XAC PINH AP LUC THUY PONG TAC PONG
LEN CUA VAN CONG KIEU SAP TRUC DUOI

Cao Vin Chan', Trinh Céng Van®

TOm tat: Cira sap truc dudi dwoc sik dung phé bién tai Viét Nam trong xdy dung cdc cong kiém
S04t triéu, ngdn man-giir ngot va tiéu thodt 1. Tai thanh phé Ho Chi Minh cira sdp truc dudi ciing
da dwoc lwa chon dé xdy dung tai mét sé vi tri Iam nhiém vu ngan triéu cwong, chéng ngdp cho
thanh pho. Tuy nhién trong tinh toan lwa chon thiét bi dong mé vin hanh cika van, chwa c6 cong
thize ndo dé xdc dinh dp lwc thity dong tic dung I8n cira. Nghién cizu ndy trinh bay cach xac dinh dp
lwec thiy dong tic dung I8n cira trong qud trinh vdn hanh déng cira bang mé hinh toan (Flow- 3D)
két hop vdi s6 liéu quan trdc thuc té. Két qua nghién Ciru c6 thé sik dung cho tinh todn thiét ké thiét

bi dong mo cira van kiéu sdap truc duoi.

Tir khéa: cta sap truc dudi, ap luc thity dong, thiét bi dong mo

1. PAT VAN PE

Ctra sap truc dudi 1a loai ctra van cong dugc
lien két voi ban day cong boi cac ban 18 day
cira. O trang thai “m¢” toan bd cua dugc dat
trong héc cira & dudi day, dong chay qua céng
chay trén mat ctra. Khi van hanh dong hoac mo,
ctra cong sé& dugc quay theo mat phang thang
dung xung quanh truc ban I& theo phuong
ngang. Thiét bi dong mo cira sap thuong dugc
sir dung phd bién 1a xylanh thuy luc hoac toi.

Céc uu diém cua cira sap truc dudi:

=Khdng bi gioi han vé bé rong khoang cong;

=Khdng bi gidi han vé tinh khong.

»Cua khéng chiu tac dong cua gié do vi tri
clra thuong xuyén thap.

=Ctra s& khong nhin thay khi ¢ trang thai mo
cho nén it anh huéng dén canh quan khu vuc
xay dung céng trinh.

Cura van cng lam nhiém vy ngan triéu cuong
chdng ngap thuong dugc van hanh nhu sau:

-Trong thoi gian triéu kém khong c6 nguy co
gay ngap, cac ctra cdng md hoan toan cho nuéc
luu théng binh thuong: cira van kiéu sap truc
dudi nam & vi tri ddy cong.

-Khi triéu cuong, ctra cong dugce kéo 16n dé dong
ctra cong khong cho nudc triéu thAm nhap vao khu
vuc bao vé (vi du nhu ndi thanh TPHCM).
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- Khi triéu rat cta cong dwoc ha xudng vi tri
day cong dé nudc mua co thé tiéu thoat tir trong
khu vuc bao vé chay ra song.

Gae trinh dinh try

Can trinh dinh cfa

T

MUt nuic thudng i RS .

i 2R T CC BN

aee———aanl ‘_— E
= 5 Vi 1 clia Ju

mmm\|\|||n||u||n||u|||\||\ I mmﬂ”lm.

£ // i

Cifa van

M midc ha I

B T

Cao trinh ngubng
]

Lan trinh diy Gao trinh da)

Hinh 1. So' d6 két cdu cira van cong kiéu sdp,

truc dudi

Khi chon xy lanh van hanh ctra cng can xac
dinh duoc lyc kéo 16n nhat yéu cau trong qua
trinh “dong ctra”. Tai trong tic dong Ién cira van
trong khi van hanh ‘d6ng ctra” bao gom:

I.Trong lugng ctra van (G)

ii.Ap lyc nudc dong (W)

iii.Ma sat tai cac ban I& (R); va

iv.Luc kéo cira van bai thiét bi (T)

Cin cr vao biéu thac can bang md men
quanh truc quay, yéu cau lyc van hanh cua thiét
bi (hay luc kéo) dugc xac dinh nhu phuong
trinh tong quat dudi day:

T> G*cosa*g+W*a+R*f*

p*cosp
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Hinh 2. So' d6 tdi trong tdc déng Ién ciza van

kiéu sdp

Trong do: G- trong lugng cua van, g —
khoang cach tir trong tam cira dén tam cdi quay;
W — tong &p luc thuy dong tac dung lén cira
van; a — khoang céach tir diém dat tong ap luc
dén tam cbi; R — phan luc sinh ra tai ci; f - hé
s6 ma sat; r — ban kinh truc; a- géc hop giira mat
phiang cira van va phuong nam ngang; va B- la
g6c hop giita phuong kéo cira va mat phang cia
van.

