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KET CAU PHU BE TIEU NANG, TRAN XA LU PAT GIUA LONG SONG,
COT NUOC CAO, LUU LUQNG LON

P6 Ngoc Anh
Vien Thuy dién va Nang lwong tadi tao, Vién Khoa hoc Thuy loi Viét Nam

Tém tat: Hinh thirc tiéu ning day thuong ap dung cho cdac cong trinh cé muc nwée ha leu Ion,
dia chdt kém nhung gid thanh xdy dung cao... Két cdu tiéu ndang ddy truyén théng la bé tiéu ndng,
bé twong két hop da dwoe dp dung nhiéu trong thuc té. Bai viét néu két qud nghién civu chon két
cau phu bé tiéu nang tran xa lii ddt giika long séng, cdt nuede cao va luu hrong I6n da dp dung cho
tran xa lii Nuoc Trong, tinh Quang Ngdi.

T khéa: Bé tiéu nang, cét mede cao, heu heong I6m.

Summary: Stilling basin type energy dissipator is usually designed for spillways with high
downstream water levels, poor geology and high construction costs. The typical form is a stilling
basin or a combination of stilling basin and walls. This article presents the research results on
auxiliary structures for a stilling basin located in the middle of the river bed, with high head and
large flow. The case study is the spillway of Nuoc Trong reservoir in Quang Ngai province.

Key words: Stilling basin, high head, high flow

1. MO PAU

Bé tiéu ning truyén thong thuong xac dinh du
chiéu dai bé (Lb) va chiéu sau bé (ds) dam bao
nude nhay ngap trong bé (Hinh 1), nén kinh phi
rat 1on.

chat phirc tap thuong phai kéo dai, dao sau bé
va gia ¢d san sau voi kich thude va khéi lwong
cong viéc 16n,...dan dén kinh phi dau tu rat 16n
lai khéng dam bao an toan. Do d6 mot s6 nghién
ctru [4,5,6,7] da ap dung két cau phy (md, tudong
tiéu nang,...) cho bé tiéu nang trong trudng hop
nay. Phén tiép theo dudi day trinh bay két qua
nghién ctru 4p dung két cau phu cho dép tran
Nudc Trong, tinh Quang Ngai.

2. KET QUA NGHIEN CUU
2.1. Nghién ctru thue nghiém tran xa lii Nuée

Lp l

Hinh 1: So hoa cat doc bé tiéu nang

truyen thong
Ghi chi: (1)- Bé tiéu nang
(2)- Sén sau
Ly: Chiéu dai bé
dp: Chiéu sau bé

Dung két cau bé tiéu nang truyén thong voi cac
cong trinh ¢dt nude cao, luu lugng 16n véi van
toc vung dau bé khoang 35-38 m/s, dia hinh dia

Ngay nhan bai: 28/12/2021
Ngay thong qua phan bién: 17/01/2022

Trong, tinh Quang Ngai

Tran x4 10 Nudc Trong c6 ty luu luong lon
(khoang 110m%/s), ha luu tran 13 mot doan song
cong c6 ciu giao thong va dan sinh sdng & bén
bo trai. Do d6 viéc nghién cuou xac dinh cac
thong s thuy liwe chu yéu dé chon bién phap gia
¢b ha luu tran va dam bao an toan cho cong trinh
1 can thiét.

Ngay duyét dang: 09/02/2022
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a) Giéi thiéu cong trinh

