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NGHIEN CUU HE THONG PONG MO TU DONG bO1 VOI
CUA VAN BAN LAT TRUC PAY
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Phong thi nghiém trong diém Quoc gia vé dong luc hoc Séng Bién

Tém tat: Cira van truc day (cita van claple) cé nhiéu wu diém trong viéc diéu tiét muc nudc
nhung kho tranh khoi va ddp, rung dong khi van hanh; khong co kha nang lam viéc tuw dong.
Trong bai bdo nay, bang thwce nghiém va tinh toan da dwa ra hé thong hé tro dong mo tw dong
dua trén nguyén 1y can bang luc. Hé thong déng mé tw dong dwoc dwa vao da chuyén cira van
truc day thanh cira van tw dong thuy luc (cwa van ban ldt tryc day) lam viec on dinh trong cdc
diéu kién khdc nhau, dap ung cac yéu cau nhw diéu tiét muwe nude, thdo lii va ngan man. Két qua
nghién ciru cho thdy, hé thong déng mé tw ddng van hanh linh hoat, ém ai, cau tgo don gian, dé
lap dat va duy tu bdo dudng; thudn tién cho viéc nang cdp, cdi tao do dwge ché tao san. Dang
cita van ban 1t tw déng nay dang dwoc dp dung vao céng trinh dap dang Phai Vong, tinh Bdc
Kan, Viét Nam.

Tir khoa: Cira van tw ldt, co cdu dong mo, hé lo xo.

Summary: Claple valve gates have many advantages in regulating water level but it is difficult
to avoid impact and vibration when operating, not able to work automatically. In this paper, an
automatic on-off support system has been proposed basing on the principle of force balance and
indoor experiment.The installed automatic on-off system has been changed the claple valve gate
to a hydraulic automatic valve gate (the flipped claple valve gate) which works stably under
different conditions and meets requirements of water level regulation, flood discharge and saline
prevention. The research results showed that the automatic on-off system operates flexibly and
smoothly with its simple structure. It is easy to install and maintain, convenient for upgrading
and renovating because it is built-in. The automatic flipped valve gates are applied to the work
of Phai Vong dam, Bac Kan province, Vietnam.

Key words: automatically flipped valve gates, on-off structure, spring system.

1. PAT VAN PE NGHIEN CUU d6 giam chi phi quan 1y van hanh.
1.1. it van dé Tuy vy, cic cira van ty dong lat: i) thuong bd

Ctra van ty 14t dwoc tmg dung phd bién trong  tri truc quay khoang 1/3 chiéu cao ctra, dong
cic cong trinh thuy loi thuy dién dic biét véi  chdy dugc chay qua ca trén va dudi ctra 1am
cac cong trinh dang nudc voi cot nude khong  cho cac thanh phan lyc ciing nhur tinh todn gip
cao hodc trong cac cong trinh tran su ¢d. Uu  nhiéu khé khan; ii) qua trinh lam viéc thuong
diérn n’(X)i bat 91713 loai hinh cwra van nay 1a Cf’ sdy ra rung dong manh; iii) khong cé kha nang
thé khong ché muc nudc ¢ mot do cao nhdt 13y viee ty dong; iv) Chua dugc ap dung phd
dinh, khi myc nudc ting ctra van ty dong mo
dé ha thdp muc nudc nhung khéng can tac
dong cua con ngudi hodc may moc thiét bi, do

bién. Vi vy can thiét phai nghién ctru ctra van
ty 1at c6 hé thdng hd trg déng mé tu dong va
két cau phu hop dé khic phuc nhitng nhugc
diém nay.
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cong nghé hé thong dong mé tu dong cho cira
van ban lat dé didu tiét, thay thé cac dap dang
c¢b dinh, phai tam v.v. Cong nghé nay rét linh
hoat trong viéc tu dong dang dau nude va thao
lii dot ngot ma khong can sy dicu khién cua
con nguodi, mat khac gidi phap nay ciling don
gian, d& dang thi cong, lip dat va c6 thé giir
nguyén tiét dién long dan khi thao .

