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Summary

Spillway of water resources and hydropower project has high specific discharge capacity
with meandering flow, road and local people living in downstream. Therefore, it is
necessary to conduct hydraulic physical model test for selecting type of structure of flip
bucket in order to reduce scouring and protecting the downstream.

The paper is to present summary experimental reseach of discontinuity flip bucket
(stargged) that applying for spillway locating in main stream of Bung 4 river hydropower
project.

Tran xa I thuy dién cong trinh thuy g1, thuy dién thuong cé ty luu 16n, ha luu tran
1a song cong, c¢6 duong giao thong va dan sinh séng & bd song. Do d6 viée nghién ctru thi
nghiém mo hinh thay luc lya chon két cdu miii phun tran dé giam x0i 1¢ va gia ¢d ha luu
1 can thiét.

Bai viét néu tom tat két qua nghién ctru thyc nghiém dang miii phun khung lion tuc
(so le) ap dung cho tran x4 It dat gitra long song — thuy di¢n Song Bung 4.

I. MO DAU
Ti€u ndng sau cong trinh théo 1{i thuong dung ti€u nang dong phun xa:

Tiéu ning dong phun xa 13 loi dung miii phun & chan dap hodc cudi doc nudc dé dong
chay véi van téc 16n phong xa ra khoi chan cong trinh. Hinh thirc tiéu ning nay dugc
dung kha phd bién, nhit 1a cac cong trinh co tran xa lii dat & gitra long song nhu cac nha
may thuy di¢n: S€ San 3, S€ San 4, Ban V&, Ban Chat, song Tranh 2, Ban Mong...nhung
hau hét 1a mii phun lién tuc.

Mot sb tran cua hd chia nude: Yén lap, Nui Céc, Ké Gb...c6 mbd phan dong (xé ranh
trén md phun ); hay cong trinh thity dién Hoa Binh, song Hinh c6 miii phun & cubi dbc
nudc.



Hinh thuc tiéu ning dang khe hep tiéu ning theo kiéu dong phun 1a mét hinh thirc tiéu
ning méi dbi voi long song & eo ndi hep, dic diém cia nd 1a thu hep bé rong thoat nudce &
chd ctra ra miii hit, tao ra dong chay khuyéch tan theo hudng doc kha 16n, mé rong
khoang cach duong vién dong phun trén va dudi, ting thém mit tiép xuc gitra nudc voi
khong khi, 1am cho né tron khi nhiéu, ty 1¢ tiéu ning trong khong trung ting 1én rd rét,
hon nita dién tich dong phun d6 vao mit nudc ha luu so véi chiéu rong mili phun ting 1én
tuong d6i nhiéu, nén x6i 16 1ong séng ha lwu giam rd rét.

So hoa dong phun xa ctia miii phun khe hep thé hién & hinh 1.
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Hinh 1: So hga dong phun xa cia miii phun khe hep
Chiéu dai dong phun xa nhat L, ¢é thé tinh theo cong thirc:
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Chiéu dai dong phun ngdn nhat L, c6 thé tinh theo cong thirc:
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Lo= 2 cos O(sin 6 + \sin® 0+ 2gh, / v}) (2)
g
Trong do:
- V: Luu téc dong phun mép ngoai ludi nudc ¢ dinh miii phun khe hep (m/s).
Vin = @+/2gH, ; ©=0.80~0.90 3)

- H,,: Cot nude & phia trén mat nude (m).
(H,= Z1 cao trinh dinh miii phun-h,)
- B, Goc phun ra chd luu tdc mit dinh mii hit so bd tinh 40°~45°; cling c6 goc ra
ctia chiéu dai phun xa 16n nhét, tirc 1a:



1
Om = tan™ [\/1-1-2g(h1 + Iy ])/vm ]
4)

- hy: D6 siu nudc theo phuong thang dung tinh tir dinh(m)
- hy: Chénh cao tir dinh mii hit dén mit nuée ha luu (m)
- 0: Goc ctiia mii hat (°)
Mili phun khéng lién tuc chua c6 cong thirc xac dinh cac thong sé thiy lyc ma thudng
thong qua thi nghiém. Duéi ddy qua tai liéu tham khao [4] gidi thiéu vé xac dinh mii
phun khong lién tuc cho tran Song Bung 4.

