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MO PAU

1. Tinh cip thiét caa dé tai

Trong thuc té, cong tac quan tric lin duoc thyuc hién kha thuong
Xuyén tai cac tuyén dap thay dién dé giam sét tinh trang cong trinh.
Tuy nhién, két qua thu duoc chi 1 gia tri do lun cua tuyén dap theo
ting chu ky. Dé cé thé nang cao hiéu qua cia viéc giam sat an toan
tuyén dap va canh b&o sém céc su ¢ cd thé xay ra cho cong trinh thi
cac nha quan ly can duoc cap nhat thém cac thong tin lién quan nhu
mirc d6 anh huong ciia yéu td ngoai canh toi do 10n tuyén dap hay xu
huéng chuyén dich cua cong trinh trong khong gian, theo thoi gian.
Trude doi hoi d6, phan tich két qua quan tric chinh 1 giai phap duoc
dé xuat thuc hién nham nang cao hiéu qua xir ly sb liéu, c6 thé giai
quyét duoc nhu cau cap thiét cua thuc tién san xuat.
2. Muc tiéu, doi twgng va pham vi nghién ciru

Muc ti€u nghién ctru 1a xac 1ap duogc co so khoa hoc cac giai phap
xtr 1y s6 liéu quan tric dé nang cao d6 chinh xac, do tin cdy cac dai
luong bién dang ln phuc vu hiéu quéa cong tac canh bao sém nhim
ngin nglra va giam thiéu cac su ¢ cua cac tuyén dap thuy dién. Ddi
tuong nghién ctru 1a quan tric do lan tuyén dap cong trinh thuy dién &
Viét Nam. Pham vi nghién ctru 12 xtr 1y s6 liéu hé thdng lu6i quan tric
lan va phan tich két qua quan tric.
3. Ngi dung nghién ciru

Nghién ctu xay dung quy trinh xtr ly s6 liéu ludi co s& quan trac
lGn tuyén dap cong trinh thily dién; Xac dinh mirc d6 anh huong cia
d6 cao myc nuéc hd chira téi do 1an tuyén dap; nghién ciu ang dung
phép loc Kalman trong du bao d6 Iin cong trinh thay dién.
4. Phwong phap nghién ctru



Phuong phap thong ké, phuong phép phan tich, phuong phap
thuc nghiém, phuong phéap so sanh, phuong phap toan hoc va ung
dung tin hoc.

5. Y nghia khoa hoc va thuc tién cia luan an

Luan &an gop phan xay dung ly thuyét xa ly sé liéu hé thong ludi
quan trac lGn céng trinh thuy dién mot cach toan dién. Céc két qua
nghién cau c6 thé dugc tng dung trong giang day, nghién cau khoa
hoc va thuc té san xuit.
6. Cac luan diém bao vé
- Ludn diém thi nhdt: Quy trinh xtr ly s liéu duya trén tiéu chuan danh
gia do 6n dinh hé thong mdc 1a giai phap hiéu qua, gép phan x Iy linh
hoat van dé dinh vi mang ludi trong quan trac lan tuyén dap thuy dién.
- Ludn diém thit hai: Danh gia anh huong cua do cao muc nudc hd
chura téi do 1Gn tuyén dap thuy dién va du bao 1Gn biang phép loc
Kalman ho tro hiéu qua cong tic giam sat an toan dap va canh bao
sém céc sy cd o thé xay ra.
7. Cac diém méi cia luan an
— Pé xuét tiéu chuan danh gia d6 6n dinh cac mdc va quy trinh xir ly
s6 lidu ludi co so quan tric 1Gn cong trinh thay dién
— Xay dung quy trinh tinh gié tri anh huong cua do cao myc nudc hd
chira toi d6 1Gn tuyén dap cong trinh thay dién.
— Xay dung quy trinh du bao d6 1n tuyén dap thay dién bang phép
loc Kalman.
8. Céu truc va ndi dung luan an

Luan &n gom ba phan: mo dau, 4 chuwong ndi dung va két luan.

Chuong 1
TONG QUAN VE XU LY SO LIEU QUAN TRAC LUN



TUYEN PAP THUY BPIEN

1.1. Pic diém, ndi dung va yéu cau quan tric dg 1an tuyén dap
thay dién
L.1.1. Péc diém céu tric cong trinh thay dign
1.1.2. Yéu cdu quan trdc dg 1Gn tuyén dap thiy dién
1.1.3. Cdc phwong phdp do dé cao trong quan trac 1Un tuyén dap
thay di¢n
1.1.4. Tong quan vé xi Iy sé ligu quan trdc 1Gn tuyén dap thiy dién
1.2. Téng quan nhirng nghién cieu vé xir ly sé ligu quan tric 1an
tuyén dap thay dién trén thé giéi
1. Nghién ciru vé xir ly s liéu hé théng ludi do cao quan tric: phuong
phap binh sai ludi va phan tich ¢ 6n dinh cac mbc 1udi co s6.
2. Nghién ctu vé phan tich két qua quan trac lan

- Phan tich thdng ké duoc thuc hién dya trén cac mo hinh nhu d6
thi, HST, EDF...nham d4nh gia anh huéng cia céc tc nhan gay lin
t6i tuyén dap thay dién.