1.2. P& xuit cira van ban lat ty dong
1.2.1. Hinh thirc két ciu

Pé khic phyc nhitng nhugc diém cia cira van
hién c6 va d& van chuyén lap dit, ching toi da
tién hanh nghién ciru va dé xuat mot loai hinh
ctra van ban 1at ty dong mdi voi dac diém st
dung hé¢ théng 10 xo truc khuyu dé tao md men
do trong lwong ban thin (mdé men chéng l4t),
truc quay duoc bd tri ¢ dudi day cira 1at. Mo
hinh mt cum ctra van ban lat ty dong duogc
cho ¢ Hinh 1 va 2.
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Hinh 2: Céu tao cira van ban It tw dong

CAu tao mdt cum cira van ban lat tu dong g@)m
cac bd phan: (1) Ban mit; (2) Suon chéng; (3)
Truc quay; (4) Truc khuyu; (5) Thanh truyén;
(6) Lo xo; (7) Hop k¥ thuat

1.2.2. Nguyén ly lam viéc

Cura van ban lat tu dong lam viéc theo nguyén
Iy thay d6i ap luc nude thuong lwu va do cimg
tuong duong cua hé 10 xo F=f(Ki); khi mo
men do ap lyc thuy dong, trong lugng ban than
clra 1at va ma sat & gdi quay 16n hon do cling
ctia hé 10 xo, ctra van s& dugc mé dén trang
thai can bang véi luc nén (kéo) cia hé 10 xo.
Khi ap lyc khong thay doi, Iuc nén (kéo) hé 1o
xo khong d6i thi goc mé ctra ciing khong thay
d6i. Khi mé men do ap luc thiy dong van con
16n hon lyc nén (kéo) cua h¢ 16 xo thi ctra van
s& dugc mo hoan toan (0 trang thai nim
ngang); khi luc nén (kéo) cia h¢ 10 xo 16n hon
mo men ap luc thuy dong, trong lugng cura lat
va lyc ma sat, ctra van s€ tu dong dong lai (¢
trang thai ding).

2. CO SO KHOA HOQC VA PHUONG
PHAP NGHIEN CUU

2.1. Co s6 khoa hgc

Céc nghién ctu vé cira van tu lat xuit hién
trén toan thé gidi, bat ngudn tir Ha Lan, sau
d6 dén Hoa Ky, Trung Qudc va cac qudc gia
khéc. Tai Trung Qudc tir nhitng nim 60 cia
thé ky 20 da nghién ctu cira van tu lat co
hinh thire kiéu gbi don ¢ dinh, bo phan gbi
d& dugc lap dat dudi vi tri 1/3 chiéu cao cira
(Hinh 3-a,b). Khi myc nudc thugng luu vuot
qua dinh ctra voi mot do cao nhét dinh, ctra
van mé theo hudéng d6 ra phia sau dén vi tri
nam ngang. Khi myc nudc thuong luu ha
dén day cira, ctra van ty dong quay vé vi tri
dong dé tiép tuc chirc ning chin nudc. Qua
nhidu nim cira van nay ting budc dugc cai
tién nhu thém co cdu can dé khic phuc rung
dong khi dong mo [1].
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(b)
Hinh 3: Cira van tu ldt kiéu géi don

Cho dén nay ctra van ty 1at thuong st dung
hinh thirc banh c6 lin khe dan huéng hodc
banh lin c6 thanh ndi (Hinh 4-a,b) [2],[3].
Tuy nhién trong thuc té khi cira van & trang
thai mé hoan toan, dé quay lai vi tri dong s&
gdp nhiéu kho khan, thuong sir dung thém hé
thdng xi lanh thuy luc dé day cira van vé vj tri
dong dong thoi gitip 6n dinh trong qué trinh
lam viéc.

Ban rong

Mé do

o | )

Ban dic
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Hinh 4: Cira van tw lgt kiéu banh lan, thanh néi

Theo Styles, S. W [4], loi ich cua vi¢c st dung
flap gate bao gdbm: Véan hanh 6n dinh & cac
diéu kién dong chay khac nhau, d cao muc
nudc duge duy tri, co thé duoc thiét ké va lép
dat trong vong mdt tuan va ting kha ning cung
cap nudc tinh linh hoat.

Theo Javier Cavazos [5], cho thiy rang loi ich
16n nhat ITRC flap gate 1a khong doi hoi strc
manh cua con nguoi dé van hanh. bay 1a mot
loi thé rat 16n dé kiém soat cac phan cua kénh
khong c6 dién (Cavazos, 2014).

Theo Doug Welch [6], ITRC flap gate co lgi
cho viéc duy tri muc nudc thuong ngudn, gitr
cho tham thuc vat trén kénh dit, vi cira van
duy tri muc nudc khong d6i va gitr cho loai
chudt khong dao hang trong cac kénh dit.

