BAI BAO KHOA HOC

CONG NGHE KIEM SOAT MACH PONG DONG CHAY KHI VAN HANH
CONG VAO MUA LU, AP DUNG VOI CONG QUA PE XA PHUC THQ

Nguyén Phuwong Dung', Nguyén Ngoc Thing'

Tém tit: Anh huong cia hién twong mach déng dong chdy néi chung doi véi cdc cong trinh théo li
quy mé Ién di dwoc quan tam tim hiéu trong nhiéu bdo cdo, nghién ciru mét cach twong doi chi tiét.
Tuy nhién nhitng dnh hwéng bat loi ciia sw dao déng dong chdy doi véi qud trinh vdn hanh cia cdc
céng qua dé chua duoc de cdp nhiéu. Thuc té van hanh cho thcfy 6 rat nhiéu tac dong tiéu cuc cua
mach déng dong chdy anh hwéng t6i két cau cong va hé thong dé nhw hién twong mdt on dinh cuc
bé ciia bé tiéu nang hodc san sau, dcfy néi hodc sat mdai kénh ha lwu hodc mét phcfn than de,.... bé
dam bdo an toan cho céng va dé khi van hanh vao mua lii, nhitng tac nhan co hai do hién twong
mach dong dong chay lén cong trinh can dwoc giam thiéu va sé dwoc kiém chitng trong nghién ciru
nay. Hién twong mach dong ¢ cong qua dé dwoc mé phong bang mé hinh todn sir dung phan mém
FLOW3D. Nhitng dang mach dong cé kha ning dnh hieong dén qud trinh van hanh cia cong qua
dé dwoc thao ludn cu thé trong nghién ciru. Pong thoi, nhitng vi tri cong va dé cé nhiéu khd ndng
chiu tac dong tiéu cuc do anh huong cua hién twong mach dong dong chay dwoc chi ra trong bai
viét nay. Bén canh do, cdc bién phdp céng trinh va phi cong trinh nham giam hién twong mach
déng sau cira van cia cong qua dé xi Phiic Tho ciing dwoc tim hiéu va danh gia. Trén co sé do dé
xudt cdc bién phdp gidm mach ddng cho cong dang vin hanh ma khéng can thiép vao két cau ciia
no duoc.
Tir khoa: Mach dong dong chay, cong qua dé, bé tiéu ning, Flow3D, giai phép giam mach dong.

1. PAT VAN DE

mach dong dong chdy, .... Trong cac van d& ké

Viét Nam c6 khoang 1490 cdng trén dia ban
18 tinh, c6 nhiém vu diéu tiét nuéc (tiéu, cap
nude) phuc vu cac muc dich dan sinh (Hé thong
gidm sdt thién tai Viét Nam, 2023). Cong qua dé
dugc coi la mot bd phan cua tuyén dé va viéc
van hanh cac cong nay c6 y nghia dic biét trong
nhiém vu dam bao an toan chdng lii. Hang nim
cac cong qua dé déu duoc ra soat danh gia
trude, trong va sau mua li. Cac van d& xung
quanh bai toan dam bao an toan cho cong lién
quan t6i van dé thim ¢ ddy va mang cong; hu
hong cac két céu cia cdng (cira van, khép ndi,
cac bd phan phuc vu cho qua trinh van hanh,
...); truot 16 mai bo kénh hoac mai dé gﬁn céng;

! Khoa Céng trinh, Truong Pai hoc Thity loi

trén, mach dong dong chay tuy it dé lai su cb
tryc tiép nhung né lai 1a nguyén nhan dan dén
sur thiéu tron tru, chinh xac cua qua trinh van
hanh céng, dac biét vao mua i (Vién Thuy
Cong, 2015) (Nguyén Phuong Dung, 2017).
Mach dong duoc hiéu 1 sy dao dong cua gia
tri cac thong $6 dong chay (luu tdc, ap luc, do
sau...) xung quanh gia tri trung binh thoi gian
(Nguyén Chién, 2015). C6 thé biéu dién gia tri
tirc thoi cua cac thong sb dong chay qua tri sb
trung binh thoi gian va gia tri mach dong cua
chiing. Sy bién thién mach dong & cong s& anh
huong tryc tiép dén gia tri luu luong can diéu
tiét qua cong, hodc ap suét thay doi 1on & khu
vue bé s& tryc tiép anh huong dén chat lrgng bé
tong cong trinh; van tdc bién thién s& din dén
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x01 cuc bd; khi van hanh céng vO1 clra van mo
mot phan, thuong kém theo mirc do rung dong
va tiéng on 16n. Trong nghién ctru nay s& dua ra
cac thong s6 tinh toan mach dong luu téc, ap luc
va dao dong myuc nude khi van hanh céng Vi td
hop myc nude di timg xay ra sy c¢b cong trén
tuyén dé Van Coc nam 2016-2017.

