KHOA HOC CONG NGHE

NGHIEN CUU BO TRi KHE HO 181 UU
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O VUNG BIEN CHAU THO BANG MO HINH TOAN
VA MO HINH VAT LY
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beé giam song dang coc ly tam da d6 da duoc xay dung theo mot tuyén lién tuc doc theo bién phia
Tay & dong bang song Ctru Long (PBSCL). Viéc bo tri khe hé cta dang dé nay co6 thé anh huéng
dén truong van toc, phan bo tram tich va do d6 anh huodng toi hinh thai bo bién. Trong nghién
ctru ndy, mo hinh toan va mo hinh vat ly da duoc thuc hién dé nghién cttu anh huong ctia khoang
hé doi voi su van chuyén tram tich day va hinh thai khu vuc ven bo. Qua céc diéu kien thiy dong
luc hoc khac nhau, do rong ctia khoang hé duoc phat hién 1a ¢ tac dong dang ké dén su van
chuyén tram tich day va hinh thai gan bo. Nghién ctru cho thay, cac khe hé cia dé giam song tao
ra su gia tang van toc dong chay va hién tuong nhiéu xa séng, ddy nhanh qua trinh x6i 16 bo bién,
tuy nhién ciing c6 tac dong tich cuc, tao diéu kién thuan loi cho viéc cung cap tram tich phia sau

de.

T khoéa: Mo hinh vat Iy, XBeach, dé gidm song coc Iy tim d4 do, dong bang séng Ctiu Long.

1. AT VAN BE

Mot trong nhing gidi phap cong trinh chong
x0i 10, bdo vé bo bién, tao diéu kién khoi phuc
ring ngap man phia sau cong trinh cé hiéu qua
cao va duoc ap dung kha phé bién ¢ DPBSCL 1a de
giam song bang 2 hang coc ly tam déng sat nhau,
gitta 2 hang coc ¢6 10i chén da hoc (goi tat 1a de
giam song coc ly tam da d6). Pay cing 1a mot
trong nhiing cong trinh duoc danh gia 1a phu hop
nho do 6n dinh cao trén nén dat yéu, kha nang
triét giam song, tao diéu kién thuan loi cho viéc
trao d6i moi trueong, tram tich lo limg, tich tu bun
cat phia sau cong trinh do than dé co cau tao bang
da hoc c6 do rong kha 16n (40%). Trén thuc té thi
tuyén dé gidm song gan nhu b6 tri dai lién tuc ma
khong thiét ké cac khoang hé do cac lo ngai vé
viéc khong dam bao giam song va chong x6i cho
duong bo phia sau dé. Viéc bo tri khoang ho gitta
cac de 1a can thiét dé tao diéu kién ting muc do
trao d6i moi truong va bun cat gitta bén trong va
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bén ngoai cong trinh, dong thoi tao 16i giao thong
thity cho nguoi dan dia phuong di chuyén bang
ghe xuong nho.

Nghién ctru nay chi ra su can thiét trong viéc
bo tri khoang ho doi voi loai dé xop rong thong
qua thi nghiém long dong trong bé song két hop
voi mo6 hinh toan nhidm xem xét tac dong cla
song, dong chay va dac biét 1a trao d6i bun cat day
truéc va sau cong trinh. Mo hinh toan sau khi
duoc kiém dinh nho két qua thi nghiém vat ly
duoc tng dung dé toi wu kich thudc khoang ho.

2. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctru bang thi nghiém vat
ly trong bé séng nhim xac dinh su thay déi cta
cac dic trung truyén song, dong chay va bién daoi
dia hinh bai phia sau cong trinh két hop voi mo
hinh s6 dugc hiéu chinh va kiém dinh bang thi
nghiém vat ly nhim xem xét bé rong hop ly cho
khoang hé gitta cac doan de.

2.1. Thiét ké mo hinh thi nghiém

Thi nghiém duoc thuc hién trong bé séng cua
Phong thi nghiém Thily dong luc song bién - Vién
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Khoa hoc Thuy loi mién Nam (Hinh 1). Thiét bi
tao song va kim do séng dugc cung cip bdéi HR
Wallingford. Bé song c6 thong s6 nhu sau: Chiéu
dai 35 m, chiéu rong 18 m, chiéu cao thanh bé 1,1
m. He thong may tao song duoc trang bi kha ning

hip thu so6ng phan xa (Active Reflection
Compensation), c6 thé tao ra sé6ng ngau nhién
hodc song déu voi chiéu cao lén dén 0,4 m va chu
ky dinh 3,0 s, séng duoc do véi tan s6 100 Hz (do
chinh xac + 0,1 mm).
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Hinh 1. Bé s6ng thi nghiém va b tri cac kim do séng va dong chay
tai Phong thi nghiém Vién Khoa hoc Thiy lgi mién Nam

Béng 1. Phan tich lua chon ty 1€ mé hinh

Do sau nu’(rc\: lon nhat tai cong 5 <04 2/0.4 ~5
trinh (m)

Do sau nuoc nhod nhat (m) 1,4 >0,1 1,4/0,1 <14

Chiéu ca? séng lén nhat trude 1.0 <015 1.0/0.15 - 6,67
cong trinh (m)

