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1 DONG CHAY PEU TRONG KENH HG
1.1 KHAI NIEM CHUNG
Dong chdy déu — Dong khong déu
Dong chdy déu c6 4p — Dong chdy déu khong dp ( kénh hd)
Diéu kién cin d€ c6 dong chdy déu
- Hinh dang mit cit udt khong d6i (kénh ling tru)
- Do doc khong ddi (i = const)

- P nham khong ddi ( n = const)

Khi dong chdy déu xay ra thi:

- Chiéu siu, dién tich u6t va bi€u d6 phan bd van tdc tai cdc mit cit doc
theo dong ch3y khong ddi .

- budng dong, mit thodng, dudng ndng va ddy kénh song song vd§i nhau.

1.2 CONG THUC CHEZY VA MANNING

Chézy (1769) V = C\/E
Manning C:ER% — 14 :1R2/3\/;
n n
Q =%AR%ﬁ
K = lARQ/3 — Q= KAi
n

K dugc goi 1a modul luu lugng
Cong thdc tinh toan dién tich vot va chu vi w6t hinh thang
m = cotg B : hé s6 mdi dbc

A =th(b+mh) : dién tich uét
b P=b+2h/1+m?2 chuviuét

™
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1.3 XAC PINH HE. SO NHAM

Céc y€u t6 dnh hudng dén hé s6 nhdm nhu sau

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

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

1.3.1 Truong hop mdt cdt kénh don gidn
Phuong phdap SCS (soil Conversation Service Method)
Phuong phdp dung bdang
Phuong phdp diung hinh danh
Phuiong phdp ding biéu do luu téc

(x — 1Y ©

\ "= 6.78(x + 0,95)
h: Chiéu sdu dong chay

Ups U,,: Van toc tai vi tri 2/10 clia chiéu sau hay 0,8 h tinh tir ddy,
T Uy U,y Van t3c tai vi trf 8/10 cdia chiéu sau hay 0,2 h tinh tir ddy

Phuong phdp cong thiic thuc nghiém

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

1.3.2 Truong hop mdt cdt kénh phiic tap

Cox(1973)

A;:  Dién tich uét cta tirng dién tich don gidn

A: Dién tich u6t cia toan bd mit cit.

1.4 TINH TOAN DONG PEU:
1.4.1. Bai todn kiém tra
a. Xdc dinh luu lugng :
, 1, %
Biét:A,iin —» @ =;AR Ji
b. Xdc dinh do sau h :

Biét : i, n, Q, hinh dang mdt citkénh ——» h
Q-1aR™[i — oS e Thidino>n
n
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D6 v6i mdt cdt hinh tron c6 thé dung biéu do

K-lagrs- @

Modul luu lugng: - 7
Modul luu lugng khi - _1 R“:l[”DZJ(Q
chay ngép : oo ™" 4
Tinh ti s : K/K,,

Ty KK Dung biéu d6 B WD

ng

1.4.2 Bai todn thiét ké
a. Mdt cdt cé loi nhét vé thity luc

e D8/3
n 45/3

Néu kénh c6 cung di€u kién : i, n, mit cit c6 hinh dang 1¢i nhat vé thdy luc 1a :
- C6 cung dién tich w6t A nhung cho luu Iugng 16n nhat
hoic - Cungchdy véi luu lugng nhung c6 dién tich u6t A nhé nhat

Tir Q@-L1ar% i
n

Mit cdt c6 R 16n hay ¢6 P, s& 1a mat
cit c6 1i nhat vé thiy luc

Nhu vay trong tat cd cdc loai mit cit, mit cdt hinh tron 1a mit cit c6 1gi

nhat vé thly luc

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

N€&u cdc mit cit hinh thang cing mot dién tich ut A, cing mai doc m, thi mit
cit hinh thang ndo c6 chu vi U6t nhd nhat s& 1a mit cit c¢6 1gi nha't vé thiy luc.

Ti s6 giita b/h d€ c6 mit cit c¢6 1gi nhat vé thiy luc duge x4c dinh nhu

sau:
A= (b+mh)h 4

P=b+2h\1+m>
P=;:—thrZh\/ler2

dP:—;z—m+2\/1+m2

dh

h

P _y = —iz—m+2 1+m* =0
dh h
h* = 4 h* =
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c. Thiét ké kénh

- X4c dinh luu Ivgng Q ( mua, nhu cau xa nuéc ... )
- Xé4c dinh d6 nham n ( loai vat li¢u long kénh..)
- Xéc dinh d6 doc i ( phu thudc dia hinh ..)

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

- Xac dinh kich thuéc kénh :

+ Mt cit chit nhat : xdc dinh b va h , phai cho b dé tim
h hodc ngudc lai, hodc dung diéu kién b/h clia mit cit
c6 1¢i nhat vé thiy luc

+ M3t cit hinh thang : x4c dinh m dya vao diéu kién 6n
dinh m4di doc. X4c dinh b va h nhu trudng hgp mit cit
hinh chit nhat

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

- Kiém tra van t&c trong kénh phai thda man: Vi <V < Viy

h/D
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\5\\\. j // )\\\\\
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_ _ D6 thi dung dé tinh todn cong tron
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CAU HOI TRA CNGHIEM:

Cau 1: Cau nao sau day ding:
a) Dong déu chi c¢6 thé x4y ra trong kénh ling tru.
b) Trong kénh ling tru chi x4y ra dong déu.
c) Dong khdng déu chi xy ra trong song thién nhién.
d) Trong kénh c6 dién tich mit cit uét khong d6i thi ludn ludn cé dong déu

CAu 2: Dong chdy déu trong kénh hé c6:
a) Pudng ning, dudng mat nudc va ddy kénh song song nhau.
b) Dién tich mit cit u6t va bi€u d phan bd van toc doc theo dong chiy khong doi.
c) Ap sudt trén mit thodng 12 4p sud't khi trdi.

d) C4 ba cAu trén déu ding.

Cau 3: Trong kénh ¢6 mit cit hinh tron dudng kinh D:
a) Van tdc trung binh dat gi4 tri cyc dai khi chiéu rong mit thodng B = 0,90D.
b) Van toc trung binh dat gid tri cuc dai khi chiéu rong mit thodng B = 0,78D.
¢) Van toc trung binh dat gid 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?

CAau 4: Trong dong chdy déu:
a) Luc ma sdt can bing vdi luc trong trudng chi€u 1én phudng chuyén dong.
b) Luc ma sdt can biing véi luc quan tinh.
¢) Lyc gay nén su chuyén dong 1a luc trong trudng chi€u 1én phudng chuyén dong.

d) a va ¢ déu ding.
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Cau 5: Trong kénh ling tru c6 lvu luong khong ddi:
a) Do siu dong déu ting khi do ddc i gidm.
b) Do sau dong déu khong d6i dd ddc i ting.
c) Do siudong déu ting khi do doc i ting.
d) C4 3 cau trén déu sai.

Cau 6: Mit cidtkénh c6 1i nhat vé mit thiy luc :
a) C6 thé 4p dung ddi vdi kénh cé nhiéu loai mit cit khdc nhau.
b) Pat dugc Iuu lugng cyc dai néu giit dién tich mit cit u6t 12 hiing s6.
¢) Pat dudgc dién tich mit cit udt toi thi€u néu giit luu lugng 12 hing sd.

d)C4a ba ciu trén déu ding.
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Chuwong:

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

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

2.1 CAC KHAI NIEM

2.1.1 Ndng lugng riéng ciia mdt cdt:
. p aV? aV?
Ning lugng toan phan E E=z+~=+ =a+hcosO +
y 28 2g
aV? . ,
E=a+h+ 5 dd doc ddy kénh nhd cosd = 1
8
vdi mdt chudn ndm ngang di
ua diém thdp nhdt ciia mdt Mit thodn
qv, - p nnat cua md & — /
cat do.
h h
, 0
Ndang lugng riéng ciia mdt cat E, \f -
a Pdy kénh
aV? a@?
EO = h + — h + —2 L — —\/ ————— L
28 28A Mit chuén nim ngang
V2 2
By=h+%V _py 0@ .
2g 2gA

dudng cong E, = f(h)

Khih—»w© E;—w E;—h
budng phan gidc thd nhat E = h,
1a 1 dudng ti€ém can A

Q = const

Khih—>0 E,— o

Tryc hoanh E, 12 1 dudng tiém cin Bién thién ciia E; theo h

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

D¢ sdu phan gidih  la dj sdu dé cho ndng lugng riéng ciia mdt cdt dé dat gid tri cuc tiéu.

dE))
) T dA/dh =B
5, d(, 0@ 2@'(2 b
dh  dh 2gA? | 2¢ \A® dh
dE, 1@ Q’B phuong trinh tinh 1— aQ’B _0 Al _a Q°
dh gA® do siu phan gidi: gA’ B, g

Trong d6 : A, va la dién tich mit citust , B, bé rong mit thodng tinh v6i dd sau phan gidi h,.
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Kénh hinh chit nhdt: vi A=bhvaB=>b

hcr:3aQ22 :3aq
\ gb g

2

nén
q = Q/b: luu lugng trén 1 don vi bé rong kénh goi 1a luu lugng don vi
.. 20Q°
Kénh tam gidc cdn: vi A = mh2? va B = 2mh nén b, =% om?
Kénh hinh thang:  cdng thic gan ding
h 2@’
hcr = (1 - U?N + 071050-]2Vj hchN trong dé On = —m 2rCN hchN =3 gb2

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

2 0,25 R
K (QQ J véi didu kién
o T g0% | g
2.1.4 S6 Froude

gA’®

o - Hé s0 sira chita dong ning.

0,02 <’ <085
d

2 P
2 _2Q@B 616 véi ti 56 luc quan tinh
trong luc

B - Chiéu rong mit thodng

A s, A - X . X 2
Néugoi: C = 1/% van toc truyén song nhie¢u dong nho trong nudc tinh

N R 1A N~ A N < N N A ~ A 2
sO Froude thé hién ti s6 gilta vin toc trung binh ctia dong chdy va van toc truyén song.

2.1.5 Do doc phan giéi

D¢ doc phdn gidi i, la dp doc ciia mot kénh lang tru, wing véi mot luu lugng cho
trude, dp sdu dong chdy déu trong kénh h, bang véi do sdu phén gidi h.

XéC dll’lh iCI' Q = Cvo»\,Roi = CcrAcr'\’Rcricr

A_fr — a_Q2 = A_CSY — g (Acrccr\/ Rcricr)2 —>

Ngoaira
& B. g B

cr cr

S uy I‘a : — gAcr g‘F)cr

"= ZC2R B aC2B

cr-rcrY—cr cr-—cr
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2.1.6.Céc trang thdi chdy

Do sau S6 van - op son
h Froude toc
Em h>h, Fr<l v<C & _,
oh
Phan h=h Fr=1 Vv=C & _,
gigi cr A =
Xiét h<h, Fr>1 v>C & _,
oh
V6i C van tdc truyén séng trong nudc tinh: C- gA
B : bé rong mit thodng va A dién tich u6t B

Y nghia vat Iy trang thdi chdy

.
Fr=0 Fr<l Fr=1 Fr> 1
Nuéc tinh Chdy ém Chdy phén gidi Chay xi€t
2.1.6. Types of flow:
Subcritical flow :is the most common in nature and is relatively deep and slow
moving.

