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BAN TOM TAT

Bai bdo nay trinh by so lugc viéc nghién clru va dp dung mot md hinh toan s6 1D vao viéc du bao
bién hinh long dan song ngdi. Sau khi trinh bay phén Iy thuyet md hinh s€ duoc ap dung vao mét doan
song thyc tai mién Trung Viét Nam va phan tich so bo két qua thu dugc. Phan cudi ctia bai bao néu mot

$6 vu nhuge diém cua mo hinh.

ABSTRACT

This paper presents the study and application of an 1D numerical model to the prediction of river
channel morphology. After the theory presentation, the model will be applied to a river in Vietnam center
with some analysis on results obtained. The last of this paper will mention some model strengths and

weaknesses.

1. PAT VAN PE

Bién hinh 1ong dan (bao gdm chuyén tai bun
cét, x61 bdi day song va sat 16 bd song) 1a van dé
muédn thud cia séng ngodi trén khip thé gioi. Pac
biét, sat 16 bo song gdy ra nhirng thiét hai khong
nhitng vé vat chit ma con 1a nhan mang trong
cac khu dan cu, thanh phd ven séng. Do viy,
nghién ctru dy béo bién hinh long dan séng ngdi
12 mot vin dugc nhiéu nha khoa hoc, chuyén
gia, k¥ su trén thé giéi quan tim nghién ctru tir
lau nhim giam thiéu cac tac hai do thién nhién
gdy ra va dy bao cic nguy hiém xay ra trong
tuong lai.

V6i tinh chat phirc tap cta hién twong x6i 10,
ngoai cac cong thirc kinh nghiém, cac nha khoa
hoc tip trung vao hai phuong phap la dung mo
hinh vat 1y va mé hinh toan s6. M6 hinh vat ly
c6 kha ndng mo6 phong nhiing trudong hgp phiic
tap, tuy nhién diéu kién sir dung doi hoi phai c6
phong thi nghiém véi cac thiét bi do chinh xéac
rat ton kém nén phuong phap nay chi c6 thé thuc
hién & céac vién nghién ciru va truong dai hoc
16n. Do vay, phuong phap thiét 1ap va ap dung
cac md hinh toan s duoge su dung rong rai hién
nay.

O Viét Nam, c6 nhiéu nha khoa hoc nghién
ctru vé mo hinh toan s nhu: C6 PGS Nguyén
Nhu Khué voi chuong trinh VRSAP tinh 1i cho
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Poéng Bing Séng Ciru Long, PGS Nguyén Tt
Pic v6i mé hinh TLUC 96, GS Nguyén An
Nién vo6i chuong trinh KODI tinh 1 BPBSCL,
Nguyén Hitu Nhan v6i phin mém tro gitp
HYDROGIS d¢ mé phong lii lut va truyén tai
phan tan vat chat ving ha du hé théng song, ...
Tuy nhién, chua c6 md hinh nao nghién ctru vé
du bao sat 16 by séng va chuyén tai bun cat
trong sdng.

Trén thé gidi, md hinh toan sé dugc
phét trién kha nhiéu. C6 thé ké dén nhitng mo
hinh 1D cua Cunge et al. 1980, Thomas 1982,
Rahuel et al.1989, Wu and Vieira 2002,
nhitng mé hinh 2D va 3D nhu Sheng 1983,
Wang and Adeff 1986, Spasojevic and Holly
1993; Jia and Wang 1999, Wu et al. 2000,
MIKE 21C cua Vién Thuy Loi Pan Mach,...
Hién tai, & Viét Nam mot s6 co quan dang sir
dung phdn mém MIKE 21C dé mé phong dién
bién long song. Pay 1a phan mém kha manh. tuy
nhién gia thanh ctia phan mém nay kha dit nén
kho 6 thé phd bién rong rai.

