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Pacuer OTKPBITBIX IIOTOKOB

(Mpsimasa 3agaya pacyeTa npuaMaTU4eckmnx KaHanos, O6paTHble
3agaum pacuyeTa npu3maTuvyeckux KaHanos, OnpegeneHue rngpaBnvecKkm
HauBbIrOgHEWLWero cevYeHusl KaHana)

3apava 1.

=
3

1I:m ho

Boma u3 MOBEpXHOCTHOrO MCTOYHHKA K OYMCTHBIM COOPYXKCHHSIM IMOJAETCS M0 KaHAITy
Tpanenen1aTbHOTO CEUCHHS C IIMPHHOM 10 JHY 8, MPOJOJIbHBIM YKIOHOM Ig M KOA(PPHIIUESHTOM
3ajokeHuss OTKoca M , J[HO M OTKOCHI KaHajda HMMEIOT HCKYCCTBEHHOE KpEIUICHHE C
koddunmenTom mepoxosaroctu N. Ilpu mpomycke pacxoma Q mpu paBHOMEPHOM ABIKECHHH
BOJIbI B KaHAJIe YCTaHABJIMBACTCS HOpMaIbHAas T1youHa ho.

U3BectHo, uto b=25 M, m=1, ip = 0,0009. Kperienne nHa U CTEHOK KaHajga -
OCTOHUPOBKA B CpeAHHUX yCIOBHsIX. ONpeneinTh HOPMalbHYIO TIyOMHY TOTOKa ho mpu
nporycke pacxoxa Q = 3,8 m%/c

PeweHue

PaCXOI[Haﬂ XapaKTCPUCTHKA CCUCHUA IIOTOKAa npu PAaBHOMCPHOM JBUXXCHUHN

([3], ¢.176; [4], c.240)

[Ipu kpenneHnu 1Ha U CTEHOK KaHaia O€TOHHPOBKOW B CPETHUX YCIOBUSX:
Koaddunment mepoxosaroctu n = 0,014 ([2], Tadx. 7.1).
Pacuér BeImoIHUM rpa(boaHanqueCKHM METOJIOM.
[IpuHrMaeM B nepBoM MPUOINKEHUN hoM= 1 m.
Torga:
- IUIOUIa/lb KMBOTO CEYEHUs

o=(b+mh)h=(2,5+1x1)x1=3,5 m*

- CMOYEHHBIA NEPUMETP

y=b+2h\/lH+m? =2,5+2xI1y/1+1>=5,33 ™

- TUJIPABJIMYECKUN painyc
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- ko3¢ punuent Lle3n
c=trr=_1 4XO,6561'5W:66,2 M%/c
n

- pacxo/Has XapaKTepUCTHKA

K® =wC+/R =3,5%66,2%,/0,656=188 m3/c
(K(1)>K0)

[TpuHuMaeM BO BTOPOM MPHOIMKECHUN ho?= 0,5 m.

Tornma:

®=(2,5+1%0,5)x0,5=1,5 m*

¥=2,5+2%0,5xy1+1*=3,91 m
R= 15 =0,384 m
3,91
1

0,014

K®=1,5%60,27%,/0,384=56,02 m°/c (K?<K°)

[IpuHrMaeM B TpeTheM MPUOIMIKCHUH ho(g): 0,75m.
Torpa:

®=(2,5+1x0,75)x0,75=2,44 m*

C=

x0,384V0%% =60 27 M5 /c

¥=2,5+2x0,75x\1+1°=4,62 ™

R= 2’—43 =0,526 m

c=_1 x0,526V0% =63 8 M%%/c
0,014
K®=2,44%x63,8x%,/0,526=113 m°/c (K®<K,)

Ctpoum Bcromorarenbhbiii  Tpaduk K = f(h).

/ 13 rpaduka npu Ko = 126,7 M°/c monydaeM MCKOMYIO TTyOHHY

noroka hg=0,81 m.

/ I[Mposepka:
K w=(2,5+1x0,81)x0,81=2,68 m*

T T T T T T T
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¥=2,5+2x0,81x\1+1°=4,79 ™

2,68

R=——=0,56 m
4,79



1

C= 0.014 XO,SBLSW :64,3 M0,5/C K=2,68%x64,3%,/0,56=129 MS/C
Ommobky |,
o= KO_K x100= Mx100:1,82 %,

0 H
CUMTAEM JIOITYCTUMOM.

BapuaHTbl 3agauwu

1. UsBectno, uro m=15 ip=0,001, Q=45 M/c. Kperienne OTKOCOB W JHA —
00JIMIIOBKA M3 TeCaHOro kaMmHus. OnpeneNuTh MUPUHY KaHalla 1o JHYy D, mpu KoTopoii riyOonHa
oToka B kanaiue hg = 1 m.

2. UsBectHO, uro b =2,0M, m =2, ip =0,002. Kpemienue oTKOCOB - Xopoiias OyroBas
kiajaka. OnpeaeauTs IpOIMyCKHY0 criocoOHOCTh KaHaa Q mpu riryoune motoka hy = 1,5 m.

