Nghién ctru khoa hoc cong nghé

NGHI‘]:]N CI'T,U ANH HUj(’)’NG C‘UA CONQ TRINH TOI
TRUONG SONG, TRUONG DONG CHAY KHU VU'C
CUA TUNG - QUANG TRI BANG MO HINH SO

LE VAN TUAN ®, HOANG VAN THANH V

1. PAT VAN DE

Cira Tung nam trén dia phan huyén Vinh Linh - tinh Quang Tri va 1a cira séng
ctia hé thong song Bén Hai, mot trong 3 hé thong séng chinh cua tinh Quang Tri
(Hinh 1). Day 1a khu vuc v6i su phat trién kinh t& xa hoi, du lich, hoat dong dén sinh
ven bién dién ra s6i dong. Tuy nhién, sy cdé mat ciia cac cong trinh dugc xay dung
da anh huong khong nho tdi buc tranh thuy dong luc va ché do boi tu ludng lach, x6i
16 bai bién tac dong tiéu cuc t6i nhiéu hoat dong dan sinh, du lich va kinh té xa hoi.

Hinh 1. Vi tri khu vuc nghién ctru Ctra Tung - Quéang Tri

Niam 2010, Nguyén Tho Séo da nghién ctru, danh gia tac dong cong trinh dén
buc tranh thuy dong luc khu vuc ctra song ven bd Bén Hai, Quang Tri sau khi xay
dung ké phia Nam Cua Tung [1]. Nghién ctru d3 xac dinh duoc ké phia Nam tac
dong manh mé dén ca huéng song va dong chay, ké c6 tac dung chin gan nhu toan
b6 song Pong Nam, tao nén ving khuét & trong cira va ngian dong chay do séng doc
b tir phia Nam 1én phia Bac. Két qua nghién ctru cho thay ke da gitr lai mot luong
16n cat & phia Nam va han ché bdi lap ludng lach trong mua song Dong Nam. Tuy
nhién, ke cling c6 tic dung day song doc bo ra xa hon, khién ngudn bun cat phia
Nam it c6 co hoi tlep can cua va bai bién phia Bic Cura Tang. D6 1a nguyén nhén
ctia hién tuong thiéu hut ngudn trim tich bii bién phia Béc, lam mét can bang biun
cat va gdy ra hién tuong x6i 16 bo bién [1].
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DPén nam 2013, Tran Thanh Tung da
nghién ctru ché d6 thuy dong luc, van chuyén
bun cat va danh gia hiu qua giai phap nudi
bai tai day [2]. Nghién ctu cho thay, moi
nam bai bién bic Cura Tung bi thiéu hut mot
luong bun cat vao khoang 31 600 m’, véi
huéng van chuyén bun cat chu dao 1a tir Bic
va Nam. Luong bun cat bi thiéu hut nay gay
ra hién tuong x6i 16 cho bii bién khu vuc bic
Cira Tung v6i chiéu day x6i 16 trung binh
khoang 0,3 m/nim. Tong lwong bun cat can
dé tinh toan nuéi bai 95 000 m® va chu ky

K1

CAu Tung Luét

Hinh 2. So d6 b tri cong trinh
khu vyc nghién ctru

nuoi bai 1a 3 ndm. Tuy nhién, sau 3 ndm nudi, bai bién van s& bi thodi lui 11 m va

tdc d6 x6i 16 bor s& giam dan theo thoi gian [2].

Nham dap tng nhu cau giao thong thuong mai gitra 2 bd' Nam - Bic song Bén
Hai cling nhu hoat dong danh bét thuy san, giao thwong véi huyén dao Con Co, vao
nam 2014, c6 xay dung mot s6 cong trinh xdy dung nhur: Cau Tung Luat, cang ca Cira
Tung, 2 ké phia Nam va phia Bic Cira Tung (Hinh 2).

