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DONG CHAY PEU TRONG KENH HO
UNIFORM FLOW IN OPEN CHANNEL

Khoa Xay dwng — Pai hoc Duy Téan
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5.1 Khai niém chung
5.1.1 Khai niém vé dong chay déu trong kénh h&
O Dong chay trong 6ng c6 ap va trong kénh hé:
Dong chay cé ap Dong chay khéng ap

» Dong chay day 6ng * Khong day ong )
* Ap suat thay déi doc * Ap suat khoéng doi

dong chay » Trong lwc gay ra chuyén dong

pressure pipe non-pressure pipe

Noi dung
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5.2 Céc yéu tb thay lwc cla kénh, mat cat co loi
nhat vé mat thay luc

5.3 Cac bai toan vé dong chay déu trong kénh hé&

5.1 Khai niém chung
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5.1.1 Khai niém vé dong chay déu trong kénh h&




5.1 Khai niém chung 5.1 Khai niém chung
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5.1.1 Khai niém vé dong chay déu trong kénh h& 5.1.1 Khai niém vé dong chay déu trong kénh h&
O Déng chay déu trong kénh hé: O Cu thé Ia dong chay d6 phai théa man didu kién sau:

Uniform flow in open channel

B Mot dong chay hé la dong chdy déu néu co cac ® Luulugng khong doi (Q = const)

yéu t6 thuy lwc khéng thay ddi theo thdi gian va B Mat cit ngang kénh khang thay déi
doc dwdng di. i '
B Do sau nwédc khong ddi trén chidu dong chay.
Energy line i .
Dudng ning B D06 doc day kénh khéng doi (i = const)
Dudng M3t mide B Do nham 16ng kénh khong déi (n = const)
Channel bed B Khéng c6 tén that cuc bod (hc = 0).
Puong day kénh
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5.1 Khai niém chung 5.1 Khai niém chung
5.1.2 Cong thure tinh toan: 5.1.2 Cong thure tinh toan:
O Céng thirc co ban dé tinh la cdng thirc Chezy: B Luwu lwgng dong chay:
O=v.wo=CwVRi
v=CARJ Chezy formula
hay: 0=K Vi
V&i dc hay déu: =i Hydraulic gradient
¢idong chay déu: J=i y g o K =CaoR
- v=CA/Ri . _
Vi v = téc d6 trung binh cia d éJr;ngform flow velocity m Co nhidu tac gia nghién cru cach xac dinh hémsé Cva
R = ban kinh thav | , ) da, dwa ra nhiéu cong thirc khac nhau; tuy nhién, pho
— ban kinh fhdy lre Hydraulic radius bién réng rai la cong thirc cia Manning.
i = d6 doc day kénh ~ Bed slope - '
C = hé sb Chezy Cofficient C C= ;R / Manning formula
7 8

n: resistance coeficient, Manning’s n



5.2 Cac yéu t6 thay lwc ciia kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.1 Cac yéu t6 thay lwe cta kénh

O Méat cat ngang:

Cross section §

5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.1 Cac yéu t6 thay lwc cta kénh
O Mat cat ngang:
B Mat cét ngang c6 thé cé nhiéu dang:

AN 7 A <7
14 2

=

b
Trapezoidal cross section

o
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Triangular cross section Circular cross section

5.2 Cac yéu t6 thay lwc ctia kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.1 Cac yéu t6 thay lwc cta kénh

O Mat cat ngang:
Cross section
] |

5.2 Cac yéu t6 thay lwc ctia kénh, mat cat
c6 loi nhat vé mat thay lwc

5.2.1 Cac yéu t6 thay lwc cta kénh
O Xét mat cat ngang hinh thang:  Trapezoidal cross section

. B -
= | =

AN~ h D m = cotga
o Depth ide slope _ é
d h

B™ 5~ |C
Bed width

B Chiéu rong méat nwéc
Surfape width

W Dién tich mat cit wot: o =(b+m.h)h
Area cross section

B Chu vi wvot

y=b+2~1+m’h
Wetted perimeter

®
B Ban kinh thuay lwc R=—
. Hydraulicradius % 12

B=b+2.mh




5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.1 Cac yéu t6 thay lwc cta kénh

