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Tém tit: Viéc xdy dung cdc cong trinh trén séng, trong do ¢é cau giao théng di anh hwong dén
ché dé thity dong lic va dién bién long dan. Viéc nghién ciru iing dung cdc mé hinh todn hai chiéu
hién nay dé danh gia anh hwong ciia cac cong trinh cau dén dong chay la can thiét. Bdo cdo ndy
xin dé cdp dén két qua nghién civu ting dung mé hinh MIKE21FM va mé hinh EFDC danh gid anh
huong cua cau Thi Nai dén dong chay khu viee dam Thi Nai.

1. Mé dau

Trong nhing nim gan diy, viéc st dung
cong cu mod hinh todn hai chiéu trong nghién
clru giai quyét cac bai toan phirc tap vé thily luc
va hinh thai song da dugc cac chuyén gia trong
va ngoai nudc chu y, trong do chi y téi viéc mo
phong t6i uu hinh dang mit bang tuyén song,
mo phong céc cong trinh trén song nhu ciu,
cong, do d6 két qua tinh toan c6 do tin ciy cao
hon trong viéc nghién ctru dy bao dién bién 1ong
dan. Mot sb mo hinh hién nay dang duoc ding
va cho két qua kha tin cay 14 mo hinh MIKE21C
va mo hinh EFDC.

MIKE 21C duoc xdy dung va phét trién boi
vién Thuy luc Pan Mach (Danish Hydraulic
Institute — DHI), 1a b phan mém dung dé mo
phong dong chay tu do, van chuyén bun cat,
chat lugng nudc va song trong song, ho, cla
song, bo bién va nhiéu khu vuc dong chay khac.
MIKE21C, FM la m6 duyn hinh thanh vé sau do
nhu cau mo phong hinh thai song. MIKE21C
duoc xay dung trén hé¢ toa do ludi cong va
MIKE21FM dugc xay dung trén hé toa do ludi
phi cau trac. M6 hinh gdm 3 mé duyn chinh: mé
duyn tinh thuy lyc, mdé duyn tinh bun cat va mo
duyn hinh thai. Ngoai ra con ¢6 nhiéu mé duyn
nhd mo6 phdéng cac cong trinh song, bai gitia....
Mb hinh MIKE21C/FM dugc xay dung dua trén
viéc giai hé¢ phuong tinh Saint Vernant cho
dong chay 2 chiéu (hudng doc song va hudng
ngang), theo chiéu sau dong chay cac yéu tb
thity lyc va bun cat duoc 1ay trung binh. Viéc
tinh toan dién bién 10ng dan trong soéng can co
su mod phong chinh xac dudng bién, didu d6 doi
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hoi viée sir dung ludi cong hodc ludi phi cdu
tric s& cho két qua chinh xac hon. Ludi cong ¢6
nhimng wu diém vuot tréi hon so véi ludi phi ciu
tric & diém so dd tinh toan nhanh hon, sé diém
luéi it hon, sb diém duoc dinh nghia va luu trix
it hon, tuy nhién khong bam sat duong bo hon
s0 voi lu6i phi ciu tric.

M6 hinh EFDC (Environmental Fluid
Dynamics Code) 1a mot phan mém mé hinh
nudc mit tong hop, co6 kha ning du bao tinh
toan va md phong cac qué trinh dong chay, lan
truyén c6 tinh dén céc qua trinh sinh-dia-hoa
trong song, hd tu nhién, kho nuéc (h6 chtra), cac
ving clra song, ving dit ngdp min hoic ddi
bo...M6 hinh dugc co quan bao vé€ moi truong
My US EPA phat trién tir nhimg nim 1980 va
dén nam 1994 duge cac nha khoa hoc cua vién
khoa hoc bién Virgina tiép tuc xdy dung. Mo
hinh dugc xay dung dua trén cic phuong trinh
dong luc, nguyén tic bao toan khéi lugng va
bao toan thé tich. M6 hinh 12 md hinh da chiéu
2 chiéu, 3 chiéu) nén co kha nang dat d6 chinh
xac cao trong viéc md hinh héa cac hé thong
dam lay, dat ngap nudc; kiém soat dong chay,
cac dong sinh song gan bd va cac qua trinh van
chuyén tram tich. M6 hinh EFDC goém 4 modul
chinh: mo hinh thuy dong luc hoc, m6 hinh chét
lugng nudc, moé hinh van chuyén trAm tich, mé
hinh lan truyén-phan hity cac chat doc trong moi
truong nudc mat. M6 hinh thiy dong luc hoc
EFDC lai gdm 6 modul lan truyén van chuyén,
bao gém: dong luc hoc, mau sdc, nhiét do, do
man...

