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HPAKTUYECKOE 3AHATHUE

Pacuer OTKPbLITBIX IOTOKOB
3apava 1.

=
3

1I:m ho

Boga u3 mMoBEpXHOCTHOTO MCTOYHUKA K OYUCTHBIM COOPYXKCHHSM IIOJACTCS IO KaHATy
Tpamnenen1aIbHOrO CEUYCHHS ¢ IMPHHOM M0 JHY 8, IPOJOJbHBIM YKIOHOM Ig B KO3 PHIIHESHTOM
3aJI0)KeHUsT OTKoca M , JI[HO M OTKOCHI KaHalla WMEIOT HMCKYCCTBEHHOE KpEIUICHUE C
koa¢dunmentom mepoxoaroctu N. Ilpu mpomycke pacxoma Q mpu paBHOMEPHOM JBUKECHHUH
BOJIbI B KaHAJIe yCTAaHABIMBACTCS HOpMaibHAs ri1youHa hp.

M3BectHo, uto b=25 M, m=1, ip = 0,0009. Kpemienne nHa M CTEHOK KaHajga -
OCTOHHPOBKA B CpeAHHMX yciaoBHsx. OmpeneiuTh HOPMalbHYIO MIyOMHY moOTOKa hg mpu
nporycke pacxoga Q = 3,8 M/c

PeweHue

PaCXOI[HaSI XapaKTCPUCTHKA CCUCHUA IIOTOKAa npu PAaBHOMCPHOM JBUXXCHUHN

([3], ¢.176; [4], c.240)

Ipu KperuleHuH JHA U CTEHOK KaHajia OETOHUPOBKOW B CPETHHUX YCIOBHUSX:
Koaddunment mepoxosaroctu N = 0,014 ([2], Tab. 7.1).
Pacuér BeITOIHUM rpad)0aHATUTHYECKAM METOIOM.
TpunnMaeM B nepsoM mpubmmkernn hoD= 1 m.
Torpa:
- TUIONIA[h JKUBOTO CCUCHHS

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

- CMOYEHHBIM HIEpUMETP

y=b+2h+/ l+m?=2,5+2xIy1+1*=5,33 M

- Tuap aBJINYECKUU pagnuyc

- koapunment Llle3u
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- pacxo/Has XapaKTepUCTHKA

. x0,656"V0% =662 M%S/c

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 TpeTbeM MPUOIMIKCHUH ho(g): 0,75m.
Torpa:

®=(2,5+1x0,75)x0,75=2,44 m*

C= x0,384+V00 =60 27 M°%/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®=2,44x63,8x%,/0,526=113 m°/c (K®<K,)

Ctpoum Bcromorarenbubiii  Tpaduk K = f(h).
/ 13 rpaduka npu Ko = 126,7 M°/c monydaeM MCKOMYIO TTyOHHY
mortoka hg=0,81 m.

T T
60 80 100

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

T T T T T
120 140 160 180 200

¥=2,5+2x0,81x\1+1°=4,79 ™

R= @ =0,56 m
4,79

C= 0 ;-14 XO,SBLSW :64,3 MOvS/C K=2,68%x64,3%,/0,56=129 M3/C

Ommubky



Kq.-K 126,7-129

x100=
0 7
CUMTAEM JIOITYCTUMOM.

x100=1,82 %,

o=

BapumaHTbl 3agaumn

1. UsBectno, uro m=15, ip=0,001, Q=45 M/c. Kpernnenne oTkocOoB M gHAa —
OOJIMIIOBKA M3 TECaHOTO KaMHs. ONpeneuTh MUPUHY KaHalla 1Mo JHYy D, mpu KOTopoit riyoruHa
noToka B kanaie hg = 1 m.

2. UssectHo, uto b=2,0m, m =2, ip =0,002. Kperuienue oTKOCOB - Xopoiias OyToBas
knaaka. OnpeaeauTs IPOIyCKHY0 CriocoOHOCTh KaHana Q mpu riryoune motoka hg = 1,5 m.

