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UNG DUNG PHUONG PHAP HIBER-HUGHES-TAYLOR-u
PHAN TiCH KET CAU THAP PIEU AP CHIU TAI TRONG PONG

Nguyén Quang Hung
Truong Dai hoc Thuy loi

Tém tat: Thap diéu dp la mét trong nhitng hang muc quan trong trong hé thong nha mdy thiy
dién va nhat la doi véi cong trinh thiy dién nhé chii yéu ding hinh thirc khai thac kiéu dwong
dan. Két cau thap diéu ap dat ngam va cé muc nuwée trong thap thwong xuyén thay doi nham
dam bao diéu kién hoat dong on dinh cia tuyéﬁ dp luc nén diéu kién chiu luc tuong doi phuc
tap. NGi dung nghién ciru chii yéu cia bai bdo ndy img dung phwong phdp HHt-a tién hanh
nghién ciru tac déng cia dao déng muwc mede téi thap diéu dp. Thong qua do xdc dinh truong
ing sudt trong két cau thap diéu ap thay doi theo thoi gian iing véi dién bién muc nude thay doi
trong thdp theo diéu kién thic té nham cé nhitng vmg xir vé c¢ong trinh thich hop dam bdo diéu
kién kinh té ky thudt.

Tw khoa: Thap diéu ap, Chu ky, Ung sudt, Phan tir hitu han, HHT-o

Summary: Pressurized tower is one of the important items in the hydropower plant system and
especially for small hydropower projects, mainly using the type of path exploitation. The
structure of the imposing control tower and the water level in the tower is constantly changing to
ensure stable operating conditions of the pressure line, so the bearing conditions are relatively
complicated. The main research contents of this paper apply HHt-o. method to study the impact
of water level fluctuation on the pressure regulator tower. Thereby determining the stress field in
the structure of the pressurized tower structure changes over time in response to changes in the
water level in the tower according to the actual conditions in order to have appropriate
construction behavior to ensure economic conditions and Technology.
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1. PAT VAN PE [1]. Cac hinh thtc khai thac thuy ning c6 thé
dugc ké dén nhu: Xay dung dap tao cot nudc,
tdp trung cot nudc bing duong din va xay
dung dap két hop duong dan. Di véi loai hinh
tap trung cOt nude bang dudng dan: cot nudc
chii yéu do dudng dan tao nén. Vi loai hinh
ndy trén tuyén ap luc phai bd tri thap diéu ap
nham diéu hoa 4p lwc nham giam ap luc nude
va khi tang, gidam phu tai. Hang muc cong
trinh nay giup cho tua bin lam viéc 6n dinh, an
toan So d6 b tri dién hinh dugc thé hién trén
hinh 1 va qua trinh dao dong ctia muc nude
trong thap dugc thé hién trén hinh 2.

Viét Nam 1a mot quic gia c6 tiém ning thiy
dién kha 16n, tap trung & vung Ty Bic, mién
Trung va Tay Nguyén. Viéc khai thac ngudn
tai nguyén thién nhién quy gia nay s& gop phan
dam bao an ninh, an toan ning lugng qudc gia,
nhit 14 trong bdi canh cic ngudn ning luong
hoéa thach, nang lugng khong tai tao ngay cang
suy giam, can kiét, qua d6 ciing gbp phan
chuyén dich co cdu kinh té theo huéng ting ty
trong cong nghiép cua tinh trong khu vuc nay
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Hinh 1. So dé ddt thap diéu dp

1- Thap diéu dp phia thwong lieu; 2- Thap diéu
dp phia ha luu; 3- Nha may thuy dién; 4-
Puong ham dan nude; 5- Puong ong dp luc
ddn nuéc vao turbin

Hinh 2. So do dao dong mirc nude trong
thap diéu ap

Hinh 2 thé hién qué trinh giam tai dot ngot
turbin tir Qo xudng Q1. Do quéan tinh ctia dong
chay, lvu luong vao duong ham dan nudc vin
1a Qo, nhu vay s€ c6 mdt tri $6 luu luong AQ =
Qo - Qi chay vao thap, 1am cho muc nudc
trong thap dang 1én dan, tir d6 do chénh léch
muyc nudc gitta thuong luu (trong hd chia) va
trong thap giam dan, din dén van tdc dong
chay giam dan, do d6 Iuu lwong trong dudng
ham giam dan. Nhung ciing do quéan tinh cta
dong chdy, muc nude trong thap khong dung &
muc nudc tuwong ng voi luu lugng Qi trong
duong ham ma van tiép tuc dang 1én tham chi
cao hon cd muc nudc thugng luu. Sau do, dé
can bang thuy lyc nuéc phai chay nguge tro
lai vé thuong luu, myuc nudc trong thap ha
xudng. Nhung ciing do lyc quan tinh nd lai ha

xudng qua mirc nudc can bang va dong chay
lai chdy vao thap. Ct nhu vay, muc nudc trong
thap dao dong theo chu ky va tit dan do ma
sat. Cudi cung muc nudc trong thap dimg &
muc nudc O6n dinh méi tng véi luu lwong Q.
Chinh sy dao dong ndy dan tSi phat sinh tai
trong dong tac dong lén két céu thap dicu
ap.[2,3,4]

