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Dai v6i cdc cong trinh thiy loi- thuy dién trong thoi gian xay dung ciing nhu trong qua
trinh van hanh str dung, dudi céc tic dong clia nhiéu nguyén nhan c6 thé bi bién dang, néu do
bién dang vugt qué gidi han cho phép c6 thé dan t6i hu hong va c6 thé do v cong trinh. Do vay
viéc phan tich va du doan vé do bién dang cong trinh dua trén cac két qua quan tric 12 mot trong
nhiing cong tac rat quan trong. Cac két qua phan tich nay giip cho nha thiét k& va quan 1y theo
doi quy luat cta bién dang cong trinh va cac nguyén nhan lién quan tic dong dén do bién dang
clia cong trinh, trén co s& d6 bo sung thém kién thiic thuc t€ trong thiét k€, dua ra quy trinh van
hanh va st dung cong trinh mot cach t6i vu.

Tai céac cong trinh 16n & nudc ta, cong tac quan trac bién dang van dugc ti€n hanh nhung
chli yéu dua vao cdc s6 liéu do dac tric dia dé tinh ra do dich chuyén co hoc tai cac chu ky do,
chit chua dé cap t6i viec nghién ciu phan tich va xtr 1y cac s6 liéu do trac dia két hop véi cdc s6
liéu quan trac khdc lién quan dén do bién dang cong trinh. D6i véi cong trinh thuy 1oi- thuy dién
céac yéu to do la: tai trong cong trinh, cao trinh muc nudc trong ho, nhiét do than dap, dp sut,
muc nudc ngam, ... SO liéu quan tric cdc yéu t6 ndy néu dugc do theo cdc chu ky cling s6 liéu
trac dia s& dugc coi 12 cdc bién ngdu nhién va ¢ tuong quan, anh hudng, tic dong 1an nhau. Bai
toan dat ra & day 1a dua vao 1y thuyét xdc suét va thong ké toan dé nghién ctiu phan tich va lap ra
cdc ham va mo hinh tuong quan giita do chuyén dich cta cong trinh v6i céc nguyén nhan c6 thé
gay ra do chuyén dich d6. Trén co s& d6 cho phép dua ra nhiing du doan vé do bién dang clia
cong trinh trong tuong lai, gidp cho cong tdc van hanh, quan ly cong trinh va nghién ctu xtr 1y
cdc su 6 clia cong trinh c6 thé xdy ra.

1. DPANH GIA CHUYEN DICH CONG TRINH THEO PHUONG PHAP PHAN TICH
TUOGNG QUAN HAI CHIEU
1. Co s6 1y thuyét

Chuyén dich ngang cong trinh phu thuoc trudc hét vao tinh chat co 1y cta dat nén
va mot s6 yéu t6 ngiu nhién khac nhu do 4m, muc nuéc ngam ... Tac dong téng hop clua
céc yéu t6 da néu c6 thé 1am thay doi quy luat chuyén dich ciing nhu do chuyén dich cong
trinh theo thoi gian.

Mot trong nhiing nhiém vu quan trong clia cong tic quan tric bién dang cong trinh 1a



dénh gia mic do phu thuoc gilta cic yéu t6 ngiu nhién véi chuyén dich ngang (hodc chuyén
dich) cong trinh. Céc van dé dugc dat ra la:

1- Panh gid muc do phu thudc ctia chuyén dich véi mot hodc mot s6 nhan t6 ¢6 thé anh
hudng dén do chuyén dich d6 (c6 ton tai su phu thudc giita ching khong? Mic do phu thudc nhur
thé nao néu chiing ton tai?).

2- X4c dinh biéu thiic clia hAm s6 m6 td m6i quan hé phu thudc néu trén gifta cdc bién
ngau nhién.

Trudc hét chiing ta xem xét viéc phan tich hé s tuong quan giita hai dai lugng ngau
nhién X va Y.

Giastrtaco {X, Y} i= I,_n 1a mot miu ngdu nhién hai chiéu thu dugce khi quan sat
vector ngau nhién (X, Y) thi hé s6 tuong quan mau ry, ctia X va Y dugc xac dinh nhu sau [2]:
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Heé s6 tuong quan tinh theo cong thiic (2.14) 1a chi s6 biéu thi cho su tuong quan gitta hai
dai luong ngau nhién X va Y. Hé s6 ryy bién thién tir -1 dén +1, néu ryy bang +1 hoac -1 thi giita
X va Y ton tai chinh xdc moi lién hé tuyén tinh, tic Y= aX+ b hodac X= cY+ d. Néu gia tri ryy
cang gan +1 hoac -1 thi gitta X va Y ton tai su tuong quan cang 16n va nguoc lai, néu gia tri hé s6
Iyy cang gin O thi cang it c6 su lién quan gitta X va Y v6i nhau. D€ ddnh gid do tin cay cta hé s6
tuong quan tuy thudc vao so 14n quan tric ma str dung cc cong thiic sau:
a-Khi n di 16n (n> 50) ching ta tinh do léch chuén ctia hé s6 tuong quan [5]:
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Moi quan hé tuong quan gitta 2 dai luong X, Y coi nhu dugc xdc 1ap néu thoa méan diéu
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kién [5]:
=30, 3)

