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LOI NOI PAU

Cuén Bai tap thiy lwe xudt ban lan dau vao nam 1973. Noi dung cua no tuong
wng vdi néi dung cudh Gido trink thuy lue xudt ban nim 1968, 1969. Cuédn Bai tdp
thuy lue do duoe soan thanh hai tap: Tap 1 do dong chi Newyén Canh Cam va Hoang
Vian Quy bién soan, dong chi Hoang Van Quy chu bicn. Tap II do cdc dong chi
Nguyén Canh Cam, Luu Cong Pao, Nguyén Nhw Khué vé Hoang Vin Quy bién soan,
déng chi Nguyén Canh Cam chu bicn.

Cuén Gido trink thiy lwe da duge tdi ben (lan thi ba) o sua chia va b6 sung ciing
nhu sdp xép lai s6 chuong cho moéi tap. Dé tiwong wng voi cuon gido trinh dé, trong lan
tdi ban thi hai nay cuén Bai tap Thiy live cung duoe swa chita va bo sung. Lan tdi
ban nay do dong chi Nguyén Canh Cam chiu trach nhi¢m vé duge chia lam hai tgp
(twong ing vdi hai tap ciia cuon Gido trinf thuy lue tdt ban lan thit ba). Tap 1 gom 9
chwong tic chueng [l chyong 1X; tap 1T gom 10 chang 1 churong X téi chitong XIX.

Trong qua trinh chuén bi cho viée tdr ban, Bé mén Thuy lwe Truong Dat hoe T huy

li dd dong gop nhidu y kien quy bdu. Chiing (6i xir chan thanh cam on cdc ban.

Chung téi mong nhan dige nhiéu y kiér nhan xét cua ban doc.

Nhirng ngudi bién soan
5/2005



Chuong X
VE PUONG MAT NUGC TRONG SONG THIEN NHIEN

I. TOM TAT LY THUYET

1. Cong thirc co ban

PE tinh va vé dudng mat nudc trong séng thién nhién. ta chia séng thanh timg doan,
sao cho trong pham vi méi doan:

- Khéng ¢6 s6ng nhdnh chay vao hodc chay ra (Q khong déi doc timg doan).

- Miit cét 1ong song it thay d6i.

- D6 nhdm, d6 déc mat nudc (thudng xay ra) 1a déu dan.

Dai v6i moi doan, dp dung cong thifc sai phéan (hinh 10-1):

Q* Fy[va-vi
=2, =24 = —5Al )| == -
Az=12, -2, z +(a+§t)[ T (10-1)

trong do:
Z,, Zy 12 muc nudc (so vdi cao trinh chuan) tai mat cét trén va mat cat dudi;
V,, V4 12 luu tdc tai hai mat cat wrén va dudi;
_E:c 12 18ng c4c hé s ton that cuc bd (gid tri trung binh).
‘Thong thudng 18y €. nhu sau:
- Doan song thu hep dan: &~ 0
- Poan séng m& rong din £, ~ -1

Trong ca hai trudng hop, s6 hang thit hai cta (10-1) néi chung rdt nho, nén thuong cé
th¢ diing cong thiic:

<,

Az=z, -2y =—5Al (10-2)

|

s » ; . - ~ — l ” ’ ~ - z
K?¢6 thé tinh theo muc nudc trung binh 2:5(21 +Z,) tirc tinh theo madt mat cat

trung gian gita doan sdng, nghia la:
K’ =%’C°R (10-3)

w a N ” ) . A 2 g . - Z ~ B 2,
Hoic 1ay binh quan cua tri $6 K* cua hai mat cat trén va dudi:



(K2 +KD) (10-4)

hoac: _17 . l, + 17 (10-5)
K2 2\ K’ K

* ’ "'?_ I A ” ” - g - -t
Khi tinh K° theo cdc cong thic d6, nén lay hé 30
nhdm n tir tai ligu thuc do cua doan song:

Hinh 10-1

Céch tinh n tai mat cat trung binh tir tai liéu thuy

van: lueu luogng QQ, muc nude hai dau z,, z,, nhu sau:
Tur (10-1) rit ra: |

C= |- ‘QZ“AJ os
Az —(o+ E_,_C ) Q Ez - ‘]{ &R
_ Z.g My 0,

. . A s ~ s - - - ~ 1 [
Hé s6 Sezi C trong song thién nhién thuong tinh theo cong thic Maninh C = ~RY".

n
Tir 46 rat ra:
P “"*“‘*,‘*—7‘?? - = .
- - 1
= Az-(¢ +§C)§ ( 17 Sy
oy W
n :.'_0:)—_—-—“‘ —"__—"—"—_’"”——'—zsj-——---—‘..l (1()-7)
Q Al
Néu bd qua cac t6n that cuc bé va ot nudc Luu tée. e ding (10-2) thi rit ra:
— s AT
Q Va

2. Vé duong mat nudc tir tai lieu mat cat va do nham

Tir phuong trinh (10-1} hedc (10-2), néu biét luu lugng, mat cat trén, mat cat dudi, do
nhdm n clia doan séng va mot muc nude & moét ddu. ¢é thé tim ra muc nude ¢ dau kia.

Thay % theo (10-5) vao (10-1) ta duogc:

, A Q +(«x+€(
‘2 K2\ g

Qz___zd+_A_-’,Qz+(a+EcJQ2
2 28

(10-G)
Jo, 2 Kj
Phuong phép tdng quat 12 giti bing céch tinh gér. ding dan.

2
0}

Dé khoi phai giai bang cdch tinh gin ding dén, c6 thé ding cich gidi bang vé
nhu sau:



Tir tai liéu mat cat, vé ra cac dudng.

Al 3
Dz, = 2L - 25 (10-10)
2K;  2go;
Al oA+
wizg) = b 875 (10-11)
2K, 2goj
Tu (10-9) c6:
Az=17-75 =Q [y (zy) + D (2)} (10-12)
Tu cong thic trén, ta thiy ngay cich vé nhu hinh (10-2):
I\_/[mlzzt.g(p[m+i5ﬁ]:Qz[(w(zd)+CD(zt)]:Az (10-13)
Vd tg9=Q?
A
¢ (2)
P
hi
2 i
¢ @ V(2)

Hinh 10-2
O day ta lay tg ¢ = Q.

Neu ty 1¢ xich ctia hinh vé& lay nhu sau: trén truc z: lem Ung v6i a (m), con trén truc

w,D: lem ing v6i b.10™ (s7/m’) thi:

tgQ :P—'{?ﬁQz (10-14)

3. Vé duomg mat nudc tir tai licu thuy van theo gia thuyét ""médun sirc can khong doi"
\ g y g

Trén mot doan song, ¢ nhicéu tai licu thuc do vé

4
. s . X 2
muc nudc z,, zy va luu luong tuong ung Q. Tap hop ] g = Y]
cac tai liéu d6 thay rang:
Z, ~Z Az
! - d - - =F
Q- Q
) 1s s < o . . ., - Z,%+I
chi 1a ham s6 clia mitc nuée trung binh 7 = ——-2
P Tt
F

cua doan ma khong phu thudc vao luwu luong va do ddc

clia mat nuéc : Hinh 10-3

7 Gia thuyét "modun sire can khong doi” chi thich hgp v3i cdc doan song d binh nguyén.



Az
QZ

Trén truc toa d6 F ~ Z, m:di 1ai liéu thuce do luu lugng va muc nude sé cho mot diém

=F(z) (10-15)

e Z, -2, . _ 7. +z
biéu thj F = +—4 vj z=2t ¢

Q°’ 2

cong tron F(z) cua doan song (hinh 10-3).

. Tap hop nhiéu diém thuc do 4y tao thanh dudng

C6 dudng F(z) dy rdi, ¢ thé tinh duge z, néu biét duge z, (hodc ngugc lai) bang cach
tinh ding dan, sao cho:
Az=FQ? (10-16)
Hodc giai bang phuong phap v€ cliia Pavolépxki nhu sau:
Gia thir 46 thi F(z) da duagc vé véi ty l¢ xich: |
- Trén truc (Z); lcm Gng vai a(m),

- Trén truc F : 1em ing véi b.10™" (.\'2/1715) va di bié€t z,. Ta tim z, nhu sau; Tu M (tung
do z,) vé duong MT va TN sao cho tam gidc can MTN c6 dinh T trén duong F(z) va goc

- o~

M=N= ¢ vot:

2 a10" (10-17)
tgp=—=-— -
al Q® b

-biém N sé& xdc dinh 7.

Cung tir nguyén 1y "modun sic can khong doi" nay con ¢é phuong phdp Bécnatxki:
dung truc ti€p cdc dudng quan hé Q ~ z cia hai tram trén va dudi dé vé ra dudng d(7),
goi 1a dudng cong chuén cta doan song (hinh 10-4). Cach vé dudng ®(Z) duoc chi din
trén hinh (10-4).

Buang ¢ (z) cua doan séng

C (Diém C chon tuy y frén truc hoanh) =¢ JES
Hinh 10-4
Tinh chat cua duong P (Z) la
AD = B(z)- D(zy) = Q° (10-18)



Do dé6 sau khi v& dugc dudng ®(Z) ta ¢b thé tinh duge z, mot cich dé dang néu da
bi¢t z; va Q (hinh 10-5).

Hinh 10-5

Il. BAI TAP

Bai 10-1. Mot song duge chia thanh bén doan boi cdc mat cét 1, 2, 3, 4, 5. Chiéu dai

cua cdc doan la:
Doan 1-2 dai 4000m;
Doan 2-3 dai 4500m;
Doan 3-4 dai 5500m,
Poan 4-5 dai 8200m.

Tai mat cat 5-5 du dinh xay mét dap tran. Khi luu Jugng bang luu luong thiét k&
Qqx = 1700m’/s thi muc nuéc trén dinh dap tai mat cit 5-5 1a zg = 17,95m. Yéu cau vé
dudng mit nude tuong ng trén song. Trong tinh todn lay o =1, §_.=0.

Tai liéu da cé: Cic mat cat 3, 4 va 5 ¢6 tai liéu luu Jugng va muc nude thuc do da
chinh 1y va vé& 1én thanh céc dudng Q ~ z ghi & bang sau:

Q, (m'ls) Z3, (M) Z, (M) zs, (m) Ghi chu

1000 15,76 15,30 14,60

1200 16,50 16,00 15,27

1500 17,58 17,00 16,23

1800 18,47 17,85 17,04

2000 19,13 18,45 17,61

2200 19,66 18,95 18,09 Poan nay dé
2500 20,37 19,62 18,74 kéo dai tai liéu

Cdc mat cit 1 va 2 khong ¢6 tai liéu luu luong. Dung tai liu dia hinh cdc mat cat
ngang va tit d6 tinh ra médun luu luong K = 0 Cy/h,, v6i n = 0,030 cha cdc mat cét

I, 2 va 3 cho & cic bang duéi day:



Mat cdt 1-1

z, (m) o, (m') B, () hy,» (1) K, (m’ls)

18,00 908 160 5.86 96200 B

18,50 989 164 6,02 109000

19,00 1092 168 6,40 123000

19.50 1157 171 6.76 137500

20,00 1243 173 7.20 154500

20,50 1330 175 7,61 171000

21,00 1419 179 7.92 187000

21,50 1511 185 8,17 204000

22,00 1606 193 8,32 220000
Mat cdt 2-2

z,(m) o, (m’) B, (m) hyps (M) K, (m’ls)

17,00 518 161 5,73 98000

17,50 1000 165 6,07 111000

18,00 1084 170 6,36 124000

18,50 1170 173 6.75 139000

19,00 1257 176 7.15 155000

19,50 1346 180 7,47 171000

20,00 1437 183 7.86 189000

20,50 1529 186 8.20 203000

21,00 €625 192 8,47 223000

21,50 1721 200 8.60 242000 i
Mat car 3-3

z, (m) ®, (m’) B, () hyps (1) K, (m’ls)

16,00 973 165 592 106000 |

16,50 1057 170 6,20 118000

17,00 1143 174 6,58 134000

17,50 1231 130 6.85 147000

18,00 1321 182 7.20 164000

18,50 1411 184 7,70 183000

19,00 1504 186 8.10 201000

19,50 1598 190 8,40 221000

20,00 1694 195 8,70 240000

20,50 1794 202 8,85 258000
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Chit y: R =~hy= %; K =oC+R ~0C hy =% h2/?

Giai:

. D6i v6i hai doan song 3-4 va 4-5 ta tinh dudng mat nudc bang phuong phdp
"modun siic can khong doi". Dudi day trinh bdy ca hai phuong phdp: Phuong phdp giai
bing v& clia Pavolopxki (dung dudng F(Z)) va phuong phdp gidi bang vé cua Bécnatxki
(dung dudng cong chuian ®(Z)):

Doan 3-4
Az
Q Q’ Z4 z, Az =— | z= Z3tZa
(10° wlls) | (10°m°1s?) (m) (m) (m) Q 2
(10°5%1m’°) (m)
1,0 1,00 15,76 15,30 0,46 46,00 15,53
1,2 1,44 16,50 16,00 0,50 34,80 16,25
1,5 2,25 17,58 17,00 0,58 25,70 17,29
1.8 3,24 18,47 17,83 0.62 19,20 18,16
2,0 4,00 19,13 18.45 0.68 17,00 18,79
2,2 4,84 19,66 18,95 0,71 14,70 19,31
2,5 6,25 20,37 19,_“6‘:.'_‘ 1 0,75 12,00 20,00
Doan 4-5
Az - Zy+12Z,
F = — 7z = -
Q Q2 Z, 75 Az Q2 2
(10° mPls) | (10°m°ls) (m) (m) (m) (10°*sm’) (m)
1,0 1,00 15,30 14,60 0,70 70,0 14,95
1,2 1,44 16,00 15,27 0,73 50,7 15,63
1,5 2.25 17,00 16,23 0,77 342 16,61
1,8 324 17,85 17,04 0,81 25,0 17.45
2,0 4,00 18,45 17,61 0,84 21,0 18,03
2,2 4,84 18,95 18,09 0,86 17,7 18,52
2,5 6,25 19,62 18,74 |+ 0,90 144 19,19

Tir hai bang trén vé dugc hai dudng F(z) cua 2 doan 3-4 va 4-5.

Ty 1é xich cha hinh v&:

- Trén truc z: lem ~0,5m (a=0.5)
- Trén truc F: lem ~1.107 i’ (b=1,n=7)
2 a 2 7
Vay: tgp=——10" = -0,5.10" = 3,46
Q?b 17002
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Z{m
1 (™) a)
20,0 ¢ \
Z3 ? - \
-~ “\
P
24 ?\ -
[ ~—~
18.0 To - -
D~ -
5511795 Ty la:
17 04 Tryc tung: 0,5m/cm
Tryc hodnh: 16'smem
16,0
15,0 ——t -
‘ P 3 4 S 6 7 &, 1208
0 P F(Z) 10 s'm7cm

Bai 10-1
Xuat phét tir zg = 17,95m ta tim duoc: z, = 18,52m; z; = 19,10m. (xem hinh a, bai 10-1)
b) Tinh lai bing dudng cong: chuidn (phuong phap Bécnatxki)
Hinh b bai 10-1 bi€u thi cich w& dudng cong chudn clia doan 4-5 tir hai dudng Q ~ z5 va

Q ~ z, va cich sir dung dudmg cong chuan ay dé tm z, khi biet zs = 17,95m, va
Q= 1700m/s; ta dugc z, = 18.5:5m.

x(m) b)

20t

191

17

+_— —

o emS

1
|
b
|
|
|
|
1

__.0__.....

Ty & Truc tung 0,5m/cm

Truc hoanh 10°s2mSem

7 N
0 10007 0,00, o,,zcog B0
Ty 18 tryc hoanh 500ms frm
Bai 10-1
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be tinh zy: ta cling lam nhu vay doi vaéi doan 3-4. Két qua ciling duge tri s z; Xap xi

nhu trén.

2. P6i véi 2 doan 1-2 va 2-3 ta dung tai liéu dia hinh dé tinh theo cong thic (10-12).

Dudi day la bang tinh cdc him d(z,), O(z,),\y(z,). y(z3).

Mt cat 1-1
i 1 Al s
(1) 1 (10°n°1s7) 2w il (1075 Inr’)
(10°nr") (1075 ) (107’
18.0 82.45 9.254 0.62 2.16 1.54
18.5 0781 11.80 0.52 1.69 1.17
19.0 119.20 15.13 0.43 1.32 0.89
19.5 1339 18.90 0.38 1.06 0.68
20.0 154.5 23.87 0.33 0.83 0.50
20.5 176.9 2924 0.29 0.68 0.39
21.0 2014 34.97 0.25 0.57 0.32
21.5 2283 41.62 0.22 0.48 0.26
220 258.0 48.40 0.20 0.41 0.21]
Mat cadt 2-2
r l /_\l')ﬁq All_n
; 3 : — == Dz, = Wiz
‘ ““ K 2em? 2K bz K2 (z2)
T 17.0 84.27 9.604 0.61 2.33 1.72 2.08 2.69
17.5 100.00 12,32 0.51 1.82 1.31 1.62 2.13
18.0 1174 15.38 042 1.46 1.04 1.30 1,72
18.5 136.9 19.32 0.37 1.06 0.79 1,04 1.41
19.0 156.3 24.02 0,32 0,93 0,60 0.83 1,16
19.5 181,2 29.24 0.28 0.77 0.49 0.68 0.96
20.0 206.5 35.72 0.25 0.63 0.38 0.56 0.81
205 2338 4]1.21 0.22 0.54 0.34 0.48 0,70
210 264.0 49.73 0.19 0.45 0.26 0.40 0.59
215 296.1 58.56 0.17 0.38 0.21 0.34 0.51
Mat cat 3-3
1 Al
Yy 5 2-3
y4 0" K- —_— Z
[63) 2g0)2 2K2 \V( 3)
16.0 94.67 11,24 0.54 2.00 2,54
16.5 111.80 13.92 0.45 1.62 2.07
17.0 130.7 17.96 0.39 1.25 1.64
17.5 151.5 21.61 0.34 1.04 1.38
18.0 174.5 26.90 0.29 0.84 1.13
18.5 199.1 33.49 0.26 0.67 0,93
19.0 226.2 40.40 0.23 0,56 0,79
19.5 2553 48,84 0.20 0.46 0.66
20.0 286.9 57.60 0.18 0.39 0.57
20.5 321.8 66.56 0.16 0.34 0.50
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Tu ket qua trén, v& imamhy hai ciap dudng P(z,). y(z,) coa hai doan song 1-2 va 2-3
(hinh ¢, bai 10-1). Tren phinth dé xuat phdt tir z; = 19,10 ta tim duge: z, = 19.435m:

z, = 19.73m.

Két qua ta ¢ muc nudic tthiiét ké trén song la:

— : 1 , e
Mai vat [ -1 22 300 4.4 |
1 - S {
Z (i) 19,93 1945 1 1910 18,52 17,95
Vé duong mat nude na+v tréén hinh d bai 10-1.
‘ Z(m)
¢j
2
o
S
M\Q{ﬂ' 18 A
=~ T4
J X
Z Wz
(i)( ) -—..—',.?4/ 17 (.i
(s'm”) 2.710°7 1 0 10 2107 (sm’)
-8
gy = :ya;_ 17007= o Truc tung O.Sm/cr‘alw .
n.5; Truc hoan' 4 10 VS/IT{
=0, 23112
Bai 10-1
) 2(m)
A
201
19
184
17
‘ Q717‘95
16 4 |
400 | 500 5500 8200 Tt
* ¥ {im)
151 1 A
2 3 5
Bai 10-1
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Cac hinh v€ z, b, ¢ bai 10-1 khi dung trong thuc t€ véi ty 1é xich cang Ién thi d6 chinh

Xac cang cao.

Bai 10-2. Trén song thién nhién, da ¢é 5 tram do muc nude va luu lugng. Khoang
cich gilta cdce tram la:

Tir (1-1) dén (2-2): 6000m;
Tu (2-2) dén (3-3): 5600m;
Tir (3-3) dén (4-4): 6000m;
Tt (4-4) dén (5-5). 6000m.

Tir tai liéu thuc do ghi dudi day, v€ dudng Q ~ z cua 5 tram do néi trén.

Q 4 Z, Z, Z, Zs

(n’ls) (m) (m) (m) (m) (m)
1000 +21,10 +20,70 +20,30 +19,96 +19,60
1500 21,88 21.45 20,96 20,62 20,20
2000 22,58 22,10 21,62 21,16 20,75
2500 23,22 22,74 22,22 21,71 21,22
3000 23.86 23,31 22,74 22,23 21,71
3500 24,45 23,86 23,22 22,48 22,14
4000 25,01 24,32 ; 23,72 23,13 22,55

L.

Tai tram 5-5 c6 xay mot cong trinh. Véi luu lugng thiét k&€ Qy = 3000n7°/s thi muc
nudc tai mat cat 5-5 trén cong trinh 1a (+ 22,40m).

V& duong mat nudc trén song (tinh mue nudce tai cdc tram 1, 2, 3, 4).

Yéu cau tinh bang hai phuong phar Pavolépxki va Bécnatxki.

Ddp s6:
Mat cit -1 2.2 3.3 4-4 5-5
z(m) +24,12 +23.,64 +23,18 +22,76 +22,40

Bai 10-3. Hai doan s6ng c6 chicu dai la:

Poan | - 2: I = 5000m
Doan 2 - 3: I = 6000m

Céc mat cat (1-1), (2-2) va (3-3) c6 tai lieu do dac dia hinh cho & bang sau:

15







Chuong XI
CHUYEN DPONG KHONG ON DPINH, BIEN POI DAN
TRONG LONG DAN HG

I. TOM TAT LY THUYET

Heé phuong trinh co ban (phuong trinh Xanhvonang):

0Q  ow _ (11-1)
6s+8t_0

_ o @ a v VY

& 8 g & g & CRR (11-2)

o day:

s 12 khoang cdch tir mot mit cat nao dé dén ddu kénh (mat cat 0 - 0);
t 1a thoi gian;

z 14 cao trinh mat nudc, k& tir mét chun nim ngang;

h la d6 sau.

0] [ 1

Hinh 11-1

Giai hé phuong trinh trén cung véi di€u kién bién va diéu kién ban ddu, sé cho nghiém
duéi dang:

Q= Q(s,t)} (11-3)
z =z(s,t)

hoic: Ve V(S’t)} (11-4)
h = h(s,t)
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Diéu kién bién thuong cho duéi dang: dudng qué trinh bién déi cha luu lugng hodc
muc nudc & hai ddu, chang han cho biét:

Qu(t)

va z.(1)

hodc: zy(t)
va Q0

C6 nhiéu duong 161 va phuong phap <u thé dé gidi hé phuong trinh trén. Trong séach
nay, chi nhac lai mot phuong phép giai ;gan ding, don gian nhat: phuong phép sai phan,
trong dé bd qua cdc s6 hang qudn tinkh v s¢ hang bién d6i dong ning, hodc goi la
phuong phép trang thai tuc thoi.

Day 13 mot phuong phédp c6 khdi lugmg tinh todn it nhat, tuy né chua thé hién dugce
ddy du quy luat, nhung trong diéu kién khong dung mdy tinh dién t& dé khac phuc khé
khan vé khéi luong tinh todn rat 16n cua cic phuong phdp chinh xdc hon, thi ciing c6 thé
dung phuong phap nay dé giai cdc bai todn cla san xudt. Hién nay, nh& c6 may tinh dién
tlt, xu huéng chung 1a giai hé phuong trimh trén bang cdch sai phan hod phuong trinh day
da. C6 thé tim hiéu van dé nay mot cach day di va ch: tiét hon trong cuén "Thity luc
dong chay hd" ctia GS Nguyén Canh Cann xuat ban nam 1998.

N 7 P » ’ ' av - P a2
He phuong trinh (11-1). (11-2) bo qu:a 30 hang quan tinh &5{ va s hang bién doi
g

A oV
dong nang —v —ét_ con lai:

Q) dw
. Sty 11-5
(3S+5€: 0 ( )
e vM_QQ (11-6)
0 (C!R K?

hoac: oh_ = R 'Q‘ (11-6”)
Js K2

Dé sai phan hod phuong trinh, ta chia kénh thanh nhimg doan dai As va chia théi gian
thanh nhitng khoang At .

Dé tién dién giai, ta ditng c4c ky hiéu sau: trén mot doan kénh dai As , céc yéu t6 thuy
luc clia mat cat trén duoc ky' hiéu véi chi s6 (1), cdc yéu t6 thuy luc clia mat cat duéi duoc
ky hiéu véi chi s6 (d), cdc yéu 16 thuy luc trung binh cta doan kénh duge ky hiéu véi dau
(-) & trén dau chif; cdc y&u t0 thuy luc & dau thoi doan duge ky hiéu bang dau (') (mot
phay), cdc yéu 16 thuy luc lic cudi thdi doan duoc ky hiéu bang dau (") (hai phdy).

Nhu vay, phuong trinh lién tuc (11-5), duge viét duwéi dang sai phan 1a:

_ﬂ_[w Q Q- QZ}: o' -

AsS 2 2 At
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hodc dat W = .A s 1a thé tich nudc trong doan s6ng, ta cé:
Qi +Q; Q4 +Qj W' W

2 2 At At (11-7)
Phuong trinh dong luc (11-6) hoac (11-6") viét cho liic cudi thoi doan la:
) , QH ,6”’
Zy - 74 =-F—As (11-8)
I
hoac: Q" =z K"4y— (11-9)
As
hoac: Q" =+K" i+f—1—'—_—Ed— (11-9Y)

Duéi day trinh bay trinh tu giai bai toan:
Kénh dugc chia thanh n doan tir mat cat (0 - 0) dén mit cat (n - n). Diéu kién bién di
cho: & ddu trén biét Q(t) va & dau dudi biét z (t) chang han.

Trang thai ban dau: biét luu luong va muc nudc & tit ca cadc mat cét lic t = 0:

Ta phai tim céc tri s6 tuong img lic t=1At, tic:

Q: .,Q7,Q%.....Q"

”

n LJ
Z] s 25 e Zp

n
Q b

Z

D61 véi (n + 1) cap tri s6 (Q", z") ta ¢6 n cap phuong trinh (11-7) va (11-9) clia n
doan,va thém hai diéu kién bién di cho:

n
Q() = Qo(t:lAl)

n

Zn = Zpa=1an
Ciéch giai cu thé nhu sau:
- Boi véi doan 0-1: bigt Q) ,Q}, z;, W' va Q7 ta phai tu cho z], giai hé phuong trinh
(11-7) va (11-9) sé€ tim dugc Qf, z{ (cdch giai hé phuong trinh s€ ndi sau).
- Tiép sang doan 1-2: biet Q|, z}, Q), z;,, W' lai biét Qf, z| tir két qua caa doan
trén, ta s€ tinh dugc Q} va zj.

n

- Cr 1am ti€p tuc the cho cac doan khdc, cudi cung sé duge Q7 , z7.
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Tat ca céc cap tri 6 Q", z' tim ra di déu nghiém ding phuong trinh va thoa man diéu
kién bién & ddu trén Q! mhung chua thod man diéu kién bién & dau duéi z; va phu
thudc tri s8 z,, tu cho mét cach tuy ¥ & dau trén.

Ta lam lai nhu trén véi tri 6 z, tu cho khdc, s€ duge hé nghiém khac.

Cut 1am nhu th€ d6i véi nhiéu tri s¢ 2! tu cho khdc nhau va v& nghiém thanh dudng
quan hé z" ~ Q}, Q] ~ z|, z] ~ Q}....... Q& ~ z,, r6i dung cdch giai bang v& nhu

hinh 11-2 duéi day, ta sé tirn duge hé nghiém thoa mén ca dicu kién z;, da cho.

ZY,

Hinh 11-2

Bay gi néi cdch giai hé phuong trinh ¢11-7) va (11-9) hodc (11-9”) d6i v6i méi doan:

Biet: Q,,z ,Q, .z, WvaQ(.z;, tim Qjva zy

a) C6 thé giai bﬁmg cach tinh ding dan: gia thi€t z s& biet W" va thay vao (11-7) s&
tim dugc Q7, déng thoi thay vao (11-9) hodc (11-9°) sé tim duge Q" va tir d6 ciing tim
duge Qj =2Q"-

Néu hai tri s6 Qj tinh theo (11-7) vé tinh theo (11-9) 4y giong nhau thi duoc; néu
khong ta phai gia thiét lai z vatinh lai.

b) D€ tranh viéc tinh thir din nhu thé, di c6 nhiéu phuong phap gidi bing v&. Dudi day
la phuong phdp gidi bing V& cla Ackhanghenxki: viét lai phuong trinh lién tuc

(11-7) dudi dang:
Q " _ N (Q[ Qd __H_' w”
2 At ) At
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Wll

~ — u+ Tl A
Q ' At
. _Qi-Qy W
T dé: T'=-- 11-10
rong d6 > + At ( )
T' 1a s6 da bié€t vao lic dau thoi doan.
Dit: Q" +T =A (11-11)
Phuong trinh s€ thanh:
. w’l‘
"= A= 11-12
Q=A-— (11-12)

Theo (11-12) ¢6 thé v& dugc ho duong quan hé¢ Q'' ~ Z" hoic Q''~ h''ldy A Iam thong

"
-t

s0 (ho duong nay vé nét chdm gach trén hinh 11-3). Dudng ¢6 A = 0 13 dudng % ~Z

vé theo diéu kién hinh hoc cha long din, c4c dudng khac 13 hinh tinh ti€n cia né.
Mat khdc, viét lai phuong trinh dong tuc (11-9) hodc (11-9°) duéi dang:

- [2z]-Z"
Q"=+ K" (11-13)
As
| |ni-R
hOf_lCI Q"—_-i K" l+2T' (11-13%)

va theo (11-13) hoac (11-13’) ta v& dugc ho quan
he (Q" ~ Z" hoac Q" ~ h'") ldy z7 (hoac h”) lam
thong s6. Ho dudng nay vé bang nét lién trong " NN
(hinh 11-3).

