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Tom tit:

Bién ddi khi hau gay x6i 1 bd bién ngay cang nghiém trong, dic biét, tai nhitng bai bién, khu du lich. Bé
bao vé bai bién, dé chin song twdng ding rong dwoc lra chon vi tac dung giam séng va ngin x6i 1. Tuy
nhién, do dic thu béi bién du lich khdng cho phép che chin nén dé rdng phai cd dang ngap. Do d6, chiéu
rong dé rong phai tang 1én, 1am phat sinh chi phi xay dung. Bai bao d& xuat cac mit cat ngang dé tuong
dung rdng dang ngap c6 cing chiéu rong va lya chon mat cit ngang phi hop dap tng hiéu qua chiét giam
chiéu cao song. Md hinh sé Flow-3D &p dung cho dé rdng voi bién séng don duoc sir dung dé mé phong
72 trudng hop twong tac séng véi dé rong dang ngap. Mit cit ngang duoc lya chon 12 loai dé chinh — phuy,
khoang cach dé phu téi dé chinh bang hai lan chiéu rong dé chinh. Hé thong db thi khdng thir nguyén xéac
dinh théng sé cum dé rdng chinh — phu theo chiéu cao song don t6i duoc thiét lap.

Tur khoa: Bé chan séng dang ngap; Dé chin séng rdng; Dé chin séng tuong ding; Hiéu qua giam song;
M®& hinh Flow-3D.

Abstract:

Climate change is causing progressively severe coastal erosion, especially in beaches and tourist areas.
Vertical porous breakwaters were chosen to protect the beaches for their effectiveness in reducing waves
and preventing erosion. However, submerged vertical porous breakwaters must be applied due to the
characteristics of beaches that do not allow shielding. Thus, the width of the porous breakwaters should
be increased, incurring construction costs. This study proposes cross-sections of submerged vertical
porous breakwaters that have the same width and determines the selected cross-section in those sections
that effectively meets the wave height reduction. The Flow-3D numerical model with porous structures
and solitary wave boundary conditions was used to simulate 72 scenarios of the interactions between
solitary waves and submerged vertical porous breakwaters. The selected cross-section is a parallel
configuration, where the distance between the two breakwaters is twice the width of the first breakwater.
Dimensionless graph systems defining parallel breakwater parameters according to incoming solitary
waves were established.

Keywords: Submerged breakwater; Porous breakwater; Vertical breakwater; Transmission efficient;
Flow-3D model.
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1. Giéi thiéu

Dé chin séng rdng ngdy cang dugc sit dung
rong rai & Viét Nam va trén thé gidi bdi tac
dung kép, vira giam chiéu cao song tdi vira cho
phép dong chay va bun cat truyén qua [1]-
[12]. Tai Indonesia, dé chin soéng rong dang
ngap hiéu qua trong bao vé bai bién khoi xo6i
mon, dong thoi, giit dugce canh quan phuc vu
du lich [2]. Tai Viét Nam, dé rdng bang hang
rao tre phat huy tinh ning c6 thé bao vé rimg
ngip min do cho phép bun cat trao dbi qua két
cdu réng vin bao vé dugc x6i 16 duong bo
bién Pong bang song Ctru Long [3]. Véi cac
bai bién va hai dao, dé rdng dang ngap [2],
[12], [13] duoc 4p dung vi wu diém khong che
chin cac canh quan du lich. Tuy nhién, hiéu
qua chiét giam song cia dé rdng dang ngap
thuong khong cao do song vira tran qua dinh
dé vira truyén qua than dé. Pé tang hiéu qua
chiét giam song, bé rong dé rdng ngip can
tang kich, dan dén ting chi phi xdy dung cong
trinh [10]. Vi vay, yéu cau dit ra, voi cling mot
bé rong dé rong ngdp cho trudce can lya chon
mit cit ngang dé sao cho hiéu qua chiét giam
s6ng la phu hop nhat. Nghién ctru nay dua ra
mot s6 mat cat ngang dién hinh cia dé chan
song twong dung rong dang ngap, phan tich
dic diém chiét giam chiéu cao song don cua
tng mat cat va lya chon mat cét ngang hi¢u
qua nhat. M6 hinh sé Flow-3D dugc sir dung
dé mo phong anh hudng cta cac thong sd mit
cit ngang dé rdng, chiéu cao song ti theo cac
kich ban khac nhau. Hé thong do thi khong thi
nguyén duoc xay dung dé thyc hanh tinh toan
xéac dinh cac thong sb cua dé chin song tudong
dung rong dang ngap dap ung hiéu qua chiét
giam song don.

