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TOM TAT: Pdp tran phim p:ano véi kha ndng thdo gdp 4~5 lan kha nang théo ddp tran truyén
thong. Bai bdo trinh bay cdc két qua thi nghzem thity lec cong trinh trén mé hinh ddp tran phim piano
nguong thdp, kiéu A, v6i muc dich: nghién ciru kha ndng xdy dung né trén kénh tiéu nudc, nang cao dg
tin cdy ciia cong trinh, tw déng hoa trong thdo nudc, giam dwoe nhan cong van hanh hé thong. Cdc két
qua thi nghiém nay c6 thé sir dung truc I:ep hodc hiéu chinh cho phit hop, dé tinh todn cdc ddc trung
thiy lec ciia ddp tran (chiéu dai tran, chiéu dai nube nha ).

1.TONG QUAN

Théng 'thucmg cac cong trinh diéu tiét
nudc trén hé théng kénh dugc thiét ké theo céc
dang dap tu tran hodc tran c6 clira van nham
cung cdp nudc cho cdy trdng theo cac chu ky
sinh truong va thdo nudc Ii trong mia mua.
Nhuoe diém cia cac cong trinh diéu tiét nuéc
hién nay 12 viéc van hanh duoc thuc hién bing
phuong phéap thu céng v6i cac phuong tién lac
héu. Hoat dong céc cira van c6 d9 tin cdy thap,
thét thoat nuéc & cac kénh tiéu lam ha thip
muc nuéc ngdm va giy anh huéng dén moi
truong sinh thai, nang sudt cdy trong. Vi vay,
viéc nghién ciru dua vao ung dung cong trinh
gilt nudc va thao nudc tuw dong, cé dd tin cay
cao trong van hanh 14 yéu ciu hét sirc birc thiét.

Pé ning cao kha ning thdo nudc trong
diéu kién tuong tu vé chiéu rong tuyén tran
thao nudc, dap tran phim piano da dugc dé xuét
nghién ciru tng dung. Theo céc nghién ciru [1],
[2] cho thdy dép tran phim Piano véi cc dic
diém sau:

- C6 thé xdy dung trén ciac bé moéng
phéng.

— Luu luong don vi q c6 thé dat tir § dén
100 m*/s-m.

— Trong cung chiéu rong kénh thao li B,
luu Iwong théo lii ting it nhat 1a 4 l4n so véi
kiéu dp tran thuc dung Creager truyén thong.

— Cao trinh ngudng tran piano dit ngang
cao trinh myc nudc thiét ké cua kénh tiéu. Cao
trinh muc nudce tran 16n nhit trén ngudng tran
piano bing cao trinh myuc nudc 1én nhét trong
kénh tidu. Dé thao can nudc trong kénh tiéu khi
can thiét s& bd tri éng thoat nuéc cé van diéu

tiét vao tudng bién hodc trong tru gifta cla tran
piano.

- Céu tric don gian va dé xay dung voi
ngudn vt liéu xdy dung c6 sin tai chd.

D3 ¢6 3 phong thi nghiém thuy luc thi
nghiém kiéu dép tran nay thdo Ii cho cac hd
chira va co thé tién hanh nghién ctu tir ma
khong cin mua ban quyén. Kiéu thiét ké ddu
tién dd dugc thu nghiém vao nam 1999 ¢
phong thi nghiém L.N.H cua Dién luc Phép
(Electricité de France) va vao nam 2002 ¢
truong dai hoc Roorke cua An D§ ciung voi
truong dai hoc Biskra cua Algeria. Sau d6 mét
s hinh dang thiét ké da duoc chon dya vao:

— M6t so db hinh chir nhat hoi giong
hinh dang cac phim dan Piano nén dugc dat tén
12 kiéu dap tran phim Piano.

- Mot két chu day nghiéng vé phan
thuong va ha luu, khu vuc dong chay di vao
duoc goi l1a thuong lwu va phén di ra goi la ha
luu.

Sau do nhléu cong trinh thir nghiém ky
ludng da dugc tién hanh vao nam 2003 d¢é chon
kiéu thiét ké & Pai hoc Biskra va mot s6 thir
nghiém trén mdt mang din nudc rit rong &
phong thi nghiém L.N.H.