Supercritical flow :is less common and is characterised by a very fast, relatively
shallow flow

However, both may occur in the same channel at the same discharge

The ways to determine the types of flow

h
Depth Froude @ velocity oE, |oh Supercritical//
h number flow Y
o h
Subcritical
OE, /
flow h>h_ Fr<1 V<C % o Q = const
oh
- Y A S I
grltlcal h=h, Fr=1 v=Cc & _, T Subcritical flow
ow o o B E,
Omin EO
S“.I:.er'l a h<h, Fr>1 V>C OE, 0 Specific energy curve E,= f(h)
critical flow — <
oh
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2.1.7. Y nghia dong chdy ém va xiét
(i) Lan truyén séng trong dong chay

Véi C van tdc truyén séng trong nuéc tinh: C- gA
B : bé rong mit thodng va A dién tich u6t B

—>
—
—
Fr=0 Fr <1 Fr=1 Fr>1
Nudc tinh Chdy ém Chdy phin gidi Chay xiét
(ii) Dong chdy qua ctra cong ]
Cilra cOng
Cua chuyén
cong Mit nudc sau cOng Muyc nuée 6 dong xudng
) dinh

Chdy ém

Ctra diéu
%khié’n muc

nudc
Dong chdy ém qua cong

Dong chay xi€t qua cong

2.2 PHUONG TRINH VI PHAN CG BAN CUA DONG ON PINH, KHONG PEU
BIEN POI DAN TRONG KENH HG

B P aVv? B av?
E_Z+y+2g =a+h+ o8 dh,
_______ Pudng nang
dE da dh d(aV? . dh d[aV?
s ddd[ Jdd[ Ldz Duong mat
, ) nuéc
Xem qui ludt ton that doc dudng cia dong
khong déu = dong déu -
=> J dudc tinh theo cong thitc Chézy: 5 R
Ve @ o 0 Mt chudn
" C’RAC’R K®
d(aV?)_d(eQ )  aQdA i(O‘VzJ:_O‘Qz(% Bﬁj
ds| 2g ds | 2gA*? gA? chs ds gA” \ 3s ds
A=f{s,h(s)}—>dA 8A+6A dh 6A+B@
ds 0s 0Oh ds s ds
Q@ . dh aQ2 (6A . Bﬁj
A C2R ds gA3 ds ,
. Q2 [ a C’R BAJ i@
i - 1- . dh A2C2R i—dJ
_,dh _ A’C’R gA s ling tru, 0A/0s = 0 ds :g  1_Fr?
7 ds 2 Q’B > 2@ -
nhieu.dcct@gmail.com 1= gA® gA®
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2.3 CAC DANG PUGNG MAT NUGC TRONG KENH LANG TRU
2.3.1 Truong hop kénh cé do doc thugn i > 0

Modun lvu lugng K~ K = K(h) = CAVR

Ung v6i do sau dong déu h,

Ung véi do sdu dong khong déu h

Q2
dh ° A2C?R _ i-d
E_l_anB 1-Fr?
gA®

a. Truong hop kénh lai: 0 <i<i_

dh 1-K}/K> ~ _Is .
—=— =—1
ds  1-Fr’ ms
Muyc nudc trén khu a;:  h <h <h
K, <K~ K2 /K<l — ts>0
Fr2 <1 — ms>0
dh 0 dudng nudc dang
ds
K --->o ts --—-> 1
h ---
>® Fr2 --->0 ms ---> 1
K -->K,  ts-—>0
h --->h
Mo Fr2 <1 ms >0

nhieu.dcct@gmail.com
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K =CA+VR

—

Q=Koi

—  Q=KJJ

dh _1-Kg/K* .
ds  1-Fr?

dn
ds
dudng mit nudc nim ngang

S

>

@
ds

>0

dudng mdt nudc tiém can vé1 dudng N-N
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dh 1-K; /K> ~ _Is .

- = Y7 =—1

ds 1-Fr? ms

Muyc nudc 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
© Frz <1 ms >0 ds
dudng mdt nude tiém cin vé1 dudng N-N
K < K, ts <0 dh
h --->h — — > -
° Frz --->1 ms ---> 0* ds
dudng mit nu6c thing géc véi K-K
dh _1-Kj /K’ 15,
ds  1-Fr’ ms

Muc 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 — — >+
er Fr2 --->1 ms ---> 0 ds

dudng mit nudc thing géc véi K-K

nhieu.dcct@gmail.com
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b. Truong hgp kénh doc: 0<i <i
dh _1-K;/K* . _15,

— =
ds 1- Fr? ms

Muc nuéce trén khu a;; :  hy<h <h

K,<K— K2 /K<l — ts>0

Fr2<1 — ms>0
@ >0 dudng nuGc ding
ds
K --->w ts ---> 1 dh o
h > — —
> Frz --->0 ms ---> 1 ds
dudng mit nudc nim ngang
K >K, ts >0 dn
h --->h — —
°r Frz ---> 1 ms>0"* ds

dudng mit nudc thaing géc dudng K-K

Tuong ty v6i cdc trudng hgp con lai ...
Bdng tém tit

K an

\EN Nhén xét
K

< T Pudng nudc ha chi c¢6 & khu b

L / Pudng nudc didng G cdac khu con lai (a, ¢)

nhieu.dcct@gmail.com
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2.4 TINH TOAN VA VE PUONG MAT NUGC TRONG KENH
Phuong phap sai phan hitu han.

2

E:a+h+a2[; =a+E, \1 2
dE_da  dE,
ds ds ds
_ i 95,
/ : ds
dE":i_J Sai phan R AEo:l-_j
ds As
v} V?
R L
AE A _En-E, (2 2gj (h] 2g
As=—= T i—J As = i—J
i—J -
2 , , 2 2
Cach tinh toan (hz +V2J_(hl +Vlj
As— 2g \ 2g
i—J

Biét: Luu lugng (Q), hinh dang mit cdt, do ddc (i), d0 nhdm (n), 0 sau h, tai
mit cit ddu ( hodc cudi)

h,
|

\2

_ |
Gid st —— 1

2
|

Vs AS
| Xdc dinh "

h, +Ah =_h erhl
! Sau khi x4dc dinh dugc A S , tuong tu gia st hy va
J=0%/K? xdcdinh A S gitta h, va h, . Lap lai trinh ty tinh todn

! s€ xac dinh dugc vi tri cdac do sdu h, hy ... tir d6 vé

AS dudc dudng mét nudc

nhieu.dcct@gmail.com
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Céc thi du vé dudng mit nudc

Mild slope

Céc thi du vé dudng mit nudc

NuGc nhdy

K
N J‘ /’J_-_:_:__- h‘r:x_““"—-._

0 — £ >

Steep slope
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Céc thi du vé dudng mit nudc

J H,
;. P
LA K_ pran __ K
H; o _
- ° hcr
¥
i= 0 Horizontal
- A,
T K
% J D
i-— A=
— _113 C’ )
. cr
<0
Adverse slope
TRAC NGHIEM

Cau 1. Mot kénh ¢6 d6 doc i > icr, s6 Froude Fr > 1. Dong chdy trong kénh & trang thdi:
a) Chiy xiét b)  Chdyém.
c) Chay xi€tn€uh <h0 d) Chdy xi€t néu h > her

Cau 2. B0 sdu phan gidi trong kénh:

a) Nhé hon d6 sau dong déu khi do ddc kénh i > icr.
b) Biing d6 sau dong déu khi do ddc kénh i = icr.

¢) Lén hon d6 sau dong déu khi @6 doc kénh i < icr.
d) Ca 3 cau trén déu ding.

Cau 3. Mot kénh ¢6 do ddc i>icr, dd sdu nudc trong kénh h > h0. Dong chdy trong
kénh G trang thai:

a) Ludn chidy xiét b) Chdy xi€t néu h < hcr.
c¢) Luon chdy ém d) Chdy ém néu h > her

Cau 4. Mot kénh ¢6 @6 doc i > icr, dd sdu nudc trong kénh h < hO.
a) Po sdu nudc gidm doc theo chiéu dai kénh.

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

¢) Ning luong riéng clia mit cit gidam doc theo chiéu dai kénh.

d) C4 2 ciu a) va c) déu ding.

nhieu.dcct@gmail.com
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3 NUGC NHAY

3.1 KHAI NIEM
Nudc nhdy 1a mot hién tugng xdy ra khi dong chdy di tir chdy xi€t sang chdy ém.
Hién tuong nudc nhdy tao ra mot cudn x6ay lam bi€n d6i dot ngdt tir dd sau chdy
xi€t (h’< h.) sang dd sdu chdy ém (h”>h_).

Chay xiét Nudc nhdy Chay ém
2

—
N Y
S
—>

I
I
| i hy, >
h.! 5
— —

A

Hydraulic jump.

Tai sao nuéc nhay xuat hién ?:

. . v?
Khdo sdt cho trudnghdp i=0 | Ning lugng riéng = — E=E;= azg +h
Mt chuén 14 ddy kénh Ning lugng tdoan phin
Tur bi€u db E(h) cho thdy ning Khong thé xiy ra vi ning n_—
lugng s& ting tr E_. d€nE”khi ~ ~ lugng theo dong chdy chi c6 — h3 ¢
do sdu ting tir h, dén h”. thé€ gidm khong thé ting nhay

Ung dung nuéc nhdy :

Nudc nhdy tao ra mot cuén x6ay manh liét nén dong chday qua nuéc nhay sé bi tiéu
hao nidng lugng kha 16n.

nhieu dect@gr MBS AY dung dung nuéc nhay dé€ tiéu hao nang lugng sau cong trinh dé tranh x61 16.
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Cic loai nuéc nhay

__b_"b _,"'~_ T
—~ N H e
- o ':fz" Y2 —= 1,
—h-rfl-\ —— o —_ —F'\:/' Ll_,__ ‘rJ —_—=_ — - 1
(a) (h)
Fr = 1+1,7 : nu6c nhdy séng Fr =1,7+2,5 : nu6c nhdy yéu
o ) _b _:Df—;’—_h /A/—; -’?)/D//’-:’__"
920y e o
- _:j}_'p s ——— — —
(c) (d)
Fr =2.5+4,5 : nu6c nhdy dao dong Fr = 4.5+9 : nu6c nhdy 6n dinh
- Ti€u hao ndng luong
D >
;?/V/ — Nué6c nhdy séng : <5%
O e Nudc nhdy y&u : 5% =15 %
— = Nudc nhdy dao dong : 15% + 45%
© Nudc nhdy 6n dinh : 45% + 70%
Fr>9 :nudc nhdy manh Nuéc nhay manh : 70% + 85%
3.2 PHUONG TRINH NUGC NHAY
Gid thiét:
C

_i=0

- Mit cit truGc va sau nudc nhdy
dudng dong thing song song - - >
phan b 4p suit theo qui luat thiy

~ -
tinh T T S T

- Bé qua ma sat ddy kénh B R D
So do tinh nuc nhdy

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

pQ(aonz -y ) :/71 + C%"" R;/éf})ls +P,
V,,V, van tdc trung binh cia dong chdy tai mit cdt AB, CD
T, : lvc ma sét trén long kénh => 0
G, : trong lugng khoi nude trén phudng S => 0
Rs : phén lyc ddy trén phuong S =>0

P,s =P, va P,y =P,: 4p luc nudc tai h’ va h” P = vy
~ A ~ 1 A 2 g -
Ap suat phian bo theo qui ludt thuy tinh Py =vV00As
Vi Oy = Opg = O
(XOQ2 aoQ2
_ _ _ » ——+y A =——+y A
OLOPQ(Vz Vl)_’yyCIAl YyCZA2 gA2 yrz 2 gAl ym 1

nhieu.dect@gmahga®ng trinh nuGec nhdy < J
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3.3 HAM NUGC NHAY

