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_KET QUA BUGC PAU PANH GIA HIEU QUA GIAM SONG
CUA CAU KIEN LANG TRU MAT BEN KHOET LO RONG TRON

L& Thanh Chuong, Tran B4 Hoang
Vien Khoa hoc Thuy loi M ien Nam

Tém tat: Tinh trang sat 16 bo bién, suy thodi rieng ngdp mdn ving DBSCL dang dién ra rat
phikc tap va ngay mét gia tang. Mot trong nhitng nguyén nhéan chinh la do séng bién, neée bién
dang ... gay ra. pé ngan chan sat lo, khoi phuc lai rirng ngap man dai ven bién PBSCL, dd c6
nhiéu loai dang céng trinh bdo vé truc tiép, céng trinh giam song gdy béi xa bo. Mdc di nhiéu
cong trinh dd mang lai hiéu qua tot, xong kha ndng nhdn réng con rdt han ché, do thiéu co so
khoa hoc. Véi muc dich danh gia hiéu qua giam song cua cdu kién lang tru mat bén khoét 6
rong tron, lam co s cho viéc tinh todn thiét ké dé ngam giam song bang cdu kién nay, tdp thé
tac gia da tién hanh thi nghiém mé hinh vt Iy trén bé séng ciia Vién Khoa Hoc Thity Loi Mién
Nam. Két qua buoc dau thu dwoc tir thi nghiém la noi dung chinh dwoc trinh bay trong bai bdo.
Tir khéa: Cau kién lang tru khoét 16 tron, hiéu qud giam séng, mé hinh vit 1y,

Summary: Coastal erosion and mangrove forest degradation have been occurring seriously in
the Mekong Delta. The main causes are wave attacked and sea level rise. In order to prevent
erosion bank and mangrove rehabilitation in the coast of the Mekong Delta, there were many
protection measures were built such as revetments, breakwaters in the coast. These measures
have brought effectively temporary in coastal protection. However, the application of which is
very limited in large scale, due to lack of scientific basis. The purpose of this study is to evaluate
the effect of wave transmission through the porous breakwater, and results of which are used for
designing this structure, the physical model experiments were conducted in the wave basin of the
Southern Institute of Water Resources Research. Initial results of the experiment are presented
in this paper.

PAT VAN PE thiét ké dé pha song cang Nghi Son — Thanh
Héa (2013) da tién hanh thi nghiém mé hinh
vat 1y 2D va 3D dé danh gia hiéu qua giam
song va tinh toan hu héng cua cong trinh véi
cau kién Rakuna-I'V. Céc thi nghiém danh gia
hiéu qua giam séng cia cac két cdu dé pha

Dé xac dinh hiéu qua giam séng cua dé pha
song thi nhiéu nghién ctru da duogc thuc hi¢n
v6i cac két chu khac nhau. Md.Salauddin —
2015 da tién hanh nghién ctru trén mo hinh vat
1y hai chidu vé ciu kién Crablock cho thiét ké

dé pha song AFDN — 2017 di tién hanh thi
nghiém mo hinh vét 1y 2 chiéu danh gia hiéu
qua giam song cua cau kién két cau réng R.
Gutierrez va J. Lozano — 2013 thuc hién thi
nghiém mo hinh vat 1y 2D thiét ké cho dé pha
song Coruna Outer Port (Tay Ban Nha). Dy an
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song xa bd da phan dwoc thi nghiém trong
méang song 2 chiéu, dac biét ¢ Viét Nam thi
cac thi nghiém danh gid hi€u qua gidm song
ctia dé pha song con rat han ché.

Trong bai béo nay, két cau dwoc st dung cho
dé chan song 1a két céu rdng, dugc lam bang
bé tong diic sin va lip ghép thanh tuyén dé
pha séng Viéc danh gia hi€u qua gidm séng
cta cau kién két cdu rong 1am dé pha song da
duoc thyc hién bang mo hinh vat 1y 3D trong
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phong thi nghiém cua Vién Khoa Hoc Thuy
Loi Mién Nam.

