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Khoa Khi tieong Thuy van & Har ditong hoc
Par hoec Khoa hoe Tw nhién, DHQG Ha Noi

Tom tat. Gid thicu kér qua thi nghiem quan trie ciae diae trung thay dong lue
trong lap Mién sat day vang bidn ven ba biang thiet bi khoa hoe mdr SEAPAC
21400 STAR. Trinh bay chy (1ét vé nguyen 1y vie quy trinh tinh tein cua phudng
phap phin tich pho cac hgp phin song va hgp phan vé v dong tong eong quan
trive duge. Dian mét vi du két qua phin tich theo quy trinh trén dé nhan duge
bac ctia cie dae trung rél trong lap bién sat day vang bidén ven ha Van Ly (Nam
hinh).

1. Mddau

Quan triac cac diac trung thuy dong luc va thach doéng hic hoc & 1dp sat day
ving bién néong ven bd cé y nghia khoa hoc va thuc tién. Nhiing dac trung dong hic
hoc nhu téc dé dong, phan bé thing ditng ciia dong, cac tham sd séng, muc nude,
bién dong cua dong, cac tham sd chuvén déng quy dao cita séng, do duc nude thu
dude qua quan trac la nhitng s6 lidu quy gia lam dau vao trong nhiéu céng thic tinh
toan vé su tudng tac gitta dong nude va nén day bién, mé hinh hoa cac qua trinh
trao doi 8 ldp bién song - dong sat day. Cac tham 6 dong lue cna dong sat day &
vung gan bd ¢é thé lam dit liéu tinh toan thuc té vé van chuyén tram tich trong

vung ba bién.

SEAPAC 2300 STAR 1a mat hé théng quan tric cho phép ghi tu déng dong
thdi mot loat dic trung vé dong, séng va d6 duc nude bién vdi tan so ghi cao. Kinh
nghiém thé gidi [1-3] cho biét rang hé thong nay duge sit dung chuyén dung rat
hiéu qua dé khao sat déng luc hoc 1dp bién séng - dong viing ven ba. Trong khudn
khé dé tai cap Dai hoc Quae gia Ha Néi, Trung tam Dong hic va Méi trudng bién da
thuc hién mot thi nghiém sit dung thiét bi nay dé tim hiéu vé dic diém déng hue va
thuy thach déng luc clia mét ving bién ven bd tusng déi nhay eam, dé la viing bién
Van Ly & Nam Dinh, ndi trong nhiéu nam nay dudc cac cd quan nghién citu va thiét
ké quan tim nghién ciu va khao sat vé ché dé xéi 1d bd. Két qua thu dude nhitng
tap s6 liéu phong phu dé phan tich nhiéu khia canh cia déng luc 18p nude sat day
viing bién ven bd. Trong bai bao nay gidi thiéu phuong phap va két qua phan tich

cac dac trung roi1 16p bién séng - dong sat day.

2. Phuong phap quan trac va thu thap sé liéu

Mav SEAPAC 2300 STAR dude dat tai vung bién ven b Van Ly (Nam Dinh).
Diém dat may cach bd khoang 500 m, tai dé siu 3 m. Nhu vay, nhing dac trung
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quan tric sé phan anh ché dé déng luc cia vang nude ¢é tudng tac cira séng va dong
ven bd, anh hudng ciia séng do nudc ndéng va bd bién. Pham vi nay ciing 1a noi qua
trinh van chuyén tram tich quyét dinh téi bién déi bd day lién quan truc tiép téi sy

x6i 1d bd bién cua doan bd nay.

Khi bé tri quan tric, da thiét lap cac tham sé do va ché d6 do nhu sau: téc 46
dong d 18p bién séng - dong sat day dudge ghi tai ba mue, ap suat séng dude ghi tai
mot muce, dé duc ghi tar ba mue.

Thuc hién 175 loat ghi (goi la mét burst) lién tuc trong 175 gid. Trong moi
burst ghi 512 lan vdi tin sd ghi 0,25 gidy mét sé, vay moi burst sé c6 d6 dai 512 s&
ghi tng vdi thai gian ghi 128 giday (2 phit). Tan sé ghi va d6 dai chudi ghi trong mét
burst dap {ng yéu cau khao sat cac dac trung réi 18p nuéc dang xét.

