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NGHIEN CUU CAI TIEN HINH THUC KET CAU PAP BAN LAT TU PONG
AP DUNG CHO CONG TRINH PAP DANG MIEN NUI PHiA BAC

Giang Thu', Vii Hoang Hung’

Tém tit: Bai bdo da dé xudt mét loai ddp ban lat (dang cwa van tw 1dt) ap dung cho cdc cong trinh
ddp dang mién niii phia Bdc. Dang cira van nay cé thé ché tao san theo tirng don nguyén nén dé
dang cho viéc lcfp dat va thay thé. Véi viéc sir dung h¢é lo xo dé tao mé men chéng ldt nén cé thé dap
ung cac myc nuoc khdc nhau khi sw dung lo xo co do cung twong dwong thong qua cdc bang tra va
do thi da duoc lap san. Day la vu diém chinh cua loai cira van nay.

Twr khoa: dap ban lat, dap dang, mién ndi, ANSYS

1. PAT VAN PE

Cura van tu l1at dugc ung dung phé bién trong
cac cong trinh thuy lgi thuy dién dac bit voi
cac cong trinh dang nudc voi cot nude khong
cao hodc trong cic cong trinh tran sy cb. Uu
diém ndi bat cia loai hinh cira van nay 1a c6 thé
khéng ché muc nudc & mot dd cao nhit dinh,
khi muc nudc tdng cua van ty dong mo dé ha
thip muc nudc va ty dong dong lai dé dang
nude nhung khong can tac dong ciia con nguoi
hodc may moc thiét bi, do d6 chii dong van hanh
khi thoi tiét cuc doan mua i bat thuong, han
han va gidm chi phi van hanh. Ctra van tyu lat
van hanh theo nguyén tic khi mé men do ap luc
thuy dong 16n hon mé men do trong luong ban
than clra van va ma sat & gdi quay, cira van s&
dugc mé dén trang thai can bang. Khi 4p luc
khong thay d6i, goc md ctra van ciing khong
thay d6i. Khi mé men do 4p luc thuy dong van
con 16n hon thi cra van s€ dugc méd hoan toan
(¢ trang thai nam ngang); khi md men trong
luong cura van 16n hon m6 men ap luc thuy
dong v6i lyc ma sat, cira van s€ dong lai (&
trang thai dung) (ZHOU Jingyuan, 2007; Vi
Hoang Hung, 2009).

1 Phong Thi nghiém trong diém Quoc gia vé dong luc hoc
song bién - Vien KHTL Viét Nam.
? Khoa Céng trinh, Truong Pai hoc Thuy lyi.
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Thoi ky dau tir nhitng ndm 60 cua thé ky 20
clra van tu 1at ¢6 hinh thirc kiéu gbi don ¢ dinh,
bd phan gbi d& dugc lap dat thip hon vi tri hop
luc cua ap luc nudc (Hinh 1). Khi myc nude
thuong luu vuot qua dinh ctra voi mét do cao
nhit dinh, ctra van m& theo huéng do ra phia sau
dén vi tri nam ngang. Khi muc nudc thuong lwu
ha dén day cira, ctra van ty dong quay vé vi tri
dong dé tiép tuc chirc ning chin nuéc. Qua nhiéu
nim loai cira van nay ting budc duoc cai tién
nhu thém co cau can dé khic phuc nhugce diém
rung dong khi dong mé (DENG Xiaojun, 2012).
Cho dén nay ctra van tu 1at thuong sir dung hinh
thire banh lin c¢6 khe dan huéng (Hinh 2) hoic
banh lin c6 thanh ndi (Hinh 3) (HOU Shihua,
2007, 2008). Tuy nhién trong thyc té khi cira van
& trang thai mé hoan toan, dé quay lai vi tri dong
s& gap nhiéu kho khin, thuong str dung thém hé
thong xi lanh thuy luc dé day cira van vé vi tri
dong dong thoi gitip On dinh trong qua trinh lam
viéc (Hinh 3). Ngoai ta khi mdé men do trong
lugng ban than cang 16n thi nang luc tich nude
trudc cua van cang 1on, vi vay cua van thuong
dugc 1am bang bé tong do d6 kha ning né nén
khé van chuyén lap dat dac biét la nhitng ving
dia hinh phirc tap. Vi vAy can thiét phai nghién
clru cai tién vat lidu va két cdu phu hop khic
phuc nhitng nhuoc diém nay.
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Hinh 1. Cira van tw 1t kiéu g6i don Hinh 2. Cika van tw It kiéu bénh lin c6 khe dén huéng

