Tém 1t bai gidng Thady Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM

1 DONG CHAY PEU TRONG KENH HO

1.1 KHAI NIEM CHUNG
Dong chdy déu — Dong khong déu
Dong chdy déu c6 4p — Dong chdy déu khong 4p ( kénh hd)
Diéu kién can dé c6 dong chiy déu
- Hinh dang mit cit u6t khong ddi (kénh ling try)
- P06 doc khong ddi (i = const)

- P9 nhdm khong d6i ( n = const)

Khi dong chdy déu xay ra thi:

- Chiéu siu, dién tich u6t va bi€u db phan bd van tdc tai cdc mit cit doc
theo dong chiy khong ddi .

- Pudng dong, mdt thodng, dudng ndng va day kénh song song v4i nhau.

1.2 CONG THUC CHEZY VA MANNING

Chézy (1769) V=C /Rl
Manning C:rllR%S — V le2/3\/T
n

Q- AR™ i

K=1arR" . Q=K
n
K dugc goi la modul luu lugng
Cong thidc tinh toan dién tich uot va chu vi uét hinh thang

m = cotg B : hé s6 mdi doc

, A = h(b+mh) : dién tich u6t
b P=p+2nJ/1+m? chuviudt
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Tém 1t bai gidng Thay Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM 2

1.3 XAC PINH HE SO NHAM

Céc y&u t& 4nh hudng d€n hé sd nhdm nhu sau

Pé nhdm bé mdt Lép phii thue vat | | Hinh dang mdit cdt kénh

Vat cdn Tuyén kénh Su boi x6i Muic nudc va luu lugng

1.3.1 Truong hop mdt cdt kénh don gidn
Phuong phdp SCS (soil Conversation Service Method)
Phuong phdp diung bdang
Phuong phdp dung hinh dnh
Phuong phdp diung biéu do luu toc
(x -1AY ©

\ "~ 6,78(x + 0,95)
h: Chiéu sdu dong chdy

Uy Uy,: Van toc tai vi tri 2/10 cla chiéu sdu hay 0,8 h tinh tir ddy,
- @ Upg: Van toc tai vi tri 8/10 clia chiéu sdu hay 0,2 h tinh tir ddy

Phuong phdp cong thiic thuc nghiém

Simons va Sentruk (1976): n =0,047d6
d: Budng kinh hat cia 1ong kénh (mm).

1.3.2 Truong hop mdt cdt kénh phiic tap

Cox(1973)

n =
A;:  Dién tich u6t cla tirng dién tich don gidn

A: Dién tich u6t clia toan bd mit cit.

1.4 TINH TOAN DONG PEU:
1.4.1. Bai todn kiém tra
a. Xdc dinh luu luong :
, 1, % -
Bi¢t:A,in — @ =;AR Ji
b. Xdc dinh do sdu h :
Biét : i,n, Q, hinh dang mdtcitkénh ——» h

Q-L1ArR%[i _>%=AR% —»  Thitddn->h
n |
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Déi véi mdt cdt hinh tron cé thé dung biéu do

Modul lwu lugng: K = Lares - Q.
n Ji

Modul lvu lugng khi ~— _ 1, oo _1( 7D [Dj”:ﬁ D
chdy ngap : Mo 4 )4 n 47

Tinh ti s6 : K/K,,

Tir - K/K Dung bi€u do . WD h

ng
1.4.2 Bai todn thiét ké
a. Mdt cdt co loi nhét vé thily luc
Né&u kénh c6 cling diéu kién : i, n, mit cit ¢6 hinh dang 1gi nha't vé thdy lyc 12 :
- C6 cung dién tich uét A nhung cho luu Iugng 16n nhA't
hoic - Cungchdy véi luu lugng nhung c6 dién tich w6t A nhé nhat
\ 1,2 - PR o et
T Q=—AR 3\/? Mit catc6 R16n hay c6 P . s€ 1a mit
n cit ¢ 1¢i nhat vé thiy luc
Nhu vay trong tit cd cdc loai mit cit, mit cit hinh tron 1a mit cit c6 1gi
nhi't vé thiy luc

b. Mdt cdt hinh thang cé loi nhét vé thiiy luc

N&u cdc mit cit hinh thang cing mot dién tich u6t A, cing mai doc m, thi mit
ciat hinh thang ndo c6 chu vi U6t nhd nha't s& 13 mit cit c6 1gi nhat vé thiy luc.

Ti s6 giita b/h d€ c6 mit cit ¢6 1gi nhat vé thiy lyc dugc xdc dinh nhu

sau:
A= (b+mh)h bzﬁ‘—mh
P=b+2hvV1+m?
P:':—mh+2hx/1+m2
(;I;::_'A;_erz 1+m? . i
P_o = “A miniimi=o
dh 2
h? = A h? = (b+mh)h

2J1+m? —m 2V1+m? —m
ﬁ:2(x/1+m2 —m)

Printed with FinePrint - purchase at www.fineprint.com

3



Tém tat bai gidng Thady Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM

c. Thiét k& kénh

- X4c dinh luu lugng Q ( mua, nhu ciu x4 nudc ...)
- Xac dinh do nhdm n (loai vat liéu long kénh..)
- Xéc dinh do doc i ( phu thudc dia hinh ..)

- X4c dinh hinh dang mit cit phu thudc yéu cau thi€t k& ( hinh tron, hinh
thang, hinh ch@t nhit....)

- Xac dinh kich thuéc kénh :

+ Mt cdt chit nhit : xdc dinh b va h, phdichob dé tim
h hodc ngudc lai, hodc dung diéu kién b/h clia mit cit
c6 10i nhat vé thiy luc

+ Mt cit hinh thang : x4c dinh m dua vao diéu kién 6n
dinh mdi d6c. X4c dinh b va h nhu trudng hgp mit cit
hinh chir nhat

+ Mt cdt hinh tron : xdc dinh dudng kinh D dwa vao t
s6 do sau h/D cho phép trong cong

- Kiém tra van t&c trong kénh phdi thda man: Vi, <V < Vi

h/D
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Tém t&t bai gidng Thady Lyc- TS Huynh céng Hodi BH Bach Khoa tp HCM 5
CAU HOI TRACNGHIEM:

Cau 1: Cau nao sau day ding:
a) Dong déu chi c6 thé x4y ra trong kénh ling tru.
b) Trong kénh ling tru chi xdy ra dong déu.
c¢) Dong khong déu chi x4y ra trong song thién nhién.
d) Trong kénh c6 dién tich mit cit u6t khdng ddi thi ludn ludn c6 dong déu

CAu 2: Dong chdy déu trong kénh hd cé:
a) Pudng ndng, dudng mat nuGc va ddy kénh song song nhau.
b) Dién tich mit cit udt va bi€u dd phan bd van tdc doc theo dong chdy khong ddi.
¢) Ap sudt trén mit thodang 13 4p sud't khi troi.

d) C4 ba cau trén déu diing.

CAu 3: Trong kénh c¢6 mit cdt hinh tron dudng kinh D:
a) Van toc trung binh dat gid tri cuc dai khi chiéu rong mit thodng B = 0,90D.
b) Van toc trung binh dat gia tri cyc dai khi chiéu rong mat thodng B = 0,78D.
¢) Van toc trung binh dat gi4 tri cuc dai khi chiéu rong mit thodng B = 0,46D.
d) Van tdc trung binh dat gid tri cuc dai khi chiéu rong mit thodng B = 0,25D.

Vé nha suy luan ?2?

CAu 4: Trong dong chdy déu:
a) Luc ma sdt cAn bing véi luc trong trudng chi€u Ién phuong chuyén dong.
b) Luc ma st cin bing vdi luc qudn tinh.
¢) Lyc gay nén sy chuyén dong 1a luc trong trudng chi€u 1én phuong chuyén dong.

d) a va c déu ding.
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Tém t&t bai gidng Thady Lyc- TS Huynh céng Hodi BH Bach Khoa tp HCM 6

Cau 5: Trong kénh ling tru c6 lvu lugng khong ddi:
a) Do sau dong déu ting khi d6 doc i gidm.
b) Do sau dong déu khong d6i do doc i ting.
c) Do sau dong déu ting khi do doc i ting.
d) Ca 3 cautrén déu sai.