O Viét Nam ciing di nghién ctru va ap dung
loai hinh ctra van 1at ty dong vao mdt ) cong
trinh thuc t& dién hinh nhu coéng trinh thuy
dién Ta Loi 2, Lao Cai (Hinh 5). Tu nhitng
nam 70 Vién Khoa hoc Thuy lgi Viét Nam da
bit dau nghién ctru vé dap dang tu dong va ctra
van tu dong 1at va da ap dung cho nhiéu cong
trinh thuc té nhu: Cong trinh dap ding Cau
Nha (Thanh Hoéa); Pap Ba Tri (Kon Tum);
Cong trinh Lai Giang (Binh Dinh); Anh Trach,
Bau Nit (Quan Nam), Céng Bién Nhi, Phat
Diém, Yén Khanh (Ninh Binh) v.v. Song chua
dugc phd bién rong rii do va déap, rung dong
v.v [71,[8] va [9].
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Hinh 5: Cia van ty lat - Cong trinh
thuy dién Ta Loi 2, Lao Cai

V6i clra van tu 14t bang thiy lyc truc ngang
(tam truc dugc dat ¢ 1/3 chiéu cao cira van) so
dd cta van tu dong lat nhu Hinh 6 da dugc
mot sd tac gia di sdu nghién ciru:

Hinh 6: So' do tinh todn cira van truc ngang
+ Tran Pinh Hoi [8], dd dua ra cong thirc
tong quat tinh moé men ap luc va trong luong
cua van tac dung lén cura trong dic¢u kién ha
luu ¢ nudce.

Z M, =GH, - % sina, ) cotga,

H(rgsin' @, JH:GH, ~H,) M
-H; 3H, - H,)]
Trong d6 m6 men do &p luc nudce:
B .
LM, =(rsin’ 0 HIGH, -H) )

—H, BH, -H,)]

Tir (2) tac gia két luan rang XM,>0 clra mé va
YMi<0 ctra dong.

Tac gia ciing da kién nghi cong thirc tinh toan
thuy luc dong tac dung 1én mat trén ctra van tai
mot diém bat ky c6 dang:

3)

2
Ll =h. —m’h.. —h‘
Y 1 t h;

Trong do:

P; - 4p suat thity dong tac dung 1én cira van tai
diém M

hi - chidu cao cot nude tai diém can tinh toan
diém M

he - chiéu cao cot nudc tinh tir dinh cta

m - hé sb luu lwong dong chay qua dinh cira.

+ Tran Dinh Hoa [7] dd nghién ciru md men ap
luc nude tdc dung vao ctra van theo thily dong
luc hoc va xac dinh thém thanh phﬁn mo men
can My trong cong thirc mé men tong quat (4)
do 4anh huong cua van téc dong chay va dua ra
phuong trinh (5) trang thai t&1 han ma tai do
ctra van chuyén dong tir dang mé sang dong:

Mo =M. +Ma+ M, =0 (4)
m’ h’

sino, h +Lsina,
h m’h}

sino, sin’a,

h L

In(————)+h,(=-L
(ht+Lsin0cn) t(2 %

DM, =kyB[

t

_hf )L - L.~

)

L’sina, L
p= %

1
——L)]+—C,pBLsin’> a
2 3 t)] 2 dp n

L
v? (E -L,)+(G,L,-G,L,)cosa,

Trong do:

ki - Hé s6 co hep bén.
Cq- HE sb can;

V - Van tdc dong chay;
p - Mat d§ ctia nudc.

+ Nguyén Ngoc Nam [10] di nghién ctru ap
sudt thiy dong tac dong 1én cira van clape khi
dong chay dudi canh ctra van trong diéu kién
cot nudce thip nhu so d6 Hinh 7:
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Hinh 7: So' do tinh ap sudt thity déng lén
ctra van clape

2
P_Hfp W
y H, 2gd

Vi - Van toc trung binh ctia mét cat qua diém i
trén mat cua;

(6)

Hy - Khoang cach thiang dung tir diém i t6i
muc nudc ngang thuong luu;

H, - Khoang cach thing dung tir tdm dién
tich phang qua diém i t&i myc nudc ngang
thuong luu;

Ngoai ra c6 mot sb tac gia nghién ciru va phan
tich thanh phﬁn lyc tac dung 1én cura van ty lat
c6 truc tim quay duoc b tri 1/3 chidu cao cira
dé dua ra qué trinh dong, mé cira van trén co
sO quy luat thuy tinh.

2.2. Phuong phap nghién ciru

Phuong phép nghién ciru bang 1y thuyét, sir
dung mo hinh toan (Ansys) dé tinh toan va Mo
hinh vat 1y dé kiém chimng.

2.2.1. Ly thuyét tinh todn

a) So do hé thong dong mo cira van

- P6i voi hé 16 xo chiu kéo: Trudng hop niy
nhu Hinh 8a.

