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. . ABSTRACT

Théong tin chung:

Ngay nhdn bai: 09/09/2022 There are some approaches to researching riverbed evolution and bank

Ngay nhgn bai sira: 12/10/2022 erosion, such as morphology or dynamics. The aim of the paper is to

Ngay duyét dang: 01/12/2022 present a numerical model that combines the calculation of riverbed
evolution and riverbank erosion. The novelty of this study is that the flow

Title: is calculated by the 3D hydrodynamic model, so the frictional stress on

The numerical model combined  the riverbank surface is calculated directly. The process of bed and bank

with simulation of riverbed erosion by flow was calculated using the 3D hydrodynamic model in

evolution and river bank combine with a sediment transport module. The slide of the riverbank was

erosion applied to Dong Nai evaluated by a circular arc stability analysis. The pore pressure used in

river, Rua island stability analysis was calculated by solving the infiltration flow equation.
The model was tested by calculating the evolution of the Dong Nai river

Tir khoa: 5 at Rua island. The calculations showed that the model requires one hour

Dien bien long dan, mé hinh on a PC with an i7 core for computing 3 hours of reality. With such a

toan so, sat lo bo song Cu lao calculation speed, the applicability of the model is quite good.

kia TOM TAT

Keywords: Cé mét s6 cdch tiép cin trong nghién civu boi x6i va sat 16 bor séng nhu

Bed evolution, numerical cdch tié’p cdn hinh thai hodc cach tié’p can dong luc hoc. Muyc tiéu cua bai

model, river erosion, Rua bdo la trinh bay mét mé hinh todn sé két hop tinh todn dién bién long dan

island va sat 16 bo séng. Piém méi trong nghién civu la dong chay dwoc tinh
bang mé hinh thity déng lwc 3D nén img sudt ma sdt trén bé mdt bo song
diege tinh todn truec tiép. M6 phong dién bién xéi day, x6i ngang bo dwoc
tinh todn bang mé hinh dong chay 3D két hop véi mé hinh vn tai bin cat.
Sat I bo bor duege tinh todn bang théng qua phdn tich on dinh cung trueot
tron. Ap hec khe rong sir dung trong phan tich én dinh diweoc tinh todn bang
cdch gidi phwong trinh dong chay tham. Mé hinh dwoc dp dung tinh todn
thir nghiém cho doan séng Pong Nai tai Cit lao Rua. Cdc tinh todn di cho
thdy mé hinh can 1 gio chay trén mdy tinh PC i7 dé tinh todn mé phong
cho 3 gio thiee té. Vi toc do tinh nhue vdy kha nang g dung ciia mé hinh
la kha tot.

1. GIOI THIEU cua thé ky 19-20, phuong phap nghién ctru hinh thai

1a cach tiép can c6 dién nhat dwoc s dung. Véi

Nghién curu boi x6i va sat 16 bo song dén nay da phuong phép ndy, gia céc kich thuéc 1ong din va

¢6 mot s6 cach tiép can duoc sir dung. Nhirng nim
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yéu té dong luc c6 mot mdi quan hé xac dinh nhu
cia Bulle (1926), Lane (1937), Leopold and
Maddock (1953) hay Wolman (1955). Moi su thay
d6i cac yéu td trong quan diém nay déu dan téi gia
tang hoat dong x6i 16 hoac boi ling va long dan s&
dat t6i trang thai 6n dinh chi khi quan hé hinh théai
duogc tai lap. Tuy nhién, cach tiép can nay ton tai 2
han ché co ban: khong cho thdy dugc qua trinh dién
bién bdi x6i va khong phan anh duoc dién bién phirc
tap ctia cu trac dia chat va ché do thay luc.

