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DANH GIA PAC TINH PHAN TANG MAN VUNG CUA SONG HAU
QUA SO LIEU THUC PO VA CONG THUC THUC NGHIEM

Do bic Hai
Vién Khoa hoc Thuy lgi mién Nam

Tém tit: Pdc tinh phdn tang mdn ciia mét cika soéng phu thudc vao ché dé dong chdy séng va
dong chdy thity triéu. Phan tich ddc tinh phan tang c6 thé dwa vao s6 liéu thue do cing véi cdc
cong thure giai tich kinh nghiém hodac moé hinh toan 3D hay 2DV. Trong noi dung bai bao nay budc
dau xdc dinh dwoc ddc tinh phan tc”ing man cua cua song Hau qua cdc 6 lidu thue do man theo
chiéu sau dong chay. Két qud nghién ciru ban dau nay hy vong sé mo ra mot huéng nghién ciru
mai vé co ché phan tang mdn cho cdc cira soéng ven bién DPBSCL dé phuc vu nhu cau ldy nuéc
ngot (hot ngot) cho néng nghiép hay nude sinh hoat... hodc ldy nwée mén lo tang day cho nudi
trong thity san.

Tw khoa: Xam nhdp man, n(jng do man, phan tc”ing man, cua song Hau, nhanh Dinh An, nhanh
Tran Pé, triéu lén (HWS), triéu xuong (LWS).

Summary: The salinity stratification feature of an estuary depends on the regime of river and
tidal flow. Stratification feature analysis can be based on actual observed data with empirical
analytical formulas or 3D or 2DV mathematical models. In the content of this paper, initial
characteristic of salinity stratification of the Hau estuary are initially determined through actual
salinity observed data according to the water depth. This initial research result is expected to
introduce a new research approach about the salinity stratification mechanism for the coastal
estuaries of the Mekong Delta to serve the need of fresh water intake (fresh water taking) for
agriculture or domestic water ... or take brackish saline water bottom for aquaculture growing.
Keywords: Saline intrusion, salinity concentration, salinity stratification, Hau estuary, Dinh An
branch, Tran De branch, high tide (HWS), low tide (LWS).

1. PAT VAN PE

Xam nhap man tai vung cua song c6 quan hé¢
mat thiét v6i ché do thiy dong luc hoc. Cac pha
truyén mén trong song biéu thi s can bang giita
hai dong chay nguoc chiéu nhau, véi mot bén
1a Ivong nude ngot diy min thoét ra cira song
va mQt bén la thuy triéu dwa man vao cung voi
su khuyéch tan ctia nude mén tir noi c6 nong do
cao téi noi co6 ndng d6 thap, tao thanh mot
duong quan h¢ do man doc song c6 dang ham
mi, tit din vao phia trong, c6 dao dong lén
xudng tuong tng voi dong tridu, theo sirc day
tréi 1én xudng cua song luu lwong tridu. Khi
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truyén vao trong song, hién tugng khuyéch tan
dong mot vai tro quan trong trong viéc dua man
1én cao hon va tda ra toan mit cit song theo
khong gian va thoi gian. Vé Iy thuyét, néu dong
chay ém, dong chay phn tang, mén s& it bj x40
tron ma tao thanh ném mdn theo dong triéu. Luc
nay do man trén mot s6 mat cat bi phan hoéa rd
rét gitra trén mat va dudi sau, gitra dong song
va hai bo.

Mot s6 do dac cho thiy trén cac nhanh song
Ctru Long hing nim van xuat hién nhirng thoi
doan va thoi diém hinh thanh cac dang ném
man. Viéc tinh todn xéc dinh hién tugong phan
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tang hay ném min c6 y nghia 16n trong cac
nghién ciru lién quan dén méi truong sinh thai,
bdi ling x0i 1& viing cira song ven bién va dic
biét 1a tan dung co ché phan tﬁng min dé co thé
ldy nudc ngot tang trén phuc vu cac yéu cau vé
nong nghiép, sinh hoat hay nuéc min lo ting
dudi dé phuc vu nudi trdng thiy san...Dé
nghién ctru, tinh todn, xac dinh hién tugng phan
tang man c6 nhiéu phuong phap tinh toan nhu:
khdo sat, do dac thyc té tai hién trudng, sir dung
cong thirc thyc nghi¢m két hop voi s6 liéu thuc
do, mo hinh toan...trong ndi dung cua bai bao
ndy sé gidi thidu cac két qua tinh toan phan
tang, phan loai cho hai nhanh séng Hau (nhanh
Dinh An va nhanh Tran Dé).

