MOT SO KET QUA NGHIEN CUU THUC NGHIEM CHE B0 THUY LUC
TRAN XA LU NUGC TRONG - QUANG NGAI

PGS.TS. Tran Quéc Thudng
Vién Khoa hoc Thuy loi Viét Nam

Toém tat: Tran xa lii Nudc Trong cé ty luu [on, ha luu tran la mot doan song cong cé cdu giao
thong va dan sinh song & bén bo trdi. Do dé viéc nghién ciiu thi nghiém xdc dinh cdc théng so thity
luc chii yéu dé’ chon bién phdp gia c6 ha luu tran la cdn thiét.

Bai viét nay néu tém tdt két qud nghién ciiu thuc nghiém, chon két cdu tiéu ndng tran xd 1ii hop

Iy ciia cong trinh Nudc Trong - Qudng Ngdi.

I. MG PAU N2 | Theng s6 Ponvi | Tris
Cong trinh dau mai va long ho: thudc cac xa 2 | Cao trinh dinh dap m 132.50
Son Bao, Son Lang (huyén Son Ha), Tra Phong, 3 | Cao trinh & dudng di bo m 133.0
Tra Tho, Tra Xinh, Tra Trung (huyén Tay Tra), 4 | Chiéu rong dinh dap m 9.0
tinh Quang Ngai. B | Dép bé tong tran nude
1. C4c chi tiéu thiét ké chu yéu Ill_| Trén xd mat
- Cép cong trinh: cap I 1| Hinh thitc mat ct dap tran Tran thyc
- Tén suat luu luong 1ii thiét ké: 0.5% dung
- Tén suét luu luong 1di kiém tra: 0.1% |2 | SOcltaxamat olfa 5
- Tan suét luu luong din dong va chan dong: 5% |3 | Kich thudc clfa (BxH) m__| 12.5x14.0
2. Céc thong s6 k§ thuat ciia du 4n 4 | Cao trinh ngudng tran m 115.50
Ne | Theng s6 Don vi Trisé 5 | Chiéu rong tran nl{c’rc m 62.5
/| Hé chia 6 | Chiéu rong tran ké cd tru pin m 80.50
1 | cép hé chia I 7 | Chiéu cao dap Ion nhat tinh dén m 69.00
2 | Dien tich uu v Km? | 460 dinh dép
3 | Muc nudc dang binh thudng m 129.50 8 | Luulugng xa
(MNDBT) - Qxa max(0.5%) m’/s 6728
4 | Myc nudc gia cudng (P=0.5%) m 130.00 - Qxa max (0.1%) m%/s 7722
5 | Muc nudc kiém tra (P=0.1%) m 131.40
6_| Muyc nudc chét (MNC) m 96.00 3. Két cau bé tiéu nang theo thiét ké ban
7 | Dung tfch toéP bo Vh 102mz 289.50 dau (hinh 1)
2 BEEZ ::z: Eﬂit.zrf Vhi 18623 23505700 + Chiéu dai bé L = 77.00m; bé rong b =
10| Dién tich hé tng v6i MNDBT m | 1166 76.50m; Vg, = 63.50m ]
Il | Dap ngan séng + Trong bé bo tri 2 hang mo:
A | Dép bé téng khéng tran nuéc - Hang m6 thi nhat cdch ddu bé 2.83m; gém
1 | Két cau dap ngan song papBTTL | (12 + 1/2)mg; chiéu cao m6 3.25m;
dam lan - Hang mo thi hai céch ddu bé 18.70m; gém
toan,mét (12 + 1/2)m&; chiéu cao m6 3.25m;
cat
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Hinh 1: Cdt doc bé tiéu ndang (phiong dan thiét ké’ban ddu)

1L KET QUA NGHIEN CUU

1. Mo hinh hoa

Dé nghién citu tinh hinh thiy luc khi xa 1d
qua tran, da xay dung mo hinh long ciing, chinh
thi véi ty 1& 1/80. Theo tiéu chuin tuong tu vé
trong luc (Froude). Pham vi mo hinh 17x32m’.

Cac vat liéu dugc chon phai dam bao duoc
tuong tu vé nham trén cdac bé mat két cu cong
trinh ti€p xdc vGi nude. Trong xay dung mo
hinh, ching t6i chia 2 loai nhdm chinh dé
chon vat liéu:

- B6i v6i mat bé tong rat nhan, chit luong
thi cong cao nhu mat dap tran, clra van, tru
pin... thi & mo hinh dung kinh hitu co va ton
phun son nhan c¢6 n,~0.007+0.009.

- boi v6i kénh dao trong da, long song
trong tu nhién... vat liéu trong moé hinh
n,~0.014+0.017 dung vita trit xi mang cat
min dugc ddnh béng hay dé binh thudng tuy
ting vi tri.

2. Két qua thi nghiém phuong an thiét ké

Thi nghiém tran x4 1i NuGc Trong gém nhiéu
noi dung, chiing t6i chi néu nhitng van dé chinh
lién quan t6i dién bién thiy luc cua tran xa Id.

