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TOM TAT

Hign nay, viec phan tich. danh gia higu qué gidm sang cia cac loai dé ca két cdu dic biet va dang hinh hoe phirc tap thuang durec thye hign
béng cac thi nghiém trén cac ma hinh thi nghiém vat Iy hoiic quan tréc tai cong trinh sau xay dung. Tuy nhién viéc thuc hign cac ma hinh vat
|y nay rat phirc tap, tdn kém thai gian [An chi phi va can sd lwgng ma hinh thi nghigm |&n. Bai bao nay xay dyng ma hinh sd dé nghién cou
higu suat thiy dang lyc hoc cia két céu dé chén sang rong dua trén cang cu ma phang dong luc hoc chét lang (CFD). Ma hinh sd sé dugc
img dung dé phan tich hiéu qua gidm sdng va mirc dd tiéu tan ndng legng sang cia dé chén song ket céu réng vai nhigu dang song khéc
nhau. K&t qua md phang sé a co st cho vigc tinh toan thigt k& va tng dung loai ket cau dé nay vao thyc té.

Tir khéa: Dang lvc hoc chét lang (CFD), Higu qua giam song, Tigu tan ning legng sdng, D& chan song réng, Ma phang sd.

ABSTRACT

Currently, the analysis and evaluation of the wave reduction efficiency of breakwater with special structures and complex geometries are
often done by experiments on physical models or monitoring at the project after construction. However, the implementation of these
physical models is very complicated, time consuming and costly and requires a large number of experimental models. This paper builds a
numerical model to study the hydrodynamic efficiency of the hollow breakwater based on the liquid dynamics (CFD) simulation tool. The
numerical model will be used to analyze the wave reduction efficiency and wave energy dissipation of the hollow structural breakwaters
with different waves type. The simulation results will be the basis for the design calculation and application of this type of dike structure in
practice.

Keywords: Computational fluid dynamics (CFD), Wave reduction efficiency, Wave energy dissipation, Hollow breakwater, Numerical
simulation.

1.  Giéithiéu

Viét Nam la mét trong nhiing quéc gia chiu anh hudng nang né
clia bién déi khi hau nhu nudc bién dang, hién tugng x6i mon va
xam nhap man. Hé théng céng trinh bdo vé bd bién & khu vuc Déng
Bang Séng Clru Long c6 dén 54.9 % la cdng trinh gidm song xa bd
[1] nhu hang rao tre, dé giam sdng geotube va dé giam séng dang
rong (coc ly tam, dé tru réng, dé giam séng BUSADCO). Tuy nhién
tinh bén viing va tudi tho cla cac loai dé& nay tuong déi thap, mét
gidi phap dé chin séng bang bé tédng c6 két cau réng cé thé khic
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phuc dugc rat nhiéu khuyét diém clia cac loai dé chan séng truyén
théng truéc day nhu hiéu qua gidm song, tinh 6n dinh, cong nghé
thi céng. Viéc danh gia hiéu suat thay dong luc hoc clia céc loai dé
chan séng rong thudng thuc hién cac thi nghiém trén mé hinh vat
ly va thuc nghiém, tuy nhién dé thuc hién dugc cac thi nghiém nay
thi can mét s6 lugng 16n mé hinh vat ly va viéc thuc hién cac moé
hinh vat ly nay rat phuc tap va tén kém. D& ting kha ndng tinh toan
phan tich vé kha nang gidm song ctia dé chdn song két cau réng,



cdc mé hinh sé dua trén phuong phap tinh toan dong luc hoc chat
Iong da dugc xdy dung trong nghién ctu nay, cac moé hinh sé sé
dugc thuc hién trén nén tang ctia phan mém FLOW-3D [2]. Hiéu qua
giam séng ctia mé hinh mé phong s6 sé dugc so sanh véi hiéu qua
giam séng thuc nghiém dugc thuc hién béi BUSADCO tai BDBSCL [3].
Bén canh do, cac yéu t6 anh hudng dén hiéu qua gidm song va tinh
kinh t& cta dé giam song nhu: anh hudng cta chu ky séng T, (s) ,
dd ngap than dé d (m), Chiéu cao khéng luu dinh dé Rc (m) va ty s6
Rc/Hs,. cling dugc phan tich théng qua mé hinh sé.

