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DO PONG PAT OBIEN PONG GAY RA CHO VING VEN BO
& TRONG SONG SAI GON-PONG NAI

PGS.TS Nguyén Théng, HoLong Phi’
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Dai hoc Quoc gia Thanh pho Ho Chi Minh

Tom tit: Noi dung bai bdo gidi thiéu két qua buoc dau ng dung phan mém thuy lyc
Telem ac2D dé nghién ciru hién twong lan truyén cia séng than vao viing ven bo bién va bén
trong h¢é thong séng Sai Gon Pong Nai do hién tuong dich chuyen déay bién Pong voi cdc tinh
huéng gia dinh. Bic biét cé xem xét dén s lan truyén séng vdo siu trong ndi thanh tai m ot s6
khu vuc dién hinh trong thanh pho Ho Chi Minh trén hw wuc aia kénh Nhiéu Loc-Thi Nghe. Ket
qua tinh cho thcfy VOi tran dong dat manh 8.35 do Richter, cao trinh muc nude tai mot 6 diém
trong dwong phé cia luu viee tinh dat dén trén 3m. Mlén nghién ciru 2 chiéu theo phwong nam
ngang (2D) m 6 ta boi 1045000 phan tirtam glac phi cau tic. Thong ké thoi gmn m 6 phong hién
twong cho thdy kha néng xit Iy bai todn Iém cia phan mém Telem ac2D rdt tot vé toc do tinh todn
m o6 phong.

Tir khoa: Telemac2D; Séng than; Pong dit; Séng Sai Gon-Pong Nai; Bién Pong

Summary: This paper presents the application of Telemac2D software to calculate the
propagation and the effect of tsunami due to the earthquake in East Sea on the coastal and Sai
Gon-Dong Nai river network. Especially, we consider this effect on centain particular zone in Ho
Chi Minh Gty at Nhieu Loc-Thi Nghe sub basin for example. The result shows that which a
earthquake of 8.35 Richter magnitude scale at the position about 240km from offshore of Vung
Tau, the maximum water level will be above 3m in certain zone in city. The research domain 2D
was described by 1045000 unstructured triangle elements. The statistics of simulation time of the
phenomenon shows that the Telemac2D is a interesting software to simulate large num encal
problems in the point of view of com putational speed.

Keywords: Telem ac2D; Tsunami; Earthquake; Sai Gon-Dong Nai River; East Sea

I. PAT VAN PE

Do cau truc dia tﬁng, khu vire Bién bong laving
dia chat co kha ning xay ra dong dat. Nghién
ctru danh gid quy mo séngthan co thé sinhrava
tac dong dén ving bd bién phia Nam Viét Nam
cling nhu dnh gla dén sy dang cao muc nude
trong hé thong song va cac khu vue thap trong
luu vyc song Sai Gon Pong Nai 1a can thiét. Két
qua nghién crucho phép xéc dinh mdt cach dinh
luong cic dic trung cta song than theo khong
gian va thoi gian. Voi cac két qua tinh toan du
bao c6 thé giip co quan chiic nang dira ra cac

Nguoi phan bién:

Ngay nhén bai:

Ngay thong qua phan bién:
Ngay duyét ding:

canh o sdm mot cach c6 co sé khoa hoc nhim
giam thiéu nhing ton thét rat 1on gy ra dbi véi
cong Ong.

DPay I nghién ciu budc dau, do d ndi dung
chi giéi han trong gia thiét song than s& xay ra
tai mét vi td gia dinh trong ving bién Pong
V6l cac quy mo6 dong dat co cac cap khac nhau.
Mién tinh todn drgc mé rong dén khu vuc nodi
thanh thanh phd HS Chi Minh véi khu vuc
dién hinh 13 luu vic kénh Nhiéu Loc-Thi Nghé.
Véi bién ngoai bién, do han ché vé s6 liéu dia
hinh va & giam anh hudng dicu kién bién ho
cua mién tinh ngoai bién lén 10i gial bl toan,
mién tinh s& duoc lay ra durong dé giam thiéu
anh huong cta hién twong phan xa néu o6 ¢
ving bién ho nay. M6 hinh toan s6 Telemac2D
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ding dé gidi bai toan thiy lyc 2 chiéu theo
phuong nam ngang theo ly thuyét bai toan nudc
nong mo ta boi hé phuong trinh Saint Venant
du’qc‘lua chon st dung vi nhitng uu diém cta
n6 v¢ kha nang giai cac i toan lon cling nhu
toc dd tinh vuot trdi cta mo hinh.

