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Tom tit: Tran xd li thuy dién  song Bung 4 c6 ty lwu [6n, ha hew tran la mot dogn song cong, co
duong giao thong va dan sinh Song 0 bo trdi. Do do viéc nghi€n Ciu thi nghiém mé hinh thuy luc
lua chon ket cau miii phun tran dé giam xéi 16 va gia ¢é ha heu la can thiét.

Bai viér néu tom tat két qua nghién Ciru thwe nghiém, chon két cdu miii phun hop Iy cho tran Xd
lii thiy dién Song Bung 4 — Qudng Nam.

I. MO PAU huyén Nam Giang tinh Quang Nam, cach thanh
Soéng Bung la mot nhanh cua song Vu Gia, phd Da Nang khoang 75km vé huéng Tay Nam.
nam trong tinh Quang Nam thudc mién Trung 1. Céc chi tiéu thiét ké chi yéu
Viét Nam. Dién tich Iuu vuc tinh dén tuyén dap - Cap cong trinh: Cip1
Séng Bung 4 1a 1477km?, chiéu dai dong séng - Tan suét luvu luong 1i thiét ké:  P=0.10%
chinh khoang 106.6km. Vi tri cia tuyén cong - Tan suét luvu luong 1ii kiém tra:  P=0.02%
trinh nam trén dja ban xa Ta Bhing va x4 ZudiH - COng suét 1&p may: 156.0MW
va mot phan thudc dia ban x& Cha Val thudc 2. Céc thdng s6 k¥ thuat ciia dw an
TT Thong sb Don vi Tri sb
| Ho chira
1 Muc nudce dang binh thuong (MNDBT) m 222.50
2 Muc nuodc kiém tra (P=0.02%) m 228.11
3 Murc nude thiét ké (P=0.1%) m 225.82
4 Muc nude chét (MNC) m 195.00
5 Dung tich toan b Vi, 10°m® 493.30
6 Dung tich chét V. 10°m® 172.60
7 Dung tich hitu ich Vi 10°m® 320.70
I P4ap ngin song
A Dap bé tong khong tran nuoc
1 Két cdu dap ngin song DPap BTPL dam lan toan mat cat
2 Cao trinh dinh dap m 229.00
3 Chiéu cao dap 16n nhat m 112.00
4 Chiéu rong dinh dap m 10.00
B Dap bé tong tran nuoc
Tran xa mat
1 Hinh thirc mat cit dap tran Tran thuc dung
2 SO ctra x4 mat Cua 6
3 Kich thudc ctra (BxH) m 12.0x16.0
4 Cao trinh ngudng tran m 210.50
5 Chiéu rong tran nuéce m 72.00
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TT Thong sb Pon vi Tri $6
6 Chiéu rong tran ké ca tru pin m 87.00
7 Luu lugng xa
8 Qy4(0.02%) m*/s 10798
9 Q,4(0.1%) m*/s 8602

3. Két cAu miii phun theo thiét ké ban diu
(hinh 1)

Pap tran dat trén dap bé tdng & gitra 1ong
song c6 miii hit lién tuc H=25° ban kinh cong
nguoc R=20.0m.
|

\

|

|

Hinh 1: Cdt doc tran (Phuong dn thiét ké ban ddu)

Il. KET QUA NGHIEN CUU

1. M6 hinh héa

Pé nghién cau tinh hinh thiy Iyc khi xa I
qua tran, d@ xay dung moé hinh long cing, chinh
thai vai ty 1¢ 1/80. Theo tiéu chuan tuong tur vé
trong luc (Froude), pham vi md hinh 14x22m?.

Céc vat liéu duoc chon phai dam bao duoc
tuwong tuy vé nham trén cac bé mat két cdu cong
trinh tiép xtc v6i nude. Trong xdy dung mod
hinh, ching t6i chia ra 2 loai nham chinh dé
chon vat liéu:

- P6i v6i mat bé tdng rat nhan, chat lugng thi
cbng cao nhu mat dap tran, ctra van, tru pin...
thi & m6 hinh dung kinh hitu co va ton phun son
nhin c¢6 n,w=0.007-0.009.

