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Tém tit: Dong chay lii trén song Vu gia - Thu bdn dugce tinh toan mo phong
bang 2 md hinh tich hop 1D2D. Hai mé hinh nay duoc thiét 1ap bang hai phan
mém khac nhau 1a F28 va MIKE FLOOD. Théng qua viéc tinh toan va so sanh
véi s6 liéu do 1 cac nam 1999, 2007, 2009 va 2010, cac tinh nang cua 2 phﬁn
mém di duge 1am rd.

1. GIOI THIEU

Dé tinh toan dong chay 1 trén viing dong bang, do tinh dic thu ctia dong chay,
mo hinh tich hgp 1D2D ¢6 nhiéu vu diém hon ca. M6 hinh loai nay da duoc
thiét 1ap dé tinh 1ii trén mot s6 song nhu séng Vu gia — Thu bdn [3], song
Mekong [4, 5], song Tama va Tsurumi Rivers (Nhét) [6], song Thames (Anh)
[7], song Mahanadi (An d6) [8]. Nhiéu phan mém khac nhau da duoc sir dung
nhu MIKE FLOOD, SOBEK, hodc tu phat trién. Cac phan mém khac nhau di
nhién s& cung cap kha nang lam mé hinh khac nhau. Ban than ching toi, dé
phuc vu cac nghién ciru, cling di phat trién mot phan mém voi tén F28.

Bai bao nay da thyc hién mdt so sanh gitta F28 va MIKE FLOOD, mot phﬁn
mém kha thong dung va cé uy tin tai Viét nam, trén mot bai toan thyce: tinh toan
mo phong céc tran lii trén vung ha luu song Vu gia — Thu bon.

2.MO HINH TiCH HQP 1D2D CHO TAM GIAC CHAU VU GIA - THU
BON
2.1 Phwong phap

C6 2 md hinh toan tich hop 1D-2D cho ha luu séng Vu gia — Thu bon di duoc
xay dung, mot bang F28 [1] va mot bang MIKE FLOOD [2]. F28, ciing giéng
nhu MIKE FLOOD, giai phuong trinh Saint-Venant cho dong chay trong song
(1D) va phuong trinh nudc nong cho dong chay trén vung ngép 1 (2D). Mot
s6 dic diém co ban trong phuwong phap giai ciia 2 phan mém dugc trinh bay
trong bang 1 bén dudi.

Bang 1. Phuong phap giai cua 2 phin mém F28 va MIKE FLOOD

Modu F28 MIKE FLOOD

le

1D | - Phuong phap thé tich hitu | - Phuo‘ng phap sai phan hiiu han;
han; - An s6: myc nude (n) va luu luong
- An s6: dién tich mat cat uét | (Q).
(A) va luu luong (Q).

2D | - Phuong phap thé tich hitu | - Phuo‘ng phap thé tich hitu han;
han; - An s6: myc nude () va vector
- An s6: myc nude (n) va | van toc (U);
vector luu lugng don vi (q) ; | - Ludi tinh phi cdu tric, phan tir hon
- Luéi tinh phi ciu tric, phan | hop tam gidc va tir giac.
th tur giac.




Lién | - Lién két bang Siéu nut - Lién két chuan (standard)

két |- Lién két bang Dong tranbo | - Lién két doc theo dong song
1D2D | - Lién két bang Cong trinh | (lateral)
- Lién két bang coéng trinh
(structure)

