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NGHIEN CU'U ANH HUONG CUADAO PONG MUC NUGC
TRONG QUA TRINH CHUYEN TIEP DEN KET QUA
PHAN TiCH KET CAU THAP DPIEU AP-AP DUNG
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Vién Thuy dién va Nang lwong tdi tao

Tém tat: Thiy dién nhd, nhat la thiy dién dang dwong dan cé dp dang diroc dau tw xdy dwng
nhiéu tai Viét Nam, déi véi dang thuy dién nay viéc xdy dung thap diéu dap (TPA) la can thiét dé
ndng cao chat hrong diéu chinh t6 may va han ché dp liec nwée va trong qud trinh chuyén tiép to
may. Viéc xac dinh hop ly kich thwoc va két cdu ciia TPA sé mang lai hiéu qua kinh té cho du dn
do vay can dwoc phan tich luva chon mot cach chinh xac. Hién nay khi phan tich két cdu TPA,
ngueoi ta thuwong coi dp hee mede trong thdp la dang dp lee thiy tinh ma khéng xét dén sw dao
dong cua muc nudc trong TPBA. Trong bai bao nay, nhom tac gia tap trung nghién cuu anh
hiéng cia dao dong muec mede dén két qua phdn tich két cau ciia TPA. M6 hinh bai todn dwoc
xdy dung cé xét dén anh hiréng ciia méi truong xung quanh dén TPA.

Tir khéa:Tram thiiy dién, thdp diéu dp, dp luc thiiy tinh, dao dpng muc nwéc, qud trinh
chuyén tiép.

Summary: Small hydropower, especially the pressure-driven hydropower is being invested
heavily in Vietnam. For this form of hydropower, the construction of a surge tank is needed to
improve the quality of the process of transfer unit and reducing the water hammer pressure in
the transient process. The determination of size and structure of the surge tank will bring
economic benefits to the project so it should be analyzed and selected carefully. Nowadays, when
analyzing the structure of the surge tank, it is often considered that the water pressure in the
surge tank is hydrostatic pressure type without taking into account the fluctuation of water level
in this. In this paper, the authors focus on the effect of water level fluctuations on the structural
analysis of the surge tank. The model is constructed taking into account the influence of the
surrounding environment on surge tank.

Keywords:Hydroelectric plant, surge tank, hydrostatic pressure, water level fluctuation,
transient process.

1. GIO1 THIEU

Thuy dién nho va dac biét 1a thay dién duong
dan c6 ap duoc xdy dung kha nhidu & Viét
Nam. Déi v6i dang cong trinh ndy, mot trong
nhirng hang muc trén tuyén ning luong (TNL)

Ngay nhan bai: 30/52017
Ngay thong qua phan bién: 20/8/2017
Ngay duyét dang: 21/12/2017

chinh 1a thap diéu ap. Téac dung chinh cia
TPA la dam bao 6n dinh trong qua trinh vén
hanh t6 mady va giam 4ap luc nudc va trong
duong éng ap luec.

Viéc xdy dung thap diéu 4p va dwong dan c6
ap chiém mot ty trong gia thanh twong déi 16n
trong xay dung cong trinh thay dién, viéc chon
hinh thire két ciu, kich thude TDA hop Iy ¢o ¥
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nghia quan trong, anh huéng dén gia thanh va
sy lam viéc an toan cia cong trinh. bé chon
duoc kich thudc, két cau TDA hop 1y ngoai
viéc tinh toan thuy luc xac dinh myuc nudc
trong thap, con phai thong qua tinh toan két
cau xic dinh trang thai ungsudt bién dang ciia
TDA. Hién nay khi phén tich két cau ddi vai to
hop tai trong co ap luc nude trong TDA, bai
toan duoc chon la bai toan tinh vé1 muc nude
trong thap thuong chon 1a myuc nude 16n nhat.
Két qua ciia phuong phap nay chua phan anh
dugc trang thai lam vi¢c cua thap khi muc
nudc dao dong trong TDA.

Do do, viéc nghién ctru anh hudéng dao dong
myc nude dén trang thai ung suat trong TDA
¢6 v nghia 16n, gop phan vao viéc luc chon
hop 1y két cau, tiét dién 6n dinh kiéu thap, kich
thudce thép diéu p cho tram thuy dién.

