Chuong XIII

. ——

- CHAY QUA CUA CONG L

§XI{I-1. CAC KHAI NIEM CHUNG

Céng la tén chung chi cong trinh didu khién muc nude hodc luu higng.

L6 thdo nudc cla céng thuong déng mé bing tdm chin hodc canh cia
cong. Dong chdy qua 18 clra chiu tdc dung ctia cot nude H hosic d6 chénh
myec thugng ha luu z. S

~ Diéu khién muc nuée khi luu lugng ¢6 dinh hodc didu khién luu luong
khi myc nudc ¢6 dinh déu bing déng md cira van.

Néu cao trinh muc nu6e thugng lwu (¥ MNTL) thdp hon dinh cHng, tam
cia clng kéo lén | |
trén muc nudc thi L
dong chdy qua
cong hoan toan la
khéng ap, céng
lam viéc nhu mot
dip tran dinh
rong. | 7. . 7

"Khi cao trinh = = |
muyc nude thugng luu (V. MNTL) ngép hoan toan 16 céng thi dong chay co
ban la dong chady qua 16 hoic veéi.

Trong thyc t€ dong chdy ra khoi cira céng sé di ra kénh dan, néi tiép
vOi dong ha luu theo nhitng hinh thtic ndi tiép khac nhau va cac hink thire
d6 lai anh hudng dén khd niing thdo nuéc clia céng. |

Vi vy trong chuong nay phai ding cac két qui nghién ciu vé dong chay
qua 16 va voi va néi tiép thugng ha luwu dé nghién ciu.
~ Ta xét 2 truong hop :

+ Cong khong c¢6 trdn hodc vom, sau cita céng la long dan hé. Do la
dong chdy dudi tdm chdn cila cbng hd.
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+ Thén céng hinh 6ng tuong déi dai (m#t cdt khép kin'cé trdh hodc
vom), dong chay trong than céng c6 thé la diy éng hogc khong day ong.

D6 1a chay qua ¢béng ngdm. . _

A. CHAY DUGI TAM CHAN CUA CONG HO

§XIII-2. CAC HINH THUC NOI TIEP SAU CUA. CONG

Theo hinh vé ¢t nudc toan phén & thugng lwu la.: - -
2g S
Dong ra khéi cita cong cach clta mot doan khodng béng a thi co hep
nhét véi d9 sau h. Tai mit cit co hep do trang thai chay ra la chay xiét :
h < h,. | :
Néu dong chay ha luu h, < h_thl néi tiép sau céng khéng qua nudc
nhay. Nhung thuong gip dong chidy ém & ha luu h, > h nén dong chay
sau cOng sé ndi ti€p véi ha luu qua nudec nhdy. L
Cung dung h” dé so s4nh v6i h_ta sé c6 3 dang néi tidp : 'miﬁé nhay
xa voi dudng nudc dang c_ hoic ¢, ; nudc nhay tai méit cdt co hep i nudc
nhay ngép. |
Trong cdc dang néi tiép véi nudc nhidy xa, nhay tai ché va khong cé
nuée nhay thl mdt cit co hep khong bi ngip, chiéu sau ha lvu khong anh
hudng dén khé ning théo cha cifa c¢éng nén goi 1a chdy khong ngap.
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Lrong dang néi ti€p véi nuéc nhiy ngap dong chdy ha Iwu &nh huéng
dén kha ning thdo qua céng nén goi la chay ngép.

§XI11-3. CONG THUC TINH TOAN DONG CHAY DUOI TAM CHAN
CUA CONG L

1. Chay khong ngap
Viét phuong trinh Becnui cho 2 miit c&t O-O va c-c ta ‘dugc ';"

+ =h + — +
H %9 h 9 N og
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ty d6 tinh dugc van tdc tai mit cét co hep v,

. % | F"‘ V2e (o~ b

o (25(H,~ 1) m

Luu lugng qua cong :
Q= w.v, = Q.0 \!2g(H - h) (2)

¢ 1a he s6 van téc, dugc xac dinh bang thuc nghiém chi yéu phu thudc
vao hinh dang va mitc @ thu hep dong chdy, mic d¢ nham & clta vao.

PD&i v6i céng c6 day & ngang d4y kénh, ddu céng cé tudng canh lugn
tron hodic xién, ¢ = 0,95 + 1,00.

