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NGHIEN CUUDAP BAN LAT TU PONG BANG THU'C NGHIEM

Giang Thw, Nuyén Viét Hung, Nguyén Tién Hai
Vien Khoa hoc Thuy loi Viét Nam

Vii Hoang Hung

Truwong Dai hoc Thuy loi Ha Noi

Tém tit: Bai bdo gioi thiéu vé mét loai dap ban lat (dang cira van ty lt) truc dwoi lam viéc theo
nguyén Iy tw dong cin bang lhec dong mé dé ding nwée va théao lii. Pdy la két qud nghién ciru
mdi khi két hop thuy dong luc va co khi ché tao. Véi viéc sir dung hé lo xo dé tao mé men chéng
lgt nén ¢6 thé dap irng cdc muc mede khdc nhau khi sir dung 16 xo ¢é dé citng tirong dwrong, ddy
la wu diém chinh cia logi cira van ndy. Dang cira van ndy cé thé ché tao sdn theo tirng don
nguyén nén dé dang cho viéc vin chuyén, lip dét va thay thé.

Tir khoa: dap ban ldt, dap dang, cira van tw ldt

Summary: The journal introduce a type of hydraulic elevator weir (self-control flap gate)
operated automatically by pressure head in order to raise water level and release flood. This is a
new research result in the combination of hydraulics and mechanics. Using the spring system
aiming to generate anti-flap moments that can respond to different water level depending on the
hardness of springs, is the main advantage of this type of valve gate. This valve gate also could
be manufactured into separated units which are ready for conveying, installing or replacing.
Keywords: hydraulic elevator weir, self-control flap gate

1. PAT VAN PE cta mua phan bd khong déu trong nam. Do d6

Nhiéu nam tré lai ddy do anh huong cua thoi V€ mua mua dong chdy tap trung nhanh tao

tiét cuc doan cong véi su tac dong cla con thanh 10 c6 cuong suat lon véi tan suat thay

dbi lién tuc, song vé mua kho thi dong chay lai
hau nhu can kiét, chénh léch Iru lwong vé& mua
li va mua kiét (Quax/Qmin) Tat 16n co thé hanh
tram, hang nghin 1an, dic diém nay dan dén

ngudi, ngudn tai nguyén nudc ngly cang can
kiét nhét 1a ddi véi cac tinh trung du mién nai
phia Bic nudc ta; mia mua thi xiy ra I lut
thuong xuyén, mua khé thi han han kéo dai
anh huong truc tiép dén su phét trién ciing nhu
giy kho khian d6i voi doi séng cia nhan dan
trong vang. Céc tinh trung du mién nai phia
Bic thuong ¢6 diém chung 1a: Dién tich dét tu
nhién rong, ngudi khong déng, mat dé phan bd
dan cu khong dong déu; dién tich dét canh tac
it song lai phan tan, nho 1¢ chu yéu tép trung &
cac thung ling ven song sudi; cac séng sudi co
dia hinh Iong dan hep d6 dbc 16n; ché do thuy
van dong chay phtc tap do chiu anh hudng

tinh trang dap dé xdy va ciing dé v&. Chinh vi
thé ma cac cong trinh thiy loi & mién nui
thuong ¢6 quy md nho nhung nhicu vé sd
lwong va dién hinh dang cong trinh dap dang+
kénh din 1a phd bién nhdt chiém khoang
70+80% [6], qua do6 thdy rang nhu cau d6i voi
cac dap dang mién nui 1a rat 16n. Ciing do cac
dic diém trén nén qui mo cong trinh dép dang
thuong nho, chiéu cao dap dang thudng tir
1+3m (c6 thé dén 5; 6m, thuong 1a dap kién cb
do Nha nudc dau tu xdy dung).
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Ma khac, trén hé théng song subi mién nai,
cac h¢ thong thuy 1oi nho it dugc dau tu xay
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dung vi suat dau tu 16n (thuong dan tu lam),

cac cong trinh ngan song, sudi liy nuéc phuc
vu nong nghiép, nudi trong thiy san, cy trong
v.v thuong 1a cac dap dang, phai tam hoat
dong theo mua, dugc dau tu lai hang nam,
nhiéu khi khong cho phép dap lai béi bién hinh
manh mé& do dong chay Ii. Bén canh do giai
phép didu tiét béng ctra van, hodc dap ¢ dinh
¢6 chi phi 16n nhung hoat dong can su diéu
hanh cia con ngudi; trong diéu kién ving sau,
ving xa, lii trén cdc song sudi mién ndi 1én
nhanh, khong cho phép cac gidi phap van hanh
diéu tiét chu dong hoat dong hiéu qua, ma can
¢6 cong trinh linh hoat hon dé dép ng nhu
cau thuec té.

