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TOM TAT: Bai bao trinh bay két qua mo phong, tinh toan bang mé hinh sé tri cac dic trung
s6ng, dong chay va qua trinh van chuyén tram tich khu vyc Ctra TUng, Quang Tri vai céc kich ban
bao gom: Kich ban 1- KB1: Khi ¢ su xuét hién cua ké phia nam; Kich ban 2- KB2: Khi khéng c6
su xuat hién cua ke; Kich ban 3- KB3: Khi ¢6 sy xuat hién cua ké phia nam va ke phia bac. Céc két
qua c6 dugc mo ta cu thé birc tranh dong luc vé trudng song, truong dong chay, dua ra xu thé boi
x6i ciing nhu 1y giai nguyén nhan dan dén tinh trang mat can bang trong can can tram tich ton tai ¢

khu vyc bdi tim Cira Tung.

Tir khoa: Cira Tung, thiy dong luc, van chuyén tram tich.

MO DAU

Ving bién Ctra Tung trai dai gan 1 km thugc
thon An Dure, xa Vinh Quang, huyén Vinh Linh,
tinh Quang Tri. Ctra TUng nam & mot vi tri dia
ly phuc tap, chiu anh huong cuaa cac dieu kién tu

Google Earth

|
ur Guide 7y Date /12040170 17°00;51.

eyealt 8453 ft

nhién nhu: S6ng bién, thay triéu, hai luu, nudc
dang va dong bun cat; dong chdy song va cac tai
bién i lut; g10 muia Dong BAc, Tay Nam va béo,
cling véi cac tac dong cta blen doi khi hau toan
cau va cac hoat dong kinh té x& hoi dang dién ra
manh mé trong khu vyc.

Hinh 1. Vung nghién ciru (a) va khu vuc bién Cira Tang (b) [1]
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Trong nhimg nim gin ddy, bai tim Cua
Tung bi x6i l6: manh, cac khu vuc nay ngay cang
bi thu hep vé khdng gian do sy xam thuc bién

gia tang ca vé quy mo lan cuong d6, dan toi cac
ton that doi véi kinh té, dac biét 1a du lich.

Théng 10/2009

Thang 11/2010

Hinh 2. X6i 16 tai phia bac bai tim Cta Tung [1]

Trude tinh hinh d6 di c6 rit nhiéu cong
trinh nghién ctu cua cac nha khoa hoc dugc
thuc hién nhim dua ra cac gidi phap khéc phuc
su ¢6 xam thyc bai tim Cira Tung. Trong dé
dién hinh la du an “Piéu tra, danh gla xam
thwe bdi tam Cira Ting tinh Qudng Tri”, nim
2010 hay “Nghién czzu ché o thuy dong luc,
van Chuyen bun cat va danh gia hiéu quad gidi
phap nudi bai khu vyc bai bien Cira Tang,
Qudng Tri nam 2013” [2].

Ké thura két qua cac nghién cau trude do,
nghién cau nay sur dung by cac mo hinh thuy
dong luc Mike 21 tién hanh tinh toén, mo
phong truong thay dong luc, van chuyen tram
tich tai khu vuc Cira Tung theo huéng tiép can
cu thé va chi tiét hon. Cac diéu kién bién, diéu
kién dau vao cho mé hinh duoc thu thap, xay
dung va lya chon phu hop dé glam sai so tinh
toan. Bai toan mo phong dugc xay dung theo
cac kich ban c6 su xuét hién cua cong trinh ke,
bao gém ca ké phia bic va ké phia nam. Tu do
¢6 duoc nhitng danh gia khach quan vé dic
diém ciing nhu tac dong cua Cong trinh tGi buc
tranh thay dong luc cua khu vuc nay.

KHAI QUAT CHE PO THUY PONG LUC
VA CO CHE VAN CHUYEN TRAM TiCH
VUNG BIEN CUA TUNG

Ving bién Ctra Tung 1a khu vuc tuong dol
ndng, cho sau nhat 16 m, khdng c6 sy bién doi
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manh vé d6 sau. Tuy nhién, dia hinh day bién
bién dong phuc tap ¢ khu vuc cua song, cac
miii dit nhd ra bién va khu vuc ngoai khoi
(hinh 3).

Hinh 3. Dia hinh khu vuc tinh toan

Séng bién

Theo két qua thu thap, phan tich s6 lieu
song tai phan tich tr md hinh toan cau, duoc
cung cap bai Trung tam du béo thoi tiét han
vira Chau Au: The European Centre for
Medium-Range Weather Forecasts (ECMWF)
[3] trong 39 nam (1979-2017) tai khu vuc

ngoai khoi Quang Tri cho thdy: Khu vuc Cua
Tung chiu anh hudng caa 3 hudng song chinh



M& phong ché dg thiy dong lic va van chuyén...

dong (E), dong bic (NE) va déng nam (SE) véi dong trong khoang 0,25 - 3,5 m, khi c6 bao,
tan suit xuit hién tuong ung la 45,67%, s6ng cao nhét c6 thé dat 6 m (Con Co thang
27,28% va 13,27%. D6 cao song trung binh dao  9/1974).

N

Do cao song(m)

I Above 6.00
[ 1350-6.00
[ 2.00-350
B 1.25-2.00
Bl o75-125
Il 025-075
[ ] Below 0.25

Hinh 4. Hoa song tai diém ngoai khoi Cua Tung toa d6 17°N-107.375°E
tor nam 1979- 2017 theo s6 liéu cuia ECMWF

—_—

Bang 1. Bang tan suét séng (1979-2017) ngoai khoi bién Cira Tung - Quang Tri tir nguén ECMWF

Hwéng séng (N)

~ e 2 0,
Bocaosong —3 NE E SE S SW W Nw Tona (P%)
0-0,25 0,01 0,11 0,6 0,33 004 001 001 001 1,12
0,25- 0,75 0,53 4,47 19,02 11,68 229 398 131 036 43,64
0,75 - 1,25 0,64 6,74 17,24 1,21 005 107 156 017 28,68
1,25-2,0 0,5 10,21 7,77 0,05 001 008 052 005 19,19
2,0-3,5 0,47 56 1,02 0 0 0 0,05 0,02 7,16
35-6,0 0,04 0,14 0,01 0 0 0 0 0 0,19
6,0 - 8,0 0 0,01 0,01 0 0 0 0 0 0,02
Tong (p%) 219 27,28 4567 1327 2,39 514 345 061 100
Thiy trieu qua sb Vander Stock (D= 0,806) duoc xac dinh

ttr b hang s6 diéu hoa thuy tridu toan cau thé
hi¢n trong hinh 5 va bang 2, dua trén bdn song
trleu chinh (M2, S2, K1 va O1). Bién do thuy
triéu tai khu vuc co gia trj trung binh khoang
0,4-0,5m.

