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NGHIEN CUU SONG TRAN VA AP LUC SONG
TAC PONG LEN TUONG BIEN CO MUI HAT SONG
BANG MO HINH MANG SONG SO

Lé Dirc Diing

Vién Nghién citu Bién va Hai ddo
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Trung tdm Ky thudt Bién va Phat trién Cang
Nguyén Quang Chién

Khoa Ky thudt Bién

Tém tit: Mdng song sé la cong cu rdt hitu ich phuc vu nghién ciru qud trinh bién dang song ¢
viing ven bo, tiwong tdc séng véi cong trinh va thiét ké cdc cong trinh chan séng, bao vé bo. Bai
bdo nay trinh bay cdc két qua nghién ciru séng tran va dp lec séng tac déng lén cac dang twong
bién cé miii hdt séng khdc nhau va hiéu qua gidm song tran va dp luc song tac dong lén cdc loai
twong bién nay. M6 hinh mdng séng sé dwoc kiém dinh bang b sé liéu thi nghlem song tran va
ap lyc song trén moé hinh vat ly mang song tai Truong Pai hoc Thiy loi dé dam bao do tin cay
va tinh chinh xdc ciia mé hinh. Két qud nghién cieu cho thdy mé hinh mdang song sé6 (MSS) ddam
bdo dg chinh xdc va tin cdy can thiét, thoi gian tinh todn nhanh va tiét kiém kinh phi hon so véi
phuwong phap thi nghiém trén mo hinh vat [y.

Tir khod: mé hinh méang song sé, séng tran, dp luc séng, twong 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.
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1. MO PAU

Tinh toan md phong bién dang song & ving
ven bd va tuong tic song véi cong trinh bién
1a vin dé kho va co ¥ nghi thuc tién cao, gitp
thiét ké va lua chon két cAu va dang mat cat
ngang (MCN) phu hop cho cic cong trinh bién
noi chung va cho cic tuong bién noéi riéng.

Ngay nhén bai: 01/10/2019
Ngay thong qua phan bién: 15/10/2019
Ngay duyét dang: 16/10/2019

Nghién ctru danh gia dinh lugng song tran va
ap luc song tac dong 1én tudong bién c6 mili hét
la co s& quan trong dé lwa chon céc dang MCN
phu hop cho tirng khu vuc.

Viét Nam c6 dudng bd bién dai hon 3260 km,
tap trung nhiéu thanh phd, khu d6 thi, khu du
lich nghi dudng ven bién. Hau hét cac thanh
phd, khu d6 thi, cac khu du lich ven bién &
Viét Nam déu dang ap dung giai phap tuong
bién dé bao vé dai ven bo. S6 lugng va quy md
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clia cac tudng bién nay 1a kha 16n, nhung do
dugc xdy dyng qua nhiéu thoi ky va do han
ché vé k¥ thuat, lai xay dung tai vung thuong
xuyén chiu tac dong cua song, bao nén tuong
bién thudng xuyén bi hu hong, gy anh hudng
dang ké t6i cong dong dan cu ven bién ciing
nhu gay thiét hai tdi co s¢ ha tﬁng cua cac khu
d6 thi, du lich ven bién. Hang nam, cac dia
phuong phai du tu kinh phi rat 16n dé sira
chita, xay dung lai nhitng tuong bién bi hu
hong nay.

Mot vi du dién hinh la khu du lich D6 Son
thanh phd Hai Phong, tudng bién da duoc xay
dung tir kha 1au véi két cdu don gian. Ngay sat
voi tuong 13 via he, duong giao thong va nha
ctra. Trong diéu kién triéu cuong hay c6 bio,
gi6 mua déng bic muc nudc dang cao va song
tac dong manh 1én tuong tao song bin toe cao
bay qua tuong gy nguy hiém cho dan cu,
phuong tién giao thong va cac cong trinh xay
dung phia sau tuong.

