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NGHIEN CUU XAC PINH LOP BUN LOANG TREN TUYEN LUONG
BANG THIET BI PO SAU HOI AM PON TIA 2 TAN SO PHUC VU
BAO PAM AN TOAN HANG HAI

Nguyén Viét Ha
Truong dai hoc Mo - Dia chat

Tém tat: CAC tuyén luong giao théng dwong thity thwong xuyén bi boi lang, 16p médi boi ling nay
phan 16n déu la 16p phit sa hat min ¢6 nong dg thap (bun lodng), 16p bun lodng nay thwc chat van
c6 thé sir dung de chay tau o mot mirc do nhat dinh. Viéc tan dung métphcfn lop bun loang moi
hinh thanh & ddy luong dé giam dé sau dw trit dudi song tau, tang lwong hang chuyén ché hodc
ting kich ¢é tau ra vao luong sé cé y nghia trong viéc ndng cao hiéu qua khai théac luong tau[5,6].
Trong bai bdo nay, tac gia trinh cdc két qud nghién ciru méi vé thwe nghiém do dac va xir Iy sé
liéu xdc dinh 16p bun 108ng, ddnh gid kha nang iing dung thuc té cua thiét bi do sdu hoi am don
tia 2 tan sé dé xdc dinh 16p bin lodng trén tuyén luong phuc vu bdo dam an toan hang hdi.

Tir khéa: bin lodng, do sdu hoi ém, hai tan so6, an toan hang hdi...

Summary: The waterways are often sedimented, this newly deposited layer is mostly a low-
concentration fine-grained alluvial layer (fluid mud), this fluid mud layer can still be used to run
trains. The use of a new fluid layer of mud formed at the bottom of the channel to reduce the depth
of bottom below the ship, increase the volume of cargo carried or increase the size of the vessel
entering the channel will be significant in improving the efficiency of channel operation ship. In
this paper, the author presents new research results on experimental measurement and data
processing to determine the fluid mud layer, evaluating the practical applicability of the 2-
frequency single-ray echo sounding apparatus to determine the thin mud layer on the navigational
channel to safety.

Keyword: fluid mud, echo sounding, 2-frequency, navigational channel to safety ...

1. PAT VAN PE min c6 ndng d6 thap (bun loang), 16p bun lodng
nay thuc chat van cé thé sir dung dé chay tau &
mot mirc do nhat dinh. Viéc tan dung mot phan
I6p bun lodng mai hinh thanh ¢ day ludng dé
giam do sau du trir dudi séng tau, ting luong
hang chuyén chao hoic kich ¢d tau sé c6 y nghia
trong viéc nang cao hiéu qua khai thac ludng
tau. Boi vay, viéc khao sat do sau xac dinh I6p
bun lodng trén tuyén ludng Ia hét sic can thiét
nham cung cap day di thong tin do sau trén cac
tuyén ludng dén tau thuyén, dam bao cong tac

Trong linh vuc giao thong duong thay, dé bao
dam an toan hang hai, nha nuéc quan tdm va
yéu cau khao sat thanh lap binh d6 d6 sau cac
tuyén ludng hang hai qudc gia phuc vu théng
bao hang hai, day 1a nhiém vu hét siac quan
trong dugc thuc hién dinh ky héng ndm nham
dam bao cho cac phuong tién tau thuyén di
chuyén trén cac tuyén luéng hanh hai an toan.
Céc tuyén ludng thuong xuyén bi bdi ling, 16p
méi bdi ling nay phan 16n déu 1 16p phu sa hat
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hanh hai an toan cua tau thuyén. Trong bai béo
nay, tac gia nghién ciru tng dung thiét bi do sau
hoi am don tia 2 tan s6 dé xac dinh 16p bun
lo&ng trén tuyén ludng phuc vu bao dam an toan
hang hai.

2.NGUYEN LY CUA PO SAU HOI AM
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Hinh 1: PBé sdu lu&ng duoc do bdng thiét bi hoi éam da tan (hinh vé minh hoa)

May do sau hdi am hoat dong trén nguyén ly
phat song am thanh tir thiét bi cia may do
xudng day bién (sdng) va nhan tin hiéu do phan

Xa tro lai. PO siu duoc tinh bing cong
thac[3,4,7]:
1
D=3Vt 1)
Trong do:

- 1a tbc d6 cia 4m thanh trong moi truong
nudc (trung binh gia tri nay khoang 1500m/s,
tlly vao mdi trudng nudce gia tri tbe do séng am
c6 thé thay doi).

t - 12 thoi gian tir khi phat dén khi thu duoc séng
(b6 phan phét va thu séng &m cua may do sau
goi la can phat bién).

