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Tém tit: Dé tiéu hao nang lirong dong chay khi xd lii qua cdc céng trinh thdo nude can cé céng
trinh tiéu nang giam nang luong dong chay nham dam bdo an toan cho c¢éng trinh chinh va giam
x0i [0 ha lwu cong trinh. Két cau tieu nang dong phun la giai phap tiéu nang dém lai hiéu qua
kinh te ky thudt. Bai viét néu két cdu tiéu nang c6 miii phun hai tang thay cho miii phun logi
truyén thong la miti phun lién tuc.

Tir khoa: Nang heong dong chay, tiéu ndang, miii phun hai tang.

Summary:To dissipate flow energy when discharging floods through outlets, it is necessary to
arrange energy dissipation structures to ensure the safety of the main works and reduce
downstream erosion. Flip bucket structure is an economically and technically effective solution
for energy dissipation. The article states the use of energy dissipation structure with two-stage

buckets instead of the traditional buckets, the continuous buckets.
Keywords: Flow energy, energy dissipation, two-stage bucket

1. PAT VAN DE

Khi xa 1ii qua cic cong trinh théo tir ho chira
vé ha du véi nang lugng dong chay 16n c6 kha
nang lam mat an toan cong trinh chinhdo d6
can c6 cong trinh ti€u nang giam nang luong
dong chay. Cac két cau tidu nang chu yéu duoc
bb tri trén doc nude. Thuyc té c6 cac dang tiéu
nang chu yéu sau:

- Tiéu niang day: Dic diém tiéu ning bang
dong day la lgi dung suc can ndi bd cua
nudc nhay. Co thé ap dung kiéu bé hay
tuong+bé két hop. Bién phap tiéu ning day
thuong dugc ap dung cho cac cong trinh vira
va nho, myc nudc ha luu tuong ddi 16n, dia
chit nén cong trinh 1a da yéu (Tri An, A
Ludi, Ta Trach, Nudc Trong, Cam Ranh...).
Loai hinh nay dam bao tiéu tan hau hét ning
lugng du nhung doi hoi khédi lugng xay lap
kha 16n, gia thanh cao.

Ngay nhan bai: 10/7/2024
Ngay thong qua phan bién: 24/7/2024
Ngay duyét dang: 30/7/2024

- Ti€u nang mat: Dong chay hinh thac tiéu
nang nay ¢ trang thai chdy mat, chi sau khi m¢
rong hoan toan méi dat dén day. Nhin chung,
v6i ché do chay mit, ¢ ha luu tao thanh song
giam dan lam x6i 16 & ving nay. Thuong dong
ning thira phan tan trén mot chiéu dai 16n hon
so v6i ché do chay déy. Ché d chay mit co
thé ap dung trong truong hop nén da, khi
khong can gia ¢6 ha luu hay giam chiéu dai gia
c0, muc nudc ha luu cao va thay ddi it.

- Tiéu ndng dong phun la giai phdp ti€u nang
vira an toan va kinh té khi dia chat nén ¢ ha
lru tét. Dwa vao mili phong dé phong tia nudce
v6i van tdc 16n. Tia nude (ludng nudc) khuéch
tan vao khong trung theo quy tich hinh parabol
va roi xubng mit nuéec dém ha luu dé tiéu
nang. Trong qua trinh phéng tia nudc vao
khong khi thong qua x4o trdn khong khi vao
nudc phong dé tiéu hao mot phan nang luong,
sau do tia nudc roi vao mat nudc dém & ha luu
miii phong.

Tiéu ning dong phun 1a két cdu tiéu ning dugc
ap dung chu yéu trong thiét ké va thi cong cac
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tran xa li. O Trung Quéc tiéu ning dong phun
chiém hon 80% cac hinh thtrc ti€u nang [4], &
Vi¢t Nam ciing chiém hon 70% [1, 8, 11].

Tiéu nang dong phun thuong bd tri mili phun &
cudi cong trinh tran xa li ¢6 cac hinh thirc: O
cubi déc nude (tran co ddc nude) va cudi tran
(tran dat gitra 1ong song).

Bai viét chu yéu so sanh hiéu qua cia mii
phun hai tang v6i mii phun lién tuc 13 dang
mili phun pho bién, truyén thng.

1.1. Miii phun lién tuc
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Hinh 1: Cdt doc ddp tran giiza long song
Ghi chi: 1- Than dap, 2- Miii phun

Ahansaananana

Anh 1: Tran xa lii Nui Coc

Do dong chay qua md phun chit nhat va
khe rinh d6 xubng ha luu c6 xdo tron trong
khong khi, dong d6 xudng ha luu véi goc
d6 16n hon so v6i miii phun lién tuc nén
van tdc, song ¢ ha luu giam so véi miii
phun lién tuc, hi€u qua ti€u nang tang
khoang 2%. Do d6 dang miii phun nay
duoc ung dung nhiéu cong trinh thuy loi,

Miii phun lién tuc la miii phun dang hinh
tru dac chay dai sudt ddc nude hay cudi
than tran v&i goéc hat khoang 15° + 35°
nhu hinh 1.