Lo xo chju kéo

Hop ki thuat

(a) H¢ 10 xo chiu kéo
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- P6i voi hé 16 xo chiju nén: Truong hop niy
nhu Hinh 8b.

Hop Ky thuat Ao | Loxochiunén o

(b) H¢ 10 x0 chiu nén
Hinh 8: Sor do hé thong dong mé cira van
ban lat ty dong
Trong bai bdo nay chung tdi tinh toan cho
truong hop hé thng 16 xo chiu nén (do 16 xo
chiu nén dugc san xuat pho bién trén thi truong).
b) So dé cdu tao va cdc thong sé co ban
- So'dé cdu tao:
T tinh toan va kiém tra, khi hé 16 xo chiu kéo
la ddm bao k¥ thuat nhu so d6 hinh 8.a.
Dbi v6i so dd tinh toan cho trudng hop hé 10
xo chiu nén, ciu tao hé théng doéng mo dugce
diéu chinh nhu hinh 9. Truc ban 1& O ¢6 dinh,
tryc ban 1& A chuyén dong quay quanh tdm O,
thanh AB c6 thé xoay tu do.

Hinh 9: So' d6 cdu tao hé thong déng mo
cira van ban ldt ty dong

- Thong so co ban:

Lix - chiéu dai 16 xo (m)
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Kix — d0 cing cta hé 10 xo (kN/m)

B — bé rong cira van (m)
Hy — chiéu cao ban chin ctra van (m)
Gy — trong lugng ban chin cira van (kN)

G — trong luong gia tai (kN); c¢6 thé co hoic
khong, dat trén hodc dudi tuy diéu kién

e — khoang cach tir trong tdm ban chin cira van
dén tam O (m)

01 — gbéc nghiéng truc khuyu so véi phuong
dung (do)

02 — goc nghiéng cia thanh truyén so voi
phuong ngang (d0)

Li— chiu dai tryc khuyu (m)

Ao — d0 nén ban dau cia 16 xo (m)

L3 — khoang cach theo phuong dung tir vi tri 10
xo B dén tryc ¢ dinh O (m)

L4 — khoang céach theo phuong ngang tir vi tri
160 xo0 C dén truc cb dinh O (m)

H — chiéu cao ¢t nude trude cira van (m)

Fs — lyc ma sat & tdm truot va hop k¥
thuat (kN)

Fio, Fia— md men can do ma sat & cac 0 truc
quay (kNm)

o — gbc md cura van so voi phuong ding (d9)

- So do lyc:

Khi b6 qua ma sat & 6 truc quay va ban dan
hudng vo1 hop k¥ thuat [1][4], theo so d6 Hinh
9, quan hé gitra d§ cing h¢ 10 xo vdi ap luc
nudce tac dung vao ban mat ctra van nhu sau:

+ Luc dan hdi caa 10 xo khi chiu nén ban dau
Ao (kN)Z

Fixo = Kix.Ao (7)

+ Luc doc vao thanh AB (kN):

Fag = (Fixo-Fs).cos(02) (8)

+ Luc tac dung vudng gdc vao thanh OA (kN):
Fa = FaBcos(01+02) 9)

+ Mo men dan hdi cua 16 xo dbi véi truc quay
O (kN.m):

Mixo = Fa.Li (10)

+ Téng md men can dbi voi truc quay O do
dan hoi cta 16 xo (kN.m):

Moc = Mo + Fio + Fa + (Ga + Gy.e (1)

+ Tong md men gay lat doi véi truc quay O do
ap lyc nudce (kN.m):

Mog= [(ynxHxH/2)x(B/2)]x(H/3+H, — H) (12)

Khi Mo > Moy clra van & vi tri thing ding
(goc a = 0); khi Mog > Mo. cira van xoay vé
phia ha Iuu. Dé x4c dinh d6 nén ban dau cia 1o
x0 Ao, liy MOc = MOg.

2.2.2. Mé hinh todan

- Gidi thiéu phan mém ANSYS: ANSYS c6 kha
ning md phong tiép xuc giita cac vat thé véi
hé s6 ma sat bat ky, lién két 16 xo (hinh 10)...
Pbi véi lién két 10 xo trong két cau c6 thé st
dung phan tir COMBIN14 véi hai tham sb dic
trung 1a d6 ctng k va hé s6 can Cv.