Ving bién Quang Tri chiu anh huong cua
ché do ban nhat triéu khong déu, thoi gian tridu
dang nhé hon thoi gian triéu rat, hau hét cac
ngay trong thing deu ¢6 hai lan nuoc lén va
xuéng. Tinh chét triéu dwoc khing dinh théng

04 }‘

0_2-: E

0.0

T T T T T T T T T T T T T T T T T T T T T
07:00 07:00 07 a0 UT 00 07-00 07:00 07-00
2010-04-01 04-06 04-11 04-16 04-21 04-26 05-01

Hinh 5. Dao d6ng muc nudc tai ving bién Ctra Tung, Quang Trj

219



Nguyén Thj Trang

Bdng 2. Hang s diéu hoa céc song triéu tai
vung bién Cira Tung, Quang Tri

STT Tén song triéu Bién do Pha
1 M2 0,2595 -29,28
2 S2 0,0608 24,74
3 K1 0,0853 77,03
4 o1 0,1728 22,66
5 F4 0,0356 133,25
6 F6 0,1218 109,53

Hién trang phan bé tram tich bién

Tai khu vuc nay, dang tram tich tai phia bac
séng chu yéu la cét vang thd, con phia nam la
cat tring min. Tai bai tim Cwa TUng lai cho thay
su khéc biét caa phan bé tram tich, tai khu vuc
phia bic béi c6 cét trang min (ngudn gdc tir phia
nam cua sbng), con tai khu vuc phia nam bai
tdm lai 6 su hién dién cua cat vang thd (nguon
gdc tir phla bic cira s6ng). Hién trang nay la h¢
qua cua qud trinh van chuyen tram tich do séng
va dong chay két hop Vvéi su tac dong cua cong
trinh (cau, ke, cang) tai khu vuc [1].

"") Jﬂ\ 43
Hinh 6. Co ché dé Xuat cho van chuyén
tram tich tai bai tim Cira Tung [1]

THIET LAP MO HINH
Kich ban tinh toan

Truong thuy dong luc va qua trinh van
chuyén tram tich trong khu vuc nghién ciru
phai duoc md phong bang bd md hinh Mike 21
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VOi diéy ki¢n dia hinh hi¢n trang, trong d6 da
c0 sy ton tai cta cac cong trinh ke phia bac va
ké phia nam. Trong nghién cuu nay tién hanh
mo6 phong truong thiy dong luc va van chuyén
tram tich st dung diéu kién dia hinh thang
4/2010 vaéi ba kich ban:

Kich ban 1- KB1: Khi c¢6 sy xuat hién
cua ke phia nam;

Kich ban 2- KB2: Khi khéng c6 su xuat
hién cua ke;

Kich ban 3- KB3: Khi c6 sy xuét hién
cua ké phia nam va ke phia bac.

Viéc md phong, tinh toan theo cac kich ban
nay nham dua ra dugc nhung danh gia khach
quan vé su anh hudng cua cong trinh k& dén
déc trung thity dong luc cling nhu qua trinh van
chuyén tram tich tai khu vuc bién Cira Tung.
Nguon s6 liéu dia hinh, mién tinh va lw6i tinh
Sé ligu dia hinh

S6 ligu dia hinh duoc sir dung dé xay dung
ludi tinh cho m6 hinh 1a bg s6 li€u do sau hoi
am nam 2010 da dugc quy chuan vé cao do
quoc gia VN2000, ban d6 do sau ty 1€ 1/2.000 -

két qua khao sat cua Dy én “Piéu tra, danh gza
xdm thye béi tam Cira Tiing tinh Qudng Tri”.

Mién tinh

Khu vuc tinh toan thudc khu vuc bién Cura
Tung, Quang Tri dugc gidi han tir kinh do
107°03’E t6i 109°10°E va tir vi d 16°58°N t¢i
17°04’N, tir cau Hién Luong dén cau Tung
Luat va tir cau Tung Luat ra bién cach bo
khoang 3,5 km.

Ludi tinh (hinh 7)

~ Lusi phan tir hitu han véi kich thuéc thay
doi giam dan tr ngoai bién vao sat b va nho
nhat xung quanh cac cong trinh. Ky thuat chia
ludi dya trén viée xac dinh cac pharn vi doi
song do vung ngoai khoi va cac cong trinh ven
bd. Mién tinh duoc phan chia thanh cac vung
ngoai khoi, ctra song va ven bién véi sy khac
biét vé do phan giai lugi nham mo ta chi tiét
dugc cac qua trinh thuy dong luc, Trong toan
mlen dién tich ctia phan tir Ién nhat 1a 100.000
m?, g6c nho nhat 29° vung tinh toan dugc roi
rac hoa thanh 9.315 phan tir véi 17.543 nat



ludi; kich thude 1on nhit ¢ Vung ngoai khoi
khoang 320 m, nho nhit vung gan bo va cac
cong trinh khoang 10 m. Sé bién long 1a 4 bién

Mé phéng ché do thity dong liec va vén chuyén...

bao gom 3 bién Iong ngoai khoi: Bién dong,
bién béc, bién nam va bién léng séng Bén Hai.
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Hinh 7. So db cac cong trinh tai khu virc nghién ctru va luéi tinh [Ngudn: Google Earth]

Bén canh d6, cong trinh ké phia bac va phia
nam Cua Tung ciling duoc the hién trén ludi
tinh vai cac thdng sb cu thé. Ke phla bac: Vi tri
chan k& (17°1°02°N-107°6>41’E); vi tri dau ké
(17°1°04°N-107°6’46’E), chiéu dai k& 180 m,
do rong ke 8 m. Ke phia nam: Vi tri chan ke
(17°0 45°N-107°6’43’E);  vi  tri dau ke
(17°0°51°N-107°6"54"E), chiéu dai ké 368 m,
d6 rong ke 10 m.