2. M6 hinh Flow-3D

M6 phong sé trong nghién ctu nay dugc thuc
hién bai m6 hinh Flow-3D, thudoc ho mé hinh
mdé phong dong Iluc hoc dong chay
(Computational Fluid Dynamics — CFD). bay

a7

la mé hinh dugc su dung rong rai trong mé
phong co luu chat ing dung thudc céng nghiép
ciing nhu hoc thuat. Trong mé hinh, chat long
duoc coi 1a khdng nén va gia sir 1a chét long
Newton. M6 hinh Flow-3D str dung hé phuong
trinh cha dao 1a hé phuong trinh ba chiéu
Navier-Stokes. Phuong phap sai phan hiru han
va phuong phap thé tich hiru han duoc sir dung
dé giai phuong trinh bao toan khéi luong va
bao toan dong luong ddi vai két ciu rong:

V-u=0 (1)
a—u+u-Vu:_—VP+VV2u+g—R )
0 0 P

Trong d6: V =(8/ox,06/dy,6/oz) la toan tu vi
phén, u = (u,v,w) tuong Gng Ia van toc dong
chay theo cac phuong X, Y, z; p 1a khdi lugng
riéng nudc; p la &p suit; ¢ 1a gia téc trong
truong (9,81 m/s?); v 1a hé sé nhét dong hoc
(v=p/p, u 1ahe sé nhét dong luc); va R 1a ton
that dong chay trong két ciu rdng.

Ton that nay duoc xac dinh theo nguyén ly
lyc kéo bdo hoa Forchheimer [5] bao gom
thanh phan ton that dong chay tang va ton that
dong chay réi twong (ng trong cdng thirc sau:
(1-2)

u+o

/13 t

R

L=y %u|u| 3
Trong d6: A 1a do rdng; a, va @, twong ing
la hé s6 strc can do chay tang va chay rdi dugc
xéc dinh tir thi nghiém kiém chuan mé hinh sé
véi mo hinh vat ly.

Nghién ctru nay sir dung séng don la diéu
kién bién trdi cua mé hinh. Sau d6 song don
lan truyén theo thoi gian vao mién tinh toan
tuong tic voi két cdu rdng va ra ngoai bién
phai. Hinh dang song don l1a mdt con song cO
chiéu dai 16n, thong so thiét lap don gian la
chiéu sau nudc va chiéu cao song. Vi thé, song
don duoc st dung dé xac dinh dic trung cua
két cau rong n6 tuong tac [9], [11]. Ly thuyét
song don cua McCowan [14] duoc sir dung
trong mé hinh Flow-3D.
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3. Lwa chon mit cit ngang dap wng hiéu
qua chiét giam soéng don cho dé chian song
twong dirng rong dang ngap

3.1. Thiét 1ap cac mit cit ngang dién hinh
va md phéng sb

Téc dung chiét giam song cua dé chin séng
réng duoc thé hién bang thanh phan ton that
dong chay R, trong phuong trinh dong luong
(2). Gia tri nay duoc xac dinh theo phuong
trinh (3) dua vao do rong A cua dé. Vi moi
truong nudc, A = 1, khdng cd ton that xay ra
R, = 0, song lan truyén gitt nguyén ning

lugng. Khi gip moi truong dé rong, 4 < 1,
lam phét sinh gid tri R, trong (2), t6n that phét

sinh va chiéu cao séng suy giam. Khi chiéu
rong dé tang Ién, mdi truong dé rong noi co6 A
< 1 ngay cang ting, din dén chiéu cao séng
ngay cang giam [10]. Piéu nay ciing chung
minh song truyén qua dé c6 d6 rong nhoé hon
s& bi ton that ning lugng nhiéu hon, chiéu cao
s6ng truyén qua nho hon. Nhung chiéu rong dé
khong thé qua 16n, s& phat sinh khéi luong gay
tn kém. Vi vay, can nghién ciu dua ra ciu
tao dé vira dap tng chiéu rong dé khong qua
I6n vira dap tmg hiéu qua chiét giam song.