Két ciu miii phun theo thiét ké ban dau (hinh 2) 1a mii phun lién tuc véi goc hat

0 =25°; ban kinh cong ngugc R=20.0m

192.0

185.0 \'th
o

Hinh 2: Cit doc tran (Phuong an thiét ké ban dau)
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II. KET QUA NGHIEN CUU
1. Két qua thi nghiém phuong an thiét ké ban dau

Thi nghiém tran xa 1d thuy dién Song Bung 4 gém nhi€u noi dung, ching toi chi
néu nhitng van dé chinh t6i dién bién thay luc cla tran xa 1d.

Mo hinh ti€n hanh thi nghiém véi 4 cap luu lugng xa tir Q=5704+10798m’/s (5704,
6420; 8602; 10798m%/s). Két qua xac dinh cdc thong s6 thiy luc chinh néu & duéi day.



a) V& van toc dong chay

Ung v6i 4 cdp luu luong xa 5704+10798m?/s, van toc dong chay & mot s6 vi tri chu

yéu nhu sau:

+ Van t6c & chan mdi phun:

+ Van té¢c & dinh mii phun:

+ Van toc ¢ day ho xoi:

+ Van toc & sau ho x0i:

+ Van téc & chan duong giao thong:

+ Van toc dong vat bo phai:

+ Van toc dong vat bo trai:

Khi x4 luu lugng 16 Q=10798m?/s thi van t6c 16n nhat & ving miii phun khoang
V=23.60m/s. Trong qua trinh xa 1i nhu trén thi van t6c & day ho x6i con dat tGi
V=13.0m/s. Nhu vay vé6i day ho x6i 1a 16p da phong hoa sé bi x6i sau thém. Tai vi tri chan
dudng giao thong bo trdi van toc dong quan Vx -10.0m/s s& gay x6i 16 dudng giao thong.

b) V€ séng 6 ha luu

Khi xa luu luong 1d Q=5074+10798m3/s dong phun phéng xuéng hd x6i, nang
lugng tiéu hao chua dugc nhi€u nén van con van téc dong chay 16n; séng cao nhat 1a bo
trai, song leo lén mai duong giao thong dén 10.0+12.0m. V&i song 16n nhu vay sé gay xo6i

16 2 mai kénh, nhat 13 bo trai.

V=17.40+22.34m/s
V=17.40+23.60m/s
V=7.32+12.96m/s
V=9.54+12.26m/s
V=6.59+13.32m/s
V=-3.69 + -4.41m/s
V=-5.83 +-9.97m/s

Chiéu cao séng bd phai (P) va bd trdi (T) & ha luu cong trinh thé hién & bang 1.

Bang 1. Chiéu cao séng & ha luu (m)

Mit caitdo | Q=10798m’/s | Q=8602m’/s Q=6420m>/s Q=5704m?>/s
séng
P T P T P T P T

Pau ho x6i 4.5 5.5 4.0 4.8 4.0 4.8 3.2 3.5
Gitra ho x6i 5.2 6.5 4.8 5.5 4.5 5.2 3.2 3.8
Cuoi ho x6i 7.0 10.0 5.5 8.0 4.8 7.0 4.5 6.0
Pau kénh xa 6.5 10.0 5.5 8.0 4.8 7.0 4.5 6.0
Gittakénh xa | 5.6 8.0 4.5 6.4 4.0 4.8 3.2 4.0
bausong Wl o5 1 20 | 45 | 56 | 40 | 45 | 24 | 24
nhién




¢) Vé chiéu dai phun xa
Vi 4 cép luu lugng xa i, chiéu dai dong phun xa ghi ¢ bang 2.

Bang 2. Chiéu dai dong phun xa

Qxé ZTL ZHL LmaX Lmin
TT 3
(m’/s) (m) (m) (m) (m)
1 10798 227.94 146.48 110.00 93.00
2 8602 225.63 143.59 105.00 91.00
3 6420 223.10 140.35 100.00 90.00
4 5704 222.28 139.19 97.00 85.00

d) Vé hiéu qua tiéu nang
T két qua do dac & mod hinh cho thdy, tng véi cac cap luu lugng xa
Q=5704+10798m?/s, nang luong tiéu hao qua miii phun khoang 44.30+52.50%.
2. Két qua thi nghiém cac phuong an chon két cau miii phun

Theo két qua thi nghiém phuong an thiét k€ ban dau cho thay, két cau miii phun
chua dat dugc hiéu qua tot, van tdc va séng & ha luu con 16n gay ra x6i 16 ha luu tran xa 1a
nhat 1a duong giao thong bo trdi. Do do, trén mo hinh da nghién ctu tng dung loai mii
phun khéng lién tuc (hay so le) gdm c¢6 mot hang mé va miii phun lién tuc.