Chu ky s6ng nho nhat (s) 5 <20 5/2 >25
Chiéu cao cong trinh (m) 2,8 <0,6 2,8/0,6 >58
Chiéu dai tuyén dé L mo phong L=90;G=0 1,5L+2G <18 135/18 >75
(m). Khoang ho' G mo phong (m) | 1,-90;G=10 | 15L+2G<18 | 155/18 >8,6

Thi nghiém dugc tién hanh cho dang dé giam
song coc ly tam da do, loai dé nay da duoc xay
dung ngoai thuc té & bién phia Tay DBSCL trén
pham vi hon 65 km cé chiéu rong dinh dé dao
dong trong khoang 1,3 m - 2,7 m - 3,6 m; kich
thudc @4 hoc st dung véi cap phoi D5 = 35 - 45 cm
va chiéu cao cong trinh khoang 2 - 2,5 m. Thi
nghiém lua chon cau kién c6 chiéu rong 2,8 m, 1a
chiéu rong twong doi hop ly da duoc thi nghiém
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trong mo6 hinh mang séng va danh gia tir cac chiéu
rong khac nhau [1]. Chiéu cao luu khong dinh deé
so voi muc nuoc duoc lua chon thay déi tir -H, dén
+H, (m), o sau nudc thiét ké trude cong trinh dao
dong tir 1,4 - 2,0 m, do sau toi thiéu caa bé giap
dam bao d¢ tin cay cta so lieu kim do song 1a 0,1
m va do sau nuoc toi da trong bé song 1a 0,4 m.
Séng dac trung cho khu vuc bién phia Tay co
chiéu cao bién déi tir 0,25 - 1 m, chu ky soéng tir 2 -
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5 s. Ty 1é m6 hinh phai duwoc chon sao cho dam
bao tuong tu vé kich thudc va thay dong luc hoc.
N6 duoc lua chon dua trén nang luc bé song va
diéu kién bién (song, dong chay, muc nuoc, kich
thudc cau kién duoc trinh bay trong bang 1.

Bang 1 cho thay, ti 1é moé hinh duoc chon 1a N,
=10 (ty le dai, ty 1& cao), N, =\/N, = 3,16 (ty le
thoi gian), N, =,/N, = 3,16 (ty lé van toc), N,, =
N3 = 1.000 (ty l¢ khoi luong). Twong tw mo hinh

duoc tuan theo quy luat s6 Froude F :% dam

g
bao tinh tuong doéng vé do 16n van toc V va kich
thuoc L (bao gdém chiéu dai va do cao) giita mo
hinh (m) va nguyén mau (n). Viéc lya chon tuan
theo phan tich phi th¢ nguyén va dinh luat
Buckingham II, F,, = F, (gitta m6 hinh va nguyén
mau). Kich thuoc da cta két cau coc ly tam da do
duoc kiém tra thong qua diéu kién tuong tu so
Reynolds dé dam bao dong chady qua lop da la
dong chay roi, ([R.] > 10%). Pé t6i wu bo tri khong
gian thi nghiém dam bao danh gia day dua anh
hudng ctia khoang hé doi voi 1 phan doan deé giam
song co6 chiéu dai (L) thuc té 12 90 m va khoang ho
(G) ngoai thuc té thuong duoc thiét ké bang 10 m,
de giam song dugc bo tri 1 doan dé & gitra bé, 2
khoang hd hai bén va 2 phan doan dé sat thanh bé
(Hinh 2), cach bo tri nay van dam bao 2L + 2G < 18
m la kich thudc chiéu rong bé va du diéu kien dé
danh gia 1 doan dé day du. Khoang cach tir de
giam song toi mai hdp thu bing d4 d6 1la 9 m
(ngoai thuc té 1a 90 m).

Trong thi nghiém nay, cac thong s6 song
trudc va sau cong trinh duoc do bing 8 kim do
(WG). WG1 dung dé xac dinh chiéu cao séng nudc
sau, WG2 duoc bo tri dé tach séng phan xa va
song toi trudc cong trinh. Chiéu cao song phia sau
cong trinh duoc xac dinh qua WGS3, 4, 5, 6, 7, 8. Vi
tri gitta cac WG duogc bo tri nhu trong so dd hinh 1.
Song toi va song phan xa duoc phan tach st dung
dau kim do tich hop phan mém xt ly trong mo
hinh do song ciia HR-Wallingford.

Bén canh d6, 2 dau do van toc dong chay duoc
bo tri va duoc luan chuyén gitra cac vi tri E40-1 -
E40-6 sau mai 5 phut do tai mot vi tri dam bao du 6
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vi tri duoc do trong moi truong hop thi nghiém
(Hinh 1). Pau do E40-1 duoc b6 tri ngay canh dau
do séng WG1 nhim xéac dinh van toc trudc cong
trinh, dau do E40-2 duoc b6 tri ngay khoang ho
(G), cac dau do con lai E40-3 - E40-6 duoc bo tri
sau cong trinh va ngay canh dau do song, dung dé
x4c dinh van toc sau khi qua cong trinh. Pau do
dong chay E40 duoc b6 tri dat cach day 5 cm.

