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SU DUNG MO HINH TOAN 3 CHIEU MO PHONG
LAN TRUYEN MAN VUNG CUA SONG HAU

Db Dic Hai
Vien Khoa hoc Thuy loi mién Nam

Tém tit: Pdc tinh phdn tang nong dé mdn ciia mét cira séng phu thudc vao ché do dong chay
séng va dong chay thity triéu. Do dé & méi cira séng khdac nhau déc tinh phén tang man sé khdc
nhau phu thuéc vao cdc yéu té dia hinh, thiy van (luu heong thwong nguon, thity triéu ngodi bién,
nhap luu dong chay doc song...). Xam nhdp man tai mot cua song dwoc phan lam ba dang chinh:
1) xao tron hoan toan; 2) ban phdn td‘ng va 3) phan tcfng manh tao hinh dang “ném man”. Noi
dung bai bdo nay trinh bay két qud nghién ciru, mé phong vé ddc tinh xam nhdp man tai viing cira
song Hau bang mé hinh todn 3 chiéu (3D)

Tir khéa: Mé hinh 3 chiéu (3D), xam nhdp man, n&ng do man, phan tc”ing man, ném man cua Song
Hau, nhanh Pinh An, nhanh T ran Pé, thoi diém nude ngung khi dinh triéu (HWS) va thoi diém
nuée ngung khi chan triéu (LWS).

Summary: The salinity stratification characteristic of an estuary depends on the river flows and
tidal currents regime. That is therefore, the characteristics of each river differ, salinity
stratification characteristic will be different depending on topographical and hydrological factors
(upstream flow, sea tide, affluent flow along the river ...). Saline intrusion at an estuary is divided
into three main types that are: completely disturbed, semi-stratified and strongly stratified
(forming saline wedges). This paper has presented the study results and the simulation of the saline
zone to understand and have the overall of the characteristics of saline intrusion in the Hau estuary
by 3D mathematical model.

Keywords: saline intrusion, salinity concentration, salinity stratification, Hau river estuary,
numerical simulation for saline intrusion.

1. PAT VAN PE

Xam nhdp man 1a mot déc tinh co ban cua céac
ctra séng chiu anh hudng cua thay triéu. Xam
nhdp man cia mot ctra song va nhanh song s€
theo khong gian 3 chiéu va theo thoi gian.
Nghién ctru vé xam nhdp man tai cdc ctra song
14 mot van d& duoc nghién ctru rat nhidu va

chung va cic nhanh thudc ctra song Hau noi
riéng chi yéu bang mo hinh mot chiéu va két
qua di duoc 4p dung kha tot phuc vu san xudt
nong nghi¢p, thuy san modi truong, trén vung
dién tich khong gian rong, tuy nhién dé nghién
clru sau hon vé co ché xam nhdp man dac bict
14 van d¢ phan ting min, khi d6 m6 hinh mot

dugc ap dung thuc t& san xudt rat t6t. Co rat
nhiéu nghién clru vé xAm nhdp man nhu do dac
hién truong, thi nghi¢m vat ly, xay dung céc
cong thic thuc nghi¢m va gidi tich, mé hinh
toan sb,... Hién nay, tinh toan xdm nhap man
tai cac ving cira song ven bién PBSCL noi

Ngay nhan bai: 17/6/2020
Ngay thong qua phéan bién: 20/7/2020
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chidu khong thé dap tng duoc.

Khi di vao céc vung dién tich hep hon, viéc xac
dinh phan ting min theo thoi gian va khong
gian c6 ¥ nghia ca vé thyc tién va 1y thuyét. O
goc do thyc tién, hiéu biét dugc ving va thoi
diém xudt hién ném min, cho phép nguoi st

Ngay duyét dang: 03/8/2020
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dung nude co thém co hoi ldy nudc ngot ¢ tang
mat dé phuc vy san xuét, & goc do Iy thuyet day
1a viing nhiéu glu’a dong chay song va bién, c6
su tham gia trao d6i chat ma trong d6 qua trinh
khuéch tan va hoa tan dién ra manh ma.