Trén mo hinh da thi nghiém 3 dang m6 phun:

- Loai mo thit nhat cé géc 6=16.5°, ban kinh cong ngugc R=17.0m, b6 tri cich mép
mii phun la 2.40m. B0 tri 4 m6 nguyén va 2 md nua.

- Loai m6 thit hai c6 géc 6=16.5°, ban kinh cong nguoc R=22.0m, bo tri cich mép
mii phun 1a 2.40m. B6 tri 4 m6 nguyén va 2 mo nira.

- Loai mo thit ba c¢6 géc 6=16.5°, ban kinh cong ngugc R=17.0m, bo tri cich mép
mii phun la 2.40m. B0 tri 5 m6 nguyén.

Dé chon m6 phun hop ly da do dac dugc mot s6 thong so thiy luc chinh néu &
bang 3, ting vdi 1 cip luu luong Q=6420m’/s.



Bang 3. So sanh cac thong s6 thuy luc chl yéu

Thong s6 thuy luc Loai m6 phun 1 Loai mé phun 2 Loai m6 phun 3

¥ mo phun (m/s) 22.60 24.44 22.40

V tanh phun (m/s) 22.23 22.80 22.20

V ddy ho x6i (m/s) 5.98 6.99 5.90

Tiéu hao nang lugng(%) 68.0 67 68.60
Chiéu cao séng h(m) 3.90 5.10 3.00
Dong phun xa

Lo (m) 92 92 93
Lin(m) 70 76 72

Qua so sanh cdc thong so6 thuy luc chinh: Van toc, chiéu cao séng, chiéu dai phun
xa, ty I tiéu hao nang luong dong chay, thiy rang dang mé phun 3 cho cic thong s6 thiy
luc t6t hon. Do d6 chon phuong an mé phun 3 lam phuong an chon két cau mii phun cho
tran xa lii Song Bung 4.

3. Két qua thi nghiém phuong an chon (xem hinh 3)
- Két cau tiéu nang tran xa il gom ¢6 1 hang md va 1 mii phun lién tuc

- Hang m6 gom 5 md phun, bd tri cach nhau 6.0m, cdch mép ngoai mii phun

2.40m, gbc hat cua mo 6=16.5°.

- Miii phun lién tuc ¢6 ban kinh R=20.0m, géc hat a=25°.

Hinh 3a: Cit doc tran xa lii
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Hinh 3b: Mat bang két cau miii phun.
Hinh 3: So hoa két cau miii phun (phuong dn chon)
Ghi chu: Cao do, kich thuéc ghi la m
a) V€ van toc dong chay

Ung v6i 4 cdp luu luong xa Q=5704+10798m?/s, van téc dong chay & mot s6 vi tri
chu yéu nhu sau:

+ Van toc ¢ chan mo tiéu nang: V=21.70+23.50m/s.
+ Van toc ¢ chan mi phun: V=20.30+23.20m/s.
+ Van toc ¢ day ho x6i: V=5.20+8.80m/s.
+ Van toc & sau ho x06i: V=4.90+-6.30m/s.
+ Van toc ¢ chan duong giao thong: V=4.60+7.30m/s.
+ Van toc dong vat bo phai: V=-2.40+-4.00m/s.
+ Van toc dong vat bo trai: V=-4.7 0+-5.80m/s.

