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Tdm tat: Mdng sdng sd Id cdng eu rdt hiru ich phuc vu nghien cuu qud trinh bien dgng sdng a 
viing ven ba, tucmg tdc sdng v&i cdng trinh vd thiet ke cdc cdng trinh chdn sdng, bdo vi ba. Bdi 
bdo ndy trinh bdy cdc kit qud nghiin ciru sdng trdn vd dp lire sdng tdc ddng lin cdc dgng tudng 
bien ed miii hdt sdng khdc nhau vd hiiu qud gidm sdng trdn vd dp luc sdng tdc ddng lin cdc logi 
tudng biin ndy. Md hinh mdng sdng sd dugc kiim dinh bdng bd sd lieu thi nghiem song trdn vd 
dp lire sdng trin md hinh vat ly mdng sdng tgi Truong Dgi hoc Thiiy lgi de ddm bdo do tin cay 
vd tinh chinh xdc cua md hinh. Kit qud nghien cuu cho thdy md hinh mdng sdng sd (MSS) ddm 
bdo do chinh xdc vd tin cgy cdn thiit, thai gian tinh todn nhanh vd tiit kiem kinh phi han so v&i 
phuang phdp thi nghiem trin md hinh vat ly. 
Jix khoa: md hinh mdng sdng sd, sdng trdn, dp luc sdng, tudng dinh. 

Summary: Numerical wave flumes are very useful tools to help investigate the wave 
deformation process nearshore, wave-structure interaction as well as design wave barrier and 
shore protection structures. This paper presents study results on wave overtopping and wave 
force on various types of wave-return seawalls, with the capability of reducing overtopping and 
wave forces on these wall types. The numerical wave flume MSS-2D has been verified with the 
data set of wave overtopping and wave force, measured in the scale model of Thuyloi University 
wave flume, to ensure the credibility and accuracy of the numerical model. The result shows that 
the numerical wave flume MSS-2D is enough accurate and reliable, with fast calculation time 
and more cost-effective compared to the physical modelling method. 
Keyword: numerical wave flume, wave overtopping, M^ave pressure, wave-return seawall 
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Viet Nam ddu dang ap dung giai phap tudng 

bien dd bao ve dai ven bd. Sd lugng va quy md 

cua cac tudng bien nay la kha ldn, nhung do 

dugc xay dung qua nhidu thdi ky va do han 

che ve ky thuat, lai xay dung tai vimg thudng 

xuyen chju tac ddng ciia sdng, bao ndn tudng 

bien thudng xuyen bi hu hdng, gay anh hudng 

dang ke tdi cdng ddng dan cu ven bidn cung 

nhu gay thiet hai tdi ca sd ha tang ciia cac khu 

dd thi, du lich ven bien. Hang nam, cac dia 

phuong phai dau tu kinh phi rat ldn de sua 

chiia, xay dung lai nhiing tudng bien bi hu 

hdng nay. 

Mdt vi du didn hinh la khu du lich Dd San 

thanh phd Hai Phdng, tudng bien da dugc xay 

dung tir kha lau vdi kdt cau don gian. Ngay sat 

vdi tudng la via he, dudng giao thdng va nha 

cua. Trong didu kien tridu cudng hay cd bao, 

gid miia ddng bac muc nude dang cao va sdng 

tac ddng manh Idn tudng tao sdng ban tde cao 

bay qua tudng gay nguy hiem cho dan cu, 

phuang tien giao thdng va cac cdng trinh xay 

dung phia sau tudng. 

Bai bao nay trinh bay ket qua nghidn cuu sdng 

tran va ap luc sdng tac ddng ldn cdng trinh 

tudng dinh bang md hinh mang sdng sd 

(MSS). Md hinh MSS dugc thidt lap va kidm 

dinh dp tin cay vdi bd sd lieu do dac tu cac thi 

nghidm tren mang sdng vat ly tai Trudng Dai 

hpc Thuy lgi vdi cac dang mat cat ngang 

tudng bien dien hinh da xay dung d Viet Nam 

va kich ban sdng dai dien cho timg miia d dai 

bd bien nude ta. Kdt qua nghien cuu tren md 

hinh MSS giup lam sang td qua trinh tuang tac 

sdng vdi cdng trinh, tuang tac sdng vdi dia 

hinh d viing ven bd va giup de xuat lira chpn 

cac dang mat cat ngang tudng bien hgp ly cho 

mdi vimg mien. 

