MO HINH MS VA VIEC TINH TRUYEN LU
TREN SONG HONG

NCS. Bao Thanh Thuy
Truong Dai hoc thuy lgi Ha Néi

M6 hinh MS 14 m6t mé hinh thiy luc mang séng tinh chuyén tdi nudc trong
bai todn cAn bang nudc déng bing séng Hong dua trén tu tudng va thuat todn
cia m6 hinh SOGREAH [1]. Ra d¢i vao nhiing nim 60, mé hinh SOGREAH mb
phong chuyén déng nude trén dong bing séng Mekong dudi dang cdc 6 chia cé
mit nude nim ngang tai tdm va trao déi nuée véi nhau qua cdc dip tran gia
dinh. Nh& ky thuat mé phéng nay, bai todn chuyén dong nude trén ving ngap ti
dang hai chiéu dua v& bai todn mdt chiéu. Trén ¥ tudng clia mé hinh SOGREAH
tdc gia da xdy dung lai chuong trinh viét trén ngdon ngit FORTRAN - 77.

I. GIOI THIEU MO HINH SOGREAH
1. Hé phuong trinh chinh

Phuong trinh lién tuc:
A, {t,): dién tich nudc bé mat 6 i , / ‘
T=(n+0)AL(0<0<1) 5 A, (Z). AZ = P (1).At + At.%Qi,k(Zi (1), Zy (r)} (1

Py(1): cudng do mua
T Qu: t6ng luokg dong chay tif cdc & k vao 6 i
Phuong trinh trao déi nuéc gitta hai 6 ik
* Trao d6i kiéu soéng
k- hé s8 nhdm Strickler
Ag-d. tich mat cdt udt gitta hai 6 1, k ' Qi =k.Ay .R¥8.8172 (2)
R - ban kinh thay luc
S- d6 d6c mit nude ndi tdm hai 6 1,k

K(zi k) & Aik r?/3
® (Z;x): ham sic tai nudc D(Zi k) = S 3)

Vax Jax

Ax: khodng cdch gifta tAm hai 6 i,k

Qix: luu hugng nude tif 6 k sang 6 1 Q; . = sign(zk - Zi)- P(Z; 10)- \/Ei( -7l (4)
*, Trao d6i kidu dap:
. Chay tu do ®
, R 3/2
- Chdy ngap Qix = Or (Zk — Zw) Jop = nLb.2g

ax s . . . 1/2 I i
Zw,b-cao trinh, d) rong nguéng tran Qix = ®p(Zi — ZwHZk — Zi) ;oD = 12.b.y2g (5)
1l,12- hé s6 luu lugng
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2. Cong thitc tinh toan

Tit cong thdc (1) xdc dinh cdc thanh phan v& phai:
. Pi(1) dung phép ndi suy trén dudng qud trinh mua,
- Qux (Z(D), Z(0) = 6.Qu™ ' H(1-0). Qi

Tuyén tinh héa luu lugng Q™' ra chudi Taylo va bd qua nhitng dao ham bac
. cao:
" . Z . n
Qi =Qi ank A7, +—9-‘L—.Az,k

oz 0l
0 Néu 1ay 6 = 1 phuong trinh (1) thanh:
Q. " Q. "
Asi (ZL) AZi/At= Pi(‘C) +2 Qi_k +2 Q X AZ]. +2 Qhk
i » k k g7 k  Odx
D6 1a phuong trinh dai s& tuyén tinh déi véi AZ;, AZy.

A7, _ (6)

II. CAU TRUC CHUGNG TRINH MAY TINH

1. Nguyén tic chung

Chia mang séng thanh cdac 6 va ddnh s6 cdc 6 d6. Viéc ddnh s6 cdc 6 ciing
ddi hoi phai c¢6 kinh nghidm sao cho bai todn chi cdn luu trit it nhét, ddng thoi
giam thoi gian tinh dang ké. Tap hgp cdc 6 thanh titng nhém theo nguyén téc:
mbi 6 thuée nhém trung tam (center) j chi c6 thé lién k&t véi cdc 6 cing nhém
hodc véi cac 6 th_ucf)c nhém ding trudc (Preceding) j-1 hodc véi cdc 6 thude nhém
diéng sau (following) j+1.

B Asi OQy, " Ly oQy

Tu (6): AZ;. +Z .1:0 dvtLi:'Pi in J
‘ (6) At < o L ‘ a + ZQ k(7
Tut (7): M. { AZo)+ (Mgl | AZeh+ [M,). 1AZ,}+ (Lo)=0 o (@®)

& day: [M] Ma tran vudng mjxm; cua nhém trung tam.
[M¢]: Ma tran chit nhat mj,; x m; ciia nhém sau.
[M,]: Ma tran chit nhdt m;; x m; cita nhém trude,
{ AZ),{ AZQ {AZ,): 1a cdc véc to cdc bién AZ cin tim clia cdc nhém.
e Phuong trinh (8) viét cho nhém 1:
| [M1]. { AZqy}+ [Mg] { AZgt+ [Mo]. {AZol+ {Ly}=0 9)
Tai bién dudi v?ctd {AZo) 12 mot ham cida vecto {AZq): {AZgl= [Eol. {AZ:)+{F) |
P.tr (9) trd thanh: ' :
[(My]. { AZq)+ [Ma] .( AZgl+ [Mol. {Eal.+{ AZyl+ [Mg] .{Fgl+ {Ly} =0 - (0
" TU (10); [AZy)=[IMT+[MeIB]1 {Ma) [AZg)-[[M1 1+ MBI [Me(Fol+(Ly)1 (11)
trong d6: [By = -[[My]+ [Mol[E.)T"[Ma] va (Fy)=-{[M]+[Mo][E, ]I '[Mol(Fo} (12)
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suy ra: ... .
(AZy) = [Eyl AZo}+ (F)
(AZo} = [Eol AZyh+ (Fol.

