CHU’O’]}IG 6: ,
MO HINH HOA DIEN BIEN BO BIEN

1. Tai sao cAn mo hinh hoéa? Dét Véll” dé
2. Cong cu mo hinh hoa

3. M6 hinh vatly

4, M6 hinh toan dién bién b bién

e Tong quan vé mod hinh

e Hé phuong trinh co ban

e Diéu kién bién

S6 liéu cho m6 hinh
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. Bo bién thay doi, d6i khi khong theo mong mudn do tw nhién &
hoat dong kinh té - xa hoi.

. K§ thuit bo bién st dung cac gidi phap cong trinh hoac phi
cong trinh dé gidi quyét cac van dé co lién quan t&di cac bién doi
khong mong muon.

. Phirong phap m6 hinh héa dwoc stt dung nhw moét cong cu dé
dwa ra cac dw bao vé sw phat trién cia dwong bo theo thoi gian.
Hay néi 1 cdch khac véi 1 t6 hop chon loc cia tw nhién sé c6 1
loai dwong bo dac trueng ma ta ¢6 thé mo hinh héa dwoc cho
hién tai va twong lai.

. M6 hinh con ¢6 thé danh gia dwoc hiéu qua va anh hwéng cta
cong trinh lam thay do6i bo bién trong twong lai.

. Cacloai m6 hinh bao gom (i) M6 hinh vat 1y va (ii) M6 hinh toan
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Cac van dé & bo bién (x6i 1&, ngap lut, 6 nhiém..)
¥
DPanh gia cic giai phap bao vé bo bién

/\

Kinh nghiém Mo hinh hoa

/' \

Mo hinh vat ly MO0 hinh toan

/\

Gidi tich Mo hinh s6

Phu’dng phap kinh nghiém

Dwa vao két qua cac hoat dong thwc tién dé dé xuit nhirng gidi phap han
ché cac anh hwdng xau tdi clra song va ddi bo.
Han ché

o Thiéu tinh hé thong

e Khong kha thi d6i véi hé thong qua phirc tap hoac xem xét van dé qua don
gian

e Riro cao/ quy hoach va giai phap bi chi phdi b&i y kién chi quan.
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Mo hinh vat ly (ti |€)

e MO0 hinh vat Iy gom hai dang: long citng (c6 dinh) va long dong.

e MO0 hinh long cirng mo phong cac hién twong dién ra & b bién ma khong
xét t&i sw bién ddi dia hinh day trong qua trinh mé phong, l1ong dan
dworc coi la c6 dinh trong toan bo théi gian mo phdng.

(Nghién ciru séng, dong chay, phdn nwéc cac nhdnh séng)

Mo hinh long ddng mé phong cac qua trinh dién bién bo bién c6 xét téi
tac dung van chuyén bun cat & ven bo do tac dong ctia séng va dong
chay, long dan ctia mo hinh thay d6i trong qua trinh mo phong.

(Bién d6i mdt cat, dwdorng bo bién tai cdc thoi diém khdc nhau)
V&i dic tinh trén moi mé hinh sé c6 pham vi 4p dung va nghién ctru
riéng, tuy thudc vao tinh nang cua mé hinbh.

Khong gian thwc Ion (d6i khi 1a rat 1on) nén phai dung ti 1é

Trong phong c6 bé s6ng, mang séng; ngoai troi ¢6 bai thi nghiém
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Né&u ché tao m6 hinh bang dung v&i nguyén mau: Mo hinh ti 1é 1:1.

Trwong hop tong quat, ti 1€ vé kich thwécla 1:L.. Hé so tilé L=
L, / L., (nguyén hinh / m hinh).

Thuwec té cac thuy vwee thwong rong va nong nén phai dung hai loai
ti 1é dai: ngang va di'ng. - mo hinh bién dang, L. > h,..

Vi du can nghién ctru séng truyén doc MCN bdi bién c6 chiéu dai L,
= 5000 m; d0 sdu nwéce toi da h, =4 m. Néulay tilé 1:10 thi mo6
hinh phdic6 L, =500 m; va h, = 0.4 m. Ti lé chiéu dirng c6 thé dap
rng duoc, nhwng ti 1€ ngang thi khong phu hop do khong gian
phong thi nghiém qua bé. Khi dé ta c6 thé chon ti 1é ngang 1:100
va ti l1é dirng 1:10 va mo hinh goi la bién dang.