Luc kéo cira yéu cau la luc kéo 1on nhit xac
dinh duoc trong sudt hanh trinh cta di chuyén
tir trang thai “mo” (nam ngang) cho dén trang
thai ‘dong” (ctra & Vi tri dirng). Trong qua trinh
do, ap luc nudc dong thay doi tuy thudc vi tri
ctra van (goc o), van tbc dong chay cung véi
huéng déng cira (ngan khi triéu 1én) va téc do

kéo ctra cua thiét bi. Trong cach tinh toan thiét
ké truyén thong, nguoi Ky su thiét ké gia thiét
mot s vi tri cira van trong hanh trinh déng cira
dé xac dinh céc tai trong trong d6 c6 ap luc
nudc Ién ctra van. Céc tinh toan nhu vdy chua
ké dén duoc tdc do kéo cira van co thé dan tsi
lya chon xylanh thuy lyc voi kha nang kéo va
tbc do kéo cira khdng phd hop. Cac vi tri cta
van chon dé tinh toan mang tinh cha quan va
phu thugc kinh nghiém nguoi thiét ké. Vi vay,
viéc nghién ciru cach xac dinh duoc ap luc thuy
dong tac dong lén ctra van trong sudt qua trinh
dong ctra ¢6 y nghia quan trong trong tinh toan
thiét ké ctra van kiéu sap, truc dudi.

2. XAC PINH AP LUC THUY PONG TAC
DUNG LEN CUA

2.1 Xac dinh ap luc thay dong lén cira van
bang s6 liéu quan tric thyc té

Cong tac khao sat, quan tric qua trinh van
hanh cac cira van Kiéu sap da duoc thuc hién tai
cac cong trinh d@ dugc xay dung va dang van
hanh ctra sap tai Thanh phé H6 Chi Minh, bao
gom cdng Binh Triéu, céng Thi Nghé va cong
GO Duwa. Cong Binh Triéu duoc xay dyung va
dua vao van hanh tir nim 2005, cac cong GO
Dua va Thi Nghé méi dugc xay dung nam
2013. Cac thong sé co ban cua 3 cong duoc
trinh bay trong bang sau day.

Bang 1. C4c thong sé k¥ thuét co ban cia céc cira kiéu sap & TPHCM

) Céc cbng ngan triéu
Céc théng so6 ky thuat Don vi - - - - -
Binh tri¢u GO Dua Thi Nghé
Cao trinh ngudng m -3.50 -4.00 -4.30
Cao trinh tdm cdi quay m -3.85 -4.35 -4.30
Chiéu cao cira (H) m 5.50 6.50 6.50
Bé rong cira (B) m 20.35 17.50 22.70
Trong lugng ctra (G) Tan 52.00 51.00 95.50
Hanh trinh xylanh m 5.50 7.30 5.00
Tong thoi gian dong phat 16.00 12.00 8.00
Duong kinh trong xylanh cm 23.6 29.20 34.80
Buong kinh ngoai piston cm 14.00 24.00 20.00
Vin toc xy lanh m / phut 0.34 0.61 0.63
Vin tdc cira chuyén dong rad/s 0.0016 0.0022 0.0033
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Hinh 3. Cdu tgo cua xy lanh thay luc

Luc kéo ctra cuia xylanh dugc xac dinh nho
quan trac gid tri p luc dau trén dong ho (Ap) va
can cir vao kich thude duong kinh trong cua
xylanh (D) va duong kinh ngoai cua piston (d)
dé tinh toan theo biéu thuc (2), trong d6 ¢ 1a hé
s6 ton that &p suat dau cho téi xy lanh.

