Nghién ciru

NGHIEN CUU ANH HUONG CUA CHE PQ GIO MUA PEN
LAN TRUYEN PQ DUC TU HOAT PONG NAO VET BUN CAT
TAI CANG NGHI SON, TINH THANH HOA BANG MO HINH
MIKE 3

Vii Viin Lan", Nguyén Hong Lén', Vii Thi Thiy Nga', Ngé Tra Mai?
'Truong Pai hoc Tai nguyén va Mai truong Ha Noi
2Vién Vat ly, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Tém tit
Hoat dong nao vét cang la quad trinh sw dung cdc thiét bi nao vét loai bo bun cat
trong cang dé tao ra mot khu viee cang cé do sau lom hon nham néng cao kha nang tiép
nhdn tau, tang cuong nang luc van chuyén hang héa va phdt trién hoat dong thuwong
mai tai cang. Qud trinh nay khién cho bin cdt & ddy bién bi dao déng va lan truyén dén
cde khu viee xung quanh, anh hwéng dén moi trieong song ciia cdc loai sinh vdt bién nhw
ran san hé, tham cé bién va cdc logi hdi san khdc. Trong nghién civu nay mé hinh MIKE
3 duwoc vimg dung dé mé phéng ché do thiy dong lwc va qud trinh lan truyén dé duc tir
hoat dong nao vét bim cat ¢ khu viee cang Nghi Son, tinh Thanh Hoa trong diéu kién gié
miia. Két qua nghién citu cho thdy téc ¢ dong chay ven bo & khu vuee cang trong thoi
ky gié miia Tay Nam I6n hon so véi thoi ky gié mia Péng Béc. Qud trinh lan truyén do
duc tir hoat dong ngo vét bun cat phu thuéc I6n vio ché @ dong chay trong cang Nghi
Son. Cu thé, sau 4 tudn thi cong nao vét nong dj bin cat 0 khu vuc trong cang dat gia
tri 1,2 kg/m®, khu viee ven bién phia ngodi cang cé nong dg bin cdt gidm xuéng con
khodng 0,15 kg/m3. Sau 6 tudn thi céng nao vét trong cang trwong do duc bim cdt ¢é xu
thé di chuyén réng ra phia ngoai cang cé nong do bin cdt dat gid tri 0,015 kg/m? do su
tac dong ciia dong chay thiy triéu, sau 8 tuan thi cong nong dg bin cdt ¢é xu hwéng di
chuyén dén khu vie ké bién phia ngodi cang va ¢6 nong do bun cdt dat gida tri khoang
0,08 kg/m?. Sau 10 tuan thi cong trieong dé duc dige phan tén doc theo bo bién & phia
Nam cang Nghi Son véi nong dé bim cdt dat gid tri khoang 0,004 kg/m’.
T khéa: MIKE; D¢ duc; Nao vét; Bun cat; Cang; Song; Dong chay.
Abstract
Application model MIKE 3 for dispersal simulation of turbidity due to dredging
activities at Nghi Son port, Thanh Hoa province
The port dredging activity is the process of using dredging equipment to remove
mud and sand within the port to create a deeper port area, aiming to enhance vessel
reception capability, bolster cargo transportation capacity, and foster commercial
activities at the port. This process has stirred up sediment particles on the seabed,
spreading to surrounding areas and affecting the marine habitats of organisms such
as coral reefs, seagrass beds, and other marine species. In this study, the MIKE 3
model was applied to simulate the hydrodynamic regime and turbidity dispersion
resulting from dredging activities for sand extraction in the Nghi Son port area, Thanh
Hoa province under seasonal wind conditions. The research results indicate that the
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nearshore flow velocity in the port area during the southwest monsoon period is higher
than during the Northeast monsoon period. The turbidity dispersion process from sand
dredging activities significantly depends on the flow regime within the port. After 4
weeks of dredging operations, the sediment concentration inside the port reaches 1,2
kg/m?, while outside the port, it decreases to approximately 0,15 kg/m’. After 6 weeks
of dredging within the port, the sediment turbidity tends to spread towards the outside
of the port, with a sediment concentration of 0,015 kg/m’, influenced by tidal currents.
After 8 weeks of dredging, the sediment concentration tends to move towards the
coastal embankment outside the port, reaching around 0.08 kg/m’. After 10 weeks of
dredging, the turbidity plume disperses along the southern coastline of Nghi Son port,
with sediment concentrations reaching approximately 0,004 kg/m’.