Két qua nghién ciru 1am co s cho viéc danh
gia hiéu qua giam song ciia tuyén dé phd séng
duoc lap ghép bang cau kién rdng.

1. THI NGHIEM

1.1. Co s6 thi nghiém

Cac thi nghi€ém mo6 hinh dugc thyc hién trong
bé song 3D cia Vién Khoa Hoc Thuy Loi
Mién Nam. Bé song dai 35m, rong 18m va sau
1.2m. M4y tao séng gdm 3 canh séng 16n v6i
chiéu dai mdi canh song 1a 6m va duogc diéu
khién bang phian mém cia tao séng cia HR
Wallingford. Mdy tao song co thé tao ra ca
song ngau nhién va song déu véi chu ky va
chiéu cao dwgc thiét 1ap san. Trong thi nghiém
nay, tdt ca song duogc tao ra déu 1a séng ngau
nhién véi sb con song duogc tinh toédn tao ra la
500 con song O phia cudi ctia bé song 1a mai
hap thy song duoc thiét ké bang da véi duong
kinh 3cm-7cm dé giam song phan xa. Do dbc
méi hap thu séngla 1:5.
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Hinh 1. Phong thi nghiém mo hinh thuy luc
cua Vién Khoa Hoc Thuy Loi Mién Nam

Tham s6 séng trong qua trinh thi nghiém dugc
do boi 8 déu do song (WG) duge bd tri nhu
trong hinh 2 vé1 khoang céach gilta WG2,
WG3, WG4, WG5S lan luot 1a 0.7m, 0.3m,
0.3m. WG1 duoc st dung dé do song nudc
sau, WG2, WG3, WG4, WG5 dugc sir dung dé
do song tdi va tach song phan xa, WG6 duoc
dung dé do song giita hai dé pha song. WG7,
WG8 do song phia sau dé cach tim dé mot
doan 3.Im vé phia bo, trong qui trinh thi

nghiém quan sat thdy ¢ vi tri ndy song phia sau
dé gan nhu 6n dinh khong bi anh hudng boi
song leo qua dé hay tac dong tur dong chay
quanh dau dé.

Bldn sdng 34
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Hinh 2. Mt bang bé tri dau do song
1.2. Dé pha séng

Xét vé kich thudc ctia bé song va tham s6 song
¢6 thé tao ra boi may tao song, mo hinh dugc
1am chinh théi va tuan theo luat Froude d¢ dam
bao cac diéu kién twong tu vé thiy dong luc
v6i hé s ty 16 hinh hoc 1:35.

Pé pha song xa bo trong thi nghiém duoc thiét
ké bang gd, dé d& ché tao va phu hop vdi cac
thong sd thi nghiém trong bé séng. Dé pha
song dugc xdy dung trén do doc bai 1/500 véi
cac kich thuéec mé hinh: chiéu cao 7.1cm, bé
rong dinh 1.7cm, bé rong chan 8.6cm, chiéu
dai 22.9cm.

HINH CHIEU EXFNG

HINH CHIEL CANH

Hinh 3. Kich thudc cdu kién dé giam séng
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Hinh 5. Hoa song tai tram Bach Hé tir nam

Hinh 4. Cdu kién ldp dat trong bé

1.3. Kich ban thi nghiém

S6 liéu song duoc lya chon tur chudi s liéu
song khi hau nhiéu nam tai tram Bach H6, dua
vao s liéu hoa song do dac tir nam 1986-1999
nhan thiy: chi yéu song huéng Pong Béc co
tdc dong manh me¢ t6i qua trinh thiy dong luc
hoc cua bo bién PBSCL véi chiéu cao song
dao dong tir 2m dén 4m, chu ky tir 6s dén 9s.
Vi thé chiéu cao song tir 2-4 m s& la gia tri
chiéu cao soéng phuc vu cho sé liéu séng dau
vao trong thi nghi¢m mo hinh vat 1y.

