HIEU QUA TIEU NANG CUA MO NHAM LON SAU CONG TRINH XA

ThS. Lé Quang Hung
Ban CPO - By NN & PTNT

Tém tit: Cong trinh dau moi thity loi- thity dién phdi bé tri cong trinh théo lii vé ha du. Nhiém vu
quan trong cia ching la gidi quyét tot nhdt van dé thiy luc noi tiép sau cong trinh, trong dé cé tiéu
nang ddy. Khi thiét ké tiéu ning déay qua bé tiéu nang, nguoi ta thwong bé tri thém moé nhdm lén. Dé
chon két cau nham 1om thwong phdi tién hanh thi nghiém mé hinh thity lec. Bai viét dé cap dén dang
két cau bé tiéu néng cé cdac mé nham lom da vmg dung & mét sé cong trinh thity loi, thity dién.

I. PAT VAN DE:

Cong trinh x4 1 1a mot by phan quan trong
khong thé thiéu dugc trong ddu mdi hd chia
nudc thuy lgi- thuy dién, cong trinh xa 1 co
nhiém vu thao luu luong thira trong mua i1, ddm
bao an toan cho cong trinh dau mdi va ha du.
Tuy theo dac diém dia hinh, dia chat, b tri cong
trinh dau mdi ... cac cong trinh xa i thudng co
cac hinh thirc tiéu ning mat, tiéu ning bang
dong phun xa va tiéu nang day.

Tiéu ning day co thé ap dung kiéu bé hay
tuong véi bé két hop ... Hinh thic tiéu ning
day thuong dugc ap dung cho cac cong trinh
vira nhung muc nuéc ha luu tuong ddi 16m, dia
chat cong trinh thudng 14 nén da yéu. Dang tiéu
ning nay tiéu hao ning lugng kha tét, nhung
khdi lugng xay lp kha 16n, gia thanh cao, nhat
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1a dbi véi cong trinh c6 cot nudc cao. Tiéu ning
day bang bé tiéu nang c6 thé bo sung thém md
nham 1én. Khi do, tinh toan 1y thuyét xac dinh
bé tiéu nang khé chinh xac, nén thuong phai thi
nghi¢m mo hinh vat ly.

Tac gia xin trinh bay mot sd dang bé tiéu
ning c6 md nham 16n da duoc thi nghiém mo
hinh vat Iy va g dung trong thuc té.

IL. KET QUA NGHIEN CUU THi NGHIEM MO
HINH

1. Thiy dién Tuyén Quang

Luu luong xa qua cong trinh xa: Q=470 m’/s
+2300m’/s.

a. Kich thudc bé tiéu niang thiét ké: dai
70m, rong 22m, cao trinh day bé +36m, cao
trinh san sau +42m (bé siu 6m)- So hoa két
ciu bé & hinh 1.
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Hinh 1. Cdt doc bé tiéu ning céng (Phieong an thiét ké ban dau)

* Két qua thi nghiém mo hinh cho thay:

+ Vé mia kiét:

- Bé chi dap tmg tot yéu cau vé tiéu ning va
nbi tiép dong chay ¢ ha luu khi thio véi luu
luong < 880m’/s. Nudc nhay ngdp nim tron
trong bé, muc nude cudi bé cao hon muc nude
dau san sau khoang 20cm .

- Song & dAu san sau cao khoang 1m.

- Dong vat hai bén cira ra bé tiéu nang nho,
luu toe day doan dau kénh chi 1,5m/s.

+ Vé mua li: Khi xa leu heong khodang 2300
m’/s.

- Muc nudc & dau bé thap, tao ra dong phun
Xa ra san sau gy nén song leo 1én dén 2m.

109



- Dong vat hai bén cira ra bé tiéu nang hinh
thanh ving xoay 16n, van téc dong chay dat dén
4m/s + Sm/s .

- Dong chay trong kénh c¢6 van tdc 16n nhit
1a 11m/s, pha v& 16p bao vé bang ro da.

Tir nhitng két qua xac dinh thong s thiy luc
trén md hinh cho phuong an thiét ké cho thay:
Ché d6 thuy luc dién bién phuc tap, nudc chiy
trong bé 1a dang phong xa, van tdc trong kénh
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Chi tiét A

xa 16n. Do d6 da diéu chinh két cau bé tiéu ning
v6i nham 16n nhu sau:

b. Kich thudc bé phuong an chon (hinh 2).