- Nguyén 1y duogc thé hién nhu (Hinh 2)

Céc may don tia c6 thé 1am viéc trén 2 tan sé
cao va thap, khi hoat dong cung ldc trén 2 tan
sb thi c6 thé cho ta biét dugc mot sb théng
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Thiét bi do c6 tin hiéu tan sé cao (100-210 kHz)
xac dinh rd rang bé mat giira nudc phia trén ban
loding trong khi d6 v&i muc tan sé thap (15-33
kHz) c6 thé xuyén sau vao lép bun va théng
thuong nd phan hdi déi véi day cd két (Hinh
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tin cua chat day nhu do day cua l6p bun qua
d6 thi ghi trén bang gidy. [3]
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Hinh 2: Nguyén Iy hoat déng do sdu hoi am

Hién nay cac may do sdu don tia nhu Odom
MKII1 ¢6 thé do toi d6 sau 5.000m véi do chinh
xac m =1cm+0.004*D ( D la d6 sau).

- Gigi thiéu mot sb may do sau don tia hién
nay[1,2,7].
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Hinh 3: Hinh anh mét s mdy do sdu hoi égm don tia

a. May Echotrac MKIII

Bang 1: Thong sé k¥ thuat mét s6 may do sau don tia[1,2,3]

Loai may Gidi han do Sai s6 do Hing san xuat | Nwéc sian xuat
:\EACIZCI’HaC 1- 5000m +0.1%D ODOM M3
Hydrotrac Max 600m +0.1%D ODOM My
VF 370 0,5-100m + 10mm +0.1%D Hi-target Trung Qudc
HD 390 0,5-100m +10mm +0.1% D Hi-target Trung Qudc
SDE 28 0.39m — 220m +lcm South Trung Qudc
DESO 350 0.5-600m +0.1%. Atlas Duc

3.MOQT SO KY THUAT PO SAU VA PINH

VI TREN MAT NUGC

3.1 Ky thuat do siu két hop xac dinh vi tri va
dd cao bang cong nghé GPS - RTK

K3 thuat nay sir dung may do siu két hop méay
thu GPS 2 tan sd, c6 do chinh xac cao & muac do
mm — cm. Céng nghé GPS-RTK cho phép may
thu Rover di chuyén trén tau dé xac dinh vi tri
can phéat bién cia may do sau va do cao tai vi tri
anten. Ky thuat nay mang dén sy chinh xac ca
vi tri mat bang va do cao chinh xac ¢ thoi diém

do[3,4,7].

Hinh 4: Kj thudt do sdu két hop cong nghé
GPS - RTK
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h=hw-d (2)
hw=h0+a—dh—f (3)
Trong do:

h: 1a ¢ cao day song;

d: 1a d6 cao cua day do duoc bang may do sau
hoi am;

hw: 1a do cao tic thoi ciia muc nudc tai thuyén
& thoi diém do;

Ah: 1a d6 chénh cao gitra hai anten tram Base va
tram Rover, dugc xac dinh béng k¥ thuat RTK
v6i do chinh xac cm;

a: 1a chiéu cao anten cua tram Base so v&i moc
duoc do bang thudc véi do chinh xac khoang
5mm;

h0: 12 6 cao caa mébc so vgi mat Geoid tham
khao;

f: 1a chiéu cao anten caa tram Rover so v&i muc
nudce tai vi tri cua thuyén duoc do bang thudc
véi do chinh xac cm;

O k¥ thuat nay tram Base trén bo can phai duoc
dinh vi trén mot méc da biét toa do va cao do.
May thu tai tram Base phai c6 kha nang thu
nhan tin hiéu va phat di s6 hiéu chinh cé dinh
dang dit liéu theo chuan phu hop véi viéc truyén
tai dir liéu. Thong thuong, cac s6 hiéu chinh s&
dugc phat di bang song radio hoic séng internet
3G, 4G dé truyén dén tram Rover & trén tau.

