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1.

3aganue No

[pynna

(cbamunusa, nHuumansl)

3aanue

Boga u3 Touku Boj03abopa HacOoCOM MoaaeTcsl B Oak, U3 KOTOPOTO MEPETeKaeT B TOUKY
«K».

HcxonHble NaHHBIE 11 COOTBETCTBYIOIIETO BapWaHTa MPHUBEICHBI B TaOiMIle Ha
cTpaHuile 3.

TpeOyertcs onpeneanTs:

W

Te BenuuuHbl, KOTOpblE B TaliuiEe 0003HAUeHBl 3HAKOM Bompoca. BemnuuHb
JIABJICHUI OMPECNIUTh B TEX €IMHUIIAX, KOTOPhIC YKa3aHbI B TAOJIHIIE.

Cuny naBieHUs BOABI Ha JIIOK B CTeHKE 0Oaka W TIIYOMHY MOTPYKEHUS TOYKH
MPUIOXKEHUSI TOM CUITBI (LIEHTP JABICHUS).

Pacxoapl BOJbI Ha BCeX y4acTKax BOJOBOJOB (Kak /10 0aka, Tak W TOCJE HEro) u
PEXKUMBI JABUKCHHS BOJIBI B HUIX.

KaxoBa 6yneT CKOPOCTb UCTCUYCHUA BOJALI U3 OTBCPCTUA PACIIOIIOKCHHOI'O B JTHC Oake.

OnpenennTL YBCIIMUCHUC JABJICHHUA B BOJOBOAC 2 IIpu aBapHﬁHOﬁ OCTaHOBKEC HacocCa

Hcxonusle naHHbIe
Hcxonnble qaHHbIE TPUBEEHBI B TAOJIHIIE.

B Tabnuiie ucnonb30BaHbl CAEAYIONIUE COKPAIICHUS: “M. PT. CT.” — METPBI PTYTHOTO
cToii0a; “M. B. CT.” — METPBI BOJSHOTO CTOJI0a; “MaH” — MAaHOMETPUUECKOE JTaBJICHUE;
“Bak” — BaKyMETpHUECKOe JaBJIeHHE, “a0c” — aOCOIIOTHOE JTaBIICHUE.

Cuutath YpOBEHb BOJbI B 0aKke MOCTOSHHBIM, (TO €CTh CKOJBKO BOJbI MOCTYMAET IO
BOJZIOBONY 2 B 0aK, CTOJILKO U OTBOJUTCS MO BOAOBOY 3).

ITnotHOCTH: Boasl — 1000 kr/m’, crmpra — 790 kr/m®, prytr — 13600 kr/m°.
AtMmocdeproe nasinenune: 0,755 M. pT. CT.
KoodhduimenT knHeMatndeckoi Bsiskoctd Bogsr: 1,3-10° m%/c

AOCOTIOTHAsE SKBUBAJICHTHAS [IIEPOXOBATOCTH BOJOBOIOB (A, ):
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e [loTepu Hamopa Ha MECTHBIE CONPOTHUBIIEHUS CUUTATh paBHbIMU 20% moTeppb Hamopa
no anune. [Torepsimu Hamopa B Oake 1 Hacoce MpUHEOpeyb.

o KoaddumueHT conpoTruBIeHHs OTBEpCTHs B AHE Oaka &,,=0,06
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Zy M
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Vg , Bak, aT

Bognosox 1: [Iluamerp, mm / [InmuHa, M
Bomoson 2: lnametp, MM / Jlmuna, m
BonoBog 3: Jlmamerp, MM / JIuHa, M
Bognosog 4: [luametrp, mm / Jlnuna, M
Bomoson 5: Iunametp, mm / [Inmuna, m
Bognosog 6: [luamerp, mm / Jlnuna, M
Ze M

P« abc, aT

120
115
110
0,3x0,2 m
50
MaH
?ar
abce
1,8 bap
MaH
? M.B.CT
90
82
?
8
0,5
300/12
200/ 75
250/ 150
80/ 200
400/ 100
600/ 300
?
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Bomoson 1: Iuametp, mm / Jmuna, m
BonoBox 2: Jlmamerp, mm / JlnuHa, M
Bognosog 3: [luamerp, mm / Jlnuna, M
Bomoson 4: Inametp, mm / [{nmuna, m
Bognosog 5: luametrp, mm / Jlnuna, M
Ze M