Piéu kién bién
Diéu kién bién cho mé hinh séng Mike 21 SW

Su dung chudi sb lidu song nudc sau tai
phan tich bang md hinh séng toan ciu duogc
cung cép boéi Co quan Quan ly Khi quyén va

Pai duwong Quéc gia Hoa Ky - National
Oceanic and Atmospheric Administration
(NOAA) [4] tai bién ngoéli khoi phia dong. Bo
so ligu song nuGe sdu tdi phan tich dugc thu
thap tai diém co toa do (17,5°N-107,5°E); sb
ligu dugc luu trlt dudi dinh dang grib2 (.grb2),
obs quan tric 3 h véi cdu trac “multi 1.
[GRIDID].[PARID].[YYYYMM].grb2”.

Dé chi tiét hoa diéu kién bién, da thuc hién
tinh toén lan truyen song véi ludi tinh dugc mo
rong ra ph1a ngoai khoi (hinh 8). Tur két qua lan
truyen song toan mlen tién hanh trich xuat sb
liéu song doc cac diém trén bién cho mé hinh
tinh song Mike 21 SW.
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Hinh 8. Ludi tinh lan truyén séng
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Chudi s liéu song trich xuét lam diéu kién
bién cho ludi tinh bien doi theo ca khong gian
va thoi gian duoc the hi¢n trén hinh 9. Doi véi
bién bac va bién nam su dung dicu kién bién
song phét xa tu do.

Time
26/04/10 03.00.00
26/04/10 03:30:00
26/04/10 04:00:00

26/04/10 04:30:00
26/04/10 05:00:.00
26/04/10 05:30:00

2
1.143447
1.023924

0.9515992
08010187
0.8542641
0.8473862

3
1140512
1.022583

0.9514229
0.9015453
0.855275
0.8485242
0.8446082
0.8400142
0.8356742
08317517
0.8280467
0.8242844
0.8205647
0.5168662
0.8131773
0.8095391
0.8095017
0.8118027
0.8143651
0.6169987
0.819678¢
0.6224625
0.8291902
0.8388725
0.8481538 |
0.8575429 | _
[k

Time Step: 23/04/10 04:30:00
—*- Sign. {Vave Height[meter]

26/04/10 06:00.00
26/04/10 06:30:00

26/04/10 07:00:00
26/04/10 07:30:00
26/04/10 08:00:00
26/04/10 08:30:00
26/04/10 09:00:00
26/04/10 09:30.00

26/04/10 10:00:00
26/04/10 10:30:00

26/04/10 11:00:00

0.8434892
0.8389083
0.8345597
0.8306252
0.8289143
0.8231414
0.8184101
0.8157005
0.8120008
0.8083533
0.8082336
0.810572
0813126
0.8157527
0.8184239
0.8212084
082788
0.8373901
0.8469048
0.8583308

[Em|

26/04110 11:30:00
26/04/10 12:00:00
26/04110 12:30:00

26/04/10 13:00:00

26/04110 13:30:00
26/04/10 14:00:00
26104110 14:30:00
26/04110 15:00:00
260410 15:30:00

0.2+

00

f
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Hinh 9. Chudi s6 liéu s6ng trich xuat
lam diéu kién bién

Diéu kign bién cho mé hinh dong chay Mike
21 HD-FM

Sir dung s6 liéu myc nuée tricu tinh toan tir
b6 hang so6 diéu hoa thay triéu toan cau [5] tai 3
bién long ngoai khoi. Tai bién song st dung
dieu ki¢n Iuu lugng trung binh thang (Qy=3,09
m®/s) - s6 liéu luu luong trung binh thang 4 tai
tram Gia VVong, séng Bén Hai [6];

Diéu ki¢n song: Ung suat SoNg Sy, Sy, Syy
[m*/s?] duoc trich xuat tir két qua tinh toan
trudng séng bang md hinh Mike 21 SW.

tinhtoan [m] -&—&-

Diéu kién ddu vao mo hinh v@n chuyén tram
tich

Vit lidu day & khu vuc Cira Tung cha yéu
la cat voi duong kinh hat giam dan tir trong
séng ra bién [1]. Bai bao sir dung diéu kién
duong kinh hat cét trung binh la dsy = 0,27 mm;
do chon loc la 1,4.

Hiéu chinh md hinh dong chay

B hé s hiéu chinh dugc sir dung trong md
hinh dong chay bao gom: H¢ sb nhot rdi ngang
theo cdng thirc Smagorinsky vai khoang gié tri
[0,25-1] va hé s6 ma sat day sir dung theo cong
thic s6 Manning voi khoang gia tri [20-
40 m*?/s]. Sau khi tinh toan, hiéu chinh di dua
ra duoc bd tham sb cho khu vuc Cira Tung nhu
sau: hé s6 nhét rdi ngang 6 = 0,4; hé s6 ma sat
day tai cac bién long lay bang 5 m**/s, tai viing
ven bo sir dung gia tri 38 m**¥/s, viing ngoai
khoi lay bang 36 m*?/s.

Hinh 10. Vi tri tram do K1 va K2
[Nguon: Google Earth]
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Hinh 11. D6 thi so sénh muc nudc tinh toan va thuc do (4/2010) tai tram do K2
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Két qua tinh toan dong chay dugc higu
chinh véi chudi s6 liéu thuc do tai tram K2 gan
ctra song (hinh 10) trong thoi doan (8 h 00 ngay
21/4/2010 den 7 h 45 ngay 27/4/2010) véi Obs
quan trac 15 phut Két qua hi¢u chinh mo hinh
duoc danh gia bang chi s6 Nash thé hi¢n trén
bang 3 cho thiy muc d6 phu hop glua s6 lieu
thuc do va tinh todn ddi v6i muc nude dat loai
tot, van toc va hudng dong chay dat loai kha.
So sénh véi cac nghién ctru trude day tai khu

tinhioen [ms] ~e—e~

M& phong ché dg thiy dong lic va van chuyén...

vyc ndy cho thiy két qua hiéu chinh md hinh
dong chay cua bai bao nay co sai s6 nhé hon,
dac biét 1a théng so van toc dong.