Trong bai viét ndy chung toi dé xuat giai phap
cong nghé dap ban lat tu dong (cura van ty 14t)
dé diéu tiét thay thé cac dap dang cb dinh, phai
tam v.v 1a Iya chon cho hi€u qué hon, vi cong
nghé nay rét linh hoat trong viéc ty dong dang
dau nuwdce va thao 1t dot n g6t ma khong can su
diéu khién cta con ngudi, mit khac giai phéap
nay ciing don gian, d& dang thi céng lip dit
va c6 thé giit nguyén tiét dién long din khi
théo 1i.

2. PAC PIEM PAP (CUA VAN) TU LAT

Ctra van ty 1at dugc ung dung phé bién trong
cac cong trinh thuy loi thuy dién dac biét voi
cac cong trinh dang nude vai cdt nude khong
cao hodc trong cac cong trinh tran sy c¢b. Uu
diém ndi bat cta loai hinh cira van nay la co
thé khong ché muc nudc & mot do cao nhat
dinh, khi muc nudce tang ctra van ty dong mé
dé ha thdp muc nuwéc nhung khong can tac
dong ctia con ngudi hodc may moc thiét bi, do
d6 giam chi phi quan ly van hanh. Ctra van tu
lat van hanh theo nguyén tac khi moé men do
ap luc thiy dong l6n hon moé men do trong
lrong ban than ctra van va ma sat & gdi quay,
ctra van s& duoc mo dén trang thai can bang,
Khi 4p lyc khong thay ddi, gdc mé cira van
cling khong thay d6i. Khi md men do 4p hrc
thily dong van con 16n hon thi cira van s& duoc

mé hoan toan (& trang thai nam ngang); khi
mo men trong luong ctra van 1én hon mé men
ap luc thuy dong véi lyc ma sat, clra van sé
dong lai (¢ trang théi dung)[3],[8].

3. MOT SO NGHIEN CUU VE CUA VAN
TU LAT

Thoi ky dau tir nhitng nam 60 cia thé ky 20
Trung Qudc di nghién ctru ctra van tu lat co
hinh thire kiéu gdi don ¢ dinh, bo phan gdi d&
duoc lép dat dwéi vi tri 1/3 chiéu cao cura
(Hinh 1, Anh 1). Khi muc nuéc thuong luu
vuot qua dinh ctra véi mot do cao nhét dinh,
ctra van mé theo huéng d6 ra phia sau dén vi
tri ndm ngang. Khi muc nudc thuong lwu ha
dén day cira, cira van ty dong quay vé vi tri
dong dé tiép tuc chirc ning chin nude. Qua
nhiéu nim loai ctra van ndy ting budc dugce
cai tién nhu thém co cdu can dé khic phuc
nhugc diém rung dong khi dong mé [9]. Cho
dén nay ctra van ty 1at thuong st dung hinh
thirc banh c6 lan khe dan huéng (Hinh 2) hoic
banh lan c6 thanh ndi (Hinh 3) [7],[10]. Tuy
nhién trong thuc té khi ctra van & trang thai mé
hoan toan, dé quay lai vi tri dong s& gip nhiéu
kho khin, thuong sir dung thém hé thong xi
lanh thuy lyc dé day ctra van vé vi tri dong
dong thoi gitip 6n dinh trong qua trinh lam
viéc (Anh 2).

Mb d&

Hinh 1: Cira van tw Idt kiéu gé'i don
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Hinh 2: Cira van tw Igt kiéu banh lin c6 khe
dan hwong

Ban rong

Swom chong
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Hinh 3: Cira van tu Idt kiéu banh lan
co thanh noi

Anh 1: Cira van tu 1dt kiéu géi don
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Anh 2: Gira van tu latkiéu bénh lan ¢ thanh noi