Hiéu qua lam viéc cla cac cau kién dé chan séng két cau réng
da dugc nghién ctiu bdi cac nha khoa hoc trén thé gidi, trong do:
Hee Min The va Vengatesan Venugopal [4] da nghién clu céc thi
nghiém thuc nghiém trén mé hinh két cdu dé chan séng hinh ban
nguyét réng vdi cac ty 1& phan tram 16 rong trén than dé khac nhau,
nghién ctu nay cho thay dé chén séng ban nguyét hoat déng nhu
mot rao can giup giam thi€u ndng lugng séng phan xa va bao vé céc
€d sG ha tang ven bién. G. Dhinakaran va cong su [5] da thuc hién
cac thi nghiém thuc nghiém xac dinh anh huéng cla chiéu cao bé
tri cha dé chan song va ty 1& 16 réng trén than cla két cau dé chan
song hinh ban nguyét, nghién ctiu nay dugc thuc hién véi két cau
dé chan song hinh ban nguyét khéng duc 16, két cau dé ban nguyét
duc 16 mét mat véi cac ty 18 16 rdng khac nhau. K. Gunaydin va M.S.
Kabdash [6] da st dung mét mang tao song thi nghiém kha nang
tiéu tan nang lugng song 1én két cau dé chdn song chir U dac va cé
duc 16. Nghién ctiu nay danh gia cac dac trung vé tinh truyén séng
va tiéu tan nang lugng qua hai hé sé truyén séng va hé sé tiéu tan
nang lugng. K&t qua cho thay kha nang tiéu tan nang lugng clia két
cdu tudng chir U cao hon két cau tuong dac cung loai. Ana Gomes
va cOng su [7] dé xuét phuong phap stt dung moé phong sé déng luc
hoc chat16ng (CFD) nghién cttu su 8n dinh cia két cau dé chdn séng
tru réng dat trén nén dé da. Nghién cdiu nay chi ra su phuc tap cla
cac mo hinh vat ly trong cac thi nghiém thuc nghiém vé séng c6 chi
phi va thai gian chuén bi lau va can thai gian thi nghiém dai, ti d6
Cac tac gia dé xudt mot moé hinh toan bang phuong phap mé phéng
s6 va so sanh két qua vai cac két qua thuc nghiém. Karim Badr
Husein va M.I. Ibrahim [8] nghién ctu khao sat kha nang tiéu tan
nang lugng séng cta tudng déi cé duc 16 va khéng duc 16 két hap
mo phong s6 va thuc nghiém.

Nguyén Hai Ha va cong su [9] da nghién ctru kha nang tiéu tan
nang lugng séng ctia dé chan séng hinh tru réng bao vé by bién
phia tay Ca Mau Viét Nam. Thiéu Quang Tuan va cong su [10] vai dé
tai vai dé tai “Nghién ctu hiéu qua gidm séng clia dé két cau rong
trén mé hinh mang séng” cho thay qua trinh truyén song qua dé
giam séng két cau réng bi anh hudng bdi hai yéu t6 quan trong la
chiéu cao khéng tuong déi dinh dé R/Hmo va chi s6 song v& trén mai
cong trinh.

2. Ly thuyét va phuong phap mé phéng

FLOW-3D la mét phan mém hé trg mé phdng cac bai toan dong
Iuc hoc chat 16ng tinh toan CFD (Computarional fluid dynamics).
Tuong tu cac phan mém mo phong CFD khac, FLOW 3D sl dung
phuong phap thé tich hiu han (FVM) va 18y phuong trinh hé
phuong trinh Navier — Stokes lam phuang trinh chd dao két hgp
cung phuong phap thé tich chat dng VOF, rat phu hgp cho mé hinh
cac dong chay c6 bé mat thoang.

2.1. Phuong trinh Navier - Stokes

Cac mé phoéng s6 dugc thuc hién dua trén phuong trinh Navier-
Stokes [11], dugc st dung d€ mo ta chuyén déng cla chat ldng, gia
st chat 16ng khéng thé nén dugc; cac phuong trinh clia mé hinh
nhu sau:

ou ov ow

—+—+—=0 (M
ox oy oz

ou, ,,%u__10p  _Ou Q)
ot ox,  poax,  x0x;
Trong dé:

u, v vaw la cac thanh phan van téc theo truc x, y, z, p la khoi
lugng, v la do nhét cha chat 16ng, o 1a ap uc, g la gia toc trong
truong, t la thoi gian.