~ Céng c¢6 day cao hon day kénh, clta vao khong thuan, ¢ = 0,85 + 0,95.
D¢ séu co hep h, dugc viét 1a :

h = ¢a | (3)

C

£ - goi la hé s6 co hep thang ding.
Theo két qua ctia N. E. Jucopxki, & chi phu thudc vao ti s& ﬁ
Thay (3) vao (2) ta duge ;

Q = p.eaby2g(H_ —¢.a) . | (4)
Goi 4 = €. la hé s6 luu lugng thl . o

Q = u.aby2g(H,k — ¢£.3) (5)
Trong céic cong thic trén v lai phu thugec vao luu luong Q :

Q
VD—-Q

!

' ]a dién tich mét cdt kénh thugng [uru.

2
Hn = H + G:Q p
2g . €2

Thay vao (5) ta dugdc :
Q —

p.o2g(H-h)

5
1 - au?=
-\’ # Qf

Theo cdng thic nay ta thay khi % nhé thi miu s6 cob thé cho béng 1,

i

(6)

nghia la H = H. Vdi ch_ < 0,2 ma coi HG = H thi sai 6 cing chi duéi 1%.
1

2. Chay ngap

Chay ngip thi tai ché mit cdt co hep ¢6 khu chay cudn, do sdu khéng
phai 1a h, ma bang h(h, < h < h). Dong chinh ¢ dudi khu nudc cudn
van c6 d¢ sdu bdng h = &.a.
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Cung viét phuong trinh Becnui cho 2 mit cdt O-O va c-¢ va cho ring
ap suat tai khu nudc cudn trén mit.cit co hep clng phﬁn b6 theo quy luat
thiy tinh, sau khi sﬁp xép lai ta dugc vén tbc tai mit cit co hep la :

¢ V2g(H, —h) R ¢ )
Q_ - p.0 g, Ey ®)
£, ¢ va u trong diéu kién % £ 0,75 vAn nhu truéng- hgp chay khong

ngap.

Cong thic tinh Q cho trudng hop chay ngap vé két cdu giéng nhu cho
chay khong ngip (6) chi thay h_ bdng h .

Trong trudng hgp bai toan phang h cing dugc tinh t& cong thitc nude

nhay ngip : - | . S
Z
m:\/hﬁ %, G _(hh—m) o
.8 h .h

Cong thiic nay cho ta tinh h khi da biét q, a
Cé 2 dang hai toan : - ,
+ Cho biét H, a. X4c dinh q :
- Gidi : cho @, = 1 va sip xép lai ta dugc :

}

) h,~h,
B =By - 4t at(H, - b, b h
b __
dit M = 4”ah}:hh (10

Phuong trinh trén trd thanh :
h; — Mh, + (MH, — k) = 0
(rial phuong trinh bac 2 nay d6i véi h ta duge :

hz=\jhﬁ“M(Hn“I) | 5 (11)
+ Cho biét q, H,. X4c dinh a, h, : |
- Giai : thay v, theo (7) vao (11) td dudgc :
20
2 2 0 q
= 2%g(H, - h) —
h; = bj - [fpwl g (H, - k) hh—l
2'\, a.¢.ql |
| o - (12)
B — ] ! .
Bl -ghh o
ta duge : W+ AYH,-h ~-B=0 a3

Phuong trinh trén duge giai bing th didn dé tim h.
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Khi d¢ chénh thugng ha luu it va tdm chdn clra c6ng md cao, tic la
a/H > 0,75 thl d¢ su sau clta céng coi nhu bing d6 sdu ha luu.

- Khi dién tich 16 c6ng nhd se véi kénh ha luu; ngap- shu trong-kénh thi
nudc nhay sau c¢6ng hoan toan bi ngap, lic d6 ta cing ¢6 : h, = h

L7 A A4 "'l. |
= . = =\
. ) -
— | - = = = 'l'.' -
—_— v ) '
— P 5%35: - r/ ¢ :‘}4
N=== ” — — L

Trong 2 truong hop d6 ta tinh céng nhu mét 16 chay ngip :
Q=Mowi28.2z2 =p.wVy2g(H, —h) (14)
= 0,60 ~ 0,75

3. Tdm chidn hinh cung va tdm chin phiing dat nghiéng

Céc hién tugng vat If cla trudng hop nay dédu nhu ctia tdm chin phﬁng,
chi khéc 1a do clra vao lugn tron va nghiéng, dong chdy it bi co hep va it
tén thdt nén cic tri s6 ¢, 4 va ¢ d8u c6 thay déi it nhidu. Tuy nhién céc
két qua nghién ctu v8 mit nay chua nhidu. Ta c6 thé tham khio cic s&

litu sau day :
+ T4m chin hinh cung :

- Chay khéng ngap : u = 0,58 :

- Chay ngap : u = 0,60 + 0,63 ; khi 8 > 24° ;
- Chay khong ngap : u = 0,50 +0,4 sin’g ;

- Chay ngip : u = 0,52 + 0,4 sin?s.

