573 1,057 11,427 1,143 12,231 1,223 12,987 1,299
0,5 11,393 0,851 13,026 0,973 14,502 1,084 15,855 1,185 17,127 1,280 18,323 1,369 19,447 1,453
0,6 15,444 0,921 17.643 1,052 19,632 1,171 21,455 1,280 23,167 1,382y 24,777 1,478 26,290 1,568
0,7 19,353 0,967] 22,100 1,104} 24,583 1,229] 26,858 1,342 28,994 1,449 31,003 1,549] 32,891 1,644
0,8 22,650 0,987 25,860 1.1271 28,761 1,253 31,419 1,369 33,915 1,478 36,263 1,580 38,468 1,676
0,9 24,649 0,972 28,147 1,109y 31,308 1,234} 34,204 1,348 36,924 1.455 39,482 1,556] 41,885 1,651
1,0 22,787 0,851 26,051 0,973 29,003 1,084 31,710 1,185 34,253 1,280 36,646 1,369 38,894 1,453
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Auametp TpYont (D Tp) 200 mm.
Tommnuua creskH (S 1) 7,7 Mm.
h/D i= 0,011 i=0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i=0,017
q, /e v, m/c g, /e v, M/¢ q, /¢ v, M/C q, alc v, M/c q, Afe v, M/c q, Ve v, Mf¢ g, /e v, M/c
0,3 7,861 1,164 8,261 1,223 8,644 1,280 9,010 1,334 9,365 1,387 9,709 1,438 10,042 1,487
0,4 13,703 1,371 14,394 1,440 15,055 1,506 15,687 1,569 16,299 1,630 16,892 1,690 17,465 1,747
0,5 20,513 1,533 21,540 1,610 22,522 1,683 23,462 1,753 24,371 1,821 25,252 1,887 26,104 1,951
0,6 27,724 1,654 29,106 1,736 30,427 1,815 31,691 1,890 32,914 1,963 34,099 2,034 35,243 2,102
0,7 34,680 1,733 36,403 1,819 38,051 1,962 39,627 1,980 41,152 2,057} 42,629 2,130] 44,056 2,202
0,8 40,557 1,767] 42,570 1,855 44,496 1,938 46,336 2,019 48,117 2,096 49,842 2,171 51,509 2,244
0,9 44,163 1,741 46,357 1,827 48,455 1,910 50,461 1,989 52,402 2,065 54,283 2,140 56,100 2,211
1,0 41,026 1,533 43,080 1,610 45,045 1,683 46,924 1,753 48,742 1,821 50,505 1,887 52,207 1,951
Huamerp Tpyon1 (D Tp) 200 mm.
Tonmuna crenku (S ¢1) - 1,7 mm.
h/D i= 0,018 i= 0,019 i= 0,02 i= 0,025 i=10,03 i= 0,04 i= 0,05
q, ji/c v, M/¢ g, We v, M/l¢ q, Jfe v, Mfc q, Afe v, Mlc q, /e v, M/c q, alc v, M/¢ g, A/e v, M/c
0,3 10,366 1,535 10,681 1,581 10,986 1,627 12,412 1,838 13,697 2,028 15,973 2,365 17,970 2,661
0,4 18,024 1,803 18,567 1,857 19,093 1,910 21,548 2,155 23,760 2,376 27,672 2,768 31,103 3,111
0,5 26,933 2,013 27,739 2,073 28,520 2,131 32,164 2,404 35,446 2,649 41,247 3,082 46,332 3,462
0,6 36,358 2,169 37,442 2,233 38,492 2,296 43,388 2,588 47,798 2,851 55,587 3,315 62,414 3,723
0,7 45,446 2,271 46,797 2,339} 48,106 2.404 54,209 2,709 59,704 2,984 69,409 3,469 77,912 3,894
0,8 53,132 2,315 54,711 2,383 56,238 2,450 63,360 2,761 69,782 3,040 81,113 3,534 91,040 3,960
0,9 57,869 2,281 59,590 2,349 61,255 2414 69,025 2,721 76,020 2,996 88,374 3,483 99,198 3,910
1,0 53,866 2,013 55,479 2,073 57,040 2,131 64,329 2,404 70,893 2,649 82,494 3,082 92,665 3,462
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Auamerp Tpyosl (D 1p) 200 mm.
Tomuuua cTeHkH (S ¢1) 7,7 Mm.
WD i= 0,06 i=0,07 i= 0,08 i=0,09 i= 0,1 i= 0,11 i= 0,12
q, /¢ v, M/fC g, 1/c v, M/e q, n/c v, m/c q, n/e v, m/c q, e v, Mf¢ q, Ji/e v, m/c q, /e v, M/c
0,3 19,766 2,927 21413 3,170 22,939 3.396 24,368 3,608 25,714 3,807 26,991 3,996F 28,208 4,176
¢4 34.188 34191 37,014 3,702 39,631 3,964 42,082 4209) 44,389 4,440 46,579 4,659 48,663 4,867
0,5 50,902 3,804 55,086 4,116} 58,962 4,406 62,588 4,677 66,003 4,932 69,242 5,174 72,326 5,405
0,6 68,547 4,088 74,160 4,423 79,359 4,733 84,223 5,023 88,802 5,297 93,145 5,556 97,280 5,802
0,7 85,550 4,275 92,540 4,625 99,012 4,948 105,068 5,251F 110,768 5,536] 116,174 5,806] 121,321 6,063
0,8 99,957 4,355| 108,116 4,710 115,671 5,039F 122,739 5,347F 129,393 5,637 135,702 5912] 141,708 6,173
0,9 108,921 4,2931 117,819 4.644] 126,058 4,969F 133,765 5272 141,022 5,559 147,903 5,830 154,453 6,088
1,0 101,805 3,804 110,173 4,116 117,923 4406] 125,176 46771 132,006 4,932 138484 5,174] 144,652 5,405
Auamerp rpybu (D 1p) 225 mm.
Tonnmmna credkH (S 1) 8,7 mm.
h/D i = 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01
q, i/c v, M/c q, Ji/c v, m/c q, a/c v, m/c q, e v, mfc q, ¢ v, M/c q, i/c v, M/e q, n/c v, m/c
0,3 5,984 0,700 6,843 0,801 7,623 0,892 8,343 0,977 9,013 1,055 9,644 1,129 10,239 1,199
0,4 10,483 0,829 11,970 0,947 13,321 1,053 14,565 1,152 15,723 1,243 16,813 1,330 17,840 1,411
0,5 15,745 0,930 17,962 1,061 19,973 1,180]  21.825 1,290 23,547 1,391 25,169 1,487 26,695 1,577
0,6 21,329 1,006 24316 1,147y 27,024 1,274 29,518 1,392 31,836 1,501 34,017 1,604 36,072 1,701
0,7 26,717 1,056 30,446 1,203 33,827 1.337 36,939 1,460 39,830 1,574 42,552 1,681 45,114 1,783
0,8 31,264 1,077 35,621 1,227 39,571 1.363 43,207 1,488 46,585 1,605 49,765 1,714 52,758 1,817
0,9 34,028 1,061 38,776 1.208] 43,080 1,343 47,042 1,466 50,723 1,581 54,188 1,689 57,451 1,791
1,0 31.489 0,930 35,923 1,061 39,946 1,180 43,650 1,290 47,094 1,391 50,337 1,487 53,391 1,577
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Jduamerp Tpyonr {D Tp) 225 mm.
Tonmuua crenxu (S cr) 8,7 mm.
h/D i= 0,011 i=0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017
q, e v, M/c g, /e v, m/e q, Jsi/e v, M/¢ q, a/c v, M/c q, alc v, mfe q, 1/c v, M/c q, He v, M/c
0,3 10,809 1,265 11,352 1,329 11,872 1,390 12,372 1,448 12,853 1,505 13,323 1,560 13,776 1,613
0,4 18,825 1,489 19,760 1,563 20,658 1,634 21,520 1,702 22,349 1,767 23,159 1,831 23,940 1,893
0,5 28,159 1,664 29,550 1,746 30,884 1,825 32,164 1,900 33,395 1,973 34,598 2,044 35,757 2,113
0,6 38,041 1,794 39,911 1,882 41,705 1,967 43,425 2,048 45,081 2,126 46,698 2,202 48,256 2,276
0,7 47,570 1,880 49,902 1,972 52,139 2,060 54,285 2,145 56,349 2,227 58,365 2,306 60,307 2,383
0,8 55,626 1,916 58,350 2,010 60,963 2,100 63,469 2,186 65,880 2,269 68,234 2,350 70,502 2,429
0,9 60,577 1,888 63,546 1,980 66,394 2,069 69,125 2,154 71,753 2,236 74,319 2,316 76,792 2,393
1,0 56,319 1,664 59,099 1,746 61,767 1,825 64,327 1,900 66,791 1,973 69,196 2,044 71,515 2,113
Huamerp TpyOnt (D 1p) 225 mMmMm.
TomuuAaa cTeskn (8 c1) 8,7 Mm.
h/D i= 0,018 i= 0,019 i= 0,02 i= 0,025 i=0,03 i= 0,04 i= 0,05
g, /¢ v, M/¢ q, alc v, Mm/¢ g, Ji/c v, M/¢ q, a/¢ v, M/c q, Ji/¢c v, m/c q, ife v, M/¢ q, a/e v, M/c
0,3 14,212 1,664 14,641 1,714 15,055 1,762 16,991 1,989 18,735 2,193 21,824 2,555 24,531 2,872
0,4 24,690 1,953 25,429 2,011 26,142 2,067 29,474 2,331 32,473 2,568 37,781 2,988 42,430 3,355
0,5 36,872 2,179 37,968 2,243 39,026 2,306 43,970 2,598 48,418 2,861 56,287 3,326 63,173 3,733
0,6 49,754 2,346 51,228 2,416 52,649 2,483 59,291 2,796 65,265 3,078 75,829 3,576 85,071 4,012
0,7 62,175 2,457 64,011 2,529 65,783 2,599 74,060 2,926 81,503 3,221 94,663 3,741} 106,173 4,195
0,8 72,683 2,504 74,828 2,578 76,896 2,649 86,562 2,982 95,252 3,281] 110,616 3,810] 124,053 4,273
0,9 79,169 2,467 81.507 2,544 83,763 2,611 94,300 2,9391 103,774 3,234] 120,526 3,756] 135,178 4,213
1,0 73,744 2,179 75,937 2,243 78,052 2,306 87,940 2,598 96,836 2,861 112,573 3,326] 126,346 3,733
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Juamerp vpy6ss (D Tp) 225 mm.

Tonmuna crenxu (S ¢1) 8,7 mm.
h/D i= 0,06 i= 0,07 i= 0,08 i= 0,09 i=0,1 i=0,11 i=0,12

q, J/c v, M/c q, jt/e v, M/c g, 2/c v, m/c q, Ji/c v, m/c q, a/c v, M/C q, /¢ v, M/c q, /e v, mfc

0,3 26,967 3,157 29,197 3418 31,265 3,660 33,200 3,887 35,025 4,100 36,753 4,303 38,402 4,496
0,4 46,611 3,686 50,435 3,989 53,982 4,269 57,299 4,531 60,425 4,779 63,386 5,013 66,209 5,236
0,5 69,365 4,098 75,027 4,433 80,276 4,743 85,184 5,033 89,809 5,306 04,188 5,565 98,363 5,812
0,6 93,378 4,404 100,974 4,762 108,013 5,0947 114,595 5,404] 120,796 5,697 126,667 5,974] 132,264 6,238
0,7 116,518 4,604 125975 4978F 134,738 5,324| 142,931 5,648] 150,649 5,9531 157,956 6,242 164,921 6,517
0,8 136,129 4,689 147,167 5,069 157,395 5,422 166,958 5,751 175,966 6,061] 184,493 6,355] 192,622 6,635
0,9 148,346 4,623 160,384 49991 171,538 5,346] 181,967 5,671 191,792 5,9771] 201,092 6,267) 209,957 6,544
1,0 138,729 4,098) 150,054 4,433F 160,551 47431 170,368 5,033] 179,618 5,306] 188,376 5,565 196,727 5,812

Juamerp Tpy6n1 (D Tp) 250 mm.

Tomuuna creHkn (S cT) 9,7 Mmm.
h/D i= 0,003 i= 0,0035 i= 0,004 i = 0,0045 i= 0,005 i = 0,0055 i= 0,006

q, A/e v, M/t q, /e v, M/c q, Jifc v, M/c q, 1/c v, M/e q, v/c v, m/c q, nfc v, M/c q, J1/c v, m/c

0,3 6,720 0,638 7,379 0,700 8,002 0,759 8,584 0,814 9,133 0,867 9,662 0,917 10,169 0,965
0,4 11,781 0,755 12,923 0,828 14,002 0,897 15,010 0,962 15,960 1,023 16,875 1,082 17,752 1,138
0,5 17,704 0,848 19,407 0,929 21,015 1,006 22,517 1,078 23,930 1,146 25,293 1,211 26,598 1,274
0,6 23,991 0,917 26,286 1,005 28,453 1.088 30.476 1,165 32,379 1,238 34,215 1,308 35,972 1,375
0,7 30,059 0,963 32,925 1,054 35,630 1,141 38,155 1,222 40,531 1,298 42,821 1,371 45,014 1,442
0,8 35,178 0,982 38,527 1,076 41,687 1,164 44,638 1,246 47,414 1,324 50,090 1,398 52,652 1,470
0,9 38,285 0,967 41,934 1.059 45,378 1,146 48,593 1,227 51,618 1,304 54,534 1,377 57,325 1,448
1,0 35,409 0,848 38,814 0,929 42,030 1,000 45,033 1,078 47,860 1,146 50,586 1,211 53,197 1,274
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Auamerp Tpy6nt (D Tp) 250 mmM.
TonmuusHa cTerkn (S ¢T1) 9,7 Mm.
h/D i= 0,0065 i= 0,007 i= 0,008 i = 0,009 i=0,01 i= 0,611 i= 0,012
q, Ji/c v, M/c q, /e v, M/¢ g, Ji/c v, M/¢ q, /¢ v, mfc q, sv/¢ v, Mmic q, w/e v, m/c g, /e v, M/c
0,3 10,647 1,010 P, 1,054 11,994 1,138 12,825 1,217 13,609 1,291 14,359 1,362 15,075 1,430
0,4 18,577 1,191 19,379 1,242 20,904 1,340 22,339 1,432 23,692 1,519 24,985 1,601 20,219 1,681
0,5 27,826 1,333 29,019 1,390 31.286 1,498 33,420 1,600 35,431 1,697 37,352 1,789 39,186 1,877
0,6 37,624 1,438 39,230 1,499 42,281 1,616 45,151 1,726 47,856 1,829 50,439 1,928 52,905 2,022
0,7 47,075 1,508 49,079 1,572 52,885 1,694 56,465 1,808 59,838 1,916 63,059 2,019 66,133 2,118
0,8 55,060 1,537 57,401 1,603 61,846 1,727 66,028 1,843 69,968 1,953 73,730 2,058 77,321 2,159
0,9 59,950 1,514 62,501 1,579 67,346 1,701 71,904 1,816 76,198 1,925 80,298 2,028 84,213 2,127
1,0 55,652 1,333 58,039 1,390 62,573 1,498 66,840 1,600 70,862 1,697 74,704 1,789 78,372 1,877
[Anamerp Tpy6n1 (D Tp) 250 mm.
Tonmuua cTeHKH (S 1) 9,7 Mm.
WD i=0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i=0,019
q, A/c v, M/¢ q, n/c v, M/¢ q, A/c v, M/¢ q, n/c v, M/C q, nlc v, M/t q, /e v, m/c q, afe v, M/C
0,3 15,757 1,495 16,415 1,557 17,052 1,618 17,667 1,676 18,263 1,733 18,838 1,787 19,401 1,841
0,4 27,395 1,756 28,528 1,828 29,626 1,899 30,685 1,967 31,711 2,033 32,701 2,096 33,670 2,158
0,5 40,933 1,960 42,615 2,041 44245 2,119 45,817 2,194 47,341 2,267 48,809 2,337 50,247 2,406
0,6 55,253 2,112 57,514 2,198 59,706 2,282 61,818 2,363 63,865 2,441 65,839 2,517 67,770 2,590
0,7 69,061 2,212 71,880 2,302 74,612 2,389 77.244 2,474 79,797 2,556 82,256 2,634 84,663 2,711
0,8 80,740 2,254 84,032 2.346 87,223 2,435 90,297 2,521 93,277 2,604 96,150 2,684 98,960 2,763
0,9 87,940 2,221 91,528 2,312 95,007 2,400 98,357 24841 101,607 2,566] 104,738 2,646 107,802 2,723
1,0 81,865 1,960 85,229 2,041 88,491 2,119 91,633 2,194 94,681 2,267 97,619 2,3371 100,494 2,406
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JMuamerp Tpy6s1 (D 1p) 250 mm.

TonmHHa cTeHkH (S €T) 9.7 Mm.
h/D i=0,02 i= 0,03 i=0,04 i= 0,05 i= 0,06 i= 0,07 i= 0,08

q, n/e v, m/c q, /¢ v, m/c q, it/c v, M/e q, tc v, M/¢ q, A/c v, M/c q, n/c v, Mf¢c g, /¢ v, M/c

0,3 19,949 1,893 24,786 2,352 28,841 2,736 32,395 3.074 35,594 3,377 38,520 3,655 41,233 3,912
0,4 34,614 2,219 42,931 2,752 49,896 3,198 55,997 3,589 61,484 3,941 66,502 4,262 71,152 4,560
0,5 51,647 2473 63,982 3,064 74,303 3,558 83,338 3,991 91,462 4,380 98,889 4,736} 105,768 5,065
0,6 69,652 2,662 86,216 3,295 100,076 3,825F 112,193 4,288{ 123,092 4,7051 133,053 5,080f 142,277 5,438
0,7 87,008 2,786 107,646 3,447 124,902 4,000] 139,998 4,484] 153,568 4918] 165,968 53150 177451 5,683
0,8 101,698 2,839 125,795 3,512 145,940 4,074] 163,563 4,566 179,403 5,009] 193,876 5,413} 207,277 5,787
0,9 110,786 2,798] 137,059 34621 159,024 4,017} 178,241 4,502] 195,514 4,939 211,298 5,337} 225914 5,706
1,0 103,294 2,473 127,964 3,064 148,600 3,558] 166,675 3,991 182,924 4,380} 197,778 4,736] 211,536 5,065

Huamerp Tpyons (D Tp) 280 mm.

Tommuua crenkm (S ¢1) 10,8 mm.
WD i= 0,003 i= 0,0035 i= 0,004 _i=0,0045 i= 0,005 i= 0,0055 i= 0,006

q, afe v, M/¢ q, /e v, m/c q, Ve v, M/c q, /e v, m/c g, a/e v, M/¢ q, alc v, M/¢ q, a/c v, M/c

0,3 9,215 0,696 10,110 0,764 10,641 0,827 11,733 0,887 12,478 0,943 13,184 0,996 13,866 1,048
0.4 16,136 0,824 17,687 0,903 19,125 0,976 20,494 1,046 21,781 1,112 23,002 1,174 24,180 1,234
0,5 24,228 0,924 26,538 1,012 28,680 1,094 30,718 1,172 32,635 1,245 34,452 1,314 36,204 1,381
0,6 32,813 0,999 35,926 1,094 38,811 1,181 41,555 1,265 44,136 1,344 46,581 1,418 48,939 1,490
0,7 41,098 1,048 44983 1,147 48,584 1,239 52,010 1,327 55.230 1,409 58,281 1,486 61,222 1,561
0,8 48,089 1,069 52,629 1,170 56,837 1,264 60.839 1.353 64,601 1,436 68,165 1,516 71,601 1,592
0,9 52,342 1,053 57,290 1,152 61,874 1,245 66,235 1.332 70,335 1,415 74,219 1,493 77,964 1,568
1,0 48,457 0,924 53,077 1,012 37,301 1,004 01,437 1,172 65,270 1,245 . 68,904 1,314 72,408 1,381
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Huamerp tpydnr (D Tp) 280 Mm.
Tommuua creaku (S c1) 10,8 mm.
WD i= 0,0065 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
q, Ve v, M/e q, A/e v, M/c q, /e v, Mmfc q, J/c v, M/¢ q, Wc v, M/c q, /¢ v, M/C q, J1/c v, M/fc
0,3 14,518 1,097 15,142 1,144 16,330 1,234 17,453 1,319 18,512 1,399 19,517 1,475 20,482 1,548
0.4 25,306 1,292 26,384 1,347 28,434 1,451 30,371 1,550 32,196 1,643 33,930 1,732 35,591 1,817
0,5 37,879 1,445 39,482 1,506 42,528 1,622 45,408 1,732 48,119 1,835 50,694 1,933 53,161 2,027
0,6 51,193 1,558 53,349 1,624 57,448 1,749 61,320 1,867 64,966 1,978 068,427 2,083 71,744 2,184
0,7 64,034 1,633 60,724 1,702 71,835 1,832 76,665 1,955 81,210 2,071 85,525 2,181 89,661 2,287
0,8 74,886 1,665 78,028 1,735 83,999 1,868 89,640 1,993 94,949 2,111 99,988 2,223]1 104,818 2,330
0,9 81,544 1,640 84,968 1,709 91,476 1,840 97,624 1,964} 103,411 2,080] 108,905 2,191] 114,169 2,297
1,0 75,758 1,445 78,963 1,506 85,057 1,622 90,816 1,732 96,238 1,835} 101,387 1,9331 106,323 2,027
Jinamerp Tpy6nt (D Tp) 280 mm,
Tommuuna crerxH (S c1) 10,8 mm,
h/D i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019
q, n/c v, Mfc q, /¢ v, M/c g, A/c v, m/¢ g, /e v, M/c q, A/c v, M/¢ q, A/ v, m/¢ q, Ve v, m/f¢
0,3 21,402 1,617 22,289 1,684 23,144 1,749 23,969 1,811 24,772 1,872 25,546 1,930 26,303 1,988
0,4 37,177 1,898 38,704 1,976 40,177 2,051 41,596 2,123 42,979 2,194 44,311 2,262 45,613 2,328
0.5 55,515 2,117 57,783 2,204 59,968 2,287 62,074 2,367 64,125 2,446 66,101 2,521 68,033 2,595
0,6 74,908 2,280 77,955 2,373 80,892 2,462 83,721 2,549 80,477 2,632 89,131 2,713 91,726 2,792
0,7 93,605 2,387 97,402 2,484] 101,063 2,578] 104,589 2,668] 108,023 2,755] 111,331 2,8401 114,564 2,922
0,8 109,423 2,4331 113,859 2,5321 118,133 2,627 122,251 2,718} 126,261 2,807 130,123 2,8931 133,898 2,977
0,9 119,190 2,398] 124,025 2,495] 128,685 2,5891 133,173 2,6791 137,545 2,767 141,756 2,852 145872 2,934
1,0 111,031 2,117 115,565 2,204) 119,937 2,287] 124,148 2.367F 128,251 2,446] 132,202 2,521 136,066 2,595
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~ Jinamerp Tpyont (D Tp) 280 mm.

™ Tompmua credkH (S cr) 10,8 mm.
h/D i= 0,02 i= 0,03 i= 0,04 i= 0,05 i= 0,00 i= 0,07 i= 0,08

q, n/c v, M/c q, A/c v, M/c q, /e v, M/c q, Ji/c v, M/c g, /c v, M/ q, i/c v, m/c q, /¢ v, M/c
0,3 27,038 2,043 33,544 2,535 38,992 2,946 43,764 3,307 48,057 3,631 51,984 3,928 55,627 4,203
0,4 46,876 2,393 58,060 2,964 67,413 3,441 75,600 3,859 82,962 4,235 89,693 4,578 95,934 4,897
0,5 69,907 2,666 86,485 3,298] 100,342 3,827 112,464 4,289 123,359 4,705] 133,319 5,084} 142,549 5,436
0,6 94,242 2,869 116,502 3,546 135,097 4,112] 151,359 4,607} 165,972 5,052} 179,327 5,459} 191,702 5,835
0,7 117,700 3,002} 145,429 3,709] 168,588 4,300| 188,836 4,816] 207,028 5,280} 223,652 5,704} 239,055 6,097
0,8 137,559 3,058] 169,934 3,778 196,969 4,379} 220,604 4,905] 241,838 5,377} 261,240 5,808] 279,216 6,208
0,9 149,863 3,015} 185,162 3,725] 214,641 43181 240,415 4,.836] 263,572 5,302] 284,732 5,728] 304,337 6,122
1,0 139,813 2,666] 172,971 3,298] 200,684 3,8271 224,927 4,289 246,718 4,705 266,637 5,084] 285,099 5.436
Huamerp Tpy6si (D TP) 315 mm.
Tonumuna crenkn (S c1) 12,2 mm.
WD i= 0,0025 i= 0,003 i= 0,0035 i= 0,004 i= 0,0045 i= 0,005 i = 0,0055
q, Ve v, M/c q, /e v, Mfc q, /e v, M/t q, /¢ v, mfc q, Ji/c v, M/C q, /e v, M/c q, W/e v, M/c

0,3 11,417 0,682 12,742 0,761 13,961 0,834 15,111 0,903 16,177 0,967 17,192 1,027 18,157 1,085
0,4 19,991 0,807 22,284 0,899 24,394 0,985 26,382 1,065 28,226 1,139 29,979 1,210 31,646 1,277
0,5 30,014 0,905 33,432 1,008 36,574 1,103}~ 39,533 1,192 42,277 1,275 44,884 1,353 47,364 1,428
0,6 40,048 0,978 45,252 1,089 49,484 1,191 53,469 1,287 57,162 1,376 60,671 1,460 64,008 1,541
0,7 50,909 1,027 56,657 1,143 61,939 1,249 66,913 1,349 71,520 1,442 75,899 1,531 80,060 [,615
0.8 59.569 1,047 66,285 1,165 72,457 1,274 78,268 1,376 83,651 1,471 88,766 1,560 93.627 1,646
0,9 64,838 1,031 72,157 1,148 78,882 1,255 85,214 1,355 91,080 1,449 96,654 1,537 101,953 1,622
1,0 60,028 3,905 60,863 1,008 73,147 1,103 79,067 1,192 84,554 1.275 89,768 1,353 94,727 1,428
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Anamerp Tpyont (D Tp) 315 mm.
Tonmuuna cTeHKH (S ¢T) 12,2 mm.
h/D i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
q, nfe v, M/e q, Alc v, M/¢ q, /e v, M/c ‘ q, Ac v, M/c q, Ve v, Mfe g, Alc v, M/¢ q, /e v, M/c
0,3 19,082 1,140 20,823 1,244 22,434 1,340 23,958 1,431 25,398 1,517 26,770 1,599 28,074 1,677
0,4 33,242 1,342 36,246 1,463 39,026 1,575 41,652 1,681 44,135 1,781 46,498 1,877 48,743 1,967
0,5 49,738 1,500 54,203 1,634 58,334 1,759 62,235 1,877 65,921 1,988 69,429 2,094 72,762 2,194
6,6 67,202 1,617 73,208 1,762 78,763 1,896 84,008 2,022 88,964 2,141 93,679 2,255 98,157 2,362
0,7 84,045 1,695 91,535 1,846 98,462 1,986] 105,002 2,117] 111,180 2,242 117,057 2,361] 122,640 2,473
0,8 98,282 1,728} 107,031 1,882] 115,121 2,024 122,759 2,158) 129,975 2,285] 136,838 2,406] 143,357 2,520
0,9 107,026 1,702] 116,561 1,854] 125,380 1,994] 133,705 2,127 141,571 2,252 149,053 2,3711 156,159 2,484
1,0 99,476 1,500] 108,405 1,634 116,667 1,7591 124,469 1,877 131,843 1,988] 138,859 2,094] 145,524 2,194
Jdnamerp Tpy6sn1 (D Tp) 315 mm.
Toamuua cTeHKH (S cT) 12,2 mm.
h/D i=0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019
q, 1/c v, M/¢ q, alc v, Mfc q, /e v, Mm/c q, Jt/c v, Ml¢ q, i1/e v, M/C q, /¢ v, Mfc q, alc v, M/c
0,3 29,327 1,752 30,534 1,824 31,694 1,894 32,817 1,961 33,905 2,026 34,959 2,089 35,987 2,150
0.4 50,901 2,054 52,977 2,138 54,973 2,219 56,906 2,297 58,777 2,372 60,590 2,445 62,357 2,517
0,5 75,965 2,201 79,046 2,384 82,007 2,473 84,874 2,559 87,649 2,643 90,338 2,724 92,958 2,803
0,6 102,460 2,466} 106,600 2,566} 110,579 2,661} 114,429 2,754] 118,157 2,8441 121,767 2,931 125,286 3,015
0,7 128,003 2,581 133,162 2,685] 138,120 2,785 142918 2,8821 147,563 2,976] 152,061 3,066 156,446 3,155
0,8 149,620 2,630] 155,645 2,736] 161,434 2,838] 167,036 2,936] 172,459 3,032} 177,712 3,124} 182,831 3,214
0,9 162,987 2,5921 169,555 2,697 175,866 2,797 181,974 2,894} 187,886 2,988] 193,613 3,079 199,194 3,168
1,0 151,929 2,291] 158,092 2,384 164,015 2,4731 169,748 2,559 175,299 2,643 180,676 2,724 185,917 2,803




I Huaverp Tpyont (D 1p)
-~ Tonmuna crenkn (S er)
h/D i= 0,02
q, /e v, M/c
0,3 36,986 2,210
0,4 64,075 2,586
0,5 95,504 2,880
0,6 128,705 3,098
0,7 160,705 3,241
0.8 187,804 3,302
0,9 204,616 3,255
1,0 191,609 2,880
JInamerp Tpy6s1 (D Tp)
Tommuuua crenxu (S cr)
Wb i= 0,0025
q, /e v, mfe
0,3 15,898 0,747
0,4 27,801 0,883
0,5 41,706 0,990
0,6 56,450 1,069
0,7 70,675 1,121
0,8 82,685 1,144
0,9 90,009 1,127
1,0 83,412 0,990

315 mm.
12,2 Mm.
i= 0,025
q, n/e v, M/C
41,624 2,487
72,044 2,908
107,317 3,236
144,564 3,479
180,460 3,639
210,868 3,707
229,764 3,654
214,635 3,236
355 mM.
13,7 mm.
i= 0,003
q, a/c v, M/¢
17,714 0,833
30,944 0.983
46,385 1,101
62,752 1,188
78,541 1,246
91,875 1,271
100,024 1,252
92,771
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i= 0,03 i= 0,04 i= 0,05 i=10,06 i= 0,07
g, ifc v, mfc q, /e v, M/t q, A/c v, M/c q, a/¢ v, M/c q, i/c v, mfc
45,805 2,737 53,194 3,178 59,665 3,565 65,479 3912 70,800 4,230
79,225 3,197 91,906 3,709 103,003 4,157] 112,968 4,559] 122,085 4,927
117,956 3,557 136,736 4,123] 153,162 4,618] 167,905 5,063] 181,391 5,470
158,843 3,823 184,040 44301 206,072 4,960] 225,842 5,436] 243,922 5,871
198,244 3,998 229,620 4,6311 257,048 5,184] 281,658 5,6801 304,161 6,134
231,629 4,072 268,254 4,716} 300,269 5,279 328,992 5,784] 355,255 6,245
252,402 4,015 292,340 46501 327,254 5,205} 358,578 5,703} 387,222 6,159
235,912 3,557 273,472 4,123 306,323 4,618 335,810 5,063] 362,783 5,470
i= 0,0035 A= 0,004 i= 0,0045 i= 0,005 i = 0,0055
q, Jilc v, mfc q, /¢ v, M/c q, ife v, M/c q, Alc v, M/¢ q, J1/c v, M/t
19,398 0,912 20,961 0,985 22,424 1,054 23,818 1,120 25,139 1,182
33,855 1,075 36,557 1,161 39,083 1,241 41,491 1,318 43,771 1,390
50,719 1,203 54,739 1,299 58,497 1,388 62,078 1,473 65,466 1,553
68,587 1,299 73,997 1,401 79,055 1,497 83,873 1,588 88,430 1,675
85,823 1.362 92,573 1,469 08,883 1,569 104,892 1,664 110,576 1,755
100,383 1,389 108,269 1,498] 115,640 1,600] 122,659 1,697 129,299 1,789
109,295 1,368 117,889 1,475 125,922 1,576 133,573 1,672 140,809 1,762
101,438 1,203 109478 1,299] 116,994 1,388F 124,156 1,473] 130,932 1,553
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Jduamerp TpyGoi (D 1Tp) 355 mm.
Toamguna crenku (S cr) 13,7 mwm.
WD i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
q, 1/c v, M/ q, /¢ v, M/¢ q, Ae v, M/¢ q, /¢ v, M/c q, /¢ v, M/¢c q, a/c v, m/c q, nlc v, Mfc
0,3 26,402 1,241 28,780 1,353 30,999 1,457 33,078 1,555 35,048 1,648 36,922 1,736 38,708 1,820
0,4 45,950 1,459 50,051 1,590 53,876 1,711 57,457 1,825 60,850 1,932 64,076 2,035 67,151 2,133
0,5 68,705 1,630 74,798 1,775 80,479 1,910 85,796 2,036 90,834 2,155 95,622 2,269 100,184 2,377
0,6 92,787 1,757 100,980 1,912} 108,618 2,0571 115,765 2,192 122,534 2,3211 128,968 2,4421 135,097 2,559
0,7 116,010 1,841 126,226 2,003 , 135,748 2,154] 144,657 2,295) 153,096 2,429 161,114 2,557 168,753 2,678
0,8 135,645 1,876] 147,578 2,041] 158,698 2,195 169,103 2,339] 178,958 2,475] 188,321 2,605] 197,241 2,728
0,9 147,727 1,849] 160,733 2,012 172,855 2,163] 184,197 2,305) 194,939 2,440] 205,147 2,568] 214,871 2,689
1,0 137,411 1,630F 149,596 1,775] 160,958 1,910 171,592 2,036} 181,667 2,155] 191,243 2,269] 200,368 2,377
‘ Juamerp Tpyosi (D Tp) 355 mm.
Tomuuna crenku (S cr) 13,7 mm.
h/D i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019
q, afe v, M/t q, fifc v, mfe q, A/e v, M/¢c q, Al v, M/¢C q, a/c v, Mfc q, alc v, M/C q, Wc v, M/¢
0,3 40,419 1,900 42,065 1,978 43,653 2,052 45,189 2,124} 46,673 2,194f 48,117 2,262 49,515 2,328
0,4 70,094 2,226 72,926 2,316 75,657 2,403 78,298 2,487 80,849 2,568 83,330 2,646 85,734 2,723
0,5 104,550 2,481 108,751 2,580 112,800 2,676 116,717 2,769 120,459 2,8591 124,178 2,946] 127,740 3,031
0,6 140,962 2,670} 146,606 2,776 152,043 2,879 157,303 2,9791 162,381 3,0751 167,321 3,169 172,104 3,259
0,7 176,061 2,794 183,093 2,905 189,869 30131 190,422 31171 202,749 3,217 208,903 3,315) 214,860 3,409
0,8 205,775 2,840} 213,986 2,960 221,897 3,069 229,548 3,175) 236,935 3,277 244,120 3,377y 251,075 3,473
0,9 224,175 2,806) 233,126 2918 241,752 3,026 250,093 3,130 258,147 3,231] 205,981 3,329] 273,565 3,424
1,0 209,100 2,481 217,503 2,580 225,600 2,676] 233,434 2,7691 240,998 2.859] 248,356 2,940] 255,480 3,031
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Muamerp Tpyont (D Tp) 355 mm.
Tonmuxa cTeHky (S 1) 13,7 mm.
h/D i= 0,02 i= 0,025 i=0,03 i=0,04 i= 0,05 i= 0,06 i=90,07
q, /e v, Mfc q, /¢ v, M/¢ q, nlc v, m/c q, i1fe v, m/c g, 2/c v, Mf¢ g, Ve v, M/e g, e v, mfc
0,3 50,875 2,392 57,215 2,6904 62,921 2,958 73,002 3,432 81,820 3,847 89,745 4,219} 96,996 4,560
0,4 88,070 2,7971 98,959 3,143) 108,754 3,454] 126,046 4,003] 141,162 4,483 154,74} 4,914} 167,158 5.309
0,5 131,203 3,113} 147,337 3,496{ 161,845 3,840) 187,444 4,448] 209,813 4,978 229,898 5,455} 248,260 5,801
0,6 176,753 3,347 198,408 3,758 217,875 4,126] 252,215 4,7771 282,211 5,345 309,139 5,855) 333,751 6,321
0,7 220,651 3,501} 247,623 3,929 271,865 4,314} 314,621 4,992 351,960 5,585] 385,475 6,117] 416,104 6,603
0,8 257,835 3,567 289,323 4,002y 317,622 4,394} 367,529 5,084 411,109 5,687 450,224 6,228] 485,969 6,722
0,9 280,936 3,516] 315,270 3,946] 346,128 4,332 400,552 5,013] 448,080 5,608] 490,740 6,142]1 529,727 6,630
1,0 262,406 3,113] 294,674 3,496 323,690 3,840 374,889 4,448] 419,625 4.978] 459,796 5,455 496,520 5,891
JAnamerp Tpy6nt (D Tp) 400 mm.
. Tomnunua credkH (S 1) 15,1 mm.
h/D i= 0,002 i= 0,0025 i= 0,003 i= 0,0035 i= 0,004 i= 0,0045 i= 0,005
q, ifc v, m/e q, /e v, mfc q, n/c v, M/c q, 1/c v, Mf¢ q, e v, M/c q, ic v, M/¢ q, Ve v, Mm/c
0,3 19,424 0,717y 22,186 0,819 24,680 0,911 26,987 0,996] 29,144 1,075 31,150 1,149] 33,070 1,220
0,4 33,972 0,847] 38,753 0,9661 43,065 1,073 47,050 1,173 50,776 1,265 54,239 1,352) 57,550 1,434
0,5 50,968 0,949 58,088 1,082 64,506 1,20t 70,435 1,312 75,976 1,415 81,125 1,511 86,047 1,602
0,6 63,990 1,025 78,581 1,168 87,222 1,296 95,202 14150 1 02,657 1,526] 109,584 1,629] 116,204 1,727
0,7 86,379 1,076} 98,350 1,225 109,133 1,3591 119,089 1,483F 128,389 1,599] 137.028 1,706 145,285 1.809
0,8 101,059 1,097} 115,046 1,249] 127,044 1,386] 139,275 1,512} 150,139 1,630f 160,231 1,739 169,874 1,844
0,9 110,010 1,081] 125,251 1,230 138,980 1,3651 151,655 1,490 163,495 1,606 174,494 1,714} 185,005 1,817
1,0 101,935 0,949 116,177 1,082] 129,013 1,201} 140,871 1,312 151,952 1,415} 162,250 L5111 172,094 1,602
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Anramerp rpydsl (D Tp) 400 mm.
Toamuna crenku (S 1) 15,1 mm.
h/D i= 0,0055 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011
q, 1'e v, M/¢ q, Ji/c v, m/c q, /¢ v, M/c q, /¢ v, M/c q, Ji/c v, M/t q, /e v, M/c g, Jjt/e v, M/c
0,3 34,894 1,287 36,625 1.351 39,897 1,472 42,942 1,584 45,798 1,690 48,496 1,789 51,069 1,884
0,4 60,697 1,513 63,682 1,587 69,321 1,728 74,566 1,858 79,484 1,981 84,128 2,097 88,554 2,207
0,5 90,723 1,685 05,156 1,7721 103,531 1,928} 111,319 2,0731 118,619 2,209 125,509 2,3371 132,076 2,459
0,6 122,492 1,821} 128,453 1,909F 139,712 2,071 150,179 2,232} 159,989 2,378] 169,246 2,515] 178,067 2,047
0,7 153,126 1,907} 160,559 1,999 174,595 2,174] 187,643 2,337y 199,869 2,489 211,407 2,633 222,399 2,770
0,8 179,033 1,9441 187,714 2,038] 204,107 2,216] 219,345 2,381] 233,622 2,536f 247,094 2,6821 259,930 2,822
0,9 194,988 1,915] 204,451 2,008} 222,320 2,184] 238,930 2,347| 254,494 2,500 269,182 2,644 283,175 2,781
‘1,0 181,445 1,689 190,313 1,772} 207,062 1,928] 222,638 2,073} 237,238 2,209 251,019 2,337 264,152 2,459
Auamerp Tpy6ni (D Tp) 400 mm.
Tonmmua creaxH (S c1) 15,1 mm.
h/D i= 0,012 i= 0,013 i=0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018
q, jilc v, m/c q, ale v, M/c q, /e v, M/¢ q, A/c v, M/c q, A/c v, M/c q, /e v, M/¢ q, /e v, Mf¢
0,3 53,513 1,974 35,866 2,061 58,125 2,144 60,297 2,225 62,403 2,302 64,438 2,377 66,407 2,450
0,4 92,758 2,312 96,805 2,413] 100,689 2,509) 104,423 2,603 108,041 2,693] 111,539 2,780] 114,920 2,864
0,5 138,312 2,576 144,313 2,687 150,071 2,794 155,608 2,898] 160,971 2,9671 166,155 3,094] 171,166 3.187
0,6 186,443 2,771 194,503 2,891 202,235 3,006 209,669 3,116} 216,870 3,223 223,829 3,327 230,556 3,427
0,7 232,836 2,900] 242,878 3,025 252,512 3,145} 261,773 3,2601 270,743 3,3721 279,411 3,480} 287790 3,584
0,8 272,117 2,954] 283,842 3,081F 295,089 3,203 305,902 3,321} 316,374 3,435 326,495 3,544) 336,277 3,651
0,9 296,461 29124 309,245 3,037] 321,508 3,158} 333,297 3,274 344715 3.386] 355,750 3,4941 366,416 3,599
1,0 276,624 2,576 288,627 2,687] 300,143 2,794 311,216 2,898 321,943 2,9971 332,310 3.094] 342,333 3,187
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Hduamerp rpydst (D Tp) 400 mm.
s Toamuna crenku (S c7) 15,1 Mm.
h/D i= 0,019 i= 0,02 i= 0,025 i= 0,03 i= 0,04 i=0,05 i= 0,00
q, /e v, mfe q, n/e v, Mfc qQ, v/e v, m/c q, alc v, M/c q, W/e v, M/e q, e v, M/c q, a/c v, m/c