C6 hai ho dudng 4y (hinh 11-3) bi€t Q7 ta s€ tinh
dugc A theo (11-11); lai biét z{ giao diém clia hai

dudng cong véi thong s6 A va z; s& cho Q" va

Z'' tir d6 tinh ra:

Qi =2Q" - Qq (11-14) Hinh 11-3
zh =27"- 2! (11-15)
II. BAI TAP

Bai 11-1. Mot tram dién dat & cudi kénh dan, 1am viéc véi luu lugng thay déi trong
ngay, cho & bang 1-A dudi day:
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Kénh dan dai / = 20 kmn, & dalu trén muc: nwdic lkmémg doi, & cao trinh (+ 60,00m) kénh
lang tru mat cat hinh thang ¢ by = 40m,1m = 2,,n = 04020, i = 0,00006. Déau kénh trén co
ddy 0 cao trinh (+ 56,00m1) dau dudi c& didy 0y cao: triink (-+ 54.80m).

Tinh quy lu4t dién bién c:la muc mucc: vé luu lwomg trén kénh, kénh chia 1am bén doan
bdi cdc mat cat 0, 1, 2, 3, 4.. tramg théi ibam «daw «cheo & bamg 1-B.

Bang 1-A. Qué: trimh dién biéén: luru llugnyg & cwéi kénh (tram T.D)
theo yéu caw jphiat: diiém trromg ngay

t, (gio) Q,m’ls t, (gid7) Q,, mtls t, (gic) ,m'ls
0 165 8 11500 16 60
1 195 9 1150 17 60
2 215 10 160 18 60
3 215 11 160 19 90
4 215 12 1133 20 120
5 215 13 1 21 130
6 200 14 85 22 140
7 180 15 (60) 23 150
] =0 165 |
Baing 1--B.. Tiramngg tihdii tham dlau
Mat cit 0-0Q 1-1 2-2 3-3 4-4
T 0 seoe | 10000 | 15.000 | 20000
Cao trinh day (m) 565,000 55,70 55,40 55,10 54,80
Luu luong ban ddu Q', (m7'/'s) 11655 1165 165 165 165
Muc nudc ban dau z' (m) 60),000 59,710 59,40 59,10 58,80
Do sau ban dau h', (m) 4,000 4,00 4,00 4,00 4,00
a) 0
7 +610.0) ;Z°=comsm|. " 2
= | e
| ! :
——
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Giai:

Kénh di duoc chia thanh bén doan déu nhau dai:

As =15000 m. Taldy At =3600 s = 1gio.

Trong bai todn nay, vi cic doan kénh hoan toan gidng nhau, nén ta dung bién s6 do
sau h tién hon la dung bién s6 muc nude z, nghia 1a dung hé phuong trinh (11-7) va

(11-9") hoac (11-12) va (11-13").

Nhu vay, chi cin v& moét luéi dudmg Q ~h theo (11-12) va (11-13"), chung cho bén doan.

Dé chuin bi vé ludi duong Q ~ h néi trén, ta tinh trudc cic yéu t6 thuy luc cia long

din K (h) va —Av%—(ﬁ) & bang 1 - C dudi day:

Bang 1-C

_ ) — \%\Y%

h,(m) W, (m°) X, (m) R, (m) CVJR , (mis) | K, ms —A—t-,(mj/s)
3.0 138,00 53,42 2,59 94,5 13.030 -75,0
3,2 148,48 54,31 2,73 97.5 14.500 -60,4
3.4 159,12 55,21 2,89 101,5 16.200 -45,7
36 169,92 56,10 3,03 105,0 17.800 -30,7
3,8 180,88 57,00 3,17 108,0 19.500 -15,4
4,0 192,00 57,89 3,32 111,5 21.300 0
4,2 203,28 58,79 3,46 114,5 23.300 17,7
4,4 214,72 59,68 3,60 117,5 25.300 31,6
4.6 226,32 60,58 3,73 120,5 27.400 47,7
4.8 238,08 61,47 3,88 123,5 29.500 64,0
50 250,00 62,37 4,01 126,5 31,600 80,6

Trong bang 1 - C da lay —Av! bang 0 lic c6 do sau
t
h = 4,00 m (c6 thé 1am nhu vay dugc vi trong cdc phuong
trinh tinh todn, chi can s6 gia AW chit khong can tri s6
thé tich tuyét d6i cua nuée trong doan kénh W).

W -
Tir bang 1 - C, ta v€ thanh cac dudng quan hé v h

vi K~h dé tién noi suy cdc tri s6 h trung gian khéc
(hinh b, bai 11-1), nho d6 vé duge ho dudong cong:

_ W _
Q=(A—E] = f(h)

Bai 11-1
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véi A la thong s6: A =0, 10, 20,.....

va ho dudng: Q = K\/ 0,00006 +

2(h, - h)
5000

Két qua tinh Q = f,(h) ghi & bang 1-D dudi day:

Bang 1-D: (trich mot doan)

=f,(h) véi h, 1a théng s5 (hinh c, bai 11-1).

_ _ h, =390 m h,=39m h,=4,00m

h (m) | K(n'ls) — = : —

JA0S | Q (m'ls) | 3OO0 | Q (mis) | J(10°) Q (m’ls)

420 | 23300 - - - - -20 - 104,0
4,15 | 22750 - - - 20 -102,0 0 0
4,10 | 22250 -20 -99,5 0 0 20 99,6
405 | 21800 0 0 20 97,5 40 138,0
4,00 | 21300 20 95,4 40 135,0 60 165,0
395 | 20800 40 131,5 60 161,0 80 186,0
390 | 20350 60 157.5 80 182,0 100 203,5
385 | 19900 80 178,0 100 199,0 120 2180
3,80 | 19500 109 195,0 120 214,0 140 231,0
375 | 19100 (20 2095 140 2260 160 2420
3,70 | 18650 149 21,0 160 236.0

3,65 | 18200 160 230,0

Ti€p tuc lam nhu trén véii nhiéu tn s6 h, khac nita.

Hinh c dudi day vé mot doan ciia ludi dudng Q= f,(h)vd Q=1f,(h) néi trén.

24

///AI.'

>@@E@
‘ '.\-\_\-

c)

\
W \:v 7\7\1\)‘1

'
o

: \
VA \\ \

Bai11-1

6(;“/5)




Bay gi¢ tién hanh tinh todn trang thai lic t = 1 gid, biét:
- Trang thdi ban dau, lic t =0 gio la:

Q; =Q =Q; =Q; =Q; =165m’/s;

h, =h, =h}, =h} =h), = 4,0m.
- Va diéu kién bién ldc t = | gid la:

h” = 4,0m; Q% =195m’s .
Ta s& tu cho Q” cdc tri s6 162, 165, 167, 170m’/s dé tinh Q?, h?, Q3, hj}.....Q%,
h), tuong img:

Poan 0-1: Q! =165m’/s ; h! =4,0m; Q) =165m’/s; h| =4,0m; h'=4,00m.

—_— = =O

At 2 At
he | Q0 | A=QI+T Q' b’ Q LHE IO
) | @ (3) @ (5) (©) (7) ®
400 | 162 162 1615 | 40075 | 161 | 4015 | 59,715
4,00 | 165 165 165,0 4,00 165 4,00 39,70
4,00 167 167 168,0 3,99 169 3,98 59,68
4,00 170 170 171,5 3,985 173 3,97 59,67

Ghi chii:
Cot (2): tri s6 Q, wr cho;

Cot (4) va (5): tra trong hinh c, giao diém clla hai ho dudng c6 A= Qg + T' va hy = hj,.
Cot (6) va (7): tinh tir cot (4) va (5) bang cdc cong thic (11-14) va (11-15).

Sang doan 1-2 ta s€ 14y két qua Q] ~ h{ &tréndétinh Q) ~ hj.

Doan 1-2: Q, =Q}, = 165m’/s ; h| =h}= 4,00m; h=4,00m. 20 =0 T'=0.
b Q A Q" b Q h3 2
4015 | 161 161 159,5 4,025 158 4035 | 59435
4,00 165 165 165 4,00 165 4,00 59,40
3,98 169 169 m 3,965 175 3,95 59,35
3,97 173 173 177,5 3,935 182 3,90 59,30
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Doan 2-3: Q, =Q%4= 165m’s; h) =h}= h'=4,00m; — =0; T =0.

At
h% Q5 A. Q" h" Q3 h3 24
4,035 158 158 153 4,06 148 4,085 59,185
4,00 165 165 165 4,00 165 4,00 59,10
3,95 175 175 182 3,90 189 3,85 58,95
3,90 182 182 198 3,79 214 3,68 58,78

Doan 3-4: Q, =Q',= 165 m’/s; h, = h,= h'= 4,00m; - =0 T=0.

h} Q3 A Q" h" Q% hy z)
4,085 148 148 137 4,13 126 4,175 58,975
4,00 165 165 165 4,00 165 4,00 58,80
3,85 189 189 214 3,665 239 3,48 58,28
3,68 214 - - . . - -

Tir két qua tinh trén, ta v thanh céc dudng Q; ~ 27, Qj ~ 27, Q{ ~ 2.

Q% ~z% , Q) ~z (hinhd, bai 11-1) réi gidi bang vé& nhu chi din bing chiéu mii tén
trong hinh d ta dugc két quia lict = | gid nhu sau:

Mat cét Q, (m'ls) h, (m) z,{m)
0-0 167,2 4,00 6,00
1-1 167,7 3,99 59,69
2-2 169,8 3,98 59,38
3-3 176,2 3,94 59,04
4-4 195,0 3,82 58,62

Chuyén sang thoi doan tthi hai, ta lai 1dm nhu trén: biét trang théi lic ban ddu thoi
doan t =1 gi®d) theo két qua vira tinh & trén va diéu kién bién ldc t = 2 gid, ta s€ tinh duoc
trang thai lic cudi t = 2 gid.

Cit nhu thé ti€p tuc 1am cho dén t = 24 gio (xem két qua d bang 1-E).

Chi ¥ rang & day, sau khi tinh dén t = 24 gid ta thdy trang théi lic t = 24 git khong
triung véi trang thdi lic t = 0 gid, nghia 1a nghiém chua cé tinh chat tuan hoan. Vi diéu
kién bién da cho & day c6 tinh chat tuan hoan véi chu ky 24 gid, nén trang thai chay
trong kénh ciing phai cé tinh chat tuan hoan. Néu nghiém chua tudn hoan thi 1a do diéu
kién ban dau d3 cho lic t = 0 chua ding quy luat chay trong kénh.
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Do d6, chiing ta ti€p tuc tinh cdc gid 25, 26... cho dén gio t = (24 + 13) gid s& thdy
trang thai chay khi nay gdn phll hop véi trang thdi chay lic t =13 gio.

Z(m)

| ]

|

|

d)

0y 0 0, 0f

Bai 11-1

0, Omk)

(195m’is)

Ching ta 14y két qua trong khodng thdi gian tirt = 13 gio dén t = (24 + 13) gio lam
dap s6 bai toan. (Néu cé diéu kién tinh thém nita dé bé hin mat chu ky ddu tién ma 14y

két qua tir lic t = 24 gid dén luc t = 48 gio lam dap s thi cang chinh x4c).

Bang 1-E. Két qua tinh toan (dé¢ don giin, & day chi ghi lai Q, z cia ba mat cit 0, 2, 4)

L (gid) Z, (1) Qo (mls) | 2. (m) Qy, (mls) zs, (m) Q.. (m'ls)
1 2 3 4 5 6 7
0 60,00 165,0 59,40 165,0 58,80 165
1 60,00 167,2 59,38 169,8 58,62 195
2 60,00 171,8 59,31 179,0 58,22 215
3 60,00 180, 1 59,21 1859 57,80 215
4 60,00 1859 59,15 189,2 57,36 215
5 60,00 189,1 59,12 190,4 56,80 215
6 60,00 189,9 59,11 190,1 56,33 200
7 60,00 190,7 59,09 192,5 56,56 180
8 60,00 192,3 59,06 194,7 57,50 150
9 60,00 192,9 59,10 186,6 58,12 150
10 60,00 185,7 59,21 1773 58,36 160
11 60,00 1783 59,27 176,9 58,53 160
12 60,00 173,8 59,34 166,1 58,79 135
13 60,00 161,3 59,74 151,3 59,14 110
14 60,00 140,4 59,64 1242 59,46 85
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1 2 3 4 5 6 7
15 60,00 105,8 59,81 94,2 59,73 60
16 60,00 7129 59,91 65,6 59,86 60
17 60,00 66,42 59,93 @24 59,89 60
18 60,00 6082 | 59,93 58,6 59,89 60
19 60,00 69,63 59,90 76,2 59,82 90
20 60,00 93,14 59,83 98,3 59,68 120
21 60,00 111,2 59,76 117,8 59,55 130
22 60,00 122,7 59,70 1254 59,44 140
23 60,00 132,1 59,65 137,6 59,33 150
24=0 60,00 141,1 59,59 144,9 59,18 165
25=1 60,00 151,1 59,50 160,2 58,89 195
26=2 60,00 | 1635 59,38 172,1 5846 | 215
27=3 60,00 1759 59,26 183.8 58,04 215
28 =4 60,00 182,7 59,18 186,6 57,62 215
29=5 60,00 188,4 59,13 190,92 57,14 215
30=6 60,00 189,2 59,10 190.8 56,83 200
31 =7 60,00 191,9 59,07 193,7 57,07 180
32=8 60,00 192,0 59,07 191.6 57,75 150
33=9 60,00 191,3 59,13 183,8 58,24 150
34=10 | 60,00 181,9 59,24 175,3 58,45 160
35=11| 60,00 1758 59,30 174,1 58,60 160
36=12 | 60,00 171,2 59,36 164,4 58,84 135
37=13 | 60,00 161,0 59,48 150,3 59,16 110

Bai 11-12. Mot kénh tieu ho dai 32km, mat cit hinh thang c6 b = 45m; m = 2;
n = 0,020. Pdy kénh d4u trén & cao trinh (+ 0,20m), ddu duéi cao trinh (- 3,00m), do déc
day kénh:

= 22 00001

~32.000
G ddu trén luu lugng chay vao kénh khong déi bing Q, =31,6m’ls = const.

3 ddu duéi muc nude dao dong theo thuy tridu theo dudng quaé trinh z,(t) ¢6 chu ky 25
gio ghi & bang 2-A dudi day. Tinh qua trinh dién bién luu lugng & cudi kénh va qua trinh
dién bién muc nudc & ddu kénh.

Chia kénh thanh bdn dioan bing nhau bdi cac mat cit 0, 1, 2, 3, 4 dé tinh.

Trang thdi ban ddu: Cho Q, z tai cic mat cat & bang 2-B.
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Bang 2-A. Qua trinh muc nuéce & cudi kénh

t, (gio0) z,, (m) t, (gio} z.,(m) t, (gi0) Z., (m)
0 -0,155 9 + 1,435 18 +0,82
1 - 0,18 10 + 1,50 19 + 0,70
2 -0,135 11 +1,43 20 + 0,55
3 -0,035 12 + 1,34 21 + 0,35
4 + 0,16 13 +1,25 22 +0,14
-5 + 0,50 14 + 1,165 23 - 0,025
6 + 0,90 15 +1,09 24 - 0,105
7 +1,18 16 +1,01 25 - 0,155
8 +1,33 17 + 0,92
Bang 2-B. Trang thdi ban diu
Mat cAt 0-0 1-1 2-2 3.3 4-4
Cao trinh ddy (m) +0,20 - 0,60 - 1,40 -2,20 - 3,00
Muc nudce ban dau (m) + 1,47 +0,85 +0,38 + 0,05 - 0,155
Luu lugng ban ddu (m'/s) 31,6 343 41,6 49,8 572
Ddp so:
t, (8i0) Zo, (m) Q. (m’ls) t, (gi0) Zo, (M) Q.. (mls)
0 1,47 + 57,2 13 1,80 ‘+:"68,3
1 1,46 50,2 14 1,76 67,0
2 1,45 379 15 1,72 64,1
3 1,44 23,6 16 1,68 63,5
4 1,44 -39 17 1,65 64,6
5 1,43 - 53,6 18 1,62. 66,3
6 1,43 -924 19 1,59 69,5
7 1,43 -91,1 20 1,57 74,4
8 1,47 - 65,7 21 1,55 81,4
9 1,62 -390 22 1,53 " 82,8
10 1,75 -34 23 1,51 71,0
11 1,82 "+ 54,6 24 1,49 65,3
12 1,84 +67.5 25=0 1,47 57,2

Bai 11-3. Nhu bai 11-2, chi khic 13 § ddu trén, luu luong bién déi theo mot dudng qué
trinh lii kéo dai 50 gi¢ ghi & bang 3-A dudi day:
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Cic s6 liéu khac khong c6 gi thay déi, ké ci trang thdi ban dau.

Bang 3-A. Pudng qua trinh luu lugng & dau kénh

t, (810) Q,. (mls) t, (510) Q,, (m'ls) t, (8i0) Q,, (m’ls)
0 31,6 17 2748 35 64,8
1 31,6 19 223,0 37 58,6
3 35,0 21 192,8 39 53,6
5 50,5 23 158,6 41 49,9
7 118.4 25 1348 43 42,6
9 228,7 27 116,5 45 38,0
11 358,0 29 103,1 47 35,0
13 469,0 31 90,4 49 31,6
15 356,0 33 74,6 51 31,6
Pdp so:
t, (i0) Zy, (M) Q.. (m’ls) t, (8i0) Zo, (m) Q.. (m’ls)
0 1,47 57,2 27 3,08 171,9
I 1,46 50,2 29 2,85 132,4
3 1,48 23,6 3] 2,06 59,0
5 1,67 -529 33 2,45 52,1
7 2,39 - 81,8 35 2,32 53,9
9 3,48 +69.8 37 2,25 89,1
11 4,56 175.6 39 2,15 89,4
13 5,43 293.9 41 2,02 84,2
15 5,32 338,7 43 1,89 80,0
17 4,88 376,0 45 1,78 81,0
19 4,42 328,2 47 1,68 78,2
21 4,05 285,2 49 1,58 77,0
23 3,68 2463 51 1,48 63,2
25 3,36 206,7
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Chuong XII
CHUYEN PONG CUA BUN CAT TRONG LONG DAN HG

L. TOM TAT LY THUYET

1. Thanh phan dé hat chat lo lirng

Mu6n biét tinh khong dong nhdt cta bun cat, ngudi ta ding phuong phdp phén tich
thuy luc hodc co hoc dé chia chét lo limg thanh nhiéu t6 c¢6 thanh phdn d6 hat khic
nhau. Gia sir bun cit dugc chia thanh n t6 thi do thé thuy luc nhé nhat va 16n nhit caa
tmg t6 ldn lugtla: W =W _ Wi W, +Wai W, =W, 5. W, =W

D9 tho thuy luc trung binh clia t6 thit i W, duge xdc dinh theo céng thitc Giamarin:

Wri z“lj(wi + W, + WiWi+|) (12-1a)
Hoac theo cong thite Gotunxkai:
W :iowi +W,,) (12-1b)
D6 thé thuy luc trung binh cta ca méu bin cdt gém n nhém xdc dinh theo cong thic:
W, :ii‘pi Wk (12-2)
i=1

trong dé: p; 13 ham lugng don vi cla té thif i.

Biéu thi thanh phin do hat bang dé tho thuy luc trung binh mang mot s nhugc diém
(xem bai 12-1). Dé xét thanh phédn do hat dugc phii hop véi thuc t€ hon c6 thé dung cac
tham s6 cua dudng cong phan phdi hat dudi dang loga sau day:

Pw =f(W)=1—C(an~l+é~) (12-3)

trong do:
Pw - ham luong don vi cta cat bun c¢6 d6 tho thuy luc nho hon W;
c= -—v?i ty s6 giita d6 tho thuy luc 16n nhat va do tho thuy luc dang xét;
C - hang s&, xdc dinh theo (12-5).
Tinh W Cva W__ theo cdc cong thic:

max * min
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nB+ o 14+ | =104 (12-4)
B a, a
Cma=%2l pmporsd
of B
1 C+l1
1 = 12-6
nTl+n C (12-6)
trong do:
wmax . - Wm.ax . _ W3 v — P2 . — a
B-— W3 "n_'\vmjn’a—vvz,a_pfi’a]_a—la

3 day: P, » P - ham luong don vi clia 6 thit 2 va 3 (trong trudng hop s6 t6 duoc chia ra
n > 3, ta gép chiing thanh 3 nhém sao cho dudng cong giai tich phli hop nhét véi thuc t&);

W,, W - d6 tho thuy luc Ién nhat va nhd nhat trong t8 thit 2.

2. Sitc tai cat lo limg cia dong chay
S6 luong chat lo limg ma dong chdy mang theo trong mot don vi thé tich goi 1a d6
duc cha dong chay, ky hiél 3, . '

Khéi lugng t6i da chét lg limg ma dong chay c6 thé mang theo khong gay ra béi liang
goi la sic tai cat dong chay, ky hiéu py. VE ban chat, sirc tai cdt dong chay la d¢ duc
dong chay & trang thdi bao hoa.

C6 nhiéu phu’dng phédp xdc dinh siic tai cdt dong chay. Hau hét cac nha nghién ciu
déu cho ring sic tai cdt dong chay khong nhimg phu thudc vao céc yéu t6 thuy luc cia
dong chay (luu tdc, chiéu sau, do déc, do nhdm...) ma con phu thudc vao s6 lugng va
chat lugng chit lo litng. Nhung ddnh gid mic do ash hudng cla timg yéu t6 riéng biét
d6i véi sic tai cat dong chay c6 nhiéu 1ap luan khdc nhau. Dang chit y nhat la sy khac
nhau trong viéc biéu thj dac trung thanh phdn do hat clia bun cdt trong cong thifc sic tai
cat dong chay.

Thudc nhém thit nhat 1a cong thuc sic tdi cét dong chay ding tri s6 do tho thuy luc
trung binh W_ dic trung cho thanh phan d6 hat bin cat. C6 thé ké ra cdc cong thifc sau:

Cong thitc Giamarin (1948):
\

14 .
pr = 0022 | %—J"ifﬁf cho 2< Wo < 8mmis
A ¢

Rvi .
pr = llv\f—w— che 0,4 < Wo < 2mmls

0

> (12-7)
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Cong thuc Abalianxo (1956):

pr =0,018 (12-8)
R Wy
Cong thitc Lévi (1960):
3
pr =020 (12-9)
gR Wy
Cong thitc cua Gy ban séng Hoang (1959):
g2
pr =0034 —— (12-10)
(R _\"—\/'_())3/4
Cong thitc Saomian (1948):
f v
=O,8V3 —,_.—-25 (12-11)
T
W,
Cong thitc Mikhéép (1950):
R.uT-W
p =430 - T T (12-12)
u

Trong cdc cong thic sirc tai cat dong chay thudc nhom th 2 ngudi ta d cd ging ding
nhimg tham s8 khac thay cho tri $6 d¢ tho thuy luc trung binh dé bi€u thi phan b thanh
phan do hat cha bun cat. Trong cdc cong thifc d6 khong nhitng ¢6 thé xéac dinh sifc tai
cat dong chay tdng cOng ma co thé tinh cho timg nhém hat ¢ kich thuéc cho trude
(cong thitc Khatratorian, Carausép, Rétxinxki..v.v). Ta phan biét cdc trudng hop tinh
todn sau day (theo so dé tinh todn Khatratorian).

a) Trudng hop hat c6 do tho thufr luc 16n nhat khong vugt qud kha nang dong chay tic la:

o S Wiy (12-13)
trong d6: [W_ ] la do tho thuy luc 16n nhat cho phép cia dong chay:
(W_,.]= o,ossv( - Y&] i/ (12-14)
v

(v, = 0,05 m/s).

Lic d6 stic tai cat cha dong chdy khong phu thuoc gi wao do duc ban dau p,va xédc
dinh theo cong thic:

W W] =W,
pr =Cr (m[ ma]_| ['“\{’;] J (12-15)

max ]
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b) Trudng hop W, .. > [W

CT [Wmdx]_ Wi
ClW_ .. —-W.,

pr tinh theo cong thic (12-15).

max): SUC tai cat dong chdy s€ phu thudc vao p,. Néu

p, > J dong chay duoc bdo hoa vai tdt ca cdc thanh phan. Lic d6

Long dan s& khong bi boi 1ap néu nhu do duc ban ddu khong vuot qua sic tai cat
dong chay.

N&u cin biét sifc tii cdt dong chdy cho nhém hat i ¢é thé diing cong thic:

W, W, -W,
=C-|1 i+l TVi+4l 12-16
P T( " Wi Wmax ] ( )
W
CT( [ mdx ]J
¢) Trudng hop W_.. > [W, ] nhung p, < ™" 2 mot bo phan hat s& bi

Cll- Wmax
Wmin

lang xudng, bat ké do duc ban diu 1a bao nhiéu, ké ca trudng hgp py > py Trudng hop
nay sic tai cat dong chay khong dat duge, vi mac du hat thé dugc biao hoa nhung hat
min van khong du. D6 duc phan gidi s€ hinh thanh va x4c dinh theo cong thic:

W, W, -W,

=pr —(C;y-Cy)|In - 12-17

Pk =Pt —(Cr = 0)( W, W, J ( )
trong do: W,(=—C———T—;c—:Q

aT‘_aO
C = 200[W,,,]
G =Cpy
a; =200 ; a, - S

Pé danh gid mic do bio hoa clia dong chdy, ta sir dung khai niém hé s6 sir dung siic
tai cat dong chay:
K, =Px (12-18)
Pr -
S6 luogng chat lo limg trong méi don vi thé tich bi ling xudng la:
P1=Po~ Pk (12-19)

Vi trong méi ngdy dém cé 24 x 3600 Q(m’) nudc cé chita bun cét chidy qua nén khai
luong biin cdt ldng xudng trong thdi gian do la:
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M ;e = 86400 (py - px)Q, (kg/ngay dém ) (12-20)
trcng do:
Por Py - linh bing kg/m’;
Q - tinh bdng m"s;
Chiéu dai ma s6 luong bun cdt du ldng xuéng ké tir mat cit ban dau la:

-4
W,

treng d6: q - luu lugng don vi;

W, - do tho thuy luc nho nhat trong bun cidt lang xudng.

IL. BAI TAP

Bai 12-1. C6 ba miu cét sau day, danh s6 1. 2, 3. Hay xdc dinh d¢ thé thuy luc trung
binh cta tirng nhém.

Ham lugng dom vi cta cdc nhém ¢6 W' (imm/s) bang
Mau cat —
0,047 = 0.09 0,09 + 0,21 021--227 2.27 + 6,63 6,63 + 26,0
B 0.143 0.195 0.478 0,156 0,028
2 (0,380 0,250 0,200 4,110 0,060
3 - 0,250 0,500 0,250 ' -

Gidi: Trude hét ta xdc dinh do tho thuy luc trung binh cia timg nhém ding cong
thic(12-1a) chang han:

W, = —;-(0,0474,- 0,09 +./0.047.0,09) = 0, 06 ram/s

W, = %(0,094» 0.21+0,00.0.21) = 3,15 mm/'s

Wis = %(0,21 +2,27+40,21.2,27) = 1,06 mm/s

Wiy = %(2, 27+6,63+2,27.6,63) = 4,26 mmu/s

Ws = %(6‘ 63+26.0+ 6.63.26.0)= 15,26 mmi's

Sau d6 4p dung (12-2) tinh do tho thuy luc trung binh cho c& méu. Vi du d6i véi mau 1
taco:
w =0,143.0,06+0.195.0,15 + 0,478 .1,06 + 0,156 .4,26 + 0,028 . 15,26 =
=0,01 +0,03+0,51+0,67 + 0.43 = 1,65mrls
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Tinh todn tuong tu d6i v3i mau cdt 2:

W, =P Wg + P2Wey + P3Wes + pyWry + psWis = 1,65 mm/s

D61 véi mau cit 3 chi ¢6 ba nhom:

W, = Wi+ pWi + psWe, = 1.64 mmls

Nhu vay 12 mac du 3 méu cét c6 thanh phan do hat hoan toan khdc nhau nhung van ¢6
thé ¢6 mot tri s& do tho thuy luc trung binh giéng nhau.

Bai 12-2. Tinh do tho thuy luc trung binh cua miu cat 1 & bai (12-1) sau khi gop nam
nhém lai thanh ba nhém sau day: < 0,21 mm/s; 0,21 + 2,27 va > 2,27mm/s. Lan luot
dung cong thitc (12-1a) va (12-1b).

