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KS. TRAN NGOC BONG
Vien KHCN Xay dung

1. Dat van dé
] Trong giai doan hién nay, cong tac quan tric do
f 10n cong trinh da trd thanh phd bién ddi véi cac cong
 trinh xay dung. Dya vao s6 liéu d6 lin thu duge ching
f ta can phan tich danh gia k&t qua quan tric dé biét
b dugc mire dé tin cdy cla gia tri d6 lan thu duge. Cling
| tir s6 ligu d6 lun thu dudc, co thé biéu dién hinh anh
lun cha cong trinh thong qua cac phan mém d6 hoa.
L S§ lieu quan tric do 1Gn thu dugc khong nhitng cho
chang ta biét gia tri do Iin cha cong trinh tai thai diém
quan tradc ma con cho phép ching ta du bao do lun
b cla cong trinh & théi gian ti€p theo. Trong bai bao nay,
| tac gid trinh bay mo6t s6 ndi dung phan tich danh gia
- két qua quan trac do |Gn cong trinh d& ¢o ci nhin téng
quat va tryc quan vé do 1an cla cong trinh.
2. Panh gia mirc do tin cay gia tri dé lan cda cac

diém quan trac _

Bé 1Gn cha céc diém quan trac duge tinh theo cong
thire (1) va (2).

- So sanh gilra 2 chu ky (chu ky j so véi chu ky i);

PHAN TiCH PANH GIA KET QUA QUAN TRAC
PO LUN CONG TRINH

-S; ;dd lun chu ky j so v6i chu ky /;
-S4 39 1tn chu ky j so vgi chu ky 1,

-H; H; H, 46 cao chu ky 1, do cao chu ky j, 40 cao

chu ky /.

Trong két qua do ludn kém theo sai s6 do, do do dé
danh gia muc do tin cdy cla gia tri 4o 10n xac dinh
duge ¢an so sanh nd vdi sai s§ gigi han. Ky hieu my,
va my, la sai sd trung phuong cla dé cao méc xac
dinh & chu ky ¢ va t, ta s& tinh dugc sai 6 trung
phuong cla gia tri d6 lan:

my = fmH} +mH | (3)

Trong dé:

mH, = 41,/0,0, - 4

V& 13 sai sd trung phuong trong s6 don vi, mH,
sai s6 dd cao mdc J, Q, |a trong s&-ddo cla dd cao
mac /. my; ¢6 duge sau khi binh sai ludi, day chinh la
sai s§ do cao sau binh sai cla mdc quan tric & thoi

S =H —-H (1) diém do chu ky /.
A i '
- 8o v6i chu ky dau (chu ky 1) Cé thé khang dinh co sy tréi hodc lun tai diém
S, = H{ - H, (2) Quantrac néu thod méan.
Trong cong thac (1) va (2): S >2.my : (5)
Bang 1. Danh gia do tin cdy gia try dp 1in cda cac diém quan trac
So sanh
. Do cao CK1 Bg cao CK2 Do lun . -
Tén ' m ' m ' Sais6 | d¢lun .
STT . H.(m) H1 H, {m) M2 ) CK2-CK1 | o o K&t luan
m&e | oaoar008 | ™ | 1ei002008 | M | g (mmy | 9i6ihan [ VOIS
gidi han
1 M1 7.65701 0.14 7.65653 0.14 -0.48 0.40 > Lan
2 M2 7.61829 0.16 7.61873 0.16 0.44 0.45 < Trong sai s§ do
3 M3 7.55310 0.15 7.55312 0.14 0.02 0.41 < Trong sai s6 do
4 M4 7.60827 0.17 7.60795 0.16 -0.32 0.47 < | Trong sai s¢ do
5 M5 7.43354 0.13 7.43303 0.13 -0.51 0.37 > Lan

Cac danh gia muc do tin cay gia tri do iun cla
diém quan trac chi dung khi gia thigt 8n dinh cla cac
mdc géc (mdc chuan) 1a dang. Vi vdy, dé kiém dinh
gia thiét nay, cac mdc chuan dugc b tri thanh cum va
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do nGi vai nhau. Trén co sd tri do néi (do 1&p theo cac
chu ky) ¢6 thé danh gia duge én dinh clia méc chuan
va ¢6 thé xac dinh duoc méc n dinh nhat. DE co diéu
kien kiém tra nang cao do tin cay cla ludi ca sa thi dai
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véi méi cong trinh quan tric can xay dung khong dudi  mdc chudn va lita chon méc 8n dinh nhat dé tinh 6o

3 méc chuén bé tri thanh cum méc hodc rai déu xung

lin ¢Ong trinh. Mdt trong nhIng phuong phap hién nay

quanh cong trinh. Trong mdi chu ky do tién hanh do  thudng dung dé€ phan tich danh gia dé 6n dinh clia cac

dac, tinh toan binh sai danh gia dé 8n dinh cla cac

Bang 2. K&t qua dénh gid do &n dinh cda cac mbc chuén

m&c chudn 1a phuong phap binh sai ludi tu do.

