Tap chi Khoa hoc va Céng nghé Bién; Tap 17, S6 4; 2017: 433-444

DOI: 10.15625/1859-3097/17/4/11053
http://www.vjs.ac.vn/index.php/jmst

DANH GIA TAC PONG CUA KE CHAN SONG TGl QUA TRINH
BOI -XOI TAl KHU VUC CUA TAM QUAN, BINH DINH

Vii Tuan Anh

Vién Hdi duong hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
E-mail: reoldfriend@yahoo.com

Ngay nhan bai: 13-7-2016

TOM TAT: Nam 2009 dé chin séng tai cira Tam Quan dwoc hoan thanh, khu virc nay bi bdi
mot cach nhanh chong, dac biét 1a vao mua mua (tring hop Véi gié mua Bong Bic). Cac qua trinh
thiy thach dong luc va xai 1, bdi tu tai cira Tam Quan thay d6i theo mua rd rét. Vao mua mua (tir
thang 9 toi thang 12): Gid thinh hanh theo hudéng dong bic (NE), bic - dong bic (NNE), bac (N) va
tay bac (NW). Hau hét téc do gi6 tap trung tir cip 2 dén cip 5. Song hinh thanh bai gié NE, N ¢6
anh huong 16n nhat d&én khu vuc cra Tam Quan. Khi truyén vao trong ludng dan séng giam nhanh
chéng va c6 xu thé ddy vat liéu tir ngoai bién vao, gay nén qué trinh bdi - x6i xen k& & khu vuc cira
va trong ludng dan. Dong chay c6 xu thé lam vat liéu day di chuyén tir song ra bién gay ra su boi,
x6i xen k& & khu vuc ludng dan. Phia ngoai ctra vat liéu dugc bdi trén mot khu virc ¢ dang vong
cung xung quanh ctra. Vao mua kho (ti thang 1 t6i thang 8): Hudng gid chu dao 1a déng nam (SE),
nam - dong nam (SSE) va nam (S) vai tdc d6 gi6 kha nho, tir cip 2 dén cip 4. Gi6 hudng dong (E)
c6 tAn suat nho nhung tao ra song gy tac dong truc tiép t6i khu vuc nghién ciru. Do cao song giam
nhanh khi truyén vao trong ludng dan. Tac dong cua séng do gié SE co xu thé day vat liéu day tir
ngoai bién va khu vyc mii nhd Truong Xuan vao ling dong & khu vuc ctra. Dong chay séng hinh
thanh bén bd bac 1am vat liéu di chuyén vao khu vuc trung tam ludng 1am néng hda khu vuc nay.
Dong chay chi lam vat liéu day di chuyén vao thoi diém tridu rat manh va ling dong trén mot khu
Ve rong, déu & clra nhung voi cudng do khong dang ké. Két qua tinh toan nhimg thay di dia hinh
day tir 15/12/2014 dén 20/5/2015 khé phti hop voi két qua do dac. Pay chinh 1a co s¢ dé dua ra cac
giai phap 6n dinh ludng dan lau dai.

Tir khoa: Cira Tam Quan, ludng dan, luu lwong, vat lidu day, ling dong, boi - xi.

MO DAU

Cua Tam Quan, noi ra vao thuong xuyén
cua hon 1.400 tau thuyén cua cac huyén phia
bic tinh Binh Dinh va cac viing lan can, 1a mot
trong nhitng cang ca tip nap nhat mién Trung.
Nam 2003 cang da dugc xay dung kién cd,
trong d6 c6 mot ké chin séng dai 850 m vuon
ra bién va dua vao sir dung cudi nim 2009.
Trudc khi xay ké chin séng, tau c6 coéng xuit
tir 90 - 400 CV ra vao rét dé dang. Tuy nhién
sau khi xay ké chin séng khu vuc nady bi bdi

l4p manh gay khé khin cho tau thuyén ra vao.
R4t nhiéu tau bi mic can, séng danh chim, bj
gay chan vit, banh lai khi ra vao ctra. Gitta nam
2011 d4 nao vét, khoi sau ludng lach, tuy nhién
chi vai thang sau cira bién lai bi bdi l1ap nghiém
trong hon. Hién tugng ndy xay ra chu yéu tu
thang 9 - 12, muia mua va ciing 1a mua gié mua
DPong Béc. Tur thang 1 t6i thang 8, trung voi
mua kho, dia hinh day & khu vuc cura it bi bién
dong hon. Ndm nao dia phuong cling phai chi 1
-15t dong dé nao vét ludng ra vao nhung déu
bi bdi lap tré lai sau vai thang, day chi la giai
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phap tinh thé. C6 thé noi day la mét trong
nhitng cong trinh d& dé lai nhitng hau qua
khong mong muén nhat. Muén dua ra nhitng
giai phap nhim én dinh ludng lach lau dai thi
viéc xac dinh nguyén nhin va co ché van
chuyén vat liéu gay nén su bién dong dia hinh
d4y 1a can thiét. RS rang, ke chan song sau khi
xay dung da 1am thay ddi cac qua trinh thay -
thach dong luc, gay nén su bdi lap cira & day.

