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TOM TAT: Bai béo tinh bay céc két qud ifng dung mang séng sé vao thi nghiém song tuwong tic voi dé
chdn séng hdn hop. Triroc tién, khai niém vé mang song so va co sé khoa hoc xdy dung mang séng sé diroc
trinh bay. Sau do, cdc diéu kién thi nghiém sé két hop véi thi nghiém vat Iy vé song tirong tic véi dé chan séng
duweoc trinh bay. Cac két qud cia thi nghiém vat Iy, thi nghiém sé duoc phén tich, so sanh nham khding dinh tinh
ding dén cia md phong sé va lam co s¢ cho nhiing phan tich chi tiét khi si dung két qua sé d@é nghién ciru
tiwong tdc séng voi dé chdn séng hén hop. Két qUa nghién cizu cho thdy, mang séng sé c6 khd ndng thuc hién
céc thi nghiém sé véi cdc truwong hop s6ng phi tuyén cao bao gém cd séng dé va séng tran qua cong trinh. Cac
két qud so sanh giiza thi nghiém sé va thi nghiém vt ly cho thdy su phi hop tét. Nghién citu ciing cho thay bic
tranh cdu tric dong chdy phirc tap trong chuyén dong song va ddac biét tai khu viec 18n cdn diém séng dé. Séng
tran c6 tinh phi tuyén cao va ngay ban than cac thi nghiém vat Iy ¢ cing diéu kién thi nghiém ciing cho nhiing

két qua phan tan nhar dinh.

Tir khod: S6ng tran, Pé chdn séng, Thi nghiém s, Thi nghiém vét ly.

GIOI THIEU

Dé chin song 1a mot trong nhing giai phap
nhan tao hitu ich thuong dugc st dung dé bao vé
ving bo hodc cang bién khoi sy tan cong ciia song
I16n t6i tir ngoai khoi [4, 6]. Thong thuong trudce khi
cong trinh dé chin song dugc dwa vao xy dung, cac
k¥ su thiét ké can thiét tinh toan k§ ludng khong chi
két cau on dinh cua dé chéng chiu dugc séng ma
con thiét ké ca hinh déng, cao dé dé sao cho hiéu
qua nhat. Viéc thiét ké dé chan séng thuong thong

gua mau cong trinh lich su, cic hudng din trong
tiéu chuén thiét ké va sy tro giup cua cac thi nghiém
vat 1y trén mau thu nho trong diéu kién phong thi
nghiém [1]. Céc thi nghiém véat 1y trén mang séng
thuong rat tén kém do chi phi dién nuéc, vat lidu
xdy dé va cong lao dong vat va cua ngudi thyuc hién
thi nghiém. Chinh vi vay, trong nhiing niam gan day,
V6i su trg giup clia cong cu may tinh c6 toc do cao
va phuong phap tinh toan hién dai, ¢ cac nudc tién
tién d4 xay dung cac phan mém cho phép mé phong
thi nghiém vat 1y trén may tinh nhim thyc hién
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nhitng thi nghiém s trong nhitng truong hop co thé
thay thé thi nghiém vat 1y va do d6 tiét kiém chi phi
3, 4]. Phan mém may tinh co thé téng quat hoa va
thiét ké chuyén cho thi nghiém song nhu trong
mang soéng, dugc goi 1a mang séng sb.

Trong nghién ctru ndy, mang séng sb xiy dung
trong dé tai nghién ctru co ban do quy NAFOSTED
tai trg duoc stir dung dé thuc hién mot sé thi nghiém
s6 tuong tac gitra song va dé chin séng mai nghiéng
va két hop voi sb lidu thi nghiém trén mang séng
thuc nham kiém ching, khing dinh kha ning 4p
dung ciia mang song s dd xay dung. Céc dai luong
song duoc st dung trong nghién ciru d6 1a hé sb
phan xa séng, phan bd do cao song va lwong nude
tran qua dé chan song. Chi tiét két qua cua nghién
ctru nay duoc trinh bay dudi day.