Ngay nay, cac cach tiép can hién dai va hiéu qua
duoc sir dung. Trong d6, phuong phap tiép can dong
luc hoc duoc st dung rong rai. Theo cac tiép can
nay, su tuong tac luc gitra dong chay va cac hat bun
cat trong 1ong dan chi phéi sy dich chuyén bun cat
va boi x6i 1ong dan. Toan bd qua trinh co hoc bién
hinh long dan ¢6 thé dugc xem nhu 1a mot chu trinh
(Van, 1933) va dugc minh hoa bang Hinh 1.
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Hinh 1. Chu trinh van tai bun cat

Nhu vay, mot nghién ciru hoan chinh s& phai
dugc thuc hién theo so dd logic duoc gidi thigu trén
Hinh 2. Tuy tac gia ma cac tinh toan dong chay, tinh
toan x6i ddy va x6i ngang, tinh toan dong tham & bo
song va phan tich 6n dinh c6 thé duoc thyc hién theo
cac phuong phap, cac so dd, cong thirc khac nhau.
D3 ¢6 nhiéu tac gia nghién ctru bai toan nay (Fu and
Jin, 2009) (Gupta et al., 1989) (GEO-SLOPE
International, Ltd., 2012). Tuy nhién, bai viét chi tap
trung 1am rd vén d¢ tinh toan sat |5 bo.
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Trong phuong phap tiép can dong luc, mot trong
nhiig nghién ctru dau tién vé boi xo6i long dan va
sat 16 bo séng 1a cia Osman and Thorne (1988).
Nghién ciru dugc thuc hién ddi vai song co vat ligu
day két dinh. Osman va Thorne tinh dong chay bang
mo hinh 1D va chi tinh x6i ngang tai chan bo song.
Osman va Thorne ciing khong tinh dong chay tham.
Hé sb an toan chdng truot Fs (Bishop, 1955) duoc
tinh vé6i gia thiét mat phang truot di qua diém chan
bo song.

Ké& thira Osman va Thorne (1988), mot loat cac
nghién ciru cua Jia et al. (2019), Darby and Thorne
(1996), Darby et al. (2007), Rinaldi et al. (2008) va
Luppi et al. (2009) da lam cho phuong phap tinh
toan dién bién 1ong dan tré nén hoan thién hon. Cac
cai tién duoc thuc hién nhu sir dung mé hinh thity
dong 2D thay cho mo hinh 1D dé tinh todn dong
chay, ma sat day va van tai bun cat. Xo6i ngang ciing
duogc tinh khong chi ¢ chan bo séng ma 1a trén toan
bo bé mat b song nho huong thu két qua tinh toan
phan bd (g suét trén chu vi w6t truc tiép bang mo
hinh 2D. Phan tich 6n dinh bo ciing xét dén ap suat
khe rdng thong qua viéc di bd sung thém tinh toan
dong tham tai bo séng va sir dung cac 1y thuyét mat
trugt méi. Truong hop bo séng véi nhiéu lop dat
khac nhau ciing da dwoc xét dén.