3.2 K¥ thuit do siu két hop quan tric muec
nudc

Ky thuat do nay vi tri diém do duogc xac dinh
bang cong nghé DGPS - Beacon dinh vi bang
song dai, thu tin hiéu tur 4 tram phat song DGPS
tai D6 Son, Viing Tau, Pa Ning, Truong Sa.
Dic diém co ban cua cong nghé nay la cho phép
phat va thu tin hiéu cai chinh DGPS trong pham
vi rong dén 500km trén bién véi do chinh xac
dinh vi dén don vi mét. Con do cao duoc xac
dinh theo d6 siu do dugc va myc nudc quan trac
tai thoi diém do két hop sé lieu song
triéu[3,4,7].
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Hinh 5: K thudt do sdu két hop
quan trac mue nurdc

Hinh v& trén md ta nguyén tic xac dinh d6 cao
day nudc (Hg) bang cong nghé DGPS, do cao
day nudc He dugce xac dinh theo cong thic:

He=Ha-AH-f-D+l; (5)
Trong do:

« £ 1a chiéu sAu cua can phét bién so voi mit nudc,
duoc do bang thudc véi do chinh xac cm;

« D: 1a d6 sdu cua day, do duoc bang may do
sau hdi am;

« HA: 1a do cao cia mbc so véi mat geoid tham
khao (gia st khong sai s6);

« Iy: 14 56 hiéu chinh cuaa séng triéu (néu co);

* HB: 1a d¢ cao cua day nudc.

4. THU'C NGHIEM XAC PINH LOP BUN
LOANG TREN TUYEN LUONG

Vi tri thyc nghiém 1a ludng hang hai cho tau
bién trong tai lon vao séng Hau dai khoang
52.6 km, bit dau tir phao s “0” dén ha luu
phao sb “37” giap véi ludbng Binh An —Séng
Hau di qua cac doan ludng: doan ludng bién,
doan kénh Tit, doan kénh Quan Chanh B va
doan Sdng Hau thudc dia ban cac xa Long
Toan, xa Long Khanh, x& Dan Thanh, x&
Long Vinh, xa Ngii Lac thuoc huyén Duyén
Hai va xa bBai An, xa Pon Xuan, xa BDon Chau
va thi tran Binh An thudc huyén Tra Cu, tinh
Tra Vinh.

4 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 65 - 2021



|  KHOAHQC (of0] [e] \[e]3]2

ek Trd Vieh
M e O o 104

Hinh 6: Vi tri tuyén luong hang hdi cho tau bién trong tdi lom vao séng Héu

St dung k¥ thuét do sau két hop quan tric muc
nudce, thiét bi st dung do thyc nghiém c6: May
do sau hoi am don tia hai tin s& Echotrac
MKI11-P/E, hiang san xuit Odom Hydrographic,
My; May dinh vi DGPS Trimble 232; Phan
mém thiy dac Hypack do My san xuat, ding

R Te |

—

Hinh 7: Tram quan trac muc nuéc lién két
maoc DH-05

trong cong tac thu thap va xu 1y dir li¢u khéo sat
bang may do sau va cac dung cu di kém.

Ky thuat do ndy can cd tram quan tric muc
nudc dugc theo doi tai thoi diem do.
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Hinh 8: Cira 6 Survey trong qua trinh khao
sat thu thdp sé liéu

Qua trinh khéo sat do dac thu thap sé liéu duoc quan 1y trén cira sd Survey ciia phdn mém thuy

dac Hypack.
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Hinh 9: Cira s6 qudn Iy két qua do dac

Trong cua ) Spreadsheet ta co thé hién thi tat ca sd liéu thu thap duoc tai hién truong.

[L| Spreadsheet | ]
Fill Calurnn ‘ Swap Depth 1,2 ‘ ‘

Record Ling Name|Time |>< |Y |GF‘S Latitude |GF‘S Longitude |Raw Depth 1 |Raw Depth 2 |Tide Carm |Eorr. Depth 1| Cor. Depth 2| =
1 287 10582308 545554.78 106484769 93773687 106250125 1.87 222 035 .33

