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NGHIEN CUU ANH HUONG CUA CAU KIEN RONG DEN SU
THAY POI THONG SO SONG TREN MO HINH MANG SONG

Lé Thanh Chuong, Lé Xuan Ta, P§ Vin Duong
Vien Khoa hoc Thuy loi mién Nam

Tém tit: Bai bdo nay trinh bay két qud nghién citu so sanh kha ndng triét giam song, tiéu tin
nang lwong cia 2 dang két cau dé giam song khdc nhau bang mé hinh vit ly. Dé c¢é duwoc su hiéu
biét tot hon vé twong tac song véi dang dé rong khéc nhau. Két cau thir nhdt cé ca hai mat déu bo
tri 16 rong ho tao diéu kién trao doi méi truong triedc va sau cong trinh. Két cau thir hai c6 mdt
truée duwoc bo tri 16 rong nham hdp thu séng phdn xa va mdt sau kin khéng cho trao déi méi
trwong trude va sau cong trinh. Trong qud trinh twong tdc véi cong trinh, séng bi tiéu tan nhiéu
hon béi két cau hai c¢6 mat sau kin, tuy nhién hé sé séng phdn xa ciia két cau nay lai kha Ién so
voi két cdu thir nhat.

Tir khoa: Pé giam song két cau rong, hé s6 truyén séng, hé so tiéu tan nang lwong, séng phan xa,
mo hinh vdt ly 2D

Summary: This paper presents the research results comparing the ability of reduce wave, energy
dissipation of two breakwater structures based on the physical model. This experiment is intended
to provide a better under-standing of wave interactions and hollow breakwater and closed
structure. The first structure is opened, it is capable of environmental exchange before and after
of the structure, the second structure is closed, it does not allow environmental exchange before
and after of the structure. In the interactive process between waves and structures, Wave energy
is dissipated better by second structure but the wave reflected is bigger.

Keywords: porous breakwater, transmission coefficient, dissipation coefficient, wave reflection,
2D physical model

vat liéu chu yéu 1a d4 hoc twong ddi khan hiém
& khu vuc Pong Bing Song Ciru Long va thoi
gian thi cong lip dat thuong kha dai. Dé giai
quyét vin dé nay ctia dé dang kin truyén thong,
thi giai phap dé giam song dang kin 1/2 hinh
ban nguyét (cAu kién dic sin) co6 mit trude
duogc bd tri cac 16 rdng nham tidu tan séng va
giam thiéu séng phan xa da duoc dé xuat.

1. PAT VAN PE

Trong bbi canh tim kiém giai phap bao vé bd
bién va khoi phuc rirng ngap mén ven bién mot
cach bén ving tai khu vuc Ddng Bang Song
Ctru Long. Mot s nghién ctru di dua ra giai
phap va tng dung dé giam song két ciu rong
gitp giam song, trao doi mdi trudng tao dicu
kién thuan loi cho bun cét truyén qua cong trinh
vao bén trong va léng dong bun cat hat min,
ddng thoi it can tré qua trinh di chuyén cua sinh

Nghién ctru hién tai nham danh gid hi¢u qua, so
sanh kha nang tiéu tan nang lugng song cua 2

vat trong nude. Bén canh d6 ¢ nhitng vi tri cin
lang song thi dé dang kin dugc st dung, tuy
nhién dang dé kin truyén théng thuong bi han
ché vé mot s6 vin d& nhu quy mo 16n, nguyén
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dang két cAu giam song bang cdu kién bé tong
duc san. Két ciu dang rong dic trung cho xu
hudng nghién ciru hién tai & Dong bang song
Ctru Long, con két cu dang kin duoc 1am biang
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céu kién bé tong diic sin dic trung cho dang dé
truyén thong dugc cai tién.

