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NGHIEN CUU THUC NGHIEM CHON KET CAU MUI PHUN HQP LY
CHO PAP TRAN SONG BUNG 4, TINH QUANG NAM

DS Ngoc Anh, Toé Vinh Cuong
Vién Khoa hoc Thuy loi Viét Nam

Tém tat: Khi thiét ké giai phap tiéu nang phong xa cho cdc dép tran cé ¢t nwée vira va lom, viée bo
tri cdc thiét bi tiéu ndng phu (mo phun dam...) trén miii phun giup tang kha nang tiéu hao nang
lirong, gop phdn gidm chiéu siu dao hé xéi va gia ¢6 ha luu. Pé liva chon két cdu tiéu nang hop 1y,
bai bdo trinh bay bién phdp tiéu hao ndng hrong dong phun bang gidi phdp miii phun 2 tang. Két
qua nghién cuu dwoc thue hién trén mo hinh thuy lyc tran thuy dién Song Bung 4, tinh Quang Nam.
T khéa: Miii phun hai tang, thi nghiém mé hinh thity liec.

Summary: When designing energy dissipation solutions for spillways with medium and large water
heads, the arrangement of auxiliary energy dissipation devices (spray abutments, beams, etc.) on the
spray nozzle helps increase energy dissipation, contributing to Reduce depth of scour hole
excavation and downstream reinforcement. To choose a reasonable energy dissipation structure, this
article presents a method for dissipating spray flow energy using a two-stage nozzle solution. The
research results were carried out on the hydraulic model of river Bung 4 hydropower plant, Quang
Nam province.

Keywords: Two-stage nozzle, hydraulic model experiment.

1. MO DAU

Khi xa 1ii qua cic cong trinh théo tir ho chira
vé ha du véi ning lugng dong chay 16n lam
mét an toan cho cong trinh chinh va x6i 16 ha
du, do d6 can cé cong trinh tiéu ning giam
ndng luong dong chay.

Hinh thirc tiéu ning dong phun dam bao vé
kinh té - k¥ thuat nén duoc ap dung rong rii ¢
nhiéu nudc nhu Trung Qudc (chiém hon 80%)
[5], & Viét Nam chiém hon 70 % [1, 2, 5] cac
hinh thure tiéu nang.

Tiéu nang dong phun 1a giai phép dya vao miii
phong dé phéng tia nude véi van tde 16n. Tia
nude (ludng nude) khuéeh tan vao khong trung
theo quy tich hinh parabol va roi xudng mat
nudc dém ha luu dé tiéu ning. Trong qua trinh
phong tia nude vao khong khi théng qua hap
thu khong khi hoa 1an vao nudce phong dé tiéu
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hao mdt phan nang lugng, sau d6 tia nudc roi
vao mat nudc dém & ha luu miii phong.

Nbi tiép thuong ha luu theo kiéu dong phun tir miii
phong hinh tru khong ngap (cao trinh miii phong
luén dit cao hon cao trinh myc nudce ha luu).

Loai mili phun pho bién va dugc 4p dung
nhiéu ¢ thyc té 1a mii phun lién tuc. Miii phun
lién tuc 1a miii phun dang hinh tru dac chay dai
sudt doc nude hay cudi than tran véi goc hat
khoang 15° + 35% nhu hinh 1.

Hinh 1: Cdt doc ddp tran gizza 1ong sdng
Vi miii phun lién tuc [1]
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Ghi chu: 1- Than dap tran, 2- Miii phun lién tuc

Miii phun lién tuc dugc dung phd bién trong
thiét ké va xay dung cac cong trinh thuy loi va
thuy di¢n, tuy nhién qua qud trinh van hanh
cho théy ¢6 mot sd nhuoe diém sau:

Dong chay qua miii phun lién tuc khuéch tan
trong khong khi kém, tap trung d6 xudng ha luu,
ning lugng tiéu hao trong khong gian twong ddi
nho, do dé nang luong tiéu hao trong 16p nudce
ha luu cling nho, nén van tdc va song ha luu con
16n dan dén x6i 16 ha luu manh.

Mot s tac gia da nghién ciu mii phun hai
ting ap dung cho dép tran xa li. Dudi day
trinh bay két qua nghién ctu 4p dung mii
phun hai tdng cho ddp tran xa li thay dién
Song Bung 4, tinh Quang Nam.

2. KET QUA NGHIEN CUU
2.1. Gioi thiéu chung

Song Bung la mot nhanh cua song Vu Gia,
nam trong tinh Quang Nam thudc mién Trung
Viét Nam. Dién tich luu vuc tinh dén tuyén
dap thuy dién Song Bung 4 1a 1477 km?, chiéu
dai dong song chinh khoang 106,6km. Cong
trinh cach thanh phé Da Nang khoang 75 km
vé huéng Tay Nam.