Noi dung bai bdo nady, nhom tac gid di xay
dung thuat toan dé xac dinh dao dong muc
nudc trong TDA trong cac trudong hop chuyén
tiép nguy hiém nhét, tir d6 sir dung két qua dao
dong muc nudc trong TDA dé “gan” vao bai
toan phan tich két cau TPA.

2. MO HINH TOAN

DPé giai quyét bai toan, hai moé dun tach roi
nhau dugc thuc hién song song, do la:

- Phan tich dao dong muc nudc trong TDA;

- Phan tich két cdu ctia TPA khi xét dén dao
dong muc nudc trong TDA.

2.1. Tinh to4n dao djng mucnudc trong TDA

Muc dich ctia budc nay la dé xac dinh ra muc
nudc cao nhat, thip nhét ciing nhu dao dong
muc nuoc trong TPDA trong cac truong hop
chuyén tiép khac nhau. Dé khong lam sai 1éch
két qua tinh toan ma van dam bao két qua tinh
toan c6 do tin cdy, trong bai bdo nay di tinh
toan trong hai treong hop: cat tai toan bd nha
may dé xac dinh muc nudc cao nhit trong
TDA va tang tai to may cudi cing dé xac dinh
muc nudc thap nhat trong TDA.

Xét so dd bai toan dao dong muc nudc nhu
trong Hinh 1 v6i hai truong hop tinh toan: cét tai
toan bd vatang tai tdo may cudi cung

Hinh 1: Sordo mé ta dao dong murc nuwoc
trong TDA

- Trudng hop cat tai: Khi cit tai dot ngot, luu
lugng qua tuabin giam tu Q, dén Q.. Do quéan
tinh ciia dong chay, luru lrong vao dudng him
dan nudc van 13 Q,, nhu vdy s& co mot tri sb
lru lwong AQ = Q,-Q, don vio TPA, lam
cho muc nuée trong TPA dang 1én dan, tir do
chénh léch muc nude giita thuong luu (tai ho
chira) va trong TDA giam dan. Nhung do quan
tinh cia dong chay, muc nudc trong TDA
khong ngiing & muc nudc tuong ting véi luu
lwong Q, trong dudng hdm ma van tiép tuc
dang 1én tham chi cao hon cd muc nudc can
bang véi muc nude thuong lru. Sau d6, dé can
bang vé mat thiy lwc, nude phai chay nguoc
tro lai vé thuong luu, myc nude trong TDA ha
xubéng. Nhung ciing do quan tinh muc nudc
trong TPA lai ha xuéng qua mtrc can bang va
dong chdy lai phéi chay vao thép. Cir nhu vay
muc nudce trong TDA dao dongtheo chu ky va
tat dan do ma sat cua cong trinh dan nuée va
TPA. Cubi cing muc nudc trong TDA ding &
muc nude dn dinh méGi ung voi luu lugng Q..

- Truong hop tang tai: Khi luu lugng qua
tuabin tang dot ngdt muc nude trong TDA ha
xudn g dén trj s6 Z i, va ciin g dao don gtét dan
nguoc lai v6i trudng hop cat tai.

Pé x4c dinh dao dong muc nudc trong TPA,
hai phuong trinh co ban duoc sir dung gdm
phuong trinh dong luong va phuong trinh can
bang lwu lwong
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AQ = At.gL—Fh.(z “h) ()

h

AZ= M= (Q"-Q) @)

tda
Trong do:

+ g La gia tdc trong truong ldy g = 9,81
(nvs”)

+ Fp,: Dién tich duwong ham truéc TPA;

+ L, Chiéu dai duong hdm trude TDA;

+ Fia: Dién tich TDA;

+ Z: Bién d6 dao dong muc nude trong TDA;

+ At: Budc gioi than tinh toan; chon

r = 2g, {eaflis

Chu ky dao dong v i
+ Tan s giao dong cua muc nude trong thap

. r

5T (radss)
+ hy: Tén théat cot nuée trong dudng him va
TPA; h,=h,,+ h,
Trong do:
+ hyo: La ton thit duong dan trudec TDA;
hwo: hc]n+ hd+ hc+ hv
+ hgp: La ton that cuc bo tai ctra 1dy nudc;
L. Qld

cln_écln' 2

2g.F

+ hyg,: La ton that cot nudc chay vao va ra khoi

Q[q
2.g th

TDA; h,y, =C .-

+ hg: La ton thit ma sat doc duong dan;

L .
hy=.2n Lol |Q§|
d, 2.gK

+ h.: La ton thé cuc bd tai duong dan;
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QJQ
hd Zéc' | |2
2.g.F
+ hy: La ton thét cot nude luu tde trén duong
dan; hv:%
2.g.F

% Trong truong hop cat tai (xac dinh muc

nudc cao nhit trong thap didu ap).

