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_ TS. Pham Viin Huin
Trudng Pai hoc Khoa hoc Tu nhién

T cic s6 liéu khdo sdt ciia mday SEAPAC 2300 STAR, tdc gid tién hanh phén

tich ddnh gid cdc ddc trung réi 6p bién nhu: phé dp sudt ddy, cdc thanh phdn ndng

lwong réi, dong séng trung binh, hudng va tan sé ciia téc dj quy dao séng, déng
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nang réi tong cfng, phdn bé thang diing ciia dong chdy. Tdc gid xin trinh bay tom
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tat mét.sé ddc diém cia cdce ddc trung néu trén dé ban doc tham khdo.

1. M6 dau

Quan tric cdc dic trung thiy dong
lue va thiy thach dong luc hoc d 16p sdt
ddy viing bi€n noéng ven bd ¢é ¥ nghia
khoa hoc va thuc tién. Nhitng dic trung
dong luc hoc nhu téc do dong chay,
phin bd thing ditng clia dong chdy, cdc
tham sd séng, muc nude, bi€n ddng clia
dong chdy, cdc tham s chuyén ddng
quy dao ctia séng thu dudc do quan tric
1a nhitng s8 liéu quy 1am dau vao cho
nhiéu cong thic tinh todn vé sy tuong
tic gitta dong nudc va nén ddy bién,
mo hinh hod cdc qud trinh trao d6i & 16p
bién séng - dong sdt ddy. Cdc tham sO
dong luc ciia dong sdt ddy & ving gin

bd ¢6 thé lam dit liéu tinh todn thuc €

vé vin chuyén tram tich trong vilng sdt
by bién.

Thi€t bi SEAPAC 2300 STAR 1a mot
hé thong quan tric cho phép ghi tu
dong dong thdi mot loat dic trung vé
dong chdy, séng va do duc nudc bién
véi tdn s8 ghi cao. Kinh nghiém trén
th€ gidi cho bi€t ring hé théng nay
dugc st dung chuyén dé€ khéo sit dong
luc hoc 16p bién séng - dong chdy viing
ven bd Thlet bi SEAPAC 2300 STAR

thudc loai thi€t bi méi trén th€ gidi va
¢ Viét Nam. Kinh nghiém sit dung thiét
bi nay trén th€ gidi chua dugce phd bién
nhiéu [1], [2], [3]. Lan diu tién & Viét
Nam, tdc gid thuc hién thi nghiém quan
tric bing hé thong nay [4]. Quan tric
dit ra muc tiéu tim hi€u vé dic diém
dong lyc va thiy thach dong luc cta
mot viing bién ven by tuong ddi nhay
cdm, d6 1a ving bién Vin Ly ¢ Nam
Pinh, ndi trong nhiéu nim nay dugc cdc
cd quan nghién cttu va thi€t k& quan
tAm nghién citu, khdo sat vé ch€ do x6i
I3 bd. Bai bdo nay gi6i thi€u nhitng két
qud khdo sdt vé mot s6 dic diém cia
dong chdy va tuong tic dong chdy -
song 18p sdt day viing ven bd.

Nhitng gid tri ddc 1ap clia cdc s6 liéu
chi dugc clia cdc diu do dong chdy va
4p sudt s& dugc xit 1y d& nhan dudgc cic
dic trung vé dong chdy trung binh. Pau
do 1 cdch ddy 30cm, diu do 2 cdch ddy
50cm, dau do 3 cdch ddy 70cm. Phan
tich phd ning lugng cda cdc chudi do
dong chdy tai cdc tang quan tric va dp
sudt séng cho phép nhén ra cu tric
dao dong ctia dong chdy trong 1dp sdt
day.
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Lan dau tién tdc gid 4p dung phuong

phip phin tich s& liéu do ctia mdy
SEAPAC 2300 STAR do J. Wolf (1999)
dé xudt [3] d€ rit ra nhiing dic trung
chi y&u vé ch& dd rdi trong 16p bién
séng - dong chdy sdt ddy ving nudc
bién sit bd. V& cd sd clia phuong phap

va quy trinh x{t 1y s6 liéu da dugc trinh -

bay trong [4]. Trong muc 4 dén lai cédc
cong thifc dé thuin tién theo doi két
qua.