Bai viét dua ra két qua tinh toan bang mo
hinh todn m6 phéng cac tmorng thay dong luc
va tdc dong cua chdng toi qua trinh di chuyen
- ling dong vat liéu gay nén sur bién dbi dia
hinh tap trung vao khu vuc ludng dan va cta
Tam Quan. Day s€ la nhiing co s¢ dé dua ra
g|a| phdp nhim én dinh lau dai ludng lach ra
Vao cua.

TAI LIEU VA PHUONG PHAP
Tai ligu

Dé dam bao yéu ciu tinh toan bing mo
hinh toan, dia hinh day bién khu vuc nghién
Clru da dugc lay tir cac to hai d6 ti 18 1:200.000

Xuit ban nam 2011 bsi Hai quan Nhan dan Vigt
Nam, bao gém céc to:

Tir Cika Pai téi cira My A:

Ti I&: 1:200.000 tai Vi tuyén 16. Phép
chiéu Mercator. Hé quy chiéu VN2000.

Phan bién: Bién tap theo tai liu do dac
nam 2008, 2009 cua Poan Do dac bién vé Hai
d6 va Nghién ctru bién, Quéan chung Hai Quan.

Tir cira My A dén vung Quy Nhon:

Ti I&: 1:200.000 tai Vi tuyén 16. Phép
chiéu Mercator. Hé quy chiéu VN2000.

Phin bién: Bién tap theo tai liéu IA-
200(07+08), 1A-25-40 cia HQND Vigt Nam
XUat ban nam 2010, tai liéu do dac nam 2007
cta Poan Po dac blen vé& Hai db va Nghién cau
bién, Quan chung Hai Quan.

Ban d6 do sau day bién viing bién Binh Son
(Quang Ngai) - Quy Nhon (Binh Dinh) 0 -
60 m nuéc. To so 1, to sb 2. Ti I¢ 1:100.000,
nim 2014. Dy &n “Diéu tra dic diém dia chat,
dia dong luc, dia chat khoang san, dia chat moi
truong va du: bao tai bién dia cht vang bién
Thira Thién-Hué - Binh Dinh (0 - 60 m nudc).
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Ti 16 1:100.000 (Trung tim Dia chét va Khoang
san bién).

Tai khu vuc cita Tam Quan, dia hinh con
dwoc s dung tur:

Ban dd dia hinh khu vuc cira Tam Quan
(Binh Binh) thang 12/2014, thang 5/2015. Ti l¢
1:10.000.

Ng0a1 dia hinh day dugc Iay tur cac to ban
dd néu trén, sb liéu dau vao can thiét cho mo
hinh con c6:

S6 liéu lwu lwgng nudce song, dot khao sat
12/2014 va thang 5/2015.

Két qua phan tich co hoc trim tich khu
vuc ctra Tam Quan, dot khao sat 12/2014 va
thang 5/2015.

S6 lidu gi6 tram Ly Son (1994 - 2013).
Phwong phap
Khao sat thuc dia:

Dbo dong chay trén 2 nhanh séng chinh
(hinh 1b) dé xac dinh luu lwong nudc song
Tam Quan vao mua mua (12/2014) va mua kho
(5/2015) LAy mau trim tich day xac dinh kich
thudc va thanh phan vat liéu day.

Do dia hinh vao thang 12/2014 va
5/2015, xac dinh su bién d6i dia hinh gitra 2
Ian do nhim kiém chang két qua tinh toan
bang mé hinh.

M6 hinh hoa:

Phuong phiap mé hinh todn nhim mod
phéng cac qua trinh thuy thach déng hec théng
qgua viéc ung dung md hinh MIKE 21 SW
(song), MIKE 21 FM (dong chay), MIKE 21
ST (di chuyen tram tich bo rorl) MIKE 21 la
mot hé thong mod hinh cho cac ctra song, ven
bién va bién [1] phat trién bai DHI (Danish
Hydrauhc Instltute) duoc sir dung khé phé bién
& Viét Nam va trén thé gi¢i va duoc danh gid 1a
cho két qua déang tin cdy. Ban than DHI da co
nhiéu du an dé klem chirng cac mé hinh cua
minh. C6 thé ké dén: Mo phong cac truong
thay déng hec & vinh Mele va cang Vila,
Vanuatu [2]; Xac dinh téc do Iang dong trong
cang Bakkafjoru cting nhu d6 sdu o6n dinh trong
va ngoai cua Iuong dan vao cang [3] Cai dat
MIKE 21 @& mé phong séng bdo gan bo, dong



chay va di chuyén tram tich tai Brackley Bight
phla bic dao Prince Edward [4]; Tinh toan boi
x6i ludng tau do tac dung cua dong chay va
song [5]...

Trong nghlen Clru nay phuong phap mé
hinh héa véi ki thuat phan ti hitu han duoc sir
dung. Trong d6 cac module Hydrodynamlc
(dong chay), Spectral Wave FM (s6ng) va Non-
Cohesive Sediment Transport (di chuyén vat
lieu khong dinh két) trong MIKE 21 FLOW
MODEL FM dugc dung dé tinh toan tmO'ng
dong chay va dich chuyén vat liéu day. Co s¢&
toan ctia mo hinh tinh duoc trinh bay ky trong

Pdnh gid tac dong cua ké chdn song...

cac phan “tai liéu khoa hoc” cua cac module
[6-9].