Ban rong
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Hinh 3. Cira van tw IGt kiéu banh lan ¢é thanh néi

2. PE XUAT PAP BAN LAT TU PONG  luong ban than (md men chdng 14t). M6 hinh mot

2.1. M ta hinh thirc két ciu cum dép ban lat ty dong dugc cho ¢ hinh 4.
Pé khic phuc nhitng nhugc diém cua cira van Ciu tao mot cum dap ban lat tu dong gom

hién c6, tac gia da tién hanh nghién ctru va dé xuat  cc bo phan: (1) Ban chén; (2) Suon chéng; (3)
mot loai hinh ctra van méi voi dic diém st dung  Truc quay; (4) Truc khuyu; (5) Thanh truyén;

hé thdng 16 xo truc khuyu dé tao mé men do trong  (6) Tam truot; (7) Lo xo; (8) Hop k¥ thuat.
MNTL

Cla lat

T

Hop ky thuat Khai bé tong
Hinh 4. M6 hinh dap ban ldt tw dong
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Khi 4p luc thuy dong tac dung vao ban chin,
thong qua hé thong truc khuyu thanh truyén tac
dung vao h¢ 10 xo, nhd dJ cing cua 1o xo s€ tao ra
mo men nguoc voi mé men do ap luc thuy dong.
Néu mb men do 4p luc thiry dong 16n hon mé men
do Ire kéo cna 16 xo va ma sat & gdi quay, clra van

le

s& duoc mé dén trang thai can b'flng.

2.2. Céu tao va cac thong s co ban

So d6 céu tao dap ban 1at cho ¢ hinh 5. Tryuc
ban 1& O ¢6 dinh, tryc ban 1& B chuyén dong tinh
tién theo phuong ngang, truc ban 1& A chuyén
dong quay quanh tam O.

Hinh 5. So' d6 cdu tao ddp ban It

Céc ky hiéu thé hién trén Hinh 5:

Ly, — chiéu dai 16 xo (m)

Kix — do cing cua h¢ 10 xo (kN/m)

B — bé rong cira van (m)

H, — chiéu cao ban chin ctra van (m)

G, — trong lugng ban chin cira van (kN)

e — khoang cach tlr trong tdm ban chan cira
van dén tam O (m)

L1, L - chiéu dai tryc khuyu va thanh truyén (m)

0; — géc nghiéng truc khuyu so vdi phuong
dimg (d9)

0, — goc nghiéng cua thanh truyén so voi
phuong ngang (d0)

H - chiéu cao myc nudc trude cira van (m)

F; - luc ma sat & tAm truot va hop ki thuat (kN)

Fio, Fia, Fis — m6 men can do luc ma sat &
cac 6 truc quay (kNm)

o — goc md cua van so voi phuong ding (d0)

AL — d0 dan dai cta hé 10 xo so véi vi tri
ban dau (m)

Theo so dd hinh 5, quan hé giira do ctg hé 10
X0 vO1 ap lyc nudc tac dung vao ban mat nhu sau:
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- M6 men do ap luc nudc tdc dung vao ban
chén d6i véi tam O:
Mo=[(ynxHxH/2)x(B/2)]xH/3+Gv*e — Fio (kNm)

- Luc tac dung vao thanh AB:

FA = Mo/ L] (kN)
- Luc doc vao thanh AB:
FAB = FACOS(el-ez) (kN)
- Luc tac dung vao 10 xo tai B:
FB = FABcos62 (kN)
- o cung can thiét caa hé 10 xo:
Kix = (Fp - F5)/ALi (kN/m)

- Quan h¢ gitra goc mé ctra van o va d¢ dan
dai cua hé 10 xo ALj:
AL = [(Lixax /180)*%cos(01-0,)]xcos0,  (m)

Vi du: Xéac dinh d6 ctng can thiét caa hé 10
x0 cho mot truong hop kich thudce cua van L) =
0,15m; L, = 0,15m; H = 0,3m; B = 1m; 6, =
20°% 0, = 5° Lix = 0,4m; bo qua hé sb ma sat tai
céc 6 truc. Goc mé cho phép cua cira van o=5°.