Trong thyc t€, dong chay tac dung lén cac céng trinh thay loi
hau hét la dong chay réi, dic biét 1a dong chady cla séng. Dé giai
dugc hé phuong trinh Navier — Stoke hé (1) va (2) mé hinh dong
chéy ré6i dugc phat trién d&€ mé ta dugc 6 thanh phan dng suat roi
Reynolds. Mé hinh dong chay réi RANS dugc st dung phé biét nhat
la m6 hinh dong chay réi hai phuong trinhK —¢ .

2.2. M6 hinh dong chay réi

Mé hinh chay réi 2 phuang trinh d6i luu dung d€ mé ta tinh chay
r6i clla dong chay. Thong thudgng mot trong cac bién déi luu la dong
nang chay réi K, bién déi luu thit hai phu thudc vao kiéu ciamé hinh
hai phuong trinh. Lua chon phd bién la muic d6 tiéu tan nang lugng
roi .

kZ
Vt:Cy: (3)
Phuong trinh K:
ok ouk_ 0 (v&]% ST @
at  ox, ox, o )ox, ! ox;

Phuong trinh ¢:

| 2
Ok ouk _ 0 (v+v—’]% —c, iuu u, —.,. 5 )
ot ox, o, o )ox, "k ! ox; “k

Trong do6: C,=0.09;6, =1.0;0, =13;C,, =1.44;C, =192

M6 hinh RNG (Re-Normalisation Group) la mét mo hinh dong
chay réi sir dung phuong trinh tuang tu nhu phuong trinh cho mé
hinh K - £ . Tuy nhién, cac hdng s6 dugc tim thay theo kinh nghiém
trong mé hinh tiéu chudn dugc dan xuat ré rang trong mé hinh RNG.
Nhin chung, mé hinh RNG c6 kha ndng Ung dung rong rai han so
vGi m6 hinh K- & . Dac biét, m6 hinh RNG dugc khuyén khich sttdung
han trong FLOW-3D vi c6 d6 chinh xac cao hon va mé ta tét hon déi
vGi cac mé hinh dong chay réi khac nhau, vi vay mé hinh nay dugc
st dung trong mo phéng nay.

2.3. Phuong phap thé tich chatléng (VOF)

Dong chay séng trong thuc té la dong chay da pha gém pha
I6ng va phi khi, d€ mo ta dong chdy nay ngudi ta st dung phuang
phap thé tich chat ldng VOF. Phuong phap thé tich chat ldng la mot
ky thuat mé phong bé mat chat l1éng ty do dugc cong bé lan dau
bai Hirt va Nichols [12], ky thuat nay s&r dung phuong phép Eulerian
da pha (Multiphase), mé hinh nay c6 hai pha khong déng nhat
(inhomogenerous) va dong nhat (homogenerous). Phuong phéap
nay xac dinh phan khéi lugng ciia mdi pha (khi va nudc) ton tai trong
cdu trac, phuong trinh nay tuan theo dinh luat bao toan khéi lugng
[13].

%fw.(w) (6)

Bé mat ti€p xuc gilta pha nudc va pha khi dugc xac dinh theo
hé s6 phan thé tich:
a=1
a=10<a<1 7)
a=0
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Aira=0

Interface O<a <1

Hinh 1. Bé mit tiép xic gitra pha nuac va pha khi [13]

Trong d6: V la véc to dai dién cho phan khéi lugng nudc, mat
dé khoi lugng ctia hon hgp nay dugc tinh toan dua trén phan khéi
lugng nhu sau:

p=ap,+(-alp,

{p:avw +(1-ay

8)

trong do: p, va p, 1a mat dd cta khong khi va nudc

v, va v, lanlugtla dd nhét dong hoc cia khong khi va nudc
Khéi lugng thé tich « dugc xac dinh theo céng thiic sau:

oa Olau,) O|la(l-au,
EJF (6x,.’)+ [ 0x; )
Trong d6: u, biéu thi van té¢ tuong déi gilta khéng khi va nudc

=0 9

tai khu vuc giao thoa. Tac dung cla stc cang bé mat la khéng dang
ké.

2.4. Lythuyétséng

Nghién ctu nay khao sat khad ndng gidm séng va tiéu tan ndng
lugng séng clia cac ly thuyét song théng dung va dugc hé trg trong
phan mém FLOW-3D.