Vi tinh nang vuot trdi cua hai mo hinh trén,



bao cao nay trinh bay tom tit két qua nghién
ctru tmg dung ca hai mo hinh trén dé danh gia
anh huong ciia cau Thi Nai dén dong chay, trén
co s& do so sanh danh gia kha nang ung dung
cua ca hai m6 hinh nay.

2. Nghién ctru rng dung mé hinh toan hai
chiéu 2-D danh gia anh hwéng cia viéc xay
dung ciu dén dong chay.

2.1. Gidi thiéu chung vé luu vuc séng Kon —
Ha Thanh va khu vue dam Thi Nai

Pam Thi Nai 13 phan ha luu cta luu vic séng
Kone-Ha Thanh, 1a noi toan b nudc cua hé
thong song Kone - Ha Thanh d6 vao trudc khi
thoat ra bién Pong qua clra cang bién Quy
Nhon. Pay 1a khu vye ¢é vi tri chién lugc trong
quy hoach phat trién du lich va kinh té cta Tinh;
1a khu vyc tap trung rat nhiéu cong trinh, trung
tam kinh t&, du lich, chinh trj quan trong, nhu:
T.P Quy Nhon-tht phu cta Tinh, cang bién Quy
Nhon, hé théng qudc 10 1A, duong sit thong
nhit Bic Nam va Qudc 16 19 ndi lién cang bién
Quy Nhon v6i trung tdm ving Bic Tay Nguyén,
khu d6 thi va kinh té m&i Nhon Hoi (ban dao
Phuong Mai). Cau duong Quy Nhon — Nhon
Hoi 1a tuyén duong ndi tir TP. Quy Nhon vuot
qua Pam Thi Nai sang khu d6 thi méi Nhon Hoi
dd lam thay do6i dién mao kinh té ctia ca ving
Quy Nhon Binh Dinh. Theo quy hoach cta Tinh
dén nam 2020 thi noi day s& c6 rat nhidu cac
khu d6 thi, khu cong nghiép va cac khu thuong
mai-du lich 16n dugc xay dung; noi day sé tro
thanh mot canh quan du lich, kién trac do thi
dep ciia mién Trung va tinh Binh Dinh noéi
riéng.

Luu vuc song Kon va séng Ha Thanh nim
trong vung khi hau phia Nam cua vung Trung
Trung B. Vung khi hdu Trung Trung bo bao
gom phan dong Truong Son, trai dai tir phia
Nam déo Hai Van (diy Bach M3) dén phia Bic
déo Cu Méng, (tir 130 dén 160B). Ving khi hau
Trung Trung Bo thé hién mot s nét riéng trong
nhiing dic diém chung cuia khi hau mién Dong
Truong Son. Mua dong ¢ day da bot lanh 16 rét,
vi thong thuong tr phia Nam deéo Hai Van
khong khi cuc déi da hoan toan bién tinh. Cac

khu vuc cuc Nam cua vung (Phu Yén), do
chénh 1éch mua dong so v6i Hué 1én t6i 3-4°C.
Mua cia Binh Dinh phan bd khong déu theo
thoi gian va theo khong gian. Mua 16n tép trung
tai thuong ngudn song Kone voi tong lugng
mua c6 thé dat tir 2600 — 2800 mm. Mua nho
nhat 1a ving déng bang ven bién tir 1600 — 1700
mm. Mua mua cua Binh Pinh chi c6 4 thang tu
thang tir thang IX dén thang XII voi tong lugng
mua chiém tir 70 — 75 % tong lwong mua ctia ca
nam. Mua 16n tdp trung vao 2 thang X, XI
chiém tir 45 — 50% tong luong mwa nim. Do d6
1ii 10n ciing thudng xuat hién vao 2 thang nay.
Mua it mua xudt hién tir thang I dén thang VIII,
ba thang it mua nhat 1a ba thang I, II, III. Trong
thoi ky ndy vao cac thang V, VI thuong xuit
hién mua tiéu méin vé6i lugng mua c6 thé dat tir
95 — 140 mm.

2.2. Thiét ldp mé hinh va két qud tinh todn

a. Cac s6 liéu vao cua mé hinh

+ S6 liéu dia hinh st dung cho mién md hinh
tinh 1a bo sd liéu do dac dia hinh toan b khu
vuc ddm Thi Nai nam 2001, do Cong ty tu van
xday dung Cang-Duong thay (TEDI Port) thuc
hién. Toan bd khu dim voi tong dién tich
khoang 3500ha dugc khao sat voi 1350 diém
do, trong d6 co tap trung vao cac vi tri noi dia
hinh c6 sy bién d6i nhiéu (nhu cac chu luu, lach
sdu va cac bai).