Bé c6 dang hinh thang bg,= 22m, beg=
34m; chiéu dai bé 85m; chiéu sau bé 6m. Trong
bé dat 2 hang mo: Hang 1 gdm 5 md, c6 kich
thude cao 3,5m, rong 3,0m, dat cach nhau 2,0m;
hang 2 gdm 6 md vé kich thudc va cach b tri

nhu hang mé 1.
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Hinh 2: Cat doc bé tiéu nang (PA chon)

Két qua do van toc dong chay ¢ kénh xa cho
thdy: van tdc trung trung binh ¢ doan gia c¢b dau
kénh mg véi luu luong xa 1ii 16n nhat Q= 2300
m’/s giam tir 6,4m/s xudng 4,8m/s (so V6i
phuong 4n thiét ké ban dau di giam khoang
1,6m/s).

2. Tran x4 li T4 Trach

a) Két qua thi nghigm phwong dn thiét ké
ban diu (xem hinh 3)

Theo thiét ké ban dau bé tiéu niang c6 thong
sO nhu sau:

* Bé tiéu nang :

- Chiéu dai bé : L=90.0m

- Chiéu rong day cudi bé : 70.0m

- Cao trinh dinh thanh bé tiéu ning : +14.0m

- Cao trinh day bé tiéu ning : -9.10m

- Cudi doan cong dau bé tiéu ning bd tri 4
md tiéu ning:
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+ Cao trinh dinh mé: -3.76m

+ Chiéu rong trung binh mé: 8.55m

+ Khoang cach trung binh giita cac mb:
5.95m

- Cach dau bé tiéu niang 63.0m, bd tri 1 hang
md tiéu ning gom 20 mo:

+ Cao trinh dinh mé: -7.10m.

+ Chiéu rong trung binh mé: 2.0m

+ Khoang cach trung binh giita cac md: 1.0m

* Kénh xa ha luu:

- Cao d¢ day: -4.00m

- o dbc doc day kénh: i=0.0003

- Chiéu rong day: B=70.0m

- b6 déc mai kénh: m=1.50

- Cao d6 co hai bén mai: +2.00; +9.00;
+17.00

- Chiéu rong cac co: 5.00m; 3.00m; 3.00m

Két cdu bé va ha luu tran nhu & hinh 3.
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Ghi chu: Cao trinh, kich thudc ghi trong ban vé doc la: m

Hinh 3. Bé tiéu na

ng — Phwong dn thiét ké

Nhiing dién bién chinh vé thily lyc bé tiéu ning va ha luu tran xa i v6i cac truong hop bd tri
nham 16n khac nhau tir két qua thi nghi€ém mé hinh cho thay:

+ Vé vén toc dong chay:
V6i luu luong thiét ké Q=3002 + 6793 m?/s:

- Van téc & cudi déc nude (dau doan cong ndi tiép): v=21.80+25.00 m/s

- Van téc & dinh mb phun 1:

- Van toc day ¢ dau bé tiéu nang:

- Van téc dinh mé tiéu nang 2:

- Van toc cudi bé tiéu nang;

- Van tdc dau kénh gia c6 bé tong:

- Van toc cudi doan kénh gia c¢d bé tong:
- Van toc cudi doan kénh gia c6 da xay:
- Van toc doan kénh khéng gia co:

Khi xa luu lugng 6793 m’/s thi véan téc 16n
nhit (chua ké mach dong) & mé phun 1 khoang
27m/s, & cudi doan kénh gia c¢b d4 xay khoang
6. 10 m/s. Nhu Vay dong chay phong qua hang
mé phun 1 d6 vé ha luu gy ra van toc va song
16n & ha luu.

v=22.70+ 27.00 m/s
v=24.10=27.30 m/s
v=16.10= 20.00 m/s
v=16.00= 17.80 m/s
v=9.80 + 15.10 m/s
v=75.80 +9.00 m/s
v=4.20+7.10 m/s
v=3.70 + 5.25 m/s

+ Vé séng & ha luu

Dong chay tﬁp trung vao gitra doc nué‘c qua
doan cong chuyén tiép phong qua cac mo phun
1 tao thanh dong phun ngam lao xudng gan glua
bé tiéu nang nén sinh ra song 16n & cudi bé va
kénh xa ha luu. Tir cdp luu lugng 4367 m’/s tré
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lén, song vuot qua dinh tuong bén cua bé &
V+14.00m va 2 bén bo kénh x4 ¢ V+17.00m.
Chiéu cao song & cudi bé va doan dau kénh xa

khoang 2.00 + 5.00m.
Chiéu cao song bo phai (P) va bo trai (T) ¢
ha luu nhu ¢ bang 1.

