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GIAM SONG KET CAU RONG O PONG BANG SONG CUU LONG
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Tém tat: Bai bdo nay danh gid kha ndng trao doi tram tich lo limg ciia cdc cong trinh dé giam song két
cdu rong da dwoc dp dung & ving bo bién Pong bang séng Cieu Long. Ba két cau dwgce danh gid, bao gom
két cau xop rong (Pé coc ly tam doé da héc, CMD), dé giam séng than rong duc 16 hai mdt (TC1, DRT/VTC),
va de giam song twong mai nghiéng ho chan (CWB45). Trong nghién ciru nay, mé hinh FLOW3D duoc dp
dung dé phan tich cau triic dong chay theo phwong thang dimg ¢ vi tri phia trude va sau cdc dang két cau.
Mo hinh vat Iy trong cdc thi nghzem mang Song dzw’c si dung dé danh gia tac dong ciia két cdu doi voi sw
trao doi tram tich. Két quad cho thay, cdc két cau xop rong, de giam song than rong, tuong nghiéng ho chan
¢6 kha ndng trao doi moi truong tot. Pé giam séng than rong duc 16 (TCI & DTR/VTC) co loi thé khac
biét trong viéc tzch tu tram tich min phla sau cong trinh. Vi vdy, cdc logi dé giam séng két cdu rong c6 kha
nang trao doi tram tich min dwoc khuyén khich ap dung nham hé tro bim cdt hat min tich tu phia sau dé
gidm séng, tao diéu kién thudn loi cho viéc phuc hoi rirng ngdp man, tang cwong da dang sinh hoc va cdi
thién hé sinh thdi ven bién.

Tir khoa: Dé giam séng két cau xop rong, dé giam song than rong duc 16 hai mat, trao déi tram tich lo
liing, thi nghiém vt 1y, méng séng, dong bang song Ciru Long

Summary: This paper evaluated the exchange capacity of suspended sediments of porous/hollow
breakwaler constructions, which has been gpplied in the coastline of the Mekong Delta. Three
construction structures were evaluated, including porous structure (Pile-rock breakwatler), two-sided
perforated hollow breakwater (TC1, DRT/VTC), and Curtain breakwater (CWB45). In this research,
the most recent CFD of FLOWS3D technology is used fo provide a detail approach in analyzing the
Iinteraction between waves and structures, providing vertical profile wave-induced current in front
and behind structures. The physical modeling in wave flume experiments was employed fo assess
the impact of structure on sediment transport. The results show that the hollow porous structures,
hollow breakwater, open-legged inclined walls have good environmental exchange capacity. It was
also found that the perforated hollow breakwater (TC1 & DTR/VTC) has a distinct advantage in
accumulating fine sand and mud behind the construction. Therefore, applying these types of hollow
structures for wave reduction and mud exchange is recommended to restore alluvium behind the
breakwaters, creating favourable conditions for mangrove forest restoration, biodiversity

enhancement, and improving coastal ecosystems.

Keywords: Porous/hollow breakwaters, suspended sediment exchange, physical experiments, wave tank,
Mekong Delta Coastal Area
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1. PAT VAN PE

X6i 16 bo bién di dién ra trén quy mé 16n va
muc d§ ngay cang nghiém trong tai khu vuc ven
bién PBSCL. Hién twong ndng 1én toan cau,
bing tan, muc nudc bién tiép tuc ting s& khién
DBSCL cang d& bi ton thuong. Dé bao vé su
toan ven ciia ving dong bang rong 16n nay doi
hoi cac giai phip mang tinh bén vimg, khoi
phuc dai rig ngap man dé thiét 1ap lai hé thong
bao vé tur nhién dugc coi 1a mot hudng di bén
vitng thich tmg vé6i bién d6i khi hau cho 744 km
bo bién & PBSCL. Cac phuong phép tiép can
dya trén hé sinh thai nhdm bdo vé b bién khoi
x6i 16 bang cach duy tri cac hé sinh thai ven bo
phat trién khoe manh nén dugc vu tién mo rong.
O nhitng khu vure x6i 16 nghiém trong noi vanh
dai ring ngdp man da bi phd huy, viéc phuc hoi
chi co thé thyc hién sau khi nang lugng song toi
bo bi suy yéu, tram tich hat min dugc tich tuy,
moi truong nudc duge luu thong duy tri moi
truong song ty nhién cho céac loai sinh vat. Thuc
té & DPBSCL cho thay cac giai phap cong trinh
bao vé viing ven bo thuong 1a cic giai phap cap
bach, viéc nghién ctru chlrc ndng cua cong trinh
hd tro duy tri hé sinh thai ven bd con nhiéu bo
ngo.