+ Céc s6 liéu vé diéu kién tu nhién cua didm
Thi Nai duoc dua vao md hinh nhu 1a diéu kién
bién bao gom:

+ S6 liéu binh d6 dia hinh dé xéac dinh luéi
tinh toan

+ 86 lidu quan tric myc nudc cia Cong ty tu
van xdy duyng Cang - DPuong thuy do tir
10h/17/8 — 11h/19/8/2001 va 14h/10/10/2001-
15h/12/10/2001 tai 4 tram trong khu vyc nghién
cuu, ky hiéu H1, H2, H3, H4 (xem hinh v§&).

+ S6 lidu do muc nude va luu toc tai cac
TT1, TT2 trong thoi gian trén s€ dugc sir dung
dé hiéu chinh va kiém dinh mé hinh.

+ Céc sb liéu vé muc nudc va luu lugng 1
va thiy triéu c6 tan suit 1%, 5% dugc tinh toan
trén co s&@ mo hinh HEC-HMS va HEC-RAS.
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Vi tri va myc nudc, luu toc cdac tram do khu vue dam Thi Nai phuc vu cho viéc hiéu chinh va kiém
dinh mo hinh

b. Xac 1ap lwéi tinh toan

Trong m6 hinh MIKE21FM, str dung ludi phi
cau trac dé xac 1ap mién Iudi tinh toan ciia mo
hinh. V61 mo6 hinh EFDC, viéc xay dung ludi tinh
toan phirc tap hon. Str dung cong cu DTM Tools dé
xay dung ludi, cong cu nay kha phu hop cho cac
doan song c6 dudng bd bién doi trong ddi déu va
song song. Néu duong bd bién dbi phirc tap thi viée
chinh sira luéi dé dam bao tinh truc giao 1a hét sirc
khé khan. Do d6 co thé xdy dung ludi cong truc
giao trong mo hinh Delf 3D, sau d6 nhap vao trong
md hinh EFDC dé sir dung. Trong mé hinh Delft
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3D ¢ phan mém tién xir Iy RGFGRID dé tao ludi
mot cach twong dbi d& dang, file sb liéu vao can
thiét chi 1a file duong bao mién tinh toan va cac
khu vuc nho trong mién tinh. Céc file dudong bao
nay dugc s6 hoa tir binh do ti 1& 1:10000 khu vic
dam Thi Nai trong phan mém MapInfo. Sau khi tao
luéi va kiém tra do truc giao da dat yéu ciu trong
Delft 3D, nhap ludi nay sang mo6 hinh EFDC ta c6
ludi tinh toan.

Két qua mod phong xac dinh ludi tinh toan,
dia hinh khu vuc Dam Thi Nai theo hai mé hinh
MIKE21FM va EFDC nhu sau:
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Pia hinh khu viee dam Thi Nai nam 2001 mé phong theo hinh MIKE21FM va EFDC

c. Hi¢u chinh va kiém dinh mé hinh

M5 hinh d4 dugc hiéu chinh dé tim ra bo thong
s& v6i chudi s6 liéu thyc do trong mua kho thang
8/2001 do Céng ty tu vin xdy dung Cang - Puong
thiy do dac tai 4 tram quan trac H1,H2,H3,H4
theo dia hinh hién trang khi chwa c6 cau. Véi bd
thong s6 nay duogc kiém dinh cho chudi sb liéu do
dac trong thoi gian mua mua 10/2001. Cac yéu tb
kiém dinh bao gdbm c6 qua trinh muc nude H-t,

Dia hinh dam Thi Hai (nam 2001

phan bd van toc trén mat cit ngang. Do chinh xac
cia két qua kiém dinh mé hinh dwoc danh gia
bang ham muyc tiéu va chi tiéu NASH dé danh gia
sai s6. K&t qua hidu chinh mé hinh cho thdy mé
hinh d3 dwoc hiéu chinh twong déi tdt, cc sai sb
phén 16n nam trong khoang + 10%. Véi két qua
ndy c6 thé dung dé tinh toan danh gia anh huong
cta viéc xay dung cau dén dong chay khu vuc
nghién ctru.
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Céc két qua phan tich cho thdy mo hinh da
dugc thir nghiém va kiém dinh cho két qua tot.
Do cac chudi sb liéu ding trong thir nghiém va
kiém dinh mo hinh duoc quan tric trong thoi
gian ma muc nudc tridu tng voi ky tridu nam
2001 va lii ndim 1997 nén vé nguyén tic mod
hinh méi c6 hi¢u luc cho dai muc nudc nay.
Tuy nhién, & myc nude nay 1a myc nudc tridu
va Il thuong xuét hién tai khu vuc du an nén co
thé ap dung cac thong sb dé xay dung mé hinh
tinh toan dénh gi4 anh hudéng cua cong trinh cu
dén dong chay trén khu vuc.