P« abc, aT

he, M
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90
0,4 m
0,5
55
2,5
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Zy M
P, , abc, aT
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Bomoson 1: Iuametp, mm / JlmuHa, m
BonoBox 2: Jlmamerp, mm / lnuHa, M
Bognosog 3: [luametrp, mm / Jlnuna, M
Bonoson 4: Inametp, mm / [{nmuna, m
Bognosog 5: luametrp, mm / [lnuna, M
Bomosoa 6: Inametp, mm / [Inmuna, m
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h, ,m
B, rpan
Po
P1
P2
Zy, M
Zy M
P, , abc, aT
P., MaH, aT

Vac , Bak, ar

Bomoson 1: Iuametp, mm / JlmuHa, m
BonoBox 2: Jlmamerp, mm / lnuHa, M
Bognosog 3: [luamerp, mm / lnuna, M
Bonoson 4: Inametp, mm / [{nmuna, m
Bognosog 5: luametrp, mm / Jlnuna, M
Ze M

P« abc, aT

he, M
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Zy, M

Zy M

P, , abc, aT

P., MaH, aT

Vac , Bak, ar

Bomoson 1: Iuametp, mm / Jlmuna, m
Bomosoa 2: duametp, mm / [ImuHa, m
Bognosog 3: [luamerp, mm / Jlnuna, M
Bonoson 4: Inametp, MM / [{nuna, M
Bognosog 5: [luamerp, mm / [lnuna, M
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P« abc, aT

he, M
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Bomoson 1: Iuametp, mm / JlmuHa, m
BonoBox 2: Jlmamerp, mm / lnuHa, M
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[MPMJIOXEHUA

Pacuyer moToka B mpocThIX TPyOONpoBOAAX

Ha ormerke z; k MaructpajlibHOMY TpyOONpOBOAY 4Yepe3 3aIBHXKKY IOACOSIUHEH
HOXKAapHBIN (BBIKUIHOM) pykaB (OOBIUHBIA IPOPE3HHOBBIN) auamerpoM Oy, mmuuoi |. Ilox
NEICTBUEM JaBlIeHUs P, B Hauaje pykaBa y MOXapHOTO OpaHcHoWTa b, pacloioKeHHOro Ha
OTMETKE Zp, CO3/1aeTCsl JaBICHHE ps, B pPE3yNbTaTe dYero u3 OpaHACIOWTa BBUIETACT
MIPOTUBOIIOXKAPHAS CTPYS BOJBI ¢ pacxoaoM Q (MIIOTHOCTH BOJIBI P=1000 KF/M3).

M3BectHO, uTO 21 = 25 M, Zp = 37 M, dy = 50 MM, | = 120 M, Q=5 n/c. Onpenenuts
JABJICHUE Py, €CIIU TpeOyemoe 3Hadenue ps=0,25 Mlla.

PeweHune

i1 00OBIYHOTO MPOPE3MHOBOTO pyKaBa IHAMETPOM d% = 50 MM no cnpaBoyHuky ([3],
1a611.3.10) HaxoauM yaensHOE conpoTuBieHue A = 6770 (c/m )2.
ITorepu Hanopa B MOKaApPHOM pyKaBe

h,=AlQ*=6770x120x0,005°=20,31 m.

Hckomoe nasnenue ([4], ¢.215)
p. = ps +p9[h +(z, —2,)]=0,25x10° +1000x 9,81x
x[20,31+ (37— 25) = 0,53m/1d]



d,,/,M \W
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K BonmonanopHoii OaniHe, pacueTHbIM YPOBEHb BOJIbI B KOTOPOI HAXOJUTCS HA OTMETKE Zg,
nojcoerHeHa Tpy6a auamerpoM 0y, umHol | u3 Matepuana M. Ilo 3Toii TpyOe Boga mopaercs
Ha OTMETKY Z, AJid HanojgHeHus oobema W He moiblie, 4yem 3a uHTepBall BpemeHu t. Pacuer
BECTHU C UCIIOJIb30BaHUEM MOHATUA "MOaynb pacxoaa K".