- Pbi v6i kénh dao trong da, 10ng séng trong tu
nhién... vat liéu trong md hinh ny=0.014+0.017,
dung vira trat xi mang cat min dugc danh bong
hay dé binh thuong tly timg vi tri.

2. Két qua thi nghiém phwong an thiét ké
ban dau

Thi nghiém tran xa Ii thuy dién Song Bung 4
gom nhiéu ndi dung, ching toi chi néu nhiing van

dé chinh t6i dién bién thuy luc cta tran xa Il
M6 hinh tién hanh thi nghiém véi 4 cap luu
luong xa Q=5704+10798m°/s. Két qua xac dinh
cac thdng s6 thuy luc chinh néu ¢ dudi day.
a) Vé vdn toc dong chay
Ung v6i 4 cip luu luong xa
5704+-10798m°/s, van téc dong chay & mot s vi
tri chii yéu nhu sau:
+ Van tc ¢ chan mii phun:
V=17.40+22.34m/s
+ Van toc ¢ dinh mii phun:
V=17.40+23.60m/s
+ Van toc ¢ day hd xoi:
V=7.32+12.96m/s
+ Van tbc & sau hd xoi:
V=9.54+12.26m/s
+Van tdc ¢ chan dudng giao thong:
V=6.59+13.32m/s
+ Van téc dong vat bo phai:
V=-3.69 + -4.41m/s
+ Van tdc ¢ chan dudng giao thong:
V=-5.83 +-9.97m/s
Khi xa Iuu lwong 1i Q=10798m°/s thi van téc
I6n nhat & viing mili phun khoang V~23.60m/s.
Trong qua trinh xa 1ii nhu trén thi van téc & day
hé x06i con dat téi V=13.0m/s. Nhu vay v6i day
hé x6i 13 16p da phong hoa s& bi x6i sau thém.
Tai vi tri chdn duong giao thong bo trai van toe
dong quan V= -10.0m/s s& gy x6i 10 dudng
giao thdng.
b) Vé séng ¢ ha luu
Khi xa luu lwong i Q=5074+10798m3/s
dong phun phong xuéng hd x6i, ning lwong tiéu
hao chua duoc nhiéu nén van con van toc dong
chay 16n; séng cao nhit 1a bo trai, song leo 1én
mai dudng giao thong dén 10.0+12.0m. Véi
s6ng I6n nhu vay sé gay x6i 16 2 mai kénh, nhat
la bo trai.
Chiéu cao s6ng bd phai (P) va bo trai (T) ¢
ha luu cong trinh thé hién ¢ bang 1.
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Bang 1. Chiéu cao song ¢ ha lwu (m)

Mit cit do song | Q=10798m’/s | Q=8602m’/s Q=6420m"/s Q=5704m’/s
P T P T P T P T
Dau hé x6i 45 | 55 4.0 4.8 4.0 4.8 3.2 3.5
Gitra ho x0i 5.2 6.5 4.8 55 4.5 5.2 3.2 3.8
Cuoi ho x06i 7.0 | 10.0 55 8.0 4.8 7.0 4.5 6.0
DPau kénh xa 6.5 | 10.0 55 8.0 4.8 7.0 4.5 6.0
Gitra kénh xa 5.6 8.0 4.5 6.4 4.0 4.8 3.2 4.0
Dau song tu nhién | 5.5 7.0 4.5 5.6 4.0 4.5 2.4 2.4
¢) Vé chiéu dai phun xa
Véi 4 cip luu luong xa 1ii, chiéu dai dong phun xa ghi & bang 2.
Bdng 2. Chiéu dai dong phun xa
TT sté ZTL ZHL I—max I—min
(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 ning Bdng 3. So sanh cdc thong sé thuy luc chil yéu
Tir ket qua do dac & md hinh cho thay, ting Thong s6 thuy luc | Loai mb| Loai md | Loai md
Vi cac cip luu luong xa Q=5704+10798m°/s, phun1l | phun2 | phun3
ning luong ti€u hao qua mii phun khoang |V mé phun (m/s) 22.60 24.44 22.40
44'30+5;2'500{0' o , V' ranh phun (m/s) 2223 | 22.80 | 22.20
) 3. AKet (}l.la thi nghiém cac phuwong an chgn v day hé x6i (m/s) 508 6.99 590
ket cdu miii phun . . |Tiéuhaonangluong (%) | 68.0 67 68.60
Theo két qua thi nghiém phuong an thiét k¢  [Chiéu cao séng hy(m) 3.90 5.10 3.00
ban dau cho thiy, két cAu miii phun chua dat Dﬁn? p)hun xa
Y SN S \ Linax(M 92 92 93
duoc hi€u qua tot, van toc va song ¢ ha luu con Lo (m) 20 26 o