- Muc nudc trong hd 1&a MNDBT ngit dot

ngdt toan by phu tai, dé thién an toan bo qua

ton that cot nuée tir hd dén TPA, coi muc

nudc ban dau trong TDA bang MNDBT ¢

thuong luu.

- Gia sir cit tai toan bo: Co Q.= 0

- Thay QED= 0 vao phuong trinh (2) ta dugc

hé phuong trinh sai phan trong truong hop

TTD dong tirc thoi hoan toan:
.K

AQ, = At.%.(z “h,)  (3)

h

VS
AZ = - At——.(Qy) (4)

tda

Khaitrién haiphuongtrinh (3) va (4) xac dinh duoc:

F
Qd,tﬂ = Qd,t+ At'gL . '(Zt+1 - hw, t+1) (5)

h

Zy=Z- ar R

tda

(6)

¢ Trong truong hop tang tai (xac dinh muc
nudc thap nhét trong thép diéu ap).

- Muc nuée trong hd 1a MNC, t6 may thir n-1
dang 1am viéc véi cong suat dinh myc thi ting
tai to may n tir khong 1én dén cong suit dinh
murc, ¢ tinh dén ton that ¢t nude tu thuong
lru dén TPA, myuc nréc ban dau trong thap
diéu ap thap hon muc nudc thuong lvu mot
doan 1a h,,, (m)

- Gia sir tang tai toan bo: Co Q"= Q>

- Thay Q;”=Qu,
duogc hé phuong trinh sai phan trong truong
hop TTD téang tai tirc thoi.

vao phuong trinh (2)
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AQ, = At. gL (Z-h,) (7)
2Z=Mo-(@ Q) )

ida
Khai trién hai phwong trinh (7) va (8) xac dinh
duoc:

9)

w, t+1 )

F
Qd,t+1 = Qd,t+ At-%(zm -h

h

Z. . =7+ At.—

(Qllia)x Qd t+1)

Lap bang tinh todn trén bang tinh trong
Microsoft excel dé tinh thir dan: gia thiét Z*
tinh Q, va h, sau d6 gin Z¥, cho Z", dén khi
Z" = 7% thi ding lai.

(10)

Biéu D6 Dao Béng Muc Nude Trong TDA
(TH cdt tdi toan bé)

220
215

210

2Z(m)

205
200

195

1000 1500 2000

ts)

Hinh 2: D6 thi dao dong muc nwoc trong
TPA truwong hop cdt tdi

Biéu Db Dao Dong Mye Nude Trong TDA
(TH ting tai)
200 -

198
196 +
194
£ 192 -
190 -+
188 |
186 -

184 +

0 500 1000 1500

t(s)

2000

Hinh 3:Dé thi dao dong muyc nuoc trong TbA
truwong hop tang tai

2.2. Phén tich két ciu TDA

Trong phan ndy, bai bao str dung phan mém
phan tich két cau SAP2000, md phéng TPBA
dang m6 hinh 3D trong hai truong hop: muc
nude trong TDA coi 1a tinh tdi va muc nude
trong TDA dao dong khi ¢6 qué trinh chuyén
tiép t0 may. Trong pham vi bai bao nay, viéc
phan tich két cau dugc xem xét trong truong
hop tai trong co ban.

2.2.1. Cac lyc tac dung lén TDA

+ Trong Iwrong ban than két cau: Trong luong
ban than trong SAP2000 duogc tinh ty dong
thong qua viéc khai bdo trong luong riéng cia
bé tong,

+ Ap Iyre nude (4p Iuc nude ngdm, p hre nude
trong thdp) duoc xdc dinh thong qua cong
thtrc:

P =y, .H (T/m’); trong do:

v, : La trong lugng riéng ctia nudc; vy, = 1
(T/m’)

H: La chiéu cao cot nudc tac dung (m)

Trudng hop xét dén dao dong murc murdc trong
TDA, trong SAP2000 chophép str dung mé phong
theo phén tich lich str-thoi gian.

