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1. Mé dau

X6i 16 bd séng va clra song ven bién 1a mot
trong nhitng van dé nghiém trong gay thiét hai rat
16n vé kinh té - xd hoi cling nhu vé méi truong. O
mot s6 doan song Soai Rap (khu vuc phia dong
nam Tp. H6 Chi Minh), téc d6 xo6i 1& bd 1én t6i
trén 10 mét/nam da dugc ghi nhan.

Co ché x6i 16 dudng bo va vat lidu chan b hat
dinh khu vuc bo song va cira song chua duoc hiéu
mdt cach thiu d4o [1]. Nhiéu yéu té anh hudng dén
dac tinh dinh ctia duong bo va vét li¢u chan bo. Vi
vay, nghién ctru co ché x6i 1o dwong bo va vat lidu
chén bo hat dinh khu vyc song Soai Rap dugc thuc
hién dya trén cac khao sat thuc dia, thi nghiém
dong tia ngap, thi nghiém trén mang dan, thi
nghiém trén mé hinh vat 1y 3-D va mo hinh sd.

2. Phuwong phap nghién ciru
2.1. Khdo sat thwc dia va thi nghi¢m dong tia

Nhém nghién ctuu da su dung 12 doan thép,
mdi doan dai 1,5m va danh diu, déng vudng goc
vao 5 vi tri bo song Soai Rap - noi c¢6 kha nang xay
ra x6i 16 manh (hinh 1). Sau mot nam, nhém
nghién ctru 14y miu va kiém tra mic d6 x6i 16 va
dac tinh x6i cta vt li¢u bo va chan bo Soai Rap.

Ung sudt ct t6i han va thanh phan vat liéu cua
cic mau khong nguyén dang dugc phan tich theo
tiéu chudn ASTM va thiét bi thi nghiém dong tia
xién goc (dugc phat trién boi Hansan va cong tac
khac, 2002) [6].

Khoang cach ngang bér (x 50 m)

1 O Vi tri liy miu

] Ving nghién ciu R
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Ehoeang cach doc b (x 50 m)
Hinh 1. Vi tri khdo sat va lay mau
2.2. Thi nghi¢m trong mdng din

Thi nghiém dugc thuc hién trong mang dan co
chiu dai 30m, chiéu cao 2,2m va chiéu rong 1,5m.
Mot day cb dinh bang thép dwoc sir dung dé chia
chidu cao ciia mang dan thanh hai phan. Phin bén
dudi dugc s dung dé tao dong chay tudn hoan.
Phan bén trén dugc st dung dé thi nghiém. Cac
mau thi nghiém vat lidu bo séng va chan bo dugc
dit vao hop chira mau hinh chir nhat c6 kich thuéc:
30cm x 10cm x 6¢m (chiéu dai x chidu rong x
chiéu cao). Cac mau nay dugc dit tai giita mang thi
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nghiém. Hinh 2 minh hoa mat cit cﬁg thi nghiém.
B0 song va chan bd nhan tao c¢6 d9 doc 3:1 (tanf1)
va 1:3 (tanf2) tuong ung.

150 cm

tan 1 =3:1

tan fio = 1:5 [ Mau thi nghiém

Murc nuac

6l gm !

50 cm

fuy

Hinh 2. mé hinh thi nghiém trong mang dan

Van tbc dong chay & gilra mat cét thi nghiém
dugc minh hoa trén hinh 3. Ba quat 16n tao van toc
dong v6 hudng co gia tri tir 0,45 dén 0,6my/s.

Bén cip mau thi nghiém (P1, P2, P3, va P4) ¢6
cling ham lugng sét va ct tron 1an (50% cat va 50%
sét) duge dat vao bo va chan bo nhén tao cia mang
thi nghiém. Ung suét cit t6i han ciia mdi cip miu
dugc do bang thiét bi thi nghiém dong tia ngap
thdng dimg [2]. D6 sdu x4i cia cac mau thi nghiém
dugc do doc theo phia trén va dudi cua hop dung
mau bang thudc do inox (loai thon nho) va tia lazer.

