Trao d6i - Y kién

UNG DUNG TOAN THONG KE PE PANH GIA PO
ON PINH MOC CO SO PO LUN CONG TRINH
TU KET QUA DO NHIEU CHU KY
ThS. TONG THI HANH®, ThS. BUI TH| KIEN TRINH®

M Hoc vién Ky thuat Quan sw
@ Trrong Dai hoc Thuy lgi

Tém tat:

Trong céng tac quan tréc lun céng trinh, sw 6n dinh ctia cac mbc khéng ché co sé quyét
dinh do chinh xéc cta két qué quan trdc. Dwa trén co s& cua bai toén kiém dinh théng ké,
bai bdo nhdm muc tiéu xac dinh tiéu chuén hop ly dé danh gia dé6 6n dinh cua cac méc co
s& phuc vu do lun céng trinh tir két qué quan tréc nhiéu chu ky.

1. M& dau

& quan trac chuyén dich bién dang
Dcéc cbng trinh céng nghiép hay dan

dung can xay dwng hé théng méc do
dac. Hé théng nay phan thanh hai cap: méc
khéng ché co sé la cac mbe chuan dwoc bb
tri & khu vwe dn dinh va cAp méc quan trac
gén trén than cong trinh, tai nhirng vi tri dac
trwng dé phat hién chuyén dich nhéat.

Ban chat clia cong tac quan trac lin c6ng
trinh la do chénh cao tw cac méc chuan dén
cac mbc quan tréc, tir do tinh dwoc do cao
cac méc quan trac theo phwong phap binh
sai chat ché. Théng qua so sanh d cao cua
cac méc quan trdc & cac chu ky do khac
nhau sé xac dinh dwoc do lun clha cong
trinh trong quang th&i gian d6. Nhw vay,
mudn xac dinh chinh xac do Iun clia cong
trinh thi cac moc chuan phai on dinh, viéc
danh gia dd 6n dinh cta cac mbc nay cé y
nghia quyét dinh chét lwgng cla viéc tinh
dé lan, tinh cac tham sb Ian va dy bao lun
cong trinh, déng thoi can thwdng xuyén
dwoc nghién cru va hoan thién.

Cé réat nhleu phwo’ng phap danh g|a dé
&n dinh mbc khéng ché co sé& (mbc chuan)
nhung cac phucyng phap doé chu yeu dung
dé danh g|a dd 6n dinh cac méc chuan lwGi
co s& tir két qua do hai chu ky. Mot sb rat it

cac phuong phap dung dé danh gia dod én
dinh cac méc chuén tir két qua do nhiéu chu
ky nhw phwong phap phan tich twong quan,
phwong phap dung luat phan bé D-Simon

V... Tuy nhién co s& khoa hoc va kha
ndng rng dung thyc tién cla cac phwong
phap la van dé can phai xem xét va phan
tich tr nhiéu goéc do khac nhau. Trong bai
bao nay, chung t6i sé phan tich co s& khoa
hoc va kha nang (rng dung ctia cac phwong
phap, tir d6 hoan thién phwong phap danh
gia dd 6n dinh cla méc co s& do lun tir két
qua do nhiéu chu ky dwa trén co sé cla bai
toan kiém dinh théng ké.

2. Tong quan vé cac phwong phap
danh gia d6é on dinh moc co’ s& twr ket
qua do nhieu chu ky

Cac phwong phap danh gia dd én dinh
méc co s& do lun tr két qua do cda nhiéu
chu ky hau hét déu dua trén co s& cla bai
toan kiém dinh théng k& nhuwng cach lya
chon tiéu chuan va quy tac kiém dinh cta
mdi phwong phéap 1a khac nhau. Sau day la
ndi dung co' ban ctia mdt sb phwong phap
théng dung.