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

Do céc tai liéu khao sat thuc do vé man phan
tang theo chidu sdu kha han ché do do6 trong
nghién ctru nay s€ chi tinh todn dénh gia cho hai
nhanh s6ng Hau (nhdnh Dinh An va nhanh Tran
Pé). Viéc danh gia phan tang min co y nghia
16n va dang quan tdm hon vao mua ki¢t do do
bai bdo chi tap trung tinh todn danh gia cho mua
kiét.
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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 nghién ciru tinh toan, két qua mong
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doi va cac s6 liéu dau vao, trén co s nhiing tai
liéu s6 li€u hién c6, cac phuong phap nghién
ctru chinh da dugc st dung trong nghién ctru
niy bao gom

- Phuong phap 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 man 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 phan tich, danh gia sb liéu tai
lidu: Tir cac s liéu thyc do vé thuy lyc, xAm
nhép min...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 phdp cong thuc thuc nghiém: Hi¢n
nay, dé tinh toan thuy dong luc, co ché phan
tang viing cira song ven bién trén thé gidi co rat
nhiéu cong thirc tinh todn. Dya trén nhitng cong
thire thue nghiém nay trong tinh todn s€ phan
tich dé Iya chon cac cong thirc phi hop.

2.3. Gi6i thiéu mdt sb cong thire thwe nghiém

Tuong tac giita hai thanh phan ngudng nudc
song va bién tai viing cira song da dugc nhiéu
tac gia trén thé gidi nghién clru bang 1y thuyét
va thyc nghiém nhu nhu D. Pritchard,
Simmons, Keulegan, Shijf va Shonfeld,
Thatcher, Hareld va Dyer, Nguyén An Nién,
Nguyén Canh Cam...Cic nghién ciru vé& su
tuong tac song bién, xAm nhdp cua nude bién
vao cac cira song da duoc bt dau & cac cira
song cta Hoa Ky, Vuong qudc Anh va Ha Lan
trong thap ni€n 1950 cua thap nién 1950; ching
chii yéu nham muc dich nghién ctu cac qua
trinh pha tron nuée song va nude bién & cac khu
vuc gan cac thi tran va cang 16n (New York,
Baltimore, Wash ton, London, Amsterdam,
Rotterdam, v.v.) va sau d6 nhiing nghién ctru
nhu viy dd duoc bit dau & Nga. Két qua cia
cac nghién ctru co thé dwoc chia thanh hai
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phan rat dic trung: (i) Xéac dinh cac qua trinh
x40 tron va phan tang nudce tai cac cua song
va (ii) Panh gia vé khoang cach xdm nhap cia
nudc bién vao cac cua song nhu thé nao.

Dé xé4c dinh co ché dong chay tai viing cira song
ven bién (phan loai cira s6ng) tir cac nghién ctru
trudc ddy va hién nay déu dang théng nhat phan
chia lam 03 loai: Xao tron hoan toan - Loai I
(khong phéan tang hodc phan tang yéu), xao tron
ban phan - Loai IT (phan tang trung binh) v x4o
tron yéu - Loai III (phan tang manh hay hinh
thanh cdc ném mudi - Salt Wedge). Dé phan
loai dugc cac ctra song theo 03 loai nhu trén thi
c6 mot sb phuong phap nhu: cac cong thirc kinh
nghiém, s6 lidu thue do, mo hinh tinh toan, cac
phuong phap pham tich danh gia nay phu thudc
vao nguon sd, tai liéu...yéu cau vé do chinh
xéc, chi tiét cua nhiém vu tinh toan.

Bit dau véi cac nghién ctru ciia D. Pritchard
[4,5], dugc thuc hién tai Hoa Ky trong thap nién
1950, ba loai pha tron doc va phan tﬁng nuoc
sau day dugc xac dinh trong khu vuc trdn nude
song va bién (trong kénh séng, nhanh chau thd,
clra song, dam pha, va ving gan bd cia clra
song): loai I x40 tron hoan toan (yéu phén ting);
loai II 1a x40 tron ban phan (phan tang trung
binh); loai III 1a xao tron yéu (phan tﬁng manh,
ném muéi). Hai tham s duoc st dung dé trinh
bay chinh thirc cac loai x40 tron, phan tﬁng clra
song 1a: tham s6 phan tang (n) va tham sé thuy
tridu Iii (o). Cac tham sd nay duogc thé hién dudi
dang nhu sau:

_ Sdéy - Smét
O'S(Sdéy + Smét)

(M

Trong do:

AS: Chénh Iéch néng d6 man theo chiéu ding
Sm: P§ man trung binh

Sdsy va Smar: DO man tai tang day va do man tang
mat.

X4o tron manh va phan tang yéu tuong g véi
n <0,1; X4o tron mot phan va phan tang trung
binh, khi n thay doi tir 0,1 dén 1,0; va X4o tron

36

yéu va phan tﬁng manh, ném nudc man khi n
thay dbi tir 1,0 dén 2,0 (gid tri n khéng bao gic
vuot qua 2,0).

