|  KHOA HOC

CONG NGHE

CAC QUA TRINH PONG LU'C VA DIEN BIEN HINH THAI CUA DAI
VA CUA LO TINH QUANG NGAI

Trwong Van Bén, Vii Vin Ngoc, Vil Phu’ﬁng Quynh Trén Manh Trlr(mg
Phong Thi nghiém trong diém Quéc gia vé dong lic hoc séng bién

Tém tat: Bai bdo trinh bay cdc két qua tinh todn sy anh hieong cdc qud trinh dong hee séng, bién
dén dién bién boi/xoi cita Pai va cira L6, tinh Quang Ngdi. Phan mém Mike 21 Couple Model FM,
Litpack sau khi dd dwoc kiém chimg, da dwoc dp dung tinh todn dong lie, dién bién boi/xdi theo
mita. Cdc két qua cho thdy séng vao mia gié Péng bdc c6 vai tro quan trong trong viéc chi phoi
cdc qud trinh dong luc va boi/xéi ving cita Dai va cira L6. Dong chay séng trong thoi ky nay c6
thé dat hon Im/s va khu vuee ton tai dong chay song kha lon, dac biét tai vung cira Dai va cira Lo.
Dong bimn cdt miia gié Péng bdc ¢é vai tro quan trong trong viéc chi phéi dién bién boi, x6i viing
cira Dai va cira Lo. Trong nam khi dong chdy séng khéng dii manh, viéc boi ldp ca hai cira sé
xudt hién va déc biét la vé mua gié Pong bdc néu khong cé lii I6m xudt hién. Céc tinh todn phil
hap véi dién bién hinh thdi thuc té da dién ra va sé lam co sé dé dé xudt cdc gidi phdp cong trinh
nham muc dich 6n dinh cira Pai (séng Tra Khiic va cwa Lo (song Vé) tinh Quang Ngai. Day la
mét phan két qud trong deé tai doc lap cap Quéc gia “Nghién citu co s¢ khoa hoc dé dé xudt cdc
gidi phdp quy hoach va chinh tri nham oén dinh cdc cira séng Tra Khiic va séng Vé tinh Quang

E3]

Ngai”.

Summary: This paper presents results of calculating the effect of river and ocean dynamics
processes on erosion and erosion of Dai and Loi estuaries in Quang Ngai province. Mike 21 Couple
Model FM, Litpack after being verified, has been applied to simulation of dynamics and seasonal
sedimentation/erosion. The results show that waves in the North-East monsoon wind play an
important role in controlling the dynamics and erosion processes in Dai estuary and Lo river
estuary. Wave — induced currents in this phase can be larger than Im/s and the area of currents
induced by wave are quite large, especially in estuaries. Wave current of the North-East wind play
an important role in controlling the erosion and erosion of Dai and Lo estuaries. During the year
when the river flow is not strong enough, the deposition of both estuaries will occur and especially
in the North-East monsoon season if no major floods occur. Calculations consistent with actual
morphological situation have taken place and will be the basis for proposing engineering solutions
aimed at stabilizing the estuaries (Dai and Lo) in Quang Ngai Province. This is part of a national
independent research project "Scientific research to propose planning and engineering solutions
to stabilize Tra Khuc and Ve river in Quang Ngai province"”

nghiép nhét 1a vin dé an toan cho ngu dan va
tau thuyén trong mua mua bao.