Mo = [(10x0,3%0,3%0,5)(1/2)]%(0,3/3) =
0,0225 (kNm);

Fa=0,0225/0,15=0,1500 (kN);

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 59 (12/2017)



Fap =0,1449 (kN); Fg = 0,1443 (kN);

AL = [(0,15% 5% 3,1416/180)% cos(20-5)] x
cos5 =0,01259 (m);

Kix =0,1443/0,01259 = 11,456 (kN/m).

2.3. U, nhuoe diém va kha nang ap dung

Pap ban lat dugc dé xuat ¢ trén c6 wu diém dé
dang tao ra mo men chdng lat bang cach sir dung
hé 16 xo0 ¢6 d6 cting khac nhau dé khéng ché muc
nude trude cira van theo yéu cau. Ban mit chin
nudc co thé dung cic tim bé tong, gd hoic
composite lip ghép trén sudn chdng. Tuy nhién
dé dap ban lat hoat dong duoc tdt van can phai
bao dudng thudng xuyén céac thiét bj co khi va
bd phan 6 truc khong thudng xuyén ngap nudc.

3. TINH TOAN CAC THONG SO CO
BAN CUA PAP BAN LAT

3.1. Xay duwng m6 hinh

Duya trén ngdn ngir lap trinh tham s APDL
trong phan mém ANSYS, xdy dung mo hinh két
cdu truyén dong cuia dap ban 1at v6i cac tham sb
kich thudc va tai trong tuy y dé dé dang cho
viéc nghién ctru va thiét ké. Do dap ban lat lam
viéc ddi xtrmg nén chi xay dung % mo hinh. Cac
vi tri ¢ dinh thay bang cac lién két dé giam
khdi lwong mo hinh tinh toan nhung vin dam
bao d6 chinh xac. Ap luc nuée tac dung vao ban
mat dugc gan thong qua suon. Cac vi tri tiép
xuc tai cac 6 truc duoc mo6 phong bang phan tir
tiép xtic voi hé sd ma sat tiy y. Mo hinh hinh
hoc tai co cdu truyén dong cho ¢ hinh 6. Mo
hinh phan tir hitu han hé thong két cau cho &
hinh 7.

ANSYS

R16.0

VOLUMES
VOLU NUM

DAP BAN LAT TU DONG

ANSYS

R16.0

ELEMENTS
ERES-NORM

—
-.372601 4.51629

3.29407 5.73851

9.40518

€.96073
£.18295 10.6274

2.07184
548621
DAP EAN LAT TU DONG

Hinh 6. M6 hinh hinh hoc

3.2. Kiém tra dj tin cdy ciia md hinh
Tién hanh tinh toan cho mot truong hop kich
thudc ctra van Ly = 0,15m; L, = 0,15m; H =

0,3m; B = 1m; 6, = 20°; 62—50 Lix = 0,4m; Kix
= 30 kN/m; gia thiét he sO ma sat tai cac O truc
bang 0.

Do dan dai cua 10 xo khi chiu tac dung cua tai

Hinh 7. M6 hinh phan tir hitu han

trong bang 0,005022 m (xem Hinh 8) twong tmg
vGi gbec mG cua ban mat o = 2°01°. Khi tinh toan
bang giai tich véi goc md ban mit tuong tng o =
2°01” thi d6 dan dai ctia hé 16 xo bang 0,005288
m va do cimg 10 xo can thiét Ky = 27,29 kN/m.
Lan luot kiém tra véi cac chiéu cao H = 0,4m va
H = 0,5m duoc két qua cho & Bang 1.

035258 R16.0|

_005022

3 g x

I—
031341
.035258

E————
0 007835 . 01567
.003918 .011753

DAP BAN LAT TU DONG

1023506
.019588 027423

ANSYS|| wopax sozvrzon

DAP BAN LAT TU DONG

ANSYS

157086 R16.0)
2

—
139632

P
0 031908 . 139632
052362 122178

017454

069816

€ ~104721
.08727

.157086

Hinh 8. Chuyén vi ciia 16 xo va dinh civa khi H = 0,3m va H = 0,5m
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Bang 1. Bang so sanh két qua tinh toan

