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_ NGHIEN CU'U SU LAN TRUYEN SONG LU TOI HALUU
CONG TRINH TRONG TINH HUONG VO DPAP VOM NAM CHIEN
BANG MO HINH TOAN

Lé Thanh Hung
Trwong dai hoc Thuy loi

Tém tit: Ddp vom Nam Chién trén suéi Chién thuéc huyén Mwong La, tinh Son La, hién nay la
ddp vom mong cong hai chiéu duy nhdt dwoc xdy dung ¢ Viét Nam. Véi chiéu cao dap 135m, néu
ddp vom Nam Chién bi vé sé gdy nhitng hdu qua khén heong cho phia ha heu ddp. Phirong phdp
s6 gidi hé phirong trinh nwéc néng phi tuyén hai chiéu (2D — SWE) dwoc coi la phiwong phdp
hitu hiéu trong mé phong sw lan truyén séng gidn doan. Vi kich ban ddp vom vé tirc thoi, hoan
toan, két qua tinh todn bang mé hinh sé tri bao gom: qud trinh mirc nwéc heu heong, thoi gian i
den, thoi gian dat do sdu lon nhat cac diém nghién curu; ban do ngap lut tai cac thoi diém. Ban
do dia hinh DEM90 lieu viee Ngm Chién dwoc sir dung va su dung cac kich thuoc lwoi khdc nhau
dé khao sat sw phit hop ciia hedi tinh todn mé phong.

Tir khéa: Ddp vom, dong chay lii, phwong phdp sé, kich thwéc ludi.

Summary: Nowadays, Viet Nam has only one an arch dam, namely Nam Chien, constructed in
Chien stream, Muong La district, Son La province. With its height of 135m, a catastrophic
disaster can be appeared on Nam Chien’s downstream if dam collapses. The numerical model
based on the non linear 2D shallow water equations (2D-SWE) is considered as an effective tool
in simulating the dam break flow. Alternative solutions in the scenario of total, instantaeous
dam collapse of Nam Chien arch dam are produced, such as: water depth hydrographs,
discharge hydrographs, arrival time, time to reach maximum water level; flooding map. The
90mx90m DEM map of study area is resolved with difference grid sizes so as to estimate the
influen ce of mesh size on these numerical results.

Key words: Arch dam, flood propagation, numerical model, grid size.

14 135m, chiéu dai tai dinh 273m tao thanh ho
chtra c6 dung tich 154x10°m” trén sudi Chién,
huyén Muong La, tinh Son La.

1. MO PAU

Nhitng nam gan day, van dé& an toan dap la
mot trong nhitng van dé cap thiét cia nganh

thuy loi. Pac biét ¢ nhitng ving nui cao, hd
tich nuwde voi dung tich 1on giy nguy hiém cho
su an toan ddp. Nhirng hu hong cua dap tran
kéo theo nhitng hé luy khon luong do mdt
luong 16n nude dd xudn g hadu véi van tdc rat
16n. Pap vom ho thily dién Nam Chién hién
nay 1a ddp vom bé tong mong cong hai chiéu
duy nhét tai Viét Nam. Chiéu cao d ap lén nhét
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Theo Pham Thi Huong Lan va nnk [1], cac
kich ban v& dap can phai dugc dua ra khi xay
dung hd chira nham chi ra khu vuc thiét hai
phia ha luu dép dé tir d6 co bién phap phong
tranh, giam thiéu. Nhitng nim gin déy, c6 mot
sb nghién ctru vé& v& dap & Viét Nam bang viée
st dung nhitrng mo6 hinh toan thuwong mai nhu:
Mike, HecRas, Telemac, v.v... Trong nghién
ctiru trén, cac tac gid dung mo hinh thuy dong
lyc MIKE11 m6 phong v& dap két hop véi md
hinh MIKE FLOOD dé tinh toan ngip lut ha
du ho Ké Gb. N guyén Cao Pon va nnk [2], lai
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ap dung mo hinh mot chiéu HecRas dé mo
phong su lan truyén séng gian doan cua kich
ban v& dap hd Vuc Mau. Ca hai truong hop
trén, dap cta ho chira la dap dat nén qua trinh
phat trién cta vét v do tran dinh duoc mo ta
xdy ra mot cach tur tir. Bén canh viéc sir dung cac
phan mém c6 sin, viée tu xdy dung cac mo hinh
toan hai chiéu dua trén cac phrong phép sd nhu
sai phan hiru han, phéan tir hitu han hay thé tich
hiru han ciing 1a mot phwong phép pho bién trén
thé gioi nhdm mo phong bai toan v& dap tirc
thoi. Shi va nnk [3], Hou va nnk [4], dung
phuong phép thé tich hitu han mé phong dong
chay do v& dap Malpaset (Phép) bang phurong
phép thé tich hitu han. Ké& qua cua cac phuong
phép sb cta cac nghién ciru ndy nhu ban d6 myc
nuée, luu tdc, qué trinh lru lugng muc nudc
dugce kiém chirng boi cac sb lidu thue do.