+ Tam chin phing dit nghleng

€, ¢ déu phu thudc viao géc nghiéng va d6 mé _I-T M(}t cich gﬁn dung
¢6 thé 14y ¢ = 0,97 va ¢ theo bang :

8° 0 30 70 90 110
£ 1,00 0,80 0,65 0,61 0,59

§XIII-4. CAC BAI TOAN VE DONG CHAY DUOGI TAM CHAN CUA CONG

- Trong céc cong thic néi trén thuong cé 3 dai lugng cdn xic dinh la
a, H va Q. Con h, va hinh dang mit cfit céng thudng da bist trude. Blet 2
trong 3 dai qudng cé thé tim duge dai lugng tha 3.

Thuc té thuong phai gidi quyét cac bai toan sau day :
+Bai 1. Biét muc nude thugng luu H, d6 cao md cfng a, tinh luu lugng Q.
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+ Bai 2. Biét muc nudc thugng lwu H, lru lugng Q, tinh ‘d6 cao mé
cong a.

+Bai 3. Biét luu lugng Q, d6 cac mé céng a, tinh-e6t nude thueng-hea H.

Giai cdc bai toan trén day, tuy chi gip phuong trinh dai s6 1 4n nhung
do cac tri s6 & h”.. lai phy thudc VAo cic yéu t0 chua biét nén bai toan
phai gidi bing thit déan. |

B. CHAY QUA CONG NGAM

Nhiéu céng dudi de, dap, duong c¢é mit cit khép km Hinh dang mit
cdt thudng 1a tron hodc chit nhat trén dinh c¢é trin phang ho#c vom, chiéu
dai than cong kha 16n, ta goi 1a cong ngam. |

Cé thé c6 3 hinh thic sau day : | o |

+ Khi tdm chén clta céng duge kéo lén khoi mét nuéec (md hét), (cao
trinh mue nude trude céng ( ¥ MNTC) va cao trinh muc nude trong cdng
( v MNTGC) déu thdp hon cao trinh dinh céng (¥ PC) thi ché- d6 chay
trong cong la chdy khong dp. |

+ Khi dong chay day mit cit céng thi ché d¢ chdy l1a chay cé ap.

+ Khi v MNTL ngip dinh céng nhung dong chay sau ctta c6ng vln thép
hon dinh cong, ¢6 mit thodng, thi trong céng c6 2 ché do chay, phan truéc
la ¢6 ap, con phan sau la khong ap. P8 gon ta goi la cOng chay nia ap.

- Ché do chdy khong 4p da dugc xét trong chuong dép tran, & day ta
chi xét ché d6 chdy nia 4p va chay c¢6 ap.

- V& co ban ta phai dua trén cac két qua nghién ctru vé chay qua 18
dudi clia cdng hd (d6i véi chdy nla ap) va vé chay qua voi (d6i véi chay
co ap). Diéu khac nhau & day 1a phai xét chi tiét anh hudng cha chiéu dai
cong, d6 dbc va d6 nham than céng. | |

§XIII-5. PIEU KIEN CHAY NUA AP VA CHAY CO Ap

Khi gdp mét cng ¢6 mue nude thuong luu ngap dinh cong, ta can xac
dinh lic nao céng lam viéce
vi3i ché do6 chay nfra ap
ic nao co ap. |

Diéu nay hét sitc quan
trong vi 2 ché d6 chay d¢é
coO cong thdac tinh toan T 7 .
khac nhau va vi méi d¢ chdy lai dé ra nhtmg diéu kién lam viec khac nhau
cho cong trinh vé& nhiu mdt : én dinh, chéng chén déng, chong thdm v.v...