0,3 68,331 2,521 70,197 2,590 78,880 2910F 86,688 3,198] 100,482 3,707 112,545 4,152) 123,385 4,552
0,4 118,227 2,947} 121,430 3,026] 136,336 3,398] 149,733 3,732y 173,385 4,321] 194,055 4,836} 212,618 5,299
0,5 176,066 3,279 180,812 3,367] 202,891 3,778 222,726 4,147} 257,732 4,799 288,308 5,369 315,760 5,880
0,6 237,132 3,524] 243,502 3,619 273,130 4,059 299,741 4,455) 346,688 5,153] 387,683 5,762 424,480 6,309
0,7 295,981 3,686] 303,915 3,785] 340,812 4,244} 373,946 4,6571 432,391 5,385] 483416 6,020] 529,209 6,590
0,8 345,839 3,7541 355,101 3,855 398,173 4,323] 436,849 4,742} 505,066 5,483] 564,617 6,1293 618,058 6,710
0,9 376,843 3,701) 386,942 3,801] 433,909 4,262 476,085 4,676] 550,479 5,407) 615,427 6,045 673,714 6,617
1,0 352,131 3,279 361,624 3,367| 405,782 3,778] 445,453 4,147} 515,463 4,799] 576,616 5,369 631,520 5,880

JAnamerp Tpybn: (D 1p) 500 mm.

Tonmuuna cresgxn (S cr) 19,3 MM.
h/D i= 0,0015 i=0,0016 i=0,0018 i= 0,002 i=0,0025 i= 0,003 i=0,0035

q, n/c v, M/c g, n/c v, M/c q, e v, M/¢ q, e v, M/c q, a/e v, Mfc q, A/c v, M/c q, ale v, M/c

0,3 30,108 0,714] 31,281 0,741 33,561 0,795] 35,687 0,846] 40,623 0,963 45,119 1,069 49,242 1,167
0,4 52,636 0,843 54,666 0,875] 58,610 0,938] 62,287 0,9971 70,817 1,134} 78,581 1,258 85,696 1,372
0,5 78,944 0,944] 81,967 0,980 87,841 1,051 93,315 1,116} 106,007 1,268 117,554 1,406] 128,130 1,533
0,6 106,836 1,020 110,909 1,059] 118,819 1,134} 126,189 1,205§ 143,274 1,368 158.810 1,516 173,037 1,652
0,7 133,747 1,070 138,831 1,111} 148,703 1,190y 157,901 1,263 179,217 1,434 198,597 1,589) 216,341 1,731
0,8 156,468 1,091} 162,408 1,133) 173,943 1,213] 184,689 1,288] 209,592 1,462 232,231 1,619y 252,957 1,764
0,9 170,334 1,0751 176,806 1,116} 189,376 1,195} 201,086 1,269 228,225 1,4401 252,898 1,596 275,488 1,738
1,0 157,887 0,944 163,934 0,980] 175,682 1,051 186,630 1,116] 212,014 1,268 235,107 1,406} 256,260 1,533
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Nuamerp Tpyoss (D Tp) 500 mm.
Tonuuna crenxn (S c1) 19,3 mm.
WD i = 0,004 i = 0,0045 i = 0,005 i=0,006 i= 0,007 i = 0,008 i = 0,009
q, a/c v, M/¢ g, n/e v, M/c q, V¢ v, m/c g, /¢ v, m/c g, /e v, m/c q, afc v, m/c q, A/c v, M/c
0,3 53,075 1,258 56,697 1,344 60,108 1,425 66,446 1,575 72,292 1,713 77,707 1,842 82,803 1,962
0,4 92,307 1,478 98,552 1,578] 104,430 1,672 115,347 1,847 125,412 2,008] 134,731 2,157} 143,496 2,297
6,5 137,953 1,650 147,231 1,761 155,960 1,866 172,169 2,059 187,106 2,238 200,932 2,403y 213,932 2,559
0,6 186,247 1,778] 198,723 1,897 210,457 2,009] 232,242 2,217 252,312 2,409] 270,885 2,586] 288,347 2,753
0,7 232,815 1,862] 248,369 1,987 262,999 2,104] 290,155 2,321 315,169 2,5211 338,315 2,706] 360,072 2,880
0,8 272,198 1,898] 290,366 2,025y 307,451 2,144} 339,165 2,365} 368,374 2,569] 395,401 2,7571 420,806 2,934
0,9 296,460 1,870} 316,263 1,995] 334,887 2,113] 369,458 2,331} 401,301 2,532} 430,766 2,718] 458,463 2,893
L0 275,906 1,650 294,463 1,761 311,920 1,866] 344,339 2,059 374,212 2,238] 401,863 2,403] 427864 2,559
JuameTp Tpyoul (D Tp) 500 mm.
TonmuHa crenxu (S cr1) 19,3 mm.
WD i=0,01 i= 0,011 i= 0,012 i=0,013 i=0,014 i= 0,015 i= 0,016
q, jt/e v, mfc g, /c v, M/c q, He¢ v, M/t q, /¢ v, Mic q, nfe v, M/c q, J/c v, Mfe q, a/e v, M/t
0,3 87,612 2,076 92,184 2,185 96,533 2,288| 100,715 2,387 104,728 2,4821 108,601 2,574 112,331 2,662
0.4 151,765 2,4301 159,624 2,556} 167,099 2,675 174,284 2,790 181,177 2,901 187,827 3,007} 194,233 3,110
0,5 226,195 2,706 237,846 2,845] 248,926 2,978} 259,574 3,105] 269,788 3,2271 279,641 3,3451 289,131 3,458
6,6 304,815 29101 320,460 3,060] 335,335 3,202} 349,629 3,338] 363,339 3,4069] 376,564 3,595 389,299 3,717
0,7 380,590 3,0451 400,081 3,200 418,610 3,349] 436416 3,491 453,492 3,628] 469,963 3,759] 485,823 3,886
0,8 444,763 3,101F 467,518 3,260} 489,152 34111 509,940 3,556 529,875 3,695 549,103 3,829] 567,618 3,958
0,9 484,582 3,057} 509,393 3,214 532,981 3,363] 555,647 3,506] 577,384 3,643] 598,350 3,775] 618,539 . 3,903
1,0 452,390 2,706] 475,693 2,845 497,851 2.978F 519,149 3,105} 539,576 3,227} 559,283 3,345] 578,261 3,458
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Auamerp Tpyont (D Tp) 500 mm.

Toawmna crenku (S cr) 19,3 mm.
D i= 0,017 i= 0,018 i= 0,019 i= 0,02 i= 0,025 i= 0,03 i= 0,04

q, n/c v, M/c q, Alc v, M/c q, /e v, m/c q, W/ v, M/c q, J1/c v, M/c g, afc v, m/¢ q, /¢ v, Mfc

0,3 115,954 2,748] 119,459 2,831] 122,869 2912} 126,182 2,990] 141,590 3,356 155,447 3,684} 179,899 4,264
0,4 200,452 3,209] 200,468 3,306 212,320 3,399{ 218.005 3,400 244,434 39131 268,190 4,294 310,082 4,964
0,5 298,343 3,569 307,253 3,675 315,920 3,779 324,337 3,880] 363,461 4,348] 398,616 4,768] 460,584 5,509
0,6 401,660 3,835) 413,617 3,949] 425,244 4,060§ 436,537 4,168] 489,018 4,669 536,163 5,119] 619,242 5,912
0,7 501,218 4,009 516,107 4,129} 530,586 4,244] 544,647 4,357 609,988 4,880] 668,676 53491 772,078 6,176
0,8 585,588 4,084] 602,969 4,205 619,871 43231 636,284 4,437) 712,554 4.969] 781,052 5,4471 901,731 6,288
0,9 638,135 4,026] 657,087 4,146) 675,518 4,262 693,417 4,375 776,590 4,900] 851,292 53711 982,909 6,201
1,0 596,685 3,569] 614,507 3,675] 631,839 3,779 648,673 3,8801 726,922 4,348y 797,232 4,768] 921,168 5,509

Hduamerp Tpyon: (D Tp) 560 mm.

TonumnHa crenks (S cr) 21,6 mm.
WD i= 0,001 i= 0,001t i= 0,0012 - i=0,0013 i=0,0014 i= 0,0015 i= 0,0016

q, a/c v, M/c q, a/c v, mfc q, ne v, m/c q, /e v, M/c q, Me v, m/c q, a/c v, M/¢c g, 2/c v, M/e

0,3 32,268 0,610 34,185 0,646 36,029 0,681 37,776 0,714 39,491 0,746 41,140 0,777 42,738 0,807
0.4 56,486 0,721 59,807 0,763 62,999 0,804 66,024 0,843 68,991 0,880 71,845 0,917 74,608 0,952
0,5 84,794 0,808 89,744 0,856 94,500 0,901 99,007 0,944 103,426 0,986] 107,675 1,027] 111,789 1,066
0,6 114,824 0,874] 121,494 0,925} 127,902 0,973] 133,973 1,020} 139,925 1,065 145,646 1,108] 151,187 i,151
0,7 143,801 0.917] 152,129 0,970 160,129 1,021 167,708 1,069 175,130 LA1T7] 182,277 1,162] 189,192 1,206
0,8 168,256 0,9351 177,988 0,989] 187,336 1.041] 196,192 1,091 204,871 1,139 213,215 1,185 221,294 1,230
0,9 183,144 0.921} 193,748 0,974 203,934 1,026] 213,583 1,074} 223,040 1,122f 232,133 1,167] 240,936 1,212
1,0 169,589 0,808} 179,488 0,856] 189,001 0,901 198,015 . 0,944} 206,852 0,986] 215,349 10271 223,579 1,066
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Juamerp Tpyoet (D Tp) 560 mm.
Tonwnna crenks (S cT) 21,6 mm.
h/D i=0,0017 i=0,0018 i= 0,0019 i= 0,002 i=0,0025 i= 0,003 i=0,0035
q, n/c v, M/c q, /¢ v, M/t q, alc v, M/¢ q, 1/e v, M/e q, /e v, M/¢ q, n/c v, M/t q, i/c v, m/c
0,3 44,271 0,836 45,765 0,865 47,252 0,893 48,651 0,919 55,326 1,045 61,360 1,159 66,910 1,264
0,4 77,258 0,986 79,842| 1,019 82,412 1,052 84,829 1,083 96,357 1,230} 106,770 1,363} 116,342 1,485
0,5 115,734 1,103} 119,579 1,140 123,404 1,177y 127,000 1,211} 144,145 1,374] 159,625 1,522} 173,848 1,658
0,6 156,498 1,191] 161,674 1,230] 166,823 1,270 171,663 1,306] 194,734 1,482) 215,557 1,640F 234,683 1,786
0,7 195,819 1,249 202,278 1,290} 208,702 1,331] 214,741 1,369] 243,522 1,553] 269,491 1,718) 293,342 1,870
0,8 229,037 1,2731 236,583 1,315 244,089 1,3571 251,143 1,396] 284,764 1,583 315,099 1,751 342,956 1,906
0,9 249,374 1,2541 257,597 1,295] 265,776 1,337] 273,465 1,3751 310,107 1,560] 343,168 1,726f 373,533 1,879
1,0 231,468 1,103] 239,158 1,140] 246,808 1,177¢ 254,000 1,211 288,291 1,374] 319,249 1,522] 347,695 1,658
HMuamerp Tpy6ni (D Tp) 560 mm,
Tonmuna crenku (S c1) 21,6 mm. .
h/D i= 0,004 i=0,0045 i= 0,005 i= 0,0055 i= 04,006 i = 0,0065 i= 0,007
q, afe v, Mfe q, A/c v, M/c q, afc v, mle g, /¢ v, M/c q, nlc v, m/c q, Jfc v, m/c q, a/c v, Mfe
0,3 72,084 1,362 76,922 1,453 81,535 1,540 85,905 1,623 90,066 1,701 94,072 1,777 97.917 1,850
0,4 125,262 1,599] 133,597 1,705} 141,544 1,806 149,069 1,902} 156,231 1,994} 163,125 2,0821 169,741 2,166
0,5 187,008 1,7841 199,475 1,902] 211,273 2,014] 222,443 2,121} 233,071 2,222] 243,299 2,320¢ 253,113 2,413
0,6 252,498 1,922} 209,136 2,048] 284,992 2,169} 300,001 2,283F 314,281 2,392 328,022 2,496] 341,205 2,597
0,7 315,554 2,012} 336,296 2,441 356,060 2,270} 374,768 2,390F 392,565 2,5031 409,689 2,612] 426,117 2,717
0,8 368,898 2,050] 393,121 2,185 416,202 2,313) 438,049 2,435] 458,831 2,550] 478,827 2,662] 498,009 2,768
0,9 401,809 2,021} 428215 2,154] 453,376 2,280 477,191 2,400 499.847 2,514] 521,647 2,6231 542,559 2,729
1,0 374,196 1,784 398,951 1,902 422,546 2,014} 444,885 2,121] 466,141 2,222} 486,598 2,320] 506,227 2,413
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AnameTp Tpybs1 (D Tp) 560 mm,
Toawuea cTeHKH (S 1) 21,6 MmMm.
b i = 0,0075 i= 0,008 i= 0,0085 i= 0,009 i= 0,0095 i= 0,01 i= 0,011
q, /¢ v, M/ q, /¢ v, M/C q, /e v, M/c g, /e v, M/c q, a/c v, Mf¢ g, a/e v, M/¢ q, e v, M/c
0.3 101,625 1,920] 105,222 1.988] 108,085 2,053 112,060 2,117} 115,325 2,1791 118,519 2,2391 124,652 2,355
0,4 176,118 2,247F 182,304 2,326 188,258 2,402] 194,061 2,476] 199,673 2,548] 205,162 2,6181 215,700 2,753
0,5 262,572 2,5031 271,745 2,591 280,575 2,675] 289,179 2,757 297,498 2,836] 305,633 2,914 321,252 3,063
0,6 353,910 2,693] 366,230 2,787] 378,087 2,877 389,640 2,965] 400,810 3,050] 411,733 3,133] 432,699 3,293
0,7 441,947 2,818 457,298 2,916} 472,070 3,010] 486,463 3,102} 500,379 3,i911 513,985 3,277 540,102 3,444
0,8 516,492 2,871} 534,416 2,971} 551,664 3,066] 568,468 3,160} 584,715 3,250] 600,601 3,338] 631,092 3,508
0,9 562,711 2,830 582,252 2,928] 601,057 3,023} 619,379 3,115} 637,093 3,204] 654,414 3,291 687,659 3,458
1,0 525,144 2,503] 543,491 2,591 561,150 2,675] 578,358 2,757 594,996 2,836] 611,267 2,914] 642,504 3,063
Juamerp vpyost (D Tp) 630 mm.
Tomuuua cresx (S ¢T) 24,3 mm.
h/D i= 0,0005 i= 0,0006 i= 0,0007 i = 0,0008 i = 0,0009 i= 0,001 i= 0,002
g, /e v, M/c q, a/c v, M/¢ q, e v, m/¢ q, 1/e v, M/c q, a/c v, mft q, A/c v, m/c q, d/c v, M/c
0,3 29,114 0,435 32,699 0,488 35,974 0,537 39,052 0,583 41,947 0,620 44,686 0,667 67,078 1,001
0,4 51,131 0,516 57,355 0,578 63,036 0,636 68,373 0,689 73,389 0,740 78,133 0,788] 116,845 1,178
0,5 76,927 0,580 86,217 0,650 94,692 0,7131 102,650 0,773} 110,128 0,830{ 117,197 0,883] 174,815 1,317
0,6 104,327 0,627} 116,859 0,703] 128,287 0,771} 139,015 0,836f 149,092 0.896] 158,616 0,954} 236,185 1,420
0,7 130,778 0,659 146,434 0,738] 160,708 0,810 174,105 0,877} 186,688 0,941] 198,578 1,000 295,372 1,488
0,8 153,077 0,672 171,378 0,753] 188.06! 0,826] 203,718 0,895} 218,422 0,959] 232,316 1,020f 345,403 1,517
0,9 166,573 0.662] 186,508 (0,741] 204,683 0,813 221,741 0,881 237,762 0,945) 252,900 1,005 376,135 1,495
1,0 153,853 0,580] 172,434 0,650] 189,384 0,713] 205,301 0,773] 220,257 0,830} 234,393 0.883] 349,629 1,317
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JMuamerp Tpy6ni (D tp) 630 mm.
Tonmuua crenxn (S c1) 24,3 mm.
h/D i= 90,003 i= 0,004 i= 0,005 i= 0,000 i= 0,007 i= 0,008 i= 0,009
q, ¢ v, m/c q, /¢ v, M/c q. e v, M/c g, t/c v, mfc q, /e v, M/e q, e v, M/¢ g, ji/c v, m/e
0,3 84,401 1,260 98,988 1,478} 111,851 1,670 123.456 1,843} 134,143 2,002) 144,038 2,150] 153,334 2,289
0,4 146,732 1,480} 171,871 1,733} 194,019 1,956} 213,986 2,158 232,367 2,343} 249,376 2,514} 265,352 2,676
0.5 219,236 1,652 256,568 1,933] 289,441 2,180} 319,064 2,404] 346,324 2,6091 371,542 2,7991 395,221 2,977
0,6 295,933 1,779] 346,118 2,0811 390,291 2,347) 430,086 2,586 466,697 2,806] 500,558 3,010 532,349 3,201
0,7 369,884 1,864] 432,450 2,179] 487,507 2,456] 537,097 2,706 582,714 2,936] 624,899 3,148 664,500 3,348
0,8 432,436 1,899]1 505,505 2,220 569,798 2,502] 627,704 2,757 680,967 2.991f 730,220 3,207y 776,454 3,410
0,9 470,996 1,872 550,646 2,188] 620,735 2,467] 683,864 2,717 741,934 2,948] 795,635 3,162{ 846,045 3,362
1,0 438,471 1,652} 513,136 1,933] 578.882 2,180] 638,128 2,404] 692,649 2,609] 743,084 2,799 790,442 2,977
Jnamerp Tpyost (D Tp) 7106 mm.
Tonummua crenkH (S cr) 27,4 mm.
h/D i=0,0005 i=0,0006 i = 0,0007 i = 0,0008 i = 0,0009 i= 0,001 i= 0,002
q, V/c v, M/c q, n/c v, Mf¢c q, /e v, Mf¢ q, A/c v, m/c q, 1/c v, Mf¢ q, Ni/c v, M/c q, /e v, M/t
0,3 40,774 0,479 45,625 0,536 50,132 0,589 54,385 0,639 58,332 0,686 62,130 0,730 92,800 1,091
0,4 71,510 0,568 79.925 0,635 87,7137 0,697 95,105 0,755 101,938 0,809] 108,511 0,862] 161,499 1,282
0,5 107,487 0,638] 120,040 0,7121 131,688 0,781 142,668 0,846] 152,849 0,907} 162,638 0,965} 241,466 1,432
0,6 145,681 0,690] 162,667 0,770] 178,307 0,844| 193,103 0,914 200,817 0,979 220,002 1,042F 326,094 1,544
0,7 182,544 0,724} 203,686 0,808] 223,291 0,886] 241,764 0,959y 258,885 1,027] 275,341 1,092  407.700 1,617
0,8 213,635 0,739] 238,345 0,824 261,257 0,903] 282,844 0,978{ 302,850 1,047 322,079 1,114} 476,704 1,649
0,9 232,499 0,727  259.419 0,812 284,380 0,890] 307,901 0,963] 329,700 1,032y 350,652 1,097 519,164 1,624
1,0 214,974 0,638} 240,081 0,712 263.376 0,781 285,337 0.846] 305,697 0,907] 325,275 (0,965} 482,932 1,432




[1pononmxenue Tabnuum 1

Juasmerp Tpyos: (D Tp) 710 mm.
N | Toamuna cTenkn (S c1) 27,4 mm.
h/D i= 0,003 i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009
g, /e v, /e q, /e v, M/t g, Ji/c v, Mfe q, He v, M/c q, n/c v, M/¢ g, Ve v, M/c q, /¢ v, M/¢

0,3 116,458 1,369 136,431 1,603] 154,019 1,810 169,880 1,997 184,449 2,168F 197,975 2,327 210,660 2,476
0,4 202,292 1,606] 236,690 1,8791 266,958 2,120f 294,236 2,336] 319,280 2,535] 342,519 27191 364,307 2,892
0,5 302,072 1,792] 353,136 2,095] 398,043 2,361] 438,498 2,601 475,627 2,8211 510,070 3,026] 542,355 3,217
0,6 407,587 1,930 476,213 2,255] 536,542 2,540F 590,874 2,798] 640,728 3,034] 686,968 3,253 730,301 3,458
0,7 509,314 2,020 594,856 2,360] 670,039 2,658} 737,735 2,9271 799,843 3,173 857,441 34021 911414 3,616
0,8 595,385 2,059) 695,281 2,404 783,07 2,708] 862,114 29811 934,627 3,232| 1 001,872 3,465] 1 064,881 3,683
0,9 648,526 2,029 757,424 2,370} 853,133 2,669 939,310 2,93%1 1 018,371 3,186} 1 091,691 3,416] 1 160,396 3,631
1,0 604,144 1,792] 706,271} 2,095} 796,086 2,361 876,995 2,601 951,253 2,821} 1 020,141 3,026] 1 084,710 3,217

Huamerp TpyOnl (D TP) 800 mm.

Tonuuna crenkn (S er) 30,8 mm.
h/D i=0,0003 i= 0,0004 i= 0,0005 i = 0,0006 i= 0,0007 i= 0,0008 i = 0,0009

q, /e v, m/c g, A/c v, m/c q, n/e v, M/C q, /e v, m/e g, /e v, M/c q, /c v, m/c q, i/c v, m/c

0,3 41,261 0,382 49,500 0,458 56,861 0,526 63,580 0,588 69,817 0,646 75,586 0,699 81,044 0,750
0,4 72,518 0,453 86,828 0,543 99,598 0,623} 111,244 0,695 122,047 0,763] 132,032 0,825] 141,475 0,884
0,5 109,160 0,510f 130,526 0,610} 149,578 0,699] 166,941 0,780 183,039 0,855 197,912 0,9241 211,974 0,990
0,6 148,094 0,5521 176,920 0,660] 202,610 0,755 226,012 0,843] 247,703 0,9231 267,738 0,998] 286,675 1,069
0,7 185,680 0,580} 221,699 0,692y 253,787 0,793] 283,010 0,884 310,091 0,969 335,100 1,047 358,734 1,120
0,8 217,360 0,592} 259,464 0,706] 296,908 0,809{ 331,120 0,902 362,766 0,988 391,988 1,067] 419,603 1,142
0,9 230,507 0,583} 282,371 0,696 323.228 0,796 360,436 0,888f 394,916 0,973} 426,757 1,0511 456,848 1,125
1,0 218,320 0,510 261,052 0,6101 299,156 0,6991 333,881 0,780f 366,078 0,855} 395,825 0,924f 423,948 0,990
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INponomxkenne Tabnuusl |

JImamerp TpyOe1 (D Tp) 800 mm.
Toamuua crenku (S c1) 30,8 mm.
h/D i= 0,001 i= 0,0015 i= 0,002 i= 0,003 i= 0,004 i= 0,005 i = 0,006
q, /e v, Mf¢ q, /e v, Mm/¢ q, J1/c v, M/c q, /¢ v, M/c q, a/c v, M/c q, J1/c v, m/e q, Jifc v, m/c
0,3 86,204 0,798] 109,000 1,009 128,286 1,187} 160,676 1,487 187,982 1,740{ 212,006 1,962] 233,648 2,162
0,4 150,398 0,940] 189,778 1,186} 223,054 1,394} 278,871 1,743} 325,874 2,037] 367,195 2,295] 404,396 2,528
0,5 225,256 1,052 283,838 1,326] 333,296 1,557} 416,189 1,944} 485,939 2,270] 547,224 2,556} 602377 2,813
0,6 304,558 1,1351 383,398 1,429 449,920 1,677} 561,351 2,093 655,066 2,442 737,379 2,749] 811,434 3,025
0,7 381,051 1,190} 479,410 1,497} 562,370 1,757} 701,291 2,190 818,088 2,555 920,650 2,876} 1 012,909 3,164
0,8 445,677 1,213] 560,581 1,526 657,483 1,790 819,725 2,232 956,112 2,603} 1 075,866 2,929% 1 183,581 3,223
0,9 485,262 1,195} 610,486 1,504) 716,103 1,764} 892,957 2,200] 1 041,641 2,566 1 172,203 2,888| 1 289,645 3,177
1,0 450,512 1,052 567,676 1,326] 666,592 1,557 832,377 1,944] 971,877 2,2770] 1 094,448 2,556} 1 204,754 2,813
HAuamerp Tpy6nt (D Tp) 900 mm.
Tonumuna crenxn (S eT) 34,7 mm.
h/D i= 0,0003 i= 0,0004 i= 0,0005 i= 0,0006 i=0,0007 i= 0,0008 i= 0,0009
q, /e v, M/t q, n/c v, M/c q, n/c v, Mfc q, Afc v, m/c q, /e v, M/¢c q, Ji/c v, m/c q, A/c v, m/c
0,3 57,488 0,420 68,794 0,503 78,834 0,577 88,082 0,644 96,544 0,706] 104,439 0,764] 111,917 0,818
0,4 100,900 0,498] 120,521 6,595 137,924 0,681] 153,942 0,761} 168,586 0,833] 182,242 0,900] 195,170 0,964
0,5 151,743 0,560] 181,021 0,668] 206,969 0,764 230,838 0,852] 252,650 0,933] 272,981 1,008] 292,224 1,079
0,6 205,735 0,606] 245,220 0,7221 280,196 0.825] 312,356 0,920 341,736 1,007) 369,114 1,087] 395,019 1,164
0,7 257,851 0,637 307,175 0,758| 350,852 0.866] 391,003 0,965 427,675 1,056 461,843 1,1401 494,168 1,220
0,8 301,796 0,649| 359,447 0,773} 410,492 0,883] 457411 0,984} 500,261 1,076} 540,181 1,162} 577,947 1,244
0,9 328,422 0,639} 391,225 0,762] 446,837 0,870] 497,959 0,969} 544,650 1,060] 588,151 1,145] 629,307 1,225
1,0 303,486 0,500f 362,042 0,668f 413,938 0,764 461,676 0,852] 505,301 0,9331 545,963 1,008 584,447 1,079




Ilponomxenue tabnnup 1

U] Huamerp Tpyost (D Tp) 900 mwm.

O Tommuna crenku (S cr) 34,7 mm.
h/D i= 0,001 i= 0,0015 i= 0,002 i=0,0025 i= 10,003 i= 0,0035 i= 0,004

g, nle v, M/c q, n/e v, m/c q, A/ v, m/c q,.m’c v, M/c q, /¢ v, M/¢ q, /e v, M/c q, a/c v, M/¢c
0,3 118,930 0,870 150,017 1,097 176,261 1,289] 199,459 1,459 220,376 1,612 239,602 1,752y 257,473 1,883
0,4 207,290 1,024] 260,958 1,280 306,212 1,513) 346,178 1,710] 382,191 1,888} 415,277 2,052] 446,016 2,203
0,5 310,256 1,145] 390,056 1,440 457,290 1,688 516,633 1,907} 570,084 2,104} 619,171 2,285F 664,763 2,454
0,6 419,291 1,235] 526,655 1,552 617,060 1,818] 696,826 2,053F 768,648 2,265F 834,592 2,459§ 895,828 2,639
0,7 524,452 1,295} 658,371 1,6251 771,099 1,903{ 870,535 2,149} 960,053 2,370} 1 042,230 2,573§1118,532 2,761
0,8 613,327 1,320 769,761 1,656 901,423 1,940| 1 017,549 2,190f 1 122,084 2,4154 1 218,042 2,62111 307,134 2,813
0,9 667,863 1,300} 838,357 1,632 981,869 1.912] 1 108,455 2,158] 1222414 2,380} 1 327,027 2,584} 1 424,159 2,773
1,0 620,513 1,145] 780,113 1,440} 914,580 1,688} 1 033,267 1,907] 1 140,168 2,104} 1 238,342 2,285} 1 329,526 2,454
Juametp TpyOnI1 (D TP) 1000 mm.
Tonmnna creku (S €r) 38,5 mm.
h/D i=0,0002 i= 0,0003 i= 0,0004 i= 0,0005 i= 0,0006 i = 0,0007 i= 0,0008
q, a/e v, M/c q, n/c v, M/c q, /¢ v, M/c q, afc v, M/c q, nfc v, M/C q, K¢ v, mfc q, alc v, M/c

0,3 59,633 0,353 77,213 0,457 92,234 0,546] 105,576 0,625] 117,728 0,697] 129,012 0,764 139,441 0,826
0,4 104,831 0,419] 135,367 0,5421 161,414 0,646 184,527 0,738] 205,558 0,822] 225,076 0,900{ 243,103 0,973
0,5 157,825 0,472} 203,418 0,608| 242,267 0,724] 276,712 0,827 308,037 0,921] 337,095 1,008] 363,924 1,088
0,6 214,138 0,511] 275,651 0,658| 328,026 0,7831 374,440 0.8931 416,634 0,994} 455,762 1,087} 491,879 1,174
0,7 268,504 0,5371 345,365 0,690 410.776 0,821 468,727 0,937 521,394 1,042 570,226 1,140 615,292 1,230
0,8 314,323 0,548] 404,169 0,704 480,619 0.838] 548,338 0,956] 609,879 1,063 666,932 1,162] 719,583 1,254
0,9 342,005 0,539F 439,873 0,694 523,160 0,825 596,944 0,941 664,001 1,047 726,172 1,145] 783,548 1,235
1,0 315,649 0,472] 406,836 0,608] 484,533 0,724] 553,424 0,827 616,075 0.9211 674,191 1,008] 727,848 1,088




rato

TMponomxenue Tabnuupl 1

Auametp Tpy6n1 (D Tp) 1000 mm.

Tommuna creHkn (S ¢r) 38,5 mm.
h/D i= 0,0009 i= 0,001 i=0,0015 i= 0,002 i = 0,0025 i= 0,003 i= 0,004

q, Ji/c v, M/c g, /e v, M/¢ q, 1/c v, M/c g, We v, Mm/c g, sv/e v, M/c q, /e v, M/c g, Jie v, M/¢

0,3 149,314 0,884 158,585 0,939 199,622 1,182 234,230 1,387} 264,755 1,568] 292,368 1,731} 341,246 2,021
0,4 260,161 1,041 276,173 1,105] 346,981 1,388] 406,625 1,627 459,190 1,837] 506,708 2,027} 550,763 2,363
0,5 389,302 1,164] 413,117 1,235] 518,363 1,549 606,946 1,814 684,969 2,047 755,473 2,258] 880,123 2,631
0,6 526,035 1,255} 558,081 1,331} 699,645 1,669] 818,730 1,953] 923,580 2,203]1 1 018,296 2,4291 1 185,701 2,829
0,7 657,906 1,315] 697,883 1,395] 874,433 1,748} 1 022,899 2,045] 1 153,588 2,306) 1 271,624 2,542] 1 480,203 2,959
0,8 769,367 1,341] 816,066 1,422] 1 022,286 1,781} 1 195,679 2,084| 1 348,294 2,350) 1 486,125 2,590] 1 729,660 3,014
0,9 837,803 1,321] 888,698 1,4013 1 113,463 1,756 1 302,470 2,054 1 468,841 2,316} 1 619,103 2,553] 1 884,621 2,971
1,0 778,604 1,164 826,233 1,235} 1 036,726 1,549] 1 213,891 1,814} 1 369,939 2,047} 1 510,945 2,258] 1 760,247 2,631

HAuamerp Tpybut (D 1p) 1200 M.

