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Tém tit: Pdp tran thuc dung cé twong ngwe bién cong dwoc iing dung & cdc nuede trén thé gidi
ciing nhu ¢ Viéet Nam ... Tuy vay cac tai lieu tham khao, huong dan vé viéc lwa chon hinh dang,
kich thwée, két cau va tinh todn cdc thong sé thuy hec ciia chiing con rat han ché. Bai bdo tom tdt
mét s6 két qua nghién civu thwe nghiém mé hinh thuy hec xdc dinh ché dé dong chdy va tinh kha
nang thdo cua logi dap nay khi lam viéc voi cdc murc mrdc khdac nhau, phan tich va so sanh voi
mot s6 két qud nghién civu ciia nwée ngodi dé c6 thé irng dung thuc té.

Tir khoa: Ddp tran, twong nguc, Creager-Ophicerop, WES, luu luong,

Summary: Breast wall spillway is used in countries around the world as well as in Vietnam ...
However, references and guidance on selection of shapes, sizes, and structures, and calculation
of hydraulic parameters are very limited. The article summarizes the results of some
experimental studies on hydraulic model to determine flow regime and discharge capacity of this
type of dam respect to different water levels, and analyzes and compares with the results of some

foreign studies for practical app lications.
Keywords: spillway, breast wall, discharge.

1. MO PAU

Khi cot nurde tac dung 1én dinh dap tran thay doi
16n do phai lam viéc véi nhiéu ché do théo 1
can phai thi& ké thém twong nguc dé giam bot
chiéu cao cua cira van cun g Dép tran thuc dung
c6 tuong nguc bién cong (hinh 1) cé nhiing loi
thé nhét dinh, v6i muc dich tdi wu hoa cira van
va thié bi co khi, hathdp mirc nrée hd, tao dung
tich phong 11, thdo dong chdy mdi truong, 1am
nhiém vu dp tran sy cd... Ché do dong chay
qua tran c6 trong nguc co thé ¢6 hai dang sau:
khi mirc nuréc thwong luu thdp va mo hét cia
van dong chay qua dap la dong tu do (khong 4p)
cd mat thoang; khi tang murc nwdc thuong luu
16n hon, dong chay qua dap 1a chdy co 4 dudi
tuong nguc, duong mat nudc ngap 16 dudi

Ngay nhan bai: 01/92016
Ngay thong qua phan bién: 18/10/2016
Ngay duyét dang: 26/10/2016

tuong nguc, sau twong nguc 1a dong chay tu do.

Puong cong phia dudi mét tran thuong dugc dp
dung cic dang dé tran thuc dung hinh cong
Ophixerop, WES (Weterways Exporiment Station)
hay parabol X*=KY. Puodng cong phia dudi tuong
nguc, co thé chon dirong cong tron, elip hay ké
hop cong tron va elip voi doan thiang & cudi twong
nguc (hinhl). Viéc lya chon duong cong, cao do
twong nguc, kich thudce chidu cao 16 D can thoa
min yéu cau ché d6 chay thuan dong, kha ning
théo, viéc bd tri két cautwong ngre. ..

So d6 nghién ctru mé hinh thuy Iyc nhu hinh 1.
Mt tran duoc Iya chon cé dang duong cong WES
c6 ¢t nrde thiét ké H=20,03m va 17,2m, nghién
ctru trén 3 mo hinh; 2 md hinh mat cit ti 18 148
voi D=114m va D=13m; mo hinh khong gian ti 1€
1/100 c6 D=11,4m. Ké& qua nghién cru vé ché do
dong chay va hru lrongduoc tom tit & muc 2.
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Hinh 1. Ddp tran mat co twong nguc o thuy dién Son La

2. KET QUA NGHIEN CU'U
2.1. Ché d dong chay

Dong chay qua 16 dudi tuong nguc co hai ché
do dong chay 1a chay tu do (khong ap) va chay
cd ap. Co6 giai doan dong chiy quéa do tu
khong 4p sang c6 ap va nguoc lai. Khi muc
nuéc thuong lyu thip & mirc d6 ndo d6 do
nguoi thiét ké tinh toan, xac dinh trude, don g
chay 1a chay tu do. Khi tang mirc nude thuong
lru tir mirc nay dén muc thao 1i 16n nhat dong

chay 1a c6 &p. Tinh toan cac dac trung thuy luc
nhu duong myc nude, lwu luong, van tdc va ap
sudt & hai ché d6 nay c6 khic nhau. Pé xac
dinh ché d6 dong chay can phai tinh toin
duong mat nudc trong truong hop chay tu do,
khi mirc nuée ngip diém thap nhét cta tuong
nguc, dong chay bat dau qua do sang chay co
ap. Voi cac md hinh dugce lua chon néu trén,
Kkét qua thi nghiém duong mat nudc duge ghi &
bang 1+3 va céc hinh 2+34 dudi day.