Keywords: MIKE; Turbidity; Dredging; Sediment transport; Wave; Current; Dispersion.
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1. Giéi thi¢u

Viét Nam c6 duong bo bién dai
khoang 3.260 km va nhiéu vi tri c¢6 tiém
nang phat trién giao thong van tai bién.
Thong thudng, hé théng cang bién hién
nay dugc quy hoach ddng bo gin lién véi
céc trung tdm, vung kinh té 16n cua ca
nude. Piac biét, cac cang bién 16n vé6i vai
tro 1a dau méi phuc vu XUt - nhap khéau
hang hoa, tao dong luc phat trién toan
vung va dong gop khong nho vao su tang
truong cia nén kinh té. Nham diy manh
va t6i wu hoa cac hoat dong khai thac dich
vu hang hai trong nudc va qudc té mot s6
cang dd va dang thuc hién nang cap. Trong
d6, hoat dong nao vét cang nham dap tng
nhiing tau c6 tai trong 16n ¢6 thé cap cang
dugc chu trong diy manh. Chinh vi vay,
nhirng vat li€u tir qué trinh nao vét trong
cang mot phan duogc san lap trén dat lién
va mot phén duoc nhan chim ngoai bién.
Dic biét, khu kinh té Nghi Son dang phat
trién cac khu cong nghiép va luong hang
héa can dugc van chuyén bang duong bo
va duong thiy s& duogc gia ting. Piéu nay
lam cho hoat dong giao thong duong thuy

chiém 80 - 90 % lugng hang héa dugc van
chuyén. Pong thoi, can luu ¥ ring viéc
van chuyén bang dudng thuy s& giam chi
phi van tai va nang cao hiéu qua dau tu
cho cac doanh nghiép, dong thoi phat huy
duogc thé manh cua tinh Thanh Héa véi
duong bd bién chay dai. Hon nita, theo ké
hoach nam 2022 cua tinh, khu vuc cang
Nghi Son can phai thuc hién nao vét va
khai thac mot sb bén cang quan trong
nham dua vao khai thic tau c6 trong tai
100.000 DWT [1].

Quad trinh nao vét bun cat trong cang
s€ chiu tdc dong cua cic qua trinh thuy
dong luc va khuéch tan lan truyén trong
moi truong xung quanh, vi vy viéc ung
dung mé hinh thuy luc dé tinh toan lan
truyén d6 duc va cic chit 6 nhiém kim
loai nang, phuc vu cho cong tac danh gia
tac dong moi truong cia du an 13 hét strc
can thiét.

Viéc ung dung cidc mé hinh thuy
dong luc trong moé phong qua trinh lan
truyén céc chat 6 nhidm tir cac hoat dong
khai thac, nao vét bun cat & khu vuc bién
ven bd dd mang lai nhiéu thanh tyu 16n
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trong viéc danh gia tdc dong moi truong
bién. Nghién ctru cia S. A Luger va cong
su da du bdo va danh gia duogc lan truyén
dd duc do hoat dong nao vét tai vinh
Saldanha bang mé hinh chat lugng nuéc
Deflt3D - WAQ, két qua nghién ctru cho
thdy ché do séng va dong chay anh huéng
16n dén qua trinh khuéch tan va chim ling
bun cat ¢ trong vinh [2]. Bén canh do tac
gia Nicoletti va cong sy da ung dung mo
hinh thay dong luc két hop véi mo-dun
moi trudng dé danh gid su phan tan ham
luong chét lo ling trong diéu kién ché d6
thuy dong luc khac nhau nhim xac dinh
duogc gia tri moi truong ban dau phuc vu
cho viéc danh gid anh hudng cua hoat
dong khai thic cat &én méi trudong [3].
Ngoai ra, tac gia Capello va cong da mo
phong lan truyén bun cat tir hoat dong nao
vét bang moé hinh Lagrangian Trajectory
3D cho khu vyc cang Loano thudc bién
Ligurian, Tay Béac Dia Trung Hai, két qua
nghién ctru ¢ thé hién dugc khu vyce anh
hudng lan truyén d6 duc ciing nhu nhiing
viing bun cat bdi tu va danh gid duoc anh
hudng cia ché do thuy dong luc dén qua
trinh lan truyén do duc [4].

Mot s6 cong trinh nghién ciu ting
dung cdc mo hinh thuy dong luc, vi du
nhu MIKE 21, dé danh gia tac dong moi
truong tor cac hoat dong khai thac cat
trong song va viing ven bién. Nghién ciru
cua tac gid Vi Van Lan va cong su da su
dung mé hinh thuy luc MIKE 21 danh
gia tdc dong cua hoat dong khai thac cat
dén moi truong trén luu vuc Song Hong
huyén Tran Yén tinh Yén Bai, két qua da
thé hién duoc su anh huong cua ché do
dong chay dén qua trinh lan truyén do duc
trén luu vie Song Hong [5]. Bén canh d6
viéc ing dung mo6 hinh MIKE 3 tinh toan
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lan truyén bun trong hoat dong nhan chim
phuc vu cong tac bao v¢€ moi truong tai
cac cang bién cua tac gia Nguyén Minh
Trung (2020) xay duyng mo hinh thuy
dong luc mo-dun MIKE 21 HD két hop
Vo1 cac mo-dun song (Spectral wave) lam
dir liéu dau vao cho viéc mé phong lan
truyén bun bing mé hinh MIKE 21 MT
[6]. Nhin chung cidc m6 hinh thuy dong
luc dd@ m6 phdng thanh cong qua trinh
lan truyén do duc, bun cat tir cac hoat
dong khai thac khoang san ven bo. Trong
nghién ctu nay nhém tac gia ung dung
mo hinh MIKE 3 d& mé phong ché do
thity dong luc khu vuc ven bién lam dit
liéu ddu vao cho mé hinh lan truyén do
duc tu hoat dong nao vét bun cat trong
cang Nghi Son, tinh Thanh Héa.

