DIA KY THUAT - TRAC BIA

NGHIEN CUO’U MAY BO SAU HOI AM DA TIA VA KHA NANG U'NG DUNG
TRONG CONG TAC KHAO SAT CONG TRINH O VIET NAM

ThS. PHAM VAN QUANG

Coéng ty c6 phan tw van & phat trién ha ting Ha Viét

ThS. DIEM CONG TRANG
Vién KHCN Xay dwng

Toém tat: Bai bao gidi thiéu so liroc vé nguyén téc
hoat déng clia may do héi &m da tia, khd ndng ing
dung ky thuét trong cong tac khdo sat mét sé dang
cobng trinh & Viét Nam nhw: Khdo séat bén tau, bén
céng; khdo sat luéng tau trén séng va trén bién; khao
sét dwong éng dan dau, dan khi: quy hoach bién bdo
vé tai nguyén;... Cac nghién ciu vé ly thuyét va sé
liéu do dac thuc nghiém cho thay viéc tng dung may
do sau h6i &m da tia trong céng téc khado sét dia hinh
dam bado dwoc han sai cho phép va mang lai hiéu qua
kinh té cao.

1. Pat van dé

O nuéc ta trong nhivng ndm trwdc day khong cod
nhiéu céng trinh trén bién yéu cau do dac khao séat dia
hinh day bién véi dd chinh xac cao, véi sw nghiép
cobng nghiép hoéa - hién dai hda dat nwédc, thuc hién
chién lwoc phat trién bién Viet Nam dén ndm 2020
ching ta dang d4u tw rat nhiéu cong trinh, dy an khai
thac cac nguédn lgi tr bién nhw: phat trién cac khu
kinh té ven bién (khu kinh t& Nghi Son, Viing Ang,
Hon La,...), cang trung chuyén hang héa quéc té
(cang BPinh Vi, cang Viing R0, cang Van Phong), khai
thac dau, khi dbt, qui hoach phat trién du lich bién,
bao vé tai nguyén,... D& dap &ng nhu ciu phét trién
do can phai khao sat dia hinh day bién ving ven be
dé phuc vu thiét k& nao vét ludng tau, bai dau, khu
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vue xung quanh dw an. V&i cong nghé do sau truyén
thdng nhw do sdo, thwéc day, do sau hdi am don tia,
ching ta kh6 cé thé dap wng dwoc yéu ciu vé ky
thuat, tién d6 cling nhw d6 chinh xac ma cac nha thau
thi céng trong nuwéc va qudc té dwa ra. Viéc nghién
ctu &ng dung may do sau hdi &m da tia trong cong
tac khao sat moét sé dang cong trinh bién & Viét Nam
mang tinh cép thiét nhdm gi¢i thiéu céng nghé,
nguyén tac hoat déng va két qua thu dwoc khi ap
dung thiét bi nay vao san xuét.

2. Khai niém, nguyén ly cau tao va hoat déng cua
may do sau héi am

May do sau hdi am da tia (Multibeam Echo
Sounder-MBES) dwoc phat minh khoang nhirng nam
1970 trén co s& cla may do sau héi am don tia. Hé
thdng nay cho phép xac dinh chi tiét bé mat day bién
tr nhiéu tia don, két qua mot 14n do xac dinh dwoc
hang tram diém dd sau trén moét mat phang vudng goc
voi dwong di cla tau hodc ca mot dai do sau co dod
réng nhat dinh (mat cét), tdng sé cac mat cat doc cla
céac kénh tin hiéu c6 thé tao ra nhiéu Ian trén moét giay.
Do rong dai quét thudng gép tir 2 dén 7 1an d6 sau,
g6c mé cla chum tia co thé dat dén trén 150 do (tly
tirng loai may va hang san suat) va goc kep cla céac
tia don ké& nhau c6 thé nhé hon 1 do.

Hinh 1. My do sdu héi &m da tia
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Vi hinh 1 may do sau hdi am da tia c6 géc m& chum tia phat 1a 120 d9, 25 chum tia séng phét ra va thu vé,

goc kep ctia mbi chum tia song 1a 2,4 dén 5 do.

Xagar (111} ——I

Hinh 2. M6 ta sé liéu tinh toan vj tri diém va dé sau cua nwéc

B6 phéat nhiéu chum tia cir cach mét khoang thoi
gian nhat dinh lai phat xudng day nwdc mot 1an voi
mot tan sb nhat dinh, tin hiéu phat xubng day nwéc
phan héi tré lai dwoc thu bang hé théng thu tin hiéu
dat & than tau, gia tri vi tri va dé sau ctia chung dwoc
tinh theo cong thirc (1):

X = %C.Ati.sin o,

H, = %C.Ati.sosei

Trong do: 6, - géc kep cla chum tia song i v&i
dwéng vubng goc;

C - tbc dd am thanh trong nuéc;

At; - khodng thei gian tiy lGc phat séng dén luc thu
cla chum tia séng thw i;

xi - khoang céch tir diém do sau dén dudng day
doi di qua may do;

H; - dd sau tr may do dén day nwéc clia chum tia
séng i;

Hién nay trén thé gi¢i c6 nhiéu hang san xuét may
do sau héi am da tia nhu: hang ODOM cla MY;
Simrad clia Plrc; Kongsberg ciia Na Uy; hang Reson
cla Dan Mach.

