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LOI NOI DAU

Thity e ¢éng trinh ld mén hoc dwoc giang day cho nhiéu nganh hoc:
Thuy cong, Xay dung, Cong thon, Ky thudt moi trieong...dwoc bién soan trén co
6 tong hop nhiéu tai lidu ciia cdc tac gid.

Cdc bai todn vé thuy luc thiwong phdi tra bang rdt mdt thoi gian va cong
stke, VOi sw phdt trién nhanh cia tin hoc, trong gido trinh giGi thiéu cho sinh
vién cdch vdn dung kién thirc dé tinh todan khéng phu thudc vao bang tra nham
muc dich dé g dung lGp trinh.

Gido trinh gom c6 7 chuong vé dong chay déu; khéng déu on dinh, khéong
on dinh trong long dan ho va tham. Cudi cdc chirong cé cdu héi goi y nhiing
kién thirc co ban cdn ndam, theo cdch hoc méi sinh vién dwa trén o' 50 do dé
thao ludn. Ngoai ra, cdc bai tap dwoc bién sogn lva chon chu yeu tw sach “Bai
tap Thuy lec-tdp 27 cua tac gia Nguyén Canh Cam, nham gitip sinh vién ndm
bt kién thirc co ban cé thé iing dung phit hop tinh hinh & viing Pong Bang Song
Cuu Long.

Trong qud trinh bién soan, mdc dit dd c6 nhiéu co gdng, song khéng thé
tranh khoi nhitng sai sot. Tac gia rat mong nhan dwoc sy gop y phé binh cua
can bo, dac biét sinh vién hoc tdp mon hoc nay.

Can Tho, thang 12-2005
Tac gia
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Chwong I Dong chay déu khong ap trong kénh THUY LUC CONG TRINH

CHUONG

DONG CHAY ON PINH PEU KHONG AP

(steady uniform flow in an open channels)

¢ Day 1a chuong quan trong 1am co s& tinh toan dong chay 6n dinh khong déu
va khong on dinh.

¢  Trong thuc té, , ching ta thuong gip cac bai toan thiét ké mit cit 10ng dan nhu
kénh, dudng 6ng, céng ngim ... & cac nganh k¥ thuat Thuy lgi, mdi trudng,
cau duong, thoat nudce do thi . . .

¢ Co s0 tinh toan 1a cong thic Chezy (1769). Tinh toan cha yéu 1a hinh thang
theo 2 cach 1a giai tich va tra bang ctia Agordtskin. Ngoai ra tinh mat cit hinh
tron.

1.1 KHAI NIEM

Dong chay 6 6n dinh déu 1a van toc khong phu thudc thoi gian va khong doi tir
mit cét nay sang mat cit khac.
Diéu kién dé dong chiy déu khéong ap:
1. Luu luong khong d6i theo thoi gian va doc theo dong chay, Q(t,1)=Const.
2. Hinh dang mat cit, chu vi va dién tich mat cit w6t khong ddi doc theo dong

chay. Nén d6 sau muc nudc trong kénh khong doi; h(l)=const hay % =0.

3. Do doc day khong doi, i=const.
4. Hé s6 nham ciing khong doi, n=const.
5. Su phan b luu tde trén cac mit cat 1a khong doi doc theo dong chay.
Néu mot trong céac diéu kién trén khong thoa th1 dong chay s& khong déu.
Dong chay déu trong kénh ho thudng 1a dong chay roi, dong thoi thudng & khu stc
can binh phuong, theo Chezy cong thirc tinh van téc (mean flow velocity) :

v=C+RJ , m/s (1-1)
Trong do: ,
J D04 doc thuy luc (slope of energy grade line);

C  Hé sb Chezy (Chezy coefficent), duogc xac dinh theo mot trong cic cong
thire sau:

c=1RrR", m*s (1-2)
n
v6iy xac dinh nhu sau:
»  Theo cong thirc Poocorayme : y :é (1-3)
»  Theo cong thirc Manning: y= % (1-4)

»  Theo cong thuc Pavolopski :
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y=2.5Vn-0.13-0.75VR([Vn - 0.1) (1-5)
»  Theo Cong thirc Agordtskin (1890):
C = 17,72(k+IgR), m**/s (1-6)
1005643 (1-7)
17 72n  n

O do:
n la hé nham ;
R 1a ban kinh thay Iuc (The hydraulic Radius), xac dinh theo cong thirc:

-2 (m) (1-8)

Véi: A, P dién tich mat cat u6t (m®) va chu vi u6t (m).

Goi: i 1a 46 doc day kénh (slope of channel bed), 1a goc lap bai day kénh va
duong nam ngang, duoc xac dinh i = sina

Theo diéu kién dong déu, thi ta c6:

Vi dong chay khéng ap, nén ap suit tai tit ca cac mit cat nhu nhau.

D0 sau dong déu khong d6i doc theo dong chay, nén mat nudc song song voi
day kénh (do dbc do ap va dbc day kénh bang nhau).

Van tdc trong dong chay cting khong ddi, nén cot nudce luu toe ciing khong
ddi. Piéu d6 ching minh rang: J =1, vi vay cong thirc Sedi dung cho dong déu
trong kénh hé viét dudi dang:

V =C+Ri, (m/s) (1-9)
Cong thuc tinh luu luwgng ( discharge of flow ; flowrate) :

Q=ACVRi ,(m’/s) (1-10)
Goi mddun luu lugng :

K =AC+VR, (m’/s) (1-11)
Nén luu luong:

Q=Kufi, (m’5s) (1-12)

Do i thudng nho nén d6 sau trong kénh dugc xem nhur 14 khoang céch thang
ding tir mdt diém trén mat nude tu do dén day kénh. Nhu vay mat cat uot cling
xem la ding chtr khong vudng gbéc day kénh.

1.2 CAC YEU TO THUY LUC CUA MAT CAT UOT

—

1.2.1 Mt cit hinh thang d6i xing (hinh 1-1) < B >
Hinh thang 13 hinh téng quat cho hinh chir nhat va \ =
hinh tam gidc. Hon nira, trong thuc té khi thiét ké kénh )

dat tinh theo mat hinh thang dé 6n dinh hon nhiing loai
mit cit hinh dang khac. Vi vay trong chuong nay,
nghién ctru kha ky vé cac bai toan vé mit cit u6t hinh ' b ‘

thang. Ta goi e
m = cotga 13 hé sb mai dbc. Xac dinh theo tinh .
toan 6n dinh cua bo kénh. Hinh 1-1
A A b
Hé so: ﬂ=ﬁ (1-13)
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Dién tich mit cat u6t ( flow Area):

A= (b+mh)h, (m?) (1-14)
hay A=(B+m)h?, (m?) (1-15)
Chu vi mit cit udt ( wetted Perimeter):

P=Db+2hy1+m?*, (m) (1-16)
hay P=(g+2v1+m h, (m) (1-17)
Chiéu rong mit thoang ( free surface width ):

B =b +2mh, (m) (1-18)

Trong do6 : .
b 1a chifu rong day kénh (bed width of channel); (m)
h 1a chiéu sau myc nude kénh ( flow depth) . (m)

1.2.2 Mt cit hinh chir nhut

Hinh chir nhat 1a mot truong hop riéng cta hinh thang khi :

H¢é s6 mai doc m=0.

Dién tich mat cét w6t (m”): A=bh (1-19)
Chu vi mat cat u6t (m): P=Db+2h (1-20)
Chiéu rong mat thoang (m): B=b (1-21)

1.2.3 Mt cit hinh tam giac
Hinh tam giac la mot truong hop riéng cua hinh thang khi:

Chiéu rong b=0

Dién tich mat cat u6t (m?): A=mh’ (1-22)
Chu vi mit cit udt (m): P =2hy1+m’ (1-23)
Chiéu rong mat thoang (m): B =2mh (1-24)

1.3 MAT CAT CO LQINHAT VE THUY LUC

Trong cung mot diéu kién:n, i, m va khong ddi, néu mat cit nao dan luu
lugng 16n nhét thi mat cit d6 co loi nhat vé thuy luc.

Ta nhén thay rang ung voi cung mot dién tich cua mat udt, luu luong sé cang
16n khi ban kinh thuy lyc R cang 16n. Nhu vay dé mit cat loi nhat vé thiy luc, khi
ban kinh thuy lyc 16n nhat, ciing c6 nghia 14 khi chu vi u6t nho nhét.

Trong nhitng kénh c6 dién tich bang nhau thi hinh tron ¢6 chu vi bé nhét.
Nhung trong thuc té rat it khi xdy dung kénh nhu vay vi thi cong khé khin va
khong dam bao, lac sir dung dé bi sat 16; ma chi sir dung v6i kénh bﬁng bé tong,
gach da ...

Pbi kénh mit cit hinh thang ta hay sir dung, nén xét diéu loi nhit vé thuy lyc,
tirc xem quan hé cac dai luong:n, Q, 1, ®, R.
Tu cong thire (1-14), suy ra:
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A

b :F—mh (1-25)
Thay vao (1-16), ta co:
P :%+(2\/1+m2 —mh (1-26)
Pé P,,;, ta tinh:
P g
dh
dP

@—_—AZ+2 1+m?> -m=0
dh h

@—(Ej +241+m? =2m=0
In

< =B, +2¥1+m? —2m =0
B, =2(1+m? —m) (1-27)
Tinh: n, Q, 1, By,
(S, +mh’
R —

(,Bln o1+ m?

|2(\/1+m2 -m +mb12
<R, =

%2(\/1+m2 —m}+2v1+m’ h

2 1+m2—m}12
QR“‘_z(z 1+m’ —mh
Rm:g (1-28)

V61 mat cat chitr nhut n, Q, 1, ® , tirc bé rong bang hai lan do sau.

Chu y:
Mit cat kénh loi nhat vé thity luc 1a mot khai niém hoan toan thiyy lyc. Con
vé mit kinh té va k¥ thuat thi chwa hin 13 c6 loi nht, vi ta thay:
- Dbi véi kénh ¢6 b nho nén h ciing nho, khi d6 loi nhat vé thuy lyc cling
c6 thé 1o vé kinh té va ky thuat.
- Nhung ddi v6i kénh co b 16n nén h ciing 16n, khi d6 kénh phai dio sau
nén kho thi cong va khong kinh té.

1.4 CAC BAI TOAN CO BAN KENH HO HINH
THANG.

Ta xét thay: Q=f(n, i, b, h, m)

1.4.1 Tinh kénh da biét.

Bai toan 1: khi con, i, b, h, m ta can tim Q
Ta tinh nhiing tri s6 A, C, R 16i thay vao (1-10) tim duogc Q.
Bai toan 2: khi con, Q, b, h ta cin tim i.
Ta tinh nhiing tri s6 A, C, R rdi thay vao (1-9) tim dugc theo cong thic:
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] QZ
|=—— 1‘29
A’C’R ( )
Bai toan 3: Khic6 Q,1, b, htacantimn.

1.4.2 Thiét ké kénh mdéi.

Khi thiét ké kénh, can tinh chiéu rong va do sdu myc nude kénh (b, h), can thu
thap cac s6 liéu sau:
- Xéc dinh do ddc day kénh i, tir tuyén kénh theo ban do dia hinh.
- Xéc dinh hé s6 nham n va hé s6 mai déc m, cin cir vao vat liéu 1ong din.
- Xéc dinh luu luong Q, cin ¢t vao nhu cau st dung nudc hay tiéu thoat nudce
duoc xac dinh ¢ cac bai toan thuy ndng, thity van cong trinh, can bing nudc, v.v...
Sau khi xac dinh Q, m, n, i va chon mot trong cac thong sd, tiiy ting truong
hop, thuong gdp cac bai toan c6 cach giai khac nhau nhu sau :
Bai toan 1 : Chon £.
Tt cong thue (1-10), tinh theo Manning ta dugc:

Q :%Riﬁ  (m’s) (1-30)

Két hop céac cong thie(1-15), (1-17) va (1-8) thay vao ta tinh duoc:

, (m) (1-31)

(@

b=ph, (m) (1-31a)

Bai toan 2 : Chon R hay v.
Tur (1-14) va (1-16), ta co:

A=(b+mh)h (a)
P =b+2hy1+m? (b)

pé giai bai toan, tim nghiém b va h tir h¢ phuong trinh trén, can xac dinh A va

P
+ Néu biét R, tir (1-28) ta tinh :
n
A=—, (m’) (1-32)
R+i
A
P=—,(m (1-33)
+ Néu biét v, tir (1-9) theo Manning ta c6:
3
2
v="C 0 (ms) (1-34)
n
3
nv )2
Nén: R=|—=| ,(m 1-35
[ ﬁj (m) (1-35)
A== () (1-36)
\'
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Tu hé phuong trinh, dung phuong phép suy ra dugc nhu (1-26), sau d6 khir h,
ta dugc phuong trinh bac hai:
moh>-Ph+A =0 (1-37)
& do: mo =2v1+m* —m
Giai phuong (1-35) ta tim duogc h.

P+,P>—4m A (1-38)
2m,
Tur hy va h, thay vao (1-26), ta chon nghiém duong, chiéu rong b va do sau
muc nude hop 1y lam nghiém.
Chu y : Bai toan c6 nghiém khi :
= Piéu kién cua (1-38) 1a P> > 4myA
= Ngoai ra ta biét rang khi mit cat c6 loi nhat vé thuy lyc, thi ban kinh thay
luc va van toc 12 16n nhat va dién tich mat cat 1a nhé nhat. Nhu vay bai
toan chi co 101 giai khi R va v cho trude nho hon R va v loi nhat vé thuy
luec.

12 =

Bai toan 3 : Chon b (hay h). Tinh h (hay b)

Tt (1-12), ta tinh K, =2 (1-39)
Vi
Tir (1-11) ta cling c6 thé truy tim nghiém bang cach 1ap bang hodc bing df) thi.
Dung cach lap trinh trong Visual basic, Pascal hay dung phan mém Mathcad dé
tinh.

1.5 TINH TOAN THEO PHUONG PHAP DOI CHIEU
MAT CAT CO LQI NHAT VE THUY LUC. (Phuong
phap cia AGOROTSKIN)

Bai toan c6 b tim h hay c6 h tim b, thuong phai giai ding dan, cho nén viéc
tinh toan dung mdy tinh tay gip kho khan vé thoi gian va mirc do chinh xac phy
thudc ngudi tinh. Vi vdy trong phan nay gioi thiéu phuong phap tinh cua
Agorbtskin bang cach 1ap bang tra d6i véi mit cit hinh thang.

Agordtskin dit hé sb dic trung mit cit hinh thang, khong thi nguyén, biéu
thi quan hé gitra b, h, m, nghia la biéu thi hinh dang mat cét.

Tir d6 xac dinh cac yéu to thuy lyc theo ddc trung mit cat, diéu quan trong
mat cit hinh thang loi nhat vé thuy luc, c6 gia tri dic trung mat cit loi nhat béng
mot.

Tu do xac dinh dugc ban kinh loi nhat thuy luc, ddc biét quan hé mat cat loi
nhat vé thuy luc va mat cat bat ky 1a ham s phu thudc vao dic trung mat cit.

1.5.1 Quan hé hinh dang mit cit.
Tir (1-14), dat bé rong trung binh hinh thang:
b=b+mh (1-40)
nén: A =bh (1-41)
Tu (1-40) rat b thay vao (1-16) xap xép lai ta dugc :
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A=b+mgh (1-42)
& do dat : m, =2v1+m’ —m (1-43)
Tinh béan kinh thuy luc theo(1-41) va (1-42), ta dugc
R= bh___h (1-44)
b+mh I+o )
& 46 dit: o= mgh (1-45)

T cac cong thirc trén, néu ta biét hé s dic trung mat cat, thi quan h¢ gitra
cac y€u t0 cua mat cat s€é dugc xac dinh nhu sau:
Tu (1-44) rat h ta duoc :

h=(1+ 6)R (1-406)
Tu (1-45) rat chiéu rdng trung binh va thay (1-46) vao, ta dugc:
b=l - Mo (1, 5)R (1-47)
. o O
Tur (1-40) rat chi€u rong va thay (1-47) vao, ta dugc :
b=6—mh:(ﬂ—m](1+a)R (1-48)
O
Tu (1-41) thay (1-46) va (1-47) tinh lai dién tich theo cong thurc :
2
A:MmoRz (1-49)
(e}
Ao
Suy ra RP=——— 1-50
4 mo(l + 0')2 ( )
Ttr (1-46) va (1-48) ta tinh duoc hé sb:
p="0om
O
m
h =—2 1-51
ay 7= em (1-51)

1.5.2 Pic trung ciia mit cit c6 loi nhat vé thiy lwe.

Ciing nhu ¢ 1.3, xét mat cat loi nhat, theo (1-50) ta biét rﬁng dién tich mat cat
va mai doc cho trudc, nén mat cat 1gi ve thuy luc khi ¢6 R 16n nhat. Bé R dat gia tri

16m nhéat ta xét dao ham sau :
d { o } (1+o) -20(+0)
— = =0
do| (1+o) (i+o)
Tinh dao ham va giai ra ta duoc 6=1. Vay diéu kién dé c6 mat cat loi nhat vé
thuy luc cta hinh thang 1a khi :
oLn=1 (1-52)
Ttr (1-51) cho bang 1, va cht ¥ cong thirc (1-43), ta s& tim duoc cong thire (1-
27). Piéu nay cho thdy mit cit lgi nhat thuy lyc hinh thang ¢ thé biéu thiquan hé
khac nhau nhung ban chat 14 nhu nhau.

1.5.3 Quan hé giira mit cit c6 loi nhat vé thiy lwe va mit cat bat ky.

Xét phuong trinh co ban, ta co:

Q= 0CVRT = (0CVR ), i & 0CVR = (oCVR),
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Ta tinh hé s6 C theo cong thirc (1-5) cua Pavolépski con A tinh theo (1 49)
thay vao cong thuc trén, chuy thay o;y=1 ng v6i mat cit loi nhat. Sau d6, tinh ti sd

ban kinh bat ky trén mit cit loi nhat vé thuy luc va rat gon ta dugc:
1

R B 40 y+2.5 _ o i
R__{(l—ka)z} f( ) (1-53)

’ Néu xem yla hang s6, tmg voi o cho trude, ta tinh dugc cong thire (1-52).
Néu chia hai vé cong thirc (1-46) va (1-48) cho Ry, ta duogc:

In

h R

R—m=(1+U)R—ln=f(O') (1-54)
b m, h i
R_m:(:_m]R_m_f(O-’m) (1 55)

Theo Phoocordyme lay y = 0.2, ta s& 1ap bang cac quan hé giira cac dai luong
khong thr nguyén R , Rh , b theo o, tur (1-53), (1-54), (1-55) 6 (Phu luc 1-2).
Ln Ln Ln
Béng nay ty chiing ta ciing c6 thé 1ap bang trén excel.
Tur phu luc, néu biét mot trong cac dai lugng, tra ra cac dai luong con lai. Do
do, co thé tinh céac kich thudc hinh thang nhu b, h, R néu biét ban kinh lg1 nhat vé
thuy luc.

1.5.4 Xac dinh ban kinh thuy luc.

Theo luu lwong cho mit cat loi nhét vé thay lyc, ta co:

Q=(ocvR )i =2 e R, i

Ln
& Q=4mREC i
am. i
- mo\/|_=£ IZSJ =f(RLn)
Q CR™ Ji,
Agorotskin da tinh sin quan hé:

f (Rln ) = 4m(3\/7

Trong d6 hé sé Chezy dugc tinh theo cong thirc cua tac gia va lap thanh bang
(Phu luc1-1)
Néu tinh C theo cong thirc ciia Maninh hay Phoocorayme, thi cé thé tinh rit
truc tiép ra Rp,:

(1-56)

0 | W

. nQ
» Theo Maninh: R, = 1-57
In [4m0\/|_ ( )
3
A nQ |°
» Theo Phoocorayme: R, = _ (1-58)
4m0\/|_

1.5.5 Cach van dung cu thé
Bai toan 1: Tim h khi biét: Q, m, n, i va b.
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+ Trude tién xac dinh ban kinh loi nhat vé thuy luc: Ry, ¢6 thé dung cc cong
thure (1-57), (1-58) hodc dung phu luc (1-1).

+ Lap ti: RL tra phu luc (1-2) suy ra du:(_fc:L
Ln Ln

+ Tinh h theo cong thuc:

h
h=—R 1-59
RLn Ln ( )
Bai toan 2: Tim b khi biét: Q, m, n, i va h.
+ Trudc tién xac dinh Ry, nhu trén
+ Lap ti: LE tra phu luc (1-2) suy ra du:(_)’c:L
RLn RLn
+ Tinh b theo cong thuc:
b
b= R R, (1-60)

In
Bai toan 3: Tim b va h, khi biét: Q, m, n, i va p
+ Xac dinh R;,, nhu trén.
+ Tinh ddc trung mat cat hinh thang theo cong thirc (1-51), tra phu luc (1-2) suy
ra duoc L, b
I:aLn RLn

+ Tinh h va b theo cong thirc: (1-59) va (1-60)

Bai toan 4: Tim b va h, khi biét: Q, m, n, i va R hodc v.
+ Xac dinh Ry, nhu trén.

+ Néu c6 R thi 1ap ti s, tra phu luc (8-3) suy ra dugc: RL , RL
Ln Ln

+ Tinh h va b theo cong thue: (1-59) va (1-60)
»  Neéu biét v: Tinh van toc theo Chezy, h¢ so6 Chezy xac dinh theo Manning. Do
do6 tinh ban kinh thuy luc R theo cong thirc (1-35), tinh ra b va h nhu trén.

1.6 DONG CHAY TRONG ONG

1.6.1 Cac yéu to thuy luc

Cong thirc tinh dién tich va chu vi mat cat hinh tron chay lung dng, tuy don
gian nhung it dugc céc tai liéu chung minh.

Tinh dién tich, xét 2 phﬁn: dién tich cung tron MHG va dién tich tam giac
OMN, tuc la:

A=A + Aove :%(29—sin 260)d?

trong do:
d 12 duong kinh mit cat hinh tron;
0 1a goc dugc ghi cha trén hinh 3. (rad)
.20 6

Dién tich cung tron MHG: Ay = 2d? =2 =242
4 27 4
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2

Dién tich phan tam giac OMG: Ay = 2Agy = ON.MN = —deinecose

Vi xét tam gidc vudng OMN, ta co:

A
MN zgsin(ﬁ—e)zgsinﬁ
2 2
d d
ON = —cos(7 —8)=——cosd M
2 2 A
ta lai co:
onN=h-d d
2
Do do: h
cosé’:l—ZE
d
Hay:
cosO =1-2a (1-61) v v
bat:
_h 1-61
a=y (1-61a) Hinh 3

Cong thuc (1-65) va (1-
66), gitp ching ta thiét 12p moi quan hé gitra dd sau myc nudc chay lung 6ng voi
duong kinh 6ng tron va goc 6 da dat, dé tur tinh di¢n tich udt va chu vi uét.

Dién tich: A=k,d? (1-62)

Dit: K, = %(29 _sin20) (1-62a)
Chu‘ vi udt P=6d (1-63)
Chiéu rong mat thoang  B=dsinO (1-64)
Ban kinh thuy luc R= %d (1-65)

1.6.2 Cong thirc tinh luu lwgng
Tinh luu lugng theo cong thirc Manning (1-30), thay (1-62) va (1-65), ta duoc:
5

Q=@£d3 (1-66)
s "
ho)="2_ K (1-67)
Jids  @°

1.6.3 Mt cit loi nhat vé thuy luc

Vi 1, n va d cho trude, ing do sdu myc nude trong ong la bao nhiéu dé cé luu
lugng 16n nhat khi:

do| ;| do|
Sau khi ldy dao ham ham s6 trén, ta dugc phuwong trinh:
26- 56c0s20 + sin20 =0

3 5
d |k i{(ze—sinze)zlzo
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Giai phuong trinh, ta dugc: 6=15 1° hay a=0,94.
Tinh van toc theo (1-34), thay ban kinh thuy lyc (1-64), ta dugc:

=ﬂ(k_AJ3d§ (1-68)

n\é
Véi 1, n va d cho trudc, ing do sdu myc nudc trong ong la bao nhiéu dé c6 van

tdc 16n nhat khi:
2 2
i (k_Aj3 _i (Z.H—sin20j3 0
do|\ o de 0

Sau khi 14y dao ham ham sb trén, ta dugc phuong trinh:
- 20c0s20 + sin20 =0
Giai phuong trinh, ta duoc: 0=129° hay a=0,81

1.6.4 Cac bai thwong gap

Bai toan 1: Bai toan thiét ké, ¢ Q, n va i. Xac dinh dudng kinh dng.

Giai.

Ttr cong thic (1-66), cho thdy Q=f(n, i, d, a), vi vay bai toan c6 2 a ansdladva
a, nhung chi ¢6 mot phuong trinh, nén tuy yéu cau thuc té ta can luu luong 16n thi
14y a=0,94, con tinh theo van tdc 16n nhét lay a=0,81.

Khi c6 a ta kinh dugc 6 va k,, tinh theo cong thirc sau:
3

_(nQ) o _
d_(ﬁJ : (1-69)

ks
Bai toan 2: Bai toan kiém tra, co Q, d, n va 1. Xac dinh d¢ sau muc nudc.
Giai.
Tu (1-67), ta tinh duoc:

h,(0)=-"%; (1-70)
Jid?

C6 2 cach dé tim nghiém h:
>  Cach 1: Phuong phap thir dan (mo nghiém), ty chon a tinh 0 va ka, ta vao
bicu thuc sau:

5
h(6)=%4 (1-71)
93
Tinh dén khi ndo ho(6)~ h(0) thi gia tri a d6 can tim.
»  Cach 2: Tra bang, tir cong thtrc (1-61), (1-62) va (1-71) ta 1ap bang tra
Tir cong thirc (1-70) tinh dugc he(0) dwa vao bang ta tra ra gia tri can tim a,
tinh h theo cong thuc sau:
h=a.d (1-72)
Tir cac cong thic (1-61a), (1-61), (1-62a) va (1-71), tién hanh 1ap bang bang
excel Phu luc 1-3 dé tra, thuan tién trong viéc tinh toan bang may tinh tay. Ta cling
thé dua vao cac cong thirc trén 1ap trinh tinh toan hay ding phin mém Mathcad.

Ths. Tran Vin Hung 13



Chwong I Dong chay déu khong ap trong kénh THUY LUC CONG TRINH

1.7 LUU TOC CHO PHEP KHONG LANG VA
KHONG XOI CUA KENH

Trong thiét ké can phai xét dén van dé kinh té k¥ thuét sao cho dap tng nhu
cau stir dung duoc 1au dai, khong bi x6i 16 hodc bdi lang. Do d6 kénh thiét ké khi
1am viéc v6i moi cip luu lwong, déu co van toe thoa didu kién khong ling khong
XO01:

Vil <V < Vi

Pé tranh boi lang va x6i 15 long kénh, trong tit ca cac ché do 1am viéc tir Quin
dén Qumax, Van tdc trung binh trong kénh phai thod man :

Vinin = Vki (1-73 )
Vimax < Vix (1'74 )

1.7.1 Van téc khong x6i

Vian tc cho phép khong x6i 12 van tdc 16n nhat ma dong chay dat tdi tri s6 ay
khong gy ra sy x6i 16 1ong kénh (1-74 ). Van toc khong x6i cho phép phu thudc :
= Tinh chat co Iy ctia dit noi tuyén kénh di qua dé dung dip kénh hodc lam vat
liu gia cd kénh ;
= Luong ngam phu sa va tinh chat phu sa ctia dong chay trong kénh ;
= Luu luong cta kénh, kich thudc mit cit ngang cua kénh va cac yéu t6 thuy
luc ctia dong chay trong kénh.
Khi khong biét ban kinh thuy luc, van téc khong x6i cho phép duge xac dinh
theo cong thitrc :
v, = KxQ" (1-75)
Trong d6 :
Kx Hé s6 phu thudc vao dat long kénh, xac dinh theo bang 1 ;
Q  Luu luong cia kénh, m’/s

[Vi] cho trong phu luc (8-4) va (8-5) ddi vé6i dat roi va dinh do Miécxulava 1ap
ra, cd thé dung cho vi¢c tinh toan kénh tudi va tiéu.