V6i phuong phap mo hinh hoa thi diéu
kién bién rat quan trong. Tai cac bién long ngoali
bién, A-B, B-C va C-D (hinh 1a) diéu kién bién
cho module Hydrodynamic (tinh dong chay) la
muc nudc trieu - dugc tinh toan bai cong cu
Tide Pridiction Heights trong MIKE 21
Toolbox. Cong cu nay cho phép tinh todn thay
tridu todn cau voi 6 ludi 0, 25° hoac 0,5°. V6i 2
bién Iéng trong song la tuyén do luu luong | va
tuyén do luu lwong 11 (hinh 1b) 12 leu lugng mua
mua va mua khé thue do (bang 1).

14935'N
Tuyén do luu lugng 1@

» Trudng Xuén

Nui Kim Bdng
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Hinh 1. D6 sau va luéi tinh: a) Vung tinh mé rong, b) Ving nghién ciu chi tiét

Bang 1. Luu lwgng nudc sdng Tam Quan

Thang 12/2014 (mua mwa) Thang 5/2015 (mua kho)

Tuyén do Tuyén do Tuyén do Tuyén do
vy lwong | lwu lwong Il lwu lwgng | Iwu lwgng Il
16,8 m¥s 37,9 m%s 5,8 m’s 0,04 m¥s

Vi module Spectral Wave FM (tlnh séng)
céc bién long ngoai bién duoc dwoc xac dinh 1a
bién bén (lateral boundary) va trong song la
bién dong (closed boundary).

Céc ket gua do dac, phan tich cho thay ham
1u’0'ng tram tich lo ling trong nuéc séng, ngay
ca vao thoi ky mua mua (12/2014) khong déng
ké. Vi vay, chi tinh toan qua trinh di chuyén vat
ligu diy khong dinh két. Cac két qua phan tich
cho thay vat liéu day & khu vuc cira Tam Quan

chia yéu 1a cat véi duong kinh hat giam dan tur
trong séng ra bién. Trong module Non-
Cohesive Sediment Transport, thanh phan cap
hat tram tich day (dso) duoc Iay thay ddi, bang
0,25 mm & khu vuc trong song khu vuc cua
ldy bang 0,2 mm. Bén ngoai cira tir do sau
2,5 mtro ra bang 0,15 mm.

Qua trinh hi¢u chinh md hinh tinh thong
gua viéc thay do6i hé so6 Manning trén toan
vung tinh.

KET QUA VA THAO LUAN

Dé dam bao két qua tinh dugc chinh xéac
cho vung nghién ctru, khu vuce tinh toan dugc
mo rong téi vi do 15°13’N vé phia bic va
13%56°N xubng phia nam. V& phia bién vung
tinh toan dwgc m& rong ra toi kinh tuyén
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109°50’E. Vi ving tinh do, dé thiét lap ludi
tinh véi 7333 phan tr tam giac (hlnh 1a).Véi
nhitng khu vuc ngoai khoi hay viing ven bo ¢
dudng bd don gian, phan tir ludi dugc 1am thé.
Cwra Tam Quan (khu vuc nghién ctu) va
nhitng vung c6 duong bo phuc tap phan ta
lu6i s¢ dugc lam min hon (hinh 1b). Do luéi
tinh tam giac tai khu vuc nghién ctu rat day
va khong déu nhau, két qua biéu didn s& gay
kho khin cho nguoi doc. Vi vay, cac két qua
biéu dién dong chay dugc chuyén sang luéi
vuodng cho rd rang.

Xac dinh co ché, cuong do cua qua trinh di
chuyén vat liéu gay nén qua trinh bdi - x6i &
khu vyc ctra Tam Quan nham dua ra nhu:ng giai
phép 6n dinh ctra lau dai thi vi¢c danh gia tac
déng cua tirng yeu tb thuy dong luc la can thiét.
Tuy nhién, su bién d6i dia hinh day bién lai 1a
két qua tdng hop cua cac qué trinh thuy dong
luc. Viéc danh g1a muc d6 chinh xac cua két
qua tinh bang mod hinh, do dé, phai dugc so
sanh voi két qua do thyc té. Vi vy, ngoai viéc
tinh toan su bién dong nay dudi tac dong riéng

ré cua tung yéu t thuy thach dong luc, can
thiét phai tinh toan tac dong tdng hop cac qua
trinh thuy dong luc téi qua trinh di chuyen vat
ligu gay nén bién déi dia hinh. Dé c6 thé so
sanh két qua tinh toan vai 50 liéu do, thoi gian
tinh sé& tir 15/12/2014 (bat dau khao sét 1an 1)
t6i 21/5/2015 (két thic lan khao sat th 2).