Luwu y hé s6 ti 18 thoi gian t, = VL.. —» anh hudng dén chu ki séng
cian phat sinh trong mang/bé séng.
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Tai sao can st dung cac mo hinh toan ?
Khi bai todn c¢6 qua nhiéu bién phu thudc 1an nhau va ching c6 thé mé phong
bang cac PT todn hoc (cic PT vi phan trong bai toan thuy dong lwc - hinh thai).

Khi gidi dwoc trong cac treong hop don gian = mo hinh giai tich. Trwong hop
khac phai sai phan h6a - m6 hinh so.

Ung dung dé:
e Phat hién cac qui luat

e Duw bdo xu thé phat trién

A s 7 ‘A 2 Ja) A7 ) 7, A TIME RANGE
e Lap cacdu an vé cwra song, bién va doi bo
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Cac loai mo hinh toan

A- MO HINH THUY PONG LU’C HOC

e M0 hinh dong chay (1,2,3D)
e M0 hinh séng
e M6 hinh triéu v.v...
B- MO HINH HINH THAI
e MO0 hinh 1D, 2D, 3D — M6 hinh hinh dwong don (1D)

Phan loai theo muc dich
Mo hinh toan phuc vu thiét ké
Mo hinh toan nghién ctru hinh thai

Nham Du bao dac trung bo bién (dinh lwong)
Mo hinh don gian hay Phirc tap ?
Viéc lwa chon mo hinh can can cit vao
+ Yéu cau ctia viéc mo hinh hod (d6 chi tiét, chinh xac)
+ Tinh nang ciia mé hinh
+ Cac yéu cau khac (so liéu dau vao, phan cirng, kj nang st dung mo hinh...)
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Mo hinh hoa MCN theo ly thuyét dudng don

MO hinh hoa theo ly thuyét dudng phirc

SO DO HOA MAT CAT NGANG GOM 2 DUONG BO

—

S Sx1

ving 2 ving 1

\ 4

SO DO HOA MAT CAT NGANG GOM 3 PUONG BO

«1|m

—p—

S5 Se2

Sx3
[

vung 3 viing 2 L ving1 160




Hé phwong trinh co ban cua ly thuyét dudng don
(Pelnard-Considere, 1956)

Phuong trinh lién tyc bun cat
S dt —(S. +dS_)dt=d dxdy

(Ki hiéu S, thay cho Q, trong hé toa do hinh vé)

d :do day cta lép bén trén noi xay ra sw bién doi

S, : lwong bun cat van chuyén doc bo bién tai vi tri x

S.+dS, : lwong bun cat van chuyén doc b bién tai vi tri x + dx
Can bang bun cat vao, ra va lwong bun cat luy tich:

Ya .
0S +dS
is =Prge gy =Py > P
a.x at = /
Sx"’ﬁz
- y
J ¥
Sx+d8—y=0 /e dx
0x ot
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Phuong trinh chuyén dong

e Biéu dién sy bién do6i bun cat doc bo bién 9S, /0x
e Phuwong trinh chuyén dong c6 dang § =t

e s _(m?3/s)lahang sé bo bién (coastal constant)

» Dung quy ticchudiviphin 55 455 g4

dx O ox
e (GOctao gitra dwong dinh séng tai d6 sau h va dwong bo tirc thoi
tai thoi gian ¢
0y
=@ -

ax HUONG SONG TAI PO SAU h

(gia thiét dy/dx nho, dwong bo

A
gan nhw // dwong co s&) % y
e Nhuw vay:

by
6)( X

dp 9’y =

=— PUONG BO SAU MOT KHOANG THOT GIAN —PUong bd bien ban dau

ax ox*
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Phuvong trinh vi phan

2
T PT c.dong: s = e va hé thire 99 __9Y
I 0x ox’
Ap dung quy tic chubi vi phan cho 4S, /0x ta c6:

9S_ 9S. og oS, 8y
= - — X = S —
ox Jd@ Ox 0x " ox’
Thé vao PT lién tuc ta co: —S_ oy IV q?
" ox’ az
'y dy
Viét duéi dang chuan (PT parabolic): G T 0
X
V&i G: hé so khuéch tan dwong bo (coastline diffusivity) G= SE= QLd
@

Pon vi m?/s, do Ién nho, c& 103 m?/s.

Nghiém sOtri: ¥, =y+G—

https://replit/Bémz/4
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Bai toan mo phong boi tu trudc dap mé han

X4y dung dap mé han nhw hinh vé, danh gia béi lang sau khi xay.