Sau khi cac cong trinh trén dugc xay dung da c6 nhiéu tac dong t6i birc tranh thuy
dong lyc va moi truong bién tai khu vuc Cira Tung. Hién nay, bai bién phia Bic dang bi
x06i 16 nghiém trong so véi thoi diém trude khi cac cong trinh duoc xdy dung, giy anh
huéng nghiém trong dén hoat dong kinh doanh du lich ctia nguoi dan noi day (Hinh 3).

o V4

11/2010

Hinh 3. Mot sb hinh anh x6i 16 bai bién Cira Ting

Nghién ctru sy thay d6i truong song va truong dong chay trong ving dudi tac
dong cua cac cong trinh bang mé hinh toan s€ mo phéng, du doan va tir d6 dua ra
bién phap can thi¢t dé khac phuc nhitng anh huong xau nay.

170 Tap chi Khoa hoc va Céng nghé nhiét déi, S6 30, 12-2022



Nghién ctru khoa hoc c6ng nghé

2. TAI LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pic diém khi hiu

Quaéng Tri neim trong vung khi hau nhiét doi gio mua, co nén nhiét cao, ché do
anh sang va mua, 4m doi dao... 1a tinh c6 khi hau kha khac nghiét: Tt thang 3 dén
thang 9 chiu anh huong cia gi6 Tay Nam kho nong thoi manh, thudng géy nén han
han; tir thang 10 dén thang 2 nam sau chiu anh hudéng cia gido mua Pong Bac kem
theo mua 16n, thuong xay ra i lut [3].

2.1.1. Ché dj gio

Tdc do gi6 16n nhét 6 thé dat hon 13m/s vao mua he (thang 4) va gan 10m/s
vao mua dong (thang 12). Theo s6 li¢u do gio tai Tram Con C6 (17°10°N - 107° 21’E),
huéng gi6 Tay Nam dugc thé hién 0 trong ba thang 3, 4, 5 va hudng gié Dong Bac
duogc thé hién 10 trong ba thang 10, 11, 12 (Hinh 4), cu thé hoa gi6 nhu sau:

Mua

Tay
Nam

Théang 10 Théang 11 Théang 12

Hinh 4. Hoa gi6o mot sb thang tai tram Con Co nam 2009

2.1.2. Nhiét d@p

Nhiét do trung binh nam tir 23°C - 25°C. Mua lanh ¢6 3 thang (thang 12, 01 va
02 nim sau) nhiét d6 xudng thip, thang lanh nhit nhiét d6 xubng dudi 20°C. Mua
nong nhiét do cao (trung binh 28°C - 30°C), thang nong nhét 1a thang 6, 7, nhiét do
cao c6 thé 1én t6i 40°C - 42°C. Bién d6 nhiét trung binh gitra cac thang trong nim
chénh léch 7°C - 9°C.

2.1.3. Lwgng muwa

Luong mua binh quén kha cao khoang tur 2.100 - 2.400 mm (riéng nam 2005
dat 3.032 mm). Mua mua kéo dai tir thang 9 nam truée dén thang 2 ndm sau, lugng
mua tap trung chu yéu vao cac thang 9, 10, 11 (chiém 70% lugng mua ca nam).
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2.14. D ém

Trung binh ndm khoang 83 - 84%. Trong nhiing thang mua mua, dg am trung
binh thuong trén 85%, c6 khi 1én dén 90%.