Mot nghién ctu khac 18 m6é hinh BSTEM
(Simon et al., 2000) duoc phat trién bai Phong thi
nghiém tram tich qudc gia & Oxford, Hoa Ky. Mo
hinh gém 2 thanh phan 1a module on dinh bd va
module x6i chan. Phan tich 6n dinh bo, BSTEM tinh
toan hé s an toan (FS) cho phép chon 1 trong 3
phuong phap can bang gigi han: 16p ngang, cot doc
va cét hang (cantilever failure). M6 hinh mé ta 5 16p
dat nam ngang véi cac dic tinh dia ky thuat riéng
biét. V& tinh toan x6i, BSTEM chi tinh x6i ngang
chan bo do dong chay, khong tinh x6i ding. Sau do,
Lai et al. (2014, 2015, 2017) trong mot chudi cac
nghién ciru da cai tién mé hinh BSTEM. Céc cai tién
gom: (i) sir dung md hinh 2D trung binh chiéu sau
SRH-2D dé tinh toan dong chay va x6i theo phuong
dung, két hop véi tinh toan x6i ngang bang BSTEM.
Tuy nhién, phan bd tng suat tiép doc theo thanh bo
song khong tinh dugc bing mo hinh 2D ma phai gia
thiét phan bd tuyén tinh. Ung suit & chan bo dbc tinh
tir m6 hinh 2D con tai mép nudc la khong. Sai s6 do
gia thiét phan b wng suat s& duoc hiéu chinh bang
hé sb xo6i. (ii) Str dung md hinh phan tich 6n dinh bo
don gian hon trong d6 b dwoc gia thiét 1a lui déu
toan bo va sat 16 duoc tinh véi gia thiét goc nghiéng
cuia bo giit nguyén, bang goc nghi cua dat.
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Muc ti€u cua bai bao nay la trinh bay mét mo
hinh ton tich hgp mo6 phong dién bién long dan va
sat |6 bo song trong d6 co xét ddy du cac yéu td nhu
so do ciia Hinh 2. Diém méi trong nghién ciru 1a
dong chay duoc tinh m6 hinh thuy dong luc 3D nén
{rng suat ma sat trén bé mat bo song dugc tinh toan
truc tiép. Ngoai ra, mot cach tiép can khac, cach tiép
can trong d6 6n dinh bo duoc tinh toan bang phuong
phap cung truot tron c6 xét dén ap luc khe rong dugc
tinh toan bang cach giai phuong trinh dong chay
thim ciing dwoc dé xuat va cho phép tinh todn mo
phong dién bién long dan trong thoi gian dai mot
cach hiéu qua. Mo hinh dugc ap dung tinh toan thu
nghiém cho doan song Dong Nai tai Cii lao Rua.

2. MO HINH TOAN

2.1. Mo hinh, dong chay, van tii bun cat va

dién bién béi xoi day

Dong chay va van tai bun cat lo ltrng dugc tinh
toan bang mé hinh 3 chiéu (3D) cua phan mém F28
(Giang, 2011). Trong phan mém nay, cac phuong
trinh co ban duoc viét trong hé toa do bién doi
“sigma” nhu sau:

oD aq,

E+V (q) oo =0 (1)
aq d A ]
3 +V_[gU - DA,V U] +£[qgu _3%} =-gDV, 5+ DF @
o g —we B, (3
at+V[qC HD,V,C]+ {(q w,, IC Daa} o ©
(l_ P)/’c %:(Db - Eb) (4)

Trong do, n — muc nudc; U_[vau ]T — hai
thanh phan van téc cua dong chay trén phuong
ngang; ® — thanh phan van tdc trén phuong thing
dlng “sigma”. q_[qx,qy]T =DUvaq, =Dw,;D-
d séu; Vi, — toan tir vi phan trén mit phing “sigma”;
F — vector ngoai luc; Ay va Ay — do nhét roi; C —
nong do bun cat lo ltng trong cot nuéc; g, = DC;
Wso — van tdc 1ang; z» — cao do day; pc — khéi lugng
riéng hat bun cat; P — hé sb rdng; q, = [qu,qby]T—
vector luu luong don vi cua bun cat day; Dy va Dy

— hé s6 khuéch tan réi; Dy va Ep — suat lang va x6i
Cua bun cat tai day.

Suét x6i, Ep, va 1Eing, Dy, dugc tinh theo Hayter
and Mehta (1986) va Krone (1962).
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Trong do, € - hé s6 x6i; Ty - ¥ng SUt tiép day; e
- ing suit tiép day ngudng x6i; 14 - ng suét tiép day
ngudng bdi. Phuong phap giai cac phuong trinh (1),
(2), (3) va (4) dugc dugc trinh bay trong Giang va
ctv. (2019).

