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YEU TO ANH HUONG SU HINH THANH PAO NGOAI KHOI
CUA PAI - SONG THU BON

Nguyén Théng', H6 Tuin Pirc'?, Phan Quang Hung', Pong Kim Hanh®

Tém tit: Khu viee cira séng Cira Pai va viing ven bo bién Hpi An xdy ra hién twong xéi, boi phire tap
trong nhiéu nam gan day. Ving ngodi khoi Cira Dai séng Thu Bon thuong xdy ra hién twong boi ling
gdy can tré tuyén giao thong thuy di tir Cira Pai dén Cii Lao Cham. Sw xudt hién va bién mat ddo hinh
thanh tai vi tri viing ngodi khoi Cira Pai dd dwoc ghi nhdn trong mét sé thoi diém trong nhitng ndm gan
ddy. Noi dung nghién civu nham tim hiéu mot trong nhitng nguyén nhdn tiém nang cé thé lién quan dén
sw hinh thanh ddo tai vimg cira séng. Két qua nghién ciru cho thdy ham lwong bin cdt vé tir thiong
nguon séng Thu Bon cé anh hwong lén dén sw thay doi cao do déay dia hinh ving cira séng. Két qua
nghién civu ciing chi ra xu thé di chuyén bin cdt ven bo theo huéng Nam trong thoi ky mé phong tir
thang 1/2016 dén thang 5/2019 tai vimg nghién ciru. Nghién ciru sit dung mé hinh sé tri Telemac2D

trong dé két hop gidi 3 bdi todn thuy thach déng luc va song ven bo bién.
Twr khoa: Telemac2D, Tomawac, Sisyphe, Ctra Pai, song Thu Bon, dao Khing Long.

1. PAT VAN PE

Hién tugng x6i 10, bdi ling ving ctra Pai va bo
bién Ho6i An di dugc ghi nhan trong nhidu nim
gan day va dién ra voi tdc d6 ngay cang nhanh.
Nguoi dan dia phuong da ghi nhan sy hinh thanh
cling nhu bién méat cac dao tai vi tri khong xa
ngoai khoi Cua Dai va goi no 1a ddo “Khung
Long”. Tim hiéu nguyén nhan va hién tuong la
mot budc dau tién rat quan trong trong viéc dé
Xuét phuong an bdo dam myén giao thong thuy
Cua Dai - Cu Lao Cham trong khu vyc. Mot trong
nhitng nguyén nhén tiém ning dugc nghién ctru
trong dé tai lién quan dén ndng d6 bun cat dén tir
song Thu Bon va di ra ving ctra song. Dé phuc
vu cho muyc dich nghién ciru qua trinh chuyén tai
hat va sy thay d6i dia mao ving cira Dai va bo
bién Hoi An, phuong phap sir dung trong nghién
ctru 1 sir dung mo hinh toan s, ap dung dong thoi
Iy thuyét cac bai toan thuy dong luc véi mé hinh

'Khoa Ky thudt Xay Dung - Truong Pai hoc Bach khoa,
Pai hoc Quoc gia TP.HCM

? Trung tam Chdu A nghién ciru vé nuéc CARE — Truong
DBai hoc Bach khoa, Pai hoc Quéc gia TP. HCM

! Khoa Cong trinh - Truong Dai hoc Thuy loi
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Telemac2D (Hervouet Jean Michel, 2007),
(Meisser Loren P., 1995), bai toan séong v6i mo
hinh Tomawac va bai toan bién hinh long dan véoi
mo hinh Sisyphe.

2. COSO LYTHUYET

Telemac2D 1a mot phan mém thuy lwe ding dé
mo phong dong chay 2 chiéu theo phuong nim
ngang (trung binh theo phuong thing dirmg) véi hé
phuong trinh Saint Venant nhu sau:

. (1
= + div(hil) = g

‘lu+u@+val =-g 2 +F, +ldiv[hvcgrad(u)] )
ot Ox oy Ox h

ov oOv 0ov 0Z, 1.