Trong F28 va MIKE FLOOD, m6 hinh 1D trong song va mo hinh 2D trén ving
ngap lii duoc lién két voi nhau theo ba cach : (i) lién két bang siéu nit trong
F28 va tuong dwong trong MIKE FLOOD 14 lién két chuan (standard) (ii) lién
két bang dong tran bo trong F28 va tuong dwong trong MIKE FLOOD 14 lién
két doc theo song (lateral) va (iii) lién bang cong trinh (structure) giéng nhau
trong F28 va MIKE FLOOD. Tuy nhién cach thirc thuc hién cu thé cac kiéu
lién két c6 mot sd khac biét. O F28, siéu nit la nit tinh mue nude va nd duoce
dung chung cho ca mé hinh 1D va 2D. do d6 sau khi thiét lap lién két, mo hinh
tich hop s& 1a mot thé thong nhat. Trong khi d¢6 & MIKE FLOOD, nit lién két
nay c¢o6 vai tro nhu nat bién, myc nudc tinh boi mo hinh 2D tai nut lién két s&
duoc lay lam diéu kién bién cho mo hinh 1D va tinh todn phai dam bao tong
lwu luong duge chuyén day da tir md hinh 1D qua mé hinh 2D.

Pbi voi lién két bang dong tran bo, ca hai phan mém déu xem bo séng nhu 14
dap tran voi ché do chay co thé 1a chay ty do hodc chay ngap (hinh 1). Tuy
nhién, MIKE FLOOD b6 qua dong lugng mang theo bdi dong nhap luu con
F28 thi c6 tinh téi s6 hang nay trong cac phuong trinh dong luong.
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Hinh 1. M6 hinh dong tran tai bo song.

Trén vung ngap 1l ¢6 cac duong giao thong. F28 xem cac duong giao thong 1a
dap tran dinh rong (hinh 2) v6i luu lugng dugc tinh theo cac cong thire cua dap
tran:

g=mPaln, -z,)°  (chay tu do) (1a)
Hoac:
a= 1, ~n..\2¢ln, —=,) (chdy ngap) (1b)

Trong do: 1up Va Mdown — muc nudc thugng va ha luu dap tran; z. — cao trinh
dinh; m va @, — h¢ so luu Iugng va hé s van toc.

Bén dudi duong giao thong con cd cac cong ngdm bing ngang duong. Trong
F28, dong chay trong cong ciling dugc xem la 1D va dugc giai tur phuong trinh
Saint-Venant nhung theo mot giai thuat riéng.
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Hinh 2. M6 hinh dudng giao thong trong F28.



Trong khi ¢6 module 2D ciia MIKE FLOOD khéng c¢6 phan tir cong trinh, vi
vy dudng giao thong dugc xem 1a mot phan ciia mo hinh 2D. Piédu nay lam
cho kich thudc cac phén tir 2D tai khu vire dudng giao thong phai giam nho bat
thuong. Ciing do khong tich hgp module MIKE MOUSE nén MIKE FLOOD
khéng tinh dugc cng ngam.

2.2 Xay dung mo hinh

Hai m6 hinh toan 1D-2D cho ha luu séng Vu gia — Thu bon tir Thanh My va
Nong son ra toi bien da dugc xdy dung, mot bang F28 va mdt bang MIKE
FLOOD.

O mé hinh F28, cac song dugc chia thanh 53 nhanh véi 1718 doan tinh va 1770
mit cat voi chidu dai trung binh doan tinh khoang 150 - 180m. Ving ngap li
dugc phi ludi 2D gdm 35632 phan tir tr gidc v6i 38571 nat. Chiéu dai canh
ctia cac phan tir trong duong véi chidu dai cia cac doan tinh 1D. Riéng tai khu
vuc Hoa Chau, ludi tinh c¢6 do phan giai cao hon, chiéu dai dan tinh 1D va kich
thudc phan tir 2D chi bang mot nira so voi cac chd khéc (hinh 3).

Hinh 3. Lu6i tinh cua mo hinh F28

Mo hinh MIKE FLOOD dugc lam 16n hon mét chat vé quy mé so véi mé hinh
F28. Cac song dugc chia thanh 53 nhanh véi 1718 doan tinh va 108 mat cit voi
chiéu dai trung binh doan tinh khoang 500 - 1000m. Vung ngap li duoc phi
ludi 2D gdm 26033 phén tir tam giac. Chiéu dai trung binh cua cac canh cua
phan tir 1a 650m. Riéng tai khu vuc dudng giao thong, cac phan tir tam giac c6
canh khoang 3,0m (hinh 4).

