MOT VAI Y KIEN VE MAT CAT AP TRAN DANG WES

Vi Thanh Te
Truong Pai hoc Thuy loi

TOm téit: Mdr cat tran Xa lii dang WES dwoc iing dung nhiéu trén thé gidi. & Viét Nam gan ddy méi
thiét ké cho mét sé cong trinh thuiy loi, thity dién nhwe: Cira Pat, Séng Tranh 2, Binh Dién, Kanak...
Bai viét gidi thiéu tom tat vé phwong phdp xdc dinh mat cat tran dang WES; dong thoi néu wu

diém ciia dang mdt cdt ndy.

I. MO PAU:

O Viét Nam tir naim 1960 dén nim 1998 céc
dap tran déu thiét ké theo dang mat cit tran
Ophixérdp, nhu: Thac Nhong, Thong Got, My
Binh, Ngoi Nhi, Séng Hinh, YALy, Thac Ba,
Tén Giang, va thuy dién Hoa Binh...

Tir nam 1999 dén nay do yéu cu cung cip
dién, nudc cho cac khu cong nghiép, do thi va
dan sinh kinh té..., nhiéu cong trinh thity loi,
thay dién 16n da duoc thiét ké va xay dung.
Déng thoi véi su trao ddi khoa hoc ky thuat va
tu van cua chuyén gia nudc ngoai nén nudc ta
d4 thiét ké va xay dung dap tran theo dang mit
cit WES, nhu: Tuyén Quang, Ctra Pat, Binh
Dién, song Tranh 2, Kanak...

Trong qué trinh thiét ké vi chua c6 quy pham
MGi nén nguoi thiét ké chua ¢ co sd dé van dung,
do d6 khi thiét ké dap tran ciia mot so cong trinh
vira qua chua duoc thuén loi va théng nhét.

Vi vay, chiing toi xin trinh bay mot s6 van dé
vé phuong phap xac dinh mat cat tran dang
WES dé ban doc tham khao.

I1. NQI DUNG, PHUONG PHAP NGHIEN CUU

Bai b4ao néu vé cach xac dinh mat cat dap
tran dang Ophixérdp va WES.

Trinh bay phuong phap xac dinh cac thong
s6 thuy luc co ban dbi voi miat cat tran dang
WES, nhu: ap suit, lwu tdc, duong mat nuoc...
c6 vi du minh hoa dé ban doc tham khao.

Phuong phéap nghién ctru 14 tong quan cac két
qua nghién clru cua cac tac gia & nudc ngoali,
két hop vé6i thuc nghiém mé hinh dé xac dinh
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mit cat tran dang Ophixérdp va WES.

I1l. KET QUA NGHIEN CUU

1. Chon mit cong tran dang WES

a. Poan than tran phia ha luu

Db6i voi dap tran xa 1 ¢6 3 yéu td chinh
nguoi thiét ké can quan tdm d6 1a:

+ Kha nang thao qua dap tran.

+ Phan bé ap suat trén mat tran.

+ Khéi lwong xdy dung nho (mit cit dap
tuwong d6i gay).

Khi thiét ké duong cong mat tran kiéu trong
luc thuong sir dung cong thirc:

X"=KH"Y (1)

Trong do:

Hq - Cot nude thiét ké dinh hinh dudng cong
mat dap tran (phia ha luu)

Khi chiéu cao dap phia thuong luu p>1.33H4
thi la loai dap cao. Thuong liy gid tri
He=(0.75+0.95)Hmax.

Khi chiéu cao dap phia thuong luu p<1.33Hg
thi I dap thap gia tri Hy=(0.65+0.85)Hmax

Hmax - La cOt nudc trén tran tng véi luu
luong cua tan suit 1i kiém tra

X, ¥ - Toa d cac diém cong trén mit tran
phia ha luu.

n - Chi sd c6 lién quan d&én d6 dbc ctia mai
thugng Iuu (bang 1).