1. GIOI THIEU CHUNG

Ctra Dai va cura Lo nam cach nhau khoang 6km

(hinh 1), gitra 2 ctra dugc thong véi nhau qua
song Co Lily, c6 qua trinh phat trién twong ddi
nhanh boi hién tugng x6i 16 — bdi ty 1ong din
ctra song ([10]). Hang nam 2 cura song nay gay
nhiéu thiét hai trong san xuit noéng, 1am, ngu
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Nhirng nguyén nhan gy ra x6i 16, bdi tu rat
phre tap, 1a két qua tong hop cua cac yéu tb tir
bién nhu bio, triéu cuong, nude dang... nhirng
yéu td tr song nhu 1d lut, thiéu hut bun cat
thuong nguon... yéu td nhan sinh nhu sy phat
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trién tu phat thiéu dinh huéng quy hoach cua
cong trinh ha ting, khai thac cat v.v...([8]).
Trude tinh thé dang bao dong vé x6i 16 khu vue
ctra Pai (song Tra Khuc) va cua Lo (song V¢)
hién nay, viéc nghién ctru tim ra nguyén nhan,
co ché cua qua trinh bién dong x6i 16 khu vuc
02 cira song ké trén da tro 186n cap bach, can thiét
thyc hién trong thoi gian sém nhat c6 thé nham
dé xuét cac giai phap KHCN dé chinh trj 02 cira
noi trén, dic biét trong nhimg dién bién néng
bong va mai nhat vé tinh trang x6i 10, bdi tu noi
day trong khoang nam 2012-2013.
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Hinh 1: Vi tri dia ly khu vic cira Dai
va cwa Lo tinh Quang Ngdi

2. CAC KET QUA TINH TOAN CHE PQ
THUY PONG LUC KHU VUC CUA PAI
VA CUA LO.

2.1. Péi twgng va phwong phap sir dung.
Trong nghién clru nay, phuong phap moé hinh
toan duoc sir dung: 4p dung phan mém Mike 21
FM (cac mdé dun HD, ST, MT, SW) dé tinh
toan, md phong ché do thuy dong luc, van
chuyén bun, cat va bdi/xoi ving cira song
([9]0). Két qua tinh toan s& lam rd dwoc qua
trinh dién bién, nguyén nhin, co ché gy boi/
X061 ctra, 1am co s& dé lua chon cac giai phap
cong trinh dé 6n dinh ving ctra song.

Viéc 4p dung mé hinh tuén tha theo nguyén tic
co ban: M hinh phai dugc hiéu chinh va kiém
dinh not cach k¥ ludng qua cac chudi sé liéu doc
1ap vé thoi gian. Vi day 1a van dé phuc tap chira
nhiéu qua trinh dong lyc khac nhau nén mdi loai

mo6 hinh s€ duoc lua chon va tinh toan voi muc
tiéu cu thé: mo hinh tinh toan séng, dong chay,
van chuyén bun, cat v.v...

2.2. S6 liéu sir dung.
2.2.1. 86 liéu dia hinh, i tinh todn.

Trong nghién ctru tinh toan dong luc noi chung,
dac biét 1a cho cac vung cura song ven bién véi
dia hinh va long dan thudng xuyén chiu sy tac
dong manh cua cac qua trinh dong luc song bién
nén long dan, dia hinh (cao trinh day) thudng
xuyén thay doi theo thoi gian va khong gian. Do
vay dia hinh day la mét trong nhimg van dé
quan trong bac nhat trong nghién ciru dong luc
vung ctra song ven bo.

Véi nhitng yéu cau nhu trén, ludi tir tho dén chi
tiét, thay doi lan lugt tor mién 16n dén mién nhé
da duoc st dung.

SO ligu vé d9 sau dugc thu thap va cap nhat méi
nhat véi vung gan bo, dir liéu ngoai khoi dugce
phan tich va tong hop qua s6 li¢u nhiéu nam nhu
sau:

- Két qua khao sat dia hinh trén can, dudi
nudc khu vuc du an ty I¢ 1/5000 do Vién
Khoa hoc Thuy lgi Viét Nam thyuc hién thang
2/2014;

- Tai li€u thu thap dia hinh khu vuc ctra Pai
cac nam 2005 va 2006 do Truong dai hoc
Thuy loi Ha Noi do dac

- Tai liéu dia hinh do dac ndm 2013 (thudc du
an: Nao vét thong ludng két hop tan thu cét
nhiém min dé xuat khau tai cua Dai, huyén
Son Tinh va Tu Nghia, tinh Quang Ngai), do
chi cuc Thuy loi va Phong chéng lut bdo tinh
Quang Ngii cung cip, gdm co:

+ Dia hinh hién trang nam 2013 khu vuc ctra
bai (trudce khai thac cat), ty 1€ 1/5000;

+ Dia hinh hoan cong nam 2013 khu vyc ctra
DPai, ty 1& 1/5000.