2.2. MO0 hinh xéi ngang bo

7 A

Bo song ban dau Chén b s6n

B song sau xoi \
\—\\

Hinh 3. So' d6 tinh x6i ngang b

Déy song

So d0 tinh toan x6i long song do sy bio mon boi
dong chay dugc thé hién trong Hinh 3. Long song
duogc chia thanh 2 phan 1a day va bo. Diém phéan
cach 2 phan nay chinh 1a nut sat bd cia mo hinh
dong chay va dién bién day. X6i ngang bo duge tinh
toan tuong ty nhu Osman and Thorne (1988) véi
phuong trinh duogc viét dusi dang twong ty phuong
trinh (4) dé ddng nhét dix lisu:

e
a n )

V6i w 1a toa do duong bo (m). Cae ky hicu
khac da dugc chu giai bén trén. Ung suét tiép trén
bé mit mai bo song duge tinh:

; ) Ln(A/ZoJ UW (8)

Trong d6, A 1a khoang cach tir diém tinh trén bo
sOng tdi bién bo séng cua ludi tinh 3D; uy 12 van toc
tai bién bo song; va zo la thong s6 nham cua bo song.
Phuong trinh (7) duoc giai bang phuong phap sai
phan hitu han.

2.3. M hinh dong thim

Vi dic diém hau nhu chi chay trén phuong
vudng goc voi bo sdng nén bai toan dong chay tham
tai bo song duge xem 1a bai toan 2 chiéu va so do
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cua bai toan duoc mo ta trén Hinh 4. Tinh toan duoc
tuc hién cho tang chira nude bao hoa.

H — G
Ting khong biio hoa

Ting bio hoa

Hinh 4. So' d6 bai toan dong thim tai bo séng

Trong tang bao hoa, dong chay thim duge mé ta
boi phuong trinh theo (Harr, 1962):

i[kﬁ}ﬁ(kﬁ}o 9)

OX\_ oX oz\ oz

Cung véi céc diéu kién bién:

— Bién khong thim ABC:

u, = —kFH n, H nz} =0 (10)
OX oz

— Biéncotap AF: H = f,(t) (11)

— Biéncotap CD: H = f,(t) (12)

— Bién mat ri nuéc DE: H =72 (13)

— Bién mit bdo hoa EF: H =5 (14)

Sya—n—w+ua—n =R, (15)

ot OX

Trong d6, H - cot ap thAm (H =z + p/y )i k-hé
sb tham; 7 - cao d6 Mt bdo hoa; U, W — hai thanh
phan van toc tham (u; = -k dH/ox, ); Rg — bo cap
nude trén mat bao hoa; Sy — hé sé nha nuéc trong
lyc. D di chuyén 1én va xuong theo myc nude song.
Trong khi do, diém E di chuyén Ién va xudng trén
mai bo song DEG. Trong mét s6 thoi diém, dieém E
c6 thé trung véi diém D roi sau d6 hai diém nay lai
tach ra. Mat bao hoa EF cling thay d6i theo thoi gian.

Phuong trinh (9) cung véi cac diéu kién bién
(10) — (15) duogc giai theo phuong phap phan tu hitu
han Phuong phap cho phép thyc hién tinh toan trong
dicu kién duong bién cua micn tinh thay doi, phu
hop cho tinh toan dién bién x6i 16 bo.

2.4. Phan tinh 6n dinh bo

Dé phan tinh 6n dinh bd song, Phuong phap
cung truot tron cua Fellenius dwoc chon sir dung dé
phan tich 6n dinh bo séng. Theo phuong phéap nay,
cho mot cung trugt gia dinh vai ban kinh R va tam
& toa do (Xo, Zo), khdi dit nam trén cung truot dugc
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s& duoc chia thanh cac cot doc (Hinh 5). Gia thiét bo
qua luc ma sat gitra cac cot va xem hé sb an toan 1a
gidng nhau ddi véi tit ca cac cot, hé s6 an toan chdng
truot cua khdi dit bén trén cung truot duoc tinh:

Z{C.h + [G cos, — B, + PCOS(ﬁi -0, )]tg(p}

Fs=1 > lesing —psin(s 0] (16)