Céc két qua tinh vao mua mua
Két qud tinh dong chay

Dong chay tinh toan ¢ day 1a tong hop cia
dong trieu va dong chay song. Véi 2 tuyén do
luu lwong tai 2 nhanh chinh, tuyen do hru
lwong | (hinh 1b va hinh 2) va tuyén do luu
lwgng 11 (hinh 1b va hinh 3) duoc thuc hién vao
thang 12/2014 cho thay luu luong nudc song
vao thoi gian nay khong lén (bang 1), tong luu
luzon% nuéc song chay ra blen chi xap Xi

m°/s. Tuy nhién, cin luu ¥ ring, mua muwa
nam 2014 & hau hét cac tinh Nam Trung B6 c6
lwong mua rat thip da gay nén hién tuong han
han kha nghiém trong vao mua khoé nam 2015.

boi fiong v boitay
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Hinh 3. Tuyén do luu lwong | va cac thay truc

Két qua tinh cho thiy vao thoi thoi ky triéu
c6 bién d¢ cyc dai, dong Chay trong song dat
gia tri 1on nhat & thoi diém tricu xuong manh ¢
nhanh song c6 bé tri tuyen do luu luong Il
(hinh 4a) xap xi 0,6 m/s. O khu vuc ludng dai
850 m, gitra ké va nii Kim Bdng, dong chay cé
thé dat cuc dai khoang 0,4 m/s tai vi tri hep
nhat gan dau ké. Vao thoi diém triéu Ién manh,
dong chay tai 2 khu vuc nady giam xuéng. Gia
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tri cuc dai & khu vuc Iuong chi con khodang
0,15 m/s va con 0,3 m/s ¢ nhanh song bé tri
tuyén do luu luong II. Dong chay trung binh
theo do sAu tai cac diém tinh trong séng luén c6
hudng chay tir song ra bién. Khu virc ngodi cira
khi trleu Ién dong chay c¢6 husng chu dao tur
bic xubng nam va khi triéu rat dong chay co
huéng nguoc lai. Toe do dong triéu khong lom,
thuong tir 0,06 - 0,08 m/s vao cac thoi diém



N
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triéu 18n va xudng manh & phan phia bic va
thuong nho hon 0,05 m/s & phan phia nam. Tai
khu vire dau ke chan song va dau mii nho ra
bién cua ndi Kim Bdng (mu1 Truong Xuan) co
hién twong tao ra nhu:ng x0ay cuc bo. Dai gan

bd phia nam ké chin séng dong chay yéu va

the db [m's]

Pdnh gid tac dong cua ké chdn song...

thuong khong c6 hudng cha dao (hinh 4a, 4b).
Dong chay thuong dat gia tri 16n vao cac thoi
gian triéu rat manh. Vao thoi ky triéu c6 bién
d6 nho, truong dong chay phan bd twong tu
nhung véi tdc do nho hon.

inh 4. Truong dong chdy tinh todn, mua mua thoi diém triéu 1én manh (a);
thoi diém tridu xubng manh (b)

Két qud tinh séng

Muia mua trang véi thoi ky gio mua Bong
Bic. Két qua thong ké glo tr 1994 - 2013 cho
thdy: Vao thoi gian nay gi6 thinh hanh 1a
hudng NE (10,88%), NNE (8,92%), N (7,61%)

va NW (12,10%). Phan Ién toc d6 gid tap trung
trong khoang cip 2 t6i cdp 5 (theo thang
Beaufort) Gi6 NE, N, NNE cyc dai dat cap 8
riéng gi6 huéng NW dat cyc dai t6i cap 10. Do
dac diém dia hinh khu vuc, séng do gio NE, N
va NNE c6 tac dong manh tsi khu vuec.

14934'N

14935'N

14934N

——0.6—— D¢ cao sing (m)

Hinh 5. Truong séng do gié NE, téc d6 9,3 m/s tao ra (a); do gié NE, téc d6 19,3 m/s tao ra (b)

Két qua tinh cho thiy: V&i gid NE co téc
d6 9,3 m/s (cap 5) da tao ra trudng séng hiéu
dung & phan phia bic c6 d6 cao 1,0 m, dic biét
& phan ndi Kim Bdng nhé ra bién. O khu vuc
phia bic, séng hau nhu giit nguyén huéng khi
tién vao bo. Téac dung che chin caa mii nho
Truong Xuan 1 rat 1én khéng nhitng cho khu
vuc cira ludng din ma con ca mot phan cua dai

ven bo phia nam vung nghién citu. Sau khi
vuot qua miii Kim Bdng, séng chuyén huéng
nhanh tr NE sang E. Khi tgi cira, do su hién
dién cua ké da lam séng tiép tuc chuyén hudng
sang ESE vao trong ludng va su suy giam do
cao song nhanh, chi con 0,2 m & khu vuc trung
tam ludng. Sy hién dién cua ké con c6 tac dung
che chén cho dai bd phia nam. Phan sat ké séng
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c6 huéng ESE, cang vé phia nam, anh hudng
che chin cua miii Truong Xuan va ké cang
giam dan 1am cho séng chuyén dan sang hudng
chu dao la NE (hinh 5a). Toan bé vung ngoai
khoi, song c¢6 d6 cao trén 1,2 m. Pay la d6 cao
s6ng hiéu dung do gi6 hudng N, tée do 9,3 m/s
tao ra & khu vuc tuong tu truong séng do giod
NE tao ra. Séng c6 d6 cao 0,8 m ap sat bo &
khu vuc phia bac téi miii Kim Bong. Phan l6n
khu vuc ctra ludng séng c6 d6 cao nhé hon
0,5 m va giam rat nhanh xuéng con 0,2 m khi
tién vao trong ludng véi hudng chu dao 1a E.
Miai nhé Truong Xuén con cO tac dung che
chin kha tét cho dai bo khu vuc phia nam viing
nghién ctru. B6 cao séng cho dai ven bo & day
nhé hon 0,8 m véi hudéng NE. Toan bo phia
ngoai khoi, sébng ¢6 d6 cao trén 1,0 m hudng
NNE la cha dao. Véi gi6 NE cip 8 tao ra séng
cao hon 4,0 m & ngoai khoi, tir 2 - 3 m ¢ khu
vuc cira VA suy giam rat nhanh xuéng con
0,4 m & trung tam ludng (hinh 5b).
Két qud tinh bién déi dia hinh ddy
Bién doi dia hinh ddy do dong chay