Do diéu kién thiéu hut sb liéu do dac nén
vi¢c kiem dinh mo hinh véi bo so ligu doc lap
khong the thyuc hi¢n dugc. Tuy nhién van cd the
khang dinh do tin cay cua két qua mo phong va
khd nang sir dung bo thong so cua md hinh
phuc vu tinh toan cac kich ban tiép theo.
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Hinh 12. Db thi so sanh van téc dong chay tinh todn va thuc do (4/2010) tai tram do K2

curren data_2010

LI i
08:00
04-23

LI e
08:00
0422

Hinh 13. So sanh hudng dong chay tinh toan va thuc do (4/2010) tai tram do K2

04-24

Bang 3. Bang phan tich chi sé Nash cho yéu tb
muc nuéc va dong chay tai khu vuec nghién ciru

Thei gian Yéu té Nash
Dao dong myc nwédc (m) 0,87

Théang Van téc dong chay (m/s) 0,72
412010 Hwéng dong chay (deg) 0,67

Hiéu chinh mé hinh séng Mike 21 SW

H¢ so song va: Sir dung gia tri h¢ s song
vd y = 0,8 cho toan mién tinh.

T
08:00

T
08:00
04-27

T
08:00
04-25

08:00
0428

Hé s6 ma sat day: Sir dung theo cong thic
nham day Nikuradse roughness, k, [m] dé xé&c
dinh hé sb ma sat day. Gia tri hé s6 k, phu
thuoc vao dia hinh day va duong kinh hat tram
tich tai khu vuc nghién ctiu. Trong nghién cau
nay, gia tri h¢ s6 ma sat day dugc xéc dinh bién
d6i theo mién tinh, tai khu vuc gan bo (k, =
0,06), tai khu vuc ngoai khoi ma sat day nho
hon (K, = 0,04).

Két qua tinh toan truong song dugc higu
chinh véi chudi s liéu thuc do séng tai tram do
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gin by K1 (hinh 10) c6 toa do (17°2°N-
107°7°E) trong thoi doan tr 8 h 01 ngay

Htinh toan [m] ——=
Hthuc do [m]

21/4/2010 dén 7 h 01 ngay 28/4/2010.

Wave Height
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Hinh 14. So sanh d6 cao song (Hs) tinh toan va thuc do (4/2010) tai tram do K1
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Hinh 15. So s&nh chu ky song tinh toan va thyc do (4/2010) tai tram do K1
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Hinh 16. So sanh hudng song tinh toan va thuc do (4/2010) tai tram do K1

Két qua hi¢u chinh m6 hinh séng dugc
danh gia bang chi s6 Nash the hién trén bang 4
cho thay cé sy chénh léch nho ve do lon cac
dac trung song do dac va md phong. So sanh
Vv6i cac nghién ctu da thuc hién tai khu vuc
Cwra Tung, két qua hiéu chinh md hinh song
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cua bai bdo cho sai s6 nhé hon, dic biét Ia
thong so chicu cao séng. Qua d6 khang dinh
két qua m6 phong ddam bao do tin cay, co thé sir
dung bo thong s6 cia mo hinh phuc vu tinh
toan céc kich ban tiep theo.



Mé phéng ché do thity dong liec va vén chuyén...

Bang 4. Bang phan tich chi sé Nashchoyéuté ™[ ¢
song tai khu vuc nghién cau it
Thei gian Yeu to Nash
Do cao séng (M) 0,79 o o
. Chu ky S(')ng (S) 0,68 1883200 s oo Sign Wave Heightfm]
Thang 412010, ong séng (deg) 0.73 .. , -
O 11-12
] w0-11
KET QUA TINH TOAN - —E
08- 07
Két qua trwong song - E
5 N A N -2 N . , N o203
Ctra Tung la vung bién ho chiu tac dong == R
truc tiep cua song lan truyén tir ngoai khoi, e | E;‘;E‘}
Undefined Value

khong c6 cac ddo che chdn nhu nhiéu khu vuc o ' poen
khac. Qua trinh lan truyén song tai khu vuc nay "

chi chiu anh huéng ciia dia hinh day bién vung Hinh 19. Truong song NE theo KB3
nuéc ndng, hinh thé dia mao duong bo bién va

A N N
cong trinh ke.
—_—
5
Sign Wave Height ]
I o024
B oo ‘
[ o7z-078
[ os6-072
080-068
g 054-060
—_— I 048-054
5 I 042-048
. 03%-042 |
Sign. Wave Height [m] 030-03%
Above 13 I 0203
TR I o0
10-11 . 012-018
09- 10 006-012
g‘;: g: B o005
06- 07 I o000
05- 08 [ undefined value
N 725000 725600 726000
02-03 001.00 472072010 Time Step B70 of 1045
01-02
00-01
01- N by 7
oo} Hinh 20. Truong song E theo KB1
Unidefined Vah
200100 41152010 Time Step 670 of 1045
N N 7
Hinh 17. Truong song NE theo KB1
—
5
Sign Wave Height ]
I oo 084
= 078-084
072-078
> [ oss-072
s E 060-085
Sign. Wave Height [m] 054-080
a z‘e '; ) . [ o045-054
B zos N 042-048
B 036042
= B ovoe
024-030
L o0s-10 W 060
B os-08 012-018
& o i
08- 07 y
B o o o
= g;_gs ] undefined Value
— R 724500 725000 725500 726000
= 01-02 0:01:00 42012010 Time Slep 438 of 451
00- 01
[ RIR) N N .
I seiow 01
- Hinh 21. Truong song E theo KB2
724500 725000 725500 726000
20.01:00 415/2010 Time Step 238 of 451. 1 \ 4 A 2 A 5
Vi truong song NE, két qua md phong

Hinh 18. Truong séng NE theo KB2 theo ca 3 kich ban khéng c6é su khac biét.
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Huong song trung vai huérng cua ca 2 ke phia
bic va phia nam, nén song truyen truc tiép vao
khu vuc cira song Bén Hai ma khong bi anh
huéng caa cong trinh k¢. P9 cao song tai khu
vuc cira sdng va bdi tim dao dong trong
khoang 0,3 - 0,7 m.