Trong d6, G la trong luong cot dat (G=y,hb);
P la 4p lyc thuy tinh tai mat coa cot dat (
P=y.(n—2,)0,/cos B neun>z,);Pyladap luc
khe rdng trén mit day cot dét ( P, = p,l;); vs1a dung

trong tu nhién cua dat; C va ¢ 13 luc két dinh don vi
va goc ndi ma sat cia dét trén mat truot (theo dinh
luat Coulomb); R 1a ban kinh cung trugt; bj va h; la
bé rong va chidu cao cua cot dat; 1 1a cao do mat
nudc ty do; zpi 14 cao d6 mat trén cua cot dat; pyi 1a
ap suat khe rdng tai day cua cot dat; 6; va pi 1a goc
nghiéng cuia mat day va mit trén cua cot dat.

(e, 20)

pZe

/
F Heo—

Hinh 5. So' d6 tinh 6n dinh cung truot

Ap suét khe rdng 1a két qua tinh ciia mé hinh
dong tham tai bo song. Mot giai thuat 1a xac dinh vi
tri tdm va ban kinh cung trugt c6 hé sb an toan nho
nhét ciing duoc phat trién. Chi tiét vé giai thuat co
thé tham khao trong tai liéu Giang (2020).

2.5. Tinh toan sat |&

Sat & b song s& xay ra tai cung truot nguy hiém
nhét khi hé sb an toan FS nhé hon gia tri t6i han la
1, theo Tokaldany and Samadi (2007) va Osman and
Thorne (1988). Khébi dit bd séng sau khi truot
xudng s& nam lai tai chan bd song (xem Hinh 6).

Didy sOng sau sat lor

Hinh 6. So' dd tinh tosn sat |6
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Hinh dang khéi dat sau khi truot xubng day song
khong c¢b dinh va rit khé xac dinh. Trong nghién ctiu
nay, khoi dat sau khi truot xudng day dwoc gia thiét
1a c6 bé mat phang va nghiéng mot goc a so véi
phuong ngang. Vi tri ciia bé mat day song sau sat o
dugc xac dinh tir diéu Kién can bang dién tich khoi
dat truot xudng va khbi dat nam tai chan bo song.

2.6. Tich hop cac modules tinh toan

Pé tao thanh mot chuong trinh may tinh thng
nhét, cac module tinh toan s& dwoc tich hop theo so
d6 Hinh 2. Tuy nhién, khi tinh toan dong chay, bién
hinh long dan trong thoi gian dai s& tiéu ton rat nhiéu
tai nguyén va thoi gian chay may. Vi vay, mét cach
tinh khac duoc thyc hién nhung van dam bao tinh
logic va phu hop trong tinh toan dién bién long dan.

Tinh toan dién bién long din va sat 16 bd duoc
tach lam 2 giai doan. Giai doan 1, céc tinh toan dé
xac dinh tdc d6 bdi x6i day va tdc do bao mon bd
song badi dong chay duoc thuc hién. Giai doan 2,
dién bién day va bo theo thoi gian dwoc tinh toan.
Tbc dd x6i ¢6 thé duge nhan 1én n 1an dé tang tdc do
tinh. Chuong trinh tinh toan cua giai doan 2 c6 so
dd duoc trinh bay trén Hinh 7. Bé dam bao do chinh
xéc, bién d6i day va bo song phai 1a nho dé khong
anh huong dang ké toi dong chay va quy luat boi xoi
day va bao mon bo.

| The do xdi < n | | Duang bir ban diu |
h 4
[ Xacdinhlididinhyi |
Bhicu kién bién mye nude
v—bl Xoi day va xo01 ngang b |