E”aixwg =-g ay~ +F, +Hd1v[hvegrad(v)] 3)

Trong d6: h(m) — chiéu sau, u & v(m/s) — thanh

phan van tdc theo phwong ngang x & y clia van
tdc fJ, q(m/s) — lvu lwong don vi ctia ngudn,
Z(m) — cao do mit thoang, F, (m/s®) — cac ngoai
luc (khong ké trong luc, vi du luc Coriolis,...) tac
dung trén mdt don vi khéi luong chiéu theo
phuong ngang x & y, v, (m*/s)- hé s6 khuéch tan.
Bai toan sb duogc 1ap trinh co thé xtr 1y dugc
cac dang diéu kién bién nhu: Bién muc nuéc Z,
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bién luu lugng Q, bién luu lwgng va muc nudc
(Q&Z), bién van tdc (u,v), bién van téc va muyc
nuée (u,v& Z) hoic dang bién song dén. Duéi tac
dung cua gi6 1én bé mit dai dwong s& gay nén hién
tuong song. Hién tugng vat ly dugc mo ta boi

BN BN | Ak

aN BN
3t+ax+3_}'+ax +E|_}

= = Qkpkyx,3,8)

phuong trinh biéu dién su bién ddi cia mat d phd
song theo hudng bdi phuong trinh sau va dugc
giai boi mod hinh toan sb tinh song Tomawac phat
trién boi Tap doan dién luc Phép:

4)

V6i N(% , 7.4k ,t) = N(x,,k,,k,,t) chi phd cia mat ¢ tic dung cia song
x = (x,¥) vecto chi vi tri trong hé toa do Cartesien
k = (k,.k,) = (ksin8, k cos8)vecto chi s6 séng, O chi hudng song

dg dg dg Ox

) dg dy
§= ax ot

dt ot ay ot

Hién tuong bién hinh 1ong din clia mién nghién ctru lién quan dén hai hinh thirc van chuyén bun cat

1a di day bun cat day va di chuyén dang lo ling.

Bun cat di chuyén lo ltrng 2 chiéu theo phwong nim ngang duge mé ta boi phuong trinh sau:

ot ox oy ox
(E - D)Zref = Cof (CEQ - Cref)

8hC+8(hUC)+8(hVC) g(k ac}ra

xa

Véi C = C(x,y,t) chi ndng d6 bun cat lo limg
trung binh theo phuong thing ding

Trong d6: h = Zs — Z¢ =~ Zs — Zyer, chidu sau nudc
(gia thiét chidu day cua 16p bun cat day rat mong);
(U,V): van tdc trung binh theo phuong x, y; E: suét
x0i 1&; D: suét bdi tu, (E — D): lugng trix cta tram
tich lo limg; Ceq: nong d6 bun cat & trang thai can
bang sat day; Crr: ndng d6 bun cat sat day.

3. MO PHONG CHE PO THUY PONG LUC
HOQC 2D VUNG CUA PAI VA VEN BO HQI AN

3.1 Mién tinh

Y (m)

A BIEN DONG
Ban dao At

55 km

SonTra [

Hinh 3.1. LuGi mién tinh 2D
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Mién tinh bao gdm mang ludi ha luu séng Thu
Bon khu vuc Cira Dai Hoi An, mot phé‘in ven bién
phia Bic giap ban dio Son Tra, Pa Ning, véi
chidu dai doc bd bién khoang 55km, chiéu rong
trung binh ké tir bo ra ngoai khoi khoang 47km.
Dién tich mién tinh khoang 2373 km?* (12 km hé
thong song Vu Gia-Thu Bon ving ha Iuu va ving
bién ven ctra song tu Cua Dai). Mién tinh dugc
md ta boi 39407 phan tir tam giac phi cdu trac véi
ludi 16n nhét co6 canh 4000m (ngoai bién), canh
nho nhat cho ving trong séng Thu Bon 1a 25m.

