NGHIEN CUU CHON KET CAU PHU TRONG BE TIEU NANG TRAN XA L0

TS. Nguyén Hiru Hué
Truong Dai hoc thuy loi

Tém tit: Cong trinh dau moi thiy loi - thuy dién thuong phdi bé tri cong trinh théo. Mot trong
nhitng van dé quan trong trong bé tri cong trinh théo lii la gidi quyét tot van dé néi tiép sau céng
trinh. Véi trieong hop tiéu nang ddy thuong trong bé cé cdc cong trinh tiéu nang phu tro.

Dé chon két cau tiéu ning phu tro thuong qua thi nghiém mé hinh. Bai viét dé cdp vé dang két
cau bé tiéu ndang cua hai cong trinh Nude Trong va Ta Trach. Trén co sé tham khdo tdi liéu thi
nghiém cua Vién Khoa hoc Thuy Loi Viét Nam, bai viét néu tém tat két qua nghién cuu thuc

nghiém, chon két cdu tiéu ndng phu tro cho bé tiéu ndng tran xa lii Nude Trong va Ta Trach.

I. MO DAU

Tran xa 14 Nudc Trong co ty luu 16n, khoang
125m’/s.m, ha luu 1a mot doan song cong co cau
giao thong va dén sinh sdng & bo trai.

Tran xa 0 T4 Trach cling co6 ty luu 16n,
khoang 120m’/s.m, ha luu tran c6 dia chat nén
xdu: da phong héa manh, phan bd dia tang
khong ddng nhat.

Viéc nghién ctru chon két cdu bé tiéu ning
hop 1y ¢ ha luu 2 cong trinh trén 1a can thiét.
V61 nhitng cong trinh c6 lvu lugng x4 16n thi
thudng phai thong qua thi nghiém mé hinh dé
chon phuong an hop ly

1. Cac thong s6 k¥ thuat cia du an Nuéc
Trong (Bang 1)

Bing 1: Cdc théng sé chii yéu ciia tran xa lii

N® Thong so bon vi Tri sO
Tran xa mat

1 | Hinh thiic mat cat dap tran Tran thuc dung

2 | SO clra xa mat cua 5

3 | Kich thudc clra (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 tru pin m 80.50

7 | Chiéu cao dap 16n nhat tinh dén dinh dap m 69.00

8 | Luu lugng xa
- Qx4 max(0.5%) m’/s 6 728
- Qx4 max (0.1%) m’/s 7722

Két cau bé tiéu nang theo thiét ké ban dau
(hinh 1)

+ Chiéu dai bé L = 77.00m; bé rong b =
76.50m; V4, = 63.50m

+ Trong bé bo tri 2 hang mo:
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- Hang mo6 thit nhat céch ddu bé 2.83m; gom
(12 + 1/2)mo; chiéu cao mo 3.25m;

- Hang mo thit hai cach dau bé 18.70m; gom
(12 + 1/2)mo; chiéu cao mo 3.25m;
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Hinh 1: Cdt doc bé tiéu ndng (phuong dn thiét ké ban ddu)
Ghi chu: kich thuoc, cao do ghi la m

2. Thong s6 k¥ thuit ciia du an Ta Trach
(Bang 2)

Bing 2: Cdc théng sé chii yéu ciia tran xa lii

TT Thong sb Dvoi’“ Tri sb
I |Tran xa mat
| Hinh thirc mat cat dap Tran thuc
tran dung
2 |86 cira x4 mit Cira |5
3 |Kich thude cua (BxH) |m2 9.0x10.0
4  |Cao trinh ngudng tran | m 37.00
5 | Chiéu rong tran nudéc |m 45.00
6 Chiég rong tran ké ca . 58,00
try pmn
7 |Luu lugng xa
8  [Qx(0.01%) m’/s  |6147.00
9 | Qu(0.5%) m’/s  |4367.00
II | Tran x4 siu
1 Loai tran X7a sat o
ctra van
2 |S6 cira x4 sau Cua |5
3 | Cao trinh ngudng tran |[m 16
4 g}ﬁ thude 1 el » |4x3.20
5 |Luu lugng xa m’/s  |945.00

II. KET QUA NGHIEN CUU

1. Mo hinh héa

D¢ nghién ciru tinh hinh thiy Iyc trin xa Ii van
hanh, ca 2 tran xa it déu xdy dung md hinh long
ctng, chinh thai voi ty 18 1/80. Theo tiéu chuan
trong luc (Froude), pham vi mé hinh 17x32n7’.