O Viét Nam, ciing d4 nghién ciru va 4p dung loai
hinh ctra van 1& tu dong vao mdt sb cong trinh
thyc té dién hinh nhr cong trinh thiy dién Ta
Loi 2, Lao Cai (Anh 3). Tir nhitng ndm 70 Vién
Khoa hoc Thity loi Viét Nam d4 bét dau nghién
clru vé dap dangtu dong va ctra van ty dong lat
va dd 4p dung cho nhiéu cong trinh thyc té nhu:
Cong trinh d3p dang Cau Nha (Thanh Hoa); Pap
Ba Tri (Kon Tum); Cong trinh Lai Giang (Binh
Dinh); Anh Trach, Biu Nit (Quan Nam), Cong
Bién Nhi, Phat Diém, Yén Khanh (Ninh Binh)
v.v. Song chua duoc phd bién rong rdi do va
dap, rung dong v.v[1][2][5].

Anh 3: Cira van tw It - Cong trinh thuy dién
Ta Loi 2, Lao Cai
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Véi clra van tu lat bang thiy luc truc ngang
(tam truc duoc dat & 1/3 chiéu cao cira van) so
dd ctra van tu dong l1at nhu Hinh 4 da duoc
mot sb tac gia di sau nghién ciru:
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Hinh 4: So do tinh todn cira van truc ngang

+ Tran Pinh Hoi [2][4], dd dua ra cong thirc
tong quat tinh md men &p luc va trong luong
ctra van tac dung lén ctra trong diéu kién ha
luu ¢6 nude.

L
ZMD =G(H, - Esin o )cotga,

Hrg sin®a, JHIGH, —H,) M
—H, GH, —H,)]
Trong d6 md men do 4p luc nudc:

. B ., ) 3
ZMH—(ygsm o )H;GH,-H,) )

-H; 3H, —H,)]

Tir (2) tac gia két luan ring M >0 clra mo va
>M <0 cira dong.

Téc gia ciing d4 kién nghi cong thirc tinh toan
thuy lyc dong tac dunglén mat trén clra van tai
mot diém bat ky cod dang:

2
B h —men M 3)
'Y 1 t h

Trong do:

P; - 4p suét thily dong tac dung lén ctra van tai
diem M

h; - chiéu cao cOt nude tai diém can tinh toan
diém M

h; - chiéu cao c¢0t nudc tinh tir dinh ctira

m - hé s Iuu lwong dong chay qua dinh cira.

+ Tran Dinh Hoa [1] d4 nghién ctru md men &p
luc nude tac dung vao ctra van theo thuy dong
luc hoc va xac dinh thém thanh phén mo men
can M 4 trong cong thirc md men tong quat (4)
do anh hudng caa van tdc dong chay va duara
phuong trinh (5) trang thai toi han ma tai do
ctra van chuyén dong tir dang mé sang dong;

lb\u/lozlb\“/ln+1b\l/l[ld+ﬁg:(l) 4)
2 h3
> M, =k, yB[— L
sino., h,+Lsina,
h ’h?
YL~ L, ) et
sina, ~ sin“a,
h L
In(——)+h.(—-L 5
(ht+Lsinocn) t(2 ) )
L’sinoe. L

1
1 (=—-L,)]+=C,pBLsin’ a
2 (3 t)] 2 dp n

Vz(g— L)+(GL,-G,L,)cosa,

Trong do:

k; - Hé s6 co hep bén.
Cq-HE sb can;

V - Van téc dong chay;
p =Mat do cua nudc.

+ Han Qudc Trinh [4] d3 nghién ctru 4p suat
thuy dongtac dong Ién cura van clape khi dong
chay dudi canh ctra van trong diéu kién cot
nuée thip nhu so d6 hinh 5:

<~ 1 " {—- -ﬁ*\- --------
0 Bll
\A H, Y
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Hinh 5: So dé tinh dp sudt thiiy dong lén
cuia van clape

2
SolulE, - ©
v H, 2g¢
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V; - Van t6c trung binh ciia mat cat qua diém i
trén mat cira;

¢-He sb luu tdc;

H; - Khoang cach thing dung tir diém i toi
muc nudc ngang thuong luu;

H, - Khoang cach thang dirg tir tam dién
tich phiang qua diém i t6i muc nudc ngang
thuong luu;

Ngoai ra ¢ mot sb tac gia nghién ciru va phan
tich thanh phén luc tac dung 1én ctra van ty lat
¢6 truc tam quay dwoc b tri 1/3 chiéu cao ctra
dé dua ra qua trinh déng, mé cira van trén co
s& quy luat thuy tinh.