Mo hinh tién hanh xa véi 5 cap luu luong
thiét k& Q=4970 - 7722m’/s.

+ V€ kha nang thdo, mat cat tran Nudc Trong
thiét ké theo dang WES nén kha nang thio tot,
qua thi nghiém cho thdy muc nuéc hé ung véi
cac cép luu lugng thi nghiém thap hon tinh toan
khoang 0.05+0.30m; nhu vay kha nang thdo cua
tran 12 dam bao.

+ V& van toc

Ung v6i cdp luu lugng kiém tra van toc dong
chay: viing chan dap va mé khoang 35+38m/s,
mdi ké by phai song va mo ciu giao thong

khoang 11m/s, ving sat bo cé dan cu sinh song
khoang 3m/s.

+ V€ tinh hinh thuy luc

Bé tiéu niang chua 1am viéc theo ding yéu ciu
muc dich thiét k€, nén & sau bé ton tai dao dong
séng 16n x6 vao mdi ké& bo phai; do cao
hs=3.5+5.0m dé gay nguy hiém cho ke, & ving
dan cu séng ciling cao tGi 3m.

Nhu vay cé thé thdy véi dic diém 1a cong
trinh tran xa 1 Nudc Trong c6 ty luu 16n, ha luu
tran lai c6 doan song cong va c6 ciu giao thong,
nén tinh hinh thuy luc sau tran dién bién phic
tap. Do d6, ching toi da thi nghiém dé tim két
cau stra d6i dé khac phuc cac ton tai clia phuong
an thiét ke la:

+ Nghién cttu t6i vu cong trinh tiéu nang, tao
nudc nhay ngap trong bé nhim han ché luu téc
cudi chan dap tran dam bao tiéu nang dién ra
hoan toan trong bé.

+ Nghién ciu viéc phan bd dong chay vé ha
luu hop 1y nham han ché€ x6i 16 bo phai ha luu
dap. bac biét 1a khu vuc cau giao thong va ving
dan cu & ha luu, khiac phuc dong quin bo trai dé
han ché béi ling ha luu nha may thiy dién.

3. Két qua thi nghiém phuong an chon
(Xem hinh 2)

Két cdu tiéu nang cua phuong an chon cé cac
thong so chinh sau:

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

+ Nang tudng tiéu niang cudi bé lén 1.50m
(V72.0m);

+ B0 tri 2 hang mo cao 4.0m (V67.50m):

- Hang mo thtt nhit cich ddu bé 15.38m;
gbém 7 mo; chiéu cao mo 4.0m;

- Hang mo6 tht hai cidch hang mé tht nhat
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23.00m; gbm 6 moO nguyén va 2 md nita; chiéu
cao md 4.0m; dat so le v6i hang mo thi nhat;

+ Tudng phan dong md& géc 18.3° (chiéu day
D =38.0+4.0m; L =37.3m);

+ Kéo dai tuong bén phdi bé tiéu nang thém
21.40m;

+ San sau dao ranh tiéu nang day c6 cao trinh
V63.50m.

Hinh 2. Cdt doc bé tiéu néing phuong dn chon

a. Két quad thuc nghiém

Qua thi nghiém phuong an chon véi két cau
néu trén so vGi phuong an thiét k& cho két qua
nhu sau:

+ Nudc nhay gan & ddu bé tiéu nang, tang 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 & vung chan dap
va md 35.0 + 38.0m/s xuoéng con khoang 29.0 +
32.0m/s.

+ Nang lugng dong chay duoc tiéu hao tur
60% + 68% la loai tiéu nang dat hiéu qua tot.

+ Giam chiéu cao séng tac dung vao mdi ke bo
phai ting véi Iuu lugng x4 1i tr 6120 m’/s + 7720
m’/s tir 3.0m + 3.5m xuéng con 2.0m + 3.0m.

+ Dong chdy chuyén dong dén mat cat ciu
giao thong da trai rong trong pham vi 6 nhip
cau.

+ Giam van toc dong tac dung vao mai ke va
mo ciu by phai khi xa 1d 16n tr 9.0m/s +
11.0m/s xuéng khoang 6.0m/s + 9.0m/s.

b. Mot s6 van van dé luu y vé tinh tinh hinh
thity luc ha luu tran xd lii

Tuy da dat duoc mot s6 két qua vé giam van
toc dong chay, cai thién tinh hinh ndi ti€p, tiéu
nang... & ha luu tran; nhung can phai luu y khi
thiét k&, thi cong va van hanh nhu sau:

+ Ca hai truong hop xa I trén dinh va phia
sau hai hang md tiéu nang cé ton tai 4p suat am
vé6i gia tri tir (-0.50 + -0.80) mét cot nudc, hang
mo tht 2 con nho hon nén véi gia tri 4p suat am
nay con nho hon dp sudt am cho phép tir (-3.0 +
-6.0) mét cot nudc. Nén chua nguy hiém xam
thuc bé tong. Song vi gid tri luu toc tac dong vao
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hai hang m6 déu 16n (khoang tir 16.0m/s +
29.0m/s) nén can phai st dung vat liéu thich hgp
dé chong x6i mai mon, chi y thi cong dam béo
chat lugng va do nham.