-5 Teotrom]
y A
20
00
-20
%y Hz
e, 60
Qs | -80
"% 100
9 l;liﬁ
+ 160
@ CiaDai
&
S
c;o‘\?’ N .
iy B¢ bién Nam HGi An

Hinh 3.2. Viing bién Cra Pai
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3.2. Piéu kién bién mién nghién ctru

Thuy luc

Mién tinh gdm 2 bién lwu lwong Q trén 2 nhanh
song chinh & thuong luu cach Cua Pai khoang 12
km theo dudng thing (NGUYEN Kim Pan et al.,
2017). Bién long muc nudc Z ngoai khoi, cach bo
khoang 47km. Do s6 liéu do dac cling thoi ky khong
c6 nén so by tham khdo cac tram thuy van Nong
Son, Thanh My vung thuong luu va ndi suy theo
dién tich luu vyc twong ung. Nhanh song lon (sau
cau Cau Lau) va nhanh nho hon (nhanh phia Nam,
cach cau Ctra Pai 1.5 km vé hudng thuong luu) dd
ra bién 1an luot duoc st dung 2 cap luu lugng trung
binh: giai doan nhiéu nuéc (thang 10 - 12) ¢6 Q, =
700 m’/s va Q, = 100 m’/s va giai doan it nudc
(thang 3 - 7) ¢6 Q’; =250 m’/s va Q’, =50 m’s.

HmO (m)

Hinh 3.3. Dién bién chiéu cao song

Bun cat

Mo phéng van chuyén bun cat trong khu vue
theo mo hinh loai bun cat hon hop. Bun cat trung
binh trong séng sé thay dbi theo hai mua chinh,
mua kho tir thang 4 dén thang 9 va mua mua tir
thang 10 dén thang 3 nam tiép theo.

3.3. Hiéu chinh m6 hinh

A/‘\ BIEN DONG

- al Hinh 3.5: Vi tri
- quan trac
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Muee nwée ngodi bién

Muc nudc trén bién ho, ngoai khoi bién Dong,
theo thiy triéu cung thoi ky 1iy v6i 9 song chinh
(S2, N2, K2, M2, K1, Ol, P1, Q1 va M4) tur co s&
dir lidu cia OTIS (NOAA) c6 do phan giai 1/30°.

Song

S6 liéu song trén bién ngoai khoi ldy trong cling
thoi ky tir co so dit liéu cia NOAA. chiéu cao song
HMO dién hinh tai cic vi tri khic nhau trong khoang
thoi gian tir 01/6/2016 dén 31/12/2016.

Gio

Xét anh huong cua gio (bién ddi theo khong
gian va thoi gian) dén dong chay. D6 thi hinh 3.4
thé hién biéu do gio trong ndm 2018 tai vi tri Cira
bai. Theo do, khu vuc chiu anh huong ctia 2 mua
gi6 chinh 1a gi6 Tay Nam va gio Tay Bic.

‘Wind (m/s)
1312016
Above 105
9010105
751090
60107.5
451060
301045

151030
Below 1.5

< __
a) b)

Hinh 3.4. Biéu do hoa gi6 dién hinh nam 2016
tai Cira Pai ldy theo dit liéu NOOA
(a) thang 3/2016, (b) thang 11/2016

MB$ hinh dugce hiéu chinh theo s6 liéu quan tric
tai mot s6 vi tri nhu hinh 3.5

Hiéu chinh thuy lwc mé hinh

M6 hinh dugc hiéu chinh véi s6 liéu thang
10/2014 tai vi tri HI. DO thi va két qua phéan tich
diéu hoa duoc trinh bay trong bang 3.1 va hinh 3.6.

