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CUA DIA HINH BAY BIEN

Tom tat:

PGS. TS. DPANG NAM CHINH
Trudng Pai hoc MG - Dja chéat
KS. DUONG MINH CUGNG
Trung tdm Tréc dia - Ban d6 bién
KS. LE THI THANH TAM
Trudng Pai hoc MS - Dja chat

Bai béo dé xuét phuong phép xac dinh mot s6 thong tin dac trung cla dia hinh day bién
tai khu vuc khdo séat bang céac tuyén do khdo sat. Céc thong tin ddc trung nay can thiét cho
céng tac thiét ké ky thuat do vé ban dé dia hinh day bién bang may do séu hoi &m don tia

hoac da tia.
1. Pat van dé

6t s6 dac trung dia hinh day bién

nhu do6 déc day bién, huéng

nghiéng day bién va mic do phic
tap dia hinh day bién la nhiing théng tin can
thiét cho cong tac thiét ké tuyén do va lua
chon mét d6 diém do phu hgp .

Bang mét thudng ching ta khong thé
nhan biét dudc cac yéu té dac trung cla dia
hinh day bién. N&u nhu khéng cé ban dé ci
hay moét nguén tu liéu tin cay nao khac, dé
c6 théng tin vé dd déc, hudng déc dia hinh
day bién, can thuc hién mot vai tuyén do
khao sat bang may do sau don tia trén khu
vuc can do. Theo quy dinh, nén do 2 tuyén
dudng chéo ctia khu do [2]. Mbi tuyén do s&
cung cap cho ching ta mét mat cat dia hinh
day bién véi mat do kha day. Dua vao mat
cat dia hinh, theo phuong phap lam thua
dan mat d6 diém ching ta sé xac dinh dugc
cac chi s6 vé dé phic tap cla dia hinh day
bién [1]. V&i 2 tuyén do, ching ta s& xac
dinh dugc d6 déc dia hinh va hudng déc cla
bé mét dia hinh theo phuong phap xap xi bé
mat dia hinh day bién v6i moét mat phang
nghiéng theo diéu kién binh phuong nhd
nhat.

2. Thuat toan xac dinh dé déc va

huéng déc dia hinh day bién

Né&u chung ta c6 mét tap hap cac diém do
d6 sau clia khu vuc can do (hay clia manh
ban d6 can do) déng thoi da dudc dinh vi
trong hé toa d6 thuc dung, ching ta sé xac
dinh dugc cac tham sé clia phuong trinh mat
phang trong khéng gian x&p xi tét nhét véi
bé mat dia hinh day bién. Phuong trinh mat
phéng trong trudng hdp nay c6 dang:

Z=a,tax+a,y (1)
Trong phudng trinh trén, x,y la toa do
vudng géc phang va Z |a thanh phan dé cao.
Tir phuong trinh mat phang (1), chang ta
lap phuang trinh s6 hiéu chinh cho méi diém
do:
v, =q,tax +a,y —2z (2)
v8i i=1,2,3 ...n; trong d6 n la s6 diém do
sau va dinh vi (n>3).

Trong phuong trinh (2), x;, y; 1a gia tri toa
dd va z; l1a d6 cao dia hinh day bién cla
diém i. ,

TU cac gia tri d6 sau tinh dudc chénh léch
I6n nhat Az,,,, theo cong thic

Azyyy = |ZMAX|_|ZMIN| 3)
trong d6 z,,, Va z,,, 1a d6 sau nhd nhat
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" Trao di- Y kicn

va do sau I6n nhat
DPé mit phéng xac dinh xap xi t6t nhat vGi

bé mit dia hinh day bién, cac tham s6 ap,
aq, a, sé dudc gidi theo didu kién [vv]=min.

Tu (2) sé lap dudc hé phuong trinh
chuén:

, ATAX+A4"L=0 4)
trong dé:
I x g
%o (5)
= I x, y . X=|a |; L= 2
: “
1 x, vy, z,

~ Giai hé phu0ng trinh chudn (4) S€ nhan
dugc cac tham s6 a,, a4, a, cla phuong
trinh mat phéng.