Vi vay, dé danh gia sy phan ting tai cac cira
song DBSCL duya trén céc cong thirc giai tich
va mot s lidu do dac khao sat thuc té néng do
min theo chiéu sdu dong chay tac gia da tinh
todn so by dac tinh phan tﬁng cho toan bd cac
nhanh song ven bién viing PBSCL va qua d6 di
s0 bd xac dinh dugc mot sd dic tinh phan téng
nhu: hé sd phan tang, thoi gian phan tang, thoi
diém va khu vuc (khong gian doc séng) cta
hién tuong phén tang. Tuy nhién, trong céc tinh
todn danh giad dya trén s6 litu thuc do, hoac
cong thirc kinh nghiém vé giai tich, chi cho két
qua dinh tinh dugc kha ning c6 hi¢n tuong phan
tﬁng ma chua dinh luong duogc néng do man
theo céc tang khac nhau theo cac chiéu khong
gian (chiéu sau, doc song, ngang song), dic biét
chua moé ta dugc ném man doc theo sdng trong
cac thoi diém va thoi gian khac nhau. Vi vay,
sir dung md hinh toan 3D ¢ ¥ nghia hd tro vé
mit 1y thuyét dé giai quyét van dé nay. Trong
ndi dung bai bao nay budc dau gidi thidu cac
két qua md phong phan tang man, dic tinh ném
man cho hai nhanh song Hau (nhanh Pinh An
va nhanh Tran D8).

2. PHUONG PHAP NGHIEN CUU
2.1. Pham vi nghién ctru

Viéc nghién ciru tinh todn bang mo hinh 3D can
rat nhidu tai liéu dau vao nhu: thiy van, yéu té
hinh thai song, s6 liéu thuc do min theo chiéu
sau dong chay, dia hinh day song...va dac biét
14 mat rat nhiéu thoi gian xay dung so d0 tinh
toan, thoi gian mo phong tinh toén. Do tai licu
vé dia hinh day song va céc tai liéu khao sat
thuc do vé man phan tﬁng theo chiéu sau tai cac
nhanh séng Ctru Long kha han ché do do trén
o s céc s6 liéu tai liéu thu thap va do dac duogc
trong nghién clru nay s€ chi tinh toan danh gia
cho hai nhanh s6ng Hau (nhanh Pinh An va

| KHOAHOC [EEN«lelNcR el ]S
nhanh Tran Dg).
( 3 ot ::‘, - “/
'\.__ L \ Ak
LY * e uil
St SN i ==
W THARM *, |
! 4 \“\. T
A f"'J "\ N
\'. \ \ N :I
\.— Al r \sr ‘\_ \
X ﬁ}.\m \“ i |
\ T Ly, TINHTRAVINH
\"\ "'\“""-f“?'\_ o A
\‘l Sa S, THANM
5 g e i &
, ik ‘.\ ‘.:j""r \\
Lo s, e
\\ iy 3 \_‘- l./: .,
\ R =3 :
: : Py ik % :
TINH SOC TRANG ', "'-Y:"' | CiEBinh
N \I;l- AN THANA 2 hﬂ
A N :
\ PN i
'\ z{ {.!F—— h *
= )
N AN THRS A BIEN
\ PONG
Cith Trén D&

Hinh 1: Pham vi va doi twong nghién ciru

2.2. Phuong phap nghién ciru

Phuong phap nghién ctru phu thudc chit ché
vao yéu cau nghlen ctru tinh toan, két qua mong
doi va cac s6 liéu dau vao, trén co s nhiing tai
liéu sb liéu hién co, cac phuong phap nghién
ctru chinh da dugc st dung trong nghién ctru
niy bao gom

- Phuong phép ké thira: ké thira cac tai liéu, s6
lidu vé thuy van, thuy luc, xam nhap man, Kkét
qua tinh toan thay lyc tir cac nghién ctru tong
thé vé thuy lyc, xdm nhdp min cho vung
DBSCL. Dong thoi, trong nghién ctru da ké
thira va 4p dung céc cong thirc thuc nghiém
trong tinh toan cac van dé lién quan dén thuy
dong luc, co ché xAm nhap min viing ctia séng
ven bién.

- Phuong phap phén tich, danh gia s6 liéu tai
lidu: tir cac s liéu thuc do vé thuy luc, xAm
nhép man...s& phan tich d¢ danh gia dinh tinh
xu hudng xam nhap man, kha nang hinh thanh
phan tang tai khu vic nghién ctru.

- Phuong phap mé hinh toan sd: dé dap ung
duoc muyc ti€u mong doi cua nghién ctru 1a mo
phong ddc tinh ném man cho vung cua song
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Hau trong nghién ctu nay s& dung phuong
phap mé hinh 3 chiéu (3D) dé nghién ciru tinh
toan.

2.3. Lua chon mé hinh tinh toan

Khi téc 46 may tinh chwa cao, phuong phap giai
con han ché thi thong thuong cac nghién ciru
xdy dung md hinh dang 1D vdéi cac phuong
trinh tinh toédn da duoc rit gon va don gian hoda.
Trong thoi gian gan day va hién nay khi may
tinh va cong nghé tinh toan phat trién vuot bac
va yéu cau vé do chinh xac cia mo hinh ngay
cang duoc nang cao. Yéu cau tinh toan ning cao
dan cic nha nghién ctru tré lai véi hé cac
phuong trinh nguyén thiy cua hién tugng vat
ly. M6 hinh st dung hé cac phuong trinh
nguyén thuy chi dugc trién khai day da khi sir
dung phuong phap 3 chiéu (3D).