2.1. Phwong phap phan tich twong
quan

Gia thiét lvoi co s& dwoc do k chu ky voi
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n tri do chénh cao la h;. Ky hiéu cac chénh
cao sau binh sai la h{j va sai sb trung
phuong twong rng la Gy -
ij
Trong phy’o’ng phap phan tich twong
quan, gia thiét thong ké Hy dwoc tao:

Ho: h)=h,=..=h

t&rc 1a chénh cao h’
do.

Quy tac dé kiém dinh gia thiét thong ké
(1) la dai lwvgng thong ké:
2

(1)
cb dinh trong k chu ky

o2
h;

F== (2)

Trong do: Gh la binh phwong sai sb

trung phwong cua tri chénh cao trung binh
tr k chu ky do dugce tinh theo céng thire:

k _
()’
o -H
k(k-1)
Bai lvgng thong ké (3) sé c6 luat phan bo
Fish-Snedec voi s6 bac tw do {k(k-1)r}.
Tinh dwoc tri thye té f, theo cong thire (3)
va kiém tra gia thiét (1) theo nguyén tac:

3)

a.Neu f,<f .., tachapnhangia
thiet (1), nghia Ia tr binh sai chénh cao

hj; cb dinh trong k chu ky do.

b. Nguoc lai, néu fp > 1, fk(k-1)r} thi gid
thiét (1) bi pha dinh, nghla la tri binh sai
chénh cao h’ khéng co dinh trong k chu ky
do.

Tl d6 rat ra két luan:

- Néu tat ca cac chénh cao trong lwdi déu
c6 két luan 1a cb dinh trong k chu ky do thi
khéng phai tién hanh xac dinh méc chuan
on dinh. Trong trwdng hop nay co thé 1a tat
cad cac mdc chuan déu 8n dinh hoac tat ca
cac mbc lun déu.

- Truong hop co it nhat mét chénh cao
c6 két luan khong c6 dinh, Iuc nay phai xac

dinh méc chuin én dinh va mébc chuan
khéng &n dinh theo cach phan tich dwa vao
cAu truc lwéi hodc dwa vao gia tri clia cac hé
sb twong quan diéu kién.

2.2. Phuong phdp ding luat phan bé
D-Simon

Phwong phap dung luat phan bé D-
Simon dwoc trinh bay trong tai liéu tham
khao [2]. Phuong phap nay duwgc thyc hién
véi tirng méc chuan clia Ium co sO. Voi
lwéi co s& do lun gdbm p méc chuadn dwoc
do k chu ky, ndi dung cua phwong phap co
thé tém tat qua 3 buéc nhw sau:

Bwée 1: T d6 chinh xac quan trac lun
tébng hop OAys s€ tinh dwoc d6 chinh xac
do IGn yéu cau cla cép lwéi co s& theo
cbng thire:

GAyé'u

Tién hanh binh sai lwéi theo phwong phap
binh sai lwoi tw do, c6 thé binh sai theo
chénh cao do hoac theo hiéu chénh cao do.
Néu binh sai theo chénh cao do can lwu y 1a
khi binh sai cac chu ky sau ta nhan tri gan
ding cla cac an sb (dd6 cao mbc chuan)
bang tri binh sai d6 cao cac méc twong (rng
¢ chu ky binh sai trwéec.

(4)

Buwoc 2:

a. Xac dinh d9 lun Ay va sai s6 trung
phwong do lin Op; V&I (i=1+p) va

(j=1+k)

Viéc xac dinh hai dai lwong nay sé phu
thudc vao déi twong tri do dwoc s dung
trong bai toan binh sai lw&i:

- Néu binh sai luéi theo day hiéu chénh
cao do thi sé nhan dwgc ngay do 1Un Ajj va
sai s6 trung phwong d6 lun Oaj;

- Néu binh sai theo day chenh cao do,
dwa vao tri binh sai d6 cao H,J, trong s6 dao

twong rng QHij va sai sb trung phwong

20 TAP CHi KHOA HOC PO DAC VA BAN PO SO 16-6/2013



Trao d6i - Y kién

trong sb don vi c; ta xac dinh dwoc:
+ D6 lan: Ay = H;; _Hi(j—l) (5)
+ Sai sb trung phwong d6 lun theo cong

thire:
Trong do:

2 2

Oij_

(7)

r(j_l) + rj

b. Tao day d6 Iun cung dd chinh xac.