Tonunna crerkH (8 ¢1) 46,2 MMm.
h/D i= 0,0002 i=0,0003 i= 0,0004 i=0,0005 i = 0,0006 i= 0,0007 i= 0,0008

q, 1/c v, m/c q, /e v, M/¢ q, alc v, mfe q, /c v, M/c q, /e v, M/¢c q, tc v, M/¢ q, ve v, M/c

0,3 99,787 0,410] 128,481 0,528] 152,878 0,629] 174,476 0,718] 194,088 0,798} 212,221 0,873 229,202 0,943
0,4 175,055 0,486] 224,830 0,625} 267,086 0,742] 304,457 0,846 338,362 0,940] 369,694 1,027} 399,017 1,109
0,5 263,176 0,546] 337,426 0,700] 400,397 0,831] 456,050 0,947 506,514 1,051] 553,127 1,148] 596,737 1,239
0,6 356,736 0,591 456,852 0,7571 541,701 0,897] 616,653 1,022] 684,593 1,134} 747,329 1,238] 806,010 1,335
0,7 447,039 0,6211 572,087 0,794] 678,021 0,941y 771,570 1,071] 856,349 1,189} 934,621 1,2971 1 007,821 1,399
0,8 523,196 0,633 669,349 0,810{ 793,140 0,960f 902,446 1,092} 1 001,495 1,212} 1 092,935 1,323] 1 178,445 1,426
0,9 569,381 0,6231 728,602 0,798 803,479 0.945f 982,586 1,076{ 1 090,523 1,194] 1 190,174 1,3037 1 283,368 1,405
1,0 526,351 0,546] 674,853 0,700f 800,795 0,831 912,100 0,947 1 013,029 1,051 1 106,254 1,148] 1 193,474 1,239]




Iponomxenue Tabnuust 1

Huametp Tpyon (D Tp) 1200 mm.
& Tonmuna crenkn (S e} 46,2 mm.
h/D i= 0,0009 i= 0,001 i = 0,0015 i= 0,002 i= 0,0025 i= 0,003 i= 0,0035
q, st/c v, mfc q, Jifc v, mfc q, a/c v, m/c q, /e v, M/c q, t/e v, M/¢ q, J/c v, M/¢ g, /¢ v, M/c
0,3 245,150 1,008] 260,268 1,0701 320,437 1,343] 382,312 1,572 431,479 1,775 475,890 1,9571 516,666 2,125
0,4 426,544 1,185] 452,029 1,258] 566,699 1,574 662,913 1,842} 747,511 2,077] 823,879 2,289] 893,963 2,484
0.5 637,663 1,324 676,435 1,404 845,879 1,756] 988,691 2,0521 1 114,195 2,313} 1 227,443 2,548 1 331,337 2,764
0,6 861,067 1,427 913,217 1,513§ 1 141,035 1,890} 1 332,949 2,208] 1 501,542 2,4881 1 653,629 2,740] 1 793,123 2,971
0,7 {1076,493 1,494] 1 141,531 1,585} 1 425,580 1,979} 1 664,786 2,311} 1 874,878 2,603} 2 064,368 2,866] 2 238,144 3,107
0,8 | 1258,0661 1,523 1 334,628 1,615y 1 666,377 2,017} 1 945,717 2,355} 2 191,035 2,651 2412,281 2,919 2 615,168 3,165
0,9 {1370,795 1,501 1 453,595 1,592} 1 815,209 1,987{ 2 119,725 2,3211 2387,174 2,614} 2 628,392 2,878] 2 849,603 3,120
1,0 | 1275326 1,324] 1 352,869 1,404} 1 691,757 1,756{ 1 977,382 2,052} 2 228,391 2,313] 2 454,886 2,548] 2 662,675 2,764
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Ta0b

Tpyowl Tuna C u3 ITHA (ITOCT 18599-2001)

Jauna 2

HNuamerp 1pyon1 (D Tp) 50 mm.
Tonuunaa crenkH (S cr) 2,9 mm.
h/D i= 0,01 i=0,02 i=0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07
q, i/c v, M/c q, /c v, M/t q, A/c v, m/¢ q, /e v, M/c q. jifc v, M/¢c q, e v, Mfc q, a/c v, M/c
0,3 0,135 0,348 0,216 0,559 0,280 0,724 0,335 0,864 0,382 0,988 0,426 1,100 0,466 1,203
0,4 0,239 0,418 0,382 0,666 0,493 0,860 0,587 1,025 0,670 1,169 0,745 1,300 0,814 1,421
0,5 0,364 0,474 0,577 0,752 0,743 0,968 0,883 1,151 1,007 1,313 1,119 1,458 1,222 1,592
0,6 0,496 0,516 0,784 0,816 1,008 1,049 1,198 1,246 1,364 1,419 1,515 1,576 1,653 1,720
0,7 0,624 0,544 0,985 0,859 1,265 1,103 1,501 1,309 1,70% 1,490 1,897 1,654 2,070 1,804
0,8 0,732 0,556 1,154 0,877 1,481 1,125 1,757 1,335 2,000 1,520 2,220 1,687 2,422 1,840
0,9 0,795 0,547 1,255 0,863 1,611 1,108 1,912 1,315 2,177 1,497 2,416 1,661 2,636 1,812
1,0 0,727 0,474 1,154 0,752 1,486 0,968 1,767 1,151 2,014 1,313 2,238 ‘1,458 2,443 1,592
Juamerp Tpy6nl (D Tp) 63 mm.
Tomuuna crewku (S cr1) 3,6 mm.
h/D i= 0,01 i=0,02 i= 0,03 i= 0,04 i= 0,05 i=0,1 i=0,15
q, /e v, M/c q, A/c v, M/t q, /¢ v, Mm/c q, /e v, Mmlc q, ale v, M/c q, ale v, Mfc q, Ji/c v, m/e
0,3 0,265 0,430 0,417 0,676 0,535 0,867 0,635 1,029 0,724 1,173 1,070 1,734 1,335 2,163
0,4 0,470 0,514 0,734 0,804 0,939 1,028 1,112 1,217 1,265 1,384 1,863 2,039 2,319 2,538
0.5 0,711 0,582 1,106 0,905 1,411 1,154 1,669 1,365 1,897 1,551 2,786 2,278 3,462 2,831
0,6 0,968 0,632 1,501 0,980 1,913 1,249 2,201 1,476 2,566 1,675 3,763 2,456 4,671 3,049
0,7 1,217 0,666 1,883 1,030 2.397 1,311 2.831 1,548 3,213 1,757 4,704 2,573 5,837 3,193
0,8 1,426 0,680 2,205 1,051 2.805 1,338 3,312 1,579 3,758 1,792 5,501 2,623 6,823 3,253
0,9 1,550 0,609 2,399 1.035 3,053 1,317 3,606 1,555 4,092 1,765 5.991 2,584 7,432 3,206
1,0 1,422 0,582 2,212 0,905 2,823 1.154 3,339 1,365 3,793 1,551 5.572 2,278 6,924 2,831




[Tpoaomkenue Tabnnumi 2

AuameTp Tpyosi (D Tp) 75 Mm.

Tonmuna crenkn (S ¢7) 4,3 mm.
h/D i= 0,01 i=0,02 i=0,03 i= 0,04 i= 0,05 i=0,1 i= 015

q, J1/c v, M/c g, Ju'c v, M/¢C q, Ji/c v, M/t q, 1/¢ v, M/e q, Ji/c v, m/c ¢, afc v, M/C q, A/c v, M/c

0,3 0,436 0,499 0,677 0,775 0,864 0,989 1,022 1,169 1,161 1,329 1,707 1,953 2,122 2,428
0,4 0,771 0,596 1,189 0,919 1.512 1,169 1,785 1,380 2,026 1,566 2,966 2,293 3,681 2,845
0,5 1,164 0,672 1,788 1,033 2,270 1,311 2,676 1,546 3,034 1,753 4,431 2,559 5,491 3,171
0,6 1,583 0,730 2,424 1,118 3,074 1,417 3,621 1,669 4,103 1,891 5,980 2,757 7,404 3,413
0,7 1,987 0,768 3,039 1,174 3,850 1,487 4,532 1,751 5,133 1,983 7,474 2,887 9,248 3,572
0.8 2,327 0,784 3,557 1,198 4,505 1,517 5,302 1,785 6,004 2,022 8,738 2,942 10,809 3,640
0,9 2,531 0,771 3,870 1,179 4,904 1,494 5,772 1,758 6,537 1,992 9,517 2,899 11,776 3,587
1,0 2,328 0,672 3,576 1,033 4,541 1,311 5,353 1,546 6,069 1,753 8,862 2,559 10,982 3,171

Juamerp Tpyos (D Tp) 90 mMm.

Tommuna creuxu (S cr) 5,1 MM,
h/D i=0,01 i= 0,012 i=0,014 . i=0,016 i= 0,018 i=0,02 i= 0,025

q, /e v, M/c g, J/c v, mfc q, /¢ v, M/¢ q, nfe v, m/c q, /¢ v, M/c q, afc v, M/c q, a/c v, mfc

0,3 0,734 0,582 0,824 0,653 0,907 0,718 0,984 0,779 1,057 0,837 1,126 0,892 1,284 1,018
0,4 1,293 0,692 1,449 0,775 1,592 0,852 1,726 0,924 1,852 0,991 1,972 1,056 2,246 1,202
0,5 1,949 0,779 2,181 0,872 2,396 0,958 2,595 1,038 2,783 1,113 2,962 1,184 3,370 1,348
0,6 2,647 0,845 2,960 0,945 3,249 1,037 3,518 1,123 3,771 1,204 4,012 1,280 4,562 1,456
0,7 3,321 0,888 3,712 0,993 4,073 1,089 4,408 1,179 4,724 1,263 5,025 1,344 5,712 1,528
0,8 3,888 0,906 4,345 1,013 4,767 i1l 5,159 1,203 5,528 1,289 5,880 1,371 6,683 1,558
0,9 4,230 0,892 4,728 0,997 5,188 1,094 5,615 1,184 6,017 1,269 6,400 1,350 7,274 1,534
1,0 3,899 0,779 4,363 0,872 4,792 0,958 5,190 1,038 5,566 1,113 5,924 1,184 6,741 1,348
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poaoikenye Tabnuupl 2

Jduamerp Tpyous (D Tp) 90 mm.

TosiuuHa cTeHKH (S ¢T) 5,1 mm.
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i=0,15

q, /e v, M/¢ q, ji/c v, Mm/¢ q, sfc v, M/c q, /¢ v, mfc q, Ji/c v, M/¢ q, alc v, M/c q, /e v, M/¢c

0,3 1,428 1,132 1,561 1,236 1,684 1,334 1,799 1,425 1,909 1,512 2,789 2,209 3,458 2,740
0,4 2,495 1,335 2,724 1.458 2,936 1,572 3,135 1,678 3,325 1,779 4,840 2,590 5,990 3,206
0.5 3,740 1,496 4,080 1,632 4,396 1,758 4,693 1,876 4,974 1,989 7,223 2,888 8,928 3,570
0,6 5,060 1,615 5,518 1,761 5,943 1,897 6,341 2,024 6,719 2,145 9,742 3,109 12,032 3,840
0,7 6,333 1,694 6,904 1,846 7,435 1,988 7,932 2,121 8,403 2,247 12,170 3,255 15,023 4,018
0,8 7,409 1,727 8,076 1,883 8,695 2,027 9,276 2,162 9,826 2,291 14,225 3,316 17,556 4,093
0,9 8,066 1,701 8,793 1,855 9,468 1,997 10,100 2,130 10,701 2,257 15,496 3,269 19,128 4,035
1,0 7,481 1,456 8,161 1,632 8,793 1,758 9,385 1,876 9,947 1,989 14,445 2,888 17,856 3,570

- Juwametp Tpy6n1 (D Tp) 110 mm.

Tonmuua erenku (S cr) 6,3 mm.
WD i= 0,01 i= 0,012 i= 0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,028

q, ale v, M/cC q, 2/c v, M/c g, /c v, M/¢ q, /¢ v, M/c q, alc v, M/c q, n/c v, M/c g, A/c v, M/¢c

0,3 1,282 0,682 1,434 0,763 1,574 0,837 1,705 0,907 1,828 0,972 1,945 1,034 2,212 1,176
0,4 2,251 0,809 2,516 0,904 2,758 0,991 2,984 1,072 3,197 1,148 3,399 1,221 3,861 1,387
0,5 3,387 0,909 3,782 1,015 4,143 1,112 4,479 1,202 4,796 1,287 5,097 1,368 5,785 1,553
0,6 4,594 0,984 5,125 1,098 5,612 1,202 6,065 1,299 6,492 1,391 6,897 1,478 7,823 1,676
0,7 5,759 1,034 6,422 1,153 7,030 1,262 7.596 1,364 8,128 1,459 £.634 1,550 9,789 1,757
0,8 6,740 1,055 7,516 1,176 8,227 1,287 8,887 1,391 9,510 1,488 10,100 1,581 11,450 1,792
0,9 7,335 1,038 8,180 1,158 8.054 1,268 9,674 1,370 10,352 1,466 10,995 1,557 12,466 1,765
1,0 6,775 0,909 7,563 1,015 8.286 1,112 8,958 1,202 9,592 1,287 10,194 1,368 11,569 1,553




Ilponomkenue Tabauiib 2

N Juamerp rpy6ot (D 1p) 110 mm.

™D Tonmuna creuxy (S c1) 6,3 Mm.
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i= 0,15

q, ¢ v, m/c q, /e v, M/C q, 1/e v, M/c q, /e v, mfc q, afc v, M/c q, 1/c v, M/cC q, afc v, M/c
0,3 2,455 1,305 2,678 1,424 2,885 1,534 3,079 1,638 3,204 1,736 4,740 2,521 5,862 3,117
0,4 4,280 1,538 4,665 1,676 5,022 1,804 5,357 1,925 5,675 2,039 8,215 2,951 10,141 3,643
0,5 6,407 1,720 6,979 1,873 7,510 2,016 8,008 2,150 8,480 2,276 12,248 3,288 15,101 4,054
0,6 8,661 1,856 9,430 2,020 10,144 2,173 10,813 2,317 11,448 2,453 16,509 3,537 20,338 4,357
0,7 10,834 1,945 11,793 2,117 12,684 2,277 13,518 2,427 14,310 2,569 20,616 3,701 25,385 4,557
0,8 12,670 1,983 13,791 2,158 14.831 2,321 15,806 2,473 16,730 2,618 24,093 3,770 29,661 4,642
0,9 13,797 1,953 15,018 2,126 16,152 2,287 17,214 2,437 18,221 2,580 26,249 3,716 32,320 4,576
1,0 12,815 1,720 13,959 1,873 15,021 2,016 16,017 2,150 16,961 2,276 24,496 3,288 30,202 4,054
JAuamerp Tpy6ss (D 1p) 125 mm,
Toamuua crenku (S cr) 7,1 mm.
/D i= 0,01 i= 0,012 i= 0,014 . i=0,016 i= 0,018 i= 0,02 i= 0,025
q, a/c v, Mm/c q, 2/c v, M/¢ g, afc v, M/¢ q, ¥c v, M/c q, i/c v, m/c q, a/c v, Mle g, 1/c v, M/c

0,3 1,835 0,754 2,048 0,842 2,245 0,923 2,428 0,998 2,600 1,068 2,763 1,135 3,139 1,290
0,4 3,218 0,893 3,587 0,996 3,928 1,090 4,245 1,178 4,541 1,261 4,823 1,339 5,472 1,519
0,5 4,837 1,003 5,386 1,117 5,894 1,223 6,366 1,320 6,807 1,412 7,226 1,499 8,191 1,699
0,6 6,555 1,085 7,295 1,208 7,979 1,321 8,615 1,426 9,208 1.525 9,772 1,618 11,070 1,833
0,7 8,213 1,139 9,130 1,267 9,99 1,380 10,784 1,496 11,525 1,599 12,228 1,696 13,848 1,921
0,8 9,611 1,162 10,691 1,293 11,689 1,414 12,616 1,526 13,481 1,630 14,303 1,730 16,195 1,958
0,9 10,460 1,144 11,636 1,273 12,724 1,392 13,734 1,503 14,677 1,606 15,572 1,704 17,634 1,929
1,0 9.673 1,003 10,772 1,117 11,788 1,223 12,732 1,320 13,614 1,412 14,451 1,499 16,381 1,699
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Huamerp Tpyont (D 1p) 125 mm.
Tonmmna crenkn (S cr) 7,1 Mm.
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i= 0,1 i=0,15
q, ife v, M/ g, i/c v, M/c q, /¢ v, mfc q, /e v, M/cC q, /¢ v, M/ q, W/c v, M/c q, /e v, M/¢
0,3 3,478 1,429 3,790 1,558 4,081 1,677 4,354 1,789 4,610 1,895 6,675 2,743 8,239 3,386
0.4 6,057 1,682 6,595 1,831 7,097 1,970 7,567 2,101 8,008 2,223 11,557 3,209 14,243 3,954
0,5 9,061 1,880 9,860 2,045 10,606 2,200 11,303 2,344 11,958 2,480 17,221 3,572 21,199 4,397
0,6 12,241 2,027 13,316 2,205 14,318 2,370 15,254 2,525 16,135 2,671 23,202 3,841 28,540 4,725
0,7 15,308 2,124 16,048 2,309 17,897 2,483 19,064 2,645 20,162 2,797 28,967 4,018 35,613 4,940
0,8 17,901 2,165 19,465 2,354 20,924 2,530 22,287 2,695 23,569 2,850 33,850 4,093 41,608 5,03t
0,9 19,494 2,133 21,199 2,319 22,790 2,493 24,275 2,656 25,673 2,809 36,881 4,035 45,342 4,961
1,0 18,123 1,880 19,721 2,045 21,212 2,200 22,605 2,344 23,916 2,480 34,442 3,572 42,397 4,397
Auamerp Tpy6ss (D 1p) 140 mm.
ToamuHa crenxu (S er) 8 mm,
h/D i= 0,009 i= 0,01 i= 0,011 i= 0,012 . i=0,013 i=0,014 i= 0,015
q, a/c v, Mfe g, ife v, Mfc q, /e v, M/e q, a/c v, M/¢ q, J/c v, Mfc q, Alc v, M/¢ q, nfc v, M/c
0,3 2,351 0,771 2,504 0,822 2,650 0,870 2,791 0,916 2,925 0,960 3,055 1,003 3,180 1,044
0.4 4,120 0,913 4,384 0,972 4,637 1,028 4,881 1,082 5,114 1,134 5,339 1,183 5,555 1,231
0,5 6,190 1,025 6,584 1,090 6,960 1,153 7,323 1,213 7,671 1,270 8,005 1,326 8,327 1,379
0,6 8,380 1,108 8,917 1179 9,424 1,246 9,913 1,310 10,381 1,372 10,831 1,432 11,264 1,489
0,7 10,505 1,164 11,168 1,237 11,802 1,307 12,411 1,375 12,995 1,439 13,557 1,502 14,098 1,561
0,8 12,293 1,187 13,068 1,262 13,809 1,333 14,521 1,402 15,203 1,468 15,859 1,531 16,491 1,592
0,9 13,380 1,169 14,224 1,243 15,031 1,313 15,807 1,381 16,550 1,446 17,265 1,508 17,954 1,568
1,0 12,379 1,025 13,167 1,090 13,921 1,153 14,646 1,213 15,341 1,270 16,009 1,326 16,653 1,379
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JTuamerp rpybnt {D ) 140 mm.

Toamuna creHKkn (S cr) 8 mm.
WD i=0,016 i= 0,017 i=0,018 i= 0,019 i= 0,02 i= 0,025 i=0,03

q, /e v, M/c q, /e v, mfc q, W' v, M/c q, /e v, M/c q, /e v, M/c q, /e v, M/¢ q, 1/c v, Mfc

0,3 3,302 1,083 3,419 1,122 3,534 1,160 3,044 1,196 3,753 1,232 4,257 1,397 4,713 1,546
0.4 5,765 1,278 5,967 1,323 0,166 1,367 6,356 1,409 6,544 1,451 7,413 1,643 8,200 1,818
0,5 8,639 1,431 8,940 1,481 9,236 1,530 9,519 1,576 9,798 1,623 11,096 1,837 12,258 2,030
0,6 11,685 1,545 12,089 1,598 12.487 1,651 12,868 1,701 13,245 1,751 14,981 1,980 16,553 2,188
0,7 14,623 1,620 15,127 1,675 15,624 1,730 16,099 1,783 10,568 1,835 18,735 2,075 20,694 2,292
0,8 17,104 1,651 17.694 1,708 18,274 1,764 18,829 1,818 19,377 1,871 21,967 2,115 24,196 2,336
0,9 18,622 1,627 19,264 1,683 19,897 1,738 20,502 1,791 21,099 1,843 23,857 2,084 26,352 2,302
1,0 17,279 1,431 17,879 1,481 18,471 1,530 19,037 1,576 19,597 1,623 22,179 1,837 24,517 2,030

Anametp Tpybn1 (D Tp) 140 mm.

Tommuna crenxu (S 1) 8 mm.
h/D i= 0,035 i= 0,04 i= 0,045 i= 0,05 i= 0,06 i=0,07 i= 0,08

q, alc v, m/c q, i/c v, mfc q, ji/c v, M/¢ q, n/c v, Mfc q, si/c v, M/c q, alc v, M/c q, alc v, m/¢

0,3 5,131 1,684 5,520 1,811 5,886 1,931 6,230 2,044 6,870 2,254 7,458 2,447 8,002 2,626
0,4 8,920 1,977 9,591 2,126 10,220 2,265 10,813 2,397 11,914 2,641 12,923 2,865 13,859 3,072
0,5 13,328 2,207 14,323 2,372 15,258 2,527 16,137 2,673 17,770 2,943 19,266 3,191 20,653 3,420
0,6 17,991 2,378 19,328 2,555 20,584 2,721 21,766 2,877 23,958 3,167 25,968 3,433 27,828 3,679
0,7 22,487 2,491 24,154 2,675 25,719 2,849 27,191 3,012 29,923 3,314 32,427 3,591 34,745 3,848
0,8 26,290 2,538 28,236 2,726 30,064 2,903 31,783 3,069 34973 3,377 37,896 3,659 40,602 3,920
0,9 28,634 2,501 30,756 2,687 32,748 2,861 34,623 3,025 38,101 3,328 41,287 3,607 44,238 3,864
1,0 26,657 2,207 28,647 2,372 30,510 2,527 32,275 2,673 35,540 2,943 38,533 3,191 41,305 3,420
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JAunamerp Tpyos: (D 1p) 140 mm.
Tommrua crenku (S e1) 8 Mm.
h/D i= 0,09 i=0,1 i= 0,11 i=0,12 i=0,13 i=0,14 i= 0,15
q, Ve v, Mfc g, /¢ v, M/¢C q, alc v, M/¢ q, /e v, m/c q, ale v, M/c g, Afc v, M/c q, ja/c v, m/f¢
0,3 8,512 2,793 8,994 2,951 9,451 3,101 9,880 3,244 10,302 3,381 10,702 3512 11,088 3,638
0,4 14,736 3,266 15,562 3,450 16,346 3,623 17,092 3,789 17,807 3,947 18,493 4,099 19,154 4,246
0,5 21,952 3,636 23,176 3,838 24,337 4,031 25,443 4,214 26,501 4,389 27,516 4,557 28,495 4,719
0,6 29,573 3,909 31,215 4,126 32,774 4,332 34,256 4,528 35,677 4,716 37,038 4,896 38,350 5,069
0,7 36,917 4,089 38,963 4,315 40,903 4,530 42,750 4,735 44,518 4,931 46,212 5118 47,846 5,299
0.8 43,138 4,165 45,526 4,396 47,791 4,614 49,947 4,822 52,011 5,022 53,989 5,213 55,896 5,397
0,9 47,003 4,106 49,607 4,333 52,077 4,549 54,428 4,755 56,679 4,951 58,835 5,140 60,915 5,321
1,0 43,904 3,636 46,352 3,838 48,675 4,031 50,885 4,214 53,003 4,389 55,032 4,557 56,989 4,719
Hduamerp Tpy6s (D Tp) 160 mm.
Tommuxa crenkH (S cr) 9,1 mm.
WD i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
q, a/c v, m/¢ q, /e v, mfc q, W/ v, m/c q, /e v, M/¢ q, alc v, M/c q, ¥e v, M/c g, /¢ v, M/e
0,3 2,661 0,668 2,924 0,734 3,170 0,796 3,402 0,854 3,021 0,909 3,828 0,961 4,029 1,011
0.4 4,669 0,791 5,126 0,869 5,552 0,941 5,953 1,009 6,332 1,073 6,691 1,134 7,038 1,193
0,5 7,020 0,889 7,701 0,975 8,336 1,056 8,935 1,132 9,498 1,203 10,033 1,271 10,549 1,336
0,6 9.517 0,962 10,435 1,055 11,291 1,141 12,097 1,223 12,856 1,300 13,575 1,372 14,271 1,443
0,7 11,927 1,010 13,073 1,107 14,142 1,198 15,148 1,283 16,095 1,363 16,993 1,439 17,861 1,513
0,8 13,959 1,031 15,299 1,130 16,548 1,222 17,723 1,309 18,830 1,390 19,879 1,468 20,893 1,543
0,9 15,191 1,015 16,651 1112 18,011 1,203 19,292 1,289 20,498 1,369 21,642 1,446 22,746 1,519
1,0 14,040 0,889 15,403 0,975 16,673 1,056 17,869 1,132 18,996 1,203 20,065 1,271 21,098 1,336
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Huamerp Tpyon1 (D 1p) 160 mm.

Tonmuua crenku (8 ¢T) 5,1 mm.
h/D i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019

q, 1/c v, M/c q, t/e v, m/c q, a/c v, M/¢ q, /¢ v, m/c q, /¢ v, m/c q, n/e v, Mm/e q, ale v, M/c
0,3 4,220 1,059 4,404 1,105 4,584 1,150 4,756 1,193 4,923 1,235 5,085 1,276 5,245 1,316
0,4 7,368 1,249 7,686 1,303 7,996 1,355 8,293 1,406 8.582 1,455 8,861 1,502 9,137 1,549
0,5 11,041 1,398 11,513 1,458 11,975 1,517 12,416 1,572 12,847 1,627 13,261 1,679 13,671 1,731
0,6 14,933 1,509 15,568 1,574 16,190 1,637 16,783 1,697 17,363 1,755 17,920 1,811 18,471 1,867
0,7 18,687 1,583 19,480 1,650 20,256 1,716 20.996 1,778 21,718 1,839 22,414 1,868 23,161 1,957
0,8 21,858 1,614 22,785 1,682 23,691 1,749 24,555 1,813 25,399 1,875 26,21 1] 1,935 27,014 1,994
0,9 23,798 1,590 24,808 1,657 25,796 1,723 26,737 1,786 27,657 1,848 28,543 1,907 29,417 1,965
1,0 22,082 1,398 23,027 1,458 23,951 1,517 24,833 1,572 25,694 1,627 26,523 1,679 27,341 1,731
+ Xuamerp Tpyon: (D 1p) 160 mm.

Tonmuua creHkn (S ¢T1) 9,1 mm.

h/D i=0,02 i= 0,025 i=0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07
q, nfc v, m/c q, M/c v, Mmle g, N/c v, Mfc q, n/c v, Mfc q, alc v, Mm/c q, /¢ v, m/c q, /e v, M/c

0,3 5,396 1,354 6,113 1,534 6,759 1,696 7,905 1,984 8,911 2,236 9,818 2,464 10,649 2,672
0.4 9,399 1,593 10,634 1,803 11,747 1,991 13,721 2,326 15,451 2,619 17,010 2,883 18,437 3,125
0,5 14,060 1,781 15,896 2,013 17,548 2,222 20,477 2,593 23,043 2918 25,355 3,211 27,470 3,479
0,6 18,994 1,920 21,463 2,170 23,684 2,394 27,620 2,792 31,060 3,140 34,171 3,454 37,010 3,741
0,7 23,753 2,012 26,832 2,273 29,600 2,507 34,505 2,922 38,799 3,286 42,667 3,614 46,204 3,913
0,8 27,776 2,051 31,371 2,316 34,604 2,555 40,333 2,978 45,346 3,348 49,863 3,681 53,991 3,986
0,9 30,248 2,021 34,167 2,282 37,691 2,518 43,936 2,935 49,402 3,300 54,326 3.629 58,827 3,930
1,0 28,120 1,781 31,792 2,013 35.096 2,222 40,954 2,593 46,086 2,918 50,711 3,211 54,940 3,479
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JAunamerp Tpyoni (D Tp) 160 mm.

Toamuua crenxu (S c1) 9,1 mm.
h/D i=0,08 i= 0,09 i=0,1 i= 0,11 i=0,12 i=0,14 i= 0,15

q, Kfe v, M/c q, A/ v, M/c q, Jife v, M/c q, /e ¥, M/c q, 1fe v, M/t q, J¥/c v, M/c q, Je v, M/c

0,3 11,420 2,866 12,143 3.047 12,824 3,218 13,470 3,380 14,085 3,534 15,240 3,824 15,784 3,961
0.4 19,762 3,350 21,002 3,560 22,170 3,758 23,279 3,946 24,335 4,125 26,314 4,460 27,247 4,619
0,5 29,433 3,727 31,269 3,960 32,999 4,179 34,640 4,387 36,203 4,585 39,133 4,956 40,513 5,131
0,6 39,643 4,007 42,108 4,256 44 429 4,491 46,631 4,714 48,727 4,926 52,656 5,323 54,507 5,510
0,7 49,484 4,191 52,552 4,451 55,443 4,696 58,184 4,928 60,794 5,149 65,685 5,563 67,989 5,758
0,8 57,820 4,269 61,402 4,533 64,777 4,783 67,976 5,019 71,022 5,244 76,731 5,665 79,420 5,864
0,9 63,003 4,209 66,909 4,470 70,589 4,715 74,078 4,948 77,400 5,170 83,626 5,586 86,558 5,782
1,0 58,865 3,727 62,538 3,960 65,999 4,179 69,281 4,387 72,407 4,585 78,266 4,956 81,027 5,131

Hnamerp Tpy6st (D Tp) 180 mm.

Toamuua crenxs (S cT) 10,2 mm.
h/D i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012

q, /e v, M/¢ q, a/c v, Mfc g, afe v, m/c q, Afc v, M/c q, /e v, m/c q, /e v, M/c q, a/c v, M/c

0,3 3,696 0,732 4,055 0,803 4,391 (0,870 4,706 0,932 5,006 0,992 5,201 1,048 5,562 1,102
0,4 6,476 0,867 7,098 0,950 7,680 1,028 8,226 1,101 8,743 1,170 9,235 1,236 9,705 1,299
0,5 9,728 0,973 10,655 1,065 11,523 1,152 12,334 1,233 13,105 1,310 13,837 1,383 14,536 1,453
0,6 13,179 1,052 14,428 1,151 15,597 1,245 16,690 1,332 17,728 1,415 18,713 1,493 19,653 1,568
0,7 16,510 1,104 18,070 1,208 16,528 1,306 20,892 1,397 22,187 1,483 23,417 1,566 24,590 1,644
0,8 19,320 1,126 21,142 1,232 22,847 1,332 24,441 1,424 25,953 1,513 27,390 1,596 28,760 1,676
0,9 21,028 1,109 23,013 1,214 24,871 1,311 26,607 1,403 28,256 1,490 29,821 1,573 31,315 1,651
1,0 19,456 0,973 21,310 1,065 23,045 1,152 24,669 1,233 26,210 1,310 27,674 1,383 29,071 1,453
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Huamerp 1py6nt (D Tp) 180 mm.

Tonmnna crenxu (S ¢r) 10,2 mm.
h/D i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019

q, /e v, m/c g, alc v, M/t q, Jv'c v, M/e q, nfc v, M/c q, e v, M/¢ q, Ji/c v, M/c q, /e v, Mfc

0,3 5,825 1,154 6,076 1,204 6,318 1,252 6,554 1,298 6,780 1,343 7,001 1,387 7,216 1,429
0,4 10,158 1,359 10,592 1,417 11,010 1,473 11,416 1,528 11,807 1,586 12,188 1,631 12,559 1,680
0,5 15,210 1,521 15,855 1,585 16,477 1,647 17,080 1,708 17,661 1,766 18,227 1,822 18,778 1,877
0,6 20,561 1,641 21,429 1,710 22,265 1,777 23,077 1,841 23,857 1,904 24,619 1,964 25,360 2,024
0,7 25,722 1,720 26,805 1,792 27,848 1,862 28,860 1,930 29,833 1,995 36,784 2,058 31,707 2,120
0,8 30,082 1,753 31,348 1,827 32,566 1,898 33,749 1,967 34,885 2,033 35,995 2,098 37,673 2,161
0,9 32,756 1,727 34,135 1,800 35.463 1,870 36,751 1,938 37,990 2,003 39,200 2,067 40,375 2,129
1,0 30,420 1,521 31,711 1,585 32,954 1,647 34,161 1,708 35,321 1,766 36,455 1,822 37,556 1,877

Juamerp Tpyost (D Tp) 180 mm.

Tonmuuna crenku (S cr1) 10,2 mm.
h/D i= 0,02 i= 0,025 i=0.03 i= 0,04 i= 0,05 i= 0,06 i= 0,07

q, a/e v, M/c q, /e v, Mfe q, We v, Mft q, ilc v, M/e q, J1/c v, Mm/C q, /¢ v, M/c q, A/c v, M/c

03 7,426 1,471 8,400 1,664 9,280 1,838 10,840 2,147 12,208 2,418 13,440 2,662 14,570 2,886
0,4 12,920 1,729 14,599 1,953 16,115 2,156 18,798 2,515 21,150 2,830 23,268 3,113 25,207 3,373
0,5 19,315 1,931 21,809 2,180 24,058 2,405 28,039 2,803 31,526 3,152 34,664 3,465 37,538 3,753
0,6 26,082 2,081 29,434 2,349 32,457 2,590 37,804 3,017 42,486 3,390 46,699 3,726 50,556 4,034
0,7 32.608 2,180 36,786 2,459 40,554 2,711 47218 3,157 53,050 3,547 58,298 3.898 03,101 4,219
0,8 38.126 2,222 43,000 2,506 47 405 2,763 55,186 3,216 61,996 3.613 68,123 3,970 73,730 4,297
0,9 41,522 2,190 46,842 2,470 51,638 2,723 60,121 3,170 67.546 3,562 74,226 3914 80,340 4,236
1,0 38,631 1,931 43,617 2,180 48,116 2,405 56,078 2,803 63,051 3,152 69,328 3,465 75,075 3,753
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[Mpononxenue Tabaunp 2

Huametp vpyor (D p) 180 mm.
Tonmuua crenku (S 1) 10,2 mm.
h/D i= 0,08 i= 0,09 i=0,1 i=0,11 i=0,12 i=0,13 i= 0,14
q, J¥c v, M/¢ {, /e v, m/c q, J/¢ v, m/c q, A/c v, Mfc g, n/c v, m/c q, /¢ v, mic q, a/c v, mfc
0,3 15,617 3,093 16,598 3,288 17.523 3,471 18,400 3,045 19,236 3,810 20,035 3,968 20,802 4,120
0,4 27,005 3,613 28,688 3.839 30,274 4,051 31,778 4,252 33,21t 4,444 34,581 4,627 35,895 4,803
0,5 40,200 4,019 42,692 4,268 45,040 4,503 47,266 4,725 49,386 4,937 51,413 5,140 53,358 5,334
0,6 54,128 4,319 57,471 4,586 60,620 4,837 63,606 5,075 66,449 5,302 69,167 5,519 71,775 5,727
0,7 67,550 4,516 71,712 4,794 75,633 5,057 79,350 5,305 82,889 5,542 86,273 5,768 89,518 5,985
0,8 78,923 4,600 83,782 4,883 88,358 5,150 92,697 5,403 96,827 5,643 100,777 5,873] 104,564 6,094
0,9 86,003 4,535 91,301 4814 96,292 5,078} 101,023 5,327} 105,528 5,565 109,835 5,792] 113,966 6,010
1,0 80,400 4,019 85,384 4,268 90,079 4,503 94,532 4,725 98,771 4,937] 102,826 5,140] 106,716 5,334
Huamerp Tpy6u: (D 1p) 200 mm.
Toawmpua crenks (S cr) 11,4 mMm.
h/D i = 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01
q, Ve v, M/e q, ale v, M/C q, Ji/c v, m/e q, A/c v, M/c q, /¢ v, Mfc q, Ji/c v, m/c q, Ve v, M/c
0,3 3,853 0,619 4,421 0,710 4,931 0,792 5,409 0,869 5,850 0,940 6,264 1,007 6,661 1,070
0,4 6,763 0,734 7,747 0,841 8,631 0,937 9,458 1,027 10,220 1,109 10,937 1,187 11,623 1,262
0,5 10,170 0,825 11,638 0,944 12,956 1,051 14,188 1,151 15,322 1,243 16,388 1,329 17,409 1,412
0,6 13,789 0,893 15,768 1,021 17,543 1,136 19,202 1,243 20,729 1,342 22,165 1,435 23,540 1,524
0,7 17,281 0,937 19,753 1,071 21,970 1,192 24,041 1,304 25,946 1,407 27,738 1,504 29,453 1,597
0,8 20,226 0,956 23,115 1,093 25,705 1,215 28,125 1,330 30,352 1,435 32,445 1,534 34,448 1,629
0,9 22,011 0,942 25,158 1,076 27,980 1,197 30,617 1,310 33,043 1,413 35,324 1,511 37,508 1,604
1,0 20,340 0,825 23,277 0,944 25912 1,051 28,376 1,151 30,643 1,243 32,777 1,329 34,819 1,412




Nponomxenue Tabnuis 2

«3 JAunamerp Tpyosr (D 1p) 200 mm.