1.7.2 Van téc khong ling

Dé khong gy ra boi ling 1ong dén, thi van tdc thyc té trong kénh can phai 16n
hon vén toc cho phép khong ling (1-73 )

Trong d6 vén tdc cho phép khong ling, ing véi nd dong chay du sirc tai sd
luong bun cat véi thanh phan t6 hop di dinh. C6 thé xac dinh theo cong thirc sau:

v, =0,01—_,[ £ 00225 o) (1-76)
Jd, V0,01 n
Trong do:
W DBg thd thuy lyc (mm/s) cua hat c6 duong kinh trung binh dg, (mm) ;
dy, Duong kinh trung binh cua dai by phan cac hat phu sa lo lung (mm) ;
R Ban kinh thuy lyc (m) ;
n__ Hé s6 nhdm cia kénh :
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p  Tilé phan trim tinh theo trong lugng cta cac hat phu sa lo limg ¢
duong kinh xap xi 0,25mm.
Mat khac cac hat ran c6 thé bi bdi lang xuong khong phai do kich thude qua lon
ma do sb lugng cia chung trong nudc qua nhidu. Vi vay can kiém tra diéu kién :

Po = Pk (1-76)
Trong do:
po sO luong chat lo ling trong mot don vi thé tich cia dong chay goi 1a
do duc dong chay;

px 40 duc phan gioi dong chay.

CAUHOILY THUYET

Phan biét dong chay on dinh va khong 6n dinh.

Phén biét dong chay déu va khong déu.

Nhu thé nao 1 dong chay c6 ap va khong ap.

Piéu kién dong chay 6n dinh déu 1a gi.

Co so tinh toan dong 6n dinh déu khong ap trong kénh, 1a cong thirc nao.
Tai sao ta phai nghién ctru tinh toan, kénh mit cit hinh thang.

Mit cat nhu thé nao 14 1oi nhat vé thuy lyc. Giai thich.

Nk Wb
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8.
9.

10.
1.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.

Cong thirc tinh mat cit loi nhat hinh thang (Hé s Br,).

Hé sb B, cua hinh nhat.

M3t cit loi nhit, dugc ung dung cho truong hop nao.

Céc cong thire tinh hé s6 Sedi.

Piéu kién thiét ké kénh thoa mén van tdc khong lang khong x6i.

Vian toc khong ling khong x6i phu thude vao céi gi.

Cong thuce kinh nghiém xac dinh h¢ ) B hinh thang.

Thiét ké kénh hinh thang (tinh b, h) theo phuong phap giai tich , biét Q, m,
n,ivaf

Thiét ké kénh hinh thang (tinh b, h) theo phuong phap giai tich , biét Q, m,
n,ivav

Thiét ké kénh hinh thang (tinh b, h) theo phuong phap Agorotskin , biét Q,
m,n,ivaf

Thiét ké kénh hinh thang (tinh b, h) theo phuong phap Agorotskin , biét Q,
m,n,ivav

Tinh b ( hay h) theo phuong phap Agorétskin, biét Q, m, n, i va h ( hay b).
Thiét ké mit cit hinh tron (chon d), biét Q, n, i.

Xac dinh d6 sdu muc nudc h, biét Q, n, i va d.

Céc budc thiét ké kénh hinh thang theo van téc khong ling khong x6i, biét
Qmax, Qmin, Qtk, m, n va 1.

BAI TAP

(Giai theo hai cach tra bang va khong tra bang)

B:;li 1: Cho kénh hinh thang c6 b =12m, mai déc m =1,5, d6 nham n = 0,025 va do
doc i =0,0002, dan lvu luong Q = 41m’/s. Tinh d6 sdu muc nude trong kénh.

Bai 2: Xac dinh chiéu rong kénh hinh thang, cho h = Im; m = 1,5; n = 0,0275;
i=0,0006; Q = 1,1m"/s.

Bai 3: Xac dinh kénh hinh thang loi nhat vé thuy luc, cho m = 1,5; n = 0,0275;
i=0,0006; Q = 1,1m’/s.

Bai 4: Xac dinh kich thudéc kénh hinh thang b,h cho biét m =2; n = 0,0225;
i=0,00031; Q = 75m’/s va v = 0,9m/s.
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CHUONG II

DONG CHAY ON PINH KHONG PEU
TRONG KENH

(A steady, non-uniform flow)

Lam thé nao biét dugc duong muc nuéc (dmn) s& thay doi ra sao doc theo dong
chday trong kénh. Qua chuong nay, sé hinh dung dugc va xac dinh chinh xac dmn tang
hay giam d¢ sau doc theo dong chay.

Co sé tinh toan theo ning luong thay d6i doc theo dong chay. Do d6 dé xét su
bién d6i muc nude chu yéu 1a tinh cac phwong trinh vi phan.

2.1 NHUNG KHAI NIEM

2.1.1 Dong chay khong déu

Xuét hién dong chay khong déu khi:
¢  Vémit dong luc hoc, khi lyc can va trong luc khong can béng nhau.
¢  Céac duong dong khong song song nhau.
¢  Van toc trung binh tai hai mat cat ké tiép nhau khong bang nhau.
Nguyén nhan 1am cho dong chay khéng déu xay ra khi:
a) Kénh c6 do déc bang khong (i = 0) hodc d6 dbc nghich (i < 0).
b)  Ddi v6i kénh c6 d6 ddc thuan (i > 0), co nhiéu nguyén nhan, trong thyc té
thudng gap nhat la:
= (C6 chudng ngai trén long dan, vi du
nhu dap tran (Hinh 2-1), bac nuéc. /
= Sy thay d6i do ddc kénh doc theo N N
dong chay.
= Kich thudc va hinh dang mat cat
thay d6i doc theo dong chay.
Nghién ctru dong chay khong déu
hay con goi la dudng mit nude khong déu,
quan trong nhat 14 can biét quy luat thay doi
ctia chiéu sdu myuc nudce doc theo dong chay.
h:f(l) H(;nh 2-1
C6 2 dang chuyén dong khong déu:
Dong chay khong déu thay d6i dan va dong chay khong déu thay d6i gap.

1<ig

2.1.2Kénh lang tru va phi lang tru

Long dan dugc chia ra 1am 2 loai:
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¢ Keénh lang tru co6 hinh dang, kich thudc ciia mat cat udt khong thay ddi doc

theo long kénh:
A=f(h), trong d6: h=1f(1).
nén: a4 = od dh (2-1)
dl  oh dl
¢ Kénh phi lang c6 hinh dang, kich thudc ctia mat cit uGt thay ddi doc theo
long kénh:
A= f(h, 1), trong d6: h=f(1).
nén: aa = %+8—A@ (2-2)
dl ol ohdl

2.2 NANG LUQNG DPON VI CUA MAT CAT (Specific
energy)

Ning luong don vi ctia dong chay tai mat cét bat ky , dbi véi truc chuan (0-0) 1a:
2
E=:+2:2Y (2-3)
’ r 7/ 2 2g \
Tai mot mat cat, bat ky diém nao trén d6 déu c6 nang luong 1a nhu nhau. Xét hai
diém: 1 va Al. Tai mat cat (1-1), ta c6:
2
E =z c P AN a, +h, +
y 2 2g

2
a,v

(2-4)

Néu doi mit chudn (0-0) 1én A1, nang luong don vi caa dong chay tai (1-1) s& 1a:

e =h + (2-5)
2g
Tuong tu, tai mit cat (2 - 2), ta c6:
2 2
Ezzzz+&+%:a2+hz+m (2-6)
y 28 2g
2
va e =h + Gh (2-7)
2g
Tir cac cong thirc (2-5) va (2-7) ta c6 thé viét dudi dang tong quat nhu sau:
2
e=h+2 (2-8)
2g

Dai luong > goi la nang lugng don vi cia mat cat, duoc dinh nghia:
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2
o ey
L\ e .
v
g \\ "2 22
Ei |/ h, € T 28
© B, |40 —
5 2
TAT7 777 T T 7777777777 1
7 7777 e
al Z2 ay
0 2 0

Hinh 2-2

“Nang lwong don vi cua mat cat la nang luwong cua mot don vi trong luong chat
long cua dong chay tai mot mat cat nhat dinh tinh doi voi mat chuan nam ngang di
qua diém thdp nhdt cua mat cat ay”.

Taco: v :% thay vao (2-8), ta dugc :
2
e=h+ L (2-9)
2gA4

Bay gio ta xet xem e thay d6i nhu thé nao doc theo dong chay, tir cac cong thic
(2-3) dén (2-8), ta co6 thé rut ra:

, e=E-a (2-10)
Ta lay dao ham theo 1, ta duoc:
de _dE_da @-11)
dl dl dl
Ta lai co: daE _ -J (2-12)
dl
da
aa _ . 2-13
7= (2-13)
Thay (2-12) va (2-13) vao (2-11), nén ta cé:
de
—=i-J 2-14
Tk (2-14)

Ttr cong thiic (2-14), ta thay:
e ¢ tang theo dong chay khii>J.
e ¢ giam theo dong chay khii<]J.
e ¢ khong doi doc theo dong chay khii=J.

Ta biét rang E ludn ludn giam doc theo dong chay, con & day e thay doi tiy
thudc vao quan h¢ 1 va J. Nghia 1a e phu thudc vao sy tuong quan gitra luc can va
trong lyc. Mét khac phuy thude dién tich mat cat, hay ta co:

e=e(h, 1); h=h()
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2.3 PO SAU PHAN GIOI (Critical depth)

2.3.1 Pinh nghia vé d¢ siu phan giéi

Ta xét xem, tai mot mat cat nhat dinh, (' s€ thay ddi nhu thé nao theo h.
Do dong chay 6n dinh nén Q = const, con di¢n tich mat cat 1a ham s6 cia h, nén
(cling 1a ham s6 cua h. Nén ta co thé viét:
e=h+- 22— iy,
2g A’

k

Néu ta dat: eme =h (2-15)
. a O°
o= —— 2-16
va Cdong 2g A& ( )
h

Hinh 2-3

RO rang, ey déng bién véi h, con €4ong thi nghich bién vdi h.
Vay: € = €hé T Cdong (2-17)

Luc h — 0 thiege — 0, cOn eggng— 00, do do: e — ©

Liuc h — oo thi ey — oo, con Caong— 0, do do: e — 0

Nhu vay trén dd thi ham s6 e s& c6 hai nhanh tién dén vo cung. Luc h— 0 dudng
e nhan dudng ey = h lam duong ti€ém cén xién. Lic h — oo  thi dudng e nhén truc
hoanh lam duodng ti€ém can ngang. Nén e s€ nhan mdt gia tri cuc tri nhd nhét, ung voi
do sau nhat dinh goi la d§ sau phan gioi hy.
a 0’
20 g A2
trong do: Ay di¢n tich ing vo1 do hy

Vay co thé dinh nghia do sau phan giéi: “V&i mot luu luong da cho va tai mot
mit cit xac dinh, d6 sau nao lam cho nang lugng don vi ctia mit cat dy c6 tri s6 nho
nhat thi do sdu d6 1a d6 sau phan gigi®.

Ta thay hy = f(Q, w); khéng phu thudc n va i

Cmin— hk

- Khi h > hy thi % > 0; e dong bién v4i h, nén dong chay ém.

- Khi h <hy thi % < 0; e nghich bién véi h, nén dong chay Xiét.
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2.3.2 Cach xac dinh hy

Cach thir 1: Can ctr vao dinh nghia ta v€ quan hé e=f(h), ta dung phuong phap
thtr dan theo cong thue (2-9), tim ra gia tri h sao cho e, , d6 1a hy can tim.
Cach thir 2: Tim cong thire gidi tich tinh hy

Ta bidt: khi h = hy thi epy; hay % —0 khih=h,

Lay dao ham (2-9), ta dugc:
de _d (tha.QzJ_l aQ’

dan dn\ 2g4° od® oh
A A 4 . 0A
Lay gan ding ta lai co: o B (2-18)
2
Nén: de _1 29 p_y (2-19)
dh g4
3
Viy : aQ _ A (2-20)
g Bk
a. Cich tim h; dang tong qudt
Ta c6: Q tinh dugc gia tri cuia Y
g
A3
- Gia dinh h tinh A va B; suy ra 5
aQ | A e s
- Theo cong thic (2-20), ta so sanh —= va R Khi hai gia tri bang nhau thi h
g

twong ung chinh 1a hk.

Dé cho viéc tinh todn dugc nhanh va sau nay c6 thé st dung, ta c6 the 1ap
3

thanh bang hoac vé dd thi quan hé % va h.

b. Tinh hy déi véi mit cit hinh chiv nhit

Ta co: By=b; Ay=Dbhy
Thay cac gia tri trén vao (2-20), ta dugc:
aQ b *h} b
g b

alQ ?
Nén hl = _(_]

g\ b
Pit - g= % 2-21)
0do :

q: goi 1a lwu lwong don vi, m*/s
2

Vay ta dugc: h, =324 (2-22)

c. Tinh hy déi véi mt cit hinh thang
Ta co: Bk =b +2mhk; Ak = (b + mhk)hk
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Thay céc gia tri trén vao (2-20), ta dugc:

h 3
pR3| 14+
a.Qz_A_,f_(b+mhk)3h,f_ "( bj
g B, b+2mh, b( mhkj
b

< mh
bat: o, =—>
b
; mhycy
va oy =—1"%
Yob
Lap ti s0 hai cong thuc trén ta dugc :
or _ I
oy My

cong thire trén ciing c6 thé viét lai :
h, = ﬂhkCN (2'23)
(e
O do:
or 1a hé sb dic trung hinh dang mat cat hinh thang;
oy 1a hé sb dic trung hinh dang mat cat hinh chit nhat;

Gia str mit cat chit nhat co cung chiéu rong b véi hinh thang va cing luu luong,
nén dJ sau phan gidi mat cat chir nhat twong g ta co thé viét:

2
B = ﬂ(gj (2-24)
g\ b
Thay céc gia tri trén vao bién d6i, ta duoc :
_ o, (1+o,) (2-25)
J(1+20,)

Xac dinh d§ sau phan gioi theo cong thirc (2-23), can tinh hyey theo (2-24) va
I theo (2-25). Tuy nhién dé tinh dugc —= theo (2-25) 14 bai ton ding dan, tir (2-
N Oy
24) tinh hycy, 10i thay vao (*) ta tinh oy sau d6 méi ding cong thire (2-25) dé tim or.
D¢ don gian Agorotskin dua dé nghi cong thuec:

h, = (1 -2 +01050} )hkCN (2-29)

d. Mt cit hinh tron.
Tu cac cong thu:c (1-61) va (1-64) trong chuong 1, tinh dién tich va chiéu rong
mit thodng vé mit cat hinh tron chay lung 6ng, thay vao (2-20) rit gon ta duoc :

aQ’ kK
- =h (0 2-30
gd’ siné (6) ( )

Pé xé4c dinh d6 sau phan gidi hinh tron hy ¢6 2 cach:
Cach thir 1: Tur (2-30) dung cach thur dan tim 0 hay a, cach ndy c6 thé lap trinh
hay dung nhirng phan mém tinh toan nhu Mathcad.
Cach thir 2: Khi dung may tinh tay, ta 1ap bang tra theo cong thirc:
3
K _p(0) (2-30a)

sin @
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C6 thé tham khao bang tra trong Phu luc 1-3.
Khi tinh toan, ta c6 luu lugng Q va duong kinh 6ng d, tinh theo cong thurc

2
h(0)=2< (2-30b)
gd
Tu do6 tra bang tim dugc a, sau do tinh d§ sau phan gidi theo cong thirc:
hy=a.d (2-31)

2.4 PO DOC PHAN GIOI (Critical slope)

2.4.1 Dinh nghia

Trong mot kénh lang tru, dan mot luu luong xac dinh thi do dbc nao tai ciia kénh
tao nén dong chay déu c6 dg sau bang do sau phan gidi (hy = hy), do doc do goi la do
doc phédn gidi, ki hi¢u iy

2.4.2 Cach xac dinh i

Theo dinh nghia trén, ta thay hy = hy, vao cong thure (1-10), ta dugc

0=4.C, v R, (2'32)
Tu cong thire trén tim duoc 1y
2
JP (2-32a)

2.4.3 Tinh chat ciia @9 doc phan giéi

Trong dong chay, néu luu luong 13 hing s6 (Q = const), ta thay:
= j=1i, thi h=hy; lac 46 dong déu bang d6 sau phan gidi.
= 1>1 thi hy <hy; luc d6 dong déu nho6 hon d6 sau phan gidi.
= j<igthi hy> hy lic d6 dong déu 16n hon do sdu phan gidi.

2.5 TRANG THAI CHAY (Type of flows)

Quan sat dong chay ta thay:
Khi h = hy : dong chay & trang thai chay phan gidi (critical flow).
Khi h > hy : dong chay ¢ trang thai chay ém (tranquil flow).
Khi h < hy : dong chay & trang thai chay xiét (rapid flow).

Tiéu chuan phan biét trang thai chay :

2
Pit: Fr=%2 (2-40)
g w

Fr 1a hé s Froude
va thay vao (2-19), ta duoc:
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de
— =1-Fr 2-41
o (2-41)
Do dé ta thay:

e Fr=1hay % = 0 thi h = hy: dong chay ¢ trang thai phan gioi.
e Fr<1hay % > 0thi h>hy: dong chdy & trang théi chay ém.

e  Fr>1hay %< 0 thi h< hy: dong chdy & trang thai chay xiét.

Ttr (2-40) c6 thé viét duéi dang:

a.v
2 2
Fr=g 0 =2y =2 28
8 COZQ 8 htb htb
B
n dn
Nén: Fr=2— (2-42)

tn
Nhu vay ta co thé nhan xét vé cac trang thai chay lién quan v6i1 dong luc hoc:
e  Chay phan gi6i khi Fr=1 hay 2 dn = tn.
e  Chay ém khi Fr <1 hay 2dn < tn.
e  Chay xiét khi Fr> 1 hay 2 dn > tn.
Vi mat cit chit nhat ta co:

2
Frr=2.Y (2-43)
g h
Khi Fr, =1 thi ta duoc:
Vi = yghy (2-44)

2.6 PHUONG TRINH VI PHAN CO BAN CUA DONG
CHAY ON DINH THAY DPOI DAN.

2.6.1 Phwong trinh dang thu 1

Chon tryc toa d6 zOL, xét ning luong tai diém bat ky trong dong chay ta co:

2
E=z+£+a'v
4 2g

Lay dao ham ning luong doc theo dong chay, ta duoc:
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2 2

d_E:i(Z+£+0{.V) a.v A Z
dl  dl % 2g 2g
- — v
Theo dong chay déu 6n dinh ta co6: h z — -
dE
—=-] (2-45) | -
dl a L
s I . £, 12 v v Q
Xét nang lugng tai mat thoang chat long, "
thi ta c6; Le= const, giai phuong trinh dao Haonh 2-4
v
ham trén ta duoc:
2
_dz_dfavi) (2-46)
dl di\ 2g

Day 1a phuong trinh biéu dién s thay ddi cao trinh myuc nuéc trong dong chay
on dinh thay do6i dan. Puogc nghién ctru doé1 véi kénh thién nhién.

2.6.2 Phwong trinh dang thir 2

LAy dao ham nhuw trén nhung néu xét dén ning lwong don vi tai mit cat thi
ta cling c6 cong thirc nhu (2-14) 1a :

de
—=i-J 2-47
Tk (2-47)

2.6.3 Phwong trinh dang thiur 3

Dbi voi kénh phi lang tru, thi A=f(1h) theo (2-9) nén e= f(1, h) va h=f(1), phuong
trinh vi phan toan phan ciia nang lugng don vi la
de = ge dl + e dh
ol oh
Phuong trinh trén c6 thé viét :
de_Ge, oedh (2-48)
dl ol ohdl
Dao ham phuong trinh (2-9) doc theo 1, ta c6 :
de__aQ' o
ol g.A ol
Thay phuong trinh trén va cac phuong trinh (2-41), (2-47) vao (2-48) bién d6i ta
duogc :

2
an 7T aﬁg (Z?
== £ (2-48)
dl 1-Fr

Pay 1a phuong trinh tong quat diing cho moi loai kénh.
Dbi véi kénh lang tru c¢6:A = f(h), nén: ";—‘;1 =0 thay vao (2-48), ta co thé viét

theo d6 dbc thuy luc va hé s6 Frla:
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dh_i-J
dl1-F

r

(2-

48a)
Giai phwong trinh trén tim duoc quy luat bién doi h theo 1.

2.7 CAC DANG DUONG MAT NUGC TRONG KENH
LANG TRU

Pé xac dinh duoc cac dang dudng muc nude (dmn), ta st dung cic cong thirc
(2-14) va (2-48a). Trong tinh todn, can phai biét dugc qui luat bién thién cua cac dang
duong muc nudce hay bién thién mién nghiém cua cac phuong trinh vi phén nay.

2.7.1 Khai niém chung.

- Néu muyc nude c6 do sau ting dan goi 1a duong nudc dang: % > 0.
- Néu myc nuéde c6 do sau giam dan goi la duong nudce ha: %< 0.
- Néu muc nuée c6 do sau khong doi goi 1a dong déu: % =0.
bat: TS=i-J (2-49)
va MS=1-Fr (2-50)
Nén: dh _ TS (2-51)
dl  MS

Goi hy, Ay, Ko, ... 1a do sau, dién tich, dac trung luu luong, ... cia dong déu.
Goi h, w, K, ... 1a d0 sau, dién tich, dac trung luu lugng, ... cua dong khong déu.
¢ Tu (2-49) ta co 3 truong hop xdy ra :
» Khih=hj thi i=J;nén TS=0
» Khih>hy thi i>J;nén TS>0 N___ a
= Khih<hy thi i<J;nén TS<0O 77
¢ Tu(2-50) cling c¢6 3 truong hop xdyra: ""7m=-a 0
» Khih=hy thi Fr=1; nén MS=0  TTTte-.l. K
= Khih>hy thi Fr<1; nén MS>0 C\
= Khih<hy thi Fr>1; nén MS<0
Nhu véy 13 rang ta thdy duong muc nude
phu thudc vao hy, hy, h (dong khong déu).
Dé tién nghién ctru ta v€ mat cat doc kénh, Hinh 2-5
c6 dudong N - N tmg v6i dong déu, K - K tng
v6i d6 sau phan gidi. Nhu vay ta c6 thé chia 1am ba khu: a, b, ¢ (Hinh 2-5).

2.7.2 Cach xac dinh cac dang duwong mat nwéc

Do dbc kénh chia ra cac truong hop 131> 0, i =0 (horizontal slope) va i <0
(adverse slope). Riéng truong hop 1>0 chia ra 3 truong hop:

v 1 <1y (mild slope)

= 1> 1 (steep slope)
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= 1=1y (critical slope)
a. P6i véi kénh d doc thuin: i> 0
Truong hop 1:1<1 nénhy>hy
Khao sat dau ctia (2-51), ta biét h bién thién trong khoang (0, «©), nhu vay h chay
tr 0 den hy, rdi dén hy va oo, két hop véi vige xét diu cta tir & TS va mau s MS nhu
trén tién hanh 1ap bang dudi day

Bang 2.1 Bién thién dudng myc nudc trudng hop i < iy

h 0 hk ho 0.9]
TS=1-J - | - 0 +
MSZI-FI‘ _ 0 + | +
dh
e + - +
dl 0

ngang
Bién thién / / /

Qua bang bién thién trén cudi cung c6 3 dang duong myc nudc ¢ 3 khu goi la aj,
by va ¢, xét gidi han cia duong cac duong muc nay:
o Puong mirc nude ap la dang va cé bé 16m quay lén trong khodng (hy,®), c6 2
gi61 han sau:
- Khi h tién dén o, ta tinh gi6i han sau

QZ

- i-=5
im? o fim = —fim— K2
h—o dl h—)ool Fr h—o0 _QQB

g4 K
dh .z .z . SO EE S
a tién dén 1 c6 nghia la duwong muc - K
I

nude tién téi dwong nam ngang. —
- Khi h tién dén hy, ta tinh gidi han:

% tién dén khong, tir d6 cho thiy

dwong muc nuoc nhan dwong N-N lam tiém cdn.
Vi du vé dang dmn a;, trong truong hop c6 dap tran trén kénh xem Hinh 2-1
e Duong muc nude by trong khodng (hy, hy) la ha va bé 16m quay xuéng , c6 2 gibi
han sau
- Khi h tién dén hy (h — hy), , ta xét gidi han sau:
dh IS s .. IS

% tién dén vo cung 16n, diéu nay cho thay khi khoang cach gitta 2 mit cit vo

cung nho van ton taichénh 1éch muc nuéc. Do do6 duwong b, cat dwong K-K va cé tiép
tuyen tai diém cat vuong goc voi duong d ay
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Khi h tién dén hy, ta tinh gi6i han trong tu nhu trén cho thiy dwong mirc nuée
nhan duong N-N lam tiém can

e Duong muc nude ¢; trong khodng (0,hy) la dang va cé bé I6m quay lén, c¢6 2 gi6i
han sau

Khi h tién dén 0, trong trudng hop nay dong chay xiét (h<hy), s& ton 16p nudc
khac khong.

Khi h tién dén h,, xet gioi han tuong ty nhu trén, nhung duwong ¢, dang cdt
duwong K-K va co tiép tuyén tai diém cdt vuéng goc voi a”u’ang dy. Tuy nhién
néu xét ky g10’1 han nay 14 h tién dén bén phai h, (h — h"), thi dmn mat lién
tuc khi dén gan K-K.

Truwong hopl i < i sau khi khdo sat sy tang gidm va céc giéi han ciia phuong

trinh (2-

¢

51), v& cac dang dmn nhu trong hinh (2-6)

Truwong hop 2: 1> 1, nén hy < hy

Tuong tu nhu truong hop 1, ta co bang xét ddu cia % 1a sy bién thién cac dang

duong myc nudce.
Bang 2.2 Bién thién duong muc nudc truong hop 1> 1y

h 0 h hy 0
TS=1-1] - 0 - | +
MS=1-Fr _ | 4 0 +
dh
E + 0 - " +

hg hy ngang
Bién thién / / /

Qua bang bién thién ta cling xét gid1 han tirng dmn c¢6 tén 1a ay , by va ¢ nhu sau
o DPuong myc nuwoc ay la dang va bé lom quay xuong duoi trong khoang (hy,»),
coO 2 gi61 han sau:

Khi h tién dén oo, ta tinh gi6i han
nhu trén, két qua la duwong muc
niede tién t6i dwong nam ngang.
Khi h tién dén hy (h — hy), ta ciing
x€t gi61 han nhu trén, c6 duwong ay
cdt du’ong K-K va co tlep tuyen tai
diém cdt vuéng goc véi dwong ay.

o DPuong myc nuoc by trong khodang o
(ho,hy) la ha va bé lom quay lén trén, 1> 1k

co

2 gio1 han sau

Khi h tién dén hy (h — h” ), duong Hinh 2-7

ay cdt a"u’ang K-K va co tzep tuyen

tai diém cdt vuong goc voi duong d ay Nhung khi h tién dén bén phai hy
(h—h,"), thi dmn mét lién tuc khi dén gan K-K.

Khi h tién dén h, dwong myc nuoc nhan dwong N-N lam tiém cdn.
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o Puong mirc nudce ¢y trong khoang (0,hy) la dang va bé 16m quay xuong, co 2 gibi
han sau
- Khi h tién dén 0, trong trudng hop nay dong chay xiét (h<hy), s& ton 16p nudc
khac khong.
- Khi h tién dén hy, dwong muc nuwoc nhan dwong N-N lam tiém can.
Truong hop 2 1 < iy sau khi khao sat sy tang giam va cac gidi han cua phuong
trinh (2-51), v€ cac dang dmn nhu trong (hinh 2-7).

¢  Trwong hgp 3:1=1; nén hy=hy
Tuong tu nhu hai truong hop, nhung dac biét 1a hy = hy, nén khong c6 khu b, ta
cling 1ap bang xét ddu cua % xem su bién thién cac dang dudng myc nude.