Tir day d6 lan Ajj clia mde chuén (i) khac
dd chinh xac chung ta phai can bang chung
bang cach tao day dd lun twong duong:

! —
A =4y PAij (8)
Trong d6: Pa; 1 trong sb clia @6 1un Ay va
duwoc xac dinh theo mét trong cac cach sau:

- Néu yéu cau xac dinh do lin cac mdc
co sO la o, thi chon trong so theo cong
thive:

2
_Oa
PAij - ) 9)

- Khi gian cach thoi gian gitra cac chu ky
chénh Iéch I&n thi trong sb P, c6 thé chon
theo cong thirc: A

T GA
A1

! TiGA

(10)

Trong do: T chon phu thudc vao thoi
gian gitra cac chu ky dung dé tinh cac do
[un.

- Dwa vao két qua binh sai ta cling co thé
xac dinh trong s6 clia do lun theo coéng thirc:
1

PAij = Q.

1)

(11)

‘Buworc 3: Banh gia do dn dinh cla céac
moc chuan.

DPé danh gia dd 6n dinh cia mbc (;huén
(i) trong day k chu ky do ta tao gia thiét:

Hot B(An)=E(Ai) = =F(Ap) =0 (12)
Dung dai lwgng thdng ké:

D= anax — Amax _Amin 13

o, o4 (13)

lam quy tac dé kiém dinh gia thiét (12). Dai
lvong théng,ké (13) sé co luat phén bo D-
Simon vé&i so bac tw do (k-1).
Trong quy tac (13), dé tinh tri thwc té cua
quy tdc chang td6i da nhan tri cuc dai
Amax = max
Chon murc x&c suét @ va tra bang D-Simon

va tricyc tiéu A, =0

ta tim dworc tri gi¢i han du’(k_l) , sau dé so
sanh vai tri thuc té d, cla quy tac (13) va rat
ra két luan:

+ Néu d, —da J(k=1) chap nhan gia thiét
(12), nghia 1a méc chuén (i) én dinh trong k
chu ky do.

+ Nguoc lai, néu d, > da,(k_1) ta noi mbc
chuén (i) khéng én dinh trong k chu ky do,
nghia 1a c6 it nhat mot chu ky do c6 mbc
chuén (i) khéng 6n dinh.

3. Lwa chon phwong phap hop ly dé
danh gia do 6n dinh méc do lGn nhiéu
chu ky

Pé Iwa chon mot phuong phap hop ly
nham danh gia d6 én dinh cac mébc do lun
nhiéu chu ky chdng ta nén dwa vao cac
muc tiéu sau:

Muc tiéu 1: Phwong phap phai duwoc xay
dwng trén co s& toan hoc chat ché va phai
phu hop véi tinh thue té dd Iun cac méc.

Muc tiéu 2: Quy trinh tinh toan cla
phwong phap don gian, cé khoi lwong tinh
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toan it nhét, co tinh phd cap cao. Béng thoi
phuwong phap phai cé kha nang tw dong hoa
qua trinh tinh toan.

Dwa vao hai muc tiéu trén, chung toi sé
phan tich wu nhwoc diém cuda tirng phwong
phap tr d6 lwa chon phwong phap hop ly
nhét.

- Phuwong phap phéan tich twong quan:

Xét vé mat co s& ly thuyét thi phuwong
phap nay cé co s& toan hoc chat ché vi néu
méc co s& khong bi ltn thi chénh cao trong
cac chu ky twong wng sé nhuw nhau.