kG

Hinh 10: Phan tir COMBIN14

- Xay dung moé hinh cira van: Do ctra van lam
viée dbi xirng nén chi xay dung % mo hinh cira
van. Céc vi tri ¢6 dinh thay bang cac lién két
dé giam khdi lwrong mo hinh tinh toan nhung
van dam bao do chinh xac. Cac vi tri tiép xtc
tai cac 6 truc dugc md phong théng qua phan
tir tiép xtic voi hé sb ma sat tiy y. Cac kich
thudc va vat lieu ché tao cira van dugc mod
phong thong qua tham s dé co thé d& dang
cho viéc thay d6i. M6 hinh phan tir hiru han hé
thong két cdu xem hinh 11,
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ANSYS
R16.0

SEP 23 2019
14:02:11

Hinh 11: M6 hinh phan tir hitu han

- Kiém tra ds tin cdy cua mo hinh: Xac dinh
dd nén ban du cua hé 10 xo cho mot truong
hop kich thuéc ctra van L1 = 0,18m; L3 =
0,145m; L4 = 0,25m; Hy = 1,0m; B=2m; H =
0,875m; 61 = 50°% Lix = 1,0m; Gy = 2,93kN;
Ggt = 0,93kN; do léch tam e = 0,107m; Kix =
103,95kN/m; bd qua hé s6 ma sat tai cac b
truc. Két qua tinh todn chuyén vi va luc nén
trong h¢ 10 xo xem hinh 12 va 13.

ANSYS

R16.0

sEP 23 2018
14:03:42

DAP BAN LAT TU DO

Hinh 12: Chuyén vi tong thé ciia két cdu
ANSYS

STEP=1 R16.0)
sve =1 sE@ 23 2019
D1 Lazoase
v

LINE STRESS

-2.76725

-2.76713
DAP BAN LAT TU DONG, Klx=103.S5KN/m, D1x0=0.1070m, HV=1.0m, HN=0.875m, B=2.0m

Hinh 13: Luc nén trong lo xo

Két qua so sanh khi tinh toan bang giai tich va
bang phan mém cho ¢ Bang 1.
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Bang 1: Bang so sanh két qua tinh toan

Tinh toan Sai
Tham so (“{1a1 ANSYS | s6
tich
Po nén trudc ban
dhu ciia he 1o x0 Ag | 01040 | 01070 12,39
Luc dan hdi cua
hé 16 x0 Fixo (kN) 10,8588 | 11,0688 | 1,93

Nhdn xét: Khi tinh todn d§ nén ban dAu cua hé
10 x0 v6i ciing mot diéu kién cho thdy két qua
tinh todn bang giadi tich va bang phan mém
ANSYS c¢6 su chénh nhau véi sai s6 nho dudi
3%. Su chénh Iéch nay 1a do khi tinh toan bang
giai tich da bo qua nhiéu yéu t6 va chi xét dén
thanh phan lyc theo mdt phuong va chiéu dai
thanh L2, goc nghiéng 0> 14 c¢6 dinh khong phu
thudc vao do nén ban dau Ao nén gia tri nhd
hon so véi tinh todn theo bai toan khong gian
bang phan mém ANSYS. Vi vay c6 thé n6i mo
hinh tinh toan l4p bang phan mém ANSYS
dam bao dg tin cay.

2.2.3. M6 hinh vat ly

Do diy 1a budc dau nghién ctru méi véi hé
thong dong mo cho ctra van ban 1at truc day
khi két hop thuy dong luc va co khi ché tao,
chiing t6i da tién hanh thi nghiém mé hinh vat
1y trén md hinh phang, ty 1€ 1:1.

» Muc tiéu cua thi nghiém

+ Kiém tra nguyén 1y lam viéc ty dong dang
nudc va thao 1l cia ctra van;

+ Kiém tra diéu kién lam viéc (can bing) giita
thuy dong luc va do cliing cua hé 10 xo;

+ Péanh gia d¢ nhay va sy rung dong khi ctra
van van hanh;

Thi nghiém tién hanh véi cac Iuu lwong, muc
nude thugng luu khac nhau, muc nude ha luu
tu do.

= Xdy dung mo hinh

+ MO hinh ctra van ban lat ty dong xay dung dat
trong mang kinh rong 1m, cao 2mdai 16m.
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+ Cira van ban lat duoc lam bﬁng bé tong cbt
thép M250 c¢6 kha ning lip ghép théo roi (dé
dang ldp dat va thay dbi chiéu cao, tai trong...).

+ Hop k¥ thuat cho hé thong dong mé duoc
thiét ké tinh toan bang phin mém 3D
Solidworks, Autocad va dugc tinh toan bang
phin mém ANSYS (hinh 14).

Thiét ké ban dau:
+ Kich thudc ctra 1at BxH=1x0,5m,;
+ Do cling h¢ 10 xo Kix=60KN/m.