3apava 2

lJ’

Boma oT ouMCTHBIX coOpyXeHHH cOpachlBaeTcsi B peKy MO KaHaly MpsSIMOYroJIbHOIO
CCYCHHUS IMUPUHON D W MPOMONIBHBIM YKIOHOM Ip. BOKOBBIE CTEHKM W JHO KaHAlla MMEIOT
HCKYCCTBEHHOE KperuieHue ¢ koadduimentoM mepoxonaroctu N. [Ipu npomycke pacxona Q co
CKOPOCTBIO V B KaHaJIe yCTaHABJIMBACTCS HOpMalibHasl TiTyouHa ho.

WssectHo, uto Q = 4 M%/c, ig = 0,001. Kpennenue kanana - olITyKaTypuBaHUE LIEMEHTHBIM
pactBopom. KakoBa jtoimkHa ObITh IMpHHA KaHasa b, 4ro0s! riryouna hg = 1,0 m.

PeweHue

PacxogHass  XapaKTEpUCTHKAa CCUCHHMs MOTOKA MpPH  PaBHOMEPHOM  JIBHKEHHUH
([3], ¢.176; [4], c.240)

K,= Q__ 4
===
A /IO 4/0,001
[Ipr kperuleHWM OHA W OTKOCOB pyClia OIITYKATypHBAaHMEM I[EMEHTHBIM PacTBOPOM
koadunment mepoxosaroctu N = 0,013 ([2], Tada. 7.1).
Pacuer BeneM rpadoaHaTUTUUECKHUM METOJIOM.
IpuruMaeM B niepsoM npubmmkernn b= 1 m.
Torpa:

=126,5 m*/c



- IUIOIIAJb )KUBOI'O CEYEHUs
o®=bh,=1x1=1 m*

- CMOYEHHBII EpUMETP

¥ W=b=2h=1=2x1=3 M

- TUJIPABIIMYECKUN painyc

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

- pacxoaHas XapaKTCpUCTUKa
K®=w®C®{R® =1x63,64x,/0,33=35,5 m*/c

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

Torna:
P =2x1=2 m?
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:

0®=2,5x1=25 m?
X(3) =2,5+2x|=4,5 m

2,5

R®=="=0,55 m
5

CO=_1 0555008269 4 n5/c
0,013

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

W3 rpaduka HaxXoqUM HMCKOMYIO IIMPHUHY KaHajia IMpH
1° Ko=126,5 b=248m.
[B=248 v IIposepka:

®=2,48-1=2,48 m>
Ko y=248+2-1=4,48 ™
I I

T T I
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R:E =0,55 m ,C=69,4 m*°/c
4,48

K=2,48x69,4x,/0,55=127,6 m*/c

Ommuoka ,

0L:127,6-126,5
127,6

KOTOPYIO CUUTAEM JIOMYCTUMOI (MeHbIIe 5%)

x100=0,86 % ,

BapMaHTbI 3agayuun

1. UsBectro, uto Q =5 M°/c, ip = 0,002. Kperuienne kanama - GETOHHPOBKA B CPEIHHX
ycnoBusix. OnpenenuTs, KakoBa OyaeT riyouHa notoka hg, eciu mmmpusa ero b = 2,5m.

2. WUsBectHo, uto Q=2 M3/C, Ip=0,003, b=1,5v. Kpemnenue kanama - xoporias
OetoHnpoBka. OnpeeuTh, PABHOMEPHBIM JIH SIBJISICTCS TEUYCHHUE, ecin TryouHa hg = 2 m.

3apava 3.