Cac dap tu lat hay ctra van ty dong lat: 1)
thuong bo tri truc quay khoang 1/3 chiéu cao
ctra, dong chay dugc chay qua ca trén va dudi
ctra 1am cho céc thanh phan luc cing nhu tinh
toan gip nhiéu kho khan; ii) qué trinh lam viéc
thuong say ra rung dong manh; iii) Chua duoc
ap dung pho bién. Ngoai ra khi md men do
trong lugng ban than cang 16n thi nang lyc tich
nudc trude cra van cang lon, vi vay ctra van
thuong dugc 1am bang bé tong do d6 kha nang
né nén khé van chuyén lép dat dac biét la
nhitng viing dia hinh phtrc tap. Vi vy can thiét
phai nghién ciru cai tién vat liéu va két cau phu
hop khic phyc nhitng nhugc diém nay .

4. PEXUAT PAP BAN LAT TU PONG
4.1. Hinh thirc két cAu

Dé khic phyc nhirng nhuoc diém ciia cira van
hién c6 va dé van chuyén lép dat, chiing toi da
tién hanh nghién cru va dé xuit mot loai hinh
dap ban 1at (ctra van 1at) méi voi dic diém sir
dungh¢ théng 10 xo truc khuyu dé tao mdé men
do trong luong ban than (md men chdén g lat),
truc quay dugc bd tri & dudi day cira 1at. M6
hinh mét cym dap ban lat ty dong duoc cho &
hinh 6 va hinh 7.
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Hinh 7: Cdu tao ddp ban gt

CAu tao mot cum dap ban lat tuy dong gém cac
bd phan: (1) Ban mat; (2) Suon chéng (3)
Truc quay; (4) Truc khuyu; (5) Thanh truyén;
(6) Lo xo0; (7) Hop k¥ thuat

4.2. So d6 ciu tao va nguyén Iy lam viéc

- Nguyén ly: Dap ban lat tu dong lam viéc theo
nguyén ly thay d6i 4p lwc nudce thuong luu va
do cung tuong duong cua hé 10 so F=f(ky,); khi
mo men do ap luc thiy dong, trong lugng ban
than ctra 1at va ma sat & gdi quay 16n hon do
cing cia hé 1o xo, ctra van s€ dugc md dén
trang thai can bé‘mg vo1 luc kéo cua hé 10 xo.
Khi ap lyc khong thay doi, luc kéo hé 16 xo
khong d6i thi goc mé cira ciing khong thay
d6i. Khi mé men do 4p lyc thiy dong van con
16n hon luc kéo cua hé 10 xo thi ctra van s€
dugc mo hoan toan (¢ trang thai nam ngang);
khi luc kéo cia hé 10 xo 16n hon mdé men ap
luc thuy dong, trong lugng ctra lat va lyc ma
sat, cira van s€ dong lai (¢ trang thai ding).
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- So dé cdu tao: Pap ban 1at cho & hinh 8.
Truc quay O cb dinh dudi day cira lat, truc ban
1¢ B chuyén dong tinh tién theo phuongngang,
truc ban 1¢ A chuyén dong quay quanh tam O.

Hinh 8: So do cdu tao dap ban lat
- Théng s6 co ban:
Ly, — chiéu dai 10 xo (m)
Kix — D9 cirng cia hé 10 xo (kN/m)
H — chiéu cao myc nudc trude cira van (m)
B — Bé rong cira van (m)
L,, L,— chiéu daitruc khuyu Vélthanhtruyén (m)

0, — goc nghiéng truc khuyu so voi phuong
dirng (d9)

0, — goc nghiéng cta thanh truyén so véi
phuong ngang (d6)

AL, — d0 dan dai cua hé 160 xo (m)
- So dé le:

Khi b6 qua ma sat & cac 6 truc quay va ban
dan huéng voi hop ky thuat [1][4], theo so dd
hinh 8, quan hé gilta d6 cting hé 10 xo véi ap
lyc nude tac dung vao ban mat nhu sau:

- M6 men ap hrc nuée dbi véi tam O (kNm):
Mo = [(y..HH/2)(B/2)](H/3) (7)

- Luc tac dung vao thanh AB (kN):
Fa=Mo/L, ()

- Luc doc vao thanh AB (kN):

Fap = Facos(0,-0,)

- Lyc tac dung vao 10 xo tai B (kN):

FB = FABcosez (9)
- b6 ctrng ctia h¢ 16 xo (kN/m):
Kix = Fg/ALj (10)

5. THI NGHIEM MO HINH

Do day 1a buéc dau nghién ctru méi v6i déap
ban 1at tu dong khi két hop thay dong luc va
co khi ché tao, ching toi dd tién hanh thi
nghiém trén moé hinh vat Iy trén mo hinh
phing, ty 18 1:1.