2
o(n) =221y 4
gd
i 0*di d
E__E Y4 g)=0
dh  gA dh  dh .4)
trong do:
dA 4 vGi ;
ﬁ = B Va dh( A) ®min EOmin ﬁ' @, EO
(y.A) 1a moment tinh cla dién tich A Bién thién clia E, va © theo h
so vdi truc x dudc xac dinh:
Khi h bi€n thién mdt dai lugng dh thi A bi€n thién mot dai luong dA
-> moment tinh cia mit cit mdi (A+dA) d/v mit théang (y. +dh)A + % dA
Ah
Ah AhA+—AA
hyA+—A—(y,A) .
)y, AT G) i+ -
dh 1A1}’£Iol Ah IA%II*}()I Ah lAlhl;l;l
2 3 2 >
_%0Q B+A=0 —» AT _a@ o,=a thi cyc ti€u clia ham nudc
gA? B g nhdy triing véi cyc ti€u clia ham
nang lugng riéng.
@ - ®m1n h=hCI' < ‘
3.4 TINH TOAN NUGC NHAY
3.4.1. Chiéu sdu nuéc nhdy:
R aoQZ Q, Q2
Tir phuong trinh nuSc nhdy oA, tY,4, = - e
QZ
Suy ra khi nu6c nhdy xuat hién thi ham nu6c nhdy @(h)= OA +y A
g C
tai mit cit truGc va sau nudc nhdy s€ biang nhau @(h1 ) = @(hz)
Dod6 :Néubiét h —" A, "y, 6
oy yes
Giad thi€t  p» — o y, 0, 0=0, stop
no
Truong hop ddc biét: Kénh hinh chit nhdt: A=bh;  y.=h/2;  q=0/b; h,=3 Oz‘qg

2 2 2 3
oh)= 20Xy a—p| 2L BTy
gA gh 2
3 12 3 ”2
bh°r+h :bh°r+h
h’' 2 h" 2

nhieu.dcct@gmail.com
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Cong thic gan ding mit cho cit bat ky:

Khi h”<5h, motcdch gan ding chi€u su ndi ti€p c6 thé xdc dinh theo

cong thic cia A. N. Rakhmanov

1,2hZ
h'+0,2h,,

"

h2
h”
3.4.2 Tén thét ndang luong nudc nhdy:

h'=12—< _02h,

AEn = El _E2

Déi vai kénh chit nhat:
~ (hn _ hr)3 a.3

AE, = -
4h !h n 4h/h n

3.4.3 Chiéu dai nuéc nhdy (In):

Déi vdi kénh chit nhat:
Safranez (1934):
Bakhmetiev va Matzke (1936):

Silvester (1965):

nhieu.dcct@gmail.com
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3.5 CAC DANG NUGC NHAY KHAC
3.5.1 Nudc nhdy ngdp

Khi mit cit tru6c nudc nhdy hoan chinh bi ngap thi ta ¢c6 nuéc nhdy ngap.

A B
— ]
P i -
il T ¢
?L h, |
K B
NudGc nhay ngdp

h
o 1y ome21-Dn
h, h,
2

Fr? = Vi 1a s6 Froude ing v6i do sdu ha luu h, va V, 1a vin tdc & ha luu
gh,

Theo Smetana, chiéu dai nuéc nhdy ngap dugc tinh:
1nn = 6(hh o hC)

nhieu.dcct@gmail.com
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4

PHAN I DONG CHAY QUA PAP TRAN

DONG CHAY QUA CONG TRINH

Pap tran 1a mot cong trinh ngin dong chdy va cho dong chdy qua dinh dép.

Pap tran dugc dung d€ kiém soat myc nudc va luu lugng.

Ddp tran thanh mong

C6 3 loai dap tran thong dung
Dap tran dinh rong

4.1 PAP TRAN THANH MONG 0|

4.1.1 Cong thiic tinh luu lugng
Ap dung phuong trinh ning lugng hodc dung
phuong phdp phan tich thit nguyén:

0<0,67H

Ddp tran mdt cdt thuc dung

Q=mbyJ2gH"”

m : hé s6 luu lugng

b : bé rong dap tran
avy
2g
V,: Van toc ti€n gan

H,=H+

aVOZ 3/2
2gH )
m, c6 th€ dudc tinh theo cong thic

Q=mb\2gH"

Néu thay m, = m[l +

2
. 0,003 H
=(0,405+—— || 1+0,55
Bazin m, [ Ty j{+ (H#J}
Véi pham vi : 02m<b<2m

0,24 m<P,<1,13m
0,05m<H<1,24m

nhieu.dcct@gmail.com
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4.2 DAP TRAN MAT CAT THUC DUNG

0,67Th<6<2 +3H

C4i ti€n clia dap tran mit cdt thuc dung

Pap tran Creager -Ophixérdp

4.2.1 Cdc trang thdi chdy

(i) chéy tu do

ARk
SGss s assassss0095950599

Dap tran mit cit thuc dung

Qiii dao tia nudc roi

(ii) chdy ngdp

Chay ty do

Piéu kién chdy ngdp:

h, > P

PG,

H

(phu luc 4).

Tri s& (ij phu thu6c vao
p pg P |

nhieu.dcct@gmail.com T
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4.2.2 Cong thiic tinh luu lugng
Q=mb2gH’"

Trong thyc t€ do chi€u rong dap16n —— Bé rong ddp b dudc chia thanh nhiéu nhip

|

md tru giita vd mo bén
B A 17302 l
Q= mgzb 2gH, dong chay s€ bi co hep ngang

T \

¢ : Hé s6 co hep bén do dnh hudng cia tru gitta va md bén

&= 1_0,2 fmb +(n _l)gmt ﬂ

n b
&L H¢ 56’ co hep do md bén
E L H¢ 56 co hep do md bén
n: S6 nhip dap
b: Bé rong mdi nhip =1 Gu=0T =08 =045 &, =025

Hé s6 co hep do md tru va md bén

0= ngbJZgHj/z
m : hé s6 luu luong
m=m,.oj,. 0y

m, : He s6 luu lugng tiéu chudn

Dap tran loai Creager m,. = 0,48 +0,5
Dap tran hinh da gidc m, =03+045 «_ |phuluc.4.3

o, HE s& diéu chinh do cdt nudc tran H khac véi cot
nudc thi€t k& (Hy).
H > H,, : Pap c6 chin khong o, > 1
H=Htk: o, =1 «— | phu luc 4.4
H < Htk : Pap khdong ¢6 chan khong o, < 1

o, He s0 diéu chinh do thay ddi hinh dang dap so vdi hinh -

dang tiéu chuin phu luc 4.5

nhieu.dcct@gmail.com
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4.3 PAP TRAN PINH RONG

3H< 6<8H A i
HO H\
y !
A N
4.3.1 Cdc trang thdi chdy 7VP1 T 1 %W_

(i) chay tu do
(ii) chdy nglp

Zl
A7 A Z,
A A
Y
Hy| g 1 H, H\L—‘$ h,)
vx 7 h | vw{ K vh | \K hy,

Py 2 vP //S’W/ A F v
A 1y o

Chay ty do Chay ngap

Cdc trang thdi chdy qua dap tran dinh rong

Piécu kién chdy ngdp

h,> P
L [hJ ~0,75+-085
HO HO
rg
4.3.2 Cong thiic tinh luu luong Chdy ngap

Truong hop chdy khong ngdp
Vi€t phuong trinh niing lugng cho 2 mit cdt 0-0 va 1-1

2 aV’? 2
H, = Ll +H=——+h+h*— hf:ng—
2g 2g 2g
0
o ) £ .

Ho | |H CTA T
i Y.\ l T\

V=p\2g(H,-h) M |

Q= A\2g(H,~h)

Khi ctra dap hinh chi nhat: O =@bh\2g(H,—h)

nhieu.dcct@gmail.com
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0 =gbh\[2¢(H, ~h)

Ta c6 thé bi€n d6i dua vé dang nhu sau:

h h
—pb— [20(1—-—).H>"?
0 oo g( H) )

o o

h
Pit k=?0 0 = pbk1-k [2gH"?
Piat  m=¢kvl-k Q:mb1/2gHj/2

m: hé s6 luu luong clia dip tran dinh rong  «—— | phu luc 4.6

@: hé 0 luvu toc  «— phu luc 4.7

Td  m=¢kvyl-k N&ubi€tm va ¢ c6 thé suy ra k (k, va k,) “| phu luc 4.7

Co k suy ra h (46 siu trén dinh dap)

Cht y: k, cho h ¢ng v6i dong chdy xiét trén dinh dap
k, cho h ting vdi dong chdy ém trén dinh dap

Truong hop chdy ngdp:

A -
>
N
8

AA
Hy| |g $ h

Chdy ngdp

Chtrng minh tuong tu O=p AJ2g(H, —h)

@,: hé s0 luu tdc phu luc 4.7 phu luc 4.6

Trudng hgp cta dap hinh chi nhat:

Q=p,bh\2g(H,—h)
Thong thudng myc nudc h,_ gan bing h, do d6 c6 thé tinh :
nhieu.dcct@gmail.com Q=p,bh,\28(H,~h,)
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PHAN2: DONG CHAY QUA CONG

Cong 1a tén chung dé€ chi cdc cong trinh diéu khién muc nudc hay luu lugng.

(i) cong 19 thién (ii) cong ngam

4.4 CONG LO THIEN

Co6ng 10 thién 1a loai cong khong c6 trin hodc vom

(i
Tu do
Ché& do chdy:
Chdy ngap
Porg —
i R = 4 Nuéc chay ngap .
C /ﬁ Hy H

""" hy, hy,

a
vy v i v ai

I Y A Y S

0 C

Chay tu do Chdy ngap

Xdac dinh trang théi chay
Gia st nudc nhdy tai mit cit co hep h’=h,
Néu h”>h, ~——  Nu6cnhdyphéng xa -> Chdy tu do

h”

h”<h, ——  Nudcnhdyngidp ->Chdy ngip
4.4.1 Cong thic tinh luu lugng chdy qua cong 10 thién:
Chdy tu do

Viét phuong trinh ning lugng cho 2 mit cit 0-0 va c-c:

2 2
H, =h + o +3E £ y o
2g 2g = A
V.= 2g(H, ) =o\2e(H,~h) ¥
e PR e c (],
ai h
A A A
O=VcxA=pA \2g(H,—h,) : o .
Trudng hop mit cit cong chit nhat: Chay tu do

O=@bh,. \2g(H,-h,)

g:hésdcohep h =a

nhieu.dcct@gmail.com
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Chdy ngdp
Gid thi€t ring 4p sudt trén mit cit co hep phan bd theo quy luit tinh
Viét phuong trinh ning lugng cho hai mit
cit 0-0 va c-c = A Nuéc chay ngap
V.=px V28(H, ~ h,,) Hy o 7 E——
z% "
| lamr

Q=V.xA=@pbca 28H, - h,,)
Chay ngap

h,, : xdc dinh theo cong thirc nude nhdy ngip trong chuong 3
Khi dd m& cOng a kha nhd hon so v6i do sau h,, thi xud't hién nude ngap ling h,, =hy

Gén ding c6 thé 18y h, = h, cong thic tinh Q c6 thé viét

O=pbea2g(H,~h,)

4.5 CONG NGAM

Pudc xay dung qua dé, dap hodc dudi dudng c6 mit cit khép kin
Cong ngam thudng c6 mit cit hinh tron hodc hinh chit nhat

4.5.1 Trang thai chdy trong cong ngim

- Chdy khong dp
Muc nuGe thugng ha luu
thap hon dinh cong

- Chay ban dp
. K
N?
73 VA /A

Muc nudc thugng luu cao

hon dinh cong
Muc nude ha Iuu thip hon
dinh cong
m ler

- Chay c6 ap
Muc nuGe thugng haluu

cao hon dinh cOng
Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 7
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4.5.2 Cong thic tinh toan

a. Chay khong dp:

Chiéu dai cong L < 8H

Tinh téan nhu chday qua
dap tran dinh rong

b. Chay bdn dp: -

Tinh téan nhu chdy qua
dap cong 10 thién (h$)

Khdang cach tif cira cong dén mit cit co
hep c6 thé dugc xdc dinh theo cong thiic
thyc nghi€m sau

L,,=14a

¢. Chay cé dp:

Tinh téan nhu chdy qua
mot dng ngdn cé 4p \%

0=¢.A.\28Z,

0, Hé 6 luu tdc qua cdng I L 'l

L
_ ’ZN

A: Tiét dién ngang cdng
Z: Chénh 1€ch myc nudc thugng ha luu
VZ
ZO =7+ g2
28
0, Hé 8 luu tdc qua cdng

£.: Hé s6 ton that cuc bd

L: Chiéu dai cdng

~ 1 R: Bdn kinh thiy luc mit cdt

Pe = 2l thang ding cong |
a+z§c+C2R C: Hé s6 Chezy (C=-R"¢

n

z,>Z,-D2 — Z=Z7,-Z,

Z,<Z,-DI2 7 _ Z,-(Z;D/2)

nhieu.dcct@gmail.com

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 8
Printed with FinePrint - purchase at www.fineprint.com



CAU HOI TRAC NGHIEM

Cau 1. Dong chdy qua dap tran thyc dung, & ch€ dd chdy ngap, co:
a) Muc nuGce ha luu cao hon ngudng dap tran

b) Dong chay qua dép tran 1a chdy ém

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

d) Ca 3 cau déu ding

Cau 2. Dong chdy qua cdng hd (16 thién), § ch& dd chiy tu do, c6:
a) Nudc nhdy ngap
b) NuGc nhay tu do
c¢) Dong chdy qua ctra cong & ch€ d6 chdy ém
d) C4 3 cau déu sai.

