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(PNG DUNG MAY TOAN DAC DIEN TU LEICA VIVA TS15 VA PHAN
MEM GOCA DE TU DPONG QUAN TRAC BIEN DANG TWONG VAY
NHA CAO TANG

ThS. TRAN NGQC DONG, KS. DIEM CONG HUY
Vién KHCN Xay dwng

T6ém tét: Bai bao trinh bay néi dung nghién ciru vé kha nédng tmg dung hé thdng quan trdc tw déng bang
may toan dac dién tir (TPOT) Leica viva TS15 va phdn mém GOCA dé tw dong quan tréc bién dang twong vay
nha cao téng trong giai doan thi céng méng va tang ham.

1.  Patvan dé

Trong qua trinh thi céng méng va tang ham nha cao tang, khi thi cong hé dao sau sé lam thay dbi trang thai
(rng suét, bién dang trong d4t nén xung quanh khu vic hd dao va cé thé lam thay d6i muc nwéc ngdm dan dén
nén dat bj dich chuyén va c6 thé lin gay hw héng céng trinh 1an can néu khéng cé giai phap thich hop. Twdng
vay la giai phap thich hop dé chéng d& thanh hé dao. Do vay, trong qué trinh thi cong tang hadm can phai tién
hanh quan trdc d& xem nhirng blrc twdng nay ¢ bi “lun” cling nhw “chuyén vi” hay khéng khi dao dat & gitra.
Day la mét trong nhirng yéu td bat budc khi thi cdng thng hdm nha cao tang béi vi twéng vay bi dich chuyén cé
thé sé 1am anh hwéng x4u dén cong trinh va cac cong trinh |an can.

Trong qua trinh quan trac bién dang twong vay, viéc ap dung phwong phéap trac dia truyén théng thi nhiéu
khi sé liéu quan trac tai thdi diém bao cdo khéng dap ng dwoc yéu cau vé tién do va dac biét 1a yéu ciu do
chinh xac cao dén +1,0 mm dbi v&i cac cong trinh dic biét. Trong nhirng nd3m gan day véi sw tién bd vwot bac
vé khoa hoc cdng nghé, cac nha cung cép thiét bi trac dia da khdng ngirng cai tién va nang cao kha nang tw
déng hoa, da ché tao thanh céng hé théng quan trac tw déng (ng dung trong tréc dia cong trinh. Trén thé giGi
cac nuwéc nhw Thuy S§, Trung Quéc, My, Burc, Singapore,... da st dung hé théng quan tréc tw dong dé tién
hanh quan trac bién dang clia dap thiy dién, cau, nha cao tang, twéng vay nha cao tang,... O Viét Nam hién
nay viéc (rng dung hé théng tréc dia quan tréc tw déng mai trong giai doan quan trac thi nghiém. Bé cé nhirng
danh gia ban dau vé tinh wu viét va kha nang (ng dung cta hé théng quan trac tw dong trong quan trac bién
dang céng trinh & Viét Nam, ching téi da tién hanh khao sat mét hé théng quan trac tw déng gbm may TDDT
Leica viva TS15 va phdn mém GOCA dé ty dong quan trac bién dang twéng vay nha cao tng trong giai doan
thi céng méng va tang ham.

2. May toan dac dién tir Leica viva TS15 va phan mém GOCA

2.1 May toan dac dién tirLeica viva TS15

Hinh 1. M&y TDBT Leica viva TS15
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May toan dac dién tl Leica viva TS15 la may toan dac dién t& do hang Leica cta Thuy S§ ché tao. CAc tinh
nang k¥ thuat ndi trdi clia may so v&i cAc may toan dac dién t&r khac dwoc néu & bang 1 dwéi day.
Bang 1. Tinh nédng ky thut cda may TPPT viva TS15

STT Tinh nang ky thuat
1 D6 chinh xac do géc ngang va goc dng: 1”
2 Do chinh xac do canh cé sir dung gwong: (1mm+1,5ppmD)

D6 chinh xac do canh bang Laser (khéng guong):

(2mm+2ppmD)

4 Tw dong quay voi tde d6 goc: 45%s

B4t muc tiéu tw dong

5.1 | Do chinh xac tw dong bét diém (gbc ngang, goc dirng): 17

5.2 | D& chinh xac vi tri diém: +1 mm

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

6 Tim diém tw dong

7 D6 chinh xac doi tam béng Laser: 1 mm tai 1,5m chiéu cao may

Théng sb k§ thuat chung:
- Hé diéu hanh Windows CE 6.0;
- BOxt ly: Freescale i.MX31 533 MHz ARM Core;

8 - Man hinh cdm ng;

- Quan ly di liéu: bd nh¢ trong: 1GB va bd nhéd thé
CompactFlash, truyén di¥ liéu qua céng RS232 hodc
Bluetooth, Wireless va USB.