U3BeCTHO, uTO 75 =24 M, 7, = 15 M, W = 12 M>, t = 25 mun, | = 860 m. [Momob6pats
HEeO0OXOAMMBIH JuameTp d, CTaIbHOMN JIEKTPOCBAPHON HEHOBOW TPYOBI.

PeweHune

MuHUManbHBIA BO3MOKHBINA Pacxo

Pacnionaraemslii Harop (BO3MOXKHBIE TTIOTEPH HAMIOPA):
h,=2,+2,=24-15=9m.

TpeGyemsbrit Moayns pacxona Tpyos ([2], c.117; [4], c.215)

K=Q L:8>< /@:78,211/0.
h, 9

[To tabn. 3.4 [3] HaxoguM, YTO AN CTaJbHBIX 3JIEKTPOCBApHBIX TpyO Onmkaiiiiee
Oompmiee 3Hauenne K=114,5 n/c coorBerctByer nmamerpy dy=125 wMm. (pacdeTHblii
BHYTpeHHU# nuametp d = 1,33 mMm)

CxopocTh TOTOKa B TPyOE

_4Q _ 4x0,008

=== ~=0,652 w/c.
nd? 3,140,133

[TonmpaBounsiii ko3 dunment Ha ckopocth ([3], Ta6m.3.5) n=0,955. Moayns pacxona
HEHOBOH CTalbHOM 3J1€KTPOCBapHOM TpyObl Auamerpom dy = 125 MM npu ckopoctu noroka V =
0,652 m/c

K =K _ xn=114,5x0,955=109,3 1/c,

yro Oonpine Tpedyemoro mo ycmoBusiM 3amaun (K = 78,2 n/c). CnemoBatenbHo,
HarnoJiHeHNe o0beMa OyJeT MPOUCXOIUTh MEHbBIIIE YeM 3a 25 MUH.

Haiinem ¢akrtuyeckoe Bpems HamoJHEHHs, JUIS YEro MeETOJOM I0oa0opa YTOYHHM
3HA4YEeHHUE pacxo/a.

1. ITpu K=109,3 n/c:



- pacxox: Q= K\/7 109,3x 1/ =1118 z/c;

- CKOPOCTA: V— 40, 01118 =0,91wm/c.

nd2 3,14><o,01332

[TonrpaBounskIii kK03 uEeHT Ha cKopocTh n = 0,977.
Monynb pacxoma K= 114,5- 0,977 = 111,86 n/c.
2. IIpu K=111,86 n/c:

f 9
- : Q=111,86,|——=11,44 n/c;
pacxom: Q 860 n/c

- CKOPOCTA: VZMZO,% m/c.
3,14%0,133

[TonmpaBouHsbIi K03 uEeHT Ha cKopocTh N=0,981.
Monynb pacxoga K =114,5x0,981=112,32 z/c.
3. lpu x = 112,32 n/c:

f 9
- : Q=112,32,|—=11,49 n/c.
pacxom: Q 850 n/c

Pa3uuia B 3HaueHusx pacxoaa Q AByX MoCieIHUX MPUOIHKCHHMA

_11,49-11,44

x100=0,43 %,
11,49

YTO CUUTAEM JONMYCTUMBIM (MeHbIe 1 %).
VckoMBlii MHTEpBAJ BPEMEHU HAIIOJIHEHUS

~Q 0,01149



PacueT noToka B NPOCTHIX M «IBIPYATHIX » TPYOONPOBOIAX

Bona B kommyectBe Q momaercs ©W3 BOJOHAMOPHOTO Oaka K MOTPEOHTENIO 10
TpyOompoBoay quamerpoMm dy. TpyOGornpoBox HMeeT TpH ydacTKa TPyO U3 pa3HbIX MaTepHanos: 1
— YyryHHasi HallopHasi HE HOBasi; 2 — CTallbHAs AJIEKTPOCBapHAas HOBas; 3 — acOecToleMeHTHAs
kiacca BT-9 tumna 1; auHbI y4aCTKOB COOTBETCTBEHHO paBHbl |1, I, |3 OTMeTKH ypOBHS BOIBI B

BOJIOHAIIOPHOM ©Oake Z,, IOBEPXHOCTb 3E€MJIM Yy TOTpeOUTENs Z;

.5 CBOOOTHBII Hamop

notpeourens H .
W3BecTHO, UTO d, =100 mM, |, =250 ™, [,=280 wm, [,=300 w,
z,=115 m, H_= 20 m. Onpenenuts TpeOyemMyto OTMETKYy Z, Hnpu nozade pacxoxa Q=10 n/c,

UCIIOJIB3YS MOHATHE “yIeNbHOE CONMPOTUBJICHHUE TPYObI ™.
Pemenue.