2. PHUONG PHAP NGHIEN CUU
2.1 Phwong trinh dong luc co ban

Phuong trinh co ban ciia bai toan phan tir hiru
han dudi tdc dung cua tdi trong dong [5] viét
dudi dang:

(M, i, §, +[C, fad}, + K, fau, |, =
~{aP} +{aF | (1)

Trong do:

[M] and [K] lan luot 1 ma tran khdi luong
va ma tran cing phan tir; [C] 12 ma trdn can
Rayleigh 1a ham sb tuyén tinh cta ma tran
khdi lwong [M] va ma tran cing [K], {AP} 1a
véc to gia tang ndi luc, {AF} la véc to gia
tang ngoai luc, {Au} la véc to gia tang
chuyén viare the incremental displacement
vectors; Chi s6 n biéu thi budc thoi gian.
Phuong phap Newmark B sir dung khai trién
taylor thu dugc [6]:

.. 1 I . 1
{A”}nzw{ }_@{u}_ﬁ{ b o
=0 ), -0y, -0 2Py
i}, =, =2 i, 252
Trong do:

At 1a sb gia thoi gian, va P 1a cac tham sb cua
phuong phéap. Phuong trinh (1) ¢6 thé duoc
giai bang phwong phap Newmark, phuong
trinh (1) duoc viét lai thanh
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Trong do:

At 14 s6 gia thoi gian, § va B 1a cac tham s6 cua
phuong phap va chi s6 t biéu thi mot budc
thoi gian.

2.2. Phuwong phap giai.

Khi gidi phuong trinh dong luc (1), thuong
dung phuong phap Newmark-B véi khai trién
taylor dugc quy dinh boi cong thiace (2). Tuy
nhién khi gidi phuong trinh (3) phuong phap
ndy van con han ché do khong thé dong thoi
dat dugc ca d6 chinh xac vé thanh phﬁn cao
tan ciia ton hao ning luong va do chinh xac
clia nghiém giai phuong trinh. Hiber va dong
nghi¢p (1977) da dua ra phuong phap Hilber-
Hughes-Taylor-o. [7,8] dé giai quyét van dé
nay. Phuong phéap nay dung 3 tham s a. P.

X 1 1
Y, v6i diéu kién —ESaSO,}/=5(1—2a),

doi voi bai toan tuyén tinh,

ﬂz%ﬂ—aY,

khong nhitng 6n dinh v6 diéu kién ma dbi véi
thanh phﬁn cao tan cua lyc can con dat duoc
d6 chinh xac bac 2, d6i véi thanh phan thip
tan thi nhitng hién twong di thuong dwong dbi
it hon so vdi cac phuong phap khac.

Dua vao phuong phiap Hilber-Hughes-
Taylor-a (HHT-a), phuong trinh (1) duogc
bién d6i thanh:

[M]{u},, +(1-)[CH{u},, -alCl{u}, +

(1+a)[Kp]{i} ., - o[Kpl{u}, +(1+ a){P},,
-a{Pin=(1+a){F},,, -a{F},

Q)

n+]

Doi véi mdi bude thoi gian déu tién hanh tinh
todn theo cac budc dudi day dé tim ra dugc so
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gia gia toc {Aii},,,. Tir d6 c6 thé tién hanh tinh

toan duoc sO gia chuyén vi, bién dang, Gng
suat ciing nhur ap Iyc 16 rong tai bude thoi gian
tinh toan:

[M], s {ATS; )

Trong do6 i 1a budce tinh 1dp thir i1 trong budc

=y (1)

tinh toan n.

=(1+){F},, —alF}, -[M1 i}, —(1-a)[ClHy,) (6)
—(1+0!)[K b, +olK, 1), —(1+ @) Py +aiPy,

n+l

[M15) =M1+ 1+ )ACT+ (14 @) JACTK, ] (7)

+(1+a)pAL’[K, 17
Trong do:
[Kr] Ma tran tiép tuyén cimg tong thé.