+ Ap luc dit cha dong do khdi dat dap tac
dung lén thap duoc xac dinh thong qua cong
thire (cot khoi dat dap du lon d€ sinh ra &p lyc
dat cha dong):

P,=y.Hk_ (T/m’) ; Trong dé:

y(T/m3) Dung trong cta dét ddp, trén myrc

nudc ngam lay dung trong ty nhién, dudi myc
nude ngam liy dungtrong dy noi.

H : Chiéu cao 16p dat ddp (m)

k.: La hé s6 4ap

C

lyc dit chu dong;
kc=tan2(45-—)

¢ : La goc ma sat trong cia dat ddp
Thong thuong him va TPA déu duoc dit
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trong nén da t6t (IIA, 1IB) nén su twong tac
cua khéi da '16p dia chét IIA va IIB voi TPA
s& duoc gan bang lién két 10 xo co do cimg16n
v6i hé 6 luc khéng dan héi ctia nén duoc tinh
theo cong thirc:

KfK% (Kg/em?) ; trong do:

K:Lahésd khangnén cua nén d4;

r,: Laban kinh ngoai ctia vo TDA phén thanthép;
r’y: Laban kinh ngoai ciia vd TDAphén hong can.
+ Ctra vao hong thép lién két ngam voi him

dan nudc.

',-L-m:.-

1

Hinh 4:So do ngoai luc tac dung léen TDA
2.2.2. Céc t6 hop tinh todn
T6 hop 1: Nha may gip su cd phai cat tai dot
ngdt ca 2 to may 6 MNDBT khi d6 muc mrée
trong TPA 1a myc nudc 16n nhat cong ép luc
dat ddp, bo qua anh huong cia nude ngam.
T6 hop 2: T6 may 1 lam viéc binh thuong,
tién hanh ting tai t6 mdy 2 & MNC trong
thap, khi d6 muc nudc trong TDA 1a muc
nuée thip nhat cong 4p luc nude ngdim cong
ap luc dét dap.
T hop 3: Nha may gip su cd phai cat tai dot
ngdt ca 2 to may 6 MNDBT khi d6 muc nurée
trong TDA giao dong tat dan theo thoi gian
(xem Hinh 2) c¢dng dp luc dat dap, bo qua anh
hudng ciia nude ngam.
2.2.3. Quy wéc phirong chiéu ciia cic hé truc
toa do trong SAP2000

KHOA HOC

| CONGNGHE |

Pé xem dugc cic thanh phan Gng sudt cla
TDA trong SAP2000 can quy wdc phurong
chiéu ctia cac hé truc.

+ H¢ toa do téng thé: OXYZ, cac truc toa do
vudng goc voi nhau va hop thanh mot tam
dién thuan. C6 hé toa do tong thé.

+ Hé toa do dia phuwong mdi nut, ph?m tir déu
co h¢ toa dia phuong cta no, cac truc cua hé
toa dg dia phuong duogc ky hiu la: 1, 2, 3.

Véi phan tir tam vo (Shell):

+ Tryc 3 (mau xanh): La truc phap tuyén véi
phan tir ;

+ Tryc 2 (mdu trang): Hudng theo chiéu +Z
hodc +Y (khi phan tir thang dimg) ;

+ Truc 2 va 3 hop thanh mat phang thang ding
song song voi truc Z namngang) ;

+ Tryc 1 (mdu d6): Nam ngang song song vi
mat phang (XY).

H¢ toa do dia phuong cua nut (1, 2, 3) song
song véi cac truc (X, Y, Z) cua h¢ toa do
tongthe.

Face & Top (+3 face)
Face 5. Bottomn (-3 face)

Axis.

it n

Four-ode Quadrilateral Sheldl Element Three-Node Triangular Shell Element

Hinh 5: Quy wdc phirong chiéu hé toa dé dia
phirong phan tir shell

3. AP DUNG KET QUA NGHIEN CcUU
CHO THUY PIEN SUOI CHAN 1

Bai toan dugc 4p dung tinh todn cho tram
thity dién Sui Chan 1. Cong trinh thiy dién
Suéi Chan 1 nam trén Sudi Chin (Nam
Chan), thudc dia phan xa Lang Giangva Nam
Dang huyén Van Ban tinh Lao Cai, c6 toa do
dia ly nhu sau:
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— Toado dialy tuyén dap: 104°12'25" kinh do
Pong, 22°06'43" vi 46 Béc.

— Toa d6 dia Iy nha may: 104°13'1" kinh do
Pong, 22°07'31" vi d6 Bic.