3apava 2

lJ’

Boma OT OUYMCTHBIX COOpYXEHHH cOpachlBaeTCsi B pPEKy MO KaHAIy MPSIMOYrOJIbHOTO
CeUeHHs IIUPUHOW D W MpomOJBHBIM YKIOHOM Ip. BOKOBBIE CTEHKHM M JHO KaHajda HMEIOT
HCKYCCTBEHHOE KperuieHue ¢ kodddummentom mepoxoBatoctu N. [Ipu mpomycke pacxona Q co
CKOpOCThIO V B KaHaJle yCTaHABIUBACTCS HOpMasbHasl TyOuHa ho.

W3BectHO, uTo Q = 4 M°/c, ip = 0,001. KperuieHne kanasa - OIITyKaTypUBAHHE IIEMEHTHBIM
pactBopoM. KakoBa nomkHa ObITh MIMpUHA KaHana b, 4toosl rmyouna hg = 1,0 m.

PeweHune

PaCXOJIHafI XapaKTepI/ICTI/IKa CCUCHUA IIOTOKa HpI/I paBHOMepHOM JOBUXXCHUU
([3], ¢.176; [4], c.240)

K.= Q = 4
> i, o001

HpI/I KpCIUICHUU JHA W OTKOCOB pYyCjia OIITYKATYPUBAHUCM LIEMCHTHBIM pPACTBOPOM

=126,5 m®/c



koaddunuent mepoxosaroctu N = 0,013 ([2], Tada. 7.1).
Pacuer Benem rpadoaHaTuTHYECKUM METO/IOM.
[TpuHMIMaeM B IepBOM MPUOIUKCHUH b®=1 m.
Tornma:

- IUIOUIA/lb XKUBOT'O CEYECHUS
o®=bh,=1x1=1 m*

- CMOYEHHBII IEPUMETP

¥ P=b=2h=1=2x1=3 M

- TUJIPABJIMYECKUN painyc

W= -
R ! —W———0,33 M
- ko3¢ punuent Lle3n
c=1rr=—1 0,656 =662 Mm% /c
n 0,014

- pacxoJHaA XapaKTCpUCTHKaA
K®=w®C®{R® =1x63,64%,/0,33=35,5 m*/c

(KW=355<K, =126,5)
[IpuHrMaeM BO BTOPOM MPUOIMKCHUH bP=2 m.

Torna:
0P =2x1=2 Mm?
1 =2+2x1=4 M

R®:§=Q5M

CO=_1 x50 =683 wo3/c
0,013

K®=2x68,3%,/0,5=96,5 m*/c (K@ <Ky)
[IpuHuMaeM B TpeTbeM MPUOIMKEHUN b®=2,5 m.
Torpa:

®®=2,5x1=25 m?
y®=2,5+2x1=4,5 M

R(3):£:O,55 M
4,5

CO=_1 0555008 =69 4 n5/c
0,013

K®=25%69,4%,/0,55=128,7 m’/c (K®>K?)
Ctpoum BcriomorarenbHbiii rpaduk K = f(b).

W3 rpaduka HaxXoqUM HMCKOMYIO IIMPHUHY KaHajia IMpH
2| Ko=126,5 b=248m.

, | B=248n
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IIposepxka:

®=248-1=2,48 m°
x=248+2-1=4,48 ™

R=2’—4: =0,55 m ,C=69,4 m*°/c

K=2,48x69,4%,/0,55=127,6 m°/c
Ommuoka ,

- 127,6-126,5
127,6

KOTOPYIO CUMTAaEeM JOINYCTUMOH (MeHbIe 5%)

x100=0,86 % ,

BapMaHTbI 3agayuun

1. UssectHo, uto Q =5 Mm%/c, ip = 0,002. Kpemenne kanana - OETOHHPOBKA B CPEIHHUX
ycnoBusix. OrnpeenuTh, KakoBa OyieT riryouHa notoka ho, eciu mupuHa ero b = 2,5m.

2. WM3BectHo, uro Q=2 M3/C, ip=0,003, b=1,5m. Kpemnenne kaHama - Xoporias
oeronnpoBka. OnpeaeauTb, paBHOMEPHBIM JIH SIBIISCTCS TEUCHUE, eClin TyouHa hy = 2 m.

3apava 3.

VYpoBHH BOJBI B BojoeMax 4 U B UMEIOT pa3HUIy OTMETOK AZ. OHU COEMHEHBI MEXIY
coOOi KaHaJOM THUAPABIMYECKH HAMBBITOAHEUIIET0 CEeYeHHs TpamnelenJalbHoi (opMBl ¢
3aJI0)KEHHEM OTKOCOB M W mUpuHOW mo auy b. I'myOuna Boasl B kaHaje h, mmuHa kanama .
Crenku u qHO KaHana ykperwieHsl 6etoHoM (N = 0,012). [Ipu paBHOMEpHOM IBHKEHHH PACXO[
BOJIbI B KaHaje Q.

M3eectHo, uto Q =25 m%/c, | =4000 M, Az =2,8 M. OnpeenuTh pa3sMepsl  CEUSHHS
noroka hu b, ecim m = 1,5.



PeweHune

I'mppaBinueckuii yKJIOH IIOTOKa
. Az 238
I=—=——>-=0.0007
| 4000
Pacxomnas  xapakrepucTuka CE€YEHUs IIOTOKAa IPU  PAaBHOMEPHOM  JIBHIKCHUH

([3], ¢.176; [4], c.240)

JIist THAPaBIMYECKH HAMBBITOJHEHIIEr0 CEYCHHS KaHala TpareneraaibHol (OopMbI
([2], ¢.198; [4], c.245)

- IIUPUHA 110 JHY
b=2 («/1+m2 -m) h=2 («/1+1,52 -1,5) h=0,605h

- IJiomaab XXUBOT'O CCUCHUA

o= (b+mh)h=(0,605h+1,5h) h=2,105h?