MO TA MANG SONG
Céu trdc ctia mang séng sb

Mang séng s6 duoc hiéu 1a phan mém may tinh
c6 kha nang thuc hién dwoc cac thi nghiém séng
twong tu nhu thyuc hién trén mang séng thuc. Pa sd
cac cong trinh chin séng duoc xay dung & khu vuc

Lép hip thy song

ngudn phat sinh song

: —

! Khong khi
|

Nuée

Cong trinh xép

nuéc khong sau Iam va gan bo, do d6 méang song sb
Can thiét phai thuc hién duoc day du cac thi nghiém
vé song trong ving nudc ndng bao gom ca cac qua
trinh s6ng phuc tap nhu song d6, song leo, song tran
va tuong tac séng phi tuyen v6i cong trinh. Hon
nita, viéc thi nghiém séng can c6 song phat sinh
trong mang véi diéu kién séng bat ky theo yéu cau
thi nghiém, do d6, méang séng sd ciing can cd bo
phan tao song tuong ty nhu mang soéng vat ly.

Dé dam bao thi nghiém song twong tw nhu diéu
kién thuc té thi bo phan tao séng phai dam bao
khong 1am phan xa song tha cap tac |a phai hap thu
dugc song phan xa tir phia cong trinh thi nghiém va
khong cho séng phan xa nay quay tré lai phia cong
trinh. Diu nay doi hoi phai xay dung dwoc bién tao
song khong phan xa trong mang séng sb (néu tao
duoc bién tao song nhu vay s& 1a diém cai tién cua
maéng song s6 So VGi mang song vat Iy c6 bang tao
s6ng). Mang séng s da xay dung trong dé tai
105.12-2010.08 d4 dap tng duoc nhimg diém néu
trén. Dudi day 1a so do ciu tric cua mang séng sd
(xem hinh 1).

Cong trinh dic

o

mat tu do

N

Hinh 1. So d6 ciu triic mang song sé

Cac phuong trinh co ban sir dung

Tinh todn mé phéng séng trong vang ven bo,
song do va twong tac song vai cong trinh bién 13 van
dé rat kho va c6 y nghia thyc tién cao phuc vu cho
viéc wdc luong, danh gia dugc cac tac dong cua
s6ng, hiéu duoc nhitng tac dong hitu hiéu cua cong
trinh trong viéc chin song bao vé bo ciing nhu danh
gia duoc chirc ndng cua cong trinh twong tac véi
séng. Thuong thi song twong tac véi cong trinh
trong khu vuc ven bd lién quan dén rét nhiéu qué
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trinh thuy dong luc phiic tap nhu séng dd, rdi, séng
leo, séng tran va tuwong tac phi tuyén gitra séng véi
s6ng. Chinh vi vy, dé md phong duoc séng twong
tac v6i cong trinh, can thiét phai xuit phat tir hé
phuong trinh da manh va it gia thiét gioi han nhat
va dam bao mo phong duogc tét cac qua trinh néu
trén [2, 3].

Do viéc xay dung mang song chi quan tam dén
hai chiéu (chiéu theo huéng truyén séng va chiéu
thang dang), nén & day bo qua chiéu vudng géc véi



phuong truyén song dé tiét kiém thoi gian tinh toan
ciing nhu tai nguyén bd nhé méy tinh. Trén thuc té,
cac mang thi nghiém vat ly ciing ¢6 tinh dong nhat
theo phuong vudéng goc v6i phuong truyén song va
céc nghién cau cha yéu theo cac diéu kién bat loi
nhét, d6 1a khi song t6i truc dién vai cong trinh. Do
d6, chung ta chi quan tam dén hai chiéu ox va oz, bo
qua chiéu oy.