¥
| Biéu chinh hién dang |

Tinh to4n déng thim

Xde dinh F§

Tinh todn sat kr

| Pidu chinh hidn dang

—

Hinh 7. CAu tric module tinh x6i 16 by

3. TINH TOAN THU NGHIEM VA BAN
LUAN

Mot bai todn thir nghiém dugc tinh toan cho
doan séng Ddng Nai khu vue cu lao Rua. Dir ligu
phuc vu tinh toan tham khao tir két qua nghién ctu
cua Vién Thuy Cong thyc hién nam 2017 (Diing,
2018). Cac dir liéu gdm cac ban d6 dia hinh long
song; s lidu quan tric thuy van; sé liéu khao sat bun
cat.
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3.1. Xay dung mé6 hinh

Tuong Gng véi phuong phap dwoc phat trién
trinh bay & trén, hai mé hinh da dwoc thiét lap: mo
hinh 3D dong chay va tdc do x6i day, tbc do bao
mon bo cho doan song tai Cu lao Rua va mé hinh
din bién bodi xoi, sat 16 long dan cua mit cit ngay
tai ¢6 cu lao. Nghién ctru nay gidi han xem xét chi
duy nhat mot mit cat. Trong truong hop can thiét co
thé xem xét nhiéu mat cat hon va cac mat cét 1a doc
lap véi nhau mot cach tuong doi.

a. M6 hinh 3D dong chay va toc do x6i day,

téc dé bao mon bo

Hinh 8 gigi thi¢u ludi tinh cia m6 hinh 3D doan
song tai cui lao. Trén mat bang doan séng dugc chia
thanh 7.261 phan tu tir gidc. Theo chidu ngang song,
s6 phan tr trén nhanh chinh 14 16 con trén nhanh phu
1a 8. Kich thudc cua cac phan tir khoang 12 — 27 m.
Theo chiéu sau, mo hinh dugc chia thanh 10 16p.
Ludi tinh 14 kha min, dii dé mo phong mot cach chi
tiét cdu trac dong chay va van tai bun cat khu vic
nghién ctru. B¢ lay diéu kién bién, mo hinh 3D dugc
tich hop vao mo hinh 1D2D cua hé thong song Dong
Nai (Giang, 2017) thanh m6 hinh tich hgp 1D2D3D.
Thong s6 ciia mo hinh 1a thong sé nham, duoc hiéu
chinh va trinh bay chi tiét trong Giang va ctv.
(2022).

Hinh 8. Lwéi tinh mé hinh 3D séng Pong Nai
doan Cu lao Rua

Trong “Nghién ctru danh gia hién trang sat 1o dat
¢ Cu Lao Rua (Thanh Hoi) trong thoi gian qua,
nguyén nhén, dy bao va dé xuét giai phap khic
phuc” (Bao céo khoa hoc tong két dé tai cua Vién
Thay Cong) duong kinh hat trung binh (d50) cua 7
trong 10 mau bun cat day 1a 0,3-0,5 mm. Ba mau
khac c6 d50 16n hon. Vi vay trong tinh toan d50
duoc ldy 13 0,5 mm. Tuong ing v6i dudng kinh nay
van téc ling 13 7,22 cm/s.
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Bang 1. Thanh phan hat bun cit day khu vuc (%)
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S6 hiéu miu thi nghiém

Pwong kinh (mm)

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
>10 2.1 10.0 10.6 32.8 18.2 4.8 4.0
5-10 2.0 8.7 0.6 141 10.5 0.3 2.2 1.0 438
2-5 2.7 12.3 5.7 35 136 9.5 1.2 6.5 35 10.8
1-2 54 17.3 10.1 58 134 12.6 48 153 112 176
0.5-1 18.8 14.8 12.9 82 133 9.4 107 158 16.2 154
0.25-0.5 21.3 9.3 15.3 5.0 5.6 6.1 2038 42 157 78
0.1-0.25 7.1 7.4 9.0 23.8 2.3 6.3 9.9 5.7 81 74
<0.1 40.7 202 356 53.7 5.0 274 477 503 443 323