Khi néi dén mach dong dong chay, cac tai
liéu nghién ctru thuong tap trung vao dong chay
luu tdc cao trén cac tran thao li 16n. Vi chénh
1éch cot nudc thugng luu va ha luu kha 16n tai
cac dau moi cong trinh thity nén van dé mach
dong tai ¢ day da dugc dé cap twong ddi nhiéu,
do d6 cac bién phap va cong ngh¢ gidm mach
dong cling da duoc dé xuat. Pdi voi cdng qua dé
lai ton tai vin dé khac: hién tuong mach dong
c6 xay ra nhung khong anh hudng tryc tiép hoic
khong gdy hau qua ngay lap tic ddi véi cong
trinh. Theo thoi gian thi mirc 4 anh hudng cua
mach dong cang tang va gay kho khan trong qua
trinh diéu tiét chinh xdc ciing nhu giam do an
toan ddi voi cong trinh (Nguyén Phuong Dung,
2017). Ngoai ra, trong nhiém vu quan tric luu
luong diéu tiét va tu dong hoéa qua trinh van
hanh thi nhi¢ém vu van hanh chinh xac cling dat
ra nhitng yéu ciu dbi véi viéc kiém soat mach
dong dong chay. Nghién ctru trong bai viét nay
hudéng téi phan tich mach dong dong chay &
cdng qua dé va cac bién phap cong nghé co thé
ap dung & Viét Nam dé giam thiéu tac hai cua
no, tr do kiém soat hiéu qua mach dong, dam
bao van hanh an toan cho céng, dac biét vao
mua Ii.

Vé pham vi nghién cu mach dong dong
chay, nghién ciru s& tap trung khao sat sy bién
thién mach dong ap luc, luu tdc theo chidu dai
bé tiéu ning; dao dong muc nudc & vi tri cudi
bé chuyén tiép ra kénh ha lyu. Cong trinh dugc
khao sat 1a cong hai ting nam trén tuyén dé Van
Cbc, dia phan xa Phuc Tho, Ha Noi.

2. CO SO NGHIEN CUU MACH PONG
DONG CHAY SAU CONG VA CONG
NGHE GIAM MACH PONG

2.1. Mach d¢ng

Cong thirc chung biéu din mach dong ap
sudt dong chay theo thoi gian (Nguyén Chién,
2015): p=p+p' (1)

trong d0: p - tri sb tirc thoi cua ap sudt tai
diém dang xét trong dong chdy; P - tri s6 trung
binh thoi gian cua p; p' - mach dong ap suét. Tri
sO p' co thé 1a duwong, 4m hodc bang khong.
Tuong tu ddi vé6i Iuu tée va cot nude, déu co gia
tri tic thoi, gid tri trung binh va mach dong
dong chay.

2.2. Co s& Iy thuyét cia md hinh toan

Trong nghién ctru nay s€ s dung phuong
phép thé tich hiru han dé tinh toan va kiém tra
mach dong dong chay (‘Flow 3D’, 2023). Tir s6
liéu da thu thap duoc vé su ¢b cua céng qua dé xa
Phuc Tho trong qué khir, nghién ctru da thuc hién
mo phong bang md hinh toan dong chay qua cong
va tinh toan mach dong ap hrc dong chay. Két qua
tinh toan duoc st dung dé danh gia mac do anh
huong cua mach dong dén 6n dinh va an toan
cong trinh khi van hanh. Co so 1y thuyét cho viéc
mb phong bang phin mém Flow3D duoc giai
thich trong cac tai licu chuyén mon va dugc ung
dung & nhiéu nghién ciru ¢6 d9 tin cdy cao. Trong
nghién ciru ndy s& ng dung phan mém va so
sanh, kiém dinh gia tri luu lugng qua cong voi két
qua tinh toan tir Iy thuyét co hoc chét 1ong — cong
thirc (2). Qua d6 s& trich xuét két qua ap luc thay
ddi theo thoi gian va kiém tra mach dong ap luc
cho cbng qua dé xa Phuc Tho.