Trong mdt s truong hop va yéu cau tinh toan
cu thé dic biét nhu céc tinh toan lién quan dén
dong chay phan ting, ném min ving ctra séng,
phan bd nhiét d6, mo ta kha nang bdi xo6i ling
dong, dong chay trong cac hd xo6i sau, x6i 16 qua
tru cAu hodc tai noi gﬁn cac cong trinh... thi st
dung moé hinh 2 chiéu dung (2DH) hodc md
hinh 3D la cac lya chon phu hop.

Phan 16n cac mé hinh thuy dong lyc & dang 3
chidu déu giai phuong trinh lién tuc va Navier -
Stokes bang phuong phap sai phan hiru han,
phﬁn tir hitu han hodc thé tich hiru han. Phuong
trinh Navier - Stokes dugc giai bang phuong
phap trung binh hoéa ctia Reynolds. Phuong
trinh Reynolds c6 thé chia thanh hai dang: dang
thay tinh va phi thuy tinh. M6 hinh dang thuy
tinh c6 do chinh xac khong cao khi tinh todn
dong chay ¢ nhirng noi c6 su thay doi ing suét
16n. Nguoc lai, mé hinh dang phi thuy tinh c6
dd chinh x4c cao hon va c6 kha ning mo ta
nhitng dic tinh phirc tap ctia dong chay thir cip
trong mot mién tinh phtc tap.

Mbt s6 mo hinh 3D hién nay dang duoc st dung
dé tinh toan thiry luc, truyén chét, nhiét d9, x6i
16 hién nay dang duoc str dung c6 thé ké dén la:
Mo hinh MIKE3 (DHI - Pan Mach), M6 hinh
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DELFT3D (Delft Hydraulics - BDan Mach), M6
hinh TELEMAC-3D (Phap), M6 hinh EFDC
(Hoa Ky), M6 hinh VNU/MDEC (Pinh Van Uu
va cac cong su - Truong Pai hoc Qudc gia Ha
Noi).

Duya trén nhitng s lidu thu thép, tai liéu khao
sat do dac, kinh nghiém trong nghién ctru tinh
todn trong nghién clru nay st dung mo hinh
MIKE3 (DHI - Pan Mach) dé tinh toan mo
phdng.

2.4. Tai liéu dung trong nghién ciru
2.4.1 Tai liéu dia hinh

Dia hinh 1ong séng va ngoai bién khu vuc
nghién ctru cht yéu dugc thu thap va ké thira tir
cac nghién ctru cua Vién Khoa hoc Thuy loi
mién Nam:

(1) Pé tai cip Quédc gia KC 08.12/16-20:
“Nghién ciru tac dong bt loi ctia bién doi hinh
thai long dan va ha thip muc nudc hé thong
song Ctru Long, dé xuat giai phap giam thiéu”,
2016-2020; (2) Dé tai cdp Qubc gia: Nghién
ctru anh hudng hoat dong khai thac cat dén thay
d6i long dan song Ciru Long (séng Tién, song
Hau) va dé xuét giai phap quan 1y, quy hoach
khai thac hop ly (BTPL 2010G/29), 2010-
2013.
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Hinh 2: Dia hinh vung nghién ciru

2.4.2 Tai liéu thuy van, man lam bién cua mo
hinh
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Tai li¢u thuy van: Dinh dang bién trong mé hinh
tinh gdm c6 3 bién: bién kho (1a cac bién gisi
han gitra dong chay va duong bo) va 02 bén udt
(bién luu lugng thuong luu va bién myc nudc
ha luu). Bién thuong luu la s6 liéu thuc do luu
lwong ciia tram thiy vin qudc gia Can Tho, bién
ha luu 13 muc nudce bién duoc trich xuét tir cong
cu tinh toan thuy tridu trén toan cau trong
module MIKE21 Toolbox(.21t) cua MIKE21
va duoc hiéu chinh véi s6 liéu thue do cua tram
thily van Tran De.

