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Tom tat: Thiér ké tran xa li véi hinh thire noi tzép thén tran c6 doc nudc, cudi déc nwée I3 mii
phun phu thuoc nhzeu yéu t6: heu lwong thao, do doc cia doc niede, vin toc va do sdu dong chay
cudi doc nwéc. Két cau miii phun dwoc lwa chon sao cho dap ing duwoc Y8U Cdu vé kinh té ky thudt.
Vé mat thiy lwc phai dam bdo cdc théng sé chinh: vin téc miii phun viea dam bdo cho dong phun
xa l6n nhung phai phU hop véi vt liéu, dp sudt vang mii phun phdi nhé hon gid tri dp sudt ém cho
phép dé khéng sinh ra hién twong khi thwc trén bé mdt miii  phun va chiéu sdu hé xéi phai nho. Hién
nay chuwa cé céng thirc tinh todn dé lya chon miii phun hai tang, thuong thi phdi thong qua thi
nghiém mé hinh dé xdc dinh hinh dang két cau miii phun hop Iy. Bai béo néu 1én mér sé két qud

nghién ciru bude dau vé dang miii phun hai tang théng qua thiee nghiém.

I. PAT VAN DE:

Xay dung h6 chua nuGe dé khai thac tong
hop ngudn nudc: cung cap nude tudi, giam I,
cit 1ii cho ha du, phat dién, cAp nuéc cho cong
nghiép va sinh hoat... duoc sir dung nhiéu trén
thé gioi.

Nudc ta d, dang va s& xdy dung nhiéu cong
trinh thay loi, thay dién 16n. Khi xay dung ho
chira nuéc, tran xa Iit dong vai tr0 quan trong,
nhat 1a dam bao cho cdc cong trinh dau moi va
ha du. Do d6 can lwa chon loai tran xa 1 dam
bao kinh té- k§ thuat.

Xu hudng phat trién trong nhitng nim gan
day & nudc ta dang va s€ xdy dung cac cong
trinh thuy loi, thuy dién co dung tich 16n tr tram
triéu dén hang chuc ty m® nude, kha nang thao
Clia tran xa lii ciing tir hang nghin cho dén vai
chuc nghin m%s nhu céc cong trinh: Sé San 4,
Ban V&, Khe BS, Song Ba Ha, Song Tranh 2,
An Khé- KaNak, Ban Chat, Hu¢i Quang, Song
Bung 4, Son La, Cua Dat, Ta Trach, Nudc
Trong...

Pé phl hop voi didu kién dia hinh, dia chat,
thiy van cling nhu sy lam viéc an toan cho khu
dau moi...ciia cong trinh ma thiét ké dang cong
trinh thao [ cho phlu hop nhu: xa mat (Ban Ve,
Ban Chat, Cua Dat, Nuoc Trong...), xa mat két
hop v6i xa day (Hoa Binh, Son La, Tuyén
Quang, Ta Trach...).

Tiéu nang sau cong trinh thao la thuong cod
cac dang chinh sau:

- Tiéu ning day: C6 thé ding bé, hay bé
tuwong két hop.
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- Ti€u nang mat: Thuong ap dung khi ha luu
la nén da, myc nudc ha luu cao; véi hinh thuc
tiéu nang nay khong can gia c6 ha luu hoic
giam chiéu dai gia co.

- Tiéu nang dong phun xa: Tiéu nang dong
phun xa la lgi lgi dung mii phun & chan dap
hoic cubi déc nudc dé dong chay véi van tde
I6n phong xa ra khoi chan cong trinh. Hinh
thie tiéu ning nay duoc dung kha phd bién,
nhat 1a déi v&i cong trinh ¢d cot nudc cao
nhu: S€ San 3, S€ San 4, Ban V€, Ban Chat,
Ta Trach (bang 1).