Sé liéu do may ghi trong bd nhd (Data Storage) duge chuyén vao may tinh dudi
dang ba tép sd liéu. Tép thi nhat luu cac s6 do hudng dat thuc té cua may trong
bién tai titng gid do. Tép thit hai luu sé do vé cac thanh phan hinh chiéu 18n hudng
déng va hinh chiéu lén hudng bic cua téc dé6 dong tai ba muc cua dau do
VoLV LV, 20,2V, 3V, 3. Tép thi ba luu sé do vé ap suit séng tai muc sat day
P wave va d6 duc tai ba muc caa dau do Obst, Obs2,0bs3. Tit cac tép so liéu goc nay
da tién hanh xt ly sd bd s6 do gém cac viéc nhu hiéu chinh cac thanh phan hinh
chiéu dong chay tudng ung vé hudng bic va hudng déng dia ly, hiéu chinh ap suat
séng vé muc siu cua diau do, phan chia thanh cac file sd liéu tuong Ung vdi ting

burst quan tric.

Bang 1. Quy cach ghi dit liéu tirng burst quan tric

BURST 103 (Ky hiéu burst - s6 thi tu cua burst trong dgt khao sat)
512 10 8 0.25s (D6 dai chudi, s6 trudng quan tric, d rong trudng, bude thai gian)
_Gr 8 2002 23 h (Ngay, thang, nam va thdi diém diu tién caa durst)
bl Vil V.2 Vo2 V.3 V3 p Ohs| Obs2  Obs3

cnys cnvs cnvs cnys cnI cm/s cm NTU NTU NTU |

7.14 5.95 -7.14 -1.79  -14.29 -3.57 246 0.00 0.00 238.28
10.72 12.50 -8.33 -8.33 -17.86 -13.10 2.48 0.00 1.95 238.28
13.69 20.84 -12.50 -16.07 -16.67 -22.62 2.52 0.00 0.00 238.28
1429 31.55 -13.69 -26.19 -1548 -36.31 2.58 0.00 0.00 230.47

9.52 37.50 -14.88 -33.34 -1369 -4465 2.63 0.00 0.00 226.56

..................................................

Sé do ap sudt séng dude hiéu chinh vé ap suit tai muc dat ddu do biang cach
ldy titng sé do tic thdi trit di ap suit khi quyén ghi dudc trong burst diu tién, khi
may do cén nam trong khéng khi.
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Tap hop tat ca cac s6 liéu do trong mot burst duge lap thanh mét ma tran hai
chiéu va ivu vao mot file ¢6 tén trung vdi ky hiéu burst ¢6 quyv cach ghi nhu trong

bang 1 dé sian sang cho viée xit ly tiép theo.

S6 burst may thie su nim tai do siu quan trdc trong bién thu thap duge bing 181.

3. Phuong phap phiin tich cac dice trung roi 18p bién song - dong sat day

Chudi téc dé dong tong cong gan day (1g,vy) c6 thé xem gém ba hop phan:
dong trung binh ({/ ¥, ) do triéu va gié, dong dao ddng séng (u, v, ) va tée dé réi
(u'.v'):

W () =1 (1) +uy, (1) +u'(1). v )=V, (1) +v, (1) +v'(1). (‘1)

Vi déng trung binh xap xi la hiang s6 trong khoang thoi gian mot burset, vé
nguyén tic, khi cé6 phd tin sé ciia cac thanh phan vi hudng (déng) va kinh hudng
(bic) cua ddng tong cong, thi c6 thé thuc hién tach phé hgp phan séng va hdp phan
rb1 bing cach tién dinh chi ra dinh phé ng vdi séng trén phé tan. Vi trong tap sé
liéu cua ching ta cé mat dit liéu vé ap suat day, nén cac hdp phan séng W_(f) va

W, (/) duge xac dinh nhu la nhing hdp phan cua dong téng céng hiép bién véi cac

pho ap suat day:

Cy (1) o Cu ()
W (f) = =, W (f)= 12 2)
NITY; TP

trong dé (1) la phd ap suit day va C,.(f),C,.(f) tuan tu la hiép phé clia ap suat
day vdi cac thanh phan tée 6 hudng déng va hudng bic. Lgi thé cia quan diém nay
14 & chd khéng can tudng minh dinh ra dinh séng va chi ¢é6 nhitng dong chay nao
hiép bién vdi tin hiéu ap suit méi duge xem la cac hgp phan séng ciia dong chay,
diéu nav lam cho phan nang ludng réit dude goi la réi sé ting 1én ¢ nhitng tan sé lién
quan vdi dinh nang lugng séng.