X=(U4"A)"A"L (6)
Tu phuong trinh m&t phang da xac Iap, sé
tinh dugc d6 chénh lach gitra cac diém do
(day blen) véi mat phang dé6 theo cong thic:
Az, =7, ~z, (7)

trong d6 Zi dugc tinh theo (1)
So sanh (2) v6i (7) c6 thé thdy ring

Az, =v,. »

Tu cac gia tri vi c6 thé tinh dudc chénh

léch 16n nhat dsi voi m&t phang. nghiéng
theo cong thic:

AVaux =Vaax —Vaan (8)
trong d6 v,,,, va v, la gia tr| v nhé nhat
va I6n nhét.
D0 léch trung phuong A,, dugc xac dinh
theo céng thic:
2% 9)
n-73
TU phuong trinh (1) ta c6 gbc nghiéng
theo phuang truc x 1a 6,, géc nghiéng theo
truc y la 6, , géc nghiéng toan phan la 9 va
hudng nghiéng 1a o | chung dudc xac dinh
theo cac coéng thic sau:

0y =a—Z=al; 9y:a—Z=a2; 0=.0}+6} =./al +a;

ox dy
(10)
ox=art —9—"'—— 7 tan %
=a ange =a ga] (11)

Nhu vay 1a tir cac tham s6 ay, a4, a, da
xac dinh dudc, sé tinh dudc gbc nghiéng (d6

Ap =1

x

déc) cla mat phang (dai dién cho phan dia
hinh day bién clia khu do) theo cong thic:

0" =p"\Ja} +a} (12)
trong d6 p”=206265

Khi géc nghiéng 16n c6 thé déi6”ra do va
phat.

Phuong vi clia huéng ngiéng (hudng déc
nhét theo chiéu duong) dugc tinh theo cong

thirc:
o =arctan g| -+
a

Suy ra hu’dng d6c nhat theo chiéu am
(d6c xudng) sé 13 o —180°

Tinh dong phéng cla khu do dugc tinh
bang ty s6:

(13)

AZA/MX

AV

K= (14)

Gié tri K cang I6n, tinh déng phang cang
cao.

Ty s6 déng phing K c6 thé s _dung dé
tham gia phan loai dia hinh day bién.

Tat ca cac cong thic tinh toan néu trén
c6 thé thuc hién nhanh chéng bang chuong
trinh may tinh.

3. Thi du minh hoa

3.1. Tinh todn trén mé hinh

T mot mo hinh day bién co do sau tir
-3.17m dén -73,15m trén khu vuc cé dién
tich khoang 45km?, tao ra 2 tuyen “chay tau”
V@i tong s6 60 “diém do”, trén méi tuyén co
30 diém do (hinh 1). Toa do X,y vadodcaoz
thé hién trén cot 3, 4 va 5 trong bang 1.

1 B

Hinh 1: Céac tuyén xac dinh trén mo hinh
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Trao d6i - Y kitn

Bang 1: Toa do, dé cao cac di€m bé mat day bién va gia trj tinh toan

Nr Diém x(i) y(@) 7(i) Ztinh | D6 léch
1 AB- 1 16077800 | 605250.0 |  -3.170 587  -3.757
2 | AB-2 16075700 | 605497.0 |  -4.500 -1.909 ]  -2.591
3 | AB-3 1607293.0 | 605725.0]  -6.370 4725  -1.645
4 | AB-4 16072500 | 605953.0 |  -7.480 -6.098 |  -1382
5 | AB-5 16069580 | 606190.0 | -9.010 -9.051 .041
6 | AB-6 16067200 |  606310.0| -12460 | -11.103 | -1.357
7 | AB-7 16064960 |  606520.0| -13.870 | -13.505 -.365
8 | AB-8 1606257.0 | 606750.0 | -15.100 | -16.097 .997
9 | AB-9 1606070.0 | 606980.0 | -20.500 | -18.368 |  -2.132
10 | AB-10 1605821.0 |  607166.0 ] -19.960 | -20.808 .848
11 | AB-11 1605624.0 | 607450.0 | -26330 | -23.403| -2927
12 | AB-12 16054560 | 607623.0| -24.900 | -25.280 .380
13 | AB13 16052220 |  607883.0| -24.750 ] -27.987 3.237
14 | AB-14 16050200 |  608055.0 | -28.960 | -30.069 1.109
15 | AB-15 1604803.0 |  608301.0 | -32.000 | -32.603 .603
16 | AB-16 16046000 | 608520.0 | -34.110 | -34.920 810
17 | AB-17 1604377.0 | 608751.0 | -36.970 | -37.418 448
18 | AB-18 16041380 | 609024.0 ] -38.850 | -40.219 1.369
19 | AB-19 1603962.0 | 609247.0| -44.080 | -42.388 | -1.692
20 | AB-20 16037440 | 609500.0 | -47.500 | -44.962 | -2.538
21 | AB21 1603531.0 | 609750.0 | -49.920 | -47.491 -2.429
22 | AB22 16033500 |  610002.0 | -50.080 | -49.832 -.248
23 | AB-23 16031210 | 610200.0| -52310] -52.207 -.103
24 | AB-24 16029610 |  610430.0 | -56.830 | -54.311 -2.519
25 | AB-25 1602669.0 |  610631.0| -59.140 | -57.089 |  -2.051
26 | AB-26 16024480 |  610887.0| -61.600 | -59.697 | -1.903
27 | AB27 16022530 |  611149.0| -63.070 | -62.173 -.897
28 | AB-28 1602003.0 |  611450.0| -66.340 ] -65.178] -1.162
29 | AB-29 16017400 | 611700.0 | -70480 | -68.015] -2.465
30 | AB-30 1601571.0 | 612002.0 ] -73.150 | -70.525|  -2.625
31 | cD-1 1600866.0 | 605400.0 | -41.290 | -42.798 1.508
32 | cp-2 16017400 |  605600.0 | -42570 | -38.378 | -4.192
33 | ¢cD-3 16012520 |  605791.0 | -41.020 | -42.316 1.296
34 | cD-4 1601501.0 | 606007.0 | -40.720 | -41.830 1.110
35 | CD-5 16017000 |  606230.0 | -38.440 | -41.685 3.245
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Trace doi - (g’ lkién