Tai ligu bién man: Ciac ctra song DBSCL
thuong rat rong (tir 1 dén vai km) khong thé do
dac dugc d§ man dac trung, ma c6 thuc hién do
dac ciing rat tn kém do d6 thuc té hién nay dé
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Minh hoa so dd bién mé hinh
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tinh toan man hi¢n nay cac bién man phia bién
hau hét duoc lay 1a hang sb (tir 25-27mg/1) hay
liy ndi suy sau d6 chay mo phong va ldy két qua
tr mo phéng lam bién cho cac lan chay mé
phong tiép theo viéc lam nay khong phan anh
dung ban chét tu nhién. Dé giai quyét cac van
dé trén trong nghién ctru s& xdy dung pham vi
so d0 tinh ra xa phia bién lic niy do min
thudng khong doi theo mua (c& 34-36g/1). Hién
nay trén thé giéi co nhiéu ngudn tai lidu vé do
mén ngoai bién dé c¢6 thé trich xuat 1am bién cho
md hinh tinh toan, trong nghién ctru nay s6 liéu
bién man ngoai bién duge trich xut tir ban dd
truc tuyen
https://www.nodc.noaa.gov/General/salinity.html
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Hinh 3: Bién luu lwong va muc nuoc cho mo hinh

2.4.3  Tai liéu hiéu chinh mo hinh

Hiéu chinh thuy lyc: Hi€u chinh voi gid tri muc
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nuéde thyc do tai 2 tram thily vin qudc gia trén
song Hau (Tran Bé - My Thanh) va céac tram do
trong qua trinh khao sat man nam 2016

KHOA HOC

S6 liéu man: SH liéu man trung binh tai tram
Tran Dé va s6 liéu do man phan tﬁng tal mot )
vi tri dgc theo hai nhanh song Hau (Pinh An va
Tran D8&) tir bién 1én dén qua dia phan Cu Lao
Dung.

2.5. Xay dung so dd tinh

So d tinh duoc x4y dyng tir Can Tho ra dén

bién Pong dé dam béo tinh chinh x4c va 6n dinh
ctia mo hinh tai bién muc nudc phia bién s& ldy
ra ngoai bién tinh tir bo ra khoang 20km. Trong
pham vi m6 hinh cho doan song Hau nghién ctru
dién hinh st dung hai dang 6 Iuéi: O luéi tir
giac (hinh chir nhat) cho ving long song chinh
la 3.356 va kich thudc trung binh mét 6 la 200
x 80m va O ludi tam gidc cho ngoai bién va mot
sO vi tri ¢6 con ndi 1a 8.277 va dién tich trung
binh m6t 6 1a 5.000m?* - 30.000m’.
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Hinh 4: Pham vi va chia luoi tinh toan cho vung nghién ciiu

2.6. Thiét ap va hiéu chinh céc thong s6 mé hinh
2.6.1 Thiét lgp cdc thong sé mé hinh

Céc thong s6 md hinh dugc thiét lap dua trén
kinh nghiém va cac huéng dan trong xay dung

md hinh va phin co so 1y thuyét cia mé hinh
ciing nhu cic van dé lién quan dén thiy dong
luc va truyén chét trong soéng...Cac thong sb
md hinh duoc thir dan va lua chon duoc bd
thong sb nhu bang tinh phia dudi.

Bang 1: Tong hop thong s6 thiét 1dp mé hinh 3 chiéu

Tén thong sb

‘ Tri s0 hodc gia tri lua chon

M6 hinh thiy dong luc

K¥ thuat gidi (Solution Technique)

Béc cao, tinh chdm (Higher order)

Budc thoi gian tinh toan

10s

Thoi doan tinh

2 thang

R6i ngang (Turbulence Horizontal)

Hé s6 nhét rdi theo cong thirc Smagorinsky
(Eddy Coef.) = 0,28

Bién mé tai Can Tho

Luu lugng gid thuc do

Bién md ngoai bién

Trich tir mo hinh du béo bao tridu Toolbox trong
MIKE21

Do phan giai theo phuong thing dimg 7

16p Sigma, c6 tinh hi€u tng boroclinic do anh
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Tén thong sb

Tri s0 hodc gia tri lua chon

huong cia do mudi

Céc thong so6 van chuyén va khuéch tan

K¥ thuat gidi (Solution Technique)

Béc cao, tinh chdm (Higher order)

Khuéch tan doc (Dispersion Horizontal)

Tinh theo nhét réi (Scaled Horizontal Eddy), hé
so ty 16 (scaling factor) = 0,3

Khuéch tan dtg (Dispersion Vertical)

Tinh theo nhét rdi (Scaled Vertical Eddy), hé sb
ty 1¢ (scaling factor) = 0,02

D6 man ban dau

Phan bd déu trén mién tinh bién thién tir 0 psu dén
32 psu ting dan tir Can Tho, M§ Thanh ra bién.

Bién mé tai Can Tho

Nudce ngot

Bién md ngoai bién

Do mudi 1a 32 PSU

2.6.2 Két qua hiéu chinh mé hinh

Trén pham vi nghién ctru c6 2 tram do myc
nudce la tram tram thiy van Pai Ngai va tram
thiy van Tran Dé&. Dong thoi trong qua trinh
khdo sat man phan ting nim 2016 c6 két hop
do muc nude tai mot s6 diém doc song va $6
liéu nay s& dung dé hiéu chinh mé hinh.

