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Tém tat:

Tinh toén va xt ly sé liéu quan tréc lun céng trinh la mét cong tac doi héi yéu céu do
chinh xac va cung cép sé liéu nhanh chéng trong qua trinh thi céng va st dung céng trinh.
BG&i vay, viéc nghién cteu thanh 1ap chuong trinh xu’ ly sé lidu quan tréc va dw béo dé lun
cong trinh dap ung cac yéu cau trén la viéc lam cén thiét, c6 ' ¥ nghia khoa hoc va thuc tién
cao. Bai béo gidi thiéu két qua nghién ctru cia nhom tac gia vé xay dung phédn mém Eng-
Survey nhdm gidi quyét mét s6 van dé cia cong téc tréc dia trong doé cé tinh ndng xi ly sé

liéu do lun cbng trinh.
1. M& dau

Sw tién bd cha khoa hoc cung véi sy
phat trién khéng ngirng clia nén kinh té da
thac day tién trinh xay dwng véi quy mo,
hinh dang cac céng trinh co s& ha tang
ngay cang l&n, doi héi yéu cau vé ky thuat
cang cao. Trong qua trinh thi céng va van
hanh céng trinh do tinh chéat, tinh trang nén
modng cua cong trinh cung v&i sy tac déng
cta con nguwdi khién cho cac céng trinh xay
dwng xay ra hién twong lun. Néu d6 lun cla
cong trinh trong gi¢i han cua quy dinh, quy
pham cho phép thi khéng anh huédng dén
qua trinh van hanh céng trinh, ngugc lai
néu vwot qua gia tri gidi han thi co thé lam
hw héng codng trinh, gay nguy hiém cho
ngwdi str dung va moi trwdng xung quanh.
Vi thé can phai tién hanh quan trac Itn céng
trinh bang nhitng may moc, thiét bj va
phwong phap tréc dia dé phan tich va dw
bao kip th&i tinh trang lun clda cbéng trinh
nham dam bao an toan cho céng trinh,
ngwdi str dung va moi tredng xung quanh.

Cong tac xr ly sb liéu trac dia can phai

dadm bao tinh ding dan clia két qua tinh
toan déng thoi tdng nhanh tbc d6 tinh toan.
Tinh dung dén cta qua trinh tinh toan duoc
dam bdo nh& viéc lwa chon thuat toan va
quy trinh x& ly dang. Con dé tang nhanh téc
dd tinh toan thi gidi phap tét nhat chinh 1a ap
dung céc tién bd ctia cdng nghé tin hoc. Vi
vay, viéc nghién ctru thuat toan thanh lap
chwong trinh x& ly s liéu quan tréc lun
dong thoi dw béo lun cdng trinh 1a moét viéc
lam can thiét cé y nghia khoa hoc va thuc
tién cao trong giai doan hién nay.

2. Co s& ly thuyét

2.1. Tiéu chuan dénh gid dé én dinh
moc do cao co’ s&

Dwa theo cong thirc. tong quat, thanh

phan &nh hwéng ctia mbi cép lwdi dén do
chinh xac xac dinh lun céng trinh [1]:
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m,.K

Do d6, danh gia tiéu chuan 6n dinh cla
cac méc co s& 1a sy thay dbi dd cao cua
chung gitra hai thoi diém so sanh can théa
méan bat déng thirc sau day:

m (d6i v&i lwdi quan tréc)

SH. < {L.m,

CA1+K?

Trong do: t 1a hé so chuyén dbi tir sai s6
trung phwong sai s6 gi¢i han thuwdng chon
t=2+3.

mo: la d6 chinh xac can thiét cia mét chu
ky quan tréc lun coéng trinh.

(2.2)

™M,»Ms, : |4 thanh phan anh hudng cla cap
lwgi thtr nhat va cap lwdi thir 2 déen dé chinh
xac xac dinh lun céng trinh.

K la hé sb gidm do6 chinh xac bac lwdi.

OH; |a sy thay ddi do cao ctia mbc thi i
gitra hai chu ky.

2.2. Xt ly Iwéi do cao trong quan trac
lan céng trinh

Hé théng lwdi quan tréc lun dwoc xi ly
nhw sau:

Buwéc 1: Coi sd hiéu chinh d6 cao tat ca
cac diém trong Iudi la an s, thanh lap hé
phwong trinh sO hiéu chinh doi véi tap hop
tri do trong Iwéi.

V=AX+L (2.3)
Bwdc 2: Lap hé phwong trinh chuan
RX+b=0 (2.4)

Vi (R=A"PA; b = A'PL)

Buwéc 3: Xéac lap diéu kién dinh vi lwdi
CX=0 (2.5)

Buwdc 4: Tinh ma tran gia nghich dao

R =(R+CC")' =TT, v&i T = B(C'B)" (2.6)

Ma tran B, la ma tran chuyén déi Helmert
c6 dang téng quat:

B=[By By..B,T (2.7)

Buwéc 3va 4 la bwpc st dung riéng cho
bai toan phan tich do 6n dir)h moc dgf) cao co
s®& do ma trén’R bi suy bién con doi véi xr
ly lwdi quan trac thi khéng cé hai budc nay.