Bang 1. Két qua do mirc nwéc & md hinh 1/48, D=11,4m ( m)

Khoar|s,,, qs| H/Ha| 043 | 061 | 0,85 0,86 | 0,95 | 0,96 | 1,00 | 1,00 | 149
gcachl nat |HD| 076|107 | 149|151 | 167 | 168 | 1,76 | 1,76 | 2,61
X (m .
™) tran 214,8
Zm) | z, |206,55| 210 | 4 | 215 [216,851216,95217,83217,83| 227,56
Cao [206,1 2124
-11,94{197,80| @6 | 0 [208,63] 1 [213,07|214,88[214,87/216,47|216,70/227,51
mat 502 4 2084
1,47 [197,80/"9¢| 3 |205,39 9 [208,41|209,00[209,00209,03|209,00[209,81
(m)
7,74 196,72 200,7|203.64| 505 g [206.,63(206,10206,40206,50/206,65/ 206,78
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Hinh 2. Duong mat nuwdc cdc trwong hop thi nghiém voi D=11,4m

Bang 2. Két qua do mirc nwée & mé hinh 1/48, D=13m ( m)

Khoang | Caodd | H/Ha| 0,70 | 1,00 1,06 | 1,15 1,19 1,34 | 1,75
cach X [mattran| H/D | 0,92 | 1,33 1,40 | 1,52 1,57 1,77 | 2,31
(m) Z(m) Zy |209,80]215,08|216,00(217,50| 218,20 | 220,84| 227,85

-8,70 | 195,50 | Cao |209,00|212,83(213,00(214,95| 215,24 |216,28| 228,18

10,50 | 197,75 |[d6 ma{204,76(207,49|207,59|207,83| 209,46 [210,34|210,65

16,50 | 196,11 | nudc | 201,71|204,98|205,17|204,76| 206,92 |208,11|208,49

22,50 | 192,91 | (m) [197,82|201,70(201,75|201,67| 202,47 | 204,85| 205,87
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28,50 | 188,21 193,75( 196,82 196,48| 197,00| 198,95 | 199,82| 202,17
34,50 | 181,95 186,85| 191,14 191,50| 190,60| 192,00 |193,44| 196,51
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Hinh 3. Puwong mat nuwoc cdc truwong hop thi nghiém D=13m

Bang 3. Két qua do mirc nwéc trén md hinh khéng gian 1/100, D=11,4m ( m)

Khoang [ Caodo | HHy| 0,85 0,85 0,85 0,93 1,11 1,14 1,33

cach X | mat tran | H/D 1,49 1,49 1,49 1,64 1,95 1,99 2,34
(m) Z(m) Zy | 214,80 ) 214,80 | 214,80 [ 216,50 | 220,00 | 220,54 | 224,50
-8,26 195,88 |Cao dg| 212,65 | 212,30 | 212,83 | 213,80 [ 214,00 | 214,00 [ 214,00
1,74 197,80 | mat | 207,62 | 208,48 | 208,19 | 209,14 | 209,14 | 209,14 | 209,14
16,74 191,93 [ nude | 200,65 | 200,20 | 201,49 | 201,60 | 201,80 | 201,70 | 202,10
25,74 183,00 [ (m) | 192,58 | 193,40 | 194,28 | 194,40 | 194,23 | 194,39 [ 195,15
33,74 172,77 181,12 | 183,25 | 185,44 [ 184,05 | 184,56 | 184,78 | 185,55
45,32 162,45 168,48 [ 168,88 | 168,95 | 169,40 | 170,28 | 170,89 | 170,85
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Hinh 4. Duong mat nwdc o mo hinh khong gian, H;=20,03m, D=11,4m

Truong hop chiéu cao 16 dudi twong nguc
D=11,4m & md hinh mat cat ti 1& 1/48, phan
tich cac két qua thi nghiém duong mat nudc
duoc ghi 6 bang (1) va hinh (2), nhan thay voi
cac muc nudc thuong luu nhd cd cac ti 1€
H/D<1,5 (H- chiéu cao cot nudc trén dinh
tran), duong mat nudc chdy tu do va chua
cham tuong nggc. Khi H/D>1,5, dudng mat
nudc cham vi tri mép dudi tudong nguc, bat
dau chuyén sang chay co ap. Tang mic nudc
I6n hon mirc nude nay dong chady cé ap hoan
toan dudi tuong nguc.

Tuong ty cac thi nghiém trén mo hinh c6 chiéu
cao 16 D=13m, ti 1¢ 1/48 va D=11,4m, ti 1&
1/100; két qua ché d6 dong chay tu do khi
H/D<1,5 va chuyén sang chay c6 4p khi
H/D>1,5.