Theo céc théng s cong trinh xa 1i cia mot
s6 cong trinh thuy loi, thuy dién néu ¢ bang 1,
cho thay hinh thirc tiéu ning mii phun sau doc
nuéc duoc ding kha phd bién ¢ Viét Nam,
nhung hau hét 13 mii phun lién tuc. Mot s tran
ctia ho chtra nudce: Yén Lap, Nuai Coc, Ké GO...
c6 md phan dong (xé rénh trén mii phun), hay
cong trinh thuy dién Hoa Binh va S6ng Hinh cé
mé phun & cudi doc nude. Hién nay hau nhu
chua c6 cong thirc tinh todn thuy luc cho dang
mé phun nay.

Khi thiét ké cac cong trinh thiy loi, thiy dién
thuong thong qua thi nghiém moé hinh thuy lyc
dé chon két cAu mb phun hop 1y. Mo ta mot sb
hinh dang mé phun & hinh 1.

Miii phun lién tuc cho chiéu sau hé x6i 16m,
pham vi hd x6i rong c6 thé t&i chan cong trinh
nén can nghién ctu ap dung loai md phun phat
tan, trong d6 ¢6 mii phun 2 ting. Qua thue
nghi¢ém mo hinh ching t6i da thu duoc mot 50
két qua néu dudi day.



Bang 1. Mét s6 tran Xa li c6 doc niede ¢ Viét Nam

Tén cong

Pic trung ciia doc nuée

3
T trinh Qi (M7F5) B(m | qmsm) | L (m) Py déc i
1 | Cau Mdi 352 25,0 14,1 107,0 0,10
2 | Dau Tiéng 2810 72,0 39,0 60,0 0,05
3 |AnMa 332 18,0 18,4 64,0 0,07
4 | Ve Ving 159 8,5 18,7 48,0 0,15
5 | Dong Mb 120 12,0 10,0 82,0 0,15
6 | YénLap 830 27,6 30,1 150,0 0,15
7 | CamRanh 539 27,2 19,8 60,0 0,15
8 | Séng Hinh 6285 89,5 70,2 64,0 0,15
9 | NGi Céc 584 18,0 32,4 66,0 0,15
10 | Viét An 543 38,0 14,3 128,0 0,20
11 | laly 17570 105,0 137,8 194,0 | 0,10& 0,50
12 | Rao Quén 1668 24,0 69,5 185,9 | 0,05& 0,35
13 | Pai Ninh 7390 52,0 142,1 116,1 0,044
14 | Tuyén Quang 11986 70,5 170,0 112,5 0,138
15 | Cua Dat 11487 67,0 1714 220,0 0,20
16 | SonlLa 38240 167,0 236,0 238,3 0,046
17 | Ta Trach 6147 58,0 106,0 80,0 0,08

¢. Mai phun so le dtng hxnh thang

d. Moi phun so le d*ng khuyQch t,n

Hinh 1. So' hoa mét sé loai miii phun

I1. KET QUA NGHIEN CUU

1. M6 hinh héa

Pé nghién ctru tinh hinh thay lyc tran xa i
khi van hanh, d& xay dyng m6 hinh long cang,
chinh thai véi ty 1¢ 1/80. Theo tiéu chuan trong
luc (Froude), pham vi mé hinh 12 x 28 m.

Céc vat liéu duge chon dé dua vao mé hinh
phai dam bao twong tu V& nham trén cac bé mat
két cau cong trinh tiép xac voi nude. Trong xay

dung mo hinh, ching tdi chia ra hai loai nham
chinh dé lua chon vat lidu:

- Pi voi mit bé téng rat nhin, chat lugng bé
tong cao nhu: mat dap tran, cua van, tru pin...
thi trong mo hinh dung kinh hitu co va ton phun
son nhan ¢6 ny= 0,007+ 0,000.