- Céac anh v¢ tinh ma du an da thu thap to nam
1995 dén nay dé phan tich, s hoa;
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- Dia hinh du an “Xdc dinh nguyén nhdn gay
sat 16, boi ldp va gidi phdp chinh tri cdc cira
song khu vuc cwa Dagi, song Tra Khuc” nam
2014 (0).

S liéu dja hinh sau khi dugc déng bo hoa vé hé
toa d0 VN 2000 dugc dua vao chuin bi xay
dung ludi tinh qua cong cu Mike21 Tool.

Luéi tinh toan gom c6 57334 nat va 111413
phﬁn tu, kich thudc canh 6 ludi tam giac bién
thién tir 15m (ven bd) dén 70m (ngoai bién). Co
thé théy cach lua chon mién tinh va ludi tinh dé
nghién ctru khu vire 13 kha t6i wu va hop 1y, dap
g dugc yéu cau nghién ciru tong thé cho khu
vue ven bo tir cira Pai dén ctra L& va mot phﬁn
phu cén ca khu vuc phia thuong nguén song Tra
Khtic va song Vé.

Hinh 2: Mién tinh, dia hinh va ludi tinh khu viee
nghién curu cvea Pai va cua Lo tinh Quang Ngdi
2.2.2. 86 liéu bién

Trong mién tinh toan (hinh 2) bao gdm 3 bién,
trong d6 1 bién phia bién 13 séng va muc nudc, 2
bién phia thuong nguon: tram KTTV Son Giang
(song Tra Khuc) va tram KTTV An Chi (song
V¢) voi bién 1a luu lugng va néng do bun.

S liéu bién muc nudc phia bién liy theo mé
hinh toan cau, khi tinh toan trong bao s€ duogc
liy theo s6 liéu tinh bdo cho toan bién Dong. S&
liéu 2 bién thugng ngudn dugc lay theo s lidu
tai 2 tram KTTV, chudi s6 liéu cu thé nhu sau:
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Tram An Chi va Son Giang c6 s6 liéu luu lugng
Q ta 1978-2016.

S6 liéu bién song ngoai khoi 13y theo sb liéu
song toan cdu cia NOAA. Ngoai ra con cb sb
liéu tham khéo thém vé song, gio, tai tram khi
tuong hai van Ly Son tir 1985 dén 2015.

2.3. Két qua tinh toan
2.3.1. Hiéu chinh, kiém dinh mé hinh tinh todn

Phin mém Mike 21 FM duoc ap dung tinh toan
cac qua trinh dong luc, boi/x6i khu vue nghién
ctru. Viée hiéu chinh va kiém dinh mo hinh toan
vé cac yéu t6 muc nude do dac timg gio, song,
dong chay bang may tu ghi duoc thuc hién véi sb
liéu qua 2 dot khao sat do dac: dot 1 tur tr 19h
ngay 21/11/2015 dén 19h ngay 28/11/2015 va dot
2 tir 18h ngay 30/06 dén 18h ngay 07/07/2016.
Céc két qua cho thay viéc hiéu chinh va kiém dinh
m6 hinh cho két qua kha tdt vé muc nudc, song,
dong chay, 1a co s& dé nghién ctru va tinh todn
cho céac qua trinh dong lyc khac nhu bao, nudc
dang do bdo va dong luc song v.v.... Chi tiét vé
két c6 thé tham khao trong [4]. Viéc kiém ching
mod hinh vé bién dong dudng bd dugc thé hién
trong [2],[3].

Hinh 3: Vi tri do dac khao sat dia hinh
8 mdt cdt ngang

Mo hinh van chuyén cat Mike 21 FM (md dun
ST) da dugc tinh toan lién tuc tor ngay
21/11/2015 dén ngay 07/07/2016, dién bién bdi/
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x6i qua 8 mat cat (hinh 3) dwoc thé hién trén
hinh 4. Chdi y ring mo hinh nay tinh ton dién
bién boi x6i day, do d6 viéc xay dung mé hinh
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da thuc hién véi ca pham vi ngép thuong xuyén
va ngdp vo1 myc nudce cao, nham danh gia duogc
ca bién dong bai.