Ddp s6: W_= 2,25 mm/s va 1,95 mm/s.

Bai 12-3. Ciing nhu s¢ liéu trong bai (12-2), nhung gia thi€t W, = 11 mm/s thay cho
W_.x = 26,0 mm/s

Ddp s6: W_ = 1,76 mmlsva 1,23 mm/s.

Bai 12-4. Gia sk s6 liéu thuc do cho ta biét nhilng yéu t6 thuy luc cta dong chay:
v=1,6m/s:h =~ R =4m; n=0,02. Xac dinh sirc tai cat dong chay (hoac d6 duc phan
gidi) theo (12-7) va (12-8) khi do duc ban dau lan luot 1a p, = 9,77 kg/m’ va 16 kgim’.
Thanh phéin d6 hat cho trong bang dudi day: ’

. Ham luong don vi khi W(mm/s) bang
Mau bun cét e — -
<021 021 + 2,27 >227
1 0,5578 0,3064 0,1358
2 0,338 0,478 0,183
3 0,312 0,600 0,088

Gidi: Trudc hét ta xéc dinh do tho thuv lyc trung binh cta timg mau céat. Gia thiét
Wein = 0,04 mm/s, W_ . = 11 mem/s, ta co:

Pé6i véi mau 1: W, = 1,22 mmls.

D6i v6i mau 2: W= 11,23 mmls

Dé6i véi mau 3: W, = 1,21mmls

D€ thuan tién cho tinh toin, ta coi nhu c& ba mdu cé W = 1,22 mm/s. Sau d6 tinh sic
tai cat dong chay:

Theo cong thic Giamarrin:

e,

i
pr =11v [==— = 17 kgim’
W()

trong d6 i = 1,778.10™,
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Theo cong thic Abalianxo:

v’ )
=0,018———=15,1 ke/m’
Pt RW g'm

(

(v tinh bang m/s; W _ tinh bang m/s; R tinh bang m).

Ldy trung binh pr = 16 kg/m’. Ta ¢6 nhan xét: theo cong thifc tinh todn néi trén, khi dong
chdy mang do duc trung binh p,>16 kg/m’ s& gay boi lap. con khhi p,= 9,77 < 16 kg/m’ s&
khong gay ra boi 14p va khong phu thudc gi vao su phan bo thiinh phan hat.

Bai 12-5. Xdc dinh siic tai cit dong chay theo cong thic Abalianxd cho hai trudong
hop sau day:

1) G kénh 1: v=0,84 m/s; R = 2,25 m; W_=2,5 mmis

2) G kenh 2: v=031m/s; R =034 m; W = 1,1 mmis

Ddp s6: py = 1,68 kglm’ va 1,42 kg/m’.

Bai 12-6. Cling cac s6 liéu nhu & 12-5, cho thém: & kénh 1: 1 = 0,00008 va & kénh 2:
1=0,00025. Hay tinh sic tai cdt dong chay theo cong thic Giarnarin.

Ddp s6: py = 1,90 kg/m’ va 0,52 kg/n’.

Bai 12-7. Xac dinh do tho thuy luc cuc han W_,,, W ;. valhing s6 C, cho biét thanh
phén hat nhu bang dudi day:

—_— e — p— —

BOtho thuy lwe | _ 4 0016 | 0,0016 +0,016 | 0,016 +0052 | 0,052 2225 | >225

W, mm/s

Ham luong p 0,10 0,28 0,12 0,40 0,10

Gidi: Trudc hét ta phai t6 hop chiing thianh ba nhém:
p;=0,1+0,28 +0,12 =0,50

p, =0,40
p3 = 0,10
Tinh duoc:
o= 2,23 =433 ; a=%9=4,0
0,052 0,10
433
=20 4=4)
T3

Inot =1n 43,3 = 3,76
Thay vao (12-4) cdc tri s6 da biét, ta duoc:
1.244

Inf + -2~ = 1,94
B
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Giai bang cdch ding din, ta dugc p =5,6 tirdé: W, =5,6.2,25 = 12,6 mmls.
Tinh C theo hai cong thuic ctia (12-5) ta c6:

0,40

C=—=""—=01l115
3,760,174
%9 _gin
1,72-03821

Puoc hai két qua gan giong nhau, ching té giai ding. Thay tri s6 C = 0,111 vao
(12-6), ta duge 1 =2,24.10" tir d6:

w126

-4 -4
o= =5,62.10 /
min =553 10 5,62.107 mmis

Bai 12-8. X4c dinh do thé thuy luc cuc han (W_,., W_. ) va hang s6 C ciia méu cat |
trong bai 12-1. Gop thanh iba nhém theo phuong an sau day:

Phuong 4n 1: p, = 0,143 + 0,195 = 0,338
p, = 0.478; p; = 0,156 + 0,028 = 0,184
Phuong 4n 2: p, = 0.143; p, = 0,195

py = 0,478 + 0,184 = 0,662
Phuong an 3: p; =0.143 ;p,=0,195+0,478 = 0,673
py =0,184
Ddp s6: Phuong dn 1: W' = 11.93mm/s; W =0,43mm/s; C=0,217.
Phuong dn 2: W_ . = 9,66mm/s ; W, =0,049mm/s; C=0,233.
Phuong dn 3: W_. = 11,68mm/s; W _. =047mmis; C=0,221.
Bai 12-9. Xdc dinh suc tai c4t dong chay theo cong thic (12-15), (12-18) véi cdc s6
liéu da dan & bai (12-4).
Gidi: Két qua tinh todn cho ta cic tham s§ vé thanh phin do hat ciia ba mau cit nhu sau:
Mau I: W, =14, 1mm/s ; W_.. =0,0035 mm/s; C=0,137.
Mau2: W_,. = 110mm/s : W_, =0.0475mm/s; C=0,225.
Mau2: W, = 55mmls ; W_.. =0.071lmm/s; C=0299,

¢ TruGc hét ta tién hanh tinh tedn véi mau 1: Do tho thuy luc 16n nhat ma dong chay
c6 thé mang theo dugc la:

]=0.065 (v - 0.05) i 0065 (16 -0,05) X292 _ .01 1w

R]H 41/3

[W

max
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Wi =141 mmis > [W_ 1= 11mm/s

max
Nén ta ti€p tuc so sanh p, vii:

Cr([Wou]-Won ) 200.0011( 11-00035
C{ W, -W_. | 0137 {14]1-00035

): 16kg/m’

Khi p, = 9,77kgim’< 16 kg/m’ dong chdy khéong cé kha nang bio hoa tat ca cdc hat
(truong hop b). Do duc phan gidi cha dong chay xac dinh theo (12-17):
2,2-0137.9,77

W, = = 0,0075m/ s
X g 0137977 00073
00141
11 11-00035) . ,
=22 - =154k
pr =2, (1“0,0035 11 J 15.4kg/m
75 7,5-0,0035 ;
=154 - -1, - ‘ =0,
pr = 154-(22 134)[111 T s ) 9,75kg/m
Heé s6 slr dung stic tai cat dong chay:
L= 2D g6y
pr 154

Khi p, = 16 kg/m' dong chay bat diu duge bio hiod bi tl ¢i cac hat.
Ta c6 py = pg = 15,4 kg/n’.
e Ta tinh cho mau cét 2:

ViWw .. =[W_.]=11 mm/s nén dong chay cé kha rdrig mang tat ca cic hat nho hon
1 Imm/s. Sitc tai cat dong chay xdc dinh theo (12-15):

11 11-00475
0,0475 11

va khong phu thudc gi vio do duc ban dau.

pr =22 (ln J =9,77kg/m’

Trong thanh phan miu cit 3 thiéu cic hat trong pham vi 5,5 + 11mm/s. S6 lugng cé
thé tai dugc trong pham vi d6 dugc bu bang s6 lugng hat min. Vi vay, sic tai cdt dong
chay van tinh theo (12-15):

11 11-0071
0071 11

pr =2,2 [m ] = 8,95kg/m’

Sifc tai cat dong chay trong trudng hop nay cling khong phu thudc gi vao do duc ban dau.

Bai 12-10. Kiém tra kha nang bdi lap kénh, cho biét: v = 0,5 m/s; i = 0,00012; d6 duc
ban ddu p, = 2,3 kg/m’. Thanh phan do hat clia bun cét vio kénh c6 W, .= 12mmis;
W, =0,042mm/s; C=0,214.
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Pdp s6- Kénh bi boi 18p nhung vin khong dat sic tai cat dong chay. Do duc phan
giéi: py = 1,77 kg/m’.

Bai 12-11. Kiém tra kha nang bdi 14p kénh khi cho biét: v = 1,07 m/s; i = 0,000111;
P, = 8,54 kg/m’ va cdc tham s clia thanh phdn do hat cha biin cét vao kénh: |

W .. =632mm/s; W, =0,00363mm/s; C=0,155.

Dap 56~ pp = 9,4kg/m’; kénh khong bi béi 14p.

Bai 12-12. Mot kénh 14y nudc tir séng vao. Thuong tuan thang ba, do duc binh quan
p, = 2,30kg/m*. Luu luong cin ldy vao dé wéi cho ci hé théng 1a Q = 13,35m’/s. Sdc tai
cét ctia kénh ting véi W, = 0,092mm/s, {W,_,] = 12mm/s 1a pp = 1,1kg/m’ (v6i hé s6 su
dung kénh muong 1 = 0,80 nén sic tai cét tinh todn 1a py = 0,88kg/m”). X4c dinh thé
tich bun cdt boi 1ap trong 10 ngay dau thang ba. |

Gidi: Thé tich bun cét bdi lang ing véi kh6i lugng don vi cha cét & trang thai tv nhién
py; = 1 250 kg/m’ tinh theo cong thifc:

V= 86,4Qt (po —py) _86,4.13,35.10 (2,3-0,88)
Pul 1,250

=13090 m’



Chuong XIII
NUGC NHAY

1. TOM TAT LY THUYET
1. Nu6c nhay hoan chinh trong long dan lang tru (himh 13-1)
a) Khdi niém va phuong trinh co ban

Mait cat 1-1 14 mat cit trudc nude nhay c6 do sau h'. Miit cait 1-1 nay tinh tit ché dong
xi€t bat ddu mat tinh chat bién déi din, bat ddu md rong dot mgot theo chiéu sau dé trd
thanh chay ém.

| 2 | 3
1 | i
| )= ==
Z g ’// |
- j /z
— — Y= I
< l
|
ettt (e

el
1 2 3

Hinh 13-1
Mat cat 2-2 ]a mat cét sau nudc nhay, c6 do sau h"; mat c#t 2-2 tinh tir chd dong chay,
sau khi mé rong dot ngot thanh chay ém, lai trd lai tinh chit bién déi dén.
Khoang cich 1-2 1a chiéu dai nudc nhay. Hai do sau h' wa h™ goi la hai d¢ sau lién hgp
cua nudc chay.
Sau mat cat 2-2, dong chay tuy da tré thanh chdy ém bi¢n déi dan, nhung phan b6 luu

téc trén chi€u sau va mach dong luu t6c chua trd lai binh & nhu dong chay binh thudng
& ha lvu. Cho dén mat cét 3-3 trd di thi mach dong luu t&¢ miéi trd lai binh thudng nhu

ha lru. Poan 2-3 goi 14 doan sau nudc nhdy (/). 2

Phuong trinh co ban cua nudc nhdy hoan chinh trong \
1ong dén lang tru biéu thi quan hé giita cdc véu t6 thuy luc i P R
tai hai mat cat trudc va sau nudc nhay: hel

2 2 1 S
a o
g0, g0, Bm 8(M)=0(h") g (m’)

trong d6: o l1a hé s6 dong lugng; Hinh 132

y 12 do sdu cuia trong tam mit cat.
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OLOQ2
g
Tir (13-1) c6 thé viét:

Ham 6(h) =

+ W goi la ham s& muddc :nhhayy (thimh 13-2).

9 (h") = 61(hY") (13-2)
Vi long dan chit nhat, nuwdée nhay hoan: cthimh Ikhai :
22
< B
Fr, =93—Q----—;%:>33 (13-3)
BRI
2
),
hoic: Fr, = Q"B <(0,375 (13-3°)
guvy.

b) Tinh d¢ sdu lién hop

- Mt cit ngang cta 1ong dan ha luu cc6 thimh dang bat ky (trudng hop chung): Giai
bing cich tinh ding dan.

- Mat cit hinh chit nhat:

Tir (13-1) suy ra:

— A 3

o N Bagq” R Newary
h:—i[\/;#'-—ﬁ’ l =—2*L/l+gFr —1]

— 13-4)
h'| . 8a.q? W' [ j——=-
h'=—| (1+-=0 gy = | T4 8Fr, -1
e e
néu xem o = Q.
Te3-4)dac & = vaer N
hk hk:
Quan hé &, va &, cho ¢ phu luc 13-].
- Mat cit hinh thang:
Cong thirc gan ding:
6-&7
£ =”——§—k‘“ (13-5)
slay
6
&k = (13-6)
1+ 58
c¢) Tén thdt ndng luong trong nudc nhdy
av} f a'vg
hW —(h 2g } [\h +3‘g—“] (13-7)
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Trudng hop mat cit hinh chit nhat:

hy, = (h;l:,:,,)g (13-8)

1) Chiéu dai nudc nhay
C6 thé tinh theo mot trong cic cong thitc thuc nghiém sau:
« D6’ véi long ddn mdr cdt hinh chit nhdt:
Cong thitc Pavolépxki:

[.=2,5(1,9h"-h") (13-9)
Cong thirc Tréctouxdp:

I,=1030" (fFr, —1)0‘81 (13-10)
Céng thitc Xaphoranét:

I, =4,5h" (13-11)
Loéng thiic Picalop:

I, = 4h'\J1 +2Fr, (13-12)

« Ddi véi long dan mat cit hinh thang:

[ = 5h"[l +4\/§z;;§1] (13-13)
B,

e) Chiéu dai doan sau nudc nhdy

Corg thic Tréctouxop:

l,=25+3)1 (13-14)
Coén;y thitc Cumin:
[,=325h,~ | (13-15)
Conz thic Vuzogd:
o= 22, (13-16)
n

Troig do: hy, - do sau binh thudng cua kénh ha luu;
n - hé s6 nhdm cla long dan.
2. Mudc nhay ngap (hinh 13-3)

Maicét true nude nhay (C - C) bi ngdp bdi khu nuée xody cudn, do sau cia khu chdy
cuon tii mat cat C- Clah,.
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Déi véi long dan c6 mat cét chit nhat, ta c6 cong thic:

2 2
h h 2a
(__ZJ =(_.2_J - qu (V. —V,)
h, h, gh?
trong dé:
v
h,
q
vV, =—
2 h,
Tu dé cod
h, _—,\/h% _2%q Ly
hay: h - h2 _ 2a0q2 (h2 _hc)
‘ 2 g hth

T
77//’/////////|//// SIS,
C

Hinh 13-3

Chiéu dai nu6c nhay ngap tinh bing mot trong cdc cong thitc thuc nghiém sau:
+ Co6ng thitc Xmétana:
ln.ng= 6 (h2 - hc)
+ Cong thitc Rakhomanop:
Véi :—2 <12,5:

C

lnng=6:5 (i — 1,3 h,)

By .
V& E‘: > 12,5

lung= 35 (hy + 8,3 h,)
3. Nudc nhay song

(13-17)

(13-18)

(13-19)

(13-20)

(13-21)

(13-22)

Trong long dan chit nhat khi Fr; < 3 hoac Fr, > 0,375 - tuong ting véi h" < 2h' trong

cong thifc (13-4) thi nudc nhay cé dang séng (hinh 13-4).
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Theo Nguyén Van Cung; giilta mat cét trudc nuéc nhay (1-1) (v6i d6 sau h,) va mat cat
(2-2) & dinh séng dau tién (vdi d6 siu h,) c6 quan hé:
h;

> (13-23)

B,1a hé s6 tinh dén anh hudng cla d6 cong clha mat cat (2-2). Do cong tai mat cét

(2-2), biéu thi bang ban kinh cong r, cia mit nudc tai d6, cho bdi cong thiic thuc nghiém:

(13-24)
Hinh 13-4
Phan tich Iy luan hé s6 f8,, Nguyén Van Cung dua (13-23) v¢ dang:
N - QFr + )n +Fr,(2+D)=0 (13-25)
h
trong do: =2
g n h,
h, w1 ..
D =f|—= | cho ¢ bang 13-3 dudi day:
To
Bang 13-1
| h
' . 0,10 0,12 0,15 0,20 0,25 0,30
: 0 |
| D -0081 | -0097 | -o0118 | 0163 | -0197 | -0262
h,
o 0,40 0,50 0,60 0,70 0,80 0,90
0
D -0,303 | -0,371 -0,437 - 0,496 - 0,557 - 0,615
Theo Motdalépxki:
-;;— = 0,553 Fr, + 0,663 (13-26)

1
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Theo Xmuxl6p:

h, =0,58h, (\/1+8Fr, ~1) (13-27)
Chiéu dai nudc nhay séng, theo Pmitoriép:

I . =10,6h, (Fr, - 1) (13-28)

4. Nuéc nhay trong long din mat cit chir nhat mé réng dan, véi géc mé rong
0<13"+14°

Theo Vaxiliep (hinh 13-5):

NSNS
¢ —

Hinh 13-5

=1 +1[, (13-29)
trong dé: 1y, 1, - ban kinh cong cia mat cit trudc va sau nudc nhay.

.
I, - chiéu dai clia nudc nhay, xédc dinh theo cong thirc:

, 181
. ) (13-30)

n 1+0,54%(JFT,—1)"“

Quan hé giita hai do sau lién hiép cho bdi phuong trinh sau:

0) 2 9 2 w2 o, 2
oco' (9_) rrh? = (7.0”(2) +r2h"2--|3n +h'n"+h t, -1,) (13-31)
gr,h' \ 6 gr,h'"'\ © 3

trong d6: @ - tinh bang radian: 0,4 = 6/57,3;
B - hé 56 thuc nghiém, 14y bang: p =0,90.
5. Nué6c nhay ngap trong long dan mat cit chir nhat mé réng dot ngot

Theo Vi Van Tao, trong diéu kién 1dong dan md& rong dot ngot, dong chay xiét thudng
noi ti€p vdi dong chay ém dudi hinh thic dong chdy xién, trong dé c6 mét dang dong
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Xién - dong xién xiét 6n dinh ngap - ¢6 thé coi 1a nudec nhay ngap trong diéu kién khong

gian (hinh 13-6).

Mait cit C-C 1a mat cét trudc nudc nhay, c6 do sau h, chiéu rong b. Mat cét 2-2 1a mat

cét sau nudc nhay, ¢6 do sau h, chiéu rong B.

Mat cét 1-1 1a mat cit trung gian, noi dong chdy da md rong ddy da theo chiéu sau.

Trong nudc nhay ngap, khu xody cudén cta nudc nhay dé ngap dong chinh & mat cét

C - C. chiéu sau nudc tai mit cit C - C bang h,.

Hinh 13-6

Cong thic ly luan tinh h;;:

R

B
trong do:
v =L
bh_
"o Q
Bh,
Cong thitc nay ding vai:
1<8¢4
b
Chiéu dai khu mo rong:
- Khi long din md rong doi xdng:
1I =6(h2 - hc:)

(13-32)

(13-33)

(13-34)

(13-35)

47



L = 41-04BBR2 iy
bAbh,

- Khi long dan m& rong tir mot bén:
I =(1,5 =1,8),
lé = 212

II. BAI TAP

Bai 13-1. Nudc nhay trong mét kénh lang tru mit cit chit nhat: b = 10m; Q = 36m’/s.
Biét do sau trudc nude nhay h' = 0,40m.

a) Tinh d9 sau lién hiép sau nudc nhay;

b) Tinh chiéu dai nudc nhay;

¢) Tinh tén that nang lugng trong nuéc nhay.

Gidi:
36 3
a) q=—16=3,6 m’/sm; hy =1,096 m(a=1)
3 3
Fr, = h ) _[LO96) 20,4 >3
h' 0,40

Day la nuéc nhay hoan chinh vay:

h''= O';O 1+8x20,4 — l]= 237m
b) Chiéu dai nudc nhay:
Theo cong thiic PavolGpxki:

l,=2,5(1,9 . 2,37 - 0,40) = 10,25m

Theo cong thic Picalop:
[,=4.04 1+2.20,4 =10,35m
Theo cong thitic Aivandian:

, _8l10+204) 237-040)° _

=115
" 20,4 4.040 237 m
¢) Tén that nang lugng trong nudc nhay:
_(237-040)" _
hw =40 237 - 20Im
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Bai 13-2. Kénh hinh thang: Q = 16 mY/s; b=700m; m=1,5.
a) V& duong biéu dién ham s6 nudc nhayO(h)va tir d3 x4c dinh d6 sau lién hop sau
nudc nhay, biét do sau trudc nudc nhay bang h' = 0,30 m;
b) Tinh thir lai h" bang co6ng thidc gin ding cua Rakhomandp;
¢) Tinh chiéu dai nudc nhay.
Giai:
aQ?
gw
Paoi véi hinb thang: © =(b+mh)h=(7+ 1,5h)h
_hB-2b h 3b+2mh
3 B+b 3 2b+2mh
h 21+ 3h

Y =314+

a) O(h) = + Yo

y

Ta tinh 0 (h) cho mot s6 tri 80 h & b ag dudi day:

2
h ® y yo | L2 O(h) Chi thich
(m) (m°) (m) (r’) g O () »
L (') .

0 o | o | o T L s
0.10 0,715 | 0049 | 0035 36,60 36,63
0,30 2,23 0,147 . 0,328 11,68 1201 9 (h)=12,1m’
0,50 387 | 0242 0,945 6,74 7,68
0,76 619 | 0363 | 225 4,21 646 | 6=0,,>h=h,
1,00 85 | 0471 = 4,00 3,07 7,07

1,20 10,56 | 056 590 2,38 828
1,55 14,44 0,710 1026 1,81 12,07 ") =0 (k)
2,00 2000 | 0900 | 18,00 131 19,31
2,50 26,9 1,105 ; 2980 1,00 30,70

00 o o0 § 0 0 0

Véi h' = 0,30m, ta tinh duoc 8(h’) = 12,01 m" tir dé thi tim dugc: h" =~ 1,55m. C6 thé
thdy ngay & bang trén: V6i h" ~ 1,55m, 0(h") = 12,07 m' = 6(h').
b) Tinh lai theo cong thic gan ding clia Rakhomanop:
0,30

= = 0,395
5x 276
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g __'._6m___.
K 1+5.0395

h"=2,02.0,76 =1,53m

=2,02

O day: hy = 0,76 m la do sau phan gi6i.

I
|
[
|
I
:
|
|

15

1emin

6.46 10 B(h)=0(h") 20 25 30

Bai 13-2

c)y B =7+2.15.030=790m

B,=7+2.15.1,55=11,65m

‘ 11,65-79
=5. 1 4/_’___.__; =225
1 =5 1,55(+ 1163 J 22.5m

Bai 13-3. Dong chay tir dap tran xudng san bac c6 q = 4m’/s.

-

e(m’)

a) Biét do sau truée nudce nhay 1a h' = 0,60m, tinh do siu sau nudc nhay.

b) Biét d6 sau sau nude nhay h" = 2,50m, tinh d6 siu truéc nudc nhay.

Ddp s6: a) h" =2,05m

b) h' = 0,445m.

Bai i3-4. Kénh mat cét hinh thang: Q = 10 m’/s; b=2,0m; m = 1,5.

V& dudng biéu dién ham s& nudc nhay. Tinh dé siu lién hgp sau nudc nhay, biét do
sau trudc nudc nhay bang h' = 0,60 m.

Tinh chiéu dai nudc nhay.
Ddp s6: h"=1,63m; 1 =30m

Bai 13-5. Tinh do s4u sau nu6c nhdy h" clia kénh mat cit chit nhat: Q = 36m/s;
b = 10m. Biét h' = 0,70m. Tinh tdn thit nang luong va chiéu dai nuéc nhay.

Ddp so: h"=1,71m; I = 8m; hy = 0,21m.
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Bai 13-6. Kénh mat cét chit nhat: Q = 27m’/s; b= 10.8m. Tinh h' biéth" = 2,2m.

Ddp 56> h' = 0,26m

Bai 13-7. Kénh mat cit chit nhat: Q = 40n’/s; b = 8m, biét h' = 0,50m. Tinh h" va tén
thit nang lugng trong nudc nhay.

Pdp s6' h" =3,11m ; hy = 2,86m.

Bai 13-8. Kénh mat cit hinh thang: b = 5m; m = 1; Q = 22»’/s. Tinh h" biét h' = 1,50m.

Ddp s6: h" = 3,40m.

Bai 13-9. Mang tron d = 4m; Q = 5m’/s. Tinh h" biét h’ = 0,40m.

Ddp s6: h" = 1,68m

Bai 13-10. Méng tron dudng kinh d = 6m; Q = 12,3n7'/s. Bigt h" = 1,70m. Tinh h'.

Ddp s6: h'=0,8Tm

Bai 13-11. Ldng kénh parabon c6 thong s6 p = 2m (phuong trinh mat cét 1a x* = 2py),
Q = 4n?’/s. Biét h' = 0,50. Tinh h".

Ddp s6: h"=1,12m
Bai 13-12. Kénh mat cét hinh thang: b = 7m; m = 1 ; Q = 54,3 m’/s. Biét h' = 0,80m.
Tinh h" va hy,

Ddp s6- h"=3,0m ; hy, = 1,4m.
Bai 13-13. Keénh mat cat chit nhat: b= 3m; Q = 5,25m’/s. Biét h; = 0,55m. Tinh h,
va chiéu dai nuéc nhay /.
Gidi:
aQ? 1.525°
T gblht 981.3%.0,55°

Fr, =185

Fr, < 3: day la nuéc nhay song.
Tinh h,: Theo cong thitc Xmuxlop (13-27):

h"=0,58h, (/1+8Fr, —1)=0,58. 0.55(,1+8 . 1,85 -1) =095m
Theo cong thiic Nguyén Vin Cung (13-23) + (13-25):

hy _Fn-l_185-1 =030 dodé D =-0,262 (bang 13-1).
r, Fr,+1 185+1

Giai phuong trinh:
n’-QF,+1in+Fr,Q+D)1=0
trong d6: n = hy/h,.
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Thay Fr, = 1,85; D = - 0,262, ta c6 phuong trinh

n° - 4,7m + 3,21 = 0. Giai ra dugc n = 1,68.
Do dé6: h, = 1,68 . 0,55 = 0,925m.

I =106h, Fr, -1 =106 .0,55,085 = 53m.

Bai 13-14. Kénh mat cét chit nhat: Q = 12m’/s, b = 5m. Biét h, = 0,65. Tinh h,.
Pdp s6: nude nhay séng h, =1,2m
Bai 13-15. Nhu bai 13-5 nhung h, = 1,00m.
Ddp s6- h, = 1,35m (nudc nhay séng) I, = 3,5m
Bai 13-16. Nhu bai 13-7 nhung h; = 1,10m.
Pdp 56 hy = 1,87m (nudc nhay séng).

Bai 13-17. Dong chay tir dap tran xudng san dap, dén mat cat co hep thi c6 do sau
h, =0,50m. Luu lugng don viq = 4,5m’ls.

Tinh d6 siu lién hgp véi h, trong nuéc nhay hoan chinh:

Khi d6 sau ha luu h, = 3,40m phét sinh nuéc nhay ngap. Tinh d¢ sau bi ngap tai mat
cét co hep.

Gidi:
q=4,5ms; hy =127m (a=1)

3 3
Fr, = hy | o -1-%7-) =16,39
h, 0,5

C

a) hl = %’—5~(1fl+8 . 16,39 —1)= 2,62 m

b) h,=3,40m > h7: Hinh thanh nuéc nhay ngéap. Tinh h, theo (13-18):

20,97 (1 1 2.1.45%( 1 1
h, = hf - =0 ——— | = (342 -2 _ -
: \/" g [hc hh] \/ 981 0,50 340 23"

Bai 13-18. Dong chay ra khoi cira cdng cé do siu tai mat cat co hep la 0,50m. Luu
luong don vi q = 3,2 m%s.

Keénh ha luu cdng & trang thai chay déu véi do sau hy = 2,2m.
Xdc dinh hinh thiic nuéc nhay (hoan chinh hay ngap) va tinh d¢ sau tai mat cit co hep.
Ddp s6: h, = 1,27m (nudc nhay ngap).
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Bai 13-19. Dong chdy c6 luu lugng Q = 50m°/s chay tir mdt cong trinh Xxuéng doan
kénh bé tong (san cong trinh) c6 do sdu tai mat cat co hep bang h, = 0,25m. Kénh nay
rong b = 20m, mat cét chit nhat n = 0,014, ddv ndm ngang (i = 0).