0=0.0,,2.87 2)

trong do: ¢, 1a h¢ $6 van tde tal mat cit co
hep; & 1a hé s6 co hep dung; . 1a dién tich cua
16; Z 1a cot nudc tac dung.
Mo hinh Flow-3D sur dung phuong trinh Navier-
Stoke lam phuong trinh chu dao. Phuong trinh
nay 1a sy két hop cua hai phuong trinh bao toan
khdi lwong va dong luong. Phuong trinh bio
toan chi c6 thé giai dwgc bing toan hoc trong
mot sO bai toan dong chay c6 didu kién don
gian. Trong thuc té, dong chay trong tu nhién
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noi chung va cac cong trinh thay 191 néi riéng la
dong chay rdi, dic biét 1a dong chay qua dap
tran hodc cong. Dé giai dugc hé phuong trinh
Navier Stoke trong trudong hop dong chay rdi
qua cbng trong than dé cac tac gia sir dung lan
luot hai phuong phap: (1) Phuong phép trung
binh hoa Reynolds (RANs) va (2) Phuong phép
moO phong dong chay, Large Eddy Simulation
(LES). Bé danh gia mach dong khi sir dung
Flow3D, sir dung RANS dé c6 duoc 1oi giai so
bo vé trudng phan bd 4p luc trung binh trong
mién tinh toan. Tiép d6, phuong phap LES s&
dugc ap dung v6i viée thém vao thanh phan

nhét gia ting & gin bién cung (v egs Tsgs )

Phuong trinh bao toan khdi lwong va dong
lu:ong khi str dung LES c6 dang nhu & (3,4).

Bpl;
&t + _IL ﬂ (3)
am 3
‘”“3'+—(pu,f-53 =ty (} T ) (4)

trong d6: ung suat Reynolds du:qc hiéu bao
gdm ca thanh phan trung binh va mach dong
duogc biéu dién thong qua Togs- .. Dién giai chi tiét

duoc cho & cong thirc (5, 6):

s_gs-
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trong d6: 5°;; dac trung cho mirc do thay doi
clia (mg sudt cét gia tang khi thay d6i d6 nhét &
gan bién cimg (v Vags ) Két qua kiém tra mach

dong st dung Flow-3D s& duoc trinh bay chi tiét
& phén sau.

2.3. Cac bién phap giam mach dong da
dwgc ap dung
Trén thé gidi, nhiéu nghién ctru da chi ra cac
bién phdp cong trinh hodc bién phap phi cong
trinh, cong nghé dé giam mach dong, tir d6 giam
thiéu cac tac dong tiéu cuc cua dong chay téi
cong trinh.

2.3.1. Téi wu héa cdic ché @ mé cong dé
gidm thiéu rung dpng

Dong chay ngdp dudi cua van dugc tng dung
dé tiéu tan nang luong & dap tran nha may thiy
dién quy moé 16n Xiangjiaba, Trung Qudc (Yong
Peng, 2018). Phuong 4n ti€u nang dugc dung la
dong chay phan tan 2 ting va nudc nhay ngap.
Vi luu lwong xa rat 16n nén ap luc thay doi trén
mat tran va thuc vao tuong bén tran va kénh ha
lvu 1a rdt 16n. Ngoai cac phuwong an thiét ké
giam mach dong khac thi viéc van hanh ctra van
hop 1y cling mang lai hi¢u quéa gidm mach dong
dong chay. Cac thi nghiém moé hinh trén dap
tran thiy dién Xiangjiaba, Trung Qubc da dugc
tién hanh va cong b nam 2018 cho thiy viéc
van hanh hop 1y céc cira van c6 thé giam dugc
mach dong t6i 50% cho cing mot cip luu
luong. Nghién ctru da trinh bay phan tich dinh
lwong anh hudng cua ty 1& x4 1én 4p suat dao
dong. N6 cling nghién ctru anh hudng cua cac
ché do m¢ cira van khac nhau. Céc dién bién
cia moO hinh dong chay dugc kich hoat boi moi
ché do mé cira van khac nhau duge xem xét,
theo d6 cac cach thirc van hanh téi wu dé giam
thiéu rung dong duoc khuyén nghi. Day ciing 1a
cong nghé giam 4p luc mach dong s€ dugc
nghién ciru trong bai viét nay.