Tén diém | Do caochuky 1, H(m) | D6 cao chu ky 2, Him) | D9 trdi, lin S (mm) K&t juén
R1 6.00000 6.00028 0.28 On dinh
R2 6.13056 _ 6.12815 -2.41 Kheng &n dinh
R3 5.92438 5.92410 -0.28 On dinh

Theo cac thuat toan phan tich, danh gia 6 én dinh
clia cac méc chudn do lin hién nay néu ching ta xay
dung cac m6c chuan nhé han 3 méc thi khong danh
gia duge do 8n dinh cla cac méc. DE khing dinh do
tin ¢y cla gia tri d§ lun thu dugc trong cac chu ky do
thi can phan tich danh gia do én dinh clia cac méc’
chudn. Nhu @ bang 2, néu ching ta khong phan tich
danh gia do 6n dinh clia ching ma chon méc R2 lam

s6 lidu g6c cho cac chu ky quan tric thi gia tri 66 lin
thu dugc khéng phan anh chinh xac gia tri do lun cla
cong trinh.

3. Biéu dién d¢ lin cdng trinh théng qua cac phin
mém d8 hoa ‘

Chiing ta co thé st dung cac phan Excel, Autocad,
Surfer,... 48 biéu di&n gia tri d6 IGn cong trinh.

05/09/2005

29/110/105

05/11/2005 12/11/2005 19/11/2005 26/11/2005 10/12/2005

DO LUN {mm)

Hinh 1. B8 thy biéu dién do lun cia diém do theo thai gian do (theo chu ky do)

Hinh 2. Binh d6 lin khén dai sén vén déng
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WA V2R IV3A 1VAA 1VSA 1VBA  VIA L TVBA

MAT CAT LUN THEO THO! GIAN
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®  chukyOd4

* - chuky 05 —#— chu ky 08 )

Hinh 4. Mét caf ltn theo thdi gian do cda fryc cong trinh

T cac hinh v& trén cho ching ta mdt cach nhin
téng quat, truc quan vé do lan clia cong trinh:

- D5 thi lin cho ching ta thay dién bién 1un cuc b
clia cong trinh tai diém quan tric;

- Binh d6 lan bao quat cho chung ta thdy hinh anh
Iin cha toan bé c¢dng trinh trong méat phéng ndm ngang.

- M& hinh lan cla cong trinh trong khéng gian 3
chiéu cho chung ta thay viing nao ¢ong trinh ¢6 dé 1Un
I6n nhét.

- M3t ¢t 1Gn cho ching ta biét d6 lan theo huéng,
theo truc cda cdng trinh & cac chu ky do.

4. Du bao dd Ian cdng trinh theo sé liéu quan trac
Pé& du bao d6 1un cong trinh theo s6 liéu quan tric
ching ta thudng sir dung ham s& mi va ham da thic.
Trong bai bao nay ching tdi du bao doé lan céng trinh
theo ham da thire. Ham da thure st dung ¢é dang sau:

_ 2 n
S =a,+at+a,” +..+a,t

Trong do: S, - d6 4n cong trinh & thai diém ¢

t - thoi diém say ra do lin S;;

ay, ay, 8,,..., a,— hé s3 clia da thuec.
11, 2 o]
11, 8 1)
11, ]
v=(y v,

Thanh lap dugc hé phuong trinh s8 hiéu chinh dang:
V =AZ+S _ 9)
Ap dung nguyén Iy s6 binh phucng nhd nhét lap
dugc hé phuong trinh chuan:

ATAZ+ A'S =0 (10)

Tap chi KHCN Xdy dung — s¢ 1/12009

(6)

Nhu vay dé tinh dd 1an cha cong trinh theo cong
thirc (6) thi can phai xac dinh duge:

- 84 bac da thirc;

- Céac hé s cha dathice gy, a4, a5, @,

Né&u bac cla da thire (n) da dugce xac dinh thi cac
hé sd a, (=1-n) dugc tinh tir s8 liéu do lun trong k chu
ky da quan tréc. M&i chu ky do sé thanh lap dugc mot
phuang trinh;

S, =a,+at+a,’ +..+at" (7
Tur k chu ky quan trdc thanh 1ap dugc k phuang
trinh dang (7} trong khi ¢6 {n+7) hé s6 can xac dinh.