2. Phwong phap nghién ciru

2.1. M6 hinh MIKE 3

Trong nghién ctru nay da tng dung
mo hinh 3 chiéu MIKE 3 d¢ tinh toan mé
phong ché d6 thuy dong luc bién va lan
truyén do duc tir hoat dong nao vét trong
cang Nghi Son, tinh Thanh Héa. Vi¢c str
dung mé hinh 3 chiéu s& giup mé phong
dugc day di qua cac qua trinh tuong tac
dong luc ¢ khu vuc ven bién, cling nhu co
ché lan truyén do duc theo cac téng sau
khac nhau. MIKE 3 13 b phan mém st
dung mé hinh s6 tri 3 chiéu do Vién Thuy
luc Ban Mach (DHI - Danish Hydraulic
Institute) xay dung va phat trién. M6 hinh
dugc su dung dé tinh toan cho céc khu
vuc c6 dia hinh phtc tap nhu dai duong,
viing bién ven bo, cira séng, cang bién,
trong song va hd [7]. M6 hinh ¢ kha ning
mo phong chi tiét cac yéu td tic dong nhu
diéu kién vé thay thach dong luc, dia hinh,
dong chay, bun cat va dia chat. Trong d6
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c6 tinh dén anh huong ciia phan ting mat
d6, nhiét 46, d6 mudi va cac twong tac ciia
céc yéu td khi quyén bién (khi 4p, song va
216 trén mat) [8] .

phuong trinh két hop Navier - Stoke ldy
trung binh hé s Renold khong nén véi
gia dinh Boussinesq va ap suat thily tinh.

Phuong trinh lién tuc
Phuwong trinh nudc nong: Modul
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trong dod: t 1a thoi gian; x,y va z l1a toa
do theo khong gian; # 1a muc nudc; d: 1a
do sau nudc; h =5 + d do sau nudc téng;
u, v, w 1a Iuu tdc theo cdc hudng x, y va z;
g: Gia t6c trong trudng (m/s2); F: Hé s6
nham do gio; p : Ap suét khi quyén (kg/
m2/s); p,: Khéi lugng riéng ctia nude (kg/
m3); f = 2Qsing 14 tham s Coriolis; S 1a
gia tri luu lugng.

2.2. Cdc diéu kién bién
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Hinh I: Dia hinh khu vuc nghién ciru
Dia hinh: Dia hinh khu vuc ven bién
tinh Thanh Héa st dung ban dd dia hinh
day bién vdi ty 16 1/5.000 khao sét trong
khoang thoi gian 2007 - 2015 do cuc Ban
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d6 - Bo Tai nguyén va Moi trudong thanh
1ap. Két hop véi sb liéu khao sat dia hinh
cua du an tai khu vuc nao vét trong cang
vai ty 1€ 1/5.000.

Diéu kién bién thuy luc

+ S6 lidu séng: Dit liéu séng duge
thu thap tir tram hai van Sam Son két hop
v6i s lidu séng toan cau nam 2021 va
duoc thé hién qua hoa séng [9]:

Hinh 2: Biéu dé hoa séng khu vuc nghién cieu

+ 86 liéu gié: Khu vuc nghién ctru nam
trong Vinh Bic Bo chiu anh hudng 16 rét
tir hé théng khi quyén bién. Trong nghién
ctru d4 sir dung s liéu gi6 trung binh ngay
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tai tram Hon Dau nam 2021 phuc vu cho
viéc thiét 1ap mo hinh thuy luc va gié tri gi6
duoc thé hién qua Hinh 3.

+ 86 liéu muc nude: Muc nudc
thuc do tai tram hai vin Sam Son, Thanh
Hoéa nam 2021 duogc su dung trong viéc
danh gia tinh chinh x4c cua mdé hinh,
trong nghién ctru di st dung chudi s6
liéu myc nudce thuc do thang 01/2021 dé
hiéu chinh mé hinh va s liéu myc nudc
thang 7/2021 phuc vu kiém dinh mé hinh
thuy luc.

Nghién ciru

wind speed
B Anove 144

10.8-14.4

Hinh 3: Biéu dé hoa gi6 tai tram Hon Ddu
nam 2021

WATER TEVEL fmj

100

4

aar February March
2021 2021 2021

Agril May June
2021 2021 2021

Hinh 4: Dit liéu mwe nwéc thwe do tai tram Sam Son

+ Dong chay: Nghién ctru da su dung
chudi s liéu dong chay tai tram Sam Son,
Thanh Hoéa (19.591810°; 105.830031°)
va s6 liéu vé luu lwong dong chay trong
song Lach Bang nam 2021 phuc vu cho
thiét 14p bién ddu vao mé hinh.