- TUJPABIMYECKUHN painyC R=0,5h

Pacuer BeneMm rpadoananuTuueckuM MeToaoM. B mepBom OpUOIMKEHUN TIPUMEM
H® =1 m.

Torpa:

- ruapasimdecknii paquyc R™®=0,5%x1=0,5m
-k03ppunment lezn
co=LReiz_L 507437 05/

n 0,012
- pacxoHasi XapaKTePUCTHKA
KO =p®C® RO =2,105x1°x74,37%,/0,5x1=110,7 m*/c
Tak kax K& = 110,7 < Ko = 944,91, IPUMEM BO BTOPOM MPUOIHKEHUN OOJblee 3HaYeHHe

h® =2 m.

Torna:
R®=0,5%2=1m
C®=83,3 m"°/c
K®=2,105x22x83,33%,/0,56%2=701,63 a:/c (K® <Ky)
B tperbem npubamkeHun NpuHUMaeM h®=25wm.

R®=0,5x2,5=1,25 m
C<3>:—1 x2 5L5\0012 —gg 02 Mm% /c

0,012
ITocTpoum BcrioMOTaTeNbHbIHI h rpaduxk K = f(h).
ITo rpadguky pH 55 | 44 Ko = 944,91 v*/c
HaxomuM h = 2,3 M. ) _—

/

1 944,91 K
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IIpoBepka :
R=0,5%2,3=1,15 m

1

C=———x1,15"%002 =85 0 \°%/c
0,012
K=2,105x2,3*x85x,/0,5%2,3=1015 m*/c
Omumo6kKy ,
_ KK, 1015-944,91

o

x100= ———x100=6,9 % ,
0 1015

CUMTaeM JOMYCTUMOW. B TpoTUBHOM ciydae HeoOXoaumo Ooyiee TOYHO IOCTPOUTH
kpuByio K = f(h).

Hckomas mupuHa KaHaja Mo JHY

b=0,605xh=0,605%2,3=1,39 m

BapunaHTbl 3apauu

1. U3BectHO, uTo Q =20 M3/C, | =5000 M, Az = 3,5 M. OmnpeaenuTs MIUPUHY KaHAIa IO
aHy b, ecnu koadduirenT 3anoxenus m = 2.

2. UzBectHO, uTo Q =22 M3/C, | = 4500 M, Az = 3,2 M. Onpenenutp TayOuHy MOTOKa h,
ecnu K03 dUIMeHT 3anoxeHus m = 1,75,

3apgava 2

XX

JIns oTtBojga BOABI B KonmdecTBe Q yCTpoeH JIOTOK M3 crpyraHubix jgocok (n =0,011)
CEUYCHHEM TparnenenaaibHoil GopMbl ¢ KodhuImeHTOM 3ayI0kKe-HUsA OOpPTOB JIOTKAa M |
MPOJIOJIBHBIM YKIIOHOM lg. [llupuna noTka o auy b. I'myOuna Boasl h moxOupaercs Tak, 4ToOBI
ceueHne OBUTO THAPABINICCKH HANBBITOIHEHUIITIM.

Wssectro, uro Q = 0,5 M>/c, m =1, Omnpenenuth pasmepsl N, b u nMpomonbHBINA YKIOH o
JIOTKa O TeM, YTOOBI cpeHss ckopocTh V = 4 m/c.

PeweHue



HJ'IOH.[&,I[B CCUCHU IIOTOKA B JIOTKE IIpHU 3aHaHHOﬁ CKOpPOCTH

Jlist TUApaBIMYECKH HauBbIroqHekmero ceuenus ([2], ¢.198; [4], ¢.245)
- MIMPUHA 0 JHY JIOTKA

b=2(»\/1+m2 -m) h:2< 1+1° -1) h=0,828h

- Iom@aab CCUCHUS ITOTOKA
o= (b+mh)h=(0,828h+1h)h=1,828h?;
- THUJIPABIIMYECKUN painycC

R=0,5h.
C y4eToM 3TUX 3aBUCUMOCTEH HAXOIUM:
- TIIyOUHY MOTOKA B JIOTKE
1,828h*=0,125;

h= %:0,26 M,
1,828

- UIMPHHY JIOTKA 1O JHY
b=0,828n=0,828x%0,26=0,22 ™;
- ko3ddunuenrt llle3n

1 1

C=ZR'= 150011 _
n

x(0,5%0,26)" """ =66
1

HeoOxouMblii yKJIOH JI0TKa
V2 42

= = — =0,028.
C?R~ 667x0,5%0,26

BapI/IaHTbI 3agayuu

1. U3BectHo, uro b=0,3mM, m=15. Onpenenute ryOHHY MOTOKa N M TMPOMYCKHYIO
crocoOHOCTh JtoTka Q mpu ykione ip = 0,0009.

2. UzBectHO, uto h=0,5M, m =2. Onpeaenuts mUpUHY JIOTKA MO0 IHY D u ckopocth
noroka V mipu ykione ip = 0,025.



3apava 4

Jlist HamonHeHHs pe3epByapa emkocTbio W 3a MHTepBal BpeMeHH  BoJga MOAaeTcs 1o
metammaeckomy (N = 0,010) noTky monykpyrioro cedenusi auamerpom D, ycraHoBieHHOMY ¢
YKJIOHOM Ig. ITOTOK BOJIBI B JIOTKE MMeeT riryouny h.