Trong bai bao nay, mdé hinh toan sb
CCHEID do Wu and Vieira d& xuit nim 2002
vé tinh toan dong chay, chuyén tai bun cat trong
song va sat 16 bd song dugc nghién cuu va ap
dung vao thuc té. Do thiéu sd liéu do dac, van dé
kho khan chung ¢ Viét Nam hién nay, nén mo



hinh chi méi dugc ap dung vao mot doan song
Lai Giang ¢ Binh Dinh.

Mo hinh ndy gém 03 phan : phin tinh toan
dong chady, phan tinh toan chuyén tai bun cat va
bién hinh day long dan va phan tinh toan sat 1
bo.

2. TINH TOAN DONG CHAY
2.1 Phuwong trinh chii dgo

Phuong trinh chi phoi dong chay 1D trong
song 1a hé phuong trinh Saint Venant 1D:
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Trong do:

—  x la bién khong gian,t 13 bién thoi gian.

—  Aladién tich mat cit ngang dong chay.

— Qlaluu luong.

—  hla chiéu sau dong chay.

— S, 1ado doc day.

Bla hé’ sb hiéu c}linh dong lq’(yng do su

phan bo khong déu cua van toc trén mat

cit ngang.

— Sy 1a do dbc thuy lyc. S;=Q|Q|/K>
K=(A*R**)/n 1a mbdul luu lugng

— q la luu luong don vi (tinh trén 1m dai)
cua dong chay bién.

2.2 Phwong trinh sai phan cho tirng doan song
nam giita 2 mat cit:

Trong budc thoi gian At va budc khong gian
AX nam gitta 2 mit cit j va j+1, theo so dd
Preissmann mot ham f bat ky dugc sai phan
theo so d6 sau:
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Trong do:

- ™" va f* 1a cac gia tri twong ung tai thoi
diém t + At vart.

- 0 1a trong s6 6n dinh tinh toan 0.5<0 < 1.

Hé¢ phuong trinh trén dugc giai cung voi cac
diéu kién bién thuong luu va ha luu cia mang
ludi kénh, nhitng chd hop lwu va & nhiing chd cé
cong trinh nhu cong, cau, dap tran trén song.
Phuong phép gii la phuong phap sai phan hiiu
han theo so d6 4n cua Preissman.

3. TINH TOAN CHUYEN TAI BUN CAT
VA BIEN POI PAY
3.1 Phwong trinh tong qudt

Phuong trinh dién ta chuyén tai bun cat 1D 1a
phuong trinh:

oACy) | 00y
ot Ox
Trong do:

- Cyq la néng d6 bun cat trung binh trén
mit cit ngang cua loai c& hat k.

- Qu la luu luong chuyén ti bun cat
thuc cda loai ¢& hat k.

- Qu 1a kha ning chuyén tai bun cat cua
cd hat loai k hay con goi la suat
chuyén tai bun cit ¢ trang thai bio
hoa.

- L, 1a chidu dai thich nghi cua su
chuyén tai bun cat khong cin bang.

- qu la luu lugng bun cat don vi (tinh
trén Im dai vao/ra tir bo.

Phuong trinh trén 1a phuong trinh tong
quat, c¢6 thé ap dung cho bun cat day, lo
limg hodc cho téng luu lwong phu thude vao
cong thirc tinh sudt chuyén tai bun cat va
chiéu dai L.
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Trong mo6 hinh nay khong phan biét giita
bun cat day va bun cat lo lung va xem nhu
d6 1a vat liéu ddy. Qu s& bang tong luong
bun cat day va bun cat lo ling.

Su biéq dang day do c& hat loai K gay ra
dugc quyét dinh boi:
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Irong d('?: p’ 12 do rong cua vat liéu, OA /ot
la toc do bién dang day day cd hat loai K gay
nén.

Hé phuong trinh trén két hop véi cac diéu
kién bién nhu ndng d6 bun cat dau vao cung véi
diéu kién ban dau (cac dac trung cua bun cat, do
rong bun cat day, dir lidu vat lidu bo: d6 rong vat
liéu, luc dinh, géc ma sat). Phuong phap giai 1a
phuong phép sai phan hiru han theo so d6 dang
hién cua Preissman.