Dua vao vung ap dung cac ly thuyét song (hinh 2), tién hanh
chon céc loai séng phu hgp véi viing nudc néng nhu: séng Cnoidal
[14], ly thuyét séng Solitary [15], ly thuyét song tuyén tinh [16] va

séng Stokes [17] dé€ khao sat hiéu qua gidm séng cla két cau dé
chén séng dat trong vung nudc nong.
Shallow |

Intermediate | Deep

T
Hy/Lg=1/7

0.01

0.005

H
gT2  0.001
0.0005
Small amplitude
0.0001 -
0.00005 Ik
| | Iy il RO
0.0005 0.001 0.005 0.01 0.05 0.1
d/gT2

Hinh Z. Vuing &p dung céc loai ly thuyét sang [13]

2.5. Hé sé truyén séng

MUic d6 gidm séng dugc danh gia dua trén su thay d6i chiéu cao
song trudc va sau khi di qua than dé,va dugc danh gia truc tiép qua
qua hé s6 truyén song K.
K, =

t

x100% (10)

ti
Trong d6 : Hsi(m) la chiéu cao séng tGi
H:,i (m) 1a chiéu cao song truyén
3.  Thiétlap mé phéng
3.1. Trinh tumé phoéng

¢ Thiét k& clia dé ¥ Dung hinh 3D »" Thai gian mé phdng
v Théng s&:R.,d ¥ Import vao FLOW ¥ Béctrung vat ly
v Ciclogiséng 3-D duigi dang file ¥ M& hinh mé phéng
) STL ¥ DK bién va BK ban dau
Xac dinh cac thong sé e [ L5 o e Mo, B L =1
o s S Thiét lap ma hinh két Thiét |ap cac théng sb dau
Bitdsu ——» diuviocdabaitoan — ciu dé —> vao cliamé hinh
F 3
No | Yes
e e L Thiét lap cac két qua, Kiém soat
.4— CEsi p':;" tichkét .  GirliéudSuraciamd < mdhinh, kich thudc ugi — <—
q phéng pht hop
‘( -t - - { - o - s -
Kiemtamohinh 5 5 d8u do dirlieu Kiém sost kich thudc
trudc khi chay v Thiét 5o cic két au cta cac khai lugi
¥ Xily hau ky bang o 5 P “;t qua ¥ Kha ning bit hinh hoc
FLOW-Sign can truy xuat. theo FAVOR

Hinh 3. Luw 7 trink tir thire hign mé phing trén phén mém FLOW-50
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3.2. Mé hinh mé phdng lan lugt theo cac phuong x,y,z la 56x1.5x6 (m), kich thudc mot
Kich thudc dé chan séng dugc sit dung theo thiét ké dé chan module dé chan séng c6 bé rong 1.5 (m), chiéu cao 4 (m) va dai 4.1
s6ng ctia BUSADCO [3]. Mét mé hinh mét mang song s6 dugc mé (m).
phoéng theo ty lé 1:1 so véi thuc té véi kich thuéc cac bién mé phong

WG

Wt H{m).Ts)
>

150, 150 , 150

4500

1400,

- 20000 L 15000 - WIDTH (B) - 15000 | 2000_|

Hinh 4. Mz fiink mé phing si
3.3. Diéu kién bién va chia luéi mé phéng

Hinh 5. C4c diéu kign bién va phan chia ludi cda ma hinh mé phang.

Cac diéu kién bién phu hgp véi bai toan dugc gan tai cac bién 03 0.1 136755
giGi han ctia mé hinh mé phéng nhu (hinh 5) va dugc théng ké cu 01 0.12 1522221
thé theo (Bang 1). BWS-Me02 02 0.03 1507215 12 13
Bang I. Diéu kign bign cia ma hinh ma phang 03 0.12 57358
Vi tri ranh gigGi Piéu kién bién 01 0.12 810469
Xmin Symmetry (S) BWS-Me03 02 0.04 802325 3 7
Ximax Symmetry (S) 03 0.12 31750
Ymin Waves (WG) 01 0.15 248139
Yrmax Wave Absorber (O) BWS-Me04 02 0.05 244669 1 4
Zuin Wall (W) 03 0.15 11712
Zinax Symmetry (S) 01 0.18 248139
Dua vao dac trung bai todn va kich thudc lugi phu hgp véi mo BWS-Me05 02 0.06 244669 1 2
hinh mé phéng, 3 khéi lugi dugc dp dung cho toan mién tinh toan. 03 0.18 11712