YpoBHU BOJBI B BojjoeMax A U B UMEIOT pasHUIy OTMETOK AZ. OHU COETUHEHBI MEXKIY
coOOi KaHaJOM THUAPABIMYECKH HAWBBITOAHEHUIIET0 CEeUeHHs TpamnenenalbHoi (opMbl C
3aJI0)KEHHEM OTKOCOB M W mUpuHOW mo aHy b. ImyOuna Boasl B kanaje h, mmuHa kanama .
Crenku u qHO KaHana ykperwieHsl 6etoHoM (N = 0,012). [Ipu paBHOMEpHOM JBM)KEHHH PacXO[
BOJIbI B KaHaje Q.

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

PeweHue

I'mppaBinueckuii yKIIOH IIOTOKA



. Az 2.
i :—:—8:0.0007
I 4000
PaCXOI[HaSI XapaKTepI/ICTI/IKa CCUCHUA II0OTOKa HpI/I paBHOMepHOM JOBUXXCHUUN

([3], ¢.176; [4], c.240)

JIns rUapaBIMYECKH HAMBHLITOJHEHIIEr0 CEYEHUS KaHaja TpaleleuaalbHol  (HOpPMBI
([2], ¢.198; [4], c.245)
- MIMPHHA I10 JHY

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

- IUIomaab ) XKUBOI'o CCUYCHU S
®=(b+mh)h=(0,605h+1,5h)h=2,105h?

- TUJIPABIMYECKUN panyc R=0,5h

Pacuer Bemem rpadoanamuTHueckuMm MmeTonoM. B mepBom NPUOIMKEHUH TIPUMEM
HY =1 .

Torna:

- rupaBauyeckuii patuye R™=0,5%1=0,5m
-ko3ppunment Ileszn

co=lriehi-_L1_ x0,5"0%2 =74 37 %5 /¢

n 0,012

- pacxXoaHad XapaKTCpUCTUKa

K®=®C®R® =2,105x12x74,37x,/0,56%x1=110,7 M*/c

Tak kax K& = 110,7 < Ko = 944,91, IPUMEM BO BTOPOM MPUOIHKEHUN OOJbliiee 3HaYeHHe
h® =2 m.

Torna:

R®=0,5x2=1m

Cc®=83,3 m*®/c

K®=2,105x22x83,33%,/0,5%2=701,63 a:/c (K® <Ky)

B tperbem npubaukeHnn NpuHUMaeM h® =25wm.

R®=0,5%2,5=1,25 m

CO=_1 x50 =86 02 \O%/c

0,012

[TocTpoum BcTIOMOTATENBHBIH h rpaduk K = f(h).

Ilo rpaduxy IpU 55| 5, Ko = 944,91 m%c

HaxomuM h = 2,3 m. ) _—
IIpoBepka : /

R=0,5%2,3=1,15 m |\ 7 944,91

I T T T T T T
100 200 400 600 800 1000 1200

K




1

x1,15"092 =85 0 M°%/c

0,012
K=2,105x2,3*x85x,/0,5%2,3=1015 m*/c
Omuo6Ky ,

o K-K, 1015-944,91

x100=——————x100=6,9 %
0 1015

CUMTaeM JIOMYCTUMOH. B mpoTHBHOM ciyyae HeoOXomuMoO Oojiee TOYHO IOCTPOHTH
kpusyto K = f(h).

Hckomas mupuHa KaHajna 10 JHY

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

BapunaHTbl 3apauu

1. UsBectHo, urto Q =20 m/c, | =5000 M, Az = 3,5 m. Ornpenenuth MIMPUHY KaHaA IO
aHy b, ecnu koadduirenT 3anoxenus m = 2.

2. UzBectHO, uTo Q =22 M3/C, | = 4500 m, Az = 3,2 M. Onpenenuth TayouHy MOTOKa h,
ecim KodpduimeHT 3anokenns m = 1,75,

3apgava 2

1:m h

=
3

Jlns otBoja BOABI B KonmdecTBe Q yCTpoeH JIOTOK M3 crpyraHHbix gocok (n =0,011)
CEYCHUEM TparelenaaabHoil GopMbel ¢ KodddumeHToM 3amoxke-HUS OOPTOB JIOTKAa M U
MPOJIOJIbHBIM YKIOHOM Ig. [llupuna noTka o auy b. 'myOuna Boasr h moxbupaercs Tak, 4ToObI
CeYCHHUE OBLIO THJIPABIMYECKU HAUBBITOTHEHIIIIM.