K - Khi p/Hg>1.0, lay tri s6 K theo bang 1

Khi K<1.0 liy K = 2.0+2.20

Bang 1. Tham soé dwong cong mat tran
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3.0 2.00|1.85| 0.5Hy | 0.175 [0.20H4| 0.282
0 0 Hg Hgq

31 1.93(1.83| 0.68 | 0.139 |0.21 Hy| 0.237
6 6 Hg Hq Hq

3:2 1.93(1.81| 0.48 | 0.115 |0.22Hy| 0.214
9 0 Hg Hq Hq

b. Poan dau tran

Puong cong doan dau tran phia thuong luu
c6 thé dung 3 loai duong cong sau day:

+ Puong cong hai cung tron nhu hinh 1.

\\‘4

EN=

Trong hinh: Ry, Ry, K, n, a, b cac tham s6
nay lay gia tri nhu bang 1.

+ Puong cong 3 cung trOn mat thuong luu
thang dung nhu hinh 2.

+ Puong cong E- lip ¢6 phuong trinh dudng
cong la:

2 Y
A (bH, Z) =1.0 )
(aH,) (bH,)
Trong do:
aHg, bHq - Ban truc dai va ban tryc ngin cia

é lip.
Khi p/Hg>2 thi a = 0.28+0.30, a/b = 0.87+3a
Khi p/Hg<2 thi a=0.215+0.28, a=0.127+0.163
Khi p/Hq nho thi a va b lay tri s6 nho

0.282H«

0.276Hx
0.175Ha«
x
o

R2
AX g
Ay
X"= kHe Y

y
Hinh 1. Pdu tran phia thwong lwu dimg 2 bdn
kinh cong Ry va R, vdi mdi xié€n

y Muc nuéc 1t KT

P1
\
P2

X"= kHe Y

y

Hinh 3. Pdu tran c¢é doan nhé doan cong phia

thwong luu dung dwong cong é - lip

Tir nhirng diém trén ta c6 thé thay:

+ Véi dap tran ¢ mai thuong luu xién thi
doan cong phia thuong luu dung hai ban kinh dé

thiét ké.

+ V6i dap tran c6 mai thuong luu thing dung

| I—

Hinh 2. Mdt thirong heu thang dimg doan
cong ddu tran phia thiwong heu diing 3 ban
kinh cong Ry, Rz va R3

Hmax

Ho

Yy
Hinh 4. Binh tran thuc dung co twong nguc

thi doan cong phai thugng luu dung 3 ban kinh
dé thiét ke.

+ Vi dap tran c¢6 dau nho thi doan cong dau
tran phia thugng luu dung duong cong é lip.

2. Xac dinh kha nang thao:
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a. Truong hop cira van mo hoan toan

Hién nay thuong ap dung 2 cong thic sau:

+ Cong thac cua My:

Q = CLH** (feets/sec) (3)

Trong do:

L: Chiéu rong ctia dap

C: Hé s6 luu luong

C=0.327 + 0.4H/P 4)

H: Cot nude tran

P: Chiéu cao thuong luu dap

+ Cong thtrc cuia Trung Qudc:

Q = C"meo ,Byf2g H3/2 (mPs) (5)

Trong do:

B= =b (m): Tong chiéu rong tran nudc

on: Hé sb ngap (truong hop khong ngap o,=1)

g: Hé s co hep bén

m: Hé s6 Iuu luong

Ho: Cot nudce trén dinh dap tran c6 ké dén luu
toc tién gan [V_(?J
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Hé s6 C 1a hé sb anh hudéng cia mai xién
phia thuong luu, gid tri cua c duoc xac dinh
nhu bang 2.