@

biéu kién ban dau:y=0tait=0
biéu kién bién: x=-0 - S _=Q, v&imoit

>x=0 x=0—S =0v&it>0

dap chan sén ay 20
P ? X=0 - —=¢' voit>0
/ 0x
—>Sx:S :X
S A\du’c‘)’ng ba tai thoi dém t:?)(:o Khﬁl’lg phél 56 ShleldS!
Nghiém cua bai toan: y() =g \/ - [ —uﬁf]
Trong do6: u=- i H—LTe'“zdu = erfc(u) (ham bu sai s0)
JaGt Jr

\ , ” 4G '
Vi tri b6i xa nhat 1a tai dap (u = 0): L(t)=max y(t)=¢',|—=2 4 iL \/;
T T

Nhan xét: Hwéng dwong bo & sdt dap thi vuong géc phwong truyén song:

Taiu=0, dy/dx= ¢’
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Bai toan mo phong boi tu trudc dap mé han (2)

Mot sd gia tri ciia 0 = erfc(u) va 1
[exp(—u?) — uB] = F(u) dwoc trinh 09 I\

\ 2 . A? N A 00 t
bay ¢ biéu do bén. o |

Véiu>2560=0va 06 +
[exp(—u?) — u6] < 10* (lwongbdi  2os+
lang nho hon 0.01% d6i véi thé 041
tich boi lang & gan dap pha séng). Zz
T c6 thé di dén két luan rang, 01+

(1 i —

dap pha séng c6 anh hwdng rat
nho t&i doan bo cach n6 khoang
> 5/Gt v phia thwong lwu.

Nhan xét vé pham vi boi:
K.ca'ch OB .
K.ca'ch OC

KeachOAd 5 7 —a43
K.ca'chOC

'

@

25Vm LIy

.65



Trong thwc té boi tu khong xay ra bén ngoai diém A
Dién tich bé mat ciia OCB va OAB:
ocC %2& OAB — &
) d
Do vy, 64% tong lwong boi tich sé dwoc gitr lai & phan dién
tich (OCB) duoc gach chéo trén hinh.

Thoi gian can thiét d€ boi tu bat ddu vwot ra khéi dau dap:

2 2
al d L'd
f, = =0.785=—
40, ¢ O,p
-~ L -
Pap chan séng % N rrrrT—— \\\\
__________________ ey \
_ 7 £ 7 \
o |/ N ——
; S \\)/ H=100%
/
// Pudng bd nguyén thuy
VT T T TV VT YT VT T YV T IV rrYy

" <. R Boi tu va x6i 1& & 2 phia dap véi dang
Boi vwot ra ngoai dau dap: o%n nhr d6i xémg nhau
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Bai toan phat trién clra séng chau tho

V&i bo bién ban diu thang, mot clra séng chay vudng goc véi lwu
lwong bun cat dé ra bién bang Q, bo qua dnh hwdng cla séng. Co thé
coi lwong bun cat nay dwoc chia déu sang 2 bén cira song gay boi.

L biéu kién ban dau:y=0tait=0

biéu kién bién: x =+ - S =0 v&it>0
x=0— S, =%2Qg/2VvGit>0

dy

¥ S, and wave characteristics X = O - — = w' Vé’l t > O
dzeterrmine (0] ax
! aGe
Nghiém cuia bai toan: y(t)=¢'\|— [exp(—uz)—uﬁxlﬂl
JU
R 7 = x N N\ . ~
Vanvoi: y=——— 0 =erfc(u) (ham bu sai s0)

JaGr

Nhung ¢’ dugc ldy theo biéu thire: 5 = arcsin( O )
2Gd

Khoang cach boi 1én nhat bang bao nhiéu?
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Bai toan nuoi bai
V&i bo bién ban dau thang, thwe hién nudi bii véi lwong cat trén mat
bang 13 hinh chir nhat (kich thwéc 2¢ doc bo x Y ngang bd). Hay tinh
dién bién mit bang b bién. http: //bitly/2ugpQXk
] [ : - Diéu kién ban dau: tai t = 0:
y=0voi [x]| >
y=bvdi|x| <

,*' \ biéu kién bién: x =+ - S _=0v&it>0

I % 104 5000 0 5000 %104

Nghiém ctia bai toan: y(t)=

r
2

erf( b )+erf( f+x )
Gt 2\/Gt

véi: erfla ham sai s6 (tra do thi slide ...)
Do ban chat khuéch tan nén ving nuéi bai bi “bet” di.

Vi tri dworng b nhoé ra nhat (it bi bet di nhat) 1a diém gitra ving nudi bai (x=0)
VOl Yinax(t) =7 .