Cac dong trung binh duge xac dinh bang lay trung binh trén toan chu ky
burst, con cac hgp phan nang lugng vé1 7, (f) va 7, (/) dude dinh nghia biang hiéu
gila cac phc‘; dong téng cdng va ciac hdp phan séng trén ciing mot dai tan sé nhu cac
hop phéan séng (theo do phan giai thiét bi: 0,025 Hz - 0,5 Hz). Vay ta ¢b

T (D) =CoN =W, Ty () =Cy () -Wy(f), 3)

trong d6 € (f).C,(f) tuan tu la phd ctia cac thanh phian déng va bic cua dong
tong cong.

Tit y tudng trén day suy ra quy trinh thuye té sau diy dé phan tich cac dac

trung dong, séng va ro1 trong Idp sat day:
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1) Tinh cic phé dong tong cong C. () va O (f).
2) Tinh phd ap suat day P(f).
3) Tinh C,, (), €, (f)- cac hiép phé ciia ap sudt day véi x, va u, .

4) Tinh phan dong téng cdng hiép bién véi phé ap suat day:

. s
W, (f)= 'i{— Wo(f) = Cpnt/) |

5) Tinh cac van téc trung binh bing cach lay trung binh trong mét burst.

6) Tinh cac thanh phan nang lugng rd1 7. (f) va T, (/) theo cac cong thic:
Ie(Y=Col)-We (s  Tl)=Cu( =Wy

7) Tinh cac thanh phan téc d6 séng trung binh binh phuong (root-mean

square):

B = . . fy
ug, =g )= [Wi(Ndrf, Vie, =V ) = [WE (NS,
A h

/3 2 /3 . .
trong dé '’y = j"l'ﬁ.(/')d/' va (V") = ]Th.(f)b_lf— cac thanh phan hudng ngang cua
N h

ning lugng réi; diau () chi phép liy trung binh thdi gian trong mét burst,
-fl =0,025,12, f2 :0,5[12 s

8) Tinh bién d6 vé huéng ciia cac hgp phan dong (U ) va séng (U, ):

U =| U, nl : \fuli + r[: . Uy = | ”wnl = \["\i': + ""\i.'u .

9) Tinh huéng trung binh dai dién @,, va tain sé f,., cia téc dd quy dao cua

song:
fy | f; _
W ndf frPenrdf
Oy, = arcig ]' — | Tw, = LI_ —_—
J W ds PO df
i > f

10) Tinh déng ning réi téng cong TKE :

TKE = :-p (< W+ <yt >)

Fa

va toc d6 dong luc:

wl =09xTKF/% .
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4. Cac dac trung roi 10p bién song - dong sat day

Di thuc hién phan tich phd va tach cac hgp phan séng va hgp phan r6i tit phé
cac thanh phan dong tong céng theo sd d6 trén day cho 181 burst quan triac. Bang 2
dan két qua phan tich cho thi du burst 100. Trén hinh 1 la thi du vé hinh dang cta
phd ap suat day. Hinh 2 1a thi du vé hinh dang cac dudng cong phd van toe dong

tong cdng tinh theo thanh phan hudng déng va thanh phian hudng bic.

2.5 50 7% 10 <5 0 79 100
Hinh 1. Phé ap suat day

Theo bang 2, thanh phan téc dé séng trung binh binh phuang (root-mean
square wave velocity component) huéng déng va hudng bic tuidn tu bing:
<ul >=0,0214, <v’ >=0,0201 (cm*s?).

Nang lugng réi trung binh binh phudng (root-mean square turbulence energy)
tuan tu bang: <x’? >=0,0170, <v'* >=0,0177 (cm?s?).

Huéng trung binh dai dién 0, =0° va tan sé cua toc dd quy dao séng tai day
fu., =721sL

Déng nang réi téng céng TKE =0,017 (glems?). Tée dé déng luc u? =0,016

(em*/s?).
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Bang 2. Ude hugng 'ng suit ma sat réi ti tée do rol sat day