Khéi lugi 1, 3 st dung cho khu vuc khéng cé dé c6 kich thuéc Ax
=Ay=A;=0.12 vGi s6 qung O ludilan lugtla 1522221 6 va 57358. Khoi Bang 3. Kich ban so sénh ma phang v thuc nghiem

lugi ZIFai khu VL}'CA dé’c.hép séng cén,lfich.thudc IudAi A\x :Ay:’\Az:(.)'.o?) Tén d R. Hs, To Re/Hs; BC
(m) v6i 1507215 6 ludi. Tong s6 khoi lusi trong mo6 hinh mé phéng m__m_ (m s) O 3

la 8598362 6 Iudi. CN-TNOT 28 12 1 478 1 Cnoidal

i.’ﬁ; b'f"h'?a“h'fm"c:,‘:“gA duna theo bn bai bai todn kh CN-TNO2 28 12 09 478 111  Cnoidal
ich ban mo phong dugc xay ding theo bon bal bai toan khao CN-TNO3 28 12 08 478 125  Cnoidal

st trong nghién ciu nhu sau: CN-TNO4 28 12 07 478 143  Cnoidal

Bang 2. Kich ban khao sat anh huéng ciia kich thrde lrdi dén ket qué ma phing CN-TNO5 28 1.2 0.7 ) 143 Solitary
Kich ban Khoi Ai S5 6 lusi It s LN-TNO6 28 12 1 478 1 Cnoidal
lugi (m) (h) (Gb) LN-TNO7 2.8 1.2 0.9 4,78 1.1 Cnoidal
01 0.1 4428581 LN-TNO8 2.8 1.2 0.8 4,78 1.25 Cnoidal

BWS-MeO01 72 3943
02 0.02 4033026 LN-TNO9 2.8 1.2 0.7 4,78 1.43 Cnoidal
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Bang 4. Kich ban khao sat anh hwéng chu ky sang dén higu qua gidm sang

Tén d Rr_ Hs,i Tp Rc/Hs,i BC

(m)  (m) (m) (s) () ()
09-TP1 3 1 0.9 478 1.11 Linear
09-TP2 3 1 0.9 3.78 1.11 Linear
09-TP3 3 1 0.9 2.78 1.11 Linear
08-TP1 3 1 0.8 478 1.25 Linear
08-TP2 3 1 0.8 3.78 1.25 Linear
08-TP3 3 1 0.8 2.78 1.25 Linear
07-TP1 3 1 0.7 4,78 1.43 Linear
07-TP2 3 1 0.7 3.78 1.43 Linear
07-TP3 3 1 0.7 2.78 1.43 Linear
07-TP1 3 1 0.6 478 1.67 Linear
07-TP2 3 1 0.6 3.78 1.67 Linear
07-TP3 3 1 0.6 2.78 1.67 Linear

s Chiéu cao séng WG-01 trworng hop kich thwée lwdi khac nhau

Mesh size = 0.02 (m)
< Mesh size = 0.03 (m)

DO ngdp than dé d (m) va chiéu cao khong luu dinh dé dugc thay
déi ing vai trudng hgp dé ndi va dé chim (Hinh 6) dé kho sat anh
hudng ctia ching d6i vai hé sé truyén séng K:

Hinh B. C4c trwring hop d6 ngap than de va chiéu cao khang lru dinh dé khac nhau

Bang &. Kich hén khén sat &nh hiréng cia di ngap than dé dén higu qua gidm sing

‘ d=4.0 (m) k
dal R=00(m) |

/ \

Ten d Rc Hs,i Tp BC

(m) (m) (m) (s) ()
RC20-H1~5 2 2 0.6~1 3.78 Linear
RC25-H1~5 2.5 1.5 0.6~1 3.78 Linear
RC27-H1~5 2.7 1.3 0.6~1 3.78 Linear
RC30-H1~5 3 1 0.6~1 3.78 Linear
RC35-H1~5 3.5 0.5 0.6~1 3.78 Linear
RC40-H1~5 4 0 0.6~1 3.78 Linear
RC45-H1~5 4.5 -0.5 0.6~1 3.78 Linear

4. Kétquatinh toan

4.1. Anh huéng ctia kich thuéc luéi mesh
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36 1 Mesh size = 0.04 (m) | -
}‘* Mesh size = 0.05 (m)
;1‘ - = = *Mesh size = 0.06 (1)
34 |
\ s
n Kk 7
i e .
_ i ih
E 32 i H !
i I
N Ji P .
3 - \ : E‘:‘ ll
A
\ aooR S
281 & e
26

0 2.‘5 f‘) 7.‘5 16 12‘.5 1‘5 17‘.5 2‘0 22‘ 5 25
t(s)