+ Bimn cdt: Tong khdi luong vat lidu
nhan chim dugc chia lam hai loai chinh
la bun va cét voi ti 1€ 86:14 (trong 1 kg
mau tram tich c6 860 g 13 hat bun va 140
g 1a cat) dua trén két qua phan tich mau
bun tai khu vuc nao vét. Trong dé bun co
néng d6 1.050 kg/m?, van tde lrflng 0,015
m/s, ing sudt cit ti han 0,02 N/m? (tham
gia chinh vao khuéch tan) va cat cé nong
d6 2.650 kg/m?, van tde lrflng 0,3 m/s, g
sudt cat toi han 0,5 N/m>.

2.3. Thiét lgp mé hinh todn
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Hinh 5: Lwoi tinh todan khu vwc nghién ciru
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Ludi tinh todn vung du an dugc xay
dung kéo dai toan bo ving ven bién khu
vuc Nghi Son, Thanh Héa véi chiéu dai
khoang 38 km, khodng cach tir bo ra ngoai
khoi 19 km. Nghién ctru da st dung ludi
phi cau tric véi tong sé 6 ludi tinh toan 1a
4.938 6 ludi tinh va 2.953 nit ludi két hop
ludi tryc giao nham t6i wu hoéa thoi gian
mo phong trong mo6 hinh.

Trong qué trinh hi¢u chinh mo6 hinh
thuy lgc nhom nghién ctru da thuc hién
hiéu chinh hé s6 nhdm ddy bién dé tim ra
b thong s6 mé hinh dat yéu cau. Két qua
hiéu chinh duoc thé hién qua chi s6 Nash:

Nash =1 - Z:(Xo,i—XS,i)2
z (Xo, i— %)2

trong d6: Xo,i: Gia tri thyc do; Xs,i:
Gia tri tinh toan hodc mo phong; Xo: Gia
tri thuc do trung binh.

Do ty 1€ do sau dia hinh khu vuc
nghién ctru con kha 16n nén viéc danh gia
anh huong cua hé s6 nham dén két qua
moé phong con han ché, vi vay nghién ctru
frong nghién ctru méi chi sir dung hé sb
nham 13 hing s6 vdi cac gia thiét M = 30;
32 va 35 m'? trén toan bd dia hinh khu vuc
nghién ctru, ma khong dé cap dén su bién
ddi cua hé s6 nham theo do sau dia hinh dé
hiéu chinh mé hinh thiy luc. Két qua mé
phong muc nudc tuong ing voi cac hé sb
nhdm so sanh vdi gia tri myc nudce thuc do
tai tram Sam Son dé danh gia hé s6 Nash
va duoc thé hién qua Hinh 6.
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Nghién ciru

Tinh toan

Thuc do
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©

Hinh 6: Két qua hiéu chinh mé hinh (a) hé s6 nhdam M =32 m ';
(b) hé so6 nham M =30 m '3; (c) hé s6 nham M =35 m '3

Bang 1. H¢ s6 Nash twong wng voi 3

truong hop
H¢ s0 nham Manning
STT number (m’ /s) Nash
1 30 0,83
2 32 0,92
3 35 0,87

Qua trinh hiéu chinh m6é hinh nhén
thiy dudng muc nudc tinh todn va thuc
do 1a twong ddi dong pha véi hé sb Nash
cao tir 0,83 dén 0,92. Theo bang thong ké
tinh todn gia tri hé s6 Nash ctua mé hinh
theo céc trudng hop, véi hé s Nash c6

gia tri cao nhat 14 0,92 ta sir dung bo thong
sO ndy voi d6 nham M = 32 dé kiém dinh
mo hinh.

Trong nghién ctru nhém st dung bd
thong s6 thu luc voi hé s nham M = 32
dé kiém dinh mé hinh trong khoang thoi
gian tir 01 - 10/07/2021 va dat dugc hé
s6 Nash 1a 0,86. Nhu vay, sau qua trinh
hiéu chinh va kiém dinh mé hinh véi hé
s6 Nash twong ddi tt qua do c6 thé su
dung b théng s6 nay cho viéc mé phong
cac kich ban tiép theo.
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Hinh 7: Két qua kiém dinh mé hinh
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Nghién curu

3. Két qua nghién ciru

Nhim dénh gia qué trinh lan truyén
do duc trong hoat dong nao vét cat trong
cang Nghi Son, tinh Thanh Héa dudi tac
dong cua ché d6 thuy dong luc va qué
trinh khuéch tan. Nghién ciru d xdy dung
céc tap kich ban mé phong cho cac ché 46

3.1. Két qud mé phong kich ban 01

gi6 mua nhu sau:

Kich ban 01: M6 phong ché do thuy
dong luc, lan truyén dd duc trong thoi ky
gi6é mua Pong Bic

Kich ban 02: M6 phong ché do thay
dong luc, lan truyén d6 duc trong thoi ky
gié mua Tay Nam

a) Két qua mé phéng dong chay trong diéu kién gié mia Déng Bic
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(a) Huong dong chdy khu vuc nghién ciru
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(b) Toc dp dong chdy khu vwe nghién ciru

Hinh 8: Dong chdy khu vwc nghién ciru
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Hinh 9: Vi tri cdc diém kiém tra toc dp
dong chay

Tir két qua mo phong dong chay trong
thoi ky gié mua Dong Béc tanhan thay hudng
dong chay ven b ¢6 xu hudng di chuyén tir
phia Bic xudng phia Nam ¢ khu virc nghién
ctru. Toc d6 dong chay tai cac khu trong cang
gidm 10 rét so voi phia ngoai cang do c6 sy
che chiin boi cac cong trinh cau cang.