Tl cac tinh ndng ctia may TEDT Leica viva TS15 & bang 1, ching ta nhan thay day la may toan dac dién tl
c6 dd chinh xac cao, bat diém tw dong (46 chinh x&c vj tri diém =1 mm), truyén di liéu v& may tinh thuan loi.
Do d6 may TPDT nay hoan toan cé thé st dung dé quan trac chuyén dich twdng vay cong trinh nha cao tang.
2.2 Phan mém GOCA

Phan mém GOCA la phan mém dung dé thu thap di liéu cdm bién tw tram quan tréc bién dang tw dong vé
may tinh va sau do tién hanh tinh toan x& ly, phan tich bién dang va canh bao nguy hiém khi bién dang vuot
qué gi6i han cho phép. Qua trinh phan tich bién dang bang phan mém GOCA dwoc thuwc hién nhw & hinh 2 [5].
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. Toa dp Dit lieu FIN Dir ligu MVE || Diligu SHT || D liéu KAL
Dir liéu A P K&t qua Két qua uéc Két qua loc
tham chiéu Toa do diém ét qua trung &t qua ud
RINEX Xr muc tiéu binh dong tinh dich Kalman

Xa

chuvén

Xir ly dir ligu Buéc 1. Lap Buéc 2. Thiét Bwéc 3. Phan tich bién dang
RINEX toa do tham lap méi quan Tryc tuyén va hau xu ly
chieu hé toa do 3 — - S trung binh dong
GNSS/LPS — Dit ligl chiéu cua diém - Udc tinh dich chuyén
»| LS -Dit liéu muyc tiéu voi - Loc Kalman

Hau xa 1y:
- Du doan xu huéng

Dir ligu GKA
- GNSS: DBuong co s& - - - . -
- LPS: Tram quan sét bang may Phan mém diéu khién phan cing:
T™HHT - TOPCON2GOCA

PHAN MEM PHAN TICH BIEN DANG GOCA

- GeomosSpider2GOCA Dar ligu ALR Dirligu ALR
- MONITOR (C) GeoNav_Trimble | Thdng tin canh bao Thongtincanh béo - S6

lién quan dén trang

+h AL 2ima iR

- Cam bién — kiém soét va tuyén thong
- Lay maudi liéu

Niiimm A2 A LI20 A7 AN

TBdong - Uéctinhdich

Phan mém canh bao: GOCA — Canh bao

/\g_/

Canh béo bang SMS, Email, dién thoai

- GNSS thc}, LPS,
LS - cambién - dix

lian

Hinh 2. So db phan tich bién dang bang phin mém GOCA]
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3. Phwong phép quan trac chuyén dich bang may TBDT Leica viva TS15 va phan mém GOCA

Tir tinh nang cia may TDDT Leica viva TS15 va phan mém GOCA nhw d& néu & trén. Khi ching ta két hop
ching voi nhau sé tao nén mot hé thong quan trac tw dong. Phwong phap quan trac tw dong bang may TBBT
Leica viva TS15 va phan mem GOCA dwoc thyc hién nhw sau:

Thiét lap tram quan trc bdng may TEDT tl Leica viva TS15.

Thiét lap diém tham chiéu (méc chuén) va diém muc tiéu (diém quan trac).

Tién hanh cai d&t tram may va tién hanh do dac quan tréc.

Truyén di liéu tlr tram TDDT vé may tinh théng qua bd thu GOCA (Bo thu GOCA néi véi may tinh)

Tinh toan phan tich bién dang bang phan mém GOCA cai dat trén may tinh.
Canh béao khi bién dang vwot qua gidi han cho phép.