Két qua so sanh gilta m6 phdéng va s6 liéu quan
trac bang phuwong phap phén tich diéu hoa thi két
qua mo phong 1a kha phi hop véi s6 liéu quan trac
va 4 song chinh K1, O1, M2 va S2 cho két qua
twong d6i phu hop nhau.
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Biang 3.1. Tong hop phan tich diéu hoa

Quan tric M6 hinh
Triéu Bién do6 (m) Pha (d9) Bién d6 (m) Pha (d9)
*K1 0.1908 71.2 0.1844 78.1
*M2 0.1838 264.6 0.1903 252.4
*01 0.1543 34.6 0.1491 50.5
*S2 0.0747 335.2 0.0928 334.1
*N2 0.0417 311.1 0.0458 313.7
*Ql 0.0298 95.4 0.0317 113.5
*NO1 0.0206 141.3 0.0162 201.0
*MO3 0.0117 202.7 0.0182 305.1
*J1 0.0072 206.7 0.0149 208.1
*MK3 0.0057 231.4 0.0186 312.8
*M4 0.0041 117.1 0.0159 157.6
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Hinh 3.6. Muyc nuoc so sanh gitta mé phong va thuc do

Hiéu chinh m6 hinh tinh song

Mo hinh duoc hiéu chinh véi sb liéu séng quan tric tir thang 16/10/2014 dén 12/11/2014 nhu sau.
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Hinh 3.7. Chiéu cao song HMO tai vi tri S1

Mot sb nhan xét chinh cho cac két qua hiéu
chinh mo hinh s6ng nhu sau:

- T cac d6 thi trén cho thdy mot cach tong
quéat chudi thoi gian cua gia tri quan tric 1a kha
tron so voi két qua tinh toan. Didu nay 1a hop ly
trong thuc té v6i bude thoi gian quan trac s6 lidu
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Hinh 3.8. Chiéu cao song HMO tai vi tri S2

(1h) 1a 16n hon nhidu so v6i budc thoi gian tinh
toan trong mo hinh (10s).

- Song vao thang 10/2014 kha 16n so voi song
thang 4/2014. Pidu nay hop voi xu thé ty nhién
cua khu vue.

Hi¢éu chinh mé6 hinh bun cat
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Hinh 3.9. S6 liéu bun cdt tir 4/6/2016
dén 9/6/2016 - Vi tri C3

So sanh két qua tinh tr md phong thién nho
so VGi gia tri quan tric. Su sai biét nay c6 thé
dén tir cac yéu t6 tiém ning: tai lidu dia chat
dung trong mo hinh chua sat thuc té, mo hinh
toan s mo phong bun cat s dung 13 loai md
hinh hén hop chua hoan toan phu hop, sé liéu
bun cat do dat c6 sai s6 do diéu kién ldy miu
viing ven bién phirc tap vi ¢6 nhiéu yéu té rui ro
anh huong dén k¥ thuat iy mau,.... Két qua mo
phong bun cat thién nho c6 kha nidng lam gidm

Cllae Cham.

Hinh 4.1. Truwong véin téc mé phong tirc thoi
liic 20h, ngay 21/04/2018

Song

Khu vyce nghién ctru chiu anh hudng cua 2 mua
gi6 chinh trong nam, trong d6 cuong do gio theo
hudng Tay Béc chiém wu thé. Két qua nghién ctru

HIVO (m)
BIEN DONG 18
1.6
| [1.4
2

0
8
6
4

2
0.0

G Lao Cham

Hinh 4.3. Chiéu cao séng HMO(m)
liic Oh, ngay 1/11/2018
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gia tri boi, x6i long dan tinh duoc tir md phong.

4. KET QUA VA THAO LUAN

Nhim nghién ctru anh huong ctia ham luong
bun cat dén tir song Thu Bén 1én hién tuong xo6i
bdi ving cira song, dua trén s liéu thu thap tur
NOAA vé& song, gi6 va kha ning tinh toan trung
tam may tinh hi€u nang cao HPCC, muc d§ phan
gidi ctia ludi tinh mé hinh toan sd, nghién ctru da
thye hién moé phong sb tri trong thoi gian 3 nim 5
thang ké tir thang 1/2016 dén thang 5/2019. Sau
day sé& trinh bay mot sé két qua dién hinh vé thuy
luc, song va bién hinh long dan.