Gia dinh ring qua trinh van chuyén tram tich
noi khu vuc xay dung cong trinh duoc chi phoi boi
song va hinh thitc van chuyén chiém wu thé la
truyén tai lo ling. Ire va Nadaoka (1984) [2] da
lam thi nghiém van chuyén tram tich phia trudc
cta twong chan séng thang ding va xay dung tiéu
chi dé cat ¢ trang thai lo limg: U,/W, > 10. Trong
do: U, 1a bién do van toc quy dao hat tai day, W, la
van toc chim lang. Oumeraci (1994) [3] cho rang ti
1é s6 Froude can duoc dam bao cho tat ca cac qua
trinh thay dong luc hoc nhung dac tinh cta tram
tich nén duwoc dam béo theo hinh thitc van chuyén
chiém uu thé, xac dinh van toc chim lang W, nhu
mot tham s6 chinh quyét dinh hinh thuc van
chuyén vi no két hop ca mat do, kich co, hinh dang
va do nhot, ti 1é mo hinh cta van toc chim lang N,
nén duoc lua chon theo ti 1¢ van toc cta hé so
Froude ttc 1a N, = N; 2. Van toc chim lang duoc
tinh toan theo Soulsby (1997) [4]:

.= -‘:{{10,353 +1.049D3)%? — 10.36]

Trong do: D. = [g "‘:1:']1 cd

v 1a hé s6 nhot dong hoc, d 1a duong kinh hat,
g la gia toc trong truong, s = p./p la ti trong tuong
doi trong d6 p, la ti trong cta tram tich va pla ti
trong ctia nuoc.

Kich thudc hat cat & day khu vuc DPBSCL quan
trac duoc cht yéu c6 duong kinh 200 micrometer
va van toc chim ling 16n hon 0,1 m/s [5]. Véi loai
cat thach anh c6 duong kinh hat d50 = 80
micrometer tim dugc & Viét Nam phu hop tot nhat
voi ti 1é moé hinh ctia van toc chim lang.

2.2. bia hinh thi nghiém

bé dam bao voi diéu kién thuc té vé do doc dia
hinh viing ven bién phia Tay PBSCL, m6 hinh thi
nghiém stt dung mai chuyén ti€p co do doc 1/20
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cach may tao séong 4 m vé huéng dit cong trinh
nham tao ra ving chuyén tiép tir séng nudc sau vé
dac trung song nuoc nong cua khu vuc DPBSCL

4m 7m !

12m

trude khi tuong tac voi cong trinh. Do doc bai song
lan truyén dén cong trinh duoc xay dung véi ty le
1/500 dam bao tuong tu dia hinh ngoai thuc té.

| 9m 3m

Hinh 2. Pia hinh thi nghiém trong bé séng

Trong thi nghiém nay, mai hiap thu soéng
duoc bo tri cudi bé song, st dung vat lieu la da
do. Két qua kiém dinh kha nang hap thu séng va
lam viéc ctia mai hdp thu tng véi tit ca cac
truomg hop thi nghiém (thay d6i muc nuoc, tham
s6 song) déu cho hé s6 song phan xa tir mai hap
thu séng nhoé hon 10% dam bao yéu cau lam viéc
ctia bé song.

2.3. Kich ban va cac truong hop thi nghiém

Bang 2. Kich ban thi nghiém long cim;

Thi nghiém thay déi bo tri khong gian két cau
thuc hién trong bé séng véi 96 kich ban bao gom 8
tham s6 so6ng, 4 muc nuoc, 2 kich ban bo tri khong
gian, 1 kich ban khong c6 cong trinh, cu thé nhu
sau:

1 kich ban khong cong trinh; 2 kich ban thay
d6i bo tri khong gian: c6 khoang hé voi kich thudc
1m (G = 1) va khong c6 khoang hé (G =0)

4 kich ban thay déi gia tri muc nuoc; 8 kich
ban tham s6 song.

v

Do sau d (cm) .
Kich ban ) Tham s6 song
tuong tng voi chiéu cao luu khong R, (cm)

H,=10cm; T,=1,20 s

Hi=10cm; T, =1,45s

. D=50cm (d =14 cm/R, = +12 cm) H,=10em; T, =1,71s

Khong cong trinh

G0 D=54cm (d=18 cm/R.=+8 cm) H,=10cm; T, =1,96 s
=0m

Go1 D=58cm (d =22 cm/R. = +4 cm) H,=14cm;T,=1,45s
=1m

D=62cm (d =26 cm/R.=+0 cm) H,=14cm; T, =1,71s

Hi=14cm; T, =196 s

H,=18cm; T, =196 s

bai voi thi nghiém véi cat, 48 kich ban duoc
thiét 1ap véi 2 muc nudc dic trung D = 50 cm (muc
nudc thap) va D = 58 cm (muc nudc cao) (Bang 3).
Trinh tu thi nghiém duoc tién hanh nhu sau: Xay
dung dia hinh, thiét 1ap diéu kién muc nudc, tién
hanh thi nghiém lién tuc theo 8 kich ban vé song,
bat dau tir tham s6 séng nhd dén tham sé séng
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l6n, moi tham s6 song duoc thi nghiém trong 30
phut (toi thiéu 1a 500 con sé6ng), téng thoi gian thi
nghiém 1a 4 gio. Sau do tién hanh thao nudc va do
dac dia hinh sau thi nghiém. Quan trac bién d6i
tram tich day duoc tién hanh theo 2 phuwong phap:
quan tric bang camera do phan giai cao két hop
voi cac diém khong ché co dinh trén thanh bé va
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nén day voi kich thuéc 1 m x 1 m va do dac tha
cong bang lazer dua trén luéi mat bang khong ché
voi do chinh xac £ 1 mm. Quan trac bang camera
c6 vu diém bao quat mat rong khong gian thi
nghiém va theo doi lién tuc trong ca qua trinh dién