Mucti€u cua thi nghi¢m la:

- Kiém tra nguyén Iy lam viéc ty dong dang
nudc va thao I cua dap ban lat;

- Kiém tra diéu kién 1am viéc gitra thity dong
luc va do ciing cua h¢ 10 xo;

- Kiém tra tra danh g4 d6 nhay va su rung
dong khi dép ban 14t van hanh;

Thi nghiém tién hanh véi cac cip luu luong,
muc nudce thugng luu khac nhau, muc nude ha
Ivu ty do.

5.1. Xay dung mo hinh

- M6 hinh dap ban lat duoc xdy dung trong
mang kinh rong 1m, cao 2m dai 16m.

- M6 hinh d3p tu 1at duoc gia cong bang thép
CT3, cira lat dugc dic bang bé tong cot thép
M250 c¢6 kha ning lip ghép thao roi dé thay
d6i chiéu cao cira van (hinh 6,7).

- Hop ky thudt cum dau mbi dap ban lat duoc
thiét ké tinh toan bang phan mém 3D
Solidworks, Autocad va duoc tinh toan béng
phin mém ANSYS.

Thiét ké ban dau:

+ Kich thudc ctra 1at BxH=1x0,5m;

+ D§ day ban 14t dang hinh thang; day 0,1m,
trén 0,05m

+ L,=0,15m; L,=0,15m; 6,=20°; 6,=5°;

+ Chiéu dai 10 xo L,=0,4m;

+ Do cung hé 10 xo K;,=60KN/m.
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5.2. Két qua thi nghiém

Véi viée luc chon so dd va cac kich thude vé
dap ban lat nhu trén, gia thiét muc nudce
thuong lwu thiét ké bang dinh cua lat
(Z71=0,5m) dé xem xét kha ning van hanh ty
dong ctia hé thong.

- Trang thai tich nuéc ban dau: ¢ trang thai
ban dau (khéng c6 nudc thuong luu), ban lat
can bang v&i trang thai ban dau cia hé 10 xo0 &
trang thai dong (thiang dung), khi cho muc
nuéce thuong luu ting dan dén 3/4 chiéu cao
ctra 1at thi cra bat dau chuyén dong mo vé
phia ha luu; khi myc nude thugng luu dén
dinh ctra (d6ng van cip nuéc) thi cira lat dat
d6 mé a=20° va duy tri 6n dinh v&i muc nudce
thuong luu Z;=0,47m. Tiép tuc mé nudce, cit
nudc thuong luu Z; tang I€n, cft nudc trén
dinh cta 1at H; tang, ctra lat mé véi goc mo
16n hon (xem cac Anh 4,5.6)

M 45

Anh 5: Pé mé cira van a=35°
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Anh 6: D6 mé cira van a=50°
Trén mo6 hinh da x4c dinh cac gia tri cft nudc
thuong luu, trén dinh ban lat quan hé voi do
mé cira va xac dinh t6 hop lyc tac dung gy
mo cura tuong ung voi do cing cua h¢ 10 xo va
cling xem xét trang thai ban dau lam viéc cia
dap ban lat va do mo tdi da theo so d6 Hinh 9.

(0]
/777777777
Hinh 9. So dé thi nghiém ddp ban ldt

a: do mé cura (d9)

Z1: ¢t nude thuong luu (m)

H;: ¢t nudc tac dung dinh ctra (m)
Li: chuyén vi ngang cira 1at (m)

Pi: chiéu cao ctra 14t (m)

- T6 hop luc tac dung vao cira 1at va hé 1o xo
theo d6 mo ctra tir 0+-90° nhur Bang 1, Hinh 10:

Bang 1. Két qua do lwc déng mé

| AK, | AK,

a(do) (m) F(kn) | a(dd) (m) F(kn)
0 | 0.000] 0.00 | 40 |0.081] 4.86
5 1 0.001] 006 | 45 [0.093] 5.58
10 | 0.009] 0.54 | 50 | 0.105] 6.30
15 | 0.018] 1.08 | 55 Jo0.122] 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] 3.9
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Do mé cira van (d6)

Hinh 10. Quan hé gitta do mo va lyc dong mo

Trong qua trinh thi nghiém chung t6i diéu
chinh myc nudc tang giam dot ngodt (tuc la luc
tac dung vao ban lat thay ddi dot ngdt), ban lat
cling lam viéc theo trang thai dong md lién
tuc, khong giy ra rung dong, rat ém.