Bang 2. Xdc dinh hé sé C°

P/Hy {0.30(0.40|0.60(0.80| 1.0 | 1.2 | 1.3

bo

Xién

mai TL

(Ay/AX

)

3:1 [1.00{1.00|1.00|1.00|1.00|0.99]|0.99
9 7 4 2 0 8 7

322 [1.01{1.01|1.00|1.00|0.99|0.99]|0.99
5 1 5 2 9 6 3

3:3 [1.02|1.01|1.00|1.00|0.99|0.99 | 0.99
1 4 7 2 8 3 8

DPéi vai dap WES loai cao thi dic tinh thay
lyc 1a hé s6 luu lwong m chi c6 quan hé voi
H/Hg ma khéng con chiu anh huong cta P/Hg
ntra.

b. Truong hop dinh tran co tuwong nguc
(hinh 4)

Pay 1a truong hop chdy theo dang qua 15;
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cong thirc tinh Iuu lugng:

Q= pA\2gH, (6)

Trong do :

Q - Luu luong x4 (m*/sec)

A - Dién tich miéng 15 thoat mréc (A=BxD) m’

B - Chiéu rong thyc cua tat ca cac cira xa (m)

D - Chiéu cao 15 (m)

Ho - Tong cot nude trén tran co tinh dén cot
nude cua luu tdc tién gan (m)

i - Hé s Iuu lugng chay tu do qua 16

Khi p/Hq4 >0.60, H/D = 2+3 thi u = 0.70+0.80

Khi pHy >0.60, HD = 15 +20 thi p =
0.60+0.70

Hq - 1a cot nudc thiét ké dinh hinh cua tran

H - Cot nude tac dung trén tran

c. Truong hop dinh tran ldp cira van phang,
co twong nguc

Q= pAJ29(H, - D) (7)

Trong do:

Cac ky hiéu trong cong thirc (7) nhu trén; chi
gia tri Hp la cot nude tinh tir day ban cira van
dén muc nudc thuong luu, c6 tinh dén Tuu toc
tién gan.

1t - Hé s6 luu lwong bién @i tir pu = 0.70+0.90

d. Truong hop sau dinh tran lap ctra van cung

Q = pA29Z, (8)

Trong d6: Cac ky hiéu khac gidng nhu trén,
chi ¢6 Zo la ¢t nudc tinh tir tim do mé a dén
muc nude thuong luu Zo=(H-1/2a)

Truong hop ndy hé sb p bién doi tir
0.67-+0.88.

3. Xac dinh phan bo ap suit trén mit tran
dang WES

Khi thiét ké tran xa 1d, dé chon mat cét tran
hop 1y, can phai xac dinh mat cat tran khong
sinh &p suat am, do d6 viéc xac dinh ap suat 4m
trén mat tran Ia rat can thiét phai duoc quan tam.

Theo tai ligu cua My da nghién cuu thi
nghiém, phan b ap sudt trén mat dap tran dang
WES d6i v6i cac truong hop:

+ Trén mat tran khéng co tru pin (hinh 5a).

+ O giita khoang tran hai bén c6 tru pin (hinh 6a)

+ O mép khoang tran doc theo tru pin (hinh 7a)

Tai liéu cia My mdi nghién ciru phan bd ap
suat trén mat dap tran cho 3 ty sé6 H/Hg = 0.5,



1.0, 1.33.

Qua qua trinh nghién ctru dap tran cho mot
s6 cong trinh thay dién, nhu: Thach Tuyén,
Tran H5 Nam, Yén Pong Hiép, A Pé Pa, Tay
Tan, Phong Man, Quéach Chau, Thién Sinh
Kiéu, Tan Hoa, Tiéu Lang D¢, Tam Hiép, Cau
Pi Than, Pan Giang Khau...

Céc nha khoa hoc Trung Qudc d4 nghién ctru
phan b ap suat trén mat tran WES ciing cho 3
truong hop:

+ Trén mat tran khéng co tru pin (hinh 5b).
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+ Trén mat tran ¢ gitra khoang hai bén c6 try

pin (hinh 6b).

+ O mép khoang tran doc theo try pin (hinh 7b).
Nhung cho 5 ty s6: H/Hg = 0.50; 1.0; 1.17;

1.33; 1.50.

Két qua nay da lam phong phi thém vé két

qua nghién ciru d6i voi mit cat dang WES.