Bang 1. Mét sé loai may do sdu hdi am

Frequency Min/max . . . .
Model (kHz2) depths (m) Max swath width Available configuration
Single head:
4,3 x D/580m/130 degrees .
EM2040C 200-400 0,5 - 500 Dual head: 1 x 1 single and dual head
10 x D/690m/200 degrees
. 0,4 x0,7; 0,7 x0,7
Single RX: . P !
Single and dual RX conf. for
EM2040 200-400 0,5 - 600 5Df|)a)l( RD;S 00m/140 degrees increased swath and with single and
10 x D /960m /200 dearees dual swath capabillty for increased
9 seafloor coverage
EM710RD |  70-100 3-600 | 5,5 x D/1100m/140 degrees 1x2;2x2 .
’ * Short CW transmit pulses
0,5x1;1x1;1x2and2x2*
EM710S 70-100 3 - 1400 5,5 x D/1800m/140 degrees * CW transmit pulses
0,5x1;1x1;1x2and2x2*
EM710 70-100 3 -2000 5,5 x D/2300m/140 degrees * CW and FM transmit pulses
0,5x1; 1x1; 1x2 ; 2x2 ; 2x4; 4x4*
EM302 30 10 - 8000 6 x D/10-11km/143 degrees * Other customer specific conf.
available on request
0,5x1; 1x1; 1x2 ; 2x2 and 2x4*
EM122 12 50 - 11000 6 x D/35-40km/143 degrees * Other customer specific conf. A on
R

V&i mot bd may do sau da tia, cu thé véi may MB1 do hding ODOM san xuét c6 nguyén ly ciu tao va hoat

dong nhw hinh 3.

48

Tap chi KHCN Xay dung - sé 3/2014



DPIA KY THUAT - TRAC DIA

HEADING in
\ HOG farmat,
input through
The ather LAN ports can be used to ;
interface to 2 37 party acquisition a serial
cannector

software, such s Hypack, Naviscan
or Qingy \

POSITION s input theough the GPS Ife
port, and eonsiste of the standard NMEA
IDA, GGA and VTG messzge, with an eptien
e R for the Pulse Per Second (PPS) on pin & or §

Prinwy kst Sicordaty Aol
1\ F f' .H ) QD@ HRE

A laptop or deskeop PC is connectad
thraugh Ethernet ta run the MBL
contral software [IMAGE - this is

where the beam farming and EE&LILM.E%HLD '_:
hattam datection oceurs. [tis 2lso mnnhe i
where the sounder’s settings can be !
interfaced directly to
chereed Y, the sonar head, o
thaugh a sarial
connection an the RTA

. N Y il ki

Interfaces The Heave, Piteh and Rall, or MOTION of BOWER inta
thrauzh 2 singla the vassel ig input In the TSS1 farmat thaRTA I
tnnnegctnn:.'hg':h through the KPR I/0 serial port. In hatwaen 12
ravidat aw;r addition, if the mation sensar requires and 30 Valts
tpn the s pnd & heading and GPS input then this tan be o DCfrom &
and tran;ers supplied thraugh the Heading and GPS |neal power
data aiding serial parts ourte

4 % % J

Hinh 3. Nguyén ly c4u tao va hoat dong ctia may do séu héi &m da tia

3. Giai phéap ky thuat dé nang cao dé chinh xac
3.1 Xt ly cc nguén sai sé do tac déng cta méi trrrong

Céc ngudn sai sb anh hudng dén két qua do sau nhu: 1ac ngang - Roll, I&c doc - Pitch, léch hwéng chay tau
- Heading va s dao déng clia tau theo phwong thang ding - Heave.

Heading Roll Pitch

Hinh 4. Trang thai cda tau chju tac déng cda méi truromg
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Nh¢& c6 bd cdm bién céc gia tri dd sau tinh dwoc da loai bd cac ngudn sai sb do tac déng cla méi trudng do

gay nén nhu soéng, gio, thay chiéu.
3.2 Giai phap dinh vi

Vi cac may thu DGPS c6 kha nang tich hop 2 di liéu GPS va GLONASS dé giai bai toan dinh vi da cho do
chinh xé&c rat cao < 10 cm véi d6 6n dinh téi 95 %. Giai phap nay con wu viét hon ca |a khéng phu thudc vao vi
tri kho trén bién, thiét bi gon nhe va két ndi v&i cac thiét bi do sau don gian.

