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TOM TAT

Quan tric lin cong trinh 1a cong tac tric dia c6 do chinh xac cao, nham xéac dinh sy thay ddi cao
do cua cac diém moc trong qua trinh cong trinh chiu tac dong cua tai trong, diéu kién dia chit va moi
truong. Dé dam bao do tin ciy va tinh khach quan cua két qua, cong tic quan tric can duoc thuc hién
ddng bo tir khau thiét ké mang ludi, do dac ngoai nghiép dén xtr 1y s liéu ndi nghiép, doi hoi nguoi
thyc hién c6 chuyén mén trac dia vimg va hiéu rd dic diém cong trinh. Ludi quan tric bién dang 1a
ludi do lap, trong d6 vi tri va so d6 ludi duoc gitr on dinh qua cac chu ky nham dam bao kha ning so
sanh. Trén co s& d6, phwong phap binh sai hiéu tri do giira hai chu ky lién tiép duoc ap dung dé xac
dinh d6 lun cac diém mdc. Phuong phéap nay giup giam khdi lugng tinh toan, han ché sai s6 va nang
cao do chinh xac. Két qua nghién ctru cho thiy phuong phap c6 tinh kha thi cao va hiéu qué trong
thuc tién quan trac ltn cong trinh.

Tir khoa: Quan trdac lun, binh sai hié¢u tri do, luéi quan trac bién dang, chu ky quan trac, trac dia
cong trinh.

PROCESSING MONITORING NETWORK DATA OF STRUCTURAL SETTLEMENT
BASED ON MEASUREMENT DIFFERENCES BETWEEN TWO OBSERVATION
CYCLES

ABSTRACT

Structural settlement monitoring is a high-precision geodetic task aimed at determining changes
in the elevations of monitoring points during the period when a structure is affected by loads,
geological conditions, and environmental factors. To ensure the reliability and objectivity of the
results, the monitoring process must be implemented in a coordinated manner, from network design
and field measurements to data processing, requiring practitioners to possess solid geodetic expertise
and a thorough understanding of structural characteristics. Deformation monitoring networks are
repetitive measurement networks in which the configuration and positions of observation points are
maintained consistently across monitoring cycles to ensure comparability of results. Based on this
principle, the adjustment of measurement differences between two consecutive monitoring cycles is
applied to determine settlement values. This method reduces computational workload, limits errors
associated with separate cycle processing, and improves accuracy. Experimental results confirm that
the proposed method is feasible and effective for practical structural settlement monitoring.

Keywords: Settlement monitoring, adjustment of observation differences; deformation monitoring
network, observation cycle, engineering surveying.
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1. PHAN MO PAU Dé danh gia chinh xac gia trj lin ctia cong
trinh, viéc t6 chirc va thuc hién quan tric can
duoc tién hanh mot cach khoa hoc, hé théng va
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tuan thu chit ché cac yéu cau ky thuét ctia cong
tac trac dia do chinh xac cao. Quan tric lun
cong trinh khong chi la qué trinh do dac don
thudn, ma 1a chudi cac hoat dong lién hoan
gém: thiét ké mang ludi quan tric, thuc hién
do dac thuc dia, xtr 1y s6 liéu ndi nghiép va
danh gia két qua bién dang. Mdi giai doan déu
¢6 vai trd quan trong va c6 anh huéng truc tiép
dén do tin cay cua két qua cudi cung. Trong do,
dé bao dam d6 chinh xac va do tin cdy cia cong
tac quan trac lun, ba yéu t quan trong nhat can
dugc quan tim dong bo 1a: thiét ké mang ludi
quan tric hop 1y, str dung may moc thiét bi hién
dai c6 do chinh xac cao, va lga chon phuong
phap xtr 1y s6 liéu phu hop. Ba yéu t6 nay co
mbi quan hé chit ché, hd tro 14n nhau, trong do
phuong phap xir 1y sé liéu duoc xem 1a khau
quyét dinh dé phan anh dang ban chat ciia qua
trinh 1an va bién dang cong trinh. Mot mang
luéi quan trac duoc thiét ké toi wu s& giup giam
thiéu sai s6 tich lity trong cac chu ky do va tao
diéu kién thuén loi cho viéc xur 1y s6 lidu. Viéc
lua chon cac mde chuén, diém do, cling nhu bd
tri tuyén do hop 1y giup dam bao do on dinh
ctia hé thong, tang kha nang 1ap lai ctia phép do
va giam thiéu anh hudng cua cac yéu té ngoai
canh. Song song véi do, viéc ap dung thiét bi
tric dia hién dai nhu may thuy chuén do chinh
xac cao giup tang chat lwong ciia phép do, dam
bao sai s6 ngiu nhién dugc khéng ché trong
pham vi cho phép.

