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NGHIEN CUU UNG DUNG MO HINH MIKE 21FM TiNH
TOAN BIEN HINH LONG DAN SONG HONG POAN TU CAU
VINH TUY PEN TRUONG BAN YEN SO

Pham Thi Hoa', Nguyén Kién Diing?
ICong ty xay dung nha va do thi Vién Pong
*Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Tém tit

Song Hong dong vai tro quan trong trong sinh hoat doi song ciing nhw trong san
xudt ciia cac khu viee ngi va ngoai thanh cua thanh pho Ha Noi. Tuy nhién hi¢n nay vigc
khai théc cat trén séng Hong, nhat la khai thac ¢ cac doan song dang la van dé nan gzaz
gay anh hu*o’ng khong nhé tGi chat heong long dan séng Hong Bai bdo nay tdp trung vao
viéc nghzen curu ung dung mo hinh toan MIKE 21FM nham xac dinh duoc pham vi va vi
tri cac khu vuec bai boi, khu viee x6i 16 long Song trong diéu kién hién trang va khai thac
cdt tir cac bai boi véi quy mé khdc nhau. Kez‘ qua nghién cuu theo hai kich ban cho thay
toan bo dogn song mo phong c6 nhitng bién dong dia hinh lom ¢ 2 khu vuc ha luu cau
Vinh Tuy va tai khu vuc cong Xuan Quan. Tai khu vuc cong Xudn Quan qud trinh boi
lang manh tai phza bo phaz c6 thé cho phép khai thac cat voi quy mo dudi 250 m’/ngay.

Néu xem xét ca ndm kha néng khai théc cat c6 thé & mirc 1000 - 3000 m’/ngay.

Tiur khoa: Mo hinh toan; Hinh thai.
Abstract

Applying MIKE 21 FM model in calculating channel deformation of Red river
section from Vinh Tuy bridge to Yen So shooting ground

Red river plays an importantrole in people s daily life and manufacturing activities
in Ha Noi. However, at present, sand exploitation activities in Red river, especially in
the study area from Vinh Tuy bridge to Yen So shooting ground has been affecting the
stability of Red river. This research focused on applying MIKE 21FM model to identify
the range and position of the sandbars and erosion areas in the current situation and
two different scenarios of sand exploitation activities. The research results of two
scenarios show that there are significant channel deformation in downstream of Vinh
Tuy bridge and in Xuan Quan area. Severe sedimentation occurs at the right bank of
Xuan Quan area. Sand exploitation capacity can reach up to 250 m’ per day in the low
flow season and everage 1000 - 3000 m? per day in the whole year:

Keywords: Modelling; Morphology.
1. Pit van dé

Hinh thai dong séng la san pham
cia qua trinh tuong tac gilra dong chay

dong cua dong chay, dia chét, khai thac
cat soi long song dén qua trinh dién bién
hinh thai long song con chua nhi¢u. Pac

va long dan, voi yéu t6 trung gian la cac
qua trinh van chuyen va phan b bun cat
trong song Néu mot trong nhirng yeu t6
trén thay d01 thi s€ gy hi¢u ing lam thay
dbi cac yéu tb khac. Nguyen nhan co ban
gdy nén sy thay d6i vé hinh thai long song
chinh 12 do mat can bang bun cat.

Cho dé’n nay, nhitng nghién ciru
mang tinh két hop gitta viéc danh gia tac

44

biét & Viét Nam, Viéc khai thac cat khong
cd quy hoach, khong dung k¥ thuat da
dugc chi ra 1a mot trong nhirg nguyén
nhan chinh gy gia tang sat 10, bdi ling
va lam bién d6i dong chay, bun cat cua
doan song ngay cang dién bién phuc tap
hon. Chinh vi vy néu nhu viéc khai thac
cat ¢ cac doan song dugc thuc hién trén
co sO khoa hoc, tuan theo cac quy luat
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vé hinh thai, ché do thiy dong luc, bun
cat cua doan song, thi vi¢c khai thac cat
s€ dugc thuc hién nhu la mot giai phap
nao vét két hop dé cai tao long dan, gitp
diéu hoa dong chay, diéu chinh hop 1y ty
1€ phan chia luu lugng, bun cat gifta cac
nhanh nham 6n dinh doan song.