2.2. Pic diém hii vin

2.2.1. Ché dp séng

Theo s6 liéu song ciia Tram Qén Co (17°10°N - 107°21’E) trong nam 2009
song theo cac hudng Dong, Dong Bac, Dong Nam chiém vu thé hon, ca vé dg cao
lan tan suat xuat hién (Hinh 5), cu thé hoa song cac thang trong nam 2009 nhu sau:

Ca nam

Hinh 5. Hoa séng 12 thang tai tram C6n Co nim 2009

S6ng huéng Pong Bic co tan suat suat hién ‘thép hon so v6i 2 hudng song con
lai nhung c6 d6 cao va nang lugng 16n hon gap gan 2 1an hudéng Pong va hon 4 1an
huéng BDong Nam.
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2.2.2. Thiiy triéu

Khu vyc ndy c6 ché do ban nhat triéu khong déu, gan mot nira s ngay hang
thang ¢ 2 1an nuéc 16n, 2 1an nudc rong. Myc nude dinh triéu twong dbi 1on tir
thang 8 dén thang 12 va nho hon tir thang 1 dén thang 7. Do 16n tridu 1én 16n nhat
hang thang trong cac nam khong 16n, dao dong tir 59 - 116 cm [3].

2.3. Phwong phap nghién ctru

Nghién ctru sir dung mo hinh Mike 21/3 Couple FM v6i 2 module chinh, bao
gdbm module phd séng Spectral Wave (SW) [4] va module thuy luc Flow
Hydrodynamic (FM - HD) [5] dé tinh toan, mé phong truong thuy dong luc va sy
lan truyén ctia séng, dong chay tai khu vuc Ctra Tung - Quang Tri.

2.3.1. Thiét ldp dia hinh mién tinh va lwéi tinh

Dit lidu d6 sau day bién cap nhat dén nim 2014 bai Poan Po dac bién v& hai
do va Nghién ctru bién (Hinh 6a), nhu sau:

Trung tdm mién tinh dugc xac dinh 1a khu vuc clra song tap trung cac cong
trinh. Mién tinh dugc tinh tir tim ra bién phia dong hon 4 km, m¢d theo 2 hudéng Bic-
Nam doc dudng bo bién cac tAm mién tinh 6 km. Phia tiy doc theo song Bén Hai 1én
phia thugng luu 8 km (Hinh 6b).
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Hinh 6. Phan bd diém d6 sau (trai) va dia hinh mién tinh Ctra Tung (phai)

Ludi tinh toan c6 kich thude giam dan tir ngoal khoi vao bo. Luol duoc chia
chi tiét nhit & vung ctra song c6 2 tuyén ké ——— '
Bic - Nam Cira Tung (kich thuge 10 - 30 m), ™~ \ »,
chia luéi theo dudng dong mirc d6 sdu 10 m
(kich thude 30 - 50 m) va tho dan khi ra ngoai
khoi (kich thude 100 - 300 m) (Hinh 7).

2.3.2. 86 liéu diu vio

Pé tinh toan birc tranh thuy dong luc .. \
khu vuc Cua Tung, nghién ctru da su dung N

. > ; : |
cac soO héu lém dléu klél’l blén va dléu klén 00 72000 | 722000 | 724000 | 720000 | 720000 | 730000
ban dau nhu sau: Hinh 7. Ludi tinh toan Cira Tung
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- S ligu gié: Thu thap tai tram quan traic Con C6 (17°10°N - 107°21°E) trong
nam 2009 va tir 20/4 dén 28/4/2010;

- Sb liéu séng, dong chay: Thu thap tur s6 liéu do dac thyc t& bang may AWAC
trong 2 dot tu 12/8 dén 18/8/2009 tai tram K1 ¢6 toa do 107°06°51” E; 17°01°18” N
va tir 21/4 dén 28/4/2010 tai tram K2 ¢6 toa do 107°06°42” E; 17°00°54” N (Hinh 2);

- Piéu kién bién muc nude: St dung muc nudc tu phan tich héng sb diéu hoa
toan cau ctia mo6 hinh Mike 21.