Bai bao nay trinh bay két qua nghién ciru song
tran va ap luc song tac dong lén cong trinh
tuong dinh bang mdé hinh méang séng sb
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(MSS). M6 hinh MSS dugc thiét 1ap va kiém
dinh db tin cdy voi bo sb liéu do dac tir cac thi
nghi¢m trén mang song vat ly tai Truong Dai
hoc Thuy lgi voi cic dang mit cit ngang
tuong bién dién hinh di xay dung ¢ Viét Nam
va kich ban séng dai dién cho ting mua ¢ dai
bd bién nude ta. Két qua nghién ctru trén mo
hinh MSS gitp 1am sang t6 qua trinh tuong tac
song voi cong trinh, tuong tac song voi dia
hinh & ving ven bd va giup dé xuat lwa chon
cac dang mit cit ngang tudng bién hop 1y cho
mdi viing mién.

2. MO HINH MANG SONG SO

2.1 Cac phuwong trinh sir dung trong mo
hinh mang séng s6

M6 hinh MSS dugc xdy dung tor hé phuong
trinh Navier-Stokes cho chét 1ong khong nén.
Do viéc xay dung mang song chi quan tim dén
hai chiéu: chiéu theo phuong truyén séng (truc
x) va chiéu thing ding (truc z) nén & diy bo
qua chiéu vudng goc v6i phuong truyén song
dé tiét kiém thoi gian tinh toan ciing nhu tai
nguyén b nhé may tinh. H¢ phuong trinh 2
chiéu duoge viét nhu sau:

e Phuong trinh bdo toan dong lugng trong hé Navier-Stokes
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Trong do: t 1a thoi gian, x va z la cac toa do
ngang va dimg; u, w 1a cac thanh phan van tdc
theo phuong ngang va phuong ding; p 1a mat
do chit léng, p 12 4p sudt; ve 13 hé sb nhot
dong hoc (tong cua nhot phan tu: va nhot r01)
g 1a gia toc trong truong; q 1a sd hang ngudn;
Qu, qw 12 ngudn dong lugng theo phuong x va z
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va Dy, D, 1a cac hé sb suy giam ning luong
theo phuong x va z.

Chi tiét vé co s& thuat toan cia md hinh MSS
xem tai [3].

2.2 Cau tric m6 hinh mang séng so

Dé thuan tién trong qua trinh sir dung mod
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hinh mang séng s6 dé tinh toan, cau tric ctua
mo hinh dugc chia ra thanh cac céc phan
chinh sau:

- Wave Channel Inputs: dung dé thiét lap kich
thuGc mang séng, cic dang cong trinh rong,
cong trinh ddc trong mang song.

- Input Waves Condition: ding dé thiét lap
cac diéu kién vé song dé dua vao tinh toan,
bao gom: kiéu song (déu hay khong déu),
thoi gian tinh toan song, vi tri ngudn tao
song trong mang.

- Output Wave Gauges: ding dé thiét 1ap vi tri
cac dau do song, vi tri do song tran, kich thudc
mién xuét ra két qua tinh toan vé van téc dong
chdy, ap suat song, dao dong mat nudc.

- Save Wave Channel: ding dé luu lai cac thiét
lap trong md hinh mang song

- Run Experiment: chay chuong trinh mang
song véi cac diéu kién d thiét lap.

3. KET QUA VA THAO LUAN

3.1 Cac kich ban tinh toan

Pé tinh toan song tran va ap luc song tac dong
1én tudng bién cac miii hat, ddnh gid hi¢u qua
lam viéc cua tung loai tuong va dé xuat lya
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Hinh 1: Tuwong bdc thang c¢é moé nhé
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chon dugc loai tudng bién phii hop véi ving
mién, dé tai nghién ctu ma s6 TD 145-17 da
xay dung cac kich ban tinh todn cho 4 loai
tuong bién dién hinh ¢ Viét Nam véi 3 kich
ban séng, dai dién cho ving mién va dai dién
cho thoi ky gi6 miia Pong Bic va gié mua Tay
Nam. Céc dang tudng bién niy bao gdm:

- Tuong dimg don gian lién khdi khong c6 md
nhoé va c6 md nhod, dai dién cho cac dang
tuong bién di xay dung & Béic B0, vi du nhu
tai DO Son, Hai Phong

- Tuong dimg hdn hop khong c6 mb nhd va co
md nho: dai dién cho cac dang tudng bién da
xdy dung ¢ Béc Trung B9, vi du nhu tai bai
bién Thién Cam, Ha Tinh

- Tuong bac thang khong c¢6 mb nhd va c6 md
nhd: dai dién cho kiéu tuong bién da xdy dung
tai bai bién Cira Tung, Quang Tri

- Tudng mat cong khong c6 md nhd va c6 md
nhd: dai dién cho kiéu tuong bién da xdy dyung
& thanh phd Nha Trang, Khanh Hoa.