Dé nghién ctru tinh hinh thiy lyc khi xa lii qua
tran, tu van d xdy duyng mo hinh long cting,
chinh thai véi ty 18 1/80. Theo tiéu chuan
tuong ty vé trong luc (Froude), pham vi mo
hinh (14 x 22) m?.

ThY nghiOm trun x{ 10 thity ®iOn S«ng Bung
4 g&m nhiOu néi dung, trong pham vi bai bao
ch@ néu nh+ng vEn ®O chYnh lién quan dén
dién biOn thily Iuc cfia trun x7 10 dé chon két
cau miii phun hop 1y nhu phan dudi day.

2.2. Két qua thi nghiém theo phwong &n
thiét ké

1) Bé tri phwong dn thiét ké

Theo thiét ké, mili phun lién tuc c6 goc hat o =
25°, ban kinh cong nguoc R = 20,00 m. Chiéu
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dai day hd x6i 40 m, chiéu sau hd xo6i 10 m. So
hoa mit cit thiét ké nhu tai hinh 2, hinh anh
moé hinh va dong chay phuong an thiét ké xem
tai anh 1, 2 [7].

G (120.0)

L0
) 65 40 10
Hinh 2: So hoa cat doc tran
theo phirong én thiét ké
(1) - Than tran, (2) - Miii phun lién tuc,
(3) - ho x6i dao san

Ghi chu: cao do, kich thuéc ghilam

Anh 1: M6 hinh téng thé nhin tir ha leu -
Phurong dn thiét ké

Anh 2: Dong chay qua miii phun lién tuc
(phwong dn thiét ké)
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[ KHOAHOC I
Mo hinh dugc tién hanh thi nghiém véi 4 cap
lwu lwong xa Q=5704+10798 m¥%s. Két qua
xac dinh cac théng sb thuy luc chinh néu &
dudi day.

2) Két qua thi nghiém vén toc dong chdy

Ung v6i 4 cap luu luong xa 5704; 6420; 8602
va 10798 m%/s, van toc day dong chay ¢ mot
s6 vi trf chu yéu nhu sau:

+ Van toc ¢ dinh miii phun:V=17,40+23,60 m/s

+ Van toc & giita hd x6i:V=7,32+11,96 m/s

+ Van toc & cudi hd xo6i: V=6,54+10,20 m/s

+ Van tbc ¢ chan duong giao thong bd trai:
V=5,83 = 8,97 m/s

(Cach dinh mili phun lién tuc khoang 300m vé
ha luu)

Khi xa luu luong 1 Q=10.798 m®/s thi van tdc
16n nhit & ving mii phun khoang V=23,60
m/s. Trong qua trinh xa 1{i nhu trén thi van toc
& day ho x6i khoang 12,0 m/s. Nhu vay day hd
x6i 1a da két tinh Endezit s& khong bi x6i sau
thém. Van tdc chan dudng giao thong b trai
khoang 9 m/s s€ gay x0i 16 duong giao thong
bo trai.

3) Két qua thi nghi¢m séng 6 ha luu

Khi xa luu luong i Q=5.074+10.798 m?/s
dong phun phéng xudng hé x6i, ning lugng
tiéu hao chwa dugc nhiéu nén van con van toc
dong chay 16n, song leo cao nhat 1én mai
duong giao thong bo trai khoang 9,0 m. Véi
song lon nhu vdy s€ gy x6i 16 dudng giao
thong bo trai.

4) Két qua thi nghiém chiéu dai phun xa

V6i cap luu lwong 16n nhat Q=10.798 m®s,
chiéu dai phun xa khoang 89 m.

5) Két qud thi nghiém hiéu quad tiéu ning

Tir két quéa thi nghiém mo hinh thiy luc cho
thiy nang luong tiéu hao 16n nhit qua mii
phun khoang 58,50 %.

Nhan xét:

Qua thi nghiém phuong an thiét ké cho thiy ché
do thuy lyc con bét loi, van tde dong chay va
song & ha luu con 16n, ning luong tiéu hao thép.
Nguyén nhan la dong chdy qua miii phun lién
tuc it va dép va xdo tron trong khong khi, bé day
dong chay mong (dong tap trung nhu anh 2). Do
do s€ gay x0i 16 duong giao thong bo trai.

Dé giai quyét cac han ché néu trén, dap tran
thuy di¢n Song Bung 4 da dugc nghién cuu thi
nghiém voi két cdu mili phun hai ting nhu
phan tiép theo dudi day.