- Du béo 1tn bang nhitng phwong phép hién dai nhu 1ap trinh biéu
hién gen, di truyén than kinh, EMD. ..
1.3. Téng quan nhirng nghién cieu vé xir ly sé liéu quan trac 1an
tuyén dap thiy dién ¢ Viét Nam
1. Nghién ctu vé xir ly s liéu hé théng lu6i quan tric lun trong do
quan tam téi phan tich d6 6n dinh cac méc ludi co so: cac nghién cau
vé g dung phuong phap binh sai ludi ty do trong xir 1y s6 ligu lugi
d0 cao co s0.
2. Nghién ctru ty dong hoa qua trinh tinh toan théng qua lap trinh
3. Phén tich d6 1Gn cdng trinh gdm phan tich trong khdng gian, phan
tich theo thoi gian va phan tich thong ké.



1.4. Panh gia chung vé tinh hinh nghién ciu va dinh huwéng nghién
ciru trong luan an
1.4.1. Céc thanh tuu da dat dwoc

- Nhiém vu xtr Iy s liéu trong cong tac quan tric lin tuyén dap
thuy dién luén dugce quan tdm trong nghién ciru va trong thyc tién san
xuat. Pay 1a mot hudng nghién ciru mé véi sb lugng nghién ciru kha
phong pha.

- C4c nghién ctru vé xir 1y s6 liéu quan tric lan tuyén dap thay
dién co tinh tmg dung cao, dap ung dugc tinh cap thiét trong thyc tién
san xuat.

- Nhitng phuong phap va cong nghé hién dai nhat da duoc ting
dung trong xir 1y s6 liéu quan trac lun tuyén dap thuy dién.

1.4.2. CAc vin dé con ton tai

- O Viét Nam, quy dinh vé xé4c dinh yéu cAu dd chinh xac quan
trac lun tuyén dap thuy dién chua duoc thdng nhit ma cha yéu do bén
tu van thiét ké dé xuat, do do ciing gay khé khin trong cong tac xir 1y
s6 liéu va phan tich danh gia s6 liéu quan tréc.

- Hién tai, & Viét Nam khi xir 1y s6 liéu quan trac lun tuyén dap
thity dién da c6 sy théng nhat 1a tng dung phuong phéap binh sai lu6i
tu do dé phan tich do dn dinh cac mbe ludi co s, tuy nhién chua théng
nhit duoc tiéu chuin phan tich va lya chon nguyén tic dinh vi ludi.

- Cong tac phén tich, danh gia d6 lin theo két qua quan tric doi
v6i cong trinh thiy dién chua duge quan tam ding mac ¢ Viét Nam,
phan tich két hop do Itn va do cac yéu té anh huong khac chua duoc
thuc hién bai ban.

1.4.3. Cac hwong nghién civu chinh trong ludn dn

- Xay dung va xir 1y sb liéu hé théng luéi do cao quan tric lun



cong trinh thily dién trong d6 tap trung nghién ctru xur 1y sb liéu ludi
d0 cao co s0.

- Phan tich, danh gia mtrc d6 anh huong cua yéu té ngoai canh
t61 d6 lun tuyén dap thuy dién.

- Nghién ctru ing dung phép loc Kalman trong du bao d6 lun
cong trinh thuy dién.

Chuwong 2
GIAI PHAP XU LY SO LIEU HE THONG LUOI PQ CAO
QUAN TRAC LUN TUYEN PAP THUY PIEN

2.1. Pic diém thanh lap hé théng lwéi d cao quan tric 1Gn tuyén
dap thay dién
2.2. Ué6c tinh d chinh xac lwéi
2.3. Tiéu chuan danh gia d9 6n dinh mdc dd cao co sé
2.3.1. Mgt sé yéu cau kj thudt déi véi lwdi dp cao co sé

Mdc co s6 doi hoi co do 6n dinh cao nén can phai do va phan tich
d6 6n dinh trong tét ca cac chu ky.
2.3.2. Tiéu chudn dg on dinh
Dé xuét xac dinh tiéu chuan d6 6n dinh cac moc co s
a. Tiéu chudn trong treong hop dinh vi ludi theo cum méc on dinh

IS| < 1.5m (2.20)
b. Tiéu chudn xdc dinh diém én d@inh nhdt va dinh vi lu6i theo méc nay
[Ah;jAR; ;| = min (2.22)

2.4. Phuong phap binh sai lwéi do cao tw do

2.4.1. Khai nigm vé lwéi dp cao tw do

2.4.2. Thudt toan binh sai lwéi tw do

2.4.3. Tinh chdt nghiém ciia bai todn binh sai lwéi d¢ cao tw do
2.4.4. Pinh vi lwéi d cao tu do



Téng binh phuong d6 1éch dd cao cua cac diém 6n dinh trong

lu6i 12 nho nhét nén:
[6H?] = SH? 4+ 6H? + SHE = min (2.33)

Do [pvv] = min, khi 46 [6H] = 6H; + §H; + 6H), = 0, nén:

- Déi véi cac diém dinh vi C = 1

- Pbi véi cac diém khong tham gia dinh vi C =0
2.5. Nghién citu @wng dung phwong phap binh sai lwéi tw do trong
xir 1y 56 liéu lwéi @ cao co sé quan tric 1Gn cong trinh
2.5.1. Co sé ly lugn
2.5.2. Quy trinh xi |y s6 li¢u lwdi dé cao co sé quan tréc 1Gn
a. Binh sai va dinh Vi luéi co sé theo nhém méc én dinh

\ 4
Léap he ChonCi=1 Tim nghiém
ey < > y | <
R6H+b=0 (i=1+k) | 14 SH = —R~b OH;| < tmg

Pung

Ci=1 Sal

(1 € (1+k)

&

Diém j khong 6n dinh

\ 4

Hinh 2.1: So do tinh todn
b. Binh sai va dinh vi luéi co sé theo méc 6n dinh nhat
Trong nhém méc 6n dinh, tim méc 6n dinh nhét thoa mén diéu
kién (2.22) va dinh vi ludi theo mdc do.



v

Lap he PTC .| Chonma _ | Tinh chuyén dich
RSH+b =0 "] tran Co=1 > 6H=-R"b

Chonlaic; | Sai (Diémi

c=0 [
khéng 6n dinh)
Ding
PAL: Chon cum mébc l PA2: Chon mot méc
on dinh Chon phuong on dinh nhat
an dinh vi
v v
Chon cum méc Tinh [w] va chon
6n dinh diém 6n dinh nhat
v A 4
Panh gia dex banh gia dex
A\ 4

A\ 4
Hinh 2.8: Quy trinh xir 1y 56 liéu luéi co s6

2.6. Binh sai bac lwéi quan tric va tinh toan d 1Gn cong trinh
Két luan chwong 2

Pé xudt tiéu chudn do on dinh trong cdc truong hop dinh vi luoi khac



nhau. Xay ding quy trinh xit Iy s6 liéu véi cdc phwong dn dinh vi theo
nhém méc va theo méc én dinh nht.
Chuwong 3
PHAN TiCH PQ LUN TUYEN PAP THUY DIEN

3.1. Phan tich hinh hec d 1Gn tuyén dap thay dién

Phan tich hinh hoc 12 m6 ta trang thai hinh hoc (su thay doi vé
hinh dang), x4c dinh xu huéng chuyén dich ciia cong trinh trong khdng
gian theo c&c phuong phap sau:
3.1.1. Phwong phap dwong thdng xac sudt
3.1.2. Phwong phap dwong cong
3.1.3. Mgt phdang xac sudt
3.2. Phan tich d9 1Gn tuyén dap thiy dién theo thoi gian
3.2.1. Co sé ly thuyét

M© hinh Iun theo thoi gian c6 dang

S=f@ (3.21)
véi vector tham sé
Z=(2z1 2y . Zx)T (3.22)

Céc tham s6 trong vector Z dugc xac dinh theo nguyén ly sb binh
phuong nho nhat
3.2.2. Mgt s6 md hinh lan cong trinh theo théi gian
Ham mil, ham da thirc, ham Asaoka, ham hyperbolic. Trong d6, ham
da thuc c6 thé duoc chon thay thé cho bat ky ham nao néu chua biét
quy luat cua chuyén dich [52], nén luan an di chon ham da thirc trong
phén tich va du bao 1Un cbng trinh thuy dién.

Se = ag + agt + apt? + -+ a,t" (3.27)

3.3. Pé xuit phwong phap x4c dinh anh hwéng cia dd cao muc
nwéc hd téi do 1Gn tuyén dap cong trinh thay dién



3.3.1. Co se ly lugn caa bai toan
Do 1n tinh theo thoi gian cia tuyén dap cong trinh thily dién
Se = ait + ayt? + -+ a,t™t (3.30)
Ngoai ra, 6 10n tuyén dap con chiu anh huong cia do cao muc
nuéc hd chira. Do 10n theo myc nude hd cb dang [49]:
Sy =ug+u H+uH? + -+ upy H™ (3.31)
Nhu véy, d6 lun do 1a tong hop cua do 1n theo thoi gian va do
lGn do anh huéng cua d6 cao muc nuéc hd
S=S.+Sy (3.32)
Do d6 cao muc nuéc hd thay doi theo chu ky hang nim nén dé
dang tim duoc cac chu ky quan tric c6 do cao muc nudc tuong duong
nhau, khi d6 d6 1Gn do anh huéng cua muc nudc hd toi tuyén dap &
cac chu ky nay la nhu nhau.
Xét hai chu ky i va j c6 d6 cao muc nuée gan bang nhau (S =
Slﬂ), tinh chénh léch d6 Iun gitta hai chu ky i va j thi hiéu do 10Gn nay
khdng con chju anh huéng ctia d6 cao muc nudc gay ra nira.
ASY = (S) - §1) =S/ — S} (3.35)
ASY = a,(t; — t;) + a (7 — t2) + -+ an(t] — t]) (3.36)
Cac hé sb a trong biéu thire (3.36) duoc xac dinh theo nguyén ly
s6 binh phuong nho nhit, tinh S; va khi d6 tim duoc Sy theo cong thuc:
Sy =S40 — S, (3.41)
3.3.2. Quy trinh tinh toan
Buéce 1: Xdc dinh gan ding cdc hé sé u trong ham lin theo dé cao
Mrc nueéc ho véi diéu kién [V&] = min. Chon cac chu ky c6 do cao
muc nudc gan bang nhau; xac dinh hé sé (a) cia ham IGn theo thoi
gian, tinh S; tinh Sy = S4o — St cho tit ca cac chu ky; tim hé s (u).
Buéc 2: Tinh hé s6 (u) véi diéu kién [VZ] = min. Sir dung tat ca cac
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chu ky da ¢6 trong tdp dir liéu. Tinh hé s6 (a) caa ham 1an theo thoi
gian; tinh Sy; tim hé s6 (u). Thuyc hién tinh lap di 1ap lai cho tgi khi a,
u héi tu.
3.3.3. Cdach chon bdc da thirc
- Thay bac da thirc 1an luot tir bac nho nhat (n=1, m = 1).
- Béc da thirc duoc chon 1a khi da thirc d6 c6 sai s6 md hinh tuong
duong véi sai s6 do.
3.4. Ung dung phép loc Kalman trong dy bio d¢ lin tuyén dap
cong trinh thuy dién
3.4.1. Téng quan vé loc Kalman