V6i tinh cip thiét cia thuc tién
vé yéu cau chinh tri dé 6n dinh cac doan
song, cling nhu nhu cau vé khai thac cat dé
phuc vu cac nganh kinh té xa hoi. Nghién
ctru da str dung mé hinh MIKE 21FM de
tinh toan blen hinh long dan song Hong
doan tur cau Vinh Tuy dén truong ban Yén
S6. Két qua nghién ctru sé& 1a co s khoa
hoc cho viéc xac dinh dugc dién bién hinh
thai 10ng séng trong cac diéu kién thiy
luc, khai thac cat cua doan song, hodc cac
giai phap chinh tri nham diéu hoa dong
chay, 6n dinh long dan cho doan song.

2. Tong quan vé md hinh MIKE 21 FM

2.1. Xudt xw va cau truc cua mo hinh

Mo hinh MIKE 21 Flow Model (MIKE
21FM) 1a mé hinh thay Iyc hai chiéu thudc
ho phan mém MIKE, duoc xay dung va phat
trién boi Vién Thuay luc Pan Mach (DHI) tir
cudi nhitng nam 90. M6 hinh MIKE 21FM
da c6 mat tai Viét Nam vao thang 11 nam
2005 qua con dudng chuyén giao cong nghé
gitta DHI va Vién Quy hoach Thuy Loi.
MIKE 21 12 mét phan mém k¥ thuét chuyén
dung do Vién Thuy lyc Pan Mach (DHI)
xdy dung va phat trién, duoc tng dung dé
mod phong cac bién dong 2 chiéu ctia muc
nude va dong chay trong hd, cira séng, vinh,
khu vire ven va ngoai bién [3].

Mo hinh MIKE 21FM duogc xay dung
va két hop cac ky thuat mo hinh méi st
dung cach tiép can ludi phi ciu tric (ludi
tam giac). Ky thuat nay da va dang dugc
phat trién cho cac ing dung lién quan dén
moi truong cua song, khu vuc ven bién,
dai dwong va tran lii trong dat lién.

MIKE 21FM bao gdm cic modul sau:

Modul thuy luc (HD);
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Modul truyén tai (ST);

Modul sinh thai (EL).

Modul thuy lyc la thanh phan quan
trong nhat trong toan ket céu ciia mo hinh
MIKE 21FM, cung cap cac dic trung co
béan vé thuy dong lwc cho modul truyén tai
va modul sinh thai. [4]

2.2. 80 liéu dau vao cho mé hinh
MIKE 21FM

a) Sb liéu dia hinh: Ban dd dia hinh
1:500 duoc sb héa va 53 mat cat ngang,
trong d6 doan tu cau Vinh Tuy dén truong
ban Yén So c¢6 16 mit cat duge do dac
nam 2012.

b) SO liéu thuy vin: Luu lu’ong tai
tram thuy van Ha N¢i, Hung Yén va myuc
nudc tai cong Xuan Quan.

¢) S6 liéu khi trong: Mua, bdc hoi va gié
(huong va do lon) tai tram khi tuong Lang.

2.3. Kha ndng ciia mo hinh

V6i nhitng vu diém vé viée tao ludi
linh hoat va nhiing co s¢ khoa hoc cua
MIKE 21FM da trinh bay ¢ trén cho thay
mo hinh c6 kha ning tng dung ddi véi
cac bai toan nghién ciru.