GLONASS
satellites ‘." ~
™ ‘ c

Y GPS satellite

Hinh 5. Thu va xc ly tin hiéu dinh vj

Vé&i cac may do sau don tia khdng cé thiét bi do
triéu tw ddong nén maéi khi do tai khu virc ndo dé can té
chirc do thly chiéu bang phwong phap doc sb truc
tiép qua mirc nwéc trén thwde do va ghi lai thoi gian
doc sb. V&i may do sau da tia cong viéc nay duoc
thwe hién tw déng qua bd do triéu ky, sé liéu thu dwoc
trat vao bo xt ly théng qua cdng COM.

4. Ung dung thwe nghiém may do sau héi am trong
cong tac khao sat cong trinh bién & Viét Nam

Dy an dau tw xay dwng cac bén cang s6 2, 3va 4
cang Quéc té Cai Lan — Tp. Ha Long - tinh Quang

._], s

Dy an c6 khdi lwong nao vét rét 1on, tw van giam
séat va nha thau yéu cau phai cung cap di liéu do dac
ban d6 véi chu ky 2 + 3 ngay/lan dé tinh toan khoi
lwgng va bién phap thi céng. V6i tinh nang wu viét
vuot troi vé thoi gian, mat do diém, dd chinh xac may
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2 GPS satellites obscured

Hinh 7. Toan canh xay dung cang Container Cai Lan — Tp. Ha Long - Quang Ninh

i Qutput o
ition Hnler@ncg
E::amic positioning System
LONASS

Fugro 62

gealeX o processing

goftware ‘ goftware
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gps/ G

Hinh 6. Hé thdng do tridu tw déng

Ninh v&i tbng s6 vén dau tw trén 155 triéu USD do
Coéng ty TNHH HALA Viét Nam lam tdng thau thi céng
xay dwng. Quy mé cong suét thiét ké, khai thac clia 3
bén: Tdng chiéu dai 594 m; chiéu sau trwéc bén -13
m hai d6; d6 sau luéng tuyén khai thac -10 m hai dé;
bé rong tuyén ludng 130 m; kha nang théng qua cla
cang c6 cdng suét thiét ké tbi da dat 1.000.000 TEUS.
Khi di vao hoat déng cang c6 thé tiép nhan tau

container strc ché 3.000 +4.000 TEUs va tau hang roi
trong tai dén 50.000 DWT.

e

do sau hdi am da tia da dwoc nha thau Iwa chon dé do
dac thanh 1ap ban dd dia hinh day bién khu vc dy an.

San phdm ban dd khu vwc bén sb 3 dwoc do

bang may do sau héi am da tia
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Binh dd cang Container Cai Lan — TP. Ha Long — Quang Ninh
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- Hé toa d6 VN 2000 - Mat d6 diém 1xim
- Hé cao d6 Hon Dau - Bwong dong mirc 0,5m

Hinh 8. Ban dé day bién duroc bién tap ter dir liéu may do séu hdi 4m da tia
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Hinh 9. M4t cét day bién duwoc ndi suy tir md hinh dé cao trén ban dé

5. Két luan

Vi két qua thu duoc cé thé di dén cac két luan:

- Viéc ng dung may do sau hdéi am da tia trong
cobng tac khdo sat dia hinh dé thanh 1ap ban dé dia
hinh day bién cho dd chinh xac cao dap tng duoc
tién dd theo yéu cau, mang lai hiéu qua kinh té cao;

- So véi cac phwong phap do dac truyén théng may
do sau hdi am da tia c6 nhirng tinh nang wu viét sau:

+ Céc thiét bj hién dai, ddng bd va do én dinh cao
gilp cho qua trinh do dac dwoc thwe hién ty dong hda
hoan toan;

+ Giai phap ky thuat da loai trir cAc nguén sai s do
moi trwéng do dac trén bién gay nén nhuw gid, séng
bién va thiy chiéu. Phwong phap dinh vi véi thiét bi thu
tién tién cho phép do dac & béat clr noi dau ma do
chinh xac van rat cao c& < 10 cm va én dinh dén 95%;

+ Kha nang quét dwoc 100% day bién cung cap
mé hinh sb dia hinh chinh xac va trung thwc hon
nhiéu so véi phuong phap truyén théng.

- Vé&i d6 chinh xac dat dwoc may do sau héi am
da tia con dwgc (rng dung trong cong tac khao sat
long hé thay dién, dap nuwéc phuc vu twdi tiéu dé xac
dinh khéi lwong bun l1ang trong mua mua |d.

- Khi khao sat day séng, khu quy hoach cang bién
& Viét Nam nén dung cac may c6 tan sb cao, cac may
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nay phu hop v&i khu do cé dé sau trong khoang 0 +
500 m nhw may EM2040C.
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