Tuy nhién, phwong phap nay cé khdi
Iwong tinh toan I&n, dac biét khi lwdi co s&
c6 sb diém mbc nhiéu. Bong thoi kha nang
tw dong héa cua phwong phap khéng cao vi
trong trwéng hop co it nhat mét chénh cao
khéng 6n dinh thi viéc xac dinh mbc khoéng
6n dinh sé& rat phirc tap vi sé phai phan tich
dwa vao cau tric lwdi hodc gia tri clia cac hé
sb twong quan.

- Phuong phép dung luat phan bé D-
Simon:

Phwong phap dung luat phan bé D-
Simon ciing dua trén co s& bai toan kiém
dinh thdng ké co gia thiét thdng ké va quy
tdc kiém dinh hop ly. Tuy nhién, trong sb
ctia dod lun cac méc co s& cé nhiéu cong
thirc sé gay kho khan khi Iwa chon cong
thire tinh. Dong thdi phwong phap chua xac
dinh dwoc chu ky do ¢ méc chuan khéng
6n dinh mac du day 1a moét viéc can thiét.

Phwong phap cé wu diém la cé quy trinh
tinh toan r6 rang va cé tinh quy luat, cé kha
nang ty déng hoa qua trinh tinh toan.

Trén co s& nhirng phan tich trén, ching
t6i da ké thira nhirng wu diém va hoan thién
céc ton tai ciia phwong phap dung luat phan
bd D-Simon nhdm danh gia d6 6n dinh mbc
chuén trong do Gn céng trinh, tém tat nhw
sau:

3.1. Chon céng thiec tinh trong sé6 dé

lan hop ly

Trong ba cach chon trong sb theo (9),
(10), (11) da néu, co thé thay cong thire (11)
phu hop nhat véi lwéi khdng ché quan trac
lan vi trong sb do Iun ty 1& nghich véi trong
s6 ddo do lun. Mé&t khac, khi dwa trong sb
dao vao tinh dd 1un thi sé thé hién dwoc sw
tac dong cha cau hinh lwéi & chu ky do
twong ng dén do lun.

3.2. Xdc dinh chu ky do c6 méc chuan
khéng 6n dinh

Pé xac dinh chu ky do c6 mdc chuan
khong on dinh chung ta tién hanh nhuw sau:

!

- Khi nhan trj cuc dai Arr{ax =|Al . va

tri cwe tiéu A, = 0 thi quy tac (13) cé dang:

max
Oa

D= (14)

- Pai lwong théng ké (14) cé luat phan bd
D-Simon. Tinh tri thuc té d,, clia quy tac theo

(14) va so sanh vai tri toi han d, (k-1) tra tw
bang tra cta luat phan bé D- Simon:

+Neud, <d, ) thi gia thiét (12) duoc
chép nhan tuc la méc chuén (|) 4n dinh
trong tat ca cac chu ky do va két thac bai
toan danh gia do 6n dinh.

+Néu dp>d, () thi gia thiét (12) bi
bac bd, tirc 1a mébc chuan (i) khéng 6n dinh
tai chu ky c6 dé lun cwc dai, gia st tai chu
max(j) - beée I’<iem tr? xem liéu réljg
con chu ky nao cé moc chuan (i) khéng 6n

dinh ni¥a hay khéng thi ching ta tién hanh
loai bo |AT
nghiém déi voi ‘ ‘max trong day cac chu ky
con lai, néu gia thiét gbc bj bac bé tirc 1a con
c6 chu ky do c6 mbc khéng 6n dinh thi tiép
tuc kiém nghiém cho dén khi tim dwoc tat ca

i) & chu ky (j), sau do kiém

cac chu ky c6 mbc chuan khéng 6n dinh,
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cac chu ky con lai la cac chu ky do c6 mbc
chuén 6n dinh.