Ti€p theo doan kénh bé tong 1a doan 14t dd bao vé biang dd hoc, réi dén kénh dat ¢ ha
lwu. Kénh dat mat cit hinh thang: m = 1; b = 20m; n = 0,223; i = 0,0004. Kénh coi nhu
kéo dai vo tan vé phia ha luu, khong ¢6 anh hudng cla ciédc c:ong trinh khdc.VE dudng
mit nuéc & khu vuc san cong trinh va kénh. Xac dinh vi tri mudc nhay va chiéu dai nudc
nhay dé dinh chiéu dai cén thiét clia san cong trinh bé tomg, wa xdc dinh chiéu dai sau
nuGc nhdy dé dinh chiéu dai doan bao vé bing da 14t (tromg di€u kién khéng cé thiét bi
tiéu nang dic biét).

Giai:

Van dé & day Ia tinh chiéu dai doan ddong chay tir chd ¢ dd sau h, = 0,25m & ddu san
cong trinh dén dong chay binh thuong & kénh ha luu.

Theo ddu bai, kénh ha luu dai vo tin, khong cé anh hudng cda cdc cong trinh khdc,
nén dong chay binh thudng & phia ha luu phai & trang thai chay déu.

Trudc hét ta tinh cac d¢ sau dic trung:

D6 s4u phén gidi trén san mat cit chi nhat:

30 5
=3 2.5m?Is ; hy, = 0,86m

D6 sau phan gidi trén kénh mat cat hinh thang:

_1.086
20

hy, = 0,86[1 —Oi;i‘?’- +0,105.0,043% | =0,85m

4

= 0,043,

OnN

D0 siu chay déu cta kénh dét:
4myi  7312.002

={0,002924
Q 50
R, =2,15m; b _ 20 9,32..
m 215
Rh =0%873,do ddhy>=0.873.2,15 =1,88m
In

Nhu vay ta thdy dong chdy & san dap di tir chay xiét Ing < hy chuyén sang chiy ém
hy, > hy nhdt dinh phai qua nuée nhay.

Xét dong chdy ém sau nudc nhay ndi tiép v6i dong chay tronig kénh ha luu 1a kha phiic
tap; & day tam cho ring nudc nhay két thic tai dau kénh dat, tic 1a h" = hy, = 1,88 m.
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Biét do sau sau nudc nhay h" = 1,88m, ta tinh d6 sau lién hop trudc nude nhay h'":

3 3
Fr, = by =(0—’8§) =0,0961
h" 188
h*=1—’28—§(,/1+8.0,961-1)=0,31m

Trén san cong trinh (c6 d6c i = 0), dudng mat nuéc tir mat cit trén cé do sau
h, = 0,25 m, dén mat cat duéi c6 do sau h' = 0,31 m 1a dudng nudc dang c,.
Ta tinh khoang céch giita hai mat cat 4y, theo cong thitc sai phan.

al=22
1—J
50 av?
hy=h,=0,25m; v, = 025 20 =10m/s ; ——2~E=5,08m
3, =0,25 + 5,08 =5,33m
50 av?
h,=h'=0,31m; v, =——— =806m/s; —2=3,
) 31m; v, 03120 8,06m/s ; 22 331m
3, =0,31 +3,31 =3,62m
b=l -|2—h2 =0’25;0'31 =0,28m; 14y R ~ h =028 m

K=o C+R =20.028.3261=1826m’ls

2
QY (50 362-533
J = = = O, 75; = = R

K [182,6) 075 Al=5 00040075 = 228

Chi€u dai nudc nhay: tinh theo cong thic Tréctouxép (13-10):

I, =10,3h'(\/Fr, =1)**' =9,0m

Doan sau nuéc nhay tinh theo cong thic cla Tréctouxép (13-14):

Bai 13-19



Trong hinh vé (bai 13-19) tir mat cat C-C dén mat cat 1-1 13 dudng nudc diang c, tir
mat cit 1-1 dén mat cét 2-2 1a nu6c nhdy. tit mat cat 2-2 diém rnat cit 3-3 1a doan sau
nudc nhay, dudi mat cit 3-3 1a dong chay binh thudng cla ha. lunu..

Bai 13-20. Kénh dan tir dap tran dén bac nudc mat cit chi mhiat b = 20m; i = 0,0001;
n = 0,014. Luu luong Q = 50m’/s.

Dong chay tir dap roi xuong ddu kénh tai mat cit C-C ¢:§ do sau bang h, = 0,50m.
DPén cubi kénh nude roi tu do xudng bac, khong chiu dnh thudmg clhia dong ha luu. Chiéu
dai kénh tinh tir mat cit C-C dén bac nuéc la L.

V& dudong mat nudc trén doan kénh ay: xac dinh hinh thifc véa vi tri cha nudc nhay, néu
cd, trong 3 trudng hop:

a) L =50m
b) L = 100m
c) L =420m
Gidi:
Tinh hK Vé. h():
SO ..
q,_:lza:.z} hx—ogéf?’t'(w = )
4myVi 8.001 ,
(3 =-55 - =00016; Ry =2,30m
b 20 h
= — = 8,70 4 ==
R, 23 R, L
Do dé:

h,=1,04.2,30=239m
Dong chay trén doan kénh sau mat cat C - C cé:
h, <hgy <h,
Viy 1a dudng nuéc dang kiéu ¢, c6 d6 sau tang din.
Khi chiéu dai kénh di ngan dé dén cuéi kénh do sau wim con nhd hon do sau phan
gidt thi trén toan bo kénh chi ¢6 duong c,.
Trudng hop gidi han: kénh c6 chiéu dai /i, sao cho dd s@iu ¢ cudi vira ding bang hy
thi kénh ciing chi ¢6 dudng c;.
Khi chiéu dai kénh L > /| thi dong chdy phai chuyén tir chdy xiét sang chdy ém mot
cach dot bién qua nudc nhay. Sau nudc nhay la dong chay ém di dén bac nuédc, tic 1a
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dudng nuéc ha b,. P6 sau & mat cét cubi bac nudc 1a hy. Nhu vay trén kénh s& c6 mot
doan dong chay xiét kiéu c, v6i do sau ting dén tir mat cit C-C c6 do sau h, dén mat cat
1-1 ¢6 dé sau h'. Tiép dé6 I nudc nhdy, bat ddu tai mat cit (2-2) sau nudc nhay cé do sau
h". Sau dé6 14 dudng nudc ha b, bat ddu tir mat cit 2-2 (do sau h") dén cudi kénh (do sau

hg) thi d8 déc.

Poan kénh cang dai thi nuéc nhay cang li vé phia thugng luu, dén mét mic nao do6
thi thanh nuSc nhdy ngap tai mat cit C-C (xem hinh vg).

Ta xét cu thé cdc trudng hop clia bai todn. Trudc hét ta tinh todn toan bd dudng nudc

dang c,. O day diing phuong phép cong tryc tiép:

A>
Al = T3
Két qua tinh todn ghi & bang sau day:
G.V2
h w \4 2— 3 A3 j i Al L=2>Al
(m) | (m’) | (mls) & (m) | (m) (m) | (m)
(m)
0,50 | 10,00 5,00 1,28 1,78 0,0121 0
-0,28 0,0095 | 30,8
0,60 12,0 4,16 0,89 1,49 0,0069 30,8
-0,14 0,0055 | 25,9
0,70 | 14,0 3,57 0,65 1,35 0,0042 56,7
-0,05 0,0035 14,7
0,80 16,0 3,13 0,50 1,30 0,0028 71,4
- 0,012 0,0025 4,2
0,86 | 17,2 2,90 0,428 | 1,288 0,0022 75,6
Chiéu dai giéi han: [y, = 75,6m.
a)Truong hop L = 50m < I,
Noi suy trén dudng mat nudc vira tinh & trén, ta cé do siu & cubi kénh h 4 = 0,67m

(hinh a, bai 13-20). Dong chay xiét dién ra tir ddu dén cudi kénh réi roi xuéng ha luu.

b) Truong hop L = 100m > I,: ¢6 nuéc nhay

Ta phai x4c dinh vi tri nu6c nhay, tic 13 tim vi tri mét cit (1-1) trén dudng c, vira tinh
d trén c6 do sau h', va mat cat (2-2) trén dudng nudc ha by, ¢6 do sau h", sao cho h' va h"
14 lién hgp véi nhau trong nudc nhdy va khoang cdch giita hai mat cét (1-1) va mat cat

(2-2) diing bang chiéu dai nudc nhay.

Ta gidi bai todn nay bang vé hinh nhu sau:
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V2777777777777,
A
2
L>(q

Bai 13-20

a)

b)

Mot mat, ta vé dudng nudc ha by, xudt phat tir do siu & cudi bang hy;

Mt khéc, ta tinh va v& dudng lién hiép véi dudng c, tic 1a dudng c6 d6 sau lién hop
véi do sau clia dudng c, tai moi vi tri trén kénh va dich dudmg dy vé ha luu nhiing doan
bing chiéu dai nudc nhdy tuong img. Giao diém clia dudng nay véi duong b, chinh 1a vi

tri mat cat (2-2) cidn tim:

Qua trinh tinh va két qua tinh todn ghi ¢ cac bang sau déy:

1. Dudng quan hé gitta do sau hh[(x) trén dudng by, véi khoang cach x ké tir mat cat

C-C, tinh theo phuong phip cong Al = —~—J— x=L-2 A/
h ® v v g A I i Al 2Al X
(m) | () |(mis)| 28 (m) (m) (m) | (m) | (m)
(m)
] 2 3 4 5 6 7 8 9 10 11
086 | 172 1290 | 0,428 | 1,288 0,00220 0 100,0
1,0140 3,00190 7.8
095 190 | 2,63 0,352 | 1,302 0,00160 78 | 92,2
1,0140 0,00148 | 11,7
1,00 | 20,0 | 2,50 | 0318 | 1,318 0,00137 19,5 { 80,5
043210 (0,00127 | 18,0
1,05 21,0 | 2,38 | 0,289 | 1,339 0,00118 37,5 | 62,5
0,0240 0,00110 | 24,0
1,10 | 22,0 12.278] 0,263 | 1,363 0,00101 61,5 | 38,5
0,290 0,00095 | 34,1
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1 2 3 4 5 6 7 8 9 10 11
1,15 | 23,0 12,175} 0,242 | 1,392 0,00089 956 | 44
0,030 0,00083 | 41,0
1,20 | 24,0 |2,085| 0,222 | 1,422 0,00078 1366
0,133 0,00064 | 2460
1,39 | 27,8 | 1,80 | 0,165 | 1,555 0,00050 3826

Ghi chii: 1. Do sau h = 1,39m 1a d6 sAu lién hop véi h, = 0,50m s& dung dé tinh trudng
hop thi ba.

2. Tir duong h’(!) trén dudng C, da tinh & truong hop a, ta tinh dugc:

h"= %'[,/nsﬁrl 1]

I,=4,5h"
x=l+1
I, (m) L, (m) h", (m) I, (m) X, (m)

0,50 0 1,39 6,25 6.25
0,55 17,0 1,28 5,75 22,75
0,60 30,8 1,22 5,50 36,30
0,65 44,7 1,12 5,05 ' 49,75
0,70 56,7 1,06 4,80 61,50

VE hai dudng hy, (x) va h"(x) (hinh d bai 13-20). Giao diém cta ching xdc dinh vi tri
mit cit sau nudc nhay. Ta tim dugc:

Dd sau trude nude nhay: h' = 0,70m
D9 sau sau nude nhay: h" = 1,06m

Vitri truée nuéc nhay: / = 56,7m

Vitri sau nuéc nhay: x =I/+1/ =61,5m.
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Bai 13-20




h"(l) h* 1+ in)=h"(x)

L Buorg lign higp Pudng b,
{ Duong >
| vaidudng c, | b %)
| | b}*
: —":' """'l____ﬁf'__'
! C.M.;,/ d)
l E
: Buang c, g Cg % €§.
E slvl ©f %
3 sl 4 <
T e
= 112 ( o
I -
C 567615756 100 *(m
Hinh 13-20

c) Truong hop L = 420m

Truong hop giéi han thi 2: nuéc mhay ngay tai mat cat C-C, h' = h, = 0,50m;
h" = 1,39m; I, = 6,25m, sau nuéc nhay la dudng nudc ha by,

Chiéu dai dudng nudc ha b, c6 do sau & ddu trén bang 1,39m va & diu dudi bing
hy = 0,86m 1a / = 382,6m, Chiéu dai sin trong truong hop gidi han thi hai nay 1a:

;= 382,6 + 6,25 = 388,85m
Néu chiéu dai bac 1. > I, thi dd sau clia dudng nudc ha b, tai ddu sén s& 16n hon h:
by, > hz

o day L = 420 m, nhu vy s€ hinh thanh nuéc nhdy ngap ttai mat cét co hep (hinh c,
bai 13-20).

Bai 13-21. Kénh chil nhat b = 10m; Q = 20m’/s; n = 0,014 Doan trén c6 i; = 0,047,
c6 46 sau chay déu hy = 0,29m. Poan dudi c6 i, = 0,00076 c6 do sau chdy déu
hy, = 1,09m. Hai doan néi véi nhau tai mat cat C-C.

Xac dinh hinh thitc ndi tiép tai khu thay déi do déc. V& dudng mat nudc trén va dudi
mat cat C-C. Phia thuong va ha luu coi nhu xa v6 tan, kmong chiu anh hudng cta cong
trinh khic.

Pdp s6: Trén doan 1 1a dong chay déu vi3i do sau h,, = 0,29m dén tan mat cit C-C.
Trén doan 2 1a dudng c, tir mit cat C-C dém mat cat 1-1 ¢& dio sau h' = 0,51m, & day xuat
hién nudc nhdy, sau nudc nhay 1a ch€ dio chav déu véi did sau h" = hy, = 1,09m. Chiéu
dai doan nudc dang ¢, bang | ~%8m . ‘

Bai 13-22. Ciing nhv bai 13-21, nhumg dioan kénh thit 2 ¢:6 n = 0,020; 1 = 0,00013

2= 2,50m
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Ddp s6: Nudc nhay nam & doan 1, tir h'= hy, = 0,29m dén h" = 1,61m. Sau d6 1a dudng
nuéc dang a,; , do sau ting ddn tir 1,61m dén chd thay déi déc thi c6 do sau bing
hg, = 2,50m. Sang doan 2 la dong chdy déu. Chicu dai dudng a,, : [ = 1400m.

Bai 13-23. Kénh c6 mat cét hinh thang: b = 2,5m; m = 0,5; n = 0,020; Q = 8m’/s, c6
hai doan véi d6 ddc khic nhau.

Doan trén c6 d6 déc i; = 0,225, do sau chay déu h,, = 0,325m. Doan dudi c6 do déc
i = 0,0025, do sau chay déu h,, = 1,25m. Hai doan n6i vi nhau tai mat cét A-A.

Xdc dinh hinh thitc n6i ti€p ciia dong chay.

Ddp s6: Nudc nhay nam & doan 2.

Dudng ¢, tir mat cit C-C dén mat cit 1-1 (do sau h' = 0,69m) ti€p dén 1a nuéc nhay véi
hll — hoz.

Chiéu dai doan chay xiét theo dudng c;: [ = 43m.

Chiéu dai nuéc nhay: 1=6,25m.

Bai 13-24. Mot dong kénh c¢6 mat cit hinh thang: b = 8m; m = 1,0; Q = 20m’/s;
1=0,04 ; n=0,030.

Pap chin dong kénh 1am dang nudc, tao nén & thugng luu dap mét do sau bing
h=2,25m.

V€ dudng mat nudc trén dogn ké)éxh & thuong luu dap.

Ddp 56 by =0,57m; h, = 0,83m

0] thuong luu dap: dong chay déu xiét chuyén sang dong chdy ém bing nuéc nhay
nuéc nhay c6 h' = hy = 0,57m va h" = 1,12m; sau nuGc nhay 13 dudng nudc ding a,;;
nudc nhay cich dap 26m.

Bai 13-25. Xdc dinh vi tri nuéc nhay trong bai todn 9 -31a, chuong IX.

Pdp s6: Nuéc nhay ngap & mit cit C-C ddu san bac nuée.

Bai 13-26. Tinh d6 sau lién hop sau nude nhay trong doan kénh md rong dan, mat cit
chit nhat, géc mé& rong 0 = 10°% Q = 7,25m%/s. Biét mat cét truéc nudc nhiy cé b, = 3m,
h' =0,40m. |

Gidi: Ta ding cong thic nuéc nhay trong kénh md rong dan cia Vaxiliep (13-31) véi
chiéu dai nudc nhay tinh theo (13-30);

Chuyén tir d6 qua radian:
0
0= 9— = 10 =0,1745radian.
573 573
bl — 3 —_
L~ T 0a7as 1M
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a = 2= 0 amis; by =324 —0ga1m.

b, 3 g
Tinh chiéu dai nudc nhay theo (13-30);

3
Fr, = 91?31} =9,26
0,40

9

0.81
10,3.0,40.(4/9,26 - 1) ~720m

1+0,54- 074(2) (49,26 — H*¥

t, =1+, = 17,20 + 7,20 = 24,40

l —

n

b, ~r,0=2440.0,1745=425m
Tinh h" bang phuong trinh (13-31) véi o, = 1; p =0,9.

2
2.1 7,25 :
|2 17.2.04? =
981.17.2.04 (0,1745} +17.2.0
2 ” "2
5 +

SR e B VRS LS 0 SPP!

981 .24.4h" | 0.1745 3
144

5395*-;- +24,4h"2- 0324 —0864h" ~ 2,16h"?

5427 = —1%3 +24,4h"* - 0,864h"

Giai phuong trinh ndy bang cdch tinh gan ding dan, ta cduoc::
h"=143m
Bai 13-27. Tinh d¢ sau lién hiép cta nuéc nhay trong métt dioam kénh md rong din cd goc
mo rong 6 = 10" Q = 10m’/s. Biét tai mit ct trude nude nhay b h' = 0,50 mva b, = 4m.

Pdp s6:h"=1,3Tm; b,=508m; 1, =6,10m.

Bai 13-28. Dong chdy c6 Q = 4m’/s chay tir mot cita cng rdmg b = 2,00m c6 do sau &
mit cit co hep sau cong la h, = 0,40m. Ngay sau cong I1d k&nlh mat cat chir nhat rong
B = 6,00m, c6 do sau binh thudng cua dong chay ha luu biang h, = 1,20m.

Tinh do sau do nudc nhay ngap tao nén & mat cat co hep.

Giai:

B_6_,
b 2
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Ta tinh d¢ siu h, theo cong thitc nudc nhay ngap trong long dan md rong dot ngot
(13-32):

v, =2 -9 & 0555 ms

2.1.2 2
h, =.[12% - - 2(5-0,555) =0,92
: \/ 681 6© ) =0.92m

Bai 13-29. Dong chay ¢6 luu lugng Q = 5m’/s chay tir mét clra céng réng b = 2m, cé
do siu ngay sau clra cong 1a h_ = 0,50m. Sau cong 12 kénh rong B = 8,0m, ¢6 49 sau binh
thudng h, = 1,5m.

Tinh d6 sau do nudc nhay ngap tao ra & mat cit sau clta cong.

Dap s6- h, = 1,29m.
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Chuong XIV
PAP TRAN

I. TOM TAT LY THUYET

Vit kién triic ngan mot dong khong dp 1am cho dong do chay tran qua dinh goi la dap
tran. V&€ mat thuy luc, dong chay qua dap tran ducc xem nhu dong chdy qua 16 16n
khong ap. Tinh toan thuy luc dap tran bao gom viéc xdc dinh kha nang thdo nudc cha
dap hoac xdc dinh cdc kich thudc cha 16 dap dé thio duoc hra lwong dinh trude v.v...

K¢ hiéu (hinh 14-1):

IrTI77777 th e s deddd

Hinh 14-1

H - cot nuéc tran;

2
v . ,
H,=H+ 79 - cOt nude toan phan trén dinh dap;
g

b - chiéu rong dap (dién tran nudc);

v, - luu t6c dong chay thuong luu trude dap;

P - chiéu cao dap so véi ddy ha luu;

P,- chiéu cao dap so véi ddy thugng luu;

h; - d6 sau ha luu;

h,, = h, - P - chiéu sau nudc ha luu so véi ¢inh dap;
Z =H - h, - chénh léch muc nuéc thuong ha luu;

8 - chiéu ddy dinh dap;‘

B - chiéu rong long song ché xay dap.
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1. Dap tran thanh méng (5 < 0,67H):
a) Cua chit nhdt (hinh 14-2)

Hinh 14-2

Luu lwong qua dap tran thainh mong cira chir nhat chay khoéng ngdp tinh theo cong thiic
chung ctia dap tran:-

. Q = mby/2gH;"? (14-1)
hoic: Q = myb,2gH*? (14-2)

Hé s6 luu luong m,, clta dap tran thinh mdng tiéu chuin tinh theo cong thuc:
m, = 0,402 + 0,054~[~)H— (14-3)

1

Anh hudng cua co hep bén: Thay m, trong (14-2) bang m, tinh theo:

2 2
m, = (0,405 2003403 E;bJ 1+0,55 [EJ H (14-4)
H B B

H+P,
Chay ngap: (hinh 14-3).
Chi tiéu ngap: h, =h, —P > 0]
S Z (z (14-5)
va: <=

LSS Vs

Hinh 14-3

Tri s6 phan giéi (%—) phu thudc —Ig cho & d6 thi hinh (14-4) duéi day:
P8

Cé6 thé 14y gén diing (Z/P),, vao khoang 0,70 +0,80.
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1,00

0,75 P =

050 % 1

o=

Hinh 14-4

Khi chdy ngdp, cong thic tinh lwu luong la:
onsnm(,b\/ﬁl-l‘”2 (14-6)

Hé s6 ngép o, 18y theo cong thitc thuc nghiém cua Bazanh:

h Z
s, =105|1+02-2 | 3= 14-7
( p ) q (14-7)
Néu vira chay ngép, vira ¢6 co hep bén thi diing cong thic:
Q=o,m by2gH*" (14-8)

b) Cvta tam gidc (hinh 14-5):
Daép tran thanh mong cita tam gidc ding lam dung cu do luu lugng. Luu luong qua
dap tran thanh mong ciia lain gidc tinh theo cdng thic:
Q=m,2gH** =M, H" (14-9)
Véi géc & dinh 0 =90° thi: m,,= 0,316
M,, ~1,4m"’ 5" (trong phara vi 0,05m < H < 0,25 m)

—\ —
—3 Y — = — — — ‘f
% H 8/ H
_____._ .
N — — J
b
Hinh 14-5 Hinh 14-6

¢) Cua hinh thang

Dap tran thanh mong ctra hinh thang ciing 1a mot dung cu dio luu luong trén kénh nho:

Q=m,by2gH? = M bH""? (14-10)
Véi tgb =i— thi: m; ~ 0,42

)§ -
My = 1,86m( Syl
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Cong thitc (14-10) va cic hé sé trén diing trong pham vi H < —133 P, >0.

2. Pap tran ¢6 mat cit thue dung [0,67H < 6 < (2 + 3)H]

Cong thiic tdng quat: Q= rJ,,stb\/Z_gHg"2 (14-11)
Chi tiéu ngap:
h,=h,-P>0
. Z (Z) (14-12)
va —<|—
P \P/,

= | =

Tri s6 (—i—) phu thudc vao hé s6 luu lugng m cia timg loai mat cit dap va ty s6
Pe

cho & bang 14.1 dudi day:

Bang 14-1. Tri s6 phan giéi (%—) dé xac dinh trang thii chay
pg

cia dap c6 mat cat thuc dung

H/P
0,10 | 0,20 0,30 0,40 0,50 0,75 1,00 1,50 2,00
0,35 092 [ 089 0,87 0,86 0,84 0.86 0,87 0,96 1,05

0,385 | 091 | 0,86 0,84 0,82 0,80 0,79 0,80 0,83 0,90
0,42 0,89 | 084 0,80 0,78 0,76 0,75 0,73 0,75 0,72
0,46 0,88 | 0,82 0,78 0,76 0,74 0,71 0,70 0,73 0,79
0,48 0,86 | 0,80 0,76 0,74 0,71 0,68 0,67 | 0,67 0,78

m

Khi thoad man diéu kién (14-12) thi dap la chay ngap, lic d6 hé s6 ngap o, c6 thé lay
theo bang (14-1).
Hé s6 co hep bén ¢ ¢6 thé tinh theo cong thic:

e=1-025m * (0~ Dom 110 | (14-13)
n .

1
bt

E.= 1,00

\\3
~ ~
~ -
IR

ASRRLRTRVRRRR RN

E

Hinh 14-7
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trong do:

n - s4 nhip;

b - chi€u rong méi nhip;

E . - hé 0 hinh dang clia m6 bén, 18y cdc tri s6 ghi & hinh 14-7;

& .« - hé s6 hinh dang cha mé try, 18y céc tri sé ghi ¢ hinh 14-8.

Heé s6 luu luong m c6 tri s6 tuy theo hinh dang dinh dap. Déi véi méi loai dap, ngudi

ta da thi nghiém tim hé s6 luu luong tiéu chudn cho mot mat cat tiéu chudn (m,.) tng véi
mot cot nude thiét k€ (H, ) nhat dinh.

7777 m
[ .

;7 '
7 / /

e A v /
. 7 n
4 7 AW,

’

;7 . 7
7 2
a) b) c)
{m=0.80 {m=0,45 Cm=045

Hinh 14-8
Khi thay déi chit it cau tao clia dap so v&i mat cét tiéu chudn, hodc khi cot nude tran
thuc t& khac cot nudc thiét ké thi m ciing thay déi chit it, cong thidc téng quat dé tinh m 1a:
m =0, Oy M, (14-14)
trong do6:
m,. - hé s luu lugng tiéu chuin;
Gpq - hé 8 sita chita do thay déi hinh dang khac véi dap tiéu chudn da thi nghiém;
oy - hé s6 stra chita do thay doi cot nude H khic véi cot nudc thiet ké Hy,.
Pap c6 mat cat thuc dung c6 nhiéu loai hinh dang khac nhau.

a) Pdp hinh cong khéng cé chan khong (hinh 14-9). C6 mat cit vé theo phuong phap
Corijo - Ophixérép ghi & phu luc (14-2) trong dé:

dap loai I c6 m,, = 0,49;

dap loai Il ¢6 m, = 0,48;

Hé s6 o4 ciia dap nay 14y 6 phu luc (14-3);
Hé s6 oy cia dap nay lay & phu luc (14-4).
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Hinh 14-9

b) Pdp hinh cong c6 chdn khong (hinh 14-10) cé ddu tron va diu enlip ¢ toa d mat
c4t ghi & phu luc (14-5) va hé s6 luu lugng m,, ghi & phu luc (14-6).

d,

a)
Hinh 14-10

¢) Ddp hinh da gidc, (hinh thang) (hinh 14-11) c6 hé s5 luu lugng ghi & phu luc (14-7).

Déi véi cac loai dap cé mat cit thuc dung néi trén, trong cong thiic téng quat (14-11),
2
' A, hd av re ~ A7 e - ” - < ? -~ -~
ta c6 thé bo qua —2—“ so v6i H va lay H, = H né€u dién tich mat cat thuong luu & gan dap
g ,

Q, thoa man diéu kién:

Hinh 14-11
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3. Pap tran dinhréong 2 +3)H< 8 < (8 +10) H:
Chi tiéu ngdp: Dap tran dinh rong 13 chay ngap khi thoa mian diéu kién:

h_n;h_n)
Hy \Hg pg

h, ’hnj
—_> —
he Dy Jpg |

hodc: } (14-15)

Tri s6 ( “] c6 thé ldy gin ding
P8

O 0,90 " T T
, (+) m=0,38
khoang 0,70 + 0,80; e T 038
»
h 085 O REaR Y
. at -—n C ] rd :' . - \
Tri s6 - 14y gin diing bang 1,2 + 1 ,4. AR =030 I
0.80 A4 BN
h | A \_
Chinh xac hon | — | phu thudc vao hé bh,
H, og 075 Mo

¢ 01 0203 040506 07 0808 1,0

s6 luu lugng m va ty s v, = oh, cho & d6
Qy Hinh 14-12
thi hinh 14-12 duéi day (€2, la dién tich
mat cit uSt ctia kénh ha luu).
Chay khéng ngdp (hinh 14-13).

Dai véi dap cira chif nhat:

Q = pbh,f2g(h, ~h) (14-16)

hodc: Q = mb,/2gH}"? (14-17)
Vi m = ¢kv1-k (14-18)
= S (14-19)

H,

h - do sau tai mot mit cat thoa man diéu kién thay déi dén trén dinh dap;

¢ - hé s6 Iuu toc, phu thudc hinh dang, kich thudc cira vao.

r\\\\\\ AR AR

7L ALLL

ARARARRARARR AN

Hinh 14-13
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Cé nhiéu cong thic 1y luan va thuc nghiém khdc nhau clia nhiéu tdc gia dé xdc dinh
m, ¢, k. Bang (14 -2) va (14-3) duéi day cho céc tri sd theo D.I Cumin.