Céac vat liéu dugc chon dé dua vao mé hinh
phai dam bao tuong tu v& nham trén cac bé mit
két cau cong trinh tiép xtc véi nudc. Trong xay
dung md hinh, ching tdi chia ra hai loai nham
chinh dé lya chon vat liéu.

- Pi v6i bé tong rat nhdn, chat lugng bé
tong cao nhu : Mat dap tran, ctra van, tru pin...
thi trong mo hinh dung kinh hitru co va ton phun
son nhan c¢6 ny,=0.007-0.009.

- Béi voi kénh dao, dong song tu nhién...vat
liéu trong m6é hinh n,=0.014+0.017, dung vira
xi ming cat min dugc danh bong hay dé binh
thuong tuy tung vi tri.

Thi nghiém tran xa Iii v6i nhiéu ndi dung, bai
viét chi néu nhirng vin d& chinh lién quan dén
dién bién thity lyc bé tiéu ning va ha luu tran xa
lii: Vén tdc, song, ap suat am...

2. Két qua thi nghiém tran xa li Nuéc
Trong

a. Phwong an thiét ké (hinh 1):

Thi nghiém tran xa li Nudc Trong gdm
nhiéu ndi dung, bai viét chi néu nhirng van dé
chinh lién quan t6i dién bién thiy lyc cia tran
xa 1a.

Mo hinh tién hanh x4 véi 5 cip luu luong
thiét ké Q=4970 - 7722m’/s.

+ V& van toc dong chay

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

+ V& dién bién thiy luc

Bé tiéu ning chua lam viéc theo ding yéu
cau muc dich thiét ké, nén ¢ sau bé ton tai dao
dong song 16n x0 vao mai ke bo phai; do cao
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hs=3.5+5.0m d& gay nguy hiém cho ke, & ving
dan cu, song cling cao td1 3m.

Nhu vdy c6 thé thdy véi dic diém 1a cong
trinh tran x4 It Nudc Trong c6 ty luu 16n, ha luu
tran lai c6 doan song cong va co cau giao thong,
nén dién bién thuy luc sau tran phtc tap. Do do,
can lua chon két cdu stra doi dé khic phuc céc
ton tai ctia phuong an thiét ké 1a:

+ Nghién ctru tdi vu cong trinh tiéu ning, tao
nude nhay ngap trong bé nham han ché luu toc
cubi chan dap tran dam béao tiéu ning dién ra
hoan toan trong bé.

+ Nghién ctru viéc phan bd dong chay vé ha
Iwu hop 1y nham han ché x6i 16 bo phai ha luu
dap. bac bi¢t 1a khu vuc cau giao thong va vung
dan cu ¢ ha luu, khic phuc dong quan bo trai dé
han ché boi lang ha Iuvu nha may thay dién.

b. Phuong an chon (Xem hinh 2)

Két cdu tiéu ning cua phuong an chon cé céac
thong s chinh sau:

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

+ Nang tuong tiéu niang cudi bé 1én 1.50m
(V72.0m);

+ B6 tri 2 hang md cao 4.0m (V67.50m):

- Hang md tht nhat cach dau bé 15.38m;
gdm 7 md; chidu cao mé 4.0m;

- Hang mé tht hai cach hang md thir nhat
23.00m; gdm 6 md nguyén va 2 md nira; chiéu
cao md 4.0m; dat so le v&i hang mé thir nhét;

+ Tuong phan dong mé goc 18.3° (chiéu day
D=8.0+4.0m; L =37.3m);

+ Kéo dai tuong bén phai bé tiéu ning thém
21.40m;

+ Sén sau dao ranh tiéu nang ddy co cao trinh
V63.50m.

e B
L

SRR

B3 B0 STV
L\ .20 L 70 N s
' P 4 l
Qg 163.90 | // 63.50

v
4 lllllllllllllllllil {/
/-4l

Hinh 2. Cdt doc bé tiéu nang phwong dn chon
Ghi chu: kich thuoc, cao trinh ghi la m.

