KHOA HOC VA CONG NGHE MO

UNG DUNG CONG NGHE GNSS
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\ gay nay, clng v&i sw phat trién bung né cua
I ! khoa hoc va cédng nghé, cac ky thuat do dac

hién dai da ra d&i va nhanh chéng dwoc st
dung vao thuc tién, mang lai nhitng hiéu qué cao.
Nhv toan dac dién t da cho phép do géc voéi do
chinh xac t&i 1", do canh dai t¢i 7000 m (gwong
L,hum) voi do chinh xac 1 mm +2 ppm. Thay binh dién
ir gop phan nang cao do6 chinh xac va nang suét do
thiy chuén chinh x&c. Cac thiét bi do dwa trén ky
thuat laze nhr may Scan Laser 3D cho phép quan
2c l0n va bién dang méat dat mot cach thuan tién va
chinh xac. Nhung dang ghi nhan hon ca la sura doi
__a cac hé théng dinh vi vé tinh toan cau GNSS
Slobal Navigation Satellite System) bao gdm cac hé
$2ng dinh vi GPS (My), Glonass (Nga), Galileo (EU),
S2c Dau-Compass (Trung Quéc), chd dao van la hé
thong dinh vi GPS va méi day |a Glonass.

/&1 nhirng diéu kién dac thu dia hinh va cdng viéc
=5 @di chat khac biét, kho khadn hon so véi trac dia
‘""“g thurdng thi viéc ing dung cong nghé GNSS da

mang lai hiéu qua cong viéc dang ké, tdng do chinh

xac, giam thiéu cong tac ngoai nghiép rat I6n.
1. Thong tin vé cong nghé dinh vj vé tinh GNSS

Céng nghé dinh vij vé tinh GNSS bao g'ﬁm cac hé
théng dinh vi GPS (My), GLONASS (Nga), GALILEO
(EV), trong twong lai con c6 cac hé théng COMPASS
(Trung Quéc), IRNSS (Indian Regional Navigation
Satellite System) ctia An D6, QZSS (Japan's Quasi-
Zenith Satellite System) ctia Nhat Ban.

Mai hé thdng c6 cac thong sé ky thuat khac nhau,
) lwgng vé tinh khac nhau, quy dao vé tinh khac
nhau,... nhung chung déu gdm c6 3 doan: doan
khéng gian, doan diéu khién, doan st dung va co
chung nguyén ly la s dung tin hiéu dao hang tlr cac
vé tinh. Hé théng GPS v&i sb lwgng vé tinh trén quy
dao la 24 va hé thong Glonass c6 sé vé tinh la 26,
Galileo dy kién dén nam 2015 sé di vao hoat déng
v&i 27 vé tinh, Compass dw kién dén 2020 di vao hoat
déng. Cho dén nay hé théng GPS va GLONASS véan
dang déng vai trd chl dao. Cac tham sé ky thuéat cla
céc hé théng dinh vj vé tinh dwoc thé hién & Bang 1.

Bang 1. Céc tham sé ky thuat cta céc quy dao vé tinh

Céc tham s ky thugt . = GPS | GILONASS \LILEO (2015) | COMPASS (2020)
Tong sb vé tinh T 1 hoat d@ng) A 27 (30 oat dong) | 30 (35 hoatdong)
Cac mat phang quy dao | 6(cachnhau 3(céch nhau 120 (cact e
'S4 vé tinh trong 1 quy dao B
Goc nghiéng matphan a0l 55 ‘54.30 -
Pocaoquydao 19 100 k L on0a0 k-
Chu ky quay cua V& tinh 11 gsé’““]S',TE phu =
Chukyquansatmatdat | 1ngaysao 8 ngay sao __10ngaysao

Déi voi viec rng dung coéng nghé GNSS trong
nganh khoa hoc trac dia ban d6 néi chung ciing
nhu nganh tric dia mé néi riéng, bén canh céac tin
higu vé tinh GPS, viéc cd thém cac tin hiéu vé tinh
Clonass va trong twong lai la cac tin hiéu vé tinh
clia cac hé khac, 1a diéu kién thuan loi dé giai

quyét cac nhiém vy khoa hoc, ki thuat va san suét,
nang cao do chinh xac xac dinh toa do diém. Cung
voi cac dir lieu do GPS, cac dir lieu GLONASS
dong vai tro cta cac tri do dw trong viéc nang cao
d6 chinh xac clia cac tham sé can tim.

Cac tham sb toa do khéng gian tr hé PZ-90
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sang hé WGS-84 duoc nhiéu tac gia nghién ciu
va dé xuét, dwoc thé hién & Bang 2. Va céac tham
s6 chuyén ddi tv WGS84 sang PZ-90.02, tir PZ-90
sang PZ-90.02 dwoc thé hién & Bang 3.