Cau 6: Mit cit kénh c6 1di nha't vé mit thiiy luc :
a) C6 thé 4p dung d6i vdi kénh c6 nhiéu loai mit cit khac nhau.
b) Pat dugc luu lugng cuc dai n€u gitt dién tich mit cit u6t 1a hing so.
¢) Pat dugc dién tich mit cit u6t t8i thi€u néu giit luu lugng 14 hiing s6.

d)Ca ba cau trén déu ding.

Chwong:

2 DONG ON PINH KHONG PEU BIEN POI DAN TRONG KENH HO

Ta c6 thé phan 2 loai chuyén dong khong déu trong kénh:

2.1 CAC KHAI NIEM
2.1.1 Niang lugng riéng ciia mdt cdt:

2 2
Ning lugng toan phin E E:z+£+aV :a+hcose+av
y 28 2g
aV? . )
E=a+h+ 5 dod doc ddy kénh nhd cosd =1
8
vdi mdt chudn ndm ngang di
ua diém thdp nhdt ciia mdt Miit thodn
q\; , p “ ’ £ _____________________________} /
cat do.
h h
% . A 2 - < e\i
Ndng lugng riéng cua mdt cat E,, \A\ —
a Déy kénh
aV? aQ?
EO = h + = h aF 9 0_ ——————— 0—
2g 2g8A Mit chuén nim ngang
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Tém t&t bai gidng Thay Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM 7

V2 2
Ey=h+% _py 29 h
2g 2gA
dudng cong E,, = f(h)
Khih—»>o E;—>o E;—h h :
PBudng phén gidc thit nhdt E; = h, Q = const
la 1 dudng ti€ém cén LT
A D S
Khih—»0 E,—>© 0 Epin E o
0

Truc hoanh E, 12 1 dudng tiém can Bién thién cia E, theo h

2.1.3 D) sdu phdn gioi (h,,):

D¢ sdu phdn gidih_ la do sau dé cho ndng luong riéng ciia mdt cdt dé dat gid tri cuc tiéu.

dE,)
dh )., dA/dh =B
5, _d(, @) | o@(2di)
dh dh| T 2gA 2¢ \A® dh
dE, 1@ Q’B phuong trinh tinh 1— aQ’B _ A _a Q°
dh gA® dd sau phan gidi: gA’ B, g

Trong d6 : A, va la dién tich mitcituét , B_ bé rong mit thodng tinh v6i dd sdu phan gidi h,.

2

Kénh hinh chit nhat: vi A=bh va B = b by, =329 _lad
nén gb g

q = Q/b: Ivu lugng trén 1 don vi bé rong kénh goi 13 lvu lugng don vi

20:Q*
Kénh tam gidc cdn: vi A = mh? va B = 2mh nén b, = 5,/ gn?z

Kénh hinh thang:  cong thic gan ding

By = 1-22 4 0,1056% | 7 5 ey L
or = —?JF LUoo N | figen trong do ON ZT erCN gb®

Kénh hinh tron: ta c6 thé 4p dung cong thiic gan ding

1,01 (2@ )"” 5 didu ki h
oL vGi di€u kién 0,02 <—~<0,85
er =026 g d

2.1.4 S6" Froude
’B
Fr2 = aQ’B
gA®

o - Heé s0 sita chita dong ning.

R | in tinh
tilé voi tiso yc quan tin j

trong luc

B - Chiéu rong mit thodng

A 1 . A -, A « X 2
Néugoi: ¢ = % van toc truyén song nhieéu dong nho trong nudc tinh

N R 1A N~ A N < N N A N A z
sO Froude thé€ hién ti s6 gitta van tdc trung binh cia dong chay va van tdc truyén séng.
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2.1.5 P doc phan gidi
D§ doc phén gidi i, la dp doc ciia mot kénh lang tru, iing vdi mot luu lugng cho
trudc, dp sau dong chdy déu trong kénh hy bang véi dp sau phan gidi h,,.

Xac dlnh icr Q = COAO\/ ROL = CcrAcr VRcricr ~ . - <
-N€u i<, thihy>h_.
Neodi AL aQ AL a(A,C.yRi, | —  -N&uisi,thihy<h,.
goalra B, - g B, B g -Néui= i{‘r thi hn = hm..
Suy ra l _ gAcr _ chr

“  qC:R,B, aC'B,

cr~~"cr—cr

2.1.6.Cac trang thdi chady

s

Dj sau So van - op fon
h Froude
Em h>h, Fr<l v<C 0B _,
oh
Phin h=h Fr=1 v=C & _,
gioi o ah
Xiét h<h, Fr>1 v>C & _,
oh

V6i C van toc truyén séng trong nudc tinh:  C = =
B : bé rong mit thodng va A dién tich u6t
Y nghia vat 1y trang thdi chdy

Fr:I() Fr <1 Fr=1 Fr>1
Nudc tinh Chdy ém Chéy phén gidi Chay xi€t
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2.2 PHUGNG TRINH VI PHAN CO BAN CUA DONG ON PINH, KHONG PEU
BIEN POI DAN TRONG KENH HO

2 2
E:z+£+ﬂ:a+h+av dh
y 28 2g |
_,_dE _da _dh_d aVZ _,.dn d aVZ hf)“"mg néng
ds ds ds ds ds ds fdz Pudng mit
nuée
Xem qui luét ton thiat doc dudng cia dong
khong déu = dong déu .
=> ] dudc tinh theo cdng thic Chézy: ,
V2 Q? Q? 0 Mst chudn

C’R A’C’R K?
d (aV? aQ® | aQ® dA i(avzj = an ( + B%)
ds| 2g ds ZgA2 gA3 (Tis ds\| 2g gA° \ Os ds

A = f{s.h(s)) ﬂ% GA 0A dh 0A B dh

+ PR—

ds os 6h ds o ds
2 2

Q@ . dh N a® [aA . B dh)

A’C’R s gA® ds

2
Q’ ( aC’R aA] -

1 _ dh _~ AC’R _ _i-J
dh | ACPR g4 &)  langtry,0A/Bs=0 o= 2B 1-Fr?
o — N 1_aQ ~-Fr

- gA’

2.3 CAC DANG PUONG MAT NUGC TRONG KENH LANG TRU
2.3.1 Truong hop kénh cé dp doc thugn i > 0
Modun luu lugng K K =K(h) = CAVR

Ung vé6i do sau dong déu h, K,=C)AyyR, —» Q= KO\/;
Ung v6i d6 sdu dong khong déuh K =CAVR — Q=K\J
Q2
dh " pc’R _ i-d dh 1-KZ%/K?
2 2 - =1
ds 1_0!QB 1-Fr ds 1— Fr2
gA’®

a. Truong hgp kénh lai: 0 <i<i,
Muc nu6c trén khu a;
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a. Truong hgp kénh lai: 0 <i<i,

dh 1-K;/K*. ~ _ts.
—=—7" =
ds 1—Fr? ms

Muc nuéc trén khu a;: h <h <h
K, <K > K,/K><1 — ts>0

Fr2<1 — ms>0
ﬁ >0 dudng nudc ding
ds
K ---> ts ---> 1 dh o
h - — - -
> Fr2 --->0 ms ---> 1 ds
dudng mit nudc nim ngang
K -—->K, ts-—>0 dh
h --->h — -— >0
0 Fr2 <1 ms >0 ds
dudng mdt nudc ti€ém can véi dudng N-N
1Kk
ds 1-Fr’ ms

