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NGHIEN CU’'U VA I’NG DUNG THIET Bl KHAO SAT DA TIA CUA TRUONG
DAI HOC HANG HAI VIET NAM KIEM TRA PO SAU CAC TUYEN LUONG
HANG HAI VA THUY NOI PIA VIET NAM
THE RESEARCH AND APPLICATION OF MULTI BEAM SURVEYING
EQUIPMENT OF VIET NAM MARITIME UNIVERSITY IN ORDER TO CHECK
THE BATHYMETRY OF VIET NAM MARINE AND INLAND WATER CHANNLES

NGUYEN XUAN THINH
Khoa Coéng trinh, Triong Dai hoc Hang hai Viét Nam
PHAM VAN TRUNG, PHAM NGOC DIEP
Trung tam tw vén phét trién cong nghé xay dyng Hang héi
Tém tat
Nganh khéo sat thdy da va dang déng mét vai tro quan trong trong linh vire nghién ctru dia
hinh duéi nude, va trong twong lai sé c6 sy wu tién dau tw xdy méi va nédng cép hé théng
ha tdng dwong thiy. Do dé, bai béo nay gidi thiéu vé ky thuét do séu s dung méy do séu
hdi &m da tia tich hop cdm bién do chuyén déng va umg dung ki thuét do séu tan tién nay
trong cong tac khéo sét dia hinh ctia mét s6 dang céng trinh & Viét Nam nhu: khéo sét dia
hinh céc tuyén luéng hang hai, khdo sét cac tuyén dudng thiy ndi dia, khdo sét lubng vao
va céc vung nudce trée céu cang, do dac khéo séat bién. V&i nhiing tinh ndng ky thuét vuot
tri, viéc g dung ky thuat do sdu nay vao céng tac khao sét dja hinh dwéi nwde cho do
chinh xéc cao va hiéu qua kinh té cho céc nha déu tuw.
Abstract
Bathymetric surveying has been playing an important role in reseaching underwater
topographic, and the build of new inland waterway constructions and upgrading the
waterway infrastructure will be invested superior in the future. Thus, the purpose of article
givens a brief about a guide for using Multibeam Echo Sounder ES3PT-M and applies this
new bathymetry method for surveying in Viet Nam areas such as: marine and inland water
channels, waters of port, turning basin and sea. With the superior surveying techniques,
using Multibeam Echo Sounder ES3PT-M brings the high precision and economical
effectiveness to investors.

Hinh 1. Céng nghé do sau hdi 4m da tia

1. Pt van dé c6 khodng 48 vung, vinh, trén 112 clra séng, ctra
Viét Nam la quéc gia c6 hé théng séng ngoi  lach d6 ra bién. Va dic biét la doc theo chiéu dai
da dang va phong phu va ddc biét la doctheobd hon 3000 km b& bién thi & Viét Nam hién tai c6
bién Viét Nam c6 hon 100 cang bién I&n nhd  khodng 39 cang bién I&n va 73 khu bén véi hon
phuc vu cho céac tau ndi dia va quéc t&, ngoaira 40 tuyén ludng hang hai chinh c6 tdng chiéu dai
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gan 800km [1] va nhitng ndm gan day, véi sw
I&n manh cla cac cong trinh hang hai nhw: cong
trinh ludng, cong trinh trinh hang hai, cong trinh
céng... can do dac, khao sat chi tiét véi do chinh
xac cao nhdm phuc vu cdng tac duy tu, cai tao,
nao vét cac cong trinh ludng, khu nwéc cang
bién nham phat trién kinh té bién.[2]

Hién nay, dé dap (ng yéu cau khao sét thay
dac thi cac céng nghé do sau truyén théng nhw
do mia, thwéc day, do sau hdi am don tia st
dung may do sau hdi am Odom Echotrac,
Echotrac MKIII... sé& rat khé c6 thé dap (ng
dwoc cac yéu cau ky thuat vé doé chinh xac ciing
nhw kinh té va tién d6 ma cac nha thau trong
nwéc cling nhw quéc té dat ra.