2. MO HINH MANG SONG SO 

2.1 Cac phirong trinh su- dung trong md 
hinh mang song so 

Md hmh MSS dugc xay dung tir he phuang 

trinh Navier-Stokes cho chat long khdng nen. 

Do vide xay dung mang song chi quan tam den 

hai chieu: chidu theo phuang truydn sdng (true 

x) va chidu thang dung (true z) nen d day bd 

qua chieu vudng gdc vdi phuong truyen sdng 

de tiet kiem thdi gian tinh toan ciing nhu tai 

nguyen bd nhd may tinh. He phuang trmh 2 

chieu dugc viet nhu sau: 

• Phuang 
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Trong do: t la thdi gian, x va z la cac toa do va D„ Dz la cac he so suy giam nang lucmg 

ngang va dirng; u, w la eac thanh phan van toe 
theo phuong ngang va phuong dirng; p la mat 
do chat long; p la ap sujt; Ve la he s6 nhot 
dong hoc (tong ciia nhat phan tir va nhdt r6i); 
g la gia t6e trpng trutmg; q la s6 hang ngu6n; 
q„, q„ la nguon dong luong theo phuomg x va z 

theo phuong x va z. 

Chi tiSt v^ CO sd thuat toan ciia mo hinh MSS 

xem tai [3]. 

2.2 c i u triic mo hinh mang song s8 

De thuan tien trong qua trinh sir dung mo 
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hinh mang sdng sd de tinh toan, cau true cua 
md hinh dugc chia ra thanh cac cac phan 
chinh sau: 

- Wave Channel Inputs: dimg de thidt lap kich 
thudc mang sdng, cac dang cdng trinh rdng, 
cdng trmh dac trong mang sdng. 

- Input Waves Condition: dimg de thidt lap 
cac dieu kien ve sdng de dua vao tinh toan, 
bao gdm: kidu sdng (deu hay khdng deu), 
thdi gian tinh toan sdng, vi tri ngudn tao 
sdng trong mang. 

- Output Wave Gauges: dung de thidt lap vj tri 
cac dau do sdng, vi tri do sdng tran, kich thudc 
mien xuat ra ket qua tinh toan vd van tdc ddng 
chay, ap suat sdng, dao ddng mat nude. 

- Save Wave Channel: dimg dd luu lai cac thidt 
lap trong md hinh mang sdng 

Run Experiment: chay chuang trinh mang 
sdng vdi cac dieu kien da thiet lap. 

3. KET QUA VA THAO LUAN 

3.1 Cac kich ban tinh toan 

De tinh toan sdng tran va ap luc sdng tac dgng 
ldn tudng bien cac mui hat, danh gia hieu qua 
lam vide ciia timg loai tudng va de xuat lira 

chgn dugc loai tudng bidn phii hgp vdi vimg 
mien, de tai nghidn cuu ma sd TD 145-17 da 
xay dung cac kich ban tinh toan cho 4 loai 
tudng bien dien hinh d Viet Nam vdi 3 kich 
ban sdng, dai didn cho vimg mien va dai dien 
cho thdi ky gid miia Ddng Bac va gid miia Tay 
Nam. Cac dang tudng bidn nay bao gdm: 

- Tudng dung don gian lien khdi khdng cd md 
nhd va cd md nhd, dai dien cho cac dang 
tudng bien da xay dung d Bac Bg, vi du nhu 
tai Dd Son, Hai Phdng 

- Tudng dung hdn hgp khdng cd md nhd va cd 
md nhd: dai dien cho cac dang tudng bien da 
xay dyng d Bac Trung Bd, vi du nhu tai bai 
bien Thien Cam, Ha Tmh 

- Tudng bac thang khdng cd md nhd va cd mo 
nho: dai dien cho kieu tudng bidn da xay dung 
tai bai bidn Cira Tiing, Quang Tri 

- Tudng mat cong khdng cd md nhd va cd md 
nhd: dai dien cho kieu tudng bidn da xay dung 
d thanh phd Nha Trang, Khanh Hda. 

Trong khudn khd cua bai bao nay, md hmh 
mang sdng sd dugc thuc hien dd tim hieu 
tuang tac giiia sdng va hai loai tudng: bac 
thang va mat cong. 