Dong chay téi mét gia tri da lon sé lam di
chuyén vat liéu day. Do dong chay khong ddng
nhat theo ca khong gian va thoi gian trén toan
bo khu vuc nén sy di chuyén caa vat liéu day
ciing khong ddng nhat va két qua 1a da tao ra
nhitng khu virc x6i - bdi xen k&. Khu vuc ludng
gitta k& va ndi Kim Bdng xay ra qua trinh boi
x6i xen ké trén toan b dién tich, trong d6 phia
ngoai cira qué trinh x4i - bdi dién ra manh mg

hon. Két qua tinh sau 15 ngay cho thiy: Xuit
hién mot khu vuc x6i tir bo bic sang bo nam
VGi 2 tam Xx6i & sat by bic va gan ké bén bo
nam. Vat liéu duoc di chuyén vé phia ctra tao ra
mét khu virc bdi & phia bac va mot khu vuc boi
gin v6i ké bén bd nam c6 hinh dang tam giéc.
Nam kep gitra hai khu vuc bdi nay 13 mot dai
x6i hep hinh vong cung va phia bén ngoai la
mét khu vuc bdi cé dién tich twong tu. Két qua
tinh sau mot thang cho thay: Khu vuc x6i 1a
0,021 km? chu yéu ¢ bén bd nam va vé phia
trong sdng, toc d6 x6i 1a -0,11 m/30 ngay. Téc
dd xO6i cuc dai tai thm x6i bén bd bic
-0,41 m/30 ngay, bén bd nam tam x6i phat trién
thanh mét réng triing song song véi ke, dat gia
tri cuc dai xap xi -0,25 m/30 ngay. Khu vuc bdi
phia bic phat trién hon, c6 hinh dang déng
huéng, rong 0,013 km?, tbe d6 bdi khong ting
S0 Vé6i 15 ngay trude do, dat +0,08 m/30 ngay,
gié tri bdi cuc dai +0,37 m/30 ngay. Tuy nhién,
qué trinh bdi d4 hinh thanh mét dang tuyén dai
khoang 80 m, réng 25 m vudng géc véi bo béc,
chin ngang ludng. Téc do bdi trung binh cua
dai nay +0,21 m/30 ngay, cuc dai +0,37 m/30
ngay. Khu vuc bdi phia nam phat trién gan véi
khu vuc bdi phia bic va véi khu vuc bdi phia
ngoai dé tao ra mot vong cung ndi lién ke va bo
bic. Dién tich cua khu vuc nay khoang
0,028 km? véi tée do bdi xdp xi +0,09 m/30
ngay. Phin sat ké dugc bdi nhiéu hon véi
nhitng tdm bdi dat cuc +0,31 m/30 ngay
(hinh 6a).
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Hinh 6. Bién déi dia hinh day gy ra bai dong chay mua mua (a);
bai séng do gid NE, toc d6 9,3 m/s (b)
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Bién doi dia hinh ddy do song

Song gay ra su di chuyén vat li¢u day thong
qua viéc tao ra cac dong chay 6n dinh nhu dong
doc bo, dong song doi... Su bit ddi xtiing cua
van toc dudi dinh va chan song ciing la mot
ngudn khac caa van chuyén trim tich [8].

Phan bd bdi - x6i do tac dong cua séng do
g10 NE, N hay NW tuong tu nhau. Trong do,
song do gid NE gay nén qua trinh bien doi dia
hinh day manh m& hon ca. Ket qua tinh su di
chuyen vat li¢u day gay nén bdi - x6i gay ra boi
song do gio NE, cap 5, thoi glan 15 ngay cho
thidy: O phia bo bic ving x6i cuc dai dat
-0,48 m/15 ngay, trung binh -0,02 m/15 ngay;
diém bdi cuc dai la +0,91 m/15 ngay trung
binh +0,10 m/15 ngay Pang cha y la dong
chay do song gay ra ¢ dai ven bo phia ngoai ndi
Kim Bong sau khi vuot qua mii Truong Xuan
di doc bo phia bic vao trong ludng. Téc do
dong kh& manh c6 xu thé mang vat liéu tir phia
ngoai vao ling dong & dai sat bo bic va trong
lubng. Bén bd nam diém x6i cuc dai
-0,48 m/15 ngay, trung binh -0,04 m/15 ngay
va diém bdi cuc dai 1a +0,80 m/15 ngay, trung
binh +0,10 m/15 ngay Khu vuc Iuong bdi, x0i
cuc dai déu dat gla tri tuyét d6i 1a khoang
0,70 m/15 ngay, x6i trung binh -0,12 m/15
ngay, bdi trung binh +0,18 m/15 ngay Qué
trinh x0i xay ra manh & khu vuc ngoai cura, vat
liéu duoc dua vao tao ra dai boi lién tuc bén by
phia bic va bén bd ké phia nam. Séng con dua

Pdnh gid tac dong cua ké chdn song...

vat liéu di su vao trong ludng dan tao ra 1 dai
boi theo hudéng dong tay, chéo ngang ludng lam
ndng héa ludng (hinh 6b).