Nghién ctru ché do thuy luc tong thé
trén toan doan sdng va chi tiét tai tung
vi tri. Bao gom nhu’ng dac trung vé muc
nude, luu lu’ong, van téc dong chay va
phan bd cua chung theo phuong ngang.
bac biét 1a kha nang tinh toan dong chay
¢ nhimg doan song d6 huéng 16n, thanh
phaq quan trQng trong nghién ctru x01 16
va boi dap bo song.

Tinh toan bién hinh long dan (x6i,
boi 1ong song) va x6i 16 bo song trong
trang thai tu nhién cung nhu cac phuong
an khai thac doan song trong twong lai.

3. Ung dung mé hinh MIKE 21FM
danh gia bién hinh long dan doan song
nghién ciru

3.1. Thiét lip mé hinh MIKE 21FM

Chon tién ich mesh generator (.mdf).

- Chon h¢ quy chiéu UTM, Zone 48.

- Xac dinh gidi han vung tinh toan.

- Xay dyng cac bién thuy luc .

- Tao ludi tinh toan pht hop véi dia hinh.

- Xuét file két qua dia hinh mé phong
tor mesh
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Hinh 1: Luéi tinh todn séng Hong doan nghién civu

3.2. Diéu kién bién

Bién cimg: La hé thong dé bao bo ta
va bo hiru Hong doc doan séng nghién ciru.

Gioi han bién trén (bién hd thuong
luu): Ctra vao ciia mo hinh dat tai vi tri
thuong luu Vinh Tuy. Qua trinh dong
chay tai bién trén duoc iy 1a luu luong
theo thoi gian Q~t tai tram Ha Noi. Tai
day cling st dung bién bun cat cho mo
hinh Sandtransport 13 qua trinh nong do
bun cat theo thoi gian p~t.

Gi61 han bién dudi (bién hé ha luu):
La bién khéng ché myc nude ha luu cia
mién tinh. Bién dudi dugce 14y 13 qua trinh
muc nudc theo thoi toan H~t trich xuit tur
mo hinh 1 chiéu MIKE 11 chay riéng cho
doan tur tram thuy van Ha Noi dén tram
thuy van Hung Yén.

3.3. Cdc thong s6 mé hinh

% Cdc thong sé thity luc

- Hé s6 nham long song theo
Manning (M): Hé sb nham duoc hiéu
chinh va thiét 1ap cho phu hop véi su bién
d6i giita l1ong dan va bai song, véi 10ng
song hé s6 nham tir 30 - 33 m'?/s, trén bii
song tir 20 - 25 m'3/s [1].

- Két qua ciia viéc thiét 1ap ludi
phan bo h¢ s6 nham trén toan mién tinh
toan dugc thé hi¢n ¢ hinh dudi day.

- Budc thoi gian tinh toan: Pé 6n
dinh md hinh thoi gian At can phai ¢6 su
phu hop véi luéi tinh toan, nhan thay voi
At = 30s thi m6 hinh chay on dinh (v61 hé
s0 Cr <0.8).

- Hé s6 nhét rdi theo phwong ngang
Smagorinsky: Phu thudc vao budge ludi
tinh toan va véc to van toc theo phuong
ngang X, y. Dua vao dir kién hi¢n trang
ctua vung nghién ctru, chon hé s6 nhét roi
=0,28 (m%s) [2].

% Théng sé mé hinh vdn chuyén
bun cat

- Duong kinh hat bun cat d
(sediment data): Lay theo sO li¢u phan
tich d, trong nghién ciu trude day cua
Nguyén Ngoc Quynh, duong kinh hat d,
¢ khu vuc doan song Hong qua Ha Noi 1a
d,,=0.2 mm [I]. w

- Budc thoi gian tinh toan van chuyén
bun cat At =30s

- Budc thoi gian tinh toan khuyéch
tan 1a 3 giay.

- Dang vat liéu khong dinh
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- Pic trung vat ly ddi véi vat lidu day

- Do rong (Porosity): 0,67

- Trong luong
density): 2,647 tan/m?>.