Cau 3. Ap sudt trén bé mit dap tran Creager:

a) Bing 4p sudt khong khi.

b) La 4p sut chan khdng khi cot nudc trén ngudng tran cao hon cot
nuge thi€t k€.

¢) L6n hon 4p sudt khong khi khi cdt nude trén ngudng tran cao hon cot
nuGe thi€t k€.

d) C4 3 ciu déu sai.

Cau 4. Trong cong thic tinh luu lugng qua cdng ngdm khi chdy c6 dp, hé
sd luu Iuu toc dudce tinh

2g
1 28
=1, cﬂ?

, trong d6 ton that doc dudng chdy trong cdng dudc tinh vdi diéu kién
dong chdy trong cong la:

a) Chay r6i thanh tron thiy luc b) Chdy rdi thanh nham thiy luc
c¢) Chay roi thanh hodn todn nhdm  d) Cho t4t ca trang thdi chdy

Cau 10. N&u cling mot dd sau H trude dinh dap va cling bé rong b, dong chiy
qua dap 1a chay ty do thi loai dap cho luu lugng 16n nhat Ia :

a) Bap tran thanh mdng b) Pap tran mit cit thuc dung

c¢) Pap tran dinh rong d) C4 3 déu biing nhau

nhieu.dcct@gmail.com
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bap tran thanh mdng

bap tran thanh mdéng hinh tam gidc

«

nhieu.dcct@gmail.com
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DPap tran mit cit thuc dung

bap tran Tri An

nhieu.dcct@gmail.com
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Pap tran Tri An- Creager Ophixérdp

Mot lgai dap tran

<
nhieu.dcct@gmail.com |
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Cong 19 thién

Cong ngAm miit cit hinh tron

«
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Cong ngdm mit cit hinh hop

Cong ngdm mit cit hinh hop

<
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Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 14
Printed with FinePrint - purchase at www.fineprint.com



CHUONG

5

PHAN 1. NOI TIEP DONG CHAY G HA LUU

Dong chay tr thugng luu qua dap tran hay qua
cong dudc ndi ti€p véi kénh din & ha luu bing
hai hinh thitc

N

—
ST

Noi ti€p chdy ddy

}

Van toc 16n xuat hién & ddy

5.1 NOI TIEP CHAY PAY
5.1.1 Cdc dang néi tiép chdy ddy

N

NuéGc nhdy phdng xa
5.1.2 Cong thiic tinh todn

0
Viét phuong trinh ning lugng cho 2 mit cdt 0-

0 va c-c. H
2 2
H + P + aVO — EO =h, ach + hf
2g Vo
a V2 R ~ ~
h, =X&-<¢ TOn thit ndng lugng
/ 2

g
V. Z;\ﬂg(Eo -h) =¢J2¢(E,~h,)
Jo, +2E
Mt cit hinh chit nhat

nhieu.dcct@@mﬁl.@&hc \/2g(E0 - hc )

thi dan

h, —
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NOI TIEP VA TIEU NANG

CONG TRINH

s

N&i ti€p chay day

Noi ti€p chdy mit

LSS S S S

I

No6i ti€p chdy mit

Van toc 16n xud't hién & bé mit

Nr7rr 777777770

Mit chudn

Nhdy ngdp
Nhay tu do
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5.2. NOI TIEP CHAY MAT

N&i ti€p chdy mit thudng gip trong di€u kién cong trinh c6 bic thing

— — — Noi ti€p chdy mat
N
W Muc nudc ha lvu dang 1€n
\7? N\ 5 N®i ti€p chdy mit ddy khong ngp
\/\//\/?_ Muc nudéc ha luu dang cao
\7? . — N6i ti€p chdy mit ddy ngap
Muc nuéc ha luu tiép tuc ding cao
>
No6i ti€p chdy mit ngip
PHAN 2. TIEU NANG O HA LUU CONG TRINH

DPoan chay xi€t

=

N&i ti€p chdy ddy

L e hdv ddv th Gidm DPua nudc

Khi ndi ti€p chay ddy thusn A 1 v tai , Co i

ay x0i 16 gén n}1,6t (‘iloan da\lig chicu dai nhil d téil S?ng :[rmh
gay ¢ ' : : doan chdy chan cong 1€u nang
sau cong trinh it tfinh

R A -
Bé ti€u ndng

Tudng tiéu ning <
B€ tudng ké&t hgp
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5.3 BE TIEU NANG

Nguyén tic tinh todn :
Do sdu d sao cho h, 1a d0 sdu sau nuGc
nhdy cua h,

Phuong phép tinh todn :

h,: x4c dinh tir phan tinh todn dong chdy
day

3
b0 sdu sau nudc nhdy khi c6 nude nhdy tai mat — h, = he 1+8 by -1
cit co hep

c

Dong chay tir bé qua kénh ha luu dude xem . K
nhu dong chay qua mo6t dap tran dinh rong Q=9 bhh \/2g(H02 N hh)
@ =0,95 -1 (hé s6 luu tdc qua dap tran )

, v: ’ vy

Q=¢bh, 2g(—2+Azj s Az = Q i

2g 2g(p'bh,) 28

2 2
A=Y 0 . d= ohy-Az-h,

2(p'bh,}  2g(boh, )

hé s6 an toan: o= 1,05 - 1,1.

5.4 TUONG TIEU NANG
Nguyén tic tinh todn :
Chiéu cao tudng sao cho h, 1a do siu sau
nuéc nhdy cla h,

Phuong phép tinh todn :

h,: x4c dinh tif phan tinh todn dong chdy
day

3
Do sdu sau nudc nhdy khi c6 nude nhdy tai mat — h, = he 1+8 by -1
cit co hep

Luu lugng chdy qua tudng tiéu ning dugc B 5/
tinh nhu qua dap tran mit cit thuc dung Q =o,mb\2gH,

m, :hé 8 luu lugng khi chdy qua tudng ti€u ning m, = 0,4 + 0,42,
o, :hé sd ngip

2/3
Q V22 Q2
H,6 =|———— ma H,=H,+—=H,+—F———
02 Lo_nmtb /—2g 02 2 2g 2 Zg(o'hzb)z
2/3

Q 0

H=—"®=—| ~——F 75 — C=oh,-H (o=1,05-1,1)
nhieu.dcct@gmail?coﬂ[ Gnmtb@J 2g(c hb)’ 2
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=i,

5.5 XAC PINH CHIEU DAI B

Ly =, +40L,, + L’
L1= L roi S

Dap tran thuc dung mdt cdt hinh thang: L= 1,33\/1—[0 (P + O,SHO)

Ddp tran dinh rong: L, = 1,64\/H0 (P + 0. 24H0)

[1a hé s6 kinh nghiém, 14y bing 0,7+0,8

L’ 1a chiéu dai khu nuéc vat dudi

TRAC NGHIEM
Cau 1. Noi ti€p chdy ddy dugc st dung nhiéu so vdi ndi ti€p chdy mit vi
a) Noi ti€p chdy ddy dé tinh téan.
b) N&i ti€p chdy ddy 6n dinh hon.
c) Noi tiép chdy ddy kinh t&€ hon.
d) TAt cd déu diing.

Cau 2. Xét vé mit cong trinh thi dang ndi ti€p nudc nhdy phéng xa
a) La 1¢i nhat vi n6 tiéu hao nhiéu ning lugng nhat.

b) La bat I¢i nhat vi phdi gia c6 ha luu 16n.

¢) La di¢u khong tranh khdi.

d) T4t cd déu sai.

Cau 3.Xét vé mit cdng trinh thi dang ndi ti€p nudc nhdy tai chd
a) Can phai xay dung vi n6 tiéu hao nhi€u ning lugng nhat.

b) La khong nén xdy dung vi né6 khong 6n dinh.

¢ )La diéu khong trdnh khdi.

d) T4t cd déu sai.

Cau 5.Luu lugng dung d€ tinh téan tiéu ning 1a
a) Luu lugng thi€t k€.
b) Luu lugng max cia dong chady.
¢) Luu lugng min cia dong chdy.
d) T4t ca déu sai
nhieu.dcct@gmail.com
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6 DONG THAM QUA CONG TRINH PAT

6.1 MOT SO KHAI NIEM VA PINH NGHIA
6.1.1 Dj réng (n)

Ti 1& phan trim th€ tich giita phin rdng _ 100 W,
va toan thé phan dat da n= W

Wo : Thé tich 16 rong

W : Thé tich dd't &4 bao gdm ca phan rdng va phan rin
6.1.2 Vén toc tham thic va van toc tham trung binh (V):
Van toc thim thuc t€ 12 van t6c thAm qua cdc khe rdng cia dit d4
Vin toc thAim trung binh 13 van t6c thim dugc xem nhu thAim qua c4 phan dat
va phan khe rdng clia da't da
AS
y=29
At A

A9 : thé tich nudc thAim trong thdi gian At
A : Dién tich mit cit cd phan rdng va phan dat

6.1.3 Cot nudc do ap (thuy luc) :

h=L4:

v
Dong thim — V:nhd — V2/2¢g

Cot nudc do 4p = cOt nudc nang lugng

Mit chuin

6.1.4 Hé so tham (k) (Do din thiy luc)

Luu lugng thAm trém mot don vi ti€t dién ngang ctia dong thAm khi chiu tdc dong
bdi mot don vi cot nude thly luc trén mot don vi chiéu dai thim ( nghia 13 c6 mot
dd ddc thiy Ivc bing mot don vi).

Loai dat Hé s6 tham (k)
(cm/s)
Sét 109 - 10¢
Bui, bui chifa cdt 106 - 104
Cat tuyén chon tot 103 - 10-!

D6i véi dat khong dong chi't, di hudng thi k thay ddi theo tirng diém va tai mot di€m
thik, #k #kz
nhieu.dcct@gmail.com
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6.2 PINH LUAT DARCY (Henry Darcy ,1856 )
“Khi dong thdm on dinh, luu luong thdm ti 1é véi do déc cot nude do dp
(hydraulic gradient) va dién tich thdm A”

Ah
O=—kA—
AL
Ah
V=-k—
AL
V 1a van t6c thAm (van téc Darcy) h,
Téng qudt : van tdc thadm tai tirng diém
trong mién thim
dh
u=—kZL S S R
ds Mit chuan
Piéu kién ng dung dinh luat Darcy R, <5
Vd
R —
e v n|/3
5V n|/3
Vé6i:Re=5 V< y

6.3 CONG THUC DUPUIT - FORCHERHEIMER

Trong trudng hdp thAim khong 4p véi do doc nhd, cdc dudng dong trén modt mit cit
udt dugc xem song song thi cdt nudc do 4p h = p/y+z 14 hiing s6 tai cdc di€m trén
mot mit cit .