Theo yéu cau trén va dya vao ban chat vat
ly — toan hoc di phan tich cua dé rong, ba mat
cat ngang dién hinh duoc sir dung trong nghién
ctru ndy cd cau tao hinh hoc duoc thé hién nhu
Hinh 1.

song tdi song tdi
MNT
Re
a b =T T
) ) R en h
S
_t = B
| B +B | ! B__| B |
song toi
MNT
Re
c el el fa
) SO S h
A )
. B | X4 | B |

Hinh 1. Cac mit cat ngang dién hinh sir dung trong mé phong sb.
a) Loai 1: Bé don, b) Loai 2: Dé kép, c) Loai 3: Bé chinh — phu.

Trong Hinh 1, B 12 bé rong dé chinh; B~ 1 bé
rong dé phy; h 1a chiéu sau nudc; Re 1a chiéu
cao luu khong dé; Xq la khoang cach dé phu
V6i dé chinh. Ba mat cat ngang dé rong co
cing bé rong dé, (B + B’), nén duogc coi la
tuong dwong vé mat khéi lugng két ciu, chi
khac cau tao do rong va bé tri hinh hoc. Hinh
1a thé hién cau tao dé loai 1, d& don, véi do
rdng A = 0,55. Hinh 1b thé hién dé loai 2,
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chia bé rong dé thanh hai phan bé rong B va B’
dat canh sat nhau tuong ung véi 4 = 0,55 va
A = 0,45, goi 1a dé kép. Hinh 1c thé hién cau
tao dé loai 3, gém hai phan bé rong dé B va B’
dat cach nhau mot khoang Xq, goi 1a dé chinh —
phu. Cac mit cit ngang dé trén duoc thiét 1ap
trong mién tinh toan md hinh s duoc thé hién
trén Hinh 2.
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diém do
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Hinh 2. Thiét 1ap mé hinh s Flow-3D mé phong
hiéu qua chiét giam séng don 03 loai mat cat
ngang dé rong tuong dung dang ngap.

Trong Hinh 2, bién vao la bién tao song don,
bién ra la bién séng ra khoi mién tinh toan.
Song don t6i di tir bién vao mién tinh toan gap
dé rong ngap bi phan xa lai mot phan (Hr) va
truyén qua dé mot phan (Ht). Piém do song
truyén duoc dit tai vi tri phu hop sau dé rdng
ngap 5 m dé cd thé do duoc tron ven song
truyén qua dé. Hiéu qua chiét giam song don
dugc xac dinh bang ty 1& phan tram chiéu cao
s6ng suy giam so vai chiéu cao song téi, tic 1a
(H-Ht)/H =1-Ht/H =1 - k. Vi vay, trong
nghién ciu nay, cé thé xét hiéu qua chiét giam
s6ng thdng qua hé s truyén song k.. Hé s6 can
chay ting «, =10000 va chay rdi o, =80 dugc
lay theo thi nghiém kiém chuan mé hinh trong
tai liéu [11], hé sé nhot dong luc « = 0,00104
kg/ms, khdi luong riéng cia nuéc p = 1000
kg/m3, dwong kinh vién d¢a d = 5 cm. Thi
nghiém sé duoc tién hanh voi 03 chiéu cao
song don, 03 loai mit cat ngang dé va 04 chiéu
cao luu khong, duoc thé hién trong Bang 1.
Nhu vay, tong cong ¢ 36 kich ban mé phong
duoc tién hanh trong budc nghién ciu nay.

Bang 1. Cac thong s6 duoc sir dung dé mo phong.

B (cm) 30
B’ (cm) 20
Xq (cm) 30

A 0,55 0,45
Rc (cm) -15 -10 -5 0
h (cm) 45 50 55 60
H (cm) 6 9 12

Trong Bang 1, chiéu sau nudc ban dau h = 45
cm tuong Gng véi chiéu cao luu khong Rc = 0
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cm. Sau d6, chiéu siu nudc ting dan dén 50
cm, 55 cm va 60 cm twong tng véi chidu cao
lwu khong -5 cm, -10 cm, va -15 cm. Chiéu
cao luu khong mang gia tri am thé hién dé
dang ngap. Véi dé loai 3, khoang cach dé phu
S0 V&i dé chinh Xq ban dau dugc gia thiét bang
chiéu rong dé chinh (B).

3.2. Két qua mé phéng va thao luan

Hinh 3 thé hién két qua md phong sé cho 36
treong hop tuong tac song don téi véi 03 loai
két cau mit cit ngang dé tudng dung rong
dang ngép.