Bang 2.2 Bién thién dudng myc nudc trudng hop i > iy

h 0 hy s
TS=1-1J - 0 +
MS=1-Fr _ 0 +
dh
& . | ;
dl

hg ngang
Bién thién / /
hy

Qua bang bién thién ta cling xét gidi han tirng dmn c6 tén 1a ay; va cyy nhu sau
o Duong muc nude ay la dang nhung nam ngang trong khodng (hy, ), c6 2 giéi
han sau:

- Khi h tién dén oo, ta tinh
gidi han nhu trén, két
qua la dwong myc nudc
tién t&i dwong nam em Tl
ngang K=N

- Khi h tién dén hy=h, ta
thdy gi6i han 1a dang vo

dinh % . Nhu vy, cin =i
phai khtr dang v6 dinh
nay, dé tinh gia tri % ,

ta tinh nhu sau :

. -
im o fm 2o ACR
hshe=hy ] — hoh=hy | — Fpr hoh=h, aQ

Thay cac cong thuc (2-20) va (2-32), cht ¥ dén cong thirc vé ban kinh thuy luc
va xem gan dung: P ~B va C, =C, bién d6i ta duoc:
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AR, AP
R 3
im P2 fjm — ACR gy B4,
hoh=hy ] h—h=h, { ﬂ ﬂ h—h,=h, { ﬂ ﬁ

B, A4° B, A4

RO rang ta thiy duong ayy c6 giéi han dau va cudi 1a cac duong ndm ngang va
chinh ban than duong ay; c6 dd cong rat bé, nén thuc té duong aj; dugc xem 1a duong
nam ngang.

o Puong mirc nudce ¢y la ding, trong thuc té c6 xem la dmn nam ngang trong
khoang (0,h; ), cac gidi cling xét nhu trén.
Nhu vay: ta da xét 8 loai duong muc nudc truong hop 1> 0.

b. DP6i véi kénh dp doc bang: i=0
Luc i =0, vi khong c6 chay déu nén khong ton tai dong chay déu (khong co hy),
chi con lai hai khu b va c. Do d6 dong chay duoc 1a do mgt nguyén nhan khac chir
khong phai do tac dung cuia trong luc.
Ta ciing 1ap bang xét ddu nhu trén, nhung chu ¥ 13 ttr s6 ludn am vi i=0.

Béng 2.2 Bién thién dudng muc nudc trudng hop i > iy
h 0 hy 0
TS=-1J i, | -
MS=1-Fr 0 +

dh
|

dl
k
hk /

h ngang

Bién thién /

Qua bang bién thién, xét gidi han timg cta hai dmn 13 by va ¢, nhu sau
o Puong myc nudc by trong khoang ~— ---—------ -

(hy,) la ha va bé 16m quay xuong,
c6 2 gidi han sau: bo

- Khi h tién dén oo, thi dwong mye
nuede tién t6i dwong nam ngang,
trong thyuc té dmn nhan dudng y
nam ngang lam tiém can.

- Khi h tién dén hy (h — hy),
duwong by cat dwong K-K va c6 i=0
tiép tuyén tai diém cdt vuéng goc.

Hcnh 2-9

o Puong myc nudc cy trong khoang
(0,hy) la ddng va bé 16m quay Ién trén, c6 2 gi6i han sau:
- Khih tién dén hy (h — hy"), duwong ¢, cdt dwong K-K va cé tiép tuyén tai
diém cdt vuéng goc véi dwong dy. Nhung khi h tién dén hy, thi dmn mat lién
tuc khi dén gan K-K.
- Khi h tién dén 0, trong trudong hop nay dong chay xiét (h<hy), s& ton 16p nudc
khéac khong.
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Hai dang dmn trudng hop i=0, thé hién (hinh 2-9).

c. Kénh déc nghich: i<0.
Ciing nhu i = 0, & day khong c6 d6 sau chay déu, do d6 ciing chi ¢6 2 khu ¢ va b.
e Khub: h>hg Xét twong tu nhu trén ta thdy duong muc nude 1a duong muc
nudc ha, goi la b', c6 dang giéng nhu T TTTT-----l

1a by --—““\“j -----
e Khuc: h<hg b .

Xét tuong ty nhu trén ta thdy dwong ~_____.o-e-eoo

muc la dudng muc nude dang, goilac’, co c
dang gidng nhu 1a c.

Cac dmn dbc nghich thé hién vé &
hinh 2-10. -

Trén ta dd xét tit ca cac loai duong i<0
mit nude cd thé xdy ra trong kénh ling tru .
lac chay khong déu. Xem bang tom tat sau. Hinh 2-10
Bang 2-1: Tém tit cac loai dwong muc nwéc
; Loai dudng mat nudc
Khu a Khu b Khu ¢
1 < ig a by Cr
1>0 1> g ay by Ci
1= 1g am khong Ci
1=0 khong by Co
1 <0 khong b c

Trong 12 loai dudng myc nudc, cd 6 duong ay, by, ¢, ay, by, ¢y 1a co ban nhét, 6

duong con lai c6 thé suy tir 6 duong kia.
Qua cac dang duong myc nudc, ta co thé rit ra nhirng két luan:

1. O khu a va c chi c6 thé 13 dudng nudc dang.

2. O khu b chi ¢c6 thé 1a duong nuée ha.

3. buong muc nudce chi cod thé tién téi tiém can voi duong N- N hodc duong nam
ngang chtr khong bao gio tiém can voi duong K- K.

4. Pudng mit nudc cd xu thé cit duong K-K chtr khong bao gid co xu thé cét
duong N-N. Khi qua duong K-K thi duong mat nude mat lién tuc hodc db trut.

Ghi chii: Ta c6 thé tom tit viéc nghién ctru 12 loai dudng myuc nude nodi trén
bang cach nghién ctru trén do thi, v& cho kénh ling tru c6 mit cit ngang cho trude va
ung voi mot luu luong Q cho trude.

a. Ta v& d6 thi trén d6 chu y 2 duong: dudng cong hy = f(i) va h = hy , ta thay:
e Véih ¢ cao hon dudng hy=f(i) thi tir s duwong va nguoc lai thi tir s6 am.
e V6ih & cao hon duong h=h, thi mau s6 duong va nguoc lai thi mau s6 am.

Do d6: hai dudng hy=f(i) va h=h, di chia do thi thanh ba khu.
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- Khu a: Nuoc dang chay ém. i
- Khu c: Nudc dang chay xiét.
- Khu b: Nudc ha chay ém va
nudc ha chay xiét. ,
b. Ké dudng thing ding i = b bi
iK; hai dudng thang dimg i =0 va
i =iK chia mat phiang db thi thanh
nam mién. Két hop véi ba khu a, ¢ b b
b, ¢ ta cd du 12 duong mat nudc
trén do thi. O cn
c. Néu biét toa d6 ciia mot
diém (h, i) trén 46 thi nay, s xac  1<0  i=0 i<ix i=i 1> i
dinh dugc tén duong mat nudce
twongimg. q Hinh 2-11
Ngoai ra d6 thi nay c6 thé
dung dé nghién ctru hinh dang ndi tiép duong miat nude khi co d6 doc kénh thay doi.

0 am

a
I 11

2.8 CACH TINH VA VE PUONG MAT NUOC TRONG
KENH

Trén ta méi chi xac dinh dudng myc nude vé mit dinh tinh, nghia la chi xac dinh
duoc tinh chét va dang cua cac loai duong, con chua tinh toan cu thé.
Tinh va v& dudng myc nudc trong kénh, ta can giai mot trong hai phuong trinh
la (2-14) hay (2-48a) c6 dang nhu sau:
@:i—J hay dh_i=J
dl dl 1-F
Khi ta c6 Q, m, n, 1, b, nén xac dinh dugc hy, hy, vi vay xac dinh duogc dang
duong myc nudce. Giai phuong trinh trén tim duoc nghiém dudi dang h = h(I), néu biét
mot diéu kién bién, chang han biét d6 sau tai mot mat cat bat ky.
C6 nhiéu phuong phap giai cac phuong trinh trén, & ddy chi giéi thiéu mot hai
phuong phap don gian.

2.8.1 Phwong phap cong truc tiép

Ta st dung phuong trinh vi phan (2-14) chuyén phuong trinh trén thanh phuong
trinh sai phan:

% _i—J (2-53)

hay Al =——= (2-54)
i—J

Chia kénh thanh tirng doan nho, tinh cho timg doan mdt xong cong lai s& c6 két
qua cho toan doan kénh.

ZAL - Z o (2-55)

ll—J'

Trong do:
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Ae=e,, —e, (2-56)
Ky hi¢u: 1 2 i-1 i i+1 n
i chi mit cit thuong luu doan thu i. !
i +1 chi mit cit ha luu doan thtr i+1. ; i AL AL |
_ A A 5 1 5 A | [ | | 1 1t
J: dd doc thuy luc trung binh ctia mot ; ! ! ; : !
doan, tinh theo cong thirc dong chay déu: //
IR I
T= 2= @57 _ L
K hé s6 dic trung luu luong duoc i 2 i-1 i i+l n
tinh theo tri s6 trung binh d sau muc I L I
nudc:
o= 2+ i (2-58) Hinh 2-12

Nghia la lay do sau trung | binh dé

AP ,suy ra R 10i tinh C va K hoic lay tri s6 trung binh caa A, v, C, R, ... cta hai
mit cit hai dau, tuc 1a:

6 — Ci+12+ G (2_59)

RoBint R (2-60)
2

S YtV 2.61

e -6

Phuong phap nay tinh don gian, nhanh, mirc d6 chinh xac phy thudc vao cach
chia doan va su bién d6i cua do doc thuy luc. Néu J khong thay d6i nhiéu 1dm doc theo
dong chay thi két qua kha chinh xac. Tai nhimg chd J thay d6i kha nhanh, ta can chia
nhiéu doan hon, dé tang do chinh xac.

Loi diém cua phuong phap nay dung dugc cho ca kénh lang tru va phi lang tru,
ngoai ra khong phai tra bang nhu phuong phap tich phan gan dung. Tuy nhién muc do
sai s rat phu thudc vao cach chia ciia ngudi tinh.

Duéi day gidi thidu phuong phap tich phan gan dang, ta sir dung phuong phap
nay cho viéc 1ap trinh hay ding cac phan mém nhu Mathcad . . . tinh trén mady tinh dé
ban chir néu tinh tay dung bang tra rat mat thoi gian, thém nira cuiding cho kénh ling
tru.

2.8.2 Phuong phap tich phan gan ding

Ta st dung phuong trinh vi phan (2-48a), chia lam 3 truong hop tinh nhu sau:
¢ Khii >0, tabién d6i cong thic thanh dang:

ah _, : __([I?T (2-62)
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O do: ==
J g P

¢ Khii=0,ta ldyi =i, >0 tuy y trong pham vi d6 ddc duong thudng gip,
bién d6i phuong trinh vi phan véi Q= K /i

(2-63)

(%)
Ta duoc: dh _ —i k) (2-64)

a (Kn j
"K
¢ do: j, tinh nhu j theo cong thic (2-63) nhung thay i =i,
¢ Khii <0,taldy i’ =-1i, bién dbi phuong trinh v6i 0 =K i’

1\ 2
1| %o
dn . K

Ta dugc: — =i (2-65)
dl i K,
b

¢ do6j’ tinh nhu j theo cong thirc (2-63) nhung thay i’ = i ’
Hién nay, cac phuong trinh trén thuong duogc giai theo hai phuong phap: s6 mi
thuy luc x va s6 mii z.

2.8.2.1 Phwong phap s mii thity lire x

£ dh
Ta thay: i £(n)
Ta xem j = const trong khi 14y tich phan va bién d6i f(f) thanh mot ham s6 liy
thira nao do.
V61 kénh lang tru:
K = wCvR = K(h) (2-66)
Puong biéu dién s6 1 cua nd 1a dudng lién nét. N6 c6 thé gan tring v6i duong
biéu dién s6 2 cua mot ham sé liy thira ndo d6 nhu sau :

K =D h” = Dh*? (2-67)
Nén ta c6 hai an sb x va A, ta can thiét s
1ap hai phuong trinh. Mudn thé ta lay hai h 1
diém trén dudng s6 1, sao cho: M/v
x x 2
K,=Dh? va K,=Dh}
Lap ti s6 2 phuong trinh trén, khir D sau
d6 1ay logarit 2 vé va giai ra ta duoc:
x =2k mleky (2-68)
Igh, —1gh,
Tir cong thirc trén ta thay gia tri x phu i R
thudc vao toa do hai diém chon trude, nhung K, K, K
v6i mit cat hoan chinh thi khi ta chon bat ky
diém nao trén duong 1. Hqh 2-13

Gia tri x thay dbi rat it va trong tinh toan thyc té c6 thé xem nhur khong doi.

a. Vaii > 0: Ta xét K, K, theo ham sb Ity thtra twong tmg cua h, hy:
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kY (n)"
& - -

Ta dat: n=— (2-70)

(5] =n" (2-71)

KO
Léy dao ham (2-70), ta duogc :
dh=h,.dn o (2-72)
Thay (2-71) va (2-72) vao cong thuc (2-62) sap x€p ta dugc:
hidl =d77—(1—})1 n_ (2-73)

0
Lay tich phan tir mit cat (1-1) dén (2-2), trong d6 xem j 1a hang sb, bang tri s6
trung binh:

C2

|

- a.l
T 2-74
J z T (2-74)
Ta dugc: hill_z =, =1, — (1= 7 fo(2) - (2, (2-75)
0
O day: oln)= I | dr —+ const (2-76)

@(n) trong cac tai liéu vé thuy luc déu c6 bang tra tinh gia tri theo (2-76). Vi tich
phan trén khong c6 nguyén ham, bang phuong tinh co thé giai dugc. Do vay tich trén
c6 thé dung cachlap trinh hay phan mém Mathcad dé tinh thuan tién hon.

Gia tr1 x tinh theo (2-68), tuy theo dang duong muc nudc & khu a; b hay c,
thuong voi:

h1 = h() nén K1 = KO
h2 = Z nén K2 = E
h 14 @6 sau trung binh trong dong khong déu ta xét.

b. Véii = 0: Ta xét K, K, theo ham s Iy thtra twong trng cua h, h,, :

kY (n)
&) @

Ta dit: g:hi (2-78)
0
Thay (2-77) vao (2-76), ta duoc:
2
K
K _ 2-79
dh=h,.d¢ (2-80)

~Thay (2-78) va (2-79) vao cong thirc (2-64) sau khi rat gon va lay tich phan tir
mat cat (1-1) dén mat cat (2-2), ta duoc:
l- . §X+l _§X
hlll—z =jn(§2_§l)_ﬁ (2-81)

Gi4 tri x tinh c¢6 thé 1dy v6i h; = h, vah,=h,congiatri ; xac dinh theo cong
thuec:
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™|

.2
- a.an

= — 2'82
=P (2-82)
Néu 14y i, = i, va sip xép lai ta co:
i —
h_kll—z :(JK _IX‘fz _51)_[‘//(‘52)_1//(51 )] (2-83)
k
_ C’B
Trong do:  j, = % gzlf (2-84)
k~k
Tinh so bd c6 thé lay  j, =1
Vay ta duoc:
;l_klpz = _[‘//(52 )_ ‘//(51 )] (2-85)
k
x+1
trong do: w(&)= ;: - &+ const (2-86)

Gia trj ctia (2-86) chiing ta co thé tinh duoc truc tiépkhong cantra bang, khong
nhu tich phan (2-76) khong c6 nguyén ham

c. Véii<0: Taxét K, K, theo ham sb lity thira twong tng cta h, hy

kY (n)
B

LS

Ta dat: c= - (2-88)
0
Thay (2-88) vao (2-87) nén ta dugc:
KY .
=2 = 2-89
O -
lay dao ham(2-88) ta duoc :
dh=h,.d¢ o , (2-90)
Thay (2-89) va (2-90) vao cong thure (2-65) bién doi va lay tich phan ta dugc:
T N ) AR -91)
0
R
trong do: ool (B (2-92)
g P
dg
<I>(§)—J§X+1+C- (2-93)
Giatrix tinhvéi h;=h, ; hy=h

Gia tri cua tich phan theo cong thire (2-93) nhu dé ndi o trén truong hop khong co
nguyén, ta dung phuong tinh hay dung phan mém thich hop s¢ giai duoc.

2.8.2.2 . Phuong phap s6 mii thity lue z
Ciing nhu phuong phéap sé mil thuy luc x, phuong phap scf) mil z bién ddi cac
phuong trinh (2-63), (2-64) va (2-65) vé dang don gian hon. O day dung phuong phap
do61 bién so, tir h sang (. ( dugc xac dinh tir quan h¢:

(ﬁj =7’ (2-94)
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hay T= (ﬁjz (2-95)

z 1a mot hang sd tuy ¥ chon, thudng lay tir 2 dén 5.5 (N. N. Pavoldpski z=2; L
I. Agordtkkin lay z=5.5; M.D. Tréctouxdp lay z=4 v.v...)
Con quan hé gitra T va h la:

, dh=a.dt ‘ ‘ N (2-96)
0 day a la hé s0, dugc xac dinh mdt cadch gan ding bang ty soG:
Ah h,—h
a=—="—1 (2-97)
At 1,—7

trong do:
e h;, h, lahai do sau trong doan dang xé&t;
e 1y, T, 14 hai tri s6 twong tng v&i d6 sau hy, h;.
a. Véii>0, thay (2-95) va (2-96) vao (2-62), sau khi sap xép lai va tich phan ta

duoc:
éLl—Z =0,-7, - (1 - }l(/)(rz ) - (0(71 )] (2-98)
O day: ole)=]- Y+ const (2-99)

¢(t ) cling khong c6 nguyén tu khi ta chon z=2.

b. Voii =0, thay

2
K %
= = 2-100
(%) -
dh=a,.dt, ’ (2-101)
vao cong thuc (2-64) sau khi rat gon va lay tich phan ta dugc:
. X+1 X+1
i — T -7
LL - _ _“n2 nl 2-102
2, 1-2 -]n(TnZ Tnl) Y41 ( )
& day: ¢ = l2h (2-103)
T ,—T

Con j, lay theo cong thirc (2-82).
Néu lay i, = i , thi mot cach gan dtng cho ji=1 cong thirc (2-102) sap xép lai ta co:

Sp =)yl (2-104)
w(r)= ZT:_HI — & +const (2-105)

Gia tri y(t ) ta co thé tinh tryc tiép duoc.

c. Véii<0: thay

2
z
r= (ﬁJ (2-106)
KO
va dh=2a’.t’ (2-
107)
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vao cong thic (2-65) bién d6i va 1y tich phan ta duoc:

%Ll—z = _(7'2 -7 )+ (1 + 71@(2"2 )_ CD(T'I )] (2-108)
& day: a=h (2-109)
27T

]_" tinh theo cong thurc (2-92)

d
afe)=] -2

gia tri d(t”) khong c6 nguyén ham, ta c6 thé chon z=2 d¢ tinh.

+const . (2-110)
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Nh W=

% = o

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

CAUHOILY THUYET

Dong chay nhu thé nao goi 1a 6n dinh khong déu.

Nang luong don vi tai mot mit cat khac nang luong toan dong chay nhu thé nao.

Dinh nghia do sau phan gidi.
Y nghia ctia @6 sau phan gidi doi voi trang thai chay.

Céch x4c dinh d6 sau phan gidi, truong hop tong quat c6 may cach va tinh theo

phuong tinh gi.

Trinh bay mot cach giai tong, xac dinh d6 sau phan gidi.

Cong thtrc tinh d§ sau phan gidi hinh chir nhét.

Cong thuc tinh d¢ sau phan giéi hinh thang.

Cach tinh do sau phan gidi hinh tron.

C6 may dang dudong muc nude, miy dang dudng muc nude co ban.
Céc khu duong muc nude dang ha 1a gi. Xac dinh nhu thé nao.

C6 may truong hop do doc day kénh chia ra dé xac dinh cac dang dudng muc
nude va ké ra.

Cong thirc x4c dinh hé sé Fr (Froude).

Y nghia ctia hé sé Fr d6i véi trang théi chay.

Quan h¢ gitra do dbc day kénh va muc nudce trong kénh theo ti 1¢ gi.

Do dbc phan gidi 1a gi.

C6 may dang phuong trinh vi phén.

Viét phuong trinh vi phan dang 1, dang 2 hay dang 3.

V¢ dinh tinh duong muc nudc (cac bai 7 a, b, c, d, e).

Céach nao dé kiém soat duoc két qua, 1ap bang tinh v& duong muc nudc.

Cho sb liéu hoy, ho, (cé thé hos) va hk, yéu cau V& dinh tinh dudng muc nudec.
Ciing bai do6 cho biét cach 1ap bang tinh va cach ki€ém soat s6 liéu nhu thé nao.

Cho tiép tuc tinh toan ra mot gia tri AL.
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BAI TAP

BAI 1: Cho long dan mit cat hinh thangcOb=8m;m=1; Q=12 m’/s .
a./ V& quan hé e(h) . Tr quan d6 , tim tri sd cuc tiéu emin va do sau phan gidi hy .
b./ Tinh lai d0 sau phan gidi bang cong thuc tong quat .
c./ Tinh lai @6 sau phan gidi bang cong thic gin ding cia mat cit hinh thang.

BAI 2: Cho long dan mit cat hinh thang c6 b=12m; m=0,5; Q =22 m’/s .
a./ V& quan hé e(h) . Tr quan d6 , tim tri sd cuc tiéu emin va do sau phan gidi hy .
b./ Tinh lai d0 sau phan gidi bang cong thuc tong quat .
c./ Tinh lai @ sau phan gidi bang cong thic gin ding ciia mat cit hinh thang.

BAI 3: Cho mot kénh hinh thangco6 b=3m; m=1,5; Q=15 m’/s; i=0,002;
n=0,025. Tinh d6 doc phan gidi iK va tir d6 cho bict kénh nay c6 do sau chay déu 16n
hon hay bé hon do sau phan gioi.

BAI 4: Cho kénh lang try mgflt cat hinh thang c6 b=10m; m=1,5; n =0,0225; i=0,0003;
Q=90 m’/s . Tai mOt mit cit kénh , nguoi ta do duge d sdu h = 3m . Xac dinh loai
duong mat nude va v€ dinh tinh duong mat nudce.

BAI 5: . Cho kénh lang try mat cit hinh thangcob=8m;m=1; Q=12 m3/s; n=
0,025;1=10,0001 . Trén kénh c6 mot cong di€u ti€t . V€ dinh tinh dudong mat nudc &
trudc cong khi do sau nudc trude cong 1a h = 3m.

BAI 6: Dong chay di tir mot ctra cdng chay vao doan kénh bé tong mit cat chir nhat
day rong b =20m. Luu luong Q = 60 m3/s . Dong chay sau khi ra khoi ctra cbng , tai
mit cit c-¢ ¢ d6 sau bang he = 0,7m. V& dinh tinh dudng muc nudc trong ba truong
hop sau :

a./ Do doc cua kénh i = 0,0036; d6 nham n = 0,017.

b./ Do déc cua kénh i = 0,01; d6 nham n = 0,014

c./ Do déc clia kénh i = 0,0; 6 nhdm n = 0,017.

Poan kénh sau cong nay c6 chiéu dai 1, va cudi né 1a mot bac nudc. Bién ludn mot
cach dinh tinh tiy theo chiéu dai 1.

BAI 7: Mot s6 doan kénh ling try du dai, ndi tiép v6i nhau nhu hinh v&. Kénh c6 kich
thudc hinh dang nhu nhau nhung d¢ doc khac nhau. Yéu cau v€ dinh tinh dudng mat
nudc trong cac truong hop sau:

a)
1) <ig \
> 1
b)
—— —_—
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c) —_—
. T <1<k
d)
11 <1k ) -
1o > Ik
3>1p
e)
\

i ik<i2<i1\
I3 =~ 1j

g) . i < i
11 > 1k

13 <1Ig

h)
1> 1k
12—0
)

11> 1k
ok i3 <k
i1>ik Fp— -~—
2 0<13<1g

BAI 8: Dé c6 thé tich phan phuong trinh vi phén cua dong khong déu trén kénh ling
tru , nguoi ta da thay mot cach gan dung quan he K =(N =K( h ) bang quan hé K
=Ahx/2 , x goi la s6 mil thuy lyc. Hay tinh tri sO X sa0 cho hai duong quan hé 4 ay diang
bang nhau tai hai trj s6 6 sau h' va h" cho trude , va gin bang nhau ¢ céc tri s6 h lan
can h' va h". Tinh cho cac truong hop sau :

) a./Kénh mat cit hinh thang : b= 13m; m=1,5; Q=42 m3/s; n =0,0225; h' = 2m;
h=3m.
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V¢ hai duong quan hé noi trén vé1 do sau h trong pham vi 0 <h <4m.
b./Kénh mit cét hinh thang c6 b=10m; m=2; n=0,02; h'=2,5m; h" = 3m.
c./Kénh noi trén vo1 h' = 3m; h" = 3,5m.

d./Kénh noi trén véi h' = 3,5m; h" = 4m.

c./Kénh noi trén véi h' = 2,5m; h" = 4m.

BAI 9: Mot kénh co6 luu lugng Q =40 m3/s , mat cit hinh thangb=10m; m=1,5;n=
0,025; I =0,0003. Dén mot cong diéu tiét chin ngang kénh , ngudi ta gitt cho do sau
trude cong 1a h = 4m

V& dudong miat nudc trén kénh. Tinh d6 sau & cach cong 3000m vé phia thuong luu.

BAI 10: Mot kénh béng dat nbi vai mot dbe béng da xay.Doan kémh dat c6 mat cét
hinh thang b = 8m; 11=0,0001; n = 0,025. Poan dbc bﬁng da xay co mat cit cling nhu
trén , va i2=0,01; n=0,017. Luu lugng Q = 12 m3/s.

V& dudng mat nudc trén hai doan do , tinh do sau tai mat cit trén kénh cach diém
chuyen tiép sang dbc mot khoang cach lOOOm vé phia thuong luu , va do siu tai mat
cit & chan doc , cach diém chuyén tiép 30m vé phia ha luu.

BAI 11: M6t kénh tiéu c6 luu lugng Q =55 m3/s , mat cat hinh thang b =25m; m =2;
n=0,025 va dbc i = 0,0004. Cubi kénh nay c6 mot doan dai 2000m , mat cit cling nhu
trén nhung i = 0, dan dén tram bom . D6 sau ¢ tram bom giir bang 2m.

V& duong mat nudce trén kénh. Tinh d6 siu tai chd thay ddi do débc.

BAI 12: Kénh dat, luu lugng Q =2 m3/s , mat cat hinh thangb=12m; m=1; n=
0,0225; 1= 0,005. Kénh nay di vao mgt cong duoi duong , do sau & trude cong H =
1,2m.

V& dudng mit nudc trén doan kénh & thuong luu cong.

BAI 13: Mot kénh dat dan luu lugng Q =10 m3/s c6 mat cat hinh thang b=6m; m=1;
n=0,025 i = 0,0004. Cudi kénh 1a doan chuyén tiép dai 20m thu hep dan tir b = 6m dén
b =2m, mai dbc khong d6im=1;n=0,017; 1= 0,0004. Tiép dén 1a dbc nude b=2m

m=1,n=0,017,i=0,09, dai 50m. V& dudng mit nudc trén cac doan kénh dat ,
doan chuyén tiép va doc nudc.

BAI 14: Mot kénh dét hinh thang ¢6 Q = 16 m3/s , bl = 7m; m=1,5; n1=0,02; i1=
0,0001 vit qua ciu mang dai 60m , mit cat chir nhat ddy réng b2=3m; n2 = 0,014; i2
=0,002.

Tu kénh di vao cau mang la doan phi lang tru thu hep dan véii=-0,01; n=0,017,
dai 20m , mai dbc bién doi tir m=1,5 dén m=0. Va nguoc lai di voi doan tir ciu méang
ra kénh.

V& dudng mit nude cAu mang va ving kénh ¢ thugng luu cdu mang. Biét rang phan
kénh thuong ha luu cau coi nhu kéo dai v tan.
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Chwong 111

NUOC NHAY

(Hydraulic jump)

3.1 KHAI NIEM CHUNG

Ta thy khi h tién dén hy thi % —» w, ¢6 hai tredmg hop:

- Dong chay chuyén tir ém sang xiét, tirc khi h tir h > h, nho dan doc theo dong
chay chuyén sang h < hy.
- Dong chay tir trang thai xiét sang ém, tirc khi h < hy ting dan doc theo dong
chay chuyén sang h > hy
Xét truong hop thir nhat ta thdy dong chay lién tuc, nhung trong trudng hop thi
hai dong chay mét lién tuc, bi gian doan trong mgt doan ngén b1 khu nudce xody. Hign
tuong thuy luc trong trudong hop thir hai goi la nude nhay.
Nhu vay: Nudce nhdy 1a sy md rong dot ngdt ciia dong chay tir 6 sdu nhé hon
do sau phan gidi sang do sau 16n hon dd sau phan gioi.
Ta nghién ctru dang xay ra trong long din chir nhat va do dbc thuan i > 0, goi la
nudc nhay co ban. Nudc nhay gdom hai khu: Hinh 3-1

mwh 2 1

- Khu ludng chinh chay xuéi dong.

- Khu nudc xody chuyén dong trén mat khu ludng chinh.