Mot thong s ciing dugc nhiéu nghién clru xéc
nhan d6 13 thong s6 twong tac thity tridu va 1i o
dic trung cho mdi quan hé giira cac tac dong
ctia bién va bién dbi v6i ché do cira song. Tham
$6 nay duogc dat tén trong tai licu la s6 Canter
Cremers [3] hodc 1a tham s6 Simmons [7].
Thong sb thiy triéu 1i dugc dinh nghia 1a:

w  Or
o=—=—-

PP (2)
Trong do:

W: Thé tich cua dong chay tir song trong mot
chu ky thuy triéu (m?)

Qm: Dong chay cua séng trong thoi ky tricu
Xxuong

t: Thoi gian thiy triéu xudng
P.: Thé tich cua ling kinh thuy triéu

Gia tri P; thuong dugc xac dinh bﬁng cach su
dung cong thirc don gian Py = AHiigeFm, trong do
AHjige 13 pham vi thiy tridu trung binh cira vao
(mit cat ngang) c6 dién tich 13 Fin. Cira vao co
thé 1a mot cira song, ddm pha hodc ctra song mo
rong cua mdt nhanh chau thd.

X4o tron manh va phan tang yéu tuong g véi
o <0,1; X4o tron mot phan va phan tang trung
binh, khi n thay di tir a 0,1 dén 1,0; va Xao
trén yéu va phan tﬁng manh, ném nudc man khi
o>1,0.

Cong thire (2) 1a cong thirc kha day di co xét
dén cac yéu td quyét dinh dén phan tang nhu dia
hinh, thiy van...cta doan cura song thong qua
yéu lang kinh thiy triéu tuy nhién viéc xac dinh
dugc chinh xé4c lang kinh thiy triéu cho khu vuc
ctra song la mot van dé rat kho phu thudc vao
nhiéu yéu t6: giéi han cta ling kinh, dia hinh
toan by vung cura song, pham vi dnh hudng cta
thiy triéu (thay d6i theo mua va dong chay
thuong luu), dong chdy song va nang luong
dong triéu ...do d6 @& don gian hoa tham sb
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tham s& Simmons mét cach tinh khac da dugc
gidi thiéu trong mdt sO nghién cuou cua
GS.TSKH Nguyén An Nién [2].

3)

Trong do:
W*: Luong dong chay séng trong mot chu ky tridu.
W Luong dong chay ngugc trong pha triéu lén.

Tirme Sere; o

Hinh 2: Minh hoa luong dong chay song (W+)
va lwong dong chay triéu (W-)

Trén so sd gid tri cua tham ) 1 s€ xac dinh dugc
dic tinh dong chay theo co ché phan tang cu thé
nhur sau: Khin > 0,7 xdo tron yéu ¢ phan tang;
n=0,2 - 0,5 x40 tron vira ban phan tang (phan
tang trong mot sd truong hop theo thoi gian,
thoi doan) va n <0,1: x40 trdn manh va khong
thé hinh thanh mat phan tang.

Ngoai ra, voi muc dich xac dinh loai pha tron
thing ding va ban chat ciia sy phan tang nudc
0 ctra vao nguén nude, mot sb tiéu chi dugce tao
ra tir so d0 phan ting Hansen - Rattry [3] va mot
s tiéu chi thiy van,

Trude hét, cac tiéu chi nhu vay bao gdm sd
Froude mat d¢ dugc str dung rong rai trong cac
co ché thily lyc ctia dong chay phan tang.

Q)

Trong do:

V 14 van tdc dong chay trung binh cua dong
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song

Ap: 12 chénh 1éch mat d6 giita nude bién va nudce
song

pm = 0,5 (ps + priv)

h 1a d6 sau dong chay.

Sd lugng Froude mat d6 (Frp) dugc su dung tur
nhirng nam 1950 cua thap nién 1950 trong vi¢c
phan tich cac qua trinh xam nhdp man vao cac
dong chay cua Keulegan, Shijf va Shonfeld,
Thatcher, Hareld va Dyer. [3]

X4o tron manh va phan tang yéu tuong g véi
Fr, >0,71; X4o0 tron mot phan va phan tang
trung binh, khi Fr, thay d6i tir 0,71 dén 0,22; va
X4o tron yéu va phan ting manh, ném nudc
man khi Fr, > 0,22.

Cac tiéu chi khac duoc thé hién bﬁng hé s6 cua
song duwoc dé xudt boi D. Harman va G.
Abraham nim 1966; E= Fr/a, trong d6 Fr 13 s6

Froude binh thuong bang Fr = V/ (6 day

V, 12 van tdc dong cuc dai trong giai doan thily
tridu trung binh trén mit cét & cira ra), o 1a thong
s thiy triéu Iii da duoc didu chinh; s6 cira song
dugc dé xuat boi M. Thatcher va D. Hareld [3]:

6))

Hé sb cira song Richardson dé xuét cua H.
Fisher vao nim 1972; s6 16p Richardson duoc
dé xuit boi K. Dyer va A. New [3]:

va (6)

X4o tron manh va phan tang yéu tuong g véi
Rip >2; X4o0 tron mot phan va phan tang trung
binh, khi Riy, thay ddi tir 2 dén 20; va X4o tron
yéu va phan tﬁng manh, ném nudc man khi
Rir > 20.