Miii phun lién tyc dugc dung phd bién trong
thiét ké va xay dung cac cong trinh thuy loi va
thuy dién, tuy nhi€n qua qué trinh van hanh
cho théy ¢6 mot s6 nhuoc diém sau:

Dong chay qua miii phun lién tuc khuéch
tan trong khong khi kém, tap trung dd
xudng ha luu, ning luong tiéu hao trong
khong gian twong d6i nho, do d6 ning
luong ti€u hao trong 16p nudc ha luu cling
nho, nén van toc va song ha luu con 16n
dan dén x6i 16 ha luu manh.

Do d6 mot sé nghién ciru dé xuit dang mii
phun lién tuc c6 x¢é ranh hinh chit nhat.

1.2. Miii phun xé ranh hinh chir nhat

Két cu miii phun lién tuc cé xé ranh chir nhat,

cac md phun hinh chit nhat dat cach nhau mot
doan theo thiét ké tao khe rinh (Anh 1, 2).

Anh 2: Tran xad lii Ké Gé

thuy dién nhu Nai Céc, Ké GO, Dau Tiéng,
Trang Vinh ...

Tuy nhién qua mot thoi gian van hanh cho
thiy: do hinh dang md hinh chit nhat, dong
chay tach dong nén sinh ap suit am, gdy xam
thuc, 1am bong o va troc bé tong, tro ca cot
thép. Anh huong t6i két cau tran va giy nguy
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hiém cho céng trinh (Anh 3,4).
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Anh 3: Miii phun tran Niii Céc
bi xam thyc, hu hong

1.3. Miii phun hai ting
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Anh 4: Miii phun tran Ké G6
bi xdm thiee, hwe hong tro ca cét thép

Mili phun hai tang gom c6: miii phun lién tyc (khe rdnh) va md phun hinh thang trim 1én miii

lién tuc (Hinh 2).
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b. Mt bang miii phun

Hinh 2: B6 tri miii phun 2 tang
Ghi chu: (1) than tran; (2)- mii phun lién tuc; (3) md phun hinh thang.

B6 tri mili phun hai ting nhu sau: M$ phun
hinh thang trén miii phun lién tyuc, mép ngoai
mé hinh thang tring voi mép ngoai mili phun
lién tuc. Goc hat cua miii phun lién tuc ky hiéu
la «°, goc hat caia mb phun hinh thang ky
hiéu la 6°.

2. NGHIEN CU'U VE MUI PHUN HAI TANG

2.1. Tom tat mot sé két qua nghién ciu trén

thé giéi

2.1.1. Nghién cwru cua Vién Nghién cwu
thiy lgi, thiiy dién Béic Kinh, Trung
Quéc [4]

Vién nghién cau thuay loi, thuy dién Bac
Kinh di tién hanh nghién cwu thi nghiém
trong mang kinh cho tran chay tu do (khéng
c6 ctra van) véi goc 0=0°, 6=25° . So db b
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tri va cac thong sé cia mii phun hai tAng &

Y

a. Mt bang

hinh 3.

b. Cdt doc

Hinh 3: Chi tiét miii phun 2 tang

2.1.2. Nghién cizu cua Vién thay lei IRAN [5]

Nghién ctru tuong ddi toan dién vé mii phun
hai tﬁng da dugc H.Chengyi thuc hién dua
vao céac thi nghiém mo hinh ddi véi cac miii
phun khéng lién tuc c6 mé phun dang hinh
chir nhat, hinh thang m& rdng, hay co hep tac
gia da nhan thay voi mo phun hinh thang loai
co hep khu vuc x6i, chiéu sau x6i giam va ap
sudt am trén mat md phun nho. Tac gia ciing
dua ra mot vai goi y moi trong thiét ké mii

7.38
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phun hai ting vé viéc bd tri va kich thude
mo phun loai hinh thang cho dap vom trong
lyc chay tu do ( khong cé ctra van ).

Trén co so khuyén céo cua H.Chengyi,
G.T.Farhad d4 nghién ctru trén mo hinh tong
thé luu lwong don vi gmax< 73.1 m%s.m véi
mili phun hai tang cho tran hinh cung khong
¢6 ctra van (hinh 4). M6 phun c6 goc hét
6=30°, goc khe rénh a=0°.
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b. Cdc chi tiét mé phun (kich thuée ghi la m)
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Hinh 4: Mili phun hai tang dép vom chay tu do

Qua nghién ctru cac tac gia da c6 danh gia vé
hiéu qua kinh té - k¥ thuat ciia mili phun hai
tang so voi mili phun lién tuc nhu sau: Do va
dap, x4o tron trong khong khi boi hai ludng
dong phun tir khe ranh va dinh mé hinh thang
nén ning lugng dong chay tiéu hao dugc nhiéu
hon & khong trung, do d6 van tdc, song & ha
lwu giam, két hop véi dién tich dong d6 xudng
ha luu 16n nén gidm x6i 16 & ha luu, giam gia
¢d ha luu, dam bao an toan cho cong trinh.