. , x Chiéu cao cot nudc H (m)
Tinh toan Tham so 0.3m 0.4m 0.5m
Do cing hé 10 xo (kN/m) 30 30 30
ANSYS Do dan dai cua hé 10 xo (m) 0,005022 0,01174 0,022946
Goc xoay ban mat (do) 2°01° 4°40° 9°00
Goc xoay ban mat (do) 2°01° 4°40° 9°00
Giai tich D¢ dan dai cua hé 16 xo (m) 0,005089 0,011768 0,022762
Do cling hé 10 xo (kN/m) 28,35 29,07 29,35
Sai s6 Do cing hé 10 xo (kN/m) 5,5% 3,1% 2,2%
Nhan xét: truong hop kich thuoc L; = 0,15m; L, = 0,15m;

Do cimg ciia hé 10 xo tinh toan bang giai tich
cho két qua xap xi bang phan mém ANSYS. Vi
vay c6 thé néi md hinh tinh toan 1ap bang phan
mém ANSYS dam bao do tin cay.

3.3. Xac dinh anh hwéng cia chiéu cao cft
nuéc trude cira van dén dd mé cira van

Nghién ctru dugc tién hanh tinh toan cho

B=1m; 0; =20°% 0, =5% Lix = 0,4m; K, = 30
kN/m; hé sb ma sat truot gitra tAm trugt va hop
ky thuat pus = 0,5; h¢ s6 ma sat truot tai 6 truc Lt
= 0,2. Chiéu cao muc nudc trude cira van thay
d6i H = 0,1 ~ 1,0m. Két qua duong quan hé
gitra chiéu cao cot nudc trude ctra van (H) va do
m¢ ctra van (o) dugc cho ¢ Hinh 9.
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D6 mé cira van (d9)
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—4—H "~ Do md&

Hinh 9. Quan hé giita chiéu cao cot nuwoc va do mo cvra van

3.4. Xac dinh anh hwéng cia chiéu cao cft
nuéc trude cira van dén dd cirng ciia hé 10 xo

Nghién ctru dugc tién hanh tinh toan cho trudong
hop kich thudc L; = 0,15m; L, = 0,15m; B = Im;
01 = 20% 0, = 5°% Lix = 0,4m; d0 dan dai cho phép
cua hé 10 xo AL = 0,0127m (tuong tng vdi goc

md& clra van o = 5°); hé s6 ma sat truot gitra tAm
truot va hop ki thuat p, = 0,5; hé sb ma sat truot tai
b truc pe=0,2. Chiéu cao muc nudc trude clra van
thay d6i H = 0,1 ~ 1,0m. Két qua dudng quan hé
giira chiéu cao ¢t nudc trude cira van (H) va do
cung cua hé 1o xo (Kjy) dugc cho ¢ Hinh 10.

450
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4

0 0.2 0.4

——H ~ Kix

0.6 0.8 1

Chiéu cao cdt nwérc trwdre clra van H (m)

Hinh 10. Quan hé giita chiéu cao cot nuwdc va do cung hé lo xo
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4. KET LUAN co ban, dé hién thyc hda ¥ tudéng can cd cac

Dap ban 14t 13 mot két cdu méi 1an dau tién nghién ctru tiép theo dic biét 1a nghién ciru thir
dugc dé xuat. Vé nguyén tic két ciu ndy c6 thé nghiém trén mé hinh vat Iy dé xac dinh phan b
tao ra cot nude co chiéu cao khac nhau tuy thuéec  ap luc tac dung vao ban mat ing vdoi cac dg mo
vao do ctng cua hé 10 xo. Tuy nhién ddy méi chi  khac nhau va hé s6 ma st tai cac 6 truc tir d6 lua
14 dé xuit vé nghién ctru cdu tao va cac thong sb  chon do cimg ctia hé 16 xo phu hop.
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Abtract:
STUDY ON THE IMPROVEMENT OF STRUCTURAL SHAPE
OF HYDRO-AUTOMATIC FLAP GATE UTILIZED IN SMALL-DAMS
IN THE MOUTAIN OF NORTHERN REGION

The present paper proposes a hydro-automatic flap gate utilized in small-dams in the moutain
of Northern region. This gate can be manufactured for one-by-one prototype specimen
available. Thus, it is easily to install and replace the gates in small-dams. For using spring
system to create the momen againsted overturn, the gate can satisfy with different water levels
when it is used the spring sytem with equivalent stiffness through table test available. It is the
main advantages of the gate.

Keywords: hydro-automatic flap gate, small-dam, moutain, ANSYS.
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