Tir phuong trinh (5) giai ra dugesd gia gia toc
{Aa}is1. Tién hanh diéu chinh lai chuyén vi,
van tdc va gia toc tai bude lap tiép theo:

{i} lr:rll = {ui} 221 + A{ﬁ}(i+l)
{fh = .+ 0 A ®)
() =, + Bl AC

{u} tinh téan

n+l

Dung két qua {u}i:p{u}i;ln
dugc tir phuong trinh (8) thay vao phuong
trinh (6) tinh duoc gia tri y(i+1) tai budc
tiép theo:

y =+ a){Fy,, - alFy, —[Mla}h Y -(1-a)[ClEL (9)
~(+a)[K, Muy, ) +alK, 1}, —(L+ )Py +alPy,

Diéu kién hoi tu:

Jagi

(i+1)

%
b

<e, (10)

n+l

((»H -

Tién hanh lip tir phuong trinh (6)-(9) dén
khi ndo théa mén diéu kién hoi tu (10) ddng
nghia v&i viée gidi xong bai toan tai budc
thoi gian n.

3. KET QUA VA THAO LUAN

Nghién ciru duge tién hanh v6i mot thap diéu
ap cu thé co cac dic trung nhu sau:
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Hinh 5. Két qua néi lirc truong hop
muc nwoc min 105.95 m

Bang 1: Két qua ndi luc thp diéu ap ing véi mue nuée tinh

0

100 200

400 %0

Times

Hinh 4. Dién bién myc nuéc dao dong
trong thap diéu ap

Hinh 6. Két qua néi liec truong hop
muc nwoc min 121.11 m

N6 luc MN=121.11 MN=105.95
Min Max Min Max
F11(T/m) 36.22 116.46 148.48 4225
F22(T/m) 1129.04 771 293.0 14.53
M11(T.m/m) -69.98 40.29 -48.59 34.37
M22 (T.m/m) -72.47 40.29 -50.3 34.37
V13 (T/m) -82.23 82.23 -56.53 56.53
V23 (T/m) -82.23 82.23 -56.53 -56.53
Bang2: Bang tong hop két qua ndi lwe thap didu 4p khi mue nuée dao dong
Gia tri F11 F22 Mi11 M22
/Vitri T/m T/m T-m/m T-m/m
Max
value 79.88 26.61 63.61 63.62
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Gia tri F11 F22 M11 M22
/Vitri T/m T/m T-m/m T-m/m
Area 2691 2160 2161 2187
/Joint /1297 /3 /5 /765
Min
value -96.55 -121.31 -88.64 -91.81
Area 2076 1615 2160 2082
/Joint /665 /217 /3 /705
Gia tri V13 V23 F12 MI12
/V1tri T/m T/m T-m/m T-m/m
Max
value 101.72 103.08 37.05 32.03
Area 2142 2152 2156
/Joint /799 /808 /707 2183/757
Min
value -103.05 -101.71 -35.02 -32.39
Area 2147
/Joint 2160/32 2134/790 /699 2192/773
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Hinh 7. Thay déi ndi lic thap diéu ap theo thoi gian

Qua phan tich két qua tinh toan céc thanh
phan noi lyc trong thap diéu ap nhan thdy
réng : cac thanh phﬁn ndi lyc theo phuong do
truc thap Fi1 va thanh phﬁn noi luc theo
phuong phap tuyén F»» trong truong hop
muyc nudc dao dong khong xay ra nguy hiém
so voi truong hgp muc nude tinh, Do vay
nén nghién ctru chi tap trung phan tich danh
gia sy thay doi cta cac thanh phan noi luc
khac nhu bang.

Bang 3: Chénh léch ndi lye khi xét dén dao
dong muc nuwéc trong thap diéu ap

K=Dbong/Tinh | Max value | Min value
Vi3 1.24 1.25
Va3 1.25 1.24
M 1.58 1.27
\Y b5} 1.57 1.27
M 1.49 1.51

4. KET LUAN

Thong qua viéc ung dung phuong phap HHT-
o phan tich g trang thai ing suat trong thap
diéu ap khi chiu tai trong dong do muc nudc
trong thap dao dong da nang cao do tin cdy cua
10i giai bai phan tich dong phi tuyén, giam
thiéu sai s6 ddi v6i cac thanh phin cao tan
trong phuong phap giai bai todn dao dong. Tur
nhitng két qua phén tich vé cac gi tri cuc tri
g suét xuét hién trong thap diéu ap chiu tac
dong cua muc nude dao dong da co thé thiy
rang hé s 1éch tai d6i véi bai toan dong trong
nghién ciru ndy nam trong khoang 1.2+1.6.
Két qua nghién ctru ciing cho thiy rd dién bién
trang thai (mg sudt trong thap theo thoi gian
trong qué trinh van hanh gép phan minh chiing
1d rang hon nira vé (mg xtr cta thap diéu ap
chiu tac dong cua tai trong dong.

Nhirng két qua nghién ctru niy cé ciing 1a tién
dé dé nghién ctru diéu chinh hé sb léch tai dbi
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trong bai toan phan tich két cau thap diéu ap dong ma cin dam bao yéu ciu vé k¥ thuat
nham gidm thi€u khoi luwong tinh toan bai todn trong bai toan thiét ké.
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