Bang 1: Mot so tiéu chi xac dinh kha nang phin tang min vung cira séng
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Phan Pac tinh
A n o Fr E Ri
loai | Xaéo tron P}lan " P P -
tano
Xao tron £ ) )
I . . Yéu-Y 0+0,1 0+0,1 <0,1 >0,71 >8.,0 <2
hoan toan
Xao tron | Trung
II timg phan | binh -TB 0,1+-1,0 | 0,1+1,0 | 0,2-0,5 | 0,710, 8,0-0, 0
Xao tron | Manh - n>0,7
Il |yéu (Phan |M (Ném | 1,0:2,0 | >1 -7 <0,22 <0,2 | >20
tang) mubi)

2.4. Lua chon cong thirc tinh toan

Céc cong thirc giai tich dé xac dinh co ché
phan tang cho cac nhanh song di duogc giGi
thidu & trén c6 thé ap dung cho cac nhanh
song viung anh hudng triéu thuéc PBSCL tuy
nhién d§ chinh xac phuy thudc vao s6 liéu dau
vao cho céc cong thirc tinh toan. Trong nghién
ciru nay céc sb liéu do dac man thuc té tai hién
truong theo chiéu sdu dong chay trén hai
nhanh ciia song Hau ndm 2016 s& ding dé tinh
toan danh gi4 kha ning phan ting man.

2.5. Tai liéu dung trong nghién ciru

Trong cong thirc (1) danh gia phan tang theo
tham sb n phu thudc vao $6 liéu do man thyc té
ngoai hién truong theo phuong dirng ctia dong
chay (do ting mit va do tang day), viéc khao sat
man theo chiéu sdu dong chay 14 rat quan trong
trong nghién ctru danh gia sy phan tang ciing
nhu dung trong phan loai cira song. SO liéu min
thyc do theo phan tang dung trong nghién ctru
nay duoc ké thira tir cc tai liéu khao sat do dac
khao sat mdn ctia nhom nghién ctru thudc Vién
Khoa hoc Thity lgi mién Nam va nhom nghién
ctru thudc dai hoc Utrecht (Ha Lan) thuc hién
vao thang 3-4/2016. Trong dot khao sat nay da
tién hanh do dong thoi ndong d6 midn theo chiéu
sau cua dong chay doc theo ha nhanh song Hau
(Tran Pé va Pinh An) theo qué trinh khi triéu
1én va triéu xuéng. B6 tri 2 ca nd chay doc trén
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hai nhanh song ciing mot thoi diém.

Do khi tridu 1én: Ca nd xuét phat tir clra song
khi thily triéu tai cira song dat dinh thi tién hanh
do min phan bd theo chiéu sau (mdi vi tri do
trung binh khoang 10 gia tri) khi do xong vi tri
thtr nhat ca nd chay dén vi tri thir hai cach vi tri
thir nhat khoang 3-4km (tc do chay ca nd bang
tdc do truyén tridu khoang 30km/h) dén vi tri
thir 2 lai tiép tuc do man nhur vi tri thir nhat va
ctr tiép tuc lap lai cho dén vi tri do cudi cling (cu
lao May - Cai Rang).

Do khi tridu xudng: Nguoc lai véi quy trinh do
lic tridu 1én, ca nd xuét phat tir cti lao May - Cai
Ring khi triéu bat dau xudng thi do man theo
chiéu sau (mdi vi tri do trung binh khoang 10
gié tri phan b theo chiéu sau) khi do xong vi tri
thir nhat (dﬁu tién) ca no chay dén vi tri thr hai
cach vi tri thir nhat khoang 3-4km (tbc do chay
ca nd bang toc do tridu 30km/h) dén vi tri thi 2
lai tiép tuc do man nhu vi tri thir nhit va ctr tiép
tuc lap lai cho dén vi tri do cudi cliing (cira bién).
[1]

Tur két qué khdo sat do dac man tai hién trudng
cho thay tai cac vi tri do ¢6 su thay doi vé nong
d6 min theo chiéu sau dong chay tai tat ca cac
vi tri khao sat tuy nhién dé danh gia mirc do
phan ting trén song hay tai timg vi tri song thi
can tinh toan theo thong s n tir cong thirc (1).
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Chidu dai ( km)

Néng dg man doc song Hu nhinh Trin Dé
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NSO
Két qua do man

ch&uau | ( km)

So hoa tuyén khao sat man

Hinh 3: Minh hoa sé liéu va két qud thyc do man nam 2016

3. KET QUA TINH TOAN VA THAO LUAN

Tir két qua thuc do mian theo chiéu dung (ting
mit va ting day) tai timg vi tri doc theo cac
nhanh song Hau trong thoi gian 2 ngay tu
31/3/2016 dén 01/4/2016 tinh toan dugc tham
s6 (n) cho 2 nhanh song Hau khi triéu 1én va
triéu xubng nhu sau:

3.1. Két qua tinh toan tham s6 n trén nhanh
Pinh An

Khi triéu 1én (HWS) trén nhanh song Hau ctra
Dinh An dugc do khdo sat man tur cira song (cua
Dinh An) nguoc 1én thugng luu trén chidu dai
khoang gan 40 km véi 14 diém do, mdi diém do
cach nhau khoang 3,0km.