WssectHo, uto Q = 0,5 M%/c, m =1, Onpenenute pasmepsr h, b u npogoNBHbIA YKIOH i
JIOTKA O TeM, YTOObI cpeHss ckopocTh V = 4 M/c.

PeweHue

[Inomans ceyeHus MOTOKA B JIOTKE MPH 3alaHHON CKOPOCTH



Jlist THApaBIMYECKH HauBbIroHekmero ceuenus ([2], ¢.198; [4], ¢.245)
- IIMpPUHA IO JHY JIOTKA

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

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

R=0,5h.
C y4eToM 3TUX 3aBUCUMOCTEN HAXOAUM:
- IIyOMHY IMOTOKA 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 ™;

- ko3¢ dunuenrt llle3n

L L x(0,5%0,26)

C: - Ry - 1,540,011 -
n 0,011
Heo6xoanMelii yKIIOH JTOTKA
VA 47
=25 " zp2
C°R 667°%0,5%0,26

66

=0,028.

BapI/IaHTbI 3agayuu

1. U3BectHo, uro b=0,3M, m=15. Onpenenure ryOMHY MOTOKa N M MPOMYCKHYIO
crocoOHOCTh JtoTka Q mpu ykione ip = 0,0009.

2. UzBectHo, uto h=0,5M, m =2. Onpeaenuts MUpUHY JOTKa 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, uro 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
BapuaHTbl 3apgauu

2. U3BectHo, uro D =900 mm, ip=0,003, h =400 mm. Onpenenurs, kakoii 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 HAITOJHEHHUE pe3epByapa Mpoucxoanso 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 TUIIA KPEIUIEHUSI 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

Jlist 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 U3MEHHUTCS MIPOITYCKHAs CIIOCOOHOCTH JIOTKA B CJIEAYIOIIUX CIIy4asx:
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, IIPOTECKAIOMICH IT10 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 TUIOMIA/ICH KUBOTO CEYCHUS , 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 Tada. 1, npunsar pasubM 0,013. [1o 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 HOpMaNbHON TITyOUHBI

1o 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 TI1yOuHa paBHa 1,244 M.



INPAKTUYECKOE 3AHATHUE

HEPABHOMEPHOE BE3HAIIOPHOE YCTAHOBUBHIEECSA IBUKEHHUE
BOJbI B KAHAJIAX

3apava 1

[Toctpoutsb KprBYIO CBOOOAHON MOBEPXHOCTH MOTOKA HA OBICTPOTOKE, UMEIOILIETO

Q=838 M/

TparneleuaibHOoe TonepeuHoe ceyeHue. Jlanupie s pacueTa: pacxo] BOJIbI
mupuHa OBICTPOTOKA b=4,0 M; Kod(ppuimeHT orkoca m= 1v5; ykJioH 1Ha 0,016;
KOX(PHUIMEHT MEePOXOBATOCTH CTEHOK OBICTPOTOKA n=0,013 ; Koo pumment Kopromnuca

o= 1’1. Ha Bxozae ObicTpoTOKa IN1yOHHA paBHA KPUTUYECKOM.

[TocTpoeHue kpuBoOi CBOOOJHOM MOBEPXHOCTH OCYILECTBISIETCS cIocOO0M HYapHOMCKOTO.
Pewenue

Pacyer HaunHaeTcs ¢ onpeaencHusi HopManbHOU Ny U KpuTHueckoil ryouH h,. OnpeneneHue