b- Khin <50 skt dung ham dic biét phan b6 theo quy luat chuén, duoc goi Ia tiéu chuan Fisher
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Trong trudng hop nay méi quan hé tuong quan gitta X va Y ciing dugc thiét 1ap véi diéu
kién:

12| 230, (6)
2. Xay dung ham hoéi quy tuyén tinh don

Khi quan hé tuong quan giita 2 dai luong X va Y da dugc xac 1ap, ching ta s€ st dung
ham héi quy tuyén tinh don dé mo td m6i quan hé d6. Trong trudng hgp nay, ham héi quy c6
dang:

Y=aX+b (7
Cac tham s6 a, b cia ham héi quy (6) dugc xdc dinh trén co s6 n cap tri do (Y,X) la:
(¥, x)}= {1, X)), (Y3, X3),....(Y,,, X ,,)} theo nguyén Iy s& binh phuong nhé nhat:

1

Khi d6 s€ dan dén hé phuong trinh tuyén tinh:
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Giai hé phuong trinh tuyén tinh (2.21) luu ¥ cong thic tinh ryy, (1) ta xdc dinh dugc cac tham s0 a,
b:

= (10)



[1l. THUC NGHIEM: DANH GIA CHUYEN DICH CONG TRINH THUY DIEN THEO
PHUONG PHAP PHAN TiCH TUONG QUAN HAI CHIEU

Dai v6i cac ho chita nude thi cao trinh muc nude 1a yéu td c¢é anh hudng 16n t6i su
bién dang clia dap, nhat 1a chuyén dich ngang. Muc nudc trong hé cang cao thi ap luc nudc
cang tang, diéu nay c¢6 xu huéng dén dén do chuyén dich ctia dap cang 16n vé phia ha luu.

Trén ¢ s& s6 liu quan trac chuyén dich ciia mot dap thuy dién [1] trong 43 chu ky
(s6 lieu thu duoc trong timg chu ky gdom: do cao muc nudc ho va gia tri chuyén dich clia
mot moc quan tric), ching toi da sap xép két qua quan trac theo thit tu ting dan ctia muc
nuée (bang 1).

Bdng 1: Két quan tric chuyén dich diém moc M2 trén tuyén dap thily dién

So Muc nuéc Chuyén dich So Muc nudc Chuyén dich
TT hé chita H (m) ngang Q(m) TT ho chida H (m) ngang Q(m)
1 86.46 0.0206 23 105.31 0.0094
2 87.56 0.0246 24 105.36 0.0063
3 87.74 0.0261 25 108.62 0.0000
4 88.11 0.0259 26 109.14 0.0135
5 90.33 0.0213 27 109.17 0.0046
6 90.48 0.0208 28 110.73 0.0087
7 91.20 0.0200 29 111.66 -0.0022
8 91.42 0.0265 30 112.18 0.0058
9 91.84 0.0241 31 112.77 -0.0002
10 92.83 0.0241 32 113.07 0.0017
11 93.86 0.0140 33 113.20 -0.0026
12 94.48 0.0184 34 114.33 -0.0013
13 94.54 0.0191 35 114.49 -0.0045
14 96.83 0.0178 36 114.54 0.0045
15 97.32 0.0192 37 115.34 0.0008
16 97.69 0.0080 38 115.64 -0.0018
17 98.34 0.0168 39 115.66 -0.0044
18 99.77 0.0108 40 116.08 -0.0016
19 102.11 0.0122 41 116.18 -0.0030
20 103.46 0.0040 42 116.42 -0.0007
21 103.52 0.0159 43 116.56 -0.0043
22 105.27 0.0070

Viéc phan tich, d4nh gi4 chuyén dich ctia diém quan trac dugc thuc hién theo 2 noi
dung 12 kiém tra mic do phu thudc ciia gié tri chuyén dich (Q) so vé6i do cao muc nuéc hod

(H) va xay dung ham héi quy dac trung cho su tuong quan do.