2. CO SO LY THUYET

Telemac2D [1], [2] 1a mét trong nhimg phin
mém thuy luc duge Tap doan Dién lyc Phap
(EDF) chu tri cung voi sy tham gia cua nhiéu
t6 chuc nghién ctu trén thé gidi ding & mo
phong thuy luc dong chay 2 chiéu theo phuong
nim ngang (trung binh theo phuong thing
dimg) drgc mo ta béi hé phuong trinh Saint
Venant [(1), (2), (3)] nhu sau:
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Trong do: h(m) — chiéu siu u & v(m/s) —
thanh phan vén toc theo phuong ngang x & y

1408000 i

400000 BOODOO 1200000 (600000 2000000 2400000 ZB00000 |

I-F nh la: Mién tinh mé phong hiér tung song than

cua véan tée ﬁ q(m/s) — luu lugng don vi cua
ngidn, Zy(m) — cao & mit thoang, xy(m/s )—
cac ngoai luc (khong ké trong luc, vi du luc
Coriolis,...) tac dung trén mot don vi khoi
luong chiéu theo phuong ngng x & vy,

v,(m /s) hé s6 khuéch tén van téc.

Mb hinh Telemac2D dugc lip trinh bang ngdn
ngt fortran [4] trong do co thé lya chon
phuong phap phan tir hitu han hodc thé tich
hitu han. Pay 14 phin mém durgc lap trinh theo
ky thuit song song cho phép ting toc do tinh
toan nhiéu Bn khi chuong trinh chay trén
nhitng trung tim may tinh c6 nhiéu nhan xir 1y.
3. AP DUNG TELEMAQCD MO PHONG SU
HINH THANH & LAN TRUYEN SONG

THAN DO MOQT KHOI DIA TANG O BIEN
PONG DICH CHUYEN GAY RA

3.1 Mién tinh

Mién nghién cou trong hé toa & VN2000
dugc gidi han phia thuong luu dén vi tri sau
cac hd Tri An, Phuéc Hoa, Dau Tiéng. Phia ha
luu vé ving bién mién tinh dugc Ay bao phu
ra ving bién Pong cd khoang cach tir bd
khoang 3000km. Khoang cach ciing dugc lay
tuong tu cho 2 bién phia Bac va Nam mién
tinh (hinh 1a). Toan bd mién tinh dugc mo
hinh hoé boi 1045000 phan to tam gac voéi
phin tir tam gisc nho nhat c6 canh khoang
10m mo ta cac dirdng phd trong luu vuc kénh
Nhiéu Loc-Thi Nghe va phan tir 6n nhét co
canh tor 500m den 4000m mo ta phan tir ngoai
ving bién ctia mién tinh [3].

Vung clra sOng Soa1 Rap

Tam dong dat gia dinh

Hinh Ib: Mién tinh gidi han tu ving cita song Sodi
Rap den Vi tri dong dat
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Hinh lc: Ludi tinh dién Wnh cho mét khu trong lw vuc kénh Nhigr Loc-Thi Nghe

3.2 Piéu Kkién bién

Mién nghién ciru duoc gidi han voi 2 bién &
thuong luu va 1 bién dha luu cu thé nhu sau:

- Bién Q(t)=880m3/s sau hd chtra Tri An (nha
may chay 4 t6 may véicong suat thiét ké)

- Bién Q(t)=0 sau ho chia Dau Tiéng

- Bién Z(t) ngoai bién Dong (cac doan bién
long gia thiét cao do muc nudc 1a khong doi
1.2m trong thoi gian md phong hién tugng
song than xdy ra trongmién tinh).

3.3 Piéu kién ban diu

Muc dich nghién ciru ¢ day tap trung vao mot
thoi doan xem xé& tuong ddi ngin xay ra su
lan truyén cta song than tir ngoai khoi bién
DPong vao khu vye ndi thanh thanh phd HO Chi
Minh. Vi tri tim dong dat duoc ga dinh &
ngoai khoi bién Pong cach Ving Tau khoang
240km. Do d6 thoi gan mo6 phong udc tinh
khoang 10h. B¢ don gian bai todan ma van dam
bao nghién curu dugc hién tuong diéu kién btan
diu cua bai toan diroc khoi dong véi cao &
muc nude B 12m cho mién tinh.