Nhu viy, c6 thé xac dinh ché d6 dong chay
cia dap tran thuc dung co tuong nguc bién
cong & ché d6 chay tu do khi mirc nude trén
dinh tran H/D<1,5 va chuyén sang ché do
chay co6 ap dudi tuong nguc khi H/D>1,5.
Nhan dinh nay ciing phu hop trich dan

[trang 214,1], [trang 225, 7], khi ctra vao
cdng, tuy nen chay c6 ap voi H/D>1.5, chay
khong ap khi H/D<1.15-1.25. Va [4], cho
biét dong chay co 4p qua tudng nguc khi
H/D=1,5-1,7.

2.2. Tinh lwu lgng thao va hé sé luu lugng

2.2.1. Kha niing thdo va hé s6 luu luwgng khi
dap tran chay tu do

Két qua nghién ctru thyc nghiém mé hinh dugc
ghi & bang (5). O ché do chay ty do, tinh hru
lugng thao qua dp tran c6 mit cat thyc dung
hinh cong dang Creager-Ophixerop va WES
duoc tinh theo odng thirc (1) quen thudc da bié.

3
Q=0,emBy2gH? (1)

Trong d6:c, — hé s6 chay ngap cua dap tran; B
- Téng chiéu rong di¢n tran; H, — COt nude tac
dung trén tran; m — Hé s6 luu luong & - Hé s6
co hep; cac h¢ sb m, € c6 thé tham khao trong
cac tai li€u hién c6 (bangd) [1], [2], [6].

Bang 4. Hé s6 lwu luong m ciia dap tran Creager-O phixerop
va WES khi P;/Hg>1,33 theo cac tai li€éu [1], [2], [6]

[ TT | BB, |

M it cét Creager-Ophixerop |

M it cét
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., N Téc gia Tac gia WES
Tac gia N.N Pavlopxki Ophixilrop R6 daﬁlép
Mit cit loai A | Mit cdt loai B Mit cit loai A
1 0,2 0,409 0,416 0,417 0,413
2 0,4 0,434 0,446 0,439 0,441 0,436
3 0,5 0,440 0,461 0,451
4 0,6 0,458 0,467 0,458 0,461 0,464
5 0,7 0,470 0,471 0,476
6 0,8 0,483 0,475 0,475 0,477 0,486
7 0,9 0,487 0,478 0,494
8 1,0 0,490 0,480 0,49 0,490 0,501
9 1,1 0,507
10 1,2 0,510
11 1,3 0,513
Biang 5. Két qua thi nghiém luu lwgng, tinh hé s6 luu lugng & ché d chay
tw do va so sanh véi cac tai liéu di cong bo [1], [2], [6]
STT|  q(ms) H,/H, pyp | Hesomthi (HEsOmddp) o0 6 00
nghiém chuan
A 2) A3) “4) 4) (6 (7
A M 6 hinh phan doan D=11,4m, H4=20,03m. ti 1¢ 1/48
1 68,80 0,53 0,93 0,475 0,460 3,24
2 140,00 0,85 1,49 0,501 0,494 1,47
M6 hinh khong gian D=11,4m, H=20,03m. ti I¢ 1/100
1 68,78 0,53 0,92 0,484 0,460 4,93
2 81,67 0,58 1,02 0,485 0,464 4,33
3 84,67 0,61 1,06 0,489 0,465 4,93
4 103,44 0,70 1,22 0,495 0,476 3,74
5 125,22 0,81 1,41 0,489 0,486 0,59
6 136,66 0,87 1,52 0,483 0,492 -1,83
7 143,33 0,87 1,53 0,494 0,494 0,08
8 149,18 0,89 1,55 0,506 0,494 2,30
9 152,22 0,91 1,59 0,494 0,494 0,08
So sanh véi cac tai liéu da congbd [1], [2], nguc tinh theo cong thic (2),[1], [4], [5].
[6], két qua thi nghiém c6 sai s6 <3-4%. o
2.2.2. Khi ning thao va hé s6 luu lwgng khi € =#® 2g{H0 +2_0J
chay c6 ap dwdi twong nguce & )

Két qua nghién ctru thuc nghiém mé hinh dwge Trong do H.=H-D/ 2{ Vo- V@nféc tién gin; p-
ghi ¢ bang (6). Luu lwong qua 18 dudi twong hé s0 luu luong, - dien tich 10.