2.3.2. Tao bidc thut dé giim ndng
lwogng thira

Pé giam dong ning du thira cia dong chay
& ha luu, can co bé tiéu nang hodc cac két ciu
tuong tu (Guibing HUANG, 2021). Hinh thtc
bé tiéu ning sé& tiéu tan ning luong bang cach
tao ra nudc nhay trong pham vi bé. Thong
thudng, ty 1¢ tiéu tan ning luong cta nd c6 thé
1én t6i 70%-85% (Nguyén Chién, 2015). Ngoai
ra, hinh thtrc tiéu ning bang bé con ¢ vu diém
la tao ra dong chdy ha luu dao déng yéu. Tuy
nhién, toc do dong chay va ap suét dao dong
ctia bé tiéu nang rat cao, c6 thé giy ra cac van
dé khi thuc pha hong bé mit bé tong. Ngoai ra,
su thay d6i ap luc 1én day bé c6 thé din dén
mét on dinh 1at hodc day ndi cho bé. Do do, cac
nha thiét ké da dé xuat giai phap lam bac thut
(hinh 1).
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Hinh 1. Nudc nhay tai bdc thut

Céc nghién ctru di chi ra rang mot bé tiéu
nang voi bac thut co thé cai thién cac dac tinh
clia nuc nhay va dam bao rang nudc nhay sé
dién ra & vi tri thich hop. Bén canh d6, do sy ton
tai cua mot do day nhat dinh cua ‘Pém nuéc’,
bé tidu ning-béc thut c6 van tdc day thap hon so
v6i bé tiéu ning tiéu chudn, gitip bao vé day bé.
Qua nghién ciru 4p suit dao dong cia nd trén
day bé bang cac thir nghiém mo hinh thiy luc,
cuong d6 va tan s6 chi phdi ciia ap sudt dao
dong cua bé tidu nang c6 bac thut da dugc phan
tich. Anh hudng cua céc thong s6 hinh hoc (d6
sau bude va goc t6i) dén cac dic tinh ap suit
dao dong dugc thao luan rd rang. Cac cong trinh
tidu ning sau céng & Viét Nam thuong da ap
dung bién phap nay.

2.3.3. Dit cdc thiét bi tiéu ning phu truéc,
trong va sau bé tiéu ning dé phan bé lai dong
chay va giam nang lugng thira

Mot phuong phép ciling thuong xuyén duogc
ap dung la dat thém céc thiét bi tiéu nang phuy tai
bé tiéu ning hodc sau bé tiéu ning nham phan
phdi lai dong chay va giam tdi da ning luong
thira ciia dong chdy sau khi qua cira van diéu tiét
(O. Fecarotta, 2016).

Nhitng phuong phap giam mach dong ké trén
da phat huy tdc dung va gidm dugc dong ning
thtra cia dong chdy ciling nhu mach dong. Tuy
vay van dé mach dong sau céng can ¢6 nhiéu
nghién ctru hon nira dé khéng dinh mtc d6 hiéu
quéa ciing nhu dé ra quy trinh toi wu voi timg
loai cong. Phuong an toi uu ché d6 mo khi do
vira 1a phuong phap dé trién khai, vira giam
duogc chi phi stra chita bo sung trong diéu kién
van hanh & Viét Nam. Tuy nhién dé ap dung cac
phuong phap gidm mach dong cua tran x4 1d
cho cong qua dé thi cAn c6 nhitng md phong dé
khing dinh vé mit 1y thuyét. Hon nira, trong

nghién ctru nay s& tap trung vao cac bién phap phi
cong trinh hon 14 can thiép vao két cau cua cdng.
Do d6, quy trinh van hanh cdng thay dbi dé giam
mach dong 1a muc dich ma bao cdo nay hudng toi.

