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Yan dung mé hinh FLAPS
d¢ tinh imgén Iﬁ_vﬂngj ha luu hé Hoa Binh

TS. Luong Tudn Anh, CN. Phan Ngoc Théing
Trung tdm Nghién cttu Thiy vdn va Tai nguyén nudc

_ ai bdo trinh bay mot s6 két qua nghién ciiu dp dung mé hinh FLAPS
” (Flood Control Program) ciia cdc chuyén gia Thuy Dién dé tinh todn

7 truyén 1 viing ha luu cong trinh thily dign Hoa Binh. Két qud nghién

citu budc dau cho thdy mé hinh c6 khd ndng mé phéng t6t qud trinh dong chay li

séng Hong dén miit phdn nhdnh Ha N§i - Thugng Cat.

1. Mé dau

M6 hinh FLAPS (Flood Control
Program) [3] do cdc chuyén gia ciia Pai
hoc Lund, Thuy Dién nghién cifu va
xay dyung véi muc dich la gitp cdc nha
khoa hoc m6t céng cu don gidn nhung
hiéu qui dé ddnh gid khi ning kiém
sodt 1i cda cdc hé théng cong trinh
phong lii. Co cidu cda m6 hinh gdm 3

thanh phin chinh, bao gdm: Ngudn

nudc (Sources), Pudng dan (Routers)
dé chuyén nuéc vad Cdc cong trinh
(Constructions). M6 hinh ¢6 phin giao
dién than thién v6i ngudi st dung. Phan
mém dia dudc GS Laszlo Iitz, chuyén
gia Thuy DPién chuyén giao va hudng
din st dung cho cdc cdn bd clia Trung
tAim . nghién cdu Thiy vidn va Tai
nguyén nudc vao ndm 2002 trong
khudn khé hgp tdc nghién cifu lii quét
song Tuy Loan do t§ chifc SIDA tai trg.
Mo hinh FLAPS cling da dudc dp dung
thanh cong trong viéc mod phdng kiém
sodt 1 clia sdng Hongru (Trung Qudc)
da dugc cong bd nam 1996 [3] .
‘Phudng phdp truyén lii dudc st dung
trong md hinh 12 phuong trinh séng

ddng hoc, thich hgp véi khu vuc nghién
citu ¢6 do dbc tuong ddi 16n, hé thdng
song khong bi phin nhdnh, hdu nhu
khong bi dnh hudng cia nudc vit va
khéng bi tdc dong ctda thdy triéu. Do
dé, viéc van dung mo hinh FLAPS dé6i
v6i khu vyc ha Iuu c¢dng trinh thuy dién
Hoa Binh dén niit phan nhdnh Ha Noi -
Thugng Cat dé tinh todn truyén ld 1a
hoan toan chdp nhin dugc va phuong
phdp xtt 1y so dd tinh, s& liéu 1ong din
va k&t qud md phdng dong chdy sé
dudc trinh bay trong bai bdo nay.

2. M6 hinh FLAPS

a. Cdu triic ciia mé hinh FLAPS

M6 hinh FLAPS bao gém mot phin
mém k&t ndi va diéu khién cdc r6 dun:

- Co sd dit liéu (Databases).

- Thi€t k& hé _thffng.

- Cdc thanh phin cda m6 hinh, gdm:

+ Ngudn : Céc thong tin vé dong
chdy vao hé thdng.

+ Puong dén: Long din (Channel) -
va chuyén nudc (Mover).

+ Céng trinh: Nt (Collector), hd
chita, hd diéu hoa va trit 1ii (Detention
basin).
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b. Mt s6 phuong trinh co ban
1) Phiong trinh séng dong hoc mé td
dong chdy trong long ddn

4,00 _
o o (1)
S, =5; @

Trong d6: - A: dién tich mat cit ugt, m?
- Q: Inu lugng nudc, m3/s
-S,:do doc ddy song
-S§,:d0 ddc cin
Phuong mnh (2) c6 thé viét dudi
dang khic néu dp dung cdng thic
Chezy-Manning:

- Phuong trinh (1) két hop véi phuong
trinh (3), thu duogc [2, 3]:
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Phuong trinh s6ng dong hoc (4) md
td quéd trinh séng ndy sinh do bién ddi
luu lwgng truyén xudi doc theo dong
chdy, do d6 phuong trinh da cho yéu
cau mot diéu kién bién trén va diéu
kién ban ddu 1a Iuu lugng dong chdy 6n
dinh doc.cdc hé thong sdng.

Phuong trinh (4) dudc gidi biang so
dd sai phéan tuyén tinh [2, 3]
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2) Phuong phdp dién todn dong chdy
qua hé chita nide

Dién todn qua hé chita trong mé hinh
FLAPS dugc thyc hién trén cd sé
phuong trinh lugng trit:
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Phuong trinh (7) k&t hgp v6i quan hé
dic trung ctia hd S=f(Z) va Q=f(Z) sé
mod phdng dugc qud trinh dién todn qua
hd chita, ving trit 1di, cham .