Pé danh gia toc do dong chay doc bo
bién va dong chay tai khu vuc cang bién, diic
biét 1a dong chay tai khu vuc nao vét bun cat,
nghién ctru d4 trich xuét cac dit liéu vé toc do
dong chay 16n nhit va dong chay trung binh
tai cac vi tri kiém duoc thé hién qua Hinh 9.

Bang 2. T oc dp dong chdy cwc dai tai cdc vi tri kiém tra khu vwe nghién ciru

Vi tri kiém tra P,

P P P P P P

2 3 4 5 6 7

Toc do dong chay 16n nhat (m/s) 0,86

0,60 | 0,61 | 1,15 | 0,76 | 1,02 | 1,49
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Tur két qua tinh todn téc do dong chay
16n nhat tai cac diém kiém tra cho thiy
rang tbc do dong chay bé mat 1on nhét tai
diém P, véi toc do dat 1,49 m/s, do day la
khu vuc ngoai khoi chiu tadc dong 16n boi
hé théng gié mua Pong Bac két hop véi vi
tri diém P, nam trong khu vyc viing nudc
bi thu hep gitta ddo Nghi Son va h¢ thong

Nghién ciru

cac dao Hon Mé. Tai cac diém nam trong
cang nhu P, P, va P_ thi toc do dong chay
nho hon cac dieém con lai dat gia tri lan luot
12 0,6; 0,61; 0,76 m/s do khu vuc nay dugc
che chin béi cac cong trinh k& bién va
da 1am giam téc d6 dong chay phia trong
cang. Tai diém P, xuét hién dong chay tuan
hoan trong thoi ky pha triéu lén.

Bing 3. Toc dp dong chdy trung binh tai cdc vi kiém tra

P

Vi tri kiém tra .

P, | P, | P | P | P | P

Tdc 4o dong chay trung binh (m/s) 0,06

0,03 10,03 ]0,12]0,04 | 0,09 | 0,15

Tir s6 liéu tinh toan toc do dong chay
trung binh tai cac vi tri kiém tra cho théy
tai cac khu vuc ven b tée do dong chay
trung binh dat khoang 0,06 dén 0,09 m/s
tai céc diém P, va P,. Tai diém P, toc do
dong chdy trung binh dat 0,12 m/s 16n
hon so v6i P, va P, do cau tao hinh thai
bo bién, tai diém P, nam phia ngoai dao
Nghi Son két hop v6i dong chay tich b
tir ké bién. Tai cac vj tri P, P, vaP, nam
phia trong cac cang Nghi Son c6 toc do

frm]
2155000

2160000 r

2155000

2150000 -

2145000

Current arecton irad)
Bl 2cove &0
56-60
5256
48-52
44-48
4044
36-40
32-36
28 32
24.28
z0-24
16-2.0

2140000 45 -

2135000 1=~

2130000 3 -+;

12-18
08-12
04.08
B ceiow 0s
[ undefined walue

IERRECO T

2125000

600000
Im]

580000 500000

TI4i2021 0:00:00 Time Step 72 of 160,

(a) Huong dong chdy khu vwc nghién ciru

dong chay rat nho dat 0,03 - 0,04 m/s. Tai
diém P co tbc d6 dong chay trung binh
16m nhat so vdi cac vi tri kiém tra dat gia
tri 0,15 m/s.

b) Két qua mé phéng dong chay
trong thoi ky gio mua Tdy Nam

Nghién ctru da st dung chudi s6

liéu vé& muc nudc va gid trong thang 07
nam 2021 ¢ d4nh gia ché 46 thiy dong
lyc khu vuc nghién ctru trong thot ky gid
mua Tay Nam.

[m}
2165000

2140000 3 -~}
2155000 31
2150000 3 -+t~

2145000 3 -+

Current speed [ms]

i Above 0.40
2140000 =~} <oooes

2135000 3 -+

2130000 3
0.00
008 - 0.04
-012--008
015 --0.12
Beiow 0.16
Undefined Value

2125000

500000
[m]

580000 590000

7612021 0:00:00 Time Step 120 of 168

(b) Toc dp dong chdy khu viee nghién ciru

Hinh 10: Ché dp dong chay trong thoi ky gié mita Tay Nam

Bing 4. Toc dp dong chay tai cdc vi tri kiém tra

P

Vi tri kiém tra .

P

2

P

3

P

4

P

5

Tdc do dong chay max (m/s) 0,13

021 | 0,18 | 049 | 0,14 | 0,17 | 0,30
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Nghién cuu

Tir bang két qua tinh toan toc d6 dong
chay 16m nhat tai céc vi tri kiém tra ta nhan
thdy toc do dong chay tai diém P4 dat gia
tri 16n nhat 0,49 m/s, trong khi d6 téc do

dong chay tai cac khu vuc cang ven bo chi
dat tir 0,13 dén 0,18 m/s. Tai diém P7 1a vi
tri duwoc xac dinh nhan chim chat thai bun
cét 6 toc do dong chay dat gia tri 0,3 m/s.