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

HOPMAaJILHOW TITyOMHBI BHITIOJIHEHO 1TO100POM

Tabnuya. IOnpenesieHue HOPMAJIBLHOM TTyOUHBI

['nyouna h, m
dopmyia Ex. n3m.
1 2 1,481
o= (b +m h)h M 5,500 14,000 9,214
y=b+2hy1+m? |wm 7,606 11,211 9,340
R=2 M 0,723 1,249 0,987
X
1
c-1Re wO5/c 72,878 | 79,825 | 76,749
n
v =C./Ri M/c 7,839 11,283 9,643
Q' =owv /e 43,116 157,966 | 88,847
!
0= Q-Q 100 [ 51,446 —77,89 -0,0526
Q
h =273

AHaJIOTUYHO onpezenseTcs KpuThuueckas riryouHa = K M (Tab. 2). IlpeaBaputensHO

BBIYHUCIIACTCA



_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 KPUTUYECKUM YKIIOH, IPEIBAPUTEIBLHO OIIPEIEINB CMOYECHHBIN IEPUMETD,
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€ 1 KOHLC COOPYIKCHUA:
h=h =273,  h;=101h; =1496
(I[J'I}I BapuaHTa Mnepenaja J1aHHbIC I‘J'Iy6I/IHLI CJICOAYCT ONIpCACIIATH 110 (I)OpMyJ'IaMI
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 JITHHBI.

Tabauya 3 Onpenesienue yaeJbHbIX JHEPIruid ceyeHus ¥ YKJIOHOB TPeHUsA

/—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 el P

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

Pacuyetr Bogo6omHoro konoaua
3apava 1

B npsimoyrosipHOM KaHaje MUpUHON b=22y ycTpoeH nepenaf (cM. puc. 1). YcraHoBUTh
XapakTep CONMpPsLKEHHs HUCTIAJAIoNIEH ¢ Mepernaaa CTPyU ¢ HIKHUM Obe)OoM U OTIpe/IenTh

o = 3
Ppa3sMEpPEBI BOI[O6OI/IHOFO KoJioa1a. Pacxo,u BOJbI B KaHAJIC Q 44 M/ C, BBICOTA mmepcraaa

p=29 M, OBITOBAsI TITyOMHA h6 =14 M, KO3 PHUITUEHT CKOPOCTH ¢= 0,95 , TITyOuHy
BOJIbI HA YCTYIIE Mepernajia MPUHATh PaBHOW KPUTHUYESCKOH.

0
o o .-".-".-".-".-"-""_.-'
-1
1
o
S
L j —
2al’ .
A =
-1
-1
\J
r Y
yvy
- FE T oo

Puc. 1. Conpsicenue 6veghos. Ilepenao



Pewenue

1. OnpenensieTcst yIeabHbIN pacxo
44
b 22 m?/c.

2. Haxoautcst kpuTuieckas riryonHa

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

M.
3. Beruncngercs CKOpPOCTh ABHMXKCHH BOJBI HA YCTYIIC IIEPCIIaaa
=4 2 o697
h, 0,742 e
4. HaxoauTcs MOJIHBIN HAMoOp
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

he



3amgaBmuch psajioM cxaTeix Tiyous (0,2; 0,25; 0,35 u 0,5 M) BBIYUCIISAIOTCS COOTBETCTBYIOITHE
MM BEJIMYMHBI TOJHOTO Haropa (tad. 5.1)

[To nanubiM Tabi. 5.1 crpoutcs rpaduk 3aBUCUMOCTH TTOJTHOTO
Haropa oT BEJIMYUHBI cKaTol IiyOuHsl (puc. 5.8). OTkiaabBas 1o
BEPTUKAJIIBHOW OCH BEIMYMHY MoJHOrO Hanopa 4,012 m,

orpeerisieM 3HAYCHHUE CKATON TITyOUHBI hC =0,245 M.
BrruncneHHoe 3HaYeHHE MOJTHOTO HAropa ISl 3TOU TTyOMHBI paBHO
4,012 m. OtHOCHTEBHAS 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

hc, m

Puc. 2. Onpenenenue cxxatoi riryOHHbBI

IIo q)OpMy.]'IC TUAPAaBINYCCKOIO IPBIKKA OIMPEACIIACTCA BTOpAA CONPSAKCHHAA FJIY6I/IH8.