- Khoang cach giira hai mit cat w6t khu nude xody, goi 1a 6 dai nude nhay L.
-h’, h*’ goi 1a do sau trudc nude nhdy va sau nudc nhay.

- Goi dg cao nudc nhay la: a=h"’ - h’.
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Ly, TUr mat cat 2- 2 dén mit cit 3-3 goi 1a sau nudc nhay. Tir mit cat 2-2 chay

ém bat dau, nhung phan bd luu tdc trén chiéu sau va mach dong chua trd lai binh 6n
nhu dong chay & ha luu, tir mit cit 3-3 tré di méi binh 6n.

T6n that nang luong kha 16n & pham vi nudc nhdy, cac nha nghién ctru tim
nhitng bién phap loi dung nude nhay:

- Dung dé tiéu ning cho dong chay qua dap tran.

- Tao nudc nhay hoa lﬁn chat 1am sach nudc, khi vao nuéc dé cung cip khi.
- Tang luu luong qua cong bang cach gilr dong chay khong ngap.

- Tang trong lugng trén san tiéu nang dé giam ap luc thim va ap luc dy ndi.

Xét dong chay tir xiét sang ém c6 bét budc qua nude nhay hay khong ?

Ta khdo sat ham: e = f(h)

Truong hop i = 0, nang lugng don vi cua h
mat cat trung voi1 nang lugng don vi cua toan
dong chay. Nén ta co:

AE=E -E'=¢ -¢ =Ac

Gia st dong chay xiét chuyen tur tir sang
dong chay ém véi su bién ddi lién tuc ctia chidu
sdu tr h’ qua hk sang h™’, ta s& thay nang luong
don vi ciia mat cat et e’ giam dan cho dén e,
sau d6 ting 1én e*’. Trong qué trinh bién thién
ctia e nhu trén, khong thé c6 duoc giai doan bién
thién lién tuc tir hy dén h*’, vi khi d6 khong co
nang luong bo sung, nang lugng don vi cua mat
cit e ctia dong chay khong thé tir e, ting 1én e’
dugc. Nhu vay dong chay xiét khong thé tir tir
chuyén sang trang thai chay ém dugc, ma con
duong qua do duy nhat 13 d6 siu phai nhay vot tir h> <hy c6 e* > e,,;, sang h’’ > hy
coe‘>e’ > ey, tic 1a phai qua hinh thirc nudc nhay.

Hinh 3-2

3.2 CAC DANG NUOC NHAY (Type hydraulic jump)

Tuy theo di€u kién bién gidi dong chay va ti s6 d§ sau trudc nudc nhdy va sau
nudc nhay, ta co:

- Nuédc nhay hoan chinh (Hinh 3-1): Xay ra ¢ nhiing kénh c6 mit cat khong doi,

d6 dbc day khong ddi, d6 nham khong ddi va ti sb: % >2

- Nudc nhay dang (Hinh 3-3): La m{t hinh thirc cua nuéc nhdy hoan chinh xay ra
khi c6 mot vat chudng ngai dat ngang day, lam dang cao muc nudc sau nudc nhay tao

nén khu nudc xoay mat 16n hon nudc nhdy hoan chinh.
- Nudc nhay mat (Hinh 3-4): Xday ra khi dong chdy xiét tr mdt bac thém & chan

dap thoat ra dé ndi tiép voi dong chay ém. Dong chay co6 dic diém 1a khu nude xody

hinh thanh & dudi khu luéng chinh, 1am cho lvu tdc & mit tu do 1on.
- Nudc nhay song (Hinh 3-5): Xay ra khi d§ chénh myc nuéc dong chdy ém va

chay xiét twong dbi nho % <2

- Nudc nhay phang: bé rong kénh khong doi.
- Nudc nhay khong gian: bé rong thay doi.
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- Nudc nhay ngap (Hinh 3-6): khi h’ bi ngép.
Ngoai ra ngudi ta con phan loai nuéc nhay theo sd Fr (Hinh 3-7). Tai mit cat
ban dau:

- Fr=1-3: Nudc nhay song.

- Fr=3 - 6: Nudc nhay yéu.

- Fr=6-20: Nudc nhay dao dong.

- Fr=20 - 80: Nudc nhay 6n dinh ton thit 45% ning luong.

- Fr> 80: Nu6c nhay manh ton that 85% nang luong.

Hinh 3-3: Nhay dang

Hinh 3-5: Nhay song

Hinh 3-6:Nhay ngap

Nuoc nhay song

) ) Nudce nhay dao dong
_/\,\/\/_\ Nudce xoay
N o\  /\

N N N—1 N1 ?\/‘57 — _\*N
= N —_—
F,=1=%3 e

F.=6+20
Needic nhaiy yavu

Khu nudce xody Needic nhaty
e --

5 f)\-w ~ .. 1
& J _ = 7 _ 7 A

F.=3+6
F,=20+80
Nuoc nhay manh
" D \)’__:N’N - NN
Hinh 2.7 S ),
F,.> 80
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3.3 NUOC NHAY HOAN CHINH

3.3.1 Phuwong trinh co ban

Ta tim moi lién hé trudc nudce nhay va sau nude nhay hay goi 1a nhirng do sau

lién hi€p cua nudc nhay.
Gia thiét:
- Do doc déay kénh rat nho.

Dong chay 6n dinh va thay doi dan.
Ap suét phan bé theo qui luat thuy tinh.
Nhitng h¢ $0: 0lg;= algy = 0Ly =const.
Luc ma sat day nho khong tinh dén.

Viét phuong trinh dong luong theo hudng dong chay.

(X().p.Q.(V2 - V1) = P1 - P2 +G+T.
Trong do:
Py =v.yi.A
Py =v.y2.A; ,
V1, Y2 d0 sau trong tdm ctia mat cat.

G hinh chiéu 1én phuong dong chay, G = 0.

T luc masat, T=0.
Vay:

awpé{—————]=7yw%—7yrAz

2 2
a,.0 N 1-141:%.Q
g.4, g.4,

+y,.4,

(3-1)

P

Vi h

Hinh 2.8

Phuong trinh trén 14 phuong trinh co ban cua nudc nhay hoan chinh.

Hé sb o, thuong ldy bing 1 dén 1,

3.3.2 Ham s6 nuéc h
nhay

Néu ta dit: 0(h) =
Q, -Q2

A+
Y g.A

(3-2)

Goi 0(h) 1a ham sé nudc
nhdy, thi phuong trinh co h
ban ctia nudc nhay c6 thé

Viét: e L

O(h) =

0(h) K|

(3-3)
Tu d6 ta thay rang néu
biét mdt trong hai do sau lién

1.

X

B

lx’ dh e(h)

\ITITTTTTTTTT

X

dA
A

T
Y

TX

ah)

e e O e
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hiép thi c6 thé tim d6 sau kia. Khao sat ham sd nudc nhay, ta thdy rang khi h tién dén
0 va khi h tién dén oo thi B(h) tién dén co. Nhu vay 10 rang 0(h) cé mdt gia tri cuc ti€u
trong pham vi h bién thién tir 0 dén co. BE tim tri s6 h ing vé1 0, ta can tinh:

doln) _
dh
Vay:
dé’(h) aoQ . ( ) (*)
dh gA2

Trong do:
_dA
dh

Biéu thuc yA 1a moment tinh cda dién tich ddi voi truc x-x trung véi mat tu do.

Khi d6 sau h tang 1én dh, d¢ tang cia moment tinh nhu sau:
d(y.A) =[(y + dh).A + 0,5.dh.d.o] -y.A=A.dh + 0,5.dh.dA = A.dh
0 d6 xem: dh.dA 1a v6 cung bé bac cao.

A d(y.4)
Vay: ———==4 ok

ay T (**)

Thay (**) vao (*), sau khi xap x&p lai ta duoc:
a,0° B
-2 = -0 3-3
= (3-3)

Nhan xét:

e Phuong trinh nay hoan toan giéng phuong trinh xac dinh do sau chay phan gioi.
Do d6 tri s6 h 1am cho 0., cling 1am cho e;,. Tri s6 d61ah=h,.
e V& dd thi 0(h) va e(h) trén cung do thi.
e Duya vao 0(h) ta tim ra d¢ sau lién hiép.
o Néu két hop voi do thi ham s6 e(h), ta tinh dugc mat nang nudc nhay, xem do thi
Hinh 3-9.
AE=Ae =¢ - ¢ (3-4)

3.3.3 Xac dinh dg sau lién hi€p trong kénh lang tru.
a. Truwong hop mit cit bat ky

Xéc dinh do siu lién hiép ctia nude nhay hoan ddi véimat cat kénh bat ky co thé
gidi theo 2 cach sau:
& Giai bang cach dung dan.
+ Gid thir ta ¢6 h’ thay vao ham s6 nudce nhay (3-2) duoc:

0(h) = const
+ Sau d6 thay nhiéu tri s6 h’’ vao ham s6 nudc nhay, ta dugc:
O0(h”’) = blen

+ Cho dén khi nao ta tim dugc tr1 s6 : const = bien, diéu d6 c6 nghia 1a
0(h)~0(h*’) gia tri h>> twong tng can tim.

& Giai bang do thi.

+ Ta v& dudng cong ham sé 0(h).
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+ Dua vao d6 thj ta sé suy ra gia tri con lai, nhu & (Hinh 3-9).

b. Trwong hop mit cit chir nhat c6 chiéu rongla b

Tacdé: A=b.h ; y=h/2 ; q=Q/b.
Thay vao 0(h )=6(h’), ta dugc:

a, 0 1 . 2,0° 1.
—h.b.h = +—h .b.h
gbh 2 g.b.h 2
aq’ h  aq’ h
- +—= -+ —
g.h 2 g.h 2
h3 h|2 hkS huz
——t——— ="+
o2 h 2
hl=h.h"’h"
& do: =
2
L h;
Ta c6 thé viét dudi dang:  h>* + h*.h* - 257 =0

Giai phwong trinh d6i véi b, ta duogc:

g{ (2 - 1}

Giai phuong trinh d6i v6i h*’, ta dugc:

e 4G -

Tinh h’ va h*’ theo hé sd Fr, ta xét:

2 2 2 3
Fr, = aQ’ 5 aQ b:a.;]l'3 :[th

g A3 g b3hv3 7

F2 aQ B— aQ 3b ; (hK
ga)z gb h” th h”

Ta duoc:

- Z|JivsE, -]
= %LM+SEQ—Q

(3-7)
(3-8)

(3-9)

(3-10)

(3-11)

(3-12)

(3-13)

(3-14)

T (3-13) va (3-14), ta thdy diéu kién ton tai nuéc nhay hoan chinh la: % >2,s€

théa man voi Fri> 3 va Fr, <0,375

b. Mit cat hinh thang.

Dbi v6i mit cat hinh thang cach giai nhu mat cit bat ky, tuy nhién can cha y

cong thtrc xac dinh d¢ sau trong tdm mat cat:
_hB+2b _h3b+2mh
"3 B+b 32b +2mh

Ngoai ra c6 thé ap dung céng thu:c gan dung cia A.N. Ra-kho-ma-ndp.

ak_cfk -02

(3-15)

(3-16)
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‘= , -1
o145 (3-17)
N h' hVV
O do: '=— "=
4 i 4 i

3.3.4 Ton that ning lwong ( energy 10ss)

Té6n that ning luong trong kénh day bang (i = 0), tinh theo phwong trinh
Bernoully cho mat cat (1-1) va (2-2). Ta duoc:

2

2
hW:(h,_’_aQ’lvl )_(h,,+C;2V2) (3-18)
r 7 .g .g
D061 vé1 mat cat chir nhat, ta co:
2 2 3 "
alvl — alq 5 — hk2 — h (ha +hn)
2.g 2.g.h 2.0 4.n'
6¥2v22 _ a2q2 _ h/f _ h' (ha+h,,)
2.¢ 2.g.h 2R 4R
n_gr)3 3
Do dé: p <) a (3-19)
4hvhu 4h|hvv

Vay ton that nang luong ti I¢ bac ba véi @O cao nude nhay.

3.3.5 Chiéu dai nwée nhay (length of jump)

Chiéu dai nudc nhay, khoang cach giira hai mit cit udt trude va sau nude nhay,
dugc xac dinh bang nhiéu cong thirc thyc nghiém hay kinh nghiém.

Ki hiéu: L,

Duéi ddy néu mot s6 cong thirc thuong sir dung trong tinh toan thiét ké.
a. Doi véi kénh hinh chir nhat

e Cong thire Pavoldpski: L,=2,5(1.9h"’-h’) (3-20)
e (Cong thirc tréctonxop: L,=10,3h’ (\/F_r1 - 1)0’81 (3-21)
e (Cong thtrc Saphoranet: L,=4,5h" (3-22)
e (Cong thtrc Picalop: L,=4h’/1+2Fr, (3-23)

Nhiing cong thic trén déu tim ra v6i nhitng thi nghiém tién hanh trong pham
Vi Fr1>1 0.

Cong thirc O.M.Aivadian: 3 <Frl <400

810+ F, )

" F,  4r'h" (3-24)
Cong thie Iy thuyét cia M. A Mikhalép:
+h")(a, — k'
L= 2.3a01g(a0 Jla, ~#) (3-25)

(ao _h”)(ao +h')
Véi a,=h"\J1+2Frn,

D6i v6i kénh hinh thang
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Cong thtrc thuong dung cho hinh thang 1a

B, —B
L,=5h>(1+4 /%) (3-26)
1

Trong d6: B1 va B, 1a bé rong mit thoang trudc nude nhay va sau nudc nhay.

3.3.6 Chiéu dai doan sau nwéc nhay

D0 dai sau nudc nhay, tinh tir mét cit sau nuge nhay dénmat cit & d6 mach dong
lru toc lai c6 nhitng trj s6 thudng thiy ¢ dong chay déu.
Ki hiéu: L,
Duéi day 1a mot s6 cong thirc thuong dung.
0,4

e (Cong thtrc Vudogo: L, h, (3-27)
n
trong d6 : n 1a hé s6 va hy, 1a d6 sau thudng xuyén & ha luu.
e (CoOng thtc Trectoxop: Lg = (2,5 3)L (3-28)
e (Cong thirc Cumin: Ly, =32,5h, - L, (3-29)

Chii y: Nhiing cong thirc trén vé do dai saunudc nhay déu dung véi nhitng day
kénh khong bi x01.

3.3.7 Vi tri sau nwdc nhay

Khi dong chay c6 sy thay doi dd déc hay qua dap tran, ma & d6 dong chay tir xiét
sang ém (tir d0ng ning sang thé nang), sinh ra hién twong nudc nhay. Van dé 1a chung
ta can phai biét hién twong nudc nhay xay ra ¢ dau:

e Trén d6 dbc phia trén; phia dudi hay tai vi tri thay d6i d6 doc

e Con ddi v6i dap tran tai trén dap tran; tai ngay cudi ngudng tan hay 1a cach xa
ngudng tran bao xa.
bé giai van dé vira néu chung ta goi 1a bién ludn vi tri nudc nhay.

Vi du nhu ddi véi dap tran, sau khi dong chay qua dap c6 vi tri co hep, goi 1a h..
Thuc hién cac budc tinh toan nhu sau:

= Gia dinh d6 sau trudc nude nhay bang voi do sau co hep (h’=h,), sau d6 ap dung
cong thure d6 sau lién hiép tinh ra he’’. Tuy theo h.’’ ta co:

* h.’> hy: Nude nhdy phong xa, luc nay vi tri nude nhay khong & ngay vi tri co
hep h, ma cach xa d6 mot doan 1ui vé phia sau ha luu, goi 1a doan phdng xa.
Trong trudng hop nay, dong chay thuong luu khong thé tiéu hao hét ning lugng
thira bang cach nhay tai chd, nén phai tiéu hao mot phan bang ton that doc dudng
nudc dang kiéu c. Khi d6 xem mét cach gén ding do sau ha luu béng do sau sau
nudc nhay, tuc la:

h’ ,=hh

Theo cong thure do sau lién hi¢p xac dinh dd sau trudc nudce nhdy. Dua vao do
sau co hep va dg sau trudc nude nhay, dudng nudc dang dang ¢, ap dung phuong trinh
vi phan dong chay khong déu tinh ra doan phong xa.

» h,’=h, : Nudc nhay tai chd.

= h.’<h, : Nudc nhdy ngap.
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3.4 Nudc nhay ngap

3.4.1 D0 sau lién hi¢p

Viét phuong trinh dong lwong cho hai mat cat (1-1) va (2-2), chiéu Ién phuong
dong chay (Hinh 3-10) voi cac gia thiét:
= Bo qua luc ma sat day.
= Ap sut phan b6 theo qui luat thay ¥ | |/ 2

tinh. +

" Oy = Oy = Op= const
Ta co:
P0o2.9.V2 - POLO1-q.Vc = O.S.Y.hzz - O.S.Y.hhz

(a

Ve

|

Chia hai vé cho v, dé)ng thoi thay v, = hi

h

vav,= hi’ ta duoc:

c

2 2
a,. a,. \
0d %09 _5h2-05.h, Hinh
g.h, g.h,
h3 — a‘qz

g

Taco:

Nén:
h 2
- =0.5.(hz” - h
h, h (hz” - hw)
Chia hai vé cho h,, ta duoc:

noh 1(11; h,fj

c

hh> B 2\hE R

3
bat: S= ; K== ; Frc=FrC:[Z—kj
Nhu vay ta duoc:

1
Fro - Fr,=0.5.(K*- S?)

1
hay K?=S*- 2Fr,(1 - <) (3-30)

Néu dit K = 1 thi h, = h,. Ta c6 cong thirc gidng nudc nhay hoan chinh.
Nhu vy phuong trinh co ban ctia nude nhay hoan chinh tu do 1a truong hop
riéng cua phuong trinh nudc nhay ngap.
Hé sb ngap cua nudc nhay duoc xac dinh xac dinh boi:

S (3-31)

trong d6 he’’ 1a dg sau lién hi€p cta hc trong nudc nhay tu do.

3.4.2Chiéu dai nwéc nhay ngip

Chiéu dai nuéc nhay ngap, ki higu: Ly,
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. L
bat: Ag = f (3-32)
Cong thuc J.Smétana:
Ang = 6(S — 1) ’ (3-33)
Cong thtrc kinh nnghiém A.N.Rakhomanop:
Vo1 S<12.5 thi Ang = 6,5(S — 1,3) (3-34)
V6iS>12.5 thi Ang = 3,5(S +8,3) (3-35)
Cong thuc 1y luan Lévi:
2 ., .7
Ay =4,2.5.1g) —=.§ .smE (3-36)

T
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CAU HOI LY THUYET

Khi nao thi xdy ra hién tugng nudc nhay.

Céc gia tri tinh nudc nhay, chu yéu 1a gi.

Nghién ciru nude nhay dé lam gi.

Phan loai nudc nhay.

Trudng hop nao thi nguy hiém nhét.

phuong trinh nudce nhay.

Do thi ham sé nudc nhay.

Ham s6 nude nhay.

9. Ham sd nudc nhay, dat gia cuc tri khi ndo.

10. Ham s6 nuéc nhay bién thién ra sao.

11. Phuong phap tinh d¢ sau lién hi€p nudc nhay.

12. Mién x4c dinh nghiém céc do sau nudc nhay.

13. Cong tinh dd sau lién hiép ddi vé6i hinh chir nhét.

14.Cong tinh chiéu dai nudc nhay.

15.Cong thirc tinh chiéu dai sau nudc nhay.

16.Bién luan nude nhay dé 1am gi, cach lam nhu thé nao.

17. V€ hinh hién hién tugng nudc nhay ngap, tinh nhu thé nao.

18.Khi nuéc nhay phéng xa tinh nhu thé nao.

19. Cong thtrc tinh 1y thuyét khac cong thirc thire thuc nghiém va kinh nghiém nhu
thé nao.

20.Bai tap dinh tinh nudc co6 hién tuong nude nhay (Bai 7: f, g, h, [, k)

X_NAN R DD =
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BAI TAP

Bai 1: Nudc nhay trong kénh lang try mat cit chr nhat: b= 10 m; Q=36 m’/s. Biét
dd sau trudc nudc nhay h’ = 0,4m.

a./Tinh d0 sau lién hi¢p sau nudc nhay.

b./Tinh chiéu dai nu6c nhay;

c./ Tinh ton that ning lugng trong nudc nhay.

Bai 2: Kénh hinh thang : Q = 16 m*/s; b= 7m; m = 1,5.

a./vé dudng biéu dién ham sb nudc nhay ((h ( va tir 46 xac dinh d6 sau lién hiép
sau nudc nhay , biét do sau trudc nude nhay bang h’ = 0,3m.

b./Tinh thir lai h*’ bang cong thic gn ding cua Rakhomandp;

c./ Tinh chiéu dai nuéc nhay.

Bai 3: Dong chay tir d4p tran xudng san bic c6 q =4 m’/s.
a./ Bi€t d§ sau trudc nudc nhay la h’ = 0,6m , tinh d sau sau nudc nhay;
b./ Biét dd sdu sau nhay h’’ = 2,5m , tinh d§ sau trudc nudc nhay.

Bai 4: Kénh mit cét hinh thang : Q=10 m3/s; b=2m; m=1,5.

a./ V& dudng biéu dién ham s6 nudc nhay. Tinh d6 sau lién hiép sau nudc nhay ,
biét d6 sdu trudc nude nhay bang h’ = 0,6m;

b./ Tinh chiéu dai nudc nhay.

Bai 5: Tinh sau sau nudc nhay h’’ ciia kénh mat cat chir nhat : Q=36 m’/s; b= 10m.
Biét h’ = 0,7m. Tinh ton that nang luong va chi€u dai nudc nhay.

Bai 6: Kénh mit cét hinh thang :b=5m;m=1; Q=22 m’/s. Tinh h’; biét h* = 1,5m.

Bai 7: Dong chay c¢6 luu lugng Q = 50 m’/s chay tir mot cong trinh xuéng doan kénh
bétong ('san cong trinh ) c6 do sau tai mat cat co hep bang he = 0,25m. Kénh niy rong
b=20m mat cat chir nhat , n= 0,014, ddy nam ngang i= 0. Tiép theo doan kénh
bétong 1a doan 1at bao vé bang da hoc , roi dén kénh dat ¢ ha luu. Kénh dat mat cét
hinh thang : m = 1; b =20m n = 0,0225; 1 = 0,0004. Kénh coi nhu ked dai vo tan vé
phia ha luu , khong c6 anh huong cua cac cong trinh khac. V€ duong muc nude ¢ khu
vuc san cong trinh va kénh. Xéac dinh vi tri nudc nhay va chiéu dai nude nhay dé dinh
chiéu dai can thiét cua sin cong trinh bétong , va chiéu dai sau nudc nhay dé dinh
chiéu dai doan bao vé bang da lat , trong diéu kién khong co thiét bi tiéu nang.

Bai 8: Kénh dan tir dap tran dén bac nudc mat cit chir nhat b =20m; i =0,0001;n
=0,014 Luu lugng Q =50 m’/s .

Dong chay tir dap roi xubng dau kénh tai mit cit c-c , ¢6 d6 sau bang he = 0,5m.
Pén cudi kénh nudc roi t do xudng bac , khong anh hudng cua dong chay ha luu.
Chiéu dai kénh tinh tir mit cat c-c dén bac nuée.

V¢ duong mat nudce trén doan kénh éy; X&éc dinh hinh thirc va vi tri cua nudc nhay ,
néu co ba truong hop :

a./ L=50m
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b./L=100m
c./L=420m.

Bai 9: Kénh chir nhat b=10m; Q =20 m3/s ; n=0,014. Poan trén c6 11=0,047 , co
d6 sau chay déu h01= 0,29m. Poan dudi c6 12 = 0,00076 , c6 d6 sau chay déu h02=
1,09m. Hai doan ndi v&i nhau tai mit cit c-c.

Xéc dinh hinh thirc ndi tiép tai khu thay ddi do doc. Ve dudng mat nudce trén va
dudi mat cit c-c. Phia thuong va ha luu coi nhu xa vo tan , khong chiu anh hudng cia
cong trinh khac.

Bai 10: Cling nhu Bai 8. Nhung doan kénh tht hai ¢6 n = 0,02; 1 = 0,00013; hg,= 2,5m.

Bai 11: Kénh c6 mat cit hinh thang : b=2,5m; m=0,5; n =0,02; Q =8 m3/s , ¢b hai
doan 1am véi d6 ddc khac nhau.
Poan trén c6 d6 doc il = 0,225 , do siu chay déu h01= 0,325m. Poan dudi c6 do
ddc i2 = 0,0025 , 30 siu chay déu h02 = 1,25m. Hai doan ndi v4i nhau tai mat cit c-c.
Xéc dinh hinh thirc ndi tiép cua dong chay.

Bai 11: Mot dong kénh c6 mat cat hinh thang : b=8m; m=1; Q =20 m3/s ; = 0,04;
n= 0,03. ‘

Dap chan dong kénh lam dang nudc , tao nén ¢ thuong luu dap mdt do sau bang h=
2,25m

Vé duong mat nudc trén doan kénh & thugng luu.
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CHUONG 1V

PAP TRAN

(Spillways)

4.1 KHAI NIEM CO BAN

7
4.1.1 Dinh nghia H — _ —
Vit kién trac ngin mot dong khong P S
ap lam cho dong do6 chay tran qua dinh
e D, ¥ hy
goi la dap tran. 7
7 e/

- b goi 13 chiéu rong dép tran hay
chiéu dai doan tran nudc. (Néu dap co
nhiéu doan tran ma bﬁng nhau, thib la
chiéu rong ctia mot doan tran va n 1a s6 ctra tran. Nhu vy chiéu rong nude tran qua
mot dap c6 nhiéu ctra bang n.b

- P1 goi 1a chiéu cao dap so voi ddy hodc ddy song thuong luu.

- P goi 1a chiéu cao dap so v6i day ha luu.

- 8 goi 1a chiéu day dinh dap.

- H goi 1a cot nudc tran, chiéu cao mit nudc thuong luu so vai dinh dap. Po tai
mit cat 0-0 cach dap tir (3+ 5)H.

-y, goi 12 chiéu sau ha luu. (Myc nuéc c6 thudng xuyén & ha luu)

- h,=hy - P goila do ngap ha luu.

Hinh 4-1

4.1.2 Phan lgai dap tran
a. Theo chiéu day dinh dap

e Dap tran thanh mong:

0<6< 0,67H.
Chiéu day va hinh dang
khong anh huéng dén lan nudc
tran va luu luong. Hinh 4-2a

-

H ____7 Hinh4-2a
e Dap tran mat cat thuc dung: - — N
P hy,
67H< o6 < (2+ 3)H
Ths. Tran Vin Hung =
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Khi d6 chiéu day dinh dap anh huéng dén lan nude tran, nhung khong qué 1on.
Mait cat dap c6 thé 1a da giac hodc hinh cong. Hinh 4-2b va Hinh Hinh 4-2¢

e Dap tran dinh rong:

(2+3)H<o<(8~+10)H Z
Trén dinh dép hinh thanh dong ~ —— -
chay thay doi dan. Hinh 4-2d T ~

e Doan kénh :

5> (8+10)H

ST 7T % 7 % s
Hinh 4-2¢
_ > — Y
Yo — — — = — TTIZT—-
:5 N B4 7 —
z Hinh 4-2d I

b. Phan loai theo dang cira tran

VT T T

Chadnhafi Tam giac hgh thang hgh cong

Haqh 4-3.
c. Theo hwéng dap so véi dong chay chinh

y Jb
—> b _,// - s

A&p aafivuang A&p aabixian Aa&p aafiban
got dohg chay

A

Haqh 4-4
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d. Ty theo anh hwéng ciia mue nwée ha lwu ddi véi kha ning thiao nwéc caa dap,
c6 thé c6 mot trong hai ché do chay:
- Chay khong ngap: Q, H khong anh hudéng dén hh
- Chay ngap: Q, H anh hudng hh
Ngoai ra con c6 chay co hep va khong co hep... Con ¢6 thé nhiéu cach phén loai
khéac nhau.