Hé phuong trinh mé ta duge tuwong tac soéng véi
moi trudng xdp duoc quan tAm sir dung dé xay dung
mod hinh toan. Dya trén hé phuong trinh Navier-
Stokes, Sakakiyama va Kajima dé phét trién mot hé
phuong trinh ma rong cho dong chay khong 6n dinh
trong moi truong rong, trong d6 lyc can do mai

du OAuUU OAWU  y, p O [
A, —+ =y v,

ot OX oz p OX OX

ow oAuw oAww  y, dp @ (aw
A, —+ + ==Y,V —

ot OX oz p 0L X OX

Trong d6 t la thoi gian, x va z la cac toa do
ngang va dimg; u, w 12 cac thanh phan van tdc theo
phuong ngang va phuong ding; p 13 mat do chat
long; p 1a &p suat; v, 1a hé sé nhét dong hoc (tong
cia nhét phan tir va nhét réi); g 1a gia toc trong
truong; q 1a ngudn khéi lwong; qu, . 1a ngudn dong
luong theo phuwong X va z. % 1a do xbp; »%, 7 la
thanh phan d6 x&p dai dién chiéu 18n cac mat vudng
goc Véi cac truc X va z.

Dy, D;: & c4c hé sb suy giam ning luong theo
phuong x va z.

Ry, R, : Heé sb kéo (can) do lyc can tac dong cua
moi trudng x6p gy ra.

Ay A Az dugce xac dinh tr cac tham sb Yo Yo V2
nhu sau:

j“v :7/v+(1_7/v)CM
j“x =7x +(1_7/X)CM
j‘z =7 +(1_7Z)CM

v6i Cy 1a hé sé quan tinh.

(2.4)

Céac luc can Ry va R, duoc xéac dinh theo biéu
thire sau:

Ung dung méang séng s6 nghién ciru song ...

truong xop dwoc md hinh hoa thong qua luc kéo va
luc quan tinh gia ting do suc can trong lop xop. Hé
phuong trinh dé xuét cua Sakakiyama va Kajima [5]
dudi dang 2D nhu sau:

Hé phuong trinh 2D m¢ rong cho méi trudong
xop (theo chiéu dung va chiéu ngang)

Phuwong trinh lién tuc

au  orw

2.1
x & (2.1)

=

Phuong trinh bao toan dong lwong trong hé
Navier-Stokes (theo phwong X va z):

QN O ¥Y.Ve L ow -Du-R,+q, @2
OX oz 0z 0OX

ou 0 oW
— — 2— |t —-D,wW—R, — (2.3)

R, :EC—D(l—;/X)u\/u2 + W (2.5)
2 AX
R —EC—D(l—;/Z)W\/u2 + W (2:6)

©T 2 Az

AX, Az la kich thudc ludi ngang va ding cia ludi
trong moi truong xop; Cp la hé sb kéo.

Piéu kién bién phi tuyén va phirong phdp VOF

Bién mat tw do phan cach nuéc va khi trong
chuyén dong song 1a dang bién phi tuyén rat kho
giai. Trong nghién cru nay da st dung phuong phap
VOF (Volume Of Fluid) dé giai quyét. Phuong phap
VOF dua ra mot ham F danh dau mién chat long. Y
nghia vat 1y cia ham F 1a phan thé tich cta 6 lu6i
dugc chiém chd boi nudc. Cac gia tri bang 1 cua
ham F tuong tmg v6i 6 ludi chira day nude, gid tri 0
cua ham F ¢6 nghia 6 luGi khong chira nude. Nhimng
6 ludi o gia tri ciia ham F nam trong khoang tir 0
dén 1 phai chira bé mit phan cach nudc - khi (hay
mit tu do). Nhu vdy, & mdi thoi diém néu biét duoc
phan bé ding ciia ham F ta c6 thé xac dinh duoc vi
tri cia mat nude. Nhu thé, viée xac dinh bé mat tu
do tién trién s& bao gém hai budc:

Budce 1, mat ty do dugc xép xi bi“mg cac doan
thang trong 6 ludi dya vao thong tin cia ham VOF;
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Budc 2, bé mit ty do dwoc tinh lai hay tién trién
thdng qua viéc bién doi ciia ham VOF theo thoi gian
do tac dong cua truong van tée. Phuong trinh 2D cua
ham VOF thoa méan diéu kién bién dong hoc va bao
toan ham VOF duogc xac dinh nhu sau:

oy, F N ouy,F N owy,F
ot OX 0z
& day QF la ngudn phat sinh F nao do.