2. KHU VU'C NGHIEN CUU

PBSCL nam trong khu vyc cén xich dao nong
am va khi hau chiu anh huong 1o rét cua giod
mua (Hordoir et al., 2006). Gié mua thinh hanh
chi phéi truong song & khu vuc bién Pong. Gi6
mua mua hé thic day cac dot song Tay Nam,
thudng 1 cac con séng ngan va c6 ning luong
thap, trong khi gi6 mua muia déng tao ra cac dot
song co chu ky dai (swells, chu ky trung binh
16m hon 8s) gay anh hudng tdi ca khu vuc phia
Pong Nam ciia DBSCL. Theo s6 liéu tai phan
tich 29 nim cia NOAA va két qua tinh toan
bang mo hinh Telemac 9 niam, song ¢ do siu
<3m khu vyc ddng bang séng Ciru Long 90%
song c6 Hs <1m va chu ky <S5s, séng ¢6 bién do
16n > 1m va chu ky dai (>8s) xuét hién véi tan

Ngay nhén bai: 04/5/2022
Ngay thong qua phan bién: 05/7/2022

suit 16n hon & khu vuc bién phia Pong cua
DPBSCL trong thoi ky gi6 miia Dong Bic. Két
qua phan tich miu trdm tich day trén nhiéu mit
cit phan bd rong khu vuc PBSCL cua dy an
LMDCZ cua Vién Khoa hoc Thuy loi Mién
Nam ciling nhu cong bd ctia Thanh, N. T., et al.,
2017 cho thay dic trung bun cat cua khu vuc
bién phia Tay la cip hat min v6i hai thanh phan
chinh 13 bun va sét (cdp hat trung binh <8
micrometer), khu vuc bién phia Pong c6 dic
trung ctia cat va bun (cap hat trung binh ~200
mircrometer). Dac trung cua loai tram tich két
dinh (bun, sét) ngoai dac diém cép hat rit min
thi n6 c6 do nhét cao (viscosity) va rat dé di
chuyén (tinh linh dong cao — high mobility).

3. PHUONG PHAP NGHIEN CUU

Mot chudi cac thi nghiém trong méang song tai
phong thi nghiém Thiuy dong lyc song bién
thudc Vién Khoa hoc Thuy lgi Mién Nam duoc
tién hanh nham danh gia kha ning trao d6i trim
tich lo Itrng cuia 4 dang cong trinh.

Kaolin dugc str dung nhiéu khi nghién ctru bun
long trong mang song do tinh tuong dong vé
dic diém luu bién (rheological) giita kaolin va
bun tu nhién, nhu Soltanpour, M. et al., 2011
nghién ctru tiéu tdn nang lugng song cua bun
long, Winterwerp J. C. et al. (1997) nghién ctru
x01 1¢ cua 16p bun long, hay nghién ctu cua
Farzin Samsami et al. (2011). Tinh tuvong dong
vé luu bién hoc cua kaolin va bun tu nhién da
duoc nghién ctru boi Sihang N. et al. (2018),
Ahmad S. et al. (2020) thong qua dic diém vé
tinh nhét-dan hdi (viscoelasticity) va trang thai
di chuyén. Trong thi nghiém nay, chung toi sir
dung mot loai kaolin dugc su dung trong linh
vuc cong nghiép, ngudn gdc phong hoa tir d4
tram tich, thanh phan chinh 13 kaolinit, mot loai
khoang chit sét voi thanh phan hoéa hoc 1a
Al3Si205(0H)a, co trong luong riéng 2.58-2.6
g/cm3, duong kinh hat trung binh la 2.8

Ngay duyét dang: 02/8/2022
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micromet. Kich thudc hat cua kaolin du nho dé
khong bi 4nh hudng béi trong luc. Tuong tac
gitta chiing chiu chi phéi boi ca luc day tinh dién.
Viéc st dung kaolin cong nghi€p gitup cho viéc
cung cép vat li€u thi nghi€ém dugc dam bdo ciing
nhu duy tri tinh ddng nhat giita cac 1an thyc hién
thi nghiém.