bién nhung han ché vé do chinh xac ctia do day
16p phan b6 tram tich day. Quan tric bang do dac
thu cong chi duoc thuc hién ¢ thoi diém cudi ciing
khi két thuac thi nghiém nhung cho két qua chinh
xac hon vé do day 16p phan bé tram tich day.

Béng 3. Kich ban thi nghiém thi nghiém bién déi tram tich day

Do saud (cm) ,
Kich ban . Tham so6 song
tuong tng voi chiéu cao lru khong R, (cm)
H=10cm; T,=1,20 s
Hi=10cm; T, =1,45s
‘ Hi=10ecm; T, =1,71s
Khong cong trinh D=50cm (d =14 cm/R.=+12 cm)
H,=10cm; T,=1,96 s
G=0m D=58cm (d =22 cm/R. = +4 cm)
Hi=14cm;T,=1,45s
G=1m
Hi=14cm; T, =1,71s
Hi=14cm; T, =196 s
Hy=18cm; T, =196 s

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Bién d6i cac dac trung thily dong luc hoc
3.1.1. Thay doi cia song

bé danh gia anh huong ctia khoang hé toi kha

nang truyén song tai cac vi tri phia sau de, cac hé

s0 triét giam song K,. duoc so sanh chiéu cao song
gitra kich ban c6 va khong cong trinh.

Hvﬂ — Hmlll.aft

HmD bef

Trong d6: Hy . 1a chiéu cao song sau khi co
cong trinh va H,,, ¢ 14 chiéu cao song trudce khi co
cong trinh xét tai cung mot vi tri. Kich ban cé cong
trinh bao gdm khong cé khoang hé va c6 khoang
ho. He so K. duoc tinh theo chiéu cao luu khong
tuong doi dinh de (R./H,,).

Khi c¢6 khoang ho, vi tri WG5 1a vi tri anh
hudéng nhiéu nhat do tac dong truc tiép ctia song
toi (Hinh 3). Khi cong trinh chua c6 khoang ho
(GO), chiéu cao song tai WGH suy gidm so véi chua
c6 cong trinh (K.) con tir 0,25 - 0,63 véi mic do
suy giam cang 16n khi chiéu cao luu khong twong
do6i ctia dinh dé (R./H,, ;) cang lon. Khi c6 khoang
hé (G1) thi do anh huong cua séng nhiéu xa dau
de & khoang ho, chiéu cao song & WGb tang lén va
hé so triét gidm song cting ting lén tir 0,33 - 0,87
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va muc do suy giam song cing ty 1é thuan voi
chiéu cao lru khong twong d6i ctua dinh de.
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Hinh 3. Anh hudng ctia sy thay déi khoang hé
dén heé so triét gidm song K., tai vi tri WG5

Dé danh gia muc do gia tang chiéu cao song
trong truong hop c6 khoang hd G = 1 m so voi
truong hop khong co khoang hé, st dung hé so
K. nir nhu sau:

K [; Ef =1 mC-.n 1151
-
e s [Ezn=1 mo.n IGI:'

Trong d6: K, wr 12 chi s6 gia ting chiéu cao
séng gitra G1/GO.

Anh hudng ctia nhiéu xa dau de khi séng lan
truyén qua khoang hé c6 thé lam tang chiéu cao
song & nhimg diém WG6, 7, 8 1a nhing diém sat
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bo (3 m trén mo hinh, tuong duong 30 m thuc té)
va da duoc che chan boi dé. Tai vi tri gitta khoang
hé (WG6), anh huong gia ting chiéu cao song so
voi khong c6 khoang hd 1a 16n nhat, mic do anh
hudng 1on nhat vao khoang 1,3 - 1,5 1an va muc do
gia tang cang lon khi R./H,,; cang 16n. Tuy nhién,
R./H,,; cang 16n thi myc nuéc cang thap va song
toi co chiéu cao cang nho, khong phai 1a truong
hop cuc doan nguy hiém. Tai vi tri cach xa khoang
hé hon (WG7, 8), mtc gia ting chiéu cao séng so
voi truong hop khong cé khoang ho cting giam di,
voi muce do giam tir 1,0 - 1,6 1an va ciing ty 1é thuan
voi chiéu cao luu khong twong doi dinh dé (Hinh
4, bang 4).