MCB

Hinh 4: So sanh su bién dong 8 mat cat ngang tw Bdc cira Pai dén Nam cira L&
tir thang 11/2015 va thang 7/2016 va két qua mé hinh tinh todn

Céc két qua tinh toan kiém ching cho thay: Xu
huéng bién dong mit cit ngang giita két qua do
dac va tinh toan kha phu hop tai 8 mit cat ngang
tir phia Bic cira Pai t6i phia Nam cira 16. Phia
Bic ctra Pai, sy x6i 16 tir cao trinh day -2 m trd
vao bd dén cao trinh 2-3 m (hinh 4- MC1, MC2)
va hinh thanh khu vue boi tu tir cao trinh day tr
-2m dén -6 m. Dai x6i 1¢ tinh tir bo dai khoang
300 m va bdi tir 400 — 600m. D¢ sau x6i 16 xay
ra kha 16n (2-5 m) va bdi khoang 1-2 m. Pay la
khu vuc c6 bién dong rdt manh vé boi/xdi.
Tuong ty nhu phia béc ctra Pai. Sy bién dong
cac mat cat phia Nam cira Dai (hinh 4- MC3,
MC4) ciing dién ra twong tu nhu mit cit phia
Bic clra Dai. Tuy nhién dai x6i va boi thu hep

hon so v6i phia Bic khoang 100m.

Tai phia bic cira Lo (hinh 4- MC5, MC6). Hién
tuong x61/bdi thé hién tuong tu nhu tai ctra Dai,
song hién tuong x6i bat dau tir cao trinh day -2m
vao bo dén 3-4 m va boi tir cao trinh day -2m dén
-5m. Dai x6i/bdi vao khoang 200 va 400 m v&i
bién do x6i tir 1-2m va bdi khoang 1m. So sanh
v6i cac két qua tinh toan vé boi/x6i co thé thiy
xu huéng bién dong day kha phu hop, sur sai khac
vé gia tri do dac c6 thé 1én dén 50 % 1a do nhiing
nguyén nhan khach quan vi sy thiéu hut sé liéu
khi dua vao tinh toan. Tuy vay nhitng két qua
cho thdy mé hinh tinh toan x6i/bdi c6 kha ning
tai hién dugc buc tranh thay di dia hinh cho khu
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vuc nghién ctru, phuc vu cho vi¢c tinh toan du
bao nhirng bién dong dia hinh cho céac kich ban
tinh toan khac dugc trinh bay dudi day.

2.3.2. Két qua tinh todn thity dong lec ndm.

Phan mém Mike 21 FM Coupled di duoc st
dung tinh toan ché d6 thuy dong luc (thuy triéu,
song, dong chay song) cho ca nim 2014. Két
qué tinh toan séng va dong chay tong hop lién
tuc trong mot nam (2014) tai 5 vi tri (hinh 2):
Bic ctra Dai, Ctra Dai, gitra ctra Pai va cua Lo,
ctra L& va Nam ctra Lo duoce thé hién trén hinh
5 va hoa song tai 3 vi tri (Ngoai khoi, ctra Dai,
ctra L&) duoc thé hién trén hinh 6. Két qua cho
thiy dong chay tong hop tai ctra Pai c6 huéng
chii yéu chay theo hudng ra bién vé mua lii, gia
tri c6 thé dat 1 m/s. Dong chay vé mua kho chi
dat khoang 0,2 m/s. Déi voi cira 1 gia tri dong
chay ciing dao dong tir 0,8m/s dén 0,15 m/s va
¢6 hudng chii yéu Nam Béic vé mua kho va
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hudng vao ctra song trong mua mua trir nhirng
lac ¢6 lit manh. Cac két qua cho thay trong nim
song tai cira Pai chu yéu c6 huéng Pong Bic
va Pong, tai cira Lo sdng chu yéu huéng Dong.

-
-
-
-

Huong va dong chay nam 2014 tai 5 vi tri ven bo
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Hinh 5: Toc do dong chay tong hop va huéng
tai 5 vi tri tr Bac cwa Pai dén Nam cira Lo.