2.2. Nghién ctru & Viét Nam

2.2.1. So dé nghién ciru

b. Két cau dang 2

a. Két cau dang 1

Cac tac g1a [8,11] da nghién ctru trén mo hinh
tong thé cho tran dat giita 10ng song, tran co
dbc nude va ¢ cira van. So dd nghién ctru
rong hon so voi cac cong trinh trén: goc phun
khe ranh a=10°-30°,
thang @ =12° —35°, luu luong don vi q<135
m3/s.m, chénh léch c6t nudc thuong ha luu
AZ <95m, d6 déc dbc nude <30% . So hoa
cac dang miii phun hai ting nghién ctru thé
hién & hinh vé 5.

géc md phun hinh

So d6 nghién ciru véi tran dat giira 1ong song
va tran c6 doc nudce thé hién ¢ hinh 5.

c. Két cau dang 3 d. Két cau dang 4

Hinh 5: Két cau miii phun hai tang

Céc thong s6 miii phun hau tang thé hién & cac
hinh v€ 3, 5 nhu sau:

a: Chiéu rong ctia dinh md phun hinh thang.

b: Chiéu rong cta khe ranh (miii phun lién tuc)

d. Chiéu cao ciia m6 phun hinh thang

h, : Chidu sau dong chay chan miii phun ng
véi Qu

¢: Goc khuéch tan ngang cia mé phun hinh thang
a: Goc hét cua khe ranh (miii phun lién tuc)

0: Goc hat ciia mb phun hinh thang

2.2.2. Myt s6 nhén xét vé miii phun hai ting
Tur két qua nghién ciru cac tac gia da co mot 5O
nhén xét vé miii phun hai ting nhu sau:

- Vi ca hai loai tran

+ Mai truéc va mai bén ciia md hinh thang 13y
m, =0,5, maisau m, =10

Do mai 1a hinh thang (vat) nén dong chay bam
sat mO khong c6 hién tugng tich dong nén

khong sinh 4p suit am do d6 khong gy ra xdm
thuc pha hong két cau miii phun va tran xa 1t
+ GOc cua miii phun lién tuc (khe ranh) khong
nén 16n hon 30° va goc cia md phun hinh
thang khong nén 16n hon 35°.

+ C6 thé bd tri mo phun hinh thang theo cac vi tri
phu hop theo yéu cau thye t€ nhu lui vao trong mii
phun lién tuc d€ tao dong phun phu hop voi dia
hinh thuc t€, khong gay x6i 16 bo ha luu tran. ...

- V6i tran ¢6 dbc nudc

D6 dbc cua doc nude khong nén 16n hon 30%
(i < 30%) khong nén sir dung so d6 2 (a=0°)
dong chay xiét qua khe ranh gay bat loi vé ché
do thuy luc.

2.2.3. Két qua dp dung vao thuc té

Két qua ap dung tran xa 1t 6 miii phun hai tang da
néu chi tiét tai [2,3,6,7,8,9, 10,11], dudi déy ching
t61 chi tom tat lai ket qua ing dung cho mot so tran
dat gifra 1ong song va c6 doc nudc.

Céc hinh thirc b tri mili phun hai ting tai mot

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 85 - 2024 65



|  KHOA HOC

s0 cong trinh & Viét Nam dugc thé hién tai cac

CONG NGHE

hinh 6, 7, 8 dudi day:

Hinh 6: Cat doc miii phun 2 tang tran
Séng Hinh

Hinh 7: Cat doc miii phun 2 tang tran
Krong Pack Thwong

-

A1

Hinh 8: Cdt doc miii phun hai tang tran séng Bung 4
Ghi chii cac hinh tir 6 dén 8: (1) — Mili phun lién tuc, (2) — M6 phun hinh thang

Thong sé miii phun hai ting da ap dung cho
cac cong trinh trén nhu sau:

Tran xa i song Hinh: Mii phun lién tuc cé
gdc hat a = 30° mb phun hinh thang c6 goc hat
0 = 25%va b tri 1t vao so v&i chan miii phun
lién tuc 3 m dé tranh dong phun d6 vao bo trai
ha luu tran.

Tran xa 1t Krong Pack Thugng: Miii phun lién
tuc c6 goc hat a=22° mé phun hinh thang c6
goc hat 6 = 30° va bd tri [ui vao so voi chan
mii phun lién tyuc 1a 4,50 m.

