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Tom tit:

Viéc 4p dung cac md hinh toin dé md phong qua trinh truyén séng ven bd, twong tic song, dong chay va van chuyén
bun cat rat pho bién hién nay. Bai bao dé xuit két hop hai md hinh toan Swash va XBeach dé tinh toan hi¢u qua
giy bdi cho 2 tiéu khu vue tai Séc Tring va Ca Mau. Quy trinh tinh toan dwgc bit dau véi Swash dé tinh ra chiéu
cao séng sau khi giam va sau d6 ding XBeach dé tinh van chuyén bun cit va boi ling. Két qua tinh toan cho thiy,
toc do gﬁ‘y bdi trung binh dat 30-35 cm/nim, va két qua nay twong ddi chinh xac trong pham vi dai 30 m phia sau

twong mem.

Tir khéa: hiéu qua giy béi, hiéu qua giam séng, mo hinh toan.
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Abstract:

The application of numerical models to simulate
nearshore wave propagation process, wave interaction,
flow and sediment transport is very popular nowadays.
This paper proposed combining the two numerical
models Swash and XBeach to calculate the efficiency of
accretion for two sub-regions belonging to Soc Trang and
Ca Mau. The calculation procedure began with the Swash
model to calculate the wave transmission, and then the
XBeach model was used to calculate sediment transport
and sedimentation. The results showed that the average
accretion rate was 30-35 cm/year, which is relatively
accurate in the range of 30 m behind the bamboo fences.
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Md dau

MO0 hinh toan da va dang la cong cu hitu hiéu giup ich cho
viéc tinh toan truong song, dong chay, kha ning van chuyén
bun cat nham dwa ra cac giai phap ky thuat chng x6i 16 va thiét
ké cac cong trinh bao vé bd bién. M6 hinh XBeach 1a mot mo
hinh toan mé phong kha diy du tac dong cia cac yéu té dong
lwe. XBeach ¢6 wu diém cho phép tinh toan tac dong ctia nhoém
song, md hinh nay chu trong vao ché d song khong tinh tai,
trong d6 cho phép xét dén dong thai cua nhom séng, can thiét
cho viéc md phong ché do thuy dong lyc ving nude nong tir
dudng song do tré vé bo. XBeach tinh todn van chuyén bun cat
réat tot, ddc biét dbi voi tram tich hat rdi, ngoai ra mo hinh nay
con tinh duoc hidu tng cap phdi hat day. Tuy nhién, trong tinh
toan ciia XBeach khong ké dén su c6 mit ciia cong trinh c6 tinh
niang giam song. Swash c6 tinh ning ban dau 1 mo phong cac
dong chay truyén song va dong chay nudc nong, bién déi manh
¢ vung ven bo. Qua cac phién ban chuong trinh phin mém, mot
50 tinh nang mai dugce b6 sung bao gom truyén song qua cong
trinh x0p rong, thuc vat va van chuyen bun cat ddy, tuy nhién
Swash khéng cho phep tinh bién doi hinh thai day bién, didu
nay rat quan trong dé danh gid boi 1ang Do @6, can két hop uu
diém ciia hai m6 hinh nay dé giai quyét bai toan danh gia hiu
qua gy bodi cia tudng mém.

Doi tuong va phuong phap nghién ciu
Déi twong nghién civu

Hai tiéu ving nghién ctru thuéc Pong bang song Ciru
Long: vi tri thu nhit thudc xa Tan Hai, huyén Phu Tan, tinh
Ca Mau (8°55’17.9”N, 104°48°05.2”E); vi tri thr hai thudc
xa Vinh Hai, thi xd Vinh Chau, tinh Soc Trang (9°23°30.7”N,
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106°11°15.2”E). Két qua do dac cho thdy, ty 1& tram tich hat
min rat 16n [1, 2], kich thuéc floc bién d6i nhu sau: vao mua
1, ¢& floc 50-200 pm chiém 20-30%, ham luong thé tich 1a sét;
vao mua can, ¢d floc 30-40 um chiém 20-40%, ham lugng thé
tich 1a sét.

