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SO SANH KET QUA XU LY SO LIEU LUGI QUAN TRAC DICH PONG
BO MO THEO PHUONG AN SU DUNG 1 TAN SO VA 2 TAN SO

NGUYEN VIET NGHIA, NGUYEN GIA TRONG, Truong Pai hoc M6 - Pia chit

Tom tit: Khi xdy dung ludi canh ngdn sir dung cong nghé dinh vi toan cau (GNSS) théng
thwong sir dung loai mdy thu 1 tan sé. Trong diéu kién do dac rat khé khan trong cdc khai
trweong mé thi chdt lwong ciia lwéi dwoc do bang may thu 1 tan sd va may thu 2 tan sé khéc
nhau nhw thé nao? Bai bdo dwa ra két qua so sanh khi xur Iy s6 liéu do thuc nghiém luoi
dich déng bo mé Coc Sau sir dung cdc tri do trén tan sé L1 va cdc tri do trén ca hai tan sé

LivaLe.
1. Mé dau

Trong diéu kién khai thac cua cac mo 16
thién Viét Nam ngay cang xudng sau va toc do
khai thac ngay cang 16n, thi van d& quan tric
dich dong va 6n dinh bd mo 1a mot van dé hét
strc cap thiét. Do anh hudng cta qué trinh khai
thac da lam thay d6i ciu tric ctia bé mat dat da
no6i chung, lam mat can bang trang thai ban dau
va 1a mot trong nhitng nguyén nhan dan dén sy
chuyén dich cua bé mat mo. Pic diém cua bé
than Quang Ninh 12 m6t ving c6 nhiéu hé thong
dut gy, khi co tac dong cua cic nhan té lam
cho do bén cua dat da suy yéu s& lam tang nguy
co 10 ro ddi voi hoat dong khai thac.

Pé c6 thé theo ddi va dua ra cic du bao
nham bao dam an toan cho cac hoat dong khai
thac, can tién hanh quan tric va theo ddi su
chuyén dich bd mo. Bai bao nay gidi thigu mot
s6 két qua nghién ctru dich chuyén bo mo st
dung coéng nghé dinh vi toan cau GNSS (hay
thuong goi 1a GPS) trén co so xu ly sO lidu trén
tan sd L va trén ca hai tan s6 L1 va L.

Pbi v6i nhing ludi canh ngin, thong
thudng Iya chon may 1 tan sé dé do dac nhung
trong diéu kién do dac kho khin trong cac khai
truong thi khi st dung may 1 tin s6 va may 2
tan s6 thi do chinh xac xac dinh cac yéu td cua
ludi nhu thé nao? Xuit phat tir van dé trén, cac
tac gia da lua chon chu dé nay dé tién hanh thuc
nghiém.

Do chua ¢ du diéu kién dé cung do may 1
tan s6 va may 2 tan so cho cung mot mang ludi
dé tién hanh so sanh, nén trong bai bao nay tién
hanh so sanh két qua xir Iy trén tan sé L1 (coi
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nhu 14 duoc do bang may 1 tan sd) véi két qua
xur 1y trén ca hai tan so6 1a L1 va Lo.

Mang luéi thuc nghiém ¢ day dugc bd tri
tai khai truong mo Coc Sau nam trén dia ban thi
xa Cam Pha - Quang Ninh. Ludi quan trac dich
chuyén bd mé duge bd tri theo dang tuyén. Dé
c6 thé phat hién dugc chuyen dich thi trong ludi
phai c6 mot sé diém nam ngoai ving anh huong
cua qua trinh khai thac. Trong ludi thuc nghiém
d3 chon hai diém tai hai nui d4 ngoai vinh Béi
Ta Long (nai P4 Ban, nai Hon Hai), cac diém
GNSS khong ché d4u tuyén quan tric dich dong
bo mo duge b tri trén bo tang cua khai truong
mo (hinh 1).