Hinh 14: M6 hinh mang kinh thi nghiém
cura van ban ldt

3. KET QUA NGHIEN CUU

3.1. Két qua nghién ctru hé thong déng mé
trén mo hinh toan ANSYS

= Truong hop 10 xo chiu kéo (Hinh 8a):

Khi cira van & vi tri thang dtmg 10 xo khong
lam viéc; khi ctra van bit dau chiu ap luc
nude, ban mit cra van c6 xu hudng quay
quanh truc ¢b dinh O vé phia ha luu, 10 xo
cling dong thoi chiu kéo chdng lai mdé men do
ap lyc nudc gay ra.

Véi d6 cing 10 xo nhét dinh, tuy thudc chiéu
cao cdt nudc tdc dung ma ban mat ctra van co
d6 mo khac nhau va khong & vi tri thing dimg
(hoic mdt goc m& ban dau) nhu mong mudn.

Song trén thi truong loai 10 xo chiu kéo it dugc
san xuat (khong co san), day ciing 1a nhuoc
diém cua hinh thic nay.

= Truong hop 10 xo chiu nén (Hinh 8b):

Truong hop ctra van lam vi¢éc véi hé 10 xo ¢
trang thai chiu nén; khi ctra van bat dau chiu
ap lyc nudc, ban mat ctra van cd xu hudng
quay quanh truc c¢b dinh O vé phia ha luu, 10
xo ciing ddng thoi chiu nén chéng lai mé men
do 4p luc nudc giy ra. Dé giit cira van ludn &
vi tri thing dtng (hoic mot goc md ban dau)
khi ¢dt nude trude cira van nho hon hodic béng
cOt nuoc thiét ké, tao cho hé 10 xo mot bién
dang nén ban dau (Ao) di dé can bang md men
do 4p luc nudc thiét ké gy ra. Khi muc nudc
trude cla van 1on hon muc nude thiét ké, cira
van moéi dich chuyén. Nhuoc diém cua so do
ndy 13 ma sat truc 10 xo véi tAm chén (tai diém
B) 16n d& bi ket, thanh truyén AB khong c6 tac
dung v6i hanh trinh lam viéc cua ctra van do
lam goc 0; thay ddi 1on va chiéu dai ban dau
cua hé lo xo 16n.

Pé khic phuc nhuoc diém nay, chiung toi di
nghién ctru, dé xuét hinh thirc két cau nhu Hinh
15 va so dd tinh toan nhu Hinh 9 & trén, lya
chon nay lam co ciu dong md don gian hon va
giam quy mo hop k§ thuat. Dong thoi dé tang do
linh hoat cta ctra van, bd tri thém gia trong &
dinh hodc & d4y cira van dé giam d6 nén ban dau
cta 10 xo, c6 lgi khi lya chon ¢ot nude tac dung
vao clra van trong qud trinh dong md.

Hop ky thugt

Hinh 15: So' d6 nguyén Iy lam viéc cia cira
van ban ldt tw dong swr dung hé théng lo xo
chiu nén (phuong an chon)
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3.2. Két qua nghién ctru bing thue nghiém

Vi viée luc chon so d6 va céc kich thude vé
ctra van ban 1at nhu trén, gid thiét muc nuée
thuong luu thiét ké bang dinh cira lat
(Z11=0,5m) dé xem xét kha niang van hanh ty
dong ctia hé thong.

Trang thai tich nudc ban dau: O trang thai
ban dau (khong c6 nudc thuong luu), ban
1at can bang véi trang thai ban dau cua hé 1o
X0 & trang thai dong (thang dung), khi cho
muc nudc thuong lwu ting dan dén 3/4
chiéu cao ctra 14t thi cira bat diu chuyén
dong mo vé phia ha lvu; khi myuc nudc
thugng luu dén dinh ctra (doéng van cip
nudc) thi ctra 1at dat dd mé a=20° va duy tri
6n dinh véi muc nuéc thuong luwu
Z4=0,47m. Tiép tuc md nudc, cOt nudc
thuong luu Z; tdng 1€n, cdt nudc trén dinh
cua lat H; tang, ctra 1at mé vdi goc mo 16n
hon (xem céc Hinh 16, 17 va 18).

Hinh 17: Po mo ciea van a=35°

[ KHOAHOC

CONG NGHE

Hinh 18: Po mo ciea van a=50°

Trén mo hinh da xac dinh cac gia tri cot nudc
thuong luu, trén dinh ban lat quan hé véi do
mé clra va xac dinh t6 hop luc tic dung giy
mé cura tuong ung voi do cliing ctiia hé 10 xo va
cling xem xét trang thai ban dau lam viéc cua
béan 14t va dd mé tdi da theo so' dd Hinh 19.