Dang toan hoc cua phép loc Kalman gém hai mé hinh: mé hinh
du doan va mé hinh loc. Hai md hinh nay lién hé vai nhau theo quy
trinh tinh toén sau:

Giatri ban dau X;_y, Qs _,

L~~~

Du doan twong lai Hiéu chinh phép do
1. Du béo trang théi tuong lai 1. Tinh hé s6 Kalman gain
X; = HX;_, + By K; = Qx, AT (A;Qg, Al + Q)"
2. Dy bao ma tran hi¢p phuong sai 2. Cap nhat vector trang thai
Qx, = HiQz,_ H{ + BiQyB] R=X + KL — AK)

3. Cap nhat ma tran hiép phuong sai

Qs, = (E — KiA)Qg,

Hinh 3.7: So d6 quy trinh tinh todn ciia phép loc Kalman
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3.4.2. Ung dung phép loc Kalman trong duw bdo dg 1Un tuyén ddap
thay dign

a. Xac Igp mé hinh du béo

Theo nghién ciru muc 3.3, d6 lan do cua tuyén dap l1a

S; =S, + Sy, (3.56)
- Thanh phan d6 1Gn theo thoi gian c6 dang
S, = agt; (3.57)
Hé s6 ai chinh 13 van téc lun
05y, (3.58)
vy =g =W

Tinh hiéu d6 lun gitta hai chu ky i va (i-1), tir d6 d6 10n theo thoi
gian cua chu ky i s¢€ la:

S, =Se, + (& — tic)aq-1 (3.60)
- Thanh phan lan theo @6 cao muc nuée hd ¢ dang
SHi == uO + ulHl' (361)

Do cao muc nude hd o thoi diém t gitra hai chu ky i va (i-1) duoc
coi 12 bién d6i tuyén tinh va duoc xac dinh theo cong thic:

He = 7(5 — fll)) (t —ti—y) + Hi_, (362)
Van téc 1dn cia d lan theo do cao muc nude hd
v, = 2 <AHi,i—1 B AHi—l,i—Z) (3.63)
Atiio1  Atiqi2

Dua vao (3.61) tinh hiéu d¢ lin theo d6 cao muc nude ho gitra
hai chu ky i va (i-1) va suy ra Sy ¢ chu Ky i nhu sau

S, = Su;_, T ur(H; — Hi_1) (3.64)
Vién tdc do lun theo muc nudce hd & thoi diém t:
oo 2 Ou_ Hi—Hiy)  AHii, (3.65)
6, =

T (ti—tis) u1 Aty
Ky hiéu vector trang thai loc ¢ thoi diém (i-1) 1a X;_; = [

A

i1 ]
i

Ky hiéu vector trang thai du bao ¢ thoi diémila X; = [S; a,]”
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Tur cong thuc (3.56), (3.60), (3.64), suy radd lun ¢ chu ky i la
Si = 8i_q + Aoy (b — timy) + ug (H; — Hi—y) (3.66)
Tir (3.58), (3.65), x4c dinh dwoc van téc lan

i=d . +u AHji—y  AHi_1-; (3.67)
T\t Aty

Ma tran chuyén ddi trang thai H dugc tinh theo cong thic:

[ 0S; 0S;
H= agi_l adi—l — [1 Ati’i_l] (369)
oa;, oa | lo 1
65, 94l
Ma tran diéu khién dau vao B cua cac tham sé trong vector u dugc tinh
[0S5;]
- AH;; 4
’ 3.70
B = 61@|= AHy; 1 AH;_ 4, (3.70)
aai -
—J Atiioy At
[ du,
b. Thanh l1ap mé hinh tri do