Tuyén dép cach duong qubc 16 279 khoang 3
km va cach trung tam huyén Van Ban khoang
8 km rat thuan tién cho cong tic thi cong va
van hanh.

Céng trinh thuy dién Subi Chan 1 duoc xay

dung véi nhi€ém vu khai thac dong chay trén
Subi Chan, két hop dang dap va tan dung cot
nudc dia hinh dé phé dién. Nhiém vu chi yéu
cua cong trinh la phét dién véi cong suét 27,0
MW va dién luong trung binh hang nam Eo =
109,8.10° KWh.

3.1. Cac thong s diu vao

Cac thong sb co ban ctia TPA duoc thé hién
trong Bang 1 dudi day:

Bang 1: Thong s6 co ban ciia TDA

STT Hang muc Don vi Kich thudc
1 Cao trinh dinh thap m 220
2 Cao trinh ddy thép m 184,5
3 Duong kinh hong cén m 4,8
4 DPuong kinh ngan thap m 12
5 Chiéu day bé tong thap m 0,8+1,5
6 Muc nudc cao nhat m 2181
7 Muc nudc thap nhat m 186,40
8 Cong suat lap may MW 32
9 Luu lugng 6n nhat qua nha miy nr'/s 60,26

Miat cat dién hinh ctia TPA duoc thé hién trong Hinh 6 dudi day:

(a) Mt cat ngang TDA

S bomy @11 42

(c) Mt cit 2-2

Hinh 6: Kich thwéc co ban TPA thity dién Suéi Chén 1
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Hinh 7: Mé hinh 3D thap diéu dp thiiy dién Suéi Chan 1

Céc chi tiéu co Iy ctia mdi truong dat da xung  thé hién trong cac bang 2 va 3 dudi day:
quanh va dac trung cta vat liéu lam TPDA duoc

Béang 2: Cac chi tiéu co 1y cia da

Céc chi tiéu DGiIA2 | DP6iIB | DOilIA | DéilIB
Dung trong tu nhién (T/m3) 1,8 2,64 2,67 2,67
Dung trong bdo hoa (T/m’) 1,9 2,65 2,68 2,68
Cuong do khang nén mau da kho gio (MPa) - 50 70 75
Cuong do khang nén mau da bao hoa (M Pa) - 45 65 70
Hé s6 Poisson - 0,3 0,25 2
Cuongd top /o (d0) 04/22 ] 0,7/35 | 08/39 | 0,9/42
khanggzt khoi Luc dinh C (Mpa) 004 | 025 035 | 045
Cuong do top /o (d0) 0,36/20] 0,62/32 ] 0,70/37 | 0,84/40
khéng cat be Luc dinh C (Mpa) 0,03 0,20 0,30 0,4
tong da
Bang 3: Dac trung vat liéu lam thap
TT Thong sb Bé tong M250 Pon vi
1 M6 dun dan hoi 2,45.10° T/’
2 Trong lugngriéng 2,5 T/m’
3 Heé sb Poisson 0,2
4 Hé s can 5%
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3.2. Két qua tinh tosn

Két qua tinh toan trong trudng hop c6 xét
dén dao dong myc nude trong TDA duge thé
hién trong céc hinh tir Hinh 8 dén Hinh 15
sau day:

|t

LB EEA WX/,

Lol d

- A

LOEOQ xR/

LZLLs

<

>4
e

4

ETEESETSNG 090 150 270 S0 4SS 630 7NN

B,
MIN=-3.568, MAX=0.336, Right Click on any Area Element for detalled diagram

MIN=-38.715, M&=1.803, Right Click on any Area Element for detailed diagiam

Hinh 8: Phé F11 irng véi tricong hop 2

- Lo

L WEDG @RS S

I Y

O

o

MIN=-1.478. Max=1.478. Right Click on any Area Element for detailed disgram

Hinh 9: Phé F22 irng vdi trieong hop 2

ot

D04 e~/

|«

S G o' 03 os om

I,
IM=-0.714, Max=1.867, Right Click on any Area Element for detailed diagram

oS5 s a2e EENEEE

Hinh 10: Phé M11 irng véi trieong hop 2

Hinh 11: Phé M22 irng véi trieong hop 2
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\Hinh 12: D6 thi F11 tai phan tir tam déy thap
theo thoi gian
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Hinh 13: D6 thi F22 tai phan tir tam day thap
theo thoi gian

w7 TIME ~Legend
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Hinh 14: D6 thi M11 tai phan tir tam ddy thdp

theo thoi gian
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Hinh 15: D6 thi M22 tai phan tir tam ddy thap
theo thoi gian

pé thay duoc anh huong cia dao dong muc
nudc dén ng sudt, bién dang thap dicu 4p

| KHOA HOC | CONGNGHE |
nhom tac gia lap bang so sanh két qua gitra
truong hop khong ké dén dao dong va trlrong
hop ¢6 ké dén dao dong murc nude. Két qua
nhu trong cic Bang 4 va Bang 9 sau.

