KET QUA NGHIEN CUU VA UNG DUNG

ANH HUONG CUA HINH DANG CUA RA
TOl KHA NANG THAO CUA CONG TRINH THAO SAU

PGS.TS Huynh Ba Ky Thuat'; ThS. Nguyén Céng Thanh '

Tém tat: Trong tinh toén kha ndng thao ctia cong trinh thdo séu, c6 hai yéu tb can
xac dinh dé la hé sé luu lvong u va cot nwoc tac dung Z(Z,). Hé s6 lwu luong thi
chi phu thudc vao hinh dang ctra vao, hé sé ma sét, céc hé sé tén that cuc bé cua
16 thdo sdu. Trong khi dé thi cét nuoc tac dung Z(Z,) lai phu thudc vao hinh dang
maét cong clra ra va ché dé nbi tiép dong chdy (van dé nay it dugc dé cép dén).
Viéc xéac dinh ding dan gié tri cot nuéc tac dung Z(Z,) sé cho két qua kha ndng
théo cua céng trinh phu hop théo sdu phu hop véi ly thuyét.

Summary: In calculation of discharge capacity of under sluices, there are two
factors to be determined: discharge coefficient and water head Z(Z,). The
discharge coefficient u depends on the entrance shape, friction coefficient and
partial loss coefficient of under sluices. Whereas, the water head Z(Z;) depends on
the shape of outlet section and regime of flow at downstream outlet (this problem is
rarely mentioned). The determination of the proper water head value Z(Z,;) would
result in the suitable discharge capacity accordingly.
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1. Gi&i thiéu

Cong trinh thao 10 dwdi sau c6 thé dat dwdi day dap va trén nén (céng ngam), di qua
than dap (duwong 6ng), cling c6 thé dat & bén bd (dang duweng hdm tuy nen) khi diéu kién dia
hinh, dia chat cho phép. Céng thao sau cho phép ching ta thao dwoc nwéc trong hd véi bat ki
muc nwdc ndo, tham chi cé thé thdo can hd cha. Loai nay ta cé thé sir dung vao nhiéu muc
dich khac nhau nhu: thao I, thdo can hd chra, dan dong thi cdng, thao bun cat Iang dong, lay
nwéc tudi, lay nwdc vao nha may thuy dién. Do dd, tuy vao diéu kién cu thé ma co thé két hop
nhiéu muc dich khac nhau déi v&i cong trinh thao nwdc dwéi sau. So véi cong trinh thao 1G xa
mat thi viéc van hanh clra van trong tred'ng hgp nay la khé khan va phirc tap hon.

Cong trinh thao sau cé mot s dac diém co ban sau :

- Clva van & sau, khi mé lwu tbc & dwdi clra rat Ion. Cung mét dién tich mat cét ngang
nhw nhau, lvu lwgng thao qua 16 thao sau I&n hon rat nhiéu so véi thao qua cong trinh xa mat.

- Viéc thao nwéc twong dbi 6n dinh, khi mwe nuwéc thay ddi lwu lwong thao thay ddi it.
Muwc nuwéce trong hd thap cling cé thé thao dwoc luu lvong 16n.

- Do lwu tée I&n nén ban than dong chdy cé lwu tbc mach dong Ién co thé gay nén rung
dong clra van va cac bd phan khac.
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- Luc muc nuéce trong hd cao, clra van chiu ap luc nuwéc I16n dan dén lyc dong mé clra
van cao doi hai (trong lwgng) lwc nang ha cua cac thiét bi dong mé cang lon.

- Clra vao cong trinh thap, thuan tién trong viéc xa bun cat. Trong trudng hop dong chay
mang nhiéu bun cat thi khi thao 10 ho&c thao bun cat c6 thé gay nén bao mon I&p 16t cla duwdng
thao nwéc.

- Ong ngam va dueng hadm chiu ap lwc dat dap hodc da. Trong trwdng hop van hanh thi
ap luc da két hop véi lop 4o duweéng ham chiu mét phan ap lwc nuwéc bén trong dworng ham.

Dé xay dung cong thirc tinh todn khad nang xa clia cong trinh thdo sau cé ap, ngudi ta
xuét phat tir ly thuyét dong chay qua 16 nhdé thanh méng va 16 to thanh mdng, chi tiét c6 thé

tham khao [4]. w2
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Hinh 1. So dé tinh dong chdy qua I6 nhé thanh méng
Dwéi tac dung cla cot nuwdc Z = const, dong chay qua khai 16 la dong chay én dinh.