Hinh 3. Van téc dong chay tai vi tri thi nghiém
2.3. Thi nghi¢m trong bé séng - dong chdy

Thi nghiém thyc hién trong bé song - dong chay
duoc minh hoa trén hinh 4. Bai bién mé hinh ¢
dinh c6 d0 dbec 110 duoc thiét 1ap va ctra sdbng mo
hinh dugc dat ¢ giita bai bién. Do dbc day song
khoang 1/100 va bé rong séng khoang 1m. Chiéu
cao song dugc do bang thiét bi do song loai dién
dung trén mat phing c6 xe truot. Song téi duoc tao
boi hé thdng tao song ¢6 chidu cao Scm va 9em Vi
chu ky 1s va 1,2s tuong tng. Goc song tdi 1a 30 do.
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Dong chay cung chiéu va ngugc chidu dbi voi
hudng song duge tao ra bang 4 may bom dat trong
va ngoai bé nudc nho. Van téc cua dong cung
chiéu va nguoc chidu 1a 0,2m/s. Cac mau thi
nghi€ém vo6i ham lugng tron 14n 1a: 40% cat va 60%
sét dugc dat vao vi tri thi nghi€m trong bo va day
song nhan tao.

[ —

Bomra

O Vit doséng
B M thinghiém
* Déng ngeec chidu

Miy tao song

Hinh 4. So' d md hinh thi nghiém bé song - dong chay va
vung ctlra song

Anh hudng coa ré va l4 cay dugce kiém tra v0i 3
truong hop: khong c6 1a va ré cay (F1), c6 it re va
la cay (F2: 5-7revala/ 10cm? mau) va nhiéu r& va
1a (F3: 9-11 r& va 14 /10cm’ mau).

M5 hinh so6:

D¢ hiéu rd anh hudng cia tuong tac song, song
- dong chay 1én qua trinh x06i 16 ving ctra song ven
bién, mé hinh 80 duge thiét 1ap dé du bao su phan
b ciia img suit cét tac dong do song, song - dong
chay lén cac mau thi nghiém.

Diu tién, trudng soéng hay su lan truyén séng &
vung cua song dugc tinh toan dua trén phuong
trinh bao toan niang lwong (1) [4]. Ké tiép, dong
chay tao boi song dugc tinh bang phuong trinh (2-
4) [4]. Sau cung, truong song dugc tinh lai dé tich
hop tuong tac gitra song va dong chay cung chidu
hodc dong chay nguoc chiéu.
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Trong d6, E = pgH?/8; g 14 gia tdc trong trudng;
p la trong luong riéng cua nudc; H 1a chiéu cao
song; 0 1a hudng song; C, la van téc nhom séng; D
la murc do tdn xa nang luong, Sxx, Syy» va Syy la cac
(g suét tan xa; 1 1a dao dong be mat nudc so véi
muc nudce tinh; U va V 13 van tdc ngang bo trung
binh theo phuong thiang dimg va doc theo bd tir
muc nudc tinh; T, va 1, la Gng suat cat day trung
binh theo thoi gian theo phuong x (ngang bo) va y
(doc bo); h 1la do sau; L* 1a hé $0 roi ngang.

Do 16n cua ung sudt cit day dugc tinh theo
phuong trinh 5 [4].

r=pf,U; 5)

Trong d6 U, 14 van tc tong hop ciia song va
dong chay véi van téc phan tir nuéc tai day dugc
tinh theo phuong trinh 6 va £, 1a h¢ s6 ma sat duoc
tinh theo phuong trinh 7 [4].
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Trong d6 a, la do 1¢éch cua phﬁn tr nudc duoc
xac dinh theo phuong trinh 9, sir dung tan sé goc ¢
theo 1y thuyét song tuyén tinh, k, 1a 6 nham tuong
duong, T 1a chu ky song.

a,=U,/oc,0=2n/T 9)

Kich thudc md hinh 1a 8m x 9m véi kich thude
lu6i Ax = Ay = 2,5cm va budce thoi gian tinh At =
0,002s; hudng song 1a 210 d9; dsp = 0,01cm. Chicu

cao song tdi (Hp) 1a Sem va 9,0cm; chu ky song (T)
1a 1,0s va 1,2s twong tmg (bang 1). Anh hudng cia
thiy tridu v6i bién do +lcm va -lem ciing duge
tinh trong mo6 hinh. Trong bang 1, E, 1a d§ cao
muc nudc dugc cho tai bién thugng nguén.