Két luan chuong 3
- Xay dung co so toan hoc va quy trinh tinh toan xdc dinh gia tri anh
hiong ciia do cao muwe nwée hé chira t6i do lin tuyén ddp cong trinh
thuy dién.
- Nghién ciru tong quan mé hinh déng ciia phép loc Kalman. Trén co
so do, xdy dung quy trinh tinh toan phu hop ung dung trong dw bao
lin tuyén ddp cong trinh thiy dién.
Chuwong 4
THUC NGHIEM XU LY SO LIEU QUAN TRAC PQ LUN
TUYEN PAP THUY PIEN
4.1. Thiét ké lwéi co sé quan tric 1Gn cdng trinh thiy dién Son La
4.1.1. Thiét ké lwéi d@é cao co sé (hinh 4.2)
4.1.2. Uéc tinh dj chinh xdc luéi



o e e e e e e e e e = e = ===

CT3 | 23

QT12

Hinh 4.1: Ludi dg cao co sé quan trdc hin ddp thiy dién Son La

Bdng 4.1: Két qua woc tinh do chinh xdc luéi

So Ten didm Do cao thiét ké Sai s6 d6 cao
TT H (m) my (mm)
1 CT3 231.24 0.3

2 QT12 229.78 0.3

3 RP1 141.18 04

4 RP2 141.30 0.4

5 RP3 141.32 0.4

6 RP4 189.92 04

7 RP5 190.30 04

8 RP6 190.40 0.4

9 CT1 218.84 0.3
10 CT2 142.13 0.3
11 CT4 261.80 04
12 CT5 193.89 0.3

Sai s6 trung phuong trong sé don vi muy = 0.08 mm
4.2. Xir ly sb liéu lwéi d cao co sé tai cong trinh thiy dién Son La

Ms = 2mm, vay ti€u chuan do 6n dinh la:



|6H;| <

tmg

14

o

VI+KZ JVi+9

= 0,95(mm)

(4.1)

Bdng 4.2: Quy trinh binh sai va danh gia dé cao diém sau binh sai

S6 | Tén | Laplan1 Liplan2 | Laplan3 | Laplan4
TT | diém [C| Polin |[C| Polin [C | Polun | C| D¢ lun
(m) (m) (m) (m)
1 | RP3 | 1] 0.0000 |1 |-0.0001| 1 |-0.0004| 1| -0.0002
2 | RP4 | 1] 0.0007 | 1] 00005 | 1| 0.0003 |1]| 0.0005
3 | RP5 | 1| 0.0006 | 1] 0.0004 | 1| 0.0002 | 1| 0.0004
4 | RP6 | 1| 0.0004 | 1] 0.0002 | 1| 0.0000 | 1| 0.0002
5 | CT1 | 1] -0.0002 | 1]-0.0003 | 1 |-0.0005 ]| 1 | -0.0004
6 | CT2 | 1| -0.0014 | 1 | -0.0015 | 0 | -0.0018 | 0 | -0.0016
7 | RP1 [ 1] 00014 | 1] 00013 | 1 | 0.0011 | 0| 0.0012
8 | CT4 | 1| -0.0016 | 0 | -0.0018 | 0 | -0.0020 | 0 | -0.0019
9 | CT5 | 1| 00001 | 1] 0.0000 |1 |-0.0002 |1 | -0.0003
10 | RP2 | 1| 0.0000 |1 ]-0.0002 | 1 |-0.0004 | 1 | -0.0003
Phwong dn dinh vj theo cum méc
Bdng 4.3: D6 cao sau binh sai cia cdc diém
S6 | Tén Do cao Saiso | S6 | Tén Do cao Sai s6
TT | diém (m) (mm) | TT | diém (m) (mm)
1 | RP1 |141.18601 | 034 | 6 | RP6 | 190.40105 | 0.25
2 | RP2 [ 141.30924 | 0.34 | 7 | CT1 | 218.84400| 0.3
3 | RP3 [141.32258 | 0.33 | 8 | CT2 | 142.13229 | 0.3
4 | RP4 | 189.92176 | 0.25 | 9 | CT4 | 261.80053 | 0.32
5 | RP5 | 190.30305 | 0.25 | 10 | CT5 | 193.89632 | 0.24
Phwong dn dinh vi theo méc on dinh nhat
Bang 4.4: Xac dinh méc on dinh nhat
S6 | Tén | [Ah;Ah,]| Danh | S6 | Tén [ [Ah;Ah,]| Danh gia
TT | diém | (mm?) gia TT | diém | (mm?)
1 | RP2 | 1.104 |dndinh | 5 | RP6 | 0.690 | On dinh nhat
2 | RP3 | 0984 |o6ndinh| 6 | CT1 | 1.769 on dinh
3 | RP4 | 2098 |ondinh| 7 | CT5 | 0.808 on dinh
4 | RP5 | 1515 | 6ndinh
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Bdng 4.5: D¢ cao cac diém sau binh sai

S6 | Tén Do cao Sais6 | S6 | Tén Do cao Sai s0
TT | diém (m) (mm) | TT | diém (m) (mm)
1 | RP1 | 141.18600 | 0.34 6 | RP6 | 190.40104 | 0.25
2 | RP2 | 141.30923 | 0.34 7 | CT1 | 218.84399 | 0.3
3 | RP3 | 141.32257 | 0.33 8 | CT2 | 142.13228 | 0.3
4 | RP4 | 189.92175| 0.25 9 | CT4 | 261.80052 | 0.32
5 | RP5 | 190.30304 | 0.25 10 | CT5 | 193.89631 | 0.24

Nhdn xét.