4. THIET LAP THi NGHIEM

M0 hinh duogc lya chon theo ti 1€ 1:7 day la ti 1€
16n nhat c6 thé thyc hién ma van dam bao cac
diéu kién tuong tu s6 Froude, dong chay roi,
kha nang ctia mang song thi nghiém cling nhu
cac diéu kién bién thi nghiém bao gém muc
nude, chiéu cao va chu ky song (P4 Vian Duong

EELGEYYO  CONG NGHE |
& nnk., 2021). Khoang cach tir muc nudc dén
dinh dé Rc=15cm tuong duong véi ngoai thuc
té 12 dé nho 1.05 m. Tham sb song duoc lya
chon dé thi nghiém 1a song khi téi trudc cong
trinh ¢ chiéu cao, chu ky 1a 0.91m, 5.5s bang
cach thiép lap song tai bién dau vao co chiéu
cao va chu ky 13 17cm, 1.89s duoc tao ra tir phd
JONSWAP. bay la song ¢ khu vuc nudce sau,
sau khi truyén qua mai ddc, song bi bién ddi do
tuong tac voi day. Két cau thi nghiém duoc lya
chon tir 3 dang dé giam song lam vi¢c hi€u qua
& PBSCL 1a: Coc ly tam d6 da hoc & Ca Mau
(CMD), dé try rong (DTR/VTC), cdu kién TC1,
két cau CWB45 duge dé xuat boi nhém nghién
ctru KIT (cong hoa LB Burc) (Hinh 1).

COC LY TAM- DA PO

Hinh 1: Céc két cdu thi nghiém

Mot luong kaolin dugc hoa vao nudc va db qua
phéu din xudng méang & ciing mot vi tri gidng nhau
giita cac thi nghiém. Ba sensor c6 tan sb ldy mau 1
s0 liéw/phit déu duoc kiém dinh, sb liéu dung dé
phén tich da loai bo offset riéng ctia mdi sensor dé
viéc so sanh dam bao tinh dong nhét dugc bd tri
nhu Hinh 2. Dé xem xét kha ning tiép nhan va giit

tram tich lo limg phia sau cong trinh, thi nghiém
bd tri theo hai cach (S1&S2) gia dinh theo hai diéu
kién vé nguon cung cap trim tich ngoai thuc té. S1
1 thi nghiém véi cach cung cép kaolin chi mot 1an
duy nht trong toan bd thi nghiém con S2 theo cach
cung cap kaolin lién tyc trong qua trinh thi nghiém.
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Hinh 2: So dé bé tri thi nghiém: TSS1&2&3:

5. KET QUA VA THAO LUAN

5.1. Vai tro ciia cong trinh trong phéan b
tram tich lo limg

S6ng sau khi lan truyén qua mai chuyén tiép bi
bién d6i do d6 sau nude thay doi, song v& lam
nang luong dinh song tai vi tri phia trude cong
trinh bi suy giam dang ké (vi tri E40-1, E40-2),
song tiép tuc suy giam khi tién vé phia mai hap
thu. Dong chay tao ra boi con song nay phan bd
theo 2 hudng chinh: hudng di vao (tién vé phia
mai hap thu) va huéng di ra (quay trd lai phia
méy tao song) nhung co tinh bat ddi xtmg (Hinh
3). Ca hoa dong chay va phan bd tan suit dong
chay déu cho thdy dong chay di ra xuat hién véi
tan suat nhiéu hon so véi dong di vio, tuy nhién
& dong di vao phan bd tan suat cua cac gia tri
van toc 16n > 0.2 m/s xuat hién nhiéu hon so véi
dong di ra, két qua thi nghiém véi kaolin cho
thdy truong hop khong c6 cong trinh, trAm tich
gitt lai & hai vi tri TSS2&TSS3 thap nhat (Hinh
4). Phan bd cua dong chay di ra c6 tan suat 16n
do hién tuong nuéc don nhung khong ¢ chd
thoat do thi nghiém thyc hién trong mang kin.