Bang 1: Cac thong s6 ky thuat cia du 4n

N° Thong s6 Don vi Tri sb
| | Ho chita
1 | Céaphd chia I
2 | Dién tich luu vuc Km? | 460
3 Muc nudc dang binh thuong (MNDBT) m 129.50
4 | Myc nudc gia cuong (P=0.5%) m 130.00
5 | Myc nude kiém tra (P=0.1%) m 131.40
6 | Muc nuéc chét (MNC) m | 96.00
7 | Dung tich toan bd Vh 10°m® | 289.50
8 | Dung tich chét V¢ 10°m® | 30.80
9 Dung tich hitu ich Vhi 105m® | 258.70
10 | Dién tich ho mg v6i MNDBT Km? |11.66
Il | Ddp ngan song
A | Dap bé tong khong tran nudc
1 Két cAu dap ngan song bap BTTL d4m l3n toan mat cét
2 Cao trinh dinh dap m 132.50
3 | Cao trinh 1& dudng di bo m | 133.0
4 | Chiéu rong dinh dap m 9.0
B | Dap bé tong tran nuodc
Tran xa mat
1 | Hinh thirc mat cét dap tran Tran thyc dung
2 Sé ctra x4 mat cua 5
3 | Kich thudc ctra (BxH) m 12.5x14.0
4 | Cao trinh ngudng tran m 115.50
5 | Chiéu rong tran nudc m 62.5
6 Chiéu rong tran ké ca try pin m 80.50
7 | Chiéu cao dép 16n nhat tinh dén dinh dap m | 69.00
8 | Luu lugng xa
- Qxa max(0.5%) mis | 6728
- Qx4 max (0.1%) mis | 7722

o Két cAu bé tiéu niing theo phwong 4an thiét
ké ban dau (PATK)

Phuong an thiét ké ban ddu duge mo ta nhu hinh
2 dudi day:

- Chiéu dai bé L = 77.00m; bé rong b = 76.50m;
Vaay = 63.50m

- Trong bé bd tri 2 hang md:

+ Hang md thir nhat cach dau bé 2.83m; gém
(12 + 1/2)md; chiéu cao mé 3.25m;

+ Hang md thir hai cach déu bé 18.70m; gdbm
(12 + 1/2)md; chiéu cao md 3.25m;

77.00
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Hinh 2: Cdt doc bé tiéu nang (PATK)

b) Md hinh ho6a

Dé nghién ctru tinh hinh thuy luc khi x4 1i qua
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tran, da xay dung mo hinh long cung, chlnh thai
v6i ty 18 1/80. Theo tiéu chuan tuong tu vé trong
luc (Froude). Pham vi mé hinh 17x32m?.

Céc vat li¢u dugc chon phai dam bao dugc twong
tir vé nham trén cac bé mat két cdu cong trinh tiép
xuc voi nude. Trong xay dung mo hinh da chia ra
2 loai nham chinh dé chon vat lidu:

- Dbi voi mat bé tong rat nhin, chit luong thi
cong cao nhu mat dap tran, ctra van, try pin...
thi & mo hinh dung kinh hitru co va ton phun son
nhan c6 nm=0.007+0.009.

- P6i voi kénh dao trong d4, 1ong séng trong tu
nhién vat liéu trong mo6 hinh
nm~0.014+0.017 dung vira trat xi mang cat min
dugc danh bong hay dé binh thuong tuy ting vi
tri.

Mo hinh sau khi xay dung dap Gng theo tiéu
chuan 14TCN [3].

¢) Két qua thi nghiém phwong 4n thiét ké
Thi nghiém tran x4 1t Nudc Trong gdm nhiéu
ndi dung, dudi day chi néu nhiing van dé chinh
lién quan t&1 dién bién thuy luc cia tran x4 1a.
Mo hinh tién hanh x4 véi 5 cap luu luong thiét
ké Q=4970 + 7722m%/s.

+ V& kha ning thdo, mit cat tran Nudc Trong
thiét ké theo dang WES nén kha nang thao tot,
qua thi nghiém cho thay muc nuéc ho tng voi
cac cap luu luong thi nghiém thap hon tinh toan
khoang 0.05+0.30m; nhu vay kha nang thao cua
tran la dam bao.

+Vé van tde

Ung véi cap luu luong kiém tra van toc dong
chay: viing chan dap va md khoang 35+38m/s,
mai ké bd phdi séng va md cau giao thong
khoang 11m/s, ving sat bd ¢6 dan cu sinh séng
khoang 3m/s.

+ V& tinh hinh thiy lyc

Bé tiéu niang chua 1am viéc theo dung yéu cau
muc dich thiét ké, nén ¢ sau bé ton tai dao dong
song lon x6 vao mai ké bo phai; do cao
hs=3.5+5.0m d& gay nguy hiém cho k¢, & ving
dan cu song cling cao toi 3m.