Xuét phat tlr nhitng y&u cau thuc tién trén,
Trwdng Pai hoc Hang hai Viét Nam da dwoc dau
tw trang thiét bi khao sat tién tién la may do sau
da chum tia Odom ES3PT-M va da giao cho
Trung tam tw van phét trién céng nghé xay dwng
hang hai, Khoa Céng trinh nghién ctru ap dung
ky thuat do sau sir dung may do sau hdi am da
tia trong cong tac gidng day va (rng dung trong
viéc khédo sat cac cong trinh bién, cong trinh
hang hai & Viét Nam. Viéc ap dung ky thuat do
sau nay khéng chi mang y nghia nang cao chét
lwong gidng day cho cac em sinh vién c6 thé bat
kip v&i sw phat trién clia cdng nghé ma con cé y
nghia to I&n trong viéc hién dai héa cong tac
khao sat do dac dia hinh dwéi nwéc dé& cé thé
dem lai hiéu qua to I&n v& kinh té.

2. Nguyén ly do sau hdi am da tia

May do siu hdi am da tia dwoc phat trién
manh trong nhirng ndm gan day. Loai may do
sau nay dwoc phat trién trén co s& clia may do
sau hdi am don tia. Hién nay c6 nhiéu hang san
xuét may do sau hdi am da tia nhw: hang ODOM,
Simrad Kongsberg, Reson. Ky thuat do sau nay
cho phép xac dinh chi tiét b& mat dia hinh dwéi
nwéc tir nhidu tia don, két qua mot 1an do xac
dinh dwgc hang tram diém do sau trén mot mét
phéng vudng géc v&i vét di chuyén clia tau hodc
ca mét dai dod sau c6 dd rong nhat dinh. Do réng
dai dia hinh thu dwgc tir may do phu thudc vao
dd sau khu vire khao sat (théng thwérng gép tur
4 dén 8 lan dd sau, géc mé cuia chum tia c6 thé
dat dén trén 120 d6 (d6i véi may do sau héi am

Odom ES3PT-M) va géc kep clia cac tia don ké
nhau cé nhé hon 1 d3.[3]

X; KXo (1)
Hinh 2. Nguyén ly do da tia
Vé&i may do sau da tia Odom ES3PT-M géc
mé& chum tia la 1200, chum tia phat ra va thu vé
c6 3 lwa chon la 120 tia, 240 tia va 480 tia; géc
kep ctia mdi chum tia bién ddi tir 0.750 - 30.

Vi tri va do sau cla diém do dwoc xac dinh
theo cbng thirc:

Xi = 14.V. Ati.sin®i

Hi =%, .V. Ati.cosbi
Trong d6:

V :Van téc séng am trong nuwéc;

Ati :Thei gian tir lGc phat séng dén luc thu cha
chum tia séng thi i;

Xi :Khodng cach tir diém do sau dén dwdng
day doi di qua may do; Hi :Dé sau tir may do dén
day ctia chum tia séng thi? i;

Oi :G6c kep clia chum tia séng i v&i dwdng
day doi di qua may;

May phat clia dau do trong may do sau Odom
ES3PT-M phat lién tuc ttvng chum tia véi mét tan
s6 nhét dinh, chum tia nay khi cham t6¢i b& mat
day sé& phan xa nguwoc tré lai dau do va dwoc
nhan lai tin hiéu bing may thu. Khi d6, may do
s8u sé xac dinh dwgc thoi gian séng thiy am di
tlr may phat dén day réi phan xa ngwoc lai may
thu va dat la Ati.

3. Trang thiét bi cho ky thuat do sau da tia

Hién nay c6 rat nhidu loai may do sau da tia,
trong bai bao nay rng dung may do sau da tia
ES3PT-M da tich hop cadm bién chuyén déng
(Motion sensor) clia hdng Odom san xuat. Mot
bd may do sau nay dwoc ciu thanh tir cac bo
phan nhw hinh 3.[4]
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4. Ung dung ky thuat do sau da tia trong
khao sat dia hinh dwéi nwée

Sau khi nghién ctru va kiém tra thir thiét bi
khao sat da chum tia Odom ES3PT-M, thiét bj da
duwoc dwa vao (ng dung khao sat thyc té tai khu
vure ludng vao cang Hai Phong vi tuydn lubng
nay hang nam van ludn c6 cac yéu cau vé nao
vét duy tu ludng lach, khu nwéc trudc cau cang.
Vi vay, viéc (rng dung mot cong nghé khao sat
méi c6 thé rat ngén thoi gian khdo sat, tinh toan
khéi Ivgng la thuc sy can thiét véi cac nha dau
tw.