4. Tinh toan thwc nghiém

D& minh chirng cho céc phan tich trén,
ghﬂng toi tién héqh thwe nghiém kiém tra dé
on dinh cua 4 moc Ry, Ry, R3, R4 cla Iwdi
co s& & hinh 1. Lwdi dwoc xay dwng nham
do lun cbng trinh v&i dé chinh xac
Opy =FImm nén oy =0.32mm .

Lwéi dwoc do 9 chu ky, s6 liéu do ghi &
bang 1. (Xem bang 1)

hy
R4 R,
h; hy
R; R,
hy

Hinh 1: So db Iwéi thue nghiém

Sau khi binh sai thu dwoc cac két qua
trong bang 2: (Xem bang 2, 3)

Tw két qua binh sai, tién hanh danh gia
d6 6n dinh cac moc chuan theo hai phwong
phap gobm: phwong phap phan tich twong
quan va phwong phap dung luat phan bo D-
Simon da hoan thién. Cu thé nhw sau:

a. Danh gia dd én dinh cac méc chuén
theo phuwong phap phan tich twong quan
(Bang 4).

Tri gi¢i han:

fohan = ak(k-1)1 = f0.05,9(9—1),1 =3.98

So sanh cac gia tri thuc té £, fo, fo3,
V@i tri gioi han fg pa,, ching t6i rat ra két luan
sau:

- Chénh cao h, la khéng cb dinh trong 9
chu ky do.

- Chénh cao h, la khéng cb dinh trong 9
chu ky do.

Béng 1: Sé liéu thuc nghiém

Chu ky h4 ny h, Ny hj N3 h, Ny
(mm) (Tram) (mm) (Tram) (mm) (Tram) (mm) (Tram)

1 979.52 4 484.28 3 398.84 4 96.67 5

2 980.31 4 483.92 3 398.49 4 97.58 5

3 979.97 3 483.24 5 398.33 5 97.60 5

4 978.71 3 481.53 5 398.84 5 98.13 6

5 977.31 3 481.16 4 399.09 4 96.75 4

6 976.77 3 480.68 4 398.96 5 96.22 4

7 976.52 5 480.12 4 399.18 3 96.92 5

8 978.15 3 481.83 3 398.79 5 97.11 5

9 974.72 4 479.24 4 .98.96 3 96.14 4
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Bang 2: B cao cac méc va trong sb ddo dé cao cac mbc sau binh sai

o | o T e [ Tt T @ [ Qe [ % [ O
1 9.99997 |10.97956(10.49533|10.09656| 1.36 1.1 1.11 1.36
2 9.99932 |10.97955(10.49557|10.09700| 1.36 1.1 1.1 1.36
3 9.99935 |10.97919(10.49572|10.09717| 1.25 1.25 1.53 1.53
4 9.99940 |10.97806(10.49645(10.09753| 1.36 1.28 1.54 1.67
5 10.00034|10.97758|10.49634(10.09717| 1.10 1.10 1.23 1.23
6 10.00067]|10.97727|10.49636(10.09712| 1.11 1.1 1.36 1.36
7 10.00044|10.97687|10.49668(10.09745( 1.51 1.37 1.13 1.22
8 9.99999 [10.97806(10.69615(10.09723| 1.19 1.00 1.19 1.50
9 10.00132|10.97594|10.49660(10.09756| 1.23 1.23 1.10 1.10

Béang 3: Chénh cao sau binh sai, chénh cao sau binh sai trung binh va sai sé trung
phwong xac dinh chénh cao sau binh sai

Chu ky h h hs hy my, my, My, my,,
(mm) [ (mm) [ (mm) [ (mm) [ (mm) | (mm) | (mm) | (mm)

