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Nghién citu nay duge thie hién nhim mé phong ap luc thiy tinh 1én cita van cung cong trinh c6ng Hang
Bang thudc Dy 4n Phét trién thanh phé Cin Tho va ting cudng kha niing thich #ng d6 thi bing mé hinh
thity lue ba chidu Flow-3D. Phiong phap tinh 4p dung cong thic thite nghiém ciing dugc st dung dé so
séanh véi két qua phan tinh bing mé hinh todn. Céc s6 liéu thit cAp vé myc nuwée va lvu lwong dugc thu
thap tir ho so thiét ké céng Hang Bang. Cac két qua tinh toan cho thiy mé hinh Flow-3D cho két qua twong
ddng véi phuong phap tinh bing cong thite thye nghiém. Vi vay, mo hinh Flow-3D c6 thé sit dung dé mo
phong é&p luc thuy tinh 1én ctza van cung.

ABSTRACT

Hydrostatic pressure
Hydrostatic force
Hang Bang barrier
Numerical model
Flow-3D

The objective of this study is to model the hydrostatic pressure on the radial gate of Hang Bang Barrier in
the Can Tho, Vietnam - Enhancing Urban Resilience Project using a three dimensional CFD program called
Flow-3D. The formulas for calculating hydrostatic pressure on radial gates were also used in this study. Input
data was collected from design document of the Hang Bang barrier. The model results from Flow-3D showed

a good match with the calculated results using the formulas. It indicates that Flow-3D can be used to model

hydrostatic pressure induced on radial gates.

1. M& dau

Thanh phé Cin Tho 12 mét d6 thi hat nhén ctia viing Bdng béng
séng Cttu Long (PBSCL) va nim trén mét viing dét triing phia nam séng
Hau [1]. PBSCL duoc dy bdo 14 mot trong ba ddng bing 16n trén thé
gi6i chiu anh hwéng ning né nhét ti¥ bién dbi khi hau (BPKH). Thanh
phé Cin Tho ¢6 dia hinh thip va bing phéng v&i cao do ty nhién phan
bd tir 0,5 — 1 m so v&i myc nwde bién [1]. Trong nhitng nim gin day,
muc nude séng Hau dién bién rit phic tap va cao bit thudng [2] da
gy ra nhitng tran i 1én. R4t nhiéu khu vige thude cdc quan trung tim
ctia thanh phé Cin Tho thudng xuyén bi ngap ning trong nhitng nam
gin day. Pé tng phé v6i tinh trang ngip Gng ctia thanh phd, Dy 4n
Phat trién thanh phd Cin Tho va ting cuwdng kha ning thich tng d6 thi
da d& xuét xay dung hai céng ngan tridu chéng ngap 1a céng Cai Khé
va cbng Hang Bang. Trong cac cong trinh céng ngin tridu, cira van 1a
mot phan déng vai trd quan trong trong viéc diéu tiét dong chay, didu
chinh myc nude va lwu lvgng qua coéng trinh. VGi chite ndng nhu trén,
xéc dinh ap luc thity tinh 13 mot phn khong thé thiéu trong céc tinh
toan thiét ké ctra van. Tuy nhién, khi thiét ké cac cita van cung, cic k§
st chi tinh todn tai mot sb vi tri v&i khiu d6 m& cta nhit dinh. Vi vay,
cin ¢6 cac phirong phap mé phong dé c6 thé xac dinh 4p lue thiy tinh
1én ctta van cung cho vi tri bit ky ctia cta van trong qud trinh van hanh
déng mé cia.

Céc nghién cttu vé st dung mé hinh todn dé xac dinh 4p luc 1én

clta van van con han ché nhu nghién citu xac dinh 4p luc thiy dong
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1én ctia sap truc dudi clia Cao Vin Chan va Trinh Céng VAn (2104) [3].
Trong nghién ciu nay, cic tic gia da s dung mé hinh thuy lyc ba
chidu Flow-3D dé m6 phong 4p lie thity déng 1én civa van kidu sap truc
duwéi cho cac cbng thude du 4n chéng ngap Thanh phé Hb Chi Minh va
so sanh két qua m6 phong v&i két qua thue do trong qua trinh van hanh
cac cbng. Filip va Valentino (2015) [4] d4 st dung phdn mém Fluent
dé tinh toan lc thity dong tac dung 1én cita van cung. Céc két qua tinh
toén ti* mo hinh Fluent duwgc st dung dé so sanh véi cac sb liéu thiét
ké ctia céc cira van khéc 6 thong sb thiét ké twong tu va cho két qua

so sanh c6 do6 tuwong ddng cao.
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béi v&i phwong phap cong thite thie nghiém cho cita van cung,
Truong Pinh Dy va Nguyén Piang Cuong (2005) [5] da d& xult cong
thite tinh todn 4p luc thiiy dong 1én clta van cung theo ly thuyét thé
ning dong chay. Trong nghién cttu ctia Trong Pinh Du va Nguyén
bing Cudng (2005), md hinh vat 1y duoce st dung dé kiém dinh két
qua ly thuyét.