Bang 6. Két qua thi nghi¢m luu lugng, tinh hé s6 luu lugng
& ché dd chay c¢6 ap va so sanh véi [4]
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STT q(m’/s) H,/Hy H,/D Hé sop thi | Hé so ptinh | Saiso
nghi€ém theo 1.19 (%)
@) 2) 3) “4) 3) (6) ()
A M6 hinh phan doan D=11,4m, H;=20,03m. ti I1¢ 1/48
1 150,00 0,95 1,66 0,794 0,750 5,53
2 153,33 0,96 1,67 0,786 0,750 4,61
3 159,33 1,00 1,75 0,794 0,770 2,97
4 206,67 1,49 2,64 0,807 0,830 -2,90
M 6 hinh phan doan D=13m, H=17,2m. ti I¢ 1/48
1 204,73 1,34 1,77 0,858 0,830 3,34
2 242,67 1,75 2,31 0,852 0,830 3,81
M 6 hinh khong gian D=11,4m, H;=20,03m. ti 1¢ 1/100
1 155,56 0,95 1,66 0,799 0,751 7,64
2 157,33 0,96 1,68 0,802 0,754 6,02
3 163,33 1,00 1,75 0,809 0,768 5,95
4 168,78 1,06 1,85 0,808 0,783 5,12
5 179,67 1,14 1,99 0,822 0,801 3,10
6 193,33 1,23 2,16 0,843 0,817 2,55
7 191,67 1,21 2,12 0,844 0,814 2,99
8 196,44 1,26 2,20 0,846 0,821 3,59
9 221,11 1,51 2,64 0,854 0,831 2,97

Theo [4], tinh hé sb lwu luong p co thé st theo ti 16 H/D d& dang x4c dinh trong trudng
dung cong thue (3), hay theo bang (7); hop chay co6 ap H/D>1,5 nhu cong thuc (4)

s dudi day.
al 3

d

11=0. 148631+0.945305H£—0.326238(

d

2
1 =0.149 +O.538£—0.105(£j
Bang 7. Hé s6 luu lugng p trong D D
cong thire (2) va (3)

H/H, |08 1.0 115|133 H T 12T

W 0.696 [0.769 ]0.797 [0.829 - /

Dé kiém nghiém cong thic nay, két qua thi s ¥,
nghiém ¢ bang (6) so sanh voi tinh theo cong  |°
thire (3) va bang (7), sai s khong vuot qua o )
A=+4-5%. Theo tai liéu dan ra & [4], két qua thi ~ Hinh 5. Biéu do xdc dinh hé s6 luu heong

(4)

<F dxdL AL 41 it 1 it o i1 3< J1 3d 31 34 21 34

nghiém hé s Iuvu luong cua 10 cong trinh co u=f(H/Hy) va n=f(H/D)
dap tran twong nguc, cho thay hé so luu luong T cac phan tich trén trong pham vi
p c6 sai sO cting trong khoang A=+4-5%. chibu cao cot nudc tac dung trén dinh tran

Tinh h¢ s6 luu lugng theo cong thirc (3) kha H/Hg=0.8- 1,5 hodc H/D=1,5- 2,6; ¢ ché do
dé dang, tuy nhién cong thirc nay phu thuocti  chdy co ap du’(?i tuong nguc c6 thé st dung
1& H/Hy, chua phan dnh dugc ché do chay co  cong thire (2) dé tinh luu lugng théo, cac cong
ap. Cong thirc (3) ciing c6 thé chuyén d6i thtrc (3), (4) va bi€u do hinh (5) dé tinh hé so
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luu lugng p.
3. KET LUAN

Khi thiét ké cac dap tran thuc dung véi yéu
cau tang dung tich hd chira danh cho phong 1,
thao Iuu luong & mirc nude hod thap, néu thiét
ké dap tran thong thuong co chiéu cao cira van
16n, khé khan cho viéc van hanh va gid thanh
cao. Luc ndy can thiét nghién ciru két cau dap
tran co trong ngue dé co thé téi uu thiét bi co
khi va két ciu ctra van.

Pap tran thuc dung c6 tuong nguc bién cong
¢ thé c6 ché do chay ty do khi mtrc nuéc
trén dinh tran H/D<1,5 va chuyén sang ché
do chay c6 ap dudi tuong nguc khi H/D>1,5.

TAI LIEU THAM KHAO

O ché d6 chay tu do, tuy thudc vao vao hinh
dang duong cong mit tran c6 thé tham khéo
cac tai liéu hién co dé tinh toan cac thong sb
thuy luc ciia chung.

Két qua nghién cru va phan tich néu trén cho
thay, ¢ ché do chay co6 ap dudi tuong nguc
trong pham vi chiéu cao cot nudc tac dung trén
dinh tran H/H4=0,8- 1,5 hoac H/D=1,5- 2,6 c6
thé st dung cong thirc ¢ thé s dung cong
thtrc (2) dé tinh Iuu hrong thao, cac cong thirc
(3), (4) va biéu dd hinh (5) dé tinh hé s luu
lrong p. Két qua nghién ctru nay di dugc
kiém ching véi céc tai liéu tham khao tuong
rng, cho sai sb trong pham vi cho phép.
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