Reference
Prism

\\
Reference R \
Prism ; \

Reference
Prism

Reference $

Prism

SMS, EMAIL, Alarm
FAX

Trung ttm GOCA
Thong tin lién lac va phan cing - Bo
diéu khién - Phin mém, phan mém
phan tich do bién dang GOCA

Hinh 3. So d4 quan trdc tw déng bang may TPPT Leica viva TS15 va phdn mém GOCA
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4. Thwe nghiém quan trac twéng vay nha cao tang bang may TBDT Leica viva TS15 va phan mém GOCA
Dé kiém ching ly thuyét & trén ching t6i da tién hanh thwe nghiém quan trdc chuyén dich twong vay cla
mét cong trinh nha cao tAng & Ha Néi. Céng trinh ¢6 2 tAng hadm, chu vi twdng vay khodng 480 m, chiéu day

twong vay 1a 0,8 m, bién phép thi cong hd dao dé thi cong méng va tdng ham |1a phwong phap dao mé. So dd
quan trac thwc nghiém nhw & hinh 4.

QT1 QT2 QT3 QT4

MC%\ QTS5

. —— 4 QT6

/ \k QT7
MC2 MC3

Hinh 4. So dé thuc nghiém quan tréc chuyén dich ngang tuong vay bang may TPBT Leica viva TS15 va phdn mém GOCA

Trén hinh 4: Tram may TPDT Leicca viva TS15 dwoc lap dat tai cong trwdng (hinh 5).
MC1, MC2, MC3: la 03 diém tham chiéu ndm ngoai viing chuyén dich, dworc thiét ké theo kiéu dinh tam bt budc.
QT1, QT2,..., QT7: Biém quan trac (diém muc tiéu) 1 nhixng gwong phan xa dwoc gan cb dinh vao twdng vay.

D@ lieu quan trdc tv tram may TDDT sé dwoc truyén vé may tinh c6 cai d&t phdn mém GOCA bang
Wireless théng qua bd thu GOCA (B6 thu GOCA va may tinh cé cai dat phan mém GOCA dwoc dét tai van
phong cbng trivong, cach tram may khoang 100m).

- ' -

Hinh 5. Tram may TBDT Leica viva TS15 tai cong trwdng Hinh 6. Mbc tham chiéu

Sau khi toan bd céng tac thiét l1ap tram quan trac ty déng dwoc hoan thanh, tién hanh thwe nghiém quan
trac véi tan suét ty déng do I&p 120 phat.
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Thu nhan va x( ly sb liéu quan tréc: di liéu quan trac dwoc truyén vé may tinh, st dung tinh nang tw déng
xt ly sb lieu ctia phan mém GOCA sé cho ching ta hinh anh @b thi bién dang cta diém quan trac gan trén
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Hinh 7. B4 thi thé hién dién bién chuyén dich lién tuc cda diém quan trc theo thoi gian

Tl d6 thi chuyén dich clia diém quan tréc theo thoi gian, ching ta d& dang nhan thay gia tri chuyén dich
ngang, lin Ién nhét theo thdi gian. Trong phan mém ching ta cai dat gia tri bién dang gi¢i han cho phép, khi
gia tri chuyén dich cta diém quan tric nhan dwoc co gia tri vwot qua gia tri gi¢i han cho phép thi coi bao dong
sé kéu, ddng thoi viec canh bao sé& dwoc tw dong gli dén nhirng ngwdi phu trach clia don vi chi quan cong
trinh bang SMS, EMAIL, FAX dé c6 bién phap xt ly kip thoi.

Hinh 8. Bén bao déng khi dich chuyén vurot qua
gioi han cho phép
5. Khao sat do chinh xac quan trac twong vay bang phwong phap sir dung may TDPT Leica viva TS15
va phan mém GOCA

Dé kidm ching do chinh xac clia phwong phap quan trac tw ddng nay ching toi da ddng thoi tién hanh
quan trac tai 07 vj tri clia twong vay nhw & hinh 4 bang 2 phwong phap (phwong phap s dung may TBDT
Leica viva TS15 va phdn mém GOCA vé&i phwong phap trac dia truyén théng) véi 3 chu ky quan tréc. Ca hai
phwong phap quan trdc déu st dung chung mét hé toa dd cd truc x va truc y song song véi truc ngang va truc
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doc cla cong trinh (hé toa d6 dwoc chon nhw vay sé dé& dang cho ching ta biét Ia tai thdi diém quan tréc thi
twong vay chuyén dich vao trong hay chuyén dich ra ngoai.

5.1 Két qua quan trac bang may TPBT Leica viva TS15 va phan mém GOCA

Két qua quan tréc chuyén dich twéng vay chu ky 1, 2 va 3 dwoc trinh bay & bang 2 va bang 3.