Budc 5: Banh gia do chinh xac lwdi

- Sai sb trung phwong don vi trong sb

_ | VPV
NV n—k+d

(2.8)
- Sai sb trung phwong cac ham sb
m, = L (2.9)
= P, :
- Sai s6 d0 cao diém
m =t 0
=D (2.10)

trong d6: O, 1a trong sb dédo cla an sb

2.3. D bdo bién dang céng trinh

Dwa theo mé hinh ham da thirc theo cac
buwéc sau [1,3]

Bwéc 1: Chon sb bac ham da thire

Si=ag=a;t+a P+ ... +a,t"  (2.11)
Tinh phwong trinh sé hiéu chinh
V=BZ+S (2.12)

Buéc 2: Xac dinh vector tham s clia mo
hinh

dZ = -(B'B)".B'S (2.13)
Z =2+dZ.S (2.14)
Buwadc 3: Tinh sai sd md hinh
mmfzJ[Vf (2.15)
n—k
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3. Xay dwng chwong trinh xtr ly s6 liéu 3

Bt s bk o 2 i wding e - =l
do lan céng trinh HErEes
T TEN CONG TRINH

Chwong trinh dwgc xay dwng trén ngon o B i
nglr Visual Basic.NET trong goi phan mém e e W T
Visual Studio 2013 Ultimate. Trong chuwong o
trinh c6 mot s6 module nhé nhw sau Ot

I usmtisc | 5% Ky luéi . Quy chuyén hé o

@ Dinh gid 46 on dinh mdc lin St

vt Binh sai lugi quan trdc lon CtrlsB

WP Dubdokin didm mdc congtinh  CuleD Hinh 5: Giao dién chuwong trinh

] “Binh sai lu6i quan trac”
Hinh 1: Tab “Quan trac”

- D E4bo i i e theeo R € Tk - ~IEN
e T itk T S :
| 3% Xy luéi | 2N Quychuyénhétoadd Fs Tiénich TR S MG b B R e
we  Udc tinh lugi d6 cao phu thuéc ] (4 Tén Chuiong Trink | D/ BA0 LN BIEH T
&&  Binh sai ludi d6 cao phu thube Hoow 10 Hmdh meweid teswmen
L Thirg dubso: 1 — Lo - -
w¢  Usc tinh ludi mt bing phu thuéc : = =
wi¢  Binh sai luGi mt bing phu thuéc = : = -
Binh sai ludi d6 cao tu do ; - 3 3
L] @ -7 7
Binh sai luéi mat bdna tu do

Hinh 2: Tab “Xu ly Iwéi”

[ B - Hinh 6: Giao dién chuwong trinh dw bao ltn
M, Quy chuyén hétoa 86 |5 Tiénich  iliénkétdBhoa =\ Trogitp

3.2. Két qua thwe nghiém tién ich

s's Héquychuyén BL sang xy va ngugc lai
P — “Dédnh gid d6 6n méc dé cao co’ s6”
[ WS84 5ng VN2000 | Thye hién chay chuwong trinh v&i mét tép
s liéu gém: 5 diém méc co s& va 7 chénh
Hinh 3: Tab “Quy chuyén hé toa do” cao do nhap vao tién ich va két qua thu

3.1. Cac tién ich chinh cua chwong duge nhu sau:

N > - A gen , ~ N
trinh xt Iy s6 li¢u do liin céng trinh
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Hinh 4: Giao dién chuwong trinh

“Dénh gia do 3n dinh méc dé cao” Hinh 7: Giao dién nhép so liéu chwong trinh
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Hinh 8: So dé Iwéi do cac mébc do cao co s

e 0ud - Mateoad - o N

Hinh 9: Tép két qué chay chuong trinh
Uu diém clia chwong trinh:

- Ngoai viéc chon diém méc dd cao ban
dau 1a cac diém 6n dinh dé thuc hién tinh
toan con c6 thém tinh nang chon diém gbéc
ban dau tha cong, dwa trén qua trinh phan
tich do dac ngoai nghiép ma ta chon danh
d4u diém gbc bang cac checkbox trong tab
“Dd cao gbc”.

- Banh gia dung mirc d6 6n dinh cta lwdi
co s@, gidam thiéu dang ké sai sb so liéu goc
toi lwdi quan trac lun.