2. THIET LAP THi NGHIEM

Két cau dé giam song dang ho hinh chop tir gidc
TG1 (Hinh 2.1a) ¢6 4 mit chia ra 1am 2 mat trudc
va 2 mat sau trong d6 2 mat trudc co6 do rSng bé
mit P1=17.6% tuong tmg véi 10 16 rong tron co
duong kinh 5.7cm trén mdi mat va do rong mat
sau P,=12.0% tuong tng véi 10 16 rong tron co

duong kinh 4.1cm trén moi mat.

Két cau dé giam song dang kin hinh ban nguyét
BN2 c6 do rong mit trude P1=19.7% tuong tmg
v6i 4 hang 16 rong tron duong kinh 5.7cm (Hinh
2.1b) va mat sau kin.

Ca 2 mo hinh céu kién duogc thiét ké bang gb
voi d6 day thanh 20mm va lién két cting véi bé
mat dady mang song tranh hién tuong bi dich
chuyén trong qua trinh thi nghiém.

(a) Két ciu dang rong hinh chop tir giac TG1

(b)Két cu dang kin hinh ban nguyét BN2

Hinh 2.1: Két cau dé giam séng chép tir gidc

Nghién ctru dugc thuc hi¢n trong mang song
cua Vién Khoa hoc Thuy lgi mién Nam c6
chiéu dai 35m, cao 1.5m va rong 1.2m voi hé
thong thiét 1ap va phan tich dir liéu séng cua
HR-Wallingford. Cach thiét 1ap vi tri kim do
song va cdu kién dé giam song duoc thé hién
trong Hinh 2.2, mdy tao song dong co day
Piston dat cach cdu kién 20.5m dugc két ndi
v6i hé théng diéu khién dugc lap trinh co chirc
nang hip thy séng tu dong giup han ché sai sd
tai bién dau vao. Phia trudc cong trinh dugc
bb tri 5 kim do song, trong d6 4 vi tri kim lan
lugt WG2, 3, 4, 5 c6 chuc nang phan tach
song tdi va song phan xa trudc cong trinh dua
vao tinh toan duogc thiét lap trong phan mém
do song cua HR-Wallingford. Sau cong trinh
duge bd tri 3 kim do soéng cach déu nhau 1
khoang 4m va kim gan nhat cich chan cong
trinh 1.5m ¢6 chirc ning do sy thay ddi song
truyén séng cong trinh. Phan cudi mang song
duogc thiét 1ap mai hap thu song bang da dd co
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hé s6 mai m=6, muc dich dé giam thiéu song
phan xa anh huong dén sé lidu do. Két qua
kiém dinh cho hé s6 song phan xa trong
truong hop khong cong trinh luén nhé hon
10% dam bao anh hudng cua séng phan xa
dén két qua do dac la khong dang ké (theo
nghién ctru Goda 2010 [2], Chakrabarti 1994
[1D).

Mot loat cac thi nghiém véi diéu kién song
khong déu duge thuc hién & 3 muc nude khac
nhau (myc nudc trung binh, cao, thap). Song
duogc tao ra theo dang phé JONSWAP véi hé s6
gamma (peak enhancement factor) bang 3.3,
chu ky dinh song duoc thay doi tir 1.2s = 2.5s,
chiéu cao song y nghia tir 0.07m + 0.17m, do
déc song twong Gmg Humo/L thay d6i tir 0.015 +
0.043 (trong d6 gia tri chiéu dai song L phu
thudc vao chu ky séng va dé sau nudc). Qua
trinh thu thdp va phan tich dir li¢u dugc thuc
hién bang phin mém HR DAQ (ciia HR-
Wallingford). Thoi gian do dac cho mdi chudi
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thi nghiém dugc thuc hién khoang 500 con song
tuong tng Ta=500xT, (s), v6i tan sb do la
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Rc ={+0.14m, +0.07m, Om} (dugc x4c dinh
bang hiéu giita cao trinh dinh dé va muc nudc

50Hz. Ba gid tri myc nudc thi nghiém tuwong  thiét ke).
ung voi 3 gid tri chiéu cao luu khong dinh dé
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Hinh 2.2: So' do thiét lgp thi nghiém