Muc nuéce trén khu b, h_ <h<h,

K<K, > K /K>>1 —» ts<0

Fr2<1 — ms>0
% <0 dudng nudc ha
ds
K --->K, ts --->0 dh
h -—->h — — >0
© Fr2 <1 ms >0 ds
dudng mdt nudc ti€ém cin véi dudng N-N
K < K, ts<0 dh
h --->h — — >0
o Fr2 --->1 ms ---> 0% ds

dudng mit nude thing géc véi K-K
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dh 1-K;/K*. ~ _ts.
—=—7" =
ds 1—Fr? ms

Muyc nuéce trén khu ¢;: h<h_ <h,

K<K, > K /K>>1 —» ts<0

Fr2>1 — ms<0
% >0 dudng nudc dang
ds
K < K, ts< 0 dh
h ---=>h  — — -=->+4®
cr Fr2 --->1 ms ---> 0 ds

dudng mit nude thing géc véi K-K

b. Truong hop kénh déc: 0<i  <i

th KK,
ds 1-Fr? ms

Muc nu6c trén khu a;; : hy<h_<h

K,<K— K2 /K><1 — ts>0

Fr2<1 — ms>0
ﬁ >0 dudng nudc ding
ds
K ---> ts ---> 1 dh >3
h —> — — -
> Fr2 --->0 ms ---> 1 ds
dudng mit nudc nim ngang
K >K, ts >0 dh
h —-->h — 8 >e
o Fr2 ---> 1 ms>0"* ds

dudng mit nudc thing géc dudng K-K
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Tudng tu v4i cdc trudng hdp con lai ...
Bdng t6m tit

a
K 111 b w
]
I
I
L

Nhéin xét

T Pudng nudce ha chi c6 § khu b

K I
B / Pudng nudc ding G cac khu con lai (a, ¢)

2.4 TINH TOAN VA VE PUONG MAT NUGC TRONG KENH

Phuong phap sai phan hitu han.

2
E:a+h+a2V —a+E, L 2
\
V,—L T
d_E—%_FdEO h, Ve \llz
ds ds ds T i
. dE,
—j=—i+
ds
: ha AE -
dE°:|_J Saiphan 0 _j_]
ds AS
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2 s 2 1 1
Cach tinh todn (hz N \/2] _(hl Y j
As =

Biét: Luu lugng (Q), hinh dang mit cdt, dd doc (i), dd nhdm (n), dd sdu h, tai
mit cit dau ( hoic cudi)

h,

—

!
\%
.

.
\%
.

2 AS
Xdc dinh "
h2 +Ah He ,+h,
2
! Sau khi xdc dinh dudgc A S, tuong ty gia st h; va
J=Q*/K? xdcdinh A S gitta h, va h, . Lap lai trinh ty tinh todn

Il s€ xdc dinh dudc vi tri cac do sdu hy, hs ... tr do vé

AS dugc dudng mat nuGe

TRAC NGHIEM

Cau 1. Mot kénh c6 do doc i > icr, s6 Froude Fr > 1. Dong chdy trong kénh & trang thdi:
a) Chdy xi€t b)  Chdyém.
¢) Chdy xi€tn€uh <h0 d) Chay xi€t n€u h > hcr

Cau 2. b6 sau phan gidi trong kénh:

a) Nhd hon d6 sdu dong déu khi do déc kénh i > icr.
b) Biing d6 siu dong déu khi dd doc kénh i = icr.

¢) L6n hon do sau dong déu khi do doc kénh i < icr.
d) Ca 3 cau trén déu diing.

Cau 3. Mot kénh c6 do doc i>icr, dd sdu nude trong kénh h > h0. Dong chdy trong
kénh & trang thdi:

a) Ludn chdy xiét b) Chdy xi€t néu h < her.
¢) Ludn chdy ém d) Chdy ém né&u h > her

Cau 4. Mot kénh c6 do doc i > icr, dd sdu nudc trong kénh h < h0.
a) PO sdu nudc giam doc theo chiéu dai kénh.

b) Niing lugng riéng clia mit cit ting doc theo chiéu dai kénh.

c¢) Ning lugng riéng clia mit cit gidm doc theo chiéu dai kénh.

d) C4 2 cAu a) va c) déu diing.
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3 NUGC NHAY

3.1 KHAI NIEM
Nudc nhdy 1a mot hién tugng xay ra khi dong chdy di tir chdy xi€t sang chdy ém.

Hién tugng nudc nhdy tao ra mot cudn x6ay lam bién ddi dot ngot tir dd sdu chay
xi€t (h’<h_) sang d§ sdu chdy ém (h”>h_).

Chiy xiét Nudc nhdy Ch3y ém
2

********************************* T S — E——
T —
K = X N ®

h

R B =
S — S |— 2 | —

S¢ d6 nuéc nhay

YNy

Tai sao nuéc nhay xuat hién ?:

V 2
Khdo sit cho trusng hdp i=0 | Ninglugng riéng = —— E=E, =a279+ h
Mit chuén la ddy kénh Ning lugng tdoan phan
Tir bi€u dd E(h) cho thiy ning Khong thé xdy ra vi ning
lugng sé ting tr E_. d€nE”khi ~ ~ lugng theo dong chdy chi c6 —'-
do sau ting tirh_ dén h”. thé gidm khong thé ting

Printed with FinePrint - purchase at www.fineprint.com
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Tém t&t bai gidng Thady Luc- TS Huynh cong Hodi BH Bach Khoa tp HCM 15

Ung dung nudc nhay :
Nudc nhdy tao ra mdt cudn x6ay manh liét nén dong chdy qua nudc
nhay s€ bi ti€u hao ning lugng kha 16n.

Trong xay dung diing nudc nhdy d€ tiéu hao ning lugng sau cong
trinh d€ trdnh x6i 15.

3.2 PHUONG TRINH NUGC NHAY
Gia thiét:

. c
-1=0
- Miit cit trude va sau nude nhdy K
dudng d/éng thf}ng song song - - ? A [
phan b6 dp suit theo qui ludt thiy  yaf NG -
= P; C T
tinh O

B |

- B4 qua ma sit ddy kénh i R ,
Sd do tinh nudc nhdy

Ap dung nguyén Iy dong lugng cho thé tich ABCD, chi€u trén phuong s:

PQ(ag2Va — 001 V1) 2% +53"s +Ks + Py + Py
V,,V, van toc trung binh ctia dong chdy tai mit cit AB, CD
T, : Iuc ma sit trén long kénh => 0
G, : trong lugng khdi nudc trén phudng S => 0
Rs : phdn lyc ddy trén phuong S =>0

P, va }325 1 ap ll_}'C nudc taih’ va h” P, =vycA;
Ap suit phan bd theo qui ludt thuy tinh Py, =7 Ya2A,

V6i  Ogp = OGgg = Qg

Phuong trinh nuc nhdy < I

Printed with FinePrint - purchase at www.fineprint.com



Tém t&t bai gidng Thay Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM

3.3 HAM NUGC NHAY

2
40__Q dA d(y p)
dh  gA’dh dhVc

_________

trong doé:
dA

o =P va %(YCA) voi

(y.A) la moment tinh cia dién tich A
so vdi truc x dudc xdc dinh:

EOmin

Bién thién cta E, va © theo h

Khi h bié€n thién mot dai lugng dh thi A bi€n thién mot dai lugng dA

! !
l<—>|

AE, 0, E,

dh

-> moment tinh ctia mit cit mdi (A+dA) d/v mit théang  (y, + dh)A + —dA

Ah
d(y.A) .. erAMA+=ZAA-(yA) AhA+A2hAA
ah m AN =lim—— =lim(A+

Ah—0 Ah—0

A_A):A
2

2
_a0Q

2
g

niang lugng riéng.
I

N e R N 2
a,,=o thi cyc ti€u cia ham nudc
N 4 e R N
nhdy triung vdi cuc ti€u cia ham

A

3.4 TINH TOAN NUGC NHAY
3.4.1. Chiéu sdu nudc nhdy:

T phuong trinh nuGc nhdy

2
Suy ra khi nudc nhdy xudt hién thi ham nu6c nhdy (k)= %
&

tai mit cit truSc va sau nudc nhdy sé bing nhau:

Do d6 : Nubi€t h* —> A, 0,

Gid thi€t  p» —»

!