UssectHO, uTro W =500 M, D =800 MM, ip = 0,004,

OrmpenenuTh BpeMsl HalIOJIHEHUs pe3epByapa t, eciu rinyouna moroka h = 300 mMm.

PeweHune

13 pUCYHKa BUAHO, YTO

@ _05D—h_0.5x800-300
2 05D 0.5x800

co =0.25,

OTKyZa @=151°.
HJ‘IOI_uaI[L JKHUBOI'O CCUCHUA

1D2[47t . j 1 0,8 [151x3,14
W=——| ——-SInQ |=-X——X

180° 2 4 180

CMOUEHHBII nepumMeTp

-0,485) =0,172 m*

_nx0,5D¢ _ 3,14x0,5%0,8x151

180° 180° —Lo
IM'mapaBnuueckuii paguyc
=2=0172 4 164
v 1,05
Kosddunuent Ulesn
c=1Rrisi=_1 0164500 =68 44
n 0,011 '

Pacxox nmotoka
Q=wC+/Ri=0,172x%68,44x,/0,164x0,004=0,302 M3/C
Hckomoe BpeMst HarmoTHEHUS pe3epByapa



W 5—00:1658 —=27,6 MUH -

t:_:
Q 0,302
BapunaHTbl 3apauu

2. U3BectHo, uro D =900 mm, ip=0,003, h =400 mm. Onpenenurs, kakoir oobem W

3aII0JIHUTCSA 3a BpeMs L.
3. U3BectHo, uro W =500 M3, D =800 mm, h =400 mm. OmpenenuTth, Kakoi YKIOH g

JOJDKEH OBITh Yy JIOTKA, YTOOBI HAITOJIHEHHUE pe3epByapa Mpoucxoanio 3a Bpems t = 10 muH.

3apgaya 5

T .
JloTok TpeyronbHOUM (OPMBI UMEET yroyi @ = > ¥ IpoAopHBINA YKIIOH 1o = 0,001. ['mybuna

notoka Bojabl B kaHane hyp = 0,5 m. [IpomyckHas crmocoOHOCTh JoTkKa Q U CKOpOCTh motoka V

3aBHUCST OT THUIIA KPEIUICHUS OTKOCOB.
Onpenenuth, Kak H3MEHUTCSI MPOTTYCKHASI CITOCOOHOCTH JI0TKAa Q MpH 3aMeHE OOJMITOBKU

N3 CTPOTraHHBIX JOCOK Ha HEMCEHTHYIO IITYKATYPKY.

Pemenue.

IImomane ceuenust

oo=h§><tg%20,52><1:0,25 M2,

CMOUEHHBII nepumMeTp

v=2h, /1+tg2%=2><0,5>< 1+12=141 m.

I'mapaBnuueckuii paguyc

y 1,41
Kosddunuent Ulesn
c=1Rrisvi=1yp g5
n n
[IponyckHas ciocoOHOCTH JoTKa ([4], ¢.240)



Q=oC, [Riy =o,25><%=o,181'5‘/ﬁ J0,18%0,001=

0.18-5vn

=0,00335x%

Jlist ToTKa, yKperuieHHoro crporanabive qockamu N = 0,011 ([2], Ta6:. 7.1)

1,5,/0,011
leo,oosssx%:o,zsz M>/c

Jliist TOTKa, yKPEIUIEHHOTo IIeMeHTHOH 1mTykarypkoi N = 0,013 ([2], Tab:. 7.1)

1,5,/0,013
Q2:0,00335><0’1:T:0,192 M®/c

[TpomyckHast CmOCOOHOCTBH JIOTKA YMEHBIIIUTCS:

Q,-Q,=0,232-0,192=0,04 v’/c

BapuaHTbl 3agauwu

Onpenenutpb, Kak U3MEHUTCS IIPOITYCKHAsi CHOCOOHOCTH JIOTKA B CIEAYIOLIUX CIIydasx:
1. O6numoBKa U3 CyXOi KJIaJK1 3aMEHEHa Ha HEOCTPOTaHHbIE JOCKH.
2. O0nMIIOBKA U3 TECAHOTO KaMHS 3aMEHEHA Ha XOPOIIYI0 OETOHUPOBKY.



3apava 6

Onpenenuts HOPMaIbHYIO MIYOUHY B 5K€J1€300€TOHHOM JIOTKE IIMPUHOM b=2 M, YKJIOH JTHa

i = o = 3
JIOTKA I 0’006 , €CJIM pacxoa BOJBI, IIPOTECKAIOIIECH IT0 JIOTKY, paBCH Q 10 M /c.
OtHOCUTENbHAA IIOTPCIIHOCTH IO pacxoay HE JOJIKHA IIPEBBIIIATH 1 %.