Véi truong soéng E, két qua mo phong séng
theo KB2 khi khong co su che chin cua cong
trinh ké, séng lan truyen sau hon vao khu vuc
ctra song so voi KB1 va KB3, do cao song tai
khu vuc chan ciu Tung Luat khoang 0,22 m
(hinh 21).

1884000
1883800 -
1883600
1883400 -

| | 5
L Sign. Wave Height[m]

i I o054
1683000 { - I 075084

! [ 072078

; [ oss-072
1832000 | [ os0-068

H ] 0s4-080

] B 048-054
1882000 oo I 042-048

: B 036-042
1862400 1+ B 0003

: B 000

! oo
1882200 oz

! W o0z

] W o000
1862000 1 I ceono00

[ Undefned Value

724000 724500 725000 725500 726000
0:01:00 420/2010 Time Step 870 of 1419,

Hinh 22. Truong song E theo KB3

BT T S S
B O E——
JEEETINS SRR

1883200 2
5
Sign. Wane Height ]

B oo 065

ABBIO00

12600 JE

1882600 ] -

1882400

1882200

nnnnnn

[ undefined value

724500 725000
7-01.00 4122010 Time Step 500 of 1045,

Hinh 23. Truong song SE theo KB1

Két qua mo phong Véi truong song SE cho
thay ke phia nam c¢6 tac dong che chin, tao nén
vung khuat song phia trong ctra, 1am giam dang
ké do cao song tai khu vuc cira song khi s ong
truyén vao. Bén canh do co su chénh léch rd rét
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vé gia tri do cao song tai khu vuc trudc va sau
ké phia nam: Do cao séng tai truwde ké dat
0,45 m trong khi d¢ cao song sau ké (phia trong
ctra s6ng) chi dat 0,15 m.

1884000

1883800

1883600 1

1883400 e wmeeeefreeeee J0 .
—>

5

e s — Sign. Wave Height [m]

I svoe 065
1883000 -+ ==t=os
1882800 -

L e

1882400 1 s

[ ] Undefined Value

7:01:00 412/2010 Time Step 68 of 451

Hinh 24. Truong séng SE theo KB2

1884000

B S S

1883800 4 hwmermensrmmeesensenand.

B B SS—

1883200+

1883000+

1882800

1882600

1882400

1882200 7+

[LEIVERRER GRS

B eow 005
[ undesineavaive

7.01:00 41272010 Time Step 500 of 1419,

Hinh 25. Truong song SE theo KB3

Tom lai, cac két qua md phong truong séng
trong ting kich ban cho thiy sy xuat hién cua
ké phia nam giy tac dong rd rét dén huong
song va do cao song tai khu vuc bo bac va bo
nam Ctra Tung, dac biét trong truong séng SE.
Trong khi d6 sy anh huong cia ké phia bic toi
ché do song tai khu vure nay 1a khong dang ke.
Két qua trudng dong chay

Truong dong chay dugc tinh toan theo cac
truong hop khi khoéng xét téi sy tac dong cua
gié va sbng va xét tgi su tac dong cua séng
theo ca ba kich ban.



Khi khong Xét toi su tac dong cua song,
dong chay triéu cé téc dg nho. Thoi gian triéu
I&n nho hon thoi gian triéu xudng, tai khu vuc

Undefied Valug

PRy - #50 at y O

17:45:00 4/28/2010 Time Step 935 of 1026,

(@)

Mé phéng ché do thity dong liec va vén chuyén...

cura song van tbc dong trung binh trong pha
triéu 1én (0,11 m/s) 16n hon van tbc dong trung
binh trong pha triéu xuéng (0,075 m/s).

725000
214500 4/27/2010 Time Step 855 of 1026,

(b)

Hinh 26. Truong dong chay trong pha triéu xudng (a) va pha triéu 1én (b) theo KB1

Khi xét tic dong cua song, van téc dong
chay 16n hon rat nhiéu. Trong truong song NE,
dong chay co huéng chu dao tir Bic xudng
Nam. Van téc dong chay I6n, dat cuc dai tai
cac khu vie mili Si (0,66 m/s) va dau ke.

Su xuat hién cua ké phia bic va ke phla
nam déu co tac dong ngan dong chay do song
doc bo tur phla Bic xudng, tao ra xody cuc bo
trudc cua song va ngay sat chan ke phia nam.
Tuy nhién, vi téc do dong chay trong truong
song NE tuong dbi 16n nén dong Chay doc bo
do song két hop voi dong chay sdng van tiép
tuc vuot qua dau ké va di xuéng bd phia nam
Ctra Tung.

1883500

—
1

1883400 7

1883200 | Current speed [mis]
B Above 096
1883000 —— B 0gs- 036
: E 080- 0.88

0.72- 0.80
18828007 L] 064- 072
18826001
1882400 -
1882200

1882000 “" [ ] Below 018

[ undefined Vai

724500 725000 725500
4:15:00 4/18/2010 Time Step 505 of 1000.

Hinh 27. Truong dong chay-song (NE) theo KB1

726000

18836007
18834003
1883200

1883000~

1882600 1
1882400 -+

18822001 -f

18820003

1881800 i
724000 724500 725000
4:15:00 4/16/2010 Time Step 505 of 895.

Hinh 28. Truong dong chay-song (NE) theo KB2

[ Undefined Value

725500 726000

Trong truong song dong, dong chay c6
huéng tir nam 1én béc, tai mii Si ton tai xoay
cuc bé hinh thanh nén dong tach bo. Van toc
dong chay I6n tai khu vuc sat bo, dau ke, dat
cuc dai xap xi 0,45 m/s.

Khi khéng c6 sy xuét hién caa cong trinh
ke, dong chay do song ven bo tir phia nam 1én
truc tiép d6 vao phia nam cira séng, 1 phan tiép
tuc di chuyén 1&n khu vuc phia nam bai tam.

Tuy nhién theo két qua md phong KB1 va
KB3 nhan thdy dong chay song ven bo trong
truong song E chiu sy anh hudng Ién cua ke
phia nam, huéng va van téc dong bi thay doi
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déng ké. Dong chay tir phia nam 1én vong qua
dau keé _phia nam sau d6 bi chan lai tai khu vuc
phia bic Ctra Tung, ngay sat chan ké phia bac
Trong khi d6, sy anh huong cua ke phia bic
dén dén truong dong chay trong truong hop
nay khong dang ké.