Céc két qua tinh vao mua kho
Két qud tinh dong chay

Két qua do dac thang 5/2015 cho thiy luu
lugng cua sdng Tam Quan rat nho. Tai nhanh
bd tri tuyen do Iuu lwong 11 hau nhu khong c6
nudc song (bang 1).

Bién do triéu vao thoi ky tridu cuong trong
cac théng mua kho ciing thuc‘mg nhé hon so voi
gla tri nay Vao thoi gian mua mua (céc thang
Cuoi nam). Tbc do dong chay thoi diém triéu
xudng manh ciing it khi vuot gié tri 0,2 m/s tai
khu vuc ludng (hinh 7a) vao cac thoi diém
triéu 1én manh chay con nhé hon (hlnh 7b).
Trong song dong chay bén nhanh song c6 bé tri
tuyén do luu lwong | dong chay I6n hon bén
nhanh kia nhung cling chi dat cuc dai khoang
0,09 m/s. Do luu lwgng nudc sdng nhéd nén
dong chay trong song thuong c6 huéng ngugc
nhau (vao - ra) theo pha trieu. Khu vuc ngoai
bién, twong tu nhu trong thoi ky mua mua,
dong chdy chu dao la dong triéu, c6 huéng tur
bac xuong nam Khi triéu lén va nguoe lai khi
tridu rat. Téc d6 dong tridu nho hon giai doan
mua mua, tir 0,03 - 0,06 m/s vao cac thoi diém
triéu 1én va xubéng manh & phan phia bic va
thuong nho hon 0,03 m/s & phan phia nam.
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H|nh 7. Truong dong chay tinh toan, mua kho thor1 diém triéu 1én manh (a);
thoi diém tridu xubng manh (b)

Két qud tinh séng

V6i gié SE, ¢6 toc do 9,3 m/s (cap 5) tao ra

treong song hiéu dung c6 d6 cao 0,8 m ap sat
dai bo toan bo khu vuc nghién ciu vei hu:orng
séng chu yéu 1a SE. Trong khi do, song c6 dod
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Vii Tuén Anh

cao tir 1,0 m tré 18n nam cach bo khoang 800 -
900 m & khu vuc phla nam, khoang 200 -
300 m ¢ phia bic va ap sat bo khu vuc ndi Kim
Bdng nho ra bién. Tai khu vuc ctra ludng, song
suy glam rat nhanh, d6 cao song tr 1,0 m ¢
ngoai dau k& xudng con 0,2 m trén mot quang
du:orng khoang 150 - 180 m khi tién vao ludng
va hau nhu khong d6i huéng. Tac dung che
chin cia miii nho Truong Xuan véi khu vuc
Iuong dan khong dang ké, con ké chan séng chi
c6 tac dung che chan véi song c6 do cao nho
hon 1,0 m (hinh 8a). Véi gi6 E, c6 toc do

9,3 m/s (cip 5) tao ra trurong song hiéu dung c6
do cao 1,0 m ap sat dai bo toan bo dai bo phia
bac t6i mii Truong Xuan. O khu vuc cira ludng
song truyen truc tlep vao trong Iu0ng Tuy
nhién, song suy giam kha nhanh, xuong con
0,2 m ¢ khu vyc trung tam ludng. O phan phia
nam, tac dung che chan cua mai Tmorng Xuén
va ke khong nhiéu. Do day bién nong va thoai
hon nén khi ap sat bo d6 cao song bi suy giam
con 0,8 m véi husng song hdu nhu khong thay
dbi, chi yéu van 1a huéng E (hinh 8b).
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Hinh 8. Trudng séng do gié SE, toc dd 9,3 m/s (a); do gid E, téc do

Két qud tinh bién déi dia hinh ddy
Bién doi dia hinh ddy do dong chay

9,3 m/s (b)

ké, dong chay ca ¢ trong song va ngoali bién
chi yéu 1a dong triéu, téc do khong lon. Vi thé,
qué trinh di chuyén vat liéu day gy nén qua

Do luu luong song vao mua kho khong dang  trinh x6i - bdi trong mua kho khong dang ké.
‘ bién ddi day [m] 3\ bién ddi day [m]
| a) \ >04 ) ; b) \ i >04
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Hinh 9. Bién déi dia hinh day gay ra bsi dong chay mua kho (a)
bai séng do gid SE, toc do 9,3 mi/s (b)

Tac dong cua dong chay lam di chuyen vat
li¢u day chi xay ra vao thoi diém triéu rat manh
va & khu vuc ludng. Vat liéu duoc di chuyén ra
phia cira ling dong trén mot khu vuc rong va

440

déu quanh Ctra hon so v6i mua . Sau 15 ngay
murc x0i cuc dai dat -0,02 m/15 ngay va bdi cuc
dai +0,02 m/15 ngay. Sau mot thang cac gia tri
nay lan luot 1a -0,03 m/30 ngay va +0,03 m/30



ngay (hinh 9a). Nhu vay qué trinh x6i bdi do
dong chay xdy ra vao mua kho ¢ khu vuc ludng
khéng dang ké.