Pewenue

3amarotcs psaaom 3HaueHui rayoun (0; 0,5; 1,0; 1,5 u 2 M), ay11 KOTOpBIX B TaOI. 1
BBIYHCIISIOTCS COOTBETCTBYIOIIME UM BEIIMYUHBI TUIONIA/ICH KHUBOTO CEYCHHS , CMOUEHHOTO
nepuMeTpa , THApaBIndecKoro paanyca R, koaddunmenra [lesu C, cpenneit ckopoctu V u

!
MIPOMYCKHOU CITIOCOOHOCTH Q .
[Tpu Berurcnenuun koagduimenta lle3u ucnonp3osanacs popmyna Mannunra. Kosddunnent
LIEpPOXOBAaTOCTU CTEHOK JIOTKA, coriacHo Tabi. 1, npunsar pasubiM 0,013. [To HaliieHHBIM
3HAYCHHAM CTpouTCs rpaduk (puc. 1).

Tabnuya 1/ OnpenesieHue HOPMAJIBLHOM TITyOUHBI

Enununa h, M
dopmyna U3MEPEHUS
0 05 1 15 2 1.244
o=(b+mh)h M 000 |100 |200 |300 |400 249
B i 2
x=b+2hvl+m= | 200 [300 |400 |500 |600 |449
R_(D
% M 000 |033 |050 |060 |067 |055
1
o lps |
n MO5/c 000 |6405 |6853 |7065 |71.90 |6972
v=C,/Ri M/c 000 |286 [375 |424 |4a55 |4,02
Q =wv e 0000 |2865 |7507 |12,716 | 18,189 | 10,004
5=Q‘Q100
0 100,00 | 71.35 |24,93 |-27.16 |-81,89 | -0,04




Y

2,0
1,8
1,6

1,4 1 h,=1,244 —
1,2 T

0,8

0,6 /

0,4

0,2
' =10
0,0 Q i

h, m 0 2 4 6 8 10 12 14 16 18 20 Q,m/c

Puc. 1. Onpenenenre HOpMaIbHON TTTyOUHBI

[lo 3apanHOMy pacxony 10 M/ 110 rpaduky onpezaensercs rayouHa I0TKa, paBHas 1,244 .
Haiinennoe 3Ha4eHHE MTOICTABIISACTCS B Ta0JI. | M BEIYHUCIISCTCS OTHOCUTEIBHAS MIOTPEITHOCTD.

Benuuuna norpemnoctu cocrasuia Mmunyc 0,04 %.
CrnenoBatenbHO, HOpMalibHas TIyOuHa paBHa 1,244 M.



HPAKTUYECKOE 3AHATHUE

HEPABHOMEPHOE BE3HAIIOPHOE YCTAHOBUBHIEECS JBUKEHUE
BOJbl B KAHAJIAX (OnpepeneHne KpPUTUYECKUX MapamMeTpoB MOTOKOB,
PacuyeT KpuBOM cBO604HON NOBEPXHOCTM)

3apgava l

[TocTpouTh KpUBYIO CBOOOIHOM MOBEPXHOCTH OTOKA HA OBICTPOTOKE, MMEIOILET0

Q=838 M/c;

TpaneLen1aJIbHOE MoNepeyHoe ceueHue. [lanHble Ui pacueTa: pacxo BOJb
IMpUHA OBICTPOTOKA b=4,0 M; K03 umeHT orkoca m = 1’5; ykioH aHa 0,016;
KOO UIMEHT LEPOXOBATOCTH CTEHOK GbicTpoToKa N = 0,013 ; ko3 unuent Kopuomnuca

o= 1’1. Ha Bxopae ObicTpoTOKa IITyOMHA paBHA KPUTUYECKOM.

[TocTpoenue kpuBoit CBOOOAHOM MOBEPXHOCTU OCYIIECTBIIsIETCS crtocoboM YapHOMCKOTrO.
Pewenue

Pacuer HaunHaeTCs ¢ ONpeneeHnss HOpMaabHOH Ny 1 KpuTndeckoi riyoun h,. OnpeneneHue

hy =1,481 M (Tabm. 1).

HOpMaHBHOﬁ FJ'IY6I/IHBI BBIIIOJIHCHO HO,I[60pOM

Tabnuya.10npenesieHne HOPMAJIBLHOM TIyOUHBI

['ny6una h, m
Popmyna En. n3m.
1 2 1,481
o=(b+mh)h W 5,500 14000 | 9,214
Y = b+2hv1+m? |m 7,606 11,211 9,340
Q)
R=— M 0,723 1,249 0,087
X
1
C = 1 R6 M>/c 72,878 79,825 76,749
n
v = C./Ri m/c 7,839 11,283 9,643
Q =wv m/c 43,116 157,966 | 88,847
!/
o= Q-Q 100 0 51,446 —77,89 -0,0526
Q
h. =273

AHaJOrMYHO OIpesesieTcss KpuTudeckas riayouHa ' '«

BBIYHCIIACTCA

M (Tabm. 2). IlpensapurensHo



_aQ? 11-888°
g 9,8

A =8851

Tabnuya.20npeaeneHne KPUTHYECKOH TTyOUHBI

® . h, m
opmMmyJia J. U3M.
Py 2 3 2,73
o= (b +m h)h M 14,000 25,500 22,099
B=b+2mh M 10,000 13,000 12,190
o3
D=2"_ M 274,400 1275490 | 885,390
B
A-D
o= TlOO 0 68,998 ~44,1069 -0,0328
]