3.2 Cdc biéu thirc kinh nghi¢gm dp dung cho
mé hinh chuyén tdi bun cdt

Bon biéu thirc kinh nghiém tinh chuyén tai
bun cat tong cong (bun cat lo ling + bun cat
day) duoc dua vao trong mo hinh chuyén tai bun
cat 1D: Garbrecht et al (1995), Wu et al (2000),
Ackers va White (1973), Engelund va
Hansen(1967). Nguoi sir dung sé€ tuy truong hop
ma chon lya biéu thiic thich hop khi tinh chuyén
tai bun cat.

4. MO HINH SAT LO BO SONG

Day song bi x6i 16 lam chiéu cao bd song
tang 1én va sy x6i 10 gan chan bd 1am cho bo
dbc hon, ca hai qué trinh nay lam cho bd song
tré nén mat 6n dinh. Mot khi tiéu chudn méat 6n
dinh bi vurgt qua thi khéi dat bo song bi trugt va
dinh bo i sau vao dét lién.

4.1 Xdi bo

Téc do x6i 16 ngang bd duge tinh theo cong
thic kinh nghiém cia Arulananden et al (1980)
va dugc st dung trong mo hinh va Darby &
Thorne (1996):

on_rlr-r
oy, \ 7

Trong do:
- dn/dt 1a tde do x6i 16 bo (m/min)
- 1 =yRS 1a g suét cit & chan bo.
- 1. laung suét téi han cho x6i 16 bo.
- 1 tbe do xo6i 16 ban dau duge xac dinh
bol:

)

r = 0.02237, exp (-0.13 1,). (10)
Trong khoang thoi gian At, khoang cach x6i
16 bo theo phuong ngang dugc xac dinh:

dW n+l dW n
AWZ.—{H(?J[ +(1—9)(7Hm (11)
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Khoi lugng x6i 10:
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h, 14 chiu sau cua dong chay tir chan bd
toi bé mat.

Vit liéu tor x61 bo duge xu 1y truc tiép
nhu bun cat chay vao canh suon.

4.2 Xoi day
Tong dién tich bién doi cua ddA, ., da dugce
tinh & mé dul vanchuyén bun cat. Tir d6 ta s&
tinh dwoc d6 bién doi cao d6 cua day long dan
A1/ Basy (13)

4.3 Su trugt bo:
Truot phang dugc thira nhan trong mo hinh
truot b, HE sO an toan:

(14

F, Fqlaluc chéng trugt va luc gy truot :

2 _ .2 12
F,=Wssinf= }/“(M—H}inﬂ(w)
2 tanf  tana
2 2 ]
F = (H,_yd)C+J/S[H —ya _ H” Jcosﬂtanfﬁ (16)
sin 2| tanf tana
Trong d6o: W, Ia trong l}Ic_mg cua khéi dat.
C hé s0 co ket (Kpa)

¢ 1a gbc ma sat.
o : goc nghiéng cua bo
B 1a goc gay truot

1 al H 2
,B_E{tan [F(I_K )tana}+¢ bamn

5. UNG DUNG MO HiNH VAO THUC TE

5.1 Cdc dir ligu diu vao co béin ciia mé hinh
5.1.1 Di liéu dia hinh:

- Mit cit ngang cua song tai cac nit: dugc
xéac dinh tir toa do cia cac diém nat tao nén mat
cit ngang song (toa d0 cia diém bao goém
khoang cach tir mot diém médc bit ky nim & bd
trai va cao do).

- Chiéu dai doan song giita 2 niit

- Hé s6 ma sat cia doan song: ¢o thé khai
bao khéac nhau cho day kénh, bo trai va bo phai.
5.1.2 Dit liéu dong chay:

- Piéu kién dong chay dau vao: theo dang
chudi dong chay theo thoi gian

- Diéu kién dong chay tai bién ha luu : theo
chudi cao d6 cia muc nudc theo thoi gian.