2Hz

E

4

Vi tri sensor do duc, E40: dau do dong chay

Hinh 4 biéu dién két qua d6 duc trung binh sau
khi dé ldng tai 2 vi tri phia sau cong trinh TSS2
& TSS3 theo cé 2 céach thirc lam thi nghiém S1
& S2. Két qua cho thdy do duc tai ca 2 vi tri
TSS2 & TSS3 trong truong hop khong cé cong
trinh déu thap khi so sanh véi cac truong hop
¢ cong trinh. Pidu nay cho thiy khi co cong
trinh, lugng kaolin dugc dua tir phia trudc cong
trinh, qua cong trinh va giit lai nhidu hon khi
khong c6 cong trinh. Nhu da trinh bay ¢ phan
phia trén, song lya chon lam thi nghiém c6 dac
diém vé dong chay tao ra do séng co phan bd
tan sudt di ra nhiéu hon va manh hon do dé
kaolin dugc tron 1an nho qué trinh tai lo ling
clia song (resuspension) va phan bd lai trén
khip ca méang, ca vé hai phia ciua diém do
kaolin, sau khi ldng lai thi gia tri &6 duc cta ca
3 vi tri déu kha twong dong. Cac cong trinh khac
nhau gay ra nhiing bién d6i khac nhau ciia song
(qua trinh ti€u tdn nang lugng song) phia sau
cong trinh dan dén cing mot lugng kaolin dua
vao nhung moi thi nghiém véi mdi loai cong
trinh khac nhau thi luong kaolin gitt lai khéac
nhau.
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Hinh 3: Hoa dong chay tai vi tri phia trudc va sau Vi tri dat cong trinh
(a). Phé séng (b) va phan bé tan sudt xuat dong chay (c) cho trieong hop khdng cé cong trinh
V6i Mure nwréc 65cm, s6ng chiéu cao 17cm va chu ky 1.89s tai vi tri E40-1
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Hinh 4: B¢ duc trung binh [mg/1] tai 2 sensor TSS2 & TSS3
theo cach thi nghiém S1 (a,b) va S2 (c,d)

5.2. Cac yéu to anh hwéng téi phan bd trAm  Cac nghién ctru trudc ddy da chi ra rang ddi voi
tich lo lirng

dé than rdng duc 16 2 mit thi hé sb truyén song
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qua cong trinh phu thudc vao do rdng bé mit

ctia cac loai cdu kién va twong quan giira do
rong bé mat trude va sau cla clu kién (Hee Min
Teh et al., 2012; L& Xuan Ta et al., 2019). Thi
nghiém véi cAu kién TC1 bit kin hang 16 sat day
clia mit sau céu kién (goi la TCS) cho théy hé
s6 truyén song ctua TCS thap hon 20% so v&i hé
sO truyén séng cua TCI, tirc 1a TCS giam song
t6t hon TC1. Tuy nhién két qua thi nghiém véi
kaolin lai chi ra phia sau cong trinh TCS kaolin
gitt lai & day khong 16n hon cua TCI (tai 2 vi tri
TSS2&TSS3) trong khi tai TSS1 cua TCS lai
16n hon tai TSS1 ciia TC1 cho thay kaolin con
lai & phia trude cong trinh cia TCS nhiéu hon
so voi TC1 (Hinh 5). Két qua do dong chay tai
2 vi trf trudc va sau cong trinh cho thay khi séng
TC1
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truyén qua cong trinh giam di thi dong chay tao
ra boi song ciing giam theo (Hinh 6).
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Hinh 5: Gia tri do duc [mg/1] trung binh sau
khi doi lang tai 3 vi tri TSS1, TSS2, TSS3 cua
thi nghiém véi cdu kién TC1 va TCS
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Hinh 6: Hoa dong chay cua TC1 (trai) va TCS (phai)
tai 2 vi tri phia trudc (bén dudi) va phia sau (bén trén)