Vi tri hiéu chinh myc nuwoc

Hi€u chinh médn s€ dung s6 liéu man trung binh
theo gio tai tram Pai Ngii va dé phu hop véi
gia tri trung binh gia tri man trich tir m6 hinh sé
trich tir 16p sb 4 (16p chiéu sdu trung binh).
Trong dot do man nam 2016 da do man phan
tang doc theo sdng va trong nghién ctru da lya
chon mot $6 tram dé phan tich hiéu chinh md
hinh.
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Hinh 5: Mt sé vi tri thuc do dung dé hiéu chinh mé hinh

Mot s6 két qua hiéu chinh thity luc
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Danh gia sy phu hop gifra tinh todn mé phong
va thuc do trong nghién ctu tinh todn dung
phuong phap thir sai va dung hé sb Nash-
Sutcliffe (NSE) dé danh gia. Pay 1a hé sb
thudong dung dé danh gia sy phu hop giita sb
liéu md phong va thuc do trong md hinh todn.
Mitrc d6 phui hop nhu sau: Rat tot 0,75<
NSE<1,0; Tét 0,65< NSE<0,75; Chip nhan
duoc 0,5< NSE<0,65 va khong chép nhan duogc
NSE<0,5

Két qua hiéu chinh mo hinh cho yéu t6 muc
nude, nong d§ man tai cac tram thily van quoc
gia va céac tram do tdng cudong nam 2016 trong
khu vuc nghién ctru khé tot véi hé sO tuong
quan NSE = 0,83+0,97.

Ttr céc két qua hiéu chinh cho thiy cac thong sd
mo hinh phu hop va mé hinh tinh du d tin cay
dé dung trong nghién ctru tinh todn.

3. KET QUA TINH TOAN VA THAO LUAN
Phan ting man n6i chung va ném min noi riéng
thay doi theo tung khoang thoi gian trong nam,
theo mua, theo luu lugng dong chdy thudng luu,
chu ky triéu, thoi ky triéu va thoi diém trong

I
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Nhanh Dinh An

[ KHOAHOC
mot con triéu. Trong gidi han ctia bai bio nay
chi gioi thidu két qua mo phong ciu tao hinh
dang ctia ném min trong mot con tridu trong
ngay cho hai thoi doan déc trung trong ndm la
mua kiét (thang III) va mua i (thdng X).

3.1. Tuyén trich din két qua

Trong nghién ctru ndy két qua mod phong ném
man, dic diém clia ném man, su bién ddi hinh
dang, tdc do dich chuyén cua ném man trong
cac thoi ky triéu va cac thoi diém triéu dic
trung trong mdi con con triéu lay duong dang
tri man co néng dd man 4,0g/1 [am chuén cho
hai tuyén cit doc nhanh séng Dinh An va Tran
Dé s& trich xuét két qua theo doc song tir cira
bién 1én thugng ngudn khoang 55km vugt qua
Cu Lao Dung khoang 25km. Trén so do tinh s&
trich xuét két qua theo cac diém c6 toa do theo
mit bang: nhanh Pinh An tir P1 dén P8 (P4)
tai ddu Cu Lao Dung); nhanh Tran Dé tir P1dén
P9 (P5) tai ddu Cui Lao Dung). Cac két qua doc
theo hai nhanh song Dinh An va Tran Dé& s&
duoc trich xuét tai cung mot thoi diém dé trén
co s& d6 so sanh céc gia tri lién quan dén xam
nhap min, phan tang trén hai nhanh song.

000 4

Nhanh Tran Dé
Hinh 8: So hoa tuyén trich két qud doc nhanh Dinh An
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3.2. Lua chon thoi gian va thoi diém phén
tich két qua

X4m nhdp min tai PBSCL chu yéu tip trung
vao mua kiét va tac dong rat 1on dén san xuat
con vé mua lii do tic dong ciia dong chay
thuong luu vé 16n nén hau nhur min khong xam
nhap vao trong song. Trong ndi dung cua bai
bao nay chi dua ra cic két qua md phong ném
man vao mua kiét.

Dic tinh thiy tridu viing nghién ciru 1a ban nhat
triéu khong déu, xam nhdp midn, ném man s¢

phu thudc vao su lén xuéng cua thuy triéu do do
s& phan tich chi tiét cac két qua tinh cho cac thoi
ky triéu kém, thoi ky tridu 16n, con triéu cao va
con triéu nho. Chon cac thoi diém dic trung cia
thiy triéu dé phan tich, thoi doan trich xuat két
qua s& duge chon 1a cac thoi doan, thoi diém
thiy triéu didc trung cho vung. Thoi ky triéu
kém tir ngay 2-5/3, thoi ky trung binh tir ngay
7-9/3 va thoi ky tridu cao tir 11-13/3. Céc thoi
diém trich xuét s& lya chon vao thoi diém dic
trung cia mot con triéu trong 24h gdm c6: chan
triéu thép, dinh triéu, chan triéu cao.