36 CD-6 1601953.0 606462.0 | -40.270 | -41.252 .982
37 CD-7 1602184.0 606630.0 | -40.050 | -40.643 .593
38 CD-8 1602387.0 606892.0 | -41.720 -40.663 -1.057
39 CD-9 1602603.0 607113.0 | -39.050 | -40.404 1.354
40 CD-10 1602850.0 607355.0 ] -39.940 | -40.056 116
41 CD-11 1603070.0 607530.0 ] -38.160 | -39.549 1.389
42 CD-12 1603252.0 607744.0 | -37.520 -39.466 1.946
43 CD-13 1603471.0 607948.0 | -37.220 | -39.106 1.886
44 CD-14 1603700.0 608149.0 | -36.870 | -38.670 1.800
45 CD-15 1603930.0 608367.0 | -37.540 -38.310 .770
46 CD-16 1604130.0 608584.0 ] -36.760 | -38.130 1.370
47 CD-17 1604368.0 608808.0 | -36.520 -37.750 1.230
48 CD-18 1604601.0 609032.0 | -36.370 -37.401 1.031
49 CD-19 l 1604802.0 609253.0 ] -36.040 | -37.235 1.195
50 CD-20 1605101.0 609500.0 | -38.130 -36.590 -1.540
51 CD-21 1605314.0 609747.0 | -38.420 -36.476 -1.944
52 CD-22 1605548.0 609951.0] -32.140 ] -36.023 3.883
53 CD-23 1605808.0 610194.0 | -34.260 | -35.600 1.340
54 CD-24 1606022.0 610400.0 | -33.710 | -35.281 1.571
55 CD-25 1606250.0 610623.0 ] -33.130 | -34.957 1.827
56 CD-26 1606460.0 610816.0 | -32.700 -34.599 1.899
57 CD-27 1606710.0 611062.0 ] -35.020 1 -34.252 - 768
58 CD-28 1606932.0 611258.0 | -34.940 -33.835 -1.105
59 CD-29 1607157.0 611502.0] -31.680 | -33.632 1.952
60 CD-30 1607368.0 611701.0] -31.040 | -33.297 2.257

Céc tham s8 clia mat phang xac dinh dugc:
a, =—6978,1180944
a, =0,0061696
@, =—0,0048585
V6i cac tham s6 trén, sé tinh dugc d6 cao
Zi clia cac diém c6 toa do x,y; trén mat
phéng x&p xi (& cot 6) va dd I&ch thé hién &
cot 7 bang 1.
Do léch trung phudng A, dudc xac dinh
theo cong thic (9) sé la:

\ 4%
Ap =%

=1,88m
3

T cac tham s6 ay, a4, a, da xac dinh, sé
tinh dugc goc nghiéng dia hinh day bién:

0" =p"\a} +a; =1619,79"=26'59".79

Phuong vi huéng nghiéng (huéng déc
nhat) 1a:

o =arctang| & |=321%6'47"
q

Ty s6 déng phang K cla khu do tinh theo
cong thac (12):

Az

K- _ 69,980

= 8,666
8,076

Av)x

3.2. Tinh todn trén sé liéu thuc té

Trén khu vuc bién Mién Trung (ving bién
thudc tinh Binh Dinh) d4 tién hanh do vé ban
d6 dia hinh day bién ty 18 1:50.000, toa d6
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dia ly trung binh khu do la:
B =14°25'41"; L=109°3738"

S6 ligu tinh toan la 5 tuyén do (RunLine)
chay theo huéng Déng-Tay (RL-1 RL-
10,RL-20, RL-30 va RL-40) V@i tong s6
© 1.950 didm do, trén dién tich x&p xi 556km?
(hinh 2).

P sau lon nhat khu do 1a -396,988m, d6
sau nho nhat 1a -170,747m, chénh cao 16n
nhat tinh theo cac diém do 1a 226,241m.

L 2§ & .
RL-01

RL-10

RL-30

RL-40

Hinh 2: Cac tuyén chay tau trén khu do
Cac tham s6 cla mat phdng xac dinh
dudc nhu sau:
a, =2527,1830751
a, =—0,0004153
a, =0,0060507

Do Iéch trung phuong A, dugc xac dinh
theo cong thic (9):

Ap =2 ] =7,084m
n-—73

Tu cac tham s6 ag, a4, a, da xac dinh, sé
tinh dugc goc nghiéng dia hinh day bién:

0" = p"Ja> +a> =1250,99"= 20'50"99

Phuong vi hudng nghiéng (chiéu duong)
la:

o = arctan g[&): 266°04'18"
aq,

Suy ra phuong vi hudng nghiéng chiéu
am (d6c xudng) sé la: 86°04'18”
Ty s6 dong phéng K cua khu do tinh theo
cong thac (12):
— AZMAX

AV

226,241
64,095

4. Két luan va kién nghi

=3,486

1. Cac thong tin vé do nghiéng 6, phudng
vi huéng nghleng o , do léch trung phu0ng
ATp va ty sé dong phang K cla day bién
trén mot khu vuc cho ching ta hinh anh khai
quat vé khu vuc do. C4c thong tin d6 rat can
thiét cho khau thiét k& cac tuyén do va lya
chon mat dé diém do hop ly.

2. Phuong phap xac dinh do nghiéng,
hudng nghiéng, ty s6 déng phang nén ap
dung cho tiing khu vuc khong qua I6n dua
vao so lieu do dac khao sat thuc hién theo
mot s8 tuyén do sao cho cac diém do dugc
phan bd déu trén khu do.

3. Can nghién ctu thr nghiém dé dua ty
s6 ddng phang K va do léch trung phu’ong
A, vao viéc phan loai dia hinh day bién.O
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(Xem tiép trang 22)
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4. Két luan

Nhu vay cong nghé LiDAR la mét cong nghé mdi, hién dai va rat phic tap, dang dudc
nghién clu va hoan thién phat trién va dudc (ing dung réat c6 hiéu qua trong linh vuc nghién
clru, quan ly tai nguyén va méi trudng. Su ra doi va nhanh chong Ung dung cong nghé

~ LIDAR da md ra mét ky nguyén mdi trong hoat dong clia cac nganh Tric dia va Ban do

trén thé gi6i va & Viét Nam. Nhiing (mg dung cong nghé LiDAR rét kha quan, hiéu qué kinh
t& ciing rét 16n va la mot huéng di trong tuong lai clia nganh Tréc dia va Ban do.
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XAC PiINH MOT SO THONG TIN...
(Tiép theo trang 18)

Summary

DETERMINATION OF THE CHARACTERISTIC INFORMATIONS OF SEABED TOPOGRA-
PHY

Dang Nam Chinh

Hanoi University of Mining and Geology
Duong Minh Cuong

Center for Sea Survey and Mapping

Le Thi Thanh Tam

Hanoi University of Mining and Geology

This paper introduces a method for determination of the characteristic information of
seabed topography in investigative region by survey-line. This characteristic information
are necessary to technical planning for seabed mapping using singlebeam echosounder or
multibeam echosounder.Q
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