=qF (2.7

Thiét 1ap thi nghiém

Trong thi nghiém s6, diéu kién thi nghiém duoc
thiét 1ap twong ty nhu thi nghiém vat 1y trén méang
song thuc. Ddi véi thi nghiém song tuong tac voi dé
chan séng hdn hop & day, dé chin song dugc xiy
trong mang song vat Iy véi mai dé trong than dé lam
bang 20 ¢o do déc Vs kéo tir day co do sau 0, 617m
1én dén do cao 0,70m trén mat nude tinh va ndi voi
tuong dimg cé dinh cao 0,143m trén muc nudc tinh.
Tai chan mai dé d6 16p da cuc co kich thudce 3x4cm,
mai dé lat da day 0,1m véi da cuc kich thudc
4x6cm. Song dua vao co chu ky Ti=1,6s d6 cao Hi
= 0,173m. Thi nghiém dugc thuc hién cho cac con
séng tran qua dé va do lwgng nudce tran cla timg con
song, va dao dong myc nudc tai diém do song toi
dugc ghi lai dé so sanh kiém nghiém mé hinh sé.
Kich thudc, cdu tric dé ciing nhu diéu kién thi
nghiém duogc trinh bay trén hinh 2.

Hinh 2. So d6 thi nghiém séng twong tac
VGi cong trinh

KET QUA VA THAO LUAN
So sanh thi nghiém s6 véi thi nghiém vat 1y

Thi nghiém s trén mang séng s dugc thiét dat
v6i didu kién twong tw nhu d4 thi nghiém trong
mang song vat ly (mang song thuc). Trong thi
nghiém vat 1y voi diéu kién mo ta o trén (hinh 2) thi
song déu dua vao may tinh diéu khién méang song co
chu ky 1,6 gidy, do cao 0,14m. Tuy nhién, sau khi
thuc hién thi nghiém vat 1y va do két qua dao dong
thuc té tai diém do séng thi xac dinh duoc séng sinh
ra trong mang séng c6 chu ky 1a T=1,6s nhung do
cao song la 0,173m cha khong phai 1a 0,14m nhu
dua vao. Chinh vi vay, viéc thi nghiém sé cling phai
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st dung séng tdi c6 do cao tuong ty nhu thi nghiém
vat 1y dé dam bao co dicu kién dau vao tuong tu.

Dao dong muc nudc do séng tai hai diém do
céch vi tri twong dinh dé 12 -6m dugc st dung dé so
sanh két qua tinh toan va thi nghiém vat 1y. Trén
hinh 3 trinh bay so sanh dao dong muc nudc do
s6ng giita thi nghiém s6 va thi nghiém vat ly.

—KQ i
. KQii

‘Thoi gian khong thir nguyén vT

Hinh 3. So sanh dao dong séng dwa vao thi nghiém

Két qua giira thi nghiém vat 1y va thi nghiém s6
cho séng t6i kha tuong tw. Tai thoi diém ban dau
khoang 7 con séng tGi thi dao dong séng giira thi
nghiém vat 1y va thi nghiém sé c6 sy khéac biét dang
ké. Ly do 1a do phwong phap phat sinh song ting
dan khac nhau giita mang séng vat 1y va mang séng
s6 nén cho két qua dao dong muc nudc do séng
khac nhau. Tuy nhién, sau d6 khi séng dua vao dat
bién do 6n dinh thi dao dong myuc nudc trong thi
nghiém sé va thi nghiém vat ly kha pht hop
(hinh 3). Két qua nay cho phép thuc hién nhimg so
sénh tiép theo giita két qua thi nghiém vat 1y va thi
nghiém s6 cho dai luong song tran vi néu dau vao
khong gidng nhau thi két qua séng tran dwong nhién
khéc nhau. Tir hinh 3 ciing cho thdy: ¢ thoi diém
ban dau muyc nude trung binh trong thi nghiém vat
Iy bi dang 1&n so véi myc nude tinh. Nguyén nhan
do su di chuyén vé phia trudc ciia bang tao song &
thoi diém ban dau d tao ra mot song dai hon chu ky
song téi va lam dang muc nude 1én. Trong khi do,
phuong phép tao song trong méang song sé khong
gay ra hién tuong nay. Viéc tao song dai trong mang
s6ng vat 1y & thoi diém ban dau s& dan dén kha ning
lam gia ting song tran qua cong trinh. Két qua so
sanh dao déng muyc nude khang dinh thi nghiém sé
¢6 kha nang mo phong t6t dao dong song nhur trong
mang séng vat 1y.