- Thong s Shields tiéu chuan: 0,056

riéng (Relative

Hinh 2: Ludi phin bé hé so nhdm thiét lap
trong mé hinh MIKE 21ST
4. Mo phong va danh gia theo cac
kich ban
- Bai b4do dua ra 2 kich ban nghién
ctru chinh gom:

Thoi diém lwu lwong thap nhit mia kiét (a)

Nghién cuu

- Kich ban 1: Hi¢én trang dong chay,
bun cat va long dan

- Kich ban 2: C6 khai thac cét long s6ng

Tur két qua dleu tra do rong thyc té
cua cac bii cat, khoi hIO‘ng khai thac 1 bai
tir 200 - 1000 m3/ngay, gia thiét cac bai
duoc khai thac trong 3 thang mua kho (I -
III) v61 quy mo khai thac nhu sau:

KB2.1: B * h =70 * 70 m d9 sau bai
khai thac h = 4,0 m tuong ung véi tong
khéi lwong khai thac 220 m*/ngay.

KB2.2: B * h =150 * 150 m, d0 sau
bai khai thac h = 4,0 m tuong tng véi
téng khéi lugng khai théc 1000 m’/ngay.

4.1. Két qud tinh todn kich bdn 1

- Thong qua viéc phan tich luu lugng
dong chay, tru’ong lru toc, ndng do bun cat,
dia hinh day song, muc do thay doi day
song tai cac thoi diém khac nhau tai cac vi
tri nghién ciru dé phan tich cac két qua.

- V& luu luong: Thoi ky mua kiét
thuong ¢6 mire Iuu lugng khong 16n chi
tr 600 - 800 m*/s, nho nhat 400 m%/s, 16n
nhat 1300 m?/s, tuy nhién do c6 su tham
gia diéu tiét cap nuGe tudi thoi ky khan
truong tir hd Hoa Binh nén luu lu:ong
dong chay thoi ky nay co sy bién dong &
cac thoi doan 5 - 10 ngay.

Thoi diém lwu lwong cao nhit mia kigt (b)

Hinh 3: Kha ning mang bin cdt vao thoi diém lwu lwong nhé nhit va Ién nhit mua kiét
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Sau 1 thang mua kiét Sau 3 thang mua kiét

Hinh 4: Mirc d¢ x6i, boi long dén doan song sau 1 thing va sau 3 thing mua kiét

4.2. Két qud tinh todn ciia kich bin 2

Vé van chuyén bun cat: Kha ning mang buin cét ctia long song va phan bé trén mat
bang trong cac kich ban KB 2.1 va 2.2 vin ¢6 chung xu thé nhu KB1.

Dia hinh day song va muc do bién dong dia hinh: O kich ban KB 2.1 do quy mo
khai thac nho chi 220 m*/ngay, sau 3 thang mo phong, bai khai thac dugc nang tir -2.4
m 1én -1.0 m. Tuy nhién & kich ban KB 2.2 sau thoi gian 3 thang mo phdng cao trinh

day bai khai thac dugc nang cao chi tir -2.4 m 1én cao trinh -1.6 m.

Thoi diém luu lwgng thip nhit mia kigt Thoi diém luu lwong cao nhit mia kiét
Hinh 5: Khd ning mang bin cdt ciia doan séng vao thoi diém luwu lwong nhé nhit va lon

nhét mia kiét KB 2.1
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ites wniee

Sau 1 thang mua kiét

Nghién cuu

Sau 3 thang mua kiét

Hinh 6: Mic d¢ x6i, béi long dén doan séng sau 1 thang va sau 3 thing mia kigt KB 2.2

- Vé tdc do dong chay: trong thoi
ky ndy su bién dong vé luu luong gay
ra su bién dong vé luu tdc, téc d6 dong
chay trung binh mua tir 0.5 - 0.75 m/s,
trong do thoi ky xa nudce tur ho Hoa B1nh
c6 thé lam toc d6 dong chay tang 1én
tor 0.2 - 0.4 m/s. Hai khu vyc c6 toc do
dong chay thu:ong xuyén cao la khu vuc
thuovng luu céu Thanh Tri va khu vyc
ha luu cong Xuan Quan véi téc do 1on
nhat mua kho 1a 1.22 m/s. Tai khu vyc
cong Xuan Quan do mat cit mé rong, toc
do dong chay gidm nho va phan tan sang
2 bo, tuy nhién dong chu luu van c6 xu

huéng 1éch vé phia dé ta Hong.