Hién nay, phuong phép thé tich hiru han dugc
st dung rong rai trong viéc gidi hé phuong
trinh nuéc ndng do tinh linh hoat va bao toan

hi€u qua. Vi vay, tac gid lya chon phuong
phép thé tich hiru han dang Godunov [5], véi
céc thong lwong duoc xdp xi theo [6] dé giai
hé phuong trinh nwée néng phi tuyén trén ludi
Cartersian. Phuong phap sé nay da dugc mé ta
ky trong [7] va [8]. Trong ndi dung cia bai
béo nay, tng dung mo hinh sé tri dé tinh toan
su lan truyén song lii cho kich ban v& dap vom
Nam Chién, huyén Mudng La, tinh Son La véi
cac kich thudce 6 ludi tinh toan khac nhau.

2. PHUONG PHAP NGHIEN CUU VA
KET QUA

2.1. Thiiy dién Ndgm Chién

Thiy dién Nam Chién ndm trén subi Chién
thuoc huyén Muong La, tinh Son La. Sudi
Chién 13 nhap luu phia bén trai cua song Pa,
phia duéi thuy dién Son La khoang Skm.
Chiéu dai cta subi Chién 1a 20km véi 6 doc
trung binh rat 16n 10,5m/km, 1ong sudi hep véi
bé rong trong khoang 20-35m (hinh 1).

a)

Hinh 1: a) So do cac cong trinh Nam Chién;

Ho chira thiay dién Nam Chién co: chiéu cao
dap 135m, chiéu dai dinh ddp 273m (hinh 2).
Khong giéng nhitng cong trinh thily dién khac
v6i cac t6 may turbine phat dién thwong dit
ngay sau than dép,thiy dién Nam Chién

NAM CHIEN TOPOGRAPHY

b)

b) Pia hinh lvu viec vavi tri diem nghién curu

v6i cong sudt lip may 200MW co nha may &
cao trinh 278m, bén bo tréi cua sudi Chién, dat
cach xa than dap dang gan 10km ndi tir dép
chinh thudc x3 Ngoc Chién vé xa Chiéng Mudn
v6i chiéu cao cot nude 1én téi 638m (hinh 1a).
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Hinh 2: a). Dia hinh long ho;

2.2. Kich ban v& dap

Theo [8], véi dap vom thi kich ban bt lgi
nhit 14 dap v& tac thoi, hoan toan. Néu hd
chtra c6 dung tich 16n, dé don gian c6 thé coi
muyc nudc ban dau trong hd 1a hang sé véi
gia thiét dap vd tirc thoi. Vi véy, trong bai
bdo nay, lay gia thiét 1a dap v& ¢ muc nudce
dang binh thuong 945m ; khong c¢6 dong chay
dén ho, ha luu ¢ diéu kién kho 1am nhiing
diéu kién ban dau va hé s6 nham Manning
duoc lay 12 0,04.

Pé xay dung file dia hinh cua khu vuc
nghién ctru lam s6 liéu dau vao ciia chuong
trinh tinh, ban ¢&6 DEM 90mx90m clia mién
tinh toan cé kich thudce 13000m x14000m bao
gom vung dia hinh long hd va ha luu hd
cha tinh dén vi tri tram thuy dién Nam
Chién duoc thu thap. Kich thuéc cua ludi
tinh toan 1a nhan té quan trong anh huéng téi
d6 chinh xac cua két qua theo phwong phap
s6. Vi vay, ban 46 DEM nay duogc chia nho
thanh céac 6 ludi vuong véi kich thude: 90m ;
50m; 40m; 30m nham danh gia anh huong
cua kich thudc cac 6 luéi dén két qua cua
phuong phap so.