Hinh 1: Tuang bdc thang ed md nho Hinh 2: Tuang mat cong ed md nhd 
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Dieu kien sdng: nghien cuu da lira chgn 3 kich 
ban sdng dai dien cho 2 thdi ky gid miia ddng 
bac va thdi ky gid miia tay nam va cho khu 
vuc bd bien Nam Trung Bd dd md phdng. 

a) Kich ban sdng 1: //s= 18 cm va r - 2 s. 

b) Kich ban sdng 2: H^^ 17 cmvaT^ 1,6 s. 

c) Kich ban sdng 3: /fs = 16 cm va T ̂  1,5 s. 
Mang sdng dugc thidt lap vdi kich thudc 
tuong tu nhu mang sdng tai Phdng thi 
nghiem thuy luc tdng hgp cua Trudng Dai 
hgc Thiiy lgi. Cac kich thudc chi tiet xem tai 
Hmh 3. 

Hinh 3: Kich thu&c mdng sdng 

3.2 Ket qua so sanh giva thi nghiem vat ly 
va mang song so 

Bk danh gia do tin cay ciia md hinh MSS, 
nghien cuu da tien hanh so sanh cac kdt qua 
md phdng tren md hinh MSS vdi cac ket qua 
thi nghidm tren md hinh vat ly mang sdng. 
Cac thdng sd thidt lap cho md hinh MSS la 
tuong tu nhu trong md hinh vat ly mang sdng, 

bao gdm: kieu tudng dung dan gian lidn khdi 
khdng cd md nhd, dp sau nude d ^ 10 cm, 
chidu cao sdng H= \0 cm, chu ky sdng T = 
1,2 s. Tien hanh trich xuat chieu cao sdng tren 
md hinh MSS tai cac vi tri dat dm do sdng 
trong md hinh vat ly mang sdng dd kiem tra 
dp tm cay cua md hinh. 

- M ^ » 4 n c f d 

ThM (ton Mi6nc thOrncuy^n ( l / n 

Hinh 4: Kit qud so sdnh dao ddng sdng tgi ddu do WG6 
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Hinh 4 trinh bay kdt qua so sanh chieu cao 
sdng giiia md hmh MSS vdi md hinh vat ly 
tai vj tri dat dau do sdng WG6 la dau do gan 
cdng trinh nhat. Dp chinh xac cua kdt qua tinh 
toan tir md hinh so vdi sd lieu thyc do dupe 
danh gia bang sai sd trung bmh quan phuang 
(RMSE). Tai diu do WG6 la RMSE = 0,008 
m; cho thay dao ddng sdng giiia md hinh 
mang sdng sd va md hinh vat ly kha tuang 
ddng. Tai thdi didm ban dau cd mdt sd su sai 
khac dang ke, nguydn nhan la do phuang 
phap phat sinh sdng tang dan giira thi nghidm 
vat ly va md hinh mang sdng sd cd su khac 
nhau. Tuy nhien, sau khi dn dinh thi dao ddng 
sdng giiia md hinh vat ly va md hinh mang 
sdng sd tuang ddng vd dp cao va pha. Nhu 
vay ket qua nay cho phep sir dung md hinh 
mang sdng sd de nghidn cuu va tinh toan cho 
cac kjch ban khac nhau. 

3.3 Ket qua tinh toan sdng tran tren md 
hinh MSS 

Tren ca sd cac kjch ban thiet lap ve dieu kien 
dang tudng dinh, dieu kien sdng va didu kien 
vd mang sdng, tien hanh tinh toan va dua cac 
kdt qua ve lupng sdng tran va ap luc sdng tac 
dgng len cdng trinh. Trong ba kich ban tinh 
toan da neu d muc 3.1, chi cd kich ban sdng 1: 
//s ^ 18 cm va r ^ 2 s la cho kdt qua cd sy xuat 
hien sdng tran nen bai bao se tap trung trinh 
bay va danh gia cac ket qua cua kich ban nay. 

Vdi kieu tudng bac thang cd md nhd va khdng 
cd md nhd qua trinh lan truyen sdng khdng cd 
su khac khi di qua cdng trinh dan ddn luu 
lugng tran qua cdng trinh khdng chenh lenh 
nhieu giiia hai loai tudng. 