TT|  Matcét Bérong | entich i vst
mat cat wét
1 : 0 | o (b+mh)h | b+2hl+m®
=
b 7
3 2mh mh? 2h1+m’
2
0
4 2. /(D h (g+sin9)”-§ 2.0
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat
c6 loi nhat vé mat thay lwe

5.2.2 Mat cat cé li nhat vé mét thay lwe

B Xét 2 mat cat kénh nhw hinh vé:

- h=2m
Jz_ T W= _—_[/h=1m

b=1m b=2m
Q,<Q,

—  Mat cat (Il) ¢ loi hon vé mat thay luc
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.2 Mat cat cé Ii nhat vé mét thay lwe
Most efficient cross section
(best hydraulic section)

B Xét 2 mat cat kénh nhw hinh vé:

— |lh=2m = ——
- — @ __||h=1m

b=1m b=2m

B Dién tich mat o, i, n nhw nhau.
B So sanh kha nang thao nwéc cla hai kénh?
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.2 Mat cat cé li nhat vé mét thay lwe
Most efficient cross section

B T cdng thire:
QO=C.wVRi

v&i nhirng kénh c6 cung w, i va n; kénh nao co R, thi
sé€co Cy — €O Quax

Kénh c6 mét cét loi nhat vé mét thay luc.

PéR — Rimax thi X XAmin.
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe
5.2.2 Mat cat cé li nhat vé mét thay lwe
Most efficient cross section
B Trong cac hinh cé cung dién tich, hinh tron c6 chu vi
la bé nhéat. Nhw vay kénh mat c&t ngang hinh tron 14
c6 loi nhéat vé mat thay luc

B Mat cat hinh thang c6 lgi nhat vé mat thay lwc:

Z—gzo — %(mz.h.m):
B =2.(\/1+m2 —m)|
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe
5.2.3 D6 déc day kénh va van téc dong chay
Bed slope and velocity of flow
B DO doc day va van toc dong chay cé quan hé ti lé
thuan véi nhau:

v=CA/Ri

B V¢&ilwu lwvgng Q xac dinh:

m Khi ilén — vilon — gidam o
— gay xoi l&
m Khi inh6 — vnhd — tang o
R gay bdi lang
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat
c6 loi nhat vé mat thay lwc

5.2.3 D6 déc day kénh va van téc dong chay
B Sy phan b van téc trén mét cat wot:

Velocity distribution in a trapezoidal cannal

&7
——

Umin

I|| K
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5.2 Cac yéu t6 thay lwc cta kénh, mat cat

c6 loi nhat vé mat thiy Iwe

5.2.3 D6 déc day kénh va van téc dong chay
Bed slope and velocity of flow

m Khi thiét ké can xac dinh van tbc dong chay sao cho
kénh khéng bj x6i 1&, bbi l&ng.
B Khi thiét ké kénh can kiém tra v&i diéu kién:
V] <V <[V],
Trong dé

[V], = van téc cho phép khéng xoi

[V], = van téc cho phép khéng lang
B [V], va[V] duoc xac dinh tir thwe nghiém

20



5.3 Cac bai toan co ban

5.3.1 Bai toan co’ ban:

Khi tinh toan thay Iwc dong chay déu trong kénh
h& thwdng gap ba bai bai co ban sau day:

B Tinh lwu lvegng Q trong kénh

B Tinh do dbc i ciia day kénh

B Tinh kich thwéc méat cat kénh.