(Nguén: Vién Thiy Céng, 2018)

Béo cdo phan tich cip phéi hat bun cat day cua
Vién Thuy Cong ciing cho thay vat ligu day va bo
song la loai hdn hop (Bang 1). Tuy nhién, do ty Ié
hat két dinh tuong ddi 16n nén theo Van Rijn (1993)
hoac theo Van Ledden et al. (2004), m6 hinh x6i va
bdi trong tinh toan s& phai 1a mé hinh cua vat liéu
két dinh. Cu thé, trong nghién ciru nay, cic cong
thie cua Hayter and Mehta (1986) va Krone (1962)
duoc st dung.

Do két qua khao sat chi co d50, ty trong hat va
d6 rdng, cac thong sb con lai 1a sudt xo6i, (ng suat
ngudng x6i va tng Xuat ngudng boi da phai dugc
xac dinh dya theo nghién ciru caa Kreistenitis et al.
(2007) va Hung et al. (2014). Céac thong s cua vat
lieu nhu sau: dsp=0,5mm; s=2,67; P=0,464;
Ws=7,22.102m/s; £=3,60.10°kg/m?.s; 1.=3,6.10"
2N/m?; 14=2,50.10"2 N/m?2,

b. M6 hinh dién bién boi xéi, sat 16 long dan

Vi tri cia mit cét tinh toan dugc chi ra trén Hinh
8. Long song va ludi tinh dong thAm ciia mé hinh
di&n bién boi xoi, sat 16 1ong dan tai mat cét tinh toan
duoc giGi thiéu trén Hinh 9. Ludi tinh dong thdm
gom 1.384 phan tir tam giac. Theo két qua khao sat
cua Vién Thuy Cong (Diing, 2018) hé sé tham cua
bd 1a k=2,0m/nd; khdi luwgng riéng ty nhién
p=1,878g/cm®;, do rong P=46,4%; gbc ma sat
¢=11°26"; lyc dinh C=0,179kgf/cm?.

TR
e e e I a1
‘uuv‘uvrﬂ'ﬂ'g%"y‘v;#,l

EAAVAVAVAVAVATATS 115,

G
A AT -
O D
iﬁﬁéﬂﬂ" #f‘f Lv%v,ﬁh‘“‘ﬁss“““gss{“&mm

S R R R
T NERRRRRRE

"%ﬁ'ﬁ'ﬁvmm%assssssssssssiiiiaﬂn=s

DOAA AN AR AR R

RN

Hinh 9. Lwéi tinh mé hinh dién bién bdi xéi, sat
16 1ong dan

3.2. Két qua tinh toan
3.2.1. Dong chay

Tir két qua mo phong cua chwong trinh tinh toan,
dong chay & tang mit tai doan song vao lic triéu
xudng dugc trinh bay trong Hinh 10. Ta ¢6 thé thiy
¢6 2 vi tri dong chay xody rat manh, dac biét 1a doan
song phu tai vi tri ¢d rua. Hinh 11 biéu dién truong
van toc trén cac trong khu vic ap dung tinh toan.

Bo ual = s

[Bd phai

[ 20 400 00 800 1000 1200
Hinh 10. Thanh phan van téc tiép tuyén véi mat
cat ngang song tai co Rua

MANG SONG SAI GON - DONG Nl
Dong chay e 225353 ngay 7/ 8/2017
—>  V-1000cmis

Hinh 11. Trudng van toc trén mit thoang tai Cia
lao Rua

a. Ung sudt ma sdt

Ung suat ma sat trén ddy song va trén mai bo
song dugc tinh sau khi cé két qua tinh truong van
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toc. Hinh 12 gidi thigu img sut ma sat trén day song
khi tridu 1én va tridu xudng manh nhét. Cac gia tri
{ing suat ma sat manh nhat cy thé trong truong hop
triéu 1én va xudng dugc trinh bay trong hinh Hinh
13.