Tran xa 1t song Bung 4: Miii phun lién tuc c6
goc hat 0=25° md hinh thang c6 goc hat 6 =
16%5 va bd tri i vao so voi dinh miii phun
lién tuc 2,40 m d& tranh dong phun d6 vao
duong giao thong bo tréi.

Hinh anh 5.,6,7,8 duéi ddy mé ta két cau mii
phun hai ting 4p dung véo thuc t& & cac cong
trinh thyc té & nudc ta. Cac cong trinh nay déu

dd dugc van hanh an toan nhiéu nam lién,
khang dinh sy phi hop va hiéu qua cua giai
phap tiéu ning bang miii phun 2 tang.
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Anh 5: Tran Séng Hinh sau xdy dung

Anh 7: Tran séng Bung 4 dang xdy dung

Dé néu bat tinh vu viét ctia miii phun hai tang
c6 thé qua mét vi du minh hoa sau déy:

Mili phun tran xa 1ii Nai Céc va Ké G6 co két
c4u rang phun dang chit nhat nén dong chay c6
hién tuong tach dong khéng bam sat mé phun,
tir do gy ra khi thyc va lam bong troc bé tong
tham tri tro ca c6t thép (anh 4,5). Tran xa li
song Hinh c6 két cdu md hinh thang nén
khéng cé hién tugng tach dong khéng gay ra
khi thuc nén bé tong van dam bao két cau
khong bi hu hong. Pac biét do van téc, séng
va dong phun nhé nén dat d4 phong hoa & bo
trai tran sng Hinh khong bi xoi lo.

Nhu vay, ¢ thé thdy cing voi thoi gian van
hanh hon 20 nam, tran song Hinh du c6 luu
lugng xa don vi (m%/s.m) cao hon khoang 3
lan so véi tran NGi Coc va khoang 2 1an so voi
tran Ké Gd, do déc doc nudc xap xi nhu nhau,
nhung van dam bao két cau khong bi xam thuc
bong tréc bé téng, con tran Ké G4 va Nui Coc
bi xdm thuc bong troc hu hong bé tong tro ca
cot thép, xem cac anh (3,4,8).

3. KET LUAN

Qua nghién ctru va két qua tmg dung vao thuc
té c6 thé két luan vé mot sd wu diém cua tiéu
ning bang mili phun hai ting so véi mii phun
lién tuc nhu sau:

Van toc day hd xoi giam 20 %=30 %, chiéu
sdu x6i giam khoang 18 %+22 %, van toc dau
kénh xa giam khoang 18 %-+25 %, song ké ca
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Anh 6: Tran séng Hinh xa lii

Anh 8: Tran séng Bung 4 xd I

song leo ¢ hd x6i giam khoang 20 %+30 %,
song ké ca song leo o kénh xa giam khoang 22
%+32 %, goc d6 16n hon khoang 8 %=12 %,
hi€u qua tiéu nang tang khoang 8 %+10 %.
Miii phun hai tang c6 uu diém la dong chay
dugc phan thanh hai dong ¢ trén dinh mé phun
va & khe md phun nén dong chay dugc khuéch
tan nhiéu hon so v&i tran xa i ¢6 mili phun
lién tuc va tran x4 I8 c6 rang phun hinh chir
nhat. Khi xa 1t dong thoi su va cham, x40 tron
gilta cac tia dong nén nang lugng dong chay
dugc tiéu hao mot phan trong khong khi nén
van toc dong chay, song ¢ ha luu giam, do d6
giam x061 bo ha luu tran. Dong chdy bam sat
mé phun khong sinh tach dong nén khong giy
ra xam thyc lam hu hong két cdu mii phun.
Nho nhimng vu diém nay ma miii phun hai tang
dugc 4p dung trong xdy dung méi va stra chira
nang cap nhiéu cong trinh thay loi, thuy dién &
Viét Nam nhu Song Hinh, Song Bung 4, Nho
Qué 1, bak Mi 1, Alin B1 [6,11], Long Tao,
Nam Cum, Séng Than, Pong Mit, Ngoi Gianh
va 6 Lao nhu Nam Mo 2, Nam San 3
[2,3,7,8,9]. Vo1 nhiing uvu viét néu trén nén
tran xa 1 c6 mii phun hai ting da dwoc cip
bang doc quyén sang ché sé 11304 ngay 8
thang 4 nam 2013 [10].

LOI CAM ON: Bai béo ¢6 tham khao mot sd
két qua nghién ciru cia Vién Khoa hoc Thuy
loi Viét Nam, Phong Thi nghiém trong diém
quéc gia vé dong luc hoc song bién, Vién
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Nang luong, Tap doan Dién luc Viét Nam. Cac tac gid xin tran trong cam on.
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