Bing 5. Toc dp dong chdy trung binh trong thoi ky gié mita Tdy Nam

Vi tri kiém tra P,

P P P P P

2 3 4 5 6 7

Tdc do dong chay TB (m/s) 0,09

0,03

0,03 | 0,16 | 0,05 | 0,09 | 0,16

Tir bang tinh toén téc do dong chay
trung binh tai cac vi tri kiém tra cho thiy
rﬁng tdc d6 16n nhat xay ra tai vi tri P7
va P4 vdi gid tri dat 0,16 m/s trong khi
d6 dong chay ven bo bién khu vuc nghién
ctru c6 toc d6 dong chay chi dat 0,09 m/s.
Trong thoi ky gié mua Ty Nam do yéu

t6 vé& hinh thai bo bién ¢ khu vuc nghién
clru d3 tac dong dén toc do dong chay &
hai khu vic cang phia Bic va phia Nam
cua Nghi Son. Tai khu vuc cang phia
Nam Nghi Son 1a ving don gié Tay Nam
nén dong chay khu vuc nay 16m hon so véi
khu vuc cang phia Bac Nghi Son.

Bing 6. Bing so sdnh toc d¢ dong chdy trong cdc thoi ky

Vi tri kiém tra p | P | P, | P | P | P | P
Toc d6 dong chay trung binh (m/s) trong | oo | 03 | 0.03 | 016 | 0,05 | 0,09 | 0,16
thoi ky gi6 Tdy Nam
Toc do dong chay trung binh (m/s) trong | o | 03 | 003 | 012 | 0,04 | 0,09 | 0,15
thoi ky gié Pong Bac

Tir bang so sanh toc do dong chay
trung binh tai céc vi tri kiém tra trong hai
thoi ky gié muia Péng Béc va gié mua Tay
Nam ta nhan thiy rang toc d6 dong chay
trong thoi ky gio mua Tay Nam 16n hon
s0 v&i thoi ky gié mua Pong Bac. Khu
vuc nghién ctu cd su tac dong cua dong
chay Séng Lach.

3.2. Két qud mé phéong séng

a) Ché dp séng trong thoi ky gié mia
Dong Bic

Nghién ctru da st dung b m6 hinh
thuy luc MIKE 21 coupled model FM
trong viéc mo phong qua trinh dong chay
va song ¢ khu vuc nghién ctru. Két qua
mo phong thily luc 1a thong s6 dau vao
cho mé hinh phé séng va dugc thé hién
qua két qua sau:

m]
2165000

2160000 3+~
2155000 3
2150000 3---

2145000

Sign. Wave Height [m]
B sbove 150

1.35- 1.50
- 135

2140000 -1~

2135000 -

2120000 7

2125000 7 --r

[_1 Undefined Value

T
600000
[m]

T T
580000 580000

143/2021 14:00:00 Time Step 6000 of 20000,

Hinh 11: Chiéu cao séng khu vuc
nghién ciru
Trong thoi ky gié mia Dong Bic thi

khu vuc phia Nam va Tay Nam cua ddo
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Hon Mé dugc che chan gié va séng, vi
vay khu vyc nay chiéu cao séng giam di
18 1ét so voi cac khu vue khac. Tir két qua
mo phong ta nhdn thdy chiéu cao song
cac khu vuc trong cang va phia bo Tay
Nam ctia dao Hon Mé c¢6 chiéu cao song

1E
b

Ttk

nEm

A2 149000 Tirw Seg 3008 1 2000

(a) Chiéu cao song tai cing
phia Bac Nghi Son

Nghién ciru
dat khoang tir 0,2 dén 0,6 m. Trong thoi
ky gi6 mua Pong Bic khu vuc cang phia
Nam Nghi Son dugc che chin boi dao va
cang bién lam cho chiéu cao séng trung

binh ¢ khu vuc nay chi dat gia tri 0,2 m.

m

21300

e

H

213500
Privery GENNRNES SNERS MY 0 S -
2134500

a0 i oty o0 e s

\
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o

i
4000 E ) 400 7000 SH6000 W)J s{-_a B R
ACEPEY 1480 00 Trow Sup 8500 7 20000 i
(b) Chiéu cao song tai cang
phia Nam Nghi Son

Hinh 12: Chiéu cao séng tai khu vwe cing Nghi Son

b) Ché d¢ séng trong thoi ky gié miia Tay Nam

)]
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: Sgn. Wave Megnt [mi
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0ss.ov0
060-065
0.55.080
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035-040
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015-020
010018
. 005.0.10
2125000 = 000008
Beow 000
Unde fned Vale