5.3. Anh huéng cia dong chay sinh ra do
twong tic ciia song va cong trinh t6i phan bd

tram tich lo limg

Két qua thi nghiém véi kaolin cho thdy du coc
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ly tim d6 da hoc c6 hé sb giam song kha tdt
nhung lugng kaolin thu nhan phia sau cong
trinh cia nd tuong tu nhu cua ciu kién TC1
mic du cau kién TC1 do phan trim 13 rong ca
hai mat déu 16n nén hé sé giam song thip
(Bang 1, Hinh 4). Dé giai thich rd kha ning
trao d6i kaolin cia timg loai cong trinh ching
t6i sir dung s6 lidu dong chay tinh toan tir mo
hinh toan Flow 3D dé phan tich. S6 liéu song
do dac trong mang song thi nghi¢m duogc st
dung d¢ hiéu chinh va kiém dinh mé hinh. Két
qua kiém dinh kha t6t cho thay kha ning mo
hinh phong tuong tac song-cong trinh cia mo
hinh Flow 3D dic biét 1a véi cac cau kién than
r6ng. Két qua van tdc duoc trich xuét theo 5
tang d6 sdu tir trén mat xudng phia day tai 2
cap vi tri: cach 2m trudc va sau cong trinh
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(E40-1, E40-2) va cach 0.15cm trude va sau
cong trinh (WG51, WG61) duoc thé hién &
hinh 7. Huéng truyén soéng tir phai qua tréi.
Vector biéu thi huong va d¢ 16n cua dong

chay theo cac tdng do sdu khac nhau. Két qua
cho thay sy khac biét rd nét giita 3 dang cong
trinh, két cdu dé than rdng duc 16 hai bén
(TC1, DTR/VTC) cho phan b6 dong chay mit
khé 16n, vi tri ngay sau cong trinh cdu kién
TC1 xuit hién dong chay trung binh theo
hudng ngugc lai so voi phuong truyén song.
Coc ly tam Ca Mau khong c6 sy khac biét vé
dong chay theo dd sau 16n nhu cua hai dang
dé than rong. CWB 1a mot loai cdu kién khéc
biét hoan toan khi phan chan dé dé ho, dong
chiy day manh nhét trong toan bo cot nudc.
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Hinh 7: Vector biéu dién d¢ I6n va hwéng dong chdy trung binh tqi timg I6p @6 sdu theo
phuwong ngang (x, y) tai vi tri truoc va sau cong trinh cho cdac truwong hop cong trinh khac nhau

Ngoai ty nhién song co vai tro rat 1on trong
phan bd van chuyén tram tich trong khu vuc
nudc nong ven bo. Song lam tai lo limg trAm
tich (resuspension) va dong chay tiép tuc van
chuyén tram tich (dong chay tong hop cia song,
thuy triéu, dong hoan luu ...). Trong diéu kién

thi nghiém song téi trude cong trinh cod budce
song ~6m c6 dic diém cua song nudc nong
(shallow water wave), do sau nudc ¢ day la
25cm (nho hon 1/20 cta 1 chiéu dai budc séng),
dong sinh ra 12 dong do song, song bién dbi do
tuong tac voi day nudc néng va tuong tac voi
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cau kién thi nghiém. Tuy theo cac cau kié¢n khac

nhau ma dong chay sinh ra phia sau cong trinh
bién d6i theo. D& xem xét vai trd van chuyén
tram tich lo limg cua dong chay sinh ra do
tuong tac song va cong trinh chung toi tinh
thong luong dong chay tong cong trén ca cot
nudc tai 2 cdp vi tri trude va sau cong trinh 1.5m
(WG5S, WG6), trude va sau cong trinh 0.15m
(WG51, WG61) cho 30 con song(Hinh 8). Quy
wéc dong chay huéng vé phia mai hip thu song
mang dau duong va dong chay di ra hudng vé
phia may tao séng mang dau am. Két qua cho
thay mic du song phia sau cdu kién DTR/VTC
kha nho (day 1a cau kién c6 hé so truyén song
nho nhit) nhung thong luong tong cong 13 16n
nhét va c6 hudng vao bo (mai hap thy) do tir
trén mat xudng dudi ddy dong di vao déu
chiém wu thé. Coc ly tam Ca Mau c6 hé sb
truyén song tét hon cia TC1 nhung ciing
khong 1am cho né c6 wu thé vuogt troi trong
van chuyén tram tich lo ling. TC1 hoat dong
kha tdt trong viéc tao diéu kién cho kaolin giir
lai phia sau cong trinh ca phia sat bo. Coc ly
tam c6 phan bd kha l1éch giira 2 vi tri TSS2 va
TSS3 ¢6 thé do dong kha yéu dé co thé day
tiép tram tich vao sat bd. CWB tuy chi giam
song duoc 20% va voi thiét ké ho chan, dong
chay day huéng vao bo chiém wu thé va kha
manh, tuy nhién véi diéu kién soéng nhu vay
khong hd trg cho CWB giit lai dugc nhiéu
kaolin phia sau no, gia tri ghi nhan tai vi tri
TSS2&3 cia CWB tuong tu nhu truong hop
khdng c6 cong trinh (Hinh 4).