4.2 CONG THUC CHUNG PAP TRAN

4.2.1 Chay khong ngap

Trong ché do chay khong ngap, luu luong chay qua dap tran Q ¢ quan hé nhu
sau:
Q=f(A,g,H)
Trong do:
avy
2.g°
A dién tich ctra tran;
H, c6t nudc toan phan.( bao gom ca cdt nude luu toc di dén )
Truong hop thuong gip 14 ctra tran chit nhat, thi kich thudc cira tran biéu thi:
b 14 chiéu rong dap. Nén ta c6 quan hé:
Q=1f(b,Hy,g)
Ta c6 thé viét viét quan hé nay dudi dang:
Q=cb*.g" Hy
c 14 hang s6 khong thir nguyén phu thudc vao hinh dang mit cit, chiéu day dinh
dap.v.v..
Ta dung phuong phap phan tich thir nguyén dé xéac dinh cac s6 mil x, y, z. Trudc
hét, nhan xét truc gidc rang trong trudng hop dap tran cira chir nhat thi luu lugng Q
phai ty 18 voi chiéu rong b, nghia 1a x= 1, ta ¢6 phuong trinh thir nguyén:

[Q1=[bLlgP [HT
L® LT 1
EIRAE

Cén bang thir nguyén hai vé, ta duoc:
L: 3=1+y+Z
T: -1=-2y

Giai ra ta duoc:

H0=H+

(4-4)

_L va z—é
775
Viy :
3
= cb\[gH}?
C
bat: m=—, ta duoc:
V2
3
Q=mb.2gH; (4-5)

m 1a hé sb luu luong phu thude dac tinh, cAu tao tung loai dap.
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4.2.2 Chay ngap

Trong truong hop chay ngap, muc nudce ha luu anh hudng d‘é’n kha nang thao
nudc cua dap, lam giam luu luong qua dép (khi cot nudce toan phan khong doéi). Cong
thirc tong quat co thé viét thanh:

3
Q=0,mb,2gH} (4-5)
o, lahé sb ngdp (o, < 1), phu thudc chu yéu vao murc do ngap, tuc quan h¢ gitra h,
va H. Diéu kién chay ngap va tri s6 ngap s€ dugc xét cho tirng loai dap cu thé.

4.2.3 Anh huéng co hep bén

Thudng chiéu rong dap tran nho hon chiéu rong cta kénh, séng vi trong thyc té,
mot 1a cén hét strc rat ngan chiéu dai phan tran nudc cia cong trinh ngan song; hai la
do yéu cau cing cb hai bén b song ¢ hai dau dap thudng cé méb. Do d6, dong chay bi
thu hep & hai bén, chiéu rong thyc té ctia dong chay trén dinh dap nho hon chiéu rong
dap.

Hién tuong do goi la co hep bén. Co hep lam giam luu lugng chay qua dap. Cong
thirc tong quat dp tran trong truong hop c6 co hep bén co thé viét :

Q=8mb,/2gHO2 (4-6)
Voi:
€ He¢ s0 co hep bén, phu thudc mirc dd co hep va hinh dang ctra vao trén mat
bang. Tri sO co hep s€ dugce xét riéng tung loai dap cu theé.

4.3 PAP TRAN THANH MONG (Sharp-creted weir)

4.3.1 Ciac dang nudc chay H

D061 voi dap tran thanh moéng, ngoai hai >

ché do chay khong ngap va chay ngap, thi
riéng trong truong hop chay khong ngép, con
c6 thé c6 ba dang chay khac nhau sau day,
tiy theo tinh hinh thong khi cho phan khong Hinh 4-5
gian dudi lan nudce tran:

a. Chay tu do (hinh 4-5)

Khi phan khéng gian duéi lan nudc
tran c¢6 khong khi ra vao tu do, ap suat & do
bang 4p bang ap suat khi troi, lan nude roi
tu do theo qui luat cua vat roi.

b. Chay bi ép (hinh 4-6)

Khi & phan khong gian duéi lan nudc
tran, khong khi bi lan nudc cudn di ma
khong bd sung day du, sinh ra chan khong,
lam cho lan nuée khong d6 duoc tu do ma
bi ép vao gan thanh dép.

c. Chay bi ép sat (hinh 4-7)
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Khi cot nude H tran nhé ma dudi lan nude tran khong khi khong vao dugce tu do,
thi lan nude tran bam sat vao thanh dép ma roi xudng.
Ghi chu: Hai loai chay bi ép va chay bi ép sét
tuy c6 hé sb luu lugng m 16n hon chay tu do,
nhung khong 6n dinh, lan nudc lay dong, hé sd
luu lwong m thay doi. Trong chay tu do thi lan
nudc tran on dinh, hé s6 luu lwong m khong
doi nén dap chay ty do dugc dung lam mot
cong cu do luu lugng trén kénh. Do do, ¢ day
ta di sau xét cho truong hop chay tu do. Pap Hinh 4-7
tran thanh mong chay tu do khong c6 co hep
bén duoc goi 1a ddp tiéu chudn.

4.3.2 Cong thirc tinh lwu lwong ciia dip tran thanh méng tiéu chuin

POINT TCO MEASURE
DEPTH ({H)

.
S
.r!}:'-;:,_ .
e,
w”'r’;’l."'r{l-fﬁ. (-
I{IE\:LE:"? P
s - i v
Hinh 4-8
Theo cong thirc tong quat :
3
Q= mb,/2gH}
Thay cong thuc (4-5), ta co:
3
2\2
0= mb1/2g(H +%j
2g
Rut H ra ngoai ngoac, ta dugc:
JERT I
=mby2g|1+—2 | H?
Q \ g( 2gHj
3
Q=mb\2gH" (4-7)
2
\(b my = M(l-i- i) j
2gH
Tri s6 my duoc xac dinh bé“mg thuc nghi¢m:
= Theo Ba-danh:
2
mg =[ 0405+ 2093 1 o551 (4-8)
H H+P

Pham vi chinh x4c cta cong thirc trén:
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02m <b<2m
024m<P;<1.13m
0.05m<H<1.24m
= Theo Tru-ga-ep : (Quy dinh dung trong quy pham tam thoi):

mo= 0.402+0.054 L (4-9)
1
Pham vi chinh xac: P1 >0.5H va H > 0.1 m
‘Trong cac pham vi noi trén, luu lugng tinh bang cong thire dap tran thanh mong co6
thé chinh xac dén 1%, do d6 dép tran thanh mong ti€u chuan duoc dung lam mét cong
cu do luu lugng trén kénh, chi can do cdt nudc H trén dép 1a co6 thé tinh ngay ra luu
luong.

4.3.3 Anh huéng co hep bén
Ta tinh theo cong thurc:

3
Q=m,b\2gH? (4-10)
Trong do:
m=emy = A;A, (4-11)

Tri s6 m, 6 thé léy theo thuc nghiém ctia Ba-danh.
A = 0405+ 20027 o.osBij (4-12)

2 2
4 =1+ o.ss(%j (HH P J (4-13)
+ 1

4.3.4 Chay ngap

Diéu kién chay ngép:

a) Myc nuoc ha luu cao hon dinh dap:
h,>P hay h,>0

o do: h,=hy-P (4-14) X
b) Lan nude tran ndi tiép ha heu bang ‘ [ p
nuoc nhay ngap hodac khong co nuoc nhay,
dong chay ngay ha luu ddp tran la chay
ém.

Diéu kién tht 2 1a: H¢nh 4-8a

trong do:
z=H-h,; (4-15)

Tra bang hay d6 thi thuc nghiém, ciing c6 thé liy gan ding :
(ij =0,7+0,75
P rg
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Néu diéu kién tht 2 khong thoa mén thi chdy tw do, mic di muc nude cao hon
dinh dap tran, nhung muc nudce ha luu khong anh hudng luu luong tran.
C4 hai diéu kién trén thoa, tinh cong thirc chay ngap nhu sau:

3
Q=0,myb,2gH?* (4-16)
Trong d6 hé s6 ngap tinh theo Ba-danh:

o, =1.05(1+o.2h“j.3E (4-16)
P)VH

Neéu vira chay ngap vura co hep bén:

3
Q=0c,mb\2gH? (4-16)

4.3.5 Pap tran thanh moéng cira tam giac va hinh thang
a. DPap tran ctra tam giac

POINT TO MEASURE
DEPTH [(H)
i ".’f,,'rf..';?-ﬁiuié'-m;';ﬁw e

ik ra,»’\%': ‘:. :_.

il
A

Ciing bang phuong phéap phan tich thir nguyén nhu da lam di v6i dap ctra chir
nhat, ta dugc cong thic tinh luu lugng cua dap tran ctra tam gidc dudi dang:

0 3
0= moz‘g51/2gH2

trong do :
0 Go6c ¢ dinh tam giac.
Thay:
mOth = mtg
Thi:
5
Q=m,2gH"
bat:
Mtg =m, V2.2
Ta duogc:

5
QthgH2 (4-17)
Thuong lam dap véi 0=90°, theo thuc nghiém cia Tomson tri $6 M, luc do
bang:
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M,;=0,316
Thay vao ta co6:
Q=1,4H> (m’/s) (H tinh theo don vi 12 mét) (4-18)
Q=4,427H> (1/s) ( H tinh theo don vi la dm) (4-19)

D¢ chinh xac 1a 1% trong pham vi 0,05m<H<0,25m. Truong hgp H 16n hon
dung ctra tran hinh thang.

b) Pap tran cira hinh thang

Pap tran cira hinh thang duoc ding dé do luu luong 16n qué pham vi dap cira tam
giac, khi khong thé 1am duoc dap ctra chir nhat khong co hep bén.

Bing cach phén tich thi nguyén ta c6 thé thay rang luu luong qua dap ctra hinh
thang van c6 dang nhu cir chit nhat:

3
Q=m,b\2gH?> (4-20)

trong do:
my, : Hé sb luu luong cia dap cira hinh thang, tat nhién phu thudc goc 6;
b 1a chiéu rong day hinh thang.
Thuong lam dap co6 tg(0)=0.25. Goi la dap Xipoletti, theo thuc nghiém cua co:
mg,=0,42
Nén:

3
0=0.42b\2gH>
Hay la:

3
O=186bH> (m’/s) (4-21)
_Cong thirc nay duoc ap dung trong diéu kién b> 3H, P1>0, chay tu do va luu téc t6i
gan khong dang ké.

4.4 PAP TRAN MAT CAT THUC DUNG

4.4.1 Hinh dang mit cit

a. Mit cat hinh da giac: 13 hinh thang, c6 dinh nam
ngang hodc ddc, chiéu day dinh dap trong pham vi: <0 >
0.67TH<d<(2-3)H
Mai dbc thuong ha luu khac nhau. Cac dap nay c6 ciu
tao don gian, dé xay dung béng moi vat liéu bétong, gach
da, gb..., nhung c6 nhuoc diém 14 c¢6 hé sb luu luong nho so
véi cac loai mat cét hinh cong.

Haqh 4-10
b. Mit cit hinh cong
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C¢ dinh dap va mai
ha luu hinh cong, lugn theo ‘l’
lan nroc tran, nén dong
chdy tran dugc thuén, h¢ s6
Iru lugng 16n, dé thao cac
vat troi trong nudc, nhung
xay dung c6 phtrc tap hon.
Dép mit cit hinh cong
thuong c6 hai loai:

- Néu gitra mat dap véi
mat dudi lan nudc tran cod
khoang trng thi khong khi
& d6 bi lan nuée tran cudn
di, sinh ra chan khong, goi ==y
la (}ép hinh cong c6 chan Hinh 4-11
khong.

- Néu lam cho mat dap sat vao mat dudi cua lan nudc tran, khong con khoang
trbng nira thi s& khong c6 chan khéng, goi 1a dap hinh cong khéng c6 chin khong.

4.4.2 Cong thire tinh luu lwgng

Ta dung cong thirc tong quat(4-5):

3
0 = mby2gH;
Trong thirc té, cac dap hinh cong thuong dugc chia thanh nhiéu nhip boi cac mb
tru. Trong trudong hop do, ta quy udce ki hi¢u:
b 1a chiéu réng ctiia mot nhip dap
>'b 13 chibu rong tran nudc cta toan dap.
Vi chia thanh nhiéu nhip nén dong chay tran bi thu hep bén, ta c6 cong thirc tinh
luu luong cua toan dap la:

3
0= ang.mz b\2gH} (4-22)
Theo qui dinh, néu thoa méan diéu kién sau day, thi luu tdc di téi du nho dé co thé

2
awv,

2.g
Q,>4> bH (4-23)

b6 qua cot nude luu toe ma ldy H=H, :

Trong do :
Q. 1a dién tich mat cat dong chay thuong luu dap.

4.4.3 Didu kién chiy ngap va hé sé ngap

Diéu kién chay ngép cua dap tran c6 mat cit thuc dung cling nhu cta dap tran
thanh mong:
a. Myc nwdc ha luu cao hon dinh dap.
hh>Phayhn=hh—p
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b. Dong chay ngay sau ddp la chdy ém, néi tiép véi ha heu bang nwée nhdy ngdp
hodc khong co nuoc nhay.
Diéu kién nay dwoc thoa man khi :

+(5)
_< _
P \P),,

(%j d3 duoc tinh sin va cho & bang ( 14-1), dudi day
P-g

Bang 4-1: Tri s6 phin giéi xac dinh trang thai chay dap mit cit thue dung

wp | 010 {020 030 |[040 [050 |[0.75 |[1.00 |1.5 2.00

035\]0.92 [0.89 [0.87 [0.86 [0.84 [0.86 [0.87 [096 [1.05
0.385 {091 086 |0.84 (082 080 [0.79 (080 [0.83 |0.90
042 1089 (084 (080 |0.78 076 [0.75 10.73 [0.75 [0.72
046 088 1082 |0.78 (076 1074 (071 [0.70 10.73 [0.79
048 (0.8 ]0.80 |0.76 [0.74 ]0.71 [0.63 [0.67 ]0.67 |0.78

o, hé sb thuc nghiém cho & bang 14-2:

Bang 4-2: Hé s6 ngip o, ciia dap c6 mit cit thuc dung.

h, Cp
H, Dap khong c6 chan khong bap co6 chan khong
0.1 0.998 0.971
0.4 0.983 0.845
0.6 0.957 0.723
0.7 0.933 0.642
0.8 0.79 0.538
0.9 0.59 0.39

4.4.4 Anh huéng co hep bén

Trong thyc té cac dap, thudng c6 chiéu rong tran nudc (b nhé hon chiéu rong
song thuong lwu B, ¢ hai dau dap c6 mb (md bén) va trén dinh dép c6 cac md try, chia
dap ra 1am nhiéu nhip. Diéu d6 lam cho dong chay di vao dinh dap bi co hep, chiéu
rong thuc té cta lan nudc tran trén mdi nhip khong phai 1a b ma 1a:

b.=¢b
Hé s6 co hep dugc xac dinh béng thuc nghiém, tinh theo cong thirc :
po1-0260 00 (424
n

trong do:
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n sO nhip dap;
b chiéu rong moi nhip;

% > 1 thi phai Ay % _1 8 tinh;

&mp hé s6 hinh dang ctia md bén, 14y cac trj s6 ghi ¢ hinh dudi day;
Emt h€ s0 hinh dang ctia mo try, lay céc tr1 s6 ghi & hinh dudi day.

nanNn

4.4.5 Céu tao mit cit va Hé s6 luu luong

a. Dap hinh cong khong c¢6 chan khong.

Nguyén tic thiét ké mit cit dap khong c6 chan khong 13 1am cho mit dap an
khop voi mat dudi cua lan nudce chay qua dap thanh mong tiéu chuén, tmg voi mot cot
nuoc H cho trudce, goi la cot nudc thiét ké mat cit; k1 hiéu la Hy.

Tt nhat va duge ap dung nhiéu nhat 13 mit cit do cac 6ng Corigio va Ophixérdp
nghién ctru. Corigio nghién ctru duong cong nudc roi tu do tur dap tran thanh mong,
roi v& mat dap hot 14n vao lan nuée tran.

Ophixérdp vé sau nghién ciru stra chita mit cit Corigio, goi 1a kiéu Corigio -
Ophixérdp. Bang dudi ddy cho toa d6 v& duong tran cua hai loai.

Bang 4-3: Toa d6 duong cong mat dap khong co chan khong v& theo phuong phap Corigio —
Ophixérop

—_ Y
P "7,
Htk . .

Dap loai | Dap loai 11
0 0.126 0.043
0.2 0.007 0.00
0.3 0.00 0.005
0.6 0.06 0.098
1.0 0.256 0.321
1.4 0.565 0.665
1.7 0.873 0.992
2.5 1.960 1.14
3.0 2.824 3.06
4.0 4.930 5.24
4.5 6.22 6.58
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Néu dap cao, ban than dudng cong nay khong du thoa man diéu kién 6n dinh cta
than dap thi tiép theo dudng cong nay 1a mot doan thang c6 do dbc theo yéu cau on
dinh cua than dap. Phan chan dap, chd ndi tiép vo1 san dap co lugn theo mot cung tron
dé dong chay xudng chan dap duogc thuan.

Ban kinh R cung tron nay l4y theo kinh nghiém, cho ¢ bang. Khi dap thap hon
10m thi c¢6 thé 1dy R=0.5P.

Bang 4-4: Bang tri so6 ban kinh néi tiép R & chan dap

w

R(m) 1 2 3 4 5 6 7 8 9
P(m)

10 30 |42 |54 |65 |75 |85 |95 10.6 | 11.6
20 40 (60 |7.8 |89 10.0 | 11.0 | 12.0 | 13.3 | 14.3
30 45 |75 |97 11.0 | 144 | 135 | 14.7 | 15.8 | 16.8
40 4.7 | 8.4 11.0 | 13.0 | 145 | 158 | 17.0 | 18.0 | 19.0
50 4.8 |8.8 120 | 145 |16.5 | 18.0 [ 19.2 |223 |21.3
60 49 |8.9 13.0 | 15.5 | 18.0 |20.0 [21.0 |22.2 |23.2

Phia thuong luu mat cat 1y thuyét néi trén, c6 thé 1am thém mot doan day a, phan
trén c6 mat doc mot géc a dé dé thao cac vat troi trong nudc. Tri s6 avaa tuy theo
yéu cau kién trac cua than dap. Thuong a=45".

Pap dugc thiét ké va xay dung voi cot nude thiét ké cho trudc Hy sé 1a dap
khong c6 chan khong, khi dap 1am viéc véi cot nude bang hodc nho hon Hy. Khi H<
Hy thi dong chay s& ma sat nhiéu hon véi mat dap nén hé s luu lugng giam di doi
chut. Khi dap lam viéc voi H> Hy, thi do lan nudc vong ra xa hon, tdch khoi mat dap,
nén dap sé thanh c6 chan khong, lac d6 hé s6 luu luong ting 1én.

Do nhitng diéu kién trén, hé sb luu luong ctia mot dap cu thé 1am viéc v&i mot
cot nudc nao do duoc xac dinh béng cong thtrc.

M=0C}q.0Oyg. My (4—25)
trong do:
" G : Hé sb do thay d6i hinh dang theo cAu tao khac vé6i dap tiéu chuan, chang
han do tang doan a va goc a va goc f..., tra Bang 14-5;

= oy : Hé so stra chira do cot nudc H khac voi Hy, tra Bang 14-6;
= m, : Hé s6 luu lwong duogc xac dinh cho kiéu dap tiéu chuan:

+  Dap loai I c6 my = 0,504.

+  Dap loai II ¢6 m = 0,48.

Bang 4-5: Hé s6 sira chira hinh dang o4

. Bo P1
o 0 0.3 0.6 0.9 1.0
15 0.888 0.878 0.855 0.850 0.933

15 30 0910 10908 |0.885 0.880 [0.974
60 0.927 10925 |0.902 0.805 |[1.0
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15 0915 (0915 |0.911 0919 10919
45 30 0.953 ]0.950 ]0.950 0.950 |0.956

60 0974 10974 |0.970 0978 |[1.0

15 0.930 |0.930 ]0.930 0.930 |0.933
75 30 0972 10972 ]0.972 0972 |0.974

60 0.998 10998 |0.999 0999 |[1.0

Trong d6 : e 1a d6 dai phan thing dtng ctia mat dap phia thuong luu.

Bang 4-6: HE so stra chira do cft nwéc oy

Ao
15 30 45 60 75 90

0.2 ]0.897 0.886 | 0.875 0.864 0.853 0.842
04 10.934 0.928 10.921 0.914 0.907 0.900
0.6 [0.961 0.957 10.953 0.949 0.945 0.940
0.8 10.982 0.980 10.978 0.977 0.975 0.973

1.2 11.016 1.017 [1.019 1.020 1.022 1.024
1.4 ]1.029 1.032 | 1.036 1.039 1.042 1.045
1.6 |1.042 1.048 | 1.051 1.055 1.060 1.064
1.8 |1.054 1.059 | 1.065 1.071 1.076 1.082
2.0 ]1.064 1.071 ] 1.078 1.085 1.092 1.099

4.4.6 Dap hinh da giac

C6 rat nhiéu kiéu: Chit nhat, hinh thang, da giac bat ky, c6 thé c6 mot phan 1a
duong cong.

Céc loai dap nay cau tao don gian, dé lam, nhung hé $6 luu lugng nho,
m=0,35+0,45. Thuong duoc dung nhiéu vao cic cong trinh thuy loi loai nhé bang vat
ligu tai cho da, gach, go...

Hé s6 luu luong ciia dap mat cat chit nhat, theo Ba-danh:

m= 0.42[0.70 +0.185 %j (4-25)

4.4.7 Cac bai toan vé dap tran mit cit thue dung

Thuc té thudng giai quyét cac bai toan sau day vé dap tran:

a. Biét chiéu rong dap b, cao trinh dinh dap, myc nudc thugng ha luu (tirc biét H va
hy, ), tinh luu lugng Q.

b. Biét chiéu rong dap b, luu lugng Q, muc nudc thuong ha luu, xac dinh cao trinh
dinh dap (tinh H) hodc ngugc lai xac dinh H (tinh ra cao trinh dinh dap).

c. Biét luu luong Q, cao trinh dinh dap, muc nude thuong ha luu, tinh chiéu rong
dap b.

N6i chung cach giai tir cong thirc tong quat.

Ths. Tran Vin Himng 65



Chuong IV Pap Tran THUY LUC CONG TRINH

3
Q=o, .g.m.Zb.\/TQ H?2

Ta c6 thé dé dang rat ra mot trong cac dai luong Q, b, H khi biét cac dai luong
con lai. Tuy nhién vi cac hé s0 6, , € , m nhi€u khi lai phy thudc yéu té chua biét, nén
mot s bai toan phai giai bang cach tinh dung dan.

4.5 PAP TRAN PINH RONG (Broad-crested weir)

4.5.1 Dinh nghia

La dap tran c6 dinh nam ngang, chiéu cao bat ky, mép vao thuong luu c6 thé xién
hoac vuong canh.
Ngudng tran c¢6 hinh dang tiy ¥ va chiéu day dap thoa diéu kién.
(2-3)H<8<(8-10)H
Hay khi P =P, néu dong chay bi thu hep, tru cau, céng & dau kénh khi ctra cong
kéo 1én khoi mat nude .

4.5.2 Hinh dang dong chay trén dinh dip

a. Khi chiéu day dinh dap thay doi
Quan sat cac dang dong chay qua dép tran c6 ngudng (P>0), khong co hep, chay
khong ngép va cé chieu dai thay d6i nhu sau:

¢ hc Y hk

o 4n SIS

Hinh 4-12

¢  2H< 3<4H: myc nudc cit hy trén dinh dép, 13 truong hop qua do tir dap tran
thuc dung sang dap tran dinh rong.

¢  3H<3<8H: c6 muc nudc co hep thap hon do sau phan gidi (h.<hy), duong
muc nude dang 1én nhung h<h,. Pay 1a hinh thtrc chay dién hinh dap tran dinh
rong. (Hinh 4-12)

¢  &=(8+10)H: dong chay khong du nang lugng dé duy tri trang thai chay xiét
trén toan bo chiu dai dap. Nén phan trudc 13 chay xiét theo dudng dang, c6
nude nhay song trén dap va phan sau 1a chay ém.

¢  §>10H: C6 nudc nhay séng trén dap dan 1én phia thuong luu dé 1én mat cat co
hep. Pay co thé xem trudong hop dang dong chay qua do chuyén qua doan
kénh ngin.

b. Anh hwéng ciia mwc nwdce ha luu.
Xét cac che do chay ung vai chiéu dai dap dién hinh, khi myc nudce ha luu dan
tang 1én nhu sau:
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¢  Khi muc nudc ha luu cao hon ngudng, nhung chua cao lim thi dong chay c6
nuoc nhay ngap hay nhay song ngoai dap. Luc nay myc nudc ha luu khong
anh hudng gi dén ché do chay qua dap.

o 4 4n L

Hinh 4-13

¢  Tang myc nudc ha luu téng’dé’n khi c6 nhay song lan truyén dén dinh dap,
phan trudc van con chay xiét va phan sau chdy ém c6 song. Luc nay dong
chay tu do méc du h,, kha 16n. (Hinh 4-13)

¢  Tiép tyc ting muc nudc cho dén khi nudc nhay séng ngdp mit cit co hep, muc
nuéc ha luu anh huong dén luu luong chay qua dap.

¢ Sau do tiép tuc tang myc nudce ha luu thi dg sau trén dinh dép tang dan, bién
d6 song giam, tién tdi myc nudc trén dinh dap nam ngang thap hon ha luu mot
do cao z, got la o cao hoi phuc. (Hinh 4-14)

e 2 3
z Az BV,
K [ H|=> ‘
___________________________________________________________________________________________________________ - K
h h, hy,
_________________ Y Y
P P
l/f L V77 a4 n f Y, e
0 2 ;
Hinh 4-14

4.5.3 Cong thirc tinh luu lwgng cua dap tran dinh rong chay khong ngap.

_ Viét phuong trinh Bernoulli qua hai mét it (0-0 ) va ( 2-2) va lay dinh dép lam
chuan. Theo so do6 hinh (4-14). B6 qua t6n that 06t nudc trén dinh dap. Ta co :

2

H+%% 2g h+—+Z§

thay (4-4) vao dugc:  H,=h+ (05 +>.¢ );_g

Ja+d¢
Ta duogc: v=p2g\H,—h
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Viy cong thtc tinh vé dap tran dinh rong 1a:
0= Av=p\[2¢(H,~ )
Néu mit cat dap 1a hinh chur nhat:
Q= @bh\2g(H,—h)

Ta c6 thé bién d6i cong thirc nay dé vé dang cong thirc chung ctia dap tran.
h h),.>
=pb— [2g|1-— |H?
O=¢ H, g ( Ho) 0
h

bat k=—o
HO

3
Nén O =pkJ1-kb\2gH?
Va dat m=k1-k
Cong thirc tré vé dang chung cua dép tran:
3
0 =mb\2gH; (4-26)
Khi thoa méan diéu kién:
Q,>4) bH

2
av,

C6 thé bo qua cot nude luu tbe lay Hy=H.

m=f(co hep, ngudng dap, hinh dang mo. . .)
Theo qui dinh tam thoi by dung bang phu luc (4-1) tra m, c6 m dung bang tra ra
¢, nhu sau:

Bang 4-7: Quan hé gitra m va @,
m| 03 /0311032033034 035|036 | 037 | 0,38 |0,385
¢, | 0,77 { 0,81 | 0,84 | 0,87 | 0,9 | 0,93 | 0,96 | 0,98 | 0,99 1

Tri s6 m lay trong khoang 0,32 dén 0,38; thuong lay m=0,35.

4.5.4 Pap tran dinh rong chiy ngap.
a. Piéu kién chay ngip

h, >(h} —0.75 - 0.85
H, 0/pg

h—"{ﬂ] _12-14
no )

b. Cong thirc chiay ngap
Viét phuong trinh Bernoulli mit cat (0-0) va (2-2)
Va lam tuong tu nhu khong ngap. Ta co6:
O=¢,A\2g\H,—h
Néu 14 hinh chir nhat A=bh
va h=h, - z, (4-27)
Nén :

0= ¢7nb(hn Z )\/2g(H0 —h, +Zz) (4-28)
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~ Docao héi phuc Z, ¢6 thé xac dinh theo cach, viét phuong Becnuiy qua hai mit
cat (2 -2) va (3- 3). Ta co:

2 a 2 P
29 ,+——"+h, lay:o=o,=1
Theo Borda, ta co:
2
hW — (V_vh)
2g
2 . 2
Viy: A /Y
2g 2g 2g
Rut gon ta dugc:
z,= Vi (V_Vh) (4_29)
g

Trong trudng hop don gian c6 thé bo qua z,. Tri s6 nay co thé tra do thi cua
Cumin. Ta c6 thé tinh gan dung.
Zzza.hk
Trong d6 c6 thé 1ay gan ding &= 0,1 dén 0,2.
Ngoai ra theo qui pham tam thoi, tinh cho cac cong dong bang co thé tinh z, theo
cong thuec:
h

M3
z, = o.3-hkh— h, (4-30)
3,221 ~365

k
trong do6 :
hy, d0 muc nude ha luu cong trinh ;
hy d0 sdu phén gi6i trén Gmg véi chiu rong dap tran.
Déi voi cdng ddng bang chénh 1éch myc nude Az=0,1 dén 0,3.