Xét trong thanh phén cat khong dinh, cac mau & ving ven bos
Déng bang song Ciru Long cho thiy, duong kinh hat ¢6 sw phan
hoa gitra mia 1& va mua can [3]. Cu thé, vao mua 1d (9/2013),
D, =113 um (khoang bién ddi 29-252), vao muia can (4/2014),
D —103 um (khoang bién dbi 15-262) (hinh 1).

Hinh 1. Cac diém s& liéu dia hinh trich tir hai do cho tiing tiéu viing
Ca Mau (A), Séc Trang (B).

Két qua do dac mau cat thuc dia trong mot nghién ciru
thugc Chuong trinh hop tac Viét - Dirc [4] cho théy, mau cat
thuc dia ving bién Ty ven bd ¢ Ca Mau co6 bun cat rét min
(Dy;~20 pm), con tai Soc Trang, gan clra song bun cat tuong
do1 tho hon (D,~50 um), ham lugng bun sét twong tmg 1a ~90
va 60% (hinh 2)

1047 105° 106° 107°
10&_‘__.___1____4

3 N & I
| - Travion ‘?“ T e L
1 ) Cimg feau

QI Nam B0

o]

a"J————-r————'|'————1—————|—— _=_-,_'____L

Hinh 2. Phan b§ ctia dudng kinh hat trung vi D
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Phwong phap nghién ciru

Quy trinh bt dau bang tinh toan v6i Swash dé ra chiéu cao
song sau khi truyén qua cong trinh va sau d6 ding XBeach dé
tinh toan van chuyén bun cat va bdi lang. Dé khic phuc nhimng
nhuoc diém ctia hai mo hinh nay, tién hanh cai tién kha ning
giam séng va kha nang bdi lang tram tich. Vé kha nang giam
song phin mém moé hinh Swash [5] phién ban 4.01 ap dung
phuong trinh VARANS, trong d6 cac luc trong moi truong
rong dwoc md hinh hoa theo cong thirc thuc nghiém cua Van
Gent (1995) [6]. V&i trudng hop song truyén qua cong trinh,
ton that do rdi dong s& 16n hon trudng hop chi co dong chay, do
16m t6n that phy thudc vao sé Keulegan Carpenter. Vé boi lang
trdm tich, ngoai tinh toan truyén song can bd sung mé lénh mo
ta qua trinh bdi ling, ddc biét d6i vi thanh phan trdm tich min.
Cac luong tram tich x6i 16 hoic bdi lfmg duogc xac dinh bfing
cong thirc Partheniades (1965) va Krone (1962).

Dé kiém tra kha ning clia mo hinh Swash truéc khi ap
dung cho khu vyc tinh toan, tién hanh kiém tra hiéu nang cua
mo hinh Swash bé‘mg cach chay mo6 hinh mat cét cho kich ban
dién hinh tai cac diém cach by 200 va 100 m véi cac thong so
diu vao gdm: pham vi bii co bé rong ngang 500 m, do doc
day tanp=0,5%, chiéu cao song t6i H =0, 3 m, hé s6 ma sat day
C=0,02, chu ky song dinh phod T, —4s hé s6 hinh dang song ngau
nhlen v=3,3, ham tan hudng co6 dang c0s*°0 tai vi tri cach bo
150 m, d9 sau nudce trung binh 0,7 m, mién tinh toan dugc chia
thanh céac 6 ludi bé rong déu, Ax=0,5 m. Két qua chay mo hinh
cho thiy, khi chua co cong trinh, chiéu cao séng tién vio bai
it bi suy giam. Tiép do, dit cong trinh tai vi tri cach bd 150 m
chon cc thong sb sau: do rong n=0,5, duong kinh két céu x4p
rong d=1,8 m, chiéu cao cong tr1nh h =1,2 m, h¢ s hiéu chmh
ton that chay tang o ,=200, hé 50 hleu chinh ton that chay rdi