Bang 14-2. Hé s6 luu lugng m caa dap tran dinh rong (tri s6 gan ding cia Cumin)

Tinh chat thu hep & cira vao m
1. Cira vao rat khong thuin, mic do thu hep rat 16n, dau cong,
dap nho ra mdi dé thuong luu. 030 + 0,31
2. Clra vao khong thuan, ngudng dap vuéng canh, mé bén vudng
g6c khong c6 tudng canh. 0.32 + 0,33
3. Cira v?19 tuong doi thuan, ngudng tron hoac bat géc, c6 tudng '
cénh thang thu hep ddn hoac tudng cdnh hinh chép. 034 + 0,36
4. Cira vao rat thuan 0,37 + 0,38
Bang 14-3. Quan hé gitra m, 9, k, ¢
m | 030 | 031 | 032 { 033 | 0,34 | 035 | 0,36 | 0,37 | 0,38 0,385
¢ | 0943 | 0,950 | 0,956 | 0,963 | 0,970 | 0,976 | 0,983 | 0,990 | 0,996 1
k, | 042 | 0435|0452 | 0,471 | 0,492 | 0,515 | 0,540 | 0,566 | 0,608 2/3
k, | 0,566 | 0,855 | 0,842 | 0,830 | 0,806 | 0,800 | 0,779 | 0,754 | 0,717 2/3
¢, | 077 { 081 | 0,84 | 087 | 090 [ 093 | 096 | 098 | 0,99 1

Dai véi dap cira khong phai chit nhat thi van diing cong thiic (14-16), nhung thay bh
bing o, trong d6 o 1a dién tich mat cit dong chay trén dinh dip ding véi do sau
h = k,H,.

Dé chinh xdc hon, xét k§ dén anh huéng cla hinh dang mé&, anh hudng co hep theo
chiéu rong va chiéu dimg, Cumin dé nghi xdc dinh m theo chi dan & phu luc 14-8.

Chady ngdp (hinh 14-14).

o~
N
I g -
~
—_——— e ———— e —— — F=
\ _C
N
- N
ATHEOTTITSRXS

Hinh 14-14
Q =¢,bhy/2g(H, - h) (14-20)
voi: h=h, -z, (14-21)
trong dé:

¢, 12 h¢ s6 luu toc khi chay ngap, 14y theo m, ghi & bang 14-3;
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z, - do cao héi phuc khi md rong & sau dap. D€ xdc dinh z,, Cumin cho tri s6

n

h NN
&, = Ez_ lahamsdcta E=—~va v, = bh, theo do6 thi hinh (14-15).
hK hK Qh

Trong tinh todn gdn ding, c6 thé bo qua z, va 1y h = hy, titc la:

Q= ¢,bh,2g(H, ~h,) (14-22)
0,24 h,, :
g:lf —=130_3 ]
2 h, hy 4 ; l4
0,20 </ v 1&5‘. \\42\1
0,15 P 4EREIRENMNAN
' Wa AT 150 TSN\ G
0,12 Y AT T =SSN
. ] P e _ A \
008 | LA A AT 150 T N
A7 ZZ i e NN
0.04 /z‘//‘/ _1 250 : NN
X T 1h, T
Lt ‘5;'—3.00‘ .‘ :
0 01 02 03 04 05 08 07 08 03 1
V=——Q—:'

Hinh 14-15: Do thi dé xdac dinh do cae hai phuc z,

Néu cira tran khong phai la chit nhat thi trong cic cong thic (14-20) hodc (14-22) ta
phai thay bh bang , trong dé o 1a dién tich mat cét ing véi do sau h, tinh theo (14-21).
4. Chay qua cong dai khong ap

Chay qua long c¢6ng 16 thién tic la chdy qua long méng thu hep hon long kénh c6 day
ngang bing ddy kénh hoac cao hon ddy kénh, chiéu dai L. Vé phuong dién thuy luc, néu:

L < (8 +10)H thi hién tugng dugc coi nhu 12 chav qua dap tran dinh rong;

L > (8 +10)H thi phai coi nhu mot ¢ap tran dinh rong ndi ti€p véi mot doan kénh,
nghia la phai xét anh hudng clia do d6c, do nhdm cuta than cng.

Trong trudng hop dé6, can phan biét: céng dai va cong ngan:
Cong 1a cong dai néu:
L>l+ g~ 1, =Lg (14-23)
Céng 1a cong ngin néu:
L<ho+ .+ 1,
trong doé:
I, - chiéu dai dudng nudc dang cé do sau & dau trén bang i, (46 su co hep tai mat cét
C-C; h, = k;H,) va do sau & dau dudi barig do- sau phan gidi hy:

71



I3, - chiéu dai doan clra vao, tir ddu c6ng dén mat cat C-C. Thuong 14y:

Lo =(1,5 +2,5) (H, — hy) (14-24)
I, - chiéu dai doan ctra ra, tir mit cét d - d dén cudi cong:

I, ~ 2,5 (hg - h) | (14-25)

¢ d

eI - e

=
W{Mﬁ(.%/ LSS @’Y{. K/
Cra

_Evéo <l
c L<Lx d

a)

]
he ha=hx  hn
b) 3 g/;f//////////////)/ [RREAE:

Cvao £k | ral .

Lk Ll

—
__—__._
———

<= h
™ h, k hn
M%/ ////////////1////// / /ﬁ/)’*x/

[y » H

—t]

lvao {0k | Cra
C Lk dl

Hinh 14-16
D6i vé6i cong ngan, cé thé tinh nhu dap tran dinh réng don thuan.
D6i véi cong dai phai tinh dudng mat nudc cha dong khong déu tir cudi cong (mat cat
d - d) ngugce trd 1én dén mat cat C - C);
Do sau 0 cubi mat citd - d 1a h, 14y nhu sau:
hy=h_néuh,_> h,
hy = hy néu h, < hy.
Sau khi tinh dudng mat nudc ta sé xdc dinh dugc do sau & mat cat (C-C) goi la h,, r6i
18y do sau h, d6 1am do sau & ha luu dap tran dé tinh.
5. Dap tran xién va dap tran bén

Ddp tran xién (hinh 14 -17):

Q =0, ml2gH}/? (14-26)
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[ - chiéu dai cua tran;

oy - hé s6 tinh dén do6 xién cla dap:

0\ 12
ou=1-S12-5) @427

k = 0,5 véi dap thanh mong;
k = 1,1 v6i dap c6 mit cét thuc dung.

Ddp tran bén cua kénh chdy ém (hinh 14-18):

=" - i —

— - | —_—— —

’E
N
|
\
|
|
|
|
|
h, Zi

, a Q2
i
A ///7/////// Ol

N T _f'___!
Q1 |
mw%jg’r*‘r—\—‘r—ﬁ—%m
Qb
Hinh 14-17 Hinh 14-18
Q, = my/y2gH}" (14-28)
Doi v6i dap thianh mong:
H —-
m, =025+ Oﬁ.l67(—~—L - \[Frz (14-29)
H,
bai véi dap c6 mat cat thue dung: m,, =0,287 + 0,169 ( BI— - Fr, J (14-30)
Hiy
trong dé:
H,H, - cot nudc & dau trén va dau dudi dap; i L e
Fr, - thong s6 dong nang cta kénh tai mat cat - ;: %i::"—"::“* }}:—(/’:—:
c16i cua dap. h ﬂ < a & Q ©
Ddp tran bén cua kénh chay xiét (hinh 14-19): oy

Qb — mbl /ng:{/l’ (14_31) e //,/{/' LLLLLL, ////#//z///gfz
| £ |
Hy =h,-P (14-32) e "1 Q—
|
Poi v6i dap thanh méng: T N E NN NN 77777777
Qb

m, =027+008| 21| _023 M2l ). (14.32)
B B Hinh 14-19
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II. BAI TAP

Bai 14-1. Tinh luu luong qua dap tran cé chicu day dinh dap 1a 8 = 0,2m. Chiéu rong cua
dap bang chicu rong kénh dan thugng luu: b= B = 1,00m. D¢ cao cua dap P =P, = 0,50 m.
Cot nuéc H = 0,50m va do sau sau dap hy, = 0,70m.

Giai: Ta cé 6 = 0,2m = 0,4H, B = b; day la dap thanh mong khong c6 co hep bén. Ta
x€t chi tiéu ngép: :
h,=h,-P=0,70-0,50=0,20m >0

Z=H+P, —hy=0,50 + 0,50 - 0,70 = 0,30 m
Z 030

=" =0,
P 0,50

H_ 050 =1 tra trong d6 thi hinh 14-4 dugc:

P 050
Z
(2) ~oa
pPg

<( J
P P
pe

Vay dap la chay ngap. Ta tinh luu luong theo cong thic:

3/2
Q=0,m,by2gH
trong dé m,, tinh theo (14-3) va o, tinh theo (14-7):
H

mg =0,402 + 0,054 P—=O,402+0,054-8’—§:O,456
[ ,

, =1,05 (1+o,25J JZ 105 [140,2.22] 593006
P) VH 0,5, V0,5

Q=0,96.0,456 . 4,43(0,5)"” = 0,704m’/s

Bai 14-2. Trén kénh rong B = 1,50m, ngudi ta xay mot dip tran thanh moéng ctta chit
nhat c6 P = P, = 0,6m. D siu nuéc & ha luu bang h, = 0,80m.

Tim bé rong dap b dé khi thdo luu luong Q = 3004/s thi cot nude tran bang H = 0,50m.

Gidi: P=P, =0,6m <h, =0,80m; h_ = 0,80 - 0,60 = 0,20m, do dé dap c6 thé la chay
ngap. Ta xét chi tiéu ngap:
Z 05-02 03
P 060 06

=0,50
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H = g—; = 0,834 tra d6 thi hinh 14-4 duge L%J = (0,63

Viy la chay ngap.
Tinh o, theo cong thuc (14-7):

=(),945

2 0.3
G, = 1,05 (1+02 02 403
0.6/ 0.5

Coéng thic tinh dap tran thanh moéng chay ngdp cd co hep bén la:
Q = Gzlrncb'\/rj—g—‘H‘}/ ?
trong dé:

m, con phu thudc b, theo cong thic (14-4):

~ 2 2
— 0405+ 2093 003-13_,9} 1055 [b] H
H B H+P

Vi chua biét b nén trude hét ta tam 12y tri s6 m = 0,40 d€ xdc dinh tri s6 b gan ding

lan tha nhat, va duoc:

Tir d6 tinh lai m:

(0405 0.003 ) g3k3 OSJ 1+0,55
5 Ly

2
(0SV(_05 Vg5
L5 10,5+0,6

=0,52m

LI

Tinh lai b duoc:
_ 0,3
0,945.0,39.4,43.0,5%%

Néu thay trd lai cong thic tinh m_ thi két qua cling dugc xdp xi nhu trén. Vay bé rong
dapla b=0,52m.

Bai 14-3. Cho mét dap trin thanh mong ¢6 P =P, =0.,50n7; b = 0,6m.

Yeéu cdu xéac dinh ¢t nude H trude dap khi Q = 0.4 m’/s. Trong hai trudng hop:
a) B= 1,00 m; h, =070 m
.b) B=0,60 m; h, =0.50 m
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Gidi:
a) Truong hop a: hy, = 0,70m; B = 1,00m
h,=h,-P=0,70-0,50=0,20m >0
Dap c6 thé 12 chdy ngap.
Do B> b, dap c6 co hep bén nén céng thiic tdng quat:
Q =o,m_by2gH?

2/3

nén: H= Q
‘ Gnmcb\/z_g:

Mudn xét chi tiéu ngap, xdc dinh ¢, va m_ déu cin c6 s6 tri H 1a dai lugng can tim.
Do d6, trudc hét ta phai tam gid thiét o, = 1 va m, = 0,45 d€ tinh gan ding H lan tha

nhat, va duoc:

2/3
H= 0.4 =0,48m
1.0,45.0,6.4,43

V6iH=0,48m; Z=0,48 - 0,2=0,28 m.

P 05 P 050 P).

% < (%J i qén dap la chdy ngap.

Tinh o theo (14-7) va m_ theo (14-4) dugc:

o, =105 [1402.22] 5928 49,
0 0,48

b}

2 2
m, = 0,405+%9§—0,031—"-% : 1+0,55[0’6J ( 0,48 ) =0,418
48 1 1 /) 10,48+0,5

véi o, = 0,94 vam, = 0,418 tinh lai H:
2/3
H= 0.4 =0,53m
0,94.0,418.0,6.4,43
Ta 14y tri s6 H = 0,53m dé tinh lai o, vd m, cling dugc tri s6 xap xi nhu trén. Vay c6
thé lay H = 0,53m.
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b) Trudng hop b: hy, = 0.50m; B=b =0,50m.
O day B = b: dap khong c6 co hep bén;
h, = hy, — P = 0: dap chay khéng ngap. Ta tinh H theo cong thiic:

¥k
Q

3 .
m, 0y 28

H =

m, = 0,402 + 0,054 %

Tam ldy tri s6 H da tim & truong hop trén, tim dugc:

., 0,53
m, =0,402+0.054 . —— = 0,459
0,50

5 -

0.4 2/3
H= — =0,476 m
0,459.0,6.4,43

Tinh lai m, vé1 H = 0,476 m:

4
m, = 0,402+ 0,054 2270 _ 0 450
0,50
‘ 213
0.4 ) |
! { -------- 0,482
0,450.0,6.4,43,

So sdnh vdi két qui § tren ¢6 thé 1ay: H = 0,48m.

Bai 14-4. Tinh luu luong qua dap tran thinh mong clra chir nhédt cé6 b = B = 0,50m;
P=P =0,35m; H=0.4m. D6 sau ha fuu: a) h, = 0.45m: b)h, = 0,55m.

Dap 5o a) Q = 0,260m/s;

b) Q = 0,240m/s.

Bai 14-5. Cho dap tran thanh mong cua chir nhat ¢ P = 0,50m; P, = 0,40m;
B = 0,50m: b = 0,40m; H = 0,40m; hy, = 0,70, Tinh luu luong

Ddp s> Q=0,178n"/s.

Bai 14-6. Mot kénh rong B = 2,00m dir: luu lrong Q = 1,00 #2'/s c6 do sdu tuong ting
la hy, = 0,80m. D& ning cao muc nude tudi mrong kénh. ngudi ta thd mot hang phai cao
P =P, =0.4m. Phai day 6 = 0.10m.

a) Tinh chicu rong clia hang phai d¢ ning muc nude thuong luu 1én do sau hy, = 1,00m.

b) Vi chiéu rong va chiéu cao cua phai nhu trén. tink: do sau thugng leu khi luu luong
Q = 0,80 m'/y, v d0 shu tuong tng trong kénh ha luu la h, = 0.70m.

Bdp s6- ) b= 1,30m.
b) hlh.hru = 0,91m (}Ll = 0.5 1’71).
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Bai 14-7. D€ do luu lugng trong phong thi nghiém, ngudi ta ding mét dap clra hinh
tam- gidc c6 géc & dinh 6 = 90°, cot nudc truéc dap H = 15¢m, chay tu do. Tinh
luu luong.

Ddp s6: Q=122 Ifs.

Bai 14-8. Dé do luu lugng trén kénh tudi, ngudi ta bd tri mét dap thanh méng cira
hinh thang c6 b = 1,00m, tg® = 1/4. Tinh luu luong khi H = 0,30m. Chay tu do.

Dadp 56~ Q = 0,306 m’/s.

Bai 14-9. Tinh chiéu cao h cura dap hinh tam giic ¢6
8 = 90" dé cho khi thdo luu luong Q,,, = 40//s thi cira tam
gidc con hd duge a = 6¢m du trit.

Ddp s6- h =30 cm. ' Bai 14-9

Bai 14.10. Tinh d6 chinh xdc cta két qua do luu luong bing mot dap tran thanh méng
cua hinh chit nhat khéng co hep bén, ¢4 chiéu rong b = 90cm véi sai s6 Ab =+ 10mm,
cot nudc H = 23cm véi sai s6 AH = + 0,5mm, hé s6 luu lugng m, = 0,46 xéc dinh bang
thuc nghiém véi sai s6 Am = = 0,005.

Dap s6- Q =202 I/s vdi sai s6 1,5%.

Bai 14-11. Do hwu lugng bang mot dap tran thanh mong clra chir nhat khong co hep bén,
c6 b = 50cm v6i d6 chinh xdc Ab= * 1mm, hé s6 luu lugng'm = 0,455 v6i Am = + 0,002.

Hoi phai do cot nuéc H véi do chinh xdc bao nhiéu dé két qua khong sai qua 1% khi
H=12,50 cm.

Pdp sé: AH= % 0,3 mm

Bai 14-12. Dap tran thuc dung hinh cong khéng c6 chan khong kiéu Corigio -
Ophixér(")'p loai I (m,, = 0,49), cao P| = 3,00m, P = 3,80m, c6 nam nhip, mdi nhip rong
b = 8m. M0 bén va mo tru vudéng canh. Séng thuong luu réng B = 70m.

a) Tinh luu luong khi H = Hpy =2,00m; d¢ sau ha luu hy, = 4,10m;

b) Tinh luu lvong khi H = 1,60m, d6 séu ha luu hy = 3,85m.

Giai:

a) H=H =2,00m; h, =4,10m>P

Ta tinh chi tiéu ngap:
H-h, 2-(410-380)

P 3,80

= 0,448

Z
P

So véi (%J 13y & bany (14 -1) ta thay ngay:
Pg

< ( )
P P
p(l

o
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Vay dép la chay ngap.

Hé s6 ngap o, = f[%“«) [ay & phu luc (14-1).
0

vgi Mo hn _410-38 030

0,15 dugc o, = 0,997

Hé s6 co hep bén ¢ tinh theo cong thuc:

E.mb +(n—- D'&rm _I:{_

=1-0.2
e=1-0 o 5

Véi £, =1va g, =0,80tadugc

g:l_oyzl_t(isj_l)_o’g %::0,958

Dap loai nay c6 m_ = 0,49 nén ta dugc:
Q=0c,emX b\ﬁé-HS 2
=0,997. 0,958.0,45.5.8 . 4,43 . 2" =235 m’Is
b) H=1,60m # Hy: h, =385
Cic tri so: h, = 0,05m; 5, =0,999; £ =0,966 xic dinh rihu truong hop trén.
O day H # Hy ta phai tinh stra lai he s6 luu Juong theo:
m=oym,
H 16

Véi ——=
TK s

= 0,8 tra phu lyc (14-4) dugc oy, = 0,97 3.

Vay:
Q=0,999.0966.0,973.0,49 .5 .3 .4.43 (1,6)"*= 166 m’/s

Bai 14-13. Dap tran ¢6 P = P, = 8m, chia lam 7 nhip. M¢& bén va mé tru lugn tron.
Luu lugng thiét k€ Qq = 300 m’/s. Cot nudc thi€t k&€ Hy = 2,00m; muc nude ha luu thap
hon dinh dap. S6ng thuong luu rong B = 80n:.

a) Tinh chiéu rong b va vé mat cat hinh cong khong chan khong kiéu Corigic -

f)phixérc"ip loai II (m,, = 0,48) ¢6 o =45"; p = 60", IDI_: 0,9

1

b) Néu 1am dap hinh cong c6 chan khong dinh enlip véi % = 2,1 = 1,5m thi nit ngéh

duoc dudng tran la bao nhiéu?
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Giai:
a) Ddp khong chdn khong

- Ta tim hé s stta chita hinh dang o, cia dap khong chan khong c6 —=0,9; a =45%

/
P,
B = 60" trong bang phu luc (14-3) dugc o, = 0,978.

m = 6y, m_ = 0,978 . 0,48 = 0,468.
Q 300

Vg = = = O, 375mls
Q, 80(8+2)

2
—% = 0,007 m (rdt nho)
2g

v

Viy: H, = H.
. Q 300
eb = 372 iR
nm,/2g H 7.0,468.4,43.2

mb +(n_ 1)E,aml }:)0 , do 66

=7,3m

821—0,2§

n

+(n—1
csb=b _0’2 émb ( )éml H()
n
&mb +(n—1)§
n
Thay § , =07, &, = 0,45 van =7 ta duoc:

0,7+6.0,45

b=eb+02 mH,

b=7,3+0,2 2=7,50m

Yb=nb=7-7,50=52,50m
Dé vé toa do mat cit dap tiéu chudn, ta lay toa dd X va y trong bang phu luc (14-2)
(ing vdi Hk = 1) nhéan véi Hy = 2,00m dé vé thanh dudng cong ABCD. Sau d6 bat mai
thuong luu AG dén do cao ! = 0,9; P, = 7,2m, bing mot goc o = 45" va v& mot dudng
ti€p tuyén véi mdi ha luwu CE [am v6i ddy mot géc B = 60°. Dudi chan dap luogn mot
cung tron EF ¢6 ban kinh R = 0,5 x P = 4,0m.

X, (m) Yy, (m) X, (m) Yy, (m)
0 0,086 2.4 0,840
0,2 0,02 2.8 1,330
0,4 0 3.4 1,984
0,6 0,010 4,0 2,754
0.8 0,046 5,0 - 4,28
1,2 0,196 6,0 6,12
1,6 0,378 -7.0 8,16
2.0 0,642
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Ghi chu:
ABCD - diong cong tiéu chudn,
CE - doan thdng lam véi dudng ndm ngang goc 3 = 60" va tiicp fuyén vor dicong cong tiéu
chudn 1ai C.
EF - cung tron co ban kinh R = 0.5 x 2 = 4.0m;
GK=1=09P,
b) Pdp cé chdn khdng

l ~
Mo o2 133,229
rr 15 b
Tra bang phu luc 14-6 dugc m = 0,508. Cho rang £ thay di lkhong dang ké, vay chiéu
rong dap ty 1é& nghich véi m. Ta co:
52,5.0,468

h=2220000 s
2 0.508 o

So véi trén riit ngan duoc:
52,5-48,5=4,0m. (7,6%)

Bai 14-14. D€ nang cao muc nudc trén song, ta xay dung mot dap tran thuc dung hinh
cong khong chan khong gom 10 nhip, moi nhip rong b = 1#0.0im. Cao trinh muc nudc
thiét k& & thuong luu 1a Z = + 20,00m; luu lugng thit k& Q. = 1580m’/s. Song rong
trung binh B = 160m. Muc nuée ha lwu ung vé1 Qq 1 Z, = +1 4,00m. Pay song thuong,
Ma luu déu & cao trinh (+ 6,00). Dau mao rron.

a) Yéu cau xdc dinh cao trinh dinh dap (Z,).

b) V&i dap da thiét ké trén, néu muc nudc thuong lwu ¢ cawo trinh Z, = + 23,00m va
muyc nude ha luu Z, =+ 18,40m thi luu huong 1a bao nhiéu ™?

" Gidi: |
a) Vi dap hinh cong khong c6 chan khong loai I (Corigia-- O phixérdp), ¢6 m,, = 0,49.
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Trudc hét, ta gia thiét 1a chay khong ngap va tam 14y hé s6 co hepe = 0,98 d€ tinh Hy;:

" 1580 2
H, = _Q_ =[ J ~ 3,80 m
emb,/2g 0,98.0,49.100.4,43

Tinh lai € theo cong thuc:
Emp +(n-1E, Hy

€e=1-0,2
n b
Véi: £ . =070; £ =045 n=10
tinh duge € = 0,966.
Tinh lai:
2/3
H, = 1580 ~3.83m
0,966 .0,49.100.4,43
VO = 1580 =O,7m/S
160.14
avg ~ 0,03m
2g
V2
H=H,--* =3,83-0,03 = 3,80m
2g

Cao trinh dinh dap la:
Zy=Zy —H=20,00-3,80=16,20m

Muc nuéc ha luu thdp hon dinh dap, dap chay khong ngip nén két qua tinh trén
la dung. '

b) Véi:  Z,=23,00m, Z, = 18,40m.
H=23,00-16,2 = 6,8m.
h,=18,4 -16,2 = 2.2m.
Z=27,—7,=23,00- 18,40 = 4,60m
P=162-6,0=1020m. -

Z 46 8 ) .
Z=_"=045": a = 0 =0,667; Z = (0,69 (bang 14.1) do do6:
P 10,2 P 102 P o ‘
P P
Pg

Vay dap lic nay la chay ngap. Tra bang phu luc (14-1) véi:
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I 2

M _% =0,32, dugc ¢, = 0,99
H 68

. 1—0,20'7+9 0,45 6.8

= 0,936
10 0

O day H > H,,. ta phai tinh lai hé s6 lwu luong m theo:
m =Gy My,
Tra phu luc (14-4) véi:
_I_]— = @ =1,8 va o =45", ducc o, = 1.065
Hey 38
m = 1,065 . 0,49 = 0.521.

Tam lay H, = H = 6,80 m, ta tinh dugc:
Q=o0,emY by2gH} "’
=0.99.0936.0,521.100. 4,43 (6.8)" = 3.800 m’/s.

3800 %
Vo :Q = 0 —=1.,4mls" %\—ﬂ-: 0.10m
Q, 160(23-6) 28
Ho=H+ 2 =68 +0.1 =69 m
28

Tinh lai duoc:
0=0,99.0936.0,521.100.4.,43 (6,9)? = 3880 m’/s.

Bai 14-15. Nhu bai 14 -14 nhung dap hinh cong c¢6 chan khong dinh enlip %: 2,

r'=3,0m.
Dap 56. a) Z, = 16,60 m;
b) Q = 3600 m'/s.

Bai 14-16. Tinh luu luong qua dap trin hinh cong khong: ¢.6 chan khong ki€u Corigio -
Ophixérdp loai 1 c6 P = P, = 3.80m: L = 90m, chia lann chin nhip bing cdc mé dau
tron. Bi€t H = Hy = 2,40m, hy, = 5.00m.

Ddp s6: Q =720 ni'ls.

Bai 14-17. Mot dap tran thuc dung hinh cong ¢© chan khong dinh enlip

(—Z— =2, r'= l.SOmJ, cot nude thiét ké la Hyy, = 3.0rm. Miuc nude ha luu thap hon dinh

dap. Dap c6 4 nhip, méi nhip rong b = 10, dau m3 hinb nua tron. Tinh luu lugng. Cho
biét: dap cao 10m. song thuong luu rong 60m.
Ddp 56 Q = 480 m'ly.
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Bai 14-18. Tinh bé rong cua dap tran thyc dung hinh thang cé mai thugng luu S = 0,
mai ha lwu S = [, P =P, = 7,8 m, dinh ddy & = 2,00m, véi luu lugng Q = 400m’/s va cot
nudc thiét k€ Hpx = 2,60m. Cho biét hy, < P.

Ddp s6: b =542 m.

Bai 14-19. Dap tran thuc dung hinh cong khong cé chan khong loai Il c6 o = 75",

B =60" PL = 1 ¢6 bay nhip, méi nhip rong 5m. M6 tru ddy 0,70m, mé bén luon tron,
|

md tru hinh nira tron. Dap cao P = P; = 8m. Muc nudc ha luu thdp hon dinh dap. Séng
thuong luu rong B = 50m. Cot nudc thiét k€ mat cat dap 1a Hyy = 2,00m.

Tinh c6t nude tran khi thdo Q = 300m’/s.

Ddp s6: H=2,5Tm.

Bai 14-20. Dép tran thuc dung mat cat da gidc, dinh day & = 2,00m, méi thugng luu
S =0, mai ha luu §' = 1, dap cao P = P, = 4m; c6 bon nhip, méi nhip rong b = 6,0m. Mo
bén va mo tru vuong canh, séng rong B = 50m.

Tinh luu lugng qua dap khi H = 1,80m.

Ddp 56~ Q = 92m’Is.

Bai 14-21. Ciing nhu bai 14-20, nhung dap dat xién v6i dong chinh mot géc 6 = 60°

Ddp s6: Q = 76m’!s.

Bai 14-22. Dap tran thdo 1i trén hd chira ¢cé mudi nhip, moéi nhip rong 18 m. Mat cat
dap duoc thiét ké theo dudng cong Corigio - Ophixerdp loai I, luu luong théo i thiét ké
Q. = 4280 m’ls. Trén dinh dap c¢6 clra van dé gilt nuSc trong hé dén cao trinh
(+ 48,00 m). M6 dép hinh nua tron.

a) Tinh cao trinh dinh dap dé thdo dugc luu lugng li thi€t k€ Q. véi muc nudc
+ 48.,00m. Bié€t ring lic dé muc nudc ha luu thap hon dinh dap, clra cdng md hoan toan
va luu toc di t6i v, = 1,10 mi/s. '

b) Tinh cao trinh muc nudc trong hod z,,, tng vdi lueu lugng thdo lic kiém tra Ia
Q... = 5950 m’/s, muc nudc ha luu vén thap hon dinh dap, va v, = 1,22 m/s.
Dap 56" a) Cao trinh dinh dap Z; = 43,00m;
=49,20m.
Bai 14-23. Dap tran chan mot song rong B = 70 m dé dang nudc trong mua can dén

b) Muc nuéc kiém tra Z,,
cao trinh + 36,50 m, luu lugng théo 1 16n nhat Q. = 440 m’/s, va muc nudc 16n nhat cho
phép & thugng luu 1a Z_,, = 38,00m. Tinh chiéu rong dudng tran b, xay dén cao trinh dang
nudc binh thudng (+ 36,50m) va s6 doan dap phai ldp clra dé ha thdp dinh tran xudng cao
trinh 34,00m. Mai cira rong by = 6,00 m. M& day e = 1,00m, dau tron.