KET CAU GIAM SONG THi NGHIEM Rc=0m
Muwc nwéc cao
Soéng LRO=0.07m
Z = o2 o Ol oo o1 2 oo L~ Muc nuos trung binh
/_ Rc=0.14m
) T Muwc nuwée thap

O 00000000000

Loai dong chay qua két cdu giam song duoc

xé4c dinh bang chi sé Reynolds véi Re=2%,

trong d6 v 1a van toc song (van toc nhom

Hinh 2.3: Myc nucc thi nghiém

song) chay qua 16 rong, d 1a duong kinh 16
réng, v 13 hé sé nhdt dong hoc cua nude
duoc xac dinh ¢ nhiét @6 20°C (0.0101
cm?/s). Két qua tinh toan cho gid tri

d
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Re=31237+59239, cho  thdy  Renn
10an>10000 nén dong chay qua ciu kién giam

CONG NGHE

song ung voi cac kich ban 1a dong chay roi.

Bang 2.1: Thong s6 thi nghiém

Tham sb thi nghiém Gia tri
Két ciu dé giam song TGI1, BN2
Do rdng mit trude ciu kién, P, 17.6%, 19.7%
bo r6ng mit sau cAu kién, P2 12%, 0%
Chiéu cao cdu kién, h 0.47m
Chiéu cao luu khong, Re 0.00m, +0.07m, +0.14m
Chiéu cao song, H; 0.07m+0.17m
Chu ky dinh séng, T, 1.2s +2.5s
Do doc song, Hmo/L 0.015 + 0.043
Chi s6 Reynolds qua dé giam song Re = ”V—d 31237 + 59239

3. KET QUA THi NGHIEM VA THAO LUAN
3.1 Tiéu chi danh gia hi¢u qua cong trinh
Song va cham véi bat ky dang cong trinh dé
giam s6ng nao thi mot phan ning lugng song s&
bi phan xa phia trudce cong trinh, mdt phﬁn s€ bi
tidu tan, hap thu boi cong trinh va phan con lai
s& duogc truyén qua phia sau cong trinh. V& mit
Iy thuyét thi vin dé thay dong luc hoc ndy tuan
thu dinh luat bado toan nang lugng va co thé
duogc thé hién dudi dang toan hoc bang cong
thirc can bang ning lwong (Burcharth and
Hughes 2003):

E=E+E +E, (1)
Trong do6, Ei, Ey, E: va Eq 12 nang lugng cua song
deén, song truyén, song phan xa va song bi ti€u
tan. Va ham can bang nang lugng cé thé dugc
viét lai nhu sau:

2 2
1= i + ﬂ +i (2)
H, H, E
1=K’+K,’>+K, (3)
Trong do:
HmOt A A A ’ , .
K, =—"— H¢ s0 truyén song duogc xac dinh

m0,i

bang gid tri chiéu cao song truyén phia sau

cong trinh (Hmo,) trén gid tri chiéu cao song
t&1 (Hmo,i);

—m0r Hg s6 song phan xa duoc xac dinh
m0,i

bang gia tri chidu cao song phan xa trudc cong

trinh (Hmo,) trén gia tri chiéu cao song téi

(Himo,i);

Ka duoc xac dinh dua vao két qua ctia cong thirc
bién doi tir cong thure (3):

K,=1-K>-K’ 4

H
K, =

Céc song bién d6i xung quanh cong trinh khi
song to1 tuong tac voi cong trinh s€ tao thanh
ché d6 song trude cong trinh. Sy bién doi nay
thé hién qua hé sd song trude cong trinh duoc
xac dinh bang ty sb giira chidu cao song ngay
trudc cong trinh (Hmo,f) va chiéu cao song toi
(Hmo,i theo cong thure (5):
H

mO0, f (5)

K, =
S H

mO0,i

Trong dé chiéu cao soéng ngay trudc cong
trinh dugc xac dinh tai vi tri kim do sO 5
trude cong trinh.