CxopocTH 1OTOKa BOJbI B TpybOax amamerpoM Oy=100 MM (BHyTpeHHHM auamerpoMm d,
omnpenensieMbIM 1o 1ad. 3; 4 [3])

_4Q  4x001 0127
ad?  314xd? d?

mlc

Torna:

- B YyT'yHHO# HanopHoii Tpyoe (d=102 mm)
_0,0127

= 0 01022 =1,22wm/c;
- B CTaJIbHOM 3JIeKTpOCcBapHOii Tpyoe (d=114 mm)
- _0,0127 ~0,98m/c:
0,114
- B acOecrouemenTHO TpyOe (d=100 Mm)
0,0127

V,= =1,27
o LeTwe

Hcnonb3ys crnpaBouHuK [3], Haiinem yzaenbHble conpoTuBieHHs A TpyO AuaMeTpoMm
dy=100 MM IIpH BBIYUCIICHHBIX CKOPOCTSIX:

- HEHoOBas uUyryHHas HamopHas Tpyba (tabn. 3.4 wu 3.5) nmpu V=122 w/c,
A, =311,7(c/m*)?; k=1,0; A, =311,7x1=311,7(c/m°)?;

- HOBas CTalbHas »dJeKTpocBapHas Tpyba (tabn. 3.4 wum 3.7) mpu V=098 wm/c,
A_=172,9(c/m®)%; AKB =1,44; k,=0,981;

1

Ap=2"22x0,081=117,8(c/):
1,44



- acbecTouemenTHas TpyOa (tabxa. 3.7 u 3.8) npu V=1,27 m/c
A,=187,7(c/m*)?; k,=0,967;
A, =187,7%0,967=185,2(c/m°)’.

[Totepu Hamopa notoka ([4], c. 219) Bo Bcem TpyOompoBoie
3

hw :[Z (Aixli)]xQzl
i=1

TO €CTh
h,,=(311,7x250+117,8x280+185,2x300)x0,01°=16,6 m.
Hckomas oTMeTKa ypoBHS BOJIbl B BOJOHAIIOPHOM Oake

z.=z_+H_+h_=115+20+16,6=151,6 m.



Bona u3 BojgoHamopHoro 6aka mojgaercs B Tpu Touku A, B u C (pUKCHpOBaHHBIC PacXOIbl
Qa, Qs, Qc) 1 paBHOMEPHO pacHpeenseTcs Ha ydacTke 2 B KonudecTse Q.

OTMETKH TOBEPXHOCTH 3E€MJIM B Y3JIOBBIX TOYKAaX PaBHbI COOTBETCTBEHHO Za, Zp, Zc,
MHUHHMaJIbHOE 3HAYeHUE CBOOOIHOrO Hamopa H.;, OTMETKa YPOBHS BOJbI B BOJIOHAIIOPHOM Oake
Z. JlnameTpsl M JJIMHBI Y4acTKOB COOTBETCTBeHHO ciemyromme: Oy, l1; dyo, lo; dys, I3, Ilpu
pacuerax HCIOJIb30BaTh IMOHATUE “yIelIbHOE CONpPOTUBIEHHE TPyObI”. M3BecTHO, 4TO TPYOBI
CTaJIbHBIC BOJIOTa30npoBOAHbIE HEeHOBBIE, Oy1=150 MM, 11=260 M, dy=125 mm, ;=130 M,
dy3=100 mm, 15=210 m. Otmerkm: Za =116 M, zg =120 M, Zc =110 M. Pacxomer:  Qa =4 1/c, Qg
=2 n/c, Qc=8 n/c, QII=6 n/c.Onpenenuts TpeOyeMyr0 OTMETKY YPOBHS BOJBI B BOJIOHATIOPHOM
Oake Z5, ecmi ¢cBOOOTHBIN HAtop H.s >10M.