Heé s6 phan xa ciia dé va phan b vén téc trong séng

Viéc mo phong song trong méang song sd cho
phép dé dang xac dinh duoc cac dai luo‘ng song nhu
phan bb d6 cao song, truong van tde trong chuyén
dong song, va dé dang xac dinh dugc hé sb phan xa
song cua cong trinh.



Trén hinh 4 trinh bay phan bb d6 cao song trén
kénh dan va trén than dé.

Cao @b (cm)

RN

Khoang céch ngang (m)

Hinh 4. Phan b6 do cao séng, duong dinh séng,
muc nuéce trung binh, duwong chan séng (theo thi tu
cac duong tur trén xuong dudi)

Tir phan bd do cao séng trong kénh, theo
phuong phap xac dinh hé s6 phan xa theo ly thuyét
két hop tuyén tinh cua séng toi va séng phan xa ta
c6 thé xac dinh d& dang hé sé phan xa cua dé chén
song thong qua d6 cao song cuc dai va do cao song
cuc tiéu trong khoang Y% do dai soéng trén khu vuc
khong c¢6 song do. Cong thirc xac dinh hé sé phan
Xa nhu sau:

_ Hmax - Hmin

Kr =
Hmax + Hm|n

(3.1)

Tir phan bd do cao séng hinh 4, ta xéc dinh
dugc trong mét khoang 4 do dai séng phia ngoai
dé, noi séng phan bd 6n dinh khong bi anh hudng
qua 16n cua song d6 trén than dé, cac gia tri
Hmax =19.257 cm, Hpin =15.917 cm va hé sb
phan xa Kr =0095, tic 1a chi khoang 1% ning
Iwgng song tai bi phan xa nguogc trd lai do tac dong
cua dé (vi nang lugng song ti 1€ vai binh phuong do
cao song nén binh phuong hé sd phan xa s& cho
nang lugng song phan xa).

Trén hinh 4 ciing cho thiy khi vao suon ddc
cia dé, song bi dang d6 cao va db tai than dé va
tiéu tn mot phan nang luong séng. Puong dinh
séng & sat tuong dinh kha cao va cao hon tudng
dinh. Piéu nay cho thdy mét luong nudc da tran
qua dinh dé. Duéi tic dong cua song do trén sudn
dé, myc nudc trung binh trong chuyén dong séng
ting 1én phia sau diém song d6 va tao thanh nudc
dang do soéng trén than dé.

Ung dung méang séng s6 nghién ciru song ...

2(m)

2(m)

2(m)

2(m)

2(em)

Hinh 5. Phan b6 mit nudce va van tde trong song
xung quanh dé (cac hinh v& cach nhau T/8)