Bién doi dia hinh ddy do s6ng

Song do gio SE, S va E tao ra déu tac dong
truc tlep t¢i khu vuc va cho buac tranh phan bo
boi - x6i tuong tu nhau. Két qua tinh toan tac
doéng cua song SE, cap 5toi qua trinh di chuyén
vat liéu day gay nén bdi - x6i & khu vuc trong
thoi gian 15 ngay cho thay S6ng c6 xu thé day
vat ligu ddy tr ngoai va khu vuc miii nho
Truong Xuan vao ling dong ¢ cua lam cho
toan bo khu vuc cira dwoc boi vai toe do cuc
dai dat +1,06 m/15 ngay trung binh +0,18
m/15 ngay. Vat liéu con duoc dong chay do
song hinh thanh bén bd bic dua vao ling dong
& khu VlIC trung tam Iuong trén mot di¢n tich
0,012 km? voi toe do bdi cuc dai dat xdp xi
+1,9 m/15 ngay, trung binh dat +0,29 m/15
ngay v6i xu thé mo rong ra gitra Iuong lam
ndng héa khu virc trung tdm ludng. Nam gitra 2
khu vuc boi nay 12 mét khu vuc x6i kha rong
v6i toe do x6i cuc -0,49 m/15 ngay, trung binh
-0,24 m/15 ngay. Ngoai ra, xung quanh dau ké

Pdnh gid tac dong cua ké chdn song...

chin séng bi x6i vé&i véi vi tri x6i 1on nhat -
1,37 m/15 ngay, trung binh -0,67 m/15 ngay
(hinh 9b).

Két qua tinh bién dbi dia hinh day tir
15/12/2014 téi 21/5/2015 dwéi tac dong caa
song - dong chay

V6i s6 lidu do dia hinh, luu luong séng
Tam Quan trong dot khdo sat mua mua
(12/2014) va mua khd (5/2015) va sé liéu gid
cua tram Ly Son d& md phong céc truong thuy
- thach dong luc & khu vuc. Két qua tac dong
riéng ré ciing nhu tdng hop cua cac truong thuy
dong lec véi qua trinh di chuyén vat lidu day
gay nén bdi x6i ¢ khu vuc ciing dugc md phong
lai cho thay:

Dong chay ¢6 xu thé day vat liéu tir song
ra va Ian% dong thanh mot dai cé dién tich
0,043 km® hinh vong cung ngay ngoai cta
ludng dan. Gia tri bdi trung binh +0,23 m va vi
tri boi 16n nhat +1,5 m gan dau ke. Trong luong
dan, ngay bén trong dai boi nay 1a mét khu vuc
X0i rong 0,022 km? véi tam x6i cuc dai -0,55 m
va gia tri x6i trung binh 1a -0,28 m (hinh 10a).
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Hinh 10. Bién ddi dia hinh day tir 15/12/14 - 20/5/15 gay ra bai dong chay (a); bai séng (b)

Trong khi d6 tac déng cta séng tao ra mot
dai bdi lién tuc bén bo bic rong 0,086 km? véi
murc bdi trung binh dat +0,13 m, vi tri bdi nhiéu
nhat dat 2,2 m & phia trong miii Truong Xuan.
Séng c6 xu thé dua vat lidu day tr khu vuc
ngoai cira, bén ngoai dau ké phia nam va khu
vuc mii Truong Xuén vao lam néng héa mot
dai rong 0,012 km? bén bo bic va 0,014 km?
doc theo ké bén bo nam véi tée d6 trung binh
+0,65 m (hinh 10b).

Tac dong tong hop cua dong chay va séng
tai qua trinh di chuyen vat ligu ddy manh mé
hon tac dong riéng ré cua ting yéu té. Buc
tranh bdi x6i & khu vire nhu sau:

Toan bd khu vuc ngoai cira, noi ¢6 d6 sau
tr 1 -5 m, trén dién tich 0,14 km duoc boi Véi
gia tri trung binh t6i +0,59 m. Tai khu vuc gan
dau ke phia nam, do do sau khong I6n nén vat
liéu Iang dong ¢ day da tao ra mot COn cat cat
v6i diém bodi cuc dai t6i +1,94 m, néu khong
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duoc nao vét s& noi han l1én khoi mat nudc
(hinh 11). Khu vuc boi manh nhat nam gan mui
Truong Xuan véi gia tri cuc dai +2,56 m. Mot
dai hep sat bd béc, 46 sdu < 1 m véi dién tich
0,022 km? bi X0i Véi gia tri x0i cuc dai -0,52 m.
Bén bo nam ton tai 2 khu vyc x6i la khu vuc
bén trong ludng sat k& vai dién tich 0,023 km
gia tri x0i lon nhét dat -0, 89 m va khu vuc dau
ké c6 dién tich 0,008 km? nhung bi X6i manh
hon véi gia tri x6i cuc dai - 1 58 m (hinh 12).