S Tosumnua crenku (S cr1) 11,4 mm.
h/D i= 0,011 i=0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017

q, s1/e v, M/¢ q, n/c v, mfc g, v/t v, M/t q, alc v, M/¢ q, /¢ v, M/¢ q, /¢ v, M/t g, 1/e v, M/c
0,3 7,035 1,130 7,394 1,188 1,735 1,243 8,066 1,296 8,386 1,348 8,694 1,397 8,993 1,445
0,4 12,269 1,332 12,888 1,399 13,477 1,463 14,049 1,525 14,600 1,585 15,131 1,642 15,648 1,698
0,5 18,370 1,490 19,290 1,564 20,166 1,635 21,016 1,704 21,836 1,771 22,625 1,835 23,392 1,897
0,6 24,832 1,607 26,070 1,688 27,249 1,764 28,392 1,838 29,495 1,909 30,555 1,978 31,587 2,045
0,7 31,065 1,685 32,610 1,769 34,080 1,848 35,505 1,926 36,880 2,000 38,203 2,072 39,489 2,142
0,8 36,332 1,718 38,136 1,803 39,853 1,884 41,519 1,963 43,124 2,039 44,669 2,112 46,172 2,183
0,9 39,561 1,692 41,527 1,776 43,398 1,856 45,213 1,934 46,964 2,009 48,648 2,081 50,285 2,151
1,0 36,740 1,490 38,580 1,564 40,333 1,635 42,033 1,704 43,672 1,771 45,250 1,835 46,784 1,897
Juamerp Tpyon1 (D Tp) 200 mm.
Toamnxa creukH (S cr) 11,4 mMm.
D i=0,018 i= 0,019 i=0,02 - i=0,025 i= 0,03 i= 0,04 i= 0,05
q, /e v, M/c q, /e v, Mfc q, s1/c v, M/¢ q, /¢ v, M/c q, /e v, m/c q, /e v, M/c q, 1/c v, M/¢

0,3 9,285 1,492 9,567 1,537 9,840 1,581 11,122 1,787 12,277 1,973 14,325 2,302 16,121 2,590
0,4 16,151 1,753 16,636 1,806 17,107 1,857 19,315 2,097 21,303 2,312 24,825 2,695 27,911 3,030
0,5 24,139 1,958 24,861 2,016 25,560 2,073 28,837 2,339 31,788 2,578 37,010 3.001 41,584 3,372
0,6 32,592 2,110 33,561 2,172 34,501 2,233 38,900 2,518 42,870 2,775 49,883 3,229 56,023 3,626
0,7 40,742 2,210 41,951 2,275 43,122 2,339 48,613 2,637 53,553 2,904 62,291 3,378 £69,940 3,793
0,8 47,635 2,252 49,046 2,319 50,415 2,384 56,827 2,687 02,595 2,959 72,797 3,442 81,728 3,864
0,9 51,880 2,219 53,419 2,285 54,910 2,349 61,900 2,648 68,188 2,917 79,312 3,393 89,049 3,809
1,0 48,279 1,958 49,721 2,016 51,120 2,073 57,675 2,339 63,575 2,578 74,019 3,001 83,167 3,372
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[lpoaomxenue Tadauue: 2

Huamerp tpyost (D Tp) 200 mm.
Tonuinua creuwky (S ¢T) 11,4 mm.
h/D i= 0,06 i=0,07 i= 0,08 i= 0,09 i=0,1 i=0,11 i= 0,12
g, 1/c v, mfe q, /e v, M/c g, Ve v, Mf¢ q, n/c v, Mfc q, Afe rv, m/c g, /e v, M/C g, ¥/¢ v, M/
0,3 17,736 2,850 19,216 3,088 20,590 3,309 21,875 3,515 23,087 3,710 24,237 3,894 25,332 4,070
0.4 30,685 3,331 33,225 3,606 35,582 3,862 37,786 4,102 39,864 4,327 41,834 4,54} 43,710 4,745
0,5 45,694 3,706 49,456 4,011 52,946 4,294 56,209 4,558 59,284 4,808 62,199 5,044 64,974 5,269
0,6 61,540 3,983 60,588 4,310 71,270 4,613 75,646 4,897 79,771 5,164 83,679 5,417 87,401 5,657
0,7 76,810 4,166 83,096 4,507 88,927 4,823 94,374 5,118 99,509 5,397} 104,374 5,6611 109,606 5,912
0,8 89,748 4,243 97,086 4,590 103,892 49121 110,250 5.213§ 116,243 5,496 121,921 5,764 127,328 6,020
0,9 97,794 4,1831 105,796 4,526] 113,218 48431 120,152 5,140] 126,688 5,419 132,880 5,684} 138,777 5,936
1,0 91,387 3,706 98,912 4,011] 105,893 4,294} 112,417 4,558] 118,568 4,808} 124,397 5,044] 129,949 5,269
Jnametp rpy6ni (D Tp) 225 mm.
Toamuua crenxH (S c1) 12,8 mm.
h/D i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01
q, A/c v, M/e q, a/c v, M/c q, /e v, M/C q, /e v, m/c q, /¢ v, M/f¢ q, e v, M/¢c q, /¢ v, M/e
0,3 5,351 0,679 6,128 0,778 6,825 0,866 7,475 0,949 8,077 1,025 8,643 1,097 9,179 1,165
0,4 9,379 0,804 10,724 0,919 11,931 1,023 13,055 1,119 14,095 1,208 15,073 1,292 15,999 1,371
0,5 14,092 0,903 16,097 1,031 17,893 1,146 19,568 1,253 21,115 1,352 22,570 1,445 23,947 1,534
0,6 19,093 0,976 21,795 1,114 24,215 1,238 26,469 1,353 28,552 1,460 30,510¢ 1,560 32,363 1,654
0,7 23,920 1,025 27,293 1,169 30,314 1,298 33,127 1,419 35,726 1,530 38,169 1,635 40,480 1,734
0.8 27,992 1,045 31,934 1,192 35,464 1,324 38,751 1,447 41,787 1,560 44,640 1,667 47,340 1,768
0,9 30,4066 1,029 34,760 1,174 38,607 1,304 42,188 1,425 45,497 1,537 48,607 1,642 51,549 1,741
1,0 28,183 0,903 32,193 1,031 35,787 1,146 39,135 1,253 42,230 1,352 45,140 1,445] 47,894 1,534
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[Ipoaomkenne Tabavumbi 2

HuameTrp rpyonr (D Tp) 225 mm.

Tonmuna crenkH (S ¢1) 12,8 mm.
h/D i= 0,011 i= 0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017

g, Ji/c v, M/¢C q, /e v, M/cC q, A/c v, M/¢ qQ, J1/¢c v, M/¢ q, /¢ v, M/c q, N/c v, M/cC q, /e v, M/c

0,3 9,689 1,229 10,178 1,292 10,647 1,351 11,100 1,408 11,533 1,464 11,953 1,517 12,363 1,569
0.4 16,879 1,447 17,723 1,519 18,532 1,589 19,312 1,655 20,060 1.720 20,784 1,782 21,489 1,842
0,5 25,255 1,617 26,509 1,698 27,711 1,775 28,871 1,849 29,982 1,920 31,057 1,989 32,104 2,056
0,6 34,123 1,744 35,810 1,831 37,426 1,913 38,9806 1,993 40,480 2,069 41,925 2,143 43,333 2,215
0,7 42,675 1,828 44,779 1,918 46,794 2,004 48,739 2,088 50,602 2,167 52,404 2,245 54,159 2,320
0,8 49,905 1,863 52,362 1,955 54,715 2,043 56,987 2,128 59,163 2,209 61,267 2,288 63,316 2,364
0,9 54,344 1,836 57,023 1,926 59,588 2,013 62,064 2,097 64,436 2,177 66,730 2,254 68,963 2,330
1,0 50,510 1,617 53,019 1,698 55,422 1,775 57,742 1,849 59,964 1,920 62,115 1,989 64,209 2,056

Auametp Tpyon: (D 1p) 225 Mm.

Tomnuua crenku (S cr) 12,8 mm.
h/D i= 0,018 i= 0,019 i=0,02 i=0,025 i=0,03 i= 0,04 i= 0,05

q, it/c v, M/c q, alc v, mfc q, ifc v, M/c g, 2/c v, mf¢ q, /e v, M/c q, i/c v, M/c q, alc v, m/c

0,3 12,755 1,618 13,140 1,667 13,513 1,715 15,255 1,936 16,828 2,135 19,609 2,488 22,046 2,798
0,4 22,165 1,900 22,828 1,957 23,470 2,012 26,470 2,269 29,175 2,501 33,955 2,911 38,141 3,269
0,5 33,107 2,120 34,092 2,183 35,045 2,244 39,497 2,530 43,509 2,787 50,594 3,240 56,797 3,638
0,6 44,680 2,284 46,004 2,352 47,285 2,417 53,2006 2,723 58,655 2,998 68,168 3,485 76,493 3,910
0,7 55,839 2,392 57,489 2,462 59,086 2,531 006,540 2,850 73,255 3,138 85,106 3,645 95,474 4,089
0,8 65,278 2,437 67,206 2,509 69,070 2,579 77,774 2,904 85,615 3,197 99,452 3,7131 111,556 4,165
0,9 71,102 2,402 73,203 2,473 75,235 2,542 84,725 2,862 93,273 3,151 108,359 3,661 121,557 4,100
1,0 66,214 2,120 68,184 2,183 70,090 2,244 78,994 2,530 87,018 2,787 101,189 3,2400 113,593 3,638
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Juamerp Tpyont (D Tp) 225 mm.
Toamuna crenxu (S er) 12,8 mm,
h/D i= 0,06 i= 0,07 i= 0,08 i= 0,09 i= 0,1 i=0,11 i=0,12
q, n/c v, M/c q, n/c v, M/c q, Afc v, M/¢ q, a/c v, m/c q, e v, M/c q, /¢ v, M/c q, /e v, m/c
0,3 24,241 3,076 26,250 3,331 28,114 3,568 29,858 3,789 31,502 3,997 33,061 4,195 34,545 4,384
0,4 41,908 3,592 45,355 3,888 48,551 4,162 51,542 4,418 54,359 4,660 57,030 4,889 59,572 5,107
0,5 62,377 3,995 67,479 4,322 72,211 4,625 76,637 4,908 80,804 5,175 84,755 5,428 88,515 5,669
0,6 83,981 4,293 90,826 4,643 97,172 4,967 103,107 5,271] 108,695 5,556] 113,992 5,827 119,032 6,085
0,7 104,799 4,489] 113,321 4,854 121,222 5,192 128,610 5,509] 135,566 5,806] 142,159 6,089] 148,431 0,358
0,8 122,441 4,572) 132,388 4,943 141,611 5,287 150,234 5,609] 158,352 5,912} 166,046 6,200 173,366 6,473
0,9 133,427 4507 144275 4874} 154,332 5,214} 163,736 5,5311 172,590 5,830F 180,981 6,114] 188,965 6,384
1,0 124,754 3,995 134,959 4.322F 144,422 4,625] 153,273 4,908f 161,608 5,1751 169,510 5,428} 177,029 5,669
Jnamerp Tpy6nrt (D Tp) 250 mm.
Tonumuxa crenku (S 1) 14,2 mm.
WD i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01
q, n/c v, M/c q, n/c v, Mfe q, i/c v, M/t q, e v, /e q, 3/c v, M/c q, n/c v, M/c q, st/c v, Mfc
0,3 7,168 0,737 8,186 0,841 9,118 0,937 9,969 1,024 10,763 1,106 11,514 1,183 12,222 1,256
0,4 12,549 0,871 14,310 0,993 15,923 1,105 17,394 1,207 18,766 1,302 20,063 1,392 21,284 1,477
0,5 18,840 0,977 21,463 1,113 23,864 1,237 26,053 1,351 28,093 1,457 30,022 1,557 31,837 1,651
[ 0,6 25,513 1,056 29,046 1,202 32,279 1,336 35,227 1,458 37,972 1,572 40,566 1,679 43,009 1,780
0,7 31,952 1,108 36,363 1,261 40,397 1,401 44,075 1,529 47,499 1,647 50,736 1,759 53,782 1,865
0,8 37,386 1,130 42,540 1,286 47,254 1,429 51,550 1,558 55,551 1,679 59,331 1,794 62,889 1,901
0,9 40,694 I,113 46,310 1,267 51,447 1,407 56,129 1,535 60,489 1,655 64,609 1,767 68,487 1,873
1,0 37,680 0,977 42,926 1,113 47,727 1,237 52,107 1,351 56,186 1,457 60,043 1,557 63,675 1,651
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Ilpoaonxenue Tabnuuw 2

Nunamerp Tpyosi (D Tp) 250 mm.

Toamuua crenxu (S €T1) 14,2 mm.
h/D i= 0,011 i=0,012 i=0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017

q, nlc v, M/c q, N/e v, M/c q, Jt/c v, M/¢ q, /¢ v, M/¢ q, /e v, m/fc q, i1/e v, Mfc q, A/c v, M/c

0,3 12,895 1,325) 13,538 1,391 14,158 1,455 14,750 1,515} 15,324 1,574] 15,878 1,631] 16,412 1,686
0,4 22,445 1,558 23,553 1,635 24,622 1,709 25,642 1,780 26,631 1,848 27,586 1,915 28,506 1,978
0,5 33,562 1,740 35,208 1,826 36,797 1,908 38,312 1,987 39,781 2,063 41,199 2,136 42,564 2,207
0,6 45,328 1,876 47,542 1,968 49,678 2,056 51,714 2,140 53,689 2,222 55,595 2,301 57,429 2,377
0,7 56,674 1,965 59,435 2,061 62,098 2,154 64,637 2,242 67,098 2,327 69,474 2,409 71,760 2,489
0,8 06,268 2,003 69,492 2,101 72,602 2,195 75,567 2,285 78,442 2,371 81,217 2,455 83,880 2,536
0,9 72,169 1,974 75,683 2,070 79,074 2,163 82,306 2,251 85,439 2,337 88,464 2,420 91,374 2,499
1,0 67,124 1,740 70,417 1,826 73.594 1,908 76,624 1,987 79,561 2,063 82,398 2,136 85,127 2,207

Juamerp Tpydn: (D Tp) 250 mm.

Toamuna credxu (S c1) 14,2 mm,
h/D i=0,018 i= 0,019 i= 0,02 i= 0,025 i=0,03 i= 0,04 i= 0,05

q, 1/c v, M/c q, Ve v, m/¢ q, /¢ v, m/¢ g, n/c v, M/c q, alc v, Mm/c q, /e v, M/c q, a/c v, M/¢

0,3 16,933 1,740 17,438 1,792 17,933 1,843 20,226 2,078 22,294 2,291 25,951 2,666 29,157 2,996
04 29,402 2,041 30,273 2,101 31,124 2,160 35,068 2,434 38,624 2,681 44,908 3,117 50,412 3,499
0,5 43,894 2,276 45,186 2,343 46,450 2,409 52,300 2,712 57,573 2,985 66,885 3,468 75,038 3,891
0,6 59,216 2,451 60,952 2,523 62,650 2,593 70,509 2,918 77,589 3,21t 90,090 3,729} 101,031 4,182
0,7 73,988 2,566 76,152 2,641 78,268 2,714 88,061 3,054 96,882 3,360] 112,453 3,900] 126,078 4,372
0.8 86,488 2,615 89,014 2,691 01,486 2,766] 102,920 3,011y 113,219 3,423] 131,398 39721 147,303 4,453
0,9 94,211 2,577 96,965 2,652 99,659 2,726} 112,125 3,067 123,354 3,374] 143,176 3916 160,519 4,391
1,0 87,787 2,276 90,371 2,343 92,899 2,409] 104,600 2,712} 115,145 2,985 133,770 3.468] 150,076 3,891
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Anamerp Tpy6ns (D 1p) 250 mm.
Tomnuaa crenkn (S cr) 14,2 mm.
h/D i= 0,06 i= 0,07 i=0,08 i=0,09 i=0,1 i= 0,11 i=0,12
q, Jle v, M/c q, a/c v, M/t q, a/c v, M/¢ q, a/c v, Mle q, a/c v, M/c q, i/c v, M/C g, jife v, M/c
0,3 32,042 3,292 34,682 3,563 37,131 3,815 39,421 4,050 41,580 4,272 43,627 4,482 45,575 4,683
0,4 55,361 3,842 59,888 4,157 64,086 4,448 68,012 4,720 71,710 4,977 75,215 5,220 78,551 5,452
0,5 82,365 4,271 89,067 4,619 95,279 49411 101,087 5.242] 106,556 5,526 111,740 5,7947 116,673 6,050
0,6 110,861 4,589 119,850 4,961} 128,180 5,305) 135,967 5,628 143,300 5,931] 150,248 6,219] 156,860 6,492
0,7 138,318 4,7971 149,508 5,185 159,878 5,544} 169,570 5881 178,697 6,197 187,344 6.497] 195,572 6,782
0,8 161,591 4,885| 174,652 5,280 186,755 5,646 198,067 5,988] 208,719 6,3101 218,811 6,615] 228,412 6.905
0,9 176,099 4,817 190,344 5,206] 203,543 5,567 215,880 5,905] 227,497 6,223} 238,504 6,524] 248,976 6,810
1,0 164,731 4271} 178,134 4,619 190,557 49411 202,173 5,242} 213,113 5,526] 223,480 5,794] 233,346 6,050
Huamerp Tpy6s1 (D Tp) 280 mm.
Tonuoinka crenxu (8 ¢71) 15,9 mm.
/D i= 0,003 i= 0,0035 i= 0,004 i= 0,0045 i= 0,005 i= 0,0055 i= 0,006
q, Nfe v, m/c q, /e v, M/c q, /e v, m/¢ q, n/c v, M/c q, e v, M/c q, 1/c v, mfe q, n/e v, M/c
0,3 8,236 0,675 9,048 0,741 9,797 0,802 10,503 0,860 11,177 0,915 11,813 0,967 12,430 1,018
0,4 14,429 0,798 15,834 0,876 17,131 0,948 18,353 1,015 19,519 1,080 20,617 1,141 21,684 1,200
0,5 21,671 0,896 23,765 0,982 25,698 1,062 27,517 1,137 29,252 1,209 30,887 1,277 32,475 1,342
0,6 29,356 0,969 32,178 1,062 34,782 1,148 37,231 1,228 39,568 1,305 41,769 1,378 43,906 1,449
0,7 36,772 1,017 40,295 1,114 43,545 1,204 46,602 1,288 49,519 1,369 52,265 1,445 54,932 1,519
0,8 43,029 1,037 47,146 1,136 50,944 1,228 54,516 1,314 57,924 1,396 61,132 1,473 64,247 1,548
0.9 46,834 1,021 51,319 1,119 55,458 1,209 59,350 1,294 63,063 1,375 06,559 1,451 69,954 1,525
1,0 43,342 0.890 47,530 0.982 51,396 1,062 55,033 1,137 58,505 1,209 61,774 1,277 64,950 1,342
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Jduamerp Tpyosi (D Tp) 280 mm.
Tomnuna crenxu (S 1) 15,9 mm.
h/D i= 0,0065 i = 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
g, Ve v, M/¢ q, a/e v, M/c q, /e v, M/c q, J1/¢ v, m/c q, /¢ v, M/¢ q, /e v, M/c q, /¢ v, M/c
0,3 13,007 1,065 13,574 1,112 14,647 1,200 15,652 1,282 16.603 1,360 17,508 1,434 18,375 1,505
0,4 22,681 1,255 23,660 1,309 25,512 1,411 27,246 1,507 28,885 1,598 30,447 1,685 31,941 1,767
0,5 33,958 1,404 35,414 1,464 38,166 1,578 40,744 1,684 43,180 1,785 45,499 1,881 47,719 1,973
0,6 45,901 1,514 47,861 1,579 51,563 1,701 55,030 1,816 58,306 1,924 61,424 2,027 64,409 2,125
0,7 57,421 1,587 59,865 1,655 64,483 1,783 68,807 1,902 72,892 2,015 76,780 2,123 80,500 2,225
0,8 67,155 1,618 70,010 1,687 75,405 1,817 80,455 1,939 85,226 2,054 89,767 2,163 94,112 2,268
0,9 73,123 1,594 76,235 1,662 82,115 1,790 87,619 1,910 92,820 2,024 97,769 2,132] 102,506 2,235
1,0 67,915 1,404 70,828 1,464 76,333 1,578 81,488 1,684 86,360 1,785 90,999 1,881 05,438 1,973
Huamerp Tpyosni (D Tp) 280 mm.
Tonouua crenxu (8 cr) 15,9 mm.
h/D i= 0,013 i= 0,014 i= 0,015 - i=0,016 i= 0,017 i= 0,018 i= 0,019
q, /e v, M/¢ q, /e v, m/¢ q, #c v, M/c q, n/c v, M/c q, A/c v, m/c q, /e v, M/¢ q, V¢ v, M/c
0,3 19,208 1,573 20,002 1,638 20,776 1,702 21,518 1,762 22,240 1,822 22,939 1,879 23,618 1,934
0,4 33,376 1,847 34,743 1,922 36,076 1,996 37,354 2,067 38,597 2,135 39,799 2,202 40,968 2,267
0,5 49,849 2,061 51,880 2,145 53,857 2,226 55,755 2,305 57,599 2,381 59,383 2,455 61,117 2,526
0,6 67,272 2,220 70,001 2,310 72.658 2,397 75,208 2,481 77,686 2,563 80,082 2,642 82,412 2,719
0,7 84,070 2,324 87,472 2,418 90,784 2,510 93,961 2,598 97,050 2,683F 100,036 2,765] 102,939 2,846
0,8 98,281 2,368] 102,253 2,464 106,121 2,5571 109,832 2,647 113,438 2,734) 116,925 2,818] 120,315 2,899
0,9 107,050 2,334 111,380 2,429 115,597 2,520 119,642 2,609) 123,574 2,694} 127,375 2,777} 131,070 2,858
1,0 99,699 2,061] 103,760 2,145} 107,715 2,226 111,509 2,305 115,198 2,381] 118,766 2,455 122,234 2,526
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HuameTp TpySw1 (D Tp) 280 mm.
Toamuna creskH (S c1) 15,9 mm.
h/D i=0,02 i= 0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07 i= 0,08
q, A/c v, M/¢ g, 1/c v, M/¢ g, /e v, M/c g, 1/e v, mle q, alc v, M/c q, W/ v, m/c q, n/e v, M/¢
0,3 24,281 1,989 30,142 2,469 35,049 2,871 39,347 3,223 43,216 3,539 46,756 3,829 50,036 4,098
0,4 42,108 2,330 52,183 2,887 60,610 3,353 67,985 3,761 74,621 4,129 80,689 4,464 86,309 4,775].
0,5 62,808 2,596 77,145 3,214 90,230 3,730 101,151 4,181 110,972 4,587 119,952 4,958] 128,266 5,302
0,6 84,684 2,794] 104,740 3,456} 121,496 4,009] 136,148 4,492F 149,321 4,927 161,363 5,324 172,510 5,692
0,7 105,770 2,924 130,756 3,6151 151,625 4,192 169,870 4,696 186,270 5,1491 201,260 5,564] 215,135 5,947
6,8 123,621 2,979 152,793 3,682} 177,155 4,2691 198,453 4,782} 217,595 5,244} 235,090 5,665 251,284 6,056
0,9 134,675 2,936] 166,481 3,630 193,046 4,209] 216,270 4,716} 237,146 5,171] 256,226 5,587 273,887 5,972
1,0 125,617 2,596} 155,490 3,214] 180,459 3,730 202,302 4,181 221,945 4,587} 239,904 4,958] 256,532 5,302
Jnamerp Tpyont (D Tp) 315 mm.
TomuuHa cTeHKH (S cT) 17,9 mm.
h/D i = 0,0025 i= 0,003 i=0,0035 i= 0,004 i= 0,0045 i= 0,005 i= 0,0055
q, /e v, M/c q, /e v, M/c g, Jt/c v, M/c q, A/c v, M/c q, si/c v, M/c q, n/c v, M/c q, i/c v, m/c
0,3 10,215 0,661 11,408 0,738 12,518 0,810 13,532 0,876 14,500 0,938 15,415 0,998 16,281 1,054
0,4 17,893 0,782 19,960 0,873 21,881 0,957 23,636 1,033 25,309 1,107 26,890 1,176 28,386 1,241
0,35 20,873 0,878 29,953 0,978 32,814 1,072 35,427 1,157 37,917 1,239 40,271 1,316 42,495 1,388
0,6 36,401 0,949 40,551 1,057 44,405 1,158 47,924 1,250 51,276 1,337 54,444 1,420 57,438 1,498
0,7 45,596 0,996 50,777 1,109 55,589 1,214 59,979 1,310 64,163 1,402 68,115 1,488 71,850 1,570
0.8 53,355 1,016 59,409 1,131 65,031 1,238 70,1061 1,336 75,048 1,429 79,666 1,517 84,029 1,600
0,9 58,073 1,001 64,669 1,114 70,795 1,220 76,385 1,316 81,711 1,408 86,743 1,495 91,498 1,577
1,0 53,746 0,878 59,900 0,978 65,629 1,072 70,854 1,157 75,834 1,239 80,541 1,316 84,991 1,388
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JAnamerp 1pyost (D 1p) 315 mm.
Tonxmuna creHxku (S cT) 17,9 mm.
WD i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
g, /¢ v, M/¢ q, Ji/c v, Mfc q, J1/¢c v, M/¢c g, /e v, M/c q, afe v, m/¢ g, n/e v, M/¢ q, /e v, M/c
0,3 17,110 1,107 18,679 1,209 20,143 1,304 21,510 1,392 22,807 1,476 24,042 1,556 25,217 1,632
0.4 29,818 1,304 32,526 1,422 35,050 1,533 37,407 1,636 39,644 1,733 41,772 1,826 43,795 1,915
0,5 44,625 1,458 48,651 1,589 52,402 1,712 55,904 1,826 59,226 1,935 62,386 2,038 65,389 2,136
0,6 60,303 1,572 65,719 1,714 70,764 1,845 75,473 1,968 79,939 2,084 84,186 2,195 88,222 2,300
0,7 75,424 1,648 82,179 1,795 88,471 1,933 94,342 2,061 99,910 2,183] 105,205 2,298] 110,236 2,408
0,8 88,204 1,680 96,095 1,830 103,444 1,970 110,301 2,101 116,804 2,224] 122,988 2,342 128,863 2,454
0,9 96,049 1,655] 104,648 1,803] 112,659 1,941} 120,133 2,070 127,221 2,192f 133,962 2,308 140,367 2,419
1,0 89,250 1,458 97,301 1,589 104,804 1,712] 111,808 1,826] 118,452 1,9351 124,772 2,038] 130,778 2,136
" Huamerp Tpy6sni (D Tp) 315 mm.
Tonutuna crenxu (S cT) 17,9 mm.
h/D i= 0,013 i=0,014 i= 0,015 i= 0,016 i=0,017 i=0,018 i= 0,019
g, n/c v, M/c q, a/c v, m/c q; Jifc v, M/C q, n/c v, Mfe q, nlc v, M/c q, e v, m/e q, alc v, M/¢c
0,3 26,342 1,705 27,430 1,775 28,478 1,843 29,488 1,909 30,467 1,972 31,417 2,033 32,340 2,093
0,4 45,732 2,000 47,606 2,081 49,409 2,160 51,147 2,236 52,832 2,310 54,466 2,381 56,053 2,451
0.5 68,265 2,230 71,045 2,321 73,720 2,408 76,299 2,492 78,798 2,574 81,221 2,653 83,575 2,730
0,6 92,087 2,401 95,823 2,498 99,416 2,592] 102,880 2,682] 106,238 2,770 109,492 2,855 112,654 2,937
0,7 115,053 2,514} 119,709 2,615 124,187 2,713} 128,504 2,807 132,688 2,8991 136,743 2,987] 140,682 3,073
0,8 134,487 2,561 139,925 2,665 145,154 2,764] 150,195 2,860 155,080 29531 159,814 3,044} 104,413 3,131
0.9 146,498 2,524) 152,426 2,626f 158,120 2,725) 163,622 2,819] 168,948 2,911} 174,110 3,000} 179,124 3,086
1,0 | 136,529 2,230 142,090 2,321] 147439 2,408} 152,597 2,492] 157,596 2,574) 162,442 2,653 167,150 2,730
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Huamerp Tpybwt (D 1p) 315 mMm.
Tomuuuza crenxu (S cT) 17,9 mm.
h/D i=0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05 i=0,06 i=0,07
q, a/e v, m/c g, A/c v, M/t q, /e v, mfc q, A/c v, M/ q, i/c v, mfc q, /e v, M/c g, Ji/c v, m/c
0,3 33,243 2,152 37,426 2,422 41,194 2,660 47,856 3,097 53,687 3,475 58,929 3,814 63,730 4,125
0,4 57,605 2,519 64,795 2,833 71,267 3,116 82,701 3,616 92,704 4,053 101,689 4,446] 109,915 4,806
0,5 85,876 2,805 96,535 3,154] 106,126 3.467] 123,059 4,020] 137,866 4,504 151,163 4,938] 163,331 5,336
0,6 115,744 3,018 130,055 3,391y 142927 3,727} 165,649 4,319} 185,511 4,837] 203,343 5,302} 219,656 5,727
0,7 144,532 3,158 162,360 3,547 178,393 3,897F 206,687 4,515 231416 5,056] 253,613 5,541} 273,918 5,984
0,8 168,909 3,217 189,723 3,613] 208,440 3,970f 241,469 4,599 270,334 5,148] 296,242 5,642 319,940 6,093
0,9 184,025 3,171] 206,719 3,562 227,128 3,914 263,145 4,534] 294,623 5,077 322,877 5,563f 348,723 6,009
1,0 171,753 2,805] 193,070 3,154} 212,251 3,467| 246,118 4,020] 275,733 4,504 302,327 4,938f 326,662 5,336
Juamerp TpyGnt (D Tp) 355 mm.
Tomunna crenku (S ¢1) 20,1 mmMm.
h/D i= 0,0025 i= 0,003 i= 0,0035 i= 0,004 i= 0,0045 i= 0,005 i= 0,0055
q, /e v, m/e q, /e v, M/c q, Me v, mf¢ q, ii/e v, M/c q, alc v, M/c q, /e v, M/¢ q, Me v, M/¢c
0,3 14,242 0,725 15,879 0,808 17,395 0,886 18,802 0,957 20,118 1,024 21,370 1,088 22,562 1,149
0,4 24916 0,857 27,750 0,954 30,371 1,045 32,803 1,128 35,077 1,206 37,238 1,281 39,297 1,352
0,5 37,388 0,961 41,609 1,069 45,511 1.169 49,131 1,262 52,513 1,349 55,727 1,432 58,788 1,511
0,6 50,614 1,038 56,300 1,155 61,554 1,262 06,427 1,362 70,979 1,456 75,304 1,544 79,422 1,629
0,7 63,376 1,089 70,473 1,211 77,031 1,324 83,111 1,428 88,790 1,526 94,185 1,619 99,321 1,707
0,8 74,149 1,111 82,441 1,235 90,103 1,350 97,207 1,456] 103,840 1,556 110,143 1,650 110,143 1,740
0,9 80,715 1,094 89,750 1,216 96,099 1,330 105,840 1,435] 113,070 1,533] 119,939 1,626f 126,478 1,714
1,0 74,775 0.901 83,217 1,069 91,021 1,169 98,262 1,262{ 105,026 1,349 111,455 1,432) 117,576 1,511
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Auamerp 7pyos1 {D Tp) 355 mm.
(o8] Tonmuua creuku (S ¢T1) 20,1 mm.
O h/D i= 0,000 i= 0,007 i= 0,008 i= 0,009 i= 6,01 i= 0,011 i= 0,012
q, /¢ v, M/c q, e v, M/c q, /e v, Mfc q, i/c v, Mfe q, /e v, M/c q, a/c v, M/c q, /e v, Mi¢
0,3 23,696 1,206 25,850 1,316 27,851 1,418 29,716 1,513 31,495 1,603 33,179 1,689 34,787 1,771
0,4 41,253 1,419] 44,969 1,547] 48,418 1,665 51,632 1,776] 54,696 1,881} 57,597 1,981 60,365 2,076
0,5 61,696 1,585 67,218 1,727 72,342 1,859 77,114 1,982 81,663 2,098 85,969 2,209 90,077 2,315
0,6 83,333 1,709 90,759 1,861 97,649 2,003] 104,063 2,134] 110,178 2,260 115,964 2,378 121,484 2,492
0,7 104,200 1,7911 113,460 1,950 122,050 2,097 130,047 2,235 137,669 2,366] 144,881 2,490 151,760 2,608
0,8 121,841 1,825 132,657 1,987F 142,690 2,138] 152,029 2,277 160,930 2,411} 169,352 2,5371 177,385 2,657
0,9 132,689 1,798 144,478 1,958] 155,414 2,106] 165,594 2,244| 175,297 2,376] 184,478 2,500 193,236 2,619
1,0 123,392 1,585] 134,435 1,727} 144,684 1,859) 154,227 1,982] 163,327 2,098) 171,938 2,209} 180,154 2,315
Juamerp TpyGni (D Tp) 355 mm.
TonuguHa crenxH (S er) 20,1 mm.
h/D i= 0,013 i= 0,014 i= 0,015 . i=10,016 i=0,017 i= 0,018 i= 0,019
q, Ve v, m/e q, /e v, M/c q, Ve v, M/c q, /¢ v, M/c q, /e v, m/c q, /e v, M/c q, e \}, m/c
0,3 36,331 1,850 37,816 1,925 39,251 1,998 40,631 2,069 41,966 2,137 43,269 2,203 44,530 2,267
0,4 63,022 2,168 65,576 2,255 68,045 2,340 70,419 2,422 72,714 2,501 74,953 2,578 77,121 2,652
0,5 94,019 2,416 97,808 2,513 101,470 2,607 104,990 2,698] 108,394 2,785) 111,714 2,871] 114,928 2,953
0,6 126,780 2,600 131,870 2,705{ 136,788 2,806] 141,516 2,902] 146,086 2,996) 150,544 3,088) 154,860 3,176
0,7 158,360 2,721] 164,703 2,830] 170,831 2,936 176,721 3,037 182415 3,135] 187,970 3,230F 193,346 3,323
0,8 185,092 2,773} 192,498 2,8841 199,653 29911 206,531 3,094] 213,179 3,194] 219,604 3,291 225,941 3,385
0,9 201,637 2,7331 209,712 2,842 217,513 2,948] 225,011 3,050] 232,260 3,148] 239,330 3,244] 246,174 3,337
1,0 188,038 2,416 195,617 2,513] 202,940 2,607 209,980 2,698] 216,787 2,785] 223,427 2,871 229,856 2,953
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HAuamerp Tpyont (D Tp) 355 mm.
Tonuuna cTeHkH (S eT) 20,1 mm.
h/D i=0,02 i= 0,025 i=0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07
q, ale v, M/C q, /e v, Mfc q, /¢ v, mfc q, Ji/c v, M/¢ q, /e v, M/c g, Ji/c v, Mf¢ q, n/e v, M/c
0,3 45,761 2,330 51,475 2,621 56,619 2,883 65,710 3,345 73,665 3,751 80,817 4,115 87,358 4,448
0,4 79,236 2,725 89,052 3,063 97,883 3,366y 113,481 3,903y 127,119 4,372} 139,373 4,793 150,576 5,179
0,5 118,063 3,034 132,608 3,408] 145,685 3,744 168,784 4,337) 188,967 4,856] 207,094 5,322) 223,663 5,747
0,6 159,068 3,262} 178,593 3.663] 196,147 4,023 227,129 4,658 254,196 5,214} 278,501 5,712} 300,711 6,168
0,7 198,589 3,413 222908 3,831] 244,769 4206] 283,345 4,869] 317,040f  5,448] 347,291 5,968 374,932 6,443
0,8 232,062 3,476] 260,453 3,902} 285,973 4,284} 331,001 4,959 370,330 5,548{ 405,636 6,077 437,893 6,560
0,9 252,848 3,427] 283,805 3,847} 311,632 4,224 360,736 4,889 403,626 5471 442,132 5,993 477,314 6,469
1,0 236,125 3,034] 265,216 3,408] 291,379 3,744] 337,568 4337 377,934 4,856] 414,189 5,322} 447,325 5,747
Jnamerp TpyOn1 (D Tp) 400 mm.
Tonumuna crenxu (S c1) - 22,7 mm.
Wb i= 0,002 i= 0,0025 i= 0,003 i = 0,0035 i= 0,004 i = 0,0045 i= 0,005
g, A/c v, M/e q, /e v, M/t q, /e v, Mic q, Ve v, M/c q, /e v, Mfc g, /e v, M/c q, a/c v, mlc
0,3 17,299 0,694 19,765 0,793 22,003 0,883 24,070 0,966 25,987 1,043 27,807 1,116 29,520 1,184
0.4 30,269 0,820 34,538 0,936 38,409 1,041 41,981 1,138 45,292 1,228 48,434 1,313 51,390 1,393
0,5 45,425 0,920 51,784 1,049 57,547 1,165 62,863 1,273 67,787 1,373 72,459 1,467 76,853 1,556
0,6 61,500 0,994 70,000 1,133 77,825 1.258 84,981 1,374 91,607 1,481 97,893 1,582 103,804 1,678
0,7 77,011 1,043 87,703 1,188 97.386 1,319y 106,315 1,440F 114,581 1,552} 122,422 1.658] 129,795 1,758
0,8 90,103 1,064f 102,597 1,211 113,910 1.345] 124,341 1,468 133,998 1,582 143,157 1,6901 151,768 1,792
0,9 98,080 1,048] 111,693 1,193 124,022 1,325{ 135,389 1,446 145913 1,559 155,895 1,665{ 165,281 1,766
1,0 90,851 0,920 103,569 1,049 115.094 1,165 125,725 1,273] 135,573 1,373} 144,917 1,467} 153,707 1,556
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Jnamerp Tpyon: (D Tp) 400 mwm.

