ANH HUONG CUA CHAN VIT TAU THUYEN TOI SU XAO TRON
BUN CAT PAY VA BOI LAP TRO LAI LUONG TAU

Nguyén Vin Giap', Nguyén Trung Viét®

Tém tit: Khi tau di chuyén, chdn vit tau gdy ra xdo trén bun cdt va phdn bé lai bun cdt trong pham
vi luéng tau chay gdy nén boi ldp tro lai luong tau, ddc biét 1 tai cdc khu viee mede néng trén tuyén
luéng. Qud trinh vin chuyén bin cat do chdn vit tau cé thé anh hieong t6i bién doi dia hinh ddy va
tram tich lo ling. Theo cdc két qua nghién ciru vé dong phit sa lo limg do hoat déng ciia chédn vit
tau cho thdy khéi heong boi lap tro lai luong tau do hoat dong ciia tau thuyén la rat dang ké va sé

liéu nay can dwoc xem xét khi du béo, theo doi va lap ké hoach duy tu nao vét Iu(;ng hang nam.

Tiwr khoa: Cura Lép, mo hinh EFDC, chan vit tau, van chuyén bun cat, bdi 15p tré lai.

1. GIOI THIEU CHUNG

Céc nghién ctru thyc nghiém va thi nghiém
da cho thy rang khi tau di chuyén trong song
thi van tdc do hoat dong cua chan vit s€ tac
dong 1én 16p bun cat day khién chung bi di
chuyén roi sau do léng dong lai tuy thudc vao
ché do thay dong luc hoc ciia song. Tau c6 cong
suat cang 1on thi anh hudng cta chan vit cang
nhiéu. Mot anh huong khac khi tau di chuyén 1a
n6 sé tao ra mot hé théng song thir cap tir hai
bén man tau, cic song nay sé lan truyén vao khu
vuc ven bd va co thé gay ra hién tuong sat 1o
bo. Nhung nghién cuu nay s€ tép trung chinh
vao anh hudng cia chan vit tau dén qua trinh
van chuyén bun cat day trén tuyén ludng bang
cach phat trién mo hinh thuc nghiém cia
Maynord (Maynord va Stephen, 2000) két hop
véi mo hinh thay dong luc hoc 3 chiéu ma
ngudon mé EFDC. Két qua di chi ra rang anh
hudng cia chén vit tau tai khu vuc Cua Lép la
kha dang ké. Lugng bun cat tong cong do dong
chay va do tau da duoc dua ra, két qua nay c6 y
nghia trong viéc nghién ciru 1ap ké hoach duy
tu, nao vét ludng trong tuong lai.

2. CO SO LY THUYET PANH GIA ANH
HUONG CUA CHAN VIT TAU THUYEN
TOI HIEN TUQONG BOI LAP TRO LAI
LUONG TAU

! Kiém todn Nha nieée.
? Trweong Cao ding Cong nghé Kinh té va Thity lpi mién Trung.

Khi tau di chuyén trén séng, cac yéu t chinh
anh huong t6i qua trinh van chuyén bun cat do
tau tau 6 thé ké dén 1a: Kich thude tau: Chiéu
dai, duong kinh chén vit va cong suét tau; Vi tri
tau chay trén tuyén ludng hay néi cach khac 1a
d6 sau khi tau chay; Diéu kién thuy dong luc
clia moi trudng khi bun cat bat dau dich chuyén:
Vian tdc dong chay song, tau chay ngugc dong
hay xudi dong; Pic trung bun cat cua tuyén
ludng: Cat tho, cat min, bun...(Hinh 1) (Nguyén
Ngoc Hué va Nguyén Anh Tuan, 2014).