I6n gay ra x6i 10 ha Iuu tran x4 1i nhét 1a duong
giao théng bo trai. Do d6, trén md hinh da
nghién ctru ing dung loai miii phun 2 tang thay
cho miii phun lién tuc.

Trén mo hinh d4 thi nghiém 3 dang md phun:

- Loai md thtr nhat c6 goc 6=16.5°, ban kinh
cong ngugc R=17.0m, b tri cich mép miii phun
la 2.40m. B6 tri 4 md nguyén va 2 md nira.

- Loai md thir hai c6 gbc 6=16.5°, béan kinh
cong ngugc R=22.0m, b6 tri cich mép miii phun
la 2.40m. B6 tri 4 mb nguyén va 2 md nira.

- Loai md thir ba c¢6 gbc H6=16.5°, ban kinh
cong ngugc R=17.0m, b tri cich mép miii phun
la 2.40m. B tri 5 md nguyén.

Pé chon mé phun hop 1y ching t6i do dac
mot sd thong sd thuy luc chinh néu ¢ bang 3
g voi 1 cép luu lwong Q=6420m’/s.
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Qua so sanh cac théng sé thay lyc chinh:
Vin tdc, chiéu cao song, chiéu dai phun xa, ty 1&
tiéu hao niang luong dong chay ching toi thiy
dang mé phun 3 cho céac thong sb thity luc tot
hon. Do d6 chung t6i chon phuong 4n mé phun
3 lam phuong an chon két ciu mili phun cho
tran xa Ia S6ng Bung 4.

4. Két qua thi nghiém phwong an chon
(xem hinh 2)

Két cu tiéu nang tran xa 1ii gdm c6 1 hang
mé va 1 miii phun lién tuc

Hang mb gdm 5 mé phun, bd tri cach nhau
6.0m, cach mép ngoai miii phun 2.40m, goc hat
ciia mb 0=16.5°.

M{i phun 1ién tuc c6 ban kinh R=20.0m, goc
hat o=25°.



Hinh 2a: Car doc tran xa li
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Hinh 2b: Mdt bang két cau miii phun.

Hinh 2: So hoa két céu miti phun (phwon én chon)

Ghi chu: Cao do, kich thudc ghilam

a) Vé vdn toc dong chay
Ung v6i 4 cap luu luong xa Q = 5704
+10798m®/s, van tdc dong chay & mot s vi tri
chii yéu nhu sau:
+ Van tdc & chan md tiéu nang:
V=21.70+23.50m/s.

+ Van tdc & chan mili phun:
V=20.30+23.20m/s.

+ Van tdc & day hé xoi:
V=5.20-+8.80m/s.

+ Van toc ¢ sau hd x6i:
V=4.90+6.30m/s.

+ Van tdc & chan duong giao thong:
V=4.60+7.30m/s.

+ Van tdc dong vat bo phai:
V=-2.40+-4.00m/s.

+ Van tdc dong vat bo trai:
V=-4.7 0+-5.80m/s.

Khi xa Iuu luong 1i Q=10798m°/s thi van téc
I6n nhat ¢ ving mii phun khoang 23.0ms.
Trong qua trinh xa 1ii nhu trén thi van téc & day
hé x6i khoang 9.00m/s. Nhu vy day hé x6i 1a
da phong héa c6 thé bi x4i sau thém. Tai vi tri
chan dudng giao thong bd trai v6i van tée dong
quan khoang -5.80m/s (giam so v&i phuong an
ban ddu hon 4.0m/s) van phai gia cd, tuy c6
giam khéi luong gia cd so v6i phuong an ban
dau.

b) Vé séng ¢ ha luu

Khi xa luu lugng li Q=5074+ 10798m°/s
dong phun phong xudng hd x0i, ndng luong tiéu
hao dugc kha tét, tuy nhién vin con gay ra song
& ha luu. Chiu cao séng 16n nhit bo trai
khoang 5.0m (giam so v&i phuong 4n ban dau
khoang 5m).