Ca 2 m6 hinh déu dua vao dudng Quéc 16 1 (QL1), dudng xe lira va duong
605. Riéng F28 c6 dua thém vao cac cong ngam bang ngang cac dudng.

Céc dir liéu ding trong 2 mé hinh 13 gidng nhau. Dia hinh d4y séng dugc thiét
1ap tu s6 liéu do ndm 2013 con dia hinh 2D duoc thiét 1ap tur cac ban dd dia
hinh 1/25000, 1/5000 va 1/2000 trong d6 dia hinh 2D ving ddng bang duoc
xay dung tir cac ban do ty 1¢ nho.

C6 3 bién thuong luu quan trong 1a Nong son, Thanh My va Séng bung va diéu
kién bién Iuu lugng duogc ap dat tai cac nit nay. Gia tri ciia chung duoc léy theo
thuc do hodc tinh tir cac cong thirc twong quan. Cac nut 2D trén bién hd ngoai
vinh Da ning, nit bién cira song Ctra Dai (Hoi An) va bién cira song An Hoa



(Tam ky) duoc ap dat diéu kién bién myc nudc tridu tinh tir cac hang s6 thuy
tridu. Ngoai ra mua trén cac phan khac cua luu vye cling duoc chuyén d6i thanh
luu luong nhéap luu bang phan mém HMS va gan vao cic nhanh séng tuong
ung.

Pa ning

Hoi an

Soéng Bung

Thanh My

Nong Son

H Tam ky

Hinh 4. Lu6i tinh cua mo hinh MIKE FLOOD

Ca 2 md hinh déu duoc hiéu chinh béng cach chon bd hé s6 nham Manning 1D
va 2D thich hop. Pbi voi md hinh F28, hé s6 nham Manning 2D dugc ldy khong
thay d6i theo d6 sau ngap nhung hé s6 nham Manning 1D duogc tinh phy thudc
vao ban kinh thuy luc R:

n=n, [1 + a(R - 1)] (2)

trong d6 no — hé so nham & R = 1m; o — hé so, duoc xac dinh bang hi¢u chinh
(cung vadi no).

Trong khi d6, d6i v6i md hinh MIKE FLOOD, ca h¢ s6 nhim Manning 1D Ian
2D dugc xem la khong thay d6i theo do sau, du phan mém cho phép.

O md hinh F28, budc thoi gian tinh dugc chon 1a dt=2,4s dé dam bao tinh 6n
dinh ctia mé hinh. Néu khong c6 cong ngam, budc thoi gian tinh ¢ thé 1iy 16n
hon va la 6,0s. Vi budce thoi gian 2,4s, thoi gian mo phong mot tran 1i kéo dai
9 — 15 ngay vao khoang 6 - 8 gio trén may PC véi 161 17 — 3,4GHz. Trong khi
d6 m6 hinh MIKE FLOOD c6 budc thoi gian tinh 1a dt=5,0s va thoi gian mo
phong mot trén 1 vao khoang 12 gi¢ trén may PC véi 161 17 — 3,5GHz. Nhu
vay, mac du so lugng phan tur it hon va c6 budc thoi gian tinh 16n hon, MIKE
FOLOOD van mat nhiéu thoi gian may tinh hon so voi F28. Piéu nay co
nguyén nhan cht yéu & giai thuat két ndi cac mé hinh 1D va 2D.

