THI CONG XAY LAP - KIEM BINH CHAT LUQNG

UNG DUNG MAY TOAN DAC DIEN U LEICA VIVA TS15 VA
PHAN MEM GOCA BE TU DONG QUAN 1 TRAC BIEN DANG
TUONG VAY NHA CAO TANG

ThS. TRAN NGOC BONG, KS. DIEM CONG HUY
Vién KHCN Xay dyng

Tom tat: Bai béo trinh bay n¢i dung nghién ciru vé
khé ndng tng dung hé théng quan tric tw dong bing
may toan dac dign tir (TODT) Lelca viva TS15 va
phdn mém GOCA dé ty dbng quan tric bién dang
tuwong véy nha cao téng trong giai doan thi ¢bng méng
va tang hdm.

1. Datvin ad

Trong qua trinh thi cong méng va thng hdm nha
cao tang, khi thi cong hb dao sau sé 1am thay dbi
trang thai Gng sudt;bién dang trong d4t nén xung
quanh khu viee hd G20 va co thé lam thay @B
muc nwdc ngdm din dén ndn d4t bj dich chuydn va
c6 thé lun gay hu hdng cng trinh I&n can néu khérig
6 giai phap thich hep. Tudng vay 1a gidi phap thich
hop @& chdng d thanh hé dao. Do vdy, trong qua
trinh thi cdng tAng hAm cn phai tién hanh quan tréc
a4 xem nhrng birc twdng nay cé bj "lun” clng nhw
“chuyén vi* hay khéng khi dao a4t & gicra. Day 13 mét
trong nhing yéu t& bt budc khi thi cang tAng ham
nha cao tAng bdi vi twdng vay bj dich chuyén cb.thé
s8 [am anh hwdng xAu dén cong trinh va cac cong
trinh 14n cén.

Trong qua trinh quan trdc bién dang tuéng vay,
viéc 4p dung phuong phap tric dia truyén théng thi
nhidu khi sé ligu quan tric tai thdi didm béo cdo
khéng dap ung dugc yéu chu vé tién 46 va dic bigt 1a
yéu clu a6 chinh xac cao dén +1.0mm dbi véi cac
o0ng trinh A3c biét. Trong nhirng nam gin day véi sy
tién bd vuot bac v& khoa hoc cong ngheé, cac nha
cung cAp thidt bj tréc dja a4 khong nglrng cai lién va
nang cao kha ning ty Adng hoa, a4 ché tao thanh
¢dng hé théng quan tric ty Adng rng dyng trong tric
dja cong trinh. Trén thé giéi cac nwéc nhw Thuy Sy,
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Trung Quéc, My, Blre, Singapore,... da siv dung hé
théng quan trdc ty A6ng 68 tién hanh quan Iric bién
dang cla dap thiy dién, cdu, nha cao tang, (udng vay
nha cao tang,... &' Viét Nam hign nay viéc (g dung
hé théng tric dia quan tric ty ddng méi trong giai
6oan quan tréc thi nghigm. B4 c6 nhirng danh gia ban
d3u v tinh wu viét va kha nang (g dung cla he
théng quan tréc tr dong trong quan tric bién dang
¢ong trinh & Viét Nam, ching toi @2 tién hanh khao
sat mdt hé théng quan tric ty ddng gdm méay TODT
Leica viva TS15 va phan mém GOCA @& ty ddng
quan tric bién dang twdng vay nha cao ting trong
giai doan thi cong méng va tang ham.