2. Phuong phép quan tric va thu thap
so liéu '

Thiét bi SEAPAC 2300 STAR dudgc
dit tai viing bién ven bd Vin Ly (Nam
Pinh). Piém dit mdy cdch b khodng
500m, tai d6 sdu 3m. Nhu vy, nhitng
dic trung quan tric s& phin anh ch& do
dong luc cia ving nudc cd tudng tdc
ctia séng va dong chdy ven bd, danh
hudng cda séng do nudc néng va bd
bién. Pay cling 12 ndi qud trinh van
chuyén trim tich quyé€t dinh t6i bi€n
ddi bd ddy lién quan truc t€p téi su x6i
13 b& bién ctia doan by nay.

Khi bd tri quan tric mdy da thi€t 1ap
céc tham s do va ché do do nhu sau:

- Toc do dong chdy & Idp bién séng-
dong chdy sdt ddy dugc ghi tai ba mic,
dp sudt s6ng tai ddy dudc ghi tai mot
muc, do duc ghi tai ba mic.

- Pit ché€ do loat ghi mdi gid mot 1an
trong 175 gid (175 burst), 512 1an ghi
vdi tan s& ghi 0,25 gidy mdt sd, vay
mdi burst s& c6 do dai 512 s6 ghi ng
vdi thai gian ghi 128 gidy (2 phut).

Pi ti€n hanh xtt 1y sd b s6 do gdm
cdc viéc nhu hiéu chinh cdc thanh phan
hinh chi€u dong chdy twong tng vé
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huéng bic vd hudng dong, hiéu chinh
dp sudt séng vé muic sdu cia diu do,
phdn chia thanh cdc file s6 liéu twong:
ttng v6i tirng loat (burst) quan tric.
Tdng s6 burst thu thip duge bing 181.
Tap hop tat cd cdc s8 liéu do trong mot
burst dugce ldp thanh mdt ma trin hai
chiéu va luu vdo moét file ¢6 tén tring
v6i ky hidu burst c6 quy cdch thuin tién
phén tich.
3. Phan tich théng ké va phd ddi véi
chudi dong chdy va 4p suit

K&t qud 14y trung binh cdc s& do
ddng chdy trong thdi gian mot burst cho
phép loai trir cdc thing, gidng do séng
va r6i. Phan du sé& dic tru’ﬁg-cho dong
chdy trung binh gy bdi triéu va gié.
Céc s6 hang cda chudi thdi gian cia
dong chdy trung binh sdt ddy Uy(t) va
V(1) duge tinh ddi véi ting burst theo
cOng thire (1,2):
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Ug(t) =%Z(Vx),- )

i=l

trong dé: Vx vaVy - cdc thanh phin
huéng dong va huéng bic tuong dng
ctia dong chdy st ddy theo cdc dau do
1,2 va 3, daudo 1 gin'ddy nhit; N=512
1A s& lan ghi trong mt burst.

Thu dugc ba chubi s6 liéu vé dong
chdy cdc thanh phin huéng dong va

. huéng bic clia dong chdy sdt ddy trong

thdi gian t¥ ngdy 2 dé€n 10 thdng
VII1/2002.

Bang 1 12 k&t qua phan tich diéu hoa
ddi vdi ba chudi dong chdy theo phuong
phép binh phuong nhé nhat.
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Bédng 1. Céc hiing sd diéu hoa dong triéu tai cdc I6p sdt ddy (don vi cm/s)

Trung

Séng triéu

binh

M, Ky | oo P 0

MS,

Mg

Pau do 1

0,6
22
0,6
227

0,3
45
0.1
225

0,1
22
0,1
227

0,1

45
0,0
225

11
346
0,8
109

1.1
280
1,3
87

0,4
346
0,3
109

0,2
280
0,3

87

0,0

73
0.1
333

0,1
126
0,1
321

0,0
247
0,0
168

Pau do 2

3.2

-1.8

0,9
198
0,9

32

0,6
225
04

0,2
198
0,2

32

0,2
225
0,1
45

1.7
168
1,4
311

2.2
106
24
267

0,6
168
0,5
311

0.4
106
0,5
267

0,2
282
0,2
138

0,1

19
0,1
168

0,0
167
0,1
335"