Bang 1. Cac diéu kién dau vao ctia mé hinh s6

TH. Ho(cm) T(s) Eq(cm) Tridu(cm) Hwéng dong chay

1 9,0 1,2 0,0 0,0

2 9,0 12 6,0 0,0  Cung chiéu
3 9,0 1,2 -6,0 1,0 Cuing chiéu
4 9,0 12 -6,0 -1,0  Cung chidu
5 9,0 1,2 6,0 1,0 Ngwoc chiéu
6 9,0 1,2 6,0 0,0 Ngwoc chiéu
7 5,0 1,0 0,0 0,0

8 5,0 10  -6,0 0,0  Cung chidu
9 5,0 10 6,0 1,0 Cung chidu
10 5,0 1,0 -6,0 -1,0 Cuing chiéu
11 5,0 1,0 6,0 0,0 Nguworc chiéu
12 5,0 1,0 6,0 1,0 Nguwoc chidu

Ghi chu: TH.: truong hop

3. Két qua
3.1. Khdo sat thyc dia va thi nghi¢m dong tia

Két qua khao sat thyc dia cho théy réng tdc do
x01 & mot s6 khu vuc cua song Soai Rap 16n hon
10m/nam. Nhém nghién ciru da khong tim thay cac
thanh thép danh ddu dé do toc do x6i. Didu nay co
thé khing dinh tdc d6 x6i & cac khu vyc khao sat
16n hon 1,5m/nam.

Két qua thi nghiém dong tia va dac tinh cua dat
dugc thé hién trong bang 2. Tir bang nay ta thay
{mg suét cit toi han 1, kha thap, vao khoang 0,075
t61 2,47N/m”. Ham luong cat trong cac mau khong
nguyén dang thay doi tir 1,4 t6i 7,7%. Sy c6 mit
cua ham lugng bot va sét cao trong tAt ca cac mau
khong nguyén dang duoc ldy ¢ b séng Soai Rap
cho thdy chuing c6 tinh dinh rat manh.

Do d6 am trong dét rit cao ngay ca khi thuy
triéu thip chung t6 rang qua trinh phong hoéa anh
huong khong nhiéu dén co ché xo6i 16 ciia duong
bo nay.

Hé s6 thAm cta cac mau tai vi tri SIR va 61L
16m hon so véi cac mau tai vi trf con lai. Tuy nhién,
tdc do xoi tai vi 31L va SIR 16n hon tdc dd xoi tai
vi tri 21R, 41R, va 61L. Dit liéu nay cho théy,
khong chi dic tinh cua dit ma tng suit cat toi han
ctia dong chay, song do gié va tau, ché do tridu
ciing anh huéng dén co ché xo6i ¢ day.
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Bang 2. Dic tinh co’ ly ctia mau thi nghiém

Mau 7o (N/m?) ka (cm*/N-s) Cat (%) Bot (%) Sét (%) MC. (%) K (x 10® cmi/s)

21R 2.31 5.21 1.4 46.0 52.6 104.3 1.08
31L 1.01 373 32 43.1 52.7 110.5 277
41R 0.075 4.81 1.8 40.4 57.8 108.3 1.25
51R 247 0.42 2.4 31.3 67.3 94.8 33.20
61L 0.231 8.79 7.7 51.3 41.0 87.5 54.70

Trong d6 T.: vng suét ct t&i han, kq: hé sb xoi; MC.: d6 4m, K: hé sb tham

Hinh 5, 6 cho thiy qua trinh x6i & vi tri 21R
cta song Roai Rap thang 11/2007 va thang 8/2008.
Sau gan mot nam, hdu nhu toan b 16p dit phu
thuc vat va cta vat li€u bo bi x61 khoang 2-3m theo
phuong ngang.

Hinh 6. Xai tai vi tri 21R vao thang 8/2008

3.2. Thi nghi¢m trong mdng din

Bén cip mau thi nghiém dugc dua vao vi tri thi
nghiém va&i dong chay vo hudng c6 van toc khoang
0,4 t61 0,6m/s. Cac mau bo song duge dat thap hon
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mit nude 10cm. Trong cic mau sau, myuc nude tinh
giam tdi phan trén cung cta hop dung mau. Pac
tinh x4i cua 4 cap mau dugc thé hién trong bdng 3.