- P6i voi kénh dao, dong song ty nhién... vat
liéu trong m6 hinh ny, = 0.14+ 0,017, dung vira
trat xi ming cat min dugc danh bong hay dé
binh thuong tuy tirng vi tri.
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Thi nghiém tran xa i véi nhidu ndi dung,
chiing tdi chi néu nhitng van dé chinh lién quan
dén dién bién thuy luc viing miii phun va ha luu
tran xa Ii: van tdc, chiéu dai phong xa, song.
M6 hinh tién hanh xa véi 3 cép luu luong Q=
6147, 4367 va 3047 m/s.

e

Ghi chi:
Kich thuéc va cao trinh ghi la m

2. Két qud thi nghiém phwong dn mii phun
lién tuc

Phuong an miii phun lién tuc nhu sau: Nbi
tiép sau tran la déc nude co do doc i= 8%, cudi
déc nude 1a mii phun lién tuc véi goc hat o=
20°, ban kinh R=30,0m (xem hinh 2).

Hinh 2. So hoa cdt doc miii phun.

Pé xac dinh cac thong sb thuy luc co ban: Vin toc l6m
Vin tée, dong phun xa, song ha luu va hi¢u qua nglﬁ Vi tri cong trinh | NhAt Vinae
tiéu ning ciia mili phun lién tuc; da tién hanh xa (m°/s) (m/s)
trén mé hinh 3 cip luu luong: 6147, 4367 va Dau dbc nudc 23.46
3047 m*/s. Du6i day néu két qua thue nghiém. Cubi déc nude 23.61

a. Vdn toc dong chay Dinh miii phun 23.07

Bdng 2. Vin toc I6n nhdt & mét sé vi tri 3047 Day hé x6i 6.01
Ou o Vin toc lén Dau kénh xa 5.02
(m°ls) Vi tri cong trinh nhat Viax Cubi kénh xa 3.14
. (m/s) Tir bang 2, cho thiy van tdc giita hd x6i kha
Dau doc nude 25.01 l6n gén 13m/s, va dau kénh khoang 10.50m/s.
Cuoi doc nuée 25.92 b. Chiéu dai dong phun xa
6147 | Pinh mii phun 26.04 V6i timg cAp luu lwgng thi nghiém chang toi
Dy ho x6i 16.63 do chiéu dai dong phun xa ngan va dai nhat. Két
Pau kénh xa 10.33 qua néu & bang 3.
Cudi kénh xa 6.44 Bang 3. Chiéu dai dong phun xa (m)
Dau dbc nudc 24.14 Chiéu dai dong phun xa va goc
Cubi dbc nuoe 2524 (r%/ﬁs ) dé 7
4367 | Pinh mdi phun 25.46 Linax(M) | Linin(M) | Goc dd p°
Pay hd xo6i 9.84 6147 | 62.50 38.00 32°00
Pau kénh xa 8.04 4367 | 58.50 35.50 31°00
Cudi kénh xa 4.13 3047 | 54.50 33.00 30°30

Hinh 3. So hoa chiéu dai ciia dong phun
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Tir két qua do dong phun xa trén md hinh
cho thay, chiéu dai dong phun xa ngan nhét véi
Q= 3047m%/s la 33.00m, chiéu dai dong phun xa
nhat Q= 6147m*/s 1a 62.50m. So hoa chiéu dai
dong phun ¢ hinh 3.

c. S6ng ¢ ha luu

Mot trong nhitng yéu t6 thiy luc anh huong
t6i an toan cong trinh la song, két qua do song
V6i 3 cap luu luong néu & bang 4.

Bdng 4. Chiéu cao séng (m)

Qx" < hs m)
(m’ /as) Mat cat do B(:)’_ Bo
trai | phai
Hai bén mai hd x6i | 3.80 | 4.50
Dau kénh xa 3.20 | 4.00
6147 I Gita kénh xa 2.50 | 2.80
Cudi kénh xa 1.60 | 2.00

oy ] hs(m)

(m3X/aS) Mit cat do Bor Bo
trdi | phai

Hai bén mai hd x6i | 2.70 | 3.00

DAau kénh xa 250 | 2.80

4367 Gita kénh xa 2.00 | 2.50
Cubi kénh xa 1.40 | 1.60

Hai bén mai hd x6i | 2.20 | 2.50

Dau kénh x4 2.20 | 2.40

3047 I Gita kénh xa 1.80 | 2.00
Cubi kénh xa 1.20 | 1.40

d. Hiéu qua tiéu nang

Pé danh gia hiéu qua tiéu ning ciia miii phun
lién tuc, thiét lap phuong trinh dong lugng cho
hai mit cat tai dinh mili phun va mat cat dau
kénh xa, két qua tinh toan néu & bang 5.