3.4 Hi€éu chinh mo6 hinh

Do bai toan mang tinh dac thu riéng va chua
¢6 s6 liéu thue do nén mot s tham sd mo hinh
dugc hiéu chinh trén co s& tham khéo két qua
mot sO bai toan trong ving [6]. Quy ludt thuy
luc ma sit dy theo Chézy V=CRJ véi
C=4(0+60)m"*/s. Gi tri nho tuwong tng
véi mién tinh ndm sau trong dt lién. Hé sd
khuéch tan van toc (Ve=10'4 m%/s. Mién tinh
khi hi¢u chinh mé hinh chi géi han trong
pham vi thu gon gébm cé hai song chinh Sai
Gon, Pong Nai va ving ctira Song. Ga tri muyc
nudc cua cac Tram do o6 trong khu vyc trong
cing thoi ky s& dugc st ding dé hiéu chinh
mO hinh.

3.5 Két qua [5]

Nghién ctiu duge thuc hién voi cac truong hop
¢6 cuong do dong dat thay di 7.6, 7.8, 8.0 &
8.35 d Richter. Vi tri tim dong dit ga dinh
nim trong bién DPoéng cach Ving Tau vé
hudng Dong khoang 240km. Hién tuong ddng
dit dugc moé phong bing hién twong dich
chuyén dy bién xay ra trong 120s Béan kinh
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ving ddy bién dich chuyén diroc lay gia dinh
la R=50km. Sy thay dbi (ning cao) day bién
duoc mo ta sao cho ning luong thé ning khdi
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Hinh 2a: Muc mebe bién cia séng than sau 30 phiit
xdv ra dong dat

525000
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Hinh 2¢ Muc nube bién cia séng than sau 1 gio 30
phiit xdy ra dong dat

Cac hinh 2a,bc,d trinh bay tom tit sy lan
truyén ciia song thin ké tir tam dong dat. Toc
do lan truyén cho thiy song di chuyén vé
huéng by (phia Tay) ving ¢ chidu siu nudc
giam din, 1 tuong di cham hon so v&i huéng
ra khoi xa (hudng Dong, Nam, Bic). Diéu nay
hoan toan phu hop voi ly thuyét vé& téc do
truyén song trong mdi trudng nude ty 16 thuan

dich chuyén s& bing v6i ning lugng tuong
duong cua cic cuong & dong dat néu trén.
Mot s6 két qua dugc trinh bay nhur sau:
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Hinh 2b: Myc nuée bién cia séng than sau 1 gio
xay ra dong dit _

W
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Hinh 2d: Muc nuée bién cia séng than sau 2 gior
30 phit xiy ra dong dat

theo quan h¢ 4gh(m/s) voi h 1a chidu siu
nude. Tdc do lan truyén trung binh cia dinh
song than tir tam dong dat dén cira song Soai
Rap khoang 20.5m/s.

Cac hinh sau ddy trinh bay sy thay ddi muc
nuoc theo thoi gan tai mot sO vi tri dién hinh
trong mién tinh.
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Két qua trén hinh 3 cho thdy tai vi tri ngoai
biéen Péng cach Ving Tau khoang 240 km
dinh song than s& lan truyén d&n cira song Soai
Rap sau khoang 3h15 phit ké tir khi xay ra
dong dit. Muc nudc cao nhat tuong ung véi
cuong & dong dat 8.35 & Richter 6 thé dat
dén 8.13m (6 ddy muc nudc tinh trudc khi
dong dit diroc gia dinh B 1.2m). Cao trinh
muc nuoc 16n nhit ndy s& giam dn, ty 18
thuan theo cudong d6 dong dit. Vi du: muc
nude cao nhat khi cuong d6 dong dt 7.6 do
Richter 1a 5.31m. Két qua trén do thi ciing cho
thdy thoi diém xay ra muyc nudc cao nhit cla
song tai vi tri xét nay la gan nhu khong thay
doi theo cuong do dong dat. Ké qua nay la
hoan toan phu hop véi 1y thuyét truyén song
trong & tdc d truyén song khong phu thude
vao cuong do dong dit ma chi phu thudc vao
chidu sdu nudc ving song truyén qua. So sanh
muc nudc cao nhit trong cic hinh 4, hinh 5
cho thidy muc nudc cao nhit ciia song than
giam khi d sau vao thugng ngudn song S

(lra song
Soai Rap

J

Puong Phan
Dinh Phing

Oh 2h25ph

Gon Pdong Nai.