Tonuimna cTeHkH (S ¢T) 22,7 mm.
h/D i= 0,0055 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011

q, a/c v, m/c g, nfc v, M/e q, 1fc v, m/c g, a/c v, M/¢ q, /¢ v, M/c q, Ve v, M/¢ q, /e v, m/¢

0,3 31,149 1,250 32,705 1,312 35,633 1,430 38,361 1,539 40,925 1,642 43,348 1,739 45,647 1,832
0,4 54,200 1,469 56,883 1,542 61,932 1,679 06,632 1,806 71,048 1,926 75,218 2,039 79,176 2,146
0,5 81,030 1,641 85,016 1,722 92,515 1,874 99,494 2,015] 106,049 2,148 112,239 2,273] 118,111 2,392
0,6 109,422 1,769] 114,782 1,855] 124,865 2,018] 134,245 2,170 143,055 2,3121 151,371 2,4471 159,260 2,574
0,7 136,8G0 1,853] 143,484 1,943} 156,055 2,1141 167,749 2,272 178,730 2,421 189,095 2,5611 198,926 2,694
0,8 159,951 1,888f 167,758 1,981 182,439 2,154} 196,096 2,315) 208,919 2467 221,023 2,610f 232,504 2,745
0,9 174,201 1,861} 182,710 1,952 198,713 2,123F 213,600 2,282) 227,579 2,431 240,774 2,572} 253,289 2,706
1,0 162,061 1,641} 170,033 1,722 185,031 1,874] 198,988 2,015} 212,099 2,148] 224,478 2,273} 236,222 2,392

Auametp TpyOnt (D TP) 400 mm.

Tomuuua cTeHku (S crT) 22,7 mm.
h/D i= 0,012 i= 0,013 i=0,014 i= 0,015 i= 0,016 i= 0,017 i=0,018

q, /e v, M/c q, /e v, mle q, n/c v, M/t q, a/c v, M/c q, a/e v, mfe q, /e v, Mfc q, 1/e v, M/c

0,3 47,840 1,920 49,946 2,004 51,966 2,085 53,920 2,164 55,801 2,239 57,623 2,312 59,402 2,384
0,4 82,948 2,248 86,571 2,347 90,044 2,441 93,403 2,532 96,637 2,619 99,768 2,704 102,824 2,787
0,5 123,706 2,505} 129,080 2,614 134,231 2,718] 139,212 2,819] 144,005 2,916] 148,646 3,016 153,176 3,102
0,6 166,776 2,696} 173,993 2.812| 180911 2,924 187,599 3,032 194,030 3,136] 200,266 3,237} 206,347 3,335
0,7 208,292 2,821} 217,284 2,9431 225,904 3,060] 234,236 3,172] 242,254 3,281} 250,016 3,386] 257,590 3,489
0,8 243,439 2,874] 253,939 2,998} 204,003 3,187 273,731 3,232] 283,093 3,342] 292,155 3,449 300,998 3,554
0.9 265,212 2,8331 276,659 2,955} 287,632 3,073] 298,238 3,186] 308,446 3,295] 318,326 3,400 327,968 3,503
1,0 247,413 2,505] 258,160 2,614] 208,463 2,718 278,423 2,819] 288,011 2916] 297,292 3,010] 300,351 3,102
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Adwnamerp Tpybs1 (D Tp) 400 mmMm.

Tonmuna crenkn (S cr) 22,7 mm. _
h/D i= 0,019 i= 0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05 i= 0,06

q, afc v, M/¢ q, /¢ v, M/c q, /e v, m/¢ q, v/ v, m/c g, /e v, M/¢c g, in/c v, m/¢ q, a/c v, M/c

4,3 61,121 2,452 62,797 2,520 70,578 2,832 77,585 3,113 89,957 3,610f 100,782 4,044F 110,509 4,434
0.4 105,777 2,867] 108,657 2,945 122,016 3,307 134,041 3,633] 155,257 4,208} 173,808 4,711 190,469 5,163
0,5 157,552 3,191] 161,820 3,277] 181,609 3,678] 199,417 4,039 230,818 4,674] 258,265 5,230 282,905 5,729
0,6 212,222 3,430{ 217,950 3,523] 244,508 3,952] 268,399 4,338} 310,517 5,019} 347318 5,614 380,348 6,148
0,7 264,908 3,588] 272,043 3,684 305,118 4,132 334,867 4,535] 387,302 5,245} 433,109 5,866] 474,215 6,423
0.8 309,541 3,655 317,870 3,753} 356,481 4,209 391,207 4,619] 452,410 5,341} 505,872 5,973] 553,845 6,539
0.9 337,283 3,603} 346,365 3,700) 388,467 4,150 426,335 4,5541 493,079 5,267} 551,385 5,890] 603,707 6,449
1,0 315,105 3,191) 323,639 3,277] 363,219 3,678] 398,833 4,039] 461,637 4,674} 516,530 5,230} 565,809 5,729

JMuamerp Tpy6ni (D Tp) 500 mm.

Tomuuua crenxn (S ¢T) 28,3 mmM.
h/D i= 0,0015 i= 0,0016 i=0,0018 i= 0,002 i= 0,0025 i= 0,003 i= 0,0035

q, a/c v, M/c q, /e v, Mf¢c q, /e v, M/ q, /e v, m/c q, /¢ v, M/c q, a/c v, m/c q, a/c v, M/c

0,3 26,996 0,693 23,041 0,720 30,069 0,772 32,002 0,821 36,454 0,936 40,485 1,039 44,210 1,135
0,4 47,213 0,818 49,022 0,850 52,531 0,911 55,875 0,969 63,571 1,102 70,533 1,223 76,963 1,334
0,5 70,830 0,917 73,524 0,952 78,750 1,020 83,729 1,084 95,182 1,233} 105,537 1,367 115,098 1,491
0,6 95,873 0,991 99,503 1,029] 106,541 1,101] 113,245 1,171] 128,663 1,330 142,597 1,474] 155,459 1,607
0,7 120,035 1,040F 124,566 1,079 133,351 1.155] 141,719 1,228{ 160,956 1,394} 178,340 1,545} 194,382 1,684
0,8 140,433 1,060] 145,727 1.100] 155,992 1,178] 165,769 1,252 188,244 1,421) 208,551 1,575} 227,290 1,716
0.9 152,872 1,0441 158,642 1,084 169,826 1,160 180,480 1,2331 204,972 1,400} 227,104 1,552} 247,528 1,691
1,0 141,660 0,917] 147,049 0,952] 157,500 1,020 167,458 1,084 190,363 1,233} 211,074 1,367 230,195 1,491




22

IIpoaonxkenue Tabnuuel 2

Juamerp rpyont (D Tp) 500 mm.
Tosuna creHKH (S ¢1) 28,3 mm.
h/D i= 0,004 i = 0,0045 i= 0,605 i= 0,006 i= 0,007 i= 0,008 i = 0,009
q, /¢ v, M/c q, n/c v, m/c q, v/¢ v, M/c q, a/c v, M/¢ g, /¢ v, m/e g, 1fe v, M/c q, 1/ v, M/c
0.3 47,662 1,223 50,923 1,307 53,990 1,386 59,713 1,532 64,981 1,668 69,861 1,793 74,452 1,911
0,4 82,918 1,437 88,542 1,535 93,828 1,627 103,688 1,798 112,759 1,955 121,158 2,100 129,058 2,237
0,5 123,948 1,605] 132,304 1,714§ 140,155 1,815] 154,796 2,005 168,260 2,179 180,722 2,341 192,440 2,493
0,6 167,362 1,730{ 178,599 1,846 189,155 1,956] 208,834 2,159] 226,926 2,346] 243,669 2,519 259,410 2,682
0,7 209,226 1,812} 223,237 1,934] 236,398 2,048§ 200,931 2,260f 283,481 2,456} 304,346 2,636 323,961 2,806
0,8 244,628 1,847 260,993 1,971] 276,364 2,087} 305,014 2,303 331,347 2,502] 355,712 2,686} 378,615 2,859
0,9 260,426 1,820 284,263 1,942] 301,018 2,057] 332,249 2,270 360,956 2,466} 387,517 2,647 412,487 2,818
1,0 247,895 1,605] 264,607 1,714} 280,311 1,815y 309,593 2,005 336,519 2,179] 361,443 2,341] 384,881 2,493
Jnamerp Tpyon (D 1p) 500 mm.
Tonmuuza crenkH (S cr) 28,3 Mm.
WD i= 0,01 i= 0,011 i=0,012 _i=0,013 i= 0,014 i= 0,015 i= 0,016
q, /e v, M/c q, /e v, M/c q, a/c v, m/c q, nfe v, M/¢ q, Ji/c v, M/c q, alc v, m/f¢ g, Jt/¢ v, M/c
0,3 78,787 2,022 82,904 2,128 86,836 2,228 90,603 2,325 94,219 2,418 97,711 2,508] 101,082 2,594
0,4 136,512 2,367 143,590 2,489] 150,348 2,606F 156,823 2,719} 163,035 2,826] 169,033 2,930 174,822 3,031
0,5 203,495 2,636] 213,990 2,772¢ 224,009 2,901 233,605 3,026 242,812 3,145] 251,699 3,260] 260,276 3,371
0,6 274,257 2,835] 288,350 2,981] 301,802 3,120f 314,685 3,253] 327,044 3,381 338,973 3,504 350,484 3,623
0,7 342,461 2,966] 360,019 3,L19) 376,777 3.204f 392,825 3,403 408,219 3,536 423,077 3,665 437413 3,789
0,8 400,215 3,0221 420,716 3,177} 440,281 3,325 459,017 3.466] 476,989 3,602 494,335 3,733} 511,071 3,859
0,9 436,037 2,979] 458,388 3,132 479,721 3,277 500,149 3,417] 519,745 3,551} 538,659 3,680F 556,907 3,805
1,0 406,991 2,636] 427981 2,7721 448,019 2,901} 467211 3,026] 485,624 3,145 503,399 3,260] 520,552 3,371
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Jduamerp Tpyon (D Tp) 500 mm.

Tonuinna crenxn (S cr) 28,3 mm.
h/D i= 0,017 i= 0,018 i= 0,019 i=0,02 i= 0,025 i=0,03 i= 0,04

q, n/e v, M/c q, /e v, M/¢ q, /e v, M/c g, /¢ v, M/c q, ffe v, M/¢ g, ifc v, M/fc g, ilc v, m/e

0,3 104,340 2,678} 107,507 2,759] 110,578 2,838] 113,568 2,914 127,466 3,271 139,969 3,592] 162,028 4,158
0,4 180,415 3,128] 185,852 3,222 191,123 3,3131 196,254 3,402 220,097 3,816] 241,534 4,187 279,332 4,843
9,5 268,561 3.478) 276,615 3,583} 284,421 3,684 292,020 3,782} 327,320 4,240 359,046 4,650 414,963 5,375
0,6 361,603 3,738 372410 3,850] 382,885 3,958} 393,081 4,064) 440,435 4,553] 482,984 4,993] 557,956 5,768
0,7 451,261 3,909 464,719 4,025 477,763 4,138] 490,460 4,248] 549,420 4,759 602,389 5,218 695,704 6,026
0,8 527,237 3,981 542,947 4,1001 558,174 4,2151 572,994 4,327 641,817 4.846] 703,641 5313F 812,550 6,136
0,9 574,535 3,925} 591,666 4,042 608,270 4,156] 624,432 4,266] 699,483 4,7791 766,906 5,239] 885,684 6,051
1,0 537,123 3,478] 553,229 3,583] 568,843 3,684] 584,041 3,782] 654,641 4,240] 718,092 4,650 829,927 5,375

Hnamerp Tpy6n! (D 1p) 560 mm.

Tonmuuua crerku (S cr) 31,7 mm.
h/D i= 0,001 i=0,0011 i=0,0012 i= 0,0013 i= 0,0014 i= 0,0015 i=0,0016

q, a1/c v, M/c q, A/c v, Mfc ‘ q, /¢ v, M/C q, a/c v, M/C q, tfc v, m/c q, nfe v, M/c q, 2/c¢ v, M/c

0,3 28,869 0,591 30,595 0,626 32,280 0,660 33.847 0,692 35,377 0,724 36,881 0,755 38,299 0,784
0,4 50,556 0,699 53,547 0,740 56,466 0,780 59,179 0,318 61,827 0,854 64,430 0,890 66,883 0,924
0,5 75,914 0,784 80,372 0,830 84,723 0,875 88,766 0,917 92,710 0,957 96,586 0,997 100,239 1,035
0,6 102,818 0,847 108,827 0,897] 114,690 0,945 120,136 0,990} 125,449 1,034] 130,670 1,077] 135,589 1,117
0,7 128,781 0,889 136,284 0,941] 143,604 0,992 150,403 1,039 157,035 1,084} 163,551 11291 169,691 1,172
0.8 150,689 0,907 159,457 0,960] 168,011 1,011 1759506 1,059 183,705 1,106} 191,319 1,152) 198,493 1,195
0,9 164,017 0,893 173,570 0,945 182,890 0,996] 191,547 1,043] 199,990 1,089} 208,287 1,134 216,104 1,177
i,0 151,828 0,784] 160,745 0,830] 109,447 0,875 177.532 0,917F 185,420 0,957} 193,172 0,997} 200,479 1,035
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Huamerp Tpyos: (D Tp) 560 mm.

Tonunna credky (S 1) 31,7 mm.
h/D i=0,0017 i= 0,0018 i= 0,0019 i= 0,002 i= 0,0025 i= 0,003 i= 0,0035

q, alc v, m/c q, /e v, m/c q, Jilc v, m/¢ q, 2/e v, Mfc q, n/c v, Mfc q, A/c v, mfc q, a/c v, M/c

0,3 39,677 0,812 41,046 0,840 42,367 0,867 43,643 0,893 49,645 1,016 55,069 1,127 60,086 1,229
0,4 69,267 0,957 71,634 0,990 73,917 1,022 76,124 1,052 86,490 1,195 95,854 1,325 104,509 1,444
0,5 103,788 1,072] 107312 1,108 110,710 1,143] 113,993 1,177 129,414 1,336] 143,335 1,480 156,197 1,613
0,6 140,368 1,157] 145,112 1,196] 149,686 1,234} 154,106 1,276{ 174,859 1,441f 193,587 1.596] 210,886 1,738
0,7 175,654 1,213} 181.575 1,254] 187,283 1,2931 192,797 1,331 218,687 1,5101 242,047 1,671 263,619 1,820
0,8 205,460 1,237] 212,377 1,278] 219,046 1,319] 225,488 1,357] 255,734 1,539] 283,020 1,704} 308,217 1,855
0,9 223,696 1,218] 231,234 1,259 238,501 1,299} 245,522 1,337] 278,484 1,517] 308,223 1,679} 335,687 1,828
1,0 207,576 1,072] 214,624 1,108 221,420 1,143} 227,986 1,177} 258,828 1,336] 286,670 1,480] 312,395 1,613

Juamerp rpy6ni (D Tp) 560 mm.

Tonmuua crenxu (S c1) 31,7 mm,
h/D i= 0,004 i= 0,0045 i= 0,005 i = 0,0055 i= 0,006 i= 0,0065 i= 0,007

q, 1/c v, M/c q, h/e v, Mmfe q, /e v, M/c q, Ae v, M/¢ q, Ve v, M/c q, Ve v, /e q, /¢ v, M/c

0,3 64,729 1,324 69,091 1,414 73,260 1,499 77,182 1,579 80,950 1,656 84,541 1,730 88,020 1,801
0,4 112,514 1,555] 120,031 1,659 127,214 1,758] 133,968 1,852] 140,455 1,941 146,636 2,027 152,624 2,109
0,5 168,089 1,736f 179,254 1,851 189,919 1,961] 199,945 2,065} 209,573 2,164] 218,745 2,259} 227,628 2,350
0,6 226,876 1,8701 241,885 1,994 256,219 2,112 209,694 2,223 282,630 2,329] 294,953 2,431] 306,887 2,529
0,7 283,557 1,958} 302,270 2,087F 320,138 2,211 336,934 2,327} 353,057 2,438] 368,415 2,544} 383,287 2,647
0,8 331,503 1,996] 353,357 2,127f 374,225 2,253] 393,839 2,371 412,667 2,484 430,600 2,592 447,966 2,697
0,9 361,009 1,967 384,891 2,096] 407,639 2,220 429,020 2,337 449,540 2,448] 469,096 2,555] 488,029 2,658
1,0 336,179 1,736} 358,509 1,851 379,837 1,901 399,891 2,065¢ 419,145 2,164 437489 2,259 455,257 2,350
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Juamerp 7pyost (D 1p) 560 mm.
Toamuna ¢cTeHKH (S cT) 31,7 mm.
h/D i=0,0075 i= 0,008 i = 0,0085 i= 0,009 i= 0,0095 i= 0,01 i= 0,011
q, /e v, Mf¢ q, 1e v, m/c q, Ve v, M/c q, a/c v, M/c q, /¢ v, M/C q, jalc v, M/c q, a/c v, M/c
0,3 91,355 1,869 94,591 1,935 97,714 1,999 100,753 2,061 103,702 2,122 106,578 2,180 112,106 2,294
0,4 158,361 2,189 163,926 2,266] 109,298 2,3401 174,523 2,412f 179,592 2,482% 184,535 2,550 194,035 2,682
0,5 236,139 2,438} 244,393 2,524F 252,359 2,606] 260,108 2,686 267,622 2,7631 274,951 2,839 289,032 2,985
0,6 318,319 2,6241 329,406 2,715] 340,104 2,803] 350,509 2,8891 360,600 29721 370,440 3,053] 389,345 3,209
0,7 397,532 2,745] 411,346 2,841 424,676 2,9331 437,640 3,022| 450,211 3,109] 462,470 3,194] 486,019 3,356
0.8 464,600 2,7971 480,729 2,804} 496,293 2,988] 511,429 3,679] 526,106 3,167 540,419 3,253] 567,913 3,419
0,9 506,163 2,757) 523,748 2,853] 540,717 2,945y 557,219 3,035) 573,222 3,122] 588,827 3,207 618,805 3,370
1,0 472,278 2,438] 488,786 2,524] 504,718 2,606] 520,215 2,686] 535,244 2,763} 549,902 2,839] 578,064 2,985
HJuamerp Tpy6nr (D Tp) 630 mm.
Tonmuua crerkH (S 1) 35,7 mm.
h/D i= 0,0005 i=0,0006 i= 0,0007 i= 0,0008 i= 0,0009 i= 0,001 i= 0,002
q, a/c v, M/C q, a/c v, M/c q, /e v, mfc q, a/c v, M/¢ q, alc v, M/C q, /e v, mlc q, /¢ v, M/t
0,3 26,016 0,421 29,209 0,472 32,170 0,520 34,941 0,565 37,540 0,607 40,019 0,647 60,162 0,973
0,4 45,712 0,499 51,257 0,560 56,395 0,616 61,199 0,668 65,704 0,718 69,998 0,765] 104,832 1,145
0,5 68,796 0,561 77,075 0,629 84,742 0,692 91,907 0,750 98,623 0,805] 105,023 0,857 156,876 1,280
0,6 93,321 0,608] 104,491 0,681} 114,830 0,748} 124,489 0,811 133,541 0,870 142,165 0,926] 211,981 1,381
0,7 116,997 0,639} 130,953 0,715] 143,868 0,785) 155,931 0,851} 167,234 0,913] 178,002 0,971} 265,128 1,447
0.8 136,954 0,652] 153,267 0,729] 168,363 0,801} 182,462 0,868} 195,671 0,931 208,254 0,991] 310,047 1,475
0,9 149,022 0,641f 166,792 0,718} 183,237 0,789] 198,597 0,855 212,988 0,917} 220,698 0,976} 337,624 1,453
1,0 137,592 0,561 154,151 0,629} 109,484 0,692] 183,814 0,750} 197,245 0,805) 210,040 0,857F 313,752 1,280
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Hunamerp rpyosi (D Tp) 630 mm.

TonmuHa cTeHkH (S 1) 35,7 Mm.
h/D i= 90,003 i= 0,004 i= 0,005 i = 0,006 i= 0,007 i= 0,008 i= 0,009

q, nfc v, mfc q, /e v, M/t g, alc v, M/c q, t/c v, m/c q, N/¢ v, M/f¢ g, 5i/¢ v, M/t q, W v, Mf¢

0,3 75,755 1,225 88,891 1,437] 100,468 1,625 110,926 1,794y 120,536 1,949 129,473 2,094] 137,848 2,229
0.4 131,740 1,439] 154,381 1,686} 174,319 1,904 192,318 2,101] 208,848 2,281F 224,215 2,449 238,608 2,606
0.5 196,875 1,607 230,504 1,881f 260,100 2,123 286,806 2,3411 311,323 2,541 334,109 2,727) 355,446 2,901
0,6 265,787 1,731 310,997 2,026 350,771 2,285] 380,649 2,519] 419,579 2,733} 450,177 2,932 478,825 3,119
0,7 332,233 1,813 388,600 2,121} 438,176 2,391] 482,888 2,635{ 523,920 2,859] 562,043 3,067 597,730 3,262
0,8 388,431 1,848 454,262 2,1611 512,156 2,437 564,367 2,685] 612,277 2,913] 656,788 3,125] 698,453 3,323
0,9 423,056 1,821 494,814 2,130 557,926 2,402] 614,846 2,647] 667,079 2,8721 715,609 3,080] 761,037 3,276
1,0 393,751 1,607 461,008 1,881] 520,201 2,123] 573,612 2,341 622,646 2,541] 668,218 2,727] 710,891 2,901

Jduamerp Tpy6nt (D Tp) 710 mm.

Tonmuua credku (S cr) 40,2 MM,
h/D i= 0,0005 i= 0,0006 i= 0,0007 i = 90,0008 i= 0,0009 i= 0,001 i= 0,002

g, n/e v, M/c q, /e v, M/ q, N/e v, M/c q, n/c v, Mfc q, /¢ v, M/c q, ale v, Mfc q, ialc v, mfc

0,3 36,466 0,464 40,812 0,519 44912 0,572 48,666 0,619 52,238 0,665 55,687 0,709 83,338 1,061
0,4 63,984 0,550 71,524 0,615 78,633 0,676 85,137 0,732 91,324 0,785 97,293 0,837] 145,075 1,247
0,5 96,204 0,618] 107,454 0,690f 118,055 0,758] 127,751 0,821 136,969 0,880] 145,860 0,937] 216,955 1,394
0,6 130,415 0,669 145,587 0,746 159,877 0,820f 172,944 0,887] 185,363 0,950} 197,340 1,012} 293,034 1,503
0,7 163,436 0,702] 182,387 0.784] 200,234 0.860] 216,549 0,930 232,054 06,9971 247,005 1,061] 366,399 1,574
0,8 191,282 0,716] 213,433 0.799] 234,290 0,877 253,357 0,949 271,476 1,017 288,945 1,082) 428,428 1,605
0,9 208,164 0,705] 232,295 0,787] 255,018 0,864] 275,792 0,935 295,533 1,001 314,568 1,066} 466,575 1,581
1,0 192,407 0,618] 214,909 0,690] 236,109 0,758] 255,501 0,821] 273,938 0,880 291,720 0,937] 433,911 1,394
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uamerp Tpyont (D 1p) 710 mm.
Tonmuna crenku (S cr) 40,2 mm.
h/D i= 0,003 i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009
q, si/c v, M/t q, /e v, M/c q, A/c v, M/cC g, alc v, M/¢ q, ii/c v, M/¢ q, afc v, M/C q, e v, m/¢
0,3 104,616 1,332] 122,608 1,561 138,449 1,762y 152,749 1,944] 165,869 2,111] 178,065 2,266] 189,510 2,412
0,4 181,772 1.563] 212,767 1,829 240,031 2.064] 264.629 2,275) 287,184 2,469 308,144 2,649 327,805 2,819
0,5 271,482 1,744] 317,500 2,040] 357,957 2,300] 394,440 2,5341 427,884 2,7491 458,951 2,948} 488,088 3,136
0,6 366,359 1,879] 428,209 2,196] 482,565 2,474] 531,567 2,726f 576,476 2,956} 618,186 3,170 657,297 3,370
0,7 457,834 1,967] 534,933 2,298 602,675 2,589} 663,734 2,852f 719,084 3,092 771,642 3,315 820,358 3,524
0,8 535,223 2,004] 625,261 2,342] 704,364 2,638 775,658 2,905 840,983 3,150 901,644 3,377] 958,518 3,580
0,9 582,979 1,975 681,130 2,308 767,366 2,600} 845,094 2,864 916,317 3,105 982,458 3,329{ 1 044,471 3,539
1,0 542,964 1,744 634,999 2,040 715,914 2,300 788,881 2,534] 855,768 2,749 917,903 2,948F 976,176 3,136
dnramerp tpyént (D Tp) 800 mm.
Tommuuna cresxu (S c1) 45,6 MM,
/D i=0,0003 i= 0,0004 i= 0,0005 i = 0,00006 i= 0,0007 i= 0,0008 i= 0,0009
q, Ji/c v, M/c q, /¢ v, m/c q, 1/c v, M/ q, hfc v, M/c q, /e v, M/c q, /c v, Mf¢c q, /e v, M/t
0,3 36,712 0,369] 44,161 0,443 50,797 0,510 56,738 0,570 62,302 0,626 67,548 0,678 72,428 0,727
0,4 64,555 0,438 77,498 0,526 89,013 0,604 99,314 0,674] 108,952 0,739 118,035 0,801) 126,481 0,858
0,5 97,207 0,493 116,536 0,591 133,719 0,678} 149,079 0,756] 163,445 0,828] 176,977 0,897 189,555 0,961
0,6 131,908 0,534f 157,990 0,639] . 181,163 0,7331 201,869 0,817] 221,228 0,895] 239,458 0,969 256,398 1,037
0,7 165,411 0.561] 198,003 0,671 226,950 0,769 252,808 0,857 276,979 0,939 299,737 1,016] 320,881 1,088
0.8 193,644 0,572] 231,744 0,685 265.577 0,785{ 295,798 0,874] 324,045 0,958] 350,638 1,036] 375,343 1,109
x| 09 210,693 0,5631 252,193 0,674 289,050 0,773§ 321,974 0,861 352,751 0,943]1 381,726 1,021] 408,047 1,093
o 1,0 194,414 0,493 233,072 0,591] 267,438 0,678] 298,158 0,756] 326,890 0,828] 353,955 0,8971 379,110 0,961
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Juamerp Tpy6n (D Tp) 800 MM,

Toamuua creHkH (S ¢T) 45,6 Mm.
h/D i= 0,001 i=0,0015 i= 0,002 i= 0,003 i= 0,004 i= 0,005 i= 0,006

q, fifc v, M/¢ q, /¢ v, M/ q, /e v, M/c q, alc v, M/c q, nfe v, Mf¢ q, Ve v, Mfc q, a/c v, m/c

0,3 77,074 0,774 97,505 0,979] 114,861 1,154] 143,946 1,4461 168,467 1,692] 190,063 1,509 209,544 2,104
0,4 134,517 0,913] 169,819 1,1521 199,771 1,355] 249,903 1,695 292,120 1,982 329,271 2,234] 362,764 2,461
0,5 201,520 1,021 254,043 1,288] 298,566 1,513) 373,027 1.891] 435,684 2,208] 490,790 2,488] 540,451 2,739
0,6 272,510 1,102} 343,203 1,388] 403,094 1,631} 503,199 2,036] 587,391 2,376} 661,411 2,676 728,097 2,946
6,7 340,988 1,156 429,189 1,4551 503,885 1,708] 628,692 2,131} 733,626 2,487 825,860 2,799] 908,942 3,081
0,8 398,836 1,179y 501,876 1,483 589,126 1,741 734,890 2,172¢ 857,426 2,534 965,123 2,852] 1062,126 3,139
0,9 434,247 1,161] 546,539 1,461 641,635 1,715 800,523 2,140 934,106 2,497 1 051,520 28114 1157,281] 3,094
1,0 403,039 1,021 508,085 1,288] 597,132 1,513] 746,054 1,891 871,367 2,208] 981,581 2,488] 1 080,963 2,739
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TpyOn1 u3 nouponuncna

Huamerp Tpy6ni {D 1p) 40 mm.
Tonmuna crenku (S ¢1) 1,8 mm.
WD i= 0,01 i= 0,02 i= 0,03 i= 0,04 i= 0,05 i= 0,06 i=0,07
q, ji/c v, M/c q, /e v, mfe q, Ve v, Mfc g, Ji/c v, m/c q, A/e v, M/c g, 1/e v, Ml q, /c v, m/c
0,3 0,076 0,288 0,124 0,473 0,163 0,619 0,195 0,743 0,224 0,852 0,250 0,952 0,274 1,044
0,4 0,135 0,348 0,220 0,566 0,287 0,738 0,343 0,883 0,393 1,012 0,439 1,128 0,480 1,235
0,5 0,206 0,396 0,333 0,640 0,433 0,832 0,517 0,994 0,592 1,137 0,659 1,267 0,721 1,386
0,6 0,282 0,432 0,454 0,696 0,589 0,903 0,702 1,077 0,803 1,231 0,894 1,371 0,977 1,499
0,7 0,355 0,457 0,570 0,733 0,739 0,950 0,881 1,132 1,006 1,293 1,120 1,439 1,224 1,574
0,8 0,417 0,467 0,668 0,749 0,865 0,969 1,031 1,156 1.178 1,320 1,311 1,469 1,433 1,605
0,9 0,453 0,459 0,726 6,736 0,941 0,954 1,122 1,138 1,282 1,299 1,426 1,446 1,559 1,581
1,0 0,412 0,396 0,666 0,640 0,866 0,832 1,035 0,994 1,184 1,137 1,319 1,267 1,443 1,386
Adnamerp Tpy6si (D Tp) 50 mm.
Toawuna crerkH (S ¢1) 1,8 mm.
h/D i= 0,01 i= 0,02 i=0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07
q, /e v, m/c q, st/c v, M/c q, i/c v, M/c g, /e v, M/c q, J/c v, M/¢ q, alc v, Mlc q, v/c v, M/c
0,3 0,155 0,364 0,248 0,582 0,321 0,752 0,383 0,896 0,437 1,024 0,486 1,140 0,532 1,247
0,4 0,276 0,437 0,438 0,694 0,564 0,893 0,671 1,062 0,766 1,212 0,851 1,347 0,930 1,472
0,5 0,418 0,495 0,661 0,782 0,849 1,005 1,009 1,193 1,150 1,360 1,277 1,510 1,394 1,649
0,6 0,571 0,539 0,899 0,849 1,152 1,088 1,367 1,291 1,557 1.470 1,728 1,632 1,886 1,780
0,7 0,718 0,568 1,128 0,892 1.445 1,143 1,714 1,350 1,950 1,543 2,164 1,712 2,361 1,867
0,8 0,841 0,580 1,321 0,911 1,692 1,167 2,006 1,383 2,282 1,574 2,532 1,746 2,761 1,904
0,9 0,915 0,571 1,437 0,897 1,841 1,148 2,183 1,362 2,484 1,550 2,756 1,719 3,006 1,876
10 0,837 0.495 1,323 0.782 1.699 1,005 2,018 1,193 2,299 1,360 2,554 i.510 2,788 1,649
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[Iporomxenne Tabauib 3

Huamerp Tpy6n (D rp) 110 mm.

Toamuna crenku (S ¢1) 2,7 mim.
h/D i= 0,01 i= 0,012 i=0,014 i= 0,016 i=0,018 i= 0,02 i= 0,025

g, it/c v, M/cC q; alc v, M/c q, Ji/c v, M/¢ q, a/c v, Mm/c q, A/c v, Mm/c q, 3/¢ v, M/¢ q, -vc v, mfe

0,3 1,564 0,721 1,747 0,805 1,916 0,884 2,074 0,956 2,221 1,024 2,362 1,089 2,685 1,238
0,4 2,744 0,855 3,061 0,953 3,355 1,045 3,628 1,130 3,882 1,209 4,125 1,285 4,684 1,459
0,5 4,125 0,960 4,598 1,070 5,036 1,172 5,443 1,267 5,822 1,355 6,183 1,439 7,014 1,632
0,6 5,592 1,039 6,229 1,157 6,819 1,267 7.367 1,369 7,878 1,463 8,365 1,554 9,482 1,762
0,7 7,008 1,091 7,804 1,215 8,540 1,329 9,224 1,436 9,861 1,535 10,469 1,629 11,863 1,847
0,8 8,203 1,113 9,132 1,239 9,993 1,356 10,792 1,464 11,536 1,565 12,246 1,662 13,875 1,883
0,9 8,926 1,096 9,939 1,220 10,877 1,335 11,748 1,442 12,559 1,542 13,332 1,637 15,107 1,855
1,0 8,251 0,960 9,196 1,070 10,072 1,172 10,885 1,267 11,644 1,355 12,367 1,439 14,028 1,632

HAuamerp Tpybut (D Tp) 110 mm.

Tommuua crenku (8 ¢1) 2,7 mm.
h/D i= 0,03 i = 0,035 i=0,04 i= 0,045 i= 0,05 i=0,1 i=0,15

q, n/c v, Mfc q, e v, M/c q, /¢ v, Mfc q, We v, Mle q, /e v, Mfe q, /e v, M/C q, ale v, Mf¢

0,3 2,977 1,373 3,246 1,497 3,496 1,612 3,730 1,720 3,951 1,822 5,729 2,642 7,077 3,264
0,4 5,188 1,616 5,652 1,761 6,082 1,895 6,486 2,020 6,866 2,139 9,924 3,091 12,239 3,812
0,5 7,763 1,807 8,452 1,967 9,091 2,116 9,692 2,256 10,256 2,387 14,791 3,442 18,219 4,240
0,6 10,490 1,949 11,417 2,121 12,276 2,281 13,083 2,430 13,841 2,571 19,931 3,703 24,533 4,557
0,7 13,120 2,042 14,276 2,222 15,347 2,389 16,353 2,545 17,297 2,692 24,886 3,874 30,616 4,765
0,8 15,343 2,082 16,093 2,265 17,544 2,435 19,118 2,594 20,222 2,744 29,082 3,946 35,771 4,854
0,9 16,708 2,051 18,179 2,232 19,543 2,399 20,823 2,556 22,026 2,704 31,686 3,890 38,980 4,785
1,0 15,527 1,807 16,905 1,967 18,183 2,116 19,383 2,256 20,511 2,387 29,581 3.442 36,439 4,240
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TabGanua 4
Tpy6e! Tnna CJI w3 MMBX (FOCT P 51613-2000)

Anamerp TpyOs! (D Tp) 50 mm.