5.1.3 Dit liéu vé bun cdt:
- Céc dac trung cua bun cat




- D ligu bun cat chay vao tai thuong
ngudn : theo chudi luu lugng bun cat chay vao
theo thoi gian.

- Dit liéu vat liéu day: do rong

- Dit liéu vat liéu bo: do rong vat liéu, luc
dinh, goc ma sat.

5.1.4 Cac dir liéu khdc:

- Budc thoi gian

- Chon cdng thirc tinh chuyén tai bun cat va
cac thong sb tuong tng.

5.2 Gioi thiéu vi tri va ngi dung nghién ciru

Trong phan nay, chuong trinh may tinh dugc
ap dung cho mot doan song thuc té 1a song Lai
Giang ¢ Binh Dinh.

5.2.1 Gidi thiéu khdi qudt vé vé vi tri dia Iy
song Lai Giang

- Binh DPinh la mét tinh duyén hai thudc
mién Trung Viét Nam. Luu vuc song Lai Giang
nam & ria phia déng giai Truong Son trai dai ra
dén bién Pong thudc dia phan phia Béc tinh
Binh Pinh duoc gidi han boi:

+ Phia Nam giap huyén Phu My, voi luu
vuc song La Tinh va luu vuc séng Chau Truc.

+ Phia Bic giap tinh Quang Ngii voi luu
vuc song Vé.

+ Phia Tay giap huyén Vinh Thanh véi luu
vuc song Con.

+ Phia Pong giap bién Dong va véi luu vuc
song Xuong.

Séng Lai Giang bit ngudn tir cac diy nui
cao phia Pong day Truong Son céd dinh cao tur
900-1000 m. Séng Lai Giang gém hai nhanh
song lon: song An 3o va song Kim Son:

- Séng An Lio dai khoang 75 km bét ngudn
tir viing nui cao cua day Truong Son. S6ng An
Lao chay theo hudng Bic Tay Béc — Nam Déng
Nam dén Ning An (xd A Tin — Huyén Hoai An)
, chdy theo hudng Tay — Pong va nhdp vai song
Kim Son thanh dong chinh — song Lai Giang .

- Séng Kim Son dai khoang 64km bit
ngudn tir ving nui phia Pong Trudng Son, chay
theo huéng Tdy Nam — Pong Bic dén Lai
Khanh thi nh@p vél song An Lo thanh dong
chinh - song Lai Giang.

Song Lai Giang (dong chinh) dai khoang 18
km tinh tir ngd ba hop luu An Lio- Kim Son dén
ctra song An Dii. Song Lai Giang chay theo
huéng Tay Nam— Pong Béc va d6 ra bién dong
qua ctra An Dii.

5.2.3 Nhén xét két qua

- Nong d6 bun cat & thoi diém ban dau t=0,
& thuong ngudn cao, ha ngudn bé, nhung sau
mot thoi gian, ndng do bun cat & ha luu ting
cao, 16n hon ca & thuong ngudn. Diéu nay phu
hop véi thuc té, boi vi ¢ thoi diém ban dau,
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luong nudce li chua vé dén ha luu nén ha luu ¢6
nong do thap.

- Tai céc vi tri 1a diém cuc dai trén duong
cong dién bién ndng d6 bun cat doc song thi
doan song phia sau sat vi tri d6 day c6 xu hudng
boi lang va ngugc lai.

- Néu doan trudc c6 xu huéng bdi ling thi
doan song phia sau c6 xu hudng bi x6i hoac
nguoc lai (xay ra cap doi mot).

- Tai cac doan song c6 bd dbc ding (
thuong & nhimg doan song cong hoic gin sat
doan song cong), xu thé x6i bd va sat 16 bo ting
cao. Tuy nhién, trong md hinh nay khong xét
dén yéu t6 cong ctia song.