Trong khuon khd cia bai bdo niy, mo hinh
méang séong s6 duogc thyc hién dé tim hiéu
tuong tac gilra song va hai loai tuong: bac
thang va mat cong.
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Hinh 2: Tuong mdt cong cé mé nhé
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Diéu kién song: nghién cuu da lya chon 3 kich
ban song dai di¢n cho 2 thoi ky gié6 mua dong
bic va thoi ky gi6 mua tdy nam va cho khu
vie bo bién Nam Trung Bo dé mé phong.

a) Kichbanséng 1: Hs=18cmva T=2s.

b) Kich ban séng 2: Hs=17cmva T=1,6s.

CONG NGHE

c¢) Kich banséng 3: Hs=16cmva T=1,5s.

Mang séng duge thiét 1ap véi kich thudce
twong ty nhu mang song tai Phong thi
nghiém thuy luc tong hop cta Trudng Pai
hoc Thuy loi. Cac kich thude chi tiét xem tai
Hinh 3.

MAY TAO SONG

Hinh 3: Kich thuéc mang song

3.2 Két qua so sanh giira thi nghiém vat Iy
va mang soéng so

Pé danh gia do tin cay cia mo6 hinh MSS,
nghién ctru da tién hanh so sanh cac két qua
md phong trén md hinh MSS véi cac két qua
thi nghi€ém trén moé hinh vat 1y méang song.
Céc thong sb thiét 1ap cho mo hinh MSS 1a
tuong tu nhu trong mé hinh vat Iy mang song,

bao gdom: kiéu twdong dimg don gian lién khi
khong co md nhod, d6 sau nudec d = 70 cm,
chidu cao song Hs = 10 cm, chu ky song T =
1,2 s. Tién hanh trich xuét chiéu cao song trén
mo hinh MSS tai cac vi tri dit dau do song
trong mo hinh vat 1y mang song dé kiém tra
do tin cdy ctia m6 hinh.
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Hinh 4: Két qua so sanh dao déng séng tai dau do WG6
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Hinh 4 trinh bay két qua so sanh chiéu cao
song gitta m6 hinh MSS v6i md hinh vat ly
tai vi tri dat dau do song WG6 1a dau do gan
cong trinh nhat. Do chinh xac ciia két qua tinh
toan tir mod hinh so véi s6 liéu thuc do duoc
danh gia bang sai s trung binh quan phuong
(RMSE). Tai dau do WG6 1a RMSE = 0,008
m; cho thidy dao dong séng giita md hinh
méang song sb va mo hinh vat 1y kha tuong
dong. Tai thoi diém ban dau c6 mot sb su sai
khac dang ké, nguyén nhan 1a do phuong
phap phat sinh song ting dan giira thi nghiém
vat Iy va mo hinh mang séng s6 c6 sy khac
nhau. Tuy nhién, sau khi 6n dinh thi dao dong
song gitra md hinh vat ly va mé hinh mang
song sd twong dong vé do cao va pha. Nhu
vay két qua nay cho phép sir dung mé hinh
méng song s6 dé nghién ctru va tinh toan cho
cac kich ban khac nhau.

3.3 Két qua tinh toan séng tran trén mé
hinh MSS

Trén co so cac kich ban thiét 1ap vé diéu kién
dang tuong dinh, diéu kién song va diéu kién
vé mang song, tién hanh tinh toan va dua céc
két qua vé lugng séng tran va ap luc song tac
dong lén cong trinh. Trong ba kich ban tinh
toan da néu ¢ muc 3.1, chi ¢o6 kich ban song 1:
Hs=18 cmva T=2 s la cho két qua c6 su xuét
hi¢n song tran nén bai bao s€ tap trung trinh
bay va danh gia cac két qua cua kich ban nay.
Véi kiéu tuong bac thang ¢ md nhd va khong
¢6 md nhd qua trinh lan truyén séng khong co
su khic khi di qua cong trinh din dén luu
lugng tran qua cong trinh khong chénh lénh
nhiéu giira hai loai tuong.