1883600

1883400

18832003 —
1

18830003~

1882800

1882600

1882400 1+

1882200

1882000

- Belon 016
1 undefined Value

724500 725000
4:15:00 4/16/2010 Time Step 505 of 1000.

Hinh 29. Truong dong chay-séng (NE) theo KB3

1883600
—>
1883400 1
1883200 Current speed [mis]
- Above 0.48
044- 048
1883000 :I 04404t
[ ] 036- 040
1882800 T 032- 036
[ 028-032
] 024- 028
1882600 [ 020- 024
I 016- 020
1882400 7 B 012- 016
I 008- 0.12
1882200 1 Il 004- 008
= 0.00- 0.04
0.04- 0.00
18820001 I 005004
I Below -0.08
1881800 L MEEEA [ Undefined Value

724500 725000 725500
18:45:00 4/11/2010 Time Step 83 of 1000.

Hinh 30. Truong dong chay-song (E) theo KB1

726000

1883800
18836001+
1883400 —
1
1883200
Current speed [m's]
1883000 J-efveserseeseeee =fg=3f o4
i [ 040- 0.44
B S [ 036- 040
18628001 1 032- 036
] 028032
18826007+ ] 024-028
H = 020- 024
0.16- 0.20
18824001 B 012-016
B 008- 012
sz, B - e
= 004- 0.00
i 008-0.04
1882000 i I Below -008
H [ Undefined Value

724000
18:45:00 4/11/2010 Time Step 275 of 633

Hinh 31. Truong dong chay-song (E) theo KB2

724500 725000 725500 726000
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188300

18834

7

Current speed [m/s]
I “bove 0.43
0.44- 048

188:

040- 044
0.36- 0.40
032- 036
028- 032
024- 028
020- 024
0.46- 0.20
0.42- 0.16
0.08- 0.12
0.04- 0.08
0.00- 0.04
-0.04- 0.00
-0.08--0.04
I Below -0.08
[ Undefined value

1882600

1882400

1882200

RERERREOOT TR

724500 725000 725500 726000
18:45:00 4/11/2010 Time Step 83 of 1000.

Hinh 32. Truong dong chay-séng (E) theo KB3

1883800
1883600
1883400
—
1883200 1
Current speed [m/s]
1683000 = Above 0.48
0.44- 048
1882800 L] 040- 044
] 036- 040
1882600 [ 032- 038
g 0.23- 032
024- 028
1882400 Dl 020- 024
B 016- 020
1682200 B 012- 016
I 008- 012
1882000 I 0.04- 0.08
= 0.00- 0.04
0.04- 0.00
1881800 —
I Below -0.08
1881600 7 [ Undefined value
T T T T
723500 724000 724500 725000 725500

412/2010 2:00:00 Time Step 117 of 1026.

Hinh 33. Truong dong chay-song (SE) theo KB1

1884200

1884000

1883800

1883600

1883400

1883200
048
- 048
- 044
- 0.40
- 036
- 032
- 028
- 024
- 020
- 018
- 012
- 008
- 0.04
0.00
-0.04
I <o 0.8
[ Undefined Value

1883000

1882800

1882600

1882400

1882200

1882000

1881800

1881600

T T T .
724000 724500 725000 725500 726000 726500
4/12/2010 2:00:00 Time Step 117 of 1026.

Hinh 34. Truong dong chay-song (SE) theo KB2

Trong truong song SE, husng dong chay
chu dao 1a huéng bac, toc d6 dong trung binh
nhé hon hai truong hgp khi truong song céd
huong NE, E.



1884000 —_—
1

Current speed [m/s]
I ~bove 048
I 044- 048
0.40- 0.44
0.36- 0.40
032- 0.36

-
|
[ o28- 032
]
=

1883500 §----

1883000

024- 028
020- 024
016- 0.20
012- 0.16
0.08- 012
004- 008
000- 0.04

1882500

-0.04- 0.00
B 0.08--0.04
I Below -0.08
[ undefined Value

1882000 §----

724000 725000
4/12/2010 2:00:00 Time Step 117 of 1026

Hinh 35. Truong dong chay-song (SE) theo KB3

726000

Truong dong chay séng SE chiu anh huong
rd rét cua cong trinh ké phia nam. Két qua mo
phong theo KB1 va KB3 nhan thay, dong chay
ven bo tr phia nam Ién gap dong chay song do
ra tao nén mot dong c6 hudng ra bién tai khu
vue dau ke. Van téc dong giam dang ké tai khu
vuc chan ke phia nam, day la mét trong nhiing
nguyén nhan gay nén hién tuong bdi lap tai khu
vuc nay.

Két qua van chuyén tram tich

1883800 1
1883600

1883400

—
1883200 56005
Total load - magritude [m*3/sim]
Above 0000048
B 0000044 - 0.000048

1883000
1882800
1882600
1882400
1882200

18820001 8
I Below -0.000008
] Undefined Value

724500 725000 725500 726000
1:00:00 4/16/2010 Time Step 338 of 533.

Hinh 36. Van chuyén tong cong
trong treong song NE (KB1)

Trong diéu Kién huong song NE, dong
chdy do song tao ra co van téc twong d6i 16n
(0,5 - 0,6 m/s). Dong tram tich dugc van
chuyén theo huong bac-nam ép sét bo bai tam
phia sau miii Si gdy x6i nhung giam dan vé
phia ctra song. Duéi tdc dong phan Xa, khuc
xa song két hop véi dong trong song do ra, tai
khu vuc phia trug¢c Cira Tung xuat hign cac
x04y cuc b, nguon bun cat duoc van chuyén

M& phong ché dg thiy dong lic va van chuyén...

tir bi tim xudng s& bi giit lai tai khu vuc nay
va gay nén hi¢n tuong boi ling. Ngoai ra,
trong truong song NE, nhan thay khu vygc dau
ke phia nam co hi¢n tugng x0i 16 do tac dong
truc tiép cua séng.