Bang 1. Chiéu cao song & ha heu (m)

Chiéu cao séng tmg voi Qy, (m’/s)
Vi tri do Q=4367m’/s | Q=5187m’/s | Q=6147m’/s Q=6793m’/s | Ghi cht
P T P T P T P T
m/c 7-7 220 | 210 | 2.90 | 285 | 3.00 | 3.10 | 3.80 | 3.60 | ...
m/c 8-8 290 | 2.80 | 3.60 | 3.45 | 3.90 | 3.85 | 440 | 4.20 ning
m/c 9-9 285 | 1.90 | 410 | 4.00 | 460 | 470 | 4.85 | 4.90
m/c 10-10 3.00 | 275 | 4.00 | 4.05 | 455 | 4.60 | 490 | 4.85
m/c 11-11 275 | 245 | 355 | 3.60 | 4.15 | 425 | 4.65 | 4.55 |Kénhxa
m/c 12-12 240 | 235 | 337 | 3.15 | 3.15 | 3.35 | 4.60 | 4.40

+ Vé ap sudt am (tinh theo m cdt nwée)

Ap suit am 16n nhat & dau doan cong chuyén
tiép khoang -1.20 m, gi tri nay nho hon ap suat
am cho phép (-6+-3m). Ap suit 4m xuat hién &
day 1a kho tranh khoi vi khi chuyén tiép tir doan
thang sang cong s& tao ra sy tach dong.

Ap suat am 16n nhat & m6 phun 1 khoang -4.00
m, dé sinh x4m thyc viing miii phun.

Qua sd liéu thi nghiém cho thiy ning luong
tiéu hao mg v&i cic cdp luu lugng 4367+
6793m’/s khoang 56+58%. Hi¢u qua tiéu nang
¢6 tinh ca tiéu hao ning luong qua déc nudc.

Theo két qua thi nghiém phwong an thiét ké
ban dau cho théy, bé tiéu nang chua dat dugc
hiéu qua tot, dong chay qua hang mé phun 1 ¢6
van toc 16n, mii phun dit & dau bé di tao ra
dong phun phong xa ra cudi bé giy ra song va
van téc 16n & cudi bé va kénh xa, dau kénh xa
c6 dong quan va séng 16n vuot 1én bo kénh &
V17.00m. Hang mé thtr 2 hau nhu khong cé tac
dung tiéu ning vi chiéu cao thap va bd tri qua

- Van toc 6 cudi doc nude (dau doan cong ndi tiep):

- Van toc & dau bé tiéu ning;

- Van toc ¢ dinh mb tiéu nang;

- Van toc ¢ dinh tudng tiéu ning;

- Van tdc & cudi bé tiéu ning:

- Van toc ¢ dau kénh gia cd bé tong:

- Van toc cudi doan kénh gia ¢ bé tong:
- Van toc cubi doan kénh gia c6 da xay:
- Van tdc doan kénh khong gia co:
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gin nhau. HS x6i ¢ cubi doan gia c6 khong cai
thién duoc tinh hinh thuy luc ¢ ha Iuu. Do do,
can tim két cAu bé hop ly dé tiéu ning tot hon &
bé va ha luu. Trén mo hinh d3 thi nghiém nhiéu
phuong an do tim dé chon két céu bé hop 1y,
duéi day la phuong an chon.

Két cAu bé ciia phuong an chon gdm mot
hang md va 1 tuong tiéu ning.

Hang mb 1: Gom 7 md, cao 3,20m, bd tri
cach dau bé tiéu nang 12m.

Tudng tiéu nang: Tudng cao 6,80m, bd tri
cach dau bé 50m.