Poan dap tran x4y dén cao trinh dang nuéc binh thudng lam theo kiéu Corigio-
Ophixeérép loai I, m,, = 0,49; doan ldp cira ¢6 dinh day & = 2,5m; m = 0,44.
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Ddy song & cao trinh + 29.80m. Muc nudc ha luu ing vaéi Q. 12 (+ 33,60m).
Gidi:
Luu toc di t6i:

Qs 440

Vo = =z =0,77mls
QO 10 (38,0_2‘),8)

2 .
vy _ 1.0,77 - 0,03
- 2g 19,62

—— e e o

J

Bai 14-23

Cot nudc toan phan trén dinh dap:
Hy=H+=- 3800 -36,5+003=1,53m

Luu luong don vi, khong ké co hep bén cl:a dap ¢6 dinhi ¢ cao wrinh (+ 36,5 m):
q=my2g HY? =0,49.4.43 1537 = 15 nis.
Do dé ta thay ring muén thido luu lugng 440 m'fs cdn cé mot “hiéu rong tran bang:

440 10
=—Q‘—= 4 "-~—zm>B:'7O1mz
eq €4,10 g

Vay xav dap dén cao trinh dang nudc binh thudng trén cé chiéu ngang song thi khong
di thdo !wu luong 1 v6i muc nude tran cho phép; do dd phai .cé nhitng doan dap ha thap
dinh dén {+ 34.00) J¢ thdo 10, va déng lai bang ciia dé€ it dugc nudc dén cao trinh
(+ & S80) trong mua can.
Tinh luu luong thio duge qua méi cta: clra van coi nhwr miodt ddp tran c6 mat cat thuc
dung, vi m = 0,44; chdy khong ngap (+ 54.00nm > Zy = -+ 33,60 m).
H, = 38.00 - 34,00 + 0,03 = 4,03m

4,03

e =~ 1-02.070. =091.

Q) oy =091. 044 6,443 4,03 =86ms

85



Gia sir lam ba cua:
Q3 et = 3 . 86 = 258 m'{/S
Chiéu rong can thiét clia dap xay dén cao trinh dang nudc binh thudng la:

o = Q- Qi _ 40-258_45
£q €4,10 €
Gia sir: e = 095 thi b, = — ~ 47m
0.95

Nhu vay chiéu rong toan bo cong trinh thdo, ké ca mé s€ 1a 3by + 3e + b;:
3.6+3.1+47=68m<B
Nhur vay la cé the duoc.
Ta tinh chinh xac lai cdc hé s6 € cla cura va dap.
0,70+2.0,45 4,03
3

=0,93

-Cuacua: £=1-0,2-

| 53
-Ciadap: €=1-02.0,70. 14’1—37» - 0995

Qg = 0,93 .044. 6 . 4,43 403" = 88 m's
Q3 clra — 3 . 88 = 264 ”lj/s
440 - 264

= =43 3m

' 0.995.4.10
Toéng chiéu dai cong trinh théo:
3.6+3.1+433=643m

Bai 14-24. Dap tran ¢6 nam nhip, moi nhip 10 m, trén dinh cdc nhip déu c6 cira dé gii
nudc dén cao trinh dang nudc vé mua can 1a + 15,00m. Ba nhip dap cé dinh dén cao
trinh + 12,00m m-a cét Corigio - Ophixérop loai [, lam viéc véi muc nude thdo li thiét
ne Zp = + 16,50m. Hai nhip dap con lai ¢6 dinh dat & cao trinh + 8,00m, mat cat hinh
thang, mai thuong luu thang dimg, mdi ha luu nghiéng 45°, dinh rong & = 5.00m. Pinh cac
cua déu lam dén cao trinh dang nudc (+ 15,00m). Cic mo c¢6 dau nua tron, day
e = 2,0m. Séng thuong luu rong B = 63.00m, bo doc m = |, ddy s6ng ¢ cao trinh (+ 2,00m)

M 1 — o

Hinh 14-24
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a) Tinh luu lugng thdo 10 thiét k€ Q ung v&i mue nuide thiét k&€ ¢ thuong luu
L = 16,50 m. Céc clra déu mo, muce nude ha lvu Zy, = + 10,50 m.

b) Tinh luu luong thdo 16 nho Q, khi hzi cira thiip déng hean toan, ba clra cao mo
hoan toan, muc nude thuong fuu bang muc nude dang binh thudng (+ 15,00m), muc
nudc ha luu (+ 12,00 ).

¢) Tinh muc nudc 10 kiem tra Zy khi luu lugng thdo lit la Q. = 1760m’/s, nam cira
ma hoan toan. muc nudc ha luu (+ 12.00m).

Pap 567 Que = 1416 mYs: Q. = 314 m’ls: Zyr =+ 17,40,

Bai 14-25. Tinh luu lugng qua dap tran dinh romg cira chit nhat khong co hep bén
B = b = 3m, ngudng vudng canh cao P = P, = 0,60 m. Cot mudc trude dap H = 2,00m.
Chiéu sau ha luu h, = 1,30m.

Giai: Xét dicu kien chay ngap:

h,=h, -P=180-030=1,00m>0

Tam lay H, = H. ta ¢o:

h, 100 <{ h ]
P

H, 200 H,

Vay la dap chiy khding ngap.
P 0,80
L= 204

Hé s luu fuong m ldy theo phu luc 14-8: dap khoneg co hep bén, ,
- ngom lay iheo phu 1 ip g ep H 2.00

duoc m = (),356.

Q=mby2gH? = 0356 . 3.443.27%:= (3 ni's.

4

13 L o
W= ———=155mly; —~=0,12 n;
3.2,80 2g
H, =212 n.

Q=0356.3.443.212" = 147 riy.

Bai 14-26. Dip tran dinh réng vira ¢é ngudng, wira ¢é co hep bén. Ngudng vuong
canh. cao P =P = 0.50 m, ctra vao luon tron ban kimh twong canh r = 1,00m rong
b = 3m. cot nude tran H = 2.40m. chi¢u sau kénh ha fuwu by, = 2,50m. Kénh thuong luu
rong B = Su.

Tinh luu [uong khi:

a) Do sau kenh ha tuu by, = 2.50m:

b) Do siu kenh ha luu by = 27500

c¢) D¢ sdw kenh ha tuu by, = 2.20m.
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Gidi:
Xéc dinh hé s& m theo chi dan & phu luc 14-8 ta cé:
véi B =0; % - -13~ =0.33 thi mg = 0,354;
M = oo; cotgh = 0 thi m, = 0,32.
mg > m , nén xac dinh hé s6 m theo cong thic:
m = my + (mp - my) Fy, + (0,385 - mp) Fy, Fg

P o H 24
" H+2P, 2,4+20,5

= 0,705

- b ~ 3 B
P735B-2,5b 3,5.5-2,5.3

m = 0,32 + (0,354 - 0,320) 0,705 + (0,385 - 0,354) 0,705 . 0,30
m = 0,35

0,30

Xét tiéu chuin ngap:
2) h,=2,5-0,5 = 2,0m

h, . 2 _o83
H, 240

0

h .
Ta so véi (H“ J lay trong do6 thi hinh 14-12.
Pg

Véi v, = bh, ——iz—:0,48 vam = 0,35 co: (h“ ] = 0,86
Pg

Q, 52,5 H,

Ta co h, < (h“ J ;
H, H, Pg
Vay la chay khong ngap. Do dé:
Q = mb,/2g. H;/2
Tinh gan ding lan thi nhat, 1ay H, ~H = 2,40m
Q=035.3.443.24"=173m’Is

2
Q ~———17’3 =1,2m/s; Vo

VO = = = 0,07m
Q, 52,9 28

H, = 2,47m. Tinh lai duoc: Q = 18,0m’/s
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b) h,=2,75-0,5=2,25m

h, ~ 223 =093 > (b—“—J - viy dap la chay n2dp. Do dé:
H, 240 H, ox

Q=¢,bhy2g(H, -h)

Tir m = 0,35 tra bang (14-3) duge 9, =0,93, h=h, - Z,

EVe

Tinh gin ding ldn tha nhat, ldy h =h, (Z,=0) va Hy=H=2,4m
Q=093.3.225.443 {/2,40-225 =108 m’/s

v, = 108 _ 0,75mls ; o o 0,03m

5x29 2g

H, =2,43m.
Tinh Z, theo d6 thi hinh (14-15):
: 225

q= 108 =36 m/s s he= 1,10 m; b, = 223 =204

3 hy LIO

Z .

vV, = 330 0,49 Traduoc: &, = 222008

52,75 hy

Z,=0,06. 1,10 =0,07m.
h=2.25-007=2,18m.

Q=0093.3.2,18.4,43 243218 =13,5m’/s
¢) h,=22-05=17m

Van la chay khong ngap nhu trudng hop (a), va nhu vay mwe nudc ha luu khong anh
hudng dén luu luong. Luu luong vén 1 Q = 18,0m7s.

Bai 14-27. Céng rong b = 4,00m, dai 15m, dat trén mot kénh rong B =10m, day
cong ngang bang ddy kénh. Tudng cinh luon tron v6i bidm kinh r = 0,4m. Khi luu
lugng Q = 30 m’/s thi d9 sau ha luu 1a hy, = 2.50m.

Tinh do siu trude cong.

Giai:

Ta coi c¢dng nhu mot dap tran dinh rong khéng ngudng., thu hep lai theo chiéu ngang.
Xéc dinh m theo phu luc 14-8:

Tra duoc: m = 0,349,
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Xét tiéu chuan ngap:
Q=30m’s;q= % =7,5 m%/s; hy = 1,80 m

h. =2,50m > 1,3h, =2,34 m
Viy la chay ngap.
Ung v6i m = 0,349, theo bang 14-3 ¢6 ¢, = 0,93.

Q = (pnbh zg(HO hh)

2
¢,b"h"2g
véih=h_ -Z,.
Tim Z, theo d6 thi hinh (14-15):
h, _ 2.0 =138; v, = Py =—4-=0,4
hy 1,8 Q, 10
tra duoc: £, :é_zo,m
h
7,=0,14 .1,80=0,25m
h=2,50-0,25=225m
2
H, = = 230 5 +2,25=2,95m
0,93°. 4°.2,25°.19,6
2
Vo = Q = 30 -=1,02 m/s; &Vo =0,06m
Q, 2,95.10 2g

H=295-0,06=2,8%m

Néu bo qua Z, tic Ia 1dy h = h, thi tinh dugc H, = 3,03m va H = 2,97m. Chiéu dai

céng L = 15m < 8 H, nén tinh cong nhu dap tran dinh rong 14 ddng.

Bai 14-28. Trén mot kénh hinh thang ddy b, = 12m, m = 1, xay mot dap tran dinh
rong hai ctra hinh chit nhat. Tuong cdnh va md gita lugn tron véi r = 0,4m. Dau ngudng

cong tron vé6i r' = 0,26m (trén mat cat doc), ngudng cao P = P, =0,52m.

Xéc dinh chiéu rong cén thiét cia méi cita dé thdo duogc luu luong Q = 50m'/s véi do

sau thuong luu 3,12m va d6 sau ha luu 2,72m.
Gidi:
H=3,12-0,52 =2,60m
Q,=(2+1x 3,12)3,12=46,/m’

90



Vo= _59 = 1,08 r/s; XYy ~ 0,06m
40 2g

H,=2.60+0,06 = 2,66m

h.=227-052=2,20m

h 2
AL = w_ - 0.83
H, 266

Loy

So vai chi tiéu ngap, ldy mot cich gan dung [H” J ~().80thi dap nay la chay ngéap.
0
P
Ta xdc dinh m vag,: theo bang [4-2 clha Cumin, ¢6 thé s¢ bo 1dy m = 0,35 va tir
m = 0,35 tra bang 14-3 ¢6 ¢, =0.93. '

Yb=- Q__
0,hy2a(H, - h)

Lay h=h, =2,20 m ta dugc:

5
0 82

[ —— J— -

T 0.93.2.2.4.43.2.66- 2,20

Chiéu rong mdi cua la:
(¢

b="% = 410m
2

Trong tinh todn so b, cd thé cong nhan két. qua trén. Mudn tinh chinh xac hon, ta tinh
lai hé s6 m, @, theo phu luc (14-8) va xét lai chi tiéu ngép theo do thi hinh (14-12).

Theo phu luc (14-8) vdi tri s6 gan ding ¢ trén:

[ O,
r_026_ 0.10: m, = 0,351
H 26

4
_r_=——o ~ (,10; my = 0,342
b 410

Tac6: m,> my nén:
m =mg+(m,- m,)Fp+(0.385- m )F,Fy
vOi: F,] = H = 2,60 =0,715
H+2P, 2.60-2.0.52
F, = b _ 8,20 _ 0,05
3,5B+2,5b 3.5.8,72-2,5.4,10
tinh duge: m = 0,35, do d6: ¢, = 0,93 nhu lay & trén. Xic dinh chi tiéu ngép theo d6 thi

. . . 8,2.2,2 . h,
hinh 14-12: v6im =0,35va v = 131272272 =(,45 thi T = (,86.
A VAN A A 0
\ pg
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h, =0,83 < [h“ )
H, Ho )y

Vay dap phai 1a chay khong ngap. Ta tinh lai b theo cong thiic:

Q=m3 by2g H{”
sho Q __ 50
my2gHy'?  0,35.4,43.2,66°

b=3,75m

=7,5m

Nhdn xét thém:

Vi trong trudng hgp nay, mirc dé ngép H“ =083 da rat gan véi tri s0 phéan gid1
' 0

( h, J = 0,86, cho nén ta tinh theo dap chay ngap thi két qua van x4p xi nhu trén.
0/ pg

That viy, & trén ta di tinh theo cong thic chdy ngap, bd qua do cao hoi phuc, tim
duogc 2.b = 8,20m, so vdi 2.b = 7,5m thi sai khoang + 9%.

Néu xét dén do cao hdi phuc Z, thi cong thic tinh s& 1a:

b=
¢,hy2gH, -h
véih=h, -Z,
7,5.2,2

Theo d6 thi hinh (14-15): véi v, =

*

(124272272

Z
Va: h, _ 2.2 =13 c6E, =—2=0,8
hy 167 hy
vay: Z,=0,18.1,67=0,30m
h=2,20-0,30=1,90 m

50

b=
2 0,93.1,90.4,43/2,66 1,90

So véi két qua tinh theo chay khong ngap 2-b = 7,5m thi sai khoang - 3%.

=7,3m

Bai 14-29. Cong dudi dudng mat cit tron, dudng kinh d = 2,00m, than cdng dai
L = 15m, ddy nam ngang (i = 0), dat & st day kénh din thugng, ha luu. Ddu cng nho ra
madi tuong thugng luu, tudng canh vuéng géc.

a) Tinh luu luong khi d6 sau thuong luu H = 2,00m, do sau ha luu by = 1,70m, bo qua
cOt nudc luu toc di toi.
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b) Tinh do sau thuong luu khi luu lugng bing Q = 4,65 ar'ls' va d6 sau ha luu h, = 1,20m.
Giai:

a)L=15m<8H=16m

Cong lam viéc nhu mat dap tran dinh rong

,
by, L0 g5 s
H, 200 Ho ),

Vay dap chay ngap.
Ta tinh Q theo cong thic:
Q=¢,042g(H,~h)
o la dién tich mat cat trong cdng tng v6i d6 sau h = h_= 1,70m
Véid=2,00m; h=1,70m, ta tinh duoc o = 2,846m’.
Theo Cumin: 1dy m = 0,30, ¢, = 0,77 ta dugc:
Q=0,77.2,846 . 4,43 \0.30 =53m"s
b) Truong hop nay, do sau ha luu thap, ta gid thiet 1a chay khong ngap dé tinh. Theo
cong thuc:
o la dién tich mat cat trong Ong tron ing véi do sau h = k. H,,
Tri so¢ vak, 18y & bang 14-3 g véi m = 0,30:
¢ =0,943
k, = 0,420

Viy trong phuong trinh trén, con mot an 6 1a H,;

4,65=094304.43 \JH, -0.42H,

4,65

0,043 4,431-042 .
Giai bang cdch tinh thir dan:
Gia thiet H,= 1,80 m; tacé: h=k,H,= 0,42 . 1.8 = 0.756m:

o = 1,088 m’

o /H, = 1,0884/1.80 =146m"?

h
s =l—’2—0-=0,66 < (Pi]
H, 180 o)

0 = 1, 46 ﬂlsﬂ
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Vay gia thiét chay khong ngap la ding. Két qua H ~ H, = 1,80m.

Bai 14-30. Tinh luu luong qua dap tran dinh rong c6 B = b = 3m, dau ngudng vuong
canh, cao P = P, = 0,80m. Cot nude tran H = 2,03m, h,, =1,80. Bo qua luu toc di t6i.

Ddp s0: Q= 13,8 m’/s.

Bai 14-31. Tinh luu lugng qua mot cong hai clra mat cat chir nhat, ddy cong ngang
bang ddy kénh, méi cilra rong b = 6m, mé gitta day 1m, ddu mo hinh nlra tron, tudng
canh luon tron, kénh thugng luu rong 20m. D6 sau thuong luu H = 2,60m, dd sau ha {uu
hy, = 2,40m.

2
()

Ddp s6- Q = 55m’/s, (tng véi khi bd qua cét nudc luu t6¢ 9%—— va do cao hoi phuc Z..
g
Néu tinh ca hai dai lugng trén thi Q = 77m’/s.
Bai 14-32. Cira tran 1 cia h6 chita rong b = 30 m, tudng canh md rong véi-géc 45".
Dinh tran day 5,00m, ti€p sau dinh tran la d6c nudc.
a) Tinh luu luong tran khi cot nude thugng luu H = 1,35m.

b) Tinh cot nuéc tran khi lwu luong tran Q.. = 98 m’/s.
Padp 56 a) Q =73 m'/s;
b) H=1,64m.
Bai 14-33. Cong tron dudng kinh d = 1,20m, dai / =10m, ddy nam ngang (i = 0), do
nhdm n = 0,017, ddy cong ngang bang diy kénh thuong luu va cao hon day kénh ha luu
0,20 m. Tudong canh md& rong thuan.

max

a) Tinh luu luong khi d6 sau thuong luu H = 1,00 m; d¢ sau kénh ha luu hy= 0,70m.

b) Tinh ¢t nude thuogng twu khi Q = 1,7 m’fs, do sau kénh ha luu h, = 0,80 m.
Ddpso:Q=14m'ls; H=1,12 m.

Bai 14-34. Dap tran dinh rong cao P = P, = 1m, réng b = 24m, kénh thugng luu mat

cat hinh thang, ddy rong b, = 30 m, mai déc m = 1,5. Tudng cdnh xién géc 45" véi truc
dong chay. Mat cét dap vuéng canh.

Tinh do sau kénh thuong luu khi luu lugng Q = 80 m’fs va do siu kénh ha luu Ia
hh = I,75m

Ddp s6- H= 1,66 m.

Bai 14-35. Trén mot kénh hinh thang ddy rong b, = 8m, mai déc m = 1, xdy mot cong
ctra chit nhat khong ngudng, tudng canh xién géc 45°. Tinh chiéu rong cong sao cho vai
luu lugng thiét k& Q = 25 m’/s, 6 sau ha luu hy = 2,20m, thi tao nén do chénh muc nudce
thugng ha lvu la Az =0,30m.

Ddp 56 b=4,10m.
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Bai 14-36. Cong diéu tiét trén kénh ¢ lua luonz Q, ¢ n clra méi clra rong b, day
cong ngang bang day kénh & cao trinh + 3,50m. Mu: nude thugng luu + 6,00m, muc
nudc ha lwu + 5.75m. Kénh ¢é mat cat hinh thang, day bang by, mdi déc m. Pau cong
cé tudng canh md rong véi goc 0 = 25'. Cac mé ¢é ddu nhon gac 90",

Tinh chiéu rong b va s6 cira n véi cdc tri s6 Q. by, m che dudi day (14 trudng hop),
moi clra khong rohg quéa 4m.

Trudng hop 1 2 3 4 5 6 7
Q 17,2 20,8 21.4 22.4 28,7 35,0 39,8
by 6 5 8 9 10 10 12
m | 2 1,5 1,5 1.5 2 2

‘ v

Trudng hop 8 9 10 12 13 14
Q 44.0 46.5 —L—56‘5 63,0 70,0 73,5 88,0
by 13 15 15 15 16 20 20

o N INET NN AR A
Pdp 0.

Trudmg hop ! 2 3 4 5 6 7
b | 290 | 340 | 370 | 390 240 | 280 | 3.20
n ] 1 1 ] 2 2 2

— I —_— —— b

Trudng hop 8 9 10 1 12 13 14
b 35 | 37 | 29 | 32 35 | 38 | 34
n 2 2 3 T3 3 4

Bai 14-37. Trén dap tran ctia ho chia bd trf mot cia tran rhap, rong b, cao P = P,
ngudng vuong canh, khong cé co hep bén.

a) Biét cao trinh ddy kénh trudc va sau dap la
(0,00), cao trinh muc nudc thio Ii thiét ké
thuong Iuu la Zp, cao trinh muc nudc ha luu
twong ung Z'y, luu lugng thdo Q. Xdc dinh
chiéu cao ngudng P véi cic tri s6 Q, b, Z;..
7' cho dudi day (14 truong hop).

b) V&i chiéu cao ngudng P da tinh & trén, tinh

luu lugng thdo 16n nhat Q

max

biét murc

nudic

thuong luwu 16n nhét 1a Z_,, va muc nudc ha luu

twongimg laZ' . .

Bai 14-37
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Trudng hop 1 2 3 4 5 6 7
b, (m) 6,0 6,5 7.0 7,2 7.4 7.5 7.8
Q, (mls) 54 58 54 67 68,5 | 472 | 71,0
L, (m) 4,5 4,6 4,7 48 | 49 5,0 5,1
K » (m) 1,5 1.5 1,5 2,0 2,5 3,0 2.8
Zoo 5,6 5,6 5.8 5,7 6,0 6,4 6.8
yAN 2,8 2,7 2.8 3,6 3,8 4,5 4,9
Trudng hop 8 9 10 11 12 13 14
B, (m) 8,0 8,2 8,4 8,5 8,8 9,0 9,2
Q, (m’ls) 64,5 78 795 | 720 | 1255 | 985 | 955
Zrx 5,2 5,3 54 5.5 5,6 5,7 5.8
T 3,0 3,0 32 3,2 3,8 3,9 3,5
Z 65 | 64 7.0 6,8 6.3 6.4 6.8
z 5,0 50 54 52 4,8 4,9 5.2
Ddp s6:
Trudng hop 1 2 3 4 5 6 7
P, (m) 1,5 1,6 1.9 1,7 1.8 2,5 2,0
Quax: (M/5) 91 92 94 102 113 97 146
Trudng hop 8 9 10 11 12 13 14
P, (m) 2,3 2.1 2,2 2,5 1,6 2.2 2.4
Quaxs (M/5) 118 126 155 128 163 133 145

Bai 14-38. Cong dudi dé c6 ba cira hinh chit nhat, méi cta rong b = 4,00m, ddy nim
ngang (i = 0), long cong ¢6 hé s6 nhdm n = 0,017. Cira vao va cira ra ¢6 hinh dang rat
thuan: m =0,36; k; =0,54; ¢, =0,96. Cong dai L = 45m.

a) Tinh luu lugng khi muc nude thuong luu cao hon ddy cong H = 2,80m, muc nuéc
ha luu cao hon ddy cong h, = 2,50m.

Trong tinh todn, bé qua c6t nude luu tée di t6i va do cao hoi phuc.

b) Tinh muc nudc thugng luu khi luu lugng bang Q = 60m’/s, muc nuéc ha luu cao
hon day cong h, = 1,20m.
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Gidi:

a) O day c6 kha nang 1 trudng hop c6ng dai. do sau trong cong ¢b kha nang 16n hon
d6 sau & ha luu h,, ta can vé dudng mat nude trong cong dé xdc dinh do sau h tai mat cat
co hep, va tinh luu lugng bang cong thire chay ngap qua cong:

Q = (Pnbh\izg(Hej) ~h) (*)

Nhung do sau h lai phu thuéc luu lwong Q. Tinh h bang phuong trinh ctia dong khong
déu khi biét Q va do sau dcudilah,.

- i d .
N —L |
o -
V/ L L N
23 Pz
o | L L
e >
‘C6 thé c6 hai cach giai. h (m)

- Cdch thit nhat: v& dudmg quan hé h ~ Q bang cong

thitc chay qua cong (*) [dudng (1) trong hinh bén] dong ‘*_1\*

thoi v& quan hé h ~ Q bang phuong trinh cha dong chay h /T,\/
. khong déu [dudng (2) trong hinh bén]. Giao diém hai o
dudng 4y cho ta ddp s6 cén tim. L EQ

- Cdch thit hai: tinh thi din: trudge hét tam |4y tri s0 h
biang hodc hoi 16n hon h, dé tinh Q theo cong thic chay Bai 14-38
qua cong (*), sau d6é dung Q nay dé tinh dong khong déu,
tim lai dugc h. Cif nhu thé tinh cho dén khi tri s6 h trong hai phwong trinh xép xi nhau la
duoc. | '
Dudi day ta dung cach thu hai:
+ Cho h = 2,60m. Ta tinh luu lvgng qua mdi cua:
Q=0096.4.2,60.443./280-260=19,8 m/s
Ta tinh dong khong déu trong cdng mat cat chit nhat véi b = 4,00m; it = 0; n = 0,017,
biét do sau & cudi (mat cat d - d) bang h, = 2,50 m va khoing cdchc-dbang /=L - [,
lyyo = 2(H, -h) =2 (H, - k,H) = 2 (1 - 0,54) 2,80 = 2,50 m

O day I, =2,5 (hy - h.) ldy bang O vi:

1(19,8)2

5

9.81.4°
[=450m—=25m=42.5m

hK =3 = 1, 36m < hr\
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Ta dung phuong phép sai phan véi phuong trinh tinh todn:

i- -7
2 .
h | o | R | v |Z > |cVR| ;| 5 | 82| a1 |ZA
(m) | () | (m) | (mis) (2g) (m) | (mls) m) | (m) | (m)
m

2,50 10 1,1 | 1,98 | 0,200 | 2,700 | 62,8 |0,0010
0,00097| -0,042 | 43,3 433

2551 102 | 1,12 | 1,94 | 0,193 | 2,742 | 63,2 [0,00094

433 ~ | =42,5m, vay c6 thé 1ay do sau & ddu cong tng véi Q = 19,8 m’/s A h =2,55m.
Ta tinh lai Q:
| Q=0,96.4.2,55.443 ,/280-2,55=21,7 m’Is
Tinh lai dong khong déu véi Q = 21,7 m’/s, ta dugc h = 2,56 m. Khi dé:
Q=096 .4.2,56.4,43 /2.80-2,56 = 21,3 m/s
Dén day ¢4 thé coi 1a duge. Vay luu lugng qua céng béng:
Q=3.21,3=63,9ms.

Nhgn xét: Néu tinh c6ng nhur mot dap tran dinh rong don thudn thi luu lugng s€ 1a:

Q=3.0,96.4.250.4,43 280-2,50 =69,6 m’/s.
b) Q =60 m’ls; h, = 1,20m.

Luu lugng qua méi cira Q = %(—) =20 m'ls -

q= %O:S,OO m’ls; hg=1,3Tm>h,

'Néu 1a cong ngén thi cong s& lam viéc nhu mét dap tran dinh rong chay khong ngap;

néu 12 c6ng dai thi phai tinh do sau & mat cit co hep bang phuong trinh dong chay
khong déu.

-98

Trudc hét ta tinh H theo dép tran dinh rong chay khong ngép:

2/3 20 2/3
H ~ Hy= | —2 =( ) =2,14
mb,/2g 0,36.4.4,43

Néu la chay khong ngap thi do sau tai mat cat co hep c-c sé 1a:

h, = k;Hy = 0,54 . 2,14 = 1,15m



Ta tinh chiéu dai phan giéi /; bing phuong trinh dong khong déu, biét hai d¢ sau & hai
daula h,=h, = 1,15mva h,=h, = 1,37 m va coi 12 mot doan dé tinh theo cong thiic
sai phan:

Al 22
1—J
r
h o | R | v | & > |aVR| 7| A3 | A=
(m) | ond) | () | (ms) | 28 (n) | unls) (m) | (m)
(m)

h.=1,15| 460 | 435 | 097 2.12 0.73 48,2 | 0.0082
0,0066 { -0,07 10,60

he =137 S48 | 3.66 | 068 | 205 | 082 | 519 | 0.0050

Rérangla /= /g, — (L + 1> Ik vy la cOng dai.

Ta phai tinh dong khong déu dé tim d¢ sau h tai mat cit ¢ - ¢ (biét luu luong Q va do
sau & cudi mat cat d - d bang hy: va khoang cachc - dla /)

=2(H,-h)=2 (2.14-1,15) ~ 2.0m.

\ ao

[,=2.5 (hy -h,)=2.5(1,37 -1 30) = 0.30m,

1= L g~ hvio- [y = 45,0 - 2.0 -0,3 = 42,7,

Ta tinh dong khong déu, xudt phat tir d6 sau & cudi bang h = 1,37m.