Trén cac d6 thi da dung ty 16 H/Hy quan hé
V61 X/Hy la cac gia tri khong c6 thir nguyén. Tu
cac do thi trén c6 thé so bd xéac dinh ap suat trén

mat tran WES.

|
b. Tai liéu ciia Trung Quéc

Hinh 5. Phan bé dp sudt trén mét tran khong try pin
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b. Tai liéu ciia Trung Quéc

Hinh 6. Phan bé dp sudt giita khoang tran hai bén co tru pin
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a. Tai liéu cia My b. Tai liéu ciia Trung Quéc
Hinh 7. Phan bé dp sudt doc theo tru pin
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Hinh 5b. Puong mat nuwdc trén dap tran (H/Hy=1.0)
chiu anh hwéng ciia kénh ddn thwong luu va tru pin bén
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Hinh 6b. Puwong mat nwdc trén dap tran (H/Hyg=1.35)
chiu anh hwéng ciia kénh dan thwong leu va tru pin bén

Hinh 7b. So hoa dwong mat nudc trén tran
khéng cb tron khi
4. Vidu:
Chling t6i néu vi du tinh toan, so sanh dé chon
mit cat dap tran theo dang Ophixérdp va WES.
a. Cac thong sb ky thuat chinh cta cong trinh

+ Muyc nuée lii kiém tra: V 178.51m
+ Muyc nude lii thiét ké: V 175.76m
+ Muc nudc dang binh thuong: V 175.00m
+ Cao trinh dinh tran: V 161.00m
+ Cao trinh day thuong luu: V 84.00m

+ Cao trinh dinh mii phun: V133.30m

+ Bén kinh cong ngugc R=18.0m; o = 76°
b. Xac dinh mat cét dap theo dang wes
Truée hét tinh cot nude Humax:

Hmax = 178.51m - 161.00m = 17.51m

+ Tinh chiéu cao ngudng tran:
P=161.0m-84.0m=77.0m

+ Tinh ¢cot nuéc Hyk:

Hrk = 175.76m-164.0m=14.76m

+ Xac dinh ty s6 Py/Hrk = 77.0/14.76 ~ 5.21

Nhu vdy so b cho thay: Pi/Hrk>1.33 thudc
dang dap cao (5.21>1.33)

Cho nén cdt nudc dinh hinh thiét ké mat
tran Hq:

Ha=(0.75+0.95)Hmax

Trong biéu thtc (9) thi:

Hg- Goi la ¢t nude dinh hinh

Humax - COt nudc tng v6i luu lwong kiém tra

Gia str chon Hg = 0.85nmax Va Hg = 0.90H s thi:

Hg = 0.85Hax = 0.85*17.51 = 14.88m

Hg = 0.90Hax = 0.90*%17.51 = 15.75m

Nhu vdy dé xac dinh dudng cong mit tran
dang WES phia ha luu nén chon Hgq = 15.0m

Pudng cong mit tran phia ha luu duoc thiét
ké theo phuong trinh:

X" =KHq"'y (10)

Trong biéu thirc (10) x va y 1a hoanh d6 va
tung do cua mat tran phia ha luu diém gdc toa
do diém 0 1a ngudng tran; n 1a chi s6 v6i mai
dap thuong luu thing dung liy theo quy pham
Trung Qudc n=1.85; K 1a hé sb, khi gia tri
P+/Hg> 1.0 chon K=2.0 dé tinh ra

Nhu vay biéu thic (10) viét duoc :

1.85 1= 0
X+ =2.0%15.0 xvy (12)
Tir biéu thue (11) tinh gia tri ciia x va y dé vé
duong cong ¢ bang 3.

(9)