Céc cudc thir nghiém chi tiét da cho thiy
trén cung chiéu rong tuyén tran luu lugng théo
cia dép tran phim piano lén hon cédc dép tran
truyén théng. Kha nang tang luu luong cia dép
tran phim piano phu thudc vao cac ty sb giira
chidu dai, d§ sau, chiéu rong va hinh dang cua
cac phim va dac biét la su phu thuge véo ty s6
N - tong chiéu dai tuong tran / bé rong dap
tran. Vin dé nghién ciru tic dong cua va dép
cliing dd dugc dit ra. Nhing giai phap kha thi
nhit da duoc lua chon vé két cu va bién phap
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xdy dung nhim bao dam an toan cao. Céc mit
cit doc don gian hién ciing dugc dua ra nhim
céi tién hinh dang dé ting cuong hiéu qua chi
phi.

Cac nghién ctru rong rdi dang dugc tién
hanh & Trung Qudc (I.W.H.R Béc Kinh) va An
B6 (Pai hoc Roorke) vi cé nhiing kha nang to
I6n cho viéc sir dung cic dép tran phim Piano ¢
hai quoc gia nay. Nhimg két qua nghién ciru
ban dau vé dép tran phim Piano kiéu A v&i cac
N khéc nhau ciing dugc tién hanh & Viét Nam
[2] nhim tim kiém nhing kha nang tmg dung
vao thirc té.

2. NOI DUNG NGHIEN CUU

Tir céc nghién ciru [1], [2] cho thdy kha
nang mo rong viéc ung dung ddp tran phlm
Piano, c6 chiéu cao thip dat trén hé thong
kénh, séng thay thé cho cic cbng tiéu voi
nhiém vu c6 thé trir nudc trong mua kho phuc
vu cho san xuit nong nghiép va thio duoc
nudce trong mua i an toan, tranh dugc céc sy
cb khi van hanh cta van, ting d tin cdy cta
viéc trir nudc, kha nang kiém soat lii cia cac
cbng tiéu nudc hién hiru. Noi dung bai viét tap
trung vao hudng nghién ciru kha ning thio
nudc cia dép tran phim piano trén mé hinh vét
Iy véi cac théng so thiét ké 14y tir két qua tinh
toan thuy luc dong chay cia Rach P4 Hang —
Huyén Go Déu — Tinh T4y Ninh la: luu lugng
thao thuc té Q, = 6.0 — 20.5 (m?/s), chiéu rong
kénh thao 8m ( thi nghiém cho 1 nhip tran dai
B, = 4m), chiéu cao ngudng tran thuc P, = 1.5
m, ty s& N = téng chiéu dai tuong tran thuc /
bé rong dap tran thyc = IL/B, = 20/4 = 5,
chiéu sdu nude 16n nhét & thuong luu la 2,34m

2.1.Kha ning thao

2.1.1.Kha ning thdo ciia dip tran truyén
thong
v Zu

>i||

Déi véi dap tran chinh dién truyén théng
kha néng théo khi chay khong ngép va khéng
co hep bén la:

Q=m.B.7g B

m: hé sb luu lugng cua dép tran phu thuge
véo dic tinh, c4u tao cia ting loai dép.

B: bé rong tran chinh dién.

€ 1a hé s6 co hep bén.

Hy: cdt nudc toan phan.

Trong truong hop chay ngap, muc nuéce ha
hru anh hucmg dén kha nang thao nudc cuia dap
tran, lam giam hru luong qua dép (khi cft nude
toan phan H, khong dm) Céng thire tong quét

dugc bd sung hé sb ngép o, va duoc viét nhu
sau:

Q=o0, m.£B.,/2g H,"?

Cac cong thirc (1) va (2) c6 thé viét dudi
dang luu lugng Q 1a ham s6 ciia cot nudce hinh
hoc H, khi d6 anh huong cua cft nuéce luu tbe
tién gan duoc xét trong hé sé lwu lugng m, nhur
sau:

Q=m,B.,/2g .H*
Q. =0,.m,B./2g H?”