Séng ngiu nhién c6 phd JONSWAP dang
chuan (tao ra boi may tao song) dung cho thi
nghiém. Cu thé dugc thé hién trong bang 1.
Thot gian cua mdt thi nghiém 1a 500 con song
dé dam bao dai tan sd (chu ky) co ban ciia phd
song yéu cau duoc tao ra mot cach hoan chinh.

1986-1999
Bang 1. Thong so séng thue ¢ va mé hinh
H,o (m) Tp (5)
Thyucté | Mo hinh | Thucté | M6 hinh
2.1 0.06 6.86 1.16
3.15 0.09 7.69 1.3
3.85 0.11 8.34 1.41

Hé thong dé phé séng duoc dit song song voi
duong dinh song va cach duong bo gia dinh

mdt khoang 3.14m.

Bang 2.Phwong an bd tri mé hinh dé pha
song ti 1€ 1/35

Ls (m) Gg (m) Xp (m)

Phuong | Thyc [ M6 | Thyc [ M6 | Thye | Mo
an té¢ |hinh| té |hinh| té |hinh
MHO Khoéng congtrinh

MH2 210 | 6.00f 50 |[1.43] 110 (3.14
MH3 250 | 7.14( 50 |1.43] 110 (3.14
MH4 210 [ 6.00f 70 [2.00f 110 |3.14
MH6 170 | 4.861 50 |1.43( 110 [3.14
MH7 210 1 6.00f 30 [0.86] 110 [3.14

Bang 3. Ma tran cac kich ban thi nghiém

Phuwong Tham s6 séng nwéc
an bo tri Cao trinh dé Muc nwéc shu
pPS

MH2
MH3 Cao trinh dé Z1=+1.5m Muc nuécthp D=42cm Hs,0=6cm; — Tp=1.16s
MH4 Cao trinh dé 72=+2 M , D—a4 x Hs,0=9cm; Tp=1.30s
MH6 ao triph de £27ro m He nuoe cao L=aem Hs,0=11cm; Tp=1 41s
MH?7

. Ao Hs,0=6cm; Tp=I1.16s
MHO0 Khongcongtrinh  x  wenuocthap D=a2em ol o 0 To=1.30s

Muc nudc cao D=44cm

Hs.0=11cm:Tp=141s
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Tonghop chuong trinh thi nghiém bao gdm 66
kich ban (két hop tir 5 kich ban dé x 2 cao
trinh dinh dé x 2 gid tri myc nudc x 3 gia tri
tham sd song nude sau va cong thém 6 kich
ban khong cong trinh).

2. PHUONG PHAP PHAN TIiCH

Céc tham sb song (chiéu cao, cac chu ky dic
trung) tai cac vi tri nuoc sau, truoc dé va sau
dé duoc tinh toan tir cac phd song do dac sir
dung chuong trinh HR Wallingford. Chuong
trinh tinh toan phan tach song phan xa cua
phan mém dya trén phwong phap Mansard va
Funke (phén tach séng phan xa) dé xac dinh
song t6é1 (Hy,o;) va songphan xa (Hy,,) trude
cong trinh sir dung 4 dau do séong (WG2, 3,
4,5).

Céc tham sé dugc do tryc tiép tur thi
nghiém la:

% Chiéu cao song momen H,,

Chiéu cao séng Hy,o c6 gia tri xap xi chiéu
cao song y nghia Hg va dugc xac dinh tir mé
men bac 0 cua phé mat d0 nang lugng song
nhu sau [6]:

P
l 1
Uy W Uy ™ QDR m 6004 1 | 2(A)aF

oyt

- S(f) 1a gia tri mat do nang luong clua phé
song tuong rng véi tan so f;

- my la gia tri mé-men bac 0 ciia phd song;

s Hiéu qud giam song cua dé phd song

Mtc d6 giam chiéu cao soéng hay néi cach
khéc 1a hiéu qué gidm séngcia dé pha song xa
bo duoc danh gia thong qua ty sb giira chiéu
cao song phia sau dé so véi chidu cao song dén
truoc dé. Hi€u qua giam soéng cua dé:

-
H

_ "m0y
t
H

m0, i

Trong do:

- K, 12 hé s6 truyén song qua dé (-);

-Hpoy 12 chiéu cao séng phia sau dé duoc
xac dinh ¢ vi tri cadch dé mot khoang 3.14m
(mo6 hinh);

-Hpo, 12 chiéu cao song phia trudc dé duoc
xac dinh ¢ vi tri cach d€ mot khoang 1.5m (mo
hinh);

Chiéu cao lwu khong dinh dé (R.) 1a khoang
cach tir dinh dé dén bé mat muc nude. Truong
hop dé ngam thi R.<0; dé ndi thi R;>0.