Tuy nhién, du c6 mang ludi va thiét bi tét,
néu phuong phap xur 1y s6 liéu khong phu hop
voi dic trung ctia mang ludi quan trac thi két
qua cudi cting van co thé thiéu chinh xac hodc
khong phan anh dang ban chat ciia hién tuong
lun. Do d6, viéc lya chon phuong phép binh sai
s6 liéu 1a mot yéu t6 hét sirc quan trong. Trong
quan tric lun cong trinh, dac diém nbi bat cta
hé théng do dac 13 ludi quan tric do lip, nghia
1a cac phép do dugc thyc hién nhiéu lan tai
cung mot mang ludi trong cac chu ky khac
nhau. So d6 ludi thudng duoc giit nguyén qua
cac chu ky quan tric, chi thay d6i tri do do su
bién dang thyc té ctia cong trinh. Dic diém nay

cho phép ap dung phuong phép binh sai theo
hiéu céc tri do giita hai chu ky quan tric dé xir
1y s6 lidu. Thay vi binh sai doc lap tirng chu ky,
phuong phép nay tap trung vao phan tich sai
khac gitra cac tri do tai hai thoi diém lién tiép,
tr d6 rat ra sy thay ddi do cao thue té cua cac
diém quan tric. Viéc str dung hiéu tri do mang
lai nhiéu loi ich quan trong. Trudc hét, n6 1am
giam dang ké anh huong cua sai s6 hé thong,
v6n thudng xuat hién do nhitng yéu té nhu diéu
kién nhiét d9, ap suét khi quyén, sai s6 do thiét
bi hodc su 6n dinh ctia mbc co sd. Vi céc yéu
t6 hé théng nay c6 tinh 1ap lai qua cac chu ky,
nén khi lay hiéu tri do, phan 16n chung bi triét
tiéu, giup két qua phan anh trung thuc hon vé
bién dong thuc té.

Ngoai ra, phuong phap binh sai hi¢u tri do
con c6 kha ning giam thiéu anh huéng cia sai
s trong tri do gbc. O cac phuong phép binh sai
thong thuong, sai sd ciia chu ky dau tién
thuong dugc gilt nguyén va anh huong dén
toan bo két qua vé sau. Tuy nhién, khi chi xét
dén hiéu giira hai chu ky, sai s cua s liéu goc
ban dau duoc loai triy, giup ting d6 on dinh va
d6 tin cdy cua gia tri lan tinh toan. Piéu nay
dic biét quan trong ddi voi cac cong trinh ¢o
chu ky quan tric kéo dai, vi sai s tich lily trong
thoi gian dai c6 thé lam sai léch dang ké két
qua néu khong dugc xir 1y ding cach. Phuong
phap binh sai hiéu tri do khong chi ¢6 vu thé
vé d6 chinh x4ac ma con mang lai hiéu qua cao
trong tinh toan va to chirc xir 1y dir liéu. Do
khong can binh sai riéng 1& timg chu ky, khdi
luong tinh toan giam dang ké, thoi gian xtr 1y
duogc rat ngén, trong khi van dam bao do tin
cdy cao. Piéu nay cho phép tng dung hiéu qua
trong cac dy 4n quan trac quy mé 16n, noi c6
nhiéu diém quan tric va dir liéu do dac duge
thu thap dinh ky lién tuc. Dé ap dung phuong
phap nay mét cach hiéu qua, can xay dung quy
trinh xir Iy s6 liéu va thuat toan tinh toan hop
1y. Trudce hét, dit liéu do gde tir cac chu ky phai
duoc kiém tra, loai bo céc tri do bét thuong.
Sau do, hiéu tri do giira hai chu ky dugc tinh
toan va dua vao hé thong binh sai theo mé hinh
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toan hoc phut hop. Két qua binh sai duoc phan
tich, so sanh va d4nh gia dé xac dinh chinh xac
gia tri lan, ciing nhu xu hudng bién dang cua
cong trinh theo thoi gian. Bén canh céc uu
diém, phuong phap binh sai hiéu tri do ciing c6
nhitng yéu cau k¥ thuat khit khe. Dé két qua
dat do tin cay cao, cin dam bao r?mg s0 d6 ludi
va cac diém méc trong cac chu ky quan tric
duogc gitr nguyén tuyét doi, cac diéu kién do
dac phai twong dong, va thiét bi st dung phai
¢6 do 6n dinh cao. Ngoai ra, nguoi xu ly sb lidu
can hiéu rd nguyén Iy cua binh sai gian tiép va
cac yéu to anh huong dén sai sb dé co thé hiéu
chinh, kiém tra va danh gia két qua mot cach
chinh xac. Thuc té di cho thiy, khi 4p dung
dung quy trinh va nguyén tic, phuong phap
binh sai hi€u tri do mang lai két qua rat tot
trong viéc danh gia bién dang lan cong trinh.
D¢ chinh xac cua gia tri lin dugc nang cao, cac
sai s6 hé thong duoc giam thiéu dang ké, va két
qua thu dugc c¢6 do tin cdy cao hon so voi cac
phuong phép truyén théng. Ngoai ra, viéc sir
dung phuong phéap nay cling giup phat hién
nhanh cac diu hiéu bat thudng trong chuyén
dich Ian, hd tro dic luc cho cong tac giam sat,
canh bao va dam bdo an toan cho cong trinh
trong qua trinh khai thac st dung.