3. Cong thiic v dé, dap dugce st dung
dé md phéng dong chay vao khu tri Iii

Mo hinh FLAPS cho phép md ta sy
v3 dap hodc vd dé doc song d€ vao cdc
khu chia 1d, chdm 1d. Coéng thic tinh
dya trén co s& dong chdy qua dap tran
c6 dang sau [3]:
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Trong d6:
WSEL = d6 chénh myc nudc giita

song va khu trit 1d, cham 1 (d6 chénh

¢Ot nuGe thuong va ha luu dap).

- TRHLD = cao d6 ddy clia vé&t va.

- BRWID = d6 rong ctia v&t vd.

- Cl, C2 = Hé s6 Iuu Iugng qua dap
tran, dugc tinh trén cd sd cdc cong thiic
thuc nghiém sau:

C, =1,70%k, C,=135*Z%k

; 0
Trong do: o
k,=1 Kb TWEL-TRHLD _ &7
WSEL-TRHLD ~—
74 _ 3
K =10-278 TWEL —TRHLD 067
' WSEL —TRHLD '

khi TWEL—-TRHLD > 0.67
WSEL-TRHLD

TWEL = muc nudc ha luu dip.
3. K&t qud md phong truyén i cia h¢
théng song Hong
a. S6'lieu va xit Iy 56’ liéu

S6 liéu ddu vao clia md hinh bao
gdm:

- S6 liéu d6 rong long din cia cdc
doan sdng ddc trung:

+ Hoa Binh - Trung Ha (9 doan
song).

+ Yén Bdi - Trung Ha (4 doan song).

+ Vu Quang - Viét Tri (3 doan song).

+ Trung Ha - Viét Tri (2 doan sbng).

+ Viét Tri - Ngad ba séng Hong -
Pudng (10 doan song).

- 86 liéu d6 d6c 1ong din cdc doan
sOng trén tinh theo xu th& ddc ddy cla
long dan (hinh 1 - Séng Pi, hinh 2 -
Séng Thao).

- S6 liéu Iuu lugng dong chiy tai cdc
bién trén 1a 6 liéu dong chdy ngay cac
nam 1969, 1970, 1971 va 1972 [1] tai:

+ Hoa Binh.

+ Yén Bii.

+ Vu Quang.

b. So d6 mé phéng, hiéu chinh va kiém
dinh mé hinh

Sd d6 md phdng qud trinh truyén 1d
hé thong séngha luu hd Hoa Binh biing
mo hinh FLAPS dudc thé hién & hinh 3.

M5 hinh dugc 4p dung d€ mé phdng
4 nam sd liéu ngay 1969-1972. Cic
thdng s6 dugc hiéu chinh 1a thong s6 &
va B.Thong s6 a dugc tinh thdng qua
hé s6 nhdm 14y bing 0,04 va hé s6 S =
0,74. K&t qud mo phdng lii qua mat cit
ki€m tra tai Tram Son T4y dugc thé
hién & bang 1 va cdc hinh 4, 5.

Bédng 1. K&t qud mod phdng dong chdy tai mit cit kiém tra tram Son Tay

Qué trinh dong chay 1969 1970 1971 1972
Dinh 1ii do (m¥/s) 27900 21700 35600 13800
Dinh 1 tinh todn (mY/s) 25742 20519 35566 12746
Sai s6 dinh (%) 7,7 .54 5.8 7,6
Sai s6 téng luong (%) 1,9 1,61 2,66 8,5
. R*(%) 98,81 - 98,39 98,76 96,21

Tu céc s6 liéu trén cho thay 1i 1972
la 10 ¢6 dinh nhd, chi hon 1/3 dinh ld

1971, lai v& trong hé toa d6 gin giéng
" nhau nén s& thay sai s6 16n hon.
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Riéng ndam 1971 c6 phédn 1d sdng
P4y khodng 3000 m3¥s. K&t qia md
phéng 1ii ctia FLAPS chua si dung md
dun phin 1i 12 35566m3/s, vugt 1ii thuc
do 2000 m3/s. K€t qiia nay 1a chap nhin
dudc.

K&t qua md phong cho thdy véi cach
X% 1y & liéu nhu da trinh bay, md hinh

FLAPS hoan toan c¢6 kha ning dp dung
cho viéc phan tich hé théng phong
vakiém sodt 1ii-lut viing ha luu hd Hoa
Binh déng thdi moé hinh c¢6 thé cdnh bdo
muc nudc 10 tai Ha NGi trong trudng
hgp phén 1d, tri 1d hodc chdm ld clda
cdc cong trinh phong chéng lii thugng
lvu cda tram thuy vin Ha N6i.
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Hinh 2. Xu th€ do doc ddy Séng Thao
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Hinh 5. Pudng qud trinh luu lugng tram Son Tay nam 1972 (Qtd - Qtt)

Tai liéu tham khao

1. Nién gidm Thuy vin cdc nim 1969, 1970, 1971 va 1972. Cyc Thuy vin Xuat
bén.

2. Ven Te Chow, David R. Maldment and Larry. W. Mays : Apphed Hydrology
McGraw Hill Book Company (1988).

3. Vivian Caragounis, Laszlo Iritz, Mogens H. Buchwaldt: Manual for the FLAPS
Control Program, Appendix A~ Appendix E. Lund University.

Tap chi Khi tuong thuy van * Thdng 4/2006