® @
{ HmO, i

Hinh 6. M6 phong mdt cdt ngang dé chdn séng

3. KET QUA VA THAO LUAN

3.1. Sw bién d6i séng tir nudc sdu vao nuwéce
nong

Khi séng truyén tir ving nudc sdu vao ving
nudc ndng thi s€ trdi qua cac qua trinh vat ly
lam tiéu hao nang lwong séng nhu khic xa, ma
sat day, song vo. Ngoai ra con c6 tan xa lam
phd song bién d6i (chuyén dich nang luong
song gitra cac dai tan so), dic biét khi gip vat
can (dé ngim).

AR

Hinh 7. Sy bién doi song trueéc
va sau cong trinh
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Kim sb 7 (sau cong trinh)
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Hinh 8. Sy bién doi hinh dang phé séng

Trong qua trinh ti€u hao nang lwong song thi
song vo la qua trinh tiéu tan nang luong song 1on
nhat. Hién twong song v& xay ra khi song bién
hinh trong nuwéc néng lam gia ting chiéu cao
song va do d6 d6 doc song vuot qua ngudng gioi
han 6n dinh hinh dang d4n dén song v&.

Su thay ddi cac tham sb dic trung cla soéng
(chiéu dai séng va chiéu cao song) trong qua
trinh séng truyén tir ving nudc siu vao ving
nude ndng, sau khi soéng v& duge thé hién qua
biéu dd hinh 9a, 9b. Véi duong biéu d6 mua
den nét lién biéu thi cho muc nudc cao trong
thi nghiém 7cm (thyc té 2.45m) va duong mau
xanh nét dirt biéu thi cho muc nudce thép trong
thi nghiém 1a 5cm (thue té 1.75m).

Trong truong hgp muc nudce la Secm dugc xac
dinh tai vi tri trudc cong trinh 1.5m trong mé
hinh thi nghiém, khi chiéu cao séng nudc sau
1a 6cm thi chiéu cao song trudc cong trinh dat
nguong 0.6d (3cm), nén trong cac truong hop

A Muc nuoc thdp (Scm
Tem) A

600

0 Muc nudc cao (
500
400
300
200

100

Chigu dai song truére cong trinh (cm)

o

10 12
Chiéu cao s6ng nwdc sau (cm)

(a)

chiéu cao séngnuwée sau 16n hon 6cm thi chiéu
cao song trude cong trinh ludén khoang 0.6 lan
d6 sau nudc. Diéu twong ty nhan thiy khi myc
nudc trude cong trinh 1a 7em thi chiéu cao
song trude cong trinh luén gt & muc 0.6 1an
dd sau nudc (4.2cm) hinh 9b.

Van toc dinh séng: ¢=L/T (L 1a chiéu dai séng;
T 1a chu ky song);

Khi chiéu cao séngnudc sau tang thi chicu dai
song trudc cong trinh cling tang (hinh 9a), lam
cho van téc dinh séng ting lén. Trong cing
mdt diéu kién son g nudc sau, khi myc nude
thap hon thi chiéu dai séng trudc cong trinh
16n hon va chiéu cao song trude cong trinh 16n
hon khi muc nude nhé hon .

Nhu véy song khi truyén tir nude sau vao nurdc
ndéng qua ving séng vd, néu bi gidi han vé do
sau nudc thi ndng lugng cia mdt con séng lon
hay nho s& duoc thé hién qua vén tdc dinh song.