1883800 T
1883600
1883400
1883200 —»
56005
1883000 Total load - magnitude [m"3/sim]
= Above 0000044
0.000040 - 0000044
1882800 [ 0.000036- 0.000040
0000032 0000036
0.000028 - 0000032
. (5] 0000024 - 0000028
B 0000020- 0.000024
B 0000016 - 0.000020
1962400 B 0000012~ 0.000016
= 0.000008 - 0000012
2 0.000004 - 0000008
feazad I 0000000 - 0000004
[ 0000004 - 0.000000
1882000 I -0.000008 - -0.000004
I 0000012 --0.000008
B Below 0000012
1881800 F [ undefined Vaie
724000 724500 725000 725500 726000

1:00:00 4/16/2010 Time Step 123 of 132.

Hinh 37. Van chuyén tong cong
trong truong song NE (KB2)

1883600

1883400

—>
1883200 5e-005

Total load - magnitude [m*3/s/m]
I Above 0.000044
[ 0.000040 - 0.000044
[ 0.000036- 0.000040
[ 0.000032- 0.000036
[ 0.000028 - 0.000032
[ 0.000024 - 0.000028
[ 0000020 - 0.000024
B8 0000016 - 0.000020
B8 0000012~ 0.000016
B 0000008 - 0.000012
[ 0.000004- 0.000008
I 0000000 - 0.000004
I -0.000004 - 0.000000
I -0.000008 - -0.000004
[ -0.000012 - -0.000008
I Below  -0.000012
[_1] undefined value

1883000

1882800

1882600

1882400 12

1882200

1882000

724500 725000 725500 726000

4/16/2010 1:00:00 Time Step 147 of 153

Hinh 38. Van chuyén tong cong
trong trueong song NE (KB3)

—>
1883200 Sen0s

Total load - magnitude [m* ¥/sim]
B Above 0000030
B 0.000028 - 0.000030
1 0.000025 - 0.000028
1 0000023 - 0000025
1 0000020 - 0000023
= 0000018 - 0.000020
I 0.000015- 0.000018
B 0.000012- 0.000015
B 0000010 - 0.000012
B 0.000007 - 0.000010
I 0000005 - 0000007
0000002 - 0.000005
I 0.000000 - 0.000002
I 0000002 - 0.000000
I 0000005 - 0.000002
B Beiow 0000005
[ undefined Value

1883000

1882800

1882600

1882400

1882200

1882000

724500 725000 725500 726000
19:00:00 4/11/2010 Time Step 236 of 533

Hinh 39. Van chuyén tong cong
trong trueong song E (KB1)

229



Nguyén Thj Trang

1883800
1883600
1883400
1883200 o005
1883000 Totalload - magnitude [m3isim]
0 4
B 0.000040 - 0.000044
1882800 =3 0.000036- 0000040
0.000032 - 0000036
0000028 - 0.000032
1882600 =2 0000024 - 0.000028
0.000020 - 0.000024
] 0000016 - 0.000020
1882400 [ 0000012- 0000016
= 0.000008 - 0.000012
0.000004 - 0.000008
1882200 B 0000000 - 0000004
I 0000004 - 0.000000
1882000 I 0000008 - -0.000004
0.000012 - .0.000008
Below -0000012
1881800 ; [ Undefined Vaive
724000 724500 725000 725500 726000

19:00:00 4/11/2010 Time Step 21 of 132

Hinh 40. Van chuyén tong cong
trong treong song E (KB2)

188380
188340
1883 o005
1883001 Total Ioad - magnitude [m*3/sim]
B Above  0.000026
I 0.000024- 0000026
188280 = 0.000022- 0000024
[ 0.000020- 0.000022
[ 0000016 - 0.000020
1862601 =8 0000016 - 0.000016
B 0000014 - 0.000016
18824 B 0.000012- 0.000014
R I 0000010~ 0.000012
I 0000006 - 0.000010
188221 I 0000006 - 0000008
5 B 0.000004 - 0000006
I 0000002 - 0.000004
188200( I 0000000~ 0000002
I -0.000002 - 0.000000
Below  -0.000002
18818 1 undefined vaiue

724000 724500 725000 725500 726000

Im]

41112010 19:00:00 Time Step 45 of 129.

Hinh 41. Van chuyén tong cong
trong truong séng E (KB3)

1883200 s

Total load - magnitude [me3is/m]
B Above 0000040
B 0.000036 - 0.000040
0 0.000032- 0.000036
[_] 0.000028- 0000032
1 0.000024 - 0000028
0 0.000020- 0.000024
B8 0.000016- 0.000020
B 0.000012- 0000016
I 0000008 - 0000012
B 0000004 - 0000008
I 0.000000- 0.000004
I 0000004 - 0000000
B 0000006 - 0000004
[ -0.000012 - -0.000008
I 0000016 --0.000012
B Below 0000016
T Undefined Value

1883000
18828001
1882600
18824001
1882200

1882000 1.

724500 725000 725500
2:00:00 4/12/2010 Time Step 243 of 533.

Hinh 42. Van chuyén tong cong
trong treong song SE (KB1)

Trong truong song dong, séng c6 xu hudng
hoi tu tai trung tam khu vuc bai tam, hinh thanh
Ién dong kéo tram tich di xa bo. Khi ¢6 sy xuat
hién cua cong trinh ke (KB1 va KB3), dac biét
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la sw cO mat cua ke phia nam dan phan 16n
lwong trim tich huéng nam- -bic bi glu lai ngay
sat chan ke, han ché su tlep can ngudn tram tich
nay téi khu vuc cta song. Tuy nhién, trong
truong song E két hop pha triéu lén, mot phan
nho tram tich tir phia nam Ién dugc day qua dau
ké phia nam va Iang dong tai khu vuc ctra sdng
sat chan ke phia bac.

1883800
1883600
1883400
1883200 —
5¢-005
1883000 Total load - magnitude [m"3/s/m
[ Avore  0.000040
[ 0.000036 - 0.000040
1882800 [ 0.000032- 0.000036
[ 0.000028 - 0.000032
] 0.000024- 0.000028
1882600 [ 0.000020 - 0.000024
= 0.000016 - 0.000020
0.000012 - 0.000016
1882400 [ 0.000008 - 0.000012
= 0.000004 - 0.000008
0.000000 - 0.000004
1e82200 [ -0.00000¢ - 0.000000
I -0.000008 - 0.000004
I -0.000012--0.000008
1862000 | I -0.000016 - -0.0000°2
Below  -0.0000'6
1881800 3 [ Undefined Value
724000 724500 725000 725500 726000

2:00:00 4/12/2010 Time Step 243 of 533.