Do d6 :

Khi ddy tang khong thim nim
ngang, chon 1am mit chuén thi
h chinh 1a do sau myc nuGc
ngim (z=0)

u Tang thAim
s A s
Cong thitc Darcy trd thanh cong thic R
Dupuit - Forcherheimer )
N R . Mitchuan
dh Tang khong thim
V =—k="
ds

V6i: h :d6 siu dong thAim
V :vin téc dugc xem phan bo
déu trén mit cit

nhieu.dcct@gmail.com

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 2

Printed with FinePrint - purchase at www.fineprint.com



6.4 CHUYEN PONG ON PINH CUA DONG THAM VAO GIENG NUGC.
6.4.1. Gi€ng phun: Thim c6 4p

Xét mOt mat tru ban kinh r Q
ddng truc véi thanh giéng

Van téc
dh Jk_‘_;_;;_:_:;: _________________ N P
V:kd_ \\\\\\\ //S/,v,—’
N .~ 7 udng cdt nuGe
d b | Tingkhong thim =TT " pl
Luu lugng thAm qua mat SIS IS SIS S LSS SIS LIS IS LL SIS
tru ban kinhr, caoa]l;Z Téng thfm nude h,
0=k rb)=" R r b
r
Q d]" A o o o o o o L
— dh = Py Tﬁng khong thim
kb r
r
, A N e 2, 2y N A h —_ h = Q Ln _
Tich phin tirr dénr dng véihtor h d€n h ° " > dh ,
Goi : R bdn kinh 4nh huong, H chiéu cot nuSc do 4p khi chua bom
y y Q R
Tich phin torr, dén R tng v6ih tr h  dén H H—h,= Ln| —
2 7kbS 2 7kb v,
S =H - h,: chiéu sau hit nuéc [ RS
rO
6.4.2 Gi€ng thudng
Xét mit try tron dong tAm Q
véi thanh gi€ng, ban kinh r .
Van toc '
dh R e £ B =
V - k e S B S /B’/\ 2 2 N
dr R - «| ' Dudng bao hoa
. — S
Luu lugng dong tham H ., “h
qua mét tru Tang thAm nwdc e
dh R
= 27tkrh— T i
© dr R 1, :_
Q d]" ’////////\///////_///7//////,///// A I I I I I Y]
hdh = Py v Tang khong thAim ©
Tr
. N . r
Tich phan tir r, d€nr dng véih tr h dén h h* —hi = 2Ln—
kr 1,
. . R
Tich phan tir r, d&n R Ging v6i h tit h, dén H H?—h; = 2R
kx
27HS S
2 2 —
. :kﬂ(H -n) Q0="1|1- S=H-h,
O=——7%—" 2H
R Ln—
Ln . i
0
_ 2#S
Khi SpHx0 — —— 9= %
_ _ Ln—
nhieu.dcct@gmail.com 7
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R dugc xac dinh :
Theo tirng loai dat ma 14y gan diing nhu sau:

- D&i vé6i dat cd hat trung binh R=250m-=-500m
- boi véi dat hat to R=700m-1000m

Cong thuc kinh nghiém

R =3000s+/k (Bi-cic do)
6.5 THAM QUA PAP PAT
m = cotg o
m, = cotg o,
H N
—
. o —h
C /o F I %0 o
L el iz iz i zzzzzz2z2z24
Tang khong thim | . * |
AH L,
Bi&n ddi m4i nghiéng AC thanh thing ding Mikhail6p 1M
A’0, sao cho luu lugng qua AC gidng nhu A’O Co2m+1
dh dh q , _
Dupuit-Forcherheimer: V= —k— — g=—kh— — ;dx = —hdh
dx dx
LAy gbc toa do tai O
; ; q H2 _ h2
Tich phin to 0 dén x tuong Ung tu H dén h %x = T

nhieu.dcct@gmail.com
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-V

i ‘ ! ao
C ; . F — o
W//////////////////////(/////ﬁ(/////////////////////V//ﬁ/////////////////.{f///////V////////////////A
| ' X | ' i
Tang khdng thAm :
AH L,
X4c dinh vi tri dudng bao hoa q H?>— K
—_ x o
k 2

taix=AH+L, h=a, ——

1
k
2 2
" —ay :Hz_hz — h—\/HZ—H _aox—>h—\/H2— H

WL+aH) 2

Canxac dinh a —— h

chi€u dai ctia ddinguyéntd m, z

D
dg =udz arey dg =—k Ah dz
AL

dg =k "2 g

m,z

do z
Luu lugng thim qua MN ¢ = _[0 kEdZ

k dg k
q= —I dz — q= s}
m, 0 m,
q H2 - Clg
Luu lugng thaim nay cling bang luu lugng tham di qua dap dat E = 2L+ H,)
k 4, ) ) H?— 4
m] _ H - aO . & = 0
k _2(L+/1H1) my 2L, —ma, + AH,)
Ly+AH )+ /(L,+ AH ) —m}H*
Gidi phuong trinh bac 2 cho a,; a, = & ) \/( 0 ) !
il
H’-a
C6 a, xac dinh dugc q va dudng bao hoa h=_|H> - . x
’ AH + L, —ma,
nhieu.dcct@gmail.com
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6.6 THAM CO AP QUA PAP

TAng khong thAm

DPé x4c dinh van téc thaim (u) , cdt nudc do 4p (h), dwa vao phuong trinh thim Darcy nhu sau:
DAt ddng chit va ding hu6ng:

L
* 7 oy Phuong trinh
lién tuc Oh h_ . hx)
oh - +
u, =—k— ox’ oz’
0Oz

Vi DU TINH TOAN THAM CO AP BANG PHUONG PHAP SAI PHAN HUU HAN
Mot dap bétdng c6 bé rong 60m, thugng Ivu chita nuée c6 do siu 10m, ha luu khong c6
nudc. Pap dugc xay trén mot tang dat thim nudc dong chat day 80m, vdi hé s6 tham 12
k = 10-4m/s. Mot hang clr dudc déng & gitta ddy dap sdu 35m d€ gidm luu lugng thim
qua dap. Xdc dinh Ivu lugng thAm qua ddy dap n€u xem dong thAm chi dnh hudng trong
pham vi 105m vé phia thugng lvu dap va 135m vé phia ha luu dap.

= IlOm

60 60

40 40

v2)

20 20

Io bt

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Kich thudc , vi tri ddp va ludi tinh todn
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40

20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Pudng ding cot nude do dp va van tdc thaim dudi hang cir
Luu lugng thdm trong 1 ngdy dém 1a: ¢ = 39,007 m3/m ngay dém

Tinh todn chi ti€t va chuong trinh mdy tinh xem trong phu luc

nhieu.dcct@gmail.com
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7 DONG KHONG ON PINH TRONG KENH

LKHAI NIEM :#

Dong khong 8n dinh 12 dong chdy ma cdc y&u td ctia dong chiy déu phu
thudc vao thoi gian,

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

Dong khong &n dinh thudng xud't hién
Song, kénh bi 4nh huéng thiy triéu
Kénh x4 nha mdy thdy dién khi lvu lugng xa thay ddi dot ngot

ILPHUONG TRINH LIEN TUC:

_______________________

R

7

dX
oo 1 o o oh
Su thay doi thé tich trong doan dx trong thdi gian dt Edt .B.dx
thi biing Ivu lugng ra — luu lugng vao trong thdi gian d6

(Q+6_de]dt - th = Z—dedf

ox X
0
_ wpae = % dvar
ot Ox
Q9 + B@_h =0 Phuong trinh li€n tuc
ox ot

nhieu.dcct@gmail.com
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Cédc dang khac :

),y
ox ot
%0 goh_,
PP \ LoV o4 poh
Ox 8x Gt

III. PHUONG TRINH PONG LUQNG:
Céc gia thiét:
-Bién d6i cham, bd qua luc quan tinh
-Tén that ning lugng dudc tinh nhu dong déu
-Phan bd 4p sui't trén mit cit ding dudc xem theo qui luat thiy tinh
-bo déc nhd
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1 ax 2

Ap luc trén mat 1-1 F, = yAh,

Ap lyc trén mat 2-2

F, = 7/[/1 +%dxj(hc + oh, dx] = ;/(AhC + 4 oh, dx+h, %dxj

Ox ox ox Ox

Trong lyc theo phuong x F, = y(Adx)i
7,: Ung sudt ma sdt
Ma sit F,=Prdx <+—
/ ’ P : chu vi uGt

Téng lyc theo phudng dong chdy (X): F —F,+F;-F,

ZF =yl — ah —h, 8—A P, dx
6 ¢ Ox y

6h A P
ZF =y - 2 + i |
8 ‘ Ox ¥
Ngoaira
LAy moment tinh tai mit cit 2-2 d6i v6i mit thodng suy ra y
dA = Z—dx
X
s ) B D[ 2y g B[
Ox ox oOx 2 Ox Ox i T
Khai tri€n va bd cdc s6 hang bac cao
oh, oh
A +h, o4 _ — 4
Ox Ox Ox
Va viét lai P, _PORI) _ 4y
e e
R oh .
Thay vao ZszyA —a—+l—J dx
X
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Ap dung phuong trinh ddng lugng:” Su bi€n ddi dong lugng trong mdt don vi thdi
gian trong mot thé tich ki€m so4t thi biing tdng cic luc tic dong 1én thé tich d6”

Su bién ddi dong lugng trong thé tich kiém
soat gi61 han m/c 1-1 va 2-2
bong lugng vao m/c 1-1
M, = pQV = pAV?
Pong lugng ra m/c 2-2
M, = pdv? + 2 (pay? Y = p[AVz + 2 (ar? e
ox ox
Sy gia ting dong luong trong thé tich kiém so4t:

o
M = (pddxv
. at(p V)

Theo phuong trinh dong lugng M,-M, +M, = ZFx

p{AVZ + ; (AVz)dx}—pAVz +§(pAde)= 7A(

X

Pon gidn va chia 2 v€ cho p va dx:

5 0 oh

O a2 (ar?)+ o4 = ol

8t( )+6x( )2 G gl
5 5 oh
O (a)+ L (av?)+ g4 =
ar( )+6x( Jrg =

Céc dang ctia phuong trinh dong lugng

Viét lai: 6_V+V5_V+g@+ﬂ(5_f4
ot ox ox A\ ot

Chi y: (a—A+V8—A+Aa—Vj:O
ot ox ox

oV oV Oh

+V

—§ﬁ+i—J
0.

gA(i—J)

— 4V —+g—+=gl(i-J)

o e S
@+K8_V+18_V:(Z_J)
ox gox g ot

2
J:i—iV—+h -
ox\ 2g

4—\}
Dong déu

Dong khong déu

A

nhieu.dcct@gmail.com Dong khong 6n dinh
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IV.PHUGNG PHAP PUONG PAC TRUNG SONG BIEN PO NHO

C6 phuong trinh lién tuc 4 04 goh
ox ox ot
Phuong trinh dong lugng : Oh Vov 1dV

—r———=(i-J)
ox gox g o
Van toc truyén séng: Van toc lan truyén khi gdy mot nhiu dong trong
nuGc tinh, ¢ do sdu h
4, Miit cdt chit nhat /
G, = gB_ ' ' C,=+gh
0
N&u séng c6 bién d6 nhd va véi mot so gia thi€t sau
1. Kénh nim ngang : d6 d6ci=0