2. May toan dac di¢n tir Leica viva TS15 vA phin
mém GOCA

2.1 M4y toan dac dién tir Leica viva TS15

Hinh 1. May TDOT Leica viva TS15

May toan dac dién tr Leica viva TS15 la may toan
6ac dién tir do hang Leica cia Thyy S§ ché tao. Cac
tinh ning k§ thut ndi tréi cia may so véi cac may
toan dagc dién tir khac Sugc néu & bang 1 dwdi day.
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Bang 1. quh nang ky thuét cua mdy TDDT viva TS15

STT Tinh néng ky thuat

1 D6 chinh xac do goc ngang va goc dirng: 1"

D3 chinh xac do canh ¢6 sir dyng guong: (1Imm+1,5ppmD)

D9 chinh xac do canh béng Laser (khéng guong): (2mm+2ppmD)

BAL myc tiéu ty dong

2
3
4 Ty dong quay véi tc dp géc: 45%s
5

5.1 D6 chinh xac W dong bét didm (goc ngang, gée ding): 1

5.2 D6 chinh x4c vj tri diém: £ 1mm

5.3 | D chinh xac diém tai 1000m: + 2mm

6 Tim diém ty dong

7 D§ chinh x4c doi tam bing Laser. 1mm tai 1.5m chiéu cao may

Théng s6 k§ thuat chung:

8 Man hinh cam (&ng;

Hé diéu hanh Windows CE 6.0;
Bo xi» y: Freescale i.MX31 533 MHz ARM Core;

Qudn ly d ligu: bd nhé trong: 1GB va b§ nhd thé
CompactFlash, truydn dr ligu qua cdng RS232 hodc
Bluetooth, Wireless va USB.

Tir cAc tinh nang clia may TPDT Leica viva TS15
& bang 1, ching ta nhan thdy day 1d may toan dac
dién tir ¢ @ chinh xac cao, bét diém ty 6dng (40
chinh xac vj trl Giém £ 1mm), truydn di¥ liéu vé& may
tinh thuan lgi. Do d6 may TEDT nay hoan toan c6 thé
str dung d& quan tric chuyén dich tudng vay céng
trinh nha cao tang.
2.2 Phdn mém GOCA

Phan mém GOCA 1a phan mém ding dé thu thap
d0 iéu cam bién tir tram quan trdc bién dang t ddng
v& may tinh va sau 86 tién hanh tinh toan xir Iy, phan
tich bién dang va canh bao nguy hiém khi bién dang
vurgt qué gidi han cho phép. Qua trinh phan tich bién
dang bing phan mém GOCA duoc thire hién nhur &
hinh 2 (5).
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Dir ligu
RINEX

Toa d¢ tham

D ligu FIN
chidu ¢

Toa do diém

Xr myc tidu
Xo

D ligu MVE Dir ligu SHT Dir ligu KAL
Két qua trung Két qua wdc Két qua loc
binh déng tinh dich Kalman

chuyén

Z10Z/E §S - Bunp Agx NOHM 140 981

Dér ligu GKA
- GNSS: Pudmg co s&
- LPS: Tram quan sét bing may TODT
- LS: Khu vire — ¢dm bién — quan sét

o]

F .1, LS- D@ ligu

1 [ |
Xirly der ligu Buéc 1. Lap Buoc 2. Thiét Bwéc 3. Phan tich bién dang
RINEX toa dqétham 1ap mbi quan Tryc tuyén va hau xir ly
chiéu ::I éLl’oa @3 |, $6 trung binh d6ng
cua H

GNSS/LPS - Dir liéu diém myc tigu t}’bc‘c':lar::\ngg:h chuyén
voi diém tham s
chibu Hau xt ly:

PHAN MEM PHAN TiCH BIEN DANG GOCA

Dy doan xu huéng

Phin mém didu khidn phan cimg:
- TOPCON2GOCA

GeomosSpider2GOCA
MONITOR (C) GeoNav_Trimble

C4m bién — kiém soat va truyén thong
LAy mAu dir lidu
Cung cAp dir lidu GKA

- GNSS tho, LPS,

LS - cam bién - d&r
liéu

Hinh 2. So @ phén tich bién dang bdng phan mém GOCA

D ligu ALR
Thong tin canh bao lién
quan dén lrang thai
cam bién

DG Higu ALR
Thong tin cnh bio - §6
TB dong - Uéc tinh
dich chuydn - Loc
Kaiman

ONONT LYHD HNIG W3 - dY T AYX ONQO IHL

Phan mém cdnh b&o- GOCA - Canh bo

Canh bao bing SMS, Email, dién thoai
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3. Phwong phéap quan tric chuyén djch bing may
TDDT Leica viva TS15 va phdn mém GOCA