1 979.59 | 484.23 | 398.77 | 96.59 0.12 0.1 0.12 0.13
2 980.23 | 483.98 | 398.57 | 97.68 0.14 0.12 0.14 0.15
3 979.84 | 483.46 | 398.55 | 97.82 0.30 0.36 0.36 0.36
4 978.66 | 481.61 | 398.92 | 98.23 0.11 0.14 0.14 0.14
5 977.25 | 481.24 | 399.17 | 96.83 0.12 0.14 0.14 0.14
6 976.60 | 480.91 | 399.24 | 96.45 0.36 0.39 0.42 0.39
7 976.43 | 480.19 | 399.23 | 97.01 0.14 0.13 0.1 0.14
8 978.07 | 481.91 | 398.92 | 97.24 0.16 0.16 0.19 0.19
9 974.62 | 479.34 | 399.04 | 96.24 0.17 0.17 0.15 0.17
Hi 977.92 | 481.87 | 398.94 | 97.12
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Béng 4: Kiém dinh sw én dinh cta chénh cao h; trong k chu ky do

Kiém dinh h, Kiém dinh h, Kiém dinh h, Kiém dinh h,
Chu s 2 2 2
< (hij ~h, )2 for = :ﬁﬁiij (h'Zj ~h, )2 P2~ :}zt_z (h'3j ~hy )2 fp3= :gjj (h:‘j ~h, )2 fpa = :}2}:;j
1| 2781 | 30.288 | 5567 | 29.174 | 0.028 | 0.667 | 0.286 | 3.384
2| 5336 | 21563 | 4.452 | 20.769 | 0.137 | 0.100 | 0.314 | 2.409
3| 3674 | 4657 | 2535 | 2523 | 0.150 | 0.687 | 0.493 | 0.413
4 | 0549 | 32.400 | 0.067 | 17.387 | 0.000 | 0.681 1.227 | 2.552
5| 0452 | 26.925 | 0.394 | 17.241 | 0.054 | 0.072 | 0.083 | 2.820
6 | 1.744 | 3282 | 0926 | 2087 | 0.093 | 0.979 | 0452 | 0.341
7| 2215 | 22157 | 2.820 | 20.008 | 0.086 | 0.338 | 0.012 | 2.836
8 | 0.023 | 15406 | 0.002 | 12.057 | 0.000 | 0.390 | 0.015 1.398
9 | 10.899 | 17.352 | 6.394 | 10.978 | 0.009 | 0.390 | 0.772 | 2.479
. | é(hifﬁl)z 2 Jz:(h'zj h2)2 2 _j:(h;j—ﬁ3)2 ) 2 é(%-ﬂ)z
S :9(97_1):0.384 of, = 5671) 032|0on, —9(97_1)—0.008 of, =19(?1)=0_051
|

- Chénh cao hy la ¢b dinh trong 9 chu ky
do.

- Chénh cao h, la cb dinh trong 9 chu ky
do.

Két hop voi viéc phan tich so do Iwdi
chung ta thay: moc R, lién quan dén céac
chénh cao khéng c¢b dinh h4, h, nén méc R,
la mbéc khong 6n dinh. Cac méc Ry, R3, R,

la mébc dau va mdc cudi ctiia cac chénh cao
c0 dinh hs, hy nén la cac moc on dinh hoac
lGn déu.

b. Danh gia dd &n dinh cac méc chuén
theo phuwong phap dung luat phan bdé D-
simon.

Dwa vao dé cao va trong sd dao dd cao

cac mdc sau binh sai chung t6i tinh duoc:
(Xem bang 5, 6, 7)
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Bang 5: Két qua tinh d6 1un va trong s6 déo do Iin céc moc
theo tteng cap chu ky lién tiép

ARl AR2 AR'}» AR4

Cap chu Q 0
ky (mm) | (mm) [ (mm) | (mm) i, Qe Ar3 Ar4
1-2 -0.66 -0.01 0.23 0.44 2.72 2.22 2.22 2.72