3. KET QUA AP DUNG TINH TOAN
CHO CONG QUA PE XA PHUC THQ

3.1. Théng so tinh toin

Gidi thiéu chung: Cong qua dé xa Phac Tho
14 cong trinh cap I, duoc xdy dung va dua vao
khai thiac nam 2006, cong nim trén dé phan lii
Van Cbc, Ha Noi. Céng hé 2 tang, gom 3
khoang: 2 khoang ldy nuéc va 1 khoang thong
thuyén. Toan bo than cong 1a 1 don nguyén,
bang BTCT M200. Hai cira khoang 1iy nuéc bd
tri & phia ta c6 két cau 2 ting, mdi tang bd tri 2
cra phang kich thuéc (6x5)m (hinh 2). Hai
khoang nay dugc van hanh thudng xuyén va co
nhiém vu diéu tiét nuéc qua cong ké ca trong
mua 1, luu lwong 16n nhit qua cdng vao mua li
14 70m*/s (Nguyén Ngoc Théang, 2019). Su ¢b
cdng qua dé xa Phuc Tho ndm 2016, 2017 duoc
ghi nhan voéi nhidu mach dun, mach sti xuét
hién ca thuwong lwu va ha luvu cong. Trong
truong hop nay s& can khang dinh mach dong c6
anh huong nhu thé nao dén 6n dinh, dd bén cua
bé tiéu ning va cac két ciu sau no.

CAT DOC KHOANG CUA HAI TANG .
N TVLE 11500 ——

Hinh 2. Cdt doc cong qua dé xd Phiic Tho

Truong hop tinh toan dugc md phdng trong
nghién ctru ndy 1a t6 hop muc nude cuc doan ciia
cong qua dé xa Phuc Tho khi van hanh va gip su
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¢ (MNTL: +10,85; MNHL: +5,10; cot nudc
trong kénh ha luvu 1a 2,Im) va luu lugng dat
Quux=70n1/s. Luu y ring MNLTK cuia cdng & cao
trinh +13,10. Do do, to hop myuc nude dugc mo
phong & day chua phai 1a to hop cuc doan nhét.

M@ hinh va diéu kién gidi bai todn

Mb hinh cong c6 tong chiéu dai trén 182m,
pham vi bé tiéu nang cé toa do trong pham vi
{161-182} — hinh 3. Khoang au thuyén dugc
xéac dinh la dong khi van hanh vao mua li. M¢ 2
khoang tang 2 ctia cong. P md cong a s& dugc

Hinh 3. Pham vi toa do cua bé tiéu nang
cua cong qua dé

Diéu kign bién ap luc nudc dugc md phong
¢ thuong luu va ha luu céng la: MNTL:
+10,85; MNHL: +5,10; cdt nudc trong kénh
ha lwu 14 2,1m. Phia tiép gidp v&i tudng bén
va day 1a bién ctng. Phia trén cng dugc md
ta 1a bién tu do. Cot nudc ban dau cling dugc
ldy nhu cac gia tri trén. Bai toan duoc thuc
hién véi cot nude 6n dinh.

tinh toan cin ct vao luu luong can thao qua
cong (hinh 4). Ving chia ludi, kich thudc ludi
da duoc thuc hién dé co sai sd cho phép. Ludi
thé tich tai khu vuc ctra van dén vi tri dau nudc
nhay dugc chia min nhat, ¢6 ty 1& bang 1/10 bé
rong khe van (0,1m); phia trudc va phia sau
kich thudc Iudi ting 1én gip d6i. Vung ludi
duogc thiét 1ap tir trude cira vao cdng 15m, than
cdng, bé tidu ning va sau bé tiéu ning 30m.
Pham vi ldy két qua mach dong & vi tri ciia bé
tiéu nang — c6 toa do {161-182}.