Hinh 11. Con cat phia trong dau ké chan soéng
ndi 1&n khoi mit nudce (chup ngay 25/6/2014)

Dé danh gia mirc d6 tin cay cua két qua tinh
d4 so sanh sy bién déi dia hinh day qua mat cit

A B (hinh 8a) dai 600 m. Két qua so sanh cho
thiy su phu hop kha tot gitra két qua tinh va do
dac & phin mat cit dai 450 m tinh tur dau ké (vi
tri A), 150 m con lai ciia mat cit co su sai khac
glua tinh toan va do dac (hinh 13b). Ket qua
nay duoc ly giai nhu sau: Trong thyc té mii
nh6 Truong Xuén duoc tach ra khoi ndi Kim
Bong boi mot lach rong tir 10 - 17 m, nudc c6
thé luu thong qua lach nay (hinh 13a), dic bi¢t
vao mua gi6é Bong Bic dong chay qua lach nay
rat manh. Tuy nhién trong mé hinh tinh lach
nay khong dugc dua vao va day la 1y do gay ra
su sai khéc gitra két qua tinh va do dac.
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Hinh 12. Bién dbi dia hinh day tir 15/12/2014 -
21/5/2015 gay ra boi tac dong téng hop
cua séng va dong chay

——da dac (15/12/14)
do dac ( 21/5/15)
tinh toan tir 15/12/14

210515 D)

Hinh 13. Mt cit A B: vj tri mat cat (a), bién ddi dia hinh day theo thoi gian (b)

KET LUAN

Dong chay & trong song, ludng dan va khu
vuc cia la tong hop cua dong chay séng va
dong triéu, dong do song, hoan luu ven bo...
Dong chay ¢6 xu thé dua vat lidu day tir sdng ra
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bién tao nén qua trinh bdi x6i xen k& trong khu
vuc ludng va ling dong trén mot khu vic hinh
vong cung xung quanh cura.

Vao mua mua, khu vuc cira Tam Quan chiu
anh huong manh cuaa séng hinh thanh boi gio



NE, NNE va N. Trong khi d6, vao mua kho,
song hinh thanh béi gi6 SE, S va E tac dong
truc tiép toi khu vuc. Séng Iuon ¢ xu thé dua
vat licu ddy tir ngoai bién vao ling dong khu
vuc cua bén bo bac. Dong chay doc bo bén bo
bac gay ra do song con dua vat ligu day vao
trong ludng va ling dong & do.

Xu thé di chuyén vat lidu day do .dong
Chay va song nguoc huéng nhau khi triéu rat
nén tac dong téng horp cua 2 nhan té dong luc
nay lam gia tdng qua trinh Iang dong vat liéu
day, nhit 12 phia ngoai cra & khu vuc c6 do
sautrl-5m.

Nhu vay, muon o6n dinh luong dan phai dua
ra nhitng giai phap nham lam giam thiéu dong
chay doc bo do séng tao ra bén bo bac.

Loi cam on: Bai béo 1a mot phan két qua

nghién ctu cua dé tai VAST05-04/14-15. Tac

gia xin chan thanh cam on su gitip d& nhiét tinh

cua cac dong nghiép phong Vat ly bién, Dia

chit - dia mao bién, Vién Hai duong hoc da

codng tac va giap dd trong qua trinh hoan thanh

cbng trinh nay.
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ASSESSMENT OF THE IMPACT OF BREAKWATER ON EROSION-
DEPOSITION PROCESSES IN TAM QUAN RIVER MOUTH,
BINH DINH PROVINCE

Vu Tuan Anh
Institute of Oceanography, VAST

ABSTRACT: After the establishment of breakwater at Tam Quan river mouth in 2009, this ar-
ea has been deposited quickly, especially in the rainy season (coinciding with northeast monsoon).
The processes of litho-hydrodynamics and erosion-deposition change clearly over seasons. In the
rainy season (September to December) prevailing wind directions are NE, NNE, N and NW. Most
wind speeds range from level 2 to level 5. Waves generated by NE, N winds have the most impact
on the Tam Quan river mouth. During propagation into the channel the waves reduce rapidly and
tend to push the bed material from the sea to the channel that causes the alternate deposition and
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erosion in the river mouth and channel. Currents carry bed material from the river to the sea and
cause the alternate deposition and erosion in the channel. Bed materials are accumulated in an arc-
shaped area around the mouth. In the dry season (January to August) prevailing wind directions are
SE, SSE and S, and wind speeds are rather small, from level 2 to level 4. The E wind has a low
frequency but generates waves that cause direct impacts on the studied area. The wave height
reduces rapidly during transmitting into the channel. The waves generated by the SE wind tend to
push bed material from the sea and around Truong Xuan cape to the channel, then accumulating in
the mouth. Wave-currents formed along the northern shore bring the materials to accumulate in the
channel center. Currents just cause bed materials to move at the time of strong ebb-tide and then ac-
cumulate on a large area at the mouth, but with negligible intensity. Calculation results of the bed
evolution from 15/12/2014 to 20/5/2015 fairly correspond with the measured results. This is the sci-
entific basis of the solutions for long-term stability of channel.

Keywords: Channel, significant wave, discharge, bed materials, accumulate, erosion-
deposition.