—— - _—

hl o | R | v |20 5 | R ! ;| A | A
(m) | (m®) | (m) | (ms) | 28 0 (m) | omy) (m) | om) | (m)
(m)

137 548 | 082 | 3,66 { 0,68 | 205 | 51,9 | 0,0050
| 0,0044| 0,020 | 4,5

1,50 6,00 | 0.85 | 333 | 057 | 207 = 531 | 00039 4,5
| 0.0035( 0,030 | 7.8

160( 640 | 0,89 [ 313 | 050 | 2.10 546 | 00033 12,3
| 0.0030 0,040 | 13,3

1,70 | 6,80 | 092 | 294 | 044 | 214 558 | 00023 | 256
0.0026{ 0,050 | 19.3

180] 7,20 | 095 | 278 [ 039 | 2.19 569 | 00024 44,9

Vi [ =42,7m, c6 thé lay h = 1,79m.
Nhu vay, c6ng duge cot nhu mot dap tran dinh réng ¢6 dé sau ha luu dap bang 1,79m,
1iép theo 1a dong chay khong déu trong long cong (dudng nude ha loai by).
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Xét chi tiéu ngap:

h N . . ~ . ~ ,e . s s P r o, - »
ﬁ = i—;? =1,3. Tri s6 nay xap xi véi tri s6 phan gidi, vay c6 thé tinh theo cong thitc
K ’

chay khong ngap hoic céng thic chay ngap, két qua ciing khong sai nhau may. That
vdy, 0 trén ta da tinh theo chay khéng ngap, duge H = 2,14m. Né&u tinh theo chay ngip,
ta duoc:

( 2 2
H= _Q___J +h=( 20 J +1.79=222m
[ ,bhy2g 0,96.4.1,79.4,43 _

Tra d6 thi hinh 14-12 v6i v, = bh, _ 1;tacéd (hﬁ“) =0,75.
Pg

n

Qh
J day: h—"=£7—9—=0,80> U
H 222 H)p,

Vay lay két qua theo chay ngap: H=2,22m

Bai 14-39. Dan dong trong thoi gian thi cong qua céng ngdm trong dap ddt. Copg
hinh hop hai cira mat cét chit nhat, méi clra réng b = 5,00m, cao 6,00m, dai L = 60m, déd
i =0,0004. Long cong ¢6 do nham n = 0,017. Day céng dit & cao trinh + 20,00m (0 diu) doc
xudng dén cao trinh + 19,976m (& cubi). Dau céng c6 tudong canh thu hep dan, thuén dong.

Tinh muc nuéc thuong luu Z, khi luu luong 1a Q = 60m’/s, muc nuéc ha hru bing
Z, = + 21,20 m. Kénh din dén cong c6 mat cat hinh thang ddy réng b, = 20m, mai déc
m = 3; ddy & cao trinh + 19,80m.

Dap s6: Z, = +22,50m

Bai 14-40. C6ng tron, dudng kinh d = 2,00m, dai 40m, i =0, n = 0,017, ddy cong &
cao trinh + 25,00m. Tinh myc nudc thugng luu Z, khi luu luong Q = 5m’/s, muc nuSc ha
luu+ 26,10m. Cong cé tuong canh thu hep din, thuan (m = 0,35; ¢_ =0,93). BS qua cdt
nuéce luu toc di téi.

Pdp s6- Z, = + 26,67m.
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Chuong XV
NOI TIEP VA TIEU NANG O HA LUU CONG TRINH

I. TOM TAT LY THUYET

Dong chéy tlr cong trinh dé xuéng sdn ha luu ¢é lwu 16c 16n, & trang thdi chay xiét,
trong khi dong chay binh thuong ¢ ha luu thudng 1a trang thdi chay ém.

C6 hai hinh thitc n6i tiép co ban: noi ti€p chay day va ndi tiép chay mat.

1. Xac dinh hinh thic noi tiép chay day khi ha luu cong trinh ¢6 hy, > hy

Do sau tai mat cat co hep h. ¢ sau cong trinh duge xdc dinh truc ti€p bang phucng
trinh Bécnuli viét cho mat cat 0-0 vi mat cit C-C (hinh 15-1):

,,

- r

&V
E =1 ,__+Y‘ -+ -
R §2g (15-1)
hodc 0=00,28E, 0 (15-2)

trong dé:
E, 1a c6t nudc toan phan cla thuong luu so véi ddy san sau tai mat cat C-C;
> & 1a téng cic he s6 16n thal tir mat cit 0-0 dén mit cit C-C;
1

T ot

Sau khi tinh dugc h_ theo (15-2), ¢ thé tinh do sau lién heop v6i h, 1a hl theo cong

la hé s6 luu toc.

thitc clia nudc nhay (xem chuong XIII).
So sanh h] vé&i do sau ha luu hy, s€ xdc dinh duge cdc hinlh thic noi ti€p dudi day.
h!" > h,: Noi tiép bang nudc nhay phdng xa (hinh 15-1a);
h! =h,: Néi tiép bang nude nhay phén gidi (hinh 15-1b):
h!" <h;: Néi ti€p bang nudc nhay ngép (hinh 15-1¢).

Trong hinh thifc néi tiép bang nudc nhiy phdng xa. & sau rmat cat co hep C-C c6 mot
doan dong chdy xiét (dudng mit nudc loai C) réi qua nudc nhay ma chuyén sang dong
chay ém binh thuong ¢ ha luu. Do sau lién hop thi 2 (sau nudc nhay) chinh la do sau

101



dong chdy binh thudng & ha luu. Do dé, biét do sau ha luu h, = h", ta cé thé tinh dugc do
sau trudc nuéc nhay hi . Va tir d6 c6 thé xdc dinh dugc chiéu dai doan chay xiét, (do sau
¢ dau trén la h, va d¢ sau & dau dudi hy), theo phuong phép tinh dong khong déu
(xem chuong IX). '

Hinh 15-1

Tri s6¢ trong cong thic (15-1) va (15-2) cé thé 14y theo bang (15-1).

Truong hop riéng khi kénh dan & ha luu 1a kénh chit nhat hay cé day rat rong dé cé
thé dua dugc vé bai todn phing, cé thé tinh h, h! bing bang tinh dugc thanh lap
nhu sau:
he¢

. — ,' - —
=T, =T, ; q=

bat: c
E, E,

?

Q
b

6 thé dua (15-2) vé dang:

4 ~F(r,)=+2g1.1-1, (15-3)

oE3

Béng phu luc (15-1) cho quan hé gifta t_,t v6i F (t,).
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Bang 15-1

So do cong trinh o)

- Chay tlr bac xuong, khong c6 cira van; chay qua cac dip
tran c6 dang thuan dong, chiéu dai mat tran bé; chay qua

16 & ddy rat tron va thuan. 1,00 +0,97
- Chay tir bac c6 clra van; chay qua dap tran cé chiéu dai

mat tran trung binh; chay qua 16 6 day tuong d6i thuan. 0,97 = 0,95
- Chay qua dap tran c¢é chiéu dai mar tran khd 16m, chav

qua dap tran c¢é ctra van. 0,95+ 0,90
- Chay qua dap tran ¢6 dang gay khuc, qua dap tran dinh

rong, qua dap tran c6 ctra van khong tron thuan. 0.90 = 0.80

2. Xac dinh hinh thitc noi tiép chay mat

Trén nhimg cong trinh ¢6 d6 sau ha luu tuong doéi i6n (du tao ra ch€ d chay day
ngap), néu & chin céng trinh c6 bac thut va do sau ha lwu thich hop, thi c6 thé tao ra ché
do chay mat.

Cic hinh thitc néi ti€p chay mat néi chung khd phic tap, trong dé ¢6 2 hinh thitc ¢é
lgi vé mat tiéu nang chong x6i cho ha tuu cong trinh: 1a: 161 ti€p chay mat khong ngap va
noi tiép chay mat ngap.

Hinh thic chay mat khong ngap bi€u thi & hinh 15-22: cha luu ¢ trén mat mo rong tir
tr xuong ha luu, dudi chan 1a khu nuéc cuon,

Hinh thitc chay mat ngap biéu thi & hinh 15-2b: chi hru vin & trén mat, dudi bac ¢é
khu nuéc cuon, dong thoi trén miii dap con ¢ mot khu nuce cudn nam trén chb luu.

Trang thdi phan giéi chuyén tiép tir hinh thidc ndi tiép chay ddy sang hinh thiic n6i ti€p
chay mat khong ngap goi la trang thdi phan gidi thit nhét; dé sau ha luu twong dng 1 h,,

Trang thdi phan gidi chuyén tiép tir hinh thic chdy mat khong ngdp sang hinh thic chay
mat ngap goi la trang thai phan gidi thi hai; do sau ha luu trong Ung 1a hy, (hy, > hy,).

Nhiém vu tinh todn néi ti€p chdymat 1a véi pham: vi thay déi cho trude cia do siu ha
luu hy, xdc dinh dd cao bac thut a dé ¢ hinh thitc néi tiép chaymat khong ngap hodc
chdy mat ngap.

Dai vdi ca hai trang thdi phan gidi thit nhat va thit hai, déu ¢6 hai phuong trinh:

1 q-
E,-a=hcos0+—h, + —— (15-4)
0 2 2g¢°h?
2009* [ 1 cosB) . 2 42
- =1, (hcosO +2a) + (hcosO+a)* —h; (15-5)
g h

trong dé: a - chiéu cao bac thut;

0 - g6c cta mii bac 1am vdi dudng ndm ngang;
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h, - cot nudc ap sudt phu gia (so vi 4p suat thuy tinh) cia dong chdy trén mii bac;
h - chiéu sau nudc & miii bac.
Péi vai trang thai phan gidi thit nhat, thuc nghiém cho:

Péi véi trang thdi phan gidi th hai:
(h), =059 h,-a (15-7)

Nhu vay khi da dinh chiéu cao bac a, dé tinh trang thdi phéan gidi thi nhat, phai giai h¢
ba phuong trinh (15-4), (15-5) va (15-6); dé tinh trang thai phan gidi thi hai hy, phai
giai hé 3 phuong trinh (15-4), (15-5) va (15-7). -

2
av,

_,:ézg

///////J

khu nuéc cudn d day
Hinh 15-2

3. Cac bién phap tiéu nang trong ché dé chay day

C6 nhi€u bién phdp va hinh thic tiéu nang, trong dé co ban nhét 1a bién phép bién d6i
ché d6 néi ti€p bing nudc nhdy phéng xa thanh ndi ti€p bing nuée nhay ngap. Mudn
vy cén tang d6 sau cua ha luu bang cach:

Dao sau san sau - tirc 1am bé tiéu nang;

Lam mot tudng chan dé nang cao muc nude - tic lam tudng tiéu nang;

Vira dao sdu, vira lam tudng-bé va tudng tiéu nang két hop.

Nhiém vu tinh todn la x4c dinh chiéu sau bé d, chiéu cao tudng tiéu nang c va chiéu
dai bé /,.
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1) Tinh bé tiéu ndng (hinh 15-3)
Chiéu sau d cla bé tiéu nang tinh bing céng thic:
d=ch"—h - AZ (15-8)
trcng do:

hy, - do sau ha luu khi chua dao bé;

h? - do sau lién hop véi d6 siu co hep;,

h. tinh véi cao trinh san b€, v6i cot nude thugng luu E = E, + d;

o - hé s6 an toan ngap, lay khoang 1,05+ 1,10;

'Az - chénh léch cot nuSe & cira ra cua bé, tinh bang cong thic:

Az = Q’ —aQZ
280" %0;  2go;

(15-9)
treng do:
®y - dién tich mat cat udt & cudi bé, ¢6 chi¢u saula hy, = chy ;
o, - dién tich mét cat uét ha luu sau bé;
¢ - hé s6 luu t6c & clra ra cia bé. 1ay khodng 0,95+ 1,000,
N&u mat cit ngang cla bé khong phai la chi¥ nhat thi timh h, bang cong thic (15-2) va
tirh h” bang cong thitc tdng qudt clia nede nhay. |
Néu mit cat ngang cla bé 1a chif nhat thi tinh h_, h” bang phu luc (15-1).

Nhu vay trong céng thiic (15-8), dé tinh d, cdc s¢ hang h! wa Az lai phu thudc chinh
ar s6 d. Do do, bai tinh phai giai bang cdch tinh ding din.

2
avy

29

Y OOo AR,
't ] ne -l
J

T

Uy

Hinh 15-3
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b) Tinh tuéng tiéu ndng (hinh 15-4)
Chiéu cao ¢ cua tudng tiéu nang tinh bang cong thic:
c=0 h: - Hl
H, 1a cét nudc tran trén dinh tuong, tinh theo céng thic dap tran chay ngap:

2/3 2
[« . 0Q
" lo,mby2g)  2a(ch? )2b?
V6ihe s6 m ~ 0,40 + 0,42,

H

E
0
j/u JL o 4
Zegte |y

P\ ey 5 1 hy,

1l
YT = N Nef Lol [,
TTPT7777 777777777 77777777777 Vi

Hinh 15-4

Trong (15-11) hé s6 ngap cua tudng o, lai phu thudc chiéu cao tudng c.
c) Tinh bé va tudng két hop (hinh 15-5) |
Chiéu cao tudng ¢ va chiéu sau dao bé d phai thoa man diéu kién:

d + ¢ = oh]-H,

h! va H; tinh nhu hai truong hop trén.

2
av

/////////
/

Hinh 15-5

C5 hai c4ch dat van dé dé giai quyét:

(15-11)

(15-12)

1. Tu dinh mot trong hai dai lugng d, hodc ¢ va tim ra dai lugng kia, sau dé diéu chinh

dé d va ¢ c6 mot ti 1é hop 1y nhat vé kinh t€ - ky thuat.
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2. Dinh chiéu cao tudng 16n nhat cé thé duge, mién 1a & sau tudng khong xay ra ndi
tiép bang nudc nhay phéng xa.

Dudi day 1a cich tinh trong trudng hop thi hai, xét cho bai todn phing: Chiéu cao
twdng t6i han ¢, dé khong ¢6 nudc nhay phéng xa ¢ dudi tudng (hinh 15-6) tinh bang
cong thic:

5 V23
Co = hy g | = | (15-13)
¢ 2gh m\/ZgJ

trong dé: h_, 12 do sdu cia mit cat co hep ¢ sau tudng trong trudng hop ndi ti€p sau
tudng 1a néi 1iép bang nudc nhay phan gidi, nghia [a h; 14 do sau lién hop thit nhat véi.
do sau ha luu: '

h. Y 1+80L°qz

; -1 ' (15-14)
b2 gh;

Sau khi tinh duoc ¢, s& 1ay chiéu cao tudng ¢ nhd hom ¢, mot it dé ddm bao ndi ti€p
bang nudc nhdy ngap & sau tuong:
¢ =(0,9 +0,95)¢, ©(15-15)
Sau khi ¢é ¢, s€ xic dinh d theo cong thite (15-12).

A Vq
29
\
an E 4]
__nuéic nhay phan gidi
~N \r‘\h ¥
—_ S rf' z,:
77777 ]@%7775 -
ARt a4 // 7 .

Hinh 15-6

d) Tinh chiéu dai bé tiéu nang

Chiéu dai bé tiéu nang /, tinh ti chan cong trinh, bao gém chiéu dai [, tr chan cbng
trinh dén mat cit co hep c-c, va chiéu dai clia nuéc nhay ngap /, ndm trong pham vi bé:

=1+, =1+(0,70 + 0,80) I (15-16)

- trong do:
[ 1a chiéu dai nudc nhay hoan chinh. Chiéu dai /|, theo hinh (15-7) tinh bang:
=S (15-17)

Chiéu dai nudc roi /_; , tuy theo hinh thirc ctra th&o nudc, zinh theo cdc cong thitc thuc
nghiém dudi day.
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Hinh 15-7
- Chay qua dap tran thuc dung mat cét hinh thang (hinh 15-7):
lyi=1,33 JH(P+03H,) (15-18)

- Chay qua dap tran thuc dung cé ctra van trén dinh dap (hinh 15-8):

lsi=2 JHo(P+032a) (15-19)

- Chay qua dap tran dinh rong (hinh 15-9):

L= 1,64 Hy(P+0,24H,) (15-20)

- Chay tur bac xudng (hinh 15-10):

l,=P+hy (15-21)

—_— —

—_— = V77777 S A
- 0O jr/‘\\ m o — e v Py
LSO A ///c/{f;/—)//\_—_d
7777 V77777
. £ roi /I l“—crcig’l
Hinh 15-9 Hinh 15-10

e) Luwu luong tinh todn tiéu ndng

Chi y rang khi cong trinh lam viéc véi nhiéu cap luu lugng thi can tinh tiéu nang theo
luu lugng nguy hiém nhat, tdc 12 luu lugng cho hiéu s6 (h” - hy) 16n nhat. Luu lugng tinh
toan tiéu nang nay khong nhat thié€t 1a luu luong 16n nhat.
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[I. BAI TAP

Bai 15-1. Dap tran cao P = 12m, rong b = 60m, ¢6 hé s fuw Jugng m = 0,49 va hé so
co hep bén £ =0,97. Xac dinh hinh thic ndi ti€p & ha luu trong hai truong hop sau:

a) Luu luong Q = 860m’/s, do sau ha luu hy, = 5m:

b) Luu lugng Q = 860m'/s, d6 sau ha luu h, = 7m.

Long dan ha luu c6 mat cat chit nhat: b = 60m; n = 0,020; i = 0.

Giai:

Tinh c6t nudce tran trén dinh dap:

2/3
S N S R
()

Cot nudce toan phan so véi ddy ha luu:
| E,=P+H,=12+3,60 = 15,60m
q 860

= = 0,256
¢E3”  60.0.95.15,6°'~

F(t.)=

Tra phu luc (15-1) duoc:
1, =0,069 va 1] =0,422
Do doé: h.=0,069.156=1,07m
h" =0422 . 15,6 = 6,5Tm

Nhu vay:
a) Khi hy = 5mta cé:

h{ > h;, tic la néi ti€p bang nudc nhay phéng xa.
Ta x4c dinh vi tri cua nudce nhay:

Bi€t h" = hy, = 5m, nén d6 sau lién hiép thi nhat déi véi by

h =2 [1e8. 200 3-1L1,3Lm
2 607.9.81.5 |

Poan chay xiét la duong nudc dang ¢, kénh <6 i = 0), cd do sau & dau trén la
h. = 1,07m va d6 sau & ddu dudi 1a h} = 1,32m. Tinh chi€u dai doan 4y bing cong thiic
sai phan cla phuong trinh dong khong déu:

al=22
i—J
Hai tri s6 h & day khd gin nhau, nén ta cé thé coi la mot doam dé tinh:
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860

hy=h.=10"m; v, = 50 1.07

=13,4m/s;

2 2 -
avl _ 113;4 - 9,20m : 31 = 1’07 + 9’20 = 10,27m,
2g 19,62

860
60.1,32

h,=132m; v, = =10,7 m/s;

avs
=6,0m; 3, =1,32+6,00 =7,32m;

%

_1,07+1,32

= |

=1,20m;

©=60.1.2="72m"
R=h =1,20m;

ol

VR =56mis: K =72 .56 = 4032m’/s:
7 Q® ( 860
TR L4032

_A> 7,32-10,27 _
i—J —-0,0455

Chiéu dai doan phéng xa tir mat cat C-€ dén nuéc nhay dai 64m.

2
] =0,0455;

64 m

b) Khi h, = 7m ta c6: hy, > h7 nén néi tiép bang nudc nhay ngép.

Bai 15-2. Duéi chan dap tran c¢6 mot san bing bé tong, mat cat chir nhat, déc
i =0,0004, n = 0,017. Ti€p theo sin la mot déc nudc. Luwu luong don viq = Sm’ls. Cot
nudc toan phan trén dap so voi mat sin & chan dap 1a E_ = 12,00m.

Xéc dinh hinh thiic noi ti€p khi :

a) [, =40m

b) [, =300m

Tinh todn theo bai todn phang, 1y R = h.

Giai:

Tinh d6 sau clia mat cit co hep: 1ay hé s6 ¢ = 0,95 ta co:

q 5
F(t.)= = =0,1265
T gEY?* 0,95.12%2

1. =0,031 vatl = 0,303 (phu luc 15-1)
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h, =0,031.12=0,37m; h =0,303 . 12=13,63m
Tinh d6 sau phéan giGi va do sau chay d€u trén sén:
q=S5m'/snénh, =1,37m
n=0,017;1=0,0004 nén h, = 2,40m
Vay dong chay trén san dép cé:
h, <hyg <hg
va: : h! >h,

N&u san dap ngan thi dong chay sau mat cit C-C s€ theo dudng nuéc dang ¢, di dén
cubi san roi di xuong doc, khong qua nudc nhay.

Néu san dap dai, dong chdy theo dudong nudc dang chdy xiét.c, khong di nang lugng
dé di hét san. nén dén mot chd nao dé phai qua nudc nhiy chuyén thanh chay ém, réi
sau d6 theo dudng nudc do b, di dén cudi san vi dé xudng ddc.

Gidi han giita hai truong hop 12 khi san vira da dai dé dudng nuéc dang c, di dén cudi
san thi c6 do sau vira bang h,. Ta tinh do Jai d6 bang cdch v& dudng nuéc dang ¢, xuat
phat tlir d6 sau 0 ddu san la h.

Ta dang phuomg phép cong tryc tié’p:

h=0,54m < h,
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‘ g‘i 3> 2 - -
) |imis) 2 | m) 5;/5 gl T T | | || G0t
0,37 13,5/ 9,30|967{31,1| 0,188 0 |h=h=037m
| 0,1290| -0,1286 | -4,07 | 31,6
10,50 10,0 (5,10 | 5,60 | 37,8 | 0,070 ' 31,6
0,0466 | -0,0462 | 2,30 | 49,6
0,70 | 7,15 | 2,60 | 3,30 | 46,9 | 0,0232 . 81,2
0,0167| -0,0163 | -0,82 | 503
090 | 5,56 | 1,58 | 2,48 | 55,0 |0,0102 131,5
0,0077--0,0073 | -0,32 | 42,8
1,10 | 4,55 | 1,06 | 2,16 | 62,4 | 0,0053 1743
| 0,0040 | -0,0036 | -0,11 | 30,6
1.37 | 3,66 | 0,68 | 2,05 | 71,7 | 0,0026 204,9| h,=hy =1,37m

Tir két qua tinh trén, ta xdc dinh dugc chiéu dai gidi han Iy = 204,9m déng thdi vé
duoc dudng mat nudc c;.

Bay gid 1an luot xét hai trudng hgp tinh todn:

a) Khi [, =40m: [ </

Dong chay sau mat cit C-C sé theo dudng c, di dén cuéi san. D6 sau & cubi san bang
h = 0,54m < hy (18y trén dudng mat nudc vira tinh & trén véi / = 40m); sau d6 dong chay
s€ dé doc (hinh a bai 15-2).

b) Khi./, = 250m:

I> Iy

Dong chdy theo dudng nudc dang c, dén mat cit 1-1 thi qua nudc nhay; tir mat cét
2-2 sau nudc nhay, dong chéy s& theo dudng b, di dén cudi san va dé xuéng d6c (hinh b
bai 15-2).

Ta phai xdc dinh vi tri cha nudc nhay.

Mudn vay, ta vé dudng mat nuéc by, bat ddu tinh tir cudi san nguge 1én biét do sdu &
cudi san 1a hy. K&t qua xem bang B. Pdng thoi ta vé dudng c] lién hop véi dudng c; va
¢ mot vi tri 1i xudng ha luu moét doan bang chiéu dai nuéc nhay tuong ting. Chi tiét tinh
toan ghi & bang C. ‘
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2
h v &1, CJR v - R A3 Al ]
(i) | (mlys) 2g (m) | (mls) JzEQR J i-J (m) (m) (I?L)
{(m)
1,37 | 3,66 |0.680| 2,050 | 71,7 |0,00260 : 250
0.00226 | -0,20186 -0,015 | 8.1
1,50 | 3,33 10,565| 2,065 758 0,00193 | 2419
0.00175 | -0,20135 -0,030 | 22,2
1.60 | 3,12 10,4951 2,095 | 79.0 [0.00156 : 219,7
0.00142 |-0,0102 -0,045 | 442
1,70 | 2,04 | 0,440 | 2,140 | 82,0 [0.00128 } 175,
0.00118 | -0,00078  -0,055 | 70.4
1,80 | 2,78 10,395 2,195 | 85,0 |0,00107 105, 1
0.00008 | -0,00058 © -0,057 | 982
1,90 | 2,63 [0,352} 2,252 | 87,9 |0.0008Y | 6.9

Ghi chit: Cot cudi cting 1, bic thi khodang cdch ut ndr cdt co hep ¢-¢ dénimdi ¢t cé do san h tinh todn,

trén duomg mieie do b,

Bang (
r——-——rm—— 17 -~ ~—~""~"~~" "~~~ T T T T T T T T T T
b 1 Ll h R =1+
1 hy hig ‘ | n 2 n
(1) 2) (3) (4) i ?‘3_)_“4‘;w (6) (7
0.37 0 027 | 2592 | 330 . 148 14,8
0,50 31,6 0,365 2,163 276 124 44.0
0,70 81.2 0.511 1,745 222 100 91,2
0,90 1315 0,658 1,443 183 82 139,7
1,10 174.3 0,803 1.226 1,56 7.0 181,3
REL 204.9 1 I 1,37 0 204,9

Ghi chu: Cot thie [ va cot thie 2 ldy ¢ két qud tinh d:0.1¢ ¢, bing A.

Cor thir 7 1a khodng cdch ur mdt cdt ¢-¢ dénmdt i 2-2 saue nicine mhay., g vor cde dé sdu irioc nieoe
nhay trén diong ¢, o cor I

Vay giao diém giita dudng quan hé b ~ /[, (dudng b.) & bang B v6i dudng quan he
h" ~ [, (duong ¢{)d bang C sé cho vi uf sau nuéc nhay via do s&u sau nude nhay tuong
\tng (xem hinh b bai 15-2).

Qua giai bang vé ta dugc: h" = 1,75m; [ = 154m, nghia la mat cat (2-2) sau nuéc nhay
& cdch mat cat c-¢ 1a /, = 154m, ¢6 do sau h" = 1.753m. Chieu dai nude nhay tuong ing 1a
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[, ~ 8,00m. Mat cét (1-1) trudc nuGc nhay & cach mat cat c-c la /| = 146m, c6 do sau
h' = 1,04m.

Bai 15-3. Dap tran cao P = 20,4m c6t nuée tran H, = 3,00m, dudi chan dap c6 bac thut
cao a = 6,5m, mili bac déc nguoc mot géc 0 = 14° (cos6 ~ 0,97).

Xsc dinh hinh thic néi tiép khi luu luong don vi q = 11,2m%s va d6 sau ha luu bang
h;, trong hai truong hop:

a) h,=9.20m
b) h,=12,00m.
Giadi:

Trude hét ta phai tim cdc do sau phan gisi thit nhat hy,; (ng véi trang thai phan gidi tu
chay ddy ngap sang chay mat khong ngap), d6 sau phan gidi thit hai hy, (tng véi trang
thai phan giéi tir chay mat khong ngap sang chay mat ngap) va do sau phan giéi chay
ddy h! (ing véi trang thai phan gidi tir chay ddy phdng xa sang chay day ngap).

Dé tim hy,, ta phéi giai hé ba phuong trinh:
2

E(,—azhc038+%ha+2 qzhz (15-4)

g¢

20th2 242

2hh (h-hy,; cos@)=h,(hcosO+2a)+(hcosb+a)” —hy, (15-5)
hl

(hd)l = 0,31 hhl - O,Sa 7 (15-6)

Biét: E, =P+ H, =204 +3,00=23,4m;a=6,5m; q=11,2m%/s; cosb = 0,97; ¢ =0,95
lay o, ~ 1.
Giai bang cdch tinh ding dan:

Lan thd nhét h, = 0 trong phuong trinh (15-4) ta cé:

2

234-65=097h+ ——
2g0°h

7,08

- 16,9=097+ 12

Giai ra duoc: h = 0,66m.
Thay vao phuong trinh (15-5):

2
21L2° 5 66-0,97h,,) = (0,97x 0,66 +6,5) — h?
9,81.0,66h,, |
- Zi§_37,6=51-—hﬁl
hhl
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s
hay: h}z]l + 26 _ 88.6
hy,
Gidi dugc hy, = 9.27m.
Thay hy =9.27m vao (15-6) dé tinh lai lan tha 2:
(h,); =031 x927-05x=65=2.87-325=-0,38
Tinh lai (15-4):

23.4-6.5=097h- 220, b2
2 19.6.0.95°h
1@9:aqm—0J9+ZQS
g
Giai duoc: h=0,656m
Thay lai h = 0.656m vao (15-5):
| 5 |
_Zh;_‘g -37,6=-0.38 (097 .0,656+2.6,5) + 51 - hy,
hl
hay: h;, + 23(3—:88,6- 5.17=83.43

So sdnh véi ldn tinh thi nhat, ta thay chi ¢6 thém s6 hang thi nhat ¢ vé€ phdi coa
(15-5), cdn cdc $6 hang khdc thay déi khong dang ke.