d. Phan tich két qua tinh toan

Két qua mo phong cua ca hai md hinh cho
thdy, img v6i trudng hop 1ii 11/1997 thi su thay
d6i myc nudc tai cac quan tric trong dam Thi Nai
trong diéu kién co cong trinh cu so v6i khi trong
diéu kién tu nhién chua c6 cong trinh 1a khong
dang ké. Tuy muc nude tai mot s6 vi tr trong didu
kién c6 cong trinh c6 bi dang 1én hay ha xubng
(do anh huéng cua cau), nhung mic do anh
huong 14 rit nho khong dang ké, do chénh muc
nuéce déu nhé hon 0,01m, 16n nhét 1a 0,02m. Vi
truong hop moé phdng cho tran It 1% thi cac thong
sd va diéu kién bién, didu kién ban dau duoc iy
trén co so cia két qua thir nghiém va kiém dinh
md hinh. Két qua mé phong cua ca hai mé hinh
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déu cho thiy, tng véi truong hop 1 tan sudt thiét
ké 1% (dang It 11/1997) thi sy thay d6i muc nudc
tai cac diém trich rat trong diéu kién c6 cong trinh
cau so voi khi trong diéu kién ty nhién chua co
cong trinh 16n nhét vao khoang 0,09m, trung binh
la 0,05m.

Trong khoang thoi gian ddu muyc nudc la
thép khi 1t bat dau 1én, muc nudc tai cac diém
khi c6 cong trinh déu ha thip hon so véi trong
diéu kién tu nhién khi khong co cong trinh. Do
1a do khi muyc nu6c ha thip, d6 sau dong chay
nho, hé sé nham cac 6 luéi lai 16n nén dong
chay hau nhu khéng chay qua duoc cac 6 ludi
nay. Nguoc lai, khi muc nudc 1i da 1én cao
(phan dinh 1d) thi anh huéng cua ciu téi do
dénh ciia muc nuéc 1a kha rd nét, 46 dénh 16n
nhét dat tGi 0, 1m.

Vé trudng phan bd luu tdc, ta thdy khong co
su thay ddi 16n trong diéu kién hién trang khi co
cong trinh cau so voi trong diéu kién ty nhién
khi chua c6 cong trinh. Huong cua cac thanh
phan luu tc theo d6 sau 16p nude (luu toc day,
lwu tde gitta va luu tbe mat) twong ddi dong
nhit, déu co hudng tir hai bén bo vé phia lach
cha luu (lach chi luu ndm léch vé phia Thanh
phé Quy Nhon. Luu tc tap trung chu yéu & cha
luu ctia khu vue ddm Thi Nai.

Truong phan bo luu toc tai thoi diém 5:00 AM 18/08/2001
bang mo hinh MIKE2IFM va mé hinh EFDC
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3. Két ludn va kién nghi

Hién nay, dé danh gid anh hudng cua viéc
xay dung cac cong trinh trén song trong do co
cau giao thong can phai dugc chu trong, vi khi
xay dung céc cong trinh trén song da lam anh
hudng it nhiu dén ché do thuy dong luc va dién
bién long dan. Viéc danh gia dugc dya trén céc

Tai li€éu tham khao

cong cu mod hinh toan hién dai nhu da néu trén.
Tuy nhién két qua ciia mo hinh phu thudc rat
nhiéu vao cac s liéu dau vao ciia mo hinh. Do
d6, dé co duoc két qua chinh xac, can c6 sb lidu
do dac day du va chinh xac. Két qua nghién ctru
trén 1a budc dau dé danh gia kha nang ing dung
ctia mo hinh vao thuc tién.
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Abstracts
APPLIED TWO-DIMENSIONAL MATHEMATICAL MODEL TO VALUATE AFFECTED
OF THE BRIDGE TO HYDRODYNAMIC REGIME IN RIVER

Applied two- dimensional mathematical model to valuate affected of the bridge to hydrodynamic
regime is necessary. This paper presents the results of apply the MIKE21FM model and EFDC
model to valuate affected of the bridge Thi Nai to hydrodynamic regime is necessary.
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