Thiy djng luc

Két qua md phong cho thiy ché do dong chay
trong khu virc chiu anh huéng 16n cta ché do thuy
tridu va dong chay dén tir song Thu Bon. Dong
chay trung binh twong d6i 16n trong hé thdng song
va clra song so v6i van tdc tai cac ving khéac trong
mién nghién ctru.

ClLao Cham.

Hinh 4.2. Truwong véin téc mé phong tirc thoi
liic 20h, ngay 20/11/2018

cho théy sy anh huong cua Cu Lao Cham va ban
ddo Son Tra 1én cudong do song gay ra do gio tai
ving bién gin bo twong ddi rd rang.

HMO (m)
R 18
BIEN DONG 16

}

GiLao Cham

$0ng. Thu Ban
Hoi An

Hinh 4.4. Chiéu cao séng HMO (m)
lic 16h, ngay 12/04/2018

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO DAC BIET (12/2021)



Bun cat

Véi cac didu kién néu trén, mdé phong dugc
thyre hién tuong tmg v6i 2 trudng hop voi gia thiét
vé ndng do bun cat trung binh vé trén song Thu
Bon 1a khac nhau.

Kich ban 1: Né)ng do bun cat trung binh mua
kho 60mg/1, muia mua 100 mg/1.

Kich ban 2: Né)ng do bun cat trung binh mua
kho 120mg/1, mua mua 200 mg/1

BIEN DONG

1

¢ séng Thu Bdn X

Hinh 4.5. Truong di chuyén tirc thoi ciia bin cdt
lo lumg viing cira song luc 8h, ngay 3/11/2018

0.0 L(m)
0 500 1000 1500
-2.0
-4.0

T1/2016

= —T1/2017
6.0

Hinh 4.7. Thay doi cao do day tai mat cat I-1

Két qua tir hai dd thi trén cho thiy su bodi ling
tap trung tai vi tri ngoai khoi cira song (mat cat I-
I) va xay ra chii yéu viing gan b (mit cat II-IT).

Céc d0 thi sau ddy trinh bay két qua anh huong

0.0 L(m)
1000

0 500 1500

T1/2019_KB2

——T5/2019_KB2

6.0 : T1/2019_KB1

Hinh 4.9. Thay doi cao do day tai mat cat I-1
cho KBI va KB2
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Két qua mod phong ciing cho thdy mot viing cira
bién ngoai khoi Ctra Pai huéng ra Cu lao Cham
c6 hién twong boi ling trong d6i nhiéu hon so véi
cac vi tri khac.

Pé danh gia dinh lugng sy thay doi cao do day
viing clra song, tinh toan cin bang bun cat ving
ABCD (S=708000m?) ciing nhur xem xét sy thay doi
cao do day tai mot s6 mat cit dién hinh I-1 va II-11 da
dugc thuc hién (Hinh 4.6; hinh 4.7; hinh 4.8).

A

Hinh 4.6. Vi tri tinh todn cdn bang bin cadt
va cac mat cat dién hinh xem xét

0.0 L(m)
200 400 0 800
-1.0 9 Tl/ZO(?l%
20 ——T11/2017
3.0 ﬁ
4.0 |-
£
5.0 "N

Hinh 4.8. Thay doi cao do day tai mat cat II-11

ctia hai kich ban nong d6 bun cat vé tir séng Thu
Bon khac nhau. Két qua cho thdy hién twong boi
ling gia tang khi ndng do6 bun cat ting.