‘\M

Hinh 19: So do thi nghiém cwa van ty lat
o: d0 mo ctra (do)
Zi: cot nude thugng luu (m)
Hi: c6t nude tac dung dinh ctra (m)
Li: chuyén vi ngang cira 1at (m)
Pi: chiéu cao ctra 4t (m)

T hop lyc tdc dung vao cua lat va hé 10 xo
theo d6 md ctra tir 0+90° nhu Bang 2, Hinh 20:

Bang 2: Két qua do lwc déng mé

o(d0) ﬁﬁ) F(kn) | o(do) ?ﬁ) F(kn)
0 0,000 | 0,00 40 0,081 | 4,86
5 0,001 | 0,06 45 0,093 | 5,58
10 0,009 | 0,54 50 0,105 | 6,30
15 0,018 | 1,08 55 0,122 | 7,32
20 0,029 | 1,74 60 0,133 | 7,98
25 0,040 | 2,40 65 0,145 | 8,70
30 0,054 | 3,24 90 0,250 | 15,00
35 0,066 | 3,96
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Tir két qua ¢ Bang 2, néu mudn ctra van thing
ding thi can d§ nén trude cua 16 xo 1a 1,74kN.

16.0

P

14.0
/

12.0
10.0

; =
| -

4.0 1
2.0 ]
0.0 4—=="

0 10 20 30 40 50 60 70 80 S0
P mé civa van (d6)

Lure tac dung F(KN)

Hinh 20: Quan hé giita do mo va lyc dong mo

Trong qué trinh thi nghiém chung toi diéu
chinh myc nudc tang giam dot ngot (tic 1a luc
tac dung vao ban lat thay ddi dot ngot), ban lat
cling lam viéc theo trang thai dong mé lién
tuc, khong gy ra rung dong, rat ém.

- Lap quan h¢ thyc nghi¢m gitra luu luong voi
cot nude thugng luu Z;, cot nude dinh cua Hj,
chuyén vi ngang ctra L va d6 ha thip cira P;
khi d6 q=f(Z,H,L,P) nhu Bang 3, Hinh 21.

Bang 3: Két qua thi nghiém theo
cac do mé cira

a(dd q Zim | Him | _
(m2/ Li(m) | Pi(m)
) ) )
s)
0,00 | 0,50 | 0,00 0,50
0 0
0 0 0 0
0,00 | 0,47 0,46
20 0,001 | 0,171
2 0 9
0.019 | 0,49 | 0,00 0,45
25 0,211
8 4 3
0,041 0,06 0,43
30 0,517 0,25
5 3
0,102 | 0,54 0,28
35 0,108 0,410
0 7
40 | 0,157 | 0,55 | 0,142 10,321 | 0,38

5 3
0,32 ] 0,58 0,38
50 0,215 0,321
7 7 3

Nhu vay, qua trinh lam viéc ctiia ctira van ban
lat ty dong thy rang: Khi luu luong (q) ting
thi cOt nudce tac dung Ién ban 1at (H) tang, song
myuc nudc thuong luu (Z) gan nhu duy tri &
trang thai cot nudc thiét ké ban dau (6n dinh),
su chénh léch dao dong cdt nudc trung binh la
nho khoang 4,58% véi gid tri nay trén thuc té
14 chdp nhan duoc.

(m)
0.7

0.6 - e

0.5 7/—"""’"

0.4 I -~

0.3 /’h’_..-—-
0.2 ('/'
0.1 ,‘-"/

0.0

|
[

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

——q~H —s—q~Li —s—q~Pi ——q~Zi d(m?/s)

Hinh 21: Quan hé q=f(Z,H,L,P)

3.3. Ap dung vio cong trinh dip ding Phai
Vong, tinh Bic Kan, Viét Nam

- Hién trang cong trinh: Pap Phai Vong xa
Phuong Vién, huyén Chg Pon duoc dau xiy
dung va ban giao dua vao st dung ndm 1992.
Pap cao 1,0m, két ciu dép 1a bé tong cbt thép
dang thanh mong. Muc ti€u la dang nude vao
kénh tudi va thao 1. Hién tai thuong luu dap
bi bdi lap dén cao trinh miat dap, cira xa bi bit
kin (khong van hanh déng mé duogc); than dap
bi bong tréc, xam thyc gay thAm thau 16n, tai
vi tri tiép giap giira than dap va sn tiéu ning
bi x61 sdu; san ti€u nang d4 hoc xay bi bong
troc mat va v, x61 1 sau ha luu tiéu nang.
Dap c6 nguy co mét an toan cao va khong dam
bao hiéu qua khai thac (Hinh 22).
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Hinh 22: Hién trang cong trinh dap Phai Vong

Vi vdy, can phai stra chita, khic phuc dé
dam bao sy hoat dong 6n dinh, an toan cho
cong trinh.