Miic dit d c6 cac nghién citu vé stt dung mé hinh thiy lyc trong
mo phong ap luc thiy tinh tdc ddng lén ctra van cung. Céc nghién ctu
ndy chit yéu chi dugc thue hién & cdc nuwde phat trién va con kha han
ché & Viét Nam va PBSCL. Vi véy, nghién ctu nay sé tip trung mé
phong ap luc thiy dong I1én clia van cung cong trinh c6ng Hang Bang.
Khu vyc nghién cttu 1a céng Hang Bang dugc xay dung trén rach Hang
Bang thudc quin Ninh Kiéu, thanh phé Cin Tho (Hinh 1).

2. Phuong phap nghién ciu
2.1. Thu thdp s liéu thit cdp

Céc s6 liéu thit cAp vé muc nuwéce, Iuvu Iwong, dia hinh, dia chit
va didu kién van hanh ctta van céng Hang Bang duoc ldy theo tai liéu
thiét ké céng Hang Bang thudc Dy an Phat trién thanh phé Cin Tho va
ting cuong kha ning thich ¢ng dé thi. Cac sb liéu va ngudn thu thap
s6 liéu thap dugc trinh bay trong Bang 1.

Bang 1. S6 liéu thi cip va cdc ngudn thu thap sb lidu.
STT Sé liéu

Ngu?)n Nam

3 Ban quan ly du 4&n ODA
1 Muc nuéc [6] A PN 2018
thanh pho Can Tho

Ban quan ly duy 4&n ODA
2 Luu lvong [6] . PN 2018
thanh pho Can Tho

bia hinh long dan . 3
o Ban quan ly dv &n ODA
3 khu vuec thi cong A PN 2018
) A . thanh pho Can Tho
cong Hang Bang [7]

Pia chit khu vuce thi

N B A Ban quan ly du 4&n ODA
4 cong cong Hang . PN 2018

. thanh pho Can Tho
Bang [8]

Ban vé thiét ké thi

R P} . Ban quan ly du 4&n ODA
5 cong cong Hang . PN 2019

. thanh pho Can Tho
Bang [9]

2.2. Tinh todn dp litc thity tinh Ién cta van cung bdng cong thitc

Theo Erbisti (2014) [10], lyc thuy tinh tdc dong lén ban mét
thwong lwu cha cita van cung duge phan tich thanh hai thanh phin
nhu Hinh 2:

W= Wil+WV )

Hinh 2. Lyc thay tinh tdc dung 1én ctta van cung (theo Erbisti, 2014).

Véi:
b: géc hop béi phuwong caa luc thuy tinh va phuong ngang;
W,.: 14 thanh phan lyc thuy tinh theo phiong ngang;
=v-B-h-(H="
\ Wy=vy-B-h-(H=-1) @
W,: 1a thanh phan Iyc thuy tinh theo phwong diing;
[Dm (cos ag — cos a;)

_ +R(a; —a5)/2 +
Wy =v.BR lR(sin a Cos ag — @)
sina; cosa;)/2
as = arcsin(Dg/R) )]
a; = arcsin(D;/R) 5)

Trong dé:
W: 1a lgc thuy tinh tdc dung 1én cta van cung (KN)
Wi 1a thanh phan Iyc thuy tinh theo phitong ngang (KN)
W,: 1 thanh phan lyc thuy tinh theo phuong ding (KN)
v: 1a trong lvgng riéng ctia nuée, y =9.81 KN/m?
H: 12 chiéu cao cot phia thugng luu (m)
h: 12 chidu cao chin nuéc clia ctta van (m)
B: 1a bé rong cta ctta van (m)
D,.: 14 khoang cach thing diing tit cao trinh muc nude thwong luu téi
tam quay cua ctia van (m)
D,: 1 khoang cach thing diing tit tdm quay cua cita van dén dinh cira
van (trudng hop ctta nglp trong nuwdc) hodc cao trinh muc nude
thuwong Ivu (tredng hop dinh cita ndm trén myc nuwde (m).
D;: 1a khoang cach thing ding ti¥ tim quay ctia cifa van t&i ngudng
day (m);

Trong nghién cttu nay, lyc thity tinh tic dung 1én cttu van cdng
Hang Bang sé dugc tinh todn vdi cac khdu d6 mé cia khac nhau (a =
0°- 35 ) &p dung cho tredng hgp van hanh véi myc nuée thugng lvu
bing + 2,28 m nhu trén Hinh 3.

+1,00m

5,28 m

H=
h

-3,00m

! !

-

Hinh 3. So' db tinh lyc thiy tinh tic dung 1én cta van cung c6ng
Hang Bang trudng hop déng cong (a = 0 0).
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2.3. Tinh todn dp litc thity tinh lén cti?a van cung bdng phdn mém Flow-3D

Trong nghién cu nay, chic ning mé phong phin t chuyén
ddng (General Moving Object — GMO) ctia Flow-3D sé duoc sit dung dé
mé phong chuyén dong ctia cira van cung céng Hang Bang. Céc budc
khai bao chuyén déng cho phin tit bao gdm: (1) kich hoat mé hinh
GMO; (2) tao m6 hinh vét thé chuyén dong; (3) gén cic théng s6 chuyén
ddng clia vat thé (van tée; gée quay, ...) va (4) gan trong lwong riéng
cho vét liéu; Cac théng sb khai bao cho phin tit chuyén dong cta van

cung céng Hang Bang dugc 14y nhu trong Bang 2.