Tom lai, @& danh gia chinh xéc gia tri lin
cua cong trinh, ngoai viéc xay dung mang ludi
quan tric toi wu va st dung thiét bi do dac hién

dai, viéc Iya chon phuong phap xu 1y s6 lidu
phu hop déc biét 1a phuong phap binh sai hi¢u
tri do 1a yéu t6 quyét dinh chit lugng va do tin
cdy cta két qua quan tric. Phuong phap nay
khong chi phii hgp véi ban chét ciia mang ludi
do lap ma con gitp loai bo cac anh hudng sai
s6 khong mong mudn, phan anh dung thuc té
bién dang cong trinh theo thoi gian. Pay 1a
hudng tiép can c6 tinh thyc tién cao, phit hop
véi diéu kién quan tric lan cong trinh tai Viét
Nam hié¢n nay.

2.COSO LY THUYET

Gia st trong 2 chu ky (ki hiéu 1a chu ky 1
va 2) mang ludi quan trac duoc binh sai dya
trén dém gdc 1a cac diém khong ché co so da
duge xir Iy va cao do khong dbi giita cac chu
ky quan tric. Di véi mang ludi quan tric duoc
binh sai theo phuong phap hiéu tri do gitta hai
chu ky . Ta chon do cao gan dung ciia cic mde
& cac chu ky déu gidng nhau 1a HY, an sé 1a
hiéu do cao cua cac diém mdc twong tmg sau
binh sai ctia hai chu ky. Gia str chu ky 1 ¢6 6
hang tu do ctia cac doan chénh cao la ll.’ , trong
s61a p . Chuky 2 c6 sé hang tw do 1a ll.” , trong

s6 14 p . Binh sai theo phuong phap gian tiép
thong thudng chon d6 cao ciia cac mbc quan
trac sau binh sai 1am an s6. Chu ky mot ta co
hé phuong trinh s hiéu chinh:

a,.c??l' +b,.¢??37 +...+r,.&'1,7 +fj' :1',.' 2.1
O chu ky 2 ta c6 phuong trinh s6 hiéu
chinh:
Vi a,5m +b,Sh, +..+t,5n +1I, =v, 2.2
s (H S ELY - L (2.3)
"?r'" = (erD _HWD) = 'I?dof (2-4)
Hiéu cua (2.1) va (2.2) ta duogc:
a(dy -y )+b (S, —dh)+..+t(Hh, - )+ - =v, —v, (2.5)
H =H)+&, @7

Hiéu cua (2.35) va (2.34) ta duoc:

b _(hﬂor s hf?’oj') = Ah!