Bang 3. Dic tinh x6i ciia mau thi nghiém
Mau  TN/m?)  ke(cm?N-s) To(N/m?) h(cm) Un(m/s) t(h)

P1bd 0.9x10° 64.0 0.05 60 0.4-06 2

P1day 0.9x10° 64.0 0.01 60 0.4-06 2
P2 1.09 4.5 1.13 60 0.4-06 18
P3 2.03 4.05 2.05 60 0.4-06 18
P4 0.37 42.5 0.39 50 04-06 18

Ghi chu: T, (rng suét cét t&i han; kg hé s6 x6i; T. 1a tng
suét cat tac dong Ion nhéat dugc tinh theo phwong trinh 9
[6] trong d6 € 1a téc dd x6i Ién nhat (cm/s); h 1a muc nwéc
tinh tir day ¢ dinh; U, 1a van téc trung binh duoc tao béi
hé théng mang dan, t 1a thoi gian thi nghiém.

e=k,(z,-7,) (10)

Hinh 7, 8 cho thiy do sdu x6i cua cic mau thi
nghiém c6 (g suat cat toi han gan bang 0 N/m’
trong 2 gio thi nghiém (P1). Cac hinh nay cho thiy
d0 sdu xo6i ciia miu & bd 16n hon d6 sdu x6i cua
méu & day tir 2 dén 10 1an.
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Hinh 7. D6 sau x6i mau bd sau 2 gir
Do sau x6i & dudng trén cung clia cic mau bo
va day c6 xu hudéng 16n hon do sau xoi ¢ duong
chinh gira va duong bén dudi cung. Pidu nay
chu‘ng t6 rang van toc l6n ¢ gin mat nude da gy
x01 16 manh hon so voi gin day. Cac miu nay qua
yéu nén d& bi x6i manh chi sau 2 gi¢ thi nghiém.
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Hinh 8. D6 sau x6i mau day sau 2 gi&r

Hinh 9, 10 cho théy d6 sdu x6i cia hai mau bo
c6 (g sudt cat toi han 1,09N/m? (P2) va 2,03N/m?
(P3) trong sudt 18 gid thi nghiém tuong tng.
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Hinh 9. D6 sau xéi mau P2 sau 18 givy
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Hinh 10. D6 sau x6i mau P3 sau 18 gi&¥

Trong hinh 9, 6 séu x06i 16n nhét cua P2 xuét
hién xung quanh phan giira va trén cia miu. Do
sau x06i doc theo duong chinh giita c6 xu huéng 16n
nhét trong khoang 8 t6i 24cm. O phén phia trén ciia
mau, do sdu x6i & dudong dudi dat gid tri cao nhat.

Trong hinh 10, hau nhu phan trén ctia mau bo
P3 khong bi x6i. Do siu x6i 16n nhat chi khoang
4mm ¢ phan giita ciia mau. O phan phia cudi ciia

mau, d6 sau xo6i c6 xu hudng gidm téi 0. Hai mau
day khong bi x6i voi hai gia tri ing sut cit t6i han
khac nhau. Co6 thé néi rang van téc dong chay &
gin day mang khong du 1on dé gay x6i mau trong
subt 18 gio thi nghiém.

Hinh 11 cho thiy hau hét duong chinh giira va
duong phia trén cua mau bd P4 bi x6i véi do siu
x6i 16n nhat (60mm). DPuong phia duéi ciia mau
cling bi x0i véi do sau tir 10 dén 30mm. Trong
truong hop ndy, anh huéng cua dao dong bé mat
nude voi van tde 1on nhit gay ra co ché x6i nay.
Mit khac, ng sudt cét tGi han 0,37N/m” lam miu
bo séng bi yéu di. Nhom tac gia khong thiy xo6i
trong mau day P4.
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Hinh 11. D6 sau x6i mau P4 sau 18 gi®

3.3. Thi nghig¢m trong bé song - dong chiy

Nim mau thi nghiém duoc st dung dé nghién
clru co ché x6i trong bé song - dong chay. Péc tinh
X0i clia cac mau duoc thé hién trong bdng 4. Trong
cac truong hop nay, chi c6 tdc dong cua song voi
chiéu cao 5,0cm va chu ky song 1a 1,0s.

Bang 4. Dic tinh x6i ciia mau thi nghiém

Mu Révalacay T1(N/m’) ka(em’N-s) T1(N/m?)  t(h)
F1  Khéngco  0,56x10° 32 038 3
F2 it 1,96 x10°° 45 027 3
F3  Nhiéu 1,85 0,98 3,93 3
F4 it 0,37 1,07 1,56 5
F5 it 1,95 28 243 5

Hinh 12 cho théy d6 sau xo6i cia mau F1 dat gia
tri 16n nhat 1a 13mm & duong phia trén tai vi tri
21cm. Puodng trén cung cua mau bi x6i nhiéu hon
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1a & duong chinh giita va duong phia dudi. Phin
cudi ciia mau bi x6i boi song. Trong trudng hop
ndy, g suat cit toi han cia miu rat nho (0,6 x
10°N/m?) nén d& bi x6i.