Ay T Yo TG,

no

Truong hop ddc bi¢t: Kénh hinh chit nhdt: A=bh; y =h/2;  q=Q/b; h o

E)

2 2 2 h3 h2
®(h)=%Q +y A= {%q +h—] =b(i+—j

gh 2 h 2
3 12 3 "2
b & + h_ =b hcr + h_ —>
h' 2 h" 2
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Cong thiic gan ding mit cho cit bat ky:
Khi h"<5h, mdtcdch gan ding chi€u siu ndi ti€p c6 thé xdc dinh theo
cong thic ctia A. N. Rakhmanov

1,2h2
h'+0,2h,,

" _

h2
h”
3.4.2 Ton thét nang lugng nudc nhdy:

h'=12—< _02h,,

Doi véi kénh chit nhat:
g, - -0 @ véi a=h"-h'
" 4h'h” 4h'h”

3.4.3 Chiéu dai nuéc nhdy (In):
D6i vdi kénh chit nhdt:
Safranez (1934): I, =4,5h"
Bakhmetiev va Matzke (1936): 1, =5(h" - h’)

Silvester (1965): 1, =9,75h (Fr, —1)""
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3.5 CAC DANG NUGC NHAY KHAC
3.5.1 Nudc nhay ngdp

Khi mit cdt trudc nude nhdy hoan chinh bi ngp thi ta ¢6 nudc nhdy ngap.

Nud6c nhdy ngip

h
LA \/1 + 2Frf(1 - th
hh hC
2

Fr? = Vi 1a 58 Froude ting véi do sau ha luu h, va V, 1a van t¢ & ha luu
gh,

Theo Smetana, chiéu dai nudc nhdy ngap dudc tinh:
1nn = G(hh - hC)

4 DONG CHAY QUA CONG TRINH
PHAN I DONG CHAY QUA PAP TRAN

Pap tran 1a m6t cong trinh ngdn dong chay va cho dong chay qua dinh dap.

Pap tran dudc diing d€ kiém soat muc nudc va luu lugng.
Ddp tran thanh mong

C6 3 loai dap tran thong dung DPdp tran mdt cdt thuc dung

Dap tran dinh rong
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4.1 DPAP TRAN THANHMONG §<0,67H [
4.1.1 Cong thiic tinh luu lugng
Ap dung phuong trinh ning lugng hodc dung —x
phuong phédp phan tich thit nguyén: v

m : hé s luu lugng
b : bé rong dip tran

DPép tran thanh méng
2
aV,
4+ 20

Hy=H
0 29

V,: Van toc ti€n gan

V2 3/2

~ a

Néuthay —m,=m 1+ 2 Q=mjpy2gH>*
2gH

i,
m, c6 thé dugc tinh theo cong thic
. 0,003 H Y
Bazin m, _(0,405+ H ]{HO,SS( oo Pl] }
Vi pham vi : 02m<b<2m
024 m<P<1,13
0,05<H< 1,24 n

42 DAP TRAN MAT CAT THUC DUNG

0,67Th<6<2 +3H

Cai ti€n cha dap tran mat cat thyc dung |
e eseneaTs

G

bap tran Creager -Ophix€rop Pap tran mit cdt thyc dung

Qiii dao tia nuGc roi
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4.2.1 Cdc trang thdi chdy (i) chdy tu do (ii) chdy ngap

Ché’ly tw do Chéy ngap
Piéu kién chdy ngap: 7

h,> P

3)(3)
—_ < R
P P 0o

N A oN H

Trisd | p phu thudcvao __ | (phy luc 4).
' g P |

4.2.2 Cong thiic tinh luu luong

Trong thyc t€ do chi€u rong dip I6n  ——» BE& rdng ddp b dugc chia thanh nhiéu nhip

md tru gifta vd md bén
F dong chay sé€ bi co hep ngang

& : Hé s6 co hep bén do 4nh hudng clia tru giita va md bén

(9:1_0,2 gmb +(n_1)§mt i

n b
&b H¢ 56’ co hep do mé bén
& Hé 56 co hep do md bén
n: S6 nhip dap
b Bé r@ng mdi nhip Eap = 1 Ewp =07 Eme = 0,8 £ =045 &= 0,25

Hé s6 co hep do m& tru va md bén
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m : hé s6 luu lugng
m,.: Hé 8 luu lugng tiéu chuén

bap tran loai Creager m,, =0,48 +0,5
Dap tran hinh da gidc m,=03+0,45 | phuluc.4.3

oy: Hé sd di€u chinh do cdt nude tran H khic véi cdt

nudc thi€t k& (H,).
H > H,, : Pap c6 chin khong o}, > 1
H=Htk: o0, =1 <« | phu luc 4.4

H < Htk : Pap khong ¢6 chan khong o, < 1

o, ;: He s0 di€u chinh do thay d6i hinh dang dap so v6i hinh
dang ti€u chuan

phu luc 4.5

4.3 DPAP TRAN DPINH RONG

3H< O0< 8H

4.3.1 Cdc trang thdi chdy
(i) chay tu do
(ii) chdy nglp

Chay ty do Chdy ngap

Céc trang thdi chdy qua dap tran dinh rong
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Piéu kién chdy ngdp
h,>P

h—”> i =0,75+0,85
H H 00

0

0

4.3.2 Cong thiic tinh luu lugng
Truong hop chdy khong ngdp
Vi€t phuong trinh ning lugng cho 2 mit cit 0-0 va 1-1
oV, ? :

oV \Y;
+H=——+h+h+— h =x¢—
29 29 29

H

(]

V:\/#ZSZJZQ(HO—h)

|
V =9,29(H,-h)

Khi ctra dap hinh chit nhat:

TS. Huynh cong Hoai —BM Co luu Chét - PHBK tp HCM — Tém tit bai gidng

Q :qobh\jzg(Ho _h)

Ta c6 thé bi€n ddi dua vé dang nhu sau:

h h
—ob— [2g(1——).H>?
Q <obH o] H) o

[0} 0

pat k= Q = pok/1—k /2gH2"

Pit  m=gkVl-k Q=mb,/2gH."”

m: hé s6 luu lugng cla dap tran dinh rong  «——

@: hé s0 luu toc  «—| phu luc 4.7

Td  m=gkvyl-k  N&ubi€tm va ¢ c6 thé suy ra k (k, va k,) * |

Co k suy ra h (d6 sdu trén dinh dip)

Chédy ngdp

T A
Q=ebhy29(H, )

phu luc 4.6

Chu y: k, cho h @ng v4i dong chidy xi€t trén dinh dap

k, cho h ting v6i dong chdy ém trén dinh dap
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Truong hop chay ngdp:
Q:¢nA Zg(Ho_h)
Q:¢nbh 2g(Ho_h)

Chdng minh tuong tu
Trudng hgp ctra dap hinh chit nhit:

DONG CHAY QUA CONG
(ii) co6ng ngdm

Cong 1a tén chung d€ chi cdc cong trinh diéu khi€n muc nudc hay luu lugng.
(i) cong 16 thién

4

=,

ng

PHAN 2:
Cong 19 thién 12 loai cong khdng c6 tran hoic vom

4.4 CONG LO THIEN
Tu do
< Chdy ngip
= Nuée chdy ngap
=

Ché& do chay:

£

Chay ngap

N
Chay tu do
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Xéc dinh trang thai chay

Gia st nude nhdy tai mit cdt co hep h=h, —— h”
Néu h”>h, ~—— >  Nudcnhdyphdéng xa ->Chdy tu do

h”<h, ——  Nu6cnhdyngdp ->Chay ngip

4.4.1 Cong thic tinh luu lugng chdy qua cong 16 thién:

Chady tu do
Viét phuong trinh ning lugng cho 2 mit cit 0-0 va c-c:
2 2
H, =hc+0NC +2§CV—° y Lo
29 29 = A