Tir tinh n&ng clia may TEDT Leica viva TS15 va
phan mém GOCA nhv 63 néu & trén, Khi ching ta két
hop chung voéi nhau sé tao nén moét hé théng quan
tréc ty dong. Qua trinh quan tric tv dong bing may
TODT Leica viva TS15 va phan mém GOCA duoc
thure hién nhw sau:

- Thiét 1ap tram quan trc bing may TPOT t&
Leica viva TS15;

- Thidt 1p didm tham chidu (mbc chudn) va diém
myc tiéu (diém quan tric);

- Cai 43t tram may va tién hanh do dac quan tréc;

- Truy&n dGr fiéu tir tram TEDT vé mdy tinh thong
qua bd thu GOCA (B thu GOCA néi v& may tinh);

- Tinh todn phan tich bién dang bing phan mém
GOCA cat @3t trén may tinh;

- Céanh bao khi bién dang vwot qua gidi han cho
phép.

Diém tham chiéu

Biém muc tiu

\\w

Diém tham chiéu

T

N
8 ~ \

Diém tham chiéu

/
1] 0p ugknuL [

n3t

Tmmm
”nzn\ghle\bcﬁmm BY &y

Ptdn mém, phdn mdm phan tich
& bién dang

Hinh 3. So 0 quan trdc t d6ng bing médy TPDT Leica viva TS15 va phdn mém GOCA
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= Thyc nghigm quan tric twdng vay nha cao  cia mét cong trinh nha cao tang & Ha Noi. Cong trinh
ting bing méy TDBT Leica viva TS15 va phin ¢ 2 tAng h&m, chu vi tuong vay khoang 480 m, chidu
mém GOCA day tudng vay 14 0.8m, bién phap Ihi cong hé dao dé
D& kiém chirng ly thuyét & trén ching t6i da tién  thi cong méng va tng ham la phwong phap dao mé.
hanh thirc nghiém quan tréc chuyén dich tuong vy  So db quan tric thirc nghidm nhe & hinh 4.

QTl QM2 o QT4

" \\ /
~ /. QTS
/
3 —Jars
/AN
/ QT7

M2 MC3

Hinh 4. So db thuc nghigm quan trdc chuyén dich ngang tuong vy
bing may TOOT Leica viva TS15 va phan mém GOCA

Trén hinh 4: Tram may TDDT Leicca viva TS15 duoc 14p a3t tai cong trurding (hinh 5).
MC1, MC2, MC3: 03 diém tham chiéu n¥m ngoai viing chuyén dich, duorc thiét ké theo kidu dinh tam bt budc.
QT1, QT2,..., QT7: Didm quan tric (didm muyc tiéu) a nhirng guong phan xa dwroc gén ¢b dinh vao tudng vay.

D@ ligu quan trdc tr tram mdy TODT s6 duoc truydn vé may tinh cé cai @&t phan mém GOCA bing
Wireless thong qua bd thu GOCA (B& thu GOCA va may tinh c6 cai ast phdn mém GOCA dugc dit tal van
phéng céng trirdng, cach tram may khodng 100m).

Hinh 6. Méc tham chiéu

Sau khi toan b cbng tac thiét 1ap tram quan tréc ty ddng duc hoan thanh, tién hanh thige nghiém quan
tréc véi tAn subt ty dong do 13p 120 phat.

Tap chi KHCN Xé&y dung - s6 3/2012 57
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Thu nhan va xi7 Iy s6 ligu quan tric: de liéu quan tréc dugc truyén vé may tinh, sir dyng tinh nang t? 4ong
xU 1y s6 liéu ciia phdn mém GOCA sé& cho ching ta hinh @nh db thj bién dang ciia didm quan tric gan trén

twéng vay (hinh 7).