Déi véi may do sau da tia ES3PT-M @4 tich
hop Motion sensor da loai bd cac sai sé do &nh
hwdng clia méi treéng nhw da néi & trén.[3]

Dinh vi trong do sau la yéu té bat budc phai
¢d. Hién nay, trong ky thuat do sau thwdng st

I Computer 1: Cai
F_ dat chwrong trinh
[ do sdu Hypack dé

vu difu liéu do

s58u

ngudén  12v-
- S5F dung
giao tiép adapter
485, cung <cap
dién nang cho
RTA, may do sdu
va may do van téc
am trong nuréc.

Bd giao tiep/ RTA (Real Time Appliance)

4 hop xung PPS

dung cac may dinh vi vi phan DGPS hodc st
dung hé théng RTK; c4c ky thuat dinh vi nay cho
do chinh xac rét cao (sai s6 dwdi 10cm).

Bén canh @4, trong ky thuat do sau da tia
cling yéu cau phai cé dinh hwéng (Heading) dé&
may do c6 thé do vé dwoc dai dia hinh ma may
do sdu quét qua. Hién nay cac may dinh vi vi
phan da két hop viéc xac dinh vj tri va huéng
béng viéc st dung 2 ndm thu tin hiéu vé tinh.[5]

Két qua thu dwoc tr may do sau hdi am da
tia cho d9 chinh xac rat cao, mat do diém do day
dac gilip viéc tinh toan khdi lwgng hoan toan sat
véi the té; thém d6 thdi gian khao sét cling
giam con 1/3 so véi do sau st dung may do sau
héi &m don tia.

Computer 2: Cai
dat churong
trinh diéu khién
may do sdu da
tia ES3IPT-M

May do sdu da
tia tich hop
Mation  sensor
ES3PFT-M:  Bo
dd sdu cla dia
hinh dudi ndc

May do van toc
song  thiy am
Digibar V. Cung
cap gia tri van
téc song &m cho

HemisphereDG
P: May vi phan
dinh wi, dinh
hwdng, co tich

(Precise tinh toan 34 sdu
Positioning clia may do sau.
Service)

Hinh 3. Cau thanh ciia mét hé thong do sau da tia
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Hinh 4. M6 hinh bé méit ddy dwoc do vé bing méy do sau da tia
i . "
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Hinh 5. Binh d6 dang diém cao @6 thu dwgrc khi sir dung mdy do séu da tia

5. Két luan

Tt di¥ liéu khao sat dja hinh dwéi nwéc sir
dung may do sau da tia ES3PT-M thay rang:

+ D4y la thiét bj méi nhéat hién nay trong k¥
thuat do sau da tia, thiét bj téi tan, 6n dinh; cac
may méc dé thwce hién ky thuat do sau da tia nhd
gon gitp qua trinh trién khai do dac dwoc thuwc
hién mdt cach nhanh chéng va c6 thé ty dong
héa hoan toan.

+ Vi ky thuat do sau sir dung may do sau
hdi am da tia thi hAu hét b& mét dia hinh dwéi
nwéc dwoc do vé vi vay sb liéu khao sat cung

TAI LIEU THAM KHAO

cap murc do chi tiét rat cao so v&i phwong phap
do sau truydn théng str dung may do sau hdi am
don tia.

+ Cac cam bién chuy&n dong khir cac nhiéu
do tac doéng ctia méi tredng nhw séng, gié, dong
chay... gidp loai trir cac ngudn sai sd, nang cao
d6 chinh xac cta két qua do.

+Viéc dwa ky thuat do sau da tia trong cong
tac khao sat, do vé dia hinh dwéi nwéc sé giai
quyét dwoc cac yéu cdu cao vé ky thuat, do
chinh xac va th&i gian do dac, gitip mang lai hiéu
qua kinh té cao.

[1]. D& &n phat trién Bado ddm Hang hai 2020 dinh hwéng phat trién 2030 , phé duyét cta tha
twéng chinh phl ngay 14 thang 7 ndm 2011;

[2]. Quy hoach phéat trién hé théng cang bién Viét Nam dén ndm 2020, dinh hwéng dén nam 2030,
phé duyét chia thd twéng chinh phl ngay 24/12/2009, quyét dinh sb 2190/QD-TTg.

[3]. http://www.odomhydrographic.com;
[4]. ES3 OPERATING SOFTWARE;
[5]. Ten Commandments of Multibeam.
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