0.9 —Loai 1: dé don

——Loai 2: dé kép
L Loai 3: dé chinh-phu

0.8

0.7
0.6 ‘
)
0.5 "
2.5 2 1.5 -1 0.5 0
R /H (m)
(@ H=0,06m.
0.9
—Loai 1: dé don
--Loai 2: dé kép
0.8 T T -- Loai 3: dé chinh-phy
~ 07
0.6 3
1.5 -1 -0.5 0
R /H (m)
(b) H=0,09 m.
0 —Loai 1: dé don
---------- . -~ Logi 2: dé kép
0.8 .. = --Loai 3: dé chinh-phu
07 e TR
%
0.6 .
-1 -0.5 0
R /H (m)
(c)H=0,12m.

Hinh 3. Két qua md phong anh huéng cua chiéu
cao luu khong twong d6i Ro/H tGi hé sb truyén
song don k; ctia 03 loai dé twong dang rong
dang ngap. Ky hiéu diém: Hinh tron 1 loai 1,
hinh thoi Ia loai 2, hinh vuéng la loai 3.

Trén Hinh 3, truc hoanh thé hién gia tri chiéu
cao luu khong twong d6i Re/H, truc tung thé
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hién gia tri hé sé truyén song don ki Gié tri ki
cang nho thé hién hiéu qua chiét giam séng
cang 16n. C6 thé thiy tong quét trén Hinh 3,
khi chiéu cao dé ting, hiéu qua chiét giam
song cang ting, ddi véi ca 03 loai mat cit
ngang va 03 chiéu cao s6ng téi. Bidu nay hoan
toan phu hop vé mat ban chat vat ly.

Cu thé, hiéu qua chiét giam s6ng cua dé kép
(duong nét cham gach) tét hon dé don (duong
nét lién). Piéu nay hoan toan phl hop vi dé
kép c6 phan dé phu B’ véi do rdng nhé hon
phan dé chinh. Tuy nhién, tac dung cua do
rdng nay kha nho, chi thé hién rd vai séng co
d6 phi tuyén 16n, H = 0,12 m (Hinh 3c), khi
duong nét chAm gach nam bén dudi duong nét
lien mot cach rd rét. Boi véi chiéu cao song toi
nho, H = 0,06 m (Hinh 3a) va H = 0,09 m
(Hinh 3b), anh huéng cua phan dé phu B’ la
khong I6n, thé hién trén hinh vé bang cac diém
tring nhau & nhitng truong hop chiéu cao luu
khong Ié6n va khoang cach hai duong gan séat
nhau. C6 thé thiy, hiéu qua chiét giam séng
cua dé loai 3 chinh — phu khi duong nét dut
nam dudi tach biét hoan toan véi duong nét
lién va nét cham gach cua dé don va dé kép
trén Hinh 3(a, b, ). Hiéu qua chiét giam song
I6n nhat thé hién trén Hinh 3c, chiéu cao luu
khéng Rc = 0 cm, khi dé loai 3 chiét giam
9,9% va 8,4% tuong (ng so V&i dé loai 1 va
loai 2. Két luan rang hiéu qua chiét giam chiéu
cao song don cua dé loai 3 chinh — phu la tét
nhét. Ciing c6 thé khang dinh ciu tao mat cét
ngang dé chinh — phu 1a mit cit ngang hiéu
qua hon so véi cau tao hai loai mat cit ngang
con lai.

Nhan thay, ciu tao dé kép twong ung véi
treong hop khoang cach dé phu véi dé chinh
X4 = 0, cau tao dé chinh — phu 1a trudng hop
Xq = B, tuc 12 X4/B = 1, B 12 bé rong dé chinh.
Vi vy, tac gia tiép tuc khao sat anh huong cua
khoang cach dé chinh — phu X4 dén hiéu qua
chiét giam song don. Cu thé, hai kich ban
khoang cach twong ddi Xq/B =2 va Xq/B = 3
két hop vai 04 chiéu cao luu khong dé, 03
chiéu cao séng ti duoc md phong, tong cong
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c6 24 truong hop dugc md phong thém trong
nghién ctu ndy. Nhu vay, két hop vai hai kich
ban khoang cach twong ddi X4/B = 0 va Xq/B
= 1, dé thé hién anh huong cua khoang céach
tuong dbi dé chinh — phu, c6 tat ca 48 truong
hop md phong. Hinh 4 thé hién anh huéng cua
su gia tang khoang cach dé phu tai hiéu qua
chiét giam song don twong Gng Véi 04 truong
hop chiéu cao luu khong dé twong d6i Re/H va
03 trudng hop chidu cao song don toi.
0.9
0.8
0.7
0.6 -
0.5 -
0.4

Rc,-’H (m)

(@ H=0,06m.