Bang 2: Cac thoi diém trich két qua trong mua Kiét

Thoi diém trich xuét két qua .
STT : ; : : bac di€m tricu
Triéu thap Triéu trung binh Triéu cao

1 5h 4/3/2016 9h 7/3/2016 12h 10/3/2016 | Chan triéu thip

2 13h 4/3/2016 15h 7/3/2016 17h 10/3/2016 | Dinh triéu

3 17h 4/3/2016 20h 7/3/2016 0h 10/3/2016 Chan triéu cao

4 22h 4/3/2016 02h 8/3/2016 4h 11/3/2016 Dinh triéu

5 06h 5/3/2016 10h 5/3/2016 12h 11/3/2016 | Chan triéu thip

3.3. Két qua md phéng ném min

a. Thoi ky triéu thdp tir ngdy 2-5/3 (két qud phdn tich cho mt con triéu tir 5h ngdy 4/3 dén 6h

ngay 5/3), dinh triéu lic nay khodng +1,0m.

1.0 45

0.0 q

1.0

Py — SHTimeter] i/
i i e
3 : - .
} : A
12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00
2016-03-01 03-02 03-03 03-04 03-05 03-06
\ \
. . . A A
Nhanh Dinh An Nhanh Tran Bé
Iml Wertical profile from (600474, 1096224 10 (634427, 1 (484 56)

I} Werngal profile from (601070, 0ATT03) 10 (642982 ) 1589045)
B 3 v 3 ;

Chan triéu thap

74

W6 SR Tiens Soep 70 of $40

Chan triéu thap

TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 61 - 2020



] Vertical profil from (6010701097703 tn (842962 1059095)
T = 7 = = ——
d o L & i ) S
-
-
|
|
-
W -
1 -
\\W' |
o S . LR 20000 i 100dn) 150w A0 MO e SA0E

[m]

ARG L300 Tie Stap 76 of 40

Dinh triéu

Il WVertical profile from (601070.1097703) in (8425821 055095)
. O [ A =
;.-'!
o
-0 I ’
s \\WW"
i SO0 MO0 IS0 10000 IS0 MG S0 ENOD. SO0 S S50
[ml

00 1740000 Tae Siap 42 0f 40

Chan tri€u cao

Wertweal profile from (601070, 10773 o (6425982, 1 055095)
= " Y

1 S0 e LA 0 M6 M0 MW Mo HEG e S

[m]
2018 220010 T Step 47 of #41)

Dinh triéu

1 00 0 AN 2

o

e PR o e S S

OSA2016 FR080 Time S 95 o640

Chan triéu thap

" Hoi 2
Undefiet Vane

I Bene 2
Lkl Vlae

1 B 2
1 Ui Valee

Salnny lyl]

KHOA HOC

| CONG NGHE

Wertical profile from (S00974, 10962 24) 10 (634427, 1HM0456)

Ul Vaos

1 WO I IEN0 000 00 060 W0 4560

L]
NG 11800 Time Siep T8 o 40

Dinh triéu

Vertical profile from (600974, 1056224} 10 (634427, 1(49456)

[l Wl 100 IS0 3000 ISI08 0000 IS000 M000 45

[m]
G014 17400 00 Tire Step 62 of £40

Chan tri€u cao

Vertical profile from (600974, 1096224} 10 (634427, 11489456)

=

s [ E

] Wo0 1 IM00 000 080 00 400 3000 35000

|mj
4206 220080 Time Siep K7 of #40),

Dinh triéu

UL

Satniy 5]

-
|

1= 13

] e
Uikl Vie

1 T R I

ASAT00 RN Tirwe Soepr 95 o i)

Chan triéu thap

Hinh 9: Ném man trén nhanh Binh An va nhanh Tran Dé (thoi ky triéu thap)
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12h ngay 11/3), dinh triéu lic nay khodng +1,9m.
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Hinh 11: Ném man trén nhanh Pinh An va nhanh Tran Dé (thoi ky triéu trung binh)

3.4. Thio ludn vé két qua nghién ciru

Qua két qua md phong tinh todn cho céc thoi diém
cua ba con triéu trong cac thoi ky triéu kém, trung
binh va cao trong mua kiét ¢6 thé rat ra mot so két

qua vé hinh dang, chiéu day va b1en hinh ctia ném
man cling nhur nhin xét chung vé phan tAng min va
ném man vé& mua kiét trén 2 nhanh Dinh An va Tran
Pé clia song Hau nhu sau:

Bang 3: Mot s6 tém tit két qua vé phin ting min theo chiéu doc song

A s oA Khoang cach
Chiey dai ném
A <A Nooe R K2 Hinh dang man (km) vGi dau CLD
Tén séng Thai diem trich ket qua ném man (km)
Tran mat | PYOI | Tren [ DUGI
? day mat day
] ThdGi ky thuy triéu thap
Dinh An A LA Thoai 9,0 24,0 24,0 9,0
Tranbe | °h 4/3/2016 - chan triu DOC 18,5 220 | 164 | 12,9
Dinh An 2 .‘A Thoai 20,5 29,5 12,5 3,5
Tran De | 13N 4/3/2016 - dinh trieu DOC 22.5 265 | 124 | 84
Dinh An A A Thoai 24,5 34,5 8,5 -1,5
Tranbe | 1/ 4/3/2016 - chan trieu DOC 285 | 300 | 64 | 49
Dinh An > A Thoai 28,5 37,0 4,5 -4,0
Tran De | 22h 4/3/2016- dinh trieu DOC 30,5 315 | 44 | 34
Dinh An A4 oA Thoai 7.0 31,0 26,0 2,0
Tran be | 0oh 5/3/2016 - chan trieu DOC 15,5 240 1 194 | 10,9
Il ThGi ky thuy triéu trung binh
Dinh An 9h 7/3/2016 - chan triéu Thoai 17,0 44,0 16,0 -11,0
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Chigy dainem | Khoaug cach
Tén séng Thdi diém trich két qua ﬂg}g (rjr?gr? man (km) (km)
N < DUGCI Trén DUGI
Trén mat ; 3 :
? day mat day
Tran Dé Thoai 17.5 37,0 17,4 -2,
Dinh An T Thoai 27.0 20 | 60 | 90
Tran De ] 1°h 7/3/2016 - dinh trieu DOC 275 340 | 74 | 00
Dinh An o Thoai 385 265 | 55 | 13,5
Tranbe | 20n 7/3/2016 - chan trieu DOC 35.0 355 | 01 | 06
Dinh An - Thoai 27.0 20 | 60 | 90
Tran De ] 02h 8/3/2016 - dinh trieu DOC 325 235 | 24 | 86
Binh An A4 Thoai 17,0 45,5 16,0 -12,5
Tran e | 10 5/3/2016 - chan trieu Thoai 255 395 | 94 | 46
11 ThdGi ky thuy triéu cao
Dinh An o Thoai 19,0 395 | 140 | 65
TDran 5a—1 12h 10/3/2016 - chan triéu s 525 5565 s
inh An - HGi thoai 295 385 | 35 | 55
T30 D& 17h 10/3/2016 - dinh trieu DOC 35.0 32.0 29 29
Dinh An o HGi thoai 28.0 385 | 50 | 55
gan D& 0h 10/3/2016 - chéan trieu DOC 305 32.0 24 29
inh An S HGi thoai 33.0 390 | 00 | -60
Tran be | 2N 11/3/2016 - dinh trieu Qua doc 315 315 | 34 | 34
Dinh An o HGi thoai 19.0 205 | 140 | 35
Tran Da ] 12h 11/3/2016 - chan trieu DOC 225 275 | 124 | 74

Nhén xét chung:

Vé hinh dang ném min luén c¢é xu thé mong
trong thoi diém chén tridu va triéu rat sau do
tang dan trong thoi diém triéu 1én va dinh triéu.
Su bién hinh ném mén chii yéu dién ra trong hai
thoi ky triéu 1én va triéu xudng ctia nhanh chan
tridu thap con trong thoi ky gitra hai dinh triéu
va chan triéu cao thi ném man it c6 sy bién ddi.

Tdc d6 phat trién ctia ném min khong déu nhau
gitta 16p mat va 16p day, 1p trén mat co toc do
nhanh hon 16p duédi sau 1a nguyén nhan thay doi
hinh dang ném mén. Téc d6 dich chuyén ra phia
bién ctia ném man khi triéu xudéng nhanh hon
toc do khi tridu lén.

Bién dong hinh dang ném man trén hai nhanh
song co cung xu thé, két qua md phong ném man
gitta hai nhanh song Dinh An va Tran Dé cho thay
nhanh Dinh An c6 xu thé méng va thoai hon so
v6i nhanh Tran D& trong moi thoi diém tinh todn
trong cac ky tridu. Tai nhanh Dinh An, hinh dang
ném min thay doi theo thoi gian nhanh hon nhanh
Tran P& va chiéu dai ném méan nhanh Dinh An
ciing xdm nhap sdu hon so v6i nhanh Tran Dé tdi
da khoang 10km.