Hinh 7. Chiéu can séng tai ddu do WG 01 (trudc de 1am) ing vai kich thuac leai khac
nhau

Két qua chiéu cao séng tai dau do WG 01 (hinh 19) bé tri trudc
dé 15m cho thay két qua chiéu cao song (ing vai cac kich ban khac
nhau ¢6 su chénh léch khéng 16n khi thay dé&i kich thudc ludi. Sy
chénh léch chiéu cao séng 3.25% (g véi trudng hop kich thudc
(mesh size = 0.02) va (mesh size = 0.06).Khi thay d&i lugi cang min,
ta thay dudng thé hién chiéu cao séng c6 phan gép khuc va cong
nhiéu han so véi cac dudng con lai thé hién & min cla ludi phan
anh chinh xac chuyén dong clia nudc .

38 Chiéu cao séng WG-02 trwérng hop kich thwée lwei khac nhau

Mesh size = 0.02 (m)
e Mesh size = 0.03 (m)
36 Mesh size = 0.04 (m) | -

Mesh size = 0.05 (m)
= = = -Mesh size = 0.06 (m)

3.4

z, (m)

26

0 2.‘5 5‘) 7.‘5 16 12‘.5 1‘5 17‘.5 2‘0 22‘5 25
t(s)

Hinh 8. Chifu cao sdng tai ddu do WG 02 (sau de 13m) (g véi kich thude ledi khac
nhau

Két qua chiéu cao song truyén tai dau do WG 02 (hinh 8) sau
than dé 15m cho thdy két qua chiéu cao séng ting véi cac kich ban
khac nhau da c6 su khac biét rd rét. Su chénh léch chiéu cao song
I6n nhat la 15% Uing vaéi trudng hop kich thudc lusi mesh (mesh size
= 0.02 va mesh size = 0.04). Diéu nay cho thay kich thudc lusi mesh
anh hudng I6n téi két qua truyén sdng sau than dé, dac biét déi vai
két cau dé rbng chia ludi tinh toan cang min, hé s6 truyén séng c6
xu huéng gidm do mo ta dugc ding Ung x{ thuc té clia dé chan
song hon. Dua vao két qua khao sat, chon kich thudc ludi A«
=Ay=A,=0.03m cho cac bai toan trong nghién ctu dé dem lai hiéu
qua tinh toan tin cay va tiét kiém dung lugng.

4.2. Hiéu qua giam séng va tiéu tan nang luong séng

Hiéu qua gidm séng dugc danh gia truc ti€p qua su thay dbi
chiéu cao séng trudc va sau dé chdn séng. C6 thé danh gia béng
dang truc quan khi quan sat bé mat chat 16ng tu do hodc dang biéu
d6 do séng tai cac dau do.
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Hinh 8. Chiéu can sdng thay ddi trudc va sau khi di qua than dé truimg hop sdng Linear
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Hinh 10. Biéu dé chiéu cao stng tai ddu do WG 0f va WGO2 truing hop sang Linear
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Hinh I1. Chiéu cao sang trude va sau dé truimg hop sing Cnoidal
Chiéu cao s6ng trwéc va sau dé chan séng(BWS-CN-TNO7)
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Hinh 12. Biéu dd chiéu cao sdng tai ddu do WG O va WGO2 truing hop séng Cnoidal

A —————rm f*‘*_fﬂﬂ_\"-—-——Hk.. =

Pressure Selected (Pa)
Time = 7.50 = =
-203 2819 5841 8864 11886

——e e

Pressure Selected (Pa)
Time = 12.50 = =]
203 2819 5841 864 11888

Hinh 13. Chiéu can sang trudc va sau dé trueng hop sang tririmg hop sdng Solitary

Chiéu cao séng trwéc va sau dé (BWS-CN-TNOS5)
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Hinh 14. RBiéu dd chiéu cao sdng tai ddu do WG 01 va WG0Z trutng hop sang Solitary

Hinh 9 va biéu d6 hinh 10 cho thay dic trung séng Linear c6
dinh va bung nhon. Chiéu cao séng c6 xu hudng giam dan khi xuat
hién séng phan xa do séng tuong tac véi két cau dé.

Quan sat hinh 11 va biéu d6 hinh 12, cho thdy dic trung séng
cnoidal c6 dinh va bung séng bédng, phu hgp véi dang séng dé tai
vling nudc néng gan bo.