Bang 2. Cac tham sb toa do khéng gian

Cac tham s6 chuyén toa d6 ttr hé PZ-90 sang hé WGS-84
Xom | Yom | Zom | Ex, () | €&, () | &2, () | Am
0 0] 15 0.F U {00761 0
g 0.1 0 0 [0033] 0
0 w5l b0 4 0392 0
110|030 090 | © 0 |-0169]-0.12
007 0 |-0770|-0,019]-0,004(-0,353] -3,0

Bang 3. Tham sbé chuyén déi gira WGS84,
PZ90 va PZ90.02

L Cache |\ | Yo | 7o leclev) ®&, At

5 toa dé _ m : m e ; m _(ls). (u) (,,) E -
WGS-84-| ol . S
pzo0.02 | 1003(+0:27|+092/0 0 |+007)-101x10
PZ0 | .. T m i
prooop ~H07 |-008 |+002/0 |0 1113 0,22x10°

O Viét Nam, theo quy hoach mang lu@i tram
dinh vi toan cau trén lanh thd Viét Nam sé dugc
xay dyng tlr nam 2012 voi mat dé cac tram tir 50
dén 100 km dwoc chia lam 3 giai doan:;

% Giai doan 1. Hinh thanh co s& ha tang dinh vi
xwong séng gédm: tram x& ly trung tam tai Ha Noi;
khodng 12 tram GEODETIC CORS v¢&i do chinh
xac cao. Xay dung bd sung mét sé tram DGPS ph
trum toan bd 1anh hai Viét Nam. Khoang hon 30 tram
NRTK CORS (Network RTK CORS) tai hai khu vuc
kinh té trong diém phia Bac va phia Nam

++ Giai doan 2. Hoan chinh hé thc"'mg DGPS
CORS va NRTK CORS co ban trén ca nuédc. Nang
cap cac tram MSK DGPS (Minimum Shift Keying
DGPS) trwdc day va két ndi voi tram x( ly trung
tam. Két néi mot sé tram GEODETIC CORS tham
gia vao mang IGS quéc té. Xay dung thém mot sé
tram NRTK CORS tai khu virc mién Trung.

% Giai doan 3. Xay dwng bd sung cac tram
NRTK CORS tai cac khu viwe cén lai. Xay dwng
khung phap ly lam co s& cho viéc khai thac sw
dung hiéu qua ha tang co s& mang lu¢i dinh vi dan
dwcmg Viéc khai thac cac san pham do chinh xac
cao cla IGS va sap tei day la clia céac tram CORS,
da va sé gop phan nang cao hiéu qua hon nira
cong tac trac dia mod. Giam thiéu dang ké cac céng
tac phan cdp cac hang lwdi, nang cao dd chinh
xac, gidm hon nira théi gian ngoai nghiép.

2. U'ng dung céng nghé GNSS trong tric dja
mo 1§ thién
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Sy phat trién nhanh choéng ctia cac hé théng
dinh vj vé tinh GNSS, cluing v&i sy hd trg clia cac to
chtre dich vy quéc té nhw IGS va téi day la cac san
phdm cla cac tram CORS & trong nwédc, @3 mang
lai kha nang (rng dung céng nghé GNSS nay trong
cac cong tac trac dia mo.

Trong cong tac trac dia md, viéc rng dung cong
nghé GNSS, chu yeu st dung phuong phap dinh vj
twong dbi. Cac diém khéng ché trong mé thanh Iap
chi yéu s dung phurong phap dinh vi trong déi
tinh. Tl céc tri do két hop vdi cac phan mém tién
tién nhw: Bernese, Trimble Business Center,
Pinaco, Leica Geomatics Office, TGO, GPSurvey
2.35, TTC... cho ra cac san pham cubi cung cho dé
chinh xac cao va nhanh chéng.

V@i nhitng wu thé sdn cé cla cong nghé GNSS
va cung véi nhirng san phdm ctia cac té chirc nhw
IGS va sap téi la cda cac tram CORS, sé& giam
thiéu duoc viéc phan cép hang lwdi, thei gian do.
Cac diém khéng ché trong mé cé thé xay dung tai
nhi*rng noi ma mac du dia hinh khéng thuén loi
nhwng lai mang lai hiéu qua cho céc céng tac khac
clia trac dia.

2.1. Céng tac xady dwng lwdi khéng ché co s&
mo Khanh Hoa

Cac diém gidi tich 1 dwoc bd tri hop Iy thda man
yéu cau ky thuat ctia lwdi, xay dwng cac méc tai
noi dat da dn dinh, ddm bao cho viéc s& dung lau
dai phuc vu do vé dia hinh va phat trién mang lwdi
cép thap hon. Nham cung cép (hoac lién két) toa
dd nha nwée cho khu vire do vé dam bao dd chinh
Xac yéu cau va quy dinh trong quan ly nha nudc vé
khdo sat do vé ban d6. Can clr theo tinh hinh s
lieu géc va dia hinh thuc té cla khu do dé bé tri
lwdi khdng ché gidi tich 1 gém 08 diém mai lién két
v&i cac diém 092469, 092480 |4 cac diém hang Il
da cé trong khu vipe. Cac chi tiéu ky thuat do lwoi giai
tich 1 tuan tha theo quy pham thé hién & Bang 4.