1 A =
V,=———[2g(H_—h) =¢y29(H,—h
e o P

d
0 C
Trudng hgp mit cit cdng chit nhat: Chay tu do
O=pb hc J2g(H, - h,)

g:hésdcohep h =« QO=¢bea ,J2g2(H, -sa)
t
phu luc.4.8

Chdy ngap
Gia thi€t ring 4p suat trén mit cit co hep phan bd theo quy luit tinh

Vi€t phuong trinh ning Iugng cho hai mit ,
cat 0-0 va c-c = Nu6c chdy ngap
Vc: @ X V28H, —h,,) H| o /? 7
’ e
E h
Q=V.xA=@beca 28H, -h,,) Eli T i

v 8 A

T T

Chay ngap
h,, : xdc dinh theo cong thifc nude nhay ngdp trong chuong 3

Khi d0 mg cong a khd nhd hon so v6i do sau h,, thi xudt hién nude ngdp ling h,, =hy

Gan ding c6 thé 1dy h,,=h,
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4.5 CONG NGAM
Pugc xay dung qua dé, dap hodc dudi dudng c6 mit cit khép kin
Cong ngam thudng c6 mit cit hinh tron hoidc hinh chit nhat o

4.5.1 Trang thdi chiy trong cong ngam

- Chay khong ap

Muc nudc thugng ha luu
thap hon dinh c6ng

- Chay ban 4p

Muc nudc thugng luu cao =
2 ~ K
hon dinh cong <

Muc nudc ha luu thap hon 5 ¥
dinh cong

- Chay c6 ap

Mue nuée thugng haluu m
cao hon dinh cong ﬁ_ﬂwwm

4.5.2 Cong thic tinh toan

a. Chady khéng dp:

Chiéu dai cong L < 8H

Tinh téan nhu chdy qua
dap tran dinh rong

b. Chay bdn dp:

Tinh téan nhu chdy qua
dap cong 16 thién (hd)

Khdang cdch tir ctta cong d€n mit cdt co
hep c6 thé dugc x4c dinh theo cong thic
thuc nghi€ém sau

L,,=14a
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¢. Chay cé dp:

Tinh téan nhu chdy qua
mot dng ngin cé 4p

2
ZO=Z+ aV"
2g

A: Tiét dién day cong

Z: Chénh 1€ch myc nudc thugng ha luu

¢, Hé s0 luu tc qua cong £.: Hé sd tdn thi't cuc bo

L: Chiéu dai cong

R: Ban kinh thiy luc mit cit
thing ding cong

C: Hé s6 Chezy

7,>7,-D2  ——~ Z=2Z,-Z,

zZ,>72,-D12 | Z=7,-(Z,-D/2)

CAU HOI TRAC NGHIEM

Cau 1. Dong chdy qua dap tran thuc dung, & ch€ do chdy ngap, c6:
a) Muc nudc ha luu cao hon ngudng dap tran

b) Dong chdy qua dap tran la chdy ém

¢) Muc nudc ha luu dnh hudng téi luu lugng qua dap tran

Cau 2. Dong chdy qua cong hd (16 thién), § ch& do chay tu do, c6:
a) Nudc nhdy ngip
b) N
c) Dong chdy qua ctta cdng & ché dd chdy ém
d) Ca 3 cau déu sai.

Céu 3. Ap sudt trén bé mit dap tran Creager:
a) Bing ap suat khong khi.

W S e S

¢) Lén hon dp suat khong khi khi ¢dt nuc trén ngudng tran cao hon cot
nudc thiét k€.
d) Ca 3 cau déu sai.

Printed with FinePrint - purchase at www.fineprint.com



Tém t&t bai gidng Thay Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM

Cau 4. Trong cdng thitc tinh luu lugng qua cdng ngdm khi chdy c6 4p, hé
s Iuu luu toc dudce tinh

) 2
¢—1/<1+f¢;+c—2;>

, trong d6 ton that doc dudng chdy trong cong dugc tinh v6i diéu kién
dong chdy trong cong Ia:
a) Chdy rdi thanh tron thiy luc b) Chdy r6i thanh nhdm thiy luc

Cau 10. N&u ciing mot do sau H trude dinh dap va ciing bé rong b, dong chdy
qua dap 1a chdy tu do thi loai dap cho Ivu lugng 16n nhat 12 :

b) Pap tran mit cit thyc dung
¢) bap tran dinh rong d) C4 3 déu biing nhau

bap tran thanh mdng
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Pap tran thanh mdng hinh tam gidc

Pap tran mit cit thuc dung
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Cong 16 thién

Cong ngdm mit cit hinh tron
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Cong ngdm mit cit hinh hop

Cong ngdm mit cit hinh h

O
o
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5  NOITIEP VA TIEU NANG

PHAN 1. NOI TIEP DONG CHAY G HA LUU CONG TRINH

cong dugc noi ti€p véi kénh din & ha Ivu bing

Dong chay tir thugng Iuu qua dip tran hay qua N&i ti€p chay ddy
hai hinh thitc <

N@&i ti€p chay mit

i

7
///
£
EE—
] T LTI I

T 7 //7
N&i ti€p chdy ddy N&i ti€p chdy miit
Van tdc 16n xudt hién & ddy Van tdc 16n xud't hién & bé mit

5.1 NOI TIEP CHAY PAY
5.1.1 Cdc dang noi tiép chay ddy

NuGc nhdy phéng xa

5.1.2 Cong thiic tinh todn 0,
Viét phuong trinh ning lugng cho 2 mit cit0-
0 va c-c.
VZ VZ
H+P+a°=E0=hc+ <t h,
28 g
(94 V2 2 Ne o x
h, =2¢& ; c Ton thit ning lugng
g
1 N7 7777777 70T ”
Vc:—\lzg(Eo_hc) :(D\IngEO_hcj Métchuﬁn

Jo.+Z2&

Mt cit hinh chif nhat

B - thir din e ‘ )
Q - @hc \/zg(‘EO hc) hc > h c > So sdnh hh Nhﬁy tur do

Nhdy ngdp
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5.2.NOI TIEP CHAY MAT

N&i ti€p chdy mit thudng gip trong diéu kién cong trinh c¢6 bic thing

N —r —= N6i ti€p chdy mit
i~
W Muc nuéc ha luu dang 1én
1o — No6i ti€p chdy mit ddy khong ngap
W Muyc nuéc ha Ivu dang cao
\7?' . — No6i ti€p chdy mit ddy ngap
Muc nudc ha lvu ti€p tuc ding cao
Ny
Noi ti€p chdy mit ngap
PHAN 2. TIEU NANG G HA LUU CONG TRINH

Poan chdy xiét

==

No6i ti€p chdy ddy

hi 061 60 chiv ddv th Gidm Pua nudc

Khi noi ti€p chay ddy thudn A g . Ao 113
ay x6i 18 Eén n};ﬁt dyoan dé;g chiéudai |—o» nhil ylat tc? ne Erlnh
gay R N i : doan chdy chan cong 1€u ning
sau cong trinh <ict trinh

A
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5.3 BF TIEU NANG

Nguyén tic tinh todn :
Do sdu d sao cho h, 1a do sdu sau nudc
nhdy ctia h,

Phuong phdp tinh todn :

h,: xdc dinh tf phan tinh todn dong chdy

day
3
b0 sau sau nudc nhdy khi c6 nuéc nhdy tai mat — h, = he 1+8 P -1
cit co hep 2 .
Dong chdy tir bé qua kénh ha luu dugc xem . o
nhu dong chdy qua mdt dap tran dinh rong Q =@ bhh \/29 (HOZ B hh )
¢ =0,95 -1 (hé s6 luu tdc¢ qua dap tran )
, Vv, ? Vy
Q:(Dbhh 29(—2+AZJ — Az = Q 5 2
29 2g(¢'bh,)" 28
2 2
A QX Q . d= chy- Az-h,

2g(¢'bh, ) 2g(bsh, )’

hé s6 an toan: o= 1,05 - 1,1.