2.1.2.Ddp tran phim Piano

Khéc vai cac loai dap tran khac, dong chay
qua ddp tran phim Piano trong truémg hop chay
tw do (muc nuoc ha luu khéng ngﬁp ngudng
phim tran) gom cac dang chay thang dong (cho
cac tuyén tran tuong ung cta dau, cudi phim)
va chay tran ngang (cac thanh bén cta phim).
Vi vy kho cé thé xéc dinh mot hé s6 luu luong
théng thuong chung cho toan bd chiéu dai
tuyén tran. Gia tri luu lugng cua dép tran phim
Piano trong trudng hop chay tu do cé thé xac
dinh thong qua thi nghiém mé hinh thuy luc.
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Khi muc nuéc ha luu cao hon cao trinh
ngudng phim tran thi dép tran & trang théi chay
ngép (hinh 2). So vdi trang thai chay ty do, kha
nang thdo cua dép s& giam di, cong thirc tinh
luu lugng théo la cong thuc c¢6 dang tuong tu

(4) ¢6 bd sung hé sé hiéu chinh o, goi 12 hé s6
ngap:

L mm— (5)

2.2.M5 hinh thi nghiém

M0 hinh dép tran phim Piano bang kinh
hitu co dit trong mang kinh thi nghiém dai
34m va rong 0.6m ( hinh 3). Nuéc duoc cép
boi may bom, qua ludi giam séng dat & dau
méng, sé dugc thao qua md hinh dép tran. Tai
cubi mang thi nghiém nudc s& dugc chuyén
xubng mot kénh thao ha luu dai 16m rong

0.75m. O cubi kénh thao ha lwu c6 ldp dat dap
tran thanh mong do luu lugng.

Céac myc nudce thuong luu trong méng thi
nghiém va kénh théo ha luu dugc do bang kim
do muc nude. Kim do nay do cao trinh muc
nuéc nhd nit diéu chinh va cao d6 ciia miii kim
duoc xac dinh nho du xich, d§ chinh xac cua
kim do la 0.05mm.

Ludi giam
7 e
- %
A
A’ 60 cm <— 40 cnf E <— L
i 4
G A 7
Mat bang
8 <~ |Kénh thdo <
May ]=H
Bé chira

g

Hinh 3
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Mt bing dép tran (hinh 4) & kich thuéc
nguyén hinh ( don vi mm) nhu sau:

..........................................

I 600
_ E
P 800
e s 1200
T, b
s 800
R
—_— 600
1000} 2000 | 1000
v 1
L
Hinh 4

2.3.Quy hoach va thiét ké thi nghiém

Tiéu chuin twong tir

Do trong luc gilt vai tro chu yéu trong
chuyén dong cia chit long qua dap tran nén
trong thi nghiém mé hinh thiy luc ap dung tiéu
chuén cta sy tuong ty trong luc, con goi la tiéu
chudn Froude. Néu goi ty 1¢ hinh hoc Ia A, =
Lu/Ln, ty 1¢ van tbe 12 Ay = Vi/Viy, ty 16 Tuu
lugng la Ao = Qu/Qm ( céc chi sOnvam
biéu thi kich thuéc hinh hoc L, vén téc V va
Iuu lugng ¢ nguyén hinh va mé hinh). Khi mo
hinh héa dong chay theo sé Froude ta c6 cac
biéu thirc sau:

Quan hé ctia van téc dong chay trong mé

hinh va nguyén hinh la: l\, = -JA.L (5)
Quan hé cta luu lugng trong mé hinh va
nguyén hinh la: 7L = 7\,2'5 (6)

Cén cir vao kich thuéc cia cong trinh, yéu
cdu ctia thi nghiém, cac diéu kién hién c6 cia
mang thi nghiém, kénh thdo va kha nang cung
cép lvu luong ciia mdy bom, chiing t6i chon
mo hinh thi nghiém c6 ty 1€ hinh hoc A = 10.
Tai diu ngudng tran, ing véi luu lugng nhé
nhit Q, = 19.5 I/s, h = 1.9 em,V,, = 2.56 m/s,
bén kinh thiy luc R, = 0,018 ta cé:

s
" 9,81x0,018

o S26X00I8 o s
1,01x107°
=31162
Viy dong chay trong mé hinh la dong chay
xiét va chay ri, dam bao diéu kién tuong tu
nhu nguyén hinh.