Nguyén téc xdc dinh ché do chdy trong céng rdt don gidn : chi cdn vé
duing mdt nude trong mot long céng khéng cé trin tuong dng, néu dudng
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mit nudc dé6 vugt qué tran ard

cbéng thi coOng la chay cé R "2 T _-': S

ap, néukhong-thi fchdy ~ === g e

nfl'a ép_ —_ H—-— —— -— l, 1|'€-'_ .'. '.:i,::*_-:. .:.‘.. :_.‘.':1::-:. \ :ff.:};:f - P
D6i véi céng cOéO mit ’ , ’hﬂ. E"_.—-——*:: ::_i.r:___--_—;—-:f: hy

cit khong phai chd nhat = 7 N g

thi hién nay chua ¢6 nhiéu ic 4

két qua nghién ctiu chinh
x4dc nén cling c6 thé ldy gin ding nhu cong co mat cdt chi nhat.

Ta phan tich hién tugng chay dé xac dinh ché d6 chdy cé ap hay nda
dp trong céc truong hgp sau day : |

L.h > d, d¢ sdu ha lvu § cua ra cdo hon dinh céng.

Né6i chung la chay cé ap. Cira ra bi ngap.

Chi 1a chay nira ap trong trudng hgp céng ngin va ¢t nuée H 1én, dong
chdy xiét phéng ra ngoai clta cng, 46 sdu & clra ra 1a h. < h_va d¢ sau
lien hiép vdi h 1a h” 16n hon d¢ sdu ha lvu h_: h” > h_

2. h < d, 46 sAu ha luu thdp hon dinh céng

+ Truéng hop i > i

Noi chung l1a chay nita ap, dong chiy sau mit cdt co hep sé theo ducng
nuéce dﬁng C1r-

Chi ¢6 ap khi dudng nuéc dang cyp vé dén cudi céng tai mit cdt (r-r),
¢6 d su h, 16n hon chiéu cao ¢bng : d < h,.

Céc cOng c6 dinh hinh vom cong trén khong bao gi¢ théa man didu kién
nay dé la chay cé ap vi véi dudng mit nude cpp thi h, < h, < h, ma cong
cO vom bao gid cing ¢6 h, < d, vl vé trai ctia phuong trinh co ban xic
dinh chiéu s&u phan gidi (aQZ/g w./By) ¢6 l6n bao nhiéu ta vAn co thé
tim dugc mot d¢ sdu hy, < d c¢c6 B di nhd 48 vé phai bing vé trii do B
& gdn dinh c6 thé rat nhd. |

+ Trudng hop 0 < i < i
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Céng chay nia 4p trong 2 trudng hop :
* Khong cé nudc nhay trong cong, dong chdy trong céng hoan toan 1a

chdy xiét theo dudng c; hoic c,.
* Co6 nudec nhay trong c6ng nhung dé siu sau nudc nhay vﬁn thdp hon

dinh cong h” < d.

Cong chay c6 4p néu cé nudc nhéy trong cOng va dd sdu sau nudc nhay
cao hon dinh c¢dng. (Nude nhdy gia dinh tusng tng vdéi trudng hop c6ng

khﬁng c6 tran).
Do d6 muén biét ché d6 chdy trong c6ng ¢6 i < i ta cdn biét vi trf ciia

nude nhay vi chiéu siu sau nudc nhay.
Xét su néi tiép theo hinh vé :

et e L R R R A LS LR AR

Lvao |€ L% |
| ™

Trudc nudc nhay la doan chay xiét ¢, ho#ic ¢, sau nudc nhay la doan
chay ém theo b, ho#dc b_ bat ddu ti 2-2 va tdn cung 14 h_ & cla ra.
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D6 sau h_ 14y theo : h, = h néu h > h,
vi h = h néuh < h

- ——— m —r———— ———r— —_—- — -
- - = rmrwrs - Tem - J— - .

Cach xac dinh vi frf nuéc nhay :

+ V& dudng ¢, hodc ¢, bdt ddu ti c-c ;

+ Ve dudng e-e c6 do sau lidn higp véi dudng c; (hodc c) bdng cach
ldy mot s6 diém trén dudng c, va tinh ra df sdu lidn hiép tuong ang.
-~ + Tinh tién dudng e-e vé phia ha luu mdt doan béng chiéu dai nudc
nhay 1 dugc duong f-f. | . |

+ Ve dudng b, (hodc b ) bat dau tu cua cuéi céng c6 do sAu h_ va vé
nguge lén phia ddu c6ng. Duong b, nay cdt dudng f-f tai di€m S co6 do
sau h”. D6 chinh 1a d6 sau sau nudc nhdy cé thé xiy ra trong cbng.