Hinh 12. Ung suit ma sat d4y khi dong triéu
Xuong va 1én manh nhat (N/m?)

o o0 <
X -01
0.2

M

06 0s 04 0.3 02 01 oo -01 -0.2

Ung suétma sat (Nim2)

Cao 44 hrang dbi tinh tir mét nudc
5 &
P
e e el

Hinh 13. Ung suét ma sat trén b séng luc triéu
1én va xuéng manh nhét

b. Toc do boi xéi, bao mon long dan

Dién bién bdi x6i day va din bién bao mon bo
song tai mat cét tinh toan trong 1 thang mua 1 va 1
thang mua kiét duoc tinh tir tng suat bé mat. Két
qua tinh ciia 2 mua dugc xu 1y dé cho téc do bdi xo6i
day theo phuong dirng va x6i bo theo phuong ngang
trung binh trong nam. Hinh 14 va Hinh 15 giéi thiéu
cac két qua tinh toan nay.

0

N
£ 20 50 //’ )
N 40 TaE0y S5E0

50 —407;0}\ /—985E-03

/ﬂzssnz
80 —
m ViEm T osEs

20 0 40 50 60 0 8 ) 100 110 120 130 1401
xXm

Hinh 14. Toc dd bdi x6i day (gia tri dwong: bdi;
gia tri am: x6i. Pon vi: m/nd)
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20

15

10 \o\
05 \;\

00
05
10
A5 y\?}

=20
0.00E+00

Caodg (m)

1.00E-04 200E-04 250E-D4  3.00E-04

Téc a6 bao man bé (m/nd)

5.00E-05 1.50E-04

Hinh 15. Téc dd x6i ngang bo sdng tai mit cit
tinh toan
c. Dién bién boi xdi, sat 16 long dan

Sau khi c6 tbc d6 bao mon day va bao mon bd
tai mat cit tinh toan, thong s nay dwoc nhap vao
mo hinh di&n bién bdi x6i, sat 16 1ong din dé du bao
sat 16. Dé ting tbc do tinh toan du béo, téc do bao
mon day va bd duoc nhan 1én 96 1an. V&i bude tinh
cua mo hinh 1a dt=0,25 gio, mic d6 x4i sau mot
budc thoi gian tinh trong duong vai mae do x6i sau
1 ngay.

,,,,,,

s i X=37.47,2= 2854
= =13.290

F:=0.997

B song sau sat 1o

B song trudc sat 16

Bo song ban dau

" 26 v 16

Hinh 16. Sat |6 bo' Cui lao Rua

Sau 321 budc tinh, dudi tic dung bao mon bai
dong chay, trang thai 6n dinh cia bo song da cham
gi6i han nguy hiém, Fs<1 va sat | d4 xay ra. Hinh
16 1a so dd mat cit bo séng trude va sau khi sat 16.

Tinh toan thir nghiém trén may PC véi 15i i7, tc
d6 xung 3,2GHz cho thay téc do tinh toan ciia mé
hinh kha t6t. DSi v6i mé hinh 3D dong chay va toc
d6 x6i day, toc do bao mon bd 1 gio chay méy tinh
toan mod phong duoc 3 gio. BSi voi mo hinh dién
bién bdi xoi, sat 16 1ong dan, dién bién sat l6 b trong
30 ngay duogc tinh trong 12 phut. Véi tée do tinh
toan nay, mé hinh hoan toan c¢6 kha ning 4p dung dé
tinh toan cac bai toan thuc té.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

4. KET LUAN

Bai bao da trinh bay mot mo hinh toan sb két hop
tinh toan dién bién long dan va sat I& bo séng trong
do da tinh toan x6i day, x6i ngang bo va sat 16. X6i
day, x0i ngang bd dugc tinh bang mo hinh dong
chay 3D két hop v6i mo hinh vén tai bun cat. On
dinh bo dugc tinh toan bang phuwong phap cung truot
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