Chiéu dai bé tiéu ning nhu phuong an thiét
ké, dai 90m.

b) Két qud thi nghigm phwong dn chon
(xem hinh 4)

+ Vé vén toc dong chay

Thi nghiém véi luu luong xa Q= 3002+
6793m’/s cho thdy van toc dong chay (chua ké
mach dong) & mot sd vi tri chi yéu, nhu sau:

v=121.80+25.00 m/s
v=16.50+25.80 m/s
v=14.10223.50 m/s
v="7.70+10.00 m/s
v=6.60+12.10 m/s
v=16.1210.70 m/s
v=4.40+6.50 m/s
v=3.75+6.10 m/s
v=12.90+3.80 m/s



Nhu véy so véi thiét ké ban dau van téc ¢ dau kénh xa giam khoang 4.50m/s, & doan khong gia

o giam khoang 1.40m/s.
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+ Vé séng ¢ ha lwu: (bang 2)
Két qua do song vai cac cdp luu lwong 16n trong d6 bo phai(P), bo trai (T).

Bang 2. Chiéu cao séng ¢ ha lwu (m)

Chiéu cao song tmg vdi Qyq (m’/s)
Vi tri do Q=4367m’/s Q=5187m’/s Q=6147m’/s Q=6793m’/s | Ghi chu
p T p T p T p T
m/c 7-7 100 [ 095 [ 190 | 18 [ 180 175 [ 200 [ 205 | ...
m/c 8-8 135 | 130 | 215 | 2.10 | 2.00 | 1.95 | 220 | 225 ning
m/c 9-9 185 | 185 | 235 | 230 | 235 | 235 | 250 | 245
m/c 10-10 1.85 | 1.80 | 240 | 235 | 235 [ 225 | 2.60 | 250 | ...
m/c 11-11 170 | 175 | 215 | 205 | 205 | 200 | 2.45 | 2.40 )
m/c 12-12 | 1.65 | 1.60 | 1.85 | 1.90 | 1.90 | 1.90 | 2.00 | 2.05 xa
+ Ap sudt am Ap suit am 16n nhit ¢ dinh mé tiéu ning 1a -

Mot yéu td thuy luc can xem xét 1a 4p sudt  1.97m, gia tri niy nhé hon ap sudt am cho phép

am, vi néu ap suat am 1on s& sinh ra khi thyc  (-6m= -3m).
lam hu hai két cau cong trinh. + Hiéu qua tiéu nang

Do khéng thay doi két cau doan cong chuyén Ciing xét cho 2 mit cét tuong ty nhu phuong
tiép nén gia tri 4p suat am ¢ day ciing nhu thiet ké  phap thiet k&, ta c6 ket qua tinh ti€u nang voi
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cap luu
(59+61)%.

Qua sb6 liéu do dac cho théy hiéu qua tiéu
ning cta phuong an stra doi ting so v6i phuong
an thiét ké khoang (3+5)%.

III. KET LUAN

Qua cic sd liéu xac dinh cac thong sb thay
lyc tidu ning ddy bang bé tiéu ning cua céc
cong trinh thong qua thi nghiém md hinh vat ly
dé lya chon phwong an hop 1y, nhu cong trinh
Tuyén Quang va T4 Trach c6 ty luu 16n (g>
100m*/s.m). Mé nham 16n vé6i cac hinh thirc bd
tri khac nhau trong bé tiéu ning da phat huy

lugng 4367+6793m3/s  khoang

Tai liéu tham khio

hiéu qua tich cuc.

V6i cong trinh Tuyén Quang, trong bé bd tri
hai hang mé tiéu nang, v4i cong trinh Ta Trach,
trong bé bd tri mot hang md va mot tuong ticu
ning. Hiéu qua tiéu ning rd rét, van tdc dau
kénh x4 giam tuo 1,6m/s + 3,5m/s, chiéu cao
song giam tur 1,0m + 2,5m.

Nhitng nghién ctru trén day duoc tién hanh
cho céc cong trinh cu thé, viéc nghién ctru tong
quat dé Iya chon hop 1y vé so d6 bd tri nham
16n, vé quan hé gitra chiéu cao nham 16n va sb
Froude sau cong trinh x4 dang duogc nghién ctu
tiép va sé& trinh bay két qua sau nay.
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Abstract
ENERGY EFFICIENCY TARGETS AS LARGE AS ROUGH LAYOUT
OF THE EXHAUST
Le Quang Hung

In hydraulic and hydro-power headworks, flood release structures should be constructed to
discharge into downstream area. The important function of the flood release structures is to resolve
extremely hydraulic transition behind the flood release structures. One of the hydraulic transition
works is bed dissipation structure. Normally, in the bed dissipation structures, big rough blocks are
used in stilling basin. With the big rough blocks, those dimensions are determined by model
experiments. The paper states the stilling basin structure with the big rough blocks in some
hydraulic, hydro-power works.
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