+ O mat tudng phan dong phia bé tiéu nang
c6 suat hién ap suat am véi gia tri -0.38 mét cot
nudc, gia tri ndy nho khong gay nguy hiém cho
viéc xam thuc bé tong mat thanh bén cua tuong
phan dong phia bé tiéu nang, song luu téc dong
chay khi xa Iii 16n xi€t qua mat tuong phan dong
dat trén 25.0m/s nén can chon vat liéu thich hop
dé chiu duoc cudng do chong x6i (ké cd mat
tuong bé tiéu nang bo phai).

+ Trong moi truong hop xa 1d, luu toc tai
vung chan dap, va md 1a tuong déi 16n khoang
(26.5m/s + 32.0m/s), nén vat liéu phai dam bao
chong dugc x6i cia dong chay, chu y chat lugng
thi cong dam bao do nhdm va do nhan bé mat.

+ Chi y chon vat liéu phu hop cho tudng
phan dong, mit tudng bé tiéu nang bd phai dé
chong bi xam thuc.

+ Mac du nang lugng dong chay da duoc tiéu
hao trong bé va rinh tiéu niang khoang 60%,
nhung luu toc dong chay & mai k& bo phai tir
mat cit 12 dén mat cat 14 (m6 cdu giao thong
bo phai) khoang tir 6.0 + 9.0m/s khi xa 1d 16n,
cong vdi tac dong cua bién do song tor 2.0m +
3.0m, do d6 can phai chi y viéc gia c6 mai ke
bo phai dé chong duoc tédc dung kéo ra ctia dong
chay lam sat 16 pha hoai mai ke.

+ Dong chay & vi tri cac tru cdu gitta long
song nhat 1a cac tru & nhip cau thit 1 dén tha 4,
luu t6c dong chay khoang 6.5 + 9.0m/s, nén c6
kha nang x6i long song cuc bo xung quanh tru



cu; xét can thiét thi phai gia co.

+ Khi xa 1a 16n, & mai song bo trai & khu dan
cu luu téc dong chay khoang 3.0 + 5.0m/s, cong
vGi bién do dao dong song khoang 1.0+3.0m nén
c6 kha nang x4i sat mai bai khu vuc nay, can luu
y tinh hinh dia chét dé c6 bién phép gia c0.

+ Sau mat cat mé ciu bd phai c6 khu nude
quén, luu t6c dong quén con dat trén 4.0m/s nén
can xem xét dé bao vé.

+ Tuy khong ton tai dp sudt am khi thdo 1
qua c6ng xa sau, nhung dé tranh rung dong khi
dong mo cilra van nén dat cac 6ng thong khi.

+ Khi thi cong cac két cu phai dam bao vat
liéu t6t, cling nhu do nhdm va do nhidn bé mat dé
tranh gay xam thuc két ciu (trong mo hinh da
dam bao tuong tu do nham, do nhan). Vi mot s6
két cdu qua thi nghiém tuy 4p sudt am nho,
nhung néu khong dam bao vé vat liéu, do nham
va do nhan bé mat... s€ gay ra xam thuc.

+ Trong qua trinh van hanh phéai dim bao bé

Tai liéu tham khao

tiéu nang ludn luon c6 nude dém, tranh 1 vé dot
ngot gay nguy hiém cho bé tiéu nang va ha luu
(thi nghiém ti€n hanh theo thiét k& cap: Ha luu
tran luon ludn c6 nude). Néu trong qua trinh van
hanh bé tiéu nang va ranh tiéu niang bi béi ling
phdi nao vét dé dam bao do sau 16p nuéc dém
nhu thiét k& va thi nghiém.

I KET LUAN

Tran xa 1i Nudc Trong c¢6 mat cat dang WES
nén kha nang thdo t6t. Do dic diém 1a tran c6 ty
luu 16n g~100m*/s.m, sau tran la doan song
cong, ¢6 ciu giao thong va dan cu sinh séng
nén viéc giam thi€u cdc yéu t6 bat lgi sau khi
xay dung cong trinh 1a cén thiét. Tuy nhién, do
cac dic diém néu trén khong thé giai quyét triét
dé, qua thi nghiém mo hinh da tim duoc phuong
an chon néu & trén. Ching toi néu tom tat két
qua chinh dé ban doc tham khdo, nhiing noi
dung chi tiét s€ néu vao dip khac.
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Abstract

SOME OF RESULTS OF EXPERIMENTAL RESEARCH ON HYDRAULIC
CHARACTERISTICS FOR NUOC- TRONG SPILLWAY MODEL TEST
IN QUANG NGAI PROVINCE

Tran Quoc Thuong

The Nuoc Trong spillway is kind of high specific capacity type, especially at downstream of
structure laid down at meandering reach with bridge and habitants living in left bank. Hence, it is
an important to conduct experimental research in order to determine necessary hydraulic
characteristics for selection of downstream strength and protection schemes.

This article presents summary experimental research results to select suitable energy dissipating
structure at downstream of Nuoc - Trong spillway in Quang Ngai province.
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