Dé x4c dinh dugc cac hé s& a, can phai ¢ k>(n+1).
Truong hop néu k=n+1, véc to hé sd a duge xac
dinh trén co sd gidi hé phuong trinh tuyén tinh (7).
Khi k>n+1 bai toan dugc gidi theo phuong phap sé
binh phuong nhé nhét theo trinh ty sau:

Coi (7 1a phuong trinh tri do {thdr j) sé lap dudc hé
phuang trinh s6 hiéu chinh:

v.=a,+al, +ad +..+at -S* (8
Ky hiéu:
—.=8) 1 Z=(a, a a, a,)’
ve)

Tir (10) suy ra véc to nghiém:
Z=—4"4)"'.A"S (11)

Sai s8 trung phuong don vi trong s6 u« duge tinh
theo céng thirc da biét:
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v
A D (12)

Do chinh xac cla cac tham s6 nhan duge duge
tinh theo cong thire: m, = u./O, (13)

Q.. |a cac phéan t(r trén duéng chéo chinh cla ma
tran Q (Q 1a ma tran nghich dao clia ma tran hé s& hé
phuong trinh chudn Q = (ATA)"). -

Khi da xac dinh duge cac tham s§ Z clia ham, ¢o
thé tinh dugc gia tri bat ky cGa ham (ng véi gia tri t, va
dd chinh xac cla gia ti ham néi suy (hay ngoai suy).
Vecto ham ndi (ngoai) suy co dang:

(14)

Sai s6 trung phuong cla ham gia tri ndi (ngoai)
suy dugc tinh:

My :quFTQF

Khi sir dung ham thyc nghiém dé ndi suy hay
ngoai suy cho két qua t6t dang tin cay khi diém ndi suy
& 1an can mién gia tri quan trac.

(19)

P& chon bac cua da thirc co thé s dung nguyén
téc,J1]: Da thirc duge chon la da thirc ¢6 mo hinh nhd
nhét. tag gt 1ap cac da thire vdi s6 bac tang dan tir 0
dén k-2, ¥6i méi da thirc (bac n) tinh cac hiéu:
§.=S% -8, (S* la do fun do dugc & chu ky thu j,
con S 1a do lun tinh theo da thie d thai diém chu ky
do thir §, sau do tinh téng: >~ = |52 | da thet nao co
t8ng Z, nhd nhat sé dugc chon dé dy doan lun.
Thuc t& cho thdy d6i vai rat nhidu cong trinh, chi can
chon da thirc dén bac 2 hodc 3l dl. '

Bang 3 1a s6 litu quan trag-d6 Iin nén cla mot
cong trinh & Ving Tau ma Vien KHCN Xay dung da
tién hanh quan trac 23 chu ky trong thdi gian 8.1 nam.

Bang 3. Gid try d6 fin cua cong trinh & cac thoi gian do

Chu ky Thai gian quan trac (thang) Gia tri @6 lan_(mm)

1 0.00 0.00

2 1.10 -3.20
3 277 -16.70
4 3.87 -24.60
5 4.94 -31.80
6 19.87 -102.10
7 21.87 -112.20
8 24.30 -120.90
9 25.93 -125.10
10 27.86 -134.20
11 29.69 -153.40
12 39.19 -191.55
13 43.26 -210.83
14 47.09 -229.83
15 51.69 -245.51
16 60.62 -275.74
17 64.62 -288.98
18 68.62 -302.79
19 72.62 -314.04
20 7912 -330.69
21 85.82 -347 .47
22 91.19 -361.54
23 97.19 -374.63

D& du bao dé tan cha cong trinh & cac chu ky vé sau va du bao gia tri do Iun cuc dai, tac gid da sir dung ham

da thirc bac 2 ¢6 dang: S, = a, +a,t + a,t’

Trong day s& liéu trén d& st dung 16 chu ky dau dé tim ham da thirc bac 2

- Tur day tri do 16 chu ky dau 1ap dugc ma tran hé s6 hé phuong trinh s hiéu chinh A va ma trén s6 hang ty do S ]
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16%’“'2?’87“’ “ 478.30" o