——

25.50 | 0.09819 | 0.00141 | 0.00099 [ 0.01172 | 001312 [ 0.37234 | 041679 | -0.13723 | 017272
12.75 | 0,05710 | 001283 | 0,00648 | 0.01146 | 000000 | 0,14242 | 0,00000 | -0.00736 | 00064
8.50 | 0,10326 | 009037 | 0,07025 | 0,07541 | 0,05282 | 0,28453 | 019927 | 0,00942 | 0,03034
6.38 | 015125 | 0,20893 | 017445 | 0.15050 | 0,13382 | 036049 | 032040 | 0,07898 | 0.07179
500 [ 014236 [ 022963 | 0.21906 [ 015408 | 015171 | 032922 | 0.32414 | 012125 | 01139
425 [ 010409 [ 017107 [ 018914 [ 011553 | 0,12472 | 0.26564 | 028678 | 010051 | 0.106%0
364 [ 006364 | 011407 | 012465 | 0,06701 | 007648 | 019150 | 0.21663 | 007740 | 007773
319 | 0,03941 [ 0.06906 | 0,08061 | 0,03624 | 0.04431 | 0,12765 | 015607 | 005277 | (.05620
283 | 0,02069 | 003812 | 0,03735 | 002266 | 0,03127 | 0,09464 | 013039 | 002917 | 0.04030
255 | 0,00625 | 001912 | 002729 | 0,00830 | 0,01235 | 0,05025 | 0,07473 | 0,01660 | 0,0217|
2,32 | 0,00000 | 001248 | 000923 | 000298 | 0.00375 | 0,03099 | 0,039 | 0,01152 | 0,00770
203 | 0,00053 | 000914 | 0,00385 | 0,00120 | 0,00120 | 0,01927 | 0,01928 | 0,00877 | 000348
196 | 0,00008 | 000481 | 0,00250 | 000001 | 0.00000 | 000023 | 0,00000 | 0,00481 | 0,00250
182 | 0,00039 | 000226 | 0,00217 | 000014 | 040000 | 000291 | 0.00000 | 0,00226 | 0,00217
170 | 0,00000 | 000138 | 0,00262 | 0.00010 | 0,00003 | 0,00205 | 0,00068 | 0,00138 | 0,00262
159 | 0,00000 | 000102 | 0,00228 | 0.00000 | 0,00001 | 0,00000 | 0,00027 | 0,00102 | 000228
150 | 0.00000 | 0,00081 | 0.00088 | 000000 | 000008 | 0,00000 | 0,00276 | 0.00081 | 0,0008%
1,42 | 0,00000 | 000070 | 000058 | 0,00000 | 0.00000 | 0,00000 | 0,00000 | 0,00070 | 000058
134 [ 0,00000 | 0,00095 | 0,00090 | 0,00000 | 0.00000 [ 0,00000 | 0,00000 | 000095 | 0,090
127 | 0,00000 | 0.00088 | 0,00097 | 0.00000 | 0.00000 | 0,00000 | 0.00000 | 0,00088 | 0.0KK)7
121 [ 0.00000 | 0,00058 | 000113 | 0,00001 | 000000 | 0,00032 | 0,00000 | 0,00058 | 0,00113
LI [ 000004 | 0,00065 | 000130 | 000000 | 0.00000 [ 0,00000 | 0.00000 | 0,00065 | 0.00130
LIT [ 0.00010 | 0,00072 | 0,00107 | 000000 | 000000 [ 0,00000 | 0,00000 | 0,00072 | 0,00107
LOG | 0.00000 | 0,00065 | 0,00076 | 000000 | 006000 | 0,00000 | 0.00000 | 0.00063 | 0,00076
102 [ 0,00000 | 0,00057 | 0,00048 | 000002 | 000003 | 0,00109 | 000131 | 000056 | 0.00048
0.98 | 0.00000 | 0,00037 | 0,00031 [ 0,00000 | 0,00000 | 000000 | 000000 | 000037 | 00003
094 [ 000000 | 0,00019 [ 0,00025 | 0,00001 | 0,60000 | 000034 | 0,00000 | 000019 | 0.00025
091 0,00003 | 0,00023 | 0,00037 | 0.00003 | 000000 | 0.00154 [ 0.00000 | 0.00023 | 000037
088 | 0.00010 | 00046 | 0,00069 | 0,00000 | 000000 | 0.00000 | 000000 | 000046 | 0.00069
085 | 000000 | 0.00053 | 000092 | 0,00000 [ 0.0KKO | 000000 | 0,00000 | 0,00053 | 0,00092
082 [ 000006 | 000030 [ 000090 | 0,00000 | 000000 | 000000 [ 000000 | 000040 | 0,00090
0.80 | 000000 | 040 [ 0,00075 | 0,00002 | 0,00000 | 0,00064 [ 000000 [ 000040 | 0.00075
0,77 | 000000 | 0,00039 | 0,00060 | 000007 | Q00001 | 0,00266 | 000056 [ 000038 | 0,00060
0.75 [ 000000 | 0,0002% | 0,00050 | 0,00001 | 0.00005 | 0.,00043 [ 0,00213 [ 000028 | 0,00050
0,73 [ 000000 | 000025 [ 0,00038 | 0,00000 | 0,00000 | 000000 [ 000000 | 000025 | 0,00038
071 [ 000000 | 0,00031 | 0,00026 | 0,00000 | 0,00000 | 0,00000 | 0,00000 | 0,00031 | 0,00026
0.69 [ 0.00000 | 0,00030 | 0,00032 [ 000000 | 00000 | 000000 [ 0,00000 [ 000030 | 0,00032
0.67 | 000000 | 0.00023 | 0,00045 | 000000 | 0,00000 | 0.00000 [ 000000 | 0,00023 | 0,00045
0.65 | 0.00000 | 000013 [ 000040 | 000000 | 00006 | 0,00000 | 0.00000 | 0,00013 | 0,00040
0,64 [ 000000 | 0.00011 | 0,00030 | 0,00000 | 000000 | 0,00020 [ 000000 | 000011 | 0,00030
0,62 [ 000000 | 000015 | 0.00032 [ 0.KKH | 0.00000 | 0,00210 | 000000 | 0,00015 | 0,00032
0.6 [ 000000 | 00018 | 000049 | 0.00011 | 00K | 000513 | 000000 | 0,00016 | 000049
0.59 [ 0.00000 | 000023 | 000066 | 0.00010 [ DOXK0 | 0,00404 | 000000 | 0,00022 | 0.00066
0,58 [ 0,00000 | 0.00024 | 0.00064 | 0.00003 | 0,00 | 0,00112 | 000000 | 000023 | 000064
0.57 [ 000000 | 0.00020 | 000052 | 0.00002 [ 0.00000 | 0,00102 | 0,00000 | 0,00020 | 0.00032
0,55 [ 0,00000 | 0.00015 | 000038 | 0.00000 [ 000000 | 0,00000 | 0,00000 | 000015 | 000038
0.54 [ 000010 | 000007 | 0,00019 | 0.00000 | 0,00000 | 0,00000 | 000000 | 0,00007 | 0,00019
0,33 0,00002 | 000007 | 000008 | 0.00000 | 0,00000 [ 0,00000 | 000000 | 0.00007 | (1LO000K
0.52 | 0,00000 | 000011 | 0,00008 | 0,00000 | 000000 | 000000 | §.00000 | 0,00011 | 0,00008
050 | 0.00000 | 000005 | 0,00002 | 000000 | 0,00000 | 0,00000 | 000000 | 0,00005 | 0.00002
0.50 [ 0,00016 | 0,00014 | 0.00021 | 0,00009 | 0,00016 | 0,0063% | 0,01098 | 0,00010 | 0,00009 |