Pau do 3

1.1
199
1.1
38

0,6
225
0,8
45

0,2
199
0,2

38

0,2
225
0,2
45

1,9
177
2,6
324

2,7
109
3.9
275

0,6
177
0,9
324

0,5
109
0,8
275

0,1
262
0,3
122

0,1

14
0,2
184

0,0
165
0,1
337
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Thas Thmh Cambién e 381 St
Hinh 1 a. Bi€n thién t6c d§ dong theo diu do
1: 1 - quan triic: 2 - du tinh kiém tra
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Trén cédc hmh 1 a'- c, biéu dién sy
bi€n thién cda téc d6 trung binh cdc
dong chdy sdt ddy. Thay ring cdc thanh
phan dong chdy (hudng dong va hudng
bic) biéu hién dién bién clia dong
triéu. Trén cdc dd thi bi€n thién theo
thdi gian ctia ching bi€u thi cdc dao

déng véi chu ky triéu: mot ngdy va nita

ngay rd nét.
Thoi ky quan triic tr ngady 2 dén
nedy 10 thang VII/2002 12 thai gian
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dang tir triéu kém ti€n dén triéu cudng.

Do d6, bién do dao déng cua cdc
thanh phan huéng déng va hudng bic
clia dong chdy sdt ddy cling ting din tir
vai ngdy diu t6i nhitng ngay cudi cia
chu k¥ quan tric.

Ciing trén cdc hinh niy cé thé so
sdnh cdc thanh phan tdc d6 tridu du tinh

_theo cdc hiing s6 diéu hoa dong triéu

nhin dugc bing phan tich diéu hoa theo
phuong phdp binh phuong nhé nhat.
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H3ai Thinh Cé&rm bign t6c dé 2

Hinh 1 b. Bi&n thién tdc do dong theo diu do 2:

2-10-3-2002

1 - quan tric; 2 - dy tinh kiém tra
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Hinh lc. Bi€n thién tSc do dong theo ddu do 3: 1 - quan tric; 2 - dy tinh kiém tra
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Khdo sdt twong quan cia cic dai
lugng do (bdng 2) cho thdy cdc thanh
phin dong chdy tai ddu do 1 (sdt ddy
nhat) tudng quan nghich vdi cdc thinh
phan dong chdy tai cdc diu do 2 va 3.

TU quan ftric thuc t€ tic gid thdy
ring cdc gid tri do dong chdy tai 16p
diu do 2 va 3 ddng nhat trong khi dé
cdc gi4 tri ddong chdy tai dau do 1 ngugc
pha. '

Bing 2. Ma trin tuong quan-ctia cdc dai lugng do (burst 100)

TT | Vaxl Vyl Vx2 Vy2 Vx3 | Vvy3 | WaveP
Vxl 1.000 0.869 | -0945 | -0,890 | -0.894 | -0.886 | : 0.800
Vyl 0.869 1000 | -0851 | -0978 | -0650 | -0.990 0.882
Vx2 0945 | -0,851 1,000 0,869 0.875 0.862 | -0.823
Vy2 0,890 | -0.978 0,869 1,000 0,684 0983 | -0.874
Vx3 0,894 | -0.650 0,875 0.684 1,000 0.678 | 0,645
Vy3 0,886 | -0,990 0,862 0,983 0,678 1,000 | -0.877
WaveP 0,800 0882 | -0823 | -0874 | -0,645 | -0.877 1.000

Tat cd cdc chudi dong chdy va dp
suit séng trong mdi burst dugc phin
- 2 A ~° - ot P .
tich pho tan s6 bang bién ddi Fourier

d6i v6i cdc haim ty tuong quan cda
ching. Trén cdc hinh 2-4 14 thi du vé
cdc pho tin s6 da phén tich theo burst 4.
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Hinh 2. Phé thanh phin huéng dong ctia dong chdy, diu do 1

Thiy ring tit cd cdc thanh phin
dong chdy sit ddy va dp suit séng déu
¢6 chung nhitng chu ky dao dong. Binh
ning lu’dng chd yé&u thudce cdc tin sO
trung tdn s& song gio.