XWG6 OWGT +WG8
1.8
T
1.6
1550 B
T4 X
213 X i &
£ 1.2 -
1.1
04
0.9 -
0.8

02 00 02 04 06 08 10 12 14 16 18 2.0
RtJHmO,i (')

Hinh 4. Biéu dé so sanh su gia ting chiéu cao
séng gitra cac kich ban G =0va G =1 m tai vi tri
WGé6, 7, 8

Bang 4. Chi s3 gia ting chiéu cao song tuong d6i gitta cac kichban G=0vaG=1m

tai cac vi tri WG6, 7, 8
Vi tri R/Hug
0 0,5 1 1,5 2
WG6 (cach bo 3m, chinh gitta tim khoang ho) 1,3 1,39 1,45 1,53 1,62
WG7 (cach bo 3 m, khu vuc dau deé) 1,01 1,17 1,35 1,49 1,54
WGS8 (cach bo 3 m, chinh gitia tim dé) 1,04 1,11 1,21 1,30 1,35

3.1.2. Thay doi dong chdy

bé danh gia su thay déi dong chay dudi tac
dong ctia cong trinh tai mot vi tri, stt dung hé s6 K,
nhu sau:
K, = _1'1-".3 aft

Virs bef

HEA0-3 AT40-4 =T40-5 X[E40-6
1.00
0.90
0.80
0.70 -
= 0.60 -
- B
0.50 ‘r~.,*%_ 5] -
'y ' il P e
0.40 X ---.._§i==-= -------- i- Q
0.30
020 — . I——
00 01 03 0635 07 09 LI 13 15 17 19 21
Re/Hm0 (-)

Trong d6: Vy/5 . 1a 0 lon trung binh cta 1/3
gia tri dong chay lon nhat trudc khi cé cong trinh;
Vi3, bet 1a d0 16n trung binh ctia 1/3 gia tri dong
chay 16n nhat sau khi c6 cong trinh.

Két qua thi nghiém va do dac hién truong
ngoai thuc té cho thay, dé giam song coc ly tam da
d6 c6 kha nang giam song trung binh 60% séng toi,
hé s6 truyén song K, trung binh = 0,43 + 0,14 [6].

ET40-3 ATA0-4 =T40-5 X[:40-6

L.00

0.90

g B
0.80 - B -

HE_ = -]
o §-. W g .

o %

O, el 5
0.50 - i*" = g T x X
: S L — - L
0.40 TR E S |
0.30
0.20 — ; E—

00 01 03 05 07 09 LI 13 15 17 L9 21

Re/Hm0 (-)

Hinh 5. Hé s6 suy gidm van tdc trung binh K, so sanh véi trueong hop khong cé cong trinh tai cac vi tri
sau cong trinh cho truong hop G = 0 (Hinh trai) va G = 1 (Hinh phai)
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bong thoi voi song, dong chay do séng & cac
vi tri phia sau coéng trinh cting giam theo. Hinh 5
thé hién twong quan gitra hé s6 suy giam van toc
va chiéu cao luu khong tuong doi dinh deé tai 4 vi
tri phia sau cong trinh. K, cang nhé thé hién mirc
do suy gidm van toc cang l6n va nguoc lai. Khi
khong c6 khoang ho, hé s6 suy gidm van toc K,
gitta cac vi tri E40-3, 4, 5, 6 khong c6 nhiéu khac
biét, trong khoang tir 0,35 - 0,55 khi R./H,,, > 0,3.
O diéu kien muc nudéc ngang mat voi dinh de
(R./H,,, = 0) thi K, dao dong tir 0,43 - 0,6. Trong
diéu kién c6 khoang hd G = 1 m, dong chay tai 2 vi
tri chinh gitta cira dé E40-3 va 6 tuy c6 tang lén so
voi truong hop G = 0 nhung K, < 1 cho thay khi c6
cong trinh, dong chay tai khu vuc nay da giam di
s0 v6i truomg hop khong c6 cong trinh. O cac vi tri
xa so voi khoang hd, hé s6 K, so vdi truong hop
khong c6 khoang hé 1a kha giong nhau, tic 1a
ngoai vi tri & tam khoang hé vao bo, dong chay gia
tang boi tic dong cua song qua khoang hé. Con
cac vi tri khac (nhu gitra tim ctia doan dé chin
song WG4, WG5H), tac dong cua khoang ho dén
song va dong chay sau cong trinh khong dang ké.

bé xem xét mic do gia ting clia dong chay
trong trudng hop c6 bo tri khoang hdo va khong bo
tri khoang ho, stt dung hé s6 K, vz dugc xac dinh
bang ty s6 van toc trung binh cta dong chay tai
cung 1 vi tri trong truong hop cé (G1) va khong cé
khoang hdé (GO) thuc hién trén 8 kich ban song
nhu sau:

K - EZE =1 "'.‘1."3--‘1]
v.NIR [%2531 l'r1 .-3.?!]

Trong do, V,,; 1a gia tri trung binh cda 1/3 gia
tri van toc 16n nhat ctia dong chay do song.

Gl

GO

Hinh 6 thé hién twong quan gitta hé so gia
tang van toc dong chay trung binh do séng va
chiéu cao luu khong tuong doi dinh de. Vi tri bi
anh huong nhiéu nhat khi G = 1 m 1a vi tri E40-3 &
gitta ctta dé, song tac dong truc dién, do lén van
toc co thé ting len 2 lan trong diéu kién muc nudc
thap va song nho (R./H,; > 1,8). Véi diéu kién
nhu vay thi su gia tang do 1on van toc & vi tri nay
khong phai 1a van dé nguy hiém, bai vi khi d6 muc
nudc kha thép, chiéu cao séng ciing kha thap va
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gi4 tri van toc dong chay ciing khong lon. O gitta
khoang hd/ctra de va gan bo (E40-6), tac dong cta
khoang hé lam van toc gia tang khoang 1,3 - 1,4
lan so voi khong c6 khoang hé. O nhimg diém xa
khoang hd, van toc gia tang khong dang ké (1-1,2
lan).