Bang 2. Toa do va do cao cla cac diém quan tric bing TEBT Leica viva TS15 va phdn mém GOCA

Toa do, do cao Toa do6, do cao Toa do6, dé cao
Tén
STT i chu ky 01 (ngay 12.06.2011) chu ky 02 (ngay 19.06.2011) chu ky 03 (ngay 26.06.2011)
iem
X (m) Y (m) H (m) X (m) Y (m) H (m) X (m) Y (m) H (m)

QT1 | 2112.6002 | 898.1038 | 6.7489 | 2112.6002 | 898.1038 | 6.7497 | 2112.6010 | 898.1022 | 6.7495

QT2 | 2112.8112 | 931.9048 | 6.6525 | 2112.8103 | 931.9037 | 6.6531 | 2112.8127 | 931.9055 | 6.6529

QT3 | 2112.7911 | 965.9000 | 6.7618 | 2112.7900 | 965.8986 | 6.7616 | 2112.7923 | 965.9007 | 6.7610

QT4 | 2112.6998 | 1000.1552 | 6.6740 | 2112.7010 | 1000.1546 | 6.6742 | 2112.7004 | 1000.1558 | 6.6739

QT5 | 2075.3963 | 999.7623 | 6.7042 | 2075.3955 | 999.7607 | 6.7046 | 2075.3935 | 999.7629 | 6.7046

QT6 | 2037.5945 | 1000.1991 | 6.7310 | 2037.5920 | 1000.1979 | 6.7315 | 2037.5926 | 1000.1979 | 6.7306

~N (o (o (B[ (N

QT7 | 1999.8209 | 999.7288 | 6.5469 | 1999.8218 | 999.7296 | 6.5471 | 1999.8184 | 999.7303 | 6.5464

Bang 3. Bang tinh d6 dich chuyén cta cac diém quan trdc bdng TODT Leica viva TS15 va phan mém GOCA

D& dich chuyén chu ky 02 so D6 dich chuyén chu ky 03 so Dé dich chuyén chu ky 03 so
STT Tén v&i chu ky 01 vé&i chu ky 02 v&i chu ky 01

diém (0)'4 QY QH (0)'4 QY QH (0)'4 QY QH

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1 QT1 0.0 0.0 0.8 0.8 -1.6 -0.2 0.8 -1.6 0.6
2 QT2 -0.9 -1.1 0.6 2.4 1.8 -0.2 1.5 0.7 0.4
3 QT3 -1.1 -1.4 -0.2 2.3 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 QT5 -0.8 -1.6 0.4 -2.0 2.2 0.0 -2.8 0.6 0.4
6 QT6 -2.5 -1.2 0.5 0.6 0.0 -0.8 -1.9 -1.2 -0.4
7 QT7 0.9 0.8 0.2 -3.3 0.8 -0.7 -2.5 1.5 -0.5

5.2 Két qua quan trac bang phwong phéap trdc dia truyén théng

Dé st dung phwong phap tréc dia truyén théng tién hanh g&n méc quan trac sat vi tri quan tréc tw dong (tén
diém quan trac van st dung chung tén QT1, QT2,..., QT7 dé tién so sanh).

Phwong phap truyén thdng dwoc thye hién nhw sau: Dung may toan dac dién tir TC1800 (d6 chinh xac do
goc la 17, d6 chinh xac do canh & 1+2 ppm) do néi cac mdc quan tréc véi cdc mbc chuan tao thanh mang |woi
do géc canh hén hop. Tinh toan binh sai mang lwéi sau méi chu ky do. Sai s6 vi tri diém I&n nhat sau binh sai
trong 3 chu ky la 2,6 mm.

D6 cao clia cac mbc quan tréc nay dwoc xac dinh bang thiy chuén hinh hoc theo phwong phéap do 1an hang
Il (sai s6 d cao cla diém quan trc sau binh sai I&n nhéat 14 0,3 mm).