Bang 2. Céc thong sb khai bdo cho chuyén dong ctia cita van cung

cbng Hang Bang.

TT Théng s6 Gié tri
1 Gbéc quay (do) 35
x (m) -
2 Tam quay y (m) 382
z (m) 1,3
Vin téc quay cta ctta (rad/s) 0,0026
Khéi lwong riéng cta vat lidu 1am ctta (kg/m?) 7850
P06 nham thuy luc — n 0,011

Céc théng sé quy dinh chuyén déng cta cita van cung céng Hang
Bang dugc léy theo hé truc toa d6 nhu trong Hinh 4.

Cira van

Hinh 4. Hé toa d6 quy w&c cho chuyén dong cuia cita van cbng

Hang Bang.

3. Két qua va thao luan
3.1. Két qud tinh todn lic thily tinh Ién cita van bdng cong thitc thirc nghiém

Két qua tinh toan 4p lyc thuy tinh tic dung lén ctfa van cung
cbng Hang Bang duge thé hién nhu trén Hinh 5.
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Hinh 5. Lyc thily tinh tic dung 1én ctta van cung c6ng Hang Bang

theo cong thiic.

Céc két qua tinh toan Ging v&i cic géc quay ctia tit 0 © dén 35 ©
d6 theo thang chia 5 °. C6 thé nhan thiy thanh phan Iyc thiy tinh theo
phuong ngang (W,) chiém wu thé va quyét dinh dén sy thay dbi caa
lyc thay tinh tac dung 1én ctta van. Litc thily tinh theo phwong théing
dttng (W,) khong thay dbi trong sudt qué trinh nang cita van va xap xi
bing 1000 KN. Trong qué trinh nang cita van, chiéu cao cot néc tic
dung 1én t6n bung ctia clta van giam din va kéo theo sy suy giam luc
thiy tinh tdc dung theo phuong ngang 1én ctta van. Tai géc quay a =
35 0, toan bo clta van duge nang 1én khoi mit niede nén lye thuy tinh

tac dung 1én ctta van bing 0.

3.2. Két qud mé phéng dp huc thity tinh Ién ciza van cung bdng mé hinh
Flow-3D

Mbt sb mit cit mé phong ap lc thiy tinh 1én ctta van cung cdng
Hang Bang v§i cdc géc m& khac nhau dvge mo ta nhu trén Hinh 6. C6
thé thiy 4p luc thiy tinh tic dung 1én cita van c6 ciing xu hwéng véi
ap luc thiy tinh véi gia tri giam dan trong qua trinh ning cta lén.

So sanh 4p luc thiy tinh tic dung 1én ctta van cung c6ng Hang
Bang bing phuong phép cong thitc va phwong phdp mé hinh duge mé
ta nhu trén Hinh 7. C6 thé nhén thiy két qua tinh toan bing cong thitc
va bing mé hinh ¢6 sy twong dong kha 16n.

pressure contours
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pressure contours
20 10078 20137 30195 40254

120

00
'ass0 350 3750 3850 3950 4050
¥
a=10°
pressure contours
449 9139 18727 28316 37004
120
z
L ]
oo |
} + + + ]
355.0 365.0 375.0 385.0 395.0 405.0
v
a = 25°
pressure contours
3045 5990 15925 25860 35795
120 ¢
z
[
0.0
355.0 365.0 375.0 v 385.0 395.0 405.0
a = 30°

Hinh 6. M6t s6 miit cit md phong ap lc thiy tinh tac dung 1én cita

van cung cdng Hang Bang (don vi: Pa).

T T T T
—#—p_Flow-3D | |

10 15 20 25 30 35 40
o (d9)
Hinh 7. Ap luc tic dung Ién ctita van cung céng Hang Bang theo cong
thic (p_CT) va mo hinh Flow-3D (p_Flow-3D).

4, Két luan

M6 hinh thiy Iyc ba chidu Flow-3D da dugc st dung dé mo
phoéng ap luc thiy tinh tic dung 1én cita van cung céng trinh céng Hang
Bang thudc Dy 4n Phét trién thanh phé Cin Tho va ting cwdng kha
ning thich tng d6 thi. Két qua moé phong bing mé hinh Flow-3D dugc
so sanh v&i két qua tinh toan bing cong thitc thire nghiém. Cac két qua

tinh toan bing hai phwong phép c6 sy twong ddng cao nén c6 thé két
luén mé hinh Flow-3D c6 thé st dung dé m6 phong ap lue thiy tinh

tac dung 1én ca van cung trong céc cong trinh thiy lgi.
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