PeweHue

[Totepu Hamopa Ha oTHeNbHBIX yuacTkax ([4], c. 215)
hy; = AkgikiIiQiz’

rJle 3HAYCHUS YICIbHBIX COMPOTHUBICHHH Ay U TOMPABOYHBIX KOIPPHUIUCHTOB K;
OTIpeNIeTTUM, HCIOJIb3ys] TAaOMUIBI WX 3HAYEHWM M3 CHpaBouyHUKA [3] B 3aBHCUMOCTH OT
MaTepuaia CTEeHOK TPyOBbI.

YYACTOK 1.

Pacxoa Boabl

Q,=Q,+Q,+Q,; +Q.=4+6+2+8=201/c.

ITo Tabu. 3.4 s CTalbHOW BOAOTA30MpPOBOIHON TPyOb! Oy1=150 MM HaxoauMm ynenabHOE
CONPOTHUBIIEHUE A;1=33,94 (C/M3)2 Y pacyueTHBIN BHYTpeHHHH quameTp 01=155 mm.

CkopocTb oTOKa

vo4Q _ 4x002

=— >=1,13 m/c.
nd®  3,14x0,155

[To Tabnume 3.5 nns cTaqbHOM HEHOBOM TpyObl mpu ckopoctu Vi=1,13M/c Haxomum
nornpaBovHbIi kodpumment k;=1,011.
Torga norepu Haropa noToka

h, =33,94x1,011x 260x0,02° =3,57 .

YYACTOK 2.



Pacxon Boawl
Q,=Q,-Q,-0,5Q,=20-4-0,5x6=13n/c.

YIensHOe CONPOTHBICHHE M pacdeTHBIH auameTp i Oyo=125MM, A=86,22 (c/Mg)Z;
d,=130 mm.

CkopocTh MOTOKa
4x0,013

= ————"_=1,06 m/c.
3,14%0,130

[MTorpaBounskIit koaddumment ky=1,021.
IToTepu Hanopa noToka

h,, =86,22x1,021x180x0,013% = 2,80 .

YYACTOK 3.

Pacxon Bonabl Q3 = Q. =8 ni/c
VienpHOE CONPOTHBICHHWE M pacdeTHHIH aumamerp st Oyp=100mMM, Ax3=281,3 (c/M3)2;

d3=104 mm.
4x0,008

WZLOZ m/c.

Ckopocts noroka V,=

[MonpaBounsklit koaddurment K,=1,027.
[ToTepu Hanopa nMoToka

h,, = 281,3% 210x1,027 x0,008% = 3,88 .
TpebGyemblie Hanopsl B y3710BbIX Toukax H>Z+H, T.e.

H>116+10=126 u, H >120+10=130 m, H >120+10=130 .

OTMmeTKy ypoBHS BOABI B BOJOHANOPHOM Oake Z; MOXHO OIpPENeInTb, HCXOIS W3
TpebdyeMoro Haropa B caMoil nanbHel Touke cetu C:

3
28 >H,+> h, =120+357+2,80 +388=130,25 .

i=1
B sTOM cityuae Hamopsl B y3710BbIX TOUKax A u B

H, =2z, —h =130,25—357 =126,68 1 >126 A
H,=H,—h,=126,68—2,80=12388 1 <130 x;

TpeGyemprii Harop B Touke B (HB>130 M) He obecnieunBaercs, cienoBaTelIbHO, OTMETKA
YPOBHS BOJBI B BOJIOHAMIOPHOM Oake Z0 moimkHa ObITh BhImie, yeM 130,25 m (Z26>130,25 m). Ee
OTIPEIeTTUM UCXOJIA U3 TPeOyeMOoro Harmopa BOJIbI B CaMO# BBICOKOU Touke ceTu B:

z,=H;+h,+h,,=130+357+2,80=136,37 m.

B stoM cityuae Hanmopsl B y3710BbIX Toukax A u C



H,=z,—h, =136,37-357 =132,8 1 >126 1
H.=H, —h,=130-388=12612 1 <120 x;

CrnenoBaTenbHO, PU OTMETKE YPOBHSI BOJBI B BOJJOHAIIOPHOM Oake Zg>136,37 M Hamopsl
BOJIbI BO BCEX TOYKAX paBHBI TpeOyeMbIM (Touka B) miun 6osblie ux (touku 4 u C).