——> Toc dd tau

X — Van téc

dong chay

Khoang céach tir
chan vit t&i day

Hinh 1. Céc yéu t6 anh huong t&i vin chuyén
bun cat do chan vit

Hién tugng x4o trdn bun cat cang 16n trong
truong hop ludng ndng, tai trong tau 1on va mat
d6 giao thong cao. Hinh 2 1a so dd tong quat
nhat vé qua trinh tinh todn sa boi do ca cac yéu
td thily dong luc hoc méi truong cd tinh thém
anh huong cua chan vit trong qua trinh tau di
chuyén. Ti 1é van chuyén bun cat hay néi cach
khac 1a ti 18 sa bdi trong song 1a tong cua hai
yéu t6 trén.
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Hinh 2. Mé ta qud trinh tinh todn sa boi
do dong chay va do tau gdy ra

Cho dén nay di c6 mot s6 tac gia nghién ciru
tinh toan luong sa bdi do tac dong cta chan vit
tau. Tuy nhién, mé hinh thuyc nghiém cua
Maynord (Maynord va Stephen, 2000) c6 thé
duoc coi 1a mo6 hinh tinh toan hiéu qua nhét, mo
hinh nay tinh dén cac thong sé k§ thudt quan
trong ciia tau thuy bao gom chiu dai, chiéu
rong, méon nudc, kich thude va do sau cua chan
vit, khoang cach giita cac chan vit ciia dong co
kép; van tdc va cong sut cua tau va do sau cua
ludng tai hai ving khac nhau phia sau tau
(Hinh 3). Chi tiét vé mo hinh nay c6 thé xem
thém & Maynord (Maynord va Stephen, 2000)
va Nguyén Ngoc Hué (Nguyén Ngoc Hué va
Nguyén Anh Tuan, 2014).
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Hinh 3. Dinh nghia vung 1 va viing 2
cho phdn bé van téc sau tau

Mo hinh van chuyén bun cat do tau Maynord
(Maynord va Stephen, 2000) duoc tac gia phat
trién thanh mot mé dun tinh anh hudng cia chan
vit tau thuyén lac di chuyén téi boi lap tro lai
ludng tau, két hop voi moé hinh thiy dong luc
hoc méi trudng 3 chiéu EFDC dé tinh toan van
toc tong cong, Umg sudt day tong cong, ciing
nhu ti 18 van chuyén bun cat téng cong rdi cudi
cung 1a bién dbi day tong cong trong pham vi
1u6ng tau chay, cu thé nhu sau:

Mo hinh tau 1a mé hinh ludi cong theo ca
thoi gian va khong gian, mdt 6 ludi & md hinh
thity luc s& duoc chia nho hon dé ¢ thé tinh dén
kich thudc cta tau (Hinh 4), néu ludi duoc chia
cang nho thi cang tot nhung thong thuong ludi
nhd ¢& Imx1m la dam bao dd chinh xac va thoi
gian tinh toan. Ap dung moé hinh Maynord
(Maynord va Stephen, 2000) dé tinh toan ti 18
van chuyén bun cat day tai timg vi tri tu chay.
Ti 1& van chuyén bun cat tong cong cua 6 ludi to
s& bang tong cua cac 6 ludi nho do tau cong véi
ti 1& van chuyén bun cat do dong chay giy ra
trong 6 ludi do.

t Mténg = Mdbngchéy + Mtéu

A4

Ax

Hinh 4. Chia lwdi con cho tau trong mo hinh thuy luc
(Ax, Ay la kich thudc 6 lwéi mé hinh thuy luc)
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Cac budc thuc hién duoc tom tat nhu sau:

- Budc 1: Tinh van tdc nude gy ra do tau V,

- Budc 2: Tinh tng suat dy theo cong thirc

) = pwCrV2{)

- Budc 3: Tinh ti 1¢ x6i theo cong thirc

)= at™

- Budc 4: Tinh lugng van chuyén bun cat
téng cong do tau tai vi tri (x,y) trong budc thoi
gian cua mo hinh thuy luc (At ):

Me(sy) = [eOd,

L=a0, AL

- Budc 5: Cong gia tri van chuyén bun cat do
tau vai bun cat do dong chay tai vi tri (X,y).