Két qua quan trc chuyén dich twéng vay chu ky 1, 2 va 3 dwoc trinh bay & bang 4 va bang 5 (sb liéu toa
dd va dd cao trong bang 4 va bang 5 dwo'c dadm béo la xac dinh trong hé théng méc chuén én dinh).
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Bang 4. Toa do va dé cao cla cac diém quan trdc bang phuong phap truyén théng

Toa d6, do cao Toa do6, do cao Toa do6, dé cao
STT gi%r;] 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)

QT1 | 2112.7697 | 898.2234 | 6.8634 | 2112.7699 | 898.2216 | 6.8631 | 2112.7719 | 898.2200 | 6.8633
QT2 | 2112.8427 | 931.9948 | 6.6621 | 2112.8438 | 931.9938 | 6.6611 | 2112.8454 | 931.9943 | 6.6610
QT3 | 2112.7754 | 965.9944 | 6.6805 | 2112.7769 | 965.9933 | 6.6794 | 2112.7803 | 965.9929 | 6.6796
2112.6484 | 1000.0052 | 6.6545 | 2112.6459 | 1000.0065 | 6.6533 | 2112.6455 | 1000.0066 | 6.6534
QT5 | 2075.3041 | 999.9525 | 6.6833 | 2075.3037 | 999.9542 | 6.6821 | 2075.3033 | 999.9547 | 6.6822
QT6 | 2037.4469 | 1000.1096 | 6.7201 | 2037.4464 | 1000.1095 | 6.7189 | 2037.4467 | 1000.1135 | 6.7191
QT7 | 1999.9973 | 999.9998 | 6.8956 | 1999.9956 | 999.9989 | 6.8950 | 1999.9973 | 999.9991 | 6.8952

N~jlo|la|lr|lw| N R
O
—
N

Bang 5. Bang tinh do dich chuyén ctda cac diém quan trdc bang phuong phap truyén théng

Dé dich chuyén chu ky 02 D& dich chuyén chu ky 03 Do dich chuyén chu ky 03
oTT T?n so voi chu ky 01 S0 voi chu ky 02 so voi chu ky 01

diem [ ox QY QH QX QY QH QX QY QH
(mm) (mm) (mm) (mm) (mm (mm) (mm) (mm) (mm)

1 QT1 0.2 -1.8 -0.3 2.0 -1.6 0.2 2.2 -3.4 -0.2
2 QT2 1.1 -1.0 -1.0 1.6 0.5 -0.1 2.7 -0.5 -1.1
3 QT3 15 -1.1 -1.1 3.4 -0.4 0.2 4.9 -1.5 -0.9
4 QT4 -2.5 1.3 -1.2 -0.4 0.1 0.1 -2.9 1.4 -1.1
5 QT5 -0.4 1.7 -1.2 -0.4 0.5 0.1 -0.8 2.2 -1.1
6 QT6 -0.5 -0.1 -1.2 0.3 4.0 0.2 -0.2 3.9 -1.0
7 QT7 -1.7 -0.9 -0.6 1.7 0.2 0.2 0.0 -0.7 -0.4

5.3 So sanh dé chinh xac cua hai phwong phap
Tl cac gid tri chuyén dich ctia cac diém quan trdc & bang 3 va bang 5, chung t6i tién hanh so sanh gia tri
chuyén dich cla hai phwong phap quan trac. Két qué so sanh dwoc dwa ra & bang 6 va bang 7.

Bang 6. Két qua so sanh gia tri dich chuyén cta hai phuong phap quan tréc (& thoi diém do chu ky 02)

Do dich chuyén theo Do dich chuyén theo phuong
phwong phéap truyén thong phap do tw déng bang may D6 léch gia tri chuyén dich &
(chu ky 02 so v&i chu ky TPDT Leica viva TS15 (chu ky chu ky 02
a 01) 02 so v&i chu ky 01
ST | gen yon
QX QY QH QX QY QH |AQx] |AQv| [AQH|
(mm) | (mm) [ (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1) 2 (©)] 4 (5) (6) (7=1-4) | (8=2-5) | (9=3-6)
1 QT1 0.2 -1.8 -0.3 0.0 0.0 0.8 0.2 1.8 1.1
2 QT2 1.1 -1.0 -1.0 -0.9 -1.1 0.6 2.0 0.1 1.6
3 QT3 1.5 -1.1 -1.1 -1.1 -1.4 -0.2 2.6 0.3 0.9
4 QT4 -2.5 1.3 -1.2 1.2 -0.6 0.2 3.7 1.9 1.4
5 QT5 -0.4 1.7 -1.2 -0.8 -1.6 0.4 0.4 3.3 1.6
6 QT6 -0.5 -0.1 -1.2 -2.5 -1.2 0.5 2.0 1.1 1.7
7 QT7 -1.7 -0.9 -0.6 0.9 0.8 0.2 2.6 1.7 0.8
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Bang 7. Két qué so sanh gia tri dich chuyén cta hai phuong phap quan trac (& thoi diém do chu ky 03)