PacuyeTr moTOKOB B CJIOKHBIX TPYOONpPOBOAAX

b w7 I

I, et

E

I, g

Boponanopnasi 6amHs ¢ ypoBHEM BOJbI B 0ake Ha OTMETKE Zs MOJAET BOAY K IBYM
norpedutensm: A (pacxon Qa, oTMeTka Zx) u B (pacxox Qp, OTMETKa Zg) IO Pa3BETBICHHOMY
TPYOOIIPOBO/Y M3 HAOPHBIX TPYO JMAMETPOM M JUIMHOM O y4acTKaM COOTBETCTBEHHO Oy u ;.
[Ipu pacuere ucCnoyib30BaTh MOHATHE “MOAYIB pacxoaa Tpyos! K.

U3BecTHO, 4TO TpyOB! HeHOBBIEe YyryHHBIE Oy1=150 MM, 1;=200 M, dy,=100 mm, ;=120 M,
dys=125 MM, 13=110 M, Za=16 M, Zg=17 m. Onpenenuts pacxonst Qa u Qg, ecu 2g=28 M.

PeweHue

Hckomble pacxo/bl onpezernisieM MyTeM PEelIeHUs CUCTEMBI U3 IBYX ypaBHeHUHl ([4], ¢

222).
2 2
26—zu:—(QA+?B) I1+Q—’;I2;
Kl KZ
(Qa+Qs)’ ;
2,-2,= AKfB IlJrK—f:zI3

[To cnpaBounuky [3] B Tabm. 3.4 HaxoAMM MOIYJIM pacxoja TpyO0 MO y4yacTKaMm Juis
KBaJPaTUYHON 00JIACTH COMPOTUBIEHUA U pacyeTHele aumameTpsl Tpyo:  Kiz=164 in/c,
Kix2=56,5 1/c, Kx3=101,8 n/c. d1=152.4 mm, d,=102 mMm, d3=127.2 mm.

[lpuHsiB B mepBOM MPUOJMKEHUH KBaJpaTH4dHyo o60nacth compotuBieHus (K=Kg;),
MOJIy4YUM CUCTEMY YPAaBHEHUH CIIEIYIOLIEro BUA:

2 2
28-16:@’1+—QZB)><200+Q—AZX120;

2 2
28-17= @%J’—Qf)xzom&z =110,

T.C.

12=0,00744x(Q, +Qg)* +0,0376Q?%;

11=0,00744x (Q, +Q,)* +0,0106Q;.



Brrunrtas BTOpOe ypaBHEHHE M3 IEpPBOro, HaijieM cBA3b Mexay pacxonamMu Qa u Qg:

f1+0 0106Q2
1=0,0376Q%2-0,0106Q2, = |—————<B
Qa Qg Torma  Q, 0.0376

HOI[CTaBI/IB IMMOCJIICAHEC BhIPpAXXCHUEC B IIEPBOC YPABHCHUEC CUCTEMBI, IIOJIYUYUM YPAaBHCHUC

Q3+3,816Q; /1+0,0106QZB =537,41,

Pemennie KOTOPOro BO3MOMKHO TOJIBKO MPUOIMKEHHBIM criocoboMm. Bocnonbzyemcs
rpado-aHATUTHIECKIM METOI0OM PEIICHHUS.

[Tpumem Qg) =10x/c, Torma
f(Qg)=10%+3,816x10,/1+0,0106x10* =154,77<537 4.
Mpumem Q¥=201/c >QY, Torna
f(Qg)=20%+3,816x20,/1+0,0106x20* =574,7>537 4.
[Tpumem QS) =15n/c < Q(BZ) , TOorJaa

f(Qg)=15%+3,816x15,/1+0,0106x15° =330,31<537,41.

Qah
[Moctpoum BcnomoratensHblld rpaduk. [lo rpaduxy mis
R = f(Qs)=537,41 naxomum Qg=19,2 ni/c.
: |
W w w W w @ 7 [Iposepxka:

f(QB)+19,22+3,816><19,2«/‘11+0,0106><19,22 =530,95.

537,41-530,92
Omnbky a= 537 41 x100=1,20% cunTaem momycTUMO}i.

CrnenoBaTeiabHO,

=11,42 n/c.