FTA 2OV SF

2 Begere S -6 - 2001 £k 9 -6 - 2011

’rrmuus-»'

ot |

hanew

Hinh 7. D4 thj thé hign didn bién chuyén djch lién tuc cia diém quan tréc theo thoi gisn

Tir @b thi chuyén dich clia iém quan tric theo

thoi gian, chiing ta d& dang nhan thdy gia tri chuyén.

dich ngang, lin 1&n nhét theo thdi gian. Trong phan
mém chang ta cai d3t gia ti bién dang gidi han cho
phép, khi gia trj chuyén dich clia diém quan trc nhan
dwgc cb gia tri vurot qua gid tri gidi han cho phép thi
cdi b4o ddng sé kéu, dbng thdi viec canh bao sé
dugc ty dong glri dén nhirng ngudi phy trach clia
don vi chi quan cong trinh bing SMS, EMAIL, FAX
@& co bign phap xUr Iy kip thi.

Hinh 8. Dén béo dbng khi dich chuyén vt qué
9i6i ban cho phép
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5. Khao sét d9 chinh xac quan tric twong vay
bing phwong phap s dyng may TPDT Leica
viva TS15 va phin mém GOCA
Dé kidm ching d6 chinh xéc cla phuong phap

quan tric tir ddng ndy ching t6i a3 ddng thoi tién

hanh quan tréc tai 07 vij trl cda tudng vay nhw & hinh

4 bing 2 phrong phap (phrong phap si¥ dung may

TODT Leica viva TS15 va phdn mém GOCA v&i

phirong phép tric dia truyén théng) véi 3 chu ky quan

tric. C& hai phvong phép quan triic déu sir dung
chung mét hé toa 46 cb truc x va tryc y song song véi
truc ngang va tryc doc cla cbng trinh (hé toa 46 dugc
chon nhur vay sé d& dang cho ching ta biét i tai thdi

didm quan tric thi twdng v8y chuyén dich vao trong

hay chuyén dich ra ngoal.

5.1 Két qua quan trdc bdng méy TEDT Leica viva
7515 va phén mém GOCA

K&t qua quan tric chuyén dich twomg vay chu Ky
1,2 va 3 dugce trinh bay & bang 2 va bang 3,

Tap chi KHCN Xay dumg - s 3/2012
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Bang 2. Toa d6 va dp cao cla céc diém quan lric

bing TODT Leica viva TS15 va phdn mém GOCA

Ten Toa a9, a6 cao Toa 4§, 69 cao Toa a6, d cao
STT aidm chu ky 01 (ngay 12.06.2011) chu ky 02 (ngay 19.06.2011) chu ky 03 (ngay 26.06.2011)

X (m) Y (m) H (m) X (m) Y (m) H(m) X (m) Y (m) H (m)
1 QT1 | 2112.6002 | 898.1038 | 6.7489 | 2112.6002 | 898.1038 | 6.7497 | 2112.6010 | 898.1022 | 6.7495
2 | QT2 | 2112.8112 | 931.9048 | 6.6525 | 2112.8103 | 931.9037 | 6.6531 | 2112.8127 | 931.9055 | 6.6529
3 | QT3 | 2112,7911 | 965.9000 | 6.7618 | 2112.7000 | 965.8986 | 6.7616 | 2112.7923 | 965.9007 | 6.7610
4 | QT4 | 2112.6998 | 1000.1552 | 6.6740 | 2112.7010 | 1000.1546 | 6.6742 | 2112.7004 | 1000.1558 | 6.6739
5 | QT5 [ 2075.3963 | 999.7623 | 6.7042 | 2075.3955 | 999.7607 | 6.7046 | 2075.3935 | 999.7629 | 6.7046
6 | QT6 | 2037.5945 | 1000.1991 | 6.7310 | 2037.5920 | 1000.1979 | 6.7315 | 2037.5926 | 1000.1979 | 6.7306
7 | QT7 | 1999.8209 | 999.7288 | 6.5469 | 1999.8218 | 999.7296 | 6.5471 | 1999.8184 | 999.7303 | 6.5464

Bing 3. Bdng tinh 6 djch chuyén cia cac diém quan t&c béng TPDT Leica viva TS15 va phén mém GOCA