- Néu h” < d thi cong chay nua ap, 2-2 chinh 14 vi tri thyc t8 clia miit

c4t sau nudc nhay. | '

Néu h” > d thi c6ng chdy c6 4p (thuc t8 khong cé6 nudc nhay nia).
Trudng hgp nay thudng gip hon. |

Viée xéc dinh nhu trén thudng mang ¥ nghia li ludn. Trong thuc té i
d6 sdu phan gidi thudng 16n hon hodc gin bing chiu cao céng, con 4o slu
sau nuéc nhay h” thudng 16n hon chiéu cao cfng, tic 1a néu da c6é nudc
nhay thi trong céng thudng 1a chay c6 ap. Do viy ngudi ta thudéng dung chi
tieu : trong cbéng cé nudc nhdy hay khéng dé phan bidt cong chay cé ap
hay nita ap. Cling nhu déi v6i cdng chdy khong ap & day ta cling phéan biét
céng dai va céng ngén :
"+ C6ng ngdn 1a c6ng khéng cé6 nudc nhady trong cong khi ctua cdng duge
mé& hét (khi h. < h,_va vin nhé hon d).

+ Céng dai 1a céng c6 nudc nhay trong cong. Dudng nudc ding c hoic
c_ cla cOng dai két thic trong pham vi long cong hodc dén ché cham vao
dinh c¢éng khi h, > d. Cong dai thuong la chdy ¢6 ap ngay ca khi myc nudc
ha luu thdp (b < h). | .

Ta ciing c6 trudng hop phén gidi, ma tiéu chudn phan gidi la :

hr = hl{ (néu hk < d) ; hOéC hI‘ = d (néu hk - d)

Trong trudng hop nay chiéu dai céng la L, béng :

- - (15)
| |
o I-c . Ir
17121 PSP SIS S S 7P PI A i il 4
P N PP N
d-/ |
hl: hr:hk
T /.- / 74 f -
rl\.-'.'-m-"'— - | = 1k |
I-‘"‘—'- - ]:lk ﬁlr
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Tinh 1, biing cach tinh dong khéng déu véi dg sdu 6 ddu la h, = &£d
va d6 sau & cudi bing hy (khi h, < d) va bing d (khi d < hy). Con Ly,

 xhe-dinh bing cdong thac kinh nghiém. .  _  _ _ _ _
.~ Vay : +Céng ngén la céng c6 L < L ; |
+ Céng dai 1a cong c6 L > L.

$XIII-6. CONG THUC TINH CONG NGAM CHAY NUA AP VA CO AP

1. Chay nda ap
Tinh nhu e¢éng hd :
+ Chay khéng ngap :

Q = p.wN2gH, ~ h) I. (16)

+ Chay ngép :

Q = pw, V2gH, - h) (17)

Khac véi chdy hé ia trong khi tinh h theo (9) thi phai thay h, bing h
tai mit cdt c-c ctia dong khoéng déu trong cong. Do sdu h duge xic dinh
bing cach vé dudng mit nudc tit clra ra ngugc 1én cita vao dén c-c vdi h_la:

h =h khih <h vah =h khi h > h,
2. Chay c¢o ﬁp |
Céng chay co6 ap tinh nhu voi hodc dng ngin :
Q = ¢, .o \!2g.'zn (18)

Trong d6 : @ - dién tich mit cit cong ;

o . Zo=)H, + iL - hy

a)
o
' L T L
ay? : .
—a- il et . ™ e P
-z-g — - - .- .-:. ' ": ,‘ l-::_ I:; .*.- .ﬂl R — — — —
(i T
e
re—— ',' __."--' B o) Zﬂz Ha—l- ||_ —
b) H, — A e
P e I — et
- ..-- aminniinr . —— E ‘"h. “—L —
4 /77 Y / .
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a.v:
= gz +
Z, Z | zg -