Jlanee HaXOAAT KPUTUYECKHUI YKIIOH, IPEIBAPUTEIBLHO OIIPEIEINB CMOYCHHBIN IIEPUMETD,
THIIpaBIUYecKuil paanyc u ko3 duuuent Lle3n, COOTBETCTBYIOMNE KPUTHIECKOH TITyOnHE

Yo =4+2-2,73-41+15° =13843

- 2209 _ 1 g6
13,843 v
1 1
C=-—-_1596% =8316
0,013 o
Q? 88,8°

i =0,0015

K

w>C2R, 22,099 -8316-1596
HaXOIlHTCH FHy6I/IHBI B Ha4aJi€ U KOHIC COOPYIKCHHA:
h=h =273,  h;=101h; =1496
(I[J'I}I BapuaHTa Mnepenaja J1aHHbIC I‘J'Iy6I/IHLI CJICOAYCT ONIpCACIIATD 11O (bopMynaM:
hy =099hg. hy =h,,

Brruncisercs mar F.IIY6I/IH



o m—hy _2,73-1496

6

= 0,026

JlanpHe#mre pacyeTsl BHITOHAIOTCS B TaOIU4YHON (hopme (Tad:. 3).
['myOuHBI onipenensiroTes mo hopMmyIie

hjp=hj-ah

B 1a61. 4.4 onpeaensroTcst CpeTHUE YKIOHBI U JITTUHBI.

Tabauya 3 Onpeaesienue yaeJbHbIX JHEPIUid ceueHUsI M YKJIOHOB TPEeHUsI

/—501 1 1 Q2 ocQ2
J M M2 \ /CJ n O)J CJ J y g O‘)J
b ’ ’ ’ M
" M M%%/c

1 ;23'07 22,099 13,843 159 |83160 | 2001 3,553
2| 50 | 19655 13,101 1500 |s2,303 |%0020 3565
3 23| 17,338 12,360 1403 |s13s7 |00028 | 3656
4 iél 15,148 11,618 1304 |80401 |0,0041 3,864
6| gy | 11149 10,135 1100 |78155 |00094 495
! 364 9,339 9,393 0994 |76849 |00154  |6.104
Tabnuya .4
OnpeneieHue JJIHH Y4aCTKOB

g Pt R

2 Il

1 10,0017 2,343

2 | 0,0024 8,878

3 | 0,0035 19.944

4 10,0051 41,188

5 [ 0,0078 93,362




| 6 | 0,0124 364,659
[To nanHBIM Ta6:. .3 ¥ 4 CTPOUTCS KpHBasi CBOOOTHON TTOBEPXHOCTH
(puc. 1).

|

h,=2730

,=2343 |
,=8 878 | |
1,=19 944 _
1,=41188

A

1,=364 659

1,=93 362

Puc. 1. kpuBas cBOOOHOI MOBEPXHOCTH



HPAKTUYECKOE 3AHATHUE

(Pacuer rugpaBianYecKkoro npoixkka Pacuer conpsikeHust 0be¢oB)

Pacuyet Bogo6omHoro konoagua
3apava 1

B npsiMmoyrosipHOM KaHaje MUPUHON b=22y ycTpoeH nepenaf (cM. puc. 1). YcraHoBuTh
XapakTep COMpPsHKEHUS HUCTIAAIOIIEH C repenaaa CTpyu ¢ HKHUM ObeoM U onpeieuTh

o = 3
pasMEPEL BO,Z[O6OI/IHOFO KoJoama. Pacxoz[ BOJAbBI B KaHAJIC Q 44 M /C, BBICOTA II€pCIiaga

p=29 M, ObITOBasI IITyOUHA h6 =14 M, Koabbumment ckopoctn P = 0,95 , TIyOuH
Y P youHy
BOJIbI HA YCTYIIE IIepeIaja IPUHATh PABHOW KPUTHYECKOM.

LITTTHHF

g av,?/(2 g)
-

A * Vv
O
.-',-',-'.-',-',-'.-'.-',-',-',-',-',-'"_.e
B
o |
QO
-
o
> | A o
- =
-
YV V]
Ll I T T I S -
2

Puc. 1. Conpsicenue dveghos. I[lepenao



Pewenue

1. OnpenensieTcst yIeabHBIN pacxo

q-Q_ %
b 22 v/,

2. HaxoauTcst kputudeckas riryonHa

2 2
h, =3/ =3\/2 = 0,742
g 9,81

M.
3. Beruncngercs CKOPOCTH ABUKCHHA BOJbI Ha YCTYIIC IICPCIIaa
=4 2 o697
h, 0,742 e
4. HaxoauTcs MOJIHBIN HAMOP
v 2,697°
Eo=p+h +-2=29+0,742+"> = 4,012
24 2.981 "
5. Cxarasn FJ'Iy6I/IHa onpenensacTcs.
q2 22
A= 5= > =0,226
299~ 2-981-095 o
£, —h, + 0,226

h§_



3agaBmuch psayioM cxaThix TiryouH (0,2; 0,25; 0,35 u 0,5 M) BBRIUKCISAIOTCS COOTBETCTBYIOIINE
MM BEJIMYMHBI TOJHOTO Haropa (tad. 5.1)

[To nanueiM Tabi. 5.1 crpoutcs rpaduk 3aBUCUMOCTH TIOJTHOTO
Harnopa oT BEJIMYUHBI cKaTol Ii1yOuHsl (puc. 5.8). OTkiaabBas 1o
BEPTUKAJIIBHOW OCH BEIMYMHY MoJHOro Hanopa 4,012 m,

oTpeiesisieM 3HAYCHHUE CKATON TITyOUHBI hC =0,245 M.
BrruncneHHoe 3HaYeHHE MOJTHOTO HAropa ISl 3TOU TTyOMHBI paBHO
4,012 m. OtHOCHTENBHAS TTOTpenTHOCTh cocTaBmiia 0,008 %.