- Mo hinh khong phan biét bo 16i, bo 16m
ma sy x6i bd véi toe do 2 bo khd can bang.

- Su bién d6i day long dén, ngoai phu thude
vao yéu t§ dong chay, con rit phu thudc vao
ndng do bun cat trong song.

- Tai cac mit cit séng co hep, xu hudng sat
16 ting cao (mat cit sb 30).

- Tai céc diém la diém cuc dai cia dd thi
phan b van tdc doc séng co xu hudng xo6i day,
tai cac diém cyc tiéu ddy co xu hudng bdi ling.

6. KET LUAN VA KIEN NGHI

M6 hinh CCHEID la cong cu tét dé mo
phong du bao qua trinh dién bién long song
trong diéu kién hién tai & Viét Nam. Mo hinh
nay c6 nhiéu uu diém: s6 liéu dau vao don gian,
giai bai toan co ké dén cac anh huong cua cac
cong trinh thuy loi trén song nhu ciu, cong, dap
ngin nudc,... co thé ap dung nhidu cong thirc
trong mo hinh gitp ngudi s dung co thé lya
chon cong thire phit hop véi thuc té...

Tuy nhién, mé hinh ciing can dugc bd sung
va cai tién thém, nhat 1 van dé& dong chay khong
6n dinh ¢ ving triéu.

TAI LIEU THAM KHAO

I. Wu W, and Viera A. (2002). “One-
Dimensional Channel Network Model —
Technical Manual”. USA.

2. Trung tdm nghién ctu chinh tri song va
PCTT - Vién KHTL Mién Nam, “B4o cdo
dé tai khao sat 1ap bao céo nghién ciru quy
hoach chinh tri song ving x6i 16 trong diém
cua song Lai Giang”.

3. Trung tdm nghién cGu chinh tri séng va
PCTT - Vién KHTL Mién Nam, “Béo cdo
nghién ciru bién phap phong chéng i luu
vuc song Lai Giang”.



Darby S.E. and Thorne C.R. (1996).
Development and testing of Riverbank
stability analysis . Journal of Hydraulic
Engineering, Vol. 122, No. 8, August.

Chih Ted Yang. Sediment transport theory
and practice. The McGraw-Hill Companies,
Inc.

Biéu d6 tric doc day song An Lao theo thoi gian

1]
&
_ - 1=0
& & =1 t=10h
) t=%67h
N i
= 4|
o
o oooo 20000 20000

L]

Biéu d6 phan bd van toc doc theo song An Lio

theo thoi gian

Yimis)

» e

::-‘ ! ]." ! ——t=1i
2 ; T
i Sl |

o Y e ™ ) —L%‘ ek

gg ‘Eai\;rf-& = '_,:KEL'L, =0
a1 l._g & ] Byt W PR
4 | ——
Ik whisH

20000 30000

Biéu d6 phan b ndng d6 bun cat doc song An

HemyDu C kun 2at

Lio theot
oo0zs
0.0
_ ——t=il
oooE
—E—t=30
0.001 =ik
I
00005 I'CL il t-n?i
edine
i 1.

16

14
124 [T
10 S\

5 AN ]

6 T ——

4

2

0

0 50 100 150 200

443

Mt cit tai ntt 10 theo t

w(m)

——t=1h
B ——1=50 h
N t=100 h
t=167 h
0 5000 10000 15000 20000 25000
L)
Mat cat nit s0 12 theo t
14
12
I 12 - / —_—t=0
\\ =Y =100
j - t=167h
2
0
0 50 100 150 200 250 300 350 400
W(m)
Mat cat nit so 8 theo t
14
BT |
N '*
© ‘
n !
10 » ——t=0h
9 - "‘.‘., vy o L —m—t=100h
8 A t=167h
S r
TY |\ Z[
6
5
4
0 100 200 300 400
Mat cat nit s0 26 theo t
14 ‘
2 \
12 { 1 ( 1=on
I Ly t=100h
6 t=167h
4
N
0
0 100 200 300 400 500