X E40-3 X E40-4 E40-5 () E40-8

o

) Ox

o2 00 02 D04 0B 08 1.0 12 14 16 1.8 20
L

Hinh 6. Biéu d6 so sanh st gia ting @6 16n van toc
dong chay khi G = 1 so kich ban G = 0 tai cac vi tri
E40-2, E40-3, E40-4, E40-5, E40-6

Thi nghiém duoc thiét ké xem xét vai trd cta
van chuyén vuong goc voi bo chiém wu thé voi yéu
to thiy dong luc 1a song tac dong truc dién voi
huong duong bo. Song co vai tro khudy dong bun
cat day cht yéu nho vao qua trinh giai phong nang
lwong tao ra béi hién tuong song vo, dong chay
tiép tuc van chuyén va phan bé lai tram tich, da
diéu kién tram tich sé lang dong lai tao ra su thay
doi vé dia hinh. Bién ddi dia hinh & mdi kich ban
thi nghiém c6 va khong c6 khoang hé duoc thuc
hién qua chudi 8 kich ban thay d6i vé song (H,, T,)
va 2 muc nudc D50, D58. Dé giam song coc ly tam
ngoai thuc té tai PBSCL duoc thiét ké lam viéc &
trang thai dé nho, do d6 trong thi nghiém doi voi
bién d6i tram tich day hai muc nuéc thuc hién thi
nghiém déu dam bao R./H,,, > 0.

Hai dong chay trung binh & cac kich ban GO
va G1 ctia muc nudc D58 déu phan anh van toc co
gia tri 1on hon so véi cung loai kich ban thuc hién
& muc nuoc thap (D50), séng chua toi gioi han vo
tiép tuc truyén vé phia bo, ning luong song van
con duoc duy tri. Trong truong hop c6 khoang ho,
tai cac vi tri E40-3, E40-6 ngoai su gia tang do lon
van toc dong chay do song tac dong truc dién thi
huong dong chay cé su phan hoa gitta 2 truong
hop muc nudce thi nghiém. O muc nuée thip dong
chay tién vé phia bo (on-shore) chiém wu thé;
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nguoc lai @ muc nudc cao, dong chay ra ngoai khoi
(off-shore) chiém chu dao. Piéu nay dén tir tinh
chat bat doi xing cua song bi anh huéng boi ma
sat day, dinh séng nhon hon va bung soéng rong
hon, dan dén thanh phan huéng vao bo nho dinh
song tang lén va thanh phan huéng ra khoi phia
bung séng nhé di khi muc nudc thap nho dé bun
cat duoc dua vao bo nhiéu hon. Su bat doi xing
nay tang lén khi chiéu cao séng tuong doi (ty so
gitta chiéu cao séng va do sau nudc) tang lén, lam
cho dong chay huong ra khoi tang lén [7 - 9].

Mo hinh toan XBeach (2022) [10] dugc xay
dung nham mo6 phéng qua trinh lan truyén va

g 5.050 5
- :

Lengshore [m]

tuong tac ctia song dén cong trinh voi kich thudce
ctia bé song thi nghiém, mo6 hinh duoc hiéu chinh
va kiém dinh v6i so6 lieu thuc hién trong thi
nghiém. Phan bo khong gian cta truong van toc
trung binh véi cac kich thudéc khoang hé khac
nhau duoc thé hién trén hinh 7 va hinh 8 tuong
tmg v6i muc nudc D50, D58. Khi bé rong khoang
hé tang lén thi thanh phan van téc huong vao bo
phan b6 rong hon va sat bo nhiéu hon. Tuy nhién,
viéc mo rong bé rong khe ho lam tang van toc &
khu vuc phia truéc cong trinh, dac biét trong
truong hop muc nuoc thap, khu vuc xung quanh
khoang ho.
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Hinh 7. Truong van téc trung binh cho mé phéng cong trinh coc ly tAm véi trieong hop bé rong khoang
hé khac nhau, G = 0,5; 1,0; 1,5; 2 m tai diéu kién muc nudc thap D50.
Gia tri duong thé hién huéng dong chay di vé phia bo.

Ghi chu: Truc x thé hién phuong vuong goc voi bo, truc y thé hién phuong song song vor bo. Vi tri
dé giam song cach bo 25 m. Mean depth-averaged velocity: van toc dong chdy trung binh theo thor gian
va theo do sdu, breakwater: dé gidm song, cross - shore: phuong vuong goc voi bo, longshore: phuong

song song voi bo.
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Hinh 8. Truong van téc trung binh cho mé phéng cong trinh coc ly tAm véi trieong hop bé rong khoang
hé khac nhau, G = 0,5; 1,0; 1,5; 2 m tai diéu kién muc nudc cao D58.
Gia tri duong thé hién huéng dong chay di vé phia bo.