2. Khong c6 ma sat: do doc ning J =0

3. Van tdc dong chay nhé va sy bi€n ddi van téc nhd : aaz
4. Ti€t dién mit cit udt A doc theo dong chdy xem bing mot ti€t
dién trung binh khong ddi Ao va

0A
ox
5. B& mit thodang B biing bé rong trung binh khdng d6i Bo

0

=0

Hé phuong trinh lién tuc va dong lugng c6 thé vi€t lai thanh dang don gidn

oV oh
Aa—V+Va/£/:rB%:O — 4,248, % =0 ()
ox ot
V@ l@_V:M) 8h 10V _0 @)
ox g ot 6x g o
bat C, = g_O né€u mit cdt hinh chit nhatthi  C, =,/ gh,
BO
CO
Nhan y cho pt (1) A, a—VC—+B oh C, =0 3)
0 ox A, ot A
Nhan g cho pt (2) Ll (4)
6x ot
Cong v€ theo v& C,— o .or. g (C oh %):
ox o C,\ “ox ot
d
Neu G =j; thi : 5_Vﬁ+5l+£[%@+@) —
ox dt ot C,\oxdt ot

0

dV_,.é @ =0 — d(VJrghj:O — (V+th:C0nst
_ dt  C \ dt dt C C
nhieu.dcct@gmail.com — °
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Trit v€ theo v€ va néu  C, = ——

d _Enl=0 — (V—ihjoonst
dt C, C

Y nghia phuong trinh duong ddc trung :

Céach xdc dinh do sau (h) va t 1
van toc (V) tai M(x,t)

Tai M vé dudng dic trung

thuan C_* (¢6 do doc 1/C,)
cittruc hoanh (t=0)taiL

Trén dudng ML cho :

g g '
(I/M"FchMJ:(VL'FChLJ (1) 0 L :X R l E

0 0

Tuong ty vé dudng dac trung =
nghich Co" (c6 do ddc -1/Co), '
MR:

X
[V‘w_goh‘wj:[l/}e_(ihR] (2)
3 5 1 g
TC (VA Q2) — Vo ==\ +V)+-2(h —h
" 2(L <) CO(L <) Vi by Vg Vr
e < 44 biét taj thai
e ARRYS| diém =0
|
V. hy,
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Tuy nhién néu vi tri M gin
dau kénh hoic cudi kénh thi
phdi can thém diéu kién bién

Vi du diém M’ (x’,t)

_1 L _ g
=2 E )| )

hy = ;{Z"(Vt—VR)+(ht+th)} @ "L

Pé xdc dinh V., h,,, ai L’
ta v€ mot dudng dic trung

nghich C -
g g
v, ——hij = [Vm __thj
o

B, A h N N N k A A + _ N N

iéthy, , Vi, biét tir dieu kién dau Hoic h, . v, © M, "M

Diéu kién bién ’_\/
Tuong tu M” \Y — D
o

» N e AL 1A aA — V... h,,.

Biéth,,, V,, bi€t th dicu ki€n dau  + Hoic hy. — V. MM

DPiéu kién bién \/

P& gidi todn séng c6 bién dd nhd hay mot bai dong khdng 6n dinh thdng thudng, can
thi€t phai c6 :

Céc diéu kién ddu va diéu kién bién séng bién dd nhé:
1.Piéu kién ban dau : V(0, x), h(0,x)
2. Piéu kién bién :
Pau kénh: V(t,0) hoic h(t,0)
Cudi kénh : V(t,]) hodc h(t,])
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Vi dy: Mot kénh chit nhat rong b = 10m, dai 1000 m ndi v6i mot ho chia. Tai thi diém t
= 0, nu6c tinh v6i d6 sdu h.= Sm. Tai dau kénh do siu thay ddi theo thdi gian
h=h_+sin(2rn t/T) v6i T = 400. Xdc dinh V, h tai vi tri x= 500 m & thdi diém t = 200 s.

c,=7m/s
t,.=128,57 s
h;.=5,9 m
Xg;=900 m
hg,=5m
Vi;=0m
V,..=1,26 m/s
X, ;=100 m
h; ;=5m
V=0 m
hg.=5m

200 s

L’
128,57

Vg-=0 m/s
hd Vy=1,26 m/s

900 h,,=5,6 m
0 1om 500 m Tooom_ M

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

NHAT:
Van tdc truyén séng trong kénh hinh chif nhat :
C2
C:,[gh == > szgh => h:—
g
N oh 2CoC
do do @:EG_C va Friniar
ox g Ox roga
2
Xét cho mot don vibé rong kénhB=1m => A—h= & = 2_0n_2C0C
g o ax g ox
Thay vao pt lién tuc va dong lugng :
A ? 2 2
4 o4 goh N oy, 2C,0C 2€oC_o
ox ox ot g ox g oOx g ot
Ooh Vov 1oV . 2 1
— t——+— (Z—J) — C8C+K6_V _a_V_(l J) (2)
ox g ox g@l‘ g ox gox g ot
chia (1) cho + C/g LY o€ ,9C
ox ox ot
oC oV ov
nhan (2) cho 20— 4V —+—=g(i—-J
(2)choe o o T 80
cong hai vé : oc ov. . or

2(C+V)—+2a— (V£C)_—+—-=g(i-J)

nhieu.dcct@gmail.com
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2(C+V)8—C+2aa—c +(V + C)a—V %—V a(i—J)

+2(+C+V)—+2%—C+(V+ C)a—V+a—V =g(i—J)
02D 028 202+ T = gl
ot ot
+ +
hay (Vic)a(V_zc)+a(V_2c):g(l__J)
ox ot
NEu e0)=% . a(mzc)@ﬁ(rfﬂc):g(id)
dt ox  dr ot
i(Vizc)z g(i—J)
dt
dx
Puong dic trung thuan (C+): P V+C)
dx
Budng dic trung nghich (C-) : @ (V-c)

Chii ¥ Khi V va C déu duong, néu dong chdy ém (V < C) thi dudng dic trung nghich va
thuan ngudc chiéu

Nhung néu dong chdy xiét (V>C) thi dudng dic trung nghich va thuin cting chiéu nhau

A
t
d
M Z_W+C)
dt
dx
P _w-c
. (V-c)
0 ' P -
L Chay R LR oz xigt
ém di ra khdi
kénh

Téng quat diéu kién bién va diéu kién ban diu cho bai todn dong khong 6n dinh nhu sau:
1.Piéu kién ban diu : V(0, x), h(0,x)
2.Piéu kién bién :
o + Pau kénh : chi can 1 diéu kién bién V(0,t) hoic h(0,t)
Chiy €m - Sy Cusi kenh : chi cdn 1 didu kién bién V(0,0) hodic h(0,0
+PAiu kénh Dong chdy di vao kénh: cAn 2 diéu kién bién V(0,t) va h(0,t)

Chay xiét: -~ Dong chiy di ra kénh : khong cin diéu kién bién
_ _ 4 Cudi kénh : Dong chiy di ra khéi kénh: khong cin diéu kién bién
nhieu.dcct@gmail.com Dong chdy di vao kénh cin 2 diéu kién bién V(0,t) va h(0,t)
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VI. KHAI NIEM PHUGNG PHAP SAI PHAN HUU HAN:
Xét mién tinh todn Xot dudc r&i rac héa nhu hinh vé
t A

n+1
At

n

0 i-1 i Ax i+l T X

Tai diémiva i+1 & thdi di€m tta cé :

_ of ’f) (i —x)
S(x)= f(xi)"'[axl(xm _xi)+£6x2 Ji 21

+ cee
Né&u bd cdc s6 hang bic cao , suy ra

(af) - S(x) - f(x) _ fin=f"
Ox i ('xi+l _-x,‘) Ax

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

(af) — fnﬂ(xi)_fn(xi) — fin+l _fin
ot ), At At

Thay vao trong phuong trinh li€n tuc va pt dong lugng :
A n _qn no_gqn ntl _ pn
Aa_V+V6_+B%=O - Ain Vi+1 V, +Vin Ai+1 Ai +Bin hi hi -0
ox Ox ot Ax Ax At
oh VoV 10V _

. n _ hn Vn V-” _ V'n Vn+1 _ Vn
— + (Z—J) > '+1!+1[H1'J+1(11j=,’_]’i
ox gox g ot Ax g\ Ax g\ A

Van tdc va do siu h,, Vn ——  pml, Vel

T

thoi diém n thoi diém n+1

e 2 ~, e R N A LN A . e A * A LN LN 2 2
Do6i v6i nhitng di€m nam trén bién, can phdi bo sung thém diéu kié€n bién mdi xac
dinh dugc cacgid trihva V

A A A . . A A
biéu kién 0n dinh cla pp sai phan hién

biéu kién Courant - Friedrichs — Lewy (CFL)

At <

Ax
V+C

nhieu.dcct@gmail.com

Tém tit bai gidng - TS Huynh cong Hoai PHBK tp HCM 10
Printed with FinePrint - purchase at www.fineprint.com



BAI TAP CHUONG |

1. Cho mét kénh hinh thang c6 b = 12m; d6 sau h = 3m; mai déc m =1,5; dd nham
n = 0,025 va dé doc i = 0,0002. Tinh lwu lweng qua kénh.

Giai : W =(b+mh)h=(12+1,5%x3)x3=49,5 m?

X =b+2hvl+m* =124+ (2x34/1+1,5*)=228 m
R K _ 495
X 228
1 1

C=—R"=
n 0,025

L O=WCRi =49,5%46,7x4/2,17x0,0002 = 48,15 m¥s

=217 m

2,17% =46.7 m*®ls (theo Pavelovsky, y = 0.2)

2. M6t kénh hinh thang c6 b =12m; d6 sau h = 3m; mai déc m = 1,5; d6 nham
n = 0,025 va doé déc i = 0,0002. Pé Iwu lwong 1a 60m?/s, thi dd doc day kénh la bao nhiéu?

- Bai tap tw lam

3. Xac dinh kich thwéc cua kénh hinh thang (b, h) bang phwong phap giai tich sao cho mat
cat lgi nhat ve thuay lwc, cho biet m = 1,5; n = 0,0275; i = 0,0006 va Q = 1,1m°/s.

Giai : Mat cat cé lgi vé thay lwe khi cé R max.

N B =2(1+m* —m) =2(/1+1,5* —1,5) = 0,606

Ma B = é = 0,606 - b =0,606 h
In h

0 L1 3
=2 o 4491 m¥s
" Vi 40,0006
Tinh thir dan, lap bang bang Excel :
w 1, 0
h b=0,606h | W =(b+mh)h | x =p+ 281+ m? R=} C=—R =T
n 1
1 0,606 2,106 4,21 0,5 30,7 45,72
0,99 | 0,6 2,06 4,17 0,494 30,6 44,3

So sanh thay K, ~ K~ 44,3 m%s - chon h=0,99mvab=0,6 m

nhieu.dcct@gmail.com



4. Xac dinh kich thwéc cua kénh hinh thang (b, h) bang phwong phap giai tich, cho biét
Q=75m?s; v=1,25m/s; m = 2;i=0,00038 va n = 0,0225.

2 1 1
Giai: Taco v:C\/E:R=gZ -, Theo Manning C=—R£,vay:
2 n
2 2 2 2 2 % %
R=—2Y Y7 o RRS =RV @Rz(ﬂj {M] =1,73m
(IR%j ; RV i Ji 4/0,00038
n
W = (b+mh)h =mh> +bh, m=2né&n W = 2h?+ bh
w=2_75 _ 60m?nén 2h?+ bh = 60 (1)
v 1,25
X =b+2hJ1+m* =b+2hV1+2% =b+2/54
2
x =200 5468 05+ b=3468 @)
R 173
. . 2h* + bh =60 L )
Phwong trinh (1) va (2): khirbsécoé 2,47 h°-34,48h+60=0 (%)
2\5h +b =34,68

Giai phwong trinh bac 2 (*) sé dwoc 2 nghiém:

h, =2,03 — by =25,49 — chap nhan
hy=11,0  —> by =-18,76 > loai

5. Xac dinh d6 sau chay déu h trong kénh hinh thang theo phwong phap doi chiéu mit cat lgi
nhét vé thay lwc cta Agorotskin, cho biét Q = 3m®s; b =2m; m = 1; i = 0.0008 va n = 0,014.