E0.m Tabnuya 5.1
K onpeneneHuvio

5.5 CXAaToil rmyduHbI
5,0

i h.om | Egm
®TEca0L2 0,20 | 5853

40 +—— >\ 0,25 | 3,868

35 0,30 | 2,813

20 - 0,36 | 2,196

2,5 —

20 { h= 10,245 —

0,20 0,22 0,24 0,26 0,28 0,30 0,32 0,34

he, m

Puc. 2. Onpenenenue cxxatoi riryOHHbBI

IIo (bopMyJIe TUAPAaBINYCCKOIO IPBIKKA OMPEACIIACTCA BTOpAA COIIPAXKCHHAA I‘J'IY6I/IH3.

3
_0245 ”8(%) _1|=1706
2 0245

hy
M.

>

Tak kak h2 h5 , TO CONPSDKEHUE CTPYU C HIDKHUM ObeoM OyJIeT OCYILECTBIATHCS C
MOMOIIIbI0 OTOTHAHHOTO THAPABIMYECKOTO MPBIKKA.

Omnpenenenne rTyOMHBI KOJIOAIA CBEACHO B Ta0M. 5.2.

Tabnuya 5.2

Omnpenesienne riiyOMHbI KOJIOALA



do M Eo' = Ep+dg, M he, M hy, M do + hs, M
0,000 4,012 0,245 1,706 1,400
0,250 4,262 0,237 1,740 1,650
0,500 4,512 0,230 1,773 1,900
0,355 4,368 0,234 1,754 1,755

ITo naHHBIM Tabm. 5.2 cTposATcs rpaguky h2 - fl(dO) u dO + h5 = fZ(dO) (puc. 3).

1,90
1,85

1,80 =) S —)

1,75 — A
1,70 ¥——

1,65
1,60 dg
1,55

1,50 = d0+h6: fz(do) _
1,45 \ d,= 0,355 —
1,40 : :

0,00 0,05 0,20 0,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50

h2, he+do, m

do, m

Puc. 3 Onpenenenue riryOMHbI KOJIOALA

Touka nepecevyeHus 3TUX JIUHUHN SABISIETCS TEOPETUUECKON TITyOMHOM KOJIo/1a dO =0,355 M.
OTHocuTeNnbHAS TOTPEIIHOCTH OIpeieIeH s TeopeTudeckor riyounsl coctaBuia 0,07 %.
YroObl B HUKHEM Obe(e Momydnics 3aTOMICHHbIH MPBDKOK, TEOPETHUECKYIO INTyOMHY KOJIOAA

HEO0OXOMMO YBETTUYHUTH Ha 5 %:
d=105d,=0373 ,,
[Tepema Ha BBIXO/IE M3 KOJIOAIA B OTBOJISAIICE PYCIIO
q 2 22
Az = 202 2 4 42
2g9¢’h? 2.9,81.085%-1,4

I[J'II/IHa THUAPABINYCCKOI'O IIPBIXKKaA

— 0,144

M.




, =25@19h, —h)=25(19-1754-0,234)= 7,747
BBICOTa OCHTpPA TAXKECTU CTPYH HAA IHOM KOJIOAIIa
Yo=0d+p+ % ~ 0,373+ 2,9+ 0,742 = 3,644

M.
JlanpHOCTB OTJIeTa CTpyH HaxoauTcs 1o gopmyiie (5.9)

| —2697 |23044 _ 5305
981 Ny

JlnmrHa Bo1000MHOTO KoJIo/1a onpeaensercs mo hopmyie (5.8)

| =2325+08-7,747=8522 ,

OcHoOBHBIE pa3Mepbl BOAO0OOHHOTO KOJIO11a ITPeICcTaBlIeHbl Ha puc. 5.10.

Az=144

Puc. 4. Cxema BO100OOMHOr0 KOJIOALIA




INPAKTUYECKOE 3AHATHUE
Pacyet Bogo60MHOro Boao00OMHON CTEHKM.

3apgava l

B npsimoyrosipHOM KaHaje MUpUHON b=22y ycTpoeH nepenaf (cM. puc. 1). YcraHoBUTh
XapakTep COMpPsHKEHUS HUCTIAAIOIIEH C repenaaa CTpyu ¢ HKHUM ObeoM U onpeieuTh

o = 3
pasMepbl BOJ000MHOT0 KoJIoIa. Pacxo Boabl B KaHae Q 44 M°/c, BBICOTA Tepenaja

p=29 M, OBITOBAs TTyOHMHA h6 =14 M, ko3 umment ckopoctn P = 0,95 , TIlyOuHYy
BOJIBI HA YCTYIIE NIepenajja NPUHATh PaBHON KPUTHIECKOM.