5 vi tri dugc chon ¢ ha luu dép dé nghién
ctru thoi gian lan truyén 1d va qua trinh muc

[ KHOAHOC

| CONG NGHE

b) Ha luu ddp Nam Chién

nudc tai d6 gém: P, (tai ngay sau dap), P,
P;, P, va Ps dugc thé hién trén hinh 1b.

Cac dang két qua cua phwong phap sé mod
phong sy lan truyén séng do v dap duoc md
ta trong bai bao nay gom: qua trinh muc
nudc, luu luong tai cac diém nghién clu;
thoi gian song v& dap truyén téi va thoi gian
dat dén muc nudc 16n nhit tai cac diém
nghién ctru dugc tinh véi cac kich ¢d 6 ludi
khéc nhau; ban dd phan bd dd sdu muc nude
& cac thoi diém khac nhau ng véi céc kich
thudc 6 ludi khac nhau. Nhitng thongtin nay
rat can thiét trong viéc dua ra céc canh béo
cling nhu viéc phac hoa khu vuc an toan cho
vingha luvu hd chua.

Hinh 3a trinh bay két qua tinh thoi gian 1
lan truyén t&i cac diém nghién ciru véi cac
kich thuéc ludi khac nhau: 30m, 40m, 50m
va 90m. RS rang, lwdi min nhat cho két qua
thoi gian lan truyén Ii 16n nhat. Tuy nhién,
thoi gian nho nhét téi cac diém nay lai dat
duoc khi ludi khong phai 1a nho nhat, 50m.
Thoi gian t6i diém P, gan dap véi cac kich
thude ludi khac nhau 1a kha gibng nhau
nhung sy chénh léch thoi gian i dén tai 3
diém quan tric Ps, P4, Ps lai kha nhiéu. Mt
khoang 1600s dé 1i dén diém Ps, vi tri dat
nha may thuy dién Nam Chién. Bén canh do,
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hinh 3b lai m6 ta thoi gian dat d§ sau muc
nudc 16n nhét tai cac vi tri nay twong ung
voi 4 kich c& ludi tinh toan. Khi tinh voi
kich thudc 6 luoi 1a 30m, thoi gian nay la 16n

nhdt so véi 3 kich thude Iudi con lai. Két
qua thu duoc voi 2 kich thudc ludi 40m va
50m kha gidéng nhau. Tai diém Ps, gi4 tri nay
1a2200s (hinh 3b).
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Hinh 3: a) Thoi gian lii dén va b) Thoi gian dat mwe nwée Iom nhdt tai cac diém nghién citu
voi cac kich thwoc lwoi khac nhau.

Hinh 4a trinh bay két qua tinh qua trinh luu
lugng do v& dap tai dép tinh vai ludi 30m. Luu
lugng dinh I 16n nhat dat duoc khoang
110x10°m’/s. Hinh 4b lai chi ra 5 duong qua
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trinh myc nude & 5 diém nghién ciru khi ciing
tinh voi cung kich thude 6 ludi. Gid tri muc
nude 16n nhat tai cac diém P, P, P, va Ps lan
luot 1a: 71,5m; 57,1m; 48,9m; 38,3m.
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Hinh 4: a) Qud trinh luu hrong tai dap;
b) Qud trinh muwc nwde tai 5 diém nghién ciru tinh véi kich thwde heéi Ax xAy = 30m x30m.

Céac hinh 5 va 6 md ta ké& qua phan bd murc
nudc theo phwong phap sé tai cac thoi diém
300s va 1000s tng voi cac kich thude 6 ludi
30m, 40m, 50m, 90m.

O hinh 5, khi thoi gian ngin, chua c¢6 sy khac
biét dang ké vé thoi gian lan truyén song v&

dap tinh véi céc kich thudc 6 ludi nay.
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Hinh 5: Ban do ngdp lut tinh voi cac kich thudc lwdi khdc nhau tai thoi diém t = 300s
a) Ax = 30m; b) Ax =40m; c) Ax =50m;, d) Ax=90m