Bang 2: Két qua do dac va tinh toin tham s6 n -
nhanh Dinh An (ngay 31/3/2016) - HWS

Vi trf diém do
DO1 | DO2 | DO3 | D04 | DO5 | DO6 | DO7 | DO8 | DO9 | D10 | D11 | D12 | D13 | D14
Thdi gian do
Thon
- 10:0 | 10:1 | 10:3 | 11:.0 1:3 | 1155 | 12:0 | 12:2 | 12:3 | 12:4 | 12:5
gso | 9:20 | 9:39 11:15
0 4 4 0 0 4 9 2 1 4 3
Khodng cach tU bién L (km)
0 3,1 5,9 90 | 11,9 | 151 | 180 | 21,0 | 240 | 27,0 | 30,0 | 33,1 | 36,1 | 39,0
228 | 226 | 2211208 | 17,8 | 157 | 141 | 12,6 | 11,6 | 10,5
Saay 919 | 6,53 | 417 | 2,32
0 5 5 0 0 5 0 5 5 5
Smat | 977 | 846 | 6,76 | 589 | 459 | 3,82 | 3,80 | 3,65| 385|345 | 212 | 165 | 117 | 0,33
Sm 16,2 | 1556 | 14,4 | 13,3 | 11,2 | 979 | 895 | 815 | 7,75 | 7,00 | 566 | 409 | 2,67 | 132
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9 5 4 0
13,0 154 1149 | 132 | M9 | 10,3
AS 14,19 900 | 781 | 711 | 7,07 | 489 | 3,00 | 1,99
3 0 2 1 3 0
n 080 091 | 107 | 112 | 118 | 122 | 175 | 1710 | 1071 | 102 | 125 | 120 | 112 | 157
P.loa
, 8 M
|
Quan hé nva L
1.60
1.40
1.20
1.00
a 080
0.60
0.40
0.20
0.00
- 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Cira séng L (km) Song

Hinh 4: Biéu do quan hé n va L nhanh Pinh An ngay 31/3/2019 - HWS

Bang 3: Két qua do dac va tinh toan tham s6 n - nhanh Pinh An ngay 01/4/2016 - HWS

Vi tri diém do
DO1 | DO2 | DO3 | D04 | DO5 | DO6 | DO7 | DO8 | D09 | D10 | DM D12 | D13 | D14
ThGi gian do
Thon | 12:2 | 12:4 | 125 | 12:5 | 13:0 | 13:1 | 13:2 | 13:3 | 13:4 | 13:5 | 140 e 14:2 | 14:2
gsO | 8 0 0 9 9 9 7 6 5 4 2 ' 0 9
Khodng cach tU bién L (km)
148 | 17,8 | 20,8 | 23,8 | 269 | 29,8 | 32,9 | 35,9
0 2911 591 | 888 | 11,76 38,8
8 3 6 8 3 2 9 2
227 1226|224 218 | 208 | 17,5 | 159 | 154 | 142 | 121 | 13,3 | 11,6
Saay 9,81 | 7,26
5 0 0 5 0 0 5 5 0 0 5 0
Smat | 838|797 572|631 | 511 | 317|286 |269|259]|243| 1,74 | 164 | 1,70 | 1,38
155 | 152 | 140 | 140 | 12,9 | 10,3
Sm 941 1907|839 )| 727 | 755 | 6,62 | 575 | 4,32
6 8 6 8 5 4
143 1146 | 16,6 | 155 | 157 | 143 | 13,0 | 12,7 | 11,6
AS 967 | 11,611 996 | 812 | 588
8 4 8 4 0 3 9 6 2
n 92| 096 | 1719 | 170 | 127 | 139 | 139 | 147 | 138 | 133 | 154 | 150 | 147 | 136
P.loar B M
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Quan hé nva L
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Hinh 5: Biéu do quan hé n va L nhanh Pinh An ngay 01/4/2019 - HWS

Khi triéu xudng (LWS) trén nhanh song Hau  trén chiéu dai khoang gin 34 km voi 12
cta Pinh An duoc do khao sat man tu diém do, mdi diém do cach nhau khoang
thugng luu ra dén cua song (ctra Pinh An) 3,0km.