4m i
Giai: f(R,)= on\/; voi m, =24/1+m’ —m=2J1+1° —1=1,828
4x1,828 x 4/0,0008
F(R,) =022 =0,0689

3
Tra bang (1-1) > Rin = 0,549 (c6 ndi suy)

2 —_—
0,0549

3,64 Tra bang (1-2) > RL =1,47 (c6 ndi suy)

In

. b
Lap tiso —
Rln

Véi h =Ry, 1,47 = 0,549 x 1,47 = 0,807 m
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6. Xac dinh bé rong b trong kénh hinh thang theo phwong phap doi chiéu mat cét lgi nhat ve
thay lwc cua Agorotskin, cho biet Q = 5,2m>/s; m = 1; i = 0,0006; n = 0,025 va do sau chay deu
h=1,2m.

- Bai tap tw lam

7. Xac dinh kich thwéc mét cat kénh hinh thang (b,h) theo phwong phap d6i chiéu mét cat I
nhét vé thiy lwc ciia Agorotskin sao cho 3= b/h = 5, cho biét: Q = 19,6m%s; m = 1; i = 0,0007
van=0,02.

- Bai tap tw lam

8. Xac dinh kich thwé'c mat cat kénh hinh thang (b,h) theo phwong phap doi chiéu mit cat lgi
nhat ve thuy lwc cia Agorotskin sao cho co6 Igii nhat ve thiy lwc, cho biet m = 1,5; n = 0,0275;
i =0,0006 va Q = 1,1m’s.

- Bai tap tw lam

9. Xac dinh kich thwéc ciia kénh hinh thang (b,h) theo phwong phap doi chiéu mat cat lgi
nhat vé thuy lwc caa Agorotskin, cho biet Q = 75 m3/s; v=1,25m/s; m =2; i = 0,00038
van = 0,0225.

4.m i
Giai: f(R,)= va*f’ voi m, =241+m* —m=231+2> -2 =247

4x2,47 ><7«5/O,00038 — 0,00257

- fR,)=

Tra bang (1-1) > Rin = 2,24 (c6 ndi suy)

3 P2
. n.y 0,0225x%x1,25
Theo Manning R=|—| =|—F——=—==| =L73
Ji 4/0,00038
b =11,82
~ > R R 1973 > Rln P s
Lap ti so e = =0,772 Trabang (1-2) > 5 (c6 ndi suy)
In ’ —=10,903

R

In

- b=Rj. 11,82=2,24x1,82 =26,47 m
h =Rj,. 0,903 = 2,24 x 0,903 = 2,02 m

10. Xac dinh van toc dong chay v va lvu lwong Q trong 6ng sanh c6 dwong kinh
d =30mm va d6 day s = h/d = 0,6; d6 doc day i = 0,008, n = 0,0025.

- Bai tap tw lam
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11. Tinh dweng kinh cla dwéng ham dan nwéc bang bé tong cot thép (n = 0,015);
i =0,001; néu Q = 24m%s; s =0,7.

Giai: Tacos=0,7 - cos0=1-2s=1-(2x0.7)=-0,4
- 0=113,58°=1,98 rad.

W= é(ze —sin20)d’ = %(2 x 1,98 —sin 2(113,58))d> = 0,586.d> = K d>

X =0.d=198d
2
=1 038047 5064
X 1,984
Theo Manning  C =~ R% = (0.296.4)% = 54,424
n 0,015

0 = WCRi = 0,586d x 54,4246 x /1984 x 0,001 = 24
8
dé =43,74=>d =412 m

12. Xac dinh dwong kinh caa 6ng tron bang bé téng cot thép sao chos =h/H<0,8.
Biét Q = 3m?/s; i = 0,004; n = 0,013.

- Bai tap tw lam

13. Xac dinh do6 sau chay déu h trong 6ng tron bang bé tong cét thép, cho biét
d=1,3m; Q=3m?s; i=0,004; n =0,013.

Giai: 0O =K—2W.£.dé N K;V _ Q.ns _ 3x0,013 =006
95 n 07 id”  J0.004.013)"
%
[;(ze—sinze)} [(29—sin29)%}

Ma K = %(20 —sin260) = =0,306 - =9,79 (*)

07 97
Giai phwong trinh (*) bang cach thir dan, tinh dwoc 6 ~126,87°

Tacé:cosO=1-2s - cos(126,87) =1 -2s —>s=0,8=h/d
—->h=d.s=1,3x0,8=1,04 m

14. Xac dinh do6 sau chay déu h trong 6ng tron bang bé tong cét thép, cho biét
d =1,5m; Q = 3m%s; i = 0,004; n = 0,013.

- Bai tap tw lam
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BAI TAP CHUONG II

1. Xac dinh d¢ sau phan gi6i trong kénh hinh thang, cho:
Q=35 m3/s; b=8,2m; m=1,5.

Gidi: Theoly thuyéth=h, < 3=,

2
ma = h+ 2L — v6i W=(b+mhh=(82+15hh
2gW
Lap bang quan hé giira h vas, chon a=1,1va g=9_81 m/s’
h(m) [ W) [ > (m) e e
0.5 4.475 | 3.929602 h(m) /
1.0 9.7 | 1.729939 25
15|  15.675 | 1.779521 , /
2.0 22.4 | 2.136878 S/
25| 29.875| 2.576951 1.5 [
3.0 38.1| 3.047313 118 4 S ~
N Y 0.5
V& db thi va tim diém 3, ; o
0 1 1.67 2 3 4 5
Omin=1,67m < h=h, =118 m
3 (m)

2. Xac dinh d9 sdu phan giéi hy ciia mit cit hinh thang, cho:
Q=18 m’/s; b=12m; m = 1,5.

3. Xac dinh d9 siu phan giéi hy va dd déc phén gidi i, ctia mit cit hinh thang theo
cach c6 thong qua dg sdu phan gioi hinh chir nhdt, cho biét:
Q=18 m/s; b=12m; m = 1,5 va n = 0,025.

Giai:
Dung cong thic ciia Agordtskin lién quan dén dd sdu phan giéi hinh chir nhat hycy:

o 2 2
h, = (1 -~ 40,1050 )hkCN v6i My = Z(gj = My =3 ﬁ(gj
3 g\ b g\b

/ L1
Trong do g = % = % =15m*s chona=1,1 = Ny =3 ﬁ(l,S)2 =0,63m

Tinh hé so diic trung hinh dang miit cit chir nhit oy :

o mhyey _1,5%0,63
N b 12

Oy

—> hk :(I—T‘l‘ 0,105 O-Z%/jhkCN :(1—

=0,08

0,08

+ 0,105 x 0,08 2)0,03 =0,614 m
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A — 0’
Tinh i,. =WC R i =i =—=
k Q=WCN R =1y W2.C:R,

Trong d6: W, = (b+mh,)h, =(12+1,5%0,614)0,614 = 7,93m"

X, =b+2h N1+m* =12+2(0,614)41+1,5* =14,21m

R =2 2793 ssgm
X, 1421
¢, =Lrl -1 _(0558) =3629 (theo Manning)
0,025
182

Thay vao: i, 0.007

T 7.932x36.29% x0,558

4. Kénh hinh thang day bz“mg (i=0),b=12 m; m=1,5; n = 0,025; noi véi mot déc ciing mat
ciit nhw trén nhung dd déc day i = 0,04 va n = 0,017. Cho biét lvu lwgng Q = 48,13 m’/s. Yéu
ciu vé dwdong mit nwée trén kénh, doan dbc va tinh dd sau tai hai mit cat chd thay ddi do
ddc vé phia thwong luu 800m va vé phia ha luu 50m.

800 m -

1

50m

—> Q =48,13m’%s ! I

1 i=0 |\'\

i=0.04

—-=-=-==|3-

Giai: Goi mit ciit cach d9 doc vé phia thwong luu 800 m 1a 1-1.
Goi mat cat cach do doc vé phia ha luu 50 m la 2-2.

e Tim h, va h, & doan kénh c6 i = 0 — khéng c6 dong déu. Theo Agordtskin:

2 2
o a0 11 (48,13
i :(1_TN+0’1050§jh’” vl hkCN_i/E(E) _3\/9,81( 12 ) =L2tim

- _ mhyey _L5x1217
N b 12 ’

0,152

- h, = (l -
e O doan kénh c6 i = 0,04 > 0. Theo Agordtskin:

f(R,)= 4"2‘5 voi my =2V1+m* —m=21+1,5* —=1,5=211

+0,105x 0,1522)1,217 =1,15m
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dmoi 4x2,11x4/0,04
f(Rln ) = mO\/; = =0,035 Tra phu luc 1.1 »> R}, = 0,89
0 48,13
Lap ti s6 b2 sy Tra phu luc 1.2 —» 069
0,89 R,

In

~> h=hy=R;,.0,69 = 0,89 x 0,69 = 0,614 m

Theo ly thuyet do sau phan gioi hy khong phu thuoc vao dj doc i, hé s6 nham n, nén
ta thay doan dbc va doan kénh c6 mat cit wét glong nhau.
— hy tai diém d6 doc = hy & doan kénh = 1,15 m

DPwong nwéc ha b,

e Tai doan kénh cé i = 0, dwdng muc nwoc xuat phat tir N-N va két thiic tai N-N,
h > hy — dwong mat nudc trén kénh la dwong nwéce ha b,.

e Tai doan kénh cé i >0, duong muc nwéc tir N-N va cit K - K tai diém bit diu
do doc - hy <h < hy > dwong mat nwdc trén kénh la dwong nwée ha by;.

Tinh d¢ sau tai vi tri hgy (cach thwgng luwu 800 m) va hsy (cach ha luu 50m):

Chia doan kénh thanh nhiéu doan nhé véi tén a-a, b-b, c-c, d-d va e-e twong ing véi
do sau h, =1,15m, h,=1,3 m, h,=1,6 m, hy =2,0 m va h, = 2,5 m.
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1 :4 >l
e | d C b I<50—m’l
I ! ! I
T T : 1 : a 1
I 1 1 A b 1
I 1 20nd ; ~J e d, 2
2,5 ml I 1 1,6 ml 1 3 1 1 1 | 1 1 el
Lo l ! S Y S ' I
(- ' ! L W08 61 T
1 I 1 1 1 1 1 |0,56 m
I i=0 I, | I al v o 0.0
e e P : =0.
1 d b ab, o d, : ) e, 1
D e e
1
674m  233m 52m °m
Lap béang tinh:

M,sflt h w X R C A% - Jb ] AL
cit | m) | (m’) | (m) | (m) (m/s) | J (m) | (m)
@) (2) 3 @ O (6) () ) (&) (10) an
a-a 1,15 15,78 16,15 0,98 39,82 3,05 0,006 1,67

0,005 5.0
b-b 1,30 18,13 16,69 1,08 40,73 2,65 0,004 1,694
0,0029 52

c-C 1,60 23,04 17,77 1,29 4230 2,09 0,0018 1,845
0,00135 233

d-d 2,00 30,00 19,20 1,56 42,83 1,61  0,0009 2,145
0,00065 674

e-e 2,50 3940 21,00 1,87 4490 1,22 0,0004 2,645
S(AL)= 954
Mat cat i s hi | Wi = (b+mhyh; X, =b+2h N+ m?
(1) . (2) " (3) !
i (4) !
i | ;
v v !
! 0 W, 1oy !
! V = R =L L= — 6 1
— T, X O =
Mat cat i+1 |: :
: . 7 6 |
e Y (5) © |
. } g
: 2 2 :
| @i=hi+ iid J, = d !
: 28 C’ R, i
| (10) (8) |
_________ ‘______________________l____________________________________

AL =22 ) j:J,-JFJm
i-J | 2
(11) 9)
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Vil= Z(AL) = 954 m > 800 m, nén dé tim hsyy diing céch gidi ding dan biang phwong phap
cOng truec tiep.

hg =2 m (tai mit cit d-d)
Alg 800 = 800 - (5+52+233) = 520 m (khoang cach tir tir mit cit d-d dén mit cit 800 m)

A> 3, -3 - -
_ d-800 _ 2d 800 . _ . _
Ald—SOO - i ,7 - P j < Ald—soo-(l - J) =3, T 9500 Ald—soo-l_ 4= Ald—SOO"]_ 800

520 x0- 2,145 =520.0 - 9500 <> 3g00- 520.J = 2,145 (*)

Giai diing din:
Chon hgoo = 2,4 m — Wy = 37,44 m2, Xsgo9 = 20,65 m, Rggo = 1,813, Cgoo =45,2
Vsoo = 1,28 IIl/S, 9800 = 2,49 m, Jsoo = 0,00044

L e —2 o _ 00009 —2 0,00044 _ 1 10067 (+#)

Thay (**) vao (¥):  2g00- 520J = 2,49 - 520 x 0,00067 = 2,142 = 2,145 M

Vay chon hggo = 2.4 m 1a chap nhén.