Khi triéu cuding, vi d6 siu nudc tai
diém do qong ting lén, song khong v
ngay tai diém do séng ma gin b hon.

Xu huéng chung 1a cdc xody rdi tao
thanh khi séng v& ¢6 chu ky ngdn hon
chu ky séng tdi. Pong thdi, cdc séng
thtt ¢ip do séng v tao ra cling ¢6 chu
ky ngdn hon chu ky séng t6i. Bdi vay,
néu do tai diém séng v, ta cé dinh phd
dich chuyén vé phia chu ky ngin.
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Sy thudn nhat dudng cong phd cla
dong chdy tong cong va tan s8 dinh clia
né gin tring v6i tin s6 song gid, séng
lilng chng té cdc hop phan ning lugng
r0i c6 ngudn goc tr cdc qud trinh xa by
trong phd dong chdy toan phin déng
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vai tro khong 16n. Bleu nay dé hleu vi
ndi dat mdy quan trdc ¢6 do sau khong
16n. Nhitng nhiéu dong ngudn gdc khic
song hodc khong dnh hudng t6i ving
sdt bd hodc nhanh chéng triét ti€u G 16p
sat ddy.

=TT chu by (s)

0.3 2.3 1.0 Z.5 5.0 TF.9 10 28 L. 7y o102

Hinh 3. Phd thanh phin hudng bic cia dong chdy, ddu do 1

0.c370 I
0.C26% lzvell EURST +
0.0a84
.03
oLaez
L

0.CDZ8

0.02Z21

0.C314

NCOe?

2.8 2.3 L2 2.5 . B0 RN 10

-+ + chu ky (s)

Hinh 4. Phd tin sd dp sudt séng

4. Phan tich cdc dic trung réi 16p

blen song - dong sat day

a. Pk:rmtg phdp tich cdc hop phan

song va réi tit dong chdy quan tric
Gid thi€t chudi thdi gian vé dong

chdy sdt diy c6 thé chia thanh ba hgp
Tap chi Khi tugng Thuy vdn *

phin: ddong chdy trung binh giy bdi
thily triéu va gi6 (xdp xi khong doi
trong thdi gian mdt burst) cdc toc do
séng dao dong va cdc van toc thing,
gidng do roi:
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ug (1) =Ug () +u () +u' (1), :
v (1) =V () +v (D) +v'(1) )

trong dé: Ug(t), V(t) - cdc chudi thoi
gian cda cdc dong chdy trung binh sdt
ddy tudn tu theo huéng dong va hudng
bic; u, (1), (1) - cdc hop phdn vén t6c
séng; ' (1).v'(r) 1a cdc hdp phan 161 va
t1a thoi gian. ‘
Gii st ta tinh dugc phé tin s& cla
cdc hgp phan hudng dong va hudng bic
ctia dong chiy téng cong. Khi d6 c6 thé
thyc hién tdch phd theo phudng phdp
Soulsby va Humphery [3]. Tuy nhién,

mudn vay ta chi can ra tn s6 clia dinh

hé séng trone phd dé tdch riéng dudc
p g gPp g .

cdc hgp phin séng va r6i tif phd téng -

cOng. Trong trudng hdp chiing ta dang
xét, vi dp sudt ciing dugc do, nén cdc
hop phin séng ctia vn téc va da duge
dinh nghia nhu 12 nhitng hgp phan clia
dong téng c¢ong hiép bi€n (coherent)
vGi cdc phd dp sudt ddy:

Co (/) Con (/)

JP(H JP(H

trong do: P(f) - phd ap suat day va Cpg (f),
Cpy(f) - cdc hiép phd (co-spectrum) ctia
dp sudt ddy vdi cdc hop phin téc do
hudng dong va hudng bic tuong ing.

Uu diém so vdi phuong phap Soulsby
va Humphery 12 & chd khong can tudng
minh chi ra dinh clia phd séng va chi cé
nhitng hi€p bi€n cia cdc dong chdy véi
tin hiéu dp suit 1a duge xem nhu cédc
hop phédn séng, diéu ndy cho phép mdt
phin ning lugng nhiéu hon dude xem
1a hgp phin r6i tai nhitng tin s8 lién
quan téi dinh niing lugng séng.