Ghi chu: Truc x thé hién phuong vuong goc voi bo, truc y thé hién phuong song song vor bo. Vi tri
dé giam song cach bo 25 m. Mean depth-averaged velocity: van toc dong chdy trung binh theo thoi gian
va theo do sdu, breakwater: dé gidm song, cross - shore: phuong vuong goc voi bo, longshore: phuong
song song voi bo.

3.2. Bién d6i trim tich day trén l‘oéii, }'t gidi phong nang lu”(,mg hon so v0’1 khi bi
Thi nghiém vé bién déi trdm tich d4y ciing Vf’”ﬂ‘l’ﬂthlf ma kha nang khuay dong tram tich ddy
duoc thue hién véi 2 kich ban muc nudc thap D = S¢ thap hon.
50 cm va cao D = 58 cm voi 8 kich ban vé séng v
duoc thi nghiém lién tuc. Hinh 9 thé hién dac 0,50 O @ 90 OO c? o
trung ctia song thi nghiém trong 2 kich ban muc 040 Ood
nudc khac nhau nay. Véi muc nuoce thap D = 50 :g"m © o
cm, ty s6 chiéu cao song trén do sau nuoc (H,,,/d) g -
cho déng nhat luon duy tri & mic cao = 0,5, day 1a - OD=58cm
nguong cla séong vo, do do & muc nudc nay, cac 010 O D=50cm
song tién vao c6 kha nang giai phong nang luong, 0,00
khudy dong tram tich sé nhiéu hon. Trong khi do, el sl Enfi e s e

tai myc nuoc D = 58 cm, ty s6 H,,,/d nim trong
khoang tir 0,35 - 0,45, chua dat téi nguong cia  Hinh 9. Dic trung tham s6 séng (S,) va muc nuéc
song vo do dé song cé kha nang lan truyén déu thi nghiém (H,,,/d)
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Hinh 10. Thay déi dia hinh day (sand layer thickness) tai kich ban thi nghiém véi muc nuéc D = 58 cm
bang phuong phap do lazer va bang phuong phap phan tich camera

a) truong hop khong c6 cong trinh, b) trudmg hop cé dé giam séng

Ghi chu: Change in sand layer thickness: sur thay doi do day Iop cat, sand layer thickness: do day Iop
cat, breakwater: dé giam song, longshore: phuong song song voi bo, Cross - shore: phuong vuéng goc
voi bo, Measurement: két quad do bang phuong phap lazer, IMG Process: két qua thu duoc tir phén tich

camera.

Hinh 10 thé hién sy thay ddi hinh thai day
gitta 2 két qua thu duoc tir phuong phap do lazer
va phuong phap phan tich camera ¢ thoi diém két
thuc thi nghiém (voi 8 kich ban séong & muc nuéc
D58) doi voi truong hop khong c6 cong trinh
(Hinh 10a) va truong hop c6 cong trinh (Hinh
10b). Két qua cho théy, xu thé phan bé tram tich
va chiéu day lop cat kha giong nhau gitta 2 phuong
phap do dac (phan tich camera va lazer). Doi voi
truong hop khong c6 cong trinh, cat phan bo
tuong do6i mong nhung déu va kéo dai vé phia bo.
Truong hop cong trinh khong bé tri khoang ho,
tram tich tap trung nhiéu ¢ phia sau cong trinh.
Két qua phan tich bang camera sau khi duoc kiém
dinh duoc st dung dé danh gia qua trinh thay doi
hinh thai day khu vuc phia sau cong trinh.

Két qua bién ddi dia hinh day khu vuc phia
sau cong trinh cho thdy, dién tich boi ling tiang
dan theo thoi gian cho tit ca cac truong hop thi
nghiém & muc nudc thap (D50) va muc nudc cao
(D58), c6 va khong co6 khoang hd & cac muc do
khac nhau. Khi khong c6 khoang ho, dién tich boi
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lang & muc nudc thap sé lon hon truong hop muc
nudc cao (Hinh 11a). Viéc xay dung dé giam song
khong b6 tri khoang hé, dién tich boi lang twong
doi nho so véi treong hop co khe hé (Hinh 11b).
Tuy nhién, khi xay dung dé giam soéng thi dién
tich boi lang van thiap hon so véi truong hop
khong c6 cong trinh (THO) (Hinh 11b, 11c). O
muc nudc thap, do séong khudy dong tram tich
cung voi viéc tinh bat d6i xing clia song tang lén
giup cho cat duoc dua vé phia bo nhiéu hon. Néu
khong c6 khoang ho, dé sé can tré ngudn tram
tich duoc cho 1a van chuyén tir ngoai khoi vao bo.
beé giam song tiéu tan phan lon nang luong séng
toi va dong chay phia sau dé kha nho do do kho
phan phdi lai trdm tich phia sau dé. O muc nude
cao (D58) nang luong séng 16n hon nén téc do van
chuyén tram tich nhanh hon (Hinh 11d). Khi b6 tri
khoang hé, & muc nudc thap tram tich phia sau dé
tich tu 16n gap 2 lan so voi viec khong bo tri khe
hé va dién tich boi lang ting khoang 25 - 35%
(Hinh 11b). Khi c6 khe hé, song va dong chay tai
khu vuc khe hé 16n hon gitp tram tich duoc dua
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vao sau va phan tan rong hon khu vuc phia sau dé
giam song. O muc nudc 16n, cong trinh kKhong
déng vai tro tich tu tram tich gan bo mac du trim
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Hinh 11. Két qua dién bién bién déi tram tich day phia sau cong trinh coc ly tam d4 46 (PRBW) tuong
ung vdi cac kich ban khac nhau vé muc nude (D50, D58) va b tri khong gian két cau (GO, G1).