T=25(D"-d")*an " )

M6 men quanh truc quay ctra do tong ap luc
nudc duge xac dinh trén co sd cac md men do
lyc kéo cira, M(T) va téng gia tri caic md men do
trong luong cira, lyc day noi va lyc ma st
M(G+E+Fr):

M(W) = M(T) - M(G + E + Fr) ©)

Tur gid tri md men do &p luc nuéc M(W) ung

v6i mi vi tri cira () ta cO thé xac dinh duoc gid
tri tong ap lec nuoc 1én cira. Két qua tong ap luc
thuy dong tac dung 1én cira cua cong Binh triéu,
GO Dua va Thi Nghé duoc thé hién trong hinh 4.

Két qua tinh toan tir so lieu quan trac cho
thiy khi bat dau kéo cira (goc 0=0) tong ap luc
nuéc 18n mat cira van (tinh binh quan cho 1m bé
rong cira) céng Binh Triéu va cong GO Dua kha
nho, 1an luot 1a 1,34 KN/m va 4,88 KN/m, trong
khi d6 ap luc nudc doi véi cira van céng Thi
Nghé gié tri nay Ién tai 22,88KN. Nguyén nhan
cua hién tuong nay co thé duoc ly giai boi toc
d6 dong ctra cdng Thi Nghé 14 8 phiit nhanh hon
rat nhiéu so vai thoi gian dong 16 phat doi voi
ctra Binh Triéu.

Cdng Binh Trigu
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Hinh 4. Tinh toan xac dinh ap luc thiy dong tdc déng 1én cia van cong khi vdn hanh “déng cira”

2.2 Sir dung md hinh toan @é xac dinh ap
luc thay dong tac dung Ién cira van

M6 hinh toén ba chiéu Flow-3D cua My dugc
sir dung dé khao sat qua trinh dong cira 3 cong
néu trén tuong tng véi truong hop tinh toan trén
s6 lidu quan trac. M6 hinh toan ngoai viéc cung
cap nhitng két qua mot cach nhanh chéng con

cung cip cho ngudi sir dung céc dién bién cua
dong chay va ap hec nudce tac dung Ién cira van
vGi d6 chinh xac cao trong suét qua trinh di
chuyén cira tir vi tri “mo hoan toan” cho téi vi tri
“dong ctra hoan toan”. Qua trinh khao sat trén
mo hinh toan dwoc minh hoa bang hinh... dudi
day.

34 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 45 (6/2014)




pressure and vectors
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Hinh 5. Minh hoa siz mé phdng sw chuyén dong quay va &p luc niréc tac dung 1én cira van
Két qua ap luc thay dong tac dung 1én ctra van cua cac céng Binh Triéu, cong GO Dua va cong
Thi Nghé duoc xac dinh tir khao sat trén md hinh toan duoc trinh bay tém tit trong hinh 6.

céng Binh Triéu

cbng Go Dua

Cbng Thi Nghe

= Van toc dong: 1.74¢-03 (rad/s).
= Diéu kién muc nude ban dau:

+ Trudc cra: - 0.76(m).

+ Sau cua : - 0.76(m).

= Diéu kién bién muc nuéc:

+ Trugc cira:  -0.50(m).

+ Sau cua: -0.76(m).

= Van toc dong: 2.18¢-03 (rad/s).
= Biéu kién muc nude ban dau:

+ Trudc cra:  +1.20(m).
+ Sau cua: +1.20(m).
= Biéu kién bién muc nuéc:
+ Trudc cra:  +1.30(m).
+ Sau cua: +1.20(m).

= \V/an toc dong: 3.27e-03 (rad/s).
= Biéu kién muc nude ban dau:

+ Trugc cra:  +0.70(m).
+ Sau cua: +0.70(m).

=Diéu kién bién muc nuéc:
+ Trudc cra:  +0.80(m).
+ Sau cua: +0.70(m).
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Hinh 6. Téng hop két qud xdc dinh &p luc thiy dong tac dung 1&n 1m bé réng cira van cac cong
Binh Triéu, GO Dwa va Thi Nghé tzr md hinh toan (kN/m)
bang phuong phép phan tich sb liéu thuc do va

Két qua va thao luan

Két qua ap luc thuy dong tac dung Ién cira
van cac cong Binh triéu, Go dua va Thi Nghe

théng qua khao sat trén md hinh toan dwgc trinh
bay trong hinh 7 sau day.

cbng Binh Triéu

cbng Go Dua

Cbng Nhiéu Loc - Thi Nghé

——Numerical model

25 —&— measurement
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Hinh 7. So sanh két qua &p luc thiy déng tac dung 1én 1m bé réng
cia van giza md hinh toan va sé liéu do (kN/m)

Tir két qua trong bang 3 ¢6 thé rat ra mot s6

nhan xét sau day:

(i)M& hinh toan (Flow 3D) cho phép xac
dinh duoc &p luc thuy dong Ién mat cira van
kiéu sap truc duéi phuc vu hitu ich cho viéc tinh
toan thiét ké két ciu cira van va lua chon thiét bi

dong mo phd hop. Tinh toén truyén théng chi

xét &p lyc thay tinh va chua ké dén tac dong cua
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tdc do kéo cua van.