Khi x4 luu lugng 16 Q=10798m?/s thi van t6c 16n nhat & ving miii phun khoang
23.0m/s. Trong qua trinh xa 1t nhu trén thi van toc & ddy ho x6i sap xi 9.00m/s. Nhu vay
ddy ho x6i 12 d4 phong héa c6 thé bi x6i sau thém. Tai vi tri chan dudng giao thong bo trai
vdi van t6c dong quan khoang -5.80m/s (giam so v6i phuong 4n ban ddu hon 4.0m/s) van
phai gia c0, tuy c6 giam khai luong gia c¢6 so v6i phuong 4n ban dau.



b)Vé séng d ha luu

Khi x4 luu lugng 1 Q=5074+10798m’/s dong phun phéng xudng hod x6i, ning
luong tiéu hao duogc kha tot, tuy nhién van con gy ra séng & ha luu. Chicu cao séng 16n

nhit b trai khoang 5.0m (giam so v6i phuong 4an ban dau khoang Sm).

Chiéu cao séng bd phai (P) va bd trdi (T) & ha Iuu cong trinh thé hién & bang 4.

Bang 4. Chiéu cao s6ng & ha luu (m)

Mt cat Q=10798m’/s Q=8602m’/s Q=6420m’/s Q=5704m’/s
do song P T P T P T P T

Dau h6 x6i 3.2 4.0 3.0 3.6 2.6 3.0 2.4 2.8
Gitah6 x6i | 3.5 4.0 3.0 3.6 2.6 3.0 2.4 2.8
Cusiho x6i | 3.8 4.8 3.5 45 2.6 3.0 2.4 3.2
Daukenhxa | 4.2 5.0 4.0 45 2.6 3.0 2.4 3.2
S;ﬁa kenh | g 45 3.8 4.0 2.4 2.8 22 2.2
Pau song tu

e 3.2 3.8 3.0 3.2 2.1 2.8 2.0 2.0

¢) Vé chiéu dai dong phun xa

Véi 4 cap luu lugng xa 1, chiéu dai dong phun xa ghi & bang 5.

Bang 5. Chiéu dai dong phun xa

Q. Dong phun ¢ ranh | Dong phun & mo
TT Z Z
sy | Amm | ) e T ) | L) | Lon(m)
1 10798 22794 | 146.48 96 76 90 52
2 8602 225.63 | 143.59 96 73 88 50
3 6420 223.10 | 140.35 93 72 85 48
4 5704 22228 | 139.19 92 70 83 47

d) Vé hiéu qud tiéu nang

T két qua do dac & mod hinh cho thdy, tng véi cac cap luu lugng xa
Q=5704+10798m?/s, nang luong tiéu hao qua mo6 tiéu niang vd miii phun khoang

52.35+70.90%.




III. KET LUAN

Cong trinh thuy dién song Bung 4 1a cong trinh thiy dién 16n (cap 1). Tran xa li
lam viéc véi luu luong xa 1i 16n (q=120m?/s.m), chénh léch cot nuée thuong ha luu ciing
16n ( AZ=82.0m). Do d6 viéc nghién ctiu chon két cau tiéu nang hop ly dé giam x6i 16 ha
luu 1a can thiét. Qua thuc nghiém mo6 hinh da chon két cAu mdi phun so le gobm: 1 hang
mo va mili phun lién tuc. Két qua xac dinh cac thong s6 thay luc cho thdy, so v6i phuong
an thiét k€ ban dau: Van t6c & chan duong giao thong giam tir 13.32m/s xuong 7.30m/s
(giam khoang 6.0m/s), chi€u cao séng tir 10.0m xudng 5.0m (giam 5.0m). Do d6, giam
X061 16 va gia ¢6 ha luu vao mua 1d hang nam, ti€t kiém hang chuc ty dong. Két cau tiéu
nang dang miii phun so le da duoc Cong ty tham dinh quéc t€ Mott MacDonald ctia Anh
déanh gia cao, da dugc ting dung vao thiét k& va thi cong cong trinh thuy dién Song Bung 4.
Két qua nghién citu c6 thé 4p dung cho tran xa lii dat giita lIong song tuong tu nhu tran
thuy dién song Bung 4. Tuy nhién can nghién ctu ti€p vé dang mé hinh khi dong hoc, bo
tri cdc m6 phun hop 1y d€ giam ap sudt am & md, xac dinh quan hé van t6c dong chay véi
g6c hat mii phun, quan hé tri s6 Frut véi ban kinh cong ctia mili phun, xac dinh hé s6 luu
tdc @ clia mili phun, pham vi 4p dung miii phun khong lién tuc (so le)...
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