B =11

Két qua tinh toan cho thay, H,_. . <0217 m, H_, . =0,122
m tuong mg v6i hé sé ning luong song truyén qua hang rao
K,=0,56. Nhu vay kha phu horp voi két qua ciia Mai Va cs (1999)
[7] khi thuc nghiém cho thdy K,=0,5-0,7 va tri s0 trung binh

theo hdi quy dat 0,58.
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Trong md phong XBeach cho bdi ldp bai bién thoi ky dai,
can chon cac nhom thong s hai vin (g véi diéu kién trung
binh nhiéu nam, thong s6 dia hinh va bun cat ciing nhu phai
tham s6 héa cong trinh tuong mém giam song.

Théng s6 séng: sb liéu song thu dugc bang mod hinh
WaveWatch cho thoi doan 11 nam (2006-2016) ngoai khoi tai
Soc Trang (toa do 106.5°E, 9°N, ¢ vung nudc sau ~24 m) va
Ca Mau (toa d 104.5°E, 9°N, vung nudc sau ~16 m) dugc thé
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Hinh 3. Hoa sdng viing ngoai khoi Ca Mau (A) va Séc Trang (B).

Chu ky song tai hai khu vuc tuong d6i ngan, theo biéu
d6 tuong quan H ~T, 6 thé thay rd hon ngoai khoi Séc
Trang 16n hon va chu ky c6 thé 1én den 12s, trong khi ving
bién Tay Ca Mau <2 m va chu ky ngin <6s (hinh 4).
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Hinh 4. Tuong quan giiita chiéu cao séng va chu ky séng ngoai
khoi 2 vung nghién ctiu.
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Thong $6 muee nude: Vi tri Soc Trang co ché do ban nhat
triéu khong déu, do 16n tridu bién dong manh, khoang tir 1,5
(ky tridu kém) c6 thé dén 4,0 m (ky triéu cuong). Vi tri Ca
Mau phia bién Tay c6 ché do nhat tridu khong déu, do 1on
triéu cuong 1,3 m, tridu kém khong déng ké (hinh 5).
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Hinh 5. Myc nuéc triéu tai hai khu vuc nghién ciu.

Piéu kién gié: khu vuc chiu anh huong chung cia glo
mua, c6 hai hudng gié chinh dong béc, tAy nam vai tan suét
xay ra lan luot 11,6 va 12,3%, toc do gi6 trung binh 13 4 knot
hay 2 m/s. Tbc do gi6 16n nhat tai do cao 10 m dbi v6i Ca
Mau 1a 24,3 m/s va dbi v6i Soc Trang 1a 20 m/s (lay theo
sach Bién Dong, tap 2) (hinh 6).
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Hinh 6. Hoa gi6 theo tram do Ca Mau.

Dong chay séng, dong triéu: tiéu ving Soc Trang chiu
anh huong truc tiép ctia dong chay tir mit song ciing nhu
dong triéu d6i hudng hai lan trong ngay, tuy nhién dé cho
don gian ta khong xét dén anh huong cua nhimg yéu to nay.

Trdam tich: trong tinh toan v6i Swash sir dung két qua do
dac ctia Wolanski va cs (1998) [2], nong d6 trung binh do
sdu ~0,4 kg/m?, hé sé,Von Karman a =5,5, $6 Schmidt bun
cat o =0,7, d6 nhétroi v =0,5 m?/s.



Trong md hinh XBeach nhép cac tham sd: do rong bun
cat (pOI—O 4) d6 khéi bun cat (p,=2650 kg/m?*), kich thu6c
va van tdc ling chim 1an luot nhu sau: i) V6i ving Ca Mau,

D, =30 um, w ~0,9 mm/s; ii) V6i vung Soéc Trang, D =50
um, w =2-3 mm/s.