Chiéu cao song bd phai (P) va bo trai (T) ¢
ha luu cong trinh thé hién ¢ bang 4.

Bdng 4. Chiéu cao song ¢ ha lwu (m)

Mt cat do song Q=10798m°/s Q=8602m°/s Q=6420m°/s Q=5704m°/s

P T p T p T p T
Pau ho x61 3.2 4.0 3.0 3.6 2.6 3.0 2.4 2.8
Gitra ho x61 3.5 4.0 3.0 3.6 2.6 3.0 2.4 2.8
Cuoi ho x61i 3.8 4.8 3.5 4.5 2.6 3.0 2.4 3.2
Pau kénh xa 4.2 5.0 4.0 4.5 2.6 3.0 2.4 3.2
Gitra kénh xa 4.0 4.5 3.8 4.0 2.4 2.8 2.2 2.2
Pau song tu nhién 3.2 3.8 3.0 3.2 2.1 2.8 2.0 2.0

¢) Vé chiéu dai dong phun xa

Véi 4 cip luu luong x4 1ii, chiéu dai dong phun xa ghi & bang 5.
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Bdng 5. Chiéu dai dong phun xa

T ngé Zo(m) Zu() Dong phun & rénh Dong phun ¢ md
(m /S) Lmax(m) Lmin(m) Lmax(m) Lmin(m)
1 10798 227.94 146.48 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 222.28 139.19 92 70 83 47

d) Vé hiéu qua tiéu ning

Tir két qua do dac & mo hinh cho thay, tmg
V6i cac cip luu luong xa Q=5704+10798m°/s,
ning luong tiéu hao qua md tiéu ning va mii
phun khoang 52.35+70.90%.

I1l. KET LUAN

Cong trinh thuy dién séng Bung 4 1a cbng
trinh thay dién 16n (cap 1). Tran xa li 1am viéc
voi Iuu lwong xa li 16n (q=120m®/s.m), chénh
léch ¢Ot nudc thugng ha luu cing 16n
(AZ=82.0m). Do d6 viéc nghién ciru chon két
Ciu tiéu nang hop 1y dé giam x6i 16 ha lwu la
can thiét. Qua thuc nghiém mé hinh d4 chon két

Tai ligu tham khao

cdu mili phun 2 tang gom: 1 hang md va mii
phun lién tuc. Két qua xac dinh cac thong sd
thiry Iuc cho thay, so voi phuong an thiét ké ban
dau: Van tdc ¢ chan duong giao thong giam tir
13.32m/s xudng 7.30m/s (giam khoang
6.0m/s), chiéu cao song tir 10.0m xudng 5.0m
(giam 5.0m). Do d6, giam x6i 16 va gia ¢6 ha
lwu vao mua lii hang nam, tiét kiém khoang 2
ty dong. Két ciu tiéu ning dang miii phun 2
tang da dugc Cong ty thim dinh qubc té Mott
MacDonald ctia Anh danh gia cao, d& duoc
mg dung vao thiét ké va thi cong cong trinh
thiy dién Song Bung 4.
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Summary:
EXPERIMENTAL RESULTS FOR DETERMINATION OF REASONABLE

FLIP BUCKET SHAPE IN BUNG RIVER 4 SPILLWAY

Flow in Spillway of Bung river 4 is high specific discharge, behind spillway is meandering reach
with road and local living house at left bank at downstream of structure. Thus, experimetal physical
model test to choose reasonable shape of flip bucket in order to reduce scouring and propose
method for bank protection plays an important matter.

This paper is to mention briefly experimental results for choosing reasonable shape of flip
bucket in spillway of hydropower Bung 4 river — Quang Nam province.
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