Véi kiéu tuong miat cong ¢6 mb nhod va khong
c6 md nhd, qua trinh lan truyén séng qua
cong trinh c6 su khac bi¢t kha 16n. Khi song
truyén dén cong trinh tuong cong cé md nhd
song s€ bi hét lai, 1am cho lwgng song tran
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qua cong trinh kha nhd, trong khi véi cong

trinh tuong cong khong cd modé nhd soéng
truyén dén cong trinh va tiép tuc vuot qua
cong trinh lam cho luu lugng tran véi dang
cong trinh nay kha 16n.

Két qua tinh toan lwong séng tran dbi véi
truong hop tudng bac thang va tuong cong cod
miii hit va khong c6 miii hit dugc thé hién &
Bang 1 va Hinh 5.
Bang 1: Luu lwgng tran trung binh
theo thoi gian

Luu lugng tran
TT Cong trinh trung binh
(cm®/cm/s)
Tuong bac than,
|| Tons bacihang 3,00
¢6 mui hat
Tuong bac than,
p | Tome bac thang 3,60
khong c6 miii hat
Tuodng cong co
3 | NS Cong 0,83
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Hinh 5: Qua trinh luu luong tran
theo thoi gian

Két qua tinh toan ap lyc séng tac dong lén
cong trinh ddi voi trudng hop tudng bac thang
c6 mili hat va khong c6 miii hit dwoc thé hién
& Hinh 6; d6i voi trudng hop tudng cong cd
miii hit va khong c6 mili hat — dugc thé hién &
Hinh 7.
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Hinh 6: Biéu do phén bé dp sudt séng
lén twong bdc thang
Puong lién nét: twong cé miii hat;
dwong dirt nét: twong khong miii hdt

1000 N/m?

Hinh 7: Biéu do phén bé dp sudt séng 1én twong cong.
Duong lién nét: twong co miii hat; dwong dut nét: twong khong miii hat

Trén co s& két qua tinh toan séng tran va ap
luc song tac dong 1én cac dang tuong dinh cod
thé thiy rang:

- Luong soéng tran trong trudong hgp tuong
dinh c6 miii hat nho hon so véi tuong dinh
khong c6 miii hit.

- Song c6 tac dong manh nhat dén phan chin
ctua tudong dinh trong ca hai truong hop cod va
khong c6 miii hit. Ap luc song trong truong
hop tudng dinh ¢ miii hit 16n hon so véi
tuong dinh khong c6 miii hit.

- Trong 4 dang tudng dinh thi tuong dinh mat
cong c¢6 miii hat 1a loai tuong co kha ning
giam song tran hiéu qua nhit, thoi diém bat
dau tran cling mudn hon so véi cac dang cong

trinh con lai.

6. KET LUAN

Két qua nghién ctiru 4 dang tuong bién c6 két
cau miii hat khac nhau cho thiy song tran va ap
lyrc song 1én tudng bién mit cong c6 mb nhéd co
hiéu qua giam song tran 16n nhét tuy nhién ap
luc song tac dong 1én dang cong trinh nay lai la
16n nhét. Do d6, viéc lua chon loai cong trinh
cho phu hop véi timg khu vuc cin phai xem xét
ca hai khia canh 1a kha ndng giam song va kha
nang chiu ap luc. Viéc sit dung mo hinh méang
song s6 dé nghién ciru, tinh toan séng tuong
tac cong trinh dac biét 1a song tran va ap luc
song tac dong 1én cong trinh da cho két qua
tuong ddi chinh xic so v6i mo hinh vat 1.
Nhu vy mé hinh mang song so cho phép cac
nha nghién ctru dua ra dugc cac danh gid mot
cach nhanh chéng, hi€u qua va tiét kiém vé
kinh phi cling nhu thoi gian hon so voi céac
phuong phép khac.
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LOI CAM ON vu xay dung cong trinh bao vé€ bo dao va bo
cac khu db thi va khu du lich ven bién”, M s6
TD145-17.

Nhoém tac gid tran trong cam on su hd tro cta
beé tai khoa hoc va cong nghé “Nghién ctru ché
tao cau kién tuong bién c6 mili hat song phuc
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