2.3. Két qua thi nghiém theo phwong an miii
phun hai ting [7]

DPé lya chon dugc két cAu mii phun hop 1y,
qué trinh thi nghiém mo hinh thuy luc da tha
nghiém nhiéu két cdu khac nhau, dudi day
néu két qua thi nghiém phwong an miii phun
hai tang.

Két cAu tiéu ning tran xa 1t gdm c6 1 hang md
va 1 miii phun lién tyc (xem hinh 3, 4 va anh 3)

Hang md gém 5 md phun, b tri cach nhau
6,0m, cach mép ngoai miii phun 2,40m, goc
hat cia mb 6=16,5°.

Miii phun lién tuc c6 ban kinh R=20,0m, goc
hat a=25°.

H6 x6i dao sin, ddy hd x6i 1a da két tinh
Endezit, cao trinh V110m, dai 32m, mai sau
m=2.

Hinh 3: So hoa cdt doc tran xa lii bé tri mili
phun hai tang (phwong dn chon)
(1) - Than tran, (2) — Miii phun lién tuc, (3) -
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M0 phun, (4) — Hé x6i dao sdn
Cao do, kich thuoc ghi la m
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Hinh 4: So hoa mat bﬁng két cdu
miii phun hai tang

Ghi chu: Cao do, kich thuoc ghi la m
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Anh 3: M6 hinh tong thé phwong dn
miii phun hai tang nhin tir ha lwu

1) Két qud thi nghiém vén téc dong chay

Ung véi 4 cip luu luong xa Q=5704-10798
m?%/s, van toc day dong chay & mot sb vi tri cha
yéu nhu sau:

+ Van téc & dinh md phun: V=21,70+23,50 m/s.

CONG NGHE

+ Van téc & dinh mii phun: V=20,30+23,00 m/s.
+ Van toc & gitra hé x6i: V=5,20+8,80 m/s.
+ Van toc ¢ cudi hd x6i: V=4,90+6,30 m/s.
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+ Van téc chan duong giao thong bo trai:
V=4.7 0+5.80 m/s.

(Cach dinh miii phun lién tuc 300 m vé phia
ha luu)

Khi x4 luu lwong 1ii Q=10798 m%/s thi van tbc
16n nhat & ving mii phun khoang 23,0 my/s.
Trong qué trinh xa 1ii nhu trén thi van téc &
day hd x6i khoang 9.00m/s giam khoang 3m/s
so voi phuong an thiét ké. Nhu vay day hd xoi
la da két tinh Endezit s& khong bi x6i sdu
thém. Tai vi tri chan duong giao thong véi van
tbc khoang 6.0m/s (giam so v&i phuong an
thiét ké 3.0m/s), do d6 duodng giao thong bé
trai khong bi x6i 16.

2) Két qud thi nghiém séng 6 ha luu

Khi x4 luu luong i Q=5074+10798 m®/s dong
phun phéng xudng hd x6i, niang luong tiéu hao
dugc kha tot, tuy nhién van con giy ra song &
ha luu. Chiéu cao song leo 16n nhat by tréi
khoang 6,5 m (giam so v&i phuong an thiét ké
hon 2 m).

3) Kér qui thi nghigm chiéu dii dong
phun xa

Chiéu dai phun xa ngin nhét 12 74 m van 16n
hon khoang cach luu khong 9 m, chiéu dai
phun xa dai nhét 1a 82 m. Nhu véy c6 thé rut
ngin chiéu dai hé x6i di 8 m. So sanh véi
phuong 4an thiét ké thi phu’ong an su dung
mili phun hai ting c6 chiéu dai phun Xa ngin
hon vi tranh cho dong phun d6 vao duong
giao thong bo trai gy xo6i 16 nén b tri md
phun hinh thang lui cach mép ngoai mii
phun lién tuc 2,40 m (anh 5) va gbc mé phun
nho 6 = 16°5.

4) Két qua thi nghiém hi¢u quad tiéu ning

Tir két qua do dac & mo hinh cho thdy, ing véi
cac cap luu lugng xa 16n nhat Q=10798 m?/s,

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 83 - 2024 27



| KHOAHOQC CONG NGHE
ning luong tiéu hao qua mii phun hai tang
khoang 63,60% (tang so v4i miii phun lién tuc
khoang 8%).