CEHTL 2003505 Wit 2004, kA0

15 4 AN L DS WP Vietaavie

B

c)

Hinh 6: Hoa song nam 2014 tai 3 vi tri a- ngoai khoi; b- ciea Pai, c-cita Lo.

Dé thay ro hon tac dong cua song téi cira Dai
va clra L&, hinh 7 minh hoa chiéu cao va huéng
song tai ctra Pai va ctra L& vao thoi diém triéu
cuong. Hinh 7a cho théy song hoi tu tai khu vuc
ngay dai cat chin cira Pai va miii cat phia Nam
ctra Dai ca trong thoi ky triéu cudng va triéu
kém. Diéu nay 14 1y do chinh cho viéc gy x6i
16 va bién dong manh dia hinh tai ctra Dai vao
mua gi6 Dong Bac. Ddi véi khu vuc cira Lo
(hinh 7b), phia bic va phia Nam ton tai hai ving

hd1 tu song ngay hai mép ctra. Day la nhing ly
do s€ gay nén sy bién dong manh tai ctra L& vao
mua gi6 Pong Béc. Vi nhitng dic diém trén nén
khu vuc ctra Pai va ctra Lo s& ¢6 ché do dong
chay do song manh ven bo nhu hinh 8 va hinh
9 d4 thé hién trudng dong chay do song va pham
vi dai song v khu vuc cira Pai va ctra Lo. Két
qua cho thiy dong chay song tai ctra Pai c6 thé
dat 0,8 m/s -1,0 m/s va ctra L& ¢6 thé dat 0,7
m/s -0,9 m/s. Pham vi dai song v& (hinh 9) thay
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ddi theo dia hinh ven bd va co chiéu rong nhay cam vdi cac qua trinh bdi lap va x6i 16.
khoang tir 100 m -700 m. Pay la nhirng khu vuc

Hinh 8: Truong dong chdy do séng thoi ky: a) triéu cuong;
b) triéu kiét mua gio Pong Bac khu vuc cira Pai va cira Lo

B Above 1.0
[l Above 1.0 L1 os-10
L] os-10 B o0s6-08
B 06-08 B o04-06
B o4-06 Bl o02-02
Bl 02-04 B Beiow 02
B Below 02 1 Undefined Value
L] Undefined value 108890 108895 108900 108905 108910 108915 108920

108.885  108.890 108895 108900 108905 108910  108.915 [deg]
[deg] 1/1/2000 12:00:00 Time Step 0 of 0.
1/1/2000 12:00:00 Time Step 0 of 0.
a) b)

Hinh 9: Pham vi ddi séng v (chi s6 gama phi thir nguyén) tai khu vue
a)- Cua Pai va b)- Cua Lo trong diéu kién song tryc dién huong E, tan sudt 1%

2.3.3. Két qua tinh todn boi/x6i va van chuyén  bin cat.
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2.3.3.1. Vin chuyén bun cat doc bo.

Két qua tinh toan van chuyén cat doc bo (mod
hinh Litpack) dugc trinh bay trong ([3]) cho
thdy: trén doan bd tir ctra song Tra Khuc dén
ctra song V¢, dudi tdc dong cua dong chay do
song, cat chu yéu duoc van chuyén theo hudng
tir Bic xudng Nam, doan bd bién ndm gira cira
Lily va cra Lo ¢6 lugng van chuyén cat 16n
nhét.

- Poan bo bién phia Béic cira Tra Khuc: luong
van chuyén cat doc bd tong cong trung binh
nam khoang 0,45 triéu m*/nam.

1 51
mn L Lt L o 1%

2304004 18:00:50 Tisa ey 720 4720

a)

Hinh 10: Sy thay déi I6p day tram tich (m) va tong sikc tdi cdt trong 1 thang thoi ky
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- Boan bo bién gitra cra Tra Khuc va ctra song

V¢: lugng van chuyén cat doc bo téng cong
trung binh nim khoang 0,94 triéu m*/nam

- Doan bo bién phia Nam cira song Vé: luong
van chuyén cat doc bd tong cong trung binh
nam khoang 0,44 triéu m3/nam.