580000 590000

77712021 130000 Time Step 157 of 166

(a) Chiéu cao séng khu vwe nghién civu

Imj
2158000  +4cece oo AN
2158000 44+
2154000 13020
2152000 -+
2150000 1+
2148000 § -
2148000
2144000 4 4=
2142000 3=+ Wann Wave Drection [deg]
Above 185
2140000 4+ 4+
4 180- 185
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2138000 -4 150. 168
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21320004+ oo
2130000 b
i 6- 15
2128000 -+ 48 AR g
P! : Beiow -15
2126000 1 SN AR i [ Undefined Vake
500000

580000 585000 590000 595000

TTi2021 13.00.00 Time Step 137 of 108,

(b) Hwong song o khu vuwc nghién ciru

Hinh 13: Chiéu cao séng tai khu vic nghién civu trong thoi ky gié Tay Nam

Két qua md phong cho thay hudng
truyén song theo huéng Pong Nam trong
thoi ky gié mua Tay Nam. Tai cac khu
vue cang bién va khu vuc phia Bic dao

Hon Mé duoc che chin séng boi cac
cong trinh ké va dao lam cho chiéu cao
song ¢ khu vuc nay nhd hon so vdi cac
khu vuc khac.
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Nghién cuu

Bing 7. Bing so sdnh chiéu cao séng trong cdc thoi ky

Vi tri kiém tra P | P, | P | P | P | P | P
Cineu cao song trung binh trong thoi ky gio 035 | 028 | 0.12 | 051 | 0.64 | 060 | 081
Tay Nam (m)
Cl}leu cdo song trung binh trong thoi ky gié 091 | 024 | 103 | 116 | 0.12 | 0,63 | 130
Dong Béc (m)

Tir bang so sanh chiéu cao séng trong
céc thoi ky cho thay chiéu cao séng trung
binh tai cac vi tri kiém tra trong thoi ky
gié mua Pong Bic 16n hon so véi thoi ky
gi6 mia Ty Nam. Tai diém P_co chiéu
cao song trung binh dat gid tri 1,3 m Ién
hon so v&i thoi ky gié muia Dong Bic chi
dat 0,81 m.

3.3. Két qud mé phéng lan truyén
do duc

Khu vuc nao vét cang Nghi Son bao
gom 03 khu vuc (khu nude trude bén, khu
quay trd tau va ludng nhanh vao bén) véi
téng dién tich 344.566 m? va téng khoi
lwong chat nao vét 1a 2.804.700 m? trong
khoang thoi gian thi cong 03 thang lién
tuc véi téc do nao vét 1.298 m3/ngay va
dugc thé hién qua Hinh 14.

Lisanoeiens

(a) Trwong do duc khu vwe nao vét sau
4 tudn thi cong

]

PERRRIRRRRRRRGRIREERE

(c) Trwong dp duc khu vuc ngo vét sau
8 tuan thi cong

Hinh 14: So d6 vi tri nao vét

Dé danh gid duoc muc do anh huong
clia qua trinh nao vét trong cang dén céc
khu vuc lan can thong qua chi s6 do duc,
nhom nghién ctu da lya chon mé phdéng
nao vét bun cat trong khoang thoi gian
03 thang thi cong cua du an. Két qua mo
phong dugc trich xuat theo dang truong,
dang mat cat va dugce thé hién tai Hinh 15.

[ T T

(b) Truwong dp duc khu vwe nao vét sau
6 tuan thi cong

[

(d) Truwong do duc khu vwe nao vét sau
10 tuan thi cong
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(e) Trwong dp duc khu vuc ngo vét sau
12 tuan thi cong

Nghién ciru

iiE

REARAERRR AL

(f) Trwong do duc khu vwc ngo vét sau
14 tuan thi cong

Hinh 15: Truwong dj duc tai khu vuc ngo vét

Truong d§ duc tai khu vuc nao vét
trong cang sau 4 tuan thi cong cho thiy
ndng do bun cat cao tap trung & khu vuc
trong cang voi nong d6 16n nhét dat gia
tri 1,2 kg/m®, phia ngoai ctra cang ndng
do bun cat giam con khoang 0,15 kg/m’
va khu vuc ngoai cang nong do bun cat
déu nam trong ngudng quy dinh ctia Bo
Tai nguyén va Méi truong. Sau 6 tuan thi
cong nao vét trong cang truong do duc
bun cat c¢6 xu thé di chuyén rong ra phia
ngoai cang cé ndng do bun cat dat gia tri
0,015 kg/m®, trong khi d6 néng do bun
cat & trong cang giam xudng con khoang
0,0135 kg/m?. Do su tac dong ctia dong

Imj
2137000 7

o1 1 PO - :

2136000

2138500 -+

2135000

2134500 -

7134000 11+«
5139500 Jhrersesimtens et
iimoco SN W

2132500

FA000 Tt e L

2131500 T

2131000 i
2130500
2120000
2128500

2128000

582000

583000 584000 585000 586000 587000

588000

chay thuy triéu ¢4 mang bun cat phan tan
ra ngodi cang va qua dé giam di nong do
bun cat ¢ khu vuc trong cang.