0.9
0.8
0.7
0.6
0.5 --

-Rcf’H (m)
(b) H = 0,09 m.

-1 -0.5
R /H (m)

(c)H=0,12m.

Hinh 4. Két qua md phong anh huong cua khoang
cach tuong d6i dé phu X4 /B t6i hé s truyén

song don ki caa 04 chiéu cao luu khong dé ddi voi

mit cat ngang loai 3: dé chinh — phu

tuong dung rong dang ngap. Ky hiéu diém:

Hinh tron 1a X4/B = 0, hinh thoi 1a X¢/B = 1, hinh
vuong l1a Xq/B = 2, hinh tam giac la Xq/B = 3.

Trén Hinh 4, c6 thé thay hiéu qua chiét giam
s6ng cang tang khi khoang cach twong ddi dé
chinh — phu tang, biéu hién bang cac duong
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nét cham gach (X4 /B = 1), dudng nét dat (Xq
/B = 2), va dudng nét cham (Xq4/B = 3) lan luot
nam dudi duong nét lien (X4 /B = 0). Cu thé,
c6 thé thay duong nét chim gach (X4/B = 1)
kha gan duong nét lién (Xq¢ /B = 0) nhung
duong nét dut (Xq/B = 2) cach kha xa duong
nét lién (Xq/B = 0) va tach biét han véi duong
nét chim gach (Xq4/B = 1). Diéu nay chiing to
hiéu qua chiét giam song cua truong hop Xq/B
= 1 1a khong cao, nhung hiéu qua chiét giam
s6ng cua trudng hop Xa/B = 2 13 tét hon han.
Tuong ty, ¢6 thé thay truong hop Xa /B = 3
khong tét hon nhiéu so véi truong hop Xq/B =
2. Nhu vay, c6 thé két luan rang, véi truong
hop dé chinh — phy, khoang cach dé cang tang,
hiéu qua chiét giam song cang ting. Tuy
nhién, tuy thuoc vao mat bang b tri dé chan
song vai bo, khoang cach nay dam bao hiéu
qua chiét giam song tét khi bang hai lan bé
rong dé chinh. Viéc xac dinh théng sé caa cum
dé chinh — phuy theo hiéu qua chiét giam sdng
don dugc trinh bay trong phan tiép theo.

4. Xac dinh thoéng sé dé chinh — phu dap
ng hiéu qua chiét giam séng don
Dé thuc hanh xac dinh théng sé cum dé chinh
— phu, cin xay dung phuong trinh héi quy bac
hai cila cac diém roi rac c6 dang sau:

y=f(x)=ax’ +bx+c=0vsi az0  (4)
Céc hé sb a, b, ¢ sau khi ap dung nguyén ly
“binh phuong t6i thiéu” 1a nghiém hé phuong

trinh tuyén tinh nhu sau:

S
2 Xy,
11:]1

PR
11:]1

;yi

Trong d6: Xi, Vi la cap s6 liéu roi rac (Xa/B, ki)
thir i, N 1 tong s6 cap sb liéu roi rac. Trong
nghién ctiru nay, N = 4 cip tuong tng véi moi
chiéu cao luu khéng Rc, goi 1a duong hdi quy
chinh, nén co tit ca 04 duong hoéi quy chinh.
Pé tang s6 luong chiéu cao luu khong tinh

()

a S
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toan, 03 duong hdi quy noi suy duoc xac dinh
theo nguyén tic trung binh cua 04 duong hoi
quy chinh. Vay, ang véi mdi truong hop chiéu
cao song toi H, xac dinh dugc 04 phuong trinh
duong héi quy chinh va 03 phuong trinh
duong hoi quy noi suy.

Hinh 5 du6i day la hé théng d6 thi thé hién
48 diém roi rac (Xa/B, ki) twong tng véi 03
chiéu cao séng t6i 0,06 m, 0,09 m va 0,12 m,
04 chiéu cao luu khong 0 m, -0,05 m, -0,1 m,
va -0,15 m, 12 duong hdi quy chinh (nét lién),
09 dudng hoéi quy noi suy (nét cham).