Hinh 4. M6 phéng dé mé cong trong

tinh toan mach dong

Kiém dinh mé hinh

b6 mé céng a thay dbi tir 0,5-1,1m, mé déu
ca 2 ctra van. Két qua kiém dinh luu luong tur
md hinh va cong thirc (2) cho thiy tmg véi cac
d6 md cira van khac nhau thi sai sb Iuu lwong 1a
chip nhan duogc (bang 1). Khi bai toan da chay
6n dinh, két qua mach dong dugc khai thac, thoi
gian Iy két qua 1a 35s (hinh 5).

Bang 1. Tong hop két qua tinh toan luu hrgng

TH THI (a=1,1m) TH2 (a=0,9m) TH3 (a=0,7m) TH4 (a= 0,5 m)
Q (m’/s) theo (2) 91,00 74,12 57,38 40,80
Q (m’/s) mo hinh 95,68 77,65 60,29 44,03
So sanh Q 4,89% 4,55% 4,82% 7,34%

3.2. Két qua tinh toan mach dong

Nhu da khéng dinh, gia tri mach dong duoc
khai thac gém mach dong ap lyc, mach dong
van toc va dao dong muc nudc, dao dong nang
lugng tiéu tan (Turbulent dissipation) doc theo
chiéu dai bé tiéu nang. Vi¢c trich xuat mach
dong da dang nhu vay s€ cd y nghia trong viéc
sit dung cic gia tri trong danh gia 6n dinh

hodc dd bén cua két cau bé.

Hinh 5. Két qua mé phong dong chay ¢ cong voi
16 hop muyc nuoc cuc doan nam 2017
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Dao dong muc nude trong bé duge danh gia
theo 3 mit cit doc dai dién, toa do cac mat cat
doc dai dién nay di qua ca 2 khoang thdo nudc

Dao dong cot nudc theo thai gian

Hinh 6. Bién thién cét nuwée quanh gid tri
trung binh

Dao déng déng nang tidu tan theo thai gian

.
By ot g
iyl BRI e o Mt
o

i

Hinh 8. S thay doi ning lwong tiéu tan

O c4c biéu do trén hinh 6, hinh 7, bién thién
cdt nudc va mach dong ap suit tai vi tri dau
nudce nhay la rt rd nét vé trj sb so véi nhiing vi
tri con lai trong bé. Mach dong sau do6 giam dan,
& vi tri cudi bé (toa do 180, 182) c6 mirc do bién
thién khong 16n: dao dong ap luc chi bang 12-
20% so v6i vi tri dau nuée nhdy (toa d6 164);
dao dong cot nude dat xép xi 25%. V61 mach
dong luu tdc va bién thién ning luong tiéu tan,
cac gia tri ndy tuy c6 giam nhung mirc do bién
dong van kha 16n trong pham vi bé tiéu ning:
luu tdc thay ddi & cac vi tri khac nhau so voi gia
tri 16n nhét 1a trén 55%; niang luong ti€u tan
thay d6i trung binh 51% trén pham vi chiéu dai
bé. O khia canh tich cuc, bé tiéu nang da lam tt
nhiém vu giam nang lugng thtra cua dong ning
dong chay, tuy nhién mach dong luu tdc va bién
thién ning luong tiéu tan van con thay ddi kha
manh ké ca & cudi bé.

Biéu d6 hinh 8 va hinh 9 con cho thiy gia tri
mach dong 16n nhat khong phai & ddu nudc

cua céng. Gia tri mach dong tai cac mat cat dai
dién nay dugc tong hop va thé hién & cac hinh
6- hinh 9.

Bién thién dp lyc quaHh gia trj trung binh

Hinh 7. Bién thién dp sudt quanh gid tri
trung binh

Bién thién van tdc quanh gia trj trung binh

Hinh 9. Bién thién vin toc quanh gid tri
trung binh

nhay nhu cac biéu d6 mach dong ap suat va bién
thién cot nudc.