Hinh 13 va biéu d6 hinh 14 cho thdy biéu d6 séng Solitary c6
mot dinh song duy nhat, khéng c6 chu ky séng va tan sé.

Dua vao biéu dé hinh 10, hinh 12 va hinh 14 cho thay két qua truc
quan vé chiéu cao séng séng va ap luc giam ré rét khi di qua than
dé cho thay hiéu qua giam song ro rét clia két cau dé.

4.3. Muc do tiéu tan nang luong séng
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E——

000 0.08 015

Hinh 1. Nang lugng dang chay rdi (TKE) cia sang trude va sau than dé

Hinh 15 thé hién rd su phan bé clia nang lugng chay réi sinh ra
khi mat nudc gon séng, phan nang lugng chay réi tap trung I6n &
phan dinh song, nang lugng chay réi gidam khi di qua than dé.
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Hinh IB. Tigu tan nang lwgng hén loan cia sang trude va sau khi qua thén de
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Hinh 16 thé hién su tiéu tan ning luong dong chay réi tai vi tri
song tiép xuc va di qua than dé, phan nang lugng séng I6n nhat &
phan dinh séng vaéi gid tri I6n nhat 0.15 (J/kg), khi tiép xuc véi bé
mat than dé, phan nang roi di qua cac 16 réng trén than dé va tiéu
tan trong than dé, c6 thé thdy ning lugng rdi clia séng hau hét da
tiéu tan va con rat it ngay phia than dé.

4.4. So sanh két qua mé phéng va thuc nghiém

Bang B. Bang so sénh ha sd truyén sing giita ma phéng va thic nghigm

d Rc  RdHs; K A Kt
Kich ban 0 = 1
(m) (m) (m) CFD Exp. (%)
CN-TNO1 2 1 1.00 044 040 943
CN-TNO2 2 1 1.11 044 039 1198
CN-TNO3 2 1 1.25 041 038 878
CN-TNO4 2 1 1.43 043 043 0.77
CN-TNO5 2 1 1.43 037 043 1268
LN-TNO6 2 1 1.00 043 040 6.70
LN-TNO7 2 1 1.1 042 039 8381
LN-TNO8 2 1 1.25 038 038 1.18
LN-TNO9 2 1 1.43 044 043 1.90

Hé s truyén séng giita mé phéng va

thuc nghiém
0.50
0.40
&
0.30
0.20
1.00 0.90 0.80 0.70
Hs,i (m)
CFD-Cnoidal Exp. CFD-Linear

Hinh I7. Hg sd truyén sang giita ma phang va thire nghigm

Bang 6 va biéu d6 & hinh 17 cho thdy chénh léch két qua gia
hé s6 truyén song thuc nghiém va mé phong tuang d6i nho, do
chénh léch nay I6n nhat & kich ban SL-TN-05, AK: =12.68 %. Diéu
nay cho thay dé tin cay cia moé hinh moé phéng trong bai toan tuong
tac chat Idng va két cdu. Hé sé truyén song cho thay hiéu qua giam
song cla két cau dé chan séng nay kha tét, l6n han 50% & tat ca kich
ban song.

Bi€u dd quan hé R /H,; va K, giifa thuc
nghiém va mé phéng

0.58

0.54

0.50

& 0.46

0.42 @
0.38
0.34
0.30

0.90 1.10 1.30 1.50

R/H;

Exp

® CFD-Cnoidal CFD-Linear

Hinh I8. Riéu d& mdi quan hé giita ty s Re/Hs;va hé s truyén sang K;
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Biéu d6 thé hién trong hinh 18 cho thay ty s& R/Hs; cang nhd,
tuc chiéu cao song cang 16n thi d& chénh léch gita két qua mé
phong va thuc nghiém cang I6n. Chénh léch 1én nhat 13 12.68 % do
hién tugng séng v4 va tran qua than dé.

4.5. Anh huéng ctia chu ky dén hiéu qua giam séng

Chu ky song T (s) la yéu t6 quyét dinh dén cudng dé, tan suat
cla cac con sdng tac dung vao két ciu va dnh hudng truc tiép téi hé
s6 truyén song va kha nang giam séng clia két cau dé.

