NGHIEN CUU UNG DUNG wuf\] CAT DAP TRAN THUC DUNG DANG
CREAGER-OPHIXEROP VA WES 0 CONG TRINH THAO LU COT NUGC CAO

TS. Nguyén Danh Oanh

Vién Nang lwong - Bo Cong thuong

Tém tit: Thiét ké mat cdt tran hop Iy la chon cot nudce thiét ké Hy dé c¢6 hé sé luu luong
16m, c6 thé tiét kiém vit liéu, nhung can han ché hinh thanh dp sudt chan khéng 1ém gdy xam
thue trén mdt tran va cé ché do thuy lyc thudn loi. Viéc wng dung cdc logi mat cdt ddp tran
thue dung dang Creager-Ophicerop va WES, thyc té vé ban chdt khéng cé nhitng khdc biét
I6m, déu la ddp tran thuc dung hinh cong khéng chdn khéng. Bai bdo tém tat mét sé két qua
nghién citu thuc nghiém moé hinh thuy luc ung dung 2 dang ddp nay o Viét Nam, phan tich va
so sanh nhitng ddc trung vé hinh dang, kich thwée va cdc théng sé thuy luc nham gitip ich cho

viéc s dung trong thuc té.

Tir khod: Ddp tran, Creager-Ophicerop, WES, luu lwong, dp sudt

1. MO PAU

Cong trinh théo lii ¢t nudc cao cod dic diém
la khi x4 1t véi luu lugng 16m, dong chay c6 van
tdc cao. Mach dong 16n cia van tdc va ap suit
c6 thé tac dung vao dudng bién lam cho két cau
thanh manh bi chin dong, bi pha hoai. Cuc bd
c¢6 vung phat sinh ap thap, xuat hién chan khong
dan dén hién tuong khi thyc. Dong chay c6 hién
tuong tron khi, trén dudng dan xuét hién cac
song xung kich. Cac yéu t6 néu trén lién quan
mat thiét dén hinh dang kich thudc chi tiét cac
bd phan cong trinh thao 1. Vi vay, can than
trong lya chon hop 1y hinh dang va kich thudc
cua chiing, xem xét diéu kién thuy luc, loai bo
hodc han ché céc yéu t bt 1oi.

Trude 2000, hau hét cac cong trinh théao
I cot nudc cao & nudc ta dugc ung dung
dang miat cat Creager — Ophixerop. Sau
2000, cung voi viéc ung dung dang mat cit
tran Creager — Ophixerop, mot sé cong trinh
dd dung mat cit dang WES. Mat cét tran
dang Creager-Ophicerop, dugc cac nha khoa
hoc Lién X6 (cii) nghién ciru va ap dung pho
bién & Nga [1], cac nudc Pong Au, Trung
Qudc va Viét Nam... Mit cit dap tran dang
WES [3],[4] do Hiép hoi cong binh My dé
xuat va tng dung phd bién & My, cic nudc
tr ban phat trién... va hién nay dang Gng
dung rong rii & Trung Qudc.
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2. KET QUA NGHIEN CUU
2.1. Hinh dang mit cat
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Hinh 1. So sanh frophin mat tran Creager -
Ophicerop va WES

+ Hinh dang mat cat dap tran thyc dung
hinh cong dang Creager-Ophixerop dugc tinh
theo bang tra trong [1] hodc c6 thé theo cong
thuc (1);

% = 0.475(1} (D

d
Trong do X, Y la toa d§ theo phuong ngang
va ding cua mat cit tinh tir dinh tran, Hy 13 cOt
nude thiét ké mat tran, thong thuong Hy 1dy vao
khoang (75%-95%)Hmax, Hmax Ot nude lam viée



16n nhit cua dap tran.

+Hinh dang mat cit dap tran thuc dung hinh
cong dang WES, co thé tra bang trong [3], [4]
hodc theo cong thuc (2),

X =kH)'Y (2

Thong sé n, k phu thudc vao mai dbc thuong
lwu ctia dap tran, co thé tra trong [3],[4].