LGN CONG NGHE |
Nhu vy c6 thé thdy véi dic diém 13 cong trinh
tran x4 1l Nudc Trong c6 ty luu 16n, ha luu tran
lai c6 doan séng cong va cb cau giao thong, nén
tinh hinh thiy luc sau tran dién bién phuc tap.
Do d6, da phai thi nghiém dé tim két cau sira
d6i dé khic phuc cac ton tai ciia phwong an thiét
ké la:

+ Nghién ctru tbi vu cong trinh ti€u nang, tao
nu6e nhay ngap trong bé nham han ché luu toc
cudi chan dap tran dam bao tiéu ning dién ra
hoan toan trong bé.

+ Nghién ctru viéc phan bo dong chay vé ha luu
hop 1y nham han ché x6i 16/ bo' phai ha luu dap.
bac biét la khu vyc cau giao thong va vung dan
cu ¢ ha luu, khac phuc dong quén bo trai d¢ han
ché boi lang ha luu nha may thay dién.

d) Két qua thi nghiém phwong an chon (PAC)
Két cdu tiéu nang ctia phuong an chon co cac
thong so chinh sau

+ Chiéu dai bé L = 77.00m; bé rong bd =
76.50m; bc = 81.78m; Vday = 63.50m

+Nang tuong tiéu nang cudi bé 1én 1.50m (V72.0m);
+ Bb tri 2 hang md cao 4.0m (V67.50m):

- Hang mé thtr nhét cach dau bé 15.38m; gém 7
mo; chiéu cao mo 4.0m;

- Hang me thir hai cach hang mé thir nh‘ét
23.00m; gobm 6 mo6 nguyén va 2 mo nira; chiéu
cao mo 4.0m; dit so le vdi hang mo thir nhat;
+ Tudng phan dong mé goc 18.3° (chiéu day D
=8.0+4.0m; L =37.3m);

+Kéo dai tuong bén phai bé tiéu nang thém 21.40m,;
+ Sau bé dao hd x6i du phong cd cao trinh
Vv63.50m.

Hinh 3: Cat doc bé tiéu ning phwong dén chon (PAC)
Ghi chu: (1) -Bé tiéu nang  (2)-Mb tiéu ning
(3)-H6 x6i dy phong
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e Két qua thue nghiém PAC

Qua thi nghiém phuong an chon véi két cdu néu
trén so voi phuong an thiét ké cho két qua nhu
Sau:

+ Nudc nhdy gan ¢ dau bé ti€u nang, ting do
sau lién hiép cua nudc nhay, nhat 1a do sau dong
chay ¢ chan dap tran va dau bé tiéu nang.

+ Giam van toc dong chay ¢ ving chan dap
va md 35.0 + 38.0 m/s xubng con khoang
29.0 + 32.0m/s.

+ Nang lugng dong chdy dugrc tiéu hao tir 60%
+ 68% la loai ti€u nang dat hiéu qua tdt.

+ Giam chiéu cao song tac dung vao mai ke
bo phai ung véi luu lugng x4 14 tir 6120 m®/s
+ 7720 m%/s tir 3.0m + 3.5m xudng con 2.0m
+3.0m.

+ Dong chay chuyén dong dén mit cit cau
giao thong da trai rong trong pham vi 6
nhip cau.

+ Giam van tdc dong tac dung vao mai ké va
md cau bo phai khi xa Ii 16n tr 9.0m/s =+
11.0m/s xudng khoang 6.0m/s + 9.0m/s.

e Mot s6 van van dé luu y vé tinh tinh hinh
thiy lwe ha luu tran xa la

Tuy da dat dugc mot s6 két qua vé giam van tde
dong chay, cai thién tinh hinh ndi tiép, tiéu ning
.. & ha luu tran; nhung can phai luu ¥ khi thiét
ké, thi cong va van hanh nhu sau:

+ Ca hai truong hop xa 1l trén dinh va phia sau
hai hang mé tiéu ning c6 ton tai ap suit am voi
gid tri tir (-0.50 + -0.80) mét cot nude, hang md
thr 2 con nho hon nén vai gia tri 4p suat Am nay
con nho hon 4p suat 4m cho phép tir (-3.0 + -
6.0) mét cot nude. Nén chwa nguy hiém xam
thuc bé tong. Song vi gid tri luu toc tic dong
vao hai hang md déu 16n (khoang tir 16.0m/s +
29.0m/s) nén can phai sir dung vat liéu thich
hop dé chéng x6i mai mon, chu ¥ thi cong dam
bao chit lwong va d6 nham.