Anh hwéng cua chu ky séng dén hé s6 truyén séng K,
1 ; : ‘ ‘

—a— Hs =0.9 (m)
—-0=-H;=08(m)
Hg =07 (m)
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05F — |
/ ............ ©
_______________ PR
- G
-
0 | -
0.5 s ‘ ‘ |
25 3 35 4 4.5 5
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Hinh 19. Anh huamg chu ky séng va hé s truyén séng Ki

Hé s6 truyén séng giam khi chu ky séng giam, tic dé dai ctia con
song nho dan thi hé sé truyén séng gidm dan (hinh 19). Tuy nhién,
trong trudng hgp chiéu cao séng gidm dan & trudng hgp Hs = 0.6
(m) va Hs= 0.7 (m), hé s6 gidam song c6 xu hudng giam & chu ky
To=4.78 (s) va chu ky T,=3.78 (s) va c6 dau hiéu tdng hé s gidm song
(ttc hiéu qua gidm song gidm) & chu ky T,=2.78 (s). Diéu nay thé
hién khi chiéu dai con song qué ngén va tan suat tac dung va dé lién
tuc, khi d6 séng phan xa cda con séng trudc chua di hoan toan qua
16 rbng than dé, mot phan séng phan xa lai khién hiéu qua giam
song cua cau kién bj giam. Ti d6 can khao sat va danh gia chu ky
cling nhu chiéu cao séng tai vi tri bo tri cong trinh, dé chan séng nay
€6 hiéu qua giam séng t6t nhat trong khoang chu ky séng tur 3 dén
4 giay.

4.6. Anh huéng d6 ngap than dé d va ty sé Rc/Hs,

Anh hwéng dé ngap than dé d va ty sé R./H, )
0.8 T T T T T T T —
O R =20(m)
o7l O R,=15(m |
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Hinh 20. Bigu d6 méi quan he giita he sd truyén sang K va ty si Re/Hs; iing vi cac
d ngap than dé khac nhau



Biéu d6 trong hinh 18 cho thay hé sé truyén séng bi anh hudng
chinh bdi d6 ngap than dé. béi vai cac trudng hgp dé chim R=-0.5
(m) va bang mat nudc Re= 0.0 (m) c6 hé sé truyén song tuong doi
I6n, K: cé gia tri tir 0.55 dén 0.7, hiéu qué gidam séng nho hon 50%.
Cac trudng hgp dé chim R. > +0.000 cho thdy hiéu qua giam séng
cao hon so vdi b6 tri néi.

D0 v6i trudng hgp Re=2 ¢é hé s6 gidm séng nho nhat, tuy nhién
trudng hgp nay dé ngap than dé qua nho va song khong tran hét
than dé, tir d6 danh gia phuong an bé tri la khong kinh té.

Hiéu qua giam song tét khi chiéu cao dinh dé Rc=1-1.5 (m) Ung
vGi d6 ngdp d = 2.5~3 (m) dem lai hiéu qua gidm séng tét nhat, K. =
0.4 - 0.5, ing véi hiéu qua gidm séng trén 50%.

Dua vao ty s6 (R. / Hs,i)) cho thdy ty s6 (R/Hs) trong khoang tur
1.5 dén 2.5 dem lai hiéu qua giam séng t6t nhat, diéu nay cho thay
dé chén séng lam viéc hiéu qua nhat khi song truyén toan bd qua
than dé va khong tran qua dinh dé, khi chiéu cao song I6n hon than
dé (R/Hs,) < 1 hiéu qua gidm séng gidm ro rét.

5. Kétluan

Hiéu gidam séng cla két cdu dé chdn song cot phi kim cla
BUSADCO hiéu suat gidm song I6n hon 50% Ging vai hé s6 truyén
song K: < 0.5. Dua vao két qua khao sat va so sanh gitia két qua moé
phong va sé liéu do thuc té€ cho thady phuong phap mé phong s6
dem lai két qua tét va dang tin cdy trong van dé phan tich hiéu qua
giam song cua két cau dé chén song réng co két cau phtc tap cling
nhu cac van dé vé bai toan déng hoc chat l16ng khac.

Qua khao sat cac yéu té anh hudng dén hiéu qua gidam séng cho
thay: D6 ngéap than dé d (m) va ty s6 R/Hs) anh hudng rat 16n dén
hiéu qua gidm séng cta dé, dac biét la két cdu dé chan séng rong.
Chiéu cao khéng luu dinh dé Rc > 0 (ing véi trudng hgp dé néi dem
lai hiéu qua gidm séng tét hon so vai khi dé chim. Ty s& Re/Hs;i phan
anh kha nang lam viéc cta két cdu dé khi song tiéu tan toan bé trong
than dé va séng tran qua than dé.
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