=16,6 >1 va

Cdc théng sé nghién cieu va khodng bién
thién

Céc thong s6 dung trong nghién ciru thi
nghiém mé hinh nhén dugec tir két qua tinh toén
thuy luc dong chay cia Rach D4 Hang — Huyén
Go Déu — Tinh Ty Ninh. Luu lugng thio qua
moé hinh Q,, duogc thay doi tir Q,, =19.5 - 64 5
(lit/s), twong tmg véi luu lugng thao thuc té la:
Q. = 6.0 — 20.5 (m%/s). Tuong (mg v6i céc cép
luu lugng thi nghiém nhu trén, chiéu cao cot
nudc tran trén moé hinh H,, thay abi trong pham
vi tir (0,019 ~ 0,10) m. Loai dép tran Piano: thi
nghiém dugc tién hanh trén mé hinh dép tran
phlm Piano loai A, ch:éu cao nguﬁ‘ng tran thyc

= 1.5 (m), vai ty sO N = tong chiéu dai

tuong tran thuc / bé réng dap tran thyc =
ZL./B, = 20/4 = 5. Muc nuéc thuong va ha luu
cia md hinh dugc do tai 2 mit cit cich dap
tran piano lan luot I2 2m va 6m.

2.4.Két qua thi nghiém

2.4.1.Trang thdi chdy tw do (mwc nuwdc hg
lwu thip hon cao trinh ngwong phim trin -
Hinh 1)

Tai mdi cép lwu lwong tran tién hanh do,
ghi sb liéu 5 lan. Két qua xir ly sé liéu do véi
muc tin céy 95% dugc phén tich nhu sau:

- Db thi biéu dlen Qn = f(H,) cua dap tran
phim piano ngudng thap (Hinh 5)

- Cing chiéu réng thdo nuoc B, = 4m,
cung gia tri cft nudc tran H thi Qpg =
(3~4)Qcyeager (Hinh 6). Luu luong don vi (m3/s-
m) cua dép tran PK (qpk) 16n hon luvu luong
don vi cua dép tran Creager (qcresger) (hinh 7).
Dé thao duoc Q = 12,85 m’/s thi c6t nu6éc H
truéc dap tran piano 1a 0.55m, hay chidu sau
nudc tbi da & thuong hru 14 2,05m. Gia trj nay
nho hon gt nude t6i da 1a 2,34m theo phuong
an xdy cong diéu tiét co téng chiéu rong tran
8m (6,4m chiéu rong tran nuéc va 1,6m cho 2
tru van, 2 tru bién). :
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- So sanh véi két qua thi nghiém [2] cho
dap tran ngudng cao thi luu luong don vi
(m3/s-m) cua ddp tran PK véi P=1.5m (q px
p-1.sm)> O COt nUGC tran 0.6m thi Xép xi v6i lru
luong don vi cua dép tran PKA véi P=5.5m (q
pka p=s.sm) (Hinh 8). Khi cft nudc tran ting dén
1.0m thi q pga p=ssm = 1.3 q pk p=1.5m- Vi vay,
chiéu cao dap tran P c6 anh huéng dén kha
nang thdo cuia dap tran phim piano.

L R T Tt Tats
! : 1
0 : o
& 10e=s / o RS ) B
5 R
0 e
0 02 04 06 08 1 12
Hu(m)
Hinh 5

Q(m'ls)

0 02 04 06 08 1 12

H{m)
Hinh 6
61 —
E ‘ % .r‘/
'E' asciek (s //' ' [eoiptan |
= 3 3 im Piano ||
e ] : 15 ptran |
H 7 B o Creager
14 = L~ i
" Pt - :
0 02 04 - 06 0.8 1 1.2
H(m)
Hinh 7

1 :
‘ | |
| Lt
| J,l
| " C -
2 s ‘
| E L1 +Dipranphim
o 8 5 P 1 5m
Ly 1 Sppan phim
8 Ak FaoPSim
| n P S :
| 4 |- % v
4 { o att] : : J y
s I
R R BEEE
| o ‘ :
; 0 010203040506070809 1111213 141516171818 2
1
1 H(m)
Hinh 8

2.4.2.Trang thdi chdy ngdp (muc nuwdc ha
liew bdng hodc hon cao trinh ngwdng phim
tran) '

Tuong tu nhu trudng hop chay tu do, cac
thi nghiém cho ting t& hop muc nudc thuong,
ha lvu trong trudng hop chay ngép ciling duoc
do 5 14n va két qua duoc tong hop trong hinh 9.
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Hinh 9

2.4.3.Kiém tra kha ndng thdo vt néi, rdc
troi ¢ thiegng lieu cong trinh
Qua thi nghiém mo hinh ta théy dap tran
phim piano cé kha néng thao céc cay g0, ric
troi trén song. Khi l16p nudc tran thap rac co
kha nang bi gitr lai tai tuyén tran. Hién tuong
nay lam ting muc nudc thugng hwu va réc lai
dugc thao qua tran. Bm vai ving c6 rac la cac
thén cay to thi cin b tri ludi chédn gif chung
lai & phia thuong luu dé tranh gay ton hai cho
két céu dép tran.