4.5.5 Cac bai toan vé dap tran dinh rong

Trong thuc té thuong phai giai quyét cac dang toan sau day:

1) Biét chiéu rong dap b, cao trinh dinh dap va myc nudc thuong ha luu (P, Py,
H, hy), tinh luu luong Q.

2) Biét luu lugng Q, cao trinh dinh dép, myc nudc thugng ha luu (P, Py, H, hy),
tinh chiéu rong dap b.

3) Biét luu luong Q, chiéu rong dap b, muc nude ha luu hy, tinh cot nude thugng
luu H (x4c dinh cao trinh dinh dap khi biét muc nudc thuong luu hoac xac
dinh muc nudc thuong luu khi biét cao trinh dinh dap).
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Nk WL —

10.

O OO oD O A0 o

oo o

CAU HOI LY THUYET

Dinh nghia dap tran.

Co s0 tinh téan cac loai dap tran 1a gi.

Cong thirc tinh dap tran phu thudc yéu t6 chinh nao.
Céc thong sd (tén cac bién) tinh téan dap tran.

Phén loai ddp tran ( theo chiéu rong, hinh dang ctra, hudng tran, ché do chay. .

Phan loai chinh cac lgai dap tran theo la gi.
Dap tran thanh méng. ,
Hinh dang dép, cac thong so6

. Cong thtrc tinh.

Diéu kién trang thai chay va gia tri tinh toan.

. Hé s6 luu luong.

Cong tinh dbi véi tran cira tam gic.
Ung dung

Dap tran thyc dung.

Hinh dang dap, céac thong sO

. Cong thtrc tinh.

Diéu kién trang thai chay va gia tri tinh toan.

. Hé s6 luu luong.

Cong thure tinh co hep

ung dung

Dap tran dinh rong.

Hinh dang dap, céac thong s0.

. Cong thtrc tinh.

Diéu kién trang thai chay va gia tri tinh toan.

. Hé s6 luu luong.

ung dung

Phan biét dap tran thuc dung khac cac loai dap tran khac nhau nhu thé nao.

-)
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BAI TAP

BAI 1: Tinh luu luong qua dép tran c6 chiéu day dinh dap &= 0,2m. Chiéu rong dap
tran bang chiéu rong kénh dan thuong luu: b =B = 1m. P cao cia dap P =P1 = 0,5m.
Cot nudec H = 0,5m va do sau sau dap h, = 0,7m .

BAI 2: Trén kénh rong B = 1,5m, nguoi ta xay mot dap tran thanh mong ctra chur nhat
coP=P= 0‘,6m. Do sau nuc’gc ¢ ha luu bang hh = 0,8m ‘

Tim bé rong dap b d€ khi thdo luu lugng Q = 300l/s thi cdt nudc tran bang
H=0,5m .

BAI 3: Cho mét dap tran thanh méng c6 P =P1 =0,5m; b = 0,6m.
Yéu cau xéac dinh cot nudc H trude dap khi Q = 0,4 m3/s trong hai truong hop sau :
a./B=1m; h,=0,7m.
b./B=0,6m; h;=0,5m.

BAI 4:
Tinh luu lugng qua dap tran thanh mong ctra chtr nhat c6 b=B=0,5m; P=P,=0,35
m; H = 0,4m. Do sau ha luvu:
a./h,=0,45m .
b,/ h,=0,55m .

BAI 5: bé nang cao myc nudc tudi trong kénh rong B = 2m ¢6 luu lugng Q=1m3/s,
do sau tuong tng trong kénh ha luu la hh = 0,8m, nguoi ta thd mot hang phai cao
P=P,=0,4m. Phai day &= 0,1m.

a./ Tinh chiéu rong tuyén tran b dé nang myc nude thuong luu 1én d6 sau hthuong =
Im

b./ Vi chidu rong va chiéu cao cta phai nhu trén , tinh d sau thuong lwu khi luu
luong 1a Q = 0,8 m3/s va d¢ sau twong ing trong kénh ha luu 1a hh = 0,7m .

BAI 6: Pap tran thuc dung hing cong khong c6 chin khéng kiéu Origio-Ophixérdp
loaiI, cao P=3,8m, P1 =3m, c6 nam nhip, mdi nhip rong b = 8m. M4 bén va md tru
vudng canh. Song thuong Iuu rdng B = 70m .

a./ Tinh luu lugng khi H = Hyg = 2m; d0 sau ha luu hh = 4,1m;

b./ Tinh luu lugng khi H = 1,6m, d0 sau ha luu h, = 3,85m.

BAI 7: Dap tran c6 P = P1 = 8m, chia lam bay nhip. M4 bén va md tru luon tron. Luu
luong thiét ké QTK = 300 mj/s; cot nudc thiét ké HTK = 2m; myc nude ha luu thép
hon dinh dap. Song thuong luu rong B = 80m.

a./Tinh chiéu rong b va v& mit cat dap hinh cong khong chan khong kiéu Corigio-
Ophixérdp loai IT, ¢6 (=450 ; (=600;1/P1 =0,9.

b./ Néu lam dap hinh cong c6 chan khong dinh enlip v6i a/b = 2; r = 1,5m thi rut
ngan duoc duong tran 1a bao nhiéu?

BAI 8: Dé nang cao muc np:é’c trén song, ta xay dung mot dap tran thyuc dung hiph
cong khong c6 chan khong gom 10 nhip, rong b = 10m. Cao trinh myc nudce thiét ké ¢
thuong luu 1a Zx = 20m; luu lugng thiét ké QTK = 1580 m3/s. Song rong trung binh
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B = 160m. Muc nudc ha luu tmg véi QTK 1a Zh = 14m. P4y song thuong, ha luu déu
& cao trinh 12 6m. Pau md tron.

a./ Yéu cdu xac dinh cao trinh dinh dap

b./ V&1 dap da thét ké nhu trén, néu muc nude thuong luu & cao trinh Zt = 23m va
Zh= 18m, thi luu lugng 1a bao nhiéu?

BAI 9: Nhu bai 8: 14-14, nhung dap hinh cong c6 chan khong dinh élip a/b = 2.

BAI 10: Tinh luu luong qua dap tran hinh cong khong c6 chan khong kiéu Corigio-
Ophlxerop loai I ¢c6 P =P1 = 3,8m; tong chiéu rong cac cira tran 1a 90m, chia lam chin
nhip mo dau tron. Biét H = Hyg = 2,4m, hh = 5m.

BAI 11: Pap tran thyc dung khong c6 chan khong loai IL, c6 (=750; (=600; I/P1=1
¢ bay nhip mdi nhip rong 5m. M6 try day 0,7m, md bén luwong tron, mé try hinh nita
tron. Pap cao P = P1 = 8m. Muyc nudc ha luu thip hon dinh dap. Song thuong luu rong
B = 503m. Cot nude thiét ké mat cat dap 1a HTK = 2m. Tinh cdt nudc tran khi thao Q =
300 m”/s.

BAI 12: Pap tran chin ngang mot dong song rong B = 70m dé nﬁng muc nudc trong
mua can dén cao trinh 36,5m, luu lugng thao 1i 16n nhét Qmax 440m’ /s, va muc nuoc
16n nhat cho phép ¢ thuong luu 1a Z,,= 38m. Tinh chleu rong dudng tran bt co thé
xdy dén cao trinh dang nudc binh thudng 36,5m va sb doan dap phai lip cira dé ha
thap dinh tran xudng cao trinh 34m. Mdi cira rong b=6m. Mé day e= 1m, dau tron .

Poan dap tran xdy dén cao trinh ding nudc binh thuong lam theo kiéu Corigio-
Ophixérﬁp loai I, m, = 0,49 ; doan lép cura ¢6 dinh day (= 2,5m ; m =0,44 . D4y song
O cao trinh 29,8m . Muc nudc ha luu ing vo1 Q. 12 33,6m.

BAI 13: Tinh luu luong qua déap tran dinh rong cta chir nhat, c6 B=b=3m, ngudng
vuong canh cao P=P1=0,8m. C4t nudc trude dap H =2m. Chi€u sau ha luu hh=1,3m .

BAI 14: Pap tran dinh rong, vira c6 ngudng, vira c¢o co hep bén. Ngudng vudng canh,
P=P1= 0,5m, ctra vao lugn tron ban kinh tuong canh r = 1m, rong b=3m, cdt nudc tran
H = 2,4m, Chiéu sau kénh ha luu hh=2,5m. Kénh thuong luu rong B=5m. Tinh luu
luong khi :

a./Bo6 sau kénh ha luvu hh = 2,5m

b./D0 sau kénh ha luu hh = 2,75m

¢./D0 sau kénh ha lvu hh =2 .2m.

BAI 15: Cong rong b= 4m, dai 15m, dat trén kénh rong B=10m, day cdng ngang bang
day kénh. Tuong canh luon tron voi ban kinh r=0,4m. Khi luu lugng Q = 30 m’/s thi
do sau ha luu 1a hh= 2,5m. Tinh d6 sau trudc cong.

BAI 16: Trén kénh hinh thang day rong 12m, m= 1, xdy mot dap tran dinh rong hai
cira chtr nhat. Tuong canh va mé gitra luon tron voi r=0,4m. DPau ngudng cong tron
véi r'=0,26m - trén mit cat doc, nguong cao P=P1 =0,52m.
Xac dinh chiéu rong can thiét ciia mdi ctra dé thao duge luu luong Q =50 m’/s voi
do sau thuong luu 3,12m va do sau ha luu 2,72m .
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BAI 17: Tinh luu luong qua dép tran dinh rong ctra chir nhat, c6 B=b=3m, ngudng
vuong canh cao P=P1=0,8m. C4t nudc trudc dap H =2,03m. Chiéu sau ha luu
hh=1,8m.

BAI 18: Tinh luu lugng qua dap tran dinh rong c6 hai cira chir nhat, mdi cira rong
b=6m, day céng ngang bang day kénh, md giita day 1m, ddu mé hinh nira tron, tuong
canh lugn tron, kénh thugng luu rong 20m. Cot nude trude dap H =2,6m. Chiéu siu ha
Ivu hh=2,4m .

BAI 19: Dap tran dinh rong cao P = P1= 1m, rdng b= 24m, kénh thuong luu mat ct
hinh thang , day rong 30m, m=1,5 . Tuong canh xién goc 45° véi truc dong chay. Mit
cit dap vudng canh. Tinh d§ sau kénh thugng luu khi luu lugng Q = 80 m'/s , va do
sau kénh ha luu la hy=1,75m .

BAI 20: Trén kénh hinh thang day rong b= 8m, mai déc m=1, xay mot céng chr nhat
khong ngudng, tudng canh xién goc 45°. Tinh chiéu rong cdng sao cho véi luu luong
thiét ké Q=25 m’/s, dd sdu ha lwu hh =2,2m, thi tao nén do chénh muc nudc thuong ha
Ivula Az=0,3m .

BAI 21: Cong diéu tiét trén kénh co6 luu lwong Q, ¢6 n cira mdi cira rong b, day cong
ngang bang day kénh ¢ cao trinh 3,5m. Myc nu6e thugng luu 6m, myc nude ha luu
5,75m. Kénh c6 mat cét hinh thang, day bang bk, mai déc m. Pau cbng c6 tuong canh
mo rong voi goc 6= 45°, Cac md c6 dau nhon goc 900. Tinh chiéu rong b va sb ctran
voi cac tri sb Q, by, m, cho & bang duéi day, chu 1y mdi ctra khong rong qua 4m.

T™H| 1 |2 |3 |4 |56 | 789110111213 |14
Q |17.2208 | 21,4 [ 224 350 | 39.8 | 44,0 | 46,5 | 63,0 | 56,5 | 63,0 | 70,0 | 73,5 | 88,0

by |6 5 8 9 10 |10 [12 [13 [15 [15 [15 |16 |20 |20
m |1 2 15 |15 |15 |2 2 2 15 |15 |15 |15 |2 2

BAI 22: Trén dap tran ctua ho chira bd tri mot doan ctra tran thép, rong b, cao P =P,
ngudng vudng canh, khong c6 hep bén.

a./Biét cao trinh day kénh trudc va sau dép 1a (0,00), cao trinh myc nudc thio li
thiet k€ thuong luu 1a Zry, cao trinh muc nude ha luu tugng Uing 1a Z'ty, luu luong
thdo 1a Qrx. Xac dinh chiéu cao ngudng P vdi cac tri s6 Qrg, b, Zrk, Z'tx cho dudi day

b./ V6i chiéu cao ngudng P da tinh & trén, Tinh luu lugng thdo 16n nhat Qmax, biét
muc nudce thuong luu 16n nhat 1a Zmax va myc nude ha luu tuong ung 1a Z'max.
TH| 1 | 2 [ 3 4|56 7|8 ]9 |10]11]12]13]14
b 6,0 165170 |72 |74 |75 |78 |80 |82 |84 |85 |88 |90 |92
Qr |54 |58 [54 |67 [685[472]71,0]64,5][780]795][720 125 [985 0955
K
Zr |45 14,6 |47 |48 |49 |50 |51 (52 |53 (54 |55 (56 |57 (58
K
Z'v LS 1,5 1,5 12,0 125 (3,0 (28 (3,030 (32 (32 |38 (39 |35
K
Zma | 5,6 15,6 |58 |57 |60 |64 68 [65 |64 |70 |68 |63 |64 |68

7w (2,8 12,7128 [3,6 3845 (49 (50 |50 |54 (52 |48 |49 |52

a
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Chuong V

NOI TIEP VA TIEU NANG

(Transitions and energy dissipators)

5.1 NOI TIEP DONG CHAY O HA LUU CONG
TRINH

C6 hai hinh thire nbi tiép:

- Hinh thirc ndi tiép & trang thai chay day. Trang thai chay day la trang thai ma
lru tdc 16n nhat cua dong chay xudt hién ¢ gan day kénh dan.
- Hinh thirc nbi tiép chay mat xay ra & ha luu c6 bac thang ding.

5.1.1 Noi tiép chay day

Tuy theo d6 dbc day kénh din, dong chay binh thuong ha luu cong trinh 6 thé 13

chay ém (i<iy) hay chay xiét (i>iy)
a. Dong chdy ha luu la dong chdy ém

Dong chay d6 xudng ha luu hinh thanh mit cit co hep (c-c), dd siu co hep ludn

nho hon d¢ sau phan gioi (he<hy). Nhu vay dong chay qua cong trinh la chay xiét ndi
tiép ha lIuu 1a dong chay ém, bat budc phai qua nudc nhay.

Bién luén vi tri nudc nhay, gid st h’=h, ta tinh do sau lién hi¢p h.” so sdnh vo1 do

sau ha luu hy, ¢6 3 truong hop xay ra:

¢

h.” =hy, 1a nudce chay tai chd, lic nay ning lugng thira cia dong chdy thuong
lru s& duoc tiéu hao gan hét bang nudc nhdy. Sau nudc nhady, nang lugng con
lai cua dong chay thuong luu sap xi nang lugng cua dong chay trong long dan,
nén nudc nhay s két thic & mat cit cd do sau lién hi¢p bang do sau ha luu.
h.”’<hy, 1a nuéc nhdy ngdp, nang lugng thira ctia dong chay thugong luu khong
du dé tiéu hao bang nudc nhay tai chd.

h.”>hy, 1a nude nhay phong xa, dong chay thuong luu khong thé tiéu hao hét
nang luong thira bang nuéc nhay tai chd, nén phai tiéu hao phan ning lugng
con lai bang ton that doc dudng qua doan duong nude dang dang ¢, va nudc
nhay. Sau nudc nhay ning luong cta dong chay gan bang ning luong cia
dong chay binh thuong ha luu. Tire 14 d6 sau lién hiép sau nude nhay bang do
sau binh thuong ¢ ha luu.

Ta c6: h” = hy, két hgp ham s6 nudc nhay tinh ra h’=h,’

b. Dong chdy ¢ ha lwu la dong chdy xiét

Dong chay trong kénh dan 1a dong chay xiét, nén dong chay qua cong trinh

xuong kénh dan s€ khong c6 nudc nhay. So sanh d6 sau co hep va do sau ha luu cong
trinh, ta c6 cac dang noi ti€p sau:

¢
¢

he =h, hinh thanh dong chay déu
hc > hy, hinh thanh duong nuéce ha b,
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¢ hc<h, hinh thanh dudng nudc dang ¢, ndi tiép dong chay déu. Trudng hop
nay, luu toc thuong rat 1on sinh ra x61 16 ha luu cong trinh.

5.1.2 Hinh thirc chday mat

Trang thai chay mit 13 luu toc 16n nhét ctia dong chay xuat hién & gan mit tu do.
Chi xay ra khi & chan cong trinh vé phia ha luu c6 béc thang dimg hay miii cong.

Trong phan dudi ddy ta chi dé cap dén tiéu nang cho chay day vi gay x6i 1o
nghiém trong hon chdy mat.

5.2 HE THUC TiNH TOAN CO BAN CUA NOI TIEP
CHAY PAY

Tinh toan ndi tiép ha luu cong trinh bao gdm
¢  Xac dinh dg sau co hep h,
¢  Xac dinh d¢ lién hi€p voi he 1a h.”
¢  Sosanhh.” v6ih, dé biét tinh hinh thirc nbi tiép.
Néu 1a hinh thtrc nhay phong xa thi gidi quyét tiéu nang ha luu cong trinh.

5.2.1 X4c dinh h, va h”

Pé don gian, ta xét bai toan phang va dong chay thay d6i dan nén 4p suét phan bd
theo qui luat thuy tinh.

Viét phuong thinh Bernoully qua hai mit cit (0,0) va (c.c) ldy ddy kénh ha lwu
céng trinh lam chudan.

——
7T 1
Ea E ! F\JHF:’?-"'_F_PT_
PR ol !
. & J:-l-”""-" |
H-\'\-\. ‘f- —
' RL;F ! i _+
et = H
Haqh 5-1
Po QY p :
Zo L= S hw
r o 2g 4 g
Ta co:
_ — P P P Ve
zo=P+H; z=h; ===~ hw= 4
ryor oy 2 2g
bat:
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2
E,=pP+H+5%
2g
Trong do:
- Eo ning luong don vi cia dong chay thuong lwu so véi mit chuén;
- P chiéu cao dap so voi ddy kénh ha luu;
- P, la &p suat khi quyén;
- YE1a hé ton that nang luong dong chay qua tran, duoc xac dinh bang thuc
nghiém.
Thay tat ca cac gia tri trén vao phuong trinh Bernoulli, ta duoc

ayv: v v
E =h +——=+ “=h +\a, + <
o c 2g zgzg c ( c zg)zg
Pt Y-
®
VZ
Nén: E,=h, +—— (5-1)
, 289
Ta biét: Q =Acvc
2
Vay: E,=h +E,=h, +% (5-2)
2897 A;

Do do: O=pd 2g(E, —h)) (5-3)

Phuong ‘grinh nay la phuong trinh co ban thur nhat dé tinh ndi tiép thuong ha luu.
Tu do ta co thé Xé~C dinh d6 sau co hep h.. ’ q
‘ Néu kénl} dan ¢ ha luu 1a kénh chir nhat hay kénh c6 day rat rong thi co6 thé dua
vé bai toan phang.
Ta co: q= % (5-4)
Trong d6 : q luu lugng don vi; (m?*/ 5)
b chicu rong cua kénh dan. (m)
Vi vay (5-2) va (5-3) c6 thé viét lai:
2
q
E=h +——— 5-5
A Yy (5-5)

q=0h.2g(E,~h,) (5-6)

Phuong trinh co ban thr hai dé tinh ndi tiép thuong ha luu 1a phuong trinh nudce
nhay, xac dinh dd sau lién hi¢p nudc nhay.

2 2
%4‘)’1141 :ﬂ*‘yz/lz (5-7)
g.4 g.4,
Trong truong hop mat cat chir nhat 1a phuong trinh:
' 2
=" 1B (5-8)
2 gh'

Dé x4c dinh dd sau co hep h, va do sau lién hi¢p véi he 1a h.”, st dung hai
phuong trinh (5-3) va (5-7), néu bai toan phang thi véi hai phuong trinh (5-6) va (5-8).
Khi biét E,, Q, ¢ ta c6 thé tinh duoc h, va h.”.

Biét h,” so voi hy, ta ¢6 thé xac dinh dugc hinh thic nbi tiép.

Heé s6 luu tde ¢ danh gia ton that ning lugng cta dong chay qua cong trinh, c6
thé 14y cac tri s theo bang ctuia Pavolopski. Hay ldy gia trj trung binh ¢ =0,95.

Tinh do sdu co hep h, tir (5-3) hay (5-6) phai lam bang cach tinh dang dan.

O day gi6i thiéu phuong phap LI Agordtskin ap dung trong bai toan phang.

Ths. Tran Vin Himg 74



Chwong V Néi Tiép va Tiéu Nang THUY LUC CONG TRINH

bat : = h (5-9)
EO
. (5-10)
EO

Thay (5-9) vao phuong trinh (5-6) sau khi bién dbi ta co:
3

q= ¢.TC.E051/2gil—rC ’

hay:
qi= 2gt.41-17, (5-11)
P.Eg
bat : F(Tc)z\/grc -7, (5-12)

Do d6, tir (5-11) viét lai
F(z,)=—1 (5-13)

3

0.E;
Thay ( 5-9) va ( 5-10) vao ( 5-8 ) va sau khi gian lugc ta dugc :

7. :0.51’{ /1+16.(p21;l—1} (5-14)
C

Nhu vay vé6i hé s6 ¢ xac dinh, mdi tri s6 F(t,) s& trong tng v4i mot tri s6 1, va
mot tri s6 1.

LI.A gordtskin da 1ap thanh bang tinh sin quan hé 1. va t.” theo biéu thirc (5-12)
va (5-14) tng v6i tri s6 ¢ thudng gip tir 0.85 dén 1.0 Phu luc 5-1.

5.2.2 Xac dinh hinh thirc va vi tri nwéc nhay

Véi bang d6, khi biét q, Ey va o ta tinh F(t.) theo (5-13) rdi tra phu luc ta s& dugc

cac gia tri 1. va t.”, tu d6 tinh duoc:
h. = 1..E (5-15)
h,” =1.”.E, (5-16)
Co6 h.” ta so sanh voi hy, dé két luan v& hinh thirc nuée nhay:
¢  Néuh.=h, nuéc nhay tai chd.
¢  Néuh,<h, nuéc nhay ngap.
¢ Néuh.”>h, nudc nhay phong xa.

Viéc xac dinh vi tri nudc nhay, tinh chiéu dai doan dong chay xiét trude nude
nhay c6 ¥ nghia thyc tién quan trong.

Ta biét trong hinh thirc nudc nhay xa, d6 sdu sau nudc nhay chinh 1 d6 sdu dong
chay binh thudng & ha luu hy,. Tir phuong trinh nude nhay, ta ¢6 thé tinh dugce do sau
trudc nude nhay hy’.

Nhu ta da biét hy” > he.

Doan dong chay xiét trude nuée nhay, c6 dJ sdu ¢ mat cat trén 1a h, va do sau &
mit cit dudi 1a hy’. Biét hai d6 sau do, ta dung phuong phap tinh dong khong déu sé
xéac dinh duoc chiéu dai Ip ( chiéu dai phong xa ).
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5.2.3 Giai quyét tiéu niang ha luu céng trinh

Khi dong chay qua cong trinh, ndi tiép sau ha luu xay ra hién tugng nudc nhay
phong thi bt budc phai dua ra giai phap thich hop nham tiéu hao niang luong thira dé
tranh x61 16 ha luu cong trinh goi la giai quyet tiéu nang.

Giai quyét tiéu nang bang giai phap bd tri cac cong trinh sao cho lam tiéu hao
nang luong dong chay hay noi cach khac 1a 1am tang nang luong ¢ ha luu cong trinh,
tue 1a 1am tang myc nudc ha luu. Dé lam tang muc nudc ha luu gidi phap 3 cach nhu
sau:

¢  Ha thap day kénh ha luu phia sau cong trinh goi 1a ddo bé tiéu ning.
¢  Xay tuong can dong chay phia sau cong trinh goi la xay tuong ti€u nang.
¢  Trong trudng hop ning luong dong chay rat 1on hai bién phép trén khong dat
hiéu qua thi két hop ca hai goi 14 bé tudong két hop.
~ Dudi day trinh bay céch xac dinh d6 sau dao be, chiéu cao tuong hay bé tuong
két hop.

5.3 Tinh chiEu siu bE tiéu ning

Gia thiét chiéu cao cong trinh, muc nudc thugng luu, luu luong don vi qua cong
trinh va quan hé luu lugng vé1 muc nudce ha luu 1a da biét.
Ta biét rang luc chua dao bé (long dan ha luu cong trinh Z,) thi cot nudc thuong

luu so véi day ha luu la
2

Ey=E+ % (5-17)
2g
U'I}g vo1 Ey, ta tinh dugc do sau co hep h, va do sa lién hi€p véi no h,.”.
Neéu: h.” > hy,
i i R
Az
L s T+
1 WOND e h
| L P
r d
f
L
Hgqh 5-2

Ta can phai dao siu ddy cong trinh xuéng mot do sau d (cao trinh Z, ) trén mot
chiéu dai I, tao thanh mot bé tiéu nang. Hinh 5-2

Pao bé sao cho: hy >h,”

Trong thyc té dé dam bao van dé vé kinh té va ki thut (nudc nhay trong bé hay
nhay tai chd), ngudi ta dao bé (chon chiéu sau d) sao cho:

hy=ch.”’ (5-18)

Trong do: 0=1,05+1,1

Vi néu liy o cang 16n thi bé dao cang sau, hiéu suit tiéu niang cang kém. Nhung
néu léy o = 1, thi nuéc nhay khong 6n dinh vé vi tri, khi tién 1én truée gén cong trinh,
khi 1ui vé phia sau ha luu cong trinh.
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Tr so d6 (5-2), do siu trong bé ciing ting 1én la:
hb = hh +d+ Az

Thay (5-18) vao cong thirc trén rut d ra ta dugc:
dza.h;'—hh—Az (5-19)

¢ Nhu vay xac dinh d6 sau dao bé d theo cong thtrc (5-19), thi:

- h.”’ da tinh dugc nhu da noi ¢ trén;

- hy dd sau ha luu, theo do dat hay tir thuy luc thuy van c¢6 dugc;

- o lay gia tri theo hiéu qua kinh té nhur trén;

- Do d6 can 1ap cong thic xac dinh Az.

¢ Xdc dinh Az

Ta xuét phat tir gia thiét gan dung 1a coi so dd dong chay di ra khoi bé nhu chay

ngdp qua dap tran dinh rdng. Az dugc coi 1a @ chénh muc nudc thugng luu dap(la
muc nudc trong bé) vo1 myc nudc trén dap (1a myc nude ha luu hy). Vay ap dung cong
thirc chay ngap qua dap tran dinh rong:

q=9¢'h\2g.Az, (5-20)
trong do :

@’ 13 hé sb luu tde & ctra ra cta bé, c6 thé lay khoang: ( 0.95 -.- 1.00)
Az, 1a @6 chénh cot nudc & cira ra ciia bé, ¢ tinh dén cdt nudce luu tde tién gan
(Iuu toc trung binh trong bé )

ta co: Azg= Az + L% (5-21)
2g

Tir (5- 20) va (5-21) ta cé:

2 2
q v,

T2gp”H 2g
ma luu tée trong c6 thé tinh gan dung bang:
v, =24 -4 (5-22)

b =—
h, o©.h,

PV R S 5.23
2g[<¢-hh>2 <a.h:>2] =)

¢ Chu y: Khi dao sau xuéng mot doan d= Z, - Z, thi ¢§t nudc thugng luu so voi
day bé s& ting 1én (vi ning luong thuong luu so véi day kénh ha luu):
2
EO’ = E + d + %
2g

Do Ey’ ting Ién, nén h, s€ gidm di, hc” s€ tang 1én. Ta ky hi¢u he” img véi khi cé
bé 1a (he”).