Vdi kieu tudng mat cong cd md nhd va khdng 
cd md nhd, qua trinh lan truyen sdng qua 
cdng trinh cd su khac biet kha ldn. Khi sdng 
truyen den cdng trinh tudng cong cd md nhd 
sdng sc bj hat lai, lam cho lugng sdng tran 

qua cdng trmh kha nhd, trong khi vdi cdng 
trinh tudng cong khdng cd md nhd sdng 
truyen den cdng trinh va tidp tuc vugt qua 
cdng trinh lam cho luu lugng tran vdi dang 
cdng trinh nay kha ldn. 

Kdt qua tinh toan lugng sdng tran ddi vdi 
trudng hgp tudng bac thang va tudng cong cd 
mui hat va khdng cd mui hat dugc thd hien d 
Bang 1 vaHinhS. 

Bang 1: Liru lu-cmg tran trung binh 
theo thdi gian 

TT 

1 

2 

3 

Cdng trinh 

Tudng bac thang 
cd miii hat 

Tudng bac thang 
khdng cd miii hat 

Tudng cong cd 
miii hat 

Luu lugng tran 
trung binh 
(cmVcm/s) 

3,00 

3,60 

0,83 

Hinh 5: Qud trinh liru luang trdn 
theo thai gian 

Kdt qua tinh toan ap lire sdng tac ddng len 
cdng trinh ddi vdi trudng hgp tudng bac thang 
cd miii hat va khdng cd mui hat dugc thd hien 
d Hinh 6; ddi vdi trudng hop tudng cong cd 
mui hat va khdng cd mui hat - dugc the hien d 
Hinh 7. 
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Hinh 6: Biiu do phdn bd dp sudt sdng 

len tuang bdc thang 

Duong liin net: tu&ng cd mui hdt; 
du&ng diet net: tu&ng khdng mdi hdt 

1000 N/m^ 

Hinh 7: Bieu dd phdn bd dp sudt song lin tuang cong. 
Du&ng lien net: tuang cd miii hdt; duang dut net: tu&ng khdng mui hdt 

Tren ca sd kdt qua tinh toan sdng tran va ap 

luc sdng tac ddng len cac dang tudng dinh cd 

the thay rang: 

Lugng sdng tran trong trudng hgp tudng 

dinh c6 mui hat nhd hem so vdi tudng dinh 

khdng cd miii hat. 

- Sdng cd tac dgng manh nhat den phan chan 

cua tudng dinh trong ca hai trudng hgp cd va 

khdng cd miii hat. Ap luc sdng trong trudng 

hgp tudng dinh cd miii hat ldn han so vdi 

tudng dinh khdng cd miii hat. 

- Trong 4 dang tudng dinh thi tudng dinh mat 

cong cd miii hat la loai tudng cd kha nang 

giam sdng tran hieu qua nhat, thdi diem bat 

diu tran cung mudn hon so vdi cac dang cdng 

trmh cdn lai. 

6. KET LUAN 

Ket qua nghien cuu 4 dang tudng bien cd ket 

cau mui hat khac nhau cho thay sdng tran va ap 

luc sdng len tudng bidn mat cong cd md nhd cd 

hieu qua giam sdng tran ldn nhat tuy nhien ap 

luc sdng tac ddng len dang cdng trmh nay lai la 

Idn nhat. Do dd, viec lya chgn loai cdng trinh 

cho phii hgp vdi tirng khu vyc can phai xem xet 

ca hai khia canh la kha nang giam sdng va kha 

nang chiu ap lye. Vide sir dung md hinh mang 

sdng sd de nghien cim, tinh toan sdng tuang 

tac cdng trinh dac biet la sdng tran va ap luc 

sdng tac ddng len cdng trinh da cho kdt qua 

tucmg ddi chinh xac so vdi md hinh vat ly. 

Nhu vay md hinh mang sdng sd cho phep cac 

nha nghien cuu dua ra dugc cac danh gia mdt 

each nhanh chdng, hieu qua va tidt kidm vd 

kinh phi cung nhu thdi gian hon so vdi cac 

phuang phap khac. 
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LUI CAM ON vu xay dung eong trmli bao ve bet dao va bor 
cac khu do thi va khu du Uch ven bien", IVla so 
TD145-17. 

Nhom tac gia tran trpng cam on sir ho trg ciia 
De tai khoa hpc va cong nghe "Nghien cim che 
tao cau kien tuong bien co miii hat song phuc 
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