Biang 4: Két qua do dac va tinh toin tham s6 n - nhanh Dinh An ngay 31/3/2016 - LWS

Vi tri diém do
Dot | D02 | D03 | Do4 | Do5 | Do6 | Do7 | Dos | o9 | D10 | b1 | D12

Théng Thdi gian do
s6 1510 | 15:21 | 15:31 | 15:49 | 16:08 | 16:39 | 16:49 | 17:02 | 17:19 | 17:32 | 17:48 | 18:00

Khodng cach tU bién L (km)

0 329 | 620 | 932 | 12,31 | 1530 | 18,13 | 21,16 | 24,20 | 27,24 | 30,40 | 33,41
Saay 23,75 | 23,10 | 22,90 | 22,30 | 21,25 | 20,05 | 15,65 | 13,40 | 12,75 | 11,45 | 10,50 | 7,48
St 10,80 | 7,95 6,52 | 482 | 462 | 432 412 412 3,56 3,02 2,23 1,39
Sm 17,28 | 15,52 | 14,71 | 13,56 | 12,94 | 12,18 | 9,89 8,76 8,15 724 | 6,37 | 4,43
AS 12,95 | 15,16 | 16,38 | 17,48 | 16,63 | 15,74 | 11,53 | 9,29 | 9,20 | 8,43 8,27 | 6,09
n a75 | 098 177 129 129 129 117 106 1713 117 130 137

Ploai B M

uan hé n va L
1.60 Q =
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1.20
1.00
= o.so
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020
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0.00 500 10.00 1500 20.00 25.00 3000 35.00
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Hinh 6: Biéu do quan hé n va L nhanh Pinh An ngay 31/3/2019 - LWS
Bang 5: Két qua do dac va tinh toin tham s6 n - nhanh Dinh An ngay 01/4/2016 - LWS

Vi tri diém do
Théong | DO1 D02 D03 D04 D05 D06 D07 D08 D09 D10 D11 D12
sO Thdi gian do
17:00 | 1711 | 1719 | 17:28 | 17:39 | 17:50 | 17:57 | 18:05 | 1814 | 18:23 | 18:33 | 14:43
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Khodng cach tU bién L (km)
0 3,0 5,8 8,9 11,8 14,9 179 | 209 | 239 | 269 | 299 | 33,0
Sasy 23,10 | 22,60 | 22,45 | 22,30 | 21,90 | 21,20 | 18,50 | 15,40 | 14,95 | 14,40 | 13,70 | 11,65
Smit 974 | 915 | 6,59 | 579 | 393 | 357 | 3,26 | 296 | 2,82 | 224 | 2,08 | 2,05
Sm 16,42 | 15,87 | 14,52 | 14,05 | 1291 | 12,39 | 10,88 | 9,18 | 889 | 832 | 7,89 | 6,85
AS 13,37 | 13,46 | 15,87 | 16,51 | 17,98 | 17,63 | 1524 | 12,45 | 1213 | 12,16 | 11,62 | 9,60
n 087 | 085 | 109 1718 139 | 142 | 140 | 136 | 137 | 146 | 147 | 140
Ploai 7B M
Quan hémva L
160
1.40
120
1.00
-":6'3'
0.40
.00
= 5.00 10.00 15.00 20.00 2500 30.00 3500
Chika song L (km) Séng

Hinh 7: Biéu do quan hé n va L nhanh Pinh An ngay 01/4/2019 - LWS

Danh gi4 két qua tinh toan trén nhanh Dinh An:
Tir két qua tinh toan tham s6 n cho thdy trén
nhanh Pinh An cta song Hau xuét hién hién
tuong phan tang khi tridu 1én tir trung binh cho
dén kha manh trong ca 2 truong hop triéu 1én va
tridu xudng.

Két qua tinh toan so bd hién twong phan tang
trong thoi ky triéu 1én ¢ xu thé ting dan tir cira
song 1én thuong luu, tai ving ctra song cach
bién tir 3-4 km phan tang trung binh va tir 4-40
km phan tang kha manh.

Khi triéu xudng két qua cho thiy ciing xuat hién
hién tuong phan tang va phan bd khong gian
theo chiéu doc song gan nhu tuong dong véi

truong hop triéu 1én. Mirc d phan tang thay doi
doc thep chiéu dong chay, khoang cach tai viing
clra song cach bién tir 3-4km phan ting trung
binh va tir 4-40km phén tang kha manh.

3.2. Két qua tinh toan tham s6 n trén nhanh
Tran Dé

Tuong tu nhu nhanh Pinh An, nhdnh Tran Dé
ciing tinh toan cho hai thoi doan 14 khi triéu 1én
va khi triéu xudng.

Khi triéu 1én (HWS): do doc nhanh Tran dé
v6i 12 diém doc theo sdng véi chiéu dai
khoang 33km tir cira Tran Dé 1én hét Cu Lao
Dung.