Trong hinh 1, hai tuyen quan tric dich
chuyén bo mé dugc bd tri cit ngang qua dut
gdy chinh va 16n nhat bao tram ca mé Coc Séu.
Céac diém dau tuyén ( I-A, I-B, 1I-A, 11-B) va
cac diém P, B-3 dugc bo tri bén bd vach dut
gdy A-A ( dut giy 10n nhét va bao trum toan bo
khu vyc Cam Pha- Quang Ninh), diém (III-A,
I1I-B, IV-A, IV-B) duoc bd tri & diy moong
khai thac ¢ phia bo tru khai thac dut gay A-A.
Luéi dugc do vai 3 ca do, mdi ca do kéo dai 4
gio trong hai ngay la 16 va 17 thang 9 nam
2010, st dung cac loai may nhu sau:

» 01 may R7 véi ang ten Zypher Geodetic
cta hang Trimble - My

» 01 may R7 véi ang ten Zypher cta hang
Trimble - My

» 04 may Hiper cua hang Topcon - Nhat



(P4o Hon Hai)

(Pao ba Ban)

Hinh 1. So d lué6i thuc nghiém quan tric dich dong

S6 lidu sau khi do dugc chuyén sang dinh
dang RINEX dé kiém tra chét luong cua tri do
bang phan mém TEQC. Két qua kiém tra cho
thiy, s6 liéu do trén diém A12 c¢6 chiu mot chut
anh huong cia hién tugng da dudng dén, sb liéu
do trén cac diém con lai rat tot.

2. Két qua xir 1y s6 liéu
Vi s6 liéu thuc nghi¢m da noi & ph?m trén,

tién hanh xu 1y theo hai phuong an sir dung
phan mém GPSurvey 2.35:
> Phuong 4n 1: xtr 1y sb liéu sir dung cac
tri do trén tan sb Ly
> Phuong an 2: xir Iy s6 lidu sir dung tat ca
cac tri do trén ca hai tan s L1 va L
Sau khi xtr Iy canh bang mé dun WAVE c¢6
thé so sanh két qua xur 1y canh nhu sau:
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Bang 1. Bang két qua 101 giai canh bang m6 dun WAVE sir dung tri do 1 tan sb va tri do
trén ca 2 tan so

Tén canh Xt 1y st dung 1 tan s6 Xir Iy str dung 2 tan sb
TT | DB.dau | P.cubi | S(m) | Ratio | Reference | S(m) | Ratio | Reference
Variance Variance