Dé so sanh hinh dang cuia 2 loai mat ct nay,

trén hinh 1 da v& do thi v6i cung mot cot nude
thiét ké Hg, cho thay:

- Véi cung mot it nude thiét ké Hy thi mat
cit dang WES manh hon, vi vy co thé tiét kiém
duoc vat li€u hon so voi dang Creager-
Ophixerop. Nhung do mit cit manh hon nén
can xem xét kha niang 6n dinh, kha ning sinh
chan khong & mat cit dang WES;

Bing 1: Hé s6 lwu lwvong m ciia ddp tran Creager-Ophixerop [1]
va WES[4] khi Pi/H>1,33 (mdt cdt khéng chdn khéng)

Mit cat Creager-Ophixerop
. s N Tac gia Tac gia Mat cat
TT H/Hy4 Tac gia N.N Pavlopxki Ophixirop RS dargl bp WES
Mt cit loai A | Mt cét loai B Mt cét 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

- Vi dap tran dang WES c¢6 thé tinh toan
xac dinh hinh dang, dac trung thuy luc dé dang
bang cach tra bang hodc db thi [3],[4];

- Vi dap tran dang Creager-Ophixerop chi
¢ thé tra duogc hé sd luu luong m con duong
mit nude, phan bd ap suét, .v.v, phai théng qua
tinh todn kha phuec tap.

2.2. H¢ s6 hru lwong va kha ning xa

Kha ning xa qua dap tran co6 mit cat thyuc
dung hinh cong dang Creager-Ophixerop va
WES duoc tinh theo cong thirc (3).

3
Q=o,emBy2gH; (3)
Trong d6:6, - hé s chay ngap cta dap tran;
B - Chiéu rong dién tran; H, - Cot nudc tac
dung trén tran; m - H¢ s6 luu lugng; € - HE sb
co hep; cac hé s6 m, € co thé tinh theo cong thirc

trong [1], [3],[ 4],
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Hinh 2. So sénh hé sé lwu lwong dap tran dang
Creager - Ophicerop va dang WES
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Theo két qua nghién ctru trong [1],[4], c6 thé
xac dinh hé s6 luu lugng m nhu bang 1. Biéu
dién hé s6 luu lwong m cua 2 dang mit cét trén
cung mot dd thi ¢ hinh 2. Hé s luu luong m
cua dap tran dang WES 16n hon so voi dang
Creager-Ophicerop khi cing diéu kién lam viéc
khoang 2+5%.

Két qua nghién ciru thuc nghiém hé sé luu
luong m cua dap tran dang Creager-Ophicerop
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va WES (hinh 3 va 4) so sanh v6i hé sb luu
luong chuén trong cac tai liéu cong b (bang 1),
cho thay c6 sai léch so véi 1y thuyét khoang <
5% va dap tran dang WES c6 hé s6 luu lugng
16n hon so véi dang Creager-Ophicerop. Két
qua nghién ctru c¢6 thé chdp nhan duoc vi ca
thuc nghiém mo6 hinh va sb liéu tham khao déu
gan dung.
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Hinh 3.Két qud nghién ciru thuc nghiém hé
80 luu lwong m cua dap tran dang Creager-
Ophicerop

2.3. Phan bo ap suit trén mit tran
- Két qua nghién ciru thuc nghiém vé phéan
b ap suat trén mat dap tran dang Creager-
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Hinh 5. Phén bé dp sudt trén mdt tran ¢
Thuy dién Tuyén Quang

- Két qua nghién ciru thuc nghiém vé phéan
b6 4p sut trén mat dap tran dang WES ¢ Thuy
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Hinh 4. Két qud nghién ciru thyc nghiém hé
$6 leu lwong m cua ddp tran dang WES

Ophicerop ¢ Thuy dién Tuyén Quang, S€ san 3,
duoc trinh bay trén dd thi hinh 5 va 6,
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Hinh 6. Phén bé dp sudt trén mdt tran ¢
Thuy dién Sé San 3

dién Son la, Song Tranh 2, dugc trinh bay trén
dd thi hinh 7 va 8,
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Hinh 7. Phén bé dp sudt trén mdt tran ¢
Thuy dién Son La