Bang 5. Hiéu qua tiéu nang

Mt cat miii phun Mt cat ha luu AE AE
Luu lweng xa Q (m%s) | z; E; Z, E,
: V1/2g (m V,/2g (m m %
(m 1/2g (m) (m) (m 2I2g (m) (m) (m) (%)
6147.0 33.38 28.75 62.13 | 30.34 0.76 31.10 | 31.03 | 49.93
4367.0 32.35 27.25 59.60 | 28.66 0.59 29.25 | 30.35 | 50.93
3047.0 31.85 24.59 56.44 | 28.85 0.37 27.22 | 29.22 | 51.23

Tir két qua bang 5 cho thay, ning luong tiéu
hao qua miii phun lién tuc khoang 50%, do nang
luong du cOn I6n nén gay ra van toc va song &
ha luu 16n dén dén x0i 1¢ ha luu.

3. Két qud thi nghiém phwong dn miii phun
hai tang

Phuong an miii phun 2 tang gom:

Hxnh 4b. C¥it dac

| 60‘40

- Miii phun lién tuc nhu d& néu ¢ trén voi goc
a= 20°, ban kinh R= 30.00m.

- M6 hinh thang: Gém 3 md nguy@n va 2 mb
nira. M4 dang hinh thang c¢é géc hat 6= 30°, cao
trinh dinh md +13.60m, mai bén cia md
m=0.50. So hoa mili phun 2 tang & hinh 4.

Hxnh 4% MEt b»ng
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a. Vdn toc dong chay Bang 7. Chiéu dai dong phun xa (m)

~Két qua xac dinh véan téc dong chay tai mot Qu | Chiéu dai dong phun xa va goc dé
SO vi tri néu & bang 6. (m3/3) Lmax(M) Lomin(M) Goc db Bo
Bdng 6. Van toc lon nhat tai mot so vi tri 6147 73.60 41.60 38°00
Van the 1on 4367 69.50 40.80 37°00
Qs |\t tri eome trinh e 3047 | 60.80 | 3200 36°00
(m¥s) 1 trl cong trin ANAE V max Tur két qua do dong phun xa v6i két cdu mii
S (m/s) phun 2 ting chiéu dai dong phun xa ngén nhét 1a
Dau doc nudce 25.01 32.00m, xa nhat la 73.60m. Po goc do B Ion
Cubi déc nuéde 25.64 hon mili phun lién tyc nén vén toc dong chay va
Dinh miii phun 26.60 do sau ,X(')i ¢ ho x61 cling nho hon.
6147 AN c. Song ¢ ha luwu
Day ho x6i 9.85 X, r i A
. - Két qua do song ¢ ha luu v61 3 cap luu luong
Dau kénh xa 8.07 v6i miii phun 2 tAng & bang 8.
Cuoi kénh xa 5.20 Bdng 8. Chiéu cao séng (m)
Pau dbc nude 24.14 oy ] hs(m)
Cudi doc nude 25.00 (m3X/aS) Mat cat do Bo | Bo
Dinh mii phun 25.83 e — trai_| phai
4367 Div hb x6i 300 Hai bén mai hé x6i 3.80 | 3.40
YO XL : 5147 | Daukénhxa 2.80 | 3.00
Dau kénh xa 7.15 Giira kénh xa 2.00 | 2.10
Cudi kénh xa 3.20 Cubi kénh xa 1.20 | 1.40
Pau doc nude 23.46 Hai bén mai ho x6i 2.20 | 2.40
Cudi déc nuédce 23.50 4367 bau kénh xa 2.00 | 2.20
Pinh miii phun 23.92 Glﬁ:a kénh xa 1.50 | 1.90
3047 ————— Cubi kénh xa 1.00 | 1.10
Day ho x06i 5.00 T
Dhu Kenh xa 4.05 Hali bén mai ho xo6i 1.70 | 1.90
au : Dau kénh xa 1.60 | 1.70
Cudi kénh xa 2.56 3047 I Gita kénh xa 1.20 | 1.30
Tu bang 6, cho thdy van téc dady ho x61 16n Cudi kénh xa 080 | 0.70

nhat khoang 10m/s, dau kénh xa khoang 8m/s.