Cac gia thiét cla ly thuyét dwong don

- = T

Hinh dang mat cat ngang c6 dinh
Nang lwgng sinh ra khi songvo
tao thanh dong chay c6 tac dung. .
VCBC

Mit cat ngang bai bién dich huyén
trong gi¢i han cho trwdc (B + h*)
Khong xét téi dong tuan hoan

¢ ven b¢ do cong trinh tao ra

Biéu thi xu thé dién bién dwong
b¢ trong thoi doan dai mot cach
ro rét

Goc duong bo nho

(han ché doéi véi treong hop
dwong bo bién dang nhiéu so véi
duwong cong co s& ban dau).
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Han ché Khac caa ly thuyét dwong don

riéng va&i bai toan dap lién bor
1. Gia thiét géc @’ nhé chwa dung véi thwce té

2. Dwong bo tinh toan phai la dwong bor
thang va c6 gia tri bang (4,43/¢') 1an chiéu
dai cua dap pha séng. Giasw ¢' =10°=0.175

rad va L dap pha song = 1000 m, thi doan bo ‘ '
thang theo gia thiét kéo dai dén 25 km !! Hinh b g e =
3. Gia thiét do ddc ddy bién khong ddi doc  —>——— F — [

dai bo trong su6t qua trinh tinh toan la = DAL SONG VG ’Eitib;"//
khong thwc té vi qua trinh boi do d6c thay —

doi ca phia boi va phia x6i (Hinh a). . ;

4. Cang gan dap mo han lwu téc dong chay

giam dan, nhwng lai xuat hién thanh phan /\
hwdng ngang chay ra ngoai khoi. Hién twong

nay khong dwoc xét t&i (Hinh b). Hinh ¢

5. Chwa xét t&i anh hwdng ciia dong triéu
(Hinh c).

6. Anh hwdng cua cira song?
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Gioi thieu mo hinh GENESIS (1D)

e Tinh toan bién ddi dwong bor do chénh 1éch bun
GENESIS cat van chuyén doc bo’ theo khong gian va thoi gian

e Pham vi tinh toan doc bo : tir 1-300 km
e (Gidi han tinh toan theo khong gian: tir 1-30 nam
e Tinh nang GENESIS:

GENEralized Model for Simulating Shoreline Change ° MO phong VO’l dleu klen Song phU’C hO’p
(bién ddi theo thoi gian)

e Biéudién duwoc mot tap hop cac cong

Oﬁsltl‘°’$ ‘g’a"es Bathym;_t_”c Dz trinh nhiéu chiing loai, xép tuy y bao
5 e N 7 . gom mé han, dé chin séng, tuong bién,
T
3 External Wave Model cac phwong an nudi bai, chuyén cat.
® STWAVE RCPWAVE e C4ac hién twong khic xa s6ng, nhiéu xa
S / ~\ song, truyén qua cong trinh.
- Reference Waves Reference Dephts
= H,T,Z D,
Q T
= - e

Historical Shoreline Structures, BCs, L s - e

Positions

Other Data s -

Breaking Waves Longshore Transport —_— =
H,, T, Z,; Rate Q

Shoreline Change
Ay;
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Distance Offlshore

Purong co sé (baseline) va so do6 hda duvdng bo

7
Trend of Offshore Bottom Contours
Shoreline
i Coordinate
Prgﬁﬁ;bg:iral Project Lateral
Boundary
Shoreline
"—(— Distance Alongshore X
Longshore
Grid Spacing

o —

:
il 2
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Distance Offlshore

%

Phan 6 va cac thanh phan VCBC tai 1 6 lwdi tinh toan

Gated or Pinned-Beach

/ Boundary at Cell Wall 1

Groin, Breakwater Tip, or

End of Seawall at Cell Wall i

Gated or Pinned-Beach
Boundary at Cell Wall N+1

Cell No.

| .
| Nz Shoreline
| o
| I \Ji-1
l I CELL i
| | }\.\y‘ /
! | 777 s ~Ji
| | | T3 T~
| | | | |
I | | || : |
|
! ! 4 ! A | » I ! -
1 2 i-1 i i+ N-1 N X
Ax

Grid Cell Numbers Alongshore

P\O
<
6\6\6‘\0 AX

e
99“0‘
S

; Water Level
Datum

le——? | Distance Offshore y

Distance Alongshore
>
x
[ ——

-
»