- V& van chuyén bun cat: Long dan song
Hong mang lugng bun cat tur thugng ngudn
cong véi su bd sung hoac mat di cua bun cat
trén toan doan dé dat dén can bang. Trong
qua trinh nay da hinh thanh céc khu vuc co
lugng tap trung bun cat lo lung cao. Vao thoi
diém luu lu’orng dong chay thap Q<500 m’/s
02 khu vyc ¢6 10ng song rong 1a cac khu vire
ndng do bun cat lo mg tang cao p tr 1000 -
4400 g/m?, nhiéu kha néng gay boi ling khu
vue, tuy nhién vao thoi diém luu lugng dong
chay tang 1én cac khu vue nay bién mat va
dich chuyén vé phia ha luu.

Khu vyuc bai
khai thac

Hién trang

Sau 3 thang

Hinh 6: Kha néng béi ldp bai khai théc cdt sau 3 thing KB 2.2
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Hinh 8: Bién dpng dia hinh khu vwe bii boi theo KB 2.1

35, 2350237 0

- January T Fetruary ! March !

Hinh 9: Bién dong dia hinh khu vwc bii boi theo KB2.2

s84s00 ssoa0

- Pia hinh d4y séng va mirc d6 bién dong dia hinh: Long din c6 cao trinh thay ddi
16m nhat 1.4 m sau 1 thang va dén 3.6 m sau 3 thang. Ngoai ra, dya vao su bién doi day
song, c6 thé thay dugc o quy luat bién do1 dady song ¢ nhiing doan song cong va song
thang. D061 vo1 nhitng doan song cong, day song bo 10m cd xu thé thap hon so vdi bo
16i, con ddi v6i doan séng thang thi su bién dong 1ong dan it hon.
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5. Két luan va kién nghi

Nghién ctru da tién hanh phan tich
kich ban hi¢n trang dong séng va kich
ban khai thac cat tai bai boi khu vuc Xuén
Quan véi cac quy mo bai khai thac khac
nhau. Ttr d6 xac dinh quy mo6 bai khai thac
hop 1y phu hop véi quy luat x6i bdi va kha
nang mang bun cat cua doan song Theo
két qua tinh toan véi quy mo khai thac
dudi 250 m3/ngay thi su bo sung bun cat
trd lai bai khai thac 14 hoan toan dam bao,
trong khi d6 v6i quy mo 16n hon hodc tur
trén 1000 m*/ngdy kha ning bdi ling tr
lai trong 3 thang mua kit la khong du can
xéc dinh dién bién trong toan nam.

Trong mua can, qua trinh boi x6i 1ong
dan dlen ra trong pham vi nho, véi muirc 46
bién doi (b01 X01) trong khoang 0,30 m va
qué trinh bdi x6i thu:ong Xay ra o nhu’ng
doan song cuc bd doan song cong, vi tri O
béi boi hay ngd ba song. D01 v6i doan song
thang qué trinh dién blen long dan twong
d6i 6n dinh va it bi bién d6i.

Bén canh nhu'ng két qua dat dugrc,
nghlen clru nay con ¢o nhu’ng han che vé
mo hinh trong khai bao cac thong sO bun
cat vi du nhu sy phan b céac 16p tram tich
day song, cac cong trinh ven song, vat
lidu 16p anh huong dén sy van chuyén va

Nghién cuu
x01 16 day song.
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