Trén hinh 5 trinh bay phan bé van tbc, mat nudc
trong chuyén dong soéng tai khu vic xung quanh
than dé. Trén hinh 5 ta thdy, dong chay trong song
6 phan bé rat phirc tap nhét 12 & khu vuc sat cong
trinh. Trong 16p d4 xép rdng phu trén mai swon dé,
dong chay bi can c¢6 van téc trung binh kha nho.
Ngay phia sét 16p phu, van toc dong chay kha 16n.
Pic biét & khu vue 1an can diém song dd van tde
dong chay khong chi 16n & phan dinh séng ma &
phia dudi noi sat 16p phu mai van toc ciing rat manh
(xem hai hinh dau caa hinh 5). Van téc 16n tai khu
vuc song dd ndy s& c6 tac dong rat 16n dén pha huy
nén day va lam di chuyén céc vat liéu tai d6. Do do,
khong chi tai chinh diém song d6 ma khoang lan can
diém song d6 mot khoang ciing cdn quan tim xem
xét khi thiét ké 16p phi mai dé. Trén hinh 5 ta ciing
thdy 16 trong truong hop séng thi nghiém & day,
song d6 co dang bd nhao (plunging) va by bot khi
vao nudc, tao ra ludi nude tha hai chdm vé phia
trude va ép khong khi gitta ludi song va mat nude
phut 1&n trén voi van toc rat 16n. Pong ning song
mot phan bi tidu tin do ma sét véi day, tiéu tan ri,
phan con lai tiép tuc ddy khéi nude vé phia tuong dé
va cudi cung tran qua dinh d& mot phan. Khi chén
s6ng rat khoi mai dé, dong chay nguoc ra c6 véan te
kh& 16n, van toc 16n ndy ciing 1a mot trong nhiing
nguyén nhan gay van chuyén vat liéu day ra bién va
lam bét 6n dinh khéi phi mai dé. Két qua thi nghiém
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s6 da cho phép nhin thiu vao ciu tric dong chay
trong Chuyen dong song phirc tap, dic biét 1a tai khu
vue song do, noi rat khé dat thiét bi do dong song.

Két qua thi nghiém s ciing cho thdy kha ning
thuc hién thi nghiém ctia mang séng s6 véi bai toan
séng twong tac cong trinh va séng tran, séng do 1a
rat hiéu qua.

Luwu lwgng séng tran

Trong thi nghiém vat 1y, khéi luong nudc tran
cla timg con song tran qua dé duogc thu lai bang cac
ca nudc danh s6 tir 1 dén hét. Muoi hai con song
lién tuc c6 lwong nude tran qua dé dugc sir dung dé
kiém chimg mang séng sb v6i diéu kién mé phong
s6ng tran. Thi nghiém vat 1y duoc thuc hién ba lan
do d6 ¢6 ba b s6 liéu vé lwong nude tran tich luy.

150 150
—— Luong nuc tran tich Iy (cm3/cm)

© KQTN trung binh (cm3/cm)

W KQTNn 1 (cm3/cm)

A KQTNIan 2 (cm3/cm)
100 ) 100
+ KQTNan 3 (cm3/cm) A

—— Luu lugng tran (cm3/cmis)
A
50 { 50
s ﬂ
b y L ]

0 mAR A,

0 2 4 6 8 10 12
uT

@y

Lugng nuée tran tich liy Q (cm3/cm)
Luu lwgng nwéc tran q (cm3/emis)