Flux [m/s]
500
a) = WG5
400 WG51
WG6
300 WG61
200
100
0 a -

1 TC1 DTR/VTC CWB45 cmD

-100
Flux [m/s]
1200
b)

1000
800
600
400

200 .
0

TC1 DTR/VTC CWB45 cMD

Hinh 8: a) Tong théng luong dong chay trén
toan bo cot nuoc tai 2 vi tri trudc va sau cong
trinh 0.15m (WG51, WG61, WG5, WG6), b)
Tong théng lwong dong chay trén toan bé cot
nwoc téng hop tai ca 4 vi tri WG51, WG61,
WG5, WG6

Bang 1: Hé s truyén song va hé sé phan xa
cuaa cac loai cong trinh ¢ dieu kién

thi nghiém
Heé sé He sb
Cong trinh truyén phan xa
s6ng Kt Kr
Coc ly tam CMD 0.273 0.319
DTR/VTC 0.182 0.223
TC1 0.455 0.206
CWB45.1 0.818 0.188
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6. KET LUAN

Thi nghiém trao di kaolin giira cac dang cong
trinh khac nhau da lam sang té thém mot s6 dic
trung cua cac dang cong trinh nhd d6 gitap cho cac
nha thiét ké can nhic dé co thé dua ra cic giai
phép pht hop véi timg khu vire cu thé. Cong trinh
bao vé bo bién bén canh kha ning giit 6n dinh dé
dam bao thuc hién dugc dung churc nang cua no
d6 1a giam song bao vé khu vuc phia bo, thi can
hu:ong to1 muc ti€u trao ddi moi truong va tao
diéu kién dé tram tich lo limg tich tu. Thi nghiém
khong xem xét dugc vai tro cia dong chay doc
bo, khoang ho gitta cdc doan dé, phan bd cua
nguén tram tich, ... nhung da [am r6 dugc mot )
diém nhu sau: Cac cong trinh ¢6 dang xdp rong,
dé than rdng duc 16 hai mat hay hé chan déu dam
bao kha nang trao d6i méi trudng (nudc, bun cat,

LGN CONG NGHE |
chit hoa tan, sinh vét phu du, ...) trudc va sau
cong trinh, khong bién ving dat ma né bao vé bi
¢6 1ap, c6 kha ning gitp cho trim tich lo ling tich
tu lai phia sau né. Kha nang tiép nhan, gitr lai tram
tich lo limg cua cong trinh phu thuoc khong chi
vao hi¢u qua giam song ma con phu thudc vao ca
dac trung vé h1nh thai cdu trac cua cong trinh.
CWB 1a két cAu ho chan nén cach thirc cong trinh
gitt bun cat trong dbi gidng truong hop khong co
cong trinh. Nghién ctru ciing chi ra tic dong cua
viée bé tri cac 16 rdng phia sau cong trinh ¢ vai
trd trong viéc gitt tram tich lo limg nhu trudng
hop ctia DTR/VTC. Tuy nhién, mot s6 khia canh
can duoc nghién ctru thém dé cai thién thiét ké
xay dung cong trinh bao vé chang han nhu dong
chay doc bo, khoang hé glua cac doan dé, su phan
bd ciia cac ngudn cung cap tram tich.
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