Do dich chuyén theo phwon D dich chuyén theo phuong
A én);hén Chpu ke og phap do tw dong bdng may | Do lech gia tri chuyén dich &
phap Soyvéi phe ?(‘( o) y TDDT Leica viva TS15 (chu ky chuky 03
Tan y 03 50 Vi chu ky 01)
STT | gigm
QX QY QH QX QY QH |AQx| |AQv| [AQH|
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
(1) 2 (3) (4) (5) (6) (7=1-4) | (8=2-5) | (9=3-6)
1 QT1 2.2 -3.4 -0.2 0.8 16 0.6 1.4 1.8 0.8
2 QT2 2.7 -0.5 11 15 0.7 0.4 1.2 1.2 1.5
3 QT3 4.9 15 -0.9 1.2 0.7 -0.8 3.7 2.2 0.1
4 QT4 2.9 1.4 11 0.6 0.6 -0.1 3.5 0.8 1.0
5 QT5 -0.8 2.2 11 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 QT7 0.0 -0.7 -0.4 25 15 0.5 2.5 2.2 0.1

T két qué & bang 6 va bang 7 nhan thay, sy sai khac gitra gia tri chuyén dich cia phwong phap truyén
théng so v&i phwong phéap quan trac ty dong badng may TDDT Leica viva TS15 la twong dbi nhé (theo huéng
truc X I&n nhét 14 3,7 mm, theo huéng truc Y Ién nhat 1a 1,6 mm, theo huwéng truc H I&n nhat 1a 1,7 mm).

Can clr vao sai s6 vi tri diém, sai sb dd cao diém I&n nhat sau binh sai cla céac diém trong phwong phap
truyén théng nhw da néu & trén thi gia tri chuyén dich cla cac diém quan tréc bang phwong phap truyén théng
van nam trong sai s6 gi¢i han cla sai sb do. Mat khac, ciing cé thé thay réng da sb gia tri chuyén dich ctia cac
diém quan tréc theo phwong phap tw ddong nhé hon gia tri chuyén dich cla cac diém quan trac theo phuong
phap truyén théng. Do d6, dé léch gia tri chuyén dich cta hai phuong phap van nam trong sai sb gi¢i han cla
sai sb do bang phwong phap truyén thng.

Theo ly lich cia may TPDT Leica viva TS15 va két qua quan tréc thu dwoc & trén thi gia tri chuyén dich cla
céac diém quan trac bang phwong phap tw déng cé mirc do tin cay cao do dé loai trr dwoc sai sb dinh thm may
va dinh tam gwong trong phwong phéap truyén théng. Phwong phap quan tréc tw déng bang may TDDT Leica
viva TS15 va phdn mém GOCA hoan toan dap tng dwgc dd chinh xac yéu cau +1,0 mm.

6. Két luan

Qua qué trinh khéo sat ly thuyét va tién hanh thuc nghiém quan trac chuyén dich ngang twdng vay nha cao
tang bang TDDT Leica viva TS15 va phan mém GOCA, chdng t6i rit ra mot sb két luan nhuw sau:

- Qué trinh s dung may TDDT Leica viva TS15 va phan mém GOCA sé tao thanh mét hé théng quan tréc
tw déng. Hé théng quan tréc tw dong nay c6 nhiéu wu diém ndi tréi hon so v&i cong nghé truyén théng, do la:
D6 chinh xac rat cao (x 1mm hodc nhd hon), théi gian cung cép két qué nhanh nhét, cung cap dwoc nhiéu
théng tin nhat, gidm thiéu ti da cac nguén sai s6 do va tinh toan do yéu té chd quan clia con ngudi;

- Hé thdng quan trac tyw déng bang TDDT Leica viva TS15 va phan mém GOCA da khéc phuc dwoc nhiéu
nhwoc diém ma cong nghé truyén théng khéng thé dap ng dworc;

- Hé thdng quan trac tw dong bang TDDT Leica viva TS15 va phan mém GOCA hoan toan cé thé st dung
dé tw dong quan trac chuyén dich ngang twéng vay nha cao ting, hé théng quan trdc nay hoan toan dap &ng
dwoc yéu cau vé tién dd va do chinh xac dé ra (d6 chinh xac quan trac dat dén +1,0 mm).
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