Trén co s& phwong trinh Bernoulli viét cho 2 mat c&t 1-1 va C-C, ldy mét chuén 0-0 di
qua trong tam 16 (Hinh 1), ta c6 dwoc phwong trinh xac dinh lwu lwong qua 16 nhd thanh méng
nhw sau (theo [4]):

Q=Vvco, :¢a)c\/2920 (1)

Véi @la hé sbé luu tée, o, la dién tich cia mat cét co hep, Z, 1a cot nwéc tac dung ¢ xét

X ~ A « K PN . 0) ~ ~ X 'S e = > > > N ~ ~ X
dén van toc tien gan. Goi € = —Llahésbco hep, w: dién tich 10 xa, ctra xa va L =¢€@ la hé so
)

lwu lwong cla 16. Nhw vay, cong thirc xac dinh kha ndng thao céng trinh x& sau c6 ap cé dang
chung nhu sau:

Q = uwn[29Z, 2

Trong cong thirc trén, hé sé lwu lwong y la gia tri phu thudc vao cac hé sb tén that cla
ctra vao, mirc dd co hep clia dong chay... Gia tri Z, phu thudc vao nhiéu yéu td nhw hinh dang
mat cat ctra ra, ché do ndi tiép clia dong chay tai ctva ra véi ha lwu. Van dé xac dinh gia tri g co
thé tham khao & cac tai liéu thly lwc dai cwong ciing nhw thay lwe chuyén nganh, con cach xac
dinh gia tri Z, thi it dwoc dé cap dén, dac biét la trong cac trwdng hop cé hinh dang clra ra la
cong (Hinh 2). Dwéi day di sau vao phan tich cach xac dinh Z, cling nhw anh huéng cta hinh
dang ctra ra t&i cot nwéce tac dung Z,.
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2. Xac dinh cot nwéc Z,
2.1 Khai niém cét nwéc tac dung Z,

Lay mat chuan 1a nhw trén hinh v& (Hinh 3), xét b6 dong phan té dz, phwong trinh
Becnulli cho 2 mat cat 0-0 va 1-1 duoc viét nhw sau:

2 2
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TO:z+£+—+Z§— (3)
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Ta co dQ=Dbyu,dz, dQ=Dbudz; trong dé uo,u, by, b 1&n lwot & Iwu téc trung binh,

chiéu roéng trung binh tai mat c&t 0-0 va 1-1 (rng v&i vi tri phan td dz. Cac ky hiéu con lai nhw
trén hinh 3.

Nhan ca 2 vé phwong trinh (2) v&i dQ, lay tich phan phwong trinh (3), ta duwoc phwong
trinh sau:

H hy ho 3
Tobo_([uodz:b‘([[z+§judz+(l+ch)o£;—gdz (4)
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Hinh 2. So dé tinh dong chay duéi ctra  Hinh 3. So' db xac dinh thé ndng mét cét cira ra trong
van trén dap tran mat cat thuc dung triong hop dong chay qua 16 xa séu - cé ap

A 2 3 3
Géan dung c6 thé coi Y _ %V va theo phuong trinh lién tuc c6 Q=b_u H =buh,, thay
29 29
vao (5), bién dbi theo [8] ta dworc:
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D4t IT 13 thé n&ng tai méat cat clra ra va bang:

f(z + pjdz
n=- 1 (6)
h
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Goi Z, =T, —1II la cot nwoc tac dung 1én 16 xa sdu va Z, =72 +2— Vi V, 1a van toc
g
tién gan tai mat cat 0-0. Nhw vay, Z,, Z la cdt nuwéc tac dung 1&n 16 x& sau c6 va khong ké dén cot
nwéc van tdc tién gan.
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2.2 Cac trwong hop xdc dinh cét nwérc tac dung Z (Z,)

Trong thwc t& cé nhiéu trwdng hop cla cla dong chay tai ctva ra nhw chay tw do, chay
ngap, dang clra ra la day phang, xién hay cong. Trong pham vi bai bao nay sé chi dé cap dén 3
trwong hop co ban nhét, thwong gap trong thuc té.