0.= 1+0,0106x19,2?
A 0,0376

CKOpOCTI/I IMOTOKOB BOJBI ITIO Y4aCTKaM pr6onp0130;[a

V= (11,42+19,2)x10°x4
! 3,14%0,1522

-3
_11,42x107x4 =145 m/c:

=1,73 w/e; V= —
3,14%0,102

19,2x10°x4

=" T2 =1 56 wic.
3,14x0,127



J1J1s HEHOBBIX UyT'YHHBIX HAIOPHBIX TPYO mpu ckopoctu V>1,2m/c HabIronaeTcs
KBaJpaTuyHas obsacte conporusienus ([3], Tadum. 3.5). B mpotuBHOM citydae ciaeayer
YTOUHUTD 3HaUeHUs Moaynen pacxona (K=KkB - n) u moBTopuTh pacyer.



\ [——5

Q1 2\ —3
—

_— O
M

1

Bona monaercst B TpexsTakHOE 3/1aHME M3 MAarucTpalbHOW ceTH M 1O pa3BETBICHHOMY
TpyOOIIpOBOY, cocTosieMy u3 msatu yuactkoB (d;,li,4:,45).

H3BectHO, uTo d,;=25 MM, d,=d,=ds=15 mm, d;=20 mm, ;=25 M, L=1,=2 M, 1;=3 M, |:=5 M,
A=0,03, £,=1,2, £,=(,=3,1, {:=0,8, £s=3,6, h,=1,8 M, h=3 m. Onpenenuts Hamop H (M. BOA. CT.) B
marucTpanu M, HeoOXOMMBIH [T TOJaur Ha Kbl 3Tax pacxoxa Q > 0,2 n/c.

PeweHue

IIpu nomaue Boxbl Ha 3-i 3Taxk B KoaudecTse Q, > 0,2 11/c pacxonbl BOABI HA 2-M

(Q2) u 1-m (Qq) aTakax Oyayt 6onbiie (Qsz). [TorpeOHbII Hamop B MarucTpaiu (10 YpaBHEHHUIO
bepuymu [ 4 ], c. 223).

16 (Q,+Q,)? ><16
H=h +2h i sy Qi 2 3 <2
+ +(§5+ ) g 2d4 (4/3+ d3) 29 2d4
(Q3+Q2+Q1) x16 5
,1 =18+2x3+(3,6+0,03
+(&, + ) 207 de +2x3+(3,6+ ><01015)><

-3y2

) (o,leo VX6 06, 03x 3 ) [(02+Q2)x1(23 fxi6

2x9,81x314° % 0,015 0,02° 2x9,81x314 ><0024
o2+0,)x10°f x16

002 2x9.81x3142x0,024

+124003x-2_ 102+Q, +Q)['x16
0025 2x9,81x314% x 0,025

+(0,8+0,3%

T.C.
H =78+0,889+274(0,2+Q,)? +6,61(0,2+Q, +Q,).

Pacxon Q2 HaiiieM U3 ycloBHs paBEHCTBA MOTPEOHBIX HAIOPOB HA 4-M U 5-M yuacTkax ( [
41,¢c.221)

Q’ <16
g 2d4 !

h"‘(?s+ ) _(§4 )

2d4

T.C.

-3\2
3+0,889 = (3,1+0,03x 2 ) (Q, x107°)" x16

11,6 x Q2
0,015" 2x9,81x314°x0,015* Q.

Orcrona



3,889
= [22%% — 579 II/C.
Q 11,6

Pacxon Qi HaiijeM u3 yCJIOBHS paBEHCTBa MOTPEOHOro Hamopa Ha 2-M Y4acTKe CyMMe
MOTPEOHBIX HAMOPOB HAa 3-M U 5-M y4YacTKax:

L, Q’x16 . Q2x16
+A-% : =2h+({+A—=> 3
C dz)x29ﬂ'2d4 (¢ dS)XZgﬂzd;‘
. (Q,+0Q,)°x16
+(C, + A2 2 <3 ,
e o|3)X 2g72d’
T.C.

11,6xQ7=2x3+0,889+2,74(0,2+0.579)*=8,551.

Otcrona

’8,551
Q1: m:O,SSQ n/c.

Vickomblii Harop B MarucTpajibHOM ceTn
H =7,8+0,889+2,74(0,2+0,579)* +6,61(0,2+ 0,579 +0,859)* = 28,06 u
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