5 A Muyc nuée thap (5cm)
O Muc nuéc cao (Tem

3]
(=
<]
o
=

10

Chiéu cao sang nudc sdu (cm)

(b)

Hinh 9 Su thay déi cdc tham s6 song

(a)Twong quan chiéu cao séng nwdc sdu va chiéu dai séng triede cong trinh
(b) Twong quan chiéu cao séng nwde sau va chiéu cao song trwede cong trinh
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3.2. Hi€u qua gidm séng

Hiéu qua giam song ciia dé pha song dugc thé
hién qua hé s truyén song K, (hinh 10), cho
thdy song ngin va song dai trudc cong trinh
cho céac hiéu qua gidm song khac nhau. Truc
hoanh 1a ty sb giita chidu cao Iuu khong dinh
dé Rc va chiéu cao song trudc cong trinh H
(duoc xac dinh tai vi tri cach cong trinh 50m).
Truc tung 1a hé s truyén song Kt (duoc xac
dinh tai vi tri cach dé phia sau m¢t khoang
110m). Khi tang chiéu cao luu khéng Re thi
hé s6 truyén song giam (chiéu cao song sau
dé giam) hé sé truyén songty 1& nghich voity
s6 Rc/H. Séng ngin trudc cong trinh trong
md hinh thi nghiém c6 chidu dai song tur
1.80m dén 2.32m, séng dai cé gié tri tir 4.08m
dén 5.50m.

Nhu d3 phan tich trong phan 4.1, diéu kién do
sau nudc trude cong trinh trong thi nghiém bi
gi6i han nén nang lwong séng dén trudc cong
trinh 16n hay nho duoc thé hién qua véan tdc
dinh song (chidu dai séng). Két qua hinh 10
cho théy, khi chiéu dai song cang 16n (véan tdc
dinh song cang 16n) thi hé s truyén séngcang
l6n tire la séng phia sau cong trinh cang lon.
Khi cac con song c¢6 cung chiéu cao song va
cham vé6i cong trinh dé pha song két céu rong
thi con séng nao ¢ chiéu dai song 1én hon
(tan s6 thap hon) thi muc do tiéu hao ning
luong boi d€ pha song s€ it hon cac con song
¢6 chiéu dai ngin hon (tan sb cao hon).

Cong trinh dé chan song két ciu rdng giam
duoc hau hét cac songngin ké ca trong trudng
hop dé ngdp mot khoang 0.14 1an chiéu cao
song thi hiéu qua giam séng van dat khoang
40%. Cong trinh cho hau hét con séng dai
truyén qua trong truong hop dé ngim, hiéu

qua gidm song nho hon 30%.

o
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Hinh 10. Anh hiréng ciia séng ngdn va séng
dai dén hé s6 truyén song

4. KET LUAN VA KIEN NGHI

Trong bai bao ndy, ching toi tién hanh
chuong trinh thi nghi€ém mé hinh vat Iy 3D
bao gdm 66 kich ban thi nghiém vé hiéu qua
giam song ciia mot s phuong 4n bb tri dé pha
song Hiéu qua giam song duoc thé hién qua
hé sé truyén song K, tai cac vi tri do khac
nhau. Theo két qua do thuc nghiém, mot b
két luan vé hiéu qua gidm séng cla cAu kién
lang tru mat bén khoét 16 tron lam dé pha
song duoc rat ra nhu sau:

- Nang lugng séng duoc the hién qua van toc
dinh song khi song truyén vao vung nudc bi
gi6i han ve do sau nudc.

- D¢ pha song cdu kién lang try mat bén
khoét 18 tron giam duoc hau hét cac con song
ngin ké ca trong truong hop dé bi ngip mot
khoang 0.14 1an chiéu cao séng Véi cac con
song dai thi kha nang giam song cua dé két cau
rong bi giam di dangké.

Tuy nhién do thoi gian thi nghiém con ngin va
han ché vé thiét bi do dong van tdc nén mot sb
kich ban thi nghiém vé do dong vén toc s& du
kién duoc thuc hién trong thoi gian téi.
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