D6 dich chuyén chuky 02s0 | ©4 dich chuyén chuky 03so | B dich chuyén chu ky 03 so
ST Tén Vi chu ky 01 v&i chu ky 02 véi chu ky 01
giém | ax ay QK ax av QH ax av aH
(mm) (mm) (mm) {mm) (mm) (mm) (mm) (mm) (mm)

1 QT 0.0 0.0 0.8 0.8 -1.6 -0.2 0.8 -16 0.6

2 QT2 -0.9 =11 0.6 24 1.8 -0.2 15 0.7 0.4

3 Qr3 -1.1 -1.4 -0.2 23 2.1 -0.6 1.2 0.7 0.8

4 QT4 1.2 -0.6 0.2 -0.5 1.2 -0.3 0.6 0.6 -0.1

5 QTs -0.8 -1.6 0.4 -2.0 2.2 0.0 -2.8 0.6 0.4

6 QTs -2.5 -1.2 0.5 0.6 0.0 -0.8 -1.9 -1.2 0.4

7 Q17 0.9 0.8 0.2 3.3 0.8 -0.7 -2.5 15 -0.5

5.2 Két qua quan tréc bang phuong phép trdc dja
truyén théng

D& si dung phuong phap tric dia truyén théng
tién hanh gin méc quan tréic sat vj tri quan tréc ty
ddng (t¢n diém quan tric v3n sir dung chung tén
QT1, QT2,..., QT7 62 tién so sanh).

Phuong phép truyén théng dugc thyc hién nhu
sau: Ding may toan dac dién tir TC1800 (49 chinh
xac do goc 1 17, 46 chinh xac do canh 14 1+2ppm) do
nbi cac mbc quan tréc véi cac mée chudn tao thanh
mang ludi do géc canh hdn hep. Tinh toan binh sai

Béng 4. Toa d vé d6 cao cua céc diém qi

mang Iuéi sau mBi chu ky do. Sai sb vi tri diém lon
nhét sau binh sai trong 3 chu ky [a 2.6mm.

DY cao cha cac mde quan tedc nay dugc xac dinh
bing thiy chuén hinh hoc theo phwong phap do lun
hang Il (sai sé 46 cao cia diém quan tric sau binh sai
|&n nhét 12 0.3mm).

K&t qua quan trdc chuydn dich tuding vay chu ky
1,2 va 3 dugc trinh bay & bang 4 va bang 5 (s lidu
toa 46 va dd cao trong bang 4 va bang 5 dugc dam
bao 13 xac dinh trong hé théng méc chudn &n dinh).

wan tréc bing phuong phép truyén théng

Ten Toa d9, 46 cao Toa @9, a6 cao .Toa a4, do cao
STT sikm chu ky 01 (ngdy 12.06.2011) chu ky 02 (ngdy 19.06.2011) chu ky 03 (ngay 26.06.2011)

I X (m) Y (m) H (m) X (m) Y (m) H (m) X (m) Y (m) H (m)
1 | QT | 21127697 | 898.2234 | 6.8634 | 2112.7699 | 898.2216 | 6.8631 | 2112.7719 | 898.2200 | 6.8633
2 | QT2 | 2112.8427 | 931.9948 | 6.6621 | 2112.8438 | 931.9938 | 6.6611 | 2112.8454 | 931.9943 | 6.6610
3 | QT3 | 21127754 | 965.9944 | 6.6805 | 2112.7769 | 965.9933 | 6.6794 | 2112.7803 | 965.9929 | 6.6796
4 | QT4 | 2112.6484 | 1000.0052 | 6.8545 | 2112.6450 | 1000.0065 | 6.6533 | 21126455 | 1000.0066 | 6.6534
5 | Qrs | 20753041 | 999.9525 | 6.6833 | 2075.3037 | 999.9542 | 6.6821 | 2075.3033 | 999.9547 | 6.6822
8 | QT6_| 2037.4469 | 1000.1096 | 6.7201 | 2037.4464 | 1000.1095 | 6.7189 | 2037.4467 | 1000.1135 | 6.7191
7 | Qr7 [ 1999.9973 | 999.9098 | 6.8956 | 1999.9956 | 999.9989 | 6.8950 | 1999.9973 | 999.9991 | 6.8952