3. Két qua tinh va ban luan



Hai mo6 hinh da dugc st dung tinh todn mé phdng 4 tran lii x4y ra trong cac
nam 1999, 2007, 2009 va 2010. Cac tran lii ndy co6 tan suat tuong tng 1a 3%,
5%, 11% va 65%. Két qua tinh dién bién muyc nuée li béng 2 md hinh d3 duoc
so sanh v6i s6 liéu do tai 8 tram thuy van trén hé thong song nay 1a Thanh My,
Hoi khach, Ai nghia va Cam 18 (thudc song Vu gia) va Nong son, Giao thuy,
Cau lau va Hoi an (trén séng Thu bdn) (hinh 5). Vi tri cc tram thity vin duoc
chi ra trén hinh 3. N6 cho thay két qua tinh ctia ca 2 mo hinh kha phu hop véi
két qua do, mic du két qua tinh bang mé hinh F28 c6 vé khép véi s liéu do
hon. Tuy nhién diéu nay c6 1& chi don thuan 13 do mé hinh F28 da duoc hiéu
chinh 6t hon.
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Hinh 5. Dién bién myc nudc i trén cac song Vu gia va Thu bdn cac nim
1999, 2007, 2009 va 2010 (dudng lien: F28; duong dut doan: MIKE FLOOD;
symbols: s0 li¢u do)

Béng B.2 1a két qua tinh myc nudc dinh 1ii va sai sb tai cac tram do. Sai s6 nay
ciing dugc trinh bay trén hinh 6. Sai s6 tuyét ddi trung binh ctia myc nudc dinh
il tai 8 tram do tinh bang F28 13 0,29m con tinh bang MIKE FLOOD 14 0,49m.
Xem hinh 6 ta co thé thiy sai s6 ctia mo hinh F28 kha can bang (gia tri trung



binh cta sai s6 1 -0,03m). Trong khi d6 sai s6 ciia mé hinh MIKE FLOOD
thién 1éch vé& phia 4m véi gia tri trung binh 13 -0,40cm. Diéu niy c6 nghia 1a
cao trinh dinh 14 tinh bang mé hinh MIKE FLOOD c¢6 xu hudng thip hon thyc
do kha nhiéu. Ciing nhu di dugc néi bén trén, diéu nay 1a do mo hinh F28 da
duoc hiéu chinh tot hon.

Bang B.2 Muc nudc dinh 1ii va sai s6 tinh todn

T Muc nuoc dinh 1t (m) Sai 86 (m)
ram
) Nam | Thuc MIKE MIKE
d :
° do | 2 | FLoop | ™8 | rLooD

Thanh | 1999 | 23.79 | 23.35 | 23.61 | -044 | -0.18
My | 2007 | 23.84 | 23.84 | 24.11 0.00 0.27
2009 | 27.10 | 26.00 | 2620 | -1.10 | -0.90
2010 | 19.30 | 18.70 | 19.70 | -0.60 0.40
Hoi | 1999 | 17.82 | 17.53 | 17.10 | -029 | -0.72
Khach | 2007 | 17.67 | 17.63 | 1727 | -0.04 | -0.40
2009 | 18.50 | 18.90 | 18.80 | 0.40 0.30
2010 | 14.60 | 1430 | 1420 | -030 | -0.40
Ai 1999 | 1027 | 10.32 | 9.87 0.05 -0.40
nghia | 2007 | 10.36 | 10.33 | 10.00 | -0.03 -0.36
2009 | 10.77 | 10.50 | 1022 | -0.27 | -0.55
2010 | 8.97 | 9.29 8.78 0.32 -0.19
CimLé | 1999 | 4.28 | 4.02 360 | -0.26 | -0.68
2007 | 3.98 | 3.83 3.92 | -0.15 -0.06
2009 | 3.16 | 3.69 3.34 0.53 0.18
2010 | 1.67 | 2.56 1.19 0.89 -0.48
Nong | 1999 | 17.70 | 18.18 | 17.02 | 0.48 -0.68
Son | 2007 | 18.65 | 18.75| 17.62 | 0.10 -1.03
2009 | 17.70 | 17.60 | 16.80 | -0.10 | -0.90
2010 | 16.50 | 16.90 | 16.40 | 0.40 -0.10
Giao | 1999 | 9.39 | 9.63 8.54 0.24 -0.85
Thay | 2007 | 9.60 | 9.68 9.05 0.08 -0.55
2009 | 9.75 | 9.71 877 | -0.04 | -0.98
2010 | 8.49 | 8.80 8.06 0.31 -0.43
Cau | 1999 | 5.23 | 4.96 4.63 027 | -0.60
Lau | 2007 | 539 | 4.93 4.43 -0.46 | -0.96
2009 | 5.29 | 4.85 451 044 | -0.78
2010 | 4.04 | 4.12 3.71 0.08 -0.33
Hoi An | 1999 | 3.21 | 3.38 2.98 0.17 -0.23
2007 | 3.28 | 3.32 2.85 0.04 -0.43
2009 | 3.20 | 2.98 3.15 022 | -0.05
2010 | 2.20 | 2.10 2.41 -0.10 0.21
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Hinh 6. Sai sd tinh toan cao trinh dinh 1i
(4 Ot twong tmg 4 nam 1999, 2007, 2009 va 2010)