2.3.3. Thoi gian mé phong, tinh todn

Thoi gian m6 phong khong lién tuc theo cac kich ban cong trinh qua céc giai
doan. Cu th¢, ¢6 3 chuoi thoi gian da chon d¢é mo6 phong:

- T ngay 12/8/2009 dén 18/8/2009 mé phong, hiéu chinh mé hinh toan;

- Tir ngay 21/4/2010 dén ngay 28/4/2010 kiém dinh mé hinh va tinh truong
song, truong dong chay dudi anh hudng cua cac cong trinh dugc xay dung tinh dén
nam 2010 (gom Cang C4, Cau Tung Luat va K¢é phia Nam Cua Tung);

- T ngay 10/01/2018 dén ngay 14/01/2018 tinh toan truong soéng va trudng
dong chay dudi anh huong cia cac cong trinh tinh dén ndm 2018 (gom Cang Ca,
Cau Tung Luat, K¢ phia Nam va K¢ phia Bac Ctra Tung).

2.3.4. Higu chinh va kiém dinh mé hinh

Thoi gian hiéu chinh tir 12/8/2009 dén 18/8/2009. B¢ cao song tinh toan trung
binh 1a 0,42 m trong khi d cao song thuc do trung binh la 0,46 m, h¢ so0 hiéu qua
Nash = 70,5% (Hinh 8). Hon nira, song duoc tinh toan va song thyc do c6 xu hudng
kha giong nhau. Do6i voi cac mo hinh toan hién nay, két qua hiéu chinh nay 1a kha tot.
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Hinh 8. So sanh d¢ cao song tinh toan va thuc do nam 2009
Thoi gian kiém dinh tir ngdy 21/4/2010 dén ngay 28/4/2010. D9 cao séng tinh
tqén trung binh 1a 0,73 m thap hon so véi d6 cao song thuc do trung binh 0,86 m, hé
sO hi€u qua Nash = 73,6% (Hinh 9). Nhung nhin chung, xu huéng cua song tinh
toan kha giong vai song thuc do.
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THUCDO [ —
TNHTOAN[] = = -

1200 00:00 1200 00:00 1200 00:00 1200 00:00 1200 00:00 1200 00:00 1200 00:00
2010-04-21 0422 0423 0424 0428 0422 0427 04-28

Hinh 9. So sanh d9 cao song tinh toan va thyc do

Vian toc dong chay trung binh tinh toan dugc la 0,154 m/s trong khi van tbe
dong chay trung binh thyc do la 0,167 m/s, h¢ s6 hiéu qua Nash = 55,2%. Sy bién
thién van tdc tinh toan va thuc do 14 gn chung xu huéng (Hinh 10). Nhu vay, két
qua klem‘dml} mo hinh cho thiy song va dong chay di tinh toan dugc 1 phit hop va
dat yéu cau d&€ mo phong, tinh toan.
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Hinh 10. So sanh tdc d6 dong chay tinh toan va thuc do

3. KET QUA VA THAO LUAN
3.1. Két qua trudng song, treomg dong chay khi chwra c6 ke phia Bic (2010)

Hién trang khu vuc nghién ctru nim 2010 gdm cé cac cong trinh Cau Tung
Luat, Cang Ca va Ke phia Nam.

Vao thang 4 nam 2010, séng huéng Pong Nam chiém wu thé hon cac hudng
song khac. Séng ngoai khoi c¢6 do cao 1,2 m nhung khi lan truyén vao bo chi con 0,4 m
va thap hon khi lan truyén vao trong ctra song Bén Hai. Phia trong ctra séng, do co
céc cong trinh nén song lan truyén vao khong duge xa khoang t6i da 1 km va do cao
song ciing chi dudi 0,2 m. Ké phia Nam Ctra Tung di chan dugc kha tot song Dong
Nam khi lan truyén vao cira song. Tai 2 bén ké, tuy cung d6 sau nhung d6 cao song
chénh 1énh nhau 16 rét (Hinh 11).
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Hinh 11. Truong song (¢rdi) va truong dong chay (phdi) voi hién trang
cac cong trinh thang 4 ndm 2010

Dong chay trong khu vuc ¢6 xu hudng ép sat bd bién, téc dd dong chay khong
l6n chi dat 0,1 m/s & ngoai khoi va 16n hon & ven bo 1én tdi 0,4 m/s, c6 vung 1én toi
trén 0,6 m/s. O ven b0, dong chay manh hon c6 thé gay ra x0i 16 bo bién, dic biét cac
miii d4t nho ra phia bién thuong c6 toc do dong chay 16n gay x6i mon bd manh hon.