M tﬁjng{x. M= M gong enagCt 3+ Mgy y)

3. DPANH GIA ANH HUONG CUA CHAN
VIT TAU THUYEN TOI UNG SUAT DAY
VA NONG PO BUN CAT LO LUNG KHU
VUC CUA LAP

Ngay 09/8/2011, Tha tuéng Chinh pha c6
quyét dinh sé 1349/QD-TTg vé viéc phé duyét
diéu chinh khu neo d4u tranh tra bio cho tau ca
dén nim 2020, dinh huéng dén nam 2030, theo
quyét dinh ctua Thi Tuéng Chinh phu, khu vyc
tinh Ba Ria - Viing Tau ¢6 5 khu neo déu tranh
tra bio, trong d6 khu neo dau Ctra Lap (Phudc
Tinh, huyén Long Dién) la khu neo ddu cip
ving, két hop cang c4, c6 quy mé neo dau duoc
1200 chiéc, cong suét tau 300CV, du kién c6 tau
1100CV neo dau. Hinh 5 cho thdy mat do tau
thuyén vao ra khu vuc Cira Lap 1a rat 16n. Do
véy, nghién ciru nham danh gia anh huéng cua
tau trong viéc bién doi long din ludng lach 1a
hét stic c6 y nghia (Nguyén Vin Gidp va cac
cong su 2014).

Hinh 5. Vi tri neo ddu tau thuyén (a) va tuyén

luéng tau vao cang Phieée Tinh (b)

°

Cao d6 (m)

N

) v
N T —

o 500 1000 1500 2000 2500 3000 3500 4000
A B c D Khoang céch (m)

Hinh 6. Cdt doc dia hinh day luéng tau

Bang 1. Théng ké cac thong s tau dién hinh
trong khu vuce Cira Lap

Cong | Dai |[Rong | Mén | B.kinh | Luu lugng
sudt | (m)| (m) |nudc |chan vit tau
tau (m) | (cm) | (tau/ngay)
(CV)
300 | 18 | 4,8 | 2,0 70 600
700 | 26 | 8,0 | 2,4 100 100
1100 | 35 | 8,0 | 2,8 110 |80 (du kién)

Hinh 7. Vi tri ldy mau bin cdt (a) va két qua
phan tich thanh phan hat (b) khu viee Cira Ldp

1.00,

a
a

a
©

Vin tée (m/fs)
s 'p

e e
§>- T
?“}

121002010 14102010

Tho gian N gay)

Hinh 8. Vén téc thuc do tai tram Cira Ld}?

131102010 1SN0

Ap dung mé dun tinh anh huong cuia chan vit
tau thuyén luc di chuyén d& mé phong anh
hudng cua chan vit cho 3 loai tau trén, mat cat
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dia hinh doc theo luéng tau dugc thé hién &

Bang 2. Anh hwéng ciia chén vit theo dd sau

Hinh 6. Két qua mo phong trudng van toc tuong chay tau
mg v6i 3 thong sé tau dién hinh trong khu vuc
dugc thé hién & Hinh 9a. Pay la truong van tbc | Cong | PO | Vantde |Ung suit| Nong do
khi tau di tir bién vé cang (tirc 1a nguoc chidu | sudt | sdu | 16n nhat | 16n nht | bon cat lo
v6i van toc dong chay song). Van toc 16n nhat | (CV) | (m) | (m/s) (Pa) ling 16m
tai vi tri chan vit tai dudi tau va giam dan doc nhit (mg/1)
theo phia sau cta tau va hai bén than tau. Cong 300 2 2,11 4722 12685.9
sudt tau cang 16n thi d6 16n cia van tde va pham 300 4 1,22 29.4 538,9
vi anh huong cla tau cang manh. 300 5 1,06 8,6 98,1
0 ., 300 6 0,41 2,1 48,2
EESio=cs 700 | 4 | 2,81 77,8 842,2
g 700 5 1,81 16,5 364,6
‘ 700 | 6 | 091 5,1 81,5
" 700 7 0,42 1,3 11,3
i U EE 1100 | 4 2,65 121,5 1118,7
e wmas 1100 | 5 1,86 20,8 391.4
i, L —F 1100 | 6 1,12 4.9 54,7
g mEst 1100 | 7 | 0,57 1,6 25,2
Hinh 9. Vin téc, ung ’sudrt va néng do bim’ cat do 1w T T 100
tau: a) Trwdng van toc, b‘) Mat cat vdn toc dong A”J IREARRNARANAARIRN Y e s || g
chay, ung suat day va nong do bun cat lo lung "g . : :: :: | a0 g
tai vi tri Im tur tim tau z Lo W e &
e o e 8
Hinh 9b 1a két qué trich xudt mat cit van tbc 8 [ ’ I | ” J , , | ! I g
dong chay, tng suit day va nong d6 bun cat lo G“J” “l.. | lll ;: L L j I ﬂ