Co so:

O=C.aoJRi
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5.3 Cac bai toan co ban

5.3.1 Bai toan co’ ban:
O Bai toan 1:

H Bai tap:
Tinh Q cla mét ké&nh cé6 mat cat hinh thang cho
n=0,014; i=0,0002, m=1,25, b=10m, h=3,5m

3 #
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5.3 Cac bai toan co ban

5.3.1 Bai toan co’ ban:

[0 Bai toan 1:
B Biét cac yéu t6 clia mat cat ngang kénh: b, h, m, nva i.
B Xac dinh luu lwong dong déu Q trong kénh.

O Bai toan 2:
B Biét lwu lwong Q va cac yéu td mat cat ngang: b, h, m, n.
B Tinh d6 dbc i clia day kénh
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5.3 Cac bai toan co ban

5.3.1 Bai toan co ban:
O Bai toan 1:
B Giai:
Céc yéu t6 thay lwc mat cat:
o =(b+mh)h=503m"

2 =b+2N1+m* h=212m

R=L_287m

Hé sb Chezy (xac dinh theo cong thirc Manning):
c=Lpye_ 82,48m"* /s
n
Lwu lwvgng dong chay déu:

Q=C.oJRi=9032m’/s v




5.3 Cac bai toan co ban

5.3.1 Bai toan co’ ban:
O Bai toan 2:

H Bai tap:
Tinh d6 déc i cia mdt k&nh hinh thang, cho biét
b=1,2m; h=0,8m; m=1; n=0,025; Q=0,7m3/s

AN 7 A
€
h m
b
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5.3 Cac bai toan co ban

5.3.1 Bai toan co’ ban:

O Bai toan 3:
B Xac dinh kich thwéc méat ct ngang kénh khi da biét lwu
lvong Q, db doc day kénh i va dd nham Iong kénh n.

B Cé thé gap 3 trwdng hop sau day:
O Truong hop 1: biét b, tinh h; ho&c biét h tinh b
O Trwdng hop 2: Xac dinh ¢a b, h. Can c6 thém di liéu:
B Tisbé p=b/h
B Cho trwdc van toc v
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5.3 Cac bai toan co ban

5.3.1 Bai toan co’ ban:
[0 Bai toan 2:
B Giai:
Céc yéu t6 thay lwc mét cat:
w=(b+mh)h=1,7m*

=b+2N1+m* h=3,46m

R=2=046m
. V4
Hé sb Chezy (xac dinh theo cdng thirc Manning):
c=Lpus_ 35,14m" /s
n
D06 doc day kénh:
Q2
i= 2 2 = 0,0003
C .o .R 2

5.3 Cac bai toan co ban

5.3.2 Bai toan kénh cé mét cat khép kin:

B Do quy luat thay dbi ciia o va % lap san bang
tra phu, dd thi: cac dac treng vé lwu Iwcmg,
van tc, dién tich mat cat theo dd day cua
nwdc trong 6ng:

K h 4 h o, h
ng ng ng — ng ﬁ — ng
K”{HJ w f(H] ® f(H]
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5.3 Cac bai toan co ban

5.3.2 Bai toan kénh cé mét cat khép kin:
m D6 thi hinh ca:

1
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5.3 Cac bai toan co ban

5.3.2 Bai toan kénh c6 mit cat khép kin:
m Giai:
Mo6dun lwu lwang dégg chay (trng v&i h/D=0,8):
=2= =474 m3/s

K
" Vi 4J0,004

Twong rng d6 day h/D=0,8 tir d6 thi ta c6 dwoc:

K K
" _ 0,975 K=—"_=4871m’/[s
K 0975
Ma K= l.Rl"“‘_a) L g=| K =1.3m
n 03113

Chon 6ng d=1,5 m; kiém tra lai:
K :l.Rz""3 =706 m’[s

n
K
% -0,67 —s 1 =06

K D 31

5.3 Cac bai toan co ban

5.3.2 Bai toan kénh cé mét cat khép kin:
B Bai tap:
Xac dinh dwong kinh cua éng tron béng béténg cot
thép (n=0,013) sao cho dj day h/D=0,8.
Biét: Q=3m3/s, i=0,04.
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