100 & 10. .
. 1 Oﬂ mg T'{ '
1 OQ - 9%1 . “:
100 480
A= 190 T 2663
' 1.00 27.86
1.00 29.69
1.00 39.19
1.00 43.26
1.00 47.09
1.00 51.69
1.00 60.62

‘ 6?2 36

1.31; Ve, . 32
7.5? B ' 16.7
Wﬁ Lo 24.6
31.8

W, T ipsha e

776.18

881.50
1535.86
1871.43
2217.47
2671.86
3674.78

- Lap ma tran hé s¢ hé phudng trinh chudn va giai he phuang trinh chuan:

ATA 15.000000 404.050000 15813.300100
- 404.050000 15813.300100 704528.179549
15813.300100  704528.179549  33986887.036477
/'
(ATA) 0.352996 -0.022266 0.000297
_ -0.022266 0.002232 -0.000036
k0'000297 -0.000036 0. 000001
1977.66 a ] -1.66
ATS= 76115.40 z= al = -528
336777954 ) a2 L 0.01
- Danh gia do chinh xac: - ~ - ~
' Vi | 4.3
v, 05
Vq 27
vV, 4.3
vy 00
Vg 0.5
vy -2.3
V= Ve = -5.8
v : 5.7
Vi 5.0
Viy 0.5
Viz 2.1
Vis 4.9
Vig 15
. Vis _/ . 40 _/
ViV= - 188.100

Tap chi KHCN Xay dung — 56 1/12009
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Sai s6 trung phuong dan vi trong so:

el Sttt
p= | (188100 o m
K+ Vi5—@2+D

Tu k&t qua tinh toan & trén chting ta tim dugc ham
da thure bac 2 du bao d6 lan nhu sau:

S;=-1.66 -5.28t+ 0.01F

Tur ham da thire tim duge ching téi tién hanh so
sanh do lun do duge véi d§ lan dy béo tur chu ky 17
dén chu ky 23 véi khodng thdi gian du bao tinh tir chu
ky 16 trd dila 3 nam.

Bang 4. Két qué so sanh do iun do va dg lun du bdo tir chu ky 17 dén chu ky 23

v - . Gia tri @6 lun dy bao o . B léch gilra do
Chu ky T?gcg('?hgg;?n G'g&gg%‘::)do theo ham x&p xt da Sai si(r)man; bao lin do va dé lan
' thire bag 2 (mm) dy bac (mm)
17 64.62 -288.98 -295.11 3.92 6.13
18 68.62 -302.79 -310.13 4.83 7.34
19 72.62 -314.04 -324.79 5.86 10.75
20 79.12 -330.69 -347.82 7.77 17.13
21 85.82 -347 47 -370.55 10.04 . 23.08
22 91.19 -361.54 -388.03 12.06 26.49
23 97.19 | -374.83 -406.77 14.54 32.14

Tir bang 4 nhan thay: D6 chinh xac cla két qud du
bao d6 Iin céng trinh cang chinh xac khi ma s6 chu ky
quan trac cang 1dn va diém noi suy & lan can mién gia
tri quan tric. Thai di€m du bao cang xa thai diém quan
trac thi sai s6 du bao cang lon, gia tri du bao nhan
duge cb do chinh xac thap.

Két qua dy bao do 1in cong trinh chi mang tinh
chat tuang d6i bdi vi tir thue t& quan trdc d6 lun cla
mot vai cong trinh trong thai gian dai cho thay do lun
clia cong trinh @ mét vai thai diém nao d6 khong tuan
theo mot qui luat nhat dinh,

5. K&t ludn

- Khi tign hanh quan trac do IGn cong trinh ¢&n phan
tich danh gia mure do tin cay cla chiing theo cong thic
{5) dé bist dugc chac chan diém do nao bi ian, bi tréi va
cac diém khong bi tréi, IUn & cac diém c6 gia tri am
hoac duang nho hon sai s6 gidi han cho phép;

- D6 1in cla cong trinh duge phdn anh moét cach
téng thé khi chang ta sr dung cac phan mém dd hoa
dé biéu dién gia tri do 10n ¢cla ching;
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- C4n tién hanh phan tich, danh gia d6 6n dinh cla
cac mdc chudn tim ra méc chuan én dinh nhat dé tinh
lan cho céng trinh;

- Két qua du bao do lin cong trinh theo sé ligu
quan tric dat do tin cay cao khi ma sd chu ky quan
trdc cang lon va diém noi suy & lan can mién gia tri
quan trac.
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