- Quy trinh tinh hinh 2.8 ¢6 thé giai quyét linh hoat van dé dinh vi ludi:
dinh vi theo cum méc va dinh vi theo mdc 6n dinh nhét.

- Két qua tinh d6 cao sau binh sai ctia cac diém luéi theo hai phuong
an dinh vi c6 do léch khong dang ké, nghia 14 hai phuong an dinh vi
nay cé do tin cay va co6 kha nang trng dung nhu nhau.

4.3 Thuc nghiém thanh lip mé hinh d9 lin tuyén dap thuy dién
Son La

Xéc dinh duoc m hinh dang duong thang: S = -0.00000554X — 6.4
GAc nghiéng: a = arctg (- 0.00000554) = -1.14”

Sai sb thanh 1ap mé hinh: u = +0.0033 (m)

4.4. Thye nghiém x4c dinh dnh hwéng ciia dd cao muce nuée hd téi

dd lin tuyén dap cong trinh thiy dién

5 o I

Hinh 4.2: Vi tri PVMS va SMS trén tuyén ddp thiy dién Hoa Binh
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S6 liéu thuc nghiém la dit liéu do tai cac chu ky trong hai giai
doan 2000 — 2003 va 2013 — 2015 cua hai diém PVMS nam trén dinh
dap va diém SMS thudc tuyén co dap.
a. Biém PVM8 (2000-2003). Ham lin theo d6 cao muc nudc hd:

Sy = —0.058625 + 0.0005905H
Bang 4.6: B¢ lun theo do cao muc nwdc

Chu | Thoigian | M/nude | D6 lun | Chu | Thoi gian | M/nuge | DO lun
ky | quantrac | ho(m) | Su (m) | Ky | quantrac | ho(m) | Sy (m)
79 | 10/1/2000 | 115.07 | 0.0000 | 89 | 01/2/2002 | 111.53 | -0.0018
80 | 15/2/2000 | 110.31 | -0.0024 | 90 | 02/4/2002 | 100.08 | -0.0076
81 | 03/4/2000 | 100.92 | -0.0072 | 91 | 07/5/2002 | 87.82 | -0.0139
82 | 10/5/2000 | 86.77 | -0.0144 | 92 | 09/8/2002 | 90.64 | -0.0124
83 | 03/8/2000 | 90.61 | -0.0125 | 93 | 7/11/2002 | 116.28 | 0.0006
84 | 10/11/2000 | 116.36 | 0.0007 | 94 | 11/2/2003 | 114.84 | -0.0001
85 | 01/2/2001 | 112.87 | -0.0011 | 95 | 15/5/2003 | 85.89 | -0.0149
86 | 10/5/2001 | 90.87 | -0.0123 | 96 | 01/8/2003 | 92.19 | -0.0116
87 | 06/8/2001 | 90.15 | -0.0127 | 97 | 6/11/2003 | 116.24 | 0.0006
88 | 2/11/2001 | 116.73 | 0.0008
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b. Piém SM8 (2000-2003)
Sy = —0.028348 + 0.0002464H
Bdng 4.7: B¢ lun theo do cao myc nuwoc tai SMS

Chu | Thoigian | M/nuge | Do lan | Chu | Thoi gian | M/nu6e | D9 lin
ky | quantrac | ho(m) | Sy (m) | ky | quantrac | ho(m) | Sk (m)

79 | 10/1/2000 | 115.07 | 0.0000 | 89 | 01/2/2002 | 111.53 | -0.0009

80 | 15/2/2000 | 110.31 | -0.0012 | 90 | 02/4/2002 | 100.08 | -0.0037

81 | 03/4/2000 | 100.92 | -0.0035 | 91 | 07/5/2002 | 87.82 | -0.0067

82 | 10/5/2000 | 86.77 | -0.0070 | 92 | 09/8/2002 | 90.64 | -0.0060

83 | 03/8/2000 | 90.61 | -0.0060 | 93 | 7/11/2002 | 116.28 | 0.0003

84 | 10/11/2000 | 116.36 | 0.0003 | 94 | 11/2/2003 | 114.84 | -0.0001

85 | 01/2/2001 | 112.87 | -0.0005 | 95 | 15/5/2003 | 85.89 | -0.0072

86 | 10/5/2001 | 90.87 | -0.0060 | 96 | 01/8/2003 | 92.19 | -0.0056

87 | 06/8/2001 | 90.15 | -0.0061 | 97 | 6/11/2003 | 116.24 | 0.0003

88 | 2/11/2001 | 116.73 | 0.0004
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Hinh 4.4: Biéu do lin diém SMS theo do cao muyc nuoc ho
c. Diém PVMS8 (2013-2015)
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Sy = —0.047032 + 0.0004218H
Badng 4.8: D¢ lun theo do cao myc nuoc tai PVMS