I I

(2.6)

Do cao sau binh sai ciia cac moc lun ¢ chu
ky 1:

D0 cao sau binh sai ctia cac méc lan & chu
ky 2:
H =H'+& (@8
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Hiéu chénh cao hai chu ky cla cac moc
twong rng sau binh sai

s,=H, —H, =6h -h (2.9)
Phuong trinh (2.36) duoc viét lai:

as, +bs, +. _ +is, +Ah =Av, (2.10)

Trong (2.10) an s6 14 hiéu d6 cao ctia cac mbc
quan tric twong tng sau binh sai ciia hai chu
ky. Hé phuong trinh (2.10) duoc viét lai dudi
dang ma tran

a; b ... Mg 51 A Avy
a b t2 s2 Ah, Avy
A 5= I- V=
an ba tn | ot St w1 AR Avylna
Ma tran caa (2.10) dugc viét: 3. THUC NGHIEM BINH SAI LUOI
Vo aS+L (2.11) QUAN TRAC LUN THEO HIEU TRI PO
Binh sai (2.10) v6i diéu kién rang budc X 1y mot mang lu6i quan tric lin cong
trinh quan trac cua toa nha 9 tang tai truong
[PAV=min (2.12) Cao ding cong nghiép va Xay dung, phuong
Do trong s cuia hai chu ky khac nhau nén phuong D@ng- Ubng bi- Quang Ninh voi do
ma trin trong sb twong duong ciia phuong trinh hinh quan trac dlff‘ ra trén hinh (3.1). Mang
(2.10) dugc tinh nhu sau: ludi gom 3 diém goc co so (Rpl, Rp2, Rp3) va
" 8 diém quan trac (M1, M2, M3, M4, M4, M5,
7 r P M6, M7, M8). Trong luéi c6 11 doan chénh
] e (2.13) cao, sd liéu do hai chu ky va cac hi¢u chénh
Heé R cao dugc dua ra trong bang (3.1). Ké:c qua tinh
toan xu ly dua ra trong bang (3.6), so li¢u tinh
ISRHIER i et } - toan di duogc so sanh ddi ching véi binh sai
b=ATPL tach biét va cho thay phu hop nhan dinh tu
. 2, A phan khao sat 1y thuyét. Trong d6 moc co sé:
Phuong trinh chuan c6 dang ma tran: Rp1=5(m), Rp2=4.55(m). Rp3=4.222(m), cc
RS+b=0  (2.15) moc nay dugc binh sai va hiéu chinh gitta cac
Giai (2.15) ta dugc nghiém: lan quan trac dé dam bao c6 cao do khong doi
S=-Rb=—RAPL (2.16) gitta cac chu ky quan trac.

Hinh 1. So' d6 luéi
Nguon: Tdc gia tong hop
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Bang 1. S6 liéu do cac chu ky va hiéu tri do

) (Ii(());ﬂlgz Chénh‘ caodo | S6 trz,m‘l Chénh‘ caodo | S6 tl‘i.lll‘l Hiéu tri do
TT Piu : Cudi chuky1(m) | dochuky1 | chuky2 (m) | dochuky 2 (mm)
1 N1 N2 0.3548 2 0.3543 4 -0.5
2 | N2 N3 -0.2155 4 -0.2152 3 0.3
3 | N3 N4 0.4215 3 0.421 5 -0.5
4 | N4 N5 0.3649 6 0.3654 4 0.5
5 | N5 N6 -0.6408 1 -0.6403 3 0.5
6 | N6 N7 0.3187 5 0.3184 2 -0.3
7 | N7 N8 0.2344 3 0.2335 6 -0.9
8 | N8 NI -0.8356 2 -0.8352 4 0.4
9 | Rpl N1 1.2502 4 1.2455 3 4.7
10 | Rp2 | N4 2.2606 6 2.2572 4 -3.4
11 | Rp3 | N7 2.6305 3 2.6269 6 -3.6
Ngué‘n: Tac gia tw xdy dung va tinh todn.
Bang 2. H¢ phwong trinh s6 hiéu chinh
S6 H¢ phwong trinh s6 hi¢u chinh ! Trong
T | @M () 3 “ (6)) (6) (@) ¢)) s0 p
1 -1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.50 0.167
2 0.0 -1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.30 0.143
3 0.0 0.0 -1.0 1.0 0.0 0.0 0.0 0.0 -0.50 0.125
4 0.0 0.0 0.0 -1.0 1.0 0.0 0.0 0.0 0.50 0.100
5 0.0 0.0 0.0 0.0 -1.0 1.0 0.0 0.0 0.50 0.250
6 0.0 0.0 0.0 0.0 0.0 -1.0 1.0 0.0 -0.30 0.143
7 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 1.0 -0.90 0.111
8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.40 0.167
9 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4.70 0.143
10 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 -3.40 0.100
11 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 -3.60 0.111
Nguon: Tdc gia tw xdy dung va tinh todn
Biang 3. H¢ phwong trinh chuin
0.476 -0.167 0.00 0.00 0.00 0.00 0.00 -0.167 -0.522
0.310 -0.143 0.00 0.00 0.00 0.00 0.00 -0.126
0.268 -0.125 0.00 0.00 0.00 0.00 0.105
0.325 -0.100 0.00 0.00 0.00 -0.453
0.350 -0.250 0.00 0.00 -0.075
0.393 -0.143 0.00 0.168
0.365 -0.111 -0.343
0.278 -0.167
6.055
Nguon: Téc gid ti xdy dwng va tinh todn
Bang 4. Hé phwong trinh khir
0.690 -0.242 0.00 0.00 0.00 0.00 0.00 -0.242 -0.756
0.501 -0.285 0.00 0.00 0.00 0.00 -0.116 -0.616
0.432 -0.289 0.00 0.00 0.00 -0.077 -0.163
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0.491 -0.204 0.00 0.00 -0.045 -1.017