16

T, = 0.56 x10-5 N/m?

* Bo trén

LT A ,

== A0 |
AL

04\_,/,':3ZTM \\/ \ e / .

o 5 10 15 20 25 30

sfiu xéi (mm)

D

N
_____;.___
/./
[ —1
—_ |
L
I

Khodng do doc theo mau (cm)

Hinh 12. D6 sau x6i ctia mau F1 sau 3 gi

Hinh 13 cho thay d¢ sau x6i ciia mau F2 dat gia
trj 16n nhét 1 13mm tai duong chinh giita cia miu &
vi tri 15cm. D sdu x6i cia duong phia trén va
dub‘ng phia dudi kha 16n trong khoang do Tem va tir
20 dén 30cm. Trong truong horp nay, do ré va la cay
khéng nhiéu nén tmg suat cat to1 han kha thap (1,96
x 10°N/m’) nhung ciing gap 3 1an ctia mau F1.
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Hinh 13. D6 sau x6i ctia mau F2 sau 3 gi

Hinh 14 cho thiy gié tri 16n nhat cua d¢ sau x6i
dat 22 mm tai duong phia dudi trong khoang do
9cm. Do sdu x6i & dwong thap va cao gan nhu nhau
0 khoang do 5cm va 15cm. P9 sau x6i tai duong
chinh giira dat gi4 tri thap nhat. Ung suit cat toi
han cia miu kha cao (1,80N/m?). Tuy nhién, do
sdu x6i clia mau nay kha cao. Pidu nay co thé giai
thich mat do ré va 14 cdy cao lam ting tng suét cit
t6é1 han nhung lai lam tang mirc d6 xoi.
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Hinh 14. D6 sau xdi ctia mau F3 sau 3 gior

Hinh 15, 16 cho théy d6 sdu x6i cia mau sau 5
gi0 thi nghiém v6i sy tuong tac cla séng va song -
dong chay. Séng t6i ¢6 chiéu cao 9,0cm va chu ky
1,2s tac dong vao mau.
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Hinh 15. Do sau xéi khi séng ngwoc chidu dong chay
(sau 5 gi® thi nghiém)
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Hinh 16. D6 sau x6i khi séng cling chiéu dong chay (sau
5 gi® thi nghiém)

O diéu kién dong chay nguoc chidu song (u =
20cm/s), d6 sau xo6i cua mau dat gia tri 16n nhat 1a
22mm tai duong chinh giita trong khoang do 20cm
(hinh 15). Mat khéac, d6 sau xo6i 16n nhét cua dong



chay cung chidu song 1a 23mm tai dudng phia trén
& phia cudi mau (hinh 16).

Do sau x6i trong diéu kién dong chay cung
chiéu séng ¢6 xu huéng 16n hon do sau x6i trong
diéu kién dong chay nguoc chiéu, mic du ting suat
cat téi han cta diéu kién thtr hai lén hon 5,3 lan
(g suat cit t6i han cua truong hop thir nhat. Didu
nay cho thy tic dong cua song va dong chay cing
chiéu song 16n hon tac dong cta song va dong chay
nguoc chidu song.

3.4. Két qui mé hinh sé

Bdng 5 cho thdy cac két qua tinh toan tng suat
cat tdc ddng xung quanh ctra séng va vung gan bo
song va day song.

Trong bang nay, t. la Ung suat cit tac dong 1én
b s6ng va day, Temax 12 Ung sudt tic dong 16n nhat
xung quanh ctra song va vung ven bo; H, va RV la
chiéu cao song cuc bd va van toc dong chay tong
hop tac dong 1én bod sdng va chan bo twong tng.

Khoang cach ngang biv (x5cm)

EKhoang cach doc bd (x5cm)

1.0 2.0 2.0

ka

tau4tl E-€ (H/m

Hinh 17. Phan bd trng suét cat 1, (TH.3)

Hinh 17 cho thdy két qua tinh cuia truong hop 3
(bang 5). Ung suat cit tac dong cua song va dong
chay cung chiéu voi song phan bd hau hét phia bo
trai va chan bd mic du tmg sudt cit tic dong 1on
hon 3,0N/m? phan bb & ving cira song va ving ven
bo. Chiéu cao song 16n hon 7,8cm va dong chay
cung chidu véi song c6 van tdc 1én toi 26,3cm/s da
tac dong 1én b va day bo. Ung sudt cit tac dong