0.0 L(m)
0 200 400 600 800

-1.0

-2.0

-3.0

= ~\
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Hinh 4.10. Thay doi cao do day tai mat cat II-11
cho KBI va KB2
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Cén bang bun cat duoc tinh toan cho khu virc
ABCD trong thoi ky md phéng 3 nam 5 thang
duoc trinh bay trong bang 4.1. Két qua cho thay
xu thé chung khu vuc xem xét ABCD 1a bdi trong
thoi gian md phong tir 1/2016 dén 5/2019. Hién
twong bdi 16n nhat xay ra trong qiy 4 hing nim
(mua gié chi dao Pong-Bic). Xu thé boi 1a diéu
kién can c6 dé c6 thé xuat hién sy hinh thanh con
cat moi, day 1a hién tuong da dugc quan sat tai vi
tri cira song trong nhitng nim gan day.

Biang 4.1. Bang tong hop cin bang

bun cat khu viee ABCD
Tang(m®) | Giam(m®)
2016 T1-3 971
T4-6 115
T7-9 94
T10-12 31677
2017 T1-3 1248
T4-6 1320
T7-9 15
T10-12 49056
2018 T1-3 4482
T4-6 5087
T7-9 437
T10-12 62746
2019 T1-3 19114
T4-5 21693
TAI LIEU THAM KHAO

Bing 4.2. Bang tong hop cin bang bun cat
tai khu viec ABCD cho 2 kich ban moé phéng

nong d§ bun cat

Kich ban 1 Kich ban 2
Tang (m®) Tang (m®)
2018 T1-3 4482 8402
T4-6 5087 10288
T7-9 437 2291
T10-12 62746 125880
2019 T1-3 19114 9523
T4-5 21693 13698

Két qua téng hop trong bang cho thiy hién
twong boi lang gia tang khi ham lwong bun cat vé
tir song Thu Bon gia ting.

5. KET LUAN

Tir cac két qua néu trén c6 thé rut ra mot sd két
luan chinh vé hién tuong xuét hién cac dao vung
ngoai khoi Cura Dai nhu sau:

- Nong d6 bun cat vé tir song Thu Bén 1a mot
trong nhitng yéu t6 cdu tao thanh cac dao (con)
ngoai khoi Ctra Pai. Né)ng do bun cat ty 1€ thuan
voi hién tuong boi lang tai vi tri viing ctra song.

- Hién twong bdi ling chii yéu xay ra tai vi tri
ngay ngoai khoi ctra séng va s€ gidm nhanh khi xa
bo va xa ctra song.

- Hién tugng boi xay ra nhiéu nhit trong quy
IV (mia mwa) hang nim. Piéu nay lién quan chat
ché dén tong lwong bun cat vé tir thuong ngudn
song, von s& 16n vao thoi ky nay clng véi su gia
tang luu lugng dong chay trong song.
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Thanh phd H6 Chi Minh (PHQG-HCM) trong
khudn kho Dé tai ma s6 C2021-20-43.

- Cac mo6 phong da dugc thuc hién trén hé
thong may tinh hiéu ning cao (HPCC), trudng Dai
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Abstract:
FACTORS AFFECTING THE FORMATION OF A NEW ISLAND IN FRONT
OF CUA-DAI RIVER MOUTH, THU-BON RIVER

The area of Cua-Dai estuary and the coastal areas of Hoi-An City have experienced complicated
erosion and sedimentation in recent years. Along the coast of Hoi-An, erosion often occurs, whereas in
the area of Cua-Dai River, there is an accretion phenomenon that obstructs the waterway navigation
from Cua-Dai to Cu-Lao-Cham. The occurrence of sand dunes in the offshore location of Cua-Dai has
been recorded a number of times in recent years. The purpose of the study is to find out one of the
potential causes that may be related to the formation of a new island in the estuary. Research results
show that the amount of sediment from upstream of the Thu-Bon river has a great influence on the
change of bathymetry of the estuary. The research results also show the trend of coastal sediment
movement in the south direction during the simulation period from January 2016 to May 2019 in the
study area. This study used the numerical model Telemac which combines the hydro-morphodynamic
and wave modules.

Keywords: Telemac2D, Tomawac, Sisyphe, Cua-Dai, Thu-Bon river, Khung-Long island.
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