4. KET LUAN

Trong nghién ctru nay tac gia da ap dung va xay

78

dung thanh cong mot mé hinh giai s6 theo  khong
gian 3 chiéu cho vung cua séng Hau gom hai
nhanh Pinh An va Tran Dé véi pham vi tur Céan
Tho ra t6i bién. Viéc ap dung md hinh 3D dé mo
phong xam nhap man, md phong dugc cau tao
ctia ném mén tai viing cira song rat co ¥ nghia vé
miit khoa hoc va thuc tién.

Ket qua m6 phong ttr m6 hinh 3D da xac dinh dugc
cau tric, su hinh thanh va phat trlen, tdc d6 phat
trién cia ném man theo thdi diém dic trung coa
thily triéu (trong con tridu, trong thoi doan ciia chu
ky triéu....), mot s6 két qua chinh tir nghién ciru vé
ném man trén hai nhanh song Hau nhu sau:

- Bién dong hinh dang ném min trén hai
nhanh séng Pinh An va Tran Dé c6 cling xu thé,
thoi diém chan triéu ném mian c6 xu thé mong
(duong déng tri man thoai), tiép theo ném man
c6 xu thé day 1én (dudng dang tri man dbc) khi
tridu dat dinh va hau nhu hinh dang it thay dbi
trong qua trinh gitra hai dinh tridu (ném man co
xu thé tinh tién déu vao trong song nhung gia
tang khong nhiéu, khi triéu xudng ném man
moéng dan cho dén thoi diém chén triéu dé bat
dau mot chu ky moi.

- Chiéu dai ném min trén 2 nhanh séng Hau
¢6 su khac nhau rd rét. Chidu dai ném min 16p
dudi day cua nhanh Dinh An xdm nhép sau hon
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nhanh Tran D¢ trong cac thoi diém khac nhau
ctia con tridu nhung phia trén mat lai c6 xu
hudng nguoc lai voi phia day sau.

- Ném man bién dong dich chuyén 1€n xuéng
tai khu vyc miii Cu Lao Dung (MCLD) cach
blen khoang 33km va tuy tung giai doan thuy
tridu, thoi diém thay tridu trong ngay ma ném
mdn vugt qua hay chua vuot qua MCLD. Trén
nhanh Pinh An chiéu dai 16n nhét cua ném
man (4g/l) phia day khoang 47,0km nhung
trén mat 1a 42,0km lan luot vuogt qua MCLD
1a 14km va 9,0km. Trén nhanh Tran Dé 16p
day khoang 45,0km, trén mat 35,5km, lan luot
vugt qua MCLD 1a 10 va 0,6km. Két qua tinh
toan ban dau ndy cho thiy cé thé liy duoc
nudc voi néng do man <4g/1 theo cac do sau
khac nhau trong khu vyc gitta day va mat cia
ném man trong pham vi khodng Skm trén
nhanh Pinh An va 9km trén nhanh Tran Dé.

Tir két qua md phong lan truyén min bang mo
hinh 3D cho thiy c6 hién twong phén tang min
va tdn tai ném man trén 02 nhanh song Hau vi
vay dé c6 thé lay nude duge mot cach hidu qua
hon thi can ¢6 céc tinh toan chi tiét v&i nhidu
truong hop, dong thoi ciing can sir dung cac
phuong phap do dac médn tai hién trudong nén

TAI LIEU THAM KHAO

| KHOAHOC [EEN«lelNcR el ]S
tang cuong do theo tang sau dic biét cac khu
vuc lén xuong cua ném man thuong va ha luu
MCLD khoang 10km.

Ttr nghién ctru nay tac gia cing nhin théy khi sur
dung m6 hinh toan s6 3D thi cac hé s6 vé khuéch
tan ndng do man moi phan 4nh dung ban chat vat
ly ctia hién tuong. Trong m6 hinh 1D thong thuong
hé s6 khuéch tan D dao dong trong khoang tir 50-
200m?/s thi trong mé hinh 3D hé s khuéch tan D
chi dao dong khoang 0,2-0,4m?/s theo chiéu doc va
0,02-0,03m?s theo chiéu dimg va day 14 cc hé sb
quyét dinh t6i két qua ciia tinh toan lan truyén man
3 chiéu.

Tir cac két qua nghién ciru tinh toan mo phong
trong nghién ciru nay cho thiy co thé xem xét
ap dung cac két qua nghién ctru vao thyc té
trong san xut nhu nang cép, thiét ké cac cong
trinh cong kiém so4t man va hot ngot; loai hinh
bom iy nudc theo khong gian 3 chidu dé c6 thé
liy dugc ngudn nude c¢6 do mdn thich hop theo
yéu cau. Trong cong tac du bao min néu sir
dung mé hinh toan 3 chidu s& c6 thé xac dinh
chinh x4c hon vé vi tri léy nudc dac biét kha
nang lay nu6e ngot khi tridu xudng c6 thé gia
tang vé phia ha ngudn hon khi tinh toan bang
md hinh 1 chiéu.
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