Bang 3. Toa do mat cong tran dang WES

Piémtha | x(m) x 1% Y (m) Diém thi x (m) x 1% Y (m)
1 1.0 1.00 0.050 18 16.5 178.791 8.946
2 15 2.117 0.106 19 175 199.352 9.975
3 2.0 3.605 0.180 20 19.0 232.110 11.614
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4 2.5 5.447 0.237 21 20.0 255.215 12.770
5 3.5 10.151 0.508 22 21.0 279.322 13.977
6 4.5 16.160 0.809 23 22.0 304.43 15.23
7 55 23.425 1172 24 23.0 330.519 16.538
8 6.5 31.907 1.597 25 24.0 357.594 17.893
9 7.5 41.578 2.081 26 25.0 385.656 19.297
10 8.5 52.411 2.623 27 26.0 414.668 20.749
11 9.5 64.386 3.222 28 27.0 444,65 22.249
12 10.5 77.482 3.877 29 28.0 475.60 23.798
13 11.5 91.683 4.588 30 29.0 507.500 25.394
14 125 | 106.975 5.353 31 30.0 540.349 27.038
15 13.5 123.344 6.172 32 31.0 474.142 28.730
16 145 | 140.776 7.044 33 32.0 608.874 30.466
17 155 159.263 7.969 34 33.0 644.541 32.251
Ap dung cac cong thirc néu & myc II vé tinh Piém thtr X (m) y (m)
toan mat cat tran dang WES ta xac dinh duoc 2 1.500 0.540
doan dau tran va ha luu tran. 3 3.000 0.105
Mt cat ngang tran dang WES thé hién ¢ hinh 5. 4 4500 0.000
0 5 6.000 0.009
ST~ T T T T X 6 7.50 0.405
TN 7 9.00 0. 900
N N 8 10.50 1.500
z e e
9 12.000 2.19
X 10 13.500 2.97
— 11 15.000 3.84
i 12 16.500 4815
5 13 18.000 5.910
14 19.500 7.125
15 21.000 8.46
16 24.000 11.460
7 17 27.000 14.805
A 18 315 20.535
y 19 34.5 24.795
Hinh 5. Mdt cdt ngang tran dang WES 20 37.50 29.40
c. Xac dinh mit cat ddp tran theo dang Ophixérop 21 40.50 34.335
Cot nudc dinh hinh cua mat cat dap tran 22 43.50 39.600
Hrk=15.0m (tuong dong voi thiét ké mat cat 23 46.50 45.195
tran dang WES). 24 49.50 51.075
Theo bang 24 (trang 78) cua quy pham o5 52 500 5797

QP.TL.C-8-76, dung Hpy = 15.0m tinh ra bang

toa dd sau:

Ap dung quy pham QP.TL.C-8-76, tinh toan
tiép ta xac dinh duoc doan dau va ha luu tran. Mt

Bdng 4. Toa d¢ mdt cdt tran theo dang Ophixérép ¢ : au va
cat ngang tran dang Ophix€rop thé hién & hinh 6.

Diém thu

x (m)

y (m)

1

0.000

1.890
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o1 W 2 a3 4 4 s 5 s Qua cac vi du trén ching ta c6 thé thay mat

//r \\\\ : cit trang dang WES c6 khdi lugng xdy dung

o : \\\ nho hon, trén mat dap cling it xuat hién ap sut
A X \ <o\ am.

3 N\ \ ClUng Vvoi su phat trién, tién bd cia khoa

g — ] hoc cong nghé trong xay dung cac cong trir]h

. [ thuy loi, thuy dién; viéc nghién cuu cai tién

A cac cong trinh thao li ma tran xa li 1a dién

5 hinh 13 cin thiét. Trén thé gidi d4 4p dung mit

i cat tran dang WES thay cho mit cét tran dang

Ophixérdp, Trung Qubc dd co quy pham thiét

\ ké loai dap tran nay. Do d6 chung ta can phai

N c6 quy dinh théng nhat tién t6i ban hanh quy

pham thiét ké dap tran dang mat cit WES.

hy Nhitng van dé vé 4p suit, xdm thuc... ching

Hinh 6. Mt cdt ngang tran dang Ophix€rdp  tdi s& néu & sd tiép theo.
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Summary
RECOMMENDATIONS ON WES - BASED PROFILE

OF FLOOD DISCHARGE WEIR

Profile of wes - based flood discharge weir has been being applied widely in the world.
However, in recent time design work of this type weir just has been developed for some water
resources and/or hydropower projects such as Cua - Dat, Song Tranh 2, Binh Dien, Kanak etc .in
Vietnam.

Therefore, this article is to introduce briefly on method of determination of Wes - based profile
of weir as well as present the advantage of this type of profile.

NQuoi phdan bién: GS. Vii Trong Hong
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