Tbc do kéo cira van (hay thoi gian hoan tat
qua trinh déng ctra) hién tai duoc quyét dinh bai
nguoi thiét ké cha yéu dwa vao mong mubdn
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Ap luc thity ¢ong tidu clman (Wo) tac dung 1én cha van
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Hinh 8. Ap luc thiiy déng tdc dong Ién cira

van vdi cac toc do kéo cira van khac nhau
dong cira nhanh dé ngan triéu cuong. Tuy nhién,
téc do kéo cira qua nhanh s& din dén &p hrc thuy
dong tang nhanh d6t ngot doi hoi khdng chi yéu
cau ky thuat déi véi xylanh ma con anh huong
dén do bén cac két cdu ndi giita cira van va
xylanh, giita xylanh va try pin cong. Mot mod
hinh cong ctra kiéu sap truc dudi véi bé rong cta
6,5m, chiéu cao cot nuéc H=0,9B duoc khao sat
bang md hinh toan véi nhirng toc do kéo cira khac
nhau, dic trung boi van toc goc SP (rad/s) lan luot
la 1.63.10% 2.18.10%; 3.27.10%; 4.36.10°. Két
qua trinh bay trén hinh... cho thiy téc do kéo cira

TAI LIEU THAM KHAO

van ndy trong khoang tir 1.63.10° dén 2.18.10°
rad/s 1a phu hop.

3. KET LUAN

»Xac dinh ap hec thuy dong tac dung Ién cia
van (cua sap truc dudi) la mot trong nhitng yéu
cau co ban dé xac dinh nang lyc van hanh cua
thiét bi. Ap lec thiry dong cé thé duoc xac dinh
bang thi nghiém moé hinh vat ly. Tuy nhién, st
dung md hinh toan dé xac dinh &p luc thay dong
la mot phuong an hop ly, nhanh va hig¢u qua.

=Cac két qua xac dinh &p luc thuy dong tac
dung Ién cira van bang md hinh toan va duoc
kiém dinh bang sé liéu do dac cho thiy su sai
khéc gitra md hinh va két qua do khong nhiéu,
c6 thé st dung mé hinh toan mé phong nhiéu
kich ban van hanh déng cira khac nhau dé xay
dung biéu do 4&p luc thuy dong tiéu chuan W,
tac dung Ién ctra sap dang truc dudi.

= M6 hinh toan Flow-3D s& duoc tiép tuc st
dung dé nghién ctru va cac hé sé hiéu chinh cua
ap lyc thuy dong dé xac dinh ap luc thuy dong
tac dung Ién ctra van (cira sap truc dudi) bat ky
cho thiét ké hé thong van hanh cira.

1. ADUARD NAUDASCHER, Hydraulic structure design manual-hydrodynamic force,

University of Karlsruhe, Germany, 1991.

2. Dr. S. Van Baar, H.K.T. Kuijper e.al, Manual for structural hydraulic engineering, Delft

University of Technology, January 2003,

3. Paulo C. F Erbisti, Design of Hydraulic gates, Lisse, the Netherlands, 2004.
4. EM 1110-2-2703, Lock gates and Operating Equipment, 30" June 1994.

Abstract:
DETERMINATION OF THE HYDRODYNAMIC LOAD
ON BOTTOM AXIAL FLAP GATES

Flap gates are widely used in Vietnam in building tidal sluices for water control, saltwater
prevention and flood drainage. In Ho Chi Minh City Flap gates have been installed in locations to
protect land and people from tidal flood. However, there is no formula available for determinationg
hydrodynamic pressure on the gates. This study shows how to determine the hydrodynamic pressure
on the gates during closing operation by mathematical model (Flow-3D) combined with the site
monitoring data. The research results can be used for flap gate design calculations and selection of
the operating equipments.

Key words: Flap gates, Hydrodynamic load
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