NGHIEN CUPU CONG DAN DONG HOP LY CHO THUY DIEN
SONG BUNG 4

TS. Nguyén Hitu Hué, KS. Vii Thwong Huyén
Dai hoc Thuy loi

Cong trinh thuy dién séng Bung 4 1a c¢ong trinh 16n, thi cdng nhiéu nam, bién phap dan
dong phuc tap: xa qua cong va tran xay dé. Luu luong xa qua cong dan dong vé mua li
gan 2.500 m*/s. Do d6 viéc nghién ctu thi nghiém mé hinh thay luc chon két cdu céng
dan dong hop Iy 1a can thiét.

Bai viét néu tom tat két qua nghién cau thuc nghiém, chon két cdu cdng dan dong cho
thuy di¢n song Bung 4- Quang Nam.

. MO PAU

Séng Bung 1a mot nhanh cua séng Vu Gia, nam trong tinh Quang Nam thudc mién
Trung Viét Nam. Dién tich luu vuc tinh dén tuyén dap Séng Bung 4 1a 1477km?, chiéu
dai dong sdng chinh khoang 106.6km. Vi tri cta tuyén céng trinh nam trén dia ban xa Ta
Bhing va xa ZubiH va mot phan thudc dja ban xi Cha Vii thudc huyén Nam Giang tinh
Quang Nam, cach thanh phé Da Nang khoang 75km vé huéng Tay Nam.

1. Céc chi tiéu thiét ké cha yéu

- Cap cong trinh: Cép |

- Tan suat luu lugng 10 thiét ké:P=0.10%

- Tan suat luu lugng 1t kiém tra: P=0.02%

- COng suat lip may: 156.0MW

2. Céc thong sé ky thuat caa dy an
TT | Thong s6 Pon vi Tri s6
I Hb chira
1 Muc nude dang binh thuong (MNDBT) m 222.50
2 Muc nudc kiém tra (P=0.02%) m 228.11
3 Muc nudc thiét ké (P=0.1%) m 225.82
4 | Muyc nuéc chét (MNC) m 195.00
5 | Dung tich toan bo V;, 10°m® 493.30
6 | Dung tich chét V, 10°m® 172.60
7 | Dung tich hitu ich Vi, 10°m® 320.70
1 Pap ngin song
A Dap bé tong khong tran nuoc
1 Két cAu dap ngin song DPap BTPL dam lin toan mit 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 xd mat

1 Hinh thirc mat cat dap tran Tran thuc dung




TT | Thong sé Pon vi Tri sb

2 | Sbcura xa mat Cira 6

3 Kich thudc cira (BxH) m 12.0x16.0
4 Cao trinh ngudng tran m 210.50

5 | Chiéu rong tran nudc m 72.00

6 Chiéu rong tran ké ca tru pin m 87.00

7 Luu lugng xa

8 | Qu(0.02%) m’/s 10798

9 | Qu(0.1%) m’/s 8602

3. Nhiém vu ciia cong trinh din dong thity dién séng Bung 4

Theo tién do thi cdng thi cong trinh thiy dién séng Bung 4 thyc hién 4 nam. Cac thong sb
dan dong thi cong nhu bang dudi day:

Bdng 1. C4c thong sé ddn dong thi cong

Théng sb Nam thir nhat Nam thir hai Nim thir ba Nam thir tu
Mua Kiét Li Kiét Lu Kiét Li Kiét Li
Dan dong Long | Longséngty | Cong | Tran XD | Coéng | Cdng Céng | Dap
sbng nhién cbng dan B=92m; DD DD DD tran
co dandong | dong | V132 +
hep cbng DD
Tan suét tinh toan % 10 10| 20 5 5 5 5 5
Luu lugng xa tong 558 5450.2 | 1200 | 5704.0 1200 | 5704.0
Luu lwong xa céng 558 787.4| 1200 | 2395.5 1200
Luu lwong Xa tran 4662.8
MNTL 146.0 | 143.7 | 186.42 143.7
bé quai doc
bé quai TL 125 132
MNHL 126. 139.2 | 1295 139.60
60
Dé quai HL 125 127

4. Két cau theo thiét ké ban dau- PA 1 (Hinh 1)
Theo thiét ké ban dau coéng dan dong gom 2 cong hinh chit nhat co kich thudc 2 x (5 x 9)
m, ho x0i sau cong sau 10m.