3.2. Qui trinh truyén séng

Sy thay d6i hé s6 truyén song K, phu thudc vao
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cac yéu td chiéu cao luu khong twong ddi
(Re/Hmo,j), tham s song duoc thé hién qua Hinh
3.1. Xu huéng nghich bién giita Re/Hmo,; va K
duogc thé hién rd rang trong ca 2 két ciu giam
song. Nhin chung két cAu BN2 ¢ hé sb truyén
song t6t hon két cdu TG1 trong ca 3 diéu kién
muc nudc xem xét trong thi nghi€ém do mét sau
cdu kién BN2 1a kin.

[ KHOAHOC
Dbi v6i két cdu TG1 khi Re/Hmo,>0 thi hé s6
truyén séng ludn nho hon 0.75 tuong tng Vi
hiéu quéa giam séng 16n hon 25%. Véi két cau
dang kin BN2 khi R/Hmo,i>1 thi hé s6 truyén
song bang khong, tirc 1a song khong thé vuot
qua dinh dé va hé sb truyén séng luén nhoé hon
0.42 tuong trng hi€u qua gidm song 1on 58% khi
Re/Hmo,i>0.

Hs=0.07m, Tp=1.20s Hs=0.10m, Tp=1.50s Hs=0.12m, Tp=1.60s
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Hinh 3.1: Hé 6 truyén séng K, iing véi tham sé thi nghiém khdac nhau

3.3. Song phan xa

Ca 2 két cau TG1 va BN2 déu cho hé sé song
phéan xa twong ddi nho trong cac didu kién muc
nude khac nhau (Hinh 3.2). Tuy nhién xu
hudng bién doi ciia hé sd song phan xa phu
thudc vao chiéu cao lru khong lai khong thuc
su rd rang, hé sé song phan xa c6 xu hudng 16n
nhét trong trudng hop muc nude trung binh va

nhé hon trong truong hop muc nude thip va
muyc nude cao, nhung sy thay doi 1a khong qua
16n.

So sanh giita két cau TG1 va BN2 c6 thé nhan
thdy song phan xa cta két ciu giam song BN2
c¢6 xu hudng 16n hon so v6i két ciu TG1. Két
qué phan tich cho thay két ciu TG1 lu6n cho hé
s6 song phan xa nho hon 0.3

Hs=0.07m, Tp=1.20s Hs=0.10m, Tp=1.50s Hs=0.12m, Tp=1.60s
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Hinh 3.2: Hé 56 séng phan xa K, tng voi tham sé thi nghiém khéc nhau
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3.4. Tiéu tan ning lugng séng

Quan hé ddng bién duoc nhan thiy giita chiéu
cao luu khong twong d6i dinh dé Re/Hmox va hé
sO tidu tan ning luong song qua biéu dd Hinh
3.3, trc 1a khi dé cang nho cao kha nang ti€u tan
ning luong song ctia két cau cang 16m.

Hs=0.07m, Tp=1.20s

Hs=0.10m, Tp=1.50s

Két ciu giam séng BN2 cho hé sb tiéu tan
ning luong song tot hon so vai két cau TG,
tuy nhién sy chénh léch cua hé¢ sb tiéu tan
ning luong giita 2 két cdu c6 xu hudng giam
dan khi chiéu cao luu khong dinh dé tang Ién.

Hs=0.12m, Tp=1.60s
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Hinh 3.3: Hé 56 tiéu tan nang lwong séng Kq tmg véi tham sé thi nghiém khdc nhau

3.5. Séng bién doi trwde cong trinh

Két qua phan tich hé s song bién doi trudc
cong trinh dugc thé hién qua Hinh 3.4, cho thiy
hé s6 Kr>1 thé hién chiéu cao song trudc cong
trinh ludn 16n hon chiéu cao song toi, hé sé Ke
ctia 2 két céu 1a khong khac nhau nhiéu trong

Hs=0.07m, Tp=1.20s

Hs=0.10m, Tp=1.50s

hau hét cac truong hop thi nghiém, trong d6 dé
BN2 c6 hé s6 Ky 16n hon dé TG1 1y do 1a ddi
voi @& TG1 co do rdng 16n song truyén qua
nhiéu hon, con dé BN2 kin nén tao ra nuée dénh
trude cong trinh, song trudce cong trinh cao hon.
Nhin chung hé s6 K¢ luén nhé hon 1.2 va 1én
hon 1.