3.2. Két qua truong song, trwong dong chay vai hién trang cac cong trinh
nam 2018 va dé chan song

3.2.1. Kich bdn mo phong
Xay dung 2 kich ban véi cac hién trang cong trinh nhu sau:

- Kich ban 1: Hién trang khu virc nghién ctru ndm 2018 c6 cac cong trinh gdm
Cau Tung Luét, Cang C4a, K¢ phia Nam va K¢ phia Bac Cira Tung.

- Kich ban 2: Hién trang khu vyc nghién ctru ndm 2018 va thiét ké dé chin
song ngoai khoi bai bien Ctra Tung.

Dé chin séng ngoai khoi bii bién Cira Tung dugc tac gia thiét ké gom 2 doan,
moi doan dé co kich thudc 150 m x 4 m va cach nhau 100 m. Dé cach bo 250 m,
nam & dJ sau 4,5 m va song song vadi bo bién.

3.2.2. Két qua tinh todn, mé phéng

Vao thang 01 nim 2018, séng hudéng Pong Bic chiém uu thé trén toan mién
va ¢6 do cao kha 16n. Do cao séng o ngoai khoi khoang 1,7 m va giam dan khi lan
truyén vao bd chi con khoang 0,3 m va c6 nhiing diém cao hon 1én téi 0,8 m; séng
DPoéng Béc c6 thé lan truyén siu vao phia trong Cang Ca thdm chi anh huong ca dén
phia thuong luu cau Tung Luat (Hinh 12). Sy hién dién cua Ké phia Bic da phan
nao chin dugc séng lan truyén vao bén trong ctra séng nhung khong dang ké.

Phia bai bién Cira Tung, khoang khong gian bién sau ké phia trong dét lién
dugc chan séng kha nhiéu. D& nhan thay sy chénh 1éch d6 cao song qua 2 hinh anh
c6 dé chin va khong co dé. Trong diéu kién binh thudng, khi chua c6 dé chin d6 cao
song lan truyén vao bo c6 thé dén 0,9 m nhung khi c6 dé thi do cao song lan truyén
vao bo giam chi con dudi 0,6 m (Hinh 12).
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Hinh 12. Truong song véi hién trang cong trinh thang 01 nam 2018 (#rdi)

va khi c6 dé chin song ngoai khoi (phdi)

Dong chay dudi anh hudng cia trudng song Dong Bic co xu hudng ép sat bo,
tdc do chi khoang 0,2 m/s & ngoai khoi nhung vao cang gan bo thi tbc do dong chay
16n hon 18n t6i 0,5 m/s; c6 ving 1én trén 0,8 m/s. K& Bic dé chin kha tot dong chay
ven bo, ngin can sy x6i mon di chuyén tram tich khoi bai bién Cira Tung. Cu thé,
dong chay cang tién sat ke thi van toc cang giam (tir 0,5 m/s xudng con 0,1 m/s) va
bi bé cong ra phia ngoai khoi. Trong ctra song gitta 2 k¢, do dong chady song khong
ddng nhat vé hudng v6i dong chay ven bién nén hinh thanh xody c6 thé giy ling
dong trAm tich trong cira song (Hinh 13).