1 Al2 Al3 2784.560 308.7 1.906 | 2784.565 30.6 0.781
2 Al2 B3 4875.778 21.2 7.404 | 4875.790 21.6 1.335
3 Al2 1A 4505.717 14.7 2.550 | 4505.719 3.4 1.032
4 Al2 IB 4392.359 16.3 2.705 | 4392.361 2.5 1.126
5 Al2 HA 4473.422 42.3 3.247 | 4473.425 3.4 1.193
6 Al2 1B 4351.287 24.5 15.355 | 4351.304 2.3 1.069
7 Al2 A 3810.354 22.6 6.102 | 3810.367 10.1 1.473
8 Al2 1HIB 3714.592 32.6 9.400 | 3714.623 11.7 1.431
9 Al2 IVA 3776.674 17.2 7.964 | 3776.706 7.6 1.440
10 Al2 IVA 3776.691 13.4 6.202 | 3776.702 32.2 1.381
11 Al2 VB 3623.382 107.4 7.024 | 3623.414 3.6 1.084
12 Al2 P4 4832.015 16.3 9.769 | 4832.027 11.1 1.116
13 Al2 P5 3310.721 79.7 3.063 | 3310.724 57.2 0.834
14 Al3 1A 5197.524 10.0 15.267 | 5197.534 3.9 1.176
15 Al3 IB 5252.659 12.2 13.032 | 5252.681 4.3 1.426
16 Al3 1A 5156.934 414 14.646 | 5156.956 4.6 1.313
17 Al3 1B 5197.567 42.3 15.940 | 5197.586 4.3 1.391
18 Al3 HiB 4267.137 39.4 6.424 | 4267.163 9.3 1.452
19 Al3 IVA 4225.766 12.5 7.326 | 4225.796 3.6 1.688
20 Al3 VB 4122.351 777.9 6.003 | 4122.379 2.4 1.193
21 B3 HIA 1091.654 42.9 3.444 | 1091.648 435 1.419
22 B3 IVA 1123.537 51.2 3.099 | 1123.528 51.9 1.348
23 B3 P4 1002.967 36.3 3.130 | 1002.969 39.6 1.606
24 B3 P5 1885.046 22.6 2.910 | 1885.045 61.7 0.893
25 1A IB 305.328 43.6 2.402 | 305.328 53.0 2.035
26 1A HA 40.865 1315 0.990 40.865 13.8 1.129
27 1A 11B 288.336 54.5 2.180 | 288.336 45.6 1.995
28 IB 1A 317.554 49.6 2.219 | 317.554 54.3 2.068
29 IB 1B 56.082 75.8 1.592 56.082 18.3 1.525
30 IHA 1B 293.656 61.3 1.856 | 293.655 20.8 1.665
31 A IVA 49.647 66.7 1.970 49.646 715 1.414
32 A P4 1387.147 24.0 4.475 | 1387.145 26.9 1.462
33 A P5 1054.732 24.0 2.617 | 1054.735 48.5 1.424
34 11]5] IVA 151.114 75.4 1.872 | 151.117 25.8 1.939
35 11]5] VB 147.941 94.3 1.937 | 147.932 28.4 1.989
36 IVA VB 155.364 83.8 1.700 | 155.364 18.3 1.808
37 IVA P4 1433.181 36.9 3.995 | 1433.177 51.3 1.423
38 IVA P5 1005.609 4.0 2.502 | 1005.610 36.1 1.425
39 P4 P5 2402.112 184 2.852 | 2402.111 42.9 1.079




Nhin vao bang 1 ta thiy rang, tuy gia
tri ratio khi xr 1y bang cac tri do trén tan s
L1 16n hon so voi sir dung tri do trén ca hai
tan s6 nhung gia tri phuong sai chuin
(Rms) ctua phuong an nay 16n gip gan 8 lan
(¢ gia tri 16n nhit) so voi phuwong an s
dung tri do trén ca hai tan sb Lival, (gié tri
16n nhat cia né 1a 15.940 so véi 2.068).

Pé ¢6 thé so sanh chinh xac hon nita vé do
chinh xac khi sir dung céc tri do khi str dung céc
tri do trén tin s L1 va cac tri do trén 2 tin sd Ly
va Lo, tién hanh binh sai luéi c6 sir dung s6 liéu
gbc 13 toa do cua 2 diém A12, Al13 (cac thanh
phan toa d cua 2 diém cho trong bang 2) trong
hé toa d6 HN-72 véi kinh tuyén truc 108°. Khi
binh sai, chi ¢b dinh 2 thanh phﬁn toa do mat
bang ma khong ¢ dinh d6 cao.

Bang 2. S6 liéu gbc

A 2R . Céc thanh phan toa do
TT Tén diem | Ki hiéu —
' X (m) y (m) H (m)
1 Hon Hai Al2 2323033.093 | 428786.809 29.368
2 Pa Ban Al3 2322299.703 | 431473.128 46.940

Két qua do chinh xac x4c dinh cac yéu td sau binh sai cho trong bang 3.