Qua thi nghiém phwong an chon véi két cau
néu trén so v4i phuong an thiét ké cho két qua
nhu sau:

+ Nuéc nhay gan ¢ dau bé tiéu ning, ting
do sau lién hi¢p ctia nudc nhay, nhét 1a do sau
dong chay ¢ chan dap tran va dau bé tiéu
nang.

+ Giam van téc dong chay ¢ ving chan dap
va mb 35.0 + 38.0m/s xudng con khoang 29.0
+ 32.0m/s.

+ Nang lugng dong chay dugc tiéu hao tu
60% + 68% la loai ti€u nang dat hi¢u qua tdt.

+ Giam chiéu cao song tac dung vao mai keé
bo phai tng v6i lwu lwgng xa 1i tir 6120 m’/s
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+ 7720 m’/s tir 3.0m + 3.5m xubng con 2.0m
+3.0m.

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

+ Giam vén téc dong tac dung vao mai ké
va md cau bd phai khi x4 1ii 16n tir 9.0m/s +
11.0m/s xudng khoang 6.0m/s + 9.0m/s.

3. Két qua thi nghiém giira phwong 4n
thiét ké va phwong 4n chon tran xa li Ta
Trach (Hinh 3 va hinh 4)

a. V& vén tdc dong chay

Qua sé liéu thi nghiém tng voi luu luong
thiét ké Q=3002 + 6793 m’/s, cho thay:



N6i dung Vér}’téc’déng chay v (m/s)
PA thiét ké PA chon
Van toc ¢ cudi doc nudc 21.80+25.00 21.80+25.00
(dau doan cong noi ti€p)
Van tc ¢ dinh md phun 1 22.70+ 27.00 16.50+25.80
Van tc day & dau bé tidu ning 24.10+27.30 14.10+23.50
Van tdc dinh md tiéu ning 2 16.10+ 20.00 7.70+10.00
Van tdc cudi bé tiéu ning 16.00+ 17.80 6.60+12.10
Van tdc dau kénh gia ¢ bé tong 9.80 + 15.10 6.12+10.70
Van tdc cudi doan kénh gia cd bé tong 5.80+9.00 4.40+6.50
Van tdc cudi doan kénh gia cb da xay 4.20+7.10 3.75+6.10
Van tdc doan kénh khong gia b 3.70 +5.25 2.90+3.80

Vé6i phuong an thiét ké khi xa luu luong
6793 m’/s thi van tdc 16n nhat (chua ké mach
dong) & mb phun 1 khoang 27m/s, & cudi doan
kénh gia c6 da xay khoang 7.10 m/s. Dong chay
phong qua hang md phun 1 d6 vé ha luu gy ra
van tdc va song 16n & ha luu.

Nhu vdy so v6i thiét ké ban dau van téc &
dau kénh xa giam khoang 4.50m/s, ¢ doan
khong gia c¢6 giam khoang 1.40m/s.
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Hinh 3: Bé tiéu ndng - Phuong dn thiét ké
Ghi chu: Cao trinh, kich thuoc ghi trong
ban vé doc la: m

b. Vé séng & ha luu

Vi phuong an thi nghiém cho thiy dong chay tap
trung vao giita déc nudc qua doan cong chuyén tiép
phong qua cac md phun 1 tao thanh dong phun ngdm
lao xudng gan gitta bé tiéu ning nén sinh ra séng 1on

& cudi bé va kénh xa ha Iwu. Tir cap luu lugng 4367
m’/s tré 1én, song vuot qua dinh tuong bén ciia bé &
V+14.00m va 2 bén bo kénh xa ¢ V+17.00m.

Chiéu cao song ¢ cudi bé va doan dau kénh
xa khoang 2.00 + 5.00m.