Hinh 43. Van chuyén tong cong
trong trueong song SE (KB2)

1883600 §-——----—t-- -
18834001 3
—>
18832001 5¢-005
Total load - magnitude [m*3/s/m]
1883000 B Above  0.000040
[ 0000036 - 0000040
=] 0000032- 0000036
1882800 - [ 0.000028- 0.000032
[ 0.000024- 0.000028
B8 0.000020 - 0.000024
1882600 1 i I 0000016 - 0.000020
I 0.000012- 0.000016
: I 0000008 - 0.000012
18824001 I 0000004 - 0.000008
I 0000000- 0.000004
[ 0000004 - 0.000000
1882200 Il -0 000008 - -0.000004

I -0.000012--0.000008
I -0.000016--0.000012
I Gelon -0.000016
L[] Undefined Value

724500 725000

725500 726000
[m]
4/12/2010 2:00:00 Time Step 52 of 153

Hinh 44. Van chuyén tong cong
trong treong song SE (KB3)

Trong didu kién song huéng SE, ké phia
nam gitt lai phan I6n lwong tram tich di vao cta
song, mot phan nhoé theo dong chay song_dich
chuyén theo hudng ra xa bo (tai khu vire dau ké
phia nam).

Dua trén két qua mo phong theo cac kich
ban c6 thé ly gidi dugcC su mat can bing trong
can can van chuyen tram tich 1a do sy tac dong
I6n cua truong song cling nhu sy xuat hién caa



cong trinh ké phl'a nam Cua Tung. Trong
truong song NE, véi toc do dong chay kha Ion,
nguon tram tich tai khu vuc bai tim dich
chuyen xubng phia nam gay hién tuong boi
Iang tai khu vuc cira song. Trong troong song E
va SE, do sy che chan cua cong trinh ke, dic
biét 1a ké phia nam, giir lai phan |6n Tuong tram
tich tr phia nam 1€n, han ché su bo sung gay
thicu hut bun cat cho khu vyc bai tam. Day
cling chinh la mét trong cac nguyén nhan dan
dén tinh trang bai tim ngay cang bi thu hep.

KET LUAN

Bai bdo da trinh bay cac két qua tinh toan
thay dong luc va qua trinh van chuyen tram
tich tai khu vuc Cwra Tung, Quang Tri bang mo
hinh Mike 21. Cac két qua cho thay vai tro
khong dang ké cta dong tridu trong truong
dong chay tong hop ven b, dong chay do séng
chiém wu thé.

Dong chay séng Bén Hai twong ddi nho,
lwu lugng trung binh nim khoang 16 m%s (tram
Gia Vong) [6] nén dong chdy do sdng khong
dang ké voi quy md bai toan van chuyén tram
tich (ndng do tram tich lo hrng dao dong trong
khoang 40 mg/l = 40 g/m® [1]) Song la yéu to
chinh tao nén dong chay va dong van chuyen
tram tich tai khu vuc nay. Trong d6 huéng song
NE tao ra dong van chuyen ¢6 hudng béc-nam,
con hai huéng séng E va SE tao ra dong chay
theo hudng nguoc lai.

Bén canh do, dua trén két gua tinh toan
theo tirng kich ban cho thiy su xuat hién cua ké
phia nam Cira Tung lam thay d6i kha lon cac
ddc trung cua truong thiy dong lyc. cling nhu
qué trinh van chuyén tram tich trong khi sy anh
huéng cua ké phia bic 1a khong déng ké. Két
qua md phong theo KB1 va KB3 phan nao giai
thich duoc hién trang boi lap tai khu vuc cira
song ciing nhu sy thu hep do rong bai ngay
cang nghlem trong tai bai tim Cua _Tung. Boi
vay, viéc xay dung va phan tich két qua theo
tung kich ban tinh toan c6 y nghia dinh huéng
va danh gia cho cic giai phap chinh tri tai khu
vuc bién Cua Tung, Quang Tri.

Do sb ligu khao sat, do dac tai khu vuc nay
con rat han ché nén bai bao chua thé di sau
dinh Iuong va phéan tich hrong van Chuyen tram
tich chi tiét. Mac du vay, cac két qua co duoc

M& phong ché dg thiy dong lic va van chuyén...

vé truong thuy dong lue dam bao do tin cay va
cOy ngh1a tham khao cho cac nghién ciru tiép
theo vé bai toan van chuyen tram tich ciing nhu
danh gia cho cac giai phap cong trinh tai khu
vuc nay.

Loi cam on: Nghién cuu nay dugc tai trg boi
Tru:orng bai hoc Khoa hoc ty nhién trong dé tai
mi s6 TN.17.17 “Pdnh gid sudt vdn chuyén
doc bo va ngang bo dudi tac dong dong chay—
song bang mé hinh sé tri”. Tac g1a xin gui 1oi
cam on dén dé tai ciing nhu cac ¥ kién dong
gop cuia thay, ¢o, cac anh chi dong nghiép Khoa
Khoa Khi tugng, Thiy van va Hai duong hoc,
Tru:orng DPai hoc Khoa hoc ty nhién, Pai hoc
Qudc gia Ha Noi.
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SIMULATION OF HYDRODYNAMIC REGIME AND LONGSHORE
SEDIMENT TRANSPORT IN CUA TUNG, QUANG TRI

Nguyen Thi Trang
Faculty of Meteorology, Hydrology and Oceanography, VNU University of Science

ABSTRACT: This article presents simulation results, calculation of characteristics of wave-
currents and sediment transport in Cua Tung, Quang Tri with different scenarios. Title of the topic
“Evaluation of longshore and transversal transportation rates by the total impact of current - wave
interaction using numerical model”. The results have been described in detail the hydrodynamic

picture, the trend of erosion as well as the reasons for the imbalance in sediment balance in Cua
Tung beach.
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