Cdc dong chdy trung binh duge xdc

We(f)= W)= (2)
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dinh biing cdch 14y trung binh trong thdi
gian quan tric cda mdt burst va cdc hgp
phin ning lugng r6i va duge dinh nghia
nhu 12 hiéu s0 gitta cdc phd dong chdy
toan phin va cdc hgp phin séng trén
cling mot ddi tin sud't vdi cdc hgp phan
song (0,025 Hz-0,5 Hz). Vay ta co:

T(N=C.(=W () (3)

&qh%U%%U)
VO C () Cu(f)

tudn tr 1a cdc phd clia dong chdy toan
phian huéng dong vi huéng bic.
b. Quy trinh tinh todn hop phén ndng

lugng réi

Dudi diay la quy trinh tinh nidng
lugng roi trén cd sd cdc lap ludn ly
thuy€t & muc a.

1) Tinh cdc ham phd dong chdy toan
phin C.:(/f) va Cy(f) dua trén chubi
thdi gian ctia cdc thanh phin hudng
déng va hudng bic dong chdy quan
tric.

2) Tinh him phd ctia chudi thdi gian dp
sudt ddy p( £)-

3) Tinh cdc ham hiép phé (co-spectra)
Cpe(f) vaCpy(f) ctia dp sudt ddy véi
¢4 chudi dong chdy u. va Uy.

4) Tinh dong chdy toan phan hgp bién
v6i phd 4p suit ddy theo cong thifc (2).
5) Tinh cdc vin tdc trung binh bing
cdch 1dy trung binh trong thdi gian mot
burst.

6) Tinh cdc thanh phan ning lugng roi
Tu(r) va T, (r) theo cdc cdng thite (3).



7) Tinh cdc dai lugng binh phuong trung

binh: s .
- Thanh phin (¢ d6 song binh phuong I_JWE(f )df
trung binh: _ 0, =arctg| ———
[mo(ryar
f ¥ |
1‘\2\-: = (ui__) = J,'[WEE (NHdf 7)

(4)

/s
A [POHFdf
v =)= RO food

h wr T,
\ , [P(Haf
- Cdc hdp phin nidng lugng roi fi
phudng ngang:
_ 10) Tinh ning lugng r8i dong hoc toan
J day ddu chi phép 14y trung binh
thdi gian trong mot burst; £, =0,025 Hz
va f, =05 Hz.

()= rurver e =)o)+ ()
N

(5) (8)
>  aTKE

. ==

1 .
(v*)= [T (NHdf o
A

phin TKE va t8c do dong luc:

_ , . . 3 diy: p-mat do nudc biénya = 0.9

8) Tinh bién dd cua cdc thanh phin =~ s B . w e an e
5 - .n_ +~ . thanh phan thang ddng ctia tdc do roi
dong U va séng Uy, (bién dd vo . .
huGng): bing khéng

c. K&t qua xit 1y s6 liéu cdc burst
2, 2.
Uep =|Ucs| = Uz +¥5 D3 thuc hién phan tich phd va hiép
| (6)  phd theo quy trinh 10 budc da trinh bay

trong muc b. Trén hinh 5, thi du dién
Uyg =| Uyg| =g, +vi 16t qud 5 va hi
wB = | YwB| = VU T Vir hinh vé k&t qua phan tich phd va hiép
phé (thi du di vai burst 150). '
9) Tinh hudng trung binh dai dién (rep- '
resentative mean direction) 6, va tin

$0 fw« cla téc dd quy dao clia séng &

dav:
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Phé ép suat day P

0.10
0.00 - -
5 10 15 20 25
1 Phoé dong chay
020 a3 (1) va Vy3 (2)
_/J ’
0.00 ——
5 10 15 20 _ 25
0.006 .
2 Hiép pho dp sudt P vé
0.003 JJ\ 1 Va3 (1) va Vi3 (2)
0.000 <2
5 10 15 20 25
Phé dong toan phan
ali] g
° ’ W, (1) va Wy (2)
15 20 25
Phé dong ri
T.(HvaTy(2)
15 20 25

Hinh 5. K&t qud phin tich phd va hiép phd
- d61 véi burst 150 (truc ngang — chu k¥, gidy)

Nhin thdy ring cdc ham pho don
clia dong chdy téng cong va. dp sudt
séng tai ddy ¢6 cdc ddi mang ndng
lugng gdn nhv nhau, tring vé6i cdc tin
s6 song gid hoic séng ling (chu ky tir
vai gidy t6i hon chuc gidy). Trong
nhiéu dong clia 4p suit biéu thi khd rd
cdc hop phdn tin sudt thdp c6 ngudn
gbc khong phii tif séng gi6. Phin tich
hi€p phé cho thiy riing dong chdy todn
phin khong hgp bién véi cdc dao dong
séng & nhitng tin s8 séng.