2
P2
P1(2) _
S i{ Y —21(h)
h1 ., Matchudn
l M3t chudn

@  Lhr
TRUONG HQP 1 TRUONG HOP 2

Day ra phang Dong chay phun tw do ra ngoai khdng khi

Hinh 4. Phéan bé 4p suét tai mét cét ctra ra trong cac truong hop

Theo TL [2,3,8], trong trudng hop dong chady qua |16 cé day phang va phun ty do ra ngoai
khéng khi (Hinh 4) thi cét nwée tac dung sé dwoc xac dinh theo cdng thire sau:

Trwonghop 1: Z, =T, —h, (7)
Trong trwdng hop nay Z (Z,) dwoc tinh dén cao trinh tran ra cda 16.
h
Truong hop 2: Z, =T, _El (8)

Trong trwéng hop nay Z (Zo) dwoc tinh dén cao trinh tdm cha 16. Cé thé tham khao cach
xac dinh Z (Z,) voi trwdng hop 1 va 2 theo hinh 5.
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Hinh 5. Céc trirong hop xac dinh Z, (rng v&i cac dang ctra ra khac nhau.TL[8]
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Trwdng hop 3 (Hinh 6) la trwdng hop trung gian cla trwong hop 1 va 2, tire la clra ra
khéng phai la dang tw do ma ciing khéng phai dang phdng ma la mét dwdng cong nao day.
Trong thuc té ta hay gap dang nay trong truéng hop dong chdy qua ctra van, qua 16 duoc dat
trén mat tran cé mat cat thuc dung (Corighe-Ofixerop, dang WES...).

P2(z)
P72z (h)

Hinh 6. Phan b6 4p suét trong truong hop day cira ra la cong (truong hop 3)

Nhan thay truéng hop 3 1a truo’ng hop trung gian cua trwong hop 1 va trwong hop 2.
Trong trwéng hop 1 thi ap suét phan bd tai clra ra tuan theo quy luat tuyén tinh con trong

treong hop 3 thi p37(z): z(h) tre 1a quy luat phan bd ap suét theo chiéu sau khoéng phai 1a
e

tuyén tinh ma la mot dang ham sb nao day cda h, cé thé la da thirc, ham logarit, ham sé mdi...

Mat khac, co thé thay gia tri ap suét tai day cira ra cla trwong hop 3 1a h'< h1. Gia tri b’
nay ciing phu thudc vao hinh dang dwéng cong clia mat cét ctra ra (dweong sb 3).

Trong trwéng hop nay, thé nang tai mat cat clra ra duwoc xac dinh theo coéng thire:

1= hj'(z+p( )]dzel‘l_ UZdZJer()dZJ 9)

) Ve
Nhw vay, muébn biét dwoc I1 thi cAn phai biét dwoc phan bd Ps(2) _ z(h) cu thé nhu thé
4

nao (tirc la can biét quy luat phan bé ctia p(z) thi mai ¢ thé tién hanh 14y tich phan dwoc).

Hién nay, theo cac tai liéu tham khao thi viéc xac dinh ps_(z) =z(h) chua cu thé rd rang.
4
Do vay viéc nghién ciru quan hé trén can 1a can thiét dwoc lam sang t6.

3. Két luan

C6 thé nhan thay, cac tredng hop trong hinh 5 dung véi trwdng hop clra ra c6 dang day
phéng va néu ap dung cong thirc (6) va (7) sé xac dinh duwoc cot nuéc tac dung Z, phu hop véi
hinh 5 ([7]). Tuy nhién, trong treo'ng hgp clra ra cé dang cong (Hinh 6) thi viéc xac dinh co6t
nwéc tac dung Z, van con chwa cu thé, tinh toan van phai chdp nhan gan ding 1a 14y cot nwéc
dén tam hoac tran cong.

Ché dd dong chay qua 16 ma mat day la cong thi thuc té gia tri cot nwéc tac dung Z (Zo)
khéng phai 1a dwoc tinh téi tam cla 16 xa hay trdn ma c6 diém tinh toan (BTT) nao dé cao hon
tam cda 16 x& mot khodng cach nhét dinh, diéu nay phu thudc vao viéc phan bb ap suét cta
dong chay theo chiéu sau tirc 1a phu thudc vao hinh dang ctva ra tran va ché doé nbi tiép cua
dong chay sau I6. Trwdng hop clra ra cé dang cong thi BTT khéng con & dinh hodc & tam niva.
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Vi tri cia BDTT cé mét y nghia quan trong, vi nd quyét dinh gia tri dang dan cla cot nwdc
tac dung Z,. Do vay can phai cé cac nghién ciru tiép theo dé lam sang té van dé nay.
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