Bang 4.
- Cacyéutbéclaludi | Chitieukythuat|
'f;Chleu dai canh tam giac lon e
i'nhatkhong lonhon L 0 o
‘Chiéu dai canh nho nhét khéng . O4fm.
_nho ho’n - ' e s
Sai s6 trung phu@ng tuong abi - 1220000
canh yeu : i o
Goc cadéua ve tmh ( ) 15
o
=45
'So TAn o 18p trung binh tai tram e
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1o GPS=01

H 1. Lui giditich 1 va duong chuyén 2 mé than Khanh Hoa

2.2. Céng tac xay dwng lwéi khdng ché co sor
mo Na Dwong

Dé xay digng mang lwdi giai tich 1 cho khu vuc
md than Na Dwong, st dung cac méc hang Ill do
Trung tam théng tin di liéu do dac va ban d6 Cuc
do dac va ban db Viét Nam cap. Cac diém hang Il
I2m tai liéu gbc cb toa dd ghi & Bang 5.

Bang 5. Toa dé céc diém gbc VN-2000 kinh
tuyén truc 105° mui chiéu 6°

5 | Toa d6 (VN-2000, KTT _
Tén | Cép = = | H
diém | hang 107°15, mU.I:ChIéu 2 I
& 0 L
NOL | 2400983661 |701700869| 29574
Hu Ma - . o i
o | il | 2400283696 |704017.173|336.052

Sau khi nghién ctru tai liéu va yéu cu cua chl
dau tuw, toa d6 gbc tinh chuyén vé VN-2000 kinh
tuyén truc 107°15 mui chiéu 3° bang phdn mém
Geotools ¢c6 toa do ghi & Bang 6.

. Béng 6. Toa d6 céc diém gbc VN-2000 kinh
- tuyén truc 107°15 mdi chiéu 3°

Ten |l | T8 busy | M
dlem : hang , X T = . =
HuMa| M | 240 EAa e
DOL 1 i |2399731.275 |471237.543)338.052

H.2. Lwdi giéi tich 1 khd vire mo than Na Duwong

2.3. Céng tac xay dwng Iwéi khéng ché co sé
nha may nhiét dién Na Dwong

Mang luwéi giai tich 1 xay dwng phuc vu cho
céng tac khdo sat do vé ban dd dia hinh khu vuc
bai thai tro xi nha may Nhiét dién Na Dwong gém
08 diém c6 ma hiéu diém GPS -01 dén GPS-08,
xuat phat tir cac diém gbc hang lll gébm céc diém:;
NGi Hu Ma ma hiéu la (082457), Béi Khu 7 ma hiéu
la (082459). So d6 lwdi xem hinh H.3.

BEALY

H.3. Lwai gidi tich 1 khu viee béi thai tro xi
nha may Nhiét dién Na Duong

Pé tang day cac diém khéng ché trong khu virc
do v&, ddng thoi dé xac dinh cac diém toa do, cac
diém dia vat can dan day dwdng chuyén cap 2 1a
40 diém c6 ma hiéu diém DC2-01, DC2-02 dén
DC2-40, xuét phat tir cac diém goc gidi tich 1. So
dd lwdi dudng chuyén 2 xem hinh H.4.
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H.4. Lu6i duong chuyén 2 bai thai tro xi
nha may Nhiét dién Na Duong

3. Két luan

Khoa hoc céng nghé phat trién d& mang lai cho
nganh khoa hoc ban d6 mét dién mao méi, ddng
thei né clng lam ting nang suét lao dong cua
nhitng nguoi lam céng tac ban d6. Cho ra két qua
tpa dd va dé cao nhanh choéng, dd chinh xac dap
(rng yéu cau ky thuat.0
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SUMMARY

This paper introduces a new simplified

| method for the analysis of segmental tunnel

| linings. The influence of segmental joints on

| the lining behaviour is taken into account by |

. _considering the opening/rotation of the joints |
“under external loads, which cause the |
eduction of contact surface area between two
segments at joint location and certain
‘surrounding zones. Consequently, decrease in
the inertia modulus and cross area at these
sections of the lining ring is expected. A
pecific implementation has been developed
Ising a finite element method (FEM) |
ramework, in which an iterative procedure was
pplied with the unknown parameter is the

t of the joint section.
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L SUMNIARY. . i

: The paper introduces the study results of
‘using the mobile and flexible aquipments to|
rock  mountain  with the |

xploiting  the
complicated relief and limited area.