- Lap quan hé thuc nghiém giira luu luong voi
cdt nude thuong luu Z;, cdt nude dinh cira H;,
chuyén vi ngang ctra L; va do ha thép cua P;
khi d6 a=f(Z,H,L,P) nhu Bang 2, Hinh 11.

Béng 2. Két qua thi nghiém theo cic dd mé cira

a@do) | 9 | zi(m) | Hi(m)| Litm) | Pim)
(m~/s)
0 |0.000]0500]0000] 0 [o0.500
20 | 0.002 | 0.470 [ 0.001 | 0.171 | 0.469
25 [ 0.019 | 0.498 | 0.004 | 0.211 | 0.453
30 | 0.041 | 0.517] 0.065| 0.25 | 0.433
35 | 0.102 | 0.540 | 0.108 | 0.287 | 0.410
40 | 0.157 | 0.555| 0.142{ 0.321 | 0.383
50 | 0.327 [ 0.587] 0.215] 0.383 | 0.321
(m)
0.7
06 | | | L
05 V”‘x’/
0.4 | '

03 +
0.2
0.1

0.0

0.00 0.05 010 0.15 0.20 0.25 0.30 0.35

—+—(qQ~H —a—qg~Li q(m?fs)

q~Pi =—s—q~Zi

Hinh 11. Quan hé q=f(Z,H,L,P)

O day do diéu kién cdp nude khong du, do do
d6 mo tbi da ddi v6i dap ban 14t ¢ goc a=50°,
song nhan thay néu tiép tuc tang luu lwong thi
ban lat s€ md hoan toan.

Nhu vdy, qua trinh lam viét cua dap ban lat
thdy rang: Khi luu luong (q) ting thi cot
nudc tdc dung lén ban lat (H) ting, song muc
nudc thuong Iwu (Z) gan nhu duy tri & trang
thai cot nude thiét ké ban dau (0n dinh), sy
chénh léch dao dong cot nudc trung binh la
nho khoang 4,58% véi gia tri nay trén thuc
té 1a chép nhan duoc.

6. KET LUAN

Pap ban lat 1d mot két chu méi lan dau tién
duoc @& xuat khi két hop giita thiy dong luc
va co khi ché tao (ap luc thuy dong va hé 1o
x0) dé van hanh. Vé nguyén tic két cu nay c6
thé tao ra cot nude co chiéu cao khac nhau tiy
thuoc vao do cung cua hé 10 xo. Qua thi
nghiém mo hinh c6 thé khang dinh vé nguyén
ly lam viéc cua loai dap ban 14t nay 1a hoan
toan dang dan, 1am viéc hoan toan tuy dong,
chu dong, linh hoat trong viéc dang nudc va
thao [ nhanh, c6 tinh kha thi cao va c6 kha
nang 4p dung vao thuc té.

Pap ban 1at ¢6 nhirng wu diém sau:

1) Do 6 truc duoc dat dudi day ban lat nén
viéc tinh todn don gidn hon so véi cac cira van
lat truoc day;

2) Lam viéc hoan toan ty dong, chi dong, linh
hoat khong can su diéu hanh cta con n guot;

3) bong mé nhe nhanh, khong gy rung dong,
ludn duy tri, 6n dinh myc nudc thuong luu;

4) khi théo 1ii ¢6 thé nim sat day, khong anh
hudng nhidu dén mat cit tw nhién nén khong
giy bién hinh long din va giai phap tiéu ning
sau cong trinh s€ don gian;

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

Tuy nhién trong thuc té , mudn xac dinh chinh
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Xac can thir nghi¢m thuc té dé lya chon do bay mot sb né chinh vé dap ban lat thong qua
cirng 1o xo phu hop. thi nghiém, phan tinh toan két cdu va mot sd

Trong khudn khé bai viét, chiing toi chi trinh

cac thong sb thuy luc s& dé cap vao dip khac.
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