Az 14 6 chénh muc nudce chd ra khoi bé ciing thay doi theo h,”’

Tuy nhién, do hy tang nhiéu hon (h”) nén véi mot do sau d da 16n, ta co thé co:

hb = hh +d+Az > (hc’,)

Hai cong thire (5-19) va (5-23) chil yéu dé tinh chiéu sau bé tiéu ning. N6i chung
phai tinh bang phuong phép thir dan vi Az va he” lai phy thude d. C6 thé tinh theo cac
budc sau day:

1. Tinh d gan dtng lan thi nhat theo biéu thirc:
d; =h.” - hy
hodc gia dinh mot tri s6 xap xi tri s6 trén.

vay:
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2. Vi chiéu sau d; da chon, tinh d6 siu co hep (h,) va dg sau lién hi€p ( hc ) theo
cot nuée By’ = Ey + d; bang cac phuong phap da trinh bay.
. Tinh Az theo (5-23)
. Tinh chiéu sdu d ctia bé theo (5-19)
5. Néu giatrid tinh ra bang hay gan bang tri s6 d, da chon thi viéc chon d; da dung
va d6 sdu bé can dio. Néu hai gia tri chua bang nhau, can lay gia tri d tinh lai lan
nita theo trinh tu nhu trén cho dén khi két qua hai 1an lién tiép xap xi bang nhau.

B~ W

5.4 TINH CHIEU CAO TUONG TIEU NANG

Trong truong hop nay, ta gitt nguyén cao trinh day kénh ha luu va xay mot tuong
chin ngang dong chay, nudc trudce tudng s& dang 1én va c6 do sau 1a hy > hy, . Néu lac
khong lam tuong ta cé hy, < h.” (d0 sau lién hi€p vdi h,), tirc cd nudc nhay xa ¢ ha luu
cong trinh thi sau luc lam tudng, ta c thé dat duoc hy, > h.”, nghia la c6 nudc nhay
ngap trong bé tiéu nang. Nhu vay, chiéu cao tudng C duoc dinh ra xuat phat tir diéu
kién:

h, = ch.” (5-24)
Trong do : c=1.05+1.10
Tu hinh v¢ ta thay: h,=C + H; (5-25)
Ho
P ke 'iF hi
L 4
|:_
Lk
Hqh 5-3

Trong do:
- C  chiéu cao tudng;
- H; c0t nudce trén tuong ti€u nang.
Thay (5-24) vao (5-25), ta duogc:
C=ch —H, (5-26)
Gia thiét ré“mg tuong ti€u nang lam vi¢c nhu mot dap tran c6 mat cit thuc dung
chdy ngap, ta s€ xac dinh dugc cdt nuoc H; trén dinh dap bﬁng cong thirc cua dap tran.

avb

3
trong do:

- m’ hé s6 luu luong ciia tudng tiéu ning, c6 thé 1ay m’=0.40+0.42

H10:H1

(5-27)

- o, hé s6 ngdp cua dap tran thuc dung phu thudc vao tra bang 3-14

10

Thay (5-22) vao (5-27) bién d6i tinh ra cot nude H,
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3 2
H-l_——49 | _%_ 49 -
) e >
Bang cac cong thirc (5-26) va (5-28), ta co thé xac dinh dugc chiéu cao tuong C.
Nhung vi hé s ngap o, trong cong thirc (5-28) lai phu thudc h, = hy, - C, nén nodi
chung bai téan phai giai bang cach tinh dung dan.
C6 nhiéu cich thtr, ¢6 thé theo cich tinh nhu sau:
1. Sau khi tinh dugc h, va h.”, ta tinh H, theo (5-28), trong d6 cho o, =1, roi tinh C
theo (5-26).
2. Néu C > hy, thi két qua tinh trén 1a dung.
3. Nhung thuong C < h;, nghia la tudong lam viéc nhu dap chay ngép, o, < 1. Lac
do, ta léy tri s6 C hoi nho hon tri s6 vira tinh duoc O trén, va tinh
h,=h,-C

4. Tinh , dé tim hé s6 ngdp o, theo bang hé s6 ngap cua dap tran c6 mit cit
10
thuc dung (bang 4-2 ) va tinh lai chiéu cao tudng.

5. Sau khi tinh dugc C luén luén phai chi 'y kiém tra lai dang nudc nhdy sau tuong.
Néu sau tuong ¢ nudc nhdy xa ta phai lam tiép tuong thir hai va trong truong
hop can thiét c6 thé can dén tudng tha ba, v.v. . . Sao cho tuong cudi ciing cd
dugc nudc nhay ngap.

6. Vi€c tinh toan cac tuong tiép sau twong tu nhu d6i véi tudng dau, nhung trong
truong hop dé thi nén két hop vira dio sau day vira xdy tuong, tirc lam bé tiéu

nang két hop sé& c6 loi hon 1a xay dung nhiéu tudng ndi tiép nhau.

5.5 Tinh téan thUy 1Uc bE tiéu ning kEt hQp

Trong thyc té, ¢6 nhiéu trudng hop néu 1am bé tiéu ning chi bang cach ha thip
day kénh ha luu hodc chi bang cach xay tuong thi khong hop ly.

Trong trudng hop thir nhat, bé sé& rat sau, day kénh ha luu phai ha thap qua nhiéu,
nhu vy ta da lam cho chiéu cao dap ting 1én. Do d6, diéu kién ndi tiép va tiéu ning &
ha luu dap s€ nang né thém.

Trong trudng hop thir hai, twong s& phai qua cao, sau tudng rat c6 kha niang xay
ra nudc nhay xa va ta phai lam tiép tuong thir hai. . . Trong diéu kién nhu thé, t6t hon
hét 1a két hop ca hai bién phap trén, vira ha thip day kénh vira lam tudng, goi la bé tiéu
nang két hop. Thuc té chimg t6 dung bién phap nay trong nhiéu trudng hop rit c6 loi
vé mit kinh té va k¥ thuat.

Sau ddy trinh bay cach xéac dinh hai tri s6 d va C. Xem so dd & hinh 5-4, ta thay
d6 sau trong bé tiéu nang két hop tuong la:

— - - ———— — — — —— T——~
L
' Az
E‘a Eo b \@ El HI |
L \9\9 l ik T
i : Co— do -
| f
Le |
Hmh 5-4
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hb =d+C+ H1
Ta can c6 nudc nhay ngap trong bé, nghia 13 :
hb = th”
Vay :

d+C=0oh,-H, (5-29)
H, van xéc dinh bang cong thirc (5-28) nhu trudng hop trén.

Trong phuong trinh (5-29 ) c6 hai dai luong chua biét1a d va C. C6 hai cach dat
van dé dé giai quyét

5.5.1 Ty chogn

Tu dinh mét trong hai dai lugng d hodc C va tim ra dai lugng con lai, sau do

diéu chinh sao cho chiéu sau dao bé d va chiéu cao tuong C c6 mot ty 1€ loi nhét va
hop 1y nhét vé ky thuat va kinh té. Nhu vay, viéc tinh toan xac dinh d khi d dinh trude
C (hodc nguoc lai) ¢6 thé tién hanh bang cach dung cac cong thirc (5-28) va (5-29).

Bai to4n ndi chung phai giai bang cach ding dan.

5.5.2 Xac dinh chiéu cao twong 16m nhat

Xac dinh chidu cao tuong 16n nhét ¢6 thé dugc mién 13, sao cho dong chay qua tudng 1a chay
khong ngap con nudc nhay sau tuong 13 nude nhay ngap; con thi dao sau san cong trinh dé
dam bao trong bé ¢6 nude nhay ngép.

Mudn viy, trude hét ta xét truong hop 1am sao cho sau tuong cé nudc nhay tai
chd. Chiéu cao tuong tng véi trudng hop d6 ky hiéu 1a C,.

a. Xdc dinh C, q
Khi c6 nudc nhdy tai chd ¢ sau twong thi do sau co hep & sau tuong he; chinh Ia
dd sau lién hi¢p voi dong chdy binh thuong ¢ ha luu:
h 8.0,.9°
h,=-2 1+ % 3q
2 ghh
Do sau co hep h; voi ¢t nude toan phén Eo; O trude tudong ( trong bé ) so voi
day ha luu c6 quan h¢ v61 nhau theo cong thirc:
2
q
E,=h,+——— 5-31
10 cl ¢,2 2gh621 ( )

1 (5-30)

Xem hinh 5-4 v¢, ta lai co:
Ei0=C, T Hyo (5-32)
Trong d6 Hy 12 cot nudc toan phan trén dinh tudng, tinh bang cong thirc dap tran
thuc dung chay khong ngap:

H,, = [m\q/ET (5-33)

Co=Eio-Hjo (5-34)

Tur (5-32), ta co:

Thay (5-31) va (5-33) vao (5-34), ta dugc:

2
Cy = hyy +—2

| 4
© 9% 2gh, {m\ﬂg]
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b. Xdc dinh d,
Tri s6 dy x4c dinh tir (5-29), ta co
d0+C0+H1_Gh”
dy = oh,” - (C0+H1) ch.” - E,

do=och.” - (Eio- — )
thay (5-22), ta dugc:

2
d, = O-ho _(EIO _L] (5-36)
2g

()

Vi he” lai phu thude do nén bai todn nay ciing phai giai bang tinh dung dén

Sau khi c6 dj va Cy ta giam C,, di mot it, va tang do 16n mot it dé c6 ndi tlep bang
nudc nhdy ngap 6 trong bé va sau tuong. Cha ¥ 1a can ting dy nhiéu hon 14 giam C,.

Cubi cuiing kiém tra lai xem c6 thoa méan diéu kién:

h,=d+C+H,;>0c.h~

O day H, tinh theo cong thirc (5-28 )

5.6 Tinh toan chiEu dai bE tiéu ning

Cung nhu viéc xac dinh chiéu siu ciia bé tiéu nang (hay chiéu cao tuong tiéu
nang), viéc xac dinh chleu dai cta bé tiéu nang la mot van dé hét strc quan trong va
kho khian, cho dén nay van chua c6 10i giai bang ly thuyét. Vi vdy, trong thiét ké nguoi
ta thuong dung cac cong thirc thuc nghiém ma két qua tinh ra nhiéu luc sai 1éch nhau
khé 16n.

S |

Lra Lrin

L1 |

-— = —]

Hqh 55

Khi tinh chiéu dai bé can phan biét, hai trudong hop sau:

¢ Truwong hop 1: Khi bé nam sau ddp cé mdt tran hinh cong thudn, chiéu dai bé sé
tinh tir mat cét co hep (C-C). Vi tri cua mat cit nay phu thudc vao két ciu cla
dap.

¢ Truwong hop 2: Khi bé nam sau mét tuwong thing dieng hodc nghiéng thi chiéu
dai bé khong phai tinh tir mit cat co hep ma tinh tir chan cong trinh.
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Nhu vy, so v6i truong hop 1, thi chiéu dai bé ting 1én mot doan 11, 1a khoang
cach tir chin cong trinh dén mit cit co hep. Tri s6 1, ndy hoan toan tuy thudc chidu dai
nude roi va mai doc ha luu cong trinh, ta s& xét sau.

Tir hinh v&, ta thdy rang khi trong bé c6 nudc nhay ngép, sé ton tai hai khu nudc
c6 truc nam ngang. Chiéu dai ctia bé phai dugc dinh ra sao cho nuéc nhay ngap nam
gon trong d6, dong thoi sao cho khu nudc vat trén va khu nuée vat dudi khong che lap
14n nhau, ttrc 13 sao cho dong chay di dén ngudng ra ctia bé tiéu ning dugc binh
thuong. biéu d6 c6 nghia la 1bé phai dugc chon sao cho mat cat ( m-m ) la mat cit
cudi ctia khu nuée vat dudi. Néu cho phép trong bé xay ra nude nhay tai vi tri phan
gidi thi xuét phat tir Iy lun trén, ta co:

L=1+1'+1 (5-26)
trong do:

I, chiéu dai cua nuéc nhay hoan chinh, khéng ngap;

I' chiéu dai khu nuéce vat dudi.

Thuce té thi trong bé 1 nhay ngép, c6 chiéu dai Inn ( chiéu dai nude nhay ngép )
bé hon In & trén, nén chiéu dai bé thuc ra khong can 16n nhu tinh ¢ trén. Vi Iy do do,
nhiéu tac gia da dé ra cong thirc tinh Ib cho nhiing tri s6 bé hon tri s6 tinh toan mot it.

Chang han theo, gido su M.D. Tréctéuxdp dé ra cong thirc sau:

l,=Bl,+1 (5-27)
trong do: B mot h¢ s6 kinh nghiém, léy (0,70 +0,80)

Theo V.D.Durin dua ra céng thirc thuc nghiém tinh chiéu dai bé tiéu ning két

hop:
1, =32H,(C+d+083H,)+], (5-28)
I.I. Agorotskin dua ra cong thirc:
I, = 3hy + 1 , (5-29)

Can chu y rang tiéu nang qua dai thi khong can thiét, nhung néu ngan qua thi co
thé khong hinh thanh nuéc nhay ¢ trong bé ma dong chay s& dién ra & ngoai bé. Khi
d6, bé khong nhirng khong thue hién duoc nhiém vu tiéu ning ma dong chay vot ra co
thé 1am x6i 16 va pha hoai 16p gia ¢ 1ong dan ha luu sau bé.

Tinh [,
T so dd hinh, ta co:
l1 = 1roi -S (5'30 )
trong do:

S 1a chiéu dai nam ngang ctia mai doc ha luu cong trinh;
lioi 12 chiu dai nim ngang ctia dong nudc roi tinh tir ctra cong trinh dén mit cit
co hep, duogc tinh theo cac cong thirc thuc nghi¢m sau:
1. Chay qua dép tran thyc dung, mat cat hinh thang.

1, =133\/H,(P+03H,) (5-31)
2. Chay qua dép tran thuc dung c6 ctra cong trén dinh dap.

1, =2H,(P+032a (5-32)
3. Chay qua dap tran dinh rdng.

1, =164 /H,(P+0,24H,) (5- 33)
4. Chay tir bac xudng.

loi =P + hy (5-33)
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5.7 LUU LUQNG TiINH TOAN TIEU NANG

Khi cong trinh 1am viéc ¢6 luu lugng bién doi tir gia tri nhd nhat Q,;, dén luu
lugng Qpax. Nén khi tinh todn vi luu lugng nao gay ra sy bat loi nhat, goi la luu
luong ti€u nang, ki hi€u Q.

Trudng hop bat lgi nhét 13 luc nang luong dong chay du thira khong tiéu hao hét
khi qua cong trinh, sinh ra nuéc nhiy phong xa 1én nhat, tirc doan nudc dang dang ¢
sau mat cat co hep 1a dai nhat. Trong tinh toan ta so sanh (h,’’-hy,) 16n nhit tng véi
truong hop nay chinh 1a luu lugng ti€éu nang Qy,.

Céch xéc dinh luu lugng ti€u nang nhu sau :

e Ung véi mdi Q ta tinh h,”” twong tng, tir d6 so véi hy,.
e Xic dinh h,’’ ¢6 thé dung cach tra bang Agordt skin, hay thir dan theo cong thirc

(5-6) tim ra h, ri thay vao (5-8) tinh ra h,”".

e Taco thé dung cach lap bang tinh, r0i so sanh tim ra gia trj (he”’-hy)max.

Thyc ra khi luu lugng thay d6i thi muc nudc thuong va ha luu ciing thay 601.
Thém nita thoi doan nao dé tinh todn, nén viéc tim ra luu luong tiéu ning ciling rat
phtrc tap.
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XN R =

9.

CAU HOI LY THUYET

Nhu thé nao 1a chay mit va chay day.

Khi ndo ¢6 nudc nhay sau ha luu cong (chay ém hay chay xiét)

C6 mAy hinh thirc nbi tiép, ké ra va truong hop nao la can giai quyét tiéu ning.
Co sé dé xac dinh hinh thuc n01 tlep

Cach xac dinh cac hinh thirc nbi tiép.

Cach xac dinh vi tri nudc nhdy phong xa.

Luu luong tiéu nang 1a gi, 1am thé nao xac dinh.

Cac cong thire 1ap bang tra Agordtskin dé tinh do sau lién hiép véi d6 sau co
hep h.”

Khi tlnh tiéu nang, lay gi 1am chuén, tai sao.

10. Cong thirc tinh dao bé tiéu nang.

11.Céch xé4c dinh d6 siu dao bé tiéu nang, giai thich tao sao lai tinh thu dan.
12. Cach xé4c dinh chiéu cao tuong tiéu nang, giai thich tao sao lai tinh thir dan
13.C6 my cach tinh bé tudng két hop, trinh bay cach tinh timg truong hop.
14. Phan biét cac luu luong Tiéu ndng, Thiét ke, Max, Min.

15.Néu nhay ngap thi chon tuong tiéu nang ciu tao 1 bao nhiéu.

16.Néu nhay ngap thi chon bé tiéu ning ciu tao 13 bao nhiéu.

17.Muc dich cta viéc xay tuong hay dao bé tiéu nang dé 1am gi

18. 1] 1ay 14 bao nhiéu.

19. Cong thuc tinh chiéu dai bé tiéu ning.

20.Chiéu dai nudc roi 1a gi, cong thirc tinh.
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BAI TAP

Bai 1: Dap tran cao P=12m, rong b=60m, c6 hé s6 luu luong m=0,49 va h¢ s6 co hep
bén £=0,97. Xac dinh hinh thirc ndi tiép ¢ ha luu trong hai trudng hop sau:

a./Luu luong Q = 860 m’/s, 6 sau ha luu hh = 5m;

b./ Luu lugng Q = 860 m’/s, dd sau ha luu hh = 7m.

Bai 2: Du¢i chan dap tran c6 mdt san béng bé tong, mat cat chit nhat, déc i = 0,0004,
n=0,017. Tiép theo san 1a mot doc nude. Luu luong don vi g= 5 m?/s. Cot nudce toan
phan trén dap so voi mit san & chan dap 1a EO= 12m. Xac dinh hinh thtrc ndi tiép khi:
a./ Chiéu dai sin L=40m ;
b./Chiéu dai san L=300m . Tinh toan theo bai toan phang , 1dy R = h.

Bai 3: Cho mot (jép ‘tre‘m mat cit thuc dung cao P=12m, rdng b=71 Om, hé sb luu lu’(_)‘r}g
coi nhu khong doi bang m=0,49. Luu lugng thao qua dap thay doi tur Qumir=10m’/s dén
Qumax=100 m3/s, va muc ha luu thay doi tuong ting nhu sau:

Q (m’/s) 10 [20 [40 [60 ]380 100
h, (m) 07 |LIl |1,75 |24 |31 |38

Yéu cau xéac dinh luu luong tinh toan tiéu ning va tinh kich thudc bé tiéu ning.

Bai 4: Tinh bé tiéu ning & sau cira cong, chidu rong cong bang chiéu rong day kénh
b=3m. Cot nudc thuong luu Hy = 2m. Luu lugng Q=7,16m’/s, d6 sau ha luu
hh=1,16m. Hé sd luu toc qua cong &= 0,95.

Bai 5: Dap tran mat cat thuc dung hinh cong khong c6 chan khong loai I, rong b=20m,
cao P=P1=8m, trén dinh dap khong co mb tru. Song ha luu dap mat cat chir nhat, rong
bang dap, n=0,025, i=0,00098. D4y song thuong luu rong B=25m.

Luu lugng thiét ké Qu=100 m3/ s ng véi do sau ha luu hy=2,5m

Luu lugng nho nhat Qumin=40 m 3s ung véi do sau ha luu hy=1,5m

Luu lugng 16n nhat Qmax 130 m’/s ung véi do sau ha luu hy=2,7m

a./Xac dinh hinh thic noi tlep ha luu dap tng voi luu luong thiét ké. Tinh chidu dai
doan chay xiét khi khong c6 thiét bi tiéu nang;

b./Tinh luu lugng tinh toan ti€u nang.

c./Thiét ké bé tiéu ning.

Bai 6: Tinh bé tiéu ning ¢ ha luu dap tran, véi Q=120 m*s. Dap va kénh ha luu rong
B=12m, dap cao P=7m, c6t nudc tran Hy=2,5m. Do sau ha luu h;=3m. Kénh dan mat
cat chur nhat . Lay ¢=0,95; ¢‘=0.,9.
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Chuwong VII

TINH THAM

6.1 Khai niém chung

Su chuyén dong cua chat 16ng trong moéi truong dat, da nat né hogc trong mo1
trirong x0p noi chung, goi la tham. Khi xay dung cong trinh thuong xudt hién hién
tuong thAm trong dat nhu tham dudi day, thAm _vong quanh cong trinh; thAm dén céc
h6 méng thi cong v v.. . cho nén tinh thiam c6 tAm quan trong dic biét va 1a mot khau
khong thé thiéu dugc trong thiét ké cong trinh.

Nhiém vu viéc tinh thAm thuong nham xé4c dinh nhirng dac trung chung hodc cuc
bd cua dong thAm:
1. Xéc dinh ap lyc va cdt nudc thdm tai moi vi tri khac nhau trong vung tham.
2. Xéc dinh tri s6 gradién va van tc ctia dong thAm trong cong trinh bang dat, nén
cong trinh va nhitng doan ndi tiép giita cong trinh véi bo.
3. Xac dinh vi tri duong bao hoa ( d6i véi thim khong ap).
4. Xac dinh luu luong tham.
Tir nhing s6 liéu vé dic trung dong thAm néi trén ma giai quyét nhitg van dé
cua thiét ké nhu
1. Kiém tra d6 bén ctia cong trinh va nén dudi tac dung cua dong thim ( x6i ngam)
. Kiém tra do 6n dinh vé truot cta cong trinh.
. Kiém tra bién dang cuc bg ¢ ha luu cong trinh.
. Xac dinh kich thudc hop 1y cta cac bo phan chdng tham va thoat nude.
. Xéc dinh thanh phan va kich thudc tang loc nguoc.
. Péanh gia vé ton that nuéc do thim gay ra.

AN B W

6.2 PINH LUAT THAM VA PHUONG TRINH CO BAN

Céc bai toan vé tham 1a rat phuc tap, nam vimg dugc cac kién thirc co ban dé tinh
toan lam co s& nghién ctru thuc nghlem 1a rat can thiét. Du6i néu dinh luat co cling
nhu phuong trinh quan trong cho viéc giai cic bai toan vé thim phang cling nhu khong
gian.

6.2.1 Pinh luit thim

Quy luét co ban vé su chuyén dong cua dong thidm duoc biéu thi bang dinh luat
Darcy:
v=kJ (6-1)
trong do:
v 14 luu tée tham; (cm/s )
J gradién thAm ( d6 dbc thay luc);
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k 12 hé s6 thim cua moi trudng. ( cm/s )
Tri s6 v trong cong thirc 13 luu tde trung binh ctia dong tham “tuong trung” khi
xem toan bd dong tham chira day chat long.
Luu tdc trung binh dong tham trong 18 réng ctia dat hodc khe nit ciia da tinh theo
cong thuec:
V=" (6-2)
n

trong do:
v’ luu téc thim trung binh trong 18 réng clia moi truong thim;
v luu tde tham trung binh cta dong twong trung, tinh theo cong thirc;
n d6 rdng cia mdi trudng ( dat hodc da nut né).
W 1
n= W (6-3)
O d6, W’ thé tich phan rong trong toan b thé tich cia méi trudng W.
Luu luong thim xac dinh theo cong thuc:
g=v.A (6-4)
trong do:
q luu lwgng tham; ( cm?/s)
v luu toe thAm; (cm/s)
A dién tich mit cit ngang cua dong thim. (cm?)

6.2.2 Phuwong trinh thim co ban
Do v6i truong hop thdm 6n dinh nghia 1a luu toc, 4p luc thim khong phu thude
tho1 gian thi thanh phan luu toéc tham c6 dang:

v, =—kK 8_h

OX
v, = _k%h (6-5)
v, =—k on

0z

trong d6: h ¢t nudc tham.
Mait khac, nudc tham trong dat phu hop véi di€u kién lién tuc cia chuyén dong
chat 16ng khong nén dugc cho nén thoa man phuong trinh lién tyc.

ov
vy +—2 +8vz =0 (6-6)
ox oy oz
tur cong thirc Darcy va lién tuc ta co:
2 2 2
o’h oh o, 67)

+—
ox* oy’ o1’

Néu goi thé Iuu toc tham 13 ¢, thi
p=-kh (6-8)

Dua vao (6-5) va (6-8) taco :
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\ 20
OX
v, =22 (6-9)
oy
(2
0z

Lay dao ham (6-9) va thay vao (6-6) ta co
82 82 82
T =0 (6-10)
OX oy 0z
Ttr (6-6) va (6-10) thiy rang cac ham sé cot nude h va thé luu tée ¢ 1a nhitng
ham di€u hoa. Giai cac phuong trinh Lapolaxo nay véi nhiing diéu ki¢n bién cu thé, ta
c6 thé xac dinh dugc cot nude h va thé luu tde @ tai bat ky diém nao trong moi truong
tham va tr day xac dinh duoc cac duong dang cot nudc h=const va duong dang thé
¢@=const. Trén co s& d6 ma cd thé tinh dugc ap luc va luu téc tham.

6.2.3 Phwrong trinh thim phing

Trong trudng hop thim 1a chuyén dong phang ( khong phu thudc hudng truc oz)
thi phuong trinh vi phan co ban (6-5) tr¢ thanh:

. (6-11)

va cac phuong trinh Lapolaxo (6-7), (6-10) c6 dang
o*h o*h
-+—=0 (6-12)
oX~ oy
2 2
0 00 _ (6-13)
OX oy
Néu goi y 12 ham s dong thi thanh phan luwu tc thim biéu thi theo v ¢6 dang
X
oy (6-14)
v, =———
L &y q
Su lién hé gitra ham s6 thé ( va ham s6 s6 dong ( dugc biéu thi theo hé thure cosi-
rdyman:

o9 _ov
0
x o (6-15)
% __ov
oy OX
Cho nén ham sb dong ( ciing 1a mot ham diéu hoa:
2 2
VLIV _y (6-16)
OX oy
Phuong trinh (4-16) c6 thé xac dinh dugc cac dudng dong c6 tri s6 khong doi
y=const va tir d6 c6 thé tinh luu luong thdm theo cong thirc

In m™ VYn~WYm (6-17)
trong do:
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qn_m luu lugng thim gitta hai dudng dong thi n va m;
Wn, Wi tri s6 ctia hai duong dong thir n va m.
Ham s6 dong y va thé luu téc ¢ con cé lién hé:
9oy 090V _ (6-18)
OX OX oy oy
Tir diéu kién truc giao (6-18) cho thay, hai ho duong dang thé va duong dong
tryc giao v&i nhau. Hai ho ndy tao thanh ludi thiy dong hay con goi 1a tham.

6.3 MOT SO SO PO HA MU'C NUGC NGAM (MNN)
TRONG HO MONG|5]

Trong xay dung cho du loai cong trinh nao, 16n hay nho thi cong tac dau tién khi
xdy dung 1a cong tac hd mong, trong d6 Vén dé hit nuéc va ha muc nude ngdm chiém
vi tri quan trong dac biét. Ha murc nuée ngam trong hd mong ngoai viéc dam bao cho
qué trinh thi cong dugc dé dang, con lam giam ap luc day ndi va gradien ap luc 1én
day hb mong, tranh dugc hién tugng buc nén va xoi ngam d6i voi day mong, diéu nay
rat [quan trong khi thi cong hé mong tai cac vung c6 nén dia chét 1a cat min. Ha nudc
ngam con lam giam ap luc 16 rong trén mai dbc hé mong va 1am cho mai ddc dugc 6n
dinh hon, dan dén viéc ting hé s6 cia mai dbc tir d6 lam giam kinh phi cho cong tac
dao hd mong, dic biét véi hd mong co kich thude 16n va véi viée mé cac cira guong 10
, cac cira nhan nude .v.v. (tham chi chi giam dén 1°)

Can ctr vao vao cac dicu kién dia chat thuy van, cac so d6 ha mirc nudc ngam
trong hd mong thudong co6 cac dang sau:

6.3.1 H6 moéng hoan chinh, trong dat dong chat.
Trong hinh ghi chu: 1- dng kim loc . 2 - Giéng hut sau

Péi véi loai hinh so d0 nay, day hd mong dugc dat trén tang khong tham (so VOl
dat & mai doc hd mong). Tram ha nudc ngam ¢ day co thé bao gom hé thng cac giéng
khoan quanh hd méng, cac giéng khoan nay dugc trang bi bom loc sau, hay bom phun
nude. Khi chiéu sau 16 khoan khong 16n, thi c6 thé thay bang bom kim loc ( hinh 6-1).
Tuy nhién voi hd mong hoan chinh, viéc ha MNN khong thé chi dua vao hé théng
giéng khoan (2), hé thong nay khong thé
ngin hét dong tham di vao hd méng, cho du
trong mot sb truong hop con dat thém hé
thdng kim loc thi van t6n tai khu nudc ri ra &
chan ddc. Dé bao vé chan mai doc khong bi
x6i, nhét thiét phai co vat tiéu nude bé mit,
dong tham vao hd mong can duoc tap trung
lai va bom hut ra ngoai dudi hinh thirc hut
nude kiéu ho.