2.4.4.Tiéu ning

Trén chiéu dai tuyén tran, c6 thé xem dap
tran phlm piano 1a t6 hop cua nhleu déap tran
thanh mong va dap tran da giac. Rat kho xac
dinh vi tri mat cét co hep h, do dong chay xao
tron khd manh tai mat cét sau chan dap tran.
Qua thi nghiém véi luu lugng théo q,= 3,3 ~
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5.2 l/s-m, hy/H = 0,4 ~ 0,5 déu quan sat thdy
xuat hién nudc nhay day cé chidu dai doan xdo
tron thay dbi trong khoang (10 ~ 16)m (Hinh
11 va 12). Vi véy, bé tiéu ning 1a hinh thic
thich hop dwoc dé nghi dé tinh ton tiéu ning
cho cong trinh.

Cac nghién ciru chi tiét hon vé cong trinh
tiéu nang chung tbi aé nghi s& thuc hién trong
mot dé tai nghién ciru tiép theo.

Hinh 10
5 = o
® ¢ o
T e *
Sal e 5
E_ |
=2
B
0 : ; : .
8 10 12 14 16
L{m)
Hinh 11
06 1
& ’
05 . .
04 s 5 x
=03
02
01
0 ; .
8 10 12 14 16
L{m)
Hinh 12

3. KET LUAN

— So sanh luu lugng don vi cua hai loai
dap tran nay cho théy kha nang théo cua dép
tran phim piano ngudng thép tot hon kha ning
théo cua déap tran Creager truyén thong khi cft

nuoc thip (H thay dbi tir 0.2m dén 0.5m thi ti
so ek /qereager thay déi tr 8 dén 5). Ti sb nay
xap xi tir 3 dén 2 khi cot nuéc tran ting tir 0.6m
dén 1.0m.

— So sanh luu lugng don vi (m3fs -m) cua
dap tran phim piano véi hai chiéu cao dép
P=1.5m va P=5.5m cho thdy chiéu cao dap tran
P ¢6 anh huong dén kha nang thao ciia dép tran
phim piano. Khi c§t nuéc tran thap (0.6m) thi
GpK p=1.5m = QpKa p=s.sme Khi cOt nudc tran tang
dén 1.0m thi gpka p=s.5m~ 1,3 Qpk p=1.5m -

— O trang thai chay ngp, véi ciing cot
nude tran H, kha nang thao cua dap tran phim
Piano ngudng thép giam khoang 20% so vdi
trang thai chay tu do.

- Dap tran Piano ngudng thép c6 kha ning
thao dugrc rac.

— Hinh thic tiéu ning dong day la thich
hop véi chiéu dai bé lys = (2~3)L (L-xem hinh
11)

— Pép tran Piano ngudng thdp véi ché do
lam viéc ty dong thao nude va luu luong thao
twong duong voi cong diéu tiét truyen thong vi
vdy no c6 thé thay thé vai tro cac cdng diéu tiét
trén tuyén kénh tudi, tiéu.

- Tiép tuc nghién ctru theo hudng xem xét
anh huéng dang ddu vao ngudng tran d6i voi
kha nang thio va xdy dung cdng thirc tinh toan
lru lugng théo.
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THE CAPACITY OF THE LOW-HEIGHT PIANO KEY WEIR TYPE A IN
DRAINAGE CANAL

Truong Chi Hien, Tran Hieu Thuan
University of Technology, VNU-HCM

ABSTRACT: The capacity of PK piano weir is 4-5 times higher than conventional weir. This
paper describes some hydraulic tests on the low-height P.K. weirs Type A, in order to show that it is
possible to build in a drainage canal such a weir, which also improves safety and takes less labor to
operate the system. The results of the performed tests can be used in practice as a design hydraulic
feature for this weir type (the length of weir, the length of jump). In some cases, an adaptation of these
tests could be required.
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