Hs=0.12m, Tp=1.60s
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Hinh 3.4: H¢ s6 séng cuc bé trude cong trinh Ky img véi tham sé thi nghiém khdc nhau

3.6. Panh gia bién d6i ning lwong séng

Dua vao céc phan tich vé su thay doi cac hé so
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giam song, hé s6 song phan xa va hé so tiéu tan
nang luong soéng thi biéu do bién d6i nang
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lwong song khi twong tac véi két ciu giam song
duoc xay dung Hinh 3.5. Céc gia tri phan trim
ning luong bién d6i va Re/Hmoi duge xac dinh
duya trén gia tri trung binh tng véi mdi trudng
hop muc nude cao, trung binh va thap. Ca 2 két
cAu déu cho dai ning luong song tiéu tan chiém
vu thé.

Vi két cdu giam song TG1 khi song toi tuong
tac voi cong trinh thi phan trdm nang lugng
song truyén qua tir 24.5+53.6%, phan trdm nang

Biéu d6 ning lugng séng qua
két céu giam song TG1

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
0.00

0.81
Re/Hmo0,i (-)

1.71
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luong song bi phan xa khoang 4.5+5.8%, phén
tram nang lugng séng bi tiéu tdn khoang
41.9+70.5%.

Vi két cAu giam séng BN2 khi song t6i tuong
tac v6i cong trinh thi phan trim ning lwong
song truyén qua tir 0-16.2%, phan trim ning
luong song bi phan xa khoang 10.7+14.3%,
phan trim ning luong séng bj tiéu tan khoang
70.9+89.3%.

Biéu d6 ning lugng séng qua
két cu giam song BN2

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0.00

0.83
Re/Hmo0,i (-)

1.76

® Ning luong song truyén qua (%) ® Ning lwong song phan xa (%) ® Ning hrong song tiéu tan (%)

Hinh 3.5: Bién doi nang lwong séng qua két cau giam séng

4. KET LUAN, KIEN NGHI

Mo hinh hai két cdu giam song dang rong va
dang kin dugc nghién ctru, danh gia kha nang
tiéu tan nang luong song dua trén mot chudi cac
kich ban thay ddi muc nuée, tham sb song duoc
thi nghiém trong mang séng. Mot sd két luan
dugc rit ra tir nghién cuu:

Khi soéng tuong tac véi cong trinh thi dé gidm
song dang kin hinh ban nguyét BN2 cho nang
lwong song truyén qua it hon, ning luong song
bi phan xa 16n hon va nang lugng séng tiéu tan
boi két cdu ciing 16n hon so véi dé giam song
dang rong hinh chép tr giac TG1.

Dbi v6i dé giam song dang rdng hinh tr giac
TG trung binh ning lwong séng tGi s& bi bién
d6i thanh: song truyén qua céu kién (chiém
38.9%), song bi phan xa (chiém 5.1%), song bi
tiéu tan boi két cdu (khoang 56.0%).

Dbi véi dé giam song dang kin hinh ban
nguyét BN2 trung binh ning lugng song téi
s& bi bién d6i thanh: séng truyén qua cau kién
(chiém 6.0%), séong bi phan xa (chiém
12.6%), song bi tiéu tan boi két cdu (khoang
81.4%).

Song bién ddi trudc cong trinh khong ¢ su
khac biét 16n giita 2 dang két cdu, chiéu cao
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song trude cong trinh luén 16n hon chiéu cao  song téi.
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