lung tai vi tri Im tinh tur tim tau tuong Gng vai 3
loai tau dién hinh chay trén cung mdt do sau
nuée gidng nhau 13 3m. RS rang thiy ring tau
¢ cong sudt 16n thi ti 1& bun cat van chuyén s&
16n hon. Tau c6 cong sudt 700CV va 1100CV
khi chay s& tao ra truong van tdc 10n nhit c&
3m/s. Nong do bun cat lo lung do hai loai tau
nay tai vi tri cach tim mot mét khi chay 1a c&
khoang 2250 mg/1.

Hinh 10 1a két qua mo6 phong ndéng do bun
cat lo limg tai mot vi tri nam trén tuyén ludng
tau theo thoi gian. Puong mau xanh 14 ndng do
bun cat lo ling do riéng dong chay gy ra va
dudong mau do 1a ndng d6 bun cat lo limg tong
cong khi co tau di qua 6 ludi nay trong mot vai
thoi diém thang 6 va thang 7 nam 2013.

2
Jun? o dun4 Jun2t Jun-2s Juks W12 Ju9 Julk2e

Thoi gian
Hinh 10. M6 phéng nong do bun cdt lo lirng
khi co tau va khong co tau chay qua

4. KET LUAN

Chan vit tau thuyén luc di chuyén giy ra x4o
tron bun cat va phan bd tro lai trong pham vi
ludng tau chay gy nén bdi 1ap cuc bd ludng tau.
Bang viéc phat trién thém mo dun tinh anh
hudng ciia chan vit tau thuyén lac di chuyén t6i
bdi 1ap tré lai ludng tau cho mo hinh thity dong
luc moi truong 3 chiéu EFDC, tac gia da tinh
toan va danh gia anh hudng cua chén vit tau
thuyén lac di chuyén téi van téc dong chay va
nong do bun cat lo limg trén ludng tau khi vuc
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Cira Lap, qua d6 cho thay ddi véi tau cong suat  déng ké. D6i véi tau cé cong suat 1100CV, khi
300CV khi dong chay dat d¢ sau chay tau tr 3m  d¢ sau chay tau dat gia tri trén 4m thi Gng suat
dén 4m thi anh huong cta chan vit tau thuyén day va nong do bun cat do chan vit tau giy ra
t6i ung sut ddy va néng do bun cat giam di  ciing giam di 1o rét.
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Abstract:

EFFECTS OF SHIP PROPELLER TO DISTURBANCE AND REDISTRIBUTION
SEDIMENT ON SHIP NAVIGATION CHANNEL

When the vessels transport in a river, propeller cause disturbance of sediment and redistribution
within waterway that might block the vessel naigation, especially in the shallow waterdepth areas.
The process of sediment transport by ship propellers can affect either bottom topography change or
suspended sediment. According to the research results, these amount of transported sediment
volumes are significant; it is therefore needed to study for the waterway channel management, and
maintenance as well as planning for annual dredging.

Keywords: Cua Lap Estuary, EFDC model, ship propeller, propwash, resuspension sediment.
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