0.9

0.8 - R =-0.15 (m)
0.7 R =-0.10 (m)
- 06 R ~-0.05 (m)
0.5
0.4 R =0 (m)
X d/B (m)
(@ H=0,06 m.
R =-0.15 (m)
RC;U.IO (m)
R =-0.05 (m)
R = 0 (m)
X d/B (m)
(b) H=0,09 m.
R =-0.15 (m)
. RC;O. 10 (m)
a R =005 (m)
I
) Y Y R =0 (m)
04 X ,"B)1 ] (X_I/B}Il ¢
[§ 24 d ‘
X d/B (m)
(c)H=0,12m.

Hinh 5. Hé théng db thi x4c dinh thong s6
cum dé chinh — phu dép ng hiéu qua chiét giam
song don cho cac chiéu cao song: (a) H = 0,06 m,
(b) H=0,09m, (c) H=0,12 m.

Dya vao hé théng do thi trén, twong @ng Voi
mdi chiéu cao song téi, tir gid tri ki mong
mudn ¢ thé xac dinh dwoc chiéu cao luu
khéng dé Rc va khoang cach tuong dbi dé phu
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vGi dé chinh Xq/B. Pdi Vi cac truong hop
chiéu cao song t6i khac, co thé xac dinh thong
s6 theo phwong phap ndi suy hay ngoai suy.
Théng s6 thuc té cua séng va két cdu dé tuong
dung rong dang ngap duoc xac dinh theo ty ¢
md hinh. Hinh 5c thé hién vi du xac dinh
thong sé dé chinh — phu theo hé sé truyén séng
ke = 0,6, tirc 1a hiéu qua chiét giam song 40%.
Tu gia tri ke = 0,6 trén truc tung, giong mii tén
sang phai theo duong nét dut gap duong hoi
quy chinh (Rc = 0 m) va dudng hdi quy noi
suy (Rc = -0,025 m). Tir hai diém trén hai
duong hdi quy, giong mili tén xudng gap truc
hoanh tai hai gia tri khoang cach twong d6i dé
chinh — phu (X4 /B)1 = 1,689 va (Xq /B)2
0,765. Theo phuong phap giai tich, diém
(Xa/B)1 chinh la nghiém cua phuong trinh
duong thang song song truc hoanh di qua diém
c6 ke = 0,6 voi duong hdi quy noi suy tng voi
Rc = -0,025 m. Tuong ty, diém (X4/B)2 chinh
la nghiém ciia phuong trinh duong thang song
song truc hoanh di qua diém c6 ki = 0,6 Voi
duong hdi quy chinh ang véi Rc = 0 m. Vay,
véi ki = 0,6 ¢6 hai lya chon ciu tao dé chén
séng rong dang ngap: Rc = -0,025 m va Xq =
1,689B, hoac Rc = 0 m va Xq4 = 0,765B.
Phuong 4n lya chon t6i vu duoc cac nha thiét
ké dua ra tuy theo mat bang khong gian bé tri
cho truong hop cu the.

5. Két luan

Bai béo trinh bay 03 mit cat ngang dién hinh
dé chin séng tuong dung rong dang ngap dua
theo dac diém cau tao va hinh hoc. M hinh sé
Flow-3D dugc sir dung dé md phong s6 anh
huong cua cdu tao mat cat ngang dé toi hiéu
qua chiét giam chiéu cao song don. Cac md
hinh sé dugc thiét 1ap va md phong 72 truong
hop khéc nhau vé théng sé song don téi va
thong s dé rdng dang ngap. Két qua da chi ra
rang mit cat ngang chinh — phu dap ung hiéu
qua chiét giam séng don cua dé chin séng
tuong duang rdong dang ngap. Voi mat cat
ngang dé chinh — phu, khoang cach gitra dé
phu dén dé chinh cang 16n, hiéu qua chiét
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giam song cang cao. Tuy nhién, khoang céach
tir dé phu téi dé chinh dugc khuyén nghi bang
hai lan bé rong dé chinh thi hiéu qua chiét
giam song 1a pht hop. Hé thong 6 thi khdng
thir nguyén duoc thiét lap dé thuc hanh xac
dinh théng sé dé chin song tudng ding rdng
dang ngap ddi voi mat cit ngang dé chinh —
phu dugc lya chon. Trong nghién ctu tiép
theo, diéu kién bién song thuc cd thé duoc ap
dung dé khao sat twong tac cua s6ng véi mat
cit ngang dé chin song tudong ding réng dang
ngap chinh — phu.

Loi cam on
Nghién ctru nay dugc tai trg béi Truong Dai

hoc Hang hai Viét Nam trong dé tai ma sb:
DT23-24.73.
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