BICT M200 R28

Hinh 1. Cdt doc cong PA1

Il. KET QUA NGHIEN CUU

1. M0 hinh hoa




Pé nghién ctu tinh hinh thaty luc khi xa 1ii qua tran, dd xay dung mé hinh 1ong cung,
chinh thai véi ti I¢ 1/80. Theo tiéu chuan tuong tu Vé trong luc (Froude), pham vi md hinh
14x22m?,

Cac vat liéu duoc chon phai dam bao duoc tuwong tu V& nham trén cac bé miat két ciu cong
trinh tiép xdc voi nude. Trong xay dung md hinh, ching tdi chia ra 2 loai nham chinh dé
chon vat liéu:

- Dbi v6i mat bé tong rat nhan, chat luong thi cong cao nhu mat dap tran, cira van,
cong. .. thi m6 hinh dung kinh hitu co va tén phun son nhén c6 n, ~ 0,007 +0,009.

- Dbi voi kénh dao trong dé, 1ong song trong tw nhién... vat liéu trong md hinh ny, ~
0.014+ 0,017, ding vira trat xi mang cat min dugce danh bong hay dé binh thuong tly ting
vi tri.

2. Két qua thi nghiém phwong an thiét ké ban dau (PA1)

Thi nghiém dan dong thi cong thay dién séng Bung 4 gdm nhiéu noi dung, ching tdi chi
néu nhitng van dé chinh tsi dién bién thuy luc cia cong dan dong.

a. Vékha nang théo

Trén mo hinh dé phan dinh dugc cac ché d6 chay qua cong dan dong dai tién hanh thi
nghiém vai 10 cap luu lugng, dugc ghi trong bang 2 va hinh 2.

Bdng 2. Ché dg chay va khd nding xd

TT Qxa Zhd Zha AZ (m) | D.tich thoat n Ghi chi
(m3/s) (m) (m) nuéc o (m2)

1 180.0 126.78 123.60 Chay ho
2 268.5 128.30 Chay ho
3 510.0 131.3 Chuyén sang ban ap
4 558.0 132.02 126.29 90.0 Ban ap
5 787.4 134.62 127.43 9.12 90.0 0.654 Cé ap
6 1000 138.02 128.43 12.52 90.0 0.709 Cé ap
7 1200 141.25 129.50 15.75 90.0 0.758 Co ép
8 1400 146.07 129.80 20.57 90.0 0.774 Cé ap
9 1600 151.46 130.45 25.96 90.0 0.787 Cé ap
10 | 23955 180.20 132.68 54.70 90 0.812 Cé ap

Trong bang: AZ = (Zhd - V tim ¢dng) = (Zhd - V125.5m)

Qua bang két qua trén dang chay qua cong dwoc phan 1am 3 vung:
Vung 1: Q< 370m3/s thudc dang chay ho

Vung 2: Q= 400+600m3/s thuoc dang chay ban ap

Vung 3: Q> 600m3/s thuoc dang chay co6 ap

b. Vé vdn toc dong chay

Van téc dong chay xac dinh qua mé hinh & mét sé vi tri voi luu lwong xa tir 500-
2500m®/s, nhu sau:

- Ctra vao cbng: 3,50- 5,30 m/s

- Ciraracong: 8,10- 9,60 m/s

Cubi ho tiéu nang: 4,0- 5,2 m/s

Nhu vay véi dia chat 1a sa thach, phong hoa. .. thi s& bi x6i & sau céng dan dong.
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Két qua do 4p suit véi moi cap luu luong thi ¢ tran cdng va than cdng déu khong cb ap suat
am.

d. Tinh hinh thuy luc ¢ cong dan dong

Khi xa luu lugng nhd hon 780m*/s (chay c6 p) thi & phia trudgc cong cd phéu khi voi
duong kinh tir 1,2- 2,0m. Séng vuot dinh dé quai doc ngin cach dé quai thuong va kénh dan
dong.

Ha Iuu cdng xuat hién dong xiét véi van téc 16n, dong thoi tao ra dong quan va song kha
I6n, van téc dong quan tGi 5,2m/s, dong chay sau cong xién sang.

Qua thi nghiém phuong 4n thiét ké ban dau (PA1) cho thiy: Két cau cong dan dong da chon
twong d6i phul hop dam bao kha ning théo, khong c¢6 4p suit am & tran va than cdng. Tuy nhién
do dong chay ha Iuu van ¢6 van tdc 16n, ha luu s& bj xoi, thugng luu c6 song cao hon dinh dé
quai doc (V 132,0m) do d6 can phai stra d6i mot sé két cdu dé bao dam cdng trinh 1am viéc an
toan.

3. Két qua thi nghiém phwong 4n sira d6i (PA2)- xem hinh 3

N@i dung sira doi:

+ Pé cha luu cua dong chay théo qua cong chuyén hudng theo truc dong luc cua long
song, da kéo dai dudi 2 dng cong thém gan 20m va tim cdng bé ngoat sang bén phai mot goc
18°.