2-3 0.03 -0.36 0.16 0.17 2.61 2.36 2.64 2.89

3-4 0.05 -1.13 0.72 0.35 2.61 2.53 3.07 3.20

4-5 0.94 -0.47 -0.11 -0.36 2.46 2.38 2.77 2.90

5-6 0.34 -0.31 0.02 -0.05 2.21 2.21 2.59 2.59

6-7 -0.24 -0.40 0.31 0.33 2.62 2.48 2.49 2.58

7-8 -0.45 1.19 -0.53 -0.22 2.70 2.37 2.32 2.72

8-9 1.33 -2.12 0.45 0.33 2.42 2.23 2.29 2.60

Bang 6: Két qua tinh trong sé do lun va do Iun sau khi cdn bang trong sb

Cap chu P, P Aﬁl i{z iz3 AR4
Y Ry ARy 3 4 (mm) (mm) (mm) (mm)

1-2 0.37 0.45 0.45 0.37 -0.40 -0.01 0.16 0.27

2-3 0.38 0.42 0.38 0.35 0.02 -0.24 0.10 0.10

3-4 0.38 0.40 0.33 0.31 0.03 -0.71 0.41 0.20

4-5 0.41 0.42 0.36 0.34 0.60 -0.31 -0.06 -0.21

5-6 0.45 0.45 0.39 0.39 0.23 -0.21 0.01 -0.03

6-7 0.38 0.40 0.40 0.39 -0.15 -0.26 0.20 0.20

7-8 0.37 0.42 0.43 0.37 -0.27 0.77 -0.35 -0.13

8-9 0.41 0.45 0.44 0.38 0.86 -1.42 0.30 0.21
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Trao d6i - Y kién

Bang 7: Két qua déanh gia dé én dinh theo phuong phép D-Simon

TT Tén méc Tri thL_rthe cua quy [Tri gioi rlan cla quy K&t luan
tac D tac D
1 R; 2.68 4.29 R, &n dinh
R, khéng 6n dinh tai ch
2 R, 443 4.99 > khéng or‘m inh tai chu
ky 9
3 R3 1.29 4.29 R 6n dinh
4 R4 0.83 4.29 R, 6n dinh
5. Két luan Tai liéu tham khao

T két qua phan tich va tinh toan thuc
nghiém co thé thay phwong phap s dung
luat phan bé D-Simon da hoan thién cé quy
luat tinh toan chat ché nhwng don gian, cé
thé tw dong hoa qua trinh tinh toan. Dong
thdi phwong phap st dung luat phan bé D-
simon da hoan thién cé do tin cay cao hon
phuvong phap phan tich twong quan va
khéng han ché sé lwong méc chuan trong
lwéi. Dac biét phwong phap nay co thé ap
dung dbi v&i cép lwéi quan trdc khi can
thiét.O

Summary

[1]. Treong Quang Hiéu (1996), Co s&
toan hoc cua ly thuyét sai s6, Bai giang cao
hoc, Dai hoc M - Dia chat, Ha Noi.

[2]. Téng Thi Hanh (2002), Nghién ctwu
tng dung bai toan kiém dinh théng ké dé
danh gig dé én dinh méc do lun céng trinh,
Luan van Thac sy Ky thuat, Dai hoc M6 - Dia
chat, Ha Noi.

[3]. Phan Van Hién (1997), Quan tric
chuyén dich va bién dang céng trinh, Bai
gidng cao hoc, Pai hoc M6 - Dia chat, Ha
NGi.O

APPLY STATISTIC TO EVALUATE THE STABILITY SUBSIDENCE BENCHMARK

FROM RESULTS MEASURED OF PERIODS

MSc. Tong Thi Hanh, MSc. Bui Thi Kien Trinh

In the process of monitoring subsidence, the stability of basic net stick determines the
accuracy of the monitoring results. Based on statistical hypothesis testing, the paper aims
at defining suitable standards to evaluate the stability of basis net stick for the settlement
measurement of the project from monitoring results of periods.O

Ngay nhén bai 18/3/2013.
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