Hinh 6. So sanh lwgng nude tran qua dé do song

Trén hinh 6 trinh bay so sanh giita s6 liéu thuc
do trén mang song va két qua thi nghiém sb dbi véi
lwgng nude tran tich luy theo timg con séng. Puong
lién nét dam 13 luong nude tran tich luy tinh ty dong
tur thi nghiém 6. Cac chdm roi rac 1a Iwong nudce
tich luy (cong don cac ca nude lai theo thr tu ting
dan) cua ba 1an thi nghiém va trung binh cong cua
ca ba lan d6. Ta thiy, v6i cung diéu kién thi nghiém,
ban than cac thi nghiém vat Iy cho cac két qua luong
nude tran ciing rdt phan tan, dic biét 1a thoi diém
ban dau, sau do thi két qua c6 vé cling tiém can dén
hoi tu gia tri. Piéu ndy ciing kha phl hop véi dao
dong song toi do dugce trong mang vat 1y. Nhu trinh
bay ¢ trén, do c6 su tdng muc nudc trung binh &
thoi diém ban dau do séng dai tao ra boi bang tao
s6ng nén su chénh léch nay d 1am cho két qua song
tran bi phan tan ngay ca ddi v6i cac thi nghiém vat
ly so véi nhau vi ban than séng tao ra tir bang tao
s6ng khdng phai hoan toan gidng nhau giita cac lan
thi nghiém. Mic du sai l&ch 1a rat nho nhung két qua
song tran kha phan tin. Diéu ndy khing dinh tinh
phi tuyén rét cao ciia qua trinh song tran va lam cho
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viéc c¢6 duoc mod phong sb phi hop voi thi nghiém
vat 1y cho séng tran 1a diéu khong hé dé dang. Tir
hinh 6 ta thay ddi v6i két qua thi nghiém sb, luong
nude tran ban dau hoi nho hon két qua do dac nhu
nam trong pham vi dao dong cua ba lan thi nghiém
vat 1y va tiép can gia tri trung binh cua thi nghiém
vat Iy & mot s6 diém. Sau d6 két qua thi nghiém s
¢6 cao hon két qua thi nghiém vat 1y déi chiit nhung
cudi cung khi song d4 6n dinh, khong con tac dong
manh cta séng dai trong mang séng Vvat 1y thi ca ba
két qua thi nghiém vat Iy va thi nghiém sé déu hoi tu
va chum khit nhau. Két qua ndy that tuyét voi, n6
cho ta tin tuong kha nang mo phong phi tuyen cao
cia mod hinh toan dbi voi bai toan song dd, song
tran va trong diéu kién dé chan song hon hop kha
thuc té. Nhu thé, mang song sé khong chi c6 kha
ning thyuc hién thi nghiém sé cho nhimg diéu kién
phi tuyén phtic tap ciia séng ma con cd thé cho
nhitng két qua kha tot dé tham khao cho céc thiét
ké cong trinh.

Ngoai ra, trén hinh 6 con trinh bay luu lugng
tac thoi caa song tran qua cong trinh tir két qua thi
nghiém s6 (xem duong manh bién d6i phic tap trén
hinh 6).

KET LUAN

Viéc xay dung thanh céng mang séng sé va kiém
ching tét cho nhung truong hop thi nghiém phuc tap
va khé thyc té ddi véi song db, song tuong tac cong
trinh (d& so sanh véi cac thi nghiém vat ly trén mang
song thuc) d&@ mo ra kha nang tng dung ciia mang
s6ng s6 cho thyuc hién cac thi nghiém song ven bo,
song tuong tac cong trinh phuc vu cho nhiéu muc
dich khac nhau. Dac biét mang séng sé s& la cong cu
t6t dé phuc vu giang day tai cac co so dao tao chuyén
nganh Hai dwong hoc, K¥ thuat bién hay Céng trinh
bién. Ngoai ra, n6 ciing s& hd trg hiéu qua cho cong
tac nghién ciu khoa hoc vé song ven by ciing nhur
nghién ctu thiét ké cong trinh chan séng.

Loi cam on: Nhom tac gia tran trong cam on su trg
gitp kinh phi ciia Quy phat trién khoa hoc va cong
nghé qudc gia NAFOSTED thong qua dé tai nghién
clru co ban mé s6 105.12-2010.08.
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APPLICATION OF A NUMERICAL WAVE CHANNEL TO
STUDY WAVES AND SEAWALL INTERACTION
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ABSTRACT: This paper presents the results of numerical experiments of waves and a combined seawall
interaction using a numerical wave channel. Firsly, the concept of numerical wave channel and the foudation
for buiding a numerical wave channel is presented. Then, the experimental conditions for both numerical
experiment and laboratory one are described. The results of the laboratory and numerical experiments were
analyzed and compared in order to ensure the validity of the numerical simulation and give a confidence in
further detail analyses of numerical results on waves and the seawall interaction. The research results showed
that the numerical wave channel had good capability in conducting numerical experiments with high
nonlinearity of waves including the wave breaking and wave overtopping processes. The comparison results
between laboratory data and numerical results showed satisfactory agreements. The sesults also revealed that
the structure of currents under wave motion was very complicated, especially in the area surrouding the
breaking point. The laboratory results showed that the wave overtopping was very nonlinear and different
among the laboratory experiments although these experiments were done in thesame experimental condition.

Keywords: Wave overtopping, seawall, numerical experiment, laboratory experiment.
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