5.4 TUONG TIEU NANG
Nguyén tic tinh todn :

Chi€u cao tudng sao cho h, 12 d siu sau
nuéc nhdy cua h,

Phuong phdp tinh todn :

h,: xdc dinh tf phin tinh todn dong chdy
day

3
b6 sdu sau nudc nhdy khi c6 nudc nhdy tai mat — h, = he 1+8 he ~1
cit co hep 2

Luu lugng chay qua tudng ti€u nang dugc _ & - rr3/2
tinh nhu qua dap tran mit cit thuc dung Q = o,mb\2gHp,

m, :hé & luu lugng khi chdy qua tudng tiéu ning m, = 0,4 + 0,42.
o, :hé sd ngdp

2/3
Q V22 QZ
H,=|——— 3 H,=H,+—==H,+————
” [anmtbq/Zg M e T g T 2gPhby
2/3

Q Q’
Hy=|— | ——=  — C=gh,- - 1.05-
2 (Gnmtb\/ﬁJ 296 hb)’ C=o0h,-H, (c=1,05-1,1)
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528

5.5 XAC PINH CHIEU DAI B

_L

H|—=

E, p
777

Le.=L,+4L,+L
L=L 4-S

DPap tran thic dung mdt cdt hinh thang: L= 1,33\/1-]0 (P + 0,3H0)

Dap tran dinh rong: L., = 1,64\/H0 (P + O.24H0)

12 hé s kinh nghiém, 14y bing 0,7+0,8

L’ 1a chiéu dai khu nudc vat dudi

TRAC NGHIEM
Cau 1. N6i ti€p chdy ddy dugc st dung nhi€u so vdi ndi ti€p chdy mit vi
a) Noi ti€p chdy ddy dé tinh téan.

¢) Noi ti€p chdy ddy kinh té€ hon.
d) TAt cd déu ding.

Cau 2. Xét vé mit cong trinh thi dang ndi ti€p nudc nhdy phéng xa
a) La 1di nhA't vi n6 tiéu hao nhiéu ning lugng nhat.

b)
c) La dieu khong tranh khoi.
d) T4t ca déu sai.

Cau 3.Xét vé mit cong trinh thi dang ndi ti€p nudc nhay tai chd
a) CAn phdi xay dung vi n6 tiéu hao nhiéu ning lugng nhat.

b) )

¢ )La diéu khong tranh khoi.

d) T4t c4 déu sai.

Cau 5.Luu lugng diing d€ tinh téan tiéu ning 1a
a) Luu lugng thi€t k€.

b) Luu lugng max ctia dong chady.

¢) Luu lugng min ctia dong chdy.
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6 DONG THAM QUA CONG TRINH PAT

6.1 MOT SO KHAI NIEM VA DPINH NGHIA
6.1.1 P rong (n)
Ti 1& phan trim thé tich giita phdn rdng _ 100 W,
va toan thé phin dit d4 n= W
Wo : Thé tich 15 rdng

W : Thé tich @it d4 bao gdm ca phan réng va phan rin
6.1.2 Van toc tham thuc va van téc tham trung binh (V):

Vian tdc¢ thAm thyc t€ 12 van toc thim qua cdc khe rdng clia di't d4
Vian tdc¢ thAm trung binh 12 van téc thim dudc xem nhu thAm qua cd phin dit
va phan khe rdng clia dit d4

A8

CALA

A9 : thé tich nu6c thim trong thdi gian At
A : Dién tich mit cit c phan rdng va phan dat

6.1.3 Cot nuée do ap (thuy luce) :

h=P,

v
Dong thim — V: nhd — V2/2¢g

Cot nudc do dp = cdt nudc ning lugng

Miit chuén
6.1.4 Hé s6 tham (k) ( P$ din thiy luc)
Luu lugng thAm trém mot don vi ti€t dién ngang ctia dong tham khi chiu tic dong

bdi mot don vi cot nuSe thiy Ivc trén mot don vi chiéu dai thim ( nghia 13 c6 mot
do doc thity lyc bing mot don vi).

Loai dat Hé s6 tham (k)
(cm/s)
Sét 109 - 10
Bui, bui chira cat 106- 10+
Céat tuyén chon tot 103 - 10!

Da&i véi dat khong dong chat, di hudng thi k thay ddi theo titng di€m va tai mot di€m
thi k, #k #kz
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6.2 PINH LUAT DARCY (Henry Darcy ,1856 )
“Khi dong thdm én dinh, luu lugng thdm ti 1¢ vdi dé dbc cét nuée do dp
(hydraulic gradient) va dién tich tham A”

Ah
Q=-kA—
AL
Ah
V=-k—
AL
V 12 van toc thim (van tdc¢ Darcy) h,
Téng quat : van toc thim tai tiing diém hy
trong mién thim
dh
u=-k=— s S _
ds Mait chuan
Diéu kién &ng dung dinh luat Darcy R, <5
vd
R, = o3
5vn'?
Véi:Re=5 V< q

6.3 CONG THUC DUPUIT - FORCHERHEIMER

Trong trudng hgp thaAm khong 4p v6i do doc nhd, cdc dudng dong trén mdt mit cit
w6t duge xem song song thi cdt nudc do 4p h = p/y+z 12 hiing s& tai cdc di€m trén
mot mit cit .

Do dé6 :

Khi ddy tAng khong thAm nim
ngang, chon lam mit chuén thi
h chinh 1a d6 sdu muc nuGc
ngam (z=0)

s Tang thim
Y s
Cong thic Darcy trd thanh cong thic R
Dupuit - Forcherheimer -
. R .~ Mait chuan
dh Tang khong tham

V =—k—
ds

V6i: h :d6 sdu dong thAm
V :van téc dugc xem phian bo
déu trén mit cit
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6.4 CHUYEN PONG ON PINH CUA DONG THAM VA O GIENG NUGC.
6.4.1. Giéng phun: Thim c6 4p

Xét mOt mét tru ban kinh r
ddng tru¢ vé6i thanh gi€ng

Q

Iy

“““““““““““““““““““

Van toc
dh DRt
V=—k—
dr 5 e S
Tang khong thim

h

do ap

Luu lugng thAm qua mit
tru bankinhr, caob

Q=-k(2x rb)ﬁ
dr

dr < §
— dh = —%T Tﬁl’lg khoéng tham
, ' h—h, =2 L !
Tich phan tif r, d&n r Gng v6i h tir h, dén h “ho=— T
(0]
Goi : R bédn kinh 4nh huong, H chiéu cot nu6c do 4p khi chua bom
. ’ Q R
Tich phan tirr, d€n R Gng véi h tir h dén H H-h, = 24D Ln T
o 27kbS 0
S =H - h,: chi€u siu hdt nu6e Lol R
rO
6.4.2 Giéng thudng
Xét mit tru tron dong tAm Q
v6i thanh gi€ng, ban kinh r L,
Van toc
v —_gdn s o
dr ao hoa
Luu lugng dong thAm H
qua mait tru
Q= —27zkrh@
dr
. dr 7 7
hdh = _%T Tang khong thim ©
’ . y > 2 Q r
Tich phdn trr, d€nr dng véih tr h  d€n h h®—h, = k_ Ln I’_
), R
Tich phan tirr, d€n R ng véi h tr h, d€n H H?-h; = kg Ln -
4 0
27HS S
2 2 = -
., sz;r(H —h?) Q= R[l 2H] S=H-h,
R Ln—
Lhn— r,
rO
_ 27HS
Khi SpHs0 — — Q=—x
Ln—
Ty
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R dugc xdc dinh :
Theo tirng loai dat ma 14y gan ding nhu sau:

- D61 v6i dit ¢ hat trung binh R=250m+500m
- P61 v6i dat hat to R=700m-+1000m

Cong thic kinh nghi€ém

R =3000svk (Bi-cdc dd)
6.5 THAM QUA PAP PAT
m = cotg a
m, = cotg a,

e

C o | | F

o
W/////////////////////6////////:////////////////////(//////////////////////////////////////////////A
TAng khong thim : x | |
AH L,
Bién d6i mdi nghiéng AC thanh thing ding Mikhailép LM
A’0, sao cho luu lugng qua AC giong nhu A’O Coma1
dh dh 94 -
Dupuit-Forcherheimer: V =-k— —+ g=-kh— — E dx = —hdh
dx dx
LAy gbc toa do tai O
; ; q H 2 h2
Tich phan tor 0 dén x tuong tng tu H dén h E X= >
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i | 1 —PV
: b — a
C ? . F B 0 a

P77 7L, ,:////////';’////////////////////////ﬁ////////////////W/////A/////////////////A
‘ ' X \ ! i

Tang khong thim | i
AH L,
X4c dinh vi tri dudng bao hoa q H?-h?
X =
k 2
: q H®-a;,  d_ H* -3
t{llX:XH+L, h:ao —> E(ﬂH-I—L):T k 2(2H +L)

H?-a; X_Hz—hz T H?-a; e e H?-a;
2(L+H,) 2

Canxdcdinha, —— h

chiéu dai clia ddi nguyéntd m, z

D
- dg = —ki—tdz

dq =udz

dg = —k 52 gz
m,z

N YA
Luu lugng thim qua MN (= Jo k Edz

k Eh) ka
Elw - g
ml m1
q H?>-a’
¢ N ~ X g . A A _:—0
Luu lugng tham nay ciing bang luu lugng tham di qua dap dat K~ 2(L+AH,)
a
kK So 2 2
m, Hz_ag &: H -3,
kK  2(L+AH)) ST m (L -ma, +AH)

+AH )+ /(L +AH)* —m’H?
Giéi phuong trinh bac 2 cho a,: a, = (L ) \/( 0 ) !
ml

H>-a
Cé a, xdc dinh dugc q va dudng bao hoa h= \/H : 0 X

CH + L, —ma,
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6.6 THAM CO AP QUA PAP

| —

Tang thim

TAng khong thim

Pé€ xdc dinh van tdc thim (u) , cot nudc do 4p (h), dya vao phuong trinh thAm Darcy nhu sau:
Pat ddng chat va ding huéng:

o
U= X Phuong trinh 5 5
oh lién tuc oh oh_o — hxo
u, = _kE ox> oz’

7 DONG KHONG ON PINH TRONG KENH

LKHAI NIEM :

Dong khong &n dinh 13 dong chdy ma cdc y&u t& ciia dong chdy déu phu
thudc vao thai gian,

bo sau : h = h(x,t)
Van toc : V = V(x,t)
Luu lugng: Q=Qx,t)

Dong khong dn dinh thudng xui't hién
Song, kénh bi 4nh hudng thiy triéu
Kénh x4 nhi mdy thiy dién khi lvu lugng x4 thay d6i dot ngot
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ILPHUONG TRINH LIEN TUC:

dX
0 1 2 .. oh
Sy thay doi thé tich trong doan dx trong thdi gian dt Edt B.dx
thi biing Ivu lugng ra — Ivu lugng vao trong thdi gian d6
0
[Q L 9% oQ dXJdt - Qdt = a_(jdth
0
— a_h dt.B.dx = —Q dxdt
ot OX
6Q =0 Phuong trinh lién tuc
ax at
Cac dang khéc :
O(AV)

8Ny

/// ox at
Q  poh

AL
2 ot \ Aﬂ V% B@:O
OX OX ot
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III. PHUONG TRINH PONG LUQNG:
Céc gia thiét:
-Bi&n ddi cham, bd qua Ivc quin tinh

-Tén that ning lugng dugc tinh nhu dong n dinh khong déu

-Phin bd 4p sult trén mit cit ding dugc xem theo qui luat thiy tinh
-bo déc nhd

.
Ap luc trén mit 1-1 F = yAh,
Ap luc trén mat 2-2

F, = y(A+ %dxj h, + on, dx |=y| Ah, + Aéhc dx + h, %dx
OX OX OX OX
Trong lyc theo phuong x F, = 7(Adx)i

7,: Ung sudt ma sdt
F, = Pr,dx

«—

Ma sat

P : chu vi ué6t
FI—F2+F3-Ff

SF, :y(—AahC _h A, i P jdx

Téng lyc theo phuong dong chiy (X):

OX oX y

Printed with FinePrint - purchase at www.fineprint.com



Tém t&t bai gidng Thay Luc- TS Huynh céng Hodi BH Bach Khoa tp HCM

SF =7 _ade _py OA L AP g
OX OX y
Ngoaira

LAy moment tinh tai mit cit 2-2 ddi véi mit thodng suy ra

X
A(hc+ahdxj+aAdx.6hm(z(A+%dxj(hc+6mde B [
OX oXx oXx 2 OX OX i |

. R N 2, ~ A
Khai trién va bé cdc s6 hang bic cao

oh, , oA  oh

A—+h ="=A— A C S _
OX OX OX
Va viét lai Pz, _PORI) _ 44
4 4
oh .
Thayvé,o ZFXIQ/A —&+I—J dx

Ap dung phudng trinh dong lugng:” Sy bi€n d6i dong lugng trong mdt don vi thdi
gian trong mot thé tich ki€m sodt thi bing téng cac luc tic dong 1én thé tich d6”
Su bi€n ddi dong lugng trong thé tich kiém

sodt gidi han m/c 1-1 va 2-2 .1

bong lugng vao m/c 1-1

M, = pQV = pAV’

bong lugng ra m/c 2-2

M, = pAV2 + 2 (pAv 2 Jix = ,0|:AV2 + 2 (Av?)dx
OX OX
Sy gia ting dong lugng trong thé tich ki€m sodt:
0
M _ =—(pAdxV
o == (PAdxV)

Theo phuong trinh dong lugng M, -M,+M_ = Z F,

> 9 (av2 x| pav 2+ 2 N L
p|:AV +8X(AV )dx} PAV +at(pAVdX)— 7A[ o dex

DPon gidn va chia 2 v€ cho p va dx:

5 o oh .
9 A+ 2 (Av2)s g — g -
= )+8x( )+ ~ = A7)
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0 0 oh .
—(AV )+—(AV? A— = gAll —
) £ 0 on )

Cdc dang ctia phuong trinh dong lugng

Viétlai: il v‘a—\/+g‘3h+v(‘%+va +Aa—v):g(i—3)
ot OX ox Al ot OX 0
Chi y (aA YA Aﬁjzo
ot OX ot
oV oV oh
—+V — —+
VS g(i-J)
ah V@V 1 oV
A i)
ax g X g ot
2
] AR R ¥
ox\ 29 g ot
Dong déu
* Dong khong déu ’
© Dong khong 8n dinh ’

IV.PHUONG PHAP BPUONG PAC TRUNG SONG BIEN DO NHO

C6 phuong trinh lién tuc Aﬂ vV % B 6_h -0
OX OX ot
inh da : oh Vov 10V
Phuong trinh dong lugng : R ST A (I —J )
OX g ox g ot
Van téc truyén séng:  Van toc lan truyén khi gdy mot nhiu dong trong

nudc tinh, c6 d0 sdu h
Ay Mit cat chir nhat C, = ’gh

s, ——
0
Néu séng c6 bién do nhé va véi mot so gia thi€t sau

1. Kénh nim ngang : do ddci=0

2. Khong c¢6 ma sét : d0 doc ning J =0
A A N 3 3 N g A A A 3 av
3. Van tdc dong chay nhd va sy bi€n doi van tdc nho : 6 =0
X