Tir nhitng quan sat vé mach dong & cong qua
dé xa Phac Tho, c6 thé dan dén cac yéu cAu
kiém tra nhu sau: 1. Vi mach dong ap suét va
dao dong cOt nudc, cac thanh phﬁn nay dugc
dung dé kiém tra On dinh cho bé tiéu nang; 2.
Thanh phin mach dong luu téc con bién dbi
manh sau bé duoc st dung dé kiém tra do bén
cho vat liéu gia cd kénh sau bé; 3. Céac thanh
phﬁn mach dong duogc st dung dé kiém tra 6n
dinh cho ban day sin sau cua cong. O nghién
ctru ndy, mach dong ap luc tir biéu dd mach
dong ap suat da dugc ap dung trong kiém tra 6n
dinh 1at va ddy ndi cho ban day bé tiéu ning. Su
chénh 1éch ap luc tai vi tri dau bé va cudi bé sé
din dén viéc hinh thanh mé-men 1at ban day,
hodc giam tai trong 1én ban day cong — dan dén
mét 6n dinh day ndi ciia cong. Coéng qua dé xa
Phic Tho véi chiéu diy ban day ¢ vi tri chan
khay day 2,05m, céac vi tri khac la 1,2m. Khi
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céng duoc kiém tra 6n dinh véi to hop muc
nude da néu cho két qua hé s 6n dinh chong 14t
1d thoa min. O ndi dung kiém tra 6n dinh day
ndi cua céng qua dé xa Phuc Tho, tur sO lidu mod
phong ciing cho thdy hé s6 6n dinh chong day
n6i 13 théa man yéu cu (du chua xét t6i anh
hudng cua hé coc va man chdéng thim - néu c6
xét t6i cac két cAu nay thi hé s6 6n dinh con 16n
hon). Céc t6 hop myc nuée cuc doan khac ciing
can kiém tra tuong tu do céng c6 nhiém vu van
hanh trong mua Iii.

Ngoai viéc kiém tra mach dong khi cdng
mé& déu 2 cira van, nghién cuu cling thuc hién
khao sat mach dong khi mo khong déu 2 cira
van diéu tiét cong. Pay la phuong phap phi
cong trinh nham giam tac dong ctia mach dong
dong chay téi viéc van hanh ctua cdng trinh,
cling ddng thoi dam bao an toan cho cong va

|
me = 35.00 3 |

ff Y /\m-m..,‘i,_vﬂ_j-\_,&___

Lita Selectad
o d4se:
B712m
40708
14300

40T

Hinh 10. Két qua mé phong khi cira cong mo
khéng déu

Dao dong dong ndng tiéu tan theo thdi gian

Ddng ndng tidu tén, J/Kgls

Thivl gian, s

Két qua nay cho thiy su thay d6i rd rang cua
mach dong dong chay sau van nhung cling kéo
theo mot s6 van d& khac. Cu thé, voi bicu dd
ning lugng tiéu tan (hinh 12) thi tan sd dao
dong ning lwong khong cho thay quy ludt 15
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dé. Nghién ctu di dé xuat mo van giita cong
v6i khau do a=1,0m; van ngoai cung véi khau
do a=0,7m. Cot nudc dugc mo phong tuong tu
truong hop trén. Ly do cia dé xuit nay 1a dwa
trén yéu cau dam bao luu luong céng qua dé
ma van giam dugc mach dong dong chay sau
ctra van. Hinh 10 cho thdy hinh anh mé phong
dong chay 6n dinh qua céng khi m¢ khong
déu cira van.

Céc két qua vé su thay ddi ap suat dugc thé
hién trén Hinh 11. Theo biéu dd nay tri s6 mach
dong giam khi so sanh véi biéu dd Hinh 7 va
Hinh 11 — khi xét trj s§ 4p sudt thay ddi quanh
gia tri trung binh thi 4p sudt giam. Du giam vé
tri s6 nhung quy luat bién thién cta mach dong
lai phure tap hon, tuy thude va tan sb thay ddi
mach dong — phu thudc vao dé mé ctra van va ty
1€ luu luwgng qua ting ctra van.