Tap chi KHCN X8y dung - s6 3/2012
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8ang 5. Bdng tinh dé djch chuyén cua céc diém quan tric bdng phurong phép truyén théng

B¢ dich chuyén chu ky 02 D¢ dich chuydn chu ky 03 09 dich chuyén chu ky 03
STT Ten s0 v&i chu ky 01 s0 voi chu ky 02 50 véi chu ky 01
aém | ax Qv QH Qax [e)4 QH Qx ay QH
{mm}) (mm) (mm) (mm) (mm (mm) {mm) {mm}) (mm)
1 Qm 0.2 -1.8 -0.3 20 -1.6 0.2 22 -34 -0.2
2 QT2 11 -1.0 -1.0 1.6 0.5 -0.1 27 -0.5 -11
3 QT3 15 =11 -1.1 34 -0.4 0.2 49 -1.5 -0.9
4 QT4 =25 1.3 -1.2 -04 0.1 0.1 -29 14 -1.1
5 QTs -04 1.7 -1.2 -04 05 0.1 -08 2.2 -11
6 Q16 -0.5 -0.1 -1.2 0.3 4.0 0.2 -0.2 3.8 -1.0
7 Qr7 -1.7 -0.9 -0.6 17 0.2 0.2 0.0 -0.7 -0.4

5.3 So sanh @6 chinh x4c cda hai phwong phap

\
Tir cac gia tri chuyén dich cda cac diém quan tric & bang 3 va bang 5, chung t6i tién hanh so sanh gia tri
chuy&n dich clia hai phuong phap quan tric. Két qua so sanh dugc dua ra & bang 6 va bang 7.
Bang 6. Két qué so sénh gié trj dich chuyén cta hai phuong phép quan tric (& théi diém do chu ky 02)

D6 dich chuyén theo B dich chuyén theo phuong
phuong phap truyén théng phap do ty ddng bing may D6 Igch gia tri chuyén dich &
(chu ky 02 so vdi chu ky TODT Leica viva TS15 (chu ky chu ky 02
STT ;2,':, 01) 02 50 véi chu ky 01)
[l
[5)7 QH ax Qv aH 1AQx| 1AQH| |AQu]
(mm) {mm) (mm) (mm) (mm) | (mm) (mm) mm mm;
(1) 2) [©)] @) [O)] (6) (7=1-4) | (8=2-5) | (9=3-6)
1 QT 0.2 -1.8 0.3 0.0 0.0 0.8 0.2 1.8 1.1
2 Qr2 1.1 1.0 -1.0 0.9 1.1 0.6 2.0 0.1 16
3 QT3 1.5 1.1 EX] 1.1 1.4 0.2 2.6 0.3 0.9
4 QT4 25 1.3 1.2 1.2 0.6 0.2 3.7 1.9 14
5 QT5 0.4 1.7 1.2 0.8 -16 0.4 0.4 33 1.6
6 QT6 0.5 0.1 1.2 25 1.2 0.5 2.0 1.1 1.7
7 aT7 1.7 09 [ 06 0.9 08 0.2 26 1.7 0.8
Bang 7. Két qué so sénh gié trf dich chuyén cuia hai phuong phép quan tric (& thei diém do chu ky 03)
. ©6 dich chuyén theo phrrong
D,?:'m"g:ﬁgr:"e(z:‘:":;’gg phép o ty dong bing may | 6 léch gia tr chuyén dich &
phap soyvbi cho lg( o1 TODT Leica viva TS15 (chu ky chu ky 03
STT Jvi" 4 03 50 v&i chu ky 01)
iem
ox ay aH 3 QH 120 | 1aQvl | aQu
(mm, (mm) {mm) {mm) {mm) {mm) {mm) (mm) {mm)
1) (2) @) @) 8) (6) (7=14) | (8=2-5) | (9=3-6)
1 QT1 2.2 3.4 0.2 0.8 1.6 0.6 14 1.8 0.8
2 ar2 2.7 05 14 1.5 0.7 0.4 1.2 1.2 1.5
3 [NE] 4.9 1.5 0.9 1.2 0.7 0.8 3.7 2.2 0.1
4 QT4 29 1.4 1.1 0.6 0.6 0.1 35 0.8 1.0
5 QTts 08 2.2 44 2.8 0.6 0.4 2,0 1.6 1.5
6 QT6 0.2 3.9 1.0 -1.9 1.2 0.4 1.7 2.7 0.6
7 ar? 0.0 0.7 -0.4 25 15 0.5 2.5 22 0.1