Bang 6: Két qua do dac va tinh toin tham s6 n - nhanh Tran Dé ngay 31/3/2016 - HWS

Vi tri diém do
T01 T02 T03 T04 T05 T06 T07 T08 T09 T10 ™m T12
Théng ThGi gian do
sO 914 | 925 | 939 | 944 | 954 | 10:03 | 10:13 | 10:22 | 10:32 | 10:41 | 10:50 | 10:59
Khodng cach tU bién L (km)
0 2,9 59 8,9 11,8 14,8 178 | 209 | 240 | 268 | 298 | 328
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Saay | 16,85 | 15,80 | 14,90 | 14,80 | 14,05 | 1210 | 1,55 | 11,05 | 919 | 828 | 433 | 150

Smat | 12,65 | 11,25 | 11,40 | 981 | 525 | 410 | 412 | 1,70 | 3,34 | 2,61 2,15 119

Sm 14,75 | 13,53 | 13,15 | 1231 | 965 | 810 | 783 | 638 | 626 | 544 | 324 | 135

AS 420 | 455 | 350 | 499 | 880 | 800 | 744 | 935 | 585 | 567 | 2719 0,31

n 028 | Q34| 027 | Q41 | 097 | 099 | 095 | 147 | 093 | 104 | 67 | 023

P.loai B M B M B

uan hé n va LL
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Cika sing L (km) Sdéng

Hinh 8: Biéu do quan hé n va L nhanh Tran Pé ngay 31/3/2019 - HWS
Bang 7: Két qua do dac va tinh toin tham s6 n - nhanh Tran Dé ngay 01/4/2016 - HWS

Vi tri diém do
TO1 T02 T03 T04 TO5 T06 T07 T08 T09 T10 ) T12
Thén Thdi gian do
g so 1:46 | 12:05 | 1214 | 12:27 | 12:37 | 12:47 | 13714 | 13:25 | 13:38 | 13:53 | 14:.04 | 14:23
Khodng cach tU bién L (km)
0 3,1 6,0 9,3 12,4 15,4 18,5 21,6 24,4 27,2 30,3 33,7

Saay | 18,30 | 16,65 | 16,35 | 14,65 | 13,00 | 11,40 | 9,70 | 885 | 910 | 835 | 725 | 3,65

Smat | 12,20 | 12,70 | 12,60 | 11,02 | 1015 | 895 | 6,00 | 500 | 400 | 405 | 325 | 205

Sm | 1525 | 14,68 | 1448 | 12,84 | 11,58 | 1018 | 7,85 | 693 | 655 | 620 | 525 | 285

AS 610 | 395 | 3,75 | 363 | 285 | 245 | 3,70 | 385 | 510 | 430 | 400 | 160

n 040 927 | 026 | 28 | 025 | 024 | 047 | 056 | 078 | 069 | 076 | 056

Ploai B
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Hinh 9: Biéu do quan hé n va L nhanh Tran Pé ngay 01/4/2019 — HWS

Khi triéu xudéng (LWS): trén nhanh song Hau  trén chiéu dai khoang gan 33km véi 12 diém
clra Tran Dé cting dugc do khdo sat man tr  do, mdi diém do cach nhau khoang 3,0km.
thugng luu ra dén cua song (ctra Tran DgE)

Biang 8: Két qua do dac va tinh toin tham so n - nhanh Tran Dé, ngay 31/3/2016 - LWS

Vi tri diém do

TO1 T02 T03 T04 T05 T06 T07 T08 T09 T10 ™m T12
Théng Thdi gian do
sO 14:38 | 14:48 | 14:59 | 15:08 | 1517 | 15:27 | 15:37 | 15:49 | 15:58 | 16:.08 | 16:17 | 16:26
Khodng cach tU bién L (km)
0,00 | 3,04 | 6,05 | 929 | 1241 | 1539 | 18,39 | 21,40 | 2437 | 2717 | 30,30 | 33,26
Saay | 18,25 | 1645 | 16,15 | 1535 | 1520 | 1290 | 11,60 | 10,95 | 10,40 | 8,76 | 7,84 | 3,21
Smat | 1445 | 12,75 | 1210 | 10,70 | 6,33 510 4,16 3,80 | 3,27 | 2,03 1,34 0,77
Sm 16,35 | 14,60 | 1413 | 13,03 | 10,76 | 900 | 788 | 7,38 | 683 | 540 | 459 | 199
AS 380 | 3,70 | 405 | 465 | 888 | 780 | 744 7,15 714 6,73 | 650 | 2,44
n 023 | 025 | 029 | Q36 | Q82 | 087 | 094 | Q97 | 104 125 142 122

Ploai 78 M

Quan hé nva L
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Hinh 10: Biéu d6 quan hé n va L nhanh Tran DPé ngay 31/3/2019 - LWS
Biang 9: Két qua do dac va tinh toin tham s6 n - nhanh Tran D&, ngay 01/4/2016 -LWS