Chu | Thoigian | Mnuée | Do lun | Chu | Thoigian | M/nu6e | DO lin
ky quan trac ho (m) | Su (m) | ky quan trac ho (m) | Sh (M)

159 | 29/1/2013 | 11151 | 0.0000 | 171 | 15/8/2014 | 107.59 | -0.0017

160 | 22/2/2013 | 102.71 | -0.0037 | 172 | 26/9/2014 | 115.40 | 0.0016

161 2/5/2013 101.82 | -0.0041 | 173 | 10/11/2014 | 116.72 | 0.0022

162 | 11/6/2013 89.62 | -0.0092 | 174 2/2/2015 114.32 | 0.0012

163 | 15/8/2013 | 109.80 | -0.0007 | 175 | 10/4/2015 | 111.60 | 0.0001

164 | 19/9/2013 | 117.20 | 0.0024 | 176 | 11/5/2015 | 109.11 | -0.0010

165 | "12/11/2013 | 116.41 | 0.0021 | 177 | 19/6/2015 85.83 | -0.0108

166 | 14/2/2014 | 101.86 | -0.0041 | 178 5/8/2015 104.68 | -0.0029

167 | 28/3/2014 | 109.91 | -0.0007 | 179 3/9/2015 110.82 | -0.0003

168 | 13/5/2014 | 101.85 | -0.0041 | 180 | 6/10/2015 | 115.85 | 0.0018

169 | 25/6/2014 86.84 | -0.0104 | 181 | 13/11/2015 | 116.38 | 0.0021

170 | 31/7/2014 | 104.09 | -0.0031
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Sy = —0.008495 + 0.0000762H
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Bang 4.9: B¢ lun theo do cao muc nwoc tai SMS

11.2013 3.2014

7.2014

Chu | Thoigian | M/nuéc | Do lun | Chu | Thoigian | M/nude | DO lin
ky quan trac ho (m) | Su (m) | Ky quantrac | ho (m) | Su(m)
159 | 29/1/2013 | 11151 | 0.0000 | 171 | 15/8/2014 | 107.59 | -0.0003
160 | 22/2/2013 | 102.71 | -0.0007 | 172 | 26/9/2014 | 115.40 | 0.0003
161 2/5/2013 101.82 | -0.0007 | 173 | 10/11/2014 | 116.72 | 0.0004
162 | 11/6/2013 89.62 | -0.0017 | 174 | 2/2/2015 114.32 | 0.0002
163 | 15/8/2013 | 109.80 | -0.0001 | 175 | 10/4/2015 | 111.60 | 0.0000
164 | 19/9/2013 | 117.20 | 0.0004 | 176 | 11/5/2015 | 109.11 | -0.0002
165 | '12/11/2013 | 116.41 | 0.0004 | 177 | 19/6/2015 | 85.83 | -0.0019
166 | 14/2/2014 | 101.86 | -0.0007 | 178 | 5/8/2015 104.68 | -0.0005
167 | 28/3/2014 | 109.91 | -0.0001 | 179 | 3/9/2015 110.82 | -0.0001
168 | 13/5/2014 | 101.85 | -0.0007 | 180 | 6/10/2015 | 115.85 | 0.0003
169 | 25/6/2014 86.84 | -0.0019 | 181 | 13/11/2015 | 116.38 | 0.0004
170 | 31/7/2014 | 104.09 | -0.0006
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Hinh 4.6: Biéu do lin diém SMS theo dé cao muc nwde ho

Nhdn xét. Anh huong ctia d6 cao myc nudc ho chira téi d6 ltn

Date

tai cac diém trén tuyén dap khong giéng nhau va khac nhau trong cac
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giai doan cia cong trinh.

4.5. Thue nghiém ung dung phép loc Kalman trong du bao d¢ lun

tuyén dap cong trinh thiy dién
Thyc nghiém dy bao d6 lun cho hai diém PVM8 va SM8, s liéu
dugc su dung 1a do 14n theo thoi gian sau khi da loc dugc d6 1un theo

d6 cao myc nudce ho ra khoi do Iin do & muyc 4.4
1. biém PVM8 (2002-2003)
Phuong trinh 14n theo thoi gian: S = —0.0164t

Bdng 4.10: D¢ lun dy bdo cua 4 chu ky trong nam 2003

Chu | Thoi gie}n Lun duy bao [P0 chinh xac| P06 lun do | B0 1éch
ky quan trac (m) du bao (m) (m)
94 | 11/2/ 2003 -0.0531 0.0027 -0.0528 | - 0.0003
95 | 15/5/2003 -0.0721 0.0054 -0.0707 | -0.0014
96 1/8/2003 -0.0723 0.0114 -0.0757 0.0034
97 | 6/11/2003 -0.0644 0.0205 -0.0673 0.0029
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2. Béi voi diém SM8 (giai doan 2000-2003)