Twong mém: trong Swash cdc gia tri mac dinh la 0,=200
va B=1,1. V&i duong kinh céu kién d~1 cm, d6 rong n~0 5,
do nhot dong hoc ctia nudc v~10° m%/s, ta xac dinh dugc hé
s6 ton that dong chay tang o va dong réi B theo Engelund
(1953). Cu thé:

o = a,(1-n)*v/n’gd*= 0,408
B =B,(1-n)/n’gd = 44,9

Cin cir vao thiét ké tuong mém cua 2 tiéu khu ta c6 do
rong tuong mém dat dugc bang 0,8.

Tham bién sé tri: chuong trinh Swash chay trén lu6i tinh
toan c¢6 budc 6 ludi rong Ax=0,5 m. Xét trong dicu kién
song trung binh ¢6 budc song 20 m thi moi budce song dugce
bicu dién trén d§ dai 40 6 ludi, bude thoi gian trong kich
ban mo6 phdng nay At=0,05s.

Két qua mé phéng

Tinh toan truyén song theo 1 chiéu doc trén mat cit

ngang giip ta nhan biét rd nhitng qua trinh vat 1y. Két qua

phan b chi€u cao song tinh toan (hinh 7) cho thiy, hé s6
truyén song ¢ Ca Mau K =0,63 va Soc Trang K =0,62.
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Hinh 7. Biéu dd giam séng trén mit ciit ngang.

Pé dic trung cho kha ning lam di dong bun cat cua
van tbe quy dao song ta xét dai luong van tbc ma sat u,
Trich xuét gia tri ndy tai 2 diém cach bo Séc Trang 140 va
160 m (hinh 8) cho thay, véi cac thong so: do réng n=0,5,
duong kinh két ciu x6p rong d=1,8 m, chiéu cao «cong trinh
h =1,2 m, d§ sdu nudc trung binh 0,7 m, van toc tic thoi
blen dong theo chu ky song va c6 gia tri duong cho thay XU
hudng dua bun cat vé phia bo, xu hudng nay cang vé phia
bo cang 1o nét. Xét gia tri trung binh va do 1éch chuén thi
tai vi tri 160 m, u,=0,006+0,002 m/s, con tai vi tri 140 m,
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u,=0,011+0,003 m/s. Méc du van tbc nay tuong dbi nho
nhu‘ng c6 thé gay bién ddi day bién.
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Hinh 8. Van toc ma sat tai hai vi tri cach bo Séc Trang.

Két qua tinh toan phan b ndng d bun cat lo limg dugc
thé hién ¢ hinh 9 cho thay, néng d6 bun cat 1on nhét xay ra &
viing gan bo, phia sau rao chin, noi ¢6 chiéu cao séng nho.
Tai vi tri gan sat rao, ham luong tram tich lo limg ~10 kg/
m’, nghia la c6 thé gay ra mot 16p boi lang day ~1 cm néu
tram tich chim lang hoan toan. Day 1a bé day phi hop so véi
d6 sau nude tai chd <1 m.
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Hinh 9. Phan bd ham lugng bun cat lo ling vi tri rao cay tai
X=150 m.

Hién nay tinh nang ciia Swash khong cho phep xéac dinh
luong trim tich bdi lang “tinh” (S,-S,) va thong tin hién c6
khong nhiéu, khéng cho phép tmh theo cach chinh xéc hon
nén ta phai ndi suy theo cach sau:

Tai vi tri X=140 m (vung nudc noéng) tu két qua van toc
ma sat do dong chay u,=0,011 m/s, tinh dugc ung suat do
dong chay t,=0,124 N/m2 Thanh phan ung suét do song co
gia tri trung b1nh

N 1
8, =2 A (do)

Trong d6, hé s6 ma sat song dugce tinh theo cong thirc

Nielsen:
0,2
K, j — 6,3:]
A

£, = exp|:5,5[
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Ciing tai vi tri nay, chidu dai song L= (gh)“T 11,15 m.
Bién d6 dao dong va van tbc cuc dai ciia phan tir nu’oc tai
day lan luot 1a A=0,184 m va u =0,29 m/s. Vi do g6 ghé
day Nikuradse k =0,4 mm, tinh du’oc f =0,0092 va 1,=0,394
N/m2 Ung sut tong hop do vay bang 0,518 N/m?.