Vi trf diém do
TO1 | TO2 | TO3 | TO4 | TO5 | TO6 | TO7 | TO8 | TO9 | T1I0O | TN | T12 | T13 | T14
Thon Thdi gian do
956 16:04 | 1613 | 16:21| 16:34 | 16:45 | 16:56 | 17:05 | 17:13 | 17:22 | 17:30 | 17:38 | 17:45 | 17:53 | 18:00
Khodng cach tU bién L (km)
0 30| 62 | 94 | 124 | 154 | 183 | 213 | 244 | 271 | 323 | 34,7 | 37,7 | 40,6
Saay |18,80(16,90 | 16,80 | 14,95| 13,90 | 12,40 | 9,80 | 9,08 | 8,78 | 817 | 6,84 | 6,50 | 552 | 4,80
Smat | 14,55]12,95112,80 | 11,05 999 | 833 | 6,64 | 559 | 420 | 3,41 | 218 | 226 | 0,89 | 0,78
Sm 116,63]14,93|14,80(13,00| 11,94 | 10,36 | 822 | 7,34 | 649 | 579 | 451 | 438 | 3,20 | 2,79
AS | 425|395|400| 390|392 408 | 316 | 3,49 | 458 | 476 | 466 | 424 | 462 | 402
n 026 026|027 Q30| 033 | Q39| 038 | Q48| Q71| 82| 103 | Q97| 144 | 144
Plogi T8 M
Quan hé n va L
1.20
1.00
0.80
_ 060
040
0.20
0.00
- 5.0 10.0 5.0 200 250 30.0 35.0 40.0
Cira séng L (km) Séng

Hinh 11: Biéu d6 quan hé n va L nhanh Tran Dé ngay 01/4/2019 - LWS

Danh gia két qua tinh toan trén nhanh Tran Dé

Két qua tinh toan cho thdy tai song Hau - nhanh
Tran Dé ¢6 thé xay ra hién tugng phan tang trung
binh trong chu ky triéu 1én trén toan b chidu dai
xam nhap mian do khéo sat (khoang 35km tir bién
vao), mic du cd vi tri ¢6 hién tugng phan tang
manh nhung xét trén sudt chiéu dai thi khong c6
kha nang hinh thanh ném man.

Khi triéu xudng tai song Hau - nhanh Tran D&
xay ra hién tuong phan tang tir trung binh dén
phan ting manh. Pham vi phan tang trung binh
14 tir bién véo trong sdng khoang tir 20-27km va

hién tugng phan tﬁng manh (ném man) nam
trong khoang tir 27- 40km.

Co6 mot su khac biét gitra nhanh Tran Dé so véi
nhanh Pinh An 1a tham sb n ¢6 su thay ddikha
manh trén chiéu doc song va nhiéu thoi diém
khu vuyc giita hé s6 n kha cao.

4. KET LUAN

Két qua tinh toan tham sb n dé xac dinh co ché
phan tang ving cira song dua trén sb liéu thuc
do min trén hai nhanh song Hau cho thiy hién
tuong phan tang hau nhu xdy ra tai sudt chiéu
doc song voi mic do tir trung binh téi kha manh
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trong ca hai truong hop triéu 1én (HWS) va tricu
xudng (LWS).

Mic du sb liéu do dac khao sat hién trudng con
han ché v& vi tri, thoi diém, thoi gian do nén
viéc danh gia chua bao trim toan bd cac dién
bién vé xam nhdp man, dic tinh phan tﬁng
nhung budc dau khang dinh tai viing ctra song
Hau c6 xdy ra hién tuong phén tang.

Két qua tinh toan da chi ra ¢ thoi gian phan
tang kha manh v c6 thé hinh thanh ném mubi
trén chidu doc nhanh séng cira Dinh An. Két
qué tinh toan hé s6 n ciing phan anh dting ban
chit v& mit 1y thuyét 1a khi thuy triéu xudng
dong chdy song manh s€ 1am hién tugng phan
tang manh hon. Pdng thoi két qua ciing cho
thdy phii hop véi thuc té tai ctra song Hau giita
hai nhanh Tran Dé va Pinh An, nhanh Pinh An

TAI LIEU THAM KHAO
[1]

va Pai hoc Utrecht (Ha Lan)
[2]
[3]

dong chay song manh hon nhanh Tran Pé nén
thoi diém nudc xudng dong chay song 16n hon
nhanh Tran D& nén hién tugng phan ting &
nhanh Dinh An manh va r6 nét hon.

Dic diém va co ché phan tang ving cira song
néu dugce tinh toan tir s liéu thuc do thi s& sat
thuc té va thuyét phuc. Dé co sb liéu du dé tinh
toan va danh gia ddc diém phan ting cho ca mot
qua trinh hay cac diéu kién khac nhau dic biét
1a cac bai toan kich ban c6 thé xay ra trén mot
nhanh song thi khdi lwvong khao sat rt nhiéu va
kho c6 thé thyuc hién dugc tuy nhién céac Kkét qua
nghién ctru tinh todn so b nay sé€ 1a co sé cho
nhitng nghién ciru chi tiét hon bing cac phuong
phap mé hinh toan ba chiéu (3D) hay hai chiéu
dang (2DV).
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