2 287 1058:35.87 54555187 106485822 93774258 1062500966 4.00 221 1.79 174

3 287 10584114 54555484 1064865.02 93774790 1062501123 G657 57 -2.21 33 350

4 287 10584537 B45558.01 106487757 93775308 1062501.303 713 715 221 452 494

3 287 10584366 B45560.03 1064887 42 |93775.842  1062501.414 793 817 -2.21 572 596

] 287 10585409 54556122 1064859737 93776382 1062501.480 8.00 8.07 -2.21 579 586

7 287 1058:58.26  B4B5E261 1064907.23 93776916 1062501557 797 .64 221 576 643

g 287 10590256 54556374 106491727 93777461 1062501.613 805 813 -2.21 .84 592

g 287 10:5306.72 B45565.09 1064592713 9377799 1062501634 803 9.08 221 588 .85

10 287 10:5910.82  G455EE.52 10645937.02 93778533 1062501.772 802 2.99 -2.21 581 E.78

1 287 10:53:15.51 54556691 1064947.03 93779076 1062501.795 812 .07 221 591 686

12 287 10532013 54556739 106455711 93779623 10B2501.821 &M 852 -2.21 5.90 £

13 287 10592462 5455622 10645967.02 93780160 10B2507.862 &M 903 -2.21 5.90 682

14 287 10532926 B45568.97 10645977.05 93780704  1062501.303 746 7.69 221 525 548

15 287 10593368 B4E570.69 1064986.85 93781236 1062502004 541 h.62 -2.21 320 4

16 287 10533843 54557192 1064996.76 (93781773 1062502072 4.00 392 221 1.79 1.7

17 287 10:55:44.31 54557110 10B5007.05 93782331 1062502027 222 218 -2.21 nm -0.02 -

Hinh 10: Bang sé liéu sau khi xit [y

Két qua do dac trén hai tan sé do 1a 200KHZ va 33KHZ duoc xu ly s6 liéu va tong hop tinh toén
cho két qua nhu bang 1.2 va dugc thé hién trén do thi nhu Hinh 1.11.
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Bang 2: Két qua do va gia tri I6p bun lodng tai cac vi tri do
BANG SO SANH SO LiEU PO SAU TREN 2 TAN 8O

THOIGIAN | TOADPOX | TOADPOY | 200KHZ | 33KHZ |LOPBUNLOANG (M)
11:58:23 1064847.69 | 545554.78 0.45 047 0.02
11:58:35 106485822 | 545551.87 2.59 2.59 0.00
11:58:41 1064868.02 | 545554.84 116 430 0.13
11:58:43 1064877.57 | 543558.01 5.72 5.74 0.02
11:38:49 1064887.42 | 543560.03 6.52 6.76 0.24
11:58:34 1064897.37 | 54556122 6.59 6.66 0.07
11:38:38 1064907.23 | 5435562.61 6.56 7.23 0.67
11:59:02 1064917.27 | 543563.74 6.64 6.72 0.08
11:59:06 1064927.13 | 543565.09 6.68 7.65 0.97
11:59:10 1064937.02 | 545566.52 6.61 7.58 0.97
11:59:15 1064947.03 | 54556601 6.1 7. 0.95
11:5920 1064957.11 | 545567.39 6.70 7.11 041
11:5924 1064967.02 | 545568.22 6.0 7.62 0.92
11:5929 1064977.05 | 545568.97 6.05 6.28 0.23
11:59:33 1064986.85 | 543570.69 3.00 421 0.21
11:50:38 1064996.76 | 545571.92 2.59 2.59 0.00
11:59:44 1065007.05 | 545571.10 081 0.78 -0.03

BIEU PO THE HIEN GIA TRI PO SAU TREN 2 TAN sO

Thei gian |Tan s6 200( Téan s6 33

11:58:23 045 0.47 PR B B I I
11:5835| 259 2.59 AT I T I I i ak
11:58:41| 4.16 430 0.00

11:58:45| 572 5.74 \

11:5849| 652 6.76 1.00 \ /'
11:58:54| 659 6.66 200

11:58:58 | 656 723 \ /
11:59:02 |  6.64 6.72 300 \ /
11:59:06 | 6.68 7.65 4.00

11:59:10| 661 7.58 \ f

11:59:15 | 671 7.66 200 \ j’

11:59:20| 6.70 7.11 6.00

11:59:24 |  6.70 7.62 kﬁ — ///

115929 605 628 | 7% TN — 5200k
11:59:33 | 4.00 421 8.00

11:59:38 2.59 2.59 ——T&n 56 33 kHz
11:59-44| 081 078 200

Hinh 11: D6 thi thé hién gia tri do sau do duwoc trén 2 tan sé

5. KET LUAN

C6 thé sir may do sau hoi am don tia 2 tan sb
dé mg dung rong rai cho khao sat thong bao
hang hai cac tuyén ludng. S6 liéu do sau 1a co
so dé cac co quan don vi quan 1y ludng khai

thac va van hanh luu thong hang hai mét cach
hi¢u qua.

May do sau hoi am don tia 2 tan sé c6 thé
xac dinh duoc do sau mat trén va mat duéi
cua lop bun lodng, tir két qua do c6 thé xac
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dinh dugc chinh xéc 16p bun lodng dé giam  chuyén cho s& co ¥ nghia trong viéc nang
d6 sau du trir dugi sdng tau, tang kich ¢y tau  cao hiéu qua khai thac ludng tau.
chay trén luong hodc tang lugng hang
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