Khi c6 dé chin, dong chay trong phia dé bi anh huong ca toc do va hudng.
Téc d6 dong chay da bot siét hon & ven bd so véi khi chua cé dé chén, téc do con
dat khoang 0,2 - 0,3 m/s & viing sau dé chin (Hinh 13). Nhin chung, dong chay khi
¢ dé co bi anh huéng nhung van ¢ mirc thip.
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Hinh 13. Truong dong chay v6i hién trang cong trinh thang 01 nam 2018 (#rdi)
va khi c6 dé chan song ngoai khoi (phai)
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4. KET LUAN

- Bai bao nay trinh bay cac két qua tinh toan birc tranh truong séng va trudng
dong chay khu vyc Cira Tung dudi tac dong ctuia cac cong trinh theo cac kich ban
thuc té duoc xay dung.

- Khi chua c¢6 cac cong trinh, bd bién va ving trong cira song sé phai himg
chiu nhiéu dot song vdi d6 cao 16n tir ngoai khoi lan truyén t6i. Vi do cao song 1on
nhu vay khi di vao bo dan dén su x6i 16 dudng bo, dic biét 1 cac bii bién co tram
tich 1a cat. Hon nita, dong chay cling 1a mdt nguyén nhan giy ra hién tugng vén
chuyén va ling dong tram tich.

- V6i 2 cong trinh d4 duge xay dung 1a Ké phia Nam va Ké phia Bic thi bo bién
van chua duge bao vé mot cach hidu qua ma chu yéu 1a chin song lan truyén vao
trong cira song, bo bién van chiu anh hudng khi c6 séng 16n 1am x6i 16 va bi pha huy.

- Khi ¢6 cong trinh dé chin song ngoai khoi bai bién Cira Tung, da c6 tac dung
16n trong viéc chin séng va bao vé bd bién. Do cao song dd giam rd rét & phia sau
ctia dé chan. Ngoai ra, dé chan ciing khién tram tich khi di chuyén tir bo ra khoi s& bi
lang lai phia trong dé va giita dé chan c6 khoang trdng 14 noi di vao ciia trim tich
ngoai khoi.

- Két qua nghién ctru gbp phan danh gia hién trang déi bo va lam co sé cho
viéc bao dam 6n dinh méi trudng nude, giam thiéu x6i 1 bd bién nhiam phat trién du
lich, thiic ddy phat trién kinh té - xa hoi va 13 co s& quan trong cho quy hoach va xay
dung cac cong trinh bién, ven bién nham phong chdng x6i 15, sut lan, gy 6 nhiém
mdi trudng bién.
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Nghién ctru khoa hoc céng nghé

SUMMARY

RESEARCH ON THE EFFECT OF THE CONSTRUCTIONS TO THE WAVE,
CURRENT FIELD IN CUA TUNG BEACH - QUANG TRI BY MODEL

For many years, Cua Tung area has suffered from the effects of rising water
and waves, especially during storms. That situation leads to changes in water
environment and coastal erosion, directly affecting people's lives and properties;
affect the development of tourism, economy - society. The presence of the works
here has led to a change in the hydrodynamic regime (waves, currents) and
negatively affects the coast and water environment. Confirmed results show that
wave height and flow rate are 73.6% and 55.2% according to Nash criteria, at a
satisfactory level or higher. Before and after two constructions, the Southern
Embankment and the North Embankment of Cua Tung, have shown a clear change
in wave regime and flow, causing the waves to be strengthened and causing severe
coastal erosion important. The author has proposed a breakwater construction
measure off Cua Tung beach, through simulations, it has been shown that the
breakwater has a great effect on breaking waves and protecting the coast. Wave
height has decreased markedly at the rear of the breakwater. In addition, the barrier
dyke also causes the sediment moving from the shore to the sea to be deposited
inside the dyke and in the middle of the dyke there is a gap where the offshore
sediment enters. The research results contribute to the assessment of the current
status of the coastal zone and serve as a basis for ensuring the stability of the water
environment, minimizing coastal erosion in order to develop tourism and promote
socio-economic development.

Keywords: Wave field, current field, Cua Tung, MIKE 21/3 model, truong
song, truong dong chay, Cua Tung, mo hinh MIKE 21/3.
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