LTTT1T B+

g av,?/(2 g)
-

A * Vv
O
.-',-',-'.-',-',-'.-'.-',-',-',-',-',-'"_.e
B
o | ©
-
o
> | A o
- =
-
YV V]
Ll I T T I S -
2

Puc. 1. Conpsicenue dveghos. I[lepenao

Pewenue
BrinonHsieTcs pacyer cxaTol, KpUTUYECKOM U CONPSKEHHON CKaTOW TITyOMHbI aHaJIOTHYHO
IpeAbIAYIIEMY IIPUMEDY.

I[aeTCH 3aKJIIFOYCHUEC O BUAC CONPSIKCHUSA 6Le(bOB.



3aTeM omnpeensieTcsi CKOPOCTh MOAX0a K BOJOOOHHOM CTeHKE

ve 3 - 2 11
h. 1706

Mm/c.
ITo dhopmyie (5.14) BEIYUCISIETCS CKOPOCTHOM HAIop
2
, =72 070
2.981 "

Haxoaurcs mosiHblid Hanop Ha BOJOCIMBHON CTEHKE

2

2 3
Hh =
° " 042,2-981
['eomeTprueckuii HarmoOp Ha BOJIOCIMBHOM CTEHKE omnpenensiercs mo (5.13)
H =1049-0,0/0=0,979 .

Omnpenensiercs BbICOTA BOJOOONHOM CTEHKU IIPU YCIOBUH, YTO BOJAOCIHUB HE ITOATOIUIEH

c=105h, -H =105-1706-0979=0812

=1,049

Tak kak C < h6 , BOJIOCITUB SIBJISIETCS TIOATOTICHHBIM.

JanpHenmuii pacuer npoBoauTcs B Taba. 1. 3agatorcs psioM BeICOT BoA000HOM cTeHkH (0,6;
0,7; 0,8 m). J1s 5TUX BBICOT BBIYMCIIAIOTCS: TeoMeTpuieckuii H 1 monusiii Ho Hamops! Ha
BOJIOCJIMBE; BBICOTY IOJITOIUICHUS BOJOCHBA N, M OTHOIIEHHE BBICOTHI TIOATOIJICHUS BOJIOCIHBA
K F€OMETPUUECKOMY HAIoOpy Ha BOJOCIIMBE.

WuTepnionsiuen JaHHBIX Ta0. 2 onpenensercs KodGUIMeHT MOATOIICHUS Gy,

Tabnuya 2
KosgduumneHT moaronieHus BoA0CIUBA

hn/H 0,050 0,100 0,200 0,300 0,400 0,500 0,600 0,700

c 0,997 0,995 0,985 0,972 0,957 0,935 0,906 0,856

n

IIpooonsicenue mabn. 2

hn / H (0800 |0850 |0900 |[0925 (0950 |0,975 |0,990 (0,995 | 1,000

(o} 0,776 |0,710 |0621 |0,555 |0470 (0,319 |0,170 |0,100 | 0,000

n

Haxomutcs yaenpHbINH pacxo 1 Bogo0oiHoM cTteHku. [1o nanubiM Tabi. 1 ctpoutcs rpaduk
3aBHCHMOCTH YAEIBHOTO PacXxo/a OT BBICOTHI CTEHKH (puc. 2). OTI0XUB 3HAYEHUE YACILHOTO



pacxona, HaxoIsT BeicoTy cTeHKH — 0,713 m. [lorpemnocTs Beiunciienus cocrasuiaa Munyc 0,06
%.

Tabauya 1
OnpenesieHne BbICOTHI BOJ00OHHON CTEHKH

H= HO = h _ h . h Qem =
€ [=108h—c | =H+h, | "0 [ o os, my2gHY?

| | " H |

M M M2/c
06 |1191 1,261 0,800 (2”67 8’87 2292
07 | 1001 1,161 0,700 2’64 g,ss 2,060
08 |00991 1,061 0,600 2’60 2’90 1,837
0.72 11 064 1134 0,673 063 1089 | 999
7 2 o

2 40

230 \

220

210

q=2 T
2.00 .
1,90 ~
>
1.80
\ c=0727

1.70

e 060 0.65 0.70 0.75 080 o

Puc. 2. Onpenenenne BEICOTHI BOAOOOWHOM CTEIICHN

HJ'II/IHa TUAPABINYCCKOrO IIPbIXKKaA
l,=25(19h, —h,)=25(19-1706-0,245)=7 491
BeIcoTa nieHTpa TKeCTH CTpyH

Yo =P +%'< =29+0,742=3271

M.



JlabHOCTB OTJIETa CTPYH

L=y |2Y0 — 2697

omJi
9

JlnrHa Bo1000MHOrO KOJI0/A11a
| =1,,, +08l, =2,202+08-7,491=8195

OcHOBHBIE pa3Mepbl BOAOOOHHOTO KOJIO/ALA MPEACTaBICHBI Ha pHC. 3

—— =2,202
9,81

G
g
~ N
o <
> ~
3 I
OOy <
- ' S
A v,=2,697 | o
A 0 =S
......... \ [En R
= T T il
SEEESIR IR vy =
Al | —LO [ — o y
AT N « 3 ‘22 IR e
= e W — = oy T
et | R I e W, A s
s —Y _ ¥ -8 NN \¥/////
LA A L J vy S
NI
| ., =2202 i g
1
1=8195 ‘ ol e

Puc. 3. Cxema BO100OOIMHON CTEHKHU
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