Tir két qua & bang 6 va bang 7 nhan thdy, sy sai
khac gitra gia trj chuyén dich cUa phurong phap truyén
théng so v&i phuong phép quan trdc tw dong bing
may TEDT Leica viva TS15 1a tvong dbi nhd (theo
hurdng trye X 16n nhat 13 3.7mm, theo hwéng truc Y
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1.7mm).

16n nhét fa 1.6mm, theo hudng tryc H I6n nhét 13

Ci#n cir vao sai s6 vj trl diém, sai sé 46 cao Gidm
16n nhat sau binh sai cUa cac diém trong phyong
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phap truyn théng nhu a2 néu & trén thi gid trj chuyén
dich cla c4c didm quan tric bing phuong phéap
truyn théng van ndm trong sal s gidi han ciia sai sé
do. Mat khac, ciing co thé thdy ring da sb gia trj
chuyén dich clia cac diém quan tréc theo phrrong
phap tw d0ng nho hon gid tri chuyén dich clia cac
GiBm quan tric theo phwong phap truyén théng. Do
86, A0 lech gia tri chuyén dich cda hai phuong phap
vAn ndm trong sai s6 gioi han cla sai sé do béng
phuong phap truyén théng.

Theo ly lich cia may TDDT Leica viva TS15 va
Két qua quan tréc thu dugc & trén thi gid tri chuyén
dich ctia cac diém quan tric bing phuong phap ty
88ng c6 murc 84 tin cdy cao do 4 loai trir dwgc sai b
dinh tam may va dinh tdm guong trong phurong phap
truyén théng. Phirong phap quan trdc tw d6ng bing
may TODT Leica viva TS15 va phdn mém GOCA
hoan toan dap rng Guoc d chinh xac yéu chu
+1.0mm.

6. Kétluan

Qua qua trinh khdo st Iy thuyét va tién hanh thyc
nghiém quan tric chuyén dich ngang tuéng vay nha
cao tAng bing TODT Leica viva TS15 va phin mém
GOCA, chiing téi rit ra mét sb két luan nhy sau:

- Qua trinh st dyng may TPBT Leica viva TS15
va phin mém GOCA s& tao thanh mét hé théng quan
tric ty ddng. Hé théng quan tréc tw déng nay co
nhidu u didm ndl trdi hon so véi cng nghé truyén
théng, 46 14: B chinh x4c rét cao (+ 1mm hodc nhé
hon), thoi gian cung c4p két qua nhanh nhét, cung
chp dugc nhidu théng tin nhét, giam thiéu téi da cac
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ngudn sai s do va tinh toan do yéu 1 chu quan cla
con ngudi;

- He théng quan tric ty dong biéng TEDT Leica
viva TS15 va phln mém GOCA da khic phyc dvoc
nhidu nhuge didm ma céng nghé truyén théng khéng
thé 84p rng duge,

- He théng quan tric ty ddng bing TPDT Leica
viva TS15 vé phan mém GOCA hoan toan c6 thé siv
dung @& ty dong quan tric chuyén dich ngang tudng
vay nha cao tang, hé théng quan trdc nay hoan toan
84p wng dugc yéu chu vé tién dd va db chinh xac 6&
ra (46 chinh xac quan tréc Gat dén +1.0mm).
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