Hinh 7 12 phan bd ngap 1i trén ha luu song Vu gia — Thu bdn vao thoi gian dinh
lii ndm 2009. Ta c6 thé thdy két qua tinh ctia 2 mo hinh khong khac nhau nhiéu
va ciing kha tuong dong véi sb liéu quan trac boi Dai Khi twong Thuy vin
Trung Trung bo.

a) Mo hinh F28 b) Mo hinh MIKE FLOOD
trac .
Hinh 7. B9 ngdp trén tam gidc chau Vu gia — Thu bon trong 14 nam 2009

b) Quan

Mot két qua tinh dang quan tdm con lai 1a dong 1a chd duong giao thong. Hinh
7 truong van toc cuia dong Il tran qua duong QL1 tai khu vye Hoa chéu (phia



béc song Qua Giang) trong thoi gian dinh 1i 2007. Thoi gian nay phia Bac QL1
chua san 14p va nudc 1i da tran QL1. Vé tong thé, két qua tinh trudng van toc
bang 2 mé hinh kha gong nhau. Tuy nhién chi tiét dong chay sat ngay dudng
c6 khac biét nhidu. M6 hinh MIKE FLOOD di khong tinh dugc véan toc sat
duong ¢ noi nude chua tran. Ngoai ra, mo hinh F28 cho thiy duoc dong chay
trong cong ngdm bang ngang dudng. Du vén tdc nay kha 16n, ¢6 thé 1én toi 4 —
5m/s, nhung do luu lwgng nho nén khéng c6 nhidu tac dong téi dong chay tong
thé. Tuy nhién dong chay nay s& 1a c6 y nghia ¢ giai doan dau 1ii, khi nudc chua
tran qua trén mat duong.
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a) F28 b) MIKE FLOOD

Hinh 7. Hinh 4nh dong 1i chay tran qua QL1 tai Hoa chau trong i1 2007.

4. KET LUAN

Céc két qua tinh toan va phan tich bén trén cho phép két luan trong bai toan mo
phong lii trén ddng bang, phan mém F28 va MIKE FLOOD ¢ tinh ning twong
duong nhau. Trong trudng hop md phong lii bang mé hinh tich hop 1D2D, F28
c6 mot chit loi thé vé téc do tinh. Do phan mé hinh 2D cta F28 cho phép dua
thém vao cac cong trinh nén néu tinh toan quan tim nhiéu hon t6i anh hudng
ctia duong giao thong téi lan truyén 1ii thi F28 s& ¢6 uu thé hon.
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COMPARATIVE STUDY OF F28 AND MIKE FLOOD IN THE CASE OF FLOOD
SIMULATION IN VU GIA —- THU BON RIVER SYSTEM

Abstract: Flood flow in Vu gia — Thu bon river system was simulated using two 1D2D
integrated models created by F28 and MIKE FLOOD. By calculating and comparing between
calculation results and measured data of floods in 1999, 2007, 2009 and 2010 the capacity of
two softwares was clarified.