Dé’tinh S, voi gia tri dién hinl} D, =30 pm, ta cé‘ toc do
chim lang cua floc 1a 0,9 mm/s. Két qua ham lugng tram tich
lo limg ctia 16p day ~27 cm gan ddy 1a 40 kg/m?. Can cir vao
két qua tinh ham luong ctia 2 16p phia trén lan lugt 13 22,7
va 14,8 kg/m?, ¢6 thé woc tinh ham lugng sat day ¢, =50 kg/

m?. Vi g sudt t6i han bdi ling da chon so bo T, dfl N/m?,

tinh dugc S =2,169x10* kg/m*/s. Mat khac, véi gia tri da
chon rm—O,Z N/m?, ta co S =3,18%x10~ kg/m?/s.

Do két qua tinh toan S S, phan anh dugc xu thé"bck)i ling
nhung 2 dai lugng nay chénh 1&ch qua Ion, lugng b6i 1én ti
2,166x1072 kg/mz/s Vi véy, can chinh lai cac tham s6 T_ e Tore
va E. Theo két qua nghién ctru tinh Kién Giang [8], & ving
bai bién ¢o do sau 0,5-0,7 m, noi co6 diéu kién tuong déng,
do6 day 16p tram tich bdi do dwoc trong nam 2010 1a A z~30
cm. Sau khi hi¢u chinh cac gia tri tham s6, lay t,_ =1,0 N/m?,
T,.~0,2 N/m? va E=2x10 kg/m?/s cho tiéu ving Ca Mau.
Thyc hi¢n tlrorng ty ddi voi tiéu vung Soc Trang, két qua
tinh toan dugc tong hop trong bang 1. C6 thé thay rang,
luong bdi ling tinh duoc kha hop 1y voi toe d6 bdi ling ban
dau khoang 30-35 cm/nam, murc do nay twong duong voi
bdi ling tai Kién Giang da dugc Cudng va cs (2012) bao
cao [9].

Bang 1. K&t qua udc tinh lugng boi lang va xéi 16 tai vi tri X=140
m.

Ving Ca Mau Séc Trang
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Do m hinh toan rat nhay véi cac tham s T, VAT,  nén
de dam bao két qua hop 1y, chung t6i da didu Chll’lh 2 thong
s6 nay khac nhau cho timg tiéu ving (nhung khong khac
qué nhiéu). Ngoai ra, do téc d bdi ling khac nhau nhiéu
trén timg mit cat ngang, nén dé nghi can tinh toan véi cac
thong s6 bién doi trén mat cit ngang. Chang han, c6 thé
chonk bién ddi. Vi Ca Mau, khi k =1,6 mm thi tinh ra bodi
ling hop ly cho vi tri X=140 m nhu’ng voi k=1,0 mm lai
hop 1y cho vi tri X=120 m.

Két luan

Két qua mo phong giai phap cong trinh mém gay boi
két hop trong cdy ngap man (VST, GIZ) gdm 2 phan: giam
song va tao bii gay bdi. M6 hinh Swash dugc sir dung dé
tinh toan theo 2 budc, ap dung cho ting tiéu ving. Két qua
tinh toan giam séng kha tot, phit hop véi s6 liéu do dac thi
nghiém cua cac chuyén gia Puc [7]. V& két qua tinh gay boi,
luong bdi ling tinh dugc vai toe do bdi ling khoang 30-35
cm/nam. Két qua tinh toan nay tuong dbi chinh xac trong
pham vi mot dai bén trong gan rao (bé rong dai khoang 30
m).
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