Cp drg dt (Richen) |76 |78 8 835
VOt

Cia Sod Rip 5319 | 6156 | 7131 | 8132
Nga ba SG-EN 3648 | 4037 | 4437 | 4897
Dirg Phen Binh Phing | 2623 | 2784 | 2920 | 3124

4h50ph
Hinh 6: Myc nuoc (m) tai cac vi ti khdac nhau cua tran déngddt8.35 do Richter theo t (h)

Bang 1: Myc nudc lon nhat tai cdc vi oi dién
hinh twong img awrong do dong dat khdc nhau

Tai vi tri ngi ba song Si Gon-Pong Nai muc
nudc cao nhét tuong ung véi cuong & dng
dit 8.35 d Richter 14 4.89m. Ké qua tinh toan
cling cho thay song than lan vao sau trong noi
thanh thanh phd HO Chi Minh. Cu thé hinh 5
cho théy muc nudc tai mot vi tri trén duong
Phan Pinh Phing (cich cau Kiéu khoang
100m vé huéng quan Pha Nhuin). Muyc nuéc
cao nhit twong umg véi cudng do dong dat
8.35 d6 Richter 1a 3.12m (cao d& mat dat
khoang 1.9m).

Nga ba song
SG-HN

7h15ph 9h40ph

Bang 2: Thoi gian dat mirc nuoc lon nhdt tai motsé vi tri dién hinh sau khi xay ra dong dat

M tri Ctra Soai Rap Nga ba SGBN DPuong Phan Binh Phiung
Thot gian xu@t hién 3h15phit 4h25phit 5h
Zmax
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Vé thoi gian truyén song vao sau trong thugng
nguon hé thong séng Sii Gon-Dong Nai duoc
trinh bay trén hinh 6. Myc nudc cao nhit xay
ra tai vi tri cua song Soai Rap 1a khoang 3h15
phut sau khi xdy ra dong dat. Tai vi tri ngd ba
song Sii Gdn-Pong Nai muc nudc cao nhit
x4y ra sau 4h25 phit, tré hon khoang 1h10
phut so véi cira song Soai Rap. Véi khoang
cach theo dudng thing tir vi tri cira Soai Rap
dén ngd ba song Sai Gon Pong Nai khoang
47km cho thdy tbc do trung binh cia séng
truyén di trong tuyén duong di nay khoang
11.2 m/s. Trong khi d dé dinh song truyén tur
ngd ba song $i dn-Pong Nai vao dén nodi
thanh tai vi tri duong Phan Pinh Phing 1a 35
pht.

4. KET LUAN

Két qua tinh todn cho thay: thanh phd HO Chi
Minh o6 kha ning chiu anh hudng 1on do hi¢én
tuong song than khi ddng dit xay ra tai vi tri

TAI LIEU THAM KHAO

[ KHOA HOC
gia dinh xem xét trén bién Pong Véi cap dong
dit tr 7.6 d6 Richter trd 1én, kha nang nudc
dang cao nguy hiém (cao & muc nuéc max
trén 3m) s& xay ra trongm ot s6 khuvuc. Dé co
thé dua ra cic canh bio som can phai mé rong
mién tinh hon cho tit ca cic vingkhéc trong
ndi thanh va xem xé& v&i nhiéu kich ban hon
vécuong do va vitrixay ra dng dat.

Ngoai ra, viéc ung ding mo hinh Telemac2D
cho thdy kha ning ng dung cao cita phan
mém nay. V&i mién tinh 2D c6 1045000 phan
tir tam gidc phi cau tric kich thudc canh cia
phan tir nho nhat 1a 10m trong pham vi duong
phd va tir 500m dén 4000m cho cac phan tir
ngodi bién, thoi gian moé phong hién tuong
trong khoang thoi gian 10h 1 cén 1h thyc hién
trén may chu intel cluser chay theo ché do
song song gdm c¢d 16 nhan xir Iy so voi thoi
gian chay may khoang 10h trén may PC véi
cdu hinh intel Core i7, Ram 8GB
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