Tonwuua crenxn (S cr) 3,2 Mmm.
/D i= 0,01 i= 0,012 i= 0,014 i= 0,016 i=0,018 i= 0,02 i= 0,025

g, J/c v, M/c g, i1/c v, M/t q, /e v, M/ g, {i/c v, Mf¢ q, a/¢ v, Mfc q, J1/c v, M/¢ q, /e v, M/c

0,3 0,129 0,343 0,147 0,391 0,164 0,435 0,180 0,476 0,194 0,515 0,208 0,553 0,240 0,638 |
0.4 0,230 0,413 0,261 0,469 0,291 0,521 0,318 0,570 0,343 0,616 0,368 0,660 0,424 0,760
0,5 0,349]. 0,468 0,396 0,531 0,440 0,589 0,481 0,644 0,519 €,695 0,556 0,745 0,639 0,856
0,6 0,477 0,510 0,540 0,578 0,599 0,641 0,654 0,700 0,706 0,755 0,756 0,808 0,868 0,929
0,7 0,600 0,538 0,680 0,609 0,753 0,675 0,822 0,737 0,887 0,795 0,949 0,850 1,090 0,976
0,8 0,704 0,549 0,797 0,622 0,883 0,689 0,963 0,752 1,039 0,811 1,112 0,868 1,276 0,997
0,9 0,765 0,540 0,866 0,612 0,960 0,678 1,047 0,740 1,130 0,798 1,209 0,854 1,388 0,981
1,0 0,699 0,468 0,793 0,531 0,880 0,589 0,961 0,644 1,038 0,695 1,112 0,745 1,279 0,856

JInamerp Tpyosi (D Tp) 50 mm.

Tomnyvna creHkn (S cT) 3,2 mm.
D i=0,03 i= 0,035 i= 0,04 i= 0,045 i=0,05 i=0,1 i=0,15

q, Ji/c v, M/c q, /e v, Mfc q, alc v, Mfc q, /¢ v, Mfc q, n/c v, Mfc q, /¢ v, M/C g, A/c v, m/c

0,3 0,270 0,716 0,297 0,788 0,322 0,855 0,346 0,918 0,369 0,978 0,550 1,461 0,690 1,831
0,4 0,475 0,851 0,522 0.936 0,566 1,014 0,607 1,088 0,646 1,158 0,960 1,722 1,201 2,152
0,5 0,715 0,958 0,786 1,052 0,851 1,139 0,912 1,222 0,970 1,300 1,438 1,927 1,795 2,405
0,6 0,971 1,038 1,066 1,140 1,153 1,233 1,236 1,322 1,315 1,406 1,945 2,079 2,424 2,592
0,7 1,218 1,091 1,336 1,197 1.446 1,295 1,54% 1,388 1,647 1,476 2,433 2,180 3,031 2,716
0,8 1,426 1,113 1,564 1,222 1,692 1,322 1,813 1,416 1,928 1,505 2,846 2,222 3,544 2,768
0,9 1,551 1,096 1,702 1,203 1,842 1,301 1,973 1,394 2,098 1,482 3,099 2,189 3,860 2,727
1,0 1,430 0,958 1,571 1.052 1,701 1,139 1,824 1,222 1,941 1,300 2,877 1,927 3,590 2,405
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Hponomxenne tabauus 4

Aunamerp Tpy6nt (D 1p) 75 mm.

Tomnuna crenku (S er) 1,8 mm.

Wb i= 9,01 i= 0,012 i= 0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
g, /e v, m/c q, alc v, Mf¢ q, i/c v, M/c q, /e v, M/c g, ale v, Mf¢ q, J1/c v, m/e q, Al v, M/¢C

0,3 0,536 0,531 0,603 0,597 0,664 0,658 0,722 0,715 0,776 0,768 0,828 0,820 0,947 0,937
0,4 0,946 0,632 1,063 0,711 1,169 0,781 *,269 0,848 1,363 0,911 1,452 0,971 1,658 1,108
0,5 1,427 0,713 1,602 0,800 1,760 0,879 1,910 0,954 2,050 1,024 2,183 1,091 2,489 1,243
0,6 1,939 0,773 2,175 0,867 2,389 0,952 2,591 1,033 2,779 1,108 2,959 1,180 3,371 1,344
0,7 2,434 0,813 2,729 (0,912 2,995 1,001 3,248 1,085 3,483 1,164 3,708 1,239 4222 1,410
0,8 2,850 0,830 3,195 0,930 3,507 1,021 3,802 1,107 4,077 1,187 4,339 1,264 4,940 1,439
0,9 3,100 0,817 3,476 0,916 3,815 1,005 4,137 1,090 4,437 1,169 4,723 1,244 5,377 1,417
1,0 2,854 0,713 3,204 0,800 3,520 0,879 3,820 0,954 4,099 1,024 4,360 1,091 4,978 1,243

Auamerp Tpyoni (D Tp) 75 mm.

Toamuuna credkn (8 c1) 1,8 Mm.
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i= 0,15

q, /¢ v, M/c q, a/c v, M/c q, A/ v, M/c q, alc v, M/t g, JWe v, M/c q, n/e v, M/c g, ale v, M/t

0,3 1,054 1,043 1,153 1,141 1,245 1,232 1,332 1,318 1,414 1,399 2,072 2,051 2,574 2,547
0,4 1,843 1,232 2,015 1,347 2,174 1,453 2,323 1,553 2,465 1,648 3,599 2,406 4,462 2,983
0,5 2,766 1,382 3,021 1,509 3,257 1,627 3,480 1,738 3,690 1,843 5,375 2,685 6,054 3,324
0,6 3,744 1,493 4,087 1,629 4,405 1,756 4,704 1,876 4,987 1,988 7,252 2,891 8,971 3,577
0,7 4,687 1,566 5,116 1,709 5,512 1,841 5,886 1,966 6,238 2,084 9,062 3,027 11,203 3,743
0,8 5,484 1,597 5,984 1,743 0,448 1,878 6,884 2,005 7,296 2,125 10,594 3,085 13,094 3,813
0,9 5,970 1,573 6,515 1,717 7,020 1,850 7,496 1,975 7,944 2,093 11,539 3.040 14,265 3,758
1,0 5,532 1,382 6,041 1,509 6,514 1,627 6,959 1,738 7,379 1,843 10,750 2,685 13,309 3,324
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AnameTp Tpy6ns (D Tp) 90 mMm.
Toamuua crenku (S eT) 1,8 mum.
h/D i= 0,01 i= 0,012 i= 0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
q, /i/c v, M/t q, ia/c v, M/c q, K/c v, M/¢C g, /e v, M/¢ q, /e v, m/c q, /¢ v, Mf¢ q, Jifc v, Mfc
0.3 0,918 0,620 1,029 0,695 1,130 0,764 1,226 0,828 1,316 0,889 1,400 0,946 1,596 1,078
0,4 1,615 0,737 1,807 0,825 1,983 0,905 2,148 0,981 2,304 1,052 2,450 1,119 2,789 1,273
0,5 2,432 0,830 2,719 0,927 2,981 1,017 3,228 1,101 3,460 1,180 3,677 1,254 4,181 1,426
0,6 3,301 0,899 3,687 1,004 4,041 1,100 4,374 1,191 4,686 1,276 4,979 1,356 5,658 1,540
0,7 4,140 0,944 4,622 1,054 5,065 1,155 5,479 1,250 5,869 1,339 6,235 1,422 7,082 1,616
0,8 4,846 0,964 5,410 1,076 5,927 1179 6,412 1,275 6,868 1,366 7,295 1,451 8,285 1,648
0,9 5,273 0,949 5,887 1,059 6,451 1,161 6,979 1,256 7,475 1,345 7,941 1,429 9,019 1,623
1,0 4,864 0,830 5,437 0,927 5,963 1,017 6,456 1,101 6,919 1,180 7,355 1,254 8,362 1,426
Huamerp Tpy6ni (D Tp) 90 mm.
TomuuHa crenks (S c1) 1,8 mMm.
/D i=0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i=0,15
q, /e v, M/C q, n/c v, M/c g, /e v, M/c q, n/c v, M/¢ q, te v, m/c q, ale v, Mf¢ q, /e v, m/c
0.3 1,773 1,198 1,936 1,309 2,088 1,411 2,230 1,507 2,365 1,598 3,446 2,329 4,268 2,885
0,4 3,095 1,413 3,377 1,542 3,638 1,661 3,883 1,773 4,116 1,879 5,978 2,729 7,390 3,374
0,5 4,637 1,582 5,056 1,725 5,445 1,857 5,809 1,982 6,154 2,099 8,917 3,042 11,011 3,756
0,6 6,271 1,707 6,835 1,861 7,358 2,003 7,847 2,137 8,312 2,263 12,024 3,274 14,835 4,039
0,7 7,847 1,790 8,551 1,951 0,203 2,100 9,813 2,239 10,392 2,371 15,019 3,426 18,520 4,225
0,8 9,179 1,825 10,001 1,989 10,763 2,140 11,475 2,282 12,152 2,417 17,554 3,491 21,642 4,304
0,9 9,994 1,798 10,889 1,959 11,720 2,109 12,490 2,249 13,234 2,381 19,123 3441 23,580 4,243
L0 9,274 1,582 10,113 1,725 10,890 1,857 11,618 1,982 12,309 2,099 17,835 3,042 22,022 3,756
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duametp Tpy6n (D Tp) 110 mm.
Tonmuna cvenku (S cr) 2,2 mm.,
h/D i= 0,01 i= 0,012 i=0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
q, /¢ v, M/c q, Ji/c v, M/c q, Ae v, M/c q, nfc v, m/c q, Ve v, m/c q, nle v, mlc q, M/c v, m/¢
0,3 1,606 0,726 1,794 0,812 1,967 0,890 2,128 0,963 2,280 1,031 2,424 1,097 2,755 1,246
0,4 2,817 0,861 3,143 0,961 3,443 1,052 3,722 1,138 3,984 1,218 4,233 1,294 4,805 1,469
0,5 4,235 0,967 4,721 1,078 5,168 1,180 5,584 1,275 5,973 1,364 6,344 1,449 7,195 1,643
0,6 5,741 1,046 6,390 1,166 6,998 1,276 7,558 1,378 8,082 1,473 8,582 1,564 9,727 1,773
0,7 7,195 1,099 8,012 1,224 8,764 1,338 9,463 1,445 10,117 1,545 10,740 1,640 12,169 1,858
0,8 8.421 1,121 9,375 1.248 10,255 1,365 11,071 1,474 11,835 1,576 12,563 1,673 14,232 1,895
0.9 9,164 1,104 10,204 1,229 11,162 1,344 12,052 1,452 12,885 1,552 13,678 1,648 15,496 1,867
1,0 8,471 0,967 9,442 1,078 10,337 1,i80 11,168 1,275 11,947 1,364 12,689 1,449 14,390 1,643
Juamerp Tpy0osi (D 1D) 110 mm.
TonmuHa cTeHKH (S ¢T) 2,2 mm,
D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i=0,15
q, Ale v, M/¢ q, /e v, M/c g, Ve v, mlc q, alc v, m/c q, n/c v, Mfc q, /e v, mfc q, We v, M/¢e
0,3 3,055 1,382 3,330 1,507 3.586 1,623 3,827 1,731 4,054 1,834 5,875 2,658 7,257 3,284
0.4 5,323 1,627 5,797 1,772 6,239 1,907 6,653 2,034 7,045 2,153 10,177 3,110 12,549 3,836
0,5 7,964 1,819 8,669 1,980 9,326 2,130 9,941 2,270 10,522 2,403 15,167 3,463 18,681 4,266
0,6 10,762 1,961 11,709 2,134 12,592 2,295 13,419 2,446 14,200 2,588 20,438 3,725 25,154 4,585
0,7 13,459 2,055 14,641 2,236 15,741 2,404 16,773 2,562 17,746 2,710 25,518 3,897 31,391 4,794
0,8 15,739 2,095 17,120 2,279 18,405 2,450 19,610 2,611 20,746 2,762 29,821 3,970 36,677 4,883
0,9 17,139 2,064 18,644 2,246 20,045 2,414 21,358 2,573 22,597 2,722 32,491 3,914 39,967 4,814
1,0 15,929 1,819 17,339 1,980 18,651 2,130 19,883 2,270 21,044 2,403 30,334 3,463 37,363 4,266
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Juamerp Tpyosi (D Tp) 125 mm.
Tomnuua cTeHkH (S cr) 2.5 mm.
h/D i= 0,01 i~= 0,012 i= 0,014 i= 0,016 i= 0,018 t= 0,02 i= 0,025
q, t/c v, M/c q, nle v, Mm/c q, We v, m/¢c q, V¢ v, m/c q, J¥c v, M/c q, alc v, m/e q, /¢ v, m/c
0,3 2,287 0,801 2,550 0,894 2,793 0,979 3,019 1,058 3,232 1,132 3,432 1,202 3,896 1,365
0,4 4,007 0,948 4,462 1,056 4,882 1,156 5,273 1,248 5,640 1,335 5,986 1,417 6,786 1,600
0,5 6,018 1,064 6,697 1,184 7,322 1,295 7,903 1,398 8,450 1,494 8,964 1,585 10,154 1,796
0,6 8,152 1,151 9,066 1,280 9,908 1,399 10,690 1,509 11,426 1,613 12,119 1,711 13,719 1,936
0,7 10,212 1,208 11,353 1,343 12,403 1,467 13,380 1,582 14,298 1,691 15,161 1,793 17,158 2,029
0,8 11,94% 1,232 13,283 1,369 14,510 1,496 15,651 1,613 16,723 1,724 17,732 1,828 20,064 2,069
0,9 13,006 1,213 14,459 1,349 15,796 1,473 17,039 1,589 18,208 1,698 19,308 1,801 21,849 2,038
1,0 12,036 1,064 13,393 1,184 14,643 1,295 15,800 1,398 16,899 1,494 17,928 1,585 20,308 1,796
HJuamerp Tpyost (D Tp) 125 mm.
Tonmuna crenku (S c1) 2,5 mm.
/D i=0,03 i= 0,035 i= 0,04 i = 0,045 i= 0,05 i=0,1 i=0,15
q, /e v, M/c q, e v, M/c q, 1/c v, m/c q, /e v, M/c g, 1/c v, M/c q, /¢ v, M/c q, /c v, M/c
0,3 4,313 1,511 4,698 1,646 5,055 1,771 5,391 1,889 5,708 2,000 8,246 2,889 10,169 3,563
0,4 7,506 1,777 8,170 1,934 8,785 2,079 9,363 2,216 9,909 2,345 14,271 3,378 17,571 4,159
0,5 11,223 1,985 12,209 2,159 13,123 2,321 13,981 2,472 14,791 2,616 21,256 3,759 26,143 4,623
0,6 15,157 2,139 10,483 2,327 17,711 2,500 18,863 2,662 19,951 2,816 28,632 4,041 35,188} 4,967
0,7 18,951 2,241 20,604 2,437 22,134 2,618 23,570 2,788 24,926 2,948 35,740 4,227 43,904 5,192
0,8 22,158 2,284 24,089 2,483 25,876 2,608 27,553 2,841 29,137 3,004 41,762 4,305 51,291 5,288
0,9 24,132 2,251 26,236 2,447 28,184 2,629 30,013 2,799 31,739 2,961 45,505 4,245 55,896 5,214
1,0 22,446 1,985 24,419 2,159 26,246 2,321 27,961 2,472 29,581 2,616 42,512 3,759 52,285 4,623
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Hduamerp Tpybsnt (D Tp) 140 mm.

Toamuua crenxn (8 cT) 2.8 Mmm.

h/D i= 0,009 i=0,01 i= 0,011 i= 0,012 i= 0,013 i= 0,014 i= 0,015
q, afe v, m/c q, j/c v, m/c q, /e v, M/t q, Ji/c v, M/¢- q, A/e v, M/¢ g, Ve v, mfc g, J1/c v, Mi¢
0,3 2,935 0,820 3,124 0,872 3,307 0,924 3,480 0,972 3,046 1,018 3,807 1,063 3,963 1,107
0,4 5,139 0,970 5,465 1,031 5,782 1,091 6,082 1,148 6,369 1,202 6,640 1,254 6,916 1,305
0.5 7,716 1,088 8,202 1,156 8,674 1,223 9,120 1,286 9,547 1,346 9,960 1,404 10,361 [,461
0,6 10,449 1,176 11,104 1,249 11,740 1,321 12,340 1,389 12,916 1,453 13,471 1,516 14,010 1,576
0,7 13,087 1,234 13,904 1,311 14,698 1,386 15,447 1,456 16,165 1,524 16,858 1,589 17,531 1,653
0,8 15,313 1,259 16,268 1,337 17,195 1,413 18,070 1,485 18,909 1,554 19,719 1,621 20,505 1,685
0,9 16,668 1,239 172,708 1,317 18,719 1,392 19,672 1,463 20,587 1,531 21,469 1,596 22,326 1,660
1,0 15,432 1,088 16,403 1,156 17,348 1,223 18,239 1,286 19,094 1,346 19,919 1,404 20,721 1,461
Jnamerp TpyYOr1 (D 1p) 140 mm.

Tonm#una crenxn (S et) 2,8 mm.

h/D i= 0,016 i= 0,017 i= 0,018 i= 0,019 i= 0,02 i= 0,025 i= 0,03
q, /e v, M/e q, A/c v, m/e q, /e v, Mie q, J/c v, M/c q, ifc v, M/¢ g, a/c v, M/c q, alc v, M/c

0,3 4,112 1,148 4,257 1,189 4,398 1,228 4,535 1,267 4,668 1,304 5,290 1,478 5,853 1,635
0,4 7,173 1,354 7,424 1,401 7,668 1,447 7,904 1,491 8,133 1,535 9,207 1,737 10,177 1,920
0,5 10,744 1,515 11,117 1,567 11,480 1,618 11,831 1,668 12,171 1,716 13,767 1,941 15,207 2,144
0,6 14,526 1,634 15,028 1,691 15,516 1.746 15,988 1,799 16,447 1,851 18,592 2,092 20,529 2,310
0,7 18,174 1,713 18,801 1,773 19,409 1,830 19,998 1,885 20,570 1,939 23,246 2,192 25,660 2,419
0.8 21,257 1,747 21,988 1,807 22,699 1,866 23,387 1,922 24,055 1,977 27,180 2,234 30,000 2,466
0,9 23,145 1,721 23,942 1,780 24717 1,838 25,467 1,894 20,194 1,948 29,001 2,201 32,674 2,430
1,6 21,487 1,515 22,234 1,567 22,959 1,618 23,661 1,008 24,342 1,716 27.534 1,941 30,415 2,144
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Auamerp Tpyosi (D Tp) 140 vm.
Toamuna crenkn (S ¢r) 2,8 mm.
h/D i= 0,035 i=0,04 i= 0,045 i= 0,05 i= 0,06 i= 0,07 i= 0,08
q, /e v, Mfc q, ¥e v, M/c q, i/c v, m/c q, #/c v, M/c q, e v, m/c q, #/e v, M/c q, nfe v, M/c
0,3 6,368 1,779 6,848 1,913 7,299 2,039 7,725 2,158 8,514 2,378 9,237 2,580 9,908 2,768
0,4 11,065 2,088 11,891 2,244 12.667 2,390 13,399 2,528 14,756 2,784 15,999 3,019 17,151 3,236
0,5 16,525 2,330 17,752 2,503 18,903 2,665 19,989 2,818 22,001 3,102 23,842 3,361 25,550 3,602
0,6 22,300 2,509 23,948 2,695 25,495 2,869 26,953 3,033 29,655 3,337 32,127 3,615 34,420 3,873
0,7 27,868 2,627 29,922 2,821 31,849 3,603 33,6067 3,174 37,032 3,491 40,112 3,782 42,968 4,051
0,8 32,578 2,677 34,977 2,875 37,227 3,060 39,349 3,234 43,279 3,557 46,875 3,852 50,208 4,126
0,9 35,485 2,639 38,100 2,833 40,554 3,016 42,867 3,188 47,152 3,506 51,072 3,798 54,707 4,068
1,0 33,051 2,330 35,503 2,503 37,806 2,665 39,978 2,818 44,002 3,102 47,685 3,361 51,101 3,602
Huamerp Tpy6ms: (D Tp) 140 mm.
Tonmuunra creskn (S ¢r) 2,8 mm.
h/D i= 0,09 i=0,1 i= 0,11 i=0,12 i=o0,13 i=0,14 i=0,15
q, A/c v, mfc q, alc v, M/c q, nlc v, M/c q, stfe v, M/c q, ale v, Mfc q, alc v, M/c q, A/e v, Mfc
0,3 10,536 2,943 11,129 3,109 11,692 3,266 12,228 3,416 12,741 3,559 13,234 3,696 13,708 3,829
0,4 18,230 3,440 19,248 3,632 20,213 3,814 21,133 3,988 22,012 4,153 22,857 4,313 23,670 4,466
0,5 27,148 3,827 28,656 4,040 30,085 4,241 31,447 4,433 32,748 4,617 33,998 4,793 35,201 4,962
0,6 36,564 4,114 38,587 4,342 490,504 4,558 42,331 4,763 44,077 4,960 45,753 5,148] 47,367 5,330
0,7 45,638 4,303 48,157 4,540 50.545 4,765 52,819 4,980 54,992 5,185 57,079 5,381 59,088 5,571
0,8 53,325 4,383 50,266 4,624 59,053 4,853 61,708 5,072 64,245 5,280 66,681 5,480 69,025 5,673
0,9 58,106 4,321 61,312 4,559 64,352 4,785 67,247 5,000 70,013 5,200 72,670 5,404 75,226 5,594
LD 54,296 3,827 57,311 4,040 60,170 4,241 62,894 4,433 65,497 4,617 67,997 4,793 70,403 4,962
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JAuamerp Tpyon1 (D Tp) 160 mm.
Tosmuua creHkH (S c1) 3,2 mm.
h/D i = 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012
q, ilc v, m/e g, Alc v, mfc q, alc v, m/c q, i/c v, M/c q, 1/c v, m/c q, ale v, m/e q, n/c v, M/¢
0,3 3,322 0,710 3,647 0,780 3,951 0,845 4,238 0,906 4,507 0,964 4,766 1,019 5,012 1,072
0,4 5,824 0,841 6,387 0,923 6,913 0,999 7,409 1,070 7,875 1,138 8,323 1,202 8,747 1,264
0,5 8,751 0,945 9,591 1,035 10,374 1,120 11,114 1,200 11,807 1,274 12,474 1,346 13,105 1,414
0,6 11,858 1,022 12,990 1,119 14,044 1,210 15,041 1,296 15,975 1,376 16,872 1,454 17,721 1,527
0,7 14,857 1,072 16,270 1,174 17,586 1,269 18,830 1,359 19,996 1,443 21,115 1,524 22,175 1,601
0,8 17,386 1,094 19,038 1,198 20,576 1,295 22,029 1,386] 23,391 1,472 24,699 1,554 25,937 1,632
0,9 18,922 1,077 20,722 1,180 22.398 1,275 23,981 1,365 25,465 1,450 26,890 1,531 28,240 1,608
1.0 17,502 0,945 19,182 1,035 20,747 1,120 22,227 1,200] 23,614 1,274] 24,947 1,346 26,209 1,414
Juamerp Tpyos:t (D 1p) 160 mm,
Tonmuua crenkun (S cT): 3,2 Mm,
WD i=0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i=0,018 i= 0,019
q, alc v, Mic q, /e v, Mfc q, a/c v, m/c q, Ve v, M/c q, n/e v, m/c q, /c v, M/ q, /e v, m/c
0,3 5,248 1,122 5,476 1,171 5,696 1,218 5,908 1,264 6,113 1,307 6,312 1,350 6,509 1,392
0,4 9,155 1,323 9,549 1,379 9,930 1,434 10,296 1,487 10,648 1,538 10,993 1,588 11,332 1,637
0,5 13,712 1,480 14,297 1,543 14,863 1,604 15,407 1,663 15,931 1,719 16,443 1,775 16,948 1,829
0,6 18,539 1,597 19,326 1,665 20,088 1,731 20,819 1,794 21,524 1,854 22,213 1,914 22,891 1,972
0,7 23,194 1,674} 24,176 1,745 25,127 1,814 26,039 1,880 26,918 1,943 27,778 2,005 28,623 2,066
0,8 27,128 1,707 28,275 1,779 29.385 1,849  30.451 1,916 31,478 1,981 32,482 2,044 33,469 2,106
0,9 29,537 1,682 30,788 1,753 31,998 1,822 33,159 1,888 34,278 1,952 35,373 2,014 36,449 2,075
1,0 27,424 1,480 28,594 1,543 29,727 1,604 30,814 1,663 31,862 1,719 32,887 1,775 33,895 1,829
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HAunamerp rpybsi (D Tp) 160 am.
Tonmuna crenkn (S ¢1) 3,2 Mm.
WD i= 0,02 i= 0,025 i=0,03 i= 0,04 i=0,05 i= 0,06 i= 0,07
q, h/c v, M/c g, W/c v, M/c q, Alc v, M/¢ q, e v, M/¢c q, Ji/c v, M/c q, /e v, M/c q, Ji/c v, M/¢c
0.3 6,695 1,432 7,579 1,621 8,375 1,791 9,787 2,093 11,025 2,358 12,140 2,596 13,164 2,815
0,4 11,653 1,683 13,176 1,903 14,548 2,102 16,976 2,452 19,106 2,760 21,022 3,037 22,780 3,291
0,5 17,425 1,881 19,686 2,125 21,723 2,345 25,326 2,734 28,484 3,074 31,324 3,381 33,928 3,662
0,6 23,533 2,027 26,573 2,289 29,310 2,525 34,151 2,942 38,392 3,307 42,205 3,636 45,699 3,937
0,7 29,423 2,124 33,213 2,397 36,626 2,644 42,658 3,079 47,942 3,461 52,691 3,803 57,044 4,118
0,8 34,403 2,165 38,830 2,443 42,815 2,694 49,859 3,137 56,028 3,525 61,573 3,874 66,654 4,194
0,9 37,467 2,133 42,293 2,408 46,636 2,655 54,316 3,092 61,042 3,475 67,088 3,819 72,628 4,135
1,0 34,849 1,881 39,372 2,125 43,446 2,345 50,652 2,734 56,969 3,074 62,649 3,381 67,856 3,662
AJunametp Tpy6u1 (D Tp) 160 mm.
Tormuna crenkH (S ¢T) 3,2 mm.
/D i= 0,08 i= 0,09 i=01 i= 0,11 i=0,12 i= 0,14 i=015
q, a/c v, M/¢ q, a/c v, M/t q, a/c v, M/¢ q, jv/c v, M/c q, n/c v, M/¢ q, /e v, M/e q, /e v, M/
0,3 14,112 3,018 15,000 3,208 15,837 3,387 16,632 3,557 17,389 3,719 18,808 4,022 19,477 4,165
0,4 24,408 3,526 25,931 3,746 27,367 3,954 28,731 4,151 30,028 4,338 32,461 4,689 33,608 4,855
0,5 36,340 3,922 38,595 4,166] 40,722 4,395 42,740 4,613 44,660 48201 48,260 5,209 49,956 5,392
0,6 48,935 4,216 51,961 4,476 54,814 4,722 57,521 4,955 60,097 5,177 64,923 5.593 67,198 5,789
0,7 61,073 4,408 64,841 4,680 68,393 4,937 71,763 5,180 74,970 5411 80,977 5,845 83,808 6,049
0,8 71,358 4,490 75,757 4,767 79,902 5,028 83.836 5,275 87,578 5,511 94,590 5,952 97,894 6,160
0,9 77,758 4,427 82,554 4,700 87,075 4,957 91,365 5,202 05,446 5,434] 103,093 5,869] 106,697 6.074
1,0 72,679 3,922 77,190 4,166 81,443 4,395 85.479 4,613 89,320 4,820 96,519 5,209 99,912 5,392