2.3.3.2. Boi x6i theo mia.

Su thay d6i 16p day (boi/x6i) trong mot thang
thoi ky mua gié dong bic va tdy nam khu vuc
ctra Pai va ctra L& duogc thé hién trén hinh 10.

iﬂébﬁ 84 -1 e L) pit ] 11

B30 040 Tion S 1204710

b)

\

a - gio mua Pong bdc va b - gio mua Pong Nam tai ciea Pgi va cira Lo.

Két qua cho thiy rd vao mua gié dong bac khu
vuc ctra Pai c6 nhitng chd boi, x6i xen k& 1an
nhau hinh 10a). Ngay sat phia Bic va phia Nam
clra vao mua gid dong béc 1a 2 bii bdi voi do
day khodng 0,9m va ngay sau do 1a 2 bai bi xo61
vao khoang tir 0,7- 0,8 m trong mot thang va
ngay tai ctra co béi bdi hinh thanh khoang 1-2
m. Nguyén nhan ctua hién tuong nay la do sy
tac dong cua truong dong chay tong p do triéu,
va song (hinh 8). Do d6 c6 thé thay rd vao mua

gi6 dong bic, néu dong chay song khong du
manh thi s& dan dén su bdi lép ngay tai ctra Dai.
Huéng cua tong sirc tai cat cho thdy vé mua
Péng, bun cat dugce van chuyén tir Bic xudng
Nam. Ddi véi cira Lo, kha nang boi lap cira
ctiing kha 16n va xen k& nhau do tac dong cua
dong chay tong hop ma cac yéu té dong luc bién
dong va tro chu dao. Cac két qua ciing cho thiy
tdn tai mot dai sat bo kéo dai tir phia nam cura
Dai dén phia bic cira L va phia nam cira L bi
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boi voi do day hang mét va ngay trude cira Lo
¢6 hién trong x61 bao mon voi df sau tr 1-2 m.
Vé mua kho (hinh 10b), hién twong bdi nhe
khoang 0,5m tai ngay trudc cia Dai va ctra L&
xuét hién. Xen k& 14 dai boi, x61, boi tir b ra ngoai

khoi. Céc két qua tinh toan cho thdy tong luong
buin cat ¢6 huéng Bic — Nam va trong ci nim dat
gia tri khoang 700-800 m?/nam.

3.KET LUAN

Qua cac cac két qua tinh toan va phan tich cho
thay:

+ Séng vao mua gidé Pong bic ¢ vai trd quan
trong trong viéc chi phdi cic qué trinh dong luc
ving cira Pai va cira Lo. Dong chay song c6 thé
dat hon 1m/s va khu vire ton tai dong chay song
kha lon, dac biét tai vung ctra Dai va cura L6.

+ Vao mua gi6 Tay Nam, song v6i chiéu cao
khoang 1m tir ngoai khoi va lan truyén vao khu

TAI LIEU THAM KHAO

[1]

vuce 2 clra chi con lai chiéu cao khoang 0,5-0,7
m va it c6 sy anh hudong dén sy ondinh cua song
nhur vao thoi ky gié mia Dong bic. Vao thoi ky
nay dai dong chay do song cling hep va dg 16n
chi khoang 0,3m/s.

+ Dong bun cat mua gié Dong bac ¢b vai trd
quan trong trong viéc chi phdi dién bién bdi, x6i
vung cira Dai va ctra L&, V& ca 2 mua khi dong
chay song khong di manh, viéc boi 1dp ca hai
clra s& xudt hién va dic biét 1a vé mua gi6 bong
bac néu khong c6 1ii 16n xudt hién.

+ Vao mua gi6 Tay Nam, dong chay yéu va it
c6 su anh hudéng dén sy 6n dinh ctra song nhu
vao thoi ky gidé mia Dong bac. Vao thoi ky nay
dai dong chay do song ciling hep va do 16n chi
khoang 0,3m/s nén su boi lép hai ctra dién ra
manh mé.

+ Vé mua lii, dong chay song dong vai tro quyeét
dinh dén sy mé rong ctra Pai va ctra L 6.
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