0.555 -0.450 0.00 -0.017 -0.508

0.436 -0.328 -0.017 -0.139

0.508 -0.230 -0.765

0.380 -1.752

0.337

Ngué‘n: Tac gia tw xay dung va tinh todn
Béang 5. Ma tran nghich dio

4.610 3.732 2.708 1.536 1.609 1.638 1.688 3.442

7.747 5.432 2.786 2.266 2.057 1.693 2.916

8.611 4.245 3.032 2.547 1.698 2.304

5.912 3.908 3.106 1.704 1.603

8.910 6.912 3.414 2.331

8.434 4.099 2.622

5.296 3.131

6.917

Nguon: Tdc gid ti xdy dung va tinh todn
Béang 6. Tinh vec to' nghiém va danh gia d¢ chinh xac

S6 TT P§ Itin S (mm) Sai s trung phwong ms (mm)
M1 -4.284 0.417
M2 -4.504 0.541
M3 -3.877 0.570
M4 -4.04 0.473
M5 -3.641 0.580
M6 -3.196 0.565
M7 -3.592 0.447
M8 -4.607 0.511

Nguon: Tdc gia tiw xdy dung va tinh todn

3. NHAN XET VE KET QUA BINH SAI
HIEU TRI PO

Nhu vay, c6 thé nhan thiy rang viéc binh
sai két hop hai chu ky quan tric thong qua hiéu
tri do dd ching minh dugc tinh chinh xac va
hi¢u qua khi so sanh véi phuong phép binh sai
tach biét ting chu ky rdi méi tinh toan tham sb
d6 Itn cta cong trinh. Két qua thu dugc tir hai
phuong phap nay la tuong duong nhau, qua d6
khang dinh ring phuong phap binh sai hiéu tri
do 12 mot hudng tiép can hoan toan kha thi
trong xtr 1y sb liéu ludi quan tric lan. Vé ban
chat, phuong phap nay cho phép khai thac tbi
da mdi quan hé chat ché giira cac chu ky do,
gitip giam thiéu tac dong clia sai s6 ngiu nhién
ciing nhu sai s6 hé thong trong phép do do cao.
Diéu d6 khong chi dam bao tinh nhat quan cua