20V

[lpononxkenue rabnuun 4

JduameTtp 1pyont (D 1p) 200 mm.
Tonmuua creHkH (S c7) 4 Mm.
WD i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i=0,01
g, s1/c v, m/¢ g, J1/e v, M/c q, n/c v, m/c q, Jifc v, m/¢ q, a/c v, m/c q, JHc v, M/¢ q, a/c v, m/c
0,3 4,819 0,660 5,516 0,755 06,154 0,842 6,738 0.922 7,284 0,997 7,797 1,067 8,283 1,134
0,4 8,449 0,781 9,657 0,893 10,762 0,995 11,772 1,088 12,717 1,176 13,603 1,258 14,443 1,335
0,5 12,698 0,877 14,499 1,002 16,145 1,115 17,649 1,219 19,055 1,316 20373 1,407 21,622 1,494
0,6 17,209 0,949 19,636 1,083 21,853 1,205 23,877 1,316 25,771 1,421 27,545 1,519 29,226 1,611
0,7 21,562 0,996 24,592 1,136 27,360 1,264 29,887 1,381 32,250 1,490 34,463 1,592 36,560 1,689
0,8 25,234 1,016] 28,775 1,159 32,009 1,289] 34,961 1,408 37,722 1,519] 40,308 1,623 42,757 1,722
0,9 27,462 1,001 31,321 1,141 34,845 1,270] 38,062 1,387 41,070 1,496] 43,888 1,599 46,558 1,696
1,0 25,396 0,877 28,998 1,002 32,290 1,115 35,297 1,219 38,110 1,316] 40,746 1,407 43,245 1,494
Jnamerp Tpyon1 (D Tp) 200 mm.
Toamuna crenxu (S cr) 4 MM,
h/D i= 0,011 i= 0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017
q, /¢ v, m/c q, a/c v, M/c q, a/e v, M/t q, n/c v, M/C g, We v, M/c q, 1/c v, M/¢ q, #/c v, M/cC
0,3 8,746 1,197 9,190 1,258 9,613 1,316 10,023 1,372 10,415 1,425 10,794 1,477 11,164 1,528
0,4 15,241 1,409 16,008 1,480 16,737 1,547 17,445 1,613 18,121 1,675 18,774 1,736 19,412 1,795
0,5 22,810 1,576 23,950 1,654 25,033 1,729] 26,084 1,802 27,089 1,871 28,059 1.938 29,007 2,004
0,6 30,823 1,699 32,357 1,784 33,814 1,804} 35,228 1,942 36,578 2,017 37,884 2,089 39,158 2,159
0,7 38,552 1,781 40,465 1,869 42,282 1,953 44,045 2,035 45,729 2,113 47,356 2,188 48,945 2,261
0,8 45,085 1,816 47,319 1,906 49,442 1,991 51,500 2,074 53,467 2,153 55,368 2,230 57,223 2,304
0,9 49,094 1,789 51,529 1,878 53,843 1,962 56,087 2,044 58,231 2,122y 60,303 2,197 62,325 2,271
1,0 45,619 1,576] 47.899 1,654 50,066 1,729 52,168 1,802 54,177 1,871 56,119 1,938 58,015 2,004
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JAnamerp Tpyoni (D Tp) 200 mm.
Tonunna crenkn (S cr) 4 MMm.
h/D i= 0,018 i= 0,019 i= 0,02 i= 0,025 i=10,03 i= 0,04 i= 0,05
q, 1/c v, Mf¢ q, /e v, M/c q, alc v, M/¢ G, nfc v, M/¢ q, /¢ v, M/¢ q, itle v, mf¢c g, /e v, mfe
0,3 11,522 1,577 11,870 1,625 12,210 1,671 13,789 1,887 15,214 2,082 17,733 2,427 19,944 2,730
0.4 20,029 1,852 20,027 1,907 21,214 1,961 23,933 2,213 26,383 2,439 30,715 2,840 34,512 3,191
0,5 29,923 2,067 30,811 2,128 31,682 2,189 35,717 2,467 39,352 2,718 45,775 3,162 51,402 3,551
0,6 40,388 2,227F 41,583 2,293 42,753 2,357} 48,175 2,656 53,057 2,925 61,681 3,401 69,235 3,817
0,7 50,479 2,332 51,968 2,401 53,427 2,468 60,185 2,780 66,268 3,061 77,013 3,558 86,420 3,992
0,8 59,015 2,377 60,754 2,447 62,457 2,515 70,349 2,833 77,452 3,119 89,997 3,624f 100,980 4,067
0,9 64,278 2,342 66,173 2,411 68,031 2,479 76,633 2,792 84,378 3,074 98,055 3,5731 110,031 4,009
1,0 59,845 2,067 61,623 2,128 63,364 2,189 71,435 2,467 78,704 2,718 91,549 31621 102,803 3,551
Jnamerp Tpyon1 (D Tp) 200 mm.
Tommuuua crevky (S ¢1) 4 mm.
h/D i= 0,06 i=0,07 i=0,08 i= 0,09 i=0,11 i=0,11 i=0,12
q, /e v, M/¢ g, n/c v, mfc q, €e v, M/e q, /e v, M/¢ q, /¢ v, m/c q, /e v, Mfc g, nlc v, m/¢
0,3 21,933 3,002 23,756 3,251 25,445 3,483 27.027 3,699 28,518 3,903 29,931 4,096 31,279 4,281
0,4 37,927 3,507) 41,054 3,796} 43,952 4,064] 46,665 4,314 49,219 4,551 51,640 4,774 53,950 4,988
0,5 56,459 3,900p 61,090 4,220 65,380 4,516 69,394 4,794 73,175 5,055 76,756 5,302 80,171 5,538
0,6 76,022 4,191 82,234 4,534 87,988 4,851 93,372 5,148 98,441 5.428] 103,243 5,692 107,822 5,945
0,7 94,872 4,383] 102,608 4,740 109,772 5,07t 116,474 5381 122,784 5,6721 128,761 5,948 134,460 6,212
0,8 110,846 4,464} 119,876 4,828] 128,238 5,164f 136,061 5479 143,425 57761 150,401 6,057 157,051 6,325
0,9 120,790 4,401 130,630 4,760 139,755 5,092} 148,286 5,4031 156,318 5,696} 163.926 5,973} 171,179 6,237
1,0 112,919 3,900 122,180 42200 130,759 4,516} 138,788 4,794] 146,349 5,055p 153,512 5,302} 160,343 5,538
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Anamerp Tpyonn (D Tp) 225 mm.
Tomumnsa cTenky (S cT1) 4,5 MM.
h/D i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01
g, /e v, M/c g, /e v, M/c q, J/c v, M/¢ q, Ve v, M/c q, e v, m/¢ q, /e v, m/c q, J/c v, M/c
0,3 6.678 0,722 7,634 0,826 8,500 0,919 9,301 1,006 10,038 1,086 10,741 1,161 11,403 1,233
0,4 11,694 0,854 13,349 0,975 14,847 1,085 16,232 1,186 17,506 1,279 18,718 1,367 19,861 1,451
0,5 17,560 0,958 20,025 1,093 22,256 1,215 24,316 1,327 26,211 1,431 28,014 1,529 29,713 1,622
0,6 23,783 1,036 27,104 1,181 30,107 1,312 32,880 1,432 35,432 1,544 37,858 1,649 40,143 1,749
0,7 29,787 1,087 33,933 1,239 37,682 1,375 41,142 1,502 44,325 1,618] . 47,351 1,728 50,201 1,832
0,8 34,855 1,109 39,699 1,263 44,079 1,403 48,122 1,531 51,840 1,650 55,375 1,762 58,704 1,868
0,9 37,938 1,092 43,216 1,244 47,989 1,382 52,394 1,508 56,447 1,625 60,299 1,736 63,927 1,840
1,0 35,119 0,958] 40,050 1,093 44,511 1,215 48,631 1,327 52,423 1,431 56,029 1,529 59,426 1,622
Junametp Tpy6et (D Tp) 225 mmM.
Tommuuna crenku (S cr) 4,5 Mm.
WD i= 0,011 i= 0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017
q, Ve v, M/c q, a/c v, m/e q, Ve v, Mfc q, 2/c v, m/c g, i/c v, M/t q, A/e v, M/t q, n/e v, Mm/c
0,3 12,033 1,301 12,634 1,366 13,213 1,429 13,767 1,489 14,303 1,547 14,820 1,603 " 15,324 1,657
0.4 20,948 1,530 21,985 1,606 22,984 1,679 23,938 1,749 24,862 1,816 25,754 1,881 26,620 1,945
0,5 31,328 L7101 32,869 1,794 34,354 1,875 35,770 1,952 37,143 2,027 38,467 2,099 39,754 2,170
0,6 42,316 1,843 44,388 1,934 46,384 2,021 48,288 2,104 50,133 2,184 51,912 2,262 53,642 2,337
0,7 52,911 1,931 55,495 2,026} 57,984 2,116 60,358 2,203 62,659 2,287 64,876 2,368 67,032 2,447
0,8 61,869 1,969 04,887 2,065 67,794 2,157 70,566 2,245 73,253 2,331 75,843 2,413 78,361 2493
0,9 67,377 1,940 70,0667 2,034 73,835 2,126 76,857 2,213 79,787 2,297 82,610 2,378 85,354 2.457
1,0 62,657 1,710 65,739 1,794 68,707 1,875 71,540 1,952 74,286 2,027 76,933 2,099 79,507 2,170
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Juamerp Tpydn1 (D Tp) 225 mm.
Tonmuna crenku (S cr) 4.5 MM,
h/D i= 0,018 i= 0,019 i=0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05
q, /¢ v, M/¢c q, /¢ v, M/c q, i/c v, m/c q, jt/c v, m/c q, n/e v, M/¢ q, /e v, M/c q, /¢ v, m/c
0,3 15,810 1,710 16,283 1,761 16,744 1,811 18,890 2,043 20,825 2,252 24,248 2,622 27,247 2,947
0,4 27,458 2,006 28,273 2,065 29,066 2,123 32,759 2,393 36,086 2,636 41,967 3,066 47,117 3,442
0,5 40,996 2,238 42,206 2,304 43,383 2,368 48,861 2,667 53,796 2,936 62,511 3,412 70,141 3,828
0,6 55,312 2,410 56,938 2,480 58,519 2,549 65,878 2,870 72,505 3,159 84,205 3,608 94,444 4,114
0,7 69,114 2,523 71,140 2,597 73,110 2,669 82,282 3,003 90,538 3,305 105,112 3,837] 117,863 4,302
0,8 80,792 2,571 83,158 2,646 85,459 2,719 96,168 3,060f 105,808 3,367 122,823 3,908 137,708 4,382
0,9 88,004 2,534 90,584 2,608 93,092 2,680 104,767 3,016f 115,277 3,319 133,830 3,853] 150,061 4,320
1,0 81,992 2,238 84,412 2,304 86,765 2,368 97,723 2,667 107,592 2,936] 125,023 34121 140,282 3,828
Jdnamerp Tpy6ni (D Tp) 225 mm.
ToxmwnHa creaku (S cr1) 4,5 Mm.
h/D i=0,06 i= 0,07 i= 0,08 i= 0,09 i=0,1 i= 0,11 i= 0,12
q, alc v, /¢ q, A/c v, m/c q, a/c v, M/c g, alc v, Mfc q, J/c v, M/¢ q, e v, M/c q, /¢ v, Mm/c
0,3 29,946 3,238 32,418 3,506 34,710 3,754 36,854 3,985 38,874 4,204 40,790 4411 42,615 4,608
0,4 51,747 3,780 55,987 4,090 59,917 4,377 63,591 4,645 67,052 4,898 70,334 5,138 73,458 5,366
0,5 76,997 4,202 83,273 4,545 89,088 4,862 94,524 5,159 99,645 5,439] 104,498 5,703} 109,117 5,956
0,6 103,642 45151 112,060 4,882 119,859 5,222} 127,148 5,539 134,013 5,838] 140,518 6,122} 146,711 6,391
0,7 129,316 4,720} 139,797 5,103] 149,505 5,457] 158,578 5,788y 167,122 6,100 175,218 6,396} 182,925 6,677
0,8 151,077 4,807 163,310 5.196f 174,642 5,557 185,231 5,894 195,203 6,211] 204,651 6,512) 213,644 0,798
0,9 164,640 4,740] 177,980 5,124} 190,338 5,480} 201,886 5,812 212,762 6,125] 223,067 6,422} 232,876 6,704
1,0 153,994 4,202] 166,545 4,545} 178,176 4,862] 189,048 5,159 199,289 5,439] 208,995 5,703} 218,235 5,956
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Jnamerp Tpyost (D Tp) 280 mm.
Toaummua crenkn (S cT) 5.5 mm.
h/D i= 0,003 i = 0,0035 i= 0,004 i = 0,0045 i= 0,005 i = 0,0055 i= 0,006
q, nfc v, M/c q, A/c v, M/¢ q, a/c v, M/¢ q, 2/c v, Mf¢ g, Ji/c v, M/ q, /e v, M/c q, a/c v, M/c
0,3 10,295 0,718 11,292 0,787 12,232 0,853 13,094 0,913 13,920 0,971 14,718 1,026 15,470 1,079
0,4 18,019 0,849 19,746 0.930 21,371 1,007 22,863 1,077 24,291 1,144 25,669 1,209 26,9608 1,270
0,5 27,048 0,952 29,620 1,042 32.040 1,128 34,261 1,206 36,386 1,280 38,436 1,353 40,368 1,421}
0,6 36,625 1,029 40,089 1,126 43,350 1,218 46,339 1,302 49,200 1,382 51,960 1,459 54,559 1,532
0,7 45,866 1,079 50,191 1,181 54,260 1,277 57,991 1,365 61,560 1,449 65,003 1,530 68,246 1,606
0.8 53,665 1,101 58,719 1,205 63,473 1,302 67,832 1,392 72,002 1,477 76,025 1,560 79,813 1,637
0,9 58,414 1,084 63,921 1,187 69,102 1,283 73,852 1,371 78,396 1,455 82,780 1,537 86,908 1,613
1,0 54,095 0,952 59,239 1,042 64,081 1,128 68,522 1,206 72,772 1,280 76,873 1,353 80,736 1,421
duametp Tpydn1 (D 1p) 280 mm.
Toamuua crenku (S ¢r) 5,5 Mmm.
h/D i= 0,0065 i= 0,007 i = 0,008 - i=0,009 i= 0,01 i= 0,011 i= 0,012
g, n/c v, M/¢ q, ;1/e v, M/c q, /e v, M/c g, V¢ v, M/¢ q, /e v, M/c q, N/e v, M/ q, s1/c v, M/c
0,3 16,195 1,129 16,887 1.177 18,208 1,270 19,455 1,357 20,628 1,438 21,747 1,516 22,817 1,591
0,4 28,220 1,329 29,415 1,385 31,694 1,493 33,844 1,594 35,867 1,689 37,795 1,780 39,638 1,867
0,5 42,230 1,486 44,006 1,549 47,394 1,668 50,589 1,780 53,594 1,886 56,457 1,987 59,193 2,083
0,6 57,065 1,603 59,454 1,670 64,011 1,798 68,306 1,919 72,347 2,032 76,196 2,140 79,874 2,244
0,7 71,372 1,680 74,352 1,750 80,035 1,884 85,391 2,010 90,429 2,128 95,228 2,241 99,812 2,349
0,8 83,464 1,712 86,945 1,784 93,583 1,920 99.839 2,048] 105,723 2,169 111,327 2,284] 116,681 2,394
0,9 90,888 1,687 94,681 1,757 101.917 1,892 108,735 2,018] 115,149 2,137] 121,258 22511 127,094 2,359
1,0 84,461 1,486 88,013 1,549 94,789 1,668 101,177 1,780f 107,188 1.886] 112,915 1,987] 118,387 2,083
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Juamerp Tpyon (D Tp) 280 mm.
Tomnuna crenxu (S ¢r) 5,5 mm.
h/D i=0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i=0,0i8 i= 0,019
q, Ve v, M/¢ q, Nc v, m/fc q, /¢ v, Mfe q, Alc v, M/c q, /e v, M/¢ q, /¢ v, M/c q, dfc v, M/c
0,3 23,840 1,662 24,827 1,731 25,774 1,797 26,691 1,861 27,583 1,923 28,447 1,983 29,285 2,042
0,4 41,399 1,950 43,100 2,030 44,730 2,107 46,307 2,181 47,843 2,253 49,329 2,323 50,769 2,391
0,5 61,808 2,175 64,332 2,264 66,751 2,349 69,091 2,431 71,369 2,512 73,574 2,589 75,710 2,664
0,6 83,387 2,342 86,779 2,437 90,029 2,529 93,174 2,617 96,233 2,703 99,195 2,786] 102,064 2,867
0,7 104,191 2,452) 108,419 2,552 112,469 2,647 116,388 2,7391 120,201 2,829F 123,891 2,916} 127,466 3,000
0,8 121,795 2,499 126,731 2,600 131,462 2,697} 136,038 2,791 140,450 2,882] 144,799 29711 148,973 3,056
0,9 132,669 2,463] 138,051 2,563)1 143,207 2,658] 148,196 2,751F 153,050 2,841 157,748 2,928] 162,299 3,013
1,0 123,616 2,175} 128,663 2,264] 133,501 2,349]1 138,183 2,431 142,738 2,512} 147,148 2,589] 151,420 2,664
HAuamerp Tpyoni (D Tp) 280 mm.
Tommuna creHkn (S c1) 5,5 Mm.
WD i= 0,02 i=0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07 i= 0,08
g, J1/c v, M/t q, W/c v, M/c q, Ji/c v, m/c g, v/e v, Mfe q, V¢ v, Mfe q, /e v, M/c g, fe v, mfc
0,3 30,101 2,099 37,320 2,602 43,370 3,024 48,666 3,393 53,428 3,725 57,786 4,029 61,825 4,311
0.4 52,173 2,457 64,579 3,042 74,965 3,531 84,049 3,959 92,214 4,343 99,682 4,695] 106,601 5,021
6,5 77,792 2,738 96,180 3,385] 111,565 3,926f 125,013 4,3991 137,096 4.825] 148,145 5,213] 158,379 5,574
0,6 104,860 2,945] 129,547 3,639] 150,19t 4,2191 168,232 4,725 184,436 5,181 199,251 5,597] 212,970 5,982
0,7 130,950 3.082] 161,702 3,806 187412 44111 209,873 4,939] 230,046 5.414) 248,486 5,848} 265,560 6,250
0,8 153,040 3,140] 188,944 3,876] 218,956 44921 245,174 5,030 268,719 5,513} 290,240 5,955} 310,167 6,363
0.9 166,733 3,095] 205,880 3,822 238,600 4,429f 267,197 4,960] 292,875 5,436] 316,346 5,872 338,079 6,276
1,0 155,584 2,738 192,361 3,385] 223,130 3.926] 250,027 4,3991 274,193 4,825} 296,290 5,2131 316,757 5,574
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Juamerp TpyOni (D Tp) 315 mm.

Tonmmua credkH (S ¢T) 6,2 MM,
h/D i= 0,0025 i= 0,003 i = 0,0035 i= 0,004 i= 90,0045 i= 0,005 i = 0,0055

q, i/c v, Mfc q, A/c v, M/c q, 1/¢c v, M/C g, /e v, M/¢ q, /¢ v, M/¢ q, i#/c v, M/¢ q, A/¢ v, mfc

0,3 12,775 0,704 14,241 0,785 15,601 0,860 16,863 0,929 18,064 0,995 19,195 1,058 20,265 1,117
0,4 22,359 0,832 24,896 0,927 27,249 1,014 29,430 1,095 31,507 1,173 33,460 1,245 35,308 1,314
0,5 33,560 0,933 37,340 1,038 40,843 1,136 44,090 1,226 47,180 1,312 50,085 1,393 52,832 1,469
0,6 45,441 1,009 50,533 1,122 55,251 1,226 59,622 1,323 63,781 1,416 67,690 1,503 71,386 1,585
0,7 56,905 1,058 63,262 1,177 69,150 1.286 74,604 1,388 79,793 1,484 84,670 1,575 89,281 1,660
0,8 66,580 1,079 74,009 1,200 80,888 1,311 87,261 1,415 93,323 1,513 99,020 1,605 104,406 1,693
0,9 72,473 1,063 80,568 1,182 88,064 1,292 95,008 1,394 101,614 1,491 107,824 1,582] 113,693 1,668
1,0 67,119 0,933 74,680 1,038 81,686 1,136 88,180 1,226 94,359 1,312 100,170 1,393 105,664 1,469

JAnametp Tpy6s! (D Tp) 315 mm.

Toamuna cresxy (S cT) 6,2 MM,
/D i = 0,006 i= 90,007 i= 0,008 i= 0,009 i= 0,01 i= 0,011 i= 0,012

q, /e v, Mfc q, /¢ v, M/¢c q, /e v, M/c q, /¢ v, Mfc q, ¢ v, M/¢ q, /¢ v, M/c q, afe v, M/c

0,3 21,291 1,173 23,223 1,280 25,032 1,379 26,722 1,472 28,322 1,561 29,841 1,644 31,299 1,725
0,4 37,078 1,380 40,412 1,504 43,531 1,620 46,443 1,729 49,201 1,831 51,816 1,929 54,327 2,022
0,5 55,464 1,542 60,419 1,680 65,053 1,809 69,378 1,929 73,473 2,043 77,356 2,151 81,082 2,255
0,6 74,927 1,663 81,592 1,811 87,823 1,949 93,637 2,078 99,141 2,201} 104,360 2,316 109,367 2,428
0,7 93,697 1,743] 102,009 1,897 109,778 2,0421 117,027 2,177] 123,888 2,304] 130,393 2,425] 136,634 2,541
0,8 109,564 1,776] 119,273 1,934] 128,347 2,081] 136,813 2,218} 144,825 2,348} 152,422 2,471 159,710 2,589
0,9 119,315 1,7501 129,897 1,905 139,788 2,051 149,017 2,186) 157,751 2,314] 166,032 2,436 173,977 2,552
1,0 110,928 1,542 120,839 1,680 130,106 1,809 138,757 1,929] 146,945 2,043] 154,712 2,151 162,164 2,255
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Auamerp Tpy6n: (D Tp) 315 mm.
TomupuHA ¢TenKH (S cT) 6,2 mm.
h/D i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019
q, /e v, Mm/c q, e v, M/c q, 1/c v, mfc q, Ji/c v, M/c q, /¢ v, Mmle q, /e v, M/¢ q, n/c v, M/c
0,3 32,688 1,801 34,023 1,875 35,317 1,946 36,563 2,015 37,771 2,081 38,943 2,146 40,084 2,209
0,4 56,718 2,111 59,015 2,197 61,242 2,280 63,384 2,359 65,462 2,437 67,477 2,512 69,439 '2,585 _
0,5 84,630 2,354 88,037 2,448 91,342 2,540 94,519 2,629 97,600 2,714) 100,589 2,7971 103,497 2,878
0,6 114,133 2,533] 118,711 2,635 123,149 2,734 127,417 2,828] 131,554 2,920F 135,568 3,009] 139,473 3,096
0,7 142,574 2,652 148,279 2,758F 153,810 2,861] 159,127 2,960 164,282 3,055 169,283 3,148] 174,147 3,239
0,8 166,646 2,702 173,308 2,810F 179,766 2,915 185,975 3,015 191,994 3,i13] 197,832 3,207} 203,512 3,300
0,9 181,538 2,663] 188,801 2,770y 195,842 2,873 202,611 2,972 209,173 3,068] 215,539 3,162§ 221,731 3,253
1.0 169,259 2,354] 176,075 2,448| 182,683 2,540] 189,039 2,629] 195,200 2,714] 201,178 2,797 206,993 2,878
JMuamerp Tpy6s1 (D Tp) 315 mm.
Tonuuna creHkH (S cT) 6,2 mm.
h/D i= 0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,07
q, ale v, m/c q, a/c v, M/t q, Ji/c v, m/c q, /e v, M/c q, i/e v, M/c q, /e v, M/c q, n/c v, M/¢
0,3 41,193 2,270 46,347 2,554 50,990 2,810 59,196 3,262 66,381 3,658 72,837 4,013 78,744 4,339
0,4 71,345 2,656 80,199 2,985 88,172 3,282 102,254 3,806] 114,572 4,265] 125,637 4,676] 135,755 5,053
0,5 106,323 2,957 119,445 3,322} 131,256 3,650] 152,107 4,230] 170,339 4,737 186,709 5,192F 201,675 5,609
0,6 143,267 3,180f 160,883 3,571 176,734 3,923] 204,708 4,5441 229,160 5,087F 251,110 5,574} 271,172 6,019
0,7 178,874 3,327} 200,817 3,735] 220,558 4,102] 255,390 4,750] 285,831 5,316] 313,153 5,824] 338,122 6,289
0.8 209,031 3,389 234,048 38041 257,693 4,178} 298,353 4,837F 333,883 5,413] 365,771 5,930] 394,911 6,403
0,9 227,749 3,341} 255,680 3,751 280,810 4,119] 325,148 4,770] 363,895 5,338fy 398,673 5,848} 430,454 6,314
1,0 212,645 2,957 238,890 33220 262,513 3,650 304.215 4,230] 340,678 4,737 373,419 5,192} 403,349 5,609




Tabauna 5
Tpyost Tuna C u3 [IBX (I'OCT P 51613-2000)

Auametp rpydwi (D tp) 50 mm.
Tommuna cTernku (S c1) 1,8 mm.
__'i h/D i= 0,01 i=0,012 i=0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
= q, /e v, M/t q, /e v, M/t q, /¢ v, M/c q, alc v, mfc g, afe v, M/ q, afc v, Mfc q, /¢ v, M/¢

0,3 0,155 (0,364 0,176 0,414 0,196 0,460 0,215 0,503 0,232 0,543 0,248 0,582 0,286 0,671
0,4 0,276 0,437 0,313 0,496 0,348 0,550 0,380 0,60t 0,409 0,648 0,438 0,694 0,504 0,798
0,5 0,419 0,495 0,474 0,561 0,526 0,622 0,574 0,679 0,618 0,731 0,661 0,782 0,760 0,899
0,6 0,571 0,539 0,646 0,610 0,716 0,676 0,781 0,737 0,841 0,794 0,899 0,848 1,032 0,974
0,7 0,719 0,568 0,812 0,642 0,900 0,712 0,981 0,776 1,056 0,835 1,128 0,892 1,295 1,024
0,8 0,842 0,581 0,952 0,656 1,054 0,727 1,149 0,792 1,237 0,853 1,321 0,911 1,516 1,045
0,9 0,915 0,571 1,035 0,646 1,146 0,715 1,249 0,779 1,345 0,839 1,437 0,897 1,649 1,029
1,0 0,838 0,495 0,948} 0,561 1,052 0,622 1,148 0,679 1,237 0,731 1,322 0,782 1,520 0,899

Juametp Tpy6nt (D Tp) 50 mm.

Tonmmuua crenxu (S cr) 1,8 mm.
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i=0,1 i=0,15

q, We v, M/c q, A/c v, m/c q, Ji/c v, M/c q, i/c v, m/c q, i1/c v, M/e q, /e v, m/c g, /e v, M/c

0,3 0,321 0,752 0,353 0,827 0,383 0,897 0.411 0,962 0,437 1,024 0,651 1,526 0,815 1,91¢
0,4 0,564 0,894 0,619 0,980 0,671 1,063 0,720 1,139 0,766 1,212 1,136 1,798 1,418 2,245
0,5 0,850 1,005 0,932 1.102 1,010 1,194 1,081 1,279 1,150 1,360 1,700 2,011 2,119 2,507
0,6 1,153 1,089 1,264 1,193 1,368 1,292 1,465 1,383 1,557 1,470 2,298 2,169 2,862 2,701
0,7 1,446 1,144 1,584 1,253 1,715 1,356 1,836 1,452 1,951 1,543 2,875 2,274 3,577 2,830
0,8 1,693 1,167 1,854 1.278 2,007 1,384 2,148 1,481 2,282 1,574 3,362 2,318 4,183 2,884
0,9 1,842 1,149 2,018 1,259 2,184 1,363 2,338 1,459 2,484 1,550 3,661 2,284 4,555 2,842
1,0 1,700 1,005 1.864 1,102 2.019 1,194 2,163 1,279 2,299 1.360 3,400 2,011 4,239 2,507
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Aunaverp tpybm {D Tp) 63 mm.
Toamuua crenku (S ¢¥) 1,9 mm.
WD i= 0,01 i= 0,012 i= 0,014 i= 0,016 i= 0,018 i=0,02 i= 0,025
g, /e v, Mf¢ q, a/c v, m/e g, St/c v, M/¢ q, afc v, M/c q, /e v, M/e q, n/e v, M/¢ q, /¢ v, M/e
0,3 0,314 0,453 0.355 0,511 0,392 0.565 0,428 0,616 0,461 0,663 0,492 0,709 0,564 0,813
0,4 0,556 0,541 0,627 0,610 0,692 0,673 0,754 0,733 0,811 0,788 0,865 0,841 0,991 0,964
0,5 0,841 0,611 0,947 0,688 1,044 0,759 1,136 0,826 1,221 0,887 1,303 0,947 1,490 1,083
0,6 1,145 0,664 1,288 0,747 1,419 0,823 1,543 0,895 1,658 0,962 1,768 1,025 2,020 1,172
0,7 1,438 0,699 1,617 0,786 1,781 0,866 1,936 0,941 2,080 1,011 2,217 1,077 2,532 1,230
0,8 1,685 0,714 1,894 0,802 2,086 0,884 2,267 0,960 2,435 1,031 2,595 1,099 2,963 1,255
0,9 1,833 0,702 2,060 0,790 2,209 0,870 2,466 0,945 2,649 1,015 2,824 1,082 3,225 1,236
1,0 1,683 0,611 1,894 0,688 2,089 0,759 2,272 0,826 2,443 0,887 2,606 0,947 2,980 1,083
Juamerp TpyOnt (D Tp) ' 63 mMm.
TomuuHa cTenku (S cr) 1,9 mm.
WD i= 0,03 i= 0,035 i= 0,04 i= 0,045 i=0,05 i=90,1 i=0,15
q, /c v, M/c q, e v, M/¢C q, Ve v, mMfc g, /e v, M/c g, i/c v, M/c g, Wc v, mf¢ q, a/c v, M/c
0,3 0,630 0,907 0,691 0,994 0,747 1,075 0,800 1,152 0,850 1,224 1,255 1,806 1,563 2,250
0,4 1,105 1,074 1,209 1,176 1,307 1,271 1,399 1,360 1,485 1,444 2,183 2,123 2,714 2,639
0,5 1,660 1,206 1,816 1,319 1,961 1,425 2,097 1,524 2,226 1,617 3,263 2,371 4,051 2,943
0,6 2,249 1,304 2,459 1,426 2,654 1,539 2,838 1,646 3,011 1,746 4,406 2,555 5,464 3,169
0,7 2,818 1,369 3,079 1,496 3,323 1,615 3,553 1,727 3,769 1,831 5,508 2,676 6,827 3.318
0,8 3,297 1,397 3,603 1,526 3,888 1,647 4,157 1,761 4,408 1,867 6,439 2,728 7,980 3,380
0,9 3,589 1,375 3,922 1,503 4,232 1,622 4,525 1,734 4,799 1,839 7,013 2,688 8,693 3,332
1,0 3,320 1,206 3,631 1,319 3,921 1,425 4,195 1,524 4,452 1,617 6,525 2,371 8,102 2,943
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Auamerp Tpy6p1 (D Tp) 75 mMm,
TonmuHa cTeHkH (S ¢T) 2,2 mm.
h/D i= 0,01 i=0,012 i= 0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
q, Ve v, M/c q, a/e v, M/¢ q, n/c v, M/c q, 1/c v, M/c q, /e v, M/c q, n/c v, M/c q, iife v, M/c
0,3 0,519 0,526 0,584 0,591 0,644 0.652 0,700 0,709 0,753 0,762 0,803 0,812 0,918 0,929
0,4 0,916 0,626 1,029 0,703 1,133 0,775 1,230 0,841 1,322 0,904 1,408 0,963 1,608 1,099
0,5 1,383 0,706 1,551 0,792 1,767 0,872 1,851 0,946 1,988 1,016 2,117 1,081 2,414 1,233
0,6 1,879 0,766 2,106 0,859 2,316 0,944 2,511 1,024 2,696 1,099 2,869 i,170 3,270 1,333
0,7 2,359 0,806 2,642 0,903 2,905 0,992 3,148 1,076 3,379 1,154 3,595 1,228 4,096 1,399
0,8 2,762 0,823 3,094 0,921 3,401 1,013 3,685 1,098 3,955 1,178 4,208 1,253 4,793 1,427
0,9 3,004 0,810 3,366 0,907 3,700 0,997 4,010 1,081 4,303 1,160 4,579 1,234 5,216 1,406
1,0 2,765 0,706 3,102 0,792 3,413 0,872 3,702 0,946 3,976 1,016 4,233 1,081 4,828 1,233
Jduamerp Tpy6n1 (D Tp) 75 mm,
Tonmmnua cTeHkH (S c1) 2,2 mMm.
h/D i=0,03 i= 0,035 i= 0,04 i=0,045 i= 0,05 i=40,1 i= 0,15
q, ale v, M/c q, 1/e v, M/c q, /e v, M/¢ q, n/c v, M/c q, /¢ v, M/c q, Ja/c v, m/c q, alc v, M/¢
0,3 1,022 1,035 1,118 1,132 1,208 1,222 1,292 1,307 1,371 1,388 2,011 2,035 2,498 2,528
0,4 1,788 1,223 1,954 1,336 2,109 1,442 2,254 1,541 2,391 1,635 3,493 2,389 4,331 2,961
0,5 2,683 1,371 2,930 1,497 3,160 1,614 3,375 1,724 3,580 1,829 5,216 2,665 6,459 3,300
0,6 3,631 1,481 3,965 1,617 4,274 1,743 4,564 1,861 4,839 1,973 7,039 2,870 8,707 3,551
0,7 4,547 1,554 4,963 1,696 5,348 1,827 5,710 1,951 6,053 2,068 8,796 3,005 10,875 3,716
0,8 5,320 1,584 5,806 1,729 6,256 1,863 6,679 1,989 7,079 2,109 10,282 3,063 12,710 3,786
0,9 5,791 1,561 6,320 1,703 6,811 1,835 7,272 1,960 7,709 2,077 11,200 3,018 13,847 3,731
1,0 5,365 1,371 5,860 1,497 6,320 1,614 6,751 1,724 7.160 1,829 10,433 2,665 12,918 3,300
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HJuamerp Tpyowi (D Tp) 90 mm.
Tonmuna crervks (S 1) 2,7 mm.
h/D i= 0,01 i= 0,012 i= 0,014 i= 0,016 i= 0,018 i= 0,02 i= 0,025
q, /¢ v, m/c q, a/c v, M/c q, Alc v, M/c q, a/c v, M/c q, n/e v, M/c q, N/c v, Mfc q, /e v, m/c
0,3 0,866 0,610 0,970 0,684 1,066 0,752 1,156 0,815 1,241 0,875 1,321 0,931 1,507 1,062
0,4 1,523 0,725 1,704 0,812 1,871 0,891 2,027 0,965 2,174 1,035 2,313 1,101 2,633] 1,254
0,5 2,295 0,816 2,565 0,913 2,813 1,001 3,047 1,084 3,266 1,162 3,472 1,235 3,949 1,405
0,6 3,115 0,885 3,479 (0,988 3,814 1,083 4,128 1,172 4,423 1,256 4,701 1,335 5,344 1,518
0,7 3,907 0,930 4,362 1,038 4,780 1,137 5,173 1,231 5,541 1,318 5,888 1,401 6.690 1,592
0,8 4,574 0,949 5,106 1,059 5,594 1,160 6,053 1,256 6,484 1,345 6,889 1,429 7,826 1,623
0,9 4,976 0,934 5,556 1,043 6,088 1,143 6,588 1,236 7,057 1,324 7,499 1,407 8,520 1,599
1,0 4,589 0,816 5,130 0,913 5,626 1,001 6,093 1,084 6,531 1,162 6,944 1,235 7,898 1,405
HAduamerp Tpyons (D Tp) 90 mm.
Tonmmuua crenkn (S cr) 2,7 mm,
h/D i= 0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,05 i= 0,1 i=0,15
q, V¢ v, M/¢ q, Ji/c v, m/c q, /e v, m/c q, afc v, m/c q, We v, M/¢ q, a/c v, m/¢ q, n/c v, m/c
0,3 1,675 1,180 1,828 1,289 1,972 1,390 2,107 1,485 2,235 1,575 3,258 2,297 4,037 2,846
0,4 2,924 1,392 3,189 1,519 3,437 1,637 3,670 1,748 3,890 1,852 5,653 2,692 6,991 3,329
0,5 4,381 1,559 4,776 1,699 5,145 1,830 5,491 1,954 5,817 2,070 8,433 3,000 10,417 3,706
0,6 5,926 1,683 6,457 1,834 6,953 1,975 7,419 2,107 7,857 2,231 11,372 3,230 14,035 3,986]
0,7 7,415 1,764 8,078 1,922 8,697 2,069 9,278 2,208 9,825 2,338 14,205 3,380 17,522 4,169
0,8 8,674 1,799 9,448 1,960 16,171 2,110 10,849 2,250 11,488 2,383 16,603 3,444 20,476 4,247
0,9 9,443 1,772 10,288 1,931 11,075 2,078 11,814 2,217 12,511 2,348 18,087 3,394 22310 4,187
1,0 8,762 1,559 9,552 1,699 10,290 1,830 10,982 1,954 11,635 2,070 16,866 3,000 20,833 3,706
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JAnamerp 1pyObi {D 1p) 110 mm.

ToamuHa cTeHku (S 1) 3,2 mm.
h/D i= 0,01 i=0,012 i= 0,014 i= 0,016 i= 0,018 i=0,02 i= 0,025

g, s1/e v, mf¢ q, si/e v, M/¢ q, /e v, Mfc q, a/c v, Mfc q, /e v, Mfc g, ife v, Mf¢ q, A/c v, M/c

0,3 1,523 0,716 1,701 0,800 1,866 0.877 2,020 0,949 2,164 1,017 2,301 1,082 2,616 1,230
0,4 2,672 0,848 2,981 0,947 3,267 1,038 3,533 1,122 3,783 1,201 4,019 1,276 4,563 1,449
0,5 4,018 0,953 4,479 1,063 4,905 1,104 5,300 1,258 5,673 1,346 6,025 1,429 6,834 1,621
0,6 5,447 1,031 6,069 1,149 6,643 1,258 7,175 1,359 7,677 1,454 8,150 1,543 9,239 1,750
0,7 6,826 1,083 7,603 1,206 8,319 1,320 8,984 1,425 9,610 1,525 10,200 1,618 11,559 1,834
0,8 7,990 1,105 8,897 1,231 9,734 1,346 10,511 1,454 11,242 1,555 11,932 1,650 13,519 1,870
0,9 8,695 1,088 9,684 1,212 10,595 1,326 11,441 1,432 12,239 1,532 12,990 1,626 14,720 1,842
1,0 8,035 0,953 8,959 1,063 9,810 1,164 10,601 1,258 11,346 1,346 12,04% 1,429 13,608 1,621

HAuamerp rpyds: (D 1p) 110 mm.

Toenmmuua crenxn (S cr) 3,2 Mm.
WD i=0,03 i= 0,035 i= 0,04 i=0,045 i= 0,05 i= 0,1 i=0,15

q, /¢ v, Mle q, /e v, M/c q, Afc v, M/e g, sife v, Mm/e q, n/c v, mfc q, /e v, M/¢ g, 1/e v, M/¢

0,3 2,901 1,364 3,163 1,487 3,406 1,601 3,635 1,709 3,851 1,810 5,585 2,625 6,900 3,244
0.4 5,056 1,605 5,507 1,749 5,927 1,882 6,322 2,007 6,693 2,125 9,675 3,072 11,932 3,789
0.5 7,566 1,795 8,236 1,954 8,860 2,102 9,446 2,241 9,997 2,372 14,420 3,421 17,764 4,215
0,6 16,224 1,936 11,125 2,107 11,964 2,260 12,752 2,415 13,493 2,555 19,432 3,680 23,921 4,530
0,7 12,787 2,029 13,912 2,207 14,957 2,373 15,949 2,529 16,863 2,676 24,263 3,850 29,853 4,737
0,8 14,954 2,068 16,267 2,250 17,488 2,419 18,636 2,578 19,714 2,727 28,354 3,922 34,880 4,824
0,9 10,284 2,038 17,715 2,217 19,046 2,384 20,297 2,540 21,472 2,687 30,893 3.866 38,008 4,757
1,0 15,132 1,795 16,473 1,954 17,720 2,102 18,893 2,241 19,995 2,372 28,839 3.421 35,529 4,215
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Auamerp vpyos1 (D ) 125 mm.
Tomnuua cTenks (S cr) 3,7 mm.
/D i= 0,01 i=0,012 i= 0,014 i= 0,016 i=0,018 i= 0,02 i= 0,025
g, /e v, M/c q, nfe v, M/c q, /e v, Mfc q, a/c v, M/¢ q, Afe v, M/c q, si/c v, M/¢ q, e v, M/¢
0,3 2,163 0,789 2411 0,880 2,644 0.965 2,857 1,042 3,058 1,116 3,249 1,185 3,688 1,345
0,4 3,790 0,934 4,220 1,040 4,622 1,139 4,991 1,230 5,339 1,316 5,669 1,397 6,426 1,584
0,5 5,694 1,048 6,334 1,166 6,933 1,277 7,482 1,378 7,999 1,473 8,490 1,563 9.616 1,771
0,6 7,714 1,134 8,577 1,260 9,383 1,379 10,122 1,488 10,818 1,590 11,479 1,687 12,993 1,910
0,7 9,663 1,190 10,740 1,323 11,747 1,447 12,668 1,560 13,538 1,667 14,362 1,769 16,250 2,001
0,8 11,308 1,214 12,566 1,349 13,743 1,475 14,819 1,591 15,835 1,700 16,798 1,803 19,003 2,040
0,9 12,308 1,195 13,679 1,329 14,960 1,453 16,134 1,567 17,240 1,674 18,290 1,776 20,693 2,010
1,0 11,388 1,048 12,669 1,166 13,866 1,277 14,963 1,378 15,999 1,473 16,981 1,563 19,231 1,771
Juamerp Tpy6rt (D Tp) 125 mm.
Tonrmuna crenxn (S cr) 3,7 mm.
h/D i=0,03 i= 0,035 i= 0,04 i= 0,045 i= 0,058 i=0,1 i=0,15
q, a/c v, M/c q, Nfc v, M/c q, fi/c v, m/c q, /e v, M/¢ q, Ale v, Mm/c q, i/c v, m/c q, alc v, M/c
0,3 4,085 1,490 4,449 1,623 4,789 1,747 5,107 1,863 5,407 1,972 7,816 2,852 9,642 3,518
0,4 7,111 1,753 7,739 1,907 8,324 2,051 8,872 2,186 9,387 2,313 13,529 3,334 16,662 4,106
0,5 10,634 1,958 11,566 2,130 12,435 2,290 13,248 2,439 14,013 2,580 20,153 3,711 24,792 4,565
0,6 14,362 2,111 15,616 2,295 16,783 2,467 17,876 2,627 18,904 2,778 27,148 3,996 33,371 4,905
0,7 17,958 2,211 19,521 2,404 20,976 2,583 22,338 2,751 23,619 2,908 33,890 4,173 41,639 5,127
0,8 20,998 2,254 22,823 2,450 24,522 2,632 26,113 2,803 27,609 2,964 39,600 4,251 48,645 5,222
0,9 22,868 2,221 24,857 2414 26,709 2,594 28.444 2,763 30,074 2,921 43,149 4,191 53,012 5,149
L0 21,268 1,958 23,133 2,130 24,869 2,290 26,490 2,439 28,026 2,580 40,307 3,711 49,584 4,565
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Huamerp tpyoei (D Tp) 140 mm.
Tonmuna crenxu (S 1) 4,1 mm.
h/D i= 0,009 i= 0,01 i= 0,011 i= 0,012 i= 0,013 i= 0,014 i= 10,015
q, /e v, mfc g, /e v, M/c g, /e v; m/c q, /c v, m/c q, Ji/c v, Mfe q, Ml v, Mfc q, jife v, Mfc
0,3 2,781 0,808 2,963 0,861 3,134 0,910 3,300 0,958 3,457 1,004 3,610 1,048 3,756 1,091
0,4 4,871 0,956 5,186 1,017 5,481 1,075 5.768 1,132 6,040 1,185 6,304 1,237 6,557 1,287
0,5 7,314 1,072 7,783 1,141 8,223 1,205 8,650 1,268 9,056 1,327 9,448 1,385 9,825 1,440
0,6 9,906 1,159 10,538 1,233 11,130 1,302 11,706 1,370 12,252 1,433 12,780 1,495 13,287 1,555
0,7 12,407 1,216 13,196 1,294 13,935 1,366 14,654 1,437 15,335 1,503 15,994 1,568 16,627 1,630
0.8 14,518 1,241 15,440 1,320 16,303 1,393 17,143 1,465 17,939 1,533 18,708 1,599 19,448 1,662
0,9 15,802 1,222 16,807 1,300 17,747 1,372 18,662 1,443 19,529 1,510 20,368 1,575 21,174 1,637
| 1,0 14,628 1,072 15,566 1,141 16,445 1,205 17,300 1,268 18,111 1,327 18,895 1,385 19,649 1,440
Juamerp Tpyont (D Tp) 140 mm.
Tommuua crenku (S ¢1) 4,1 mm.
h/D i= 0,016 i=0,017 i= 0,018 - i=0,019 i= 0,02 i= 0,025 i=0,03
q, /e v, M/c q, alc v, m/c q, Ja/c v, mfc q, alc v, Mfc q, 1/c v, Mfe q, a/c v, M/c q, Afe v, M/c
0,3 3,899 1,133 4,037 1,173 4,171 1,212 4,301 1,249 4,428 1,286 5,019 1,458 5,554 1,613
0.4 6,804 1,335 7,042 1,382 7,274 1,427 7,497 1,471 7,716 1,514 8,737 1,714 9,659 1,895
0,5 10,192 1,494 10,546 1,546 10,891 1,597 11,222 1,645 11,548 1,693 13,065 1,915 14,434 2,116
0,6 13,781 1,612 14,257 1,668 14,722 1,723 15,168 1,775 15,606 1,826 17,645 2,065 19,486 2,280
0,7 17,243 1,690 17,837 1,749 18,417 1,805 18,973 1,860 19,520 1,914 22,063 2,163 24,358 2,388
0,8 20,168 1,724 20,862 1,783 21,539 1,841 22,188 1,896 22,827 1,951 25,798 2,205 28,478 2,434
0,9 21,959 1,698 22,715 1,756 23,453 1,813 24,161 1,868 24,857 1,922 28,095 2,172 31,017 2,398
1,0 20,384 1,494 21,092 1,546 21,782 1,597 22,445 1,645 23,097 1,693 26,129 1,915 28,868 2,116
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Auamerp Tpyoui (D Tp) 140 mm.