1. Xdc dinh moi quan hé tuong quan giia Q va H
-Theo cong thic (1) va (4) tinh dugc hé s6 tuong quan r, z:

ryy =094 ; z=0.75
-Theo cong thiic (5) tinh do léch chuin c,:

oy =0.16
-Kiém tra do tin cay ctia hé s6 z theo cong thic (3), chiing ta xdc dinh dugc giita Q va H c6
moi quan hé tuong quan manh, do d6 chuyén sang budc 2: xay dung ham héi quy cho méi
quan hé giita 2 dai luong da néu & trén.
2. Xdy dung ham héi quy

Ham hoi quy tuyén tinh thé hién su phu thuoc ctia chuyén dich Q vao do cao H ¢c6
dang:

O=aH+b

Dua vao s6 liéu dua ra & bang 1, ching ta 1ap dugc hé phuong trinh tuyén tinh véi
4n s6 12 tham s& a va b:

465207,427.a + 4451,610.b = 39,997

4451,610.a + 43,000.b 0,426

Giai hé phuong trinh trén s€ xac dinh dugc vector tham sé:

a=-0.00094; »=0.10733

Nhu vay phuong trinh héi quy thé hién maéi quan hé gita chuyén dich ngang giita

chuyén dich ngang diém quan trac va muc nudc sé& 1a:
0 =-0,00094.H +0,10733

Biéu do thé hién ham héi quy tuyén tinh don giita Q va H dugc dua ra trén hinh 3.6
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= Hinh 1: Ham héi quy tuyén tinh don




IV. KET LUAN

Do bién dang ctia cac cong trinh thuy loi- thuy dién do nhiéu nguyén nhan gay ra,
do vay khi phan tich, ddnh gia bién dang cong trinh cin két hgp s6 liéu trac dia véi cac s6
liéu lién quan khac nhu cao trinh muc nudc, nhiét do than dap, nhiét do khong khi moi
truong, dp suat, do 4m...dé thanh lap cdc mo hinh biéu thi su lién quan gitta cac dai lugng
ngiu nhién ndy dén do chuyén dich clia cong trinh. Nhu vay dua vao cdc s6 liéu quan tric
bién dang cong trinh tai hién trudng cdc nha tric dia khong chi phan tich dé tim ra cac
thong s6 clia do chuyén dich cong trinh ma con ¢6 nhiém vu nghién ctu cdc nguyén nhan
gay ra va tir d6 dua ra du bao do bién dang cong trinh trong thoi gian téi. Day 1a s6 liéu rat
hitu ich trong cong tacthiét k&, quan ly, van hanh va bao dudng cic cong trinh thuy loi-
thuy dién.

TAI LIEU THAM KHAO

1. Cong ty tu van xay dung dién I (2002), Bdo cdo k¥ thudt cong tdc quan trdc tuyén ddp
thuy dién Yaly, Ha noi.
2. Nguyén Cao Van, Tran Thdi Ninh (2005), Ly thuyét xdc sudt va thong ké todn, Nxb
Thong ké, Ha ndi.
3. Baiarsky A. IA. (1984), Ly thuyét nghién ciiu thong ké (tiéng Nga), Nxb Thong ke,
Matxcova.
4 Cheturkin E. M. (1985), Phuong phdp du dodn thong ké (tiéng Nga), Nxb Thong ke,
Matxcova.
5. Cergeiev G. A, lanuts D. A. (1983), Phuong phdp phdn tich thong ké cdc doi tugng tu nhién
(tiéng Nga), Nxb Khi tuong thuy van, Léningrad.
6. Cmirnov N. B. (1969), Ly thuyét xdc sudt va thong ké todn vng dung trong cong tdc trdc dia
(tiéng Nga), Nxb Nhedra, Matxcova.
7. Anderson T. W. (1976), The staticstical analys of time- series, JOHN WILEY AND SONS,
INC. New York- London- Sydney- Toronto.

8. Kubacek L. (1988), Foundations of Estimation Theory, Elservier, Amsterdam- Oxford- New
York- Belin- Heidelberg.

SUMMARY

ASSESSMENT OF STRUCTURES HORIZONTAL MOVEMENT BY METHOD OF

THE STATICSTICAL ANALYS OF TIME- SERIES
Hoang Xuan Thanh. Water Resources University

Prediction of deformation movement basing on geodetic measurement has important role
in the management and operation of hydraulic works and hydro- power plant, but it’s not yet to
pay much attention in real situation in Vietnam so far. Apart from it, the report gives result and
discussion of the mention staticstical method to apply reasonably for assessing and predicting
horizontal movement of hydraulic structures and hydro- power plants. It also introduces the applied
examples in the different concrete conditions in Vietnam.