+ O mit tudong phan dong phia bé tiéu ning cd
suit hién ap suit am véi gia tri -0.38 mét cot

nudc, gia tri nay nho khong gay nguy hiém cho
viéc xam thuc bé tong mat thanh bén cua tuong
phan dong phia bé tiéu ning, song luu toc dong
chay khi xa 1@ 16n xiét qua mit tuong phan dong
dat trén 25.0m/s nén can chon vat liéu thich hop
dé chiu duogc cuong do chéng X0l (ké ca mat
tuong bé tiéu ning bd phai).

+ Trong moi trudng hop xa 1ii, luu tdc tai ving
chan dap, va md 1a twong ddéi 16n khoang
(26.5m/s + 32.0m/s), nén vat liéu phai dam bao
chéng dugc x6i cua dong chay, cha y chat
luong thi cong ddm bao d6 nhdm va do nhén bé
mat.

+ Chu y chon vét liéu phu hop cho tuong phan
dong, mit tudong bé tiéu ning bo phai dé chong
bi xam thuec.

+ Mdc du nang lugng dong chay da duogc tiéu
hao trong bé va hé x6i du phong khoang 60%,
nhung luu téc dong chay ¢ mai ké bo phai tir
mat cat 12 dén mit cat 14 (md cau giao thong
bo phéi) khoang tir 6.0 + 9.0m/s khi x4 1d 16,
cong voi1 tac dong cua bién do song tr 2.0m +
3.0m, do d6 can phai chu y viéc gia c6 mai ke
bo phai dé chdng duoc tac dung kéo ra ciia dong
chdy lam sat 16 pha hoai mai ke.

+ Dong chay & vi tri cac tru cau gitra long song
nhét 1a cac tru & nhip cau thu 1 dén thir 4, luu
tbc dong chay khoang 6.5 + 9.0m/s, nén c6 kha
ning x6i 10ng song cuc bd xung quanh try cau;
xét can thiét thi phai gia cd.

+ Khi x4 1{i 16n, & mai song bo trai & khu dan cu
lwu toc dong chay khoang 3.0 + 5.0m/s, cong
véi bién d¢ dao dong song khoang 1.0+3.0m
nén co kha nang xd41 sat mai bai khu vuc nay,
can luu ¥ tinh hinh dia chit dé c6 bién phép gia
cb.

+ Sau mit cit md cau bor phai c6 khu nudce quén,
luu téc dong quéan con dat trén 4.0m/s nén can
xem xét dé bao vé.

+ Tuy khong ton tai 4p suat 4m khi théo 1ii qua
cong xa sau, nhung dé tranh rung dong khi dong
mé cira van c6 thé dat cac 6ng thong khi.
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+ Khi thi cong cac két cau phai dam bao vt liéu
tbt, cling nhu d6 nham va d6 nhin bé mit dé
tranh gdy xam thuc két cdu (trong mo hinh da
dam bao tuong ty d6 nham, d6 nhin). Vi mot sd
két cau qua thi nghiém tuy 4p sudt 4m nho,
nhung néu khong dam bao vé vt liéu, 36 nham
va d6 nhdn bé mit... s& gy ra xam thuc.

+ Do dong chay va dap vao cac md lam giam
van tdc, chiéu cao song ... ¢ ha luu nén tiéu hao
nang luong dong chay cling tang 1én, do do
giam x6i 16 ha Iuu, giam khdi lugng gia ¢d ha
lwu, dem lai hiéu qua kinh té k¥ thuat. Mat khac
dong chay chuyén 1én mit nén véan toc day
giam.