Giai ra dugc: hy, = 8,98m.
(h,),=0,31.8,98-0,5.65=278-325=—0,4Tm
Thay lai (h,), vao (15-5) Ian thit ba:

hp, + -2}-15—6 = 88,6 ~ 0,47 (0,97 . 0,656 +2 . 6,5) = 88,6 — 5,8 = 82,8
hl
Giai ra duoc:
h, =894m
Lay: hhl = 8,94m.

Tinh hy,, . ta phai gidi (15-4). (15-5) va (15-7):
(h'.t)2 = 0.59(hh2 = d.)
Tinh géan ding lan thit nhat: 1ay h,, = 10m, ta co:

(h,), =0.59 (10 - 6,5) = 2.06m

Thay vao (15-3) va coi cdc yéu t6 khidc van nhu trén (h = 0.656m) ta c6:
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25,6

h2

=2,06(0,97.0,656 +2.6,5)+ 88,6 =28,1 + 88,6 =116,7m

hﬁz +
Giai ra dugc:
hy,, =10,70m
Bay gi¢ tinh lai lan thi hai:
(h,), = 0,59 (10,70 - 6,5) = 2,48m
Thay vao (15-4) dé tinh lai h:

169=097h + 238 708
2  n?
169 - 1,24 =0,97h + ~2
h2
Giai duoc: h=0,685m
Thay vao (15-5):
26 20097 _ 5 48(0685.097+2. 6,5+ (097 . 0,685+6.5)- h’
h,, 0685 2
hay: DO 363233945133 - h?
hy 2
hay: hy + %2’9 =33,9+51,33+36,3=12153
h2
Giai ra dugc: hhz =10,9m
Lay: h ~=10,90m

Dé tinh trang thai chdy ddy, ta tinh d¢ siu h, cta mat cét co hep & chan bac va do sau
lién hiép h:

q 11,2
QEY? 0,95.23,4%/2
1.=0,0237dodé h, =23,4.0,0237 = 0,55m

1. =0,277dodé h =23,4.0,277 = 6,50m

F(r.)= =0,104

Tém lai ta cé:
h! = 6.50m (trang thdi phan gidi chay day ngap);

hhl = 8,94 m (trang thai phan gidi chay mat thit nhat);
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h,, =10,.90m (trang thai phar: gidi chay mat thur hai).
Nhu vay néu:
h, < h¥: ta cé ndi tiép chay ddw v6i nude nhay phéng x.a & dudi chan bac;
h{ <hy, < hy, : ta co néi tiép chay ddy ngap:
hy, <h, < hy, :tac6 ndi uép chay mat khong ngap:
hy, <h, : ta c6 nGi ti€p chdy mat ngap:
Theo s6 liéu cua bai todn, ta cé:
Truong hop a), khi h, = 9,2r2: né1 tiép chay mat khdng ngap;
Trudng hop b), khi h;, = 12.0m: nér tiép chay mat mgép.
Bai 15-4. Dap tran mat cat khong cham khong Corigio- Ophixéré’p (m=0,49),cao P =
20m, thdo luu lugng tir g, = 6m*/s dén q,,, = 18m*l.

1dX

Tinh chiéu cao bac a v6i mii dap nam ngang (cosb = 1) dé c¢é trang thai chay mat
khong ngéap vé1 mot cap luu luong.

Quan hé muc nudc ha luu véi luu luegnig cho & bang dudi didy:

F ants [ 6 [ o [ m_ [ 1 18
hyom | 755 i 8,65 9.73 10,75 12,40

Gidi:

I. Trudc hét ta diit van dé tinh chiéu cao bac a ing véi g, = 6m’/s d€ c6 trang théi
chay mat khong ngap:

a) Tinh cot nudc toan phan tng véi q,:

E,=P+H,
213 1273
q 6 J ,
H=|—= =| ————— =11,97m
| [m\/z_g} (0,49.4.43,

E,=20+197=21.97m

b) Kiém tra ché do néi tiép chay ddy néu khong cé bac thut:

q €
¢Ey/*  0,95.21,97°°

=0.0617

1, =0.014; h =0307nm
1,=0.216: hi=47m

Ta c6 h, = 7.55m > h!, vay dam bao ducc diéu kién néi tiép chdy ddy ngap, nghia la

néu lam béc ¢6 do cao thich hop thi ¢6 kha rang chuvén thanh chay mat.
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Ta xét xem trang thai chdy sé& thay ddi nhu thé nao khi thay d6i a. Mu6n vay, ta cho mot
tri s6 a va xdc dinh cdc d¢ sau phan gidi thi nhat h,, va do sau phan gidi thirhai hy, .

Céch lam nhu bai 15-3. K&t qua ta dugc:

qQ = Qmin = 6m2/ ) i
Trong trang thdi phan gidi thir nhat Trong trang thdi phan gidi thit hai
a, (m)
h, (m) h,, (m) hy,, (m) h, (m) h,,(m) | Dnys (M)
5,00 0,345 -0,45 6,65 0,36 1,88 8,20
7,00 0,365 - 1,16 7,55 0,38 1,65 9,80
9,00 0,390 - 1,86 8,50 0,41 1,50 11,50

Tir bang trén cho ta thay: mii bac a cang thap thi do sau phan gidi thit nhat h, cang

nho, nghia 1a cang dé c¢6 kha nang tao thanh ché do chay mat khong ngap, nhung dong
thoi do sau phan gidi thit hai ciing cang nhd, nghia 12 ciing dé vuot qué trang thdi chay
mit khong ngap dé tr& thanh chdy mit ngap bat loi hon.

Tu két qua trén, ta thay: néu chon a = 7m, thi hinh thic néi ti€p lic q;, vira ding la
trang thdi phan gidi thd nhét (vi h, =7,55m = hy, ); dé dam bao mot mitc do an toan nao

day ta 1dy bac thip di mot chuit it d¢ giam h,, , sao cho hy > hy, .

Cu thé ta chon : a = 6,50m.

2. V8i chiéu cao mili da chon 4y, ta tinh lai hai d¢ sau phan giéi hy va hy, ing véi

moi cap luu lugng.

Két qua dugc:

a=6,50m
Trang théi phan gi6i thif nhat Ttrang thdi phan gidi
2 ) E () thit hai
,{mis ,{m
@ or (). h h, hy, h h, | hy
(m) m) | g | ™ | |

6 21,97 036 | -102 | 726 | 038 | 170 | 9,40
12 23,13 070 | -040 | 925 | 074 | 2565 | 11,00
18 24,10 14 | -025 | 105 | 1,18 | 3,70 | 12.90

Tir duong quan hé g~h, (thuc ¢6 & ha luu) va cic dudng quan hé q~hy, , q~h,,, ta

thay trong pham vi tr q ;. dén q,,,, déu co:

h,, <h, < hy,

nghia la déu c6 trang thdi chdy mat khong ngap.
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Qua viéc giai bai todn trén, ta rit ra dudng 16i
chung cé thé theo dé xac dinh chiéu cao bac a
nhim duy tri ché do néi ti€p chdy rnat cé loi
nhit & ha luu nhu sau:

Pinh a v6i q,,, dé cho do sau dong chay tuong
iing véi hy, hoi 16n hon do sau phan gidi thit nhat
hy,, : sau d6 véi tri s6 a da chon, tinh lai che d¢ néi

ti€p dé kiém tra xem trong pham vi luu lwong nao

thi ta ¢c6 h, < h, < h,_(trang thdi nd: tiép cha
hj h hy ANg p y

mit khong ngap) va trong pham vi luu lugng nao

Bai 15-4

thi ta ¢6 hy, <hy, (trang thdi chay mat ngap).

Bai 15-5. Cho mot dap tran mat cat thuc dung cao P = 12m, rong b = 10m, hé s huu

luong coi nhu khong doi bang m = 0,49. Luu luomg thao qua dap c6 thé thay déi tir

Q,un = 10mYy dén Q. = 100m’/s, v muc nude ha luu hy, thay d6i tuong img nhu sau:
Q) 0 _“__ 0 | 60 80 100
hh, (m) 0 70 111 1,75 2. 40 3,10 3,80

Yéu cdu xdc dinh luu lugng tinh toan tiu nang va tinh kich thude bé tiéu nang.
Gidi: Dé dinh luu luogng tinh todn tiéu nang, ta tinh cho moi cap luu luong céc tri s6
E,, h{ va tim luu Tuong 6 hiéu s6 (h! - h,) 1&n nhat.

O day ta gidi theo bai todn phing:

2/3
E,=P+H =P+ [3-:]

Tu F(TC)z(quj/z ;tacd 1) vatinhra h) =1 E,,

Két qua tinh todn ghi & bang sau (véi ¢ =0,90):
Q H, E, F _n h? hy, h?-h,

(m'ls) (m) (m) (7.) e (m) (m) (m)

10 0,596 12,6 0,0248 0,13C2 1,64 0,70 0,94
20 0,945 | 12,95 | 00478 0,18C5 2,34 1,11 1,23
40 1,50 13,50 0,0895 0,249 3,36 1,75 1,51
60 1,97 13,97 0,1230 0,289 405 2,40 1,65
80 2,38 14,38 0.163 0.324 4.60 3,10 1,56
100 2,76 14,76 0.196 0,355 525 3,80 1,45
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Tir d6 x4c dinh dugc luu lugng tinh todn tiéu nang la Q = 60m’/s, tic q = 6m’/s ing
v6i (hf- hy).. = 1.65m. Ta tinh bé tiéu nang véi luu lugng nay. Tir ket qua trén, ta ddcd
(v6i Q = 60m’/s): E, = 13,97m; h] = 4,05m; h;, = 2,40m.

So bo 14y chiéu sau bé bang:

d,= h’-h, = 4,05 - 2,40 = 1,65m

So véi ddy bé, cot nudc toan phan sé la:

E! =E,+d=13,97 +1,65 =15,62m.
6

F(t,)= ST 0,1077
Tir dé ¢6:
t =0,0245; h, = 15,62 .0,0245 = 0,38m
T =0,267; h" =15,62.0,267 =4,15m
oh” =1,05.4,15=4,36m.
az=—9 q’ 6* 6 _ 0,25m

T 922gh? 2g(oh’)?  0,952.19,62.2,4% 19,62.4,36
Tinh lai chiéu sau bé theo céng thitc:
d=ochl-h - AZ=436-240-0,25=1,71m
Vi d khic d, (tri s6 dinh so bo) nén theo nguyén tic, phai tinh lai E, va hl véi
d=1,71mtaco:
E, =E,+d=1397+1,71 = 15,68m
O -0,1075 ; 1 =066
0,9.15,68
h! =0,266 . 15,68 =4,16m
Vi d va d, chi sai khéc chit it nén ta thay két qua tinh h’ hai lan sai khdc khong dang
ké. Vay c6 thé khong can tinh lai, ma 1ay tron:

d=1,70m

F(z.)=

Tinh chiéu dai bé theo:
IL,=081 +1[
0] day la dap hinh cong nén /, = 0:
[,=45.hl =4,5.4,16 = 18,7m
l,=08.18,7 = 15m
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Bai 15-6. Tinh tuong tiéu nang ¢ ha luu dudng thio 1d qua dap tran mat cat hinh thang
trong truong hop thiét ké tiéu nang dudi day:

Luu luong don vi: q = 10m%/s

Muc nudc thuong luu: Z, = + 26,50m

Muc nuéc ha luu: Z, = +20,00m

Bi€t san sau o cao trinh + 17,00m. Pap cao P = 6,00r, mai ha luu bat ra mot khoang
s =5,00m, 18y @4;,= 0.95; 9pe = 0.95; P yomg = 1.

Giai.

Bo qua luu toc di tdi thugng luu, ta ¢é c6t nuéce thuong luu so vai san sau 1a:

E,=E =26,50~ 17,00 =9.50m
10
F(t1.)=—————==0,396
©70,95.9,5%"2
" =0,4941; h’ =0.4941.9.50 = 4,70m.
h, =20.00 - 17,00 = 3,00m
ch” = 1,05 . 4,70 = 4,94m
Khi x4y tudng, chiéu cao 16p nudc tran trén dinh tudng tinh: bdng céng thitc dap tran
chay ngap (15-11) véi m = 0,42:

2/3 ,
H o= —3—| -4
o,my2g )  2g(chl)’
Tam ldy ¢, = I
2/3 n2
H=—0 | 10, sem
1.0,42.4,43 19,62 .4,942

c=ch’ -H, =494-286=2,08m
Bay gid ta kiém tra ché€ do néi tiép & ha luu tuong dé x4c dinh diing lai hé s6 o :
Muc nuéde chénh léch & thuong ha luu tudng:
Ziomg = 4,94 — 3,00 = 1.94m

Zm(‘mg - 1,94
C 2,08

/
=093 >| _‘HJ ~ 0,75
i\ C o

Do dé, mac du dinh tudng thap hon muc nudc ha luu (¢ < hy), nhung tudng vén 1a
chay khong ngap. Vithé o_ =1 va két qua tinh & trén 1 diing.
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Ta can kiém tra lai diéu kién néi ti€p & sau tuong:
E, =c+Hy=2,08 +3,07 = 5,15m

10

= =0,855
E}}*  1.515°2

F(1,)= —1
(ptuc‘mg

1 =0,724; h" =5,15. 0,724 = 3,73m
h > h,, vay sau tudng cé nuéc nhay phéng xa.

Néu ta lam tudng cao nhu da tinh & trén, thi lai phai giai quyé&t van dé cai bién ché do
ndi ti€p bang nudc nhay xa & sau tudng, bing cdch xay thém mot tudng tiéu ning thit
hai nira.

Nhung t6t nhat 12 két hop dao sau véi xay tudng, tic 1am bé tiéu nang két hop.

O day, ta dat van dé 1am mot tudng cao t&i da véi didu kién khong c6 nudc nhay xa &
sau tuong, con thi€u bao nhiéu thi dao bé.

Do sau lién hop véi ha luu sau tudng bang:

' 2
h =2 14201 |=1,47m
‘21 9,813

Chiéu cao tudng t6i da tinh theo (15-13) bang:

2 2/3
co = 1,47 + —0 - —( 10 = 3,85 -3,07=0,78m
19,62.1,47° | 0,42.4,43

Ta 14y chiéu cao tudng bing ¢ = 0,70m. )
Bay gid tudng thanh mét dap tran chay ngap véi:
h, =3,00-0,70 = 2,30m
Ta phai tinh lai ¢t nuéc tran trén tudng véi o, < 1:
i =( 10 T”_ 10°
c,.0,42.4,43 19,62.4,94°
_ 3,07

273
Gn

H,

-0,21

Tam ldy o, =0,70 do dé: o2'* =0,788.

h
H = 2% 021 =389-021 = 3,68m; 2o = 230
0,788 H, 368

dap ta c6 thé 1ay o, =0,70. Vay két qua tinh & trén a ding:

= 0,64 ; tra bang hé s6 ngdp cua
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H, = 3,68m
c+H, =070 +3,68=438m
Con cin phéi dao bé dén mot do sau d sao cho:
d+c¢+H, = chl
Cha v rang sau khi dao bé thi oh! s& tang lén, chd khong phai 1a 4,94m nhu trén nifa.
Ta tam lay: oh] =5,00m va tinh dugc:
d=ohl-c-H,=500-0,70-3,68=0,62m.

Ta cé thé quyét dinh chon d = 0,70m ma khong cin tinh lai ch! nifa (vi tri s6 d tuong
doi nho).

Tém lai, & day ta thay rd rang la nén xay mot ngudng cao ¢ = 0,70m va dio mot bé ¢é
do sau d = 0,70m, hon 1a 1am mot ngudng cao 2,08m va thém mot ngudng ti€p theo.

Tuy nhién, & bai todn nay, viéc xdc dinh hé s ngap ¢ theo ty so —ﬁ“m trong di€u kién
chiéu cao tudng c ldy rat gan véi chifu cao tudng ¢, § trang thdi khong ngap cin phai
duogc xét k¥ thém, bang thi nghiém mo hinh.

Bay gio ta xdc dinh chicu dai bé tieu ning;

Vi tri nudc roi tinh theo (15-18):

li=1,33 JJH,(P+03H,)
O day: P=6m; H,=H=26,5-17,0-6=3.5m
Nén l=1333,5(6+0,33,5) =6,8m

Chiéu dai nudc nhay tinh theo cong thiic:
[,=45h’ =4,5.470=21,lm
Chiéu dai bé:
L=l -s+08 =68-50+08.21,1=18+169=18Tm
Bai 15-7. Xac dinh hinh thiic néi tiép & ha luu dap tran: mat cét thuc dung hinh cong
loai I. Dap cao P = Tm; q = 8m%/s. Do sau ha luu hy, = 3,60m, 18y ¢ =0,95.
Ddp s6: h,=0,65m; h! =4,20m; ndi tiép bang nudc nhay phdng xa.

Bai 15-8. Xidc dinh hinh thic n6i tiép va vi tri nuéic nhay khi dong chay tir d6c nudc di
vao kénh hinh thang ¢6 m = 1; b = 3.80m: 1 = 0,0006: n = 0,025 v6i lwu lugng
Q = 5,2m’/s va d6 sau dau kénh h_ = 0,10m.

Ddp s6: h! = 1,79m > h;: néi tiép bing nudc nhay phéng xa. Chiéu dai doan chdy
Xiét trudc nudc nhay la [, = 8m, ing v4i khi tinh J thec hi.
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Bai 15-9. Xac dinh hinh thic ndi tiép ¢ ha luu dap tran, bié€t dap cao P = 10m, cot
nudc tran H, = 3,00m, hé s6 Iuu Iuong cta dap m = 0,44 (khong co hep ngang). Do sau
ha luu h, = 2,00m.

Ddp s6: h, =0,715m; ndi ti€p khong qua nude nhay (h, < h - d6 sau phan gidi ha luu).

Bai 15-10. Nhu bai 15-8, nhung do d6c kénh ha luu bang i = 0,01.

Pdp s6- néi ti€p bang dudng c, khong qua nudc nhay.

Bai 15-11. Bac nudc cao P = 2m, trén c6 1ap clra dé giit do sau trén bac H = 1,6m, luu
luong Q = 10m™/s va luu téc di téi v, = 1,0m/s. Xéc dinh hinh thic néi ti€p & ha luu biét
rang kénh dan ha luu hinh chit nhat ¢é b = 4,0m; sau hy, = 1,40m; lay ¢ =0,97.

Pap s6:h,=0,32m ; h? =1,94m > hy; nuéc nhay phéng xa.

Bai 15-12. Déc nudc néi véi mot kénh cé do doc ddy nhd, ca hai déu ¢6 mit cét chit
nhat b=>5m.

Biét luu lugng Q = 20m’/s va d6 sau chan déc h, = 0,50m.

a) X4ac dinh hinh thic ndéi ti€p khi dd sau binh thudng trén kénh la hy, = 1,8m.

b) Kénh cédn ¢6 do s&u binh thudng nhu thé ndo dé c6 nudc nhay & ngay chan déc (néi
tiép chay ddy kiéu phan gidi).

Dadp s6: a) Nudc nhay phdong xa.

b) h, = 2,31m.

Bai 15-13. Nhu bai 15-12, nhung kénh ha luu ¢6 mat cat hinh thang véi m = 1,25.
Xdc dinh d6 sau trudc nude nhay.

Ddp s6: hy, =0,55m.

Bai 15-14. X4c dinh hinh thic néi ti€p ¢ ha luu dép tran, bi€t muc nudc thugng luu
cao hon ddy kénh din ha Ivu 12 E = 10,0m dap rong b = 10m. Luu lugng Q = 100m'/s.

Sau dap 1a mot doan kénh bang bé tong mat cat chit nhat, rong bang dap (b = 10m);
n=0,017; d¢ déc i = 0,0002.

Kénh khd dai, ¢6 thé coi nhu d6 sau & ha luu d4p 12 d6 sau chay déu trong kénh.
Dadp s6- h? =4,75m; hy, = 6,25m; ndi tiép bing nudc nhdy ngap.

Bai 15-15. Nhu bai 15-14, nhung kénh dai [, ti€p dén déc nudc. Xdc dinh hinh thic
n6i ti€p khi:

a) I, = 80m.
b) /, = 800m.
c) I, = 3800m.
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Ddp s6- a) Khong ¢6 nude nhay trén kénh; b) C¢ nuéc nhay phéng xa trén kénh;
¢) Nudc nhay ngap ¢ chan dap.

Bai 15-16. Nhu bai 15-14, nhung kénh ha luu dai /, tigp dén la d6c nude. Xac dinh
chiu dai [, cia kénh (tir dap dén ddc nudc) dé cho ¢ chan dap ¢ nudc nhay phan gidi.

Dap 567 Ly, = 250001,

Bai 15-17. Dong chay qua cong trinh dang nudce ¢6 cot nwde toan phén so vdi ddy san
sau la E, = 14,80m, luu lugng Q = 100m™/s.

Chiéu rong cong trinh va kénh dan ha luvu b = 10m. K&nh dan ha luu lat da (n = 0,02);
i = 0,0004: mat cat chit nhat b = 10m. '

Xic dinh hinh thic noi ti€p trong hai trudng hop:

Kcénh dan dai 120m, tiép do la bac nuéc.

Kenh dan dai 250m, tiép dé la bac nudc.

Lay ¢ =0.90.

Pup s a) Khong ¢6 nude nhay trén kénh dan

b) C6 nudc nhay trén kénh: nudc nhayv ¢ cach chan cong trinh khoang 200m
vdi h"=2,70m, sau nudc nhay 1a dudng nudc ha b,

Bai 15-18. Xic dinh hinh thic néi tiép & chan dap tran <6 béc thut. Pap cao P = 16m,
bac cao a = 6mi. mii doc nguoc mot gocO = 0%, Luu luong q = 8m’ls, H, = 2,45m,
hy, = 8.0m, ¢ = 0,95.

Ddp sé: hy, =7.60m; h

hy,

Bai 15-19. Xac dinh hinh thic néi tiép ¢ chan dap trong bai 15-18, khi luu luong bién
doi trong pham vi q,,, = 5m’/s dén q,,,, = 16m°/s, biét ring kénh dan ha Iuu ¢6 moédun

10 K?

19/3
luu lugng bién do6i theo s6 mi thuy luc x =5 o = (—-J va dap c6 hé s6 luu

=9.56m.

hj

<h < hy, : Trang thdi chay mat khong ngap.

luong khong déi; m = 0,47.
Ddp s¢: Tinh hy, hy, , hy, theo mot s6 cap luu lugng tir 5 dén 16m?/s, vé thanh cdc
dudng quan hé nhu bai 15-4. Két qua cho thay rang:
Khi: q,,,, < g < 7.2m"/s: chay day:
7.2 <q <q, : chay mat khong ngap:
q > 17n’/s: chdy mat ngap.
Bai 15-20. Dong chay qua dap tran khong c¢6 chian khéng: dap cao P = 21m. Chan dap
co béc thut cao a miii bac ndm ngang (6 =9).
Xic dinh chi¢u cao bac a dé trang thai phan gidi thir nhat (chuyén tiép tir chdy ddy
sang chay mat khong ngap): khi luu luong g = 10.4m° s, H, = £,00m, h,= 10m, ¢ = 0,95.
Ddp so:a=7.10m.
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Bai 15-21. Tinh bé tiéu ning & sau clra cong, chiéu rong cong biang chiéu rong day
kénh: b = 3m. Cot nudc thugng lwu H, = 2m. Luu lugng Q = 7,16m’/s do sau ha luu
hy, = 1,16m. Hé s6 luu t6c qua congp = 0,95.

Ddp s6:d =0,30m; I, = 6,25m.

Bai 15-22. Dong chay qua bac nudc cao P = 3,00m, rong b = 4m, luu luong
Q = 12m’/s; d6 sau ha luu h, = 1,80m. Hién tuong chdy qua ngudng bac coi nhu qua dap
tran dinh rong khong ngip (m = 0,36).

Tinh chiéu cao ngudng va chiéu dai bé.

Ddp s6: ¢ =0,84m; I, = 11,5m.

Bai 15-23. Dap tran mat cit thuc dung hinh cong khong chan khoéng loai I, rong
b = 20m, cao P = P;= 8m, trén dinh dap khong c¢6 mé tru. Song ha luu dap mat cét chit
nhat, rong bang dap, n = 0,025, i = 0,00098. Diy song thuong luu rong B = 25m.

Luu luong thiét k€ Qux = 100m*/s ing v6i do sau ha luu hy, = 2,50m.

Luu lugng nho nhat Q, . = 40m’/s ing véi do sau ha luu hy, = 1,50m.

min

Luu lugng I16n nhat Q. = 130m’/s tng v6i do sau ha luu hy, = 2,70m.

maXx
a) Xdc dinh hinh thitc néi ti€p & ha luu dap tng véi luu lugng thiét k€. Tinh chiéu dai
doan chay xiét khi khong c6 thiét bi tiéu nang;
b) Tinh luu lugng tinh todn tiéu nang.

c) Thiét k& bé tiéu nang.

Ddp 56 a) L., = 10m;
b) Q, = Quax = 130m7/s;
c)d = 1,50m.

Bai 15-24. Tinh bé tiéu nang & ha luu dap tran, véi Q = 120m’/s. Pap va kénh ha luu
rong B = 12m, dap cao P = 7m, cét nudc tran H, = 2,5m. Do sau ha luu hy, = 3,00m.
Kénh dan mat cat chit nhat, 1ay ¢ = 0,95; ¢' = 0,90.

Ddp s6:d ~ 1,7m; I, = 18,0m.

Bai 15-25. Tinh tuong tiéu ning & ha luu dap tran mat cit Ophixérdp, cho q = 4m?/s;
P =P, =32m; H, = 2m. Kénh ha luu chi nhat, h, = 2m; @4,, = 0,95; @5, = 0,97.

Ddp s6: ¢ = 1,05m; [, g=9,50m.

Bai 15-26. Tinh bé tiéu nang két hop vira dio sdu vira xay tudng & sau cong diéu tiét.
Biét luu lugng don vi q = 5,46m’/s va cot nudc toan phan so véi ddy san sau 1a E, = 6m,
lay ¢ = 0,95. Kénh ha luu siu h, = 2,0m. Lam mdt tudng tiéu nang cao ¢ = 0,80m, con

bao nhiéu thi dio sau sin sau thanh bé.
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Tinh chiéu sau can dao va chiéu dai bé.

Dadp s6: d = 045m; I,4= 11,3m. néu tinh chiéu dai nudc nhay theo cong thitc (13-11)
va chua ké [ .. |

Bai 15-27. Tinh bé tieu nang ket hop & ha luu dap trén, cho q = 8m’/s, chiéu cao dap
P = m, c6t nudc tran H, = 3,00m. Do sau ha luu h, = 3,00m. Xac dinh chiéu cao tuong
161 da (d€ khong c6 nudc nhay xa & sau tudng), cdn bao nhiéu thi dao bé. Liy
Paap = 0,90; @ome = 0,95.

Pdp s6: ¢ =1,50m; d =0,40m; I, = 14m.

Bai 15-28. Ciing nhu bai 15-27. nhung yéu ciu muc d¢ chay ngap cla tudng la

h - . I ~ 5 R N Py
ﬁ‘-’— = 0,55. X4c dinh chiéu cao tuong va chiéu sdu dao beé.
!

Ddp s6- ¢ = 1,30m; d = 0,70m (ly hé s6 ngap khi %— =0,551a o, =0,75).
1

Bai 15-29. Tinh chiéu sau b€ ticu nang va chiéu dai bé & ha luu dap trin mat cét hinh thang.
P=P =12m;s=05;s =05; 8 = 1,5m H, =4m: by, = 5m; B=b = 10m; Pagp = 0,95;
(Pmc‘yng=0’90'

Ddp s6:d = 1,8m; 4= 25m.

Bai 15-30. Tinh tuong tiéu nang & ha Jwu ddp trin mai cat thuc dung cao P = 6m;
Hy =2,0m, g = 6m/s, h, = 3,0m.

Ddp s6: ¢ = 1,4m; ;= 11im.

Bai 15-31. X4c dinb luu lugng tinh todn tiéu nang cho radt dap tran mét cét thuc dung
khong c6 chan *hong cao P = 11m, véi cot nudc thiét k€ mat cat dap Hyy = 3,8m, Ung
véi Qg = 805m'/s. Chiéu rong dudmg tran b = 50m. Heé s& luu t6c qua dape = 0,95.
Luu lugng chay qua dap thay doi tir Q. = 158m’/s dén Q.,,, = 850m’/s, va d6 sau ha luu
hy, thay ddi tuong ting theo quan hé Q ~ hy, cho & bang duéi day:

400 | 500 600 700 800 850
3,65 | 420 | 473 | 525 | 575 | 6,01

Q (m’ls) 100 200
hy, (m) 1,50 | 2,30

@
S8

Ddp s6: Q,, = 433m’/s.

Bai 15-32. Xdc dinh vi tri nuéc nhay & ha lvu dap trong bai 15-31 khi khong 1am bé:
tiéu nang tng v&i luu luong tinh todn tiéu nan.. i{énh ha luvu d4p coi nhu ¢6 mat cét chir
nhat b = 50m, day doc i = 0,00075.

Ddp s6: 1, =32m; 1 = 16m.

Chi ddn : Quan h¢ Q ~ h, che & bai 15-31 c6 thé coi nhu quan hé giita lwu Iuong va
d6 sdu chay déu & ha luu.
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