b. Chiéu dai phun xa

Véi cac cap luu lugng thi nghiém, chung toi
do chiéu dai dong phun ngan va dai nhat. Két
qua néu ¢ bang 7.

d. Hiéu qua tiéu nang

Pé danh gia hiéu qua tiéu ning qua mii phun
2 tang, thiét lap phuong trinh ning lugng cho
hai mat cat tai dinh mii phun lién tuc va dau
kénh xa, két qua néu & bang 9.

Bang 9. Hiéu qua tiéu nang

Luu Mt cit miii phun Mt cit ha luu AE AE
lu’q’ng x4 Z, V1/29 E. Z> VZIZg E, %
Q) | (m | m | m | m | m | m | ™ | OO

6147.0 37.14 27.48 63.62 31.24 0.63 31.87 32.57 53.70
4367.0 36.13 26.81 62.94 28.24 0.43 28.74 32.20 55.85
3047.0 34.33 23.25 56.59 26.48 0.35 26.83 29.76 55.58

I1l. KET LUAN + Van téc ddy hé x6i nho hon khoang
Qua thi nghiém mé hinh cho thay véi cing  2,20ms.
cac cap luu luong xa, két ciu doc nudc; so véi + Van tdc dau kénh xa nho hon khoang 2mys.
dang miii phun lién tuc, miii phun 2 ting c6 uu + 56ng & hé x6i giam khoang 1,2m.
diém nhu sau: + S6ng ¢ kénh xa giam khoang 1,0m.
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+ Chiéu dai phun xa tang khoang 8m . cao song & hd x6i va kénh xa ciing nho hon.

+ Goc db 16n hon khoang 6°. Miii phun 2 tang d4 duoc ap dung thiét ké va thi
+ Hiéu qua tiéu nang tang khoang 5%. cdng cho cong tyinh Thuy dién S6ng Bung 4.
Qua céc so liéu do cho thay, mili phun 2 tang Tuy nhién két qua nghién ctru trén day mai

6 nhitng wu diém hon miii phun lién tuc vi: M chi 1a budc dau. Can tiép tuc nghién ciru vé ché
phun tang trén c6 goc hat 16n hon do d6 chiéu  d6 thity luc viing miii phun, nhu: dong chay bao
dai phun xa hon, goc d6 dong phun xuéng hd quanh mé phun, phan bd luu luong qua mb va
X0i 16n hon (hay pham vi dong phun d6 xudng  rdnh mé, ap suat viing mé phun...

hé x6i 16n hon) nén van téc dong chay va chiéu
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Abstract
COMMENT ON DOUBLELAYER FLIP BUCKET STRUCTURE
IN SPILLWAY HAVING CHUTE

Le Quang Hung
Tran Quoc Thuong

Design flood discharge overflows with serial form filled body of water is steep, sloping end of a
nasal spray depends several factors: flow removed, the steepness of slope, speed, depth and slope
water flow last. Nasal spray structures that meet the selection requirements on technical and
economic. In terms of hydraulics to ensure the main parameters: speed of the nasal spray while
ensuring the long line of spray large but must be compatible with the material, the nasal spray
pressure must be less than the value of negative pressure to not allow born nasal spray surface
erosion and erosion pit depth should be smaller. There is no formula to calculate the nasal spray
two-story, often through experimental models to determine the structure of nasal spray. Article
mentioned a few initial findings about the nasal spray form of experiential two floors.
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