+ Két cdu PAC di 4p dung thiét ké va thi
cong cho tran x4 i Nudc Trong, tran da van
hanh dén nay khoang 7 nim van an toan (Anh
1)
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Anh 1: Tran Nuéc Trong dang xa li
2.2. Pé xuit két cau bé tiéu ning dang KC3

Qua thi nghiém, thiét ké va xay dung mot sb
tran xa 1 [4,5,6,7] dat gitra long song, ¢t nudc
cao, luu lugng 16n, dia chét ha luu phuc tap,...
c6 thé dé xuat dang két cdu bé tiéu nang KC3
(hinh 4)

ka
~/

b. M tiéu ning

c. So hoa bo tri mo ti€u ning

Hinh 4: Két cdu mé tiéu néing bé dang KC3

Ghi chu:
(1)- Bé tiéu ning
(2)- M6 tiéu ning
(3)- H6 x6i du phong
(4)- Huong dong chay

a— bé rong mé

b — khoang cach 2 mé ( khe rénh)

d — chiéu cao md

L1 — khoang céch tir dau bé tgi hang mé tht nhat.

L, — khoang cach tir dau bé téi hang mé thir hai.
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Dé xac dinh cac théng sb cua bé tiéu ning tién
hanh theo céc budc sau:

Xac dinh d6 séu co hep (he) va chleu dai (Lb)
cia bé tiéu ning chua co két cdu phu (day
phing) tng vai luu lugng thiét ké Qu.
Tir he va Ly xéc dinh céc thong s khéc cua bé,
co the tham khao tinh toan xac dinh cac thong
SO cua bé tiéu nang néu ¢ bang 2.

Bang 2: Cac thong sé bé KC3

TT | Thong sé bé Gia tri tinh

1 | Chitucaomé:d (1,1-1,2)h,

2 |Bérongmé: a (1,3-1,4)h,

3 | Khodng cach haimé: b (1,6-1,8)h.

4 | Hang mé dau cach dau | (0.2-0.23)Ls
bé L,

5 | Hang mé th& 2 cach (0,45-
dau bé L, 0,50)Ly,

B& rong dinh mé khoang 0,60-0,80m, méi sau
caa mo khoang m=1,0-1,3

BG tri hang mo thir nhat & vang du bé ( ¢6 van
toc lon nhat) s€ giam dang ké van toC dong
chay tur déc nude d6 xudng. Hang mé tha hai
bé tri cac md so le véi hang mé tha nhat, nén
hai bén giap thanh bé bé tri hai mé nira ( truong
hop bé loe vé cudi bé) ciing b tri nhu thé. M

TAI LIEU THAM KHAO

co tiét dién h|nh thang vudng, bé tri mat phang
cac mo quay vé huéng dong chay tir doc nudc
d6 xubng, do mat cit phang cé dién tich 16n s&
tiéu hao nang luong dong chay dap vao mat mé
duoc nhiéu hon.(hinh 3)

Dong chay tir dap cao d xudng vai van téc lén
va dap vao cac mé hang thar nhat, sau d6 va dap
tlep vao hang mé thtr hai lam giam van téc,
chiéu cao séng... & ha luu. Nén giam X6i 16 ha
I, giam khéi luong gia ¢b ha luu, dem lai hiéu
qua kinh té ky thuat.

H& x6i du phong c6 do su dong chay ha luu
I6n, 1am giam van téc ¢ ha luu, khong gdy x6i
I6 cho than bé tiéu niang dam bao an toan cho
tran xa 1t va cong trinh chinh.

3. KET LUAN

Tran x4 1 Nudce Trong c6 mit cat dang WES
nén kha ning thao tét. Do dic diém 14 tran co ty
luu 16n g=110m%/s.m, sau tran 1a doan sdng
cong, c6 cau giao thong va dan cu sinh séng
nén viéc giam thiéu cac yéu t6 bat loi sau khi
xay dung cong trinh 1a can thiét. Tuy nhién, do
cac dac diém néu trén khong thé giai quyét triét
dé bang 1y thuyét, qua thi nghiém mo hinh da
tim dugc phuong an chon néu ¢ trén. Tran xa 1t
Nudc Trong, tinh Quang Ngai da van hanh an
toan. Bai viét ciing dé xuat phuong phap xac
dinh céc thong s6 bé tiéu ning cho tran x4 li
tuong tu nhu tran Nudc Trong.
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