4. Ti€t dién mit cit uSt A doc theo dong chdy xem bing mot ti€t
dién trung binh khong ddi Ao va

OA _0

x
5. B& mit thodng B biing bé rong trung binh khong ddi Bo
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Hé phuong trinh lién tuc va dong lugng c6 thé viét lai thanh dang don gidn

oV oh oV _ oh
AT+ vﬁ B =0 — ZiB =0 @
A OX ot M
LV __:/ — IV oy
oXx g ot oX ¢ ot
Pit ¢ - g2 néumjtcithinhchinhatthi  C, =,/gh,
BO
C
Nhan o~ chopt (1) Aoﬂc_ g, NC_ 3)
A XA AUA
Nhin g cho pt (2) LI 4)
ox ot
Cong v€ theo v€ C, ﬂ 8V g (C oh ahj—O
ox ot C0 ox ot
d
Néu CO:d% thi : ﬂ%ﬁ-ﬁﬁ- g (ah dx 8hj
ox dt ot C,(oxdt ot

0

dv g (dh d( g J ( g j_
2422 =0 — —|V+=2h|=0 —» V +—h |=Const
dt Co(dtj dtl  C, C

. . . dx
Trit v€ theov€ vanéu C, =——

dt

dfy_94le0 — [V—ihjzmnst
al c, C

A
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Cach xac dinh d6 sau (h) va t4
van toc (V) tai M(x,t)

Tai M v€ dudng dic trung
thuan C * (c6 do doc 1/C)) [T ;
cit truc hoanh (t=0)taiL ’

-

Trén dudng ML cho :

g. ) (v .9 .
[VM +ChM]—[VL+ChL] (1) OI L :X R l E

0 0

Tuong ty vé dudng ddc trung
nghich Co~ (¢6 dd ddc -1/Co),

X
[VM _C%)hM]:(VR _C%]hR] (2)
3 s 1 g
Tu (1) va (2) V, =—|(V, +V,)+=(h, —h
- M 5 ( L R) 0( L R) VihL,VL,hR’, Vr
. == 43 biét taj thai
n =4 S )+ ) diém =0
!
Vs by

Tuy nhién néu vi tri M gan
dau kénh hoic cudi kénh thi
phdi cin thém diéu kién bién

Vi du diém M’ (x’,t)

VM' =%|:(VL' +VR')+Ci(hL' _hR' )} (1)

0

’

0

1/C L

hM' = E|:EO (VL' —Ve )+ (hL' + hR' ):| (2) ;

Pé xdc dinh V., h ., tai L’

ta v€ mot dudng ddc trung -

nghich C -

g g
(VL' _C_o hL'J = (VRI _C_o thj
) ’ . . V.- — h (D)
Biét hy, , Vg, biét tir diu ki€én dau  + —— V. hy

Hodc h; . — V. (2

Di€u kién bién \/
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Pé€ gidi todn séng c6 bién dd nhd hay mot bai dong khong &n dinh thong thudng, can
thi&t phai c6 :
Céc diéu kién dau va diéu kién bién :
1.Piéu kién ban dau : V(0, x), h(0,x)
2. biéu kién bién :
Pau kénh: V(0,t) hoic h(0,t)
Cusi kénh : V(L) hodc h(lt)

V. PHUOGNG PHAP PUGNG PAC TRUNG CHO MOT KENH MAT CAT HINH CHU NHAT

Van toc truyén séng trong kénh hinh chit nhit :

C2
C=.gh —=> C’=gh ==> h:E
R oh 2CaC
dOdO a_h:£§ va 5275
X g ox g
Xét cho mot don vi bé rongkénh B=1m  => A=ph= O —» CA_0h_2€C
g OX OX g OX
Thay vao pt lién tuc va dong lugng :
2
Aﬁ-l-V%-l-Ba—h:O ., C_ﬂ+£ @4_&%:0 (1)
OX OX ot gox g ox g ot
och Vov 10V .
— __:(|—J) — E@_,_\iﬁ_v_,_lﬁ_vz(i_\]) (2)
oXx gox g ot g ox gox g ot
chia (1) cho = C/g Lt Ny,
OX OX ot
oC oV oV .
nhan (2) cho 2C—+V —+—=9q(i—-J
@ . OX ox ot o )
A P oCc . oC ov oV .
cong hai vé : 20C+V)— 42— +(V+C)—+—=g(i—J
( )ax p \% )ax P g@i-J)
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2c+V) 22554 £0 S+ T mg(i-0)

Bl\Y% +2c) Bl\Y% i2C):g(i_J)

hay iC
vV £C) -
Néu v+c)= ov+2C)dx oV C):g(i_J)
dt ox  dt ot
i(v +2C)=g(i-J)
dt
dx
Pudng dic trung thudn ( C+) : e V+C)
dx
Puong dac trung nghich (C-) : qt (v-c)

Chu y

Khi V va C déu duong, né€u dong chdy ém (V < C) thi dudng dic trung nghich va

thuan ngugc chiéu

Nhung néu dong chdy xiét (V>C) thi dudng dic trung nghich va thuin cing chi€u nhau

A

t

dx

M” —:V C
0 V+c)
dx
—=(V-C
OIt( )

L R Chdy xiét
di ra khoi
kénh
Téng quét diéu kién bién va diéu kién ban diu cho bai toan dong khong &n dinh nhu sau

1.Piéu kién ban dau : V(0, x), h(0,x)
2.Piéu kién bién :
et PAau kénh : chi can 1 diéu kién bién V(0,t) hoic h(0,t)
Chdy ém : ™ 4+ Cudi kénh : chi can 1 didu kién bién V(0,t) hodc h(0,t)
+PAiu kénh Dong chdy di vao kénh: can 2 diéu kién bién V(0,t) va h(0,t)
Chay xiét: <
+ Cudi kénh : Dong chdy di ra khéi kénh: khong can diéu kién bién
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VI. KHAI NIEM PHUONG PHAP SAI PHAN HUU HAN:

Xét mién tinh todn xot dudc rdi rac héa nhu hinh vé

ta

i+t
A
n —t
0 i1 i A i+l ¥ x
0 . X
Tai di€miva i+1 & thdi diém t ta ¢6 :
of 2 f ) (X, —x )

fx. . )=f(X)+| — | (X, =X )+ L2 B PARIN
( |+1) ( |) [ale( i+l |) (axz l 2‘

N&u bd cdc s6 hang bic cao, suy ra

(af) _f0)= 100 iy - FF
i Ka—X) X

Tuong tu , néu tai di€m i & thdi di€m n va n+1 ta ciing c6

(81‘) B fn+](Xi)_ fn(Xi)_ fin+]_ fin
ot ), At At

Thay vao trong phuong trinh lién tuc va pt dong lugng :

Ain ViJI:l _Vin +V_n AIljrl - 'A‘in + B_n hinJrl - hin — 0
AX ' AX ' At

hi, —h/ +£ Vii =V +l Vv S
AX g AX g At i

Vin tdc va do sdu h,, v;n — hot! |Vl
thoi di€m n thoi diém n+1

D3&i v6i nhitng diém nim trén bién, ciAn phai bd sung thém diéu kién bién méi xic
dinh dugc cacgid trihva V

Piéu kién &n dinh clia pp sai phan hién

Piéu kién Courant - Friedrichs — Lewy (CFL)

AX
V=C

At <

Printed with FinePrint - purchase at www.fineprint.com



Tém t&t bai gidng Thdy Luc- TS Huynh cong Hodi BH Bach Khoa tp HCM 50

TAI LIEU THAM KHAO

1. NN An, NT Béy, LS Giang, HC Hoai, NT Phuong, LV Duc, “Gido trinh
Thuy lyc “, Luu hanh ndéi b0 PHBK tp HCM, 2005

2. Nguyén cdnh Cam va céc tac gid “ Thiy luyc tip 117, NXB DH va THCN,
1978

3. Nguyén cdnh Cam va céc tdc gid “ Bai tdp Thly lyc tip 117, NXB DH va
THCN, 1978

4. French R.H “Open channel Hydraulics”. McGra-Hill, Singapore 1986
5. Koupitas C.G. “Elements of Computation Hydraulics “. Pentics Pres, 1983

6. Haestad press. “Computer Application Hydraulic Engineering “, 2002

Printed with FinePrint - purchase at www.fineprint.com