+ Tuong doc thuong luu cira Vao cong toan bo nang 1én dén cao trinh vV 132,0m ngin
cach dé quai thuong va kénh dan vao cong.

+Sau dudi cdng mot doan bang tao mai ndi véi day hd x6i & cao trinh vV 110,0m (doan
bang dai 16,4m, mai tuir cao trinh vV 120,0m xuong V 110,0m dai 25,16m)

+ M& rong phan day hé x6i vé phia bén phai khi xa It dan dong thi cong (phan 161 d4 giita



hé x6i dich sang bén trai so v&i phuong an ban dau).
Dudi day néu két qua thi nghiém phuong an stra doi
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Hinh 3. Cdt doc cong ddn dong PA2

a. Vékha nang théo
Dé danh gia kha niing xa ctia cong dan dong sau khi stra doi, trén mo hinh da thyc hién thi
nghiém vai 10 ché do luu luong. Két qua thi nghiém ghi trong bang 3

Béing 3 Xdc dinh khd ndng xd qua cong (PA2)

TT Qcéng ZHo(m) | ZHa(m) | Chénhléch | Hé s luu lugng Ghi chu
(m3}/s) AZ (m) qua cng p

1 | 23958 | 179.10 | 132.68 53.60 0.821 Chay ¢6 ap tu do
2 2000.0 163.68 131.63 38.18 0.812 Chay c¢0 ap tu do
3 1600.0 150.76 130.45 25.26 0.799 Chay c¢0 ap tu do
4 1400.0 145.36 129.80 19.86 0.788 Chay c¢0 ap tu do
5 1200.0 141.28 129.50 15.68 0.758 Chay c¢0 ap tu do
6 1000.0 138.09 128.34 12.59 0.707 Chay ¢6 ap tu do
7 787.4 13466 | 127.43 9.16 0.653 Chay ban ap

8 558.0 132.10 126.29 6.60 Chay ban ap

9 300.0 129.68 124.66 - - Chay hé

10 180.0 127.70 123.60 - - Chay hé

Két qua thi nghiém trén md hinh cho thay khi xa nuéc qua cong dan dong, céng lam viéc
qua 3 ché do chay:

- Ving 1chayho Q < 400 m*/s
Viing 2 chay ban 4p Q ~ 400- 600 m®/s
Viing 3 chay c6 ép Q ~ 600- 2395 m®/s

b. Vé vdn téc dong chay

Van toc dong chay & mot s6 vi tri véi luu lwong xa tir 500-2500 m®/s nhu sau:

- Cua vao cong: 3,50- 5,30 m/s

- Cuaracdng: 8,20- 9,50 m/s

- Cudi ho tiéu ning: 3,80- 5,00 m/s

Nhu vay du di cai tién mot phan hd xo6i, nhung van tdc dong chay cudi hé tiéu ning van
I6n, can chi y két cau bao vé.

c.  Ap sudt trung binh trong cong
Do khong thay d6i két cau cong nén ciing nhu & PAL & tran va than cong déu khong co &p
Suat am.




d. Tinh hinh thay luc trong cong ddn dong

Thuong lwu cdng van xuat hién phéu khi véi duong kinh 1,20-2,00 mm, do d6 can cé bién
phép khir phau khi.

Ha luu cong: Sau khi kéo dai céng thém 20m, lai sang bén phai véi goc 18°, dong chay da
chay theo tuyén doc sdng, dong chay qua hé x6i van c6 van toc 16n téi khoang 5mp/s.

I11. KET LUAN

Qua thi nghiém 2 phuong an cho cdng dan dong thuy dién séng Bung 4, ¢6 thé rit ra: ca 2
phuong an déu chd y giai quyét tiéu ning sau cbng; vi ty luu kha 16n khoang 250m%/s.m, do
d6 du da dao hd x6i nhung van tdc sau hd x6i van 16n hon khoang 5m/s. Vi vay, can chl y
gia c6 bao vé. Luu luong lii thi cong cua thuy dién sdng Bung 4 khoang 5700m?®/s, nén phai
Xa qua ca dap tran xay do, ching t6i sé néu vao dip khac.
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Summary:
RESULTS RESEARCH DETERMINE THE APPROPRIATE DRAINS
TO BUNG 4 RIVER HYDROPOWER

The Bung 4 river dam is large hydroelectric, construction for years , complex diversion
measures: discharged through the drain and overflow. Discharge flow through drains in the
flood season is 2.500 m3/s. Therefore, it is necessary to conduct hydraulic physical model
test for selecting type of structure of the appropriate drains.

The paper is to present summary experimental reseach for selecting type of structure of
the appropriate drains to Bung 4 river hydropower.