QAt

———————— e ]

o

ﬂAx)At
oX
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DISTANCE OFFSHORE

Cac PT co ban trong mo hinh GENESIS

0
8y+ 1 Ql_q _0
ot D,+D_.\ dx

2 : oH
0 =(H Cg)b (al sin2a, —a, cosa, a)
b

o ANGLE OF INCIDENT WAVE
b CREST TO THE X—-AXIS

SHORELINE

. DISTANCE ALONGSHORE %

Han ché cia moé hinh GENESIS

Han ché co ban cia ly thuyét dwong don

Tinh toan sw bién d6i muc nwéce triéu gian tiép
Khong xét t&i song phan xa tir cong trinh

D=

c

K

1

a. =
' 16A(1-n)(1.416)>

K

a 2

>~ 8A(I-n)tan B (1.416)™

\
\ -
D
\
\
\

Mot s6 han ché khi bé tri cong trinh trén mé hinh
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N N N =N A \ ? N \

Yeéu cau chung so lieu dau vao cua mo hinh
Vi tri dwong b (trong 3 thoi diém khdc nhau dé hiéu chinh thong sé & kiém dinh mé hinh)
Chuoi s6 liéu séng (H,T, 0)
Mat cat ngang bai bién va dia hinh day & viing ven b
Puwong kinh bun cat trung vi D¢,
Cac hoat dong dién ra & 1an cin b& bién (céng trinh, nudi bai, khai thac cat, v.v.): vi tri,
thoi gian, dac diém.
Van chuyén bun cét trong khu vue (dong ven bo, dwong VCBC, cAn bang bun cat)
bia chat trong khu vwc (sources & sinks of sediments); phan bé dwong kinh bun cat, xu thé
dién bién dwong bo trong khu vure, hién twong sut lin va hién twong dang 1én ciia MNB.
Muc nwéce (bién db triéu va cao trinh MN so véi cao trinh bo bién)

Cac hién twong thoi tiét bat thwong (séng, nwéc dang, cong trinh hw héng, hién twong 1ap,
m¢& clra bién, dong dat v.v.)

Cac hién twong khac (vung kKhuat séng do anh hwdng dia hinh, dong chdy manh & bo
bién)
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Can bang bun cat va tac dong cla séng, dong chay

1. Xac dinh can bang bun cat trong mién tinh ciia m6 hinh tir tat ca
cac nguon: Mat cat doc bai bién, nuoi bai, nao vét, khai thac cat,
cong trinh chan gitr bun cat (dap, ctra blen) dién bién dwong bor
trong qua khtt, xo6i 10 dun cat, vach bo...

2. Danh gia phan phai bun cat tir cdc ngudn déi véi qua trinh dién
bién doc bor

3. Két hop cac tic dong do sdng va dong triéu gay ra doi véi can
bang bun cat doc bo

Transport from Artificial nourishment ) o
rivers and estuaries, o et o ,Artnfnmal mming
especially during storms,_;,a—g;g;ﬂv.;-ﬁ, A B
S, A o 1’%’:’"".““’“ -%)’3};{%;;_: T
Wind erosion or overwash due P — s ol . |f er o lon anshore transport
to storm surge, andxg) Y 2N T 2 g2 ol out of area

C i into bays & estuaries

Offshore losses

/ during storms
shore transport

after storms

Longshore transport~_

Into system NSW Public Works Department, 1986
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Lya chon chudi s6 liéu dvdng bo,
hiéu chinh thong so va kiém dinh mo hinh

Chon cac vi tri dwong bo trong qua kKhir & cung 1 thoi diém hodc
cung 1 mua trong nam

Xac dinh cac xu thé dién bién duwong bo twong ddi dong nhat
(khong nén hiéu chinh moé hinh trong giai doan x06i 16 dwong bo va
kiém dinh mo hinh trong giai doan dwong bo dwoc boi !)

Nén hiéu chinh thong s6 mo hinh trong thoi doan ngan (tir 3-10
nam)

Nén kiém dinh mo hinh cho th&i doan dai (tir 5-20 nam)
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M& phdng dién bién 2D trén mat bang

E o ot - 1-n
Phan chia 0 lw¢i tinh toan

PTExner dz, __oh_ 1 (dq, 94|
ox dy

Kém thém tinh thuy dong lwc (séng, triéu)
Vi du: m6 hinh XBeach www.xbeach.org

Hinh bén: ban d6 mau biéu dién dia hinh,

day cung v&i vec to van téc dong chay ¢

khi c¢6 cong trinh dé chan séng.

P& dinh lwong bdi x6i ngudi ta con ding ™

ban do “bién doi cao trinh” so v&i ban dau:
Az=z -

bty  Zb(t=0)

1400 -

1200

1000

suo

600

400

200

ol

200

400

X coordinate (m) —

600

O ~ow»» n ! D M A o L ) ¢ NN Wt
W w o » N " 0
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