két qua ma con phan anh ding xu hudng
chuyén dich thyc té ciia cong trinh trong timg
giai doan quan tric. Mot uu diém ndi bat khac
cua phuong phap binh sai hiéu tri do 1a viéc xu
1y s6 liéu khong doi hoi phai biét gia tri chinh
xé4c cua cac diém gdc. Thay vao do, yéu cau
quan trong nhét 1a phai duy tri tinh 6n dinh lau
dai cta hé théng diém mdc trong sudt qua trinh
quan trac. Diéu nay rat co ¥ nghia trong thyc
tién, boi tai nhiéu cong trinh xay dung, viéc xac
dinh lai hodc kiém tra gia tri cao dg cua toan
bd hé théng mdc chuan theo chu ky thuong ton
kém va kho kha thi. Khi st dung hiéu tri do,
chi can cac méc chuan khong bi thay doi do
cao thi két qua binh sai s& dam bao do chinh
xac. Ngoai ra, phuong phap nay giap loai tru
anh huong ciia sai s6 hé thong va sai s6 so liu
géc, nho do viéc danh gia d6 chinh xac s€ co
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do tin cdy cao hon. Diéu nay dic biét quan
trong trong cac cong trinh co yéu cau nghiém
ngit vé do lun nhu nha cao tang, cau 16n hoic
cac cong trinh ha tang co thoi gian sir dung
dai.Tuy nhién, bén canh nhimg vu diém ké
trén, phuong phap binh sai hiéu trj do ciing ton
tai mot s6 han ché ky thuat can duoc luu y
trong thyc hanh. Cuy thé, dd hinh ludi quan tric
trong cac chu ky phai dugc duy tri hoan toan
déng nhat, nghia la vi tri cua cac diém do, s6
lugng mdc va ciu triic mang ludi khong duoc
thay d6i trong sudt qué trinh quan tric. Néu c6
su thay ddi, luc d6 hiéu tri do sé khong con
d6ng nhét, lam mat di kha ning triét tiéu cac
sai s6 hé théng, tr d6 anh hudng dén d6 chinh
xac cua két qué binh sai. Trong thuc té, viéc
bao dam diéu kién nay khong phai lic nio ciing
dé dang do nhiéu yéu té nhu bién dang dia
hinh, tac dong cua modi trwong, hodc su hu
hong ciia mdc do. Vi vay, can co bién phap t6
chire ky thuat pht hop nhu gia ¢ mbc quan
tric, bd tri du phong cac diém b sung va thuc
hién kiém dinh dinh ky dé duy tri tinh 6n dinh
hinh hoc ctia mang ludi. Trén co sé khéo sat va
phan tich tac dong ciia cac ngudn sai s trong
qué trinh quan trac lun cong trinh, ¢6 thé rut ra
mot s6 két luAn mang tinh tong quat nhu sau:

- Thir nhét, cac sai s6 sb liéu géc va sai s
hé théng s& khong lam thay ddi két qua tinh
toan do lun cda cong trinh, véi diéu kién cac
sai sO ndy c6 gia tri on dinh trong toan b qua
trinh quan tric. Noi cach khac, néu sai sd hé
thong ton tai nhung khong bién dong giira cac
chu ky do, ching s€ bi tri¢t ti€u khi tinh hiéu
tri do. Piéu nay giai thich vi sao phuong phap
binh sai hi€u tri do lai mang tinh on dinh cao
hon so véi cac phuong phép truyén théng. Tuy
nhién, dé dat duoc didu do, trong thuc té can
ap dung cac giai phap dong bo: lwa chon thiét
bi do c6 do chinh xac cao, thuc hién quy trinh
do dac dung k¥ thuat, giam thiéu anh huong
ctia diéu kién moi truong va dam bao tinh on
dinh cua hé théng diém gbc qua nhiéu chu ky.
Ngoai ra, khau xtr 1y ndi nghiép ciing can dugc

thyuc hién can than, 4p dung dang mo hinh toan
hoc nhiam han ché tdi da sai sé phat sinh trong
qua trinh binh sai.

- Thir hai, phuong phap binh sai két hop
hai chu ky quan tric thong qua hiéu tri do nhu
da duoc trinh bay trong nghién ctru nay cho két
qua sat voi thyuc té bién dang cua cong trinh va
hoan toan c6 thé ng dung trong xir 1y s6 liéu
ludi quan trac lan tai cac dy an xay dung. Téng
hop lai, phuong phép binh sai hiéu tri do gitrta
hai chu ky quan tric 1a mot hudng nghién ctru
c6 tinh khoa hoc va ing dung cao, vira dam bao
tinh chinh xéac, 6n dinh, vira don gian hoa quy
trinh xtr 1y s6 liéu. Két qua nghién ctru khong
chi khang dinh tinh diing dan cia phwong phap
ma con mo ra kha nang hoan thién quy trinh
chuén trong quan tric lin cong trinh, gop phan
nang cao chat luong danh gia va an toan cho
cac cong trinh xay dung trong thyc té.
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