[ Chu ('iiC_Q!lglIU;l— 1 Ciie luép pho | Cac hap phin séng ("ac hap phan 101 )
/t\‘(\) Sptry 1S (p) W N T('H.‘ (PX Con, i | Wo(p) | Wo(p) | T.(p) ; 1, (p)
| : ¢ S

.
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Bién thién cia /K1 va tde db tong cong trung binh burst din trén hinh 3. Két
qua liy trung binh 181 burst, dai lugng dong ning réi téng cong trong thdi ky quan
trac bang 0,025 (g/ cms?).

Ti cac hinh 1 va 2 thay ring trén tat ca cac dudng cong phé cé mat cic dinh
phd tng vdi chu ky séng khoang 5 va 7 gidy. Su triung nhau caa cac dinh phé ap
suit véi phd cac thanh phan téc dé tong cong tai cac chu ky nay chilng to ning
lugng dong téng cdng chi yéu gay bdi nang lugng nhan ti séng. Phan nang lugng
r61, do dé ¢é gia tri kha nho.

¢ f f "“' il'\
' g ¥ -. N S
Periad, s — e : Pertod, s
2.8 2.0 23 10 25 50 >8 100 215 50 2.9 10 75 50 7% 100
a) Thanh phan huéng déng b) Thanh phan hudng bac

Hinh 2. Phé van téc dong téng cdng

jﬁw H W Lk

(1] D) d e 144 1640 180

Hinh 3. Bién thién cua téc dé dong téng cong trung binh burst (1) va TKE (2)

Tai liéu tham khao
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PARAMETERS OF TURBULENCE OF NEAR-BED BOUNDARY
WAVE-FLOW LAYER IN NEAR-SHORE ZONE

Pham Van Huan, Dinh Van Uu, Nguyen Minh Huan, Doan Van Bo
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The results of an experiment for the observation of hydrodynamical

parameters of near-bed boundary wave-flow layer in near-shore zone by the new
system SEAPAC 2300 STAR are presented. The principle and procedure calculation
of the method of spectrum separation of the wave and turbulent components from
observed combined flows due to J. Wolf are explained in detail. As an example, the
results of analysis after derived procedure are presented to show the orders of
turbulence parameters of the near-bed wave-curent flows boundary layer in the

near-shore waters of Van Ly (provence Nam Dinh).