Tai bién dudi dat [Eol=0; {Fol= {AZo). C6 [Eol, {Fo) theo (12) c6 thé tinh [E],
[E,), réi [Eg], {Fo)... cho dén nhém trén cung. Tt chudi [E;], {F;} vita tinh dugce va
véi didu kién bién trén ta tinh dugc tat ca cdc {AZ;) theo (13). P4y 1a bai todn -
daﬁg quét hai chidu. Gidi hé nay ta ding thuat gidi khit dudi ma trdn 3 dudng
chéo khot.

2. Cac khéi s6 lidu
+. File s& heu ban dau S& litu muc nudc cho tat cd cac 6 tai thoi diém bit
dau tinh.

+. File s8 liéu qua trinh muc nudc tai cac bién va qua trinh mua.

+. File s6 liéu dia hinh:

. Danh sédch cdc 6, cac nhém, moi quan hé giita cdc 6 14n cAn ( kiéu séng hay
kiéu dap)

. Cde quan hé dia hinh cho tung 6. (Tao File ® ~Z, Asi ~ Z....).

~IiI. MO PHONG CHUYEN BONG NUGC TREN HE THONG SONG HONG
1. SJ dé hinh thdi khu vuc nghién citu
Mbé hinh duoc thi nghiém trén mang séng Héng dén Hung Yén. So d hinh
thai (hinh 1) gdm 5 nhdnh séng: nhanh 1: tit Hoa Binh dén ngi ba Théo - ba
gdm 7 6, n’bénh 2: tit Vu Quang dén ngd ba Lo - Thao goém 10 9; nhdnh 3: ti Yén
Bai dén diém phén luu séng Dudng gom 18 6; nhdnh 4: tir Ha Néi dén Hung Yén
gbm 8 &; nhanh 5: tit ddu s6ng Pudng dén Bén H6 gdém 8 6. Qud trinh muyc nudc
tai Hda Binh, Yén B4i, Vu Quang dugc chon lam bién trén. Qué trinh muc nuéc
Hung Yén va Bén H6 lam bién dudi.

2. K&t qua kiém dinh mé hinh

Mo hinh dugc kiém dinh trong mia 1 1992, chay 500 gig véi bude thoi gian
At = It gior tmsnmass AT 486 hét 25 phit.“Trong ‘qua trinh' thaly, bing © (Z;))
duge hiéu chinh va thi&t lap cho ting 6. Két;qud:;kiém dinh,mé&. hinh;MS cho
thr?{é{) cac s6 liéu tinh toan kha phu h(dp le \ket qua thu’c do tal ,nhu’ng tram thuy
van Trung Ha, Son Tay, Ha N01 Thuang Cat (hmh 2). Chi tidu kiém dmh S/o

duo{c cho trong bang 1. |




Bang 1. Chi tiéu S/c tai mot s§ tram thdy van

SONG TRAM YEU TO KIEM BINH Slo

ba Trung Ha Muc nudc 0,42
Hong Son Tay Muc nuéce 0,48
Hoéng Son Tay Luu lugng 0,49
Héng Ha Néi Muc nudc 0,49
Hong Ha Noi Luu lugng 0,38
Pudng Thugng Céat Muc nudc 0,37
Pudng Thuong Cat Luu lugng 0,35

IV. KET LUAN

Tuy buée ddu cho k&t qua khd quan, nhung mdé hinh MS méi duge thé
nghlem cho mft mang song tuong d6i nhé va trong so dd tinh chua c6 cdc b
rudng ngap nude. Mé hinh can dugc hoan thién ti&p vdi nhiéu s6 lidu kiém dinh
cling mang séng phic tap hon. P4y la nhitng cdng viéc ti€p theo trong bai todn
can bing nuéc ddng bang sdng Hong.

Tai liéu tham khao

1. Jean A. Cunge. Two - dimensional modelling of flood pléins. - Unsteady
flow in open channels, Volume 2, Chapter 17. ‘

2. Nguyén Van Cung, Nguyén Nhu Khué. Dong khéng 6n dinh trong kenh
hd.- NXB Nong thén, 1974.

3. Trinh Quang Hoa. M6 hinh SOGREAH. - Bai gidng chuyén dé cho cédc 16p
cao hoc. ' '
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"~ 'Bién trén Bién trén Bién trén
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Bién dugi Bién duéi

Hinh 1. So d hinh thdi doan séng khu vyc nghién ciu
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L Lidng (m3fs)
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63 a4 128 156 187 218 “249 280 311 342 373 404, 435 468

Hinh 2. Pudng qué trinh luu lugng nude giy
Tram Son Tay - S. Hong trong mua 1d ndm 1992
— Qua trinh thuc do — Qua4 trinh tinh tosn

Gig
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