Vit thodit nutic

Nhu vay viéc ha nudce ngam & hé mong Hinh 4-8
hoan chinh, khong thé tranh khoéi sy két qhqp
gifta hat nudce kiéu kin ( dudi sau) va kiéu ho (16 thién)
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Pé giai quyét van dé nay chung ta can phai két hop gitra viéc lwa chon luu luong
cua cac 16 khoan ¢ hang ngoai vai1 viéc xac dinh luu luong bom ctia hang bom kim
loc.

Trong truong hop do, viéc ha myc nudc ngam trong hd mong dugc tién hanh
theo cac budc sau:

= Chon truéc khoang cach giua cac ong kim loc o, Iuu lwong bom cua céc 16
hoan hang ngoai (2) va myuc nudc trong cac 16 khoan nay.

= Xéc dinh luu luong ctia hang éng kim loc va khoang cach céc 16 khoan & hang
ngoai.
= Tinh to4n theo phuong phap tht dan cho dén khi dat dugc yéu cau cua thiét
ké.
Luu lugng cia hang 6ng kim loc duoc xac dinh la:

o,5|{h2 —h? I"j—th

Q = i ) % Ao (6-19)
3

Trong do :
h- Muc nude ngdm ban dau; (m)
h; , h, - Muc nudc trong 6ng kim loc va giéng hut; (m)
G 1, G 5, - Khoang cach giita cac dng kim loc va cac giéng; (m)
k - hé sb thim cua tang thAm; (m/h)
Khoang cach gitta cac 16 khoan ngoai dugc tinh theo:

o ——2—22 L] L+, | (6-20)
2
KL h? IE (1+ A)+ hf(l— A:2 ]— h —zgkz D,

3

Trong do :

A : - (6-21)
I +1, WLUII—CI)l
3

V&i @ |, @, 1a ndi sirc khang ciia duong vién dong thdm twong tng véi hang 16
khoan 1 va 2, dugc x4c dinh theo cong thurc:

¢p=—In—r (6-22)

V6i: d- dudng kinh ctia giéng bom (m)

Doi voi viéc xdc dinh 6, ,sobo talay @ , =0
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Di€u can quan tam & day la xac dinh luu lugng don vi cua dong chay di ra trén
mai doc cia ho mong. P61 vt so dd nay, gia tri qo dugce tinh theo cong thurce :

2
:kh— QL+l Q1 (6-23)

Trong qua trinh tinh todn, cung véi viéc lya chon cong suat ciia tram ha MNN,
khi dong tham di ra trén mai doc, can phai xem xét khu vuc 10 ra ciia nudc ngam dé
lya chon céc bién phap bao vé mai doc hd méng mot cach thich hop.

6.3.2 H6 méng khong hoan chinh, trong dat dong chit

Trong truong hop nay, day hé mong chua dat t61 tang khong tham . Viéc ha
MNN ciing dugc thue hién bang viéc bo tri cac giéng bom hay hé thong kim lgc bao
quanh hé méng. Déi v6i cac hd mong rong co kich thude cac chiéu dén hang tram
mét, ngudi ta co thé bd tri thém cac hang giéng khoan bén trong hd moéng, tuy nhién
viéc bo sung giéng nay lai ¢6 anh hudng t6i qua trinh do méng, do vay bién phap nay
dugc st dung rat han ché.

Gigng bam

--.,___.‘__

Truc hé méng

Hinh 6- 2. H5 méng khong hoan chinh trong dat dong chat

Truong hop nay h6 méng dugc vay bai hé thong giéng hoan chinh, do ha muc
nude ngam duoc tinh theo:

1,36(2H - S, k.S,

Q=" [ " j (6-24)
8 A
Véi: R, =2S,vHK (6-24)

Trong d6
H — Muc nuéc ngdm ban dau (m)
k — Hé s6 thim cua t?mg thAm (m/s)

Ngoai ra, ta xét so dd dac trung nhét cua loai hd mong nay la so dd ha MNN mot
bac va hai bac trén nén tham nhiéu 16p ( 2 hay 3 16p) . Cac ho khoan dugc bo tri doc
theo duong vién cua ho mong.

a). So d6 ha MNN mot bac ( Hinh 6-3)
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Day 2

N -

T2

1 B ks
Wng 1 | Wing 2

|
i o o P = ¥ e

i}

= —

Hinh 6-3: So d6 ha muc nuée ngém kiéu mot bac

Véi dang so d6 nay cac di€u kién bién cua ngudn cap cua hai phia hd moéng la
khéc nhau, diéu kién thuy co dia cua hai ving khéac nhau , ddy h6 méng nam trén tang
tham nudc va 16 khoan dugc dat xuong hét tang tham (16 khoan & dang hoan chinh).

Luu lugng bom tinh cho mdi 16 khoan & ddy 1 dugc tinh theo cong thirc:

_kBS,
=

Q o, (6-25)

Luu lugng bom cho mdi 16 khoan & ddy II duoc tinh nhu sau:

Q. = k'isk o, (6-25)
Trong do :
G 1,0, 1a khoang cach giita cac 16 khoan ctia cac diy tuong ung.
B - Chiéu day tang tham nudc
Muc nudc ha thép trong cac 16 khoan dugc tinh theo:
S, =S, +k%q>k (6-26)

Dbi véi trudng hop ta tinh cho dong thim khéng ap d6 ha thap nay duoc lay
theo:

s =5, +2 @, (6-27)

V6i: hy 14 chiéu sdu cua dudng bio hoa trong ting tham.

Dé xé4c dinh d6 ha thip MNN tinh toan trong mién nam gitra dudng vién ngudn
cap va duong vien ha MNN , d§ ha thap nay dugc tinh theo phuong trinh sau:

5 = Sk(1+%j (6-28)

Trong d6 khoang cach x duoc tinh tir dudng vién ha nude ngam.

b). So d6 ha muc nudc ngam hai bac (Hinh 6-4)
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Hinh 6-4. So' @6 ha MNN hai bac

Véi so d6 nay, luu lugng hat cua timg 16 khoan ¢ day I dugc tinh theo:

S =S
Q. =kB 1 (6-29)
L +®
O-I(Ll + Lz) ‘
Trong d6 Sc; 1a d6 ha thap tinh toan trong cac 16 khoan & day L.
Luu lugng bom hut cta cac 16 khoan ¢ day II dugc tinh theo:
S L o
= kB k _ 172 6-30
O =K L L L o (6-30)
Do ha thap Sc trong cac 16 khoan & day II dugc xac dinh theo:
S, =S, + 220, (6-31)

k.B

Déi v6i ting thdm khong ap khi tinh luu lwong bom cho diy nay, ta co:

Q., =kh, > Lo
c2

. o, — 6-32
“L+L, ° L+L, o (6-32)

Vi hy 1a chiéu sdu dudong bao hoa so vdi tang khong tham.

6.3.3 H6 mong cé 16p dit xen kep (Hinh 6-5)

Véi so d6 ndy , ho moéng c6 16p xen kep chén ngang mai doc, day 1a 16p dat it
tham, khi & trang thai bao hoa nudc thi 16p nay c6 cuong do chiu lyc kém , nguoc lai
khi & trang thai kho thi giir dwoc mai ddc & trang thai 6n dinh véi mai kha dbe. Vi vay
viéc ha nudc ngdm trong trudng hop nay duge tién hanh theo hai so d6 v6i phan hd
mong nam trén 16p xen kep cé thé coi nhu 13 truong hop cia hd méng hoan chinh,
nguoc lai phén bén dudi lai duoc coi la so d6 hd mong khong hoan chinh. Tur d6 viéc
ha MNN ¢ 16p trén thuong dung hé thdng kim loc , ddng thoi dip thém 16p gia tai
thAm nudc tai khu vuc ri nude o trén mai. Phan hé méng bén duéi thuong dung hé
thng cac 16 khoan dé bom nuéc ra, nham lam ha MNN xudng dudi cao trinh day
mong.
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Hinh 6-5. So d6 hé méng c6 16p xen kep
1- vat thoat nude. 2- dng kim loc. 3- giéng hat sdu

Trong nhiéu truong hop 16p xen kep nay co do day kha 1on, he sO nha nudc cao
cho nén ¢ giai doan dau khi bom lam viéc, hau hét nudc sinh ra do sy giam ap suit
trong tang thAm ma c6 giéng xuyén qua, sau d6 trong qua trinh bom tiép theo, lwong
nudce trong 16p xen kep cung véi 16p nude ¢ trén s€ tham gia vao qua trinh bom, va
cang vé sau thi luong nudc bom chu yéu 13 do 16p trén va 16p xen kep tao thanh.

6.3.4 H6 méng niam trén tang thim c6 ap (Hinh 6-6)

- QiM
[
]
PN

L

I .

i . e
i

L

ANAARIE SN SN

IT&ng nudc ob ap|

Gigng bam

i
I - :
P

Hinh 6. So d6 hé méng nim trén ting thim co ap

Dbi v6i so 6 hdé mong kiéu nay, trong nén ciia hé mong ton tai dong thim co ap.
Khi téng thém c6 ap luc gan voi day h6 méng thi c¢6 thé xay ra cac hién tuong nhu dun
dat (d01 v6i nén cat) hay buc nén (dbi voi day mong la nén it tham) Trong truong hop
do can phai co6 cac giéng khoan ha myc nuéc ngam trong tang thim co ap ( thudng goi
1a cac hd khoan giam ap ).

Khi ting thdm c6 ap c6 hé s6 thdm nho, thi can b tri thém hé théng cac hang
khoan bén trong ho moéng, trong qua trinh dao ho mong, tuy nhién bién phap nay cling
gay nhirng khé khan cho qua trinh dao mong .

Véi so d6 ndy viéc tinh tham vao hé méng gidng nhu truong hop ho mong hoan
ch1nh(do1 v0i viée ha myc nudce ngam cho 16p trén) va ha mirc nuwdc ngim trong tang
tham nhiéu 16p cho cac giéng giam ap.
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Phu luc 1-3

Ong tron vé hé so dién tich, ham tinh mwe nwéce trong ong va do siu phan gidi

a (Rg o | Ko | @ | bk | a 0 Ko | h®) | hk®)
0 | 0.0000 | 0.0000 | 0.0000 | 0.0000| 0.62 | 1.8029 | 0.5067 | 0.2174 | 0.1337
0.10 | 0.6435 | 0.0409 | 0.0065 | 0.0001 | 0.63 | 1.8297 | 0.5193 | 0.2243 | 0.1449
0.15 | 0.7954 | 0.0739 | 0.0152 | 0.0006 | 0.64 | 1.8567 | 0.5318 | 0.2311 | 0.1568
020 | 0.9273 | 0.1118 | 0.0273 | 0.0017 | 0.65 | 1.8839 | 0.5442 | 0.2378 | 0.1694
0.25 | 1.0472 | 0.1535 | 0.0427 | 0.0042 | 0.67 | 1.9113 | 0.5565 | 0.2445 | 0.1829
0.30 | 1.1593 | 0.1982 | 0.0610 | 0.0085 | 0.68 | 1.9391 | 0.5687 | 0.2511 | 0.1972
0.32 | 1.2025 | 0.2167 | 0.0691 | 0.0109 | 0.69 | 1.9671 | 0.5808 | 0.2575 | 0.2124
0.33 | 1.2239 | 0.2260 | 0.0733 | 0.0123 | 0.71 | 1.9954 | 0.5927 | 0.2639 | 0.2285
0.34 | 1.2451 | 0.2355 | 0.0776 | 0.0138 | 0.72 | 2.0242 | 0.6045 | 0.2701 | 0.2457
0.36 | 1.2766 | 0.2498 | 0.0842 | 0.0163| 0.73 | 2.0533 | 0.6161 | 0.2761 | 0.2640
0.37 | 1.3036 | 0.2622 | 0.0900 | 0.0187 | 0.75 | 2.0829 | 0.6275 | 0.2820 | 0.2835
0.38 | 1.3305 | 0.2748 | 0.0960 | 0.0214 | 0.76 | 2.1130 | 0.6387 | 0.2877 | 0.3042
0.39 | 1.3572 | 0.2875 | 0.1022 | 0.0243 | 0.77 | 2.1436 | 0.6498 | 0.2932 | 0.3264
0.41 | 1.3837 | 0.3002 | 0.1084 | 0.0275| 0.78 | 2.1749 | 0.6606 | 0.2985 | 0.3502
042 | 1.4101 | 0.3130 | 0.1148 | 0.0311| 0.80 | 2.2068 | 0.6712 | 0.3035 | 0.3758
0.43 | 1.4364 | 0.3259 | 0.1212 | 0.0349 | 0.81 | 2.2395 | 0.6815 | 0.3083 | 0.4034
0.45 | 1.4626 | 0.3388 | 0.1278 | 0.0391 | 0.82 | 2.2731 | 0.6916 | 0.3128 | 0.4333
0.46 | 1.4887 | 0.3517 | 0.1344 | 0.0437 | 0.84 | 2.3077 | 0.7013 | 0.3170 | 0.4658
0.47 | 1.5148 | 0.3647 | 0.1412 | 0.0486| 0.85 | 2.3434 | 0.7108 | 0.3209 | 0.5015
0.49 | 15408 | 0.3777 | 0.1479 | 0.0539| 0.86 | 2.3804 | 0.7199 | 0.3244 | 0.5410
0.50 | 1.5668 | 0.3907 | 0.1548 | 0.0596 | 0.88 | 2.4189 | 0.7287 | 0.3275 | 0.5851
051 | 1.5928 | 0.4037 | 0.1617 | 0.0658 | 0.89 | 2.4591 | 0.7371 | 0.3302 | 0.6350
052 | 1.6188 | 0.4167 | 0.1686 | 0.0724 | 0.90 | 2.5014 | 0.7451 | 0.3323 | 0.6926
0.54 | 1.6449 | 0.4297 | 0.1756 | 0.0795 | 0.91 | 2.5463 | 0.7527 | 0.3340 | 0.7604
055 | 1.6710 | 0.4426 | 0.1826 | 0.0871| 0.93 | 2.5944 | 0.7597 | 0.3350 | 0.8427
0.56 | 1.6971 | 0.4555 | 0.1895 | 0.0953 | 0.94 | 2.6467 | 0.7662 | 0.3353 | 0.9469
0.58 | 1.7234 | 0.4684 | 0.1965 | 0.1040 | 0.95 | 2.7045 | 0.7720 | 0.3347 | 1.0870
0.59 | 1.7497 | 0.4812 | 0.2035 | 0.1133 | 0.97 | 2.7707 | 0.7771 | 0.3330 | 1.2948
0.60 | 1.7762 | 0.4940 | 0.2105 | 0.1231 | 0.98 | 2.8507 | 0.7814 | 0.3297 | 1.6635
0.62 | 1.8029 | 0.5067 | 0.2174 | 0.1337 | 0.99 | 2.9625 | 0.7844 | 0.3235 | 2.7093
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Phu luc 1-2

Bang tra quan hé miit cit loi nhéat va mat cit bat ky

R h b vl m
c Ei: Ei: In
0.5 0.75 1.25 1.5 1.75 2 2.5
0.0500.581 0.558 22.32 19.09 19.11 19.84 21.69 22.67| 24.49 26.47 30-é
0.055 0.549 0.579 21.05 17.99 17.99 18.67, 19.83 21.3 23.14 24.87] 28.¢
0.060 0.565 0.598 19.93 17 16.99 17.62 18.71 20 21.7 23.44 27.z
0.065 0.58 0.617, 18.98 16.17] 16.15 16.74 17.76 19.07| 20.58 22.23 25.¢
0.070 0.594 0.635 18.14 15.43 15.4 15.95 16.91 18.15 19.59 21.15 24.F
0.075 0.607 0.652 17.39 14.77) 14.72) 15.24 16.15 17.33 18.7 20.19 23.4
0.080 0.619 0.669 16.78 14.18 14.13 14.62] 15.49 16.61 17.91 19.33 22.4
0.085 0.631 0.685 16.12 13.65 13.59 14.05 14.87] 15.94 17.94 18.55 21.°t
0.090 0.643 0.7 15.56 13.15 13.09 13.52 14.34 15.33 16.52 17.83 20.4
0.095 0.653 0.715 15.05 12.71 12.63 13.04 13.8 14.78 15.92] 17.17 19.¢€
0.10 0.664 0.73 14.6 12.31 12.23 12.61] 13.34 14.28 15.38 16.59 19.-
0.11 0.683 0.758 13.78 11.58 11.49 11.84 12.5 13.28 14.4 15.520 17.¢
0.12 0.701 0.785 13.09 10.96 10.86 11.17, 11.79 12.6 13.55 14.6 16.¢€
0.13 0.717 0.81 12.48 10.43 10.32 10.58 11.15 11.91 12.8 13.78 15.¢
0.14 0.732 0.834 11.91 9.92 9.8 10.06/ 10.59 11.29 12.13 13.06] 15.1
0.15 0.746 0.858 11.45 9.5 9.37 9.6 10.09 10.76) 11.55 12.42 14.:
0.16 0.759 0.881 11.01 9.12 8.98 9.18 9.65 10.28 11.02] 11.85 13.¢
0.17 0.772 0.903 10.62 8.77 8.62 8.81 9.24 9.83 10.54 11.82] 13.(
0.18 0.783 0.924 10.27, 8.45 8.29 8.46 8.87 9.43 10.1 10.84] 12.¢
0.19 0.794 0.945 9.94 8.16 7.99 8.15 8.53 9.06 9.7 10.4 11.¢€
0.20 0.804 0.965 9.65 7.89 7.72 7.86 8.21 8.71 9.32 10 11.¢F
0.21 0.811 0.985 9.38 7.65 7.47 9.59 7.92 8.4 8.98 9.63 11.¢€
0.22 0.823 1.004 9.24 7.42 7.23 7.34 7.65 8.1 8.86 9.27 10.¢€
0.23 0.832 1.023 8.9 7.21 7.02 7.11 7.4 7.83 8.66 8.45 10.2
0.24 0.84 1.041 8.68 7.01 6.81 6.89 7.47 7.57 8.08 8.64 9.91]
0.25 0.848 1.06 8.49 6.84 6.63 6.7 6.96 7.35 7.33 8.37 9.5¢
0.26 0.855 1.077 8.29 6.63 6.44 6.49 6.74 7.11 7.57 8.09 9.2¢
0.27 0.862 1.095 8.1 6.49 6.28 6.32 6.55 6.9 7.34 7.84 8.9¢
0.28 0.869 1.1120 7.94 6.34 11.6 6.15 6.36 6.7 7.12 7.51 8.6¢
0.29 0.875 1.129 7.79 6.19 5.97 5.99 6.19 6.5 6.91 7.26 8.41
0.30 0.881 1.145 7.63 6.05 5.82 5.83 6.02 6.32 6.71 6.14 8.1¢
0.31 0.887 1.161 7.19 5.92 5.68 5.69 5.86 6.15 6.52 6.94 7.9
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R h b eim
c R_ln R_ln In
0 0.5 0.75 1 1.25 1.5 1.75 2 2.5

0.32 0.892 1.178 7.36 5.8 5.56 5.55 5.71 5.98 6.34 6.74 7-6é
0.33 0.897 1.193 7.23 5.68 5.43 5.42 5.57 5.82 6.16 6.55 7.4E
0.34 0.902 1.209 7.11 5.57 5.32 5.29 5.43 5.68 6 6.37 7 .24
0.35 0.907 1.224 7 5.46 5.2 5.17 5.3 5.53 5.84 6.2 7 .63
0.36 0.911 1.24 6.89 5.36 5.1 5.06 5.17 5.39 5.69 6.04 6.84
0.37 0.916 1.255 6.78 5.26 4.99 4.95 5.05 5.26 5.54 5.88 6.65
0.38 0.92 1.269 6.67 5.16 4.89 4.84 4.93 5.13 5.4 5.72 6.4¢€
0.39 0.924 1.284] 6.58 5.07 4.8 4.73 4.82 5.01 5.27 5.57 6.2€
0.40 0.928 1.299 6.49 4.99 4.71 4.64 4.72 4.89 5.14 5.43 6.12
0.41 0.931 1.313 6.4 4_.91 4.62 4 .54 4.61 4.78 5.01 5.29 596
0.42 0.935 1.327 6.32 4.82 4 .53 4._45 4_.51 4 .66 4.89 5.16 5.8
0.43 0.938 1.341 6.24 4.75 4.46 4 .36 4.41 4 .56 4.77 5.03 5.6E
0.44 0.941 1.355 6.16 4.67 4.37 4.28 4.32 4.43 4.66 4.9 5.5
0.45 0.944 1.369 6.08 4.6 4.3 4.19 4.23 4_.35 4 .55 4.78 5.3€
0.46 0.947 1.383 6.01 4 .53 4.23 4.11 4.14 4.26 4.44 4.67 5.27
0.47 0.95 1.386 5.94 4.46 4.15 4.03 4.05 4.16 4.34 4.55 5.0¢€
0.48 0.952 1.409 5.87 4.39 4.08 3.96 3.97 4.07 4.23 4.44 4 .91
0.49 0.954 1.423 5.81 4 .33 4.01 3.88 3.89 3.98 4.11 4.33 4 .87
0.50 0.957 1.436| 5.74 4.27 3.95 3.81 3.81 3.89 4.04 4.23 4.7
0.52 0.962 1.462 5.62 4.15 3.82 3.68 3.66 3.73 3.86 4.03 4 _4¢
0.54 0.966 1.488 5.54 4.04 3.71 3.55 3.52 3.57 3.68 3.84 4 23
0.56 0.97 1.513 5. 3.93 3.59 3.43 3.38 3.32 3.52 3.65 4 .01
0.58 0.973 1.528 5.3 3.83 3.49 3.31 3.25 3.28 3.36 3.48 3.34
0.60 0.976 1.562 5.21 3.74 3.38 3.2 2.13 3.14 3.21 3.31 3.61
0.62 0.979 1.583 5.12 3.65 3.29 3.09 3.01 3.01 3.06 3.15 3.47
0.64 0.982 1.61 5.03 3.56 3.2 2.99 2.9 2.89 2.96 3.00 3.23
0.66 0.984 1.684 4.95 3.48 3.11 2.89 2.79 2.75 2.79 2.85 3.0¢€
0.68 0.986 1.657 4.87 3.4 3.02 2.8 2.68 2.64 2.66 2.71 2.8€
0.70 0.988 1.68 4.8 3.33 2.94 2.71 2.59 2.54 2.54 2.57 2.7€
0.72 0.99 1.703] 4.66 3.25 2.86 2.62 2.49 2.43 2.42 2.44 2.57
0.74 0.992 1.725 4.63 3.18 2.78 2.54 2.39 2.32 2.3 2.31 2.41
0.76 0.993 1.748 4.61 3.13 2.73 2.47 2.32 2.22 2.19 2.19 2.27
0.78 0.9945 1.77 4 .57 3.95 2.64 3.37 2.21 2.12 2.08 2.07 2 .02
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R h D sim
(e} In

0 0.5 0.75 1 1.25 1.5 1.75 2 2.5

0.80 0.9954 1.792 4.48 2.99 2.58 2.3 2.13 2.03 1.98 1.95 1.9¢€
0.85 0.9975 1.884 4.35 2.85 2.42 2.1 1.94 1.81 1.73 1.68 1.6¢
0.90 0.9989 1.898 4.21 2.71 2.26 1.95 1.74 1.59 1.48 1.42 1.3¢4
0.95 0.9996/ 1.949 4.09 2.58 2.12 1.79 1.56 1.4 1.27 1.18 1.0¢
1.00 1 2 4 2.47 2 1.66 1.4 1.21 1.06 0.94 0.77

1.05 0.9998 2.05 3.9 2.36 1.88 1.52 1.25 1.04 0.87 0.72 0.54

1.10 0.9992) 2.098 3.81 2.26 1.76 1.39 1.1 0.37 0.68 0.52 0.8¢
1.15 0.9982) 2.146 3.73 2.17 1.66 1.27 0.98 0.71 0.5 0.38 0.2
1.20 0.997 2.193 3.65 2.07 1.55 1.15 0.82 0.56 0.33 0.13

1.25 0.9954 2.24 3.58 1.99 1.46 1.03 0.7 0.41 0.17

1.30 0.9937] 2.286 3.52 1.91 1.36 0.93 0.57 0.27 0.01

1.35 0.9916/ 2.33 3.45 1.83 1.27 0.83 0.46 0.14

1.40 0.9896 2.375 3.39 1.76 1.19 |0.72 0.34 0.01

1.45 0.9873 2.419 3.34 1.69 1.11 |0.63 0.23

1.50 0.9849 2.462 3.28 1.62 1.03 0.54 0.13

1.55 0.9824 2.505 3.23 1.55 0.95 0.45 0.02

1.60 0.98 2.548 3.18 1.49 0.88 0.36

1.65 0.9773 2.59 3.14 1.43 0.81 0.28
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a) Dap c6 nguwdng va khong c6 co hep bén

H¢é s6 lru lwong m ciia dap tran dinh rong theo P.I.Cumin

n=P/H

0 1 2 >25 | 0025 | 0,10 0,40 0,8 1,0 0,025 0,1 2
02 | 0366 | 0377 | 0382 | 0382 | 0372 - - - - 0,371 | 0,376 -
0,6 | 0350 | 0370 | 0379 | 0380 | 0,360 | 0,367 | 0,374 B ~ 0,369 | 0,367 ~
1,0 | 0342 | 0367 | 0377 | 0378 | 0355 | 0362 | 0371 | 0,376 ~ 0,353 | 0,363 ~
2,0 | 0,333 | 0363 | 0375 | 0377 | 0349 | 0358 | 0,368 | 0375 | 0382 | 0347 | 0358 ~
60 | 0325 | 0360 | 0374 | 0376 | 0344 | 0354 | 0366 | 0373 | 0,380 | 0,341 | 0354 | 0,360
o | 0320 | 0358 | 0373 | 0375 | 0,340 | 0351 | 0364 | 0372 | 0375 | 0,337 | 0352 | 0358




b) Pap khong ngudng va cé co hep bén

|

[~

B=b/B
0
cotgb /b

0 1 2 3 0 0,1 0,3 0,6 0 0,05 0,10 0,20
0,0 0,320 0,350 0,353 0,350 0,320 0,342 0,354 0,360 0,320 0,340 0,345 0,350
0,2 0,324 0,352 0,355 0,352 0,324 0,345 0,356 0,362 0,324 0,343 0,348 0,352
0,4 0,330 0,356 0,358 0,356 0,330 0,349 0,359 0,364 0,330 0,347 0,351 0,356
0,6 0,340 0,360 0,363 0,361 0,340 0,354 0,363 0,368 0,340 0,354 0,357 0,361
0,8 0,355 0,369 0,370 0,369 0,355 0,365 0,371 0,373 0,355 0,364 0,366 0,369
1,0 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385




c) DPap vura c6 ngudng, vira co6 co hep bén
m tinh theo cong thuc dudi day:
- khimg>my:
m = my,+ (mg - my).F,, + (0,385 - mp) F, Fp
- khimg <my:
m = mg+ (m,, - mg).Fg + (0,385 - m,)) F,,Fp

Trong do: , ‘
m(: tr1 s6 ¢ hang cu6i cung, mg v61 (= P1/H = ( cua phan a.

m(: tri s & hang trén cung, tng v6i (= b/B = 0 cta phan b.

H 1
F = =
" H+2P, 1+2n

F._ o _ B
P 35B-25b 35-250
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Phu luc 5-1
Bang tra tinh d sau lién hi¢p nwéc nhay ndi tiép ha luu cong trinh
(Theo Agorotskin)

Fte) | Tc te

0.8 0.85 0.9 0.95 0.98 1
0.0044 0.001 0.050 0.053 0.056 0.060 0.061 0.063
0.0133 0.003 0.086 0.091 0.097 0.102 0.106 0.108
0.0265 0.006 0.121 0.128 0.136 0.144 0.148 0.151
0.0353 0.008 0.139 0.147 0.156 0.165 0.171 0.174
0.0441 0.01 0.154 0.164 0.174 0.184 0.190 0.194
0.0089 0.002 0.070 0.075 0.079 0.084 0.087 0.088
0.1309 0.03 0.258 0.275 0.292 0.309 0.320 0.327
0.0177 0.004 0.099 0.105 0.112 0.118 0.122 0.124
0.0177 0.004 0.099 0.105 0.112 0.118 0.122 0.124
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