Két qua thi nghiém cho thdy dong chay qua
miii phun hai ting va dap trong khong khi,
x40 tron manh khi do xuéng ha luu, bé rong
dong chay 16n va phan tan. Ung vé6i 4 cép luu
lugng thi nghiém trén so v&i miii phun lién tuc
bé rong dong chay d6 xubng ha luu ting thém
1+6 m (xem anh 4), do d6 van tde va song ¢ ha
luu cling giam; dong thoi tiéu hao ning luong
ciing tang hon. Tuy nhién chiéu dai phun xa co
ngin hon khoang 4m, nhung van cich xa chan
cong trinh véi chidu dai phun ngin nhat 1a
74m (khoang cach luu khong 1a 65 m). Dong
phun tmg véi 4 cap luu luong thi nghiém déu
nam trong hd xo6i dao sin, cin ctr chiéu dai
phun xa c6 thé rat ngan chiéu dai day hd xui tir

40m xudng 32 m (rat ngan duoc 8 m).

L =

Anh 4: Dong chay qua miii phun hai tang
Ttr thi nghiém mé hinh da di dén kién nghi ap
dung mili phun hai ting vao thiét ké, thi cong
xay dung cho dap tran thiy di¢n Song Bung 4.
Dudi day 1a mot s6 hinh anh cong trinh dang
xay dung va hoan thanh di vao van hanh.

Anh 7: Ddp tran Séng Bung 4 xd lii 2 khoang

3. KET LUAN VA BINH LUAN

Anh 8: Pdp tran Sdng Bung 4 xd lii 6 khoang

Cong trinh thuy dién song Bung 4 1a cong
trinh thay dién cip 1. Tran xa i 1am viéc voi
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luu lugng xa 1i 16n (q=120 m3/s.m), chénh
1€ch cot nudc thugng ha luu 16n (AZ=82,0 m).
Do d6 viéc nghién ctru chon két ciu tiéu ning
hop 1y dé giam x6i 16 ha luu 1a rat can thiét.
Qua thyc nghi€ém mo hinh da chon két cAu mii
phun hai ting gdm 1 hang md va miii phun
lién tuc. Két qua xac dinh cac thong s thiy
luc cho thdy, so v6i phuong 4n mii phun lién
tuc. Van tdc & chin dudng giao théng giam tir
9,0 m/s xudng 6,0 m/s (giam khoang 3,0 m/s),
chidu cao song leo tir 9,0 m xudng 6,5 m (giam
hon 2 m) va ti€u hao nang lugng tang 8 %. Do
do, gidm duogc khdi lugng gia ¢d ha luu vao
mua 1{i, dong thoi rat ngan chiéu dai hd xoi
dugc 8m (tr 40 m xubng con 32 m), giam
duoc khdi luong dao da khoang 5000 m3. Co
thé thay ap dung mili phun hai ting (gém miii
phun lién tuc c6 goéc hat «=25° md phun co
goc hat 0 = 16°50, bd tri cach mép ngoai miii
phun 2.40m). Do dong chay va dap, xao tron
giita mili phun lién tuc va md phun nén tiéu
hao nang lugng dong chay ting khoang 8%.
Van tdc va song ha luu giam nén khong gay
x01 16 duong giao thong bo trai, mat khac rat
ngin chiéu dai h6 x6i... dem lai hiéu qua kinh
té k¥ thuat). Pén nay, cong trinh da lam viéc
an toan lién tuc hon 10 nam, khéng dinh su

TAI LIEU THAM KHAO
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dung dén cua giai phap st dung miii phun hai
tang cho dap tran xa 1i song Bung 4.
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Miii phun hai tang c¢6 wu diém la dong chay
duoc phan than hai dong & trén dinh mé phun
va & khe md phun nén dong chay dugc khuéch
tan nhiéu hon so véi tran xa i ¢6 mili phun
lién tuc va tran x4 It c¢6 rang phun hinh chit
nhat. Khi xa Ii s€ co déng thoi sy va cham,
xao0 tron gilra cac tia dong nén nang lugng
dong chay dugc tiéu hao modt phan trong
khong khi nén van téc dong chay, séng ¢ ha
luu giam. Nho nhimg uvu diém ndy ma mii
phun hai ting dugc ap dung cho kha nhiéu
cong trinh thuy loi, thuy dién ¢ Viét Nam nhu
S6ng Hinh, Séng Bung 4, Nho Qué 1, Dak Mi
1, Alin B1,... [6], Long Tao, Nam Cum, Song
Than, Pong Mit, Ngoi Gianh... va & Lao nhu
Nam Mo6 2, Nam San 3 [2.4].
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loi Viét Nam, Phong Thi nghiém trong diém
qudc gia v& dong luc hoc song bién, Vién
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C4c tdc gia xin trin trong cam on nhitng hd
trg, giap do do.
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