S =-0.0148t
Bdng 4.11: Bé hin dy bdo 4 chu ky nam 2003 ciia diém SM8
Chu | Thoi gign Lan du bao [P0 chinh xac| Po lundo | P0J 1éch
ky | quan trac (m) du bao (m) (m)
94 | 11/2/ 2003 -0.0415 0.0018 -0.0406 - 0.0009
95 [ 15/5/2003 -0.0525 0.0038 -0.0506 - 0.0019
96 1/8/2003 -0.0541 0.0079 -0.0505 - 0.0036
97 | 6/11/2003 -0.0520 0.0141 -0.0509 | -0.00011
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Hinh 4.8: Biéu d6 dj hin du béo diém SM8 (2000- 2003)
3. DBéi véi diém PVMS (giai doan 2013-2015)
Phuong trinh 1Gn theo thoi gian
S =—0.0070¢t
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Bang 4.12: D¢ lun du bdo nam 2015

Chu | Thoi gia}n Do Ian Do chinh Polan | DO 1éch
Ky | quantraic | dubao(m) | X& dubao | do (m) (m)
174 | 2/2/2015 -0.0190 0.0017 -0.0207 | 0.0017
175 | 10/4/2015 -0.0214 0.0034 -0.0231 | 0.0017
176 | 11/5/2015 -0.0231 0.0055 -0.0241 | 0.0010
177 | 19/6/2015 -0.0336 0.0081 -0.0356 | 0.0020
178 | 5/8/ 2015 -0.0266 0.0126 -0.0320 | 0.0054
179 | 3/9/ 2015 -0.0245 0.0189 -0.0288 | 0.0043
180 | 6/10/2015 -0.0231 0.0265 -0.0266 | 0.0035
181 | 13/11/2015 -0.0236 0.0353 -0.0242 | 0.0006
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Bdng 4.13: Két qud dir bdo lin ndam 2015

Chu | Thoi gia}n Do 1an Do chinh Polan | DO léch
Ky | quantrac | dubdo(m) | xadcdubdo | do(m) (m)
174 | 2/2/2015 -0.0123 0.0007 -0.0134 | 0.0011
175 | 10/4/2015 -0.0136 0.0014 -0.0159 | 0.0023
176 | 11/5/2015 -0.0142 0.0022 -0.0160 | 0.0018
177 | 19/6/2015 -0.0166 0.0033 -0.0197 | 0.0031
178 | 5/8/ 2015 -0.0159 0.0051 -0.0186 | 0.0027
179 | 3/9/ 2015 -0.0158 0.0076 -0.0183 | 0.0025
180 | 6/10/2015 -0.0159 0.0107 -0.0182 | 0.0023
181 | 13/11/2015 -0.0165 0.0143 -0.0163 | -0.0002
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Hinh 4.10: Biéu dé do lun du bdo diém SM8

Nhén xét: Phép loc Kalman hoan toan dap g dugc cong tac du bao

d6 1an tai tuyén dap cong trinh thuy dién. Két qua thu duge co do tin

cdy cao va kha ning du bao tot nhét trong khoang 6 thang.



24

KET LUAN VA KIEN NGHI
KET LUAN
1. Luan 4n da d& xuat tiéu chuan danh gia d6 6n dinh trong hai truong
hop: dinh vi theo cum médc va dinh vi theo méc 6n dinh nhat. Trén co
s d6, xay dung quy trinh xir ly sb liéu phii hop gop phan giai quyét
linh hoat nhiém vu dinh vi luéi co s& quan trac 1un céng trinh.
2. Do cao muc nudc hd chaa 1a yéu td tac dong 16n nhat toi do 1an
tuyén dap thuy dién. Luan an da xay dung co s& todn hoc va quy trinh
tinh nham xac dinh anh huong ciia tac nhan nay toi do 1Gn cong trinh.
Két qua thuc nghiém trong luan an da ching minh quy trinh tinh hoan
toan dung din va co do tin cdy cao. Phuong thirc tinh dugc thiét 1ap
trong luan an ciing thich hop dé ap dung cho danh gia anh huong 1in
cuia nhitng yéu t6 ngoai canh khéc c6 quy luat bién doi theo chu ky.
3. Trén co s& nghién cau tong quan vé md hinh dong cua phép loc
Kalman, luan an da thiét 1ap quy trinh tinh ttng dung pht hop trong du
bao d6 1an tuyén dap cong trinh thuy dién. Két qua thuc nghiém du
bao 10n tai hai diém quan tric trén tuyén dap thay dién Hoa Binh da
chang minh phép loc Kalman cé thé dap ung tt cong tac dy béo.
KIEN NGHI
1. Trong quan tric chuyén dich bién dang cong trinh thuy dién, quy
trinh, quy pham cin dugc xac dinh rd rang, phai thdng nhit tiéu chuén
danh gia do 6n dinh cta cac mdc khi xtr ly $6 lidu 1udi co so.
2. Hién nay trong thuc té san xuat, s lwong chu ky quan trac lin tai
cac dap thay dién khong gidng nhau. Do vay, dé c6 co sé phan tich do
Ian nham h trg hidu qua cho cong tic danh gi4 an toan tuyén dap thi
chu ky quan tric can duge thuc hién theo bién ddng cua d6 cao muc

nudc ho chura, toi thieu 4 chu ky mot nam.
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