O doan déc I =0,004. .

Twong tw, chia doan kénh thanh nhiéu doan nhé véi tén a;-a;, by-by, ¢i1-¢4, di-d; va e;-e;

twong &ng véi do sau h,; = 1,15m, hy; = 1,0 m, h; = 0,8 m, hg; = 0,6 m va hg; = 0,56 m.

14p bang tinh nhwr trén va giai thir din, tim dwgc hsp = 0,59 m.

5. Xac dinh luu lwrgng trong dong chay khong déu truéec mot dip tran, biét ring do siu & hai
mat cat cach nhau mét doan 1 =3700 m la: h, =5 m; hg = 4,4 m. Biét kénh mat cat hinh thang
co0:b=12m; m=1,5;n=0,025 vai=0,0002.

Gidi: Ap dung cong thirc cdng tryec tiép:

A _ 2 2
Al = _91; :Alll(i—J):Aalzz[hz +m2j—(hl + 0 J

- 2g 2g
voihij=hg=44mvah,=h.=5m. Tac()v:2w‘1
2 2
f:l(J1+J2):l 2Q2 + 2Q2
2 2\ W2CIR,  WZCIR,

2 2 2 2
- All_l[i— ZQ — = ZQ : ]:(hz+sz—(h1+mlj
2W7 CPR,  2W,C5R, 2g 2g

Di:lt Klz = le.Clle va Kzz = sz.szRz
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Al Al
- hy—h, +iAl_, = Q* @ - - @ S+ —=
2gwy 2gwW 2K[ 2K,

L o= h, —h, +iAl_,
al 1 1) AL,{1 1
sl e |t Py
20\ W2 W, 2 | K2 K

Tinh toan: W, =81,84 mz; X;=27,86 m; R; =2,973 m; C; =47,87; K; = 6713,99
W, =97,50 mz; X; =30,03 m; R; =3,247 m; C, =48,67; K, = 8550,81
(C lay theo Manning va a. = 1,1)

Lo 4,4-5,0+0,0002x 3700 =46.95 m’/s

11 1 1 3700 1 1
- + +
2x9,81( 97,5 81,842 2 | 6713,99° 8550.81°

6. Mot kénh din dai 14km, din t&i bé ap luc ciia nha may thiy dién. Kénh ¢é mit cit hinh
thang b =12 m; i = 0,0002; m = 1,5; n = 0,025. Cho biét lru lwgng Q = 48,13 m*/s va dd siu
tai cudi kénh (¢ bé ap lwc) 1a h, = 5m. Yéu ciu vé dwdng mit nwée trén kénh mot cach twong
d6i va tinh dj siu ¢ dau kénh.

Giai: Xac dinh dwong mat nwoc
Tim ho va hy
f(R,)= 4’12\/; véi my =21+ m* —m =2,J1+1,5" -1,5=2,11

C4mgNi 4% 2,11x4/0,0002

0 48,13

f(R,) =0,00248 Tra phu luc 1.1 - R, =2,354

2 _ 5,098 Tra phuluc 1.2 — R 1,273

In

—>h=hy=R;;.1,273=2,354x1,273=2,997 m ~ 3 m

2 2
o a0 11 (4813
hk = (1 —TN-F 0’1050§/jhkCN voi hkCN = X/E(;j = 3\/@(7) =1,217m

. _ mhyey _L5x1217 oo
N b 12 ’

0,152

- h, :(1— +0,105><O,1522j1,217:1,15m
So sanh: h, =5m > hy =3m > h, =1,15m — dwong mwc nwdc la dwong nwée dang a,.
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71 1 16 15 14 i3 12 i
N —:—_ Ik____IL_ I ‘L
32mi_ 133ml geml Lo 77T -k Mg
— _!_-_ ,m -—
K -i -—"——3;9TL—4.15£n_r__4, m 5m /%
i K"%
’ A\ 4
: : 1 1 {' \ 4 //
7! ! tg ‘s g '3 12 i1

Dung phwong phép cdng truc tiép, chia thanh nhiéu doan nhé theo cac mit cit
1-1, 2-2, 3-3, 4-4, 5-5, 6-6 va 7-7 irng véi cac do sau h 1a Sm, 4,8m, 4,5m, 3,9m, 3,6m,
3,3m va 3,2m. Lap bang tinh toan:

Mit h W X R C v j 7 B Al
cat (m) (m?) (m) (m) (m/s) (m) (m)
@ (2) 3) ) (&) (6) () ® (&) 10) an
1-1 50 97,50 30,03 3247 50,62 0,494 0,000029 5,01
0,000031 1153
2-2 48 92,16 2931 3,144 50,30 0,522 0,000033 4,815
0,0000385 1827
3-3 45 8438 2822 2990 49,79 0,570 0,000044 4,52
0,000059 4184
4-4 39 69,62 26,06 2,672 48,69 0,691 0,000075 3,93
0,000088 2678
5-5 3,6 62,64 2498 2507 48,07 0,768  0,00010 3,63
0,00012 3600
6-6 33 5594 2390 2390 47,42 0860 0,00014 3,342
0,00015 2040
7-7 32 5376 2354 2283 47,18 0,895 0,00016 3,24
SAl= 15482

Khoing cach tir 1-1 dén 7-7: 1= XAl = 15482 m > 14000 m

Pé tim h, ta gidi ding dan két hop véi phwong phap cong truc tiép:

he = 3,3 m (tai mit cit 6-6) ha = hyg000 = ?

Alg - 14000 = 14000 - (1153+1827+4184+2678+3600) = 558 m (khodng cach tir tir mat cit
6-6 dén miit cit 14000 m)

Asg 3 — 3 . = ' -
Alg 14000 = i6_13000 =2 i ;000 S Al 14000-(E=J) =6 = 315000 Al 14000i— 6= Al 140007 = 14000
—> 558 x 0,000&- 3,342 =558.J - 314000 _
- -3,23 =558. J - 314000 — 14000 - 558.J =2,23 (*)

Giai dung dén: Chon hy4999 = 3,25
= Wi = 54,84 m*; Xy4000 = 23,72 m; Ryg000 = 2,312 m; Cy900 = 47,3;
V14000 = 0,8775 314000 = 3,29 m;  Jy4900 = 0,00015
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7_Js +;14000 _ 0,00014;0,00015 _ 0.000145 thay vio (%)
- 3,29 -558 x 0,000145=3,21 m=~ 3,23 m
%

Chon hg = hy4900 = 3,25 m

\

7. Mot kénh bing dat noi voi mt doc da xay. Poan kénh dit c6 mit cit hinh thang b = 8 m;
m = 1; i; = 0,0001; n = 0,025. Poan dbc bing da xiy cé mit cit ciing nhw trén va i, = 0,01;
n=0,017. Luu lwong Q = 12 m’/s.

V& mit nuwée trén hai doan do, tinh dé sau tai mit cit trén kénh cach diém chuyén tiép sang
déc mot khoang cach 1000m vé phia thweng lru, va d sdu tai mit cit & chan doc, cach diém
chuyén tiép 30m vé phia ha luu.

Giai: Tinh hy va hy Doan kénh

Tinh doan kénh: DPoan déc

f(Rln):4mé\/; véi my, =2 1+m2—m:2\/1+12_1:1,83

am i 4x1,83x+/0,0001
f(R,)= mgﬁ =27 1(2 ~0,0061 Traphuluc 1.1 - Ry, = 1,684 m
Lap tiso — = =4,75 Tra phuluc 1.2 > —=1,28
R 1,684 R

In In

—>h=hy =R;;.1,28 = 1,684 x 1,28 =2,16 m

Tinh doan doc:
my, =23N1+m” —m=21+1> —1=1,83
4moNi 4x1,83x4/0,0001

12
b 12 12,88 Tra phuluc 1.2 — K 0,72

R, 0,621

— h =hy, =R};,.0,72 = 0,621 x 0,72 = 0,45 m

Tim hy: Vi kich thuéc ciia doan kénh va doan doc giong nhau — hy; = hy, = hy

2 2
o a0 L1 (12
hk = (I—TN'F O’IOSO-Z%IJhkCN vai hkCN = K/E(g) = 3\/@(5) = 0,6327’}1

o - mthN _ 1><0é632 0,079

Nk (1_ 0,(;79

f(R,)

=0,0061 Tra phuluc 1.1 - Ry, =0,621 m

@

>

Laptis

In

+0,105%0,079° j0,632 =0,61m
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- hg; > h; > hy va iy < iy > dwong mat nwéce 1a dwong nudce ha by
hy; < h; < hy va iy, > iy > dwong mat nwéc la dwong nuwdce ha by

Tim h1000 va h30:

6 .3 4 3 2

Chia doan kénh thanh nhiéu doan nhé véi tén 1-1, 2-2, 3-3, 4-4, 5-5 va 6-6 twong tng
voi d§ sau h =0,61m, 0,865 m, 1,19 m, 1,49m, 1749 m

Chia doan ddc thanh nhiéu doan nhé véi tén 1°-1°, 2°-2°, 3°-3’ va 4’- 4’ twong ng véi
do sau h =0,61m, 0,56 m, 0,5 m, va 0,46m

Lap bang tinh todn:

Mt h w X R C \Y i ) Al
cit (m) (m?) (m) (m) (m/s) (m) (m)

i

(0] 2 A (C)] (6] © () ® ® 10) an

(twong tu cac bai trudc)

Két qua:  hyoe0 =156 m va h3=0.46 m

8. Mot kénh c6 luu lwgng Q =40 m3/s, mat ciit hinh thang b =10m; m =1,5; =0,025;
i=0,0003. Pén mot ong diéu tiét chin ngang kénh, ngudi ta giir cho dd siu trudc cong la
h. = 4m. V& dwong mit nwée trén kénh. Tinh d sau & vi tri cach cong 3000 m vé phia
thuong luu.

9. Mgt kénh tiéu c6 lwu lwgng Q = 55 m*/s, mit cit hinh thangb=25m; m=2; n=0,025
va déc i = 0,0004. Cudi kénh nay c6 mot doan dai 2000 m, mit cit ciing nhw trén nhung

i =0, din dén tram bom giir bang 2 m. V& dwong mit nwéc trén kénh. Tinh dd siu tai chd
thay doi do déc.
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