Piéu dé néi lén riing cudng dd réi &

viing sdt bd ¢6 ngudn gdc & su phd hiy
séng, st dd nhao séng. Nhitng nhiéu
dong v6i tin s6 cao hon cta dong todn
phdn hiép bi€n vdi nhi€u dong séng.
Viy béan than dao dong séng yé&u tai ddi
sdt by tao nén nhitng nhi€u ddng bic
cao vi § viing cu thé ndy chua thdy cé
vai trd ddng ké.

Trén cdc hinh 6 vd 7 tdng hdp cic
k&t qué tinh dong ning rdi toan phin va
toc dd dong luc cho tat cd cdc burst.
Trong phu luc din thi du k&t qud tinh
cho burst 150.

Tap chi Khi tugng Thuy van * Thdang 2/2006
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S& higu burat (4-184) (2-10/8/2002)

Hinh 6. Bi€n thién clia ddng nidng r6i todn phin theo cdc burst quan tric

Tdc gid nhdn thdy d6i v6i nhitng
ngay séng yé&u, khodng nita ddu chu ky
quan tric cdc gid tri dong ning rdi toan
phan bién thién manh. Tai nhitng ngay
séng va thiy triéu manh dan (n¥a sau
cia chu ky quan trdc) cdc gid tri tinh
dugc clia ddng ndng roi toan phin ting
1&én va 6n dinh hon (hinh 5).

o

I T T T T T

T hinh 6, thdy ring gid wi dong
nang r6i toan phan bi&n thién trong
khodng 10x10-3 d&n 50x10-3cm2/s2.

Udc lugng gid tri ddng ning roi toan
phin trung binh trong c3 thoi ky quan
trdc bing 3,14x10-2 cm?/s? va tdc do
dong lyc trung binh bing 3,07x10-2
g/cm3,

ey

Tée d3 ddng e U2 x 1000 (g } cm3]
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56 hidu céc Burat (4-184) (2-10/9/2002)

Hinh 7. Bién thién ciia t6c d6 ma st theo cdc burst quan tric
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5. K&t luan

1) Lan diu tién st dung thiét bi do
nhay vi dd phin gidi thdi gian cao dé
kh#o sdt nhitng dic diém cia cdc nhiéu
dong trong 16p nudc sdt ddy & vung
bién ven b '

2) Cdu tric thing ding cta dong
chdy 16p sdt ddy khd phitc tap. Ngay
trong mot 16p mong vai chuc cm sit
ddy c6 su phin ting vé dong chdy.
Diéu nay c6 thé cin phai tinh tdi trong
viéc xem xét c¢d ché& van chuyén chit
trong ving nudc ven by néi chung va §
I6p sdt dd'y noi riéng.

3) Trong viing nudc gin by, ning
lugng r6i chd y&€u nhidn dude tir cdc

nhiéu doéng c6 ngudn gbc tr séng.
Nhitng qud trinh quy md khdc nhu dong
chdy ving ngoai khoi, nhiu dong
ngudn gdc do gié khong thay biéu hién
vai trd dang ké.

4) K&t qua khdo sdt phd r6i ving
nuée gin bd cho tha'y mot dic diém khd
ly thi la séng gié hodc séng ling cung
cdp ning lugng cho r8i nhd cd ché phd
huy séng.

Pdng ti€c 1a ching ta chi c6 mot
mdy do duy nhit, chua t3 chic dugc
quan tric ddng thdi tai nhiéu diém céch
bd, nén khong c6 thong tin vé nhiing
dic diém dong luc nay ddi véi mot déi
ven by réng hon dé so sdnh.
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