Hinh 6 irng v6i thoi gian t=1000s, sy khac biét  71,8m. Piéu d6 chi ra réng, do sau muc nudc
nay 1a dangké. Mt khac, ciing ¢ hinh ndy, gia ndy cang giam khi ludi chia cang thd. Vingdo
tri myc nude 1on nhit twong tng véi cac 6 ludi  rong nhat do c6 muc nude ngdp 16n nhat twong
nay lan lwot 1a: 75,66m; 752m; 72,41m; tangvéiludinho nhat 30m.
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Hinh 6: Ban do ngap lut tinh voi cac kich thudc lwoi khac nhau tai thoi diém t = 1000s
a) Ax = 30m; b) Ax =40m; c) Ax =50m; d) Ax=90m

M it khac, két qua ban do ngp lut tinh véi ludi
Ax=40m tai cac thoi diém: 300s, 1000s, 1200s
va 1700s cling dugc thé hién trén hinh 7 nham
mb ta sy lan truyén Id trén lwu vuc theo thoi
gian. Khi t=1700s, 1ii do v& dap lan truyén gan
t6i bién ha luu mién tinh toan.

Két qua tinh do sau muc nuoc, thoi gian lan
truyén lii v6i cac lu6i khac nhau 13 twong doi
gidng nhau. Tuy nhién, & vai diém nghién
ciru cac dai luong nay c6 su khac biét. Kich
thude 6 ludi chia cang min thi két qua s&
cang chinh xac.
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Hinh 7: Ban do ngdp lut tinh voi Ax = 40m:

a)t=300s; b)t=1000s;

3. KET LUAN

Phuong phap s dung dé nghién cru su lan
truyén séng gian doan do tinh hudng v dép
hoan toan, tac thoi caa hd Nam Chién 1a
hoan toan phu hgp. Kich c& 6 ludi tinh toan
1a yéu té quan trong anh huong dén két qua

) t=1200s; d)t=1700s.

tinh toan theo phuong phép nay. Véi 4 loai
kich thudc 6 ludikhac nhau, thoi gian Iii ¢én
va thoi gian dat myc nudc 16n nhat tai cac
diém nghién ciru dugc so sanh v&i nhau cho
thay: kich thudc luéi cing min thoi gian
truyén song s& cang I6n. Bén canh d6 ban db
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ngap lut mo phong tai mot so thoi diém ciing  cang ting thi sy khac biét ndy cang nhiéu.
tinh véi cac kich thude khong gian nay lai  Nghién ctru ciing chi ra rang, véi didu kién
chi ra rang kich thudc 6 ludi nho thi sébng dia hinh phirc tap, ludi cang min s& cho két
v& dép lai lan truyén di chdm nhat. Thoi gian  qua cang chinh xéc.

TAI LIEU THAM KHAO

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

8

Pham Thi Huong Lan, Nguyén Canh Théi, Tran Ngoc Huan (2013). “Nghién ctru anh
huong tinh hudng v& dap hd Ké Go - Ha Tinh dén vungha du”. Tap chi khoa hoc ky thudt
thuy loi va méi trwong, 11, 43-49.

Nguyén Cao Pon, Lé Manh Hung (2013). “M 6 phong qué trinh 1ii do v dap ho chira Vuc
Méu, Nghé An”. Tuyén tdp Hoi nghi Khoa hoc thwong nién nam 2013. ISBN 978-604-82-
0066-4.

Yu.E. Shi; RK. Ray; K.D Nguyen (2013). “A projection method based model with the
exact C—property for shallow water flows over dry and irregular bottom with using
unstructured finite volume technique”. Computers and Fluids, 76, 178-195.

J. Hou, Q. Liang, F. Simons (2013). “A 2D well-balanced shallow flow model for unstructured
grids with novel slope source termtreatment”. Adv. Water Resour., 52, 107-131.

E.F. Toro (2001). “Shock-capturing methods for free-surface shallow flows”, Wiley,
Chichester, U.K.

P.L. Roe. (1981). “Approximate Riemann Solvers, parameter vectors and difference
schemes”. Journal of Computational Physics, 43, 357-372.

Le T.T.H (2014), “2D Numerical modeling of dam break flows with application to case
studies in Vietnam”, Ph.D thesis, University of Brescia, Italia.

Lé Thi Thu Hién (2015), “Ung dung phuong phap s giai bai toan séng gian doan trong
tinh toan thuy luc khi dap bé tong v6”, Tap chi khoa hoc ky thudt thuy loi va moi truong,
50, 88-94.

TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 38 - 2017