0,245 0,742
=—— | [1+8| ——
(0,245

3
h, j ~1]=1706

M.

>

Tak kak h2 h5 , TO CONPSDKEHUE CTPYU C HIDKHUM ObeoM OyJIeT OCYILIECTBIATHCS C
MOMOIIBI0 OTOTHAHHOTO THAPABINYECKOTO MPBIKKA.

Omnpenenenne rTyOMHBI KOJIOAIA CBEACHO B Ta0Md. 5.2.

Tabnuya 5.2

Omnpenesienne riiyOMHbI KOJIOALA

do' M Eo' = E0+d0, M he, M hz, M do + hg, 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 manubIM Tab. 5.2 crposTces rpaguku h2 - fl(dO) u dO + h5 = fZ(dO) (puc. 3).

1,90
1,85

1,80 h,= f,(d,)
1,75 _,/L/

1,70 ————

1,65
1,60 dg
1,55

1.0 = d0+h,= f,(d,)
1,45 d=0,355
1,40 vy © |

0,00 0,05 0,10 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 TEOPETHUECKON TITyOMHOM KOJIo/11a dO =0,355 M.
OTHocuTeNbHASI TOTPEIIHOCTH OIpeieTIeHHs TeopeTndeckon riryounsl coctasuia 0,07 %.
UYroObl B HUKHEM Obe(e Momydnsics 3aTOMICHHbIH MPBDKOK, TEOPETHUECKYIO INTyOMHY KOJIOALA

HEO0OXOMMO YBETUYHUTH Ha 5 %!
d=105d,=0373 ,,
[Tepeman Ha BBIXO/IE M3 KOJIOAIA B OTBOJIAIIEE PYCIIO
q 2 2 2
Az = 2,2 2 142
2g92h? 2.981-085%-1,4
JIJTMHA THIIPABIIMYECKOTO MPBIKKA

l,=25(19h, —h,)=25(19-1,754-0,234)=7,747

= 0,144

M.




Bricota LHCHTpa TAXKECTU CTPYU HAA AHOM KOJIOoALa

Yo=d+p+ h?" =0,373+2,9+0,742 = 3,644
JlanmbHOCTH OTJIeTa CTpyH HaxoauTcs o dopmyne (5.9) '

|, =2697 |34 _ 535
981 "

JliinHa BOI0O0HHOTO KOJIo 111 onpeaensiercs mo popmyie (5.8)

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

OcHoOBHBIE pa3Mepbl BOAOOOHHOTO KOJIOAIA MPeICTaBIeHb! Ha puc. 5.10.

h =742

1 ‘E‘ av,2/(2 g)
. g =p
N
‘ -l

o<

Il

D

3

\l

Az=144

E,=4368
y,=3644
p=2900

v 1 »

| =2325

-t O
-

-
-

Puc. 4. Cxema BO10OOHHOI0 KOJIOALIA




IMPAKTHYECKOE 3AHSTHUE
Pacuyetr Bogo60MHOro BOA0OOOWMHOWN CTEHKM.

3apava 1

B npsiMmoyrosipHOM KaHaje MUPUHON b=22y ycTpoeH nepenaf (cM. puc. 1). YcraHoBUTh
XapakTep CONMpPsLKEHHs HUCTIAJAIOIIEH ¢ Mepernaia CTPyU ¢ HIKHUM Obe)OoM U OTIpe/IenTh

o = 3
pa3sMEpPEBI BOI[O6OI/IHOFO KoJioa1a. Pacxo,u BOJbI B KaHAJIC Q 44 M/ C, BBICOTA mmepcraaa

p=29 M, OBITOBAsI TITyOMHA h6 =14 M, KO3 PHUITUEHT CKOPOCTH ¢=095 , TTyOuHy
BO/IbI HA YCTYIIE IIeperaja IPUHATb PABHOM KPUTUYECKOM.

g av,’/(2 g)

e
T I TT TR
A VO
r
.
ny 1 oo
S al’ .
-1 :
.
.
\/
YV VS
P T I T T -~
|
<—O>

Puc. 1. Conpsicenue 6veghos. Ilepenao

Pewenue
BrimonHsieTcs pacder cxxaTol, KpUTHYECKON U COMPSHKEHHON CKATON TTTyOMHBI aHAIIOTUYHO
MpeABIIYIEeMY TPUMEDY.