So voi phwong an thiét ké thi chiéu cao song
& cudi bé tidu nang va dau kénh xa 0.50- 2.50m,
giam so voi thiét ké tir 1-2.50m

c. Vé 4p suat Am

- Phwong dn thiét ké:

Ap suit am 16n nhat & du doan cong chuyén
tiép khoang -1.20 m cot nudc, gia tri niy nho hon
ap sudt am cho phép (-6+-3 m cot nudc). Ap sut
am xuét hién ¢ day 1a kho tranh khoi vi khi chuyén
tiép tir doan thang sang cong s& tao ra sy tach dong.

Ap suit 4m 16n nhat & mb phun 1 khoang -
4.00m cot nuée, dé sinh xAm thyc viing miii phun.

Theo két qua thi nghiém phuong an thiét ké cho
thiy, bé tiéu ning chua dat duoc hiéu qua tot, dong
chay qua hang mb phun 1 c6 van tdc 16n, mili phun
dat & dau bé di tao ra dong phun phong xa ra cudi bé
gdy ra song va van toc 16n & cudi bé va kénh xa, dau
kénh xa c6 dong quéan va song 16n vuot 1én bo kénh &
V17.0m. Hang md thtr 2 hiu nhu khong c6 tac dung
tiéu ndng vi chiéu cao thip va b tri lai lién nhau. HO
x6i & cudi doan gia ¢ khong cai thién duoc tinh hinh
thiy hue & ha leu. Do d6 can tim két cAu bé hop 1y dé
tao ché d6 thuy luc 6t hon & bé va ha huu.

- Phuong an chon

Mot yéu té thuy luc cin xem xét 1a ap suit
am, vi néu ap sudt am 1on s& sinh ra khi thuc
lam hu hai két cAu cong trinh.
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Hinh 4: Bé tiéu ndng - Phuong dn sita doi
Ghi chu: cao trinh, kich thudc ghi trong
ban vé doc la: m

Do khéng thay déi két cau doan cong chuyén
tiép nén gia tri 4p sudt am & day ciing nhu thiét ké

Ap suat 4m 16n nhat & dinh md tiéu nang 1a -
1.97 m cot nude, gia tri ndy nho hon ap sudt am

III. KET LUAN

Tran xa It Nudc Trong va T4 Trach c6 ty luu
16n g> 100 m’/s.m, ha Iuu tran c6 dia hinh phuc
tap, dia chat xdu va c6 cdu giao thong. Do d6
viéc nghién ctru bd tri két cdu tiéu ning phuy trg
trong bé tiéu ning qua thi nghiém moé hinh thiy
luc 14 can thiét. Qua thi nghiém d3 dua ra két
cdu bé gdm c6: md va tudng dat trong bé tidu
nang.

Vi két cau nay so v6i két cau bé tidu ning
thiét ké ban dau cho hiéu qua rd rét, nhu: van
tbc dau bé giam khoang 2-3,5m/s ; chiéu cao
song giam tur 1-2,5m...

Nhitng két cdu chon néu & hinh 3 va hinh 4
da duoc co quan tu vin (HEC) ap dung vao thiét
ké va thi cong cho 2 cong trinh Nudc Trong va
Ta Trach.

cho phép (-6m+ 3m)
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Abstract
RESEARCH ON SELECTING SUBSIDIARY STRUCTURES
OF ABSORPTION BASIN OF SPILLWAY DAM

PhD. Nguyen Huu Hue
Water resources university

Flood discharging system is (often) an essential part of a key water control construction project. To
settle the problem of hydraulic connection following the spillway is crucial in flood-discharging
structure planning. Bottom flow energy dissipation (BFED), one type of hydraulic connection which
depends on dam-bottom flows of water to dissipate flood energy, often includes an energy dissipating
basin or absorption basin with many subsidiary structures, whose types are often selected after
conducting model experiments.

This article of describes structural types of two absorption basins of Nuoc Trong and Ta Trach
projects. Basing on many experiment data of Vietnam Academy for Water Resources, the article
presents a summary of a practical study on selecting subsidiary energy dissipating structures of two
absorption basins in Nuoc Trong and Ta Trach construction projects.
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