__ vli z la chénh léch muc nudc thu'ﬁng ha luu khi mu(.:v nude ha luu ngﬁp qua

1/2 chiéu cao cira ra ;
va z la cdt nude thuong luu so véi tﬁm cita ra néu muc nudc ha luu thap

hon 1/2 chidu cao cira ra.
Vay (18) c6 thé viét thanh :
+Khi h, > d/2 : f{f_ j_

Q = ¢..o v2g(H, +iL — h) (19)
+ Khi h, < d/2 : |
' Q =goc.w'\(2g(Hﬂ+1L—'—) (20)
Trong d6 : y i ( o
wc"\laﬁLES L '\ja+2§ 4 28k
4R CZR
Vi du XIII-1 :

Tinh lwu lugong Q chay dudi ctta cfng phiang véi H = 2,6m, v = 0,
a=1005h =2m,b=28m, ¢ =09 "
Giai :
- = H
0 din dén H, s 05
H 25
Tra bang phu luc 10 € = 0,62
h. = ¢a = 062 X 0,5 = 0,3lm

C

h” =7, . H = 0,534 x 2,5 = 1,335m

C

h, < h cbéng & trang thai chdy ngip
Q = ¢p.cab y2gH-h)

= 0,2

M M
b, = th I“I(Hﬂ 4) T g |
h, = h, 2 — 0,31
. 2 2 2 _ 2 _
M = 4&°¢p°a Thd 4><062><092 0.5 5~ 571 0,85

80

| 0.85.
_ 2 ’
h = \fz 0,85(2,5 . ) +
= y4— 1,944 + 0,425 = 1,86m
Q =¢.p.a.by2gH-h)
= 062X 09X 0,5x% 28x% 4,43y25— 1,86 = 2,76 m’/s.
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Vi du XIHI=-2 :

Tinh d6 cao mé céng a dé thdo luu luang 2, 25 m3/s dudi cia c6ng phﬁng
- = — 16 thidn v4i- H. = 2;5m; b =4:5m; h—2m;—p=0,06———

Giai
X4c dinh ché d¢ chay | |
Fr) = qa;z = - 229 3z = 0,133
o H'?  45%095. (257
r_ = 0,035

=031 h’, =H .7, = 0,31 x 26 = 0,775
h” < h vay céng chiy ngip.
Vay h = ¢a = Q

c p.bv2g(H, - h)
Ta phai tinh h _theo céng thac

hz+A\JHn-_hz—B=O

o2 VZ 295 _
A =2y xera=2ygg 45
20 q° 2
B—h§+ U 2>~_<1><2,252
ghh 9,‘.81)(2)(4,5
= 4,025 m°
Thay vao phuong triph trén gidi ra duge
h, = 1,95. |
2,25 | e
a, = ¢a 095><45><443\!25 1,95 0,16
hc £.4a 0,16
rC=H—- H =~ 25 = (0,064
Tra bang phu luc 10 duge IE_iI = 0,1
Vay 01H—01><25—025m

Vi du XIII-3 ;

Tinh d6 sau H trudc céng phing 10 thlén vdl b 50m,a =0,8mBiét
It lugng Q@ = 10 m?/s, h, = 2m, ¢ = 0,95, S
Giai -

Xdac dinh ché do chay
Gia thiét ¢ = 0,625 -
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= (0,625.0,8 = 0,0m

h, = ca
Q10
e q:: F_-— 5 - #.2 m/S____ o _ _ — —

h, 2

b, = 5 '~\[1+3“:’5q 1
0.5 \j‘ | R

—_ +8 1 1041'11

2 [ L+ 8981, 05 ]

h” > h, - chdy ngdp sau cong.
| Q = c¢p.abyVy2g(H, - h)

2
q
H{}-= 2 2.2
p“E“a” 2g
~— 2. h N
BRI R .
g h,. b,
_ \(2 2x 2 2-05 _ 16mm
981 2x0,5
H = — 2 - 1,67
0,95% X 0,625 x 0,8* X 19. 62
= 2,57m
Tinh lai 48 ki€ém tra gia thiét ¢ = 0,625.
a .2 _ 0% _ g

H ™ H 257
Tra bang phu luc 10cé & = 0,626.
Nhu vay £, = £

e av
H, = H+ o
- 1’-L av{z} . Qz 1
H = H - = 2,57 .
> 2g (bH ) 28
= 2,04m

Vi du XIII-4 :

Céng 14y nuéc dudi dap mit cit chit nhét ¢6 b = 12m, d = 1,6m, dai
60m bing bé tong c6 hé 56 nham n = 0,014, d4y nim ngang, cft nudc
thugng lru H = ‘8m. X4c dinh ché d¢ chay va tinh luu lugng khi md hoan

toan a = d, h = 1,4m.
Giai :
Xéac dinh ché d® chay trong cbng :