Jlaetcs 3axiroueHue o BUJe CONpsbkeHus 0bedoB.
3arem omnpezenseTcs CKOpOCTh MOJIX0a K BOJI0OOIHOM cTeHKe



v 9 2 11

hee 1,706 e
ITo hopmyne (5.14) BerancasieTCss CKOPOCTHOW HAIOp
2
h, = @ = 0,070
2.981 "

Haxoautcst mosiHblid Hamop Ha BOJIOCIMBHOM CTEHKE
2

H 2 3
0 e

042./2-981
['eomeTprueckuii HaMOp Ha BOJIOCIMBHOM CTEHKE omnpenensercs mo (5.13)
H =1049-0,0/0=0,979 .
Omnpenensiercs BbICOTa BOJAOOOHHOM CTEHKU MIPH YCIOBUU, YTO BOJOCIUB HE MOATOIJICH

c¢=105h, -H =105-1,706-0,979=0812

=1,049

Tax kax C < h6 , BOJOCJIUB SIBJISIETCS ITOATOILUIEHHBIM.

JlanpHeHmui pacueT mpoBoAUTCs B Ta0J. 1. 3amaroTcst psioM BeICOT BogoboiiHo# cTtenku (0,6;
0,7; 0,8 m). Jlmst 5TUX BBICOT BBIUUCIISAIOTCS: TeoMeTpruyeckuii H u momusiil Hy Hamops! Ha
BOJIOCJIMBE; BBICOTY MOATOIUICHHUS BOJOCTHMBA N, M OTHOIIIEHHE BBICOTHI TIOATOIJICHUS BOJIOCIHBA
K T€OMETPUUECKOMY HaIopy Ha BOJOCIHUBE.

WuTepnomnsinueit naHHBIX Tabm. 2 onpeaensercs KodQPHUIUEHT MOATOIIICHUS On.

Tabauya 2
Ko3¢ppuumenT moaroniennsi BOA0CJIMBa

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

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

n

IIpooonsicenue mabn. 2

hn / H |[0800 |0,850 |0,900 |0925 |0,950 |0,975 |0,990 0,995 | 1,000

o} 0,776 |0,710 (0,621 |055 (0470 |0319 (0,170 |0,200 (0,000

n

Haxomutcs yaensHbI pacxos BogoOoiHo#M cTenku. [1o nanubiM Taba. 1 crpoutcs rpaduk
3aBUCHMOCTH YCIBHOTO PacXxo/ia OT BBICOTHI CTEHKH (puc. 2). OTII0KUB 3HAYCHHUE YACILHOTO



pacxoza, HaxoOsT BeicoTy cTeHKH — 0,713 m. [lorpemHocTs BeiunciieHus 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 BOAOOOWHOMN 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 Bo1000MHOTO KOJIOALIA
| =1,,, +08l, =2,202+08-7,491=8195

OcHOBHBIE pa3Mepbl BOAOOOHHOTO KOJIO/ALA MPEACTaBICHBI Ha pHC. 3

—— =2,202
9,81

G
g
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o <
> ~
3 I
OOy <
- ' S
A v,=2,697 | o
A 0 =S
......... \ [En R
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SEEESIR IR vy =
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AT N « 3 ‘22 IR e
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et | R I e W, A s
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LA A L J vy S
NI
| ., =2202 i g
1
1=8195 ‘ ol e

Puc. 3. Cxema BO100OOIMHON CTEHKHU
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