Bi&n thign ap lrc quanh gia trj trung binh

s s 7 B = °
o g0 wo0e a0 §8 Mo 00 1k 0p 800 el 12380 2 ogug B 2a 0o w00 28
S 1 ar ¥ . -

Hinh 11. Bién thién dp sudt quanh gid tri
trung binh khi cira van mé khéng déu

Hinh 12. S thay doi nang lwong tiéu tan quanh
gid tri trung binh khi cira van mé khéong déu

rang nhu khi cira van mé déu (hinh 8). Khi do,
tri s6 mach dong nang luong ti€u hao con bién
thién phtic tap ca vé khong gian va thoi gian.
Tuong tu ddi voi mach dong luu tdc va dao
dong cot nudc, tri ) thay ddi gidm so vdi
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truong hop cira van mé déu nhung sy thay doi ¢
cac vi tri khac nhau c6 tan s6 khac nhau.

Mot diém wu thé nita ciia phuong phép thay
d6i ché d6 mo 1a kha ning giam mach dong ma
khong cin céc bién phap cong trinh hodc can
thiép vao két ciu cua cong.

4. KET LUAN VA TRAO POI

Nghién ctru dd cho thdy viéc thay déi quy
trinh van hanh ctra van c6 thé dan dén nhiing
thay doi cia quéa trinh dong chay rbi phia sau
cong trinh, tiém an nhiing bat loi dbi voi su 6n
dinh cta cong trinh trong qué trinh van hanh.
Hudng dén nhiém vu giam tac dong tidu cuc cua
mach dong dong chay dén cac két cdu cua bé
tiéu nang hodc kénh dan ha luu, cac ctra van c6
thé duoc m& léch dé giam tri s6 mach dong,
ciing 13 tang On dinh 1at hodc day ndi cho bé tiéu
niang. Ngoai ra, viéc giam tri s mach dong con
c6 anh hudng d6i v6i khu vuc san sau va kénh
dan ha lwu: mach dong luu téc giam dong nghia
véi vigcgiam kha nang x61 mai bo kénh; tri )

TAI LIEU THAM KHAO

mach dong ap luc giam dan dén ting 6n dinh
ban day san sau va kénh ha luu; myc nude trong
kénh dao dong nho c6 thé gitp 1y nude vao cac
kénh nhanh 6n dinh hon, ....

O mot khia canh khéc, viéc thay d6i do mo
ctra van ¢ khu vuc nghién ctru cho théy su léch
tan sb dao dong cua ap suét, luu toc, muc nudc,
ning lugng ciia dong chay. Panh gia sy thay d6i
niy theo timg cip luu lwong va cac ty 1& luu
lwong khac nhau can dugc tién hanh khong chi
trén mo hinh toan ma qua cac quan trac thuc té
khi van hanh cong trinh, dic bi¢t 1a van hanh
cdng vao mua 1ii.

Phuong an can thi¢p vao ché d6 van hanh
cdng thay vi thay ddi két cdu cong dé giam tac
dong c6 hai cua mach dong dén cbng qua dé
duoc nhan dinh 1a kha thi trong diéu kién sua
chita va khai thac cong con nhiéu han ché. Tuy
vdy, nhitng nghién ctru chi tiét vé mirc d6 thay
ddi mach dong ¢ moi céng cin duoc kiém
chirng ca trén mé hinh toan va quan tric thyc té.
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Abstract:
TECHNOLOGY FOR CONTROLLING THE FLOW FLUCTUATION DURING
OPERATION OF SLUICE IN FLOOD SEASON, APPLIED TO SLUICE
IN PHUC THO COMMUNE

The flow fluctuation has been studied in quite extensively for large-scale flood control works,
however, this issue has been less addressed for culverts through levee. The operational experience
has shown that there are many negative impacts of flow dynamics on the culvert structure and levee
system such as the uplift instability, the local surface erosion of the stilling basin or the downstream
channel, collapsing of part of the levee system, etc. According to the requirement of sluice and
levee safety during flood season, the task of reducing fluctuation needs to be performed. The article
not only pointed out the types of fluctuation that need to pay attention behind the operation gate,
but also specified the locations where the sluice and levee could be destructively affected by the
Sfluctuation. In addition, structural and non-structural countermeasures reducing negative impacts
of fluctuation are also mentioned. Research has proposed measures to reduce flow dynamics for
operating culverts without interfering with their structure.

Keywords: Fluctuation, sluice, stilling basin.
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