120



- Cén x4c dinh trang théi chuyé"n déng clia nuéc trong c6ng tifc quan
hé gitta d, h,. |

— ——So-sanh {;-va -+

/, : Chiéu dai doan nudc déng h = h, dén h =d
[ : Chiéu dai cOng
Gid thiét dong chay trong c6ng la bé&n ap

Q =¢.a.b.c. JZg(H Tlc) o \ """"" |
a 16
Theo bing phu lye 10°c6:

— 0,62, h, = £a = 0,62 X 16 = 0992m = o
(Gia thiét dong chay trong cong la nira 4p khéng ngép I
Q = ¢.caby2g(H, hc) = 0,95.0,62. 1,6 X 12{1962(8 0992)
= 13,26 m’/s

13,26 e 2
q =75 = 11,056 m“/s |

h >d>h |

Xé4c dinh chiéu dai doan nudc dang tdt h = h dén h = d

l AD " 9d ~ 9

cd i_j B ) 1""J

Cic WP ¢ L)
d*.2g 7 (1,6)°.19,62 B PR
1. - 0992 +. 1105 - 723m
h 2g (0 992) 19 62 Lo

J= 5 | .

(CYR), = 71,43:
(CYR), = 9492

9, = d +

5 = h -+

V2
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- 0,0055
) o - + 0. o
j = SR G147
4- 728 _
la = “o,0147 ~ 229m

|, >/ din dén h_ < d chiu sau dong chdy cubi cung chua cham trdn
cong. Nhu vay diéu gia thiét dﬁu : Dong chay béan ép trong cong 1a ding.

Vi du XIII-5 :

Céng 14y nudc qua than dap dat mit cdt tron, dudng kinh d = 1,5m,

dai / ='50m (ké tir clta c¢éng dén cira ra), n = 0,014, day n¥m ngang i = 0.

Tinh Iuu lu’cing Q khi md c6ng hoan toan H = 10m, hrl 1. Ché d6 chay
cho biét 14 nira ap.

Giai : Q=¢.0 . V2gH, -h)
hC £.a ldy theo hinh chit nhat H, = 10m, a = =d = 15m
a 15
= 10 = 0,15

Theo bang phu luc 10 : ¢ = 0,618

h, = £a = 0,618 x 1,5 = 0,927m
c 0,927
| Sc =3 = 15 = 0618
Tra bang phu luc 11 o,
W = = 0,51
d?
w, =@.d° = 05115 = 1,15m°
Q = gowc'.dzg(Hn_hc)

15 = 0,95.1,15. 4,43Y(10 — 0,907) = 14,73 m%/s

Vi du XIII-6 :

Céng ngdm dudi d4p mit cit chir nhat rong b = 2m, cao d = 2,4m, nén
cdng c6 i = 0. Céng bing bé téng n = 0,014, H = 101n Céng mé hoan
toatér ghé dd chdy trong céng cé 4p, L = 60m. X4c dinh luwu lugng qua céng.

idi

Q = p.0V2H, +il) - h
' 2gl.,
+ +
Vbt bl + 2B .
Vai t, =1,¢, +¢& =05;R =12 =2 = 05m
CYR =
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1

(p — . = 075
© . _\]1+05+981x2x60
e -
Q = 0,75.4,8 X 4,43 X ﬂo 2.6 = 43,4 m’/s

Vi du XIII-7 :

Céng tron dudi dap co dutdng kinh d = Zm, n = 0,014, chidu dai c6ng
L = 60m, i = 0. Tinh d6 mé cong khi Q = 4 m3s, H = 8m, h = 1,2m.
Xac dinh d6 mé a. ' |

Gial :

Trude hét gia thiét chay ban ap khéng ngap, luu lugng tinh theo céng thire :

= pw_ V2g(H, — h)

| Q 14
o N2, ~B) = ro = Qo5 443~ 00
vGi 46 su h_ ta ¢é '
8. =3 > h, = ‘sc.d ;