Phan tich két qua thi nghiém cho thay:

- Ap suit chan khong thudong xuat hién
¢ vung trudc hodc sau dinh tran mot chut;
quy luat phan b ciia chiing, noi chung c6 khac
nhau trén mdi cong trinh cu thé, phu thudc vao
hinh dang diu vao tran, tru pin, kénh dan
thuong luu...;

- Phan bd ap suit trén mit tran thé hién
tinh quy luat; khi c6t nudc lam viéc thuc té trén
mit tran ting, kha ning thao 16n hon thi ap suat
giam. Vi mat cét Cgeager—Ophicerop khi
[ H J>1 .1, xuat hién ap suat chan khong trén mat

Hd
tran, hé s6 an toan cho loai’ dap nay vao
khoéng[HJ=1.1. Vé6i mat cat WES  khi
Hi

d

( H ]=1.0, dd co thé xuét hién ap sudt chan
Hd

khong. Véi ca 2 loai mit cit, 4p sudt chan
khong tang nhanh khi ti 1& [H]>1 1;

H

a

- Thiét ké dap tran néu chon cot nude
danh dinh Hg 16n c¢6 thé giam mot it kha
ning thao khi lam viéc véi cot nude thap
hon. Nguoc lai néu chon( H] qua lon thi ap

H

suat chan khong trén mat tran s& 16n, co thé gay
x4m thuc bé mit tran. Vi vay nén chon ti 1¢
(H ]s 1.05+1.33 hay Hg =(75%-95%)Hmax.

H

d

Trong truong hop (HJ=1.33, ap suat chan
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Hinh 8. Phéin bé dp sudt trén mdt tran ¢
Thuy dién Song Tranh

khong trén mit tran & gitta khoang c6 thé dat
h=0.1Hy va & sat tru pin co thé dat
thZO.SHd;

-Khi thiét ké so bd mait tran Creager-
Ophicerop c6 thé tham khao sir dung céc biéu
dd phan bd ap suat cua loai dap tran WES,
duoc gidi thiéu trong [3], [4]. Két qua chinh
xéac s& dugc kiém tra qua thi nghiém mé hinh
thuy luc.

3. KET LUAN

Khi chon hinh dang mat cét tran hop ly,
can luan chung can than két cdu phan dau
vao cua tran, hinh dang kich thuéc tru pin,
chiéu rong khoang tran va cot nudc thiét ké
mit tran Hy dé c6 hé sé luu lugng 16n, khong
hinh thanh ap suit chan khong léon giy xam
thuc trén mat tran va c6 ché do thuy luc
thuén 19i.Viéc ung dung cac loai mat cat dap
tran thuc dung dang Creager-Ophicerop va
WES, thuc té vé ban chit khong c6 nhiing
khac biét 16n, déu 1a dap tran thuc dung hinh
cong khong chan khong. Can than trong khi
ung dung hai loai mat ct nay:

- Pap tran dang WES ¢6 thé d& dang tinh
toan, thiét ké hon do cé cac bang biéu, dd thi
hinh v& tinh sin;

- Dép tran dang WES co thé tiét kiém vat
liéu, hé s luu luong 16n hon; nhung d& sinh
ap suat chan khong hon, mit cit manh hon
nén d& mét 6n dinh hon.
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Abstract
APPLICATION RESEARCH ON WES AND CREAGER-OPHIXEROP
SECTION OF HIGH WATER HEAD SPILLWAY

Dr. Nguyen Danh Oanh
Institute of Energy

Design a reasonable cross section of overflow water column is selected to design Hy to large
flow coefficient, can save materials, but should limit the formation of large vacuum pressure on the
face causing erosion and flooding regime hydraulic advantages. The application of cross-type
spillway-Ophicerop pragmatic form and Wes Creager, reality is essentially no major differences,
both practical shape curved spillway no vacuum. This paper summarizes some results of
experimental studies, hydraulic model two types of applications this dam in Vietnam, analyze and
compare the characteristics of shape, size and hydraulic parameters to help in actual use.

Keywords: spillway, Creager-Ophicerop, Wes, flow, pressure.
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