Qua phan tich két cau thap diéu 4p nhan thay
phan tng ctia hé két cAu véi trudng hop muc
nude trong thap tinh va muc nude trong thap
dao dong la khong khac nhau nhiéu. Nguyén
nhan do tan s0 dao dongriéng cua thap diéu ap
16n hon rét nhiéu so v6i tan sb ciia ham 4p I
nudc bién d6i theo thoi gian.

Bang 4: Ni luc tai phén tir tim day ciia 2 truong hop

Trwdrng hop NGi lwe F11 F22 M11 M22
Pon vi Tonf/m Tonfim Tonf-m/im Tonf-m/im
Taitrong finh MN Vi tri (Area/Joint) 180/146 180/146 180/146 180/146
max Gia fri 2,858 3,650 16,609 7,537
Taitrong dong Vi tri (Area/Joint) 180/146 180/146 180/146 180/146
max Gia fri 7,937 -9,317 16,908 7,705
Bang 5: Chuyén vi nit tai phan tir tAim day ciia 2 trudong hop
Trwdng hop Chuyén vi U1 uz2 u3 R1 R2 R3
Ponvi mm mm mm Radians Radians Radians
Taitrong finh | Vi tri (ArealJoint) 180/146 180/146 180/146 180/146 180/146 180/146
MN max Gia tri 0,007481 -0,00132 -0,148 0,000027 0,00015 -4,3E-18
Taitrong Vi fri (Area/Joint) 180/146 180/146 180/146 180/146 180/146 180/146
ddng max Gia fri -0,019 0,003551 -0,079 0,000027 0,00016 3,57E-13

Vé néi lyc va chuyén vi, két qua trong hai
truong hop tinh todn ¢ trén khong khéac nhau
nhiéu, truong hop muc nudc trong thap giao
dong c6 16n hon truong hop muc nude tinh
I6n nhét trong thap. Xét vé mit an toan két
cau clia cong trinh thi truong hop tinh toan
dong c6 anh huong khong tét voi két cau hon.
Gia tri ndi luc cua trudong hop co xét dén dao
dong myc nudce chi 1on hon truong hop muc
nude tinh khoang 5% diéu nay ciinghop Iy vi

tan s6 dao dong ctia ham 4p e nudc nho hon
rét nhiéu tan sé dao dong riéng ciia thap, nén
anh hudéng déc tinh dong cua nudce lén ket
cau 1a khéng dang ké.

Biéu d6 phan bd noi luc theo thoi gan co
hinh dang gan tring véi biéu d6 giao dong
muc nude trong thap diéu 4p, diéu ndy ciing
chirng to su anh hudng cua dic tinh dong dén
két cAu 1a khong 16n.
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4. KET LUAN

Bai bao da gidi thi¢u cach xac dinh dao
dong muc nudc trong TPA trong qué trinh
chuyén tiép t6 mdy va viéc dua dao dong
myc nude vao md hinh SAP2000 dé mo
phéng anh hudng cia dao dong myuc nudce
dén két cau TDA.

Két qua phan tich lyc, m6 men, ing suét-bién
dang trong hai truong hop khéng xét va co
x¢ét anh hudng ctia dao dong myc nudc cho

TAI LIEU THAM KHAO

thay khong c6 sy sai léch nhiéu do tan s6 dao
dong riéng cua thap diéu 4p 16n hon rat nhidu
so voi tan sd cia ham ap luc nude bién dbi
theo thoi gian.

M6 hinh bai toan méi chi ap dungcho 01 TTD
Sudi Chan 1 nén két qua tinh toan xét dén anh
huong cia dao dong muc nudc trong TBA
chua 13 nét. M6 hinh bai toan can dugc kiém
nghiém cho cac TTD khic dé thiy rd duroc
muc tiéu cua nghién curu.
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