Tommuuna crenxs (8 ¢r) 4,1 mm.
h/D i= 0,035 i= 0,04 i= 0,045 i= 0,05 i= 0,06 i= 0,07 i= 0,08

q, We v, M/c q, nfc v, M/¢ g, /e v, mfc q, a/e v, M/c q, n/c v, M/c q, e v, Mf¢ q, /e v, M/¢

0,3 6,043 1,755 6,499 1,888 6,928 2,012 7,333 2,130 8,082 2,347 8,770 2,547 9,408 2,733
0,4 10,501 2,060 11,287 2,215 12.024 2,359 12,720 2,496 14,009 2,749 15.191 2,981 16,288 3,196
0,5 15,685 2,299 16,851 2470 17,946 2,631 18,978 2,782 20,889 3,062 22,641 3,319 24,266 3,557
0,6 21,108 2,477 22,734 2,660 24.205 2,832 25,592 2,994 28,158 3,295 30,510 3,570 32,692 3,825
0,7 26,454 2,593 28,407 2,785 30,239 2,965 31,967 3,134 35,165 3.447 38,095 3,735 40,812 4,001
0,8 30,926 2,643 33,2006 2,838 35,346 3,021 37,363 3,193 41,097 3,512 44,518 3,805 47,690 4,076
0,9 33,685 2,605 36,171 2,797 38.504 2,977 40,703 3,147 44,774 3,462 48,504 3,750 51,963 4,018
1,0 31,370 2,299 33,702 2,470 35,891 2.631 37,956 2,782 41,778 3,062 45,282 3,319 48,533 3,557

Jduamerp TpyOni (D Tp) 140 mm,

Tomuuna crenku (S c1) 4,1 mm.
WD i= 0,09 i=0,1 i=0,11 i=0,12 i=0,13 i= 0,14 i=0,15

q, nle v, M/c q, /e v, M/c q, Ac v, M/c q, /¢ v, m/c q, ifc v, M/C q, /e v, M/e q, /¢ v, M/t

0,3 10,006 2.506 10,569 3,070 11,104 3,225 11,614 3,373 12,101 3,515 12,570 3,651 13,021 3,782
0.4 17,313 3,397 18,281 3,587 19.199 3,767 20,073 3,938 20,909 4,103 21,713 4,260 22,486 4,412
0,5 25,786 3,780 27,218 3,990 28,577 4.189 29,872 4,379 31,110 4,560 32,299 4,735 33,443 4,502
0,6 34,731 4,064 36,653 4,289 38.477 4,502 40,213 4,705 41,874 4,899 43,468 5,086 45,003 5,266
0,7 43,351 4,250 45,745 4,485 48,016 4.707 50,178 4,919 52,246 5,122 54,231 5,317 56,141 5,504
0,8 50,654 4,329 53,449 4,568 56,100 4,794 58,623 5,010 61,037 5,216 03,354 5,414 65,583 5,005
0,9 55,195 4,268 58,242 4,503 61,133 4,727 63,885 4,940 66,517 5,143 69,043 5,339 71,474 5,527
1,0 51,571 3.780 54,436 3,990 57,155 4,189 59,744 4,379 62,220 4,560 64,598 4,735 66,886 4,902
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Hdnamerp Tpyost (D 1p) 160 mm.
Toawnuua crenxu (S c1) 4,7 Mm.
h/D i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01 i=0,011 i= 0,012
q, A/c v, m/c q, e v, m/c q, afc v, Mlc g, n/c v, m/¢ q, /¢ v, M/c q, Wfc v, M/c q, /e v, Mfe
0,3 3,147 0,700 3,455 0,769 3,741 0,832 4,013 0,893 4,270 0,950 4,516 1,005 4,749 1,057
0,4 5,518 0.829 6,053 0,910 6,547 0.984 7,018 1,055 7,462 1,121 7,887 1,185 8.291 1,246
0,5 8,294 0,931 9,090 1,021 9,827 1,103 10,528 1,182 11,190 1,256 11,821 1,327 12,422 1,395
0.6 11,239 1,007 12,312 1,103 13,306 1,192 14,250 1,277 15,141 1,357 15,991 1,433 16,800 1,506
0,7 14,083 1,057 15,422 1,158 16,662 1,251 17,841 1,340 18,952 1,423 20,014 1,503 21,024 1,579
0,8 16,481 1,079 18,046 1,181 19,495 1,276 20,873 1,366 22,171 1,451 23,411 1,532 24,591 1,610
0,9 17,936 1,062 19,642 1,163 21,221 1,257 22,722 1,346 24,137 1,429 25,488 1,509 26,773 1,586
1,0 16,587 0,931 18,179 1,021 19,654 1,103 21,057 1,182 22,379 1,256 23,642 1,327 24,845 1,395
JAuamerp Tpy6nt (D 1p) 160 mm.
Tonumuna creHku (S ¢r1) 4,7 mm.
h/D i= 0,013 i= 0,014 i= 0,015 i= 0,016 i=0,017 i= 0,018 i= 0,019
q, /e v, M/¢ g, a/c v, M/c q, n/c v, M/c q, Ve v, M/¢ q, /e v, M/c q, Wc v, M/c q, J/c v, M/¢
0,3 4,974 1,106 5,189 1,154 5,399 1,201 5,601 1,246 5,796 1,289 5,985 1,331 6,169 1,372
0.4 8,679 1,304 9,050 1,360 9,413 1,415 9,762 1,467 10,099 1,518 10,424 1,567 10,742 1,614
0,5 12,999 1,460 13,552 1,522 14,092 1,582 14,611 1,640 15,111 1,697 15,595 1,751 16,067 1,804
0,6 17,577 1,575 18,321 1,642 19,047 1,707 19,745 1,769 20,418 1,830 21,069 1,888 21,704 1,945
0,7 21,992 1,651 22,920 1,721 23,826 1,789 24,696 1,854 25,536 1,917 26,348 1,978 27,140 2,038
0,8 25,722 1,684 26,807 1,755 27,865 1,824 28,881 1,890 29,862 1,955 30,810 2,017 31,735 2,077
0,9 28,0006 1,659 29,188 1,729 30,342 1,797 31,449 1,863 32,518 1,926 33,552 1,987 34,560 2,047
1,0 25,998 1,460 27,105 1,522 28,184 1,582 29,221 1,640 30,222 1,697 31,190 1,751 32,135 1,804




b}

Hpopomxenne Tabnmiibt 5

Jnametp Tpyom (D Tp) 160 mm.
Tonusnua crenxu (S c1) 4,7 mm.
h/D i= 0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05 i= 0,06 i= 0,67
g, 1/c v, M/c q, afc v, Mfe q, /¢ v, Mfc q, e v, m/e g, St/c v, M/c g, Jlc v, m/c q, n/c v, Mic
0,3 6,349 1,412 7,187 1,599 7,944 1,767 9,284 2,065 10,462 2,327 11,521 2,563 12,493 2,779
0,4 11,052 1,661 12,497 1,878 13,801 2,074 16,107 2,420 18,132 2,725 19,953 2,998 21,622 3,249
0,5 16,527 1,856 18,673 2,097 20,609 2,314 24,031 2,698 27,035 3,035 29,734 3,338 32,207 3,616
0,6 22,322 2,000 25,208 2,259 27,810 2,492 32,407 2,904 36,440 3,266 40,064 3,590 43,383 3,888
0,7 27,911 2,096 31,508 2,366 34,752 2,609 40,481 3,040 45,506 3,417 50,020 3,756 54,155 4,066
0,8 32,636 2,136 36,837 2,411 40,625 2,659 47,315 3,097 53,183 3,481 58,453 3,826 63,279 4,142
0,9 35,542 2,105 40,122 2,376 44,250 2,621 51,544 3,053 57,941 3,431 63,687 3,772 68,950 4,083
1,0 33,054 1,856 37,347 2,097 41,218 2,314 48,063 2,698 54,069 3,035 59,467 3,338]° 64,414 3,616
Jnamerp Tpyosr (D Tp) 160 mm.
Tommuua crenks (S c1) 4,7 mm,
WD i= 0,08 i= 0,09 i=0,1 i=0,11 i= 0,12 i=0,14 i=0,15
q, e v, M/¢ q, W/e v, mfc q, a/c v, m/¢ q, alc v, M/c q, /e v, M/¢ g, a/c v, M/¢ q, a/c v, M/c
0,3 13,394 2,980 14,238 3,167 15,034 3,344 15,788 3,512 16,507 3,672 17,858 3,973 18,493 4,114
0,4 23,169 3,482 24,617 3,699 25,983 3,905 27,277 4,099 28,510 4,284 30,824 4,632 31,913 4,796
0,5 34,498 3,873 36,642 4,114 38,664 4,341 40,580 4,556 42,405 4,761 45,829 5,145 47,440 5,326
0,6 46,459 4,163 49,335 4,421 52,047 4,664 54,617 4,895 57,064 5,114 61,656 5,525 63,817 5,719
0,7 57,984 4,354 61,506 4,623 64,943 4,876 68,143 5,117 71,189 5,345 76,905 5,775 79,594 5,976
0,8 67,750 4,435 71,931 4,708 75,873 4,966 79,607 5,211 83,163 5,443 89,834 5,880 92,973 6,086
0,9 73,825 4,372 78,384 4,642 82,683 4,897 80,756 5,138 90,633 5.368 97,909 5,798] 101,332 6,001
1,0 68,997 3,873 73,284 4,114 77,328 4,341 81,160 4,556 84,809 4,761 91,057 5,145 94,880 5,326
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JAunamertp Tpyont {D Tp) 200 mm,

Toamuna crenxu (S ¢1) 5,9 mm.
h/D i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01

q, Ji/c v, M/¢ q, /e v, m/c q, /e v, M/cC q, /¢ v, M/c q, /e v, M/¢ q, a/c v, M/c q, W'e v, M/¢

0,3 4,561 0,650 5,220 0,744 5,824 0,830 6,381 0,909 6,895 (,982 7,385 1,052 7,844 1,117
0,4 7,999 0,770 9,142 0,880 10,186 0,980 11,151 1,073 12,039 1,158 12,886 1,240 13,679 1,316
0,5 12,024 0,864 13,727 0,987 15,283 1,099 16,719 1,202 18,041 1,297 19,302 1,388 20,481 1,473
0,6 16,296 0,935 18,591 1,067 20,689 1,187 22,622 1,298 24,402 1,400 26,099 1,498 27,686 1,589
0,7 20,420 0,982 23,286 1,120 25,904 1,245 28,317 1,362 30,538 1,468 32,655 1,570 34,635 1,665
0,8 23,898 1,002 27,247 1,142 30,306 1,270 33,126 1,388 35,721 1,497 38,194 1,601 40,507 1,698
0,9 26,008 0,986 29,657 1,125 32,991 1,251 36,063 1,368 38,890 1,475 41,586 1,577 44,107 1,673
1,0 24,047 0,864 27,453 0,987 30,567 1,099 33,43¢% 1,202 36,082 1,297 38,604 1,388 40,962 1,473

JMuamerp Tpyonr (D Tp) 200 mm.

Tonmuna crenk (S ¢r) 5,9 mm.
/D i= 0,011 i= 0,012 i= 0,013 _ i= 0,014 i= 0,015 i= 0,016 i= 0,017

q, t/c v, M/c q, /¢ v, M/e q, a/c v, M/e q, n/c v, M/c q, a/c v, m/c g, Ji/c v, M/¢ q, /e v, M/c

0,3 8,285 1,180 8,705 1,240 9,107 1,297 9,494 1,352 9,870 1,406 10,230 1,457 10,581 1,507
0.4 14,441 1,390 15,165 1,459 15,859 1,526 16,527 1,590 17,174 1,653 17,796 1,712 18,401 1,771
0,5 21,615 1,554 22,690 1,631 23,722 1,705 24,714 1,777 25,677 1,846 26,600 1,912 27,499 1,977
0,6 29,211 1,676 30,658 1,759 32,045 1,839 33,380 1,916 34,674 1,990 35,916 2,061 37,124 2,130
0,7 36,538 1,757 38,342 1,844 40,073 1,927 41,737 2,007 43 351 2,084 44,899 2,159 46,405 2,231
0,8 42,730 1,791 44.837 1.879 46,859 1,964 48,803 2,046 50,088 2,125 52,496 2,200 54,255 2,274
0,9 46,529 1,765 48,826 1,852 51,029 1,935 53,148 2,016 535,203 2,093 57,174 2,168 59,091 2,241
1,0 43,230 1,554 45,381 1,631 47,444 1,705 49,429 1,777 51,354 1,846 53,201 1,912 54,998 1,977
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JAnamerp Tpy6st (D Tp) 200 mm.
Tonmuna crenxn (S 1) 5,9 mm.
h/D i= 0,018 i=0,019 i= 0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05
q, afc v, Mfc q, /¢ v, M/¢ g, /¢ v, Mm/¢ q, J1/c v, mfc g, ¢ v, M/¢ q, n/c v, M/t q, Ve v, m/c
0,3 10,920 1,555 11,248 1,602 11,570 1,648 13,069 1,862 14,421 2,054 16,815 2,395 18,913 2,694
0,4 18,985 1,827 19,549 1,881 20,100 1,935 22,686 2,183 25,012 2,407 29,129 2,803 32,732 3,150
0,5 28,366 2,039 29,204 2,100 30,030 2,159 33,860 2,434 37,311 2,682 43414 3,121 48,755 3,505
0,6 38,289 2,197 39,417 2,262 40,527 2,326 45,673 2,621 50,309 2,887 58,505 3,357 65,673 3,769
0,7 47,858 2,301 49,263 2,369 50,647 2,435 57,061 2,744 62,838 3,021 73,049 3,512 81,978 3,942
0,8 55,951 2,345 57,592 2,414 59,208 2,482 66,698 2,796 73,444 3,078 85,366 3,578 095,790 4,015
0,9 60,940 2,311 62,729 2,379 64,491 2,446 72,656 2,755 80,011 3,034 93,009 3,527} 104,375 3,958
1,0 56,731 2,039 58,409 2,160 60,060 2,159 67,720 2,434 74,622 2,682 86,829 3,121 97,509 3,505
Jdnamerp Tpyon (D Tp) 200 mm.
Tommuua crenxn (S cr) 5,9 mm.
WD i= 0,06 i= 0,07 i=0,08 i= 0,09 i=0,1 i=0,11 i=0,12
q, alc v, M/c q, N/c v, M/c q, a/c v, M/¢ q, nlc v, M/¢ q, Jt/c v, Mm/c q, ale v, m/c g, 1/ v, M/c
0,3 20,803 2,963 22,533 3,210 24,138 3,438 25,640 3,652 27,056 3,854 28,398 4,045 29,678 4,228
0,4 35,977 3,462 38,945 3,748 41,699 4,013 44,274 4,260 46,701 4,494 49,001 4,715 51,194 4,926
0,5 53,561 3,851 57,956 4,167 062,033 4,460 65,845 4,734 69,436 4,992 72,839 5,237 76,082 5,470
0,6 72,122 4,139 78,020 4,477 83,488 4,791 88,600 5,084 93,416 5,361 97,979 5,622 102,326 5,872
0,7 90,009 4,328 97,353 4,681 104,161 5,008]1 110,525 5,314] 116,520 5,602 122,199 5,875} 127,610 6,136
0,8 105,166 4,.408] 113,738 4,767] 121,685 5,1001 129,113 5,4121 136,110 5,705] 142,738 5,983 149,053 6,247
0,9 114,599 4.346) 123,946 4,7001 132,613 5,029] 140,713 5,330f 148,343 5,626] 155,572 5,900} 162,460 6,101
1,0 107,121 3,851 115,912 4,167F 124,066 4460 131,689 4,734] 138,871 49921 145,677 5,237 152,163 5,470
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dAuametp Tpyosi (D Tp) 225 mm.

Tonummua crenkn (S 1) 6,6 MM.
h/D i= 0,004 i= 0,005 i= 0,006 i= 0,007 i= 0,008 i= 0,009 i= 0,01

q, hfc v, M/C q, /¢ v, M/c q, J1/c v, m/¢ g, /e v, M/c q, /¢ v, m/c g, sv/¢ v, M/¢ q, A/¢c v, M/t

0,3 6,324 0,711 7,234 0,814 8,054 0,906 8,810 0,991 9,522 1,071 10,184 1,145 10,812 1,216
0,4 11,076 0,842 12,653 0,961 14,072 1,069 15,379 1,168 16,608 1,262 17,751 1,349 18,835 1,431
0,5 16,634 0,944 18,983 1,078 21,096 1,198 23,041 1,308 24,870 1,412 26,570 1,508 28,182 1,600
0,6 22,531 1,021 25,696 1,164 28,541 1,293 31,160 1,412 33,622 1,523 35,908 1,627 38,077 1,725
0,7 28,221 1,071 32,173 1,221 35,723 1,356 38,991 1,480 42,063 1,597 44,915 1,705 47,620 1,808
0,8 33,023 1,093 37,640 1,246 41,789 1,383 45,607 1,509 49,195 1,628 52,527 1,738 55,686 1,843
0,9 35,943 1,076 40,974 1,227 45,495 1,362 49,655 1,487 53,566 1,604 57,197 1,713 60,641 1,816
1,0 33,268 0,944 37,966 1,078 42,191 1,198 46,082 1,308 49,740 1,412 53,139 1,508 56,363 1,600

Junamerp vpyost (D Tp) 225 mMm.

Tonmuna crenxu (S c1) 6,6 MM.
WD i= 0,011 i= 0,012 i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017

q, alc v, mic q, /e v, M/t q, a/c v, M/c q, n/c v, M/C q, /e v, Mfc q, A/c v, M/¢ q, a/c v, M/c

0,3 11,410 1,283 11,984 1,348 12,532 1,410 13,058 1,469 13,567 1,526 14,062 1,582 14,538 1,635
0,4 19,867 1,509 20,857 1,585 21,803 1,657 22,709 1,725 23,586 1,792 24,439 1,857 25,259 1,919
0,5 29,716 1,687 31,186 1,770 32,592 1,850 33,938 1,927 35,240 2,000 36,506 2,072 37,725 2,141
0,6 40,140 1,819 42,117 1,908 44,008 1,994 45,818 2,076 47,568 2,155 49,270 2,232 50,908 2,367
0,7 50,193 1,906 52,659 1,999 55,016 2,089 57,273 2,174 59,455 2,257 61,577 2,338 63,619 2,415
0,8 58,692 1,942 61,572 2,038 64,325 2,129 66,961 2,216 69,510 2,300 71,987 2,382 74,372 2,461
0,9 63,917 1,914 67,056 2,008 70,057 2,098 72.930 2,184 75,708 2,267 78,409 2,348 81,008 2,426
1,0 59,431 1,687 62,372 1,770 65,183 1,850 67,876 1,927 70,480 2,000 73,012 2,072 75,450 2,141
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JAnamerp Tpy6n! (D rp) 225 mm.
TonmuHa cTeHkH (S ¢T1) 6,6 MM™.
h/D i= 0,018 i=0,019 i= 0,02 i= 0,025 i= 0,03 i= 0,04 i= 0,05
q, n/c v, M/t q, Jifc v, M/¢ q, M/e v, M/C q, 1/¢ v, M/¢ q, /¢ v, m/c q, a/c v, Mfc q, ale v, M/c
0,3 14,999 1,687 15,447 1,737 15,886 1,787 17,924 2,016 19,763 2,223 23,016 2,589 25,867 2,909
0,4 26,053 1,979 26,824 2,038 27,581 2,096 31,087 2,362 34,250 2,602 39,840 3,027 44,736 3,399
0,5 38,903 2,208 40,047 2,273 41.171 2,337 46,373 2,632 51,064 2,899 59,348 3,369 66,601 3,781
0,6 52,491 2,378 54,029 2,448 55,539 2,516 62,527 2,833 68,827 3,118 79,949 3,622 89,683 4,063
0,7 65,592 2,490 67,508 2,563 69,390 2,634 78,099 2,965 85,948 3,263 99,803 3,789] 111,925 4,249
0,8 76,677 2,538 78,914 2,612 81,112 2,684 91,281 3,021 100,445 3,324] 116,621 3,859] 130,772 4,328
0,9 83,521 2,501 85,960 2,574 88,356 2,646 99,442 2,978} 109,433 3,277 127,070 3,805] 142,502 4,267
1,0 77,806 2,208 80,094 2,273 82,342 2,337 92,746 2,632 102,127 2,899 118,697 3,369 133,203 3,781
Juamerp tpyosi (D Tp) 225 mm.
Tosmnuna credku (S cr) 6,6 MM.
h/D i= 0,06 i=0,07 i= 0,08 i=0,09 i=0,1 i=0,11 i=0,12
g, s v, M/c q, /e v, M/c q, n/e v, M/c q, /e v, M/c q, 1/e v, M/¢ g, /¢ v, Mfc q, /e v, M/C
0,3 28,432 3,198 30,782 3,462 32,960 3,707 34,998 3,936 36,919 4,152 38,740 4,357 40,474 4,552
0,4 49,137 3,733 53,168 4,040 56,902 4,323 60,394 4,589 63,686 4,839 66,305 5,076 69,776 5,301
0,5 73,118 4,151 79,085 4,489 84,611 4,803 89,779 5,096 94,648 5,373 99,262 5,635] 103,655 5,884
0,6 98,426 4,460 106,430 4,822 113,841 5,158} 120,771 54721 127,299 5,768] 133,484 6,048 139,372 6,315
0,7 122,812 4,662} 132,778 5,041] 142,004 5,391] 150,629 5,718f 158,754 6,027} 166,452 6,319 173,779 6,597
0,8 143,481 4,748] 155,113 5.133] 165,881 5,490f 175,948 5,823} 185,430 6,1371 194,414 6,434] 202,966 6,717
0,9 156,360 4,682] 169,045 5,062] 180,788 54131 191,767 5,7421 202,109 6,052] 211,907 6,345} 221,234 6,624
1,0 146,236 4,151} 158,171 44891 109,223 4,803} 179,558 5,096 189,296 5,373] 198,524 5,635} 207,309 5,884
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Juamerp Tpyont (D Tp) 280 mm.
TomuuHa cTeHKH (S ¢T) 8,2 mm.
/D i = 0,003 i= 0,0035 i= 0,004 i= 0,0045 i= 0,005 i= 0,0055 i= 0,006
q, /¢ v, m/c q, jlc v, M/c q, /e v, M/cC q, /e v, mfc q, i/e v, Mf¢ q, i/e v, M/¢ q, Ji/c v, m/c
0,3 9,735 0,707 10,678 0,775 11,564 0,840 12,389 0,900 13,174 0,957 13,922 1,011 14,641 1,063
0,4 17,043 0,836 18,675 0,916 20,209 0,991 21,636 1,061 22,993 1,128 24,285 1,191 25,528 1,252
0,5 25,587 0,938 28,018 1,027 30,302 1,110 32,426 1,188 34,447 1,262 36,368 1,333 38,217 1,401
0,6 34,650 1,014 37,926 1,109 41,001 1,199 43,861 1,283 46,582 1,363 49,168 1,438 51,656 1,511
0,7 43,395 1,064 47,485 1,164 51,323 1,258 54,893 1,345 58,287 1,429 61,514 1,508 64,618 1,584
0,8 50,775 1,085 55,554 1,187 60,039 1,283 64,210 1,372 68,176 1,457 71,945 1,537 75,571 1,615
0,9 55,268 1,068 60,475 1,169 65,362 1,263 69,907 1,351 74,229 1,435 78,336 1,514 82,288 1,591
1,0 51,173 0,938 56,036 1,027 60,603 1,110 64,852 1,188 68,894 1,262 72,736 1,333 76,434 1,401
JMuamerp Tpy6n1 (D Tp) 280 mm.
ToenmuHua creHkH (S ¢1) 8,2 mm.
h/D i= 0,0065 i= 0,007 i= 0,008 i= 0,009 i= 9,01 i= 0,011 i= 0,012
q, e v, M/¢ q, i/c v, M/c q, /¢ v, Mfc ;1, ale v, M/c q, afe v, M/c q, /e v, M/e q, i/¢ v, mlc
0,3 15,322 i,113 15,983 1,161 17,237 1,252 18,418 1,337 19,531 1,418 20,593 1,495 21,607 1,569
0,4 26,703 1,310 27,844 1,366 30,008 1,472 32,045 1,572 33,964 1,666 35,795 1,756 37,541 1,841
0,5 39,965 1,465 41,661 1,527 44,879 1,645 47,905 1,756 50,755 1,860 53,475 1,960 56,068 2,055
0,6 54,009 1,580 56,290 1,647 60,618 1,773 64,688 1,892 68,520 2,004 72,176 2,111 75,662 2,213
0,7 67,553 1,656 70,399 1,725 75,796 1,858 80,871 1,982 85,0649 2,099 90,207 2.211 94,553 2,317
0,8 78,999 1,088 82,324 1.759 88,628 1,894 94,556 2,020] 100,137 2,139] 105,460 2,253] 110,535 2,362
0,9 86,025 1,663 89,648 £,733 96,519 1,866 102,980 1,991} 109,064 2,108} 114,865 2,220] 120,398 2,327
1,0 79,931 1,465 83,323 1,527 89,757 1.645 95,810 1,756] 101,511 1,860 106,949 1,960 112,137 2,055
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JAuamerp Tpy6sn1 (D Tp) 280 mm.
Tomnnua ctenxu (S cr) 8,2 mm,
h/D i=0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i= 0,019
q, ifc v, m/c q, A/c v, mic q, i/c v, m/c g, afe v, mfc q, J/c v, M/c q, /e v, Mf¢ q, /e v, M/C
0,3 22,577 1,639 23,510 1,707 24,413 1,773 25,284 1,836 26,129 1,897 26,948 1,957 27,142 2,014
0,4 39,213 1,923 40,818 2,002 42,373 2,078 43,873 2,152 45,326 2,223 40,736 2,292 48,102 2,359
0,5 58,549 2,146 60,933 2,233 63,239 2,318 65,405 2,399 67,622 2,478 69,712 2,555 71,738 2,629
0,6 78,996 2,311 82,199 2,404 85,299 2,495 88,289 2,583 91,186 2,667 93,994 2,749 96,716 2,829
0,7 98,709 2,419 102,701 2,517} 106,564 2,6121 110,291 2,703F 113,901 2,792] 117,401 2,877 120,792 2,960
0.8 115,389 2,465] 120,051 2,565] 124,561 2,661] 128,913 2,754} 133,129 2,844] 137,215 2,932 141,175 3,016
0,9 125,689 2,430] 136,771 2,528] 135,689 2,623] 140,433 2,715 145,029 2,803] 149,484 2,890] 153,801 2,973
1,0 117,098 2,146] 121,865 2,233) 126,479 2,318] 130,930 2,399] 135,244 2,478 139,425 2,555} 143,477 2,629
Juamerp TpyGsi (D 1p) 280 mm.
Toamuna crenkn (S cr) 8,2 mm.
h/D i= 0,02 i=003 i= 0,04 i= 0,05 i= 0,06 i= 0,07 i=0,08
q, afc v, M/c q, sv/e v, M/¢ q, /c v, Mfc q, N/c v, M/c q, We v, M/c q, n/fc v, Mm/c q, Ve v, M/C
0,3 28,514 2,070 35,366 2,568 41,104 2,985 46,128 3,349 50,648 3,678 54,783 3,978 58,617 4,256
0,4 49,429 2,425 61,205 3,002 71,056 3,485 79,675 3,908 87,425 4,288 94,512 4,636f 101,080 4,958
0,5 73,707 2,701 91,163 3,341 105,756 3,876F 118,516 4,343] 129,986 4,764 140,472 5,148) 150,186 5,504
0,6 99,359 2,906} 122,796 3,592 142,379 4,165} 159,496 4,665 174,879 5,115] 188,940 5,527f 201,963 5,908
0,7 124,085 3,041] 153,282 3,757 177,669 4,354] 198,982 4,877f 218,132 5,346 235,633 5,775} 251,843 6,172
0,8 145,020 3,098] 179,107 3,8271 207,576 4.435] 232,454 4,966] 254,805 5,444} 275,232 5,880 294,149 6,285
0,9 157,993 3,054 195,159 3,773} 226,202 4,373] 253,332 4897 277,707 5,368] 299,985 5,799} 320,617 6,198
1,0 147,413 2,701y 182,327 3.341F 211,512 3,876f 237,032 4,3431 259,971 4,764] 280,943 5,148 300,372 5,504
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Juamevp Tpyon: (D Tp) 315 mm.

Tomuuuna crenkyn (S c1) 9,2 Mm.

h/D i= 0,0025 i= 0,003 i= 90,0035 i= 0,004 i= 0,0045 i= 0,005 i= 0,0055
q, A/c v, M/t q, n/c v, mfc q, /¢ v, M/¢ q, 1/c v, m/c q, Ve v, mM/c q, /e v, Mm/c q, /e v, M/¢
0,3 12,084 0,693 13,481 0,773 14,770 0,847 15,973 0,916 17,105 0,981 18,174 1,042 19,195 1,101
0,4 21,153 0,820 23,572 0,913 25,802 1,000 27,883 1,080 29,840 1,156 31,686 1,228 33,448 1,296
0,5 31,755 0,919 35,358 1,024 38.680 1,120 41,777 1,209 44,688 1,294 47,435 1,373 50,056 1,449
0,6 43,001 0,994 47,856 1,106 52,329 1,209 56,499 1,305 60,418 1,396 64,114 1,481 67,640 1,563
0,7 53,853 1,043 59,913 1,160 65,496 1,268 70,701 1,369 75,590 1,463 80,201 1,553 84,600 1,638
0,8 63,011 1,063 70,093 1,183 76,616 1,293 82,697 1,396 88,408 1,492 93,795 1,583 98,934 1,670
0,9 68,587 1,047 76,303 1,165 83,411 1,274 90,037 1,375 96,262 1,470 102,132 1,559} 107,733 1,645
1,0 63,510 0,919 70,717 1,024 77,360 1,120 83,555 1,209 89,377 1,294 94,869 1,373] 100,111 1,449
Huametp Tpy6n (D 1p) 315 mm.

TonmuHa cTenku (S cr) 9,2 MM,

h/D i= 0,006 i = 0,007 i= 0,008 _ i= 0,009 i= 0,01 i= 0,011 i= 0,012
q, n/e v, M/c q, nlc v, M/e q, 1/c v, M/c q, jafe v, Mfc g, /e v, M/c q, n/c v, m/c q, A/c v, m/c

0,3 20,166 1,157 22,000 1,262 23,712 1,360 25,320 1,452 26,836 1,539 28,280 1,622 29,656 1,701
0,4 35,126 1,361 38,289 1,483 41,242 1,598 44,013 1,705 46,626 1,806 49,113 1,903 51,483 1,995
0,5 52,550 1,521 57,251 1,657 61,638 1,784 65,755 1,903 69,635 2,016 73,328 2,123 76,845 2,224
0,6 70,996 1,640 77,319 1,786 83,219 1,923 88,753 2,051 93,969 2,171 98,931 2,286] 103,658 2,395
0,7 88,785 1,719 96,671 1,871 104,028 2,0141 110,928 2,1471 117,431 2,273 123,616 2,393 129,508 2,507
0,8 103,823 1,752 113,034 1,907} 121,626 2,053] 129,685 2,188] 137,279 2,317} 144,503 2,439F 151,383 2,555
0,9 113,061 1,726 123,101 1,880 132,467 2,0231 141,251 2,157 149,529 2,283 157,403 2,403] 164,904 2,518
1,0 105,100 1,521} 114,502 1,657} 123,277 1,784} 131,510 1,903 139,271 2,016] 146,655 2,1231 153,690 2,224
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Auamerp Tpyon! (D Tp) 315 mm.
Tonmuna crenxn (S cr) 9,2 MM.
WD i= 0,013 i= 0,014 i= 0,015 i= 0,016 i= 0,017 i= 0,018 i=0,019
q, Ve v, M/c q, sifc v, m/c q, a/c v, M/c q, a1/e v, M/c q, n/c v, m/c q, alc v, m/c q, /¢ v, M/¢
0,3 30,982 1,777 32,250 1,850 33,476 1,920 34,661 1,988 35,803 2,053 36,916 2,117 38,000 2,179
0,4 53,764 2,083 55,947 2,168 58,057 2,249 60,095 2,328 62,060 2,404 63,972 2,479 65,837 2,551
0,5 80,231 2,322 83,469 2,416 86,599 2,507 89,623 2,594 92,536 2,679 95,372 2,761 98,136 2,841
0,6 108,207 2,500 112,558 2,6011 116,762 2,698] 120,824 2,7921 124,736 2,8821 128,545 2,970 132,257 3,056
0,7 135,177 2,617 140,599 2,722} 145,837 2,823] 150,899 2,921 155,773 3,016] 160,519 3,107] 165,144 3,197
0,8 158,003 2,666] 164,334 2,773] 170,451 2,876] 176,361 2,976] 182,052 3,072 187,594 3,166] 192,993 3,257
0,9 172,121 2,628] 179,023 2,733] 185,692 2,835} 192,134 2,934y 198,340 3,028] 204,382 3,121} 210,269 3,210
1,0 160,461 2,322} 166,938 2,416f 173,197 2,507 179,245 2,594 185,071 2,679 190,744 2,761} 196,273 2,841
- Auamerp Tpy6n! (D Tp) 315 mm.
ToamuHa crenxu (S ¢1) 9,2 mm.
h/D i= 0,02 i= 0,025 i= 0,03 i=0,04 i= 0,05 i= 0,06 i= 0,07
q, /e v, Mfc q, Alc v, M/c g, i/e v, M/c q, /e v, Mfe q, W/e v, M/¢C q, /¢ v, M/c q, nfc v, mfc
0,3 39,053 2,240 43,946 2,520 48,355 2,773 56,146 3,220 62,968 3,611 69,098 3,963 74,707 4,285
0,4 67,648 2,621 76,054 2,947 83,625 3,240 96,995 3,758] 108,693 4,211} 119,200 4,618] 128,809 4,990
0.5 100,821 2918] 113,281 3,279F 124,497 3,604] 144,296 4,177] 161,610 4,678] 177,156 5,128] 191,368 5,539
0,6 135,862 3,139] 152,588 3,525) 167,642 3.873] 194,206 4,487y 217,427 5,024] 238,273 5,505y 257,326 5,945
0,7 169,635 3,284] 190,470 3,687} 209,219 4,050 242,295 4,6901 271,205 5,250 297,152 5,7521 320,866 6,211
0,8 198,237 3,345 222,561 3,756 244,449 4,125 283,059 4,777 316,802 5,340} 347,086 5,857] 374,761 6,324
| 09 215,986 3,298| 242,508 3,703] 266.374 4,067 308,477 47101 345,276 5,272} 378,303 5,776} 408,487 6,237
S] 1,0 201,643 29181 226,561 3,279 248,995 3,604 288,592 4,1771 323,220 4,678] 354,312 5,128] 382,736 5,539
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