- Stra chita ning cip dap Phai Vong:

+ Gia ¢d, boc lai toan bd than dap, bﬁng BTCT
M200, da 1x2, t=15cm, nang cao trinh dinh
dap 15 cm so véi dinh dap cil.

+ Giit nguyén bé tiéu ning cii, pha d& tuong
ngudng bé, gia ¢ bé tiéu ning bang mot 16p
BTCT M200, d4 1x2 day 20cm trén nén da
xdy mit bé.

+ Lép dat hé théng cira van ban lat ty dong
thay thé phai chin nudc tai ctra xa (rong 2m,
cao 1m). H¢ théng ctra van ban lat ty dong sau
khi tinh toan, ra chon gém cac thong s6 thiét
ké nhu sau (xem bang 4):

Bang 2: Cac thong s6 tinh toan ap dung
cho cong trinh dap Phai Vong

- HE THONG KY |DON|THON
cUAVAN | HEU | VI | GsO

Chiéu cao clfa

1 Hv m 1,00
van
Chiéu cao cOt

2 i H m 0,875
nUGCc
Bé rOng clfa

3 B m 2,00
van
Chiéu dai truc

4 , L1 m 0,18
khuy
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5 |Khoang cach L3 m | 0,145

6 |Khodng cach L4 m | 025
D& cling hé 1o

7 Kix | kN/m|{ 103,95
X0

8 |Chiéudaildoxo | Lix m | 1,00
Goc nghién .

9 g: J 01 do 50
truc khuy
Trong IUGng

10 |thép Gv kN 2,20
ban mat
Trong IUGNng bé

m| s Gat kN 0
téng gia tai
Do 1éch tam

12, . e m 0,107
ban mat

13 |Masat & trucO | FtO | kNm 0

14 [MasatOtrucA | FtA [ kNm | O
M.sat tam truct

B Fs | kN 0
va hOp
DO nén ban

16 | . Ao m | 0,127
dau

Tu két qua tinh toan, lya chon 4p dung cho
cong trinh thyc té dap Phai Vong nhu Hinh 23.

20
=2 =
= 4
9[ 228 201
- +—+
;g:\\ 4 BICT M209, DA 12

&
L T T R s
ST ate e eiatelie  "Uatalolybabaloh,
R R R RN AR A RARR

1000

Hinh 23: Cwa van ban lat tw dongdp dung
vao dap Phai Vong, tinh Bac Kan
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4. KET LUAN

Hé thong déng mé cho cira van ban lat truc
day 1a mot két cau méi 1an dau tién dugce dé
xuat khi két hop giita thity dong luc va co
khi ché tao (4p lyc thuy dong va dan hdi cua
hé 10 x0) dé van hanh. V& nguyén tic két cdu
nay co thé tao ra cdt nude co chiéu cao khac
nhau tuy thudc vao dé cing ctua hé¢ 10 xo.
Qua thi nghiém mé hinh c6 thé khing dinh
vé nguyén 1y 1am viéc cua loai cira van ban
1at nay 1a hoan toan dung dan, lam viéc hoan
toan ty dong, chu dong, linh hoat trong viéc
dang nudc va thdo i nhanh, c6 tinh kha thi
cao va ¢ kha niang ap dung vao thuc té.

Cua van ban 14t dang nay cé nhitng uu
diém sau:

1) Do 6 truc dugc dit dudi day ban lat nén

TAI LIEU THAM KHAO

vi¢c tinh toan don gidn hon so vdi cac ctra van
lat trude day;

2) Lam viéc hoan toan ty dong, chu dong, linh
hoat khong can sy di€u khién cua con ngudi;

3) bong mo nhe nhanh, khong gay rung dong,
ludén duy tri, 6n dinh myuc nude thuong luu;

4) Khi théo i c6 thé ndm sat day, khong anh
huong nhidu dén mat cit ty nhién nén khong
gy bién hinh long dan va giai phap tiéu ning
sau cong trinh s€ don gidn;

5) C6 két cau don gian, dugc gia cong ché tao
san nén thuan tién cho thi cong lép dat; gia
thanh ré.

6) Pa duoc ap dung vao cong trinh thyuc té
bat dau trién khai thi cong trong thang 10
nam 2019.
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