4. KET LUAN VA KIEN NGHI

Muc tiéu chinh ctia nghién ctru nay nham thuc
hién nghién cttu vé anh hudng cta bo tri khoang
hé cho loai dé gidm soéng coc ly tam da d6 doi voi
hinh thai duwong bo bang thi nghiém vat 1y va mo
hinh toan (Xbeach). Cac két qua da cung cap mot
s6 hiéu biét quan trong vé su bo tri khoang ho
gitta cac doan de gidm song. Qua trinh van chuyén
tram tich qua cac khe hd va st phan bé tram tich
phia sau cong trinh 1a rat quan trong déi véi su 6n
dinh va phat trién cta duong bo.

Qua trinh béi lang bi chi phoi boi diéu kién
muc nudc va sy sidp x€ép khong gian cta cac
khoang ho. Tac dong ctia viec mé rong khoang ho
gitra cac doan deé lam cho song va dong chay thay
dé6i ca vé huong va cuong do cia dong chay do
song. Huong song va dong chdy sinh ra do séng
phia sau de bi phan tan do hién tuong nhiéu xa.
Tai cac vi tri xung quanh khoang hd, cuong do
dong chay va chiéu cao song tang.

Xem xét vé qua trinh trao ddi tram tich, trong
diéu kién muc nudc thap (dé nho) kha nang khuiy
dong bun cat do song 1on thi viec bo tri khoang ho
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giup gia ting dang ké luong tram tich trao ddi qua
tuyén de. Khi muc nudc lon, kha nang khudy dong
bun cat do séong giam thi vai tro cia khoang ho
trong viéc gia tang trao déi tram tich 1a chua thuc
su ro rang. Tram tich c6 trao d6i qua than deé két
cau x0p rong coc ly tAm tuy nhién pham vi phan
bo rat han ché, tap trung vung sat chan de, do
nang luong song va dong chay khu vuc phia sau dé
suy giam, kha nang tai phan bo tram tich cho khu
vuc nay do d6 cing bi gidm theo, qua trinh di
chuyén tram tich vé phia bo rat han ché. Nghién
ctru da chi ra viéc b6 tri khoang hé G = 1 m giup
tram tich duoc trao déi tot hon, dong chay do séng
di vao phia khoang h& du ning luong dé dua tram
tich vao sau hon vé phia bo, rut ngan thoi gian boi
lang va tang pham vi boi lang tuy nhién muc do gia
tang chi xay ra cuc bo tai chinh gitra khoang hé.

LOI CAM ON

Nghién cuu nay duoc tai tror boi B6 Khoa hoc
va Cong nghé Viét Nam trong khuon kho dé tii
cap quoc gia (so0 DPTPL.CN-47/18), "Thi nghiém
mo hinh vat Iy dé nghién citu cdc bién phap béo vé
bo bién dong bang song Cuu Long”. Xin chin
thanh cam on Vién Khoa hoc Thiy loi mién Nam
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da cung cap toan bo dir liéu, mo hinh thi nghiém,
thiét bi do dac va cdc thong tin can thiét. Xin chéan
thanh cim on sw hop tic cua nhom nghién cuu
KIT, Cong hoa Lién Bang Diuc. Chan thanh cam
on y kién dong gop cua cdc chuyén gia trong sudt
qud trinh thuc hién nghién ciu.
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EXPERIMENTAL AND NUMERICAL MODELING OF PILE-ROCK BREAKWATER GAP
ARRANGEMENT FOR OPTIMAL COASTAL EROSION PROTECTION IN DELTAIC COASTS
Nguyen Nguyet Minh?, Dinh Cong San’, Le Duy Tu!, Do Van Duong!, Truong Ngoc Dat?
ISouthern Institute of Water Resources Research
Summary

Pile-Rock breakwaters (PRBW) have been constructed as a continuous long feature in the West
Sea of the Mekong Delta. Being continuous breakwaters, their gap arrangement can influence
the velocity field, sediment distribution, and their spatial orientation also influences sediment
distribution and shoreline morphology. In this study, experimental and numerical modeling were
performed to investigate the effect of breakwater gaps on bedload sediment transport and
nearshore bed morphology. Across various hydrodynamic conditions the gap width was found to
have a significant impact on bedload sediment transport and nearshore bed morphology. The
studies found breakwater gaps result in high current speed and flow due to wave diffraction
which subsequently also accelerates the shoreline and bed erosion process. The gaps also have a
positive impact, facilitating sediment supply behind the breakwaters and therefore enhancing the

living shoreline.

Keywords: Physical model, XBeach, pile-rock breakwater, Mekong Delta.

Nguoi phan bién: PGS.TS. Lé Vin Hiung
Ngay nhan bai: 21/7/2023

Ngay thong qua phan bién: 21/8/2023
Ngay duyét dang: 28/8/2023

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023

143