Bang 3. DJ chinh xac xac dinh céc yeu to sau binh sai

T Tén didm Két qua xtr Iy 2 tan sd Két qua xtr Iy 1 tan sd
mp (M) my (M) mp (M) My (M)
1 B3 0.003 0.004 0.007 0.006
2 IA 0.002 0.004 0.006 0.009
3 IB 0.002 0.004 0.006 0.010
4 A 0.002 0.004 0.006 0.009
5 1IB 0.002 0.004 0.007 0.010
6 A 0.003 0.004 0.006 0.006
7 111B 0.002 0.005 0.005 0.010
8 IVA 0.002 0.003 0.005 0.005
9 IVB 0.002 0.004 0.005 0.009
10 P4 0.003 0.005 0.007 0.006
11 P5 0.003 0.003 0.006 0.005

Tir cac s6 liéu & bang 3 ¢o thé thiy rang, do
chinh xac xac dinh céac yéu td sir dung cac tri do
trén tan s6 L1 16n gip hai 1an d6 chinh xé4c cua
cac yéu t tuong tu khi st dung céac tri do st
dung tat ca cac tri do trén ca hai tan s6 Liva La.
Tir cac két qua trong bang 1 va bang 3 c6 thé
két luan rang, viéc sir dung céc tri do 2 tan s6
gop phan nang cao d¢ chinh xac xac dinh cac
yéu t6 cua ludi quan tric dich dong bo moé véi
diéu kién do dac rat khé khin cua cac khai
truong mo.

Pé kiém ching murc do tin ciy cua két qua
do va xur 1y s6 liéu ludi dich dong bd mo sir
dung céc tri do trén ca hai tan s L1 va Lo,
chung t6i bd tri diém ITA2 cac diém ITA mot
doan béng 6¢cm, c6 do cao thép hon diém ITA
Smm. Ca hai diém ITA va [TA2 déu dugc do ndi
v6i hai diém A12 va A13, khi xur 1y sb liéu lap
2 project riéng r&, mdi project bao gom diém
ITA (hodc I1A2) va 2 diém A12, Al3. Sau khi
xtr I va binh sai bang phin mém GPSurvey
2.35 (str dung cac tri do trén ca hai tan s6 Ly va
L>) cho két qua toa dg cua diém nhu sau:
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Bang 4. Toa do va gia tri d6 léch toa do cta diém kiém chimg trong 2 chu ky do

T Tén Céc thanh phﬁn toa do Do 1éch cac thanh phﬁn toa do
diém X (m) y (m) H (m) Ax (m) | Ay (m) AH (m)
1 A 2327287.968 | 430165.865 | 96.870
2 A2 2327287.917 | 430165.832 | 96.864 0.051 0.033 0.006

Tt bang trén ta co6 do I¢ch vé mit béng la
60,7mm va 6mm vé do cao (dang nhu gia tri
dich chuyén thuc té) chimg to két qua do va xir
1y s6 liéu dich chuyén & day 1 hoan toan dang
tin cay.

3. Két luan va kién nghi

Tur cac két qua tinh toan thuc nghiém co thé
rat ra mot s6 vin dé nhu sau:

» DO chinh xac xac dinh cac yéu td cua
lu6i dich dong sir dung céc tri do trén ca 2 tan
s6 L1 va Lz c6 do chinh x4c cao hon so véi viée
st dung céc tri do trén tan s6 Li. Do chinh xac
dat dugc nhu vay co thé giai thich 1a viéc su
dung dong thoi cac tri do trén ca 2 tan s6 c6 thé
gilp giam thiéu hodc loai trir anh hudng cua
mot s6 ngudn sai sd nhu sai sé do tang dién ly,
anh huong cua tang ddi luu... .

» Can khao sat do chinh x4c xac dinh cac
yéu té str dung cac tri do trén tan s L; va cac
tri do trén 2 tin sd L1 va Lz véi nhiéu s lidu do
thuc nghiém nhiéu hon nita va véi cac sb licu
do thyc nghiém dugc do véi thoi gian do dai,
ngan khac nhau.
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SUMMARY
The comparative results of processing on the L1 frequency mode and L1&L 2 frequencies
mode for monitoring landslides network slopes in open cast mines

Nguyen Viet Nghia, Nguyen Gia Trong, University of Mining and Geology

The short base-line GPS network is in more cases established by single frequency receiver.
However, in the specific difficult condition of open-pit mines, the double frequency receiver should be used.
The question here is what is the difference between these methods? The paper deals with the experimental

result comparison carried out in Coc Sau mine.
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