3.3. Két qua thwc nghiém tién ich
“Binh sai Iwéi quan trac lun”

Thwe hién chay tién ich v&i mot tép sé
liéu gébm: 3 chu ky do vé&i 1 diém méc co
s®, 35 diém can xac dinh va 46 chénh cao
do, nhap vao tién ich va két qua thu duoc
nhw sau:

- Ung dung

==l

Tt Cibany Trimsh =

-+
-
o 4
4

Hinh 10: Giao dién nhap sé liéu
chuong trinh

=+—Chukil

== Chu ki 2

Chuki 3

Dc1 DC2 De3 Des

Hinh 11: M4t cét lun céng trinh

Hinh 12: Tép két qua chay chuwong trinh
Uu diém cla chuong trinh:
- Xt ly s6 ligu dong thoi nhiéu chu ky do
ma cac phan mém khac it cé.
- Cac chu ky do dqo’c phan biét rd rang,
trec quan qua mau sac khac nhau.
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- Chéng tinh trang may bi treo, vong I&p
vé tan do chay tép sb liéu I5i.

- Tién ich lién két chwong trinh voi phan
mém Excel, tw dong bién tdp mat cat lun
cong trinh chi v&i mot thao tac don gian.

3.3. Két qua thyrc nghiém tién ich “Dy
bao Ilun diém moéc theo thoi gian dwa
ham da thdec”

Thye hién chay chuwong trinh véi mot tép
s6 liéu gdbm: 9 chu ky do, 9 diém d6 Itin cong
trinh qua cac thang do va cho dy bao dd lun
chu ki 10 thang thir 25 cda céng trinh.

B
J . feben ek i et Bl T - =N

Tharkiisy  Ton gus
AT W A . cl W e BBy b

Tén Churing Trink DU BAG LUN DIEM T1

Trieg o/ o

Hinh 13: Giao dién nhap sé liéu chwong trinh

3 Dl B30 K dhim MOE e, hirm & Tl - o
Thacticstn Tt gk
23 WA . T R

Tén Clwrang Trinh : DU BAQ LUN BIEM T1

€0 | Bing a8 Un mu thh

Thirg dfbia 1 1

Hinh 14: Két qué chay chuong trinh

Y - KPS Viewet - o lEN

- - P @

Hinh 15: Tép két qua in bang may in cua
may tinh hé tro

D6 thi ham bac 2

Hinh 16: Biéu dé lun diém méc
theo ham da thire bac 2
Uu diém cha chwong trinh:

- Giao dién trwc quan, sinh ddng, dé st
dung.

- In két qua tinh trwc tiép bang may in sén
co.

- Ngoai viéc dw b&o lun con cé thé xuat
dd thj lun trén phan mém Excel.

Nhan xét:

+ Sai s6 m6 hinh cang nhd thi d6 chinh
xac danh gia cang cao.

+ Ham c6 s6 bac cang I&n thi sai s6 mo
hinh cang nhé tuy nhién khé danh gia dwoc
quy luat Itn clGa codng trinh. D& danh gia
diung ban chét cha codng trinh, nguoi ta
thwérng chon moét ham nhét dinh dwa vao
dién bién lun céng trinh.

Két qua so sanh: Tién ich nay da duoc
kiém chirng v&i phan mém thwong mai trén
thi trwong thu dwoc ket qua dang tin cay.

4. Két luan

Chuong trinh x@ Iy s0 ligu lwgi do cao
trong quan trac va dy bao lun dwgc xay
dwng trén ngdn nglr Visual Basic.NET.

- Két qua tinh toan thwc nghiém tot
chirng té thuat toan str dung dung dan.

- Giao dién chwong trinh than thién, dé
st dung.

- Ung dung x& ly sb liéu do cao trong
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cong tac tréc dia.

- Cung cép chuan dir liéu dau vao *.SL
hodc *.txt va chuan di¥ liéu két qua *.KQ va
lién két dwoc voi div lieu *.xIsx.Q
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Summary

Research program processing observation and forecast work subsidence

Bui Duc Cong, Nguyen Ngoc Doan, Bui Van Khanh, Nguyen Phi Thang, Vu Thi Hao,
Nguyen Van Khoa, Tran Anh Van

Calculate and process monitoring data subsidence needing accuracy and provide data
quickly in the process of construction buildings. Therefore, the study software of process-
ing and establishing data is important duties. This paper presents the research results of
the authors wrote software Eng-Survey for processing engineering surveying data.O
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Summary

Research of main characters of quasigeoid

Ha Minh Hoa, Vietnam Institute of Geodesy and Cartography

This scientific article researched using of principal equation of quasigeoid to solve many
such tasks as determination of geopotential W, of local geoid at zero tide gauge, conver-

sion of global height anomaly model of the EGM, global mean dynamic topography model
MDT from a global geoid to a local geoid for serving of construction of high accurate local
quasigeoid, local mean dynamic topography model on a seas of state or region.
Abovementioned research results had been experimentalised on practice in Vietham.O
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