Tir két qua mo phong cho thay truong
d6 duc khu vuc nao vét sau 8 tuan thi cong
¢6 xu hudng di chuyén ra ngoai cang dén
khu vuc ké bién, néng d6 bun cat cao nhat
tap trung & khu vuc trong cang khoang
0,08 kg/m®. Sau 10 tuan thi cong truong
d6 duc duoc phan tan doc theo bd bién &
phia Nam cang Nghi Son do tac dong cta
truong dong chay gié mua Dong Béc voi
n6ng do bun cat dat gia tri khoang 0,004
kg/m?, & khu vyc lach nao vét trong cang
c6 ndng d6 bun cat 13 0,44 kg/m?.

588000 500000 AS1000 502000 593000 584000

Hinh 16: Tuyén mdt cdt kiém tra dp duc theo d¢ siu
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Nghién cuu

Sau 12 tuan thi cong nao vét cang
Nghi Son truong do duc tap trung chinh
& khu vuc phia Tiy cang véi nong do
bun cat khoang 0,04 kg/m?, khu vuc phia
ngodi bén cang c6 néng do bun cat nho
khoang 0,016 kg/m?, do ¢6 su che chin
bdi ké bién phia ngoai cang nén truong
dd duc bun cat khong vuot ra phia ngoai
dao Nghi Son.

8 MIKE Zero - [Data File: 55C.dfou2)
® fie Edt View Data Video Coloss Window Help
D&M Bl8rw aaw? o8 |[Tosse

Dé thay rd hon dugc dién bién do
duc trong qua trinh nao vét ¢o thé dwa vao
cac mo ta bién dong d6 duc doc theo tim
ludng theo thoi gian (theo thoi gian 06
thang thuc hién nao vét tur thang 12/2021
dén thang 5/2022) véi tong chidu dai doc
luéng 12 3.000 m va dugc thé hién qua
Hinh 16.

vEA o] MK Ean o] e
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Hinh 17: Phdn bé duc duc theo a6 siu

4. Két luan

Nghién cuu da xay dung dugc bd
thong s6 mé hinh thiy lwc MIKE 3 véi
dd chinh xac md hinh tuong ddi cao duge
thé hién qua hé s6 Nash dat gia tri 16n
hon 0,8. Tai cac vi tri ven b& ¢6 tde do
dong chay trung binh tai cac vi tri kiém
tra trong thoi ky gid mua Tay Nam 16n
hon so véi thoi ky gié mua Pong Bic,
trong khi chiéu cao song trung binh tai
cac vi tri kiém tra trong thoi ky gié mua
Pong Béc 16n hon so véi thoi ky gié mua
Tay Nam.

Két qua mo phong lan truyén do duc
theo thoi gian thi cong cho thdy qué trinh
lan truyén do duc tai khu vuc nao vét
trong cang chiu anh huong 1én tir ché do
dong chay thily triéu. Tai khu vuc nao vét
trong cang nong do bun cat dat gia tri 16n
nhat 1,2 kg/m® va ¢6 xu huéng giam dan
ra phia ngoai cang. Sau 8 tuin thi cong
khu vuc ke bién phia ngoai bén cang chiu
anh huong boi qua trinh lan truyén do duc
v6i ndng do bun cat dat gia tri khoang
0,08 kg/m® va sau 10 tudn thi cong truong
dd duc duoc phan tan doc theo bo bién &
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phia Nam cang Nghi Son do tac dong cua
truong dong chay gié mua Péng Bic.

Sau 12 tuan thi cong nao vét trong
cang Nghi Son truong do duc phan bd tap
trung chinh & khu vuc phia Tay cang vdi
ndéng do bun cat dat gia tri khoang 0,04
kg/m?, khu vuc phia ngoai cang cé ndng
d6 bun cat nho khoang 0,016 kg/m3. Khu
vue ddo Nghi Son khong chiu anh huong
boi qua trinh lan truyén do duc do ¢d su
che chin bai ke bién phia ngoai cang.

Trong thoi ky tridu 1én nong do do
duc ¢6 xu hudng di chuyén sau vao trong
cang dan dén pham vi anh huéng cua do
duc do hoat dong nao vét nhd va néng do
dd duc tai trong cang dat gid tri 16n nhét,
nguoc lai trong thoi ky thiy tridu xudng,
duéi tac dong cua ché d6 dong chay da
dua bun cat phan tdn manh hon ¢ khu
vuc phia ngoai cang dan dén ndng d6 bun
cat tai khu vyc cang trong thoi ky nay
thuong nho hon so véi thoi ky thiy tridu
1&€n. Trong nghién ctru mdi chi danh gia
duge sy anh hudng ctia ché 46 dong chay
thily tridu dén qué trinh lan truyén do duc
trong cang ma chua dé cap dén cac yéu t6
khac nhu dong chay mat dg, vi vay can
c¢6 thém cac nghién ciru tiép theo dé danh
gi4 sy anh huong ciia cac yéu té tu nhién
dén qué trinh lan truyén d6 duc. Két qua
nghién ctru da cung cip co s& khoa hoc
cho viéc danh gid tdc dong mdi truong
cua hoat dong nao vét bun cét trong cang
dén moi truong bién.
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