Giai bing phuong phap thir din

77
{
oN =y

w,.VH —h, = 3,33
thay o = w . d h, = s.d

o VA —s.d = 333

Giai ra ta duge h, = 0,84m
Gia thiét ¢ = 0,62

: h, 0,84
a = 5 = 062 1,35m
) . a .1,35 ) , | ~
Tinh lai T ol 0,17, tra bang phu luc 10 ta ¢6 £ = 0,62. Nhu vy
gid thiét ¢ = 0,62 la hop M. ' ' |

a = 1,35fn
Xét lai trang thai chay. | SRS |
Gia thiét dudng nude dang ¢ Xac dinh chibu dai /[, = [, tt h = h, dén
h = d. | | ~
. - AD
lcd = T
i—d

. 3m

D
o
{
=
+
I
Do
'—I.
1§
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aVz

~ 0,84 + 6,39 = 7,23m

_ % T R o

- J + o
J = 2

| Vi Q@ !

dJ, = = —5 . K, tinh cho kénh kin nhu trong chutmg VIII dong

¢ C“R K2
chay déu khéng ap tmng kénh (Thiy lyc tap I). Khi h = d K = 138. 103 l/s.

h,

K. =,a.KD : tra d6 thi a =f(E) cho 6ng tron (trang 162 TL I) a =.O,
| K. = 0,35.138.10° = 48,3.10° I/s

o K. 483
(CVR). = G, = 15 = 3864
\£ 12
- = 2 0084
°  (CYR)? 1493
2 2
JD —_ QZ = 14 7 = ,0103
K2 (138)
_ + »
T 0,084 + 0,0103 _ 0,047
2
3— 1,23
. g = 20047 - 90m > L |
l4 > L nhu vay chiéu siu dong chdy trong cdng h. tir cc dén cu61 6ng

h. < d déng chdy trong c6ng 13 ban 4p. Gid thiét ban ddu la ding.

Vi du XIIT-8 :

Cong tron dudi dé dai L = 160m, d = 1,50m, b = 1,2m,n = 0014
i = 0. X&c dinh hinh thtc chay va chléu cao cft nudc H trude céng khi

mé van hodn toan Q = 8 m’/s, h = 2m. Q ]
Gidi : h, > d s& la chay ngap néu hy > d, q = 3= 75 = 6,67 m?/s.
h = '\[6672—213>d
9,81
Gia thiét ¢ = 0,62 — hc = £a = 0,621,5 = 0,93m. Xéc dinh chiéu dai
doan nudc dang c_ tit cc dn h = h, = d.
l " AD  w - _ av
W T T {-=J ' 9" 2g

= 0,93 + 2,62 = 3,60m
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av,

= hy +5- = 15.+145 = 295m
i B R _____', __gJ_ . |
A 425
Je = (CR). 2624 0,017 ;
v |
g, = —2 = =% _ 5003
(CR), (91,3)
§ ¥
- _ 0,017 2 0,003 _ 001
2,95 — 355
|, = 270,01 = 60m

lcd < L déng chay trong cong la chay ngip khi h, > d
Q o, wV2g(H, - h,,) |

1
0,75
\/25 ZgL \l 1+ 052% 9,81.}90_ _
(91,3)
2
< o = 1,76m

H - h = 902-"592-2g B 0,003. 3,24 . 19,62
H, = 1,76 +h_ = 3,76m

Vi du XIII-9 : X4ac dinh luu ltrﬂng Q chay duéi cta cbng phﬁng H = 2m
= 0,7 m/s, a = 0,7m, b = 3m, ¢ = 0,95, hh=,12m

Dap s6 : Q = 7 m/ I 5

Vi du XHI-10 : Tinh d6 cao mé cOng a dé thao lu‘u lugng @ = 6 m S/g
dudi clra cong phing 16 thién véi H, = Am, b = 3m, hy, = 1,5, cp 0,95.

Dap so:a— 04m

Vi du XIII-11 : Céng chit nhat b = 4m, clta ¢éng md cao a = 0,6m, T lufdng
Q = 8m’/s. Tinh d6 shu trude cOng, biét h. = 1,5m, ¢ = 0,95, B = 6m.

Dap s6 : H = 2,4m

Vi dy XIII-12 : Cong lay nudc dudi dap mit cit chit nhit c6 b = 1,2m
ddy ndm ngang i = 0, d = 1,6m, b = 250m, bing bé tdong n = 0,014, luu
lugng @ = 14,5 m’/s khi mé toan by céng, H = 10m, h = 1,4m. X4c dinh
ché d6 chay. s |

Dap s6 : h, < d - dong chay tl'OnE c6ng 1a nita dp.
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