Bang 5. Két qua tinh toan mé hinh sé

TH.  1(N/m?) Hy(cm) RV(cm/s) Temax(N/m?)
1 0,47 43 9,1 2,65
2 1,42 6.8 23,9 3,07
3 1,71 7.8 26,3 3,21
4 1,02 49 14,0 2,93
5 0,51 4.1 32 2,71
6 0,63 49 46 2,53
7 0,82 45 36 1,40
8 1,10 3,9 12,1 1,80
9 1,01 43 11,9 2,02
10 1,02 3,4 12,2 1,93
11 0,87 46 4.1 1,60
12 0,70 42 6,2 1,60

Ghi chu: TH.: trwdng hop

Hinh 17, 18 minh hoa hai vi du vé& két qua tinh
toan bang mo hinh s6 sy phin bd cua tng suét cat
tac dong xung quanh cua song lén duong bo song
va chan bo. Cac truong hop tinh toan khac cling
dugc thao luan trong phan nay.

Khoang cich ngang bir (x5cm)

Hinh 18. Phan bd (rng suét cat T, (TH.8)

1,7IN/m* ¢6 thé gy x6i cac mau bd va chan bo
ncu Ung suat cat toi han nhd hon gia tri nay.

Hinh 18 cho két qua tinh trong trudng hop 8.
Trong diéu kién khong c6 anh huéng cua thuay tridu
(tridu = 0,0cm), tmg sudt cit toi han 1,1N/m” dugc
tao thanh do séng cé chiéu cao nho hon 3,9¢m va
dong chay cung chidu song c6 van toc 12,1cm/s tac
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dong doc bo va chan bo bén trai. Trong trudng hop
nay, ung suat cat tac dong nhdé hon tng suat cat tac
dong trong trudong hop 3.

Trong truong hop 1, 5,6,7,11,va 12 (bang 5,
ung suat cét tac dong hau nhu nho hon 1,0N/m’ va
xudt hién rai rac & bd va chan b bén trai. Cac g
sudt tic dong nay 1a do song cuc bd va tuong tac
ctia song - dong chay. Ung sudt cit tic dong 1on
nht ndm vao khoang 1,4 dén 2,9N/m’ phan b chu
yéu & ving cira song va ven bo gay ra do sy vo
song. Trong cac diu kién nay, chidu cao song cuc
b va tuong tac song - dong chay co thé gy x6i b
va chan bo véi mtrc 6 khong 16n.

Trong truong hop 2, 4, 9, va 10, tmg sut cit
tac dong 16n hon 1,0N/m” va gdy x6i bo va chan bo
v6i the do trung binh. Trong trudng hop 2, véi tng
sut cét tac dong 1a 1,42N/m2, chiéu cao song cuc
bd va tuong tac song - dong chay gy x6i kha 16n.

4. Thao luin

Doc séng Soai Rap, ca hai bo song hau nhu
duoc bao phu béi thuc vat ngdp médn nhung van bj
x6i nghiém trong. Tdc do x06i ¢ nhitng khu vuc nay
c6 thé 1én t6i trén 10m/nam. Nhiéu yéu t6 giy xo6i
16 bd nhung qua trinh thay dong luc 1a yéu to
chinh ciing nhu tac dong ctia ré va 1a cAy ngap min
chét, cac hd dao cua cac loai thuy sinh.

Trong cac thi nghiém & ca mang dan va bé song
- dong chay, do sdu xo6i cua tat ca cac mau thi
nghiém khong gidng nhau & duong trén, duong
glua va duong du(n Diéu nay co nghia la nhung
phin cua miu yeu s€ bi x01 trude, sau d6 phin mau
con lai tré nén yeu va tlep tuc bi x6i. Thoi gian
thi nghiém c6 anh huéng dén muc do6 6n dinh
clia mau.

O thi nghiém trong mang dan, do su xo6i ciia
méu bo song 16n hon mau chan bo tir 2 dén 10 lan.
Diéu nay cho thay co ché x6i cua duong bd song
khac v6i co ché x6i cuia chan bo. X6i khéi 1a co
ché x6i chinh & by séng, nhung x6i bé mit lai
chiém vu thé & chan bo. Su dao dong ciia bé mit
nudc ciing lam tang toc do x6i cua mau bd. Gaskin
va nnk. (2003) da chi ra rang x6i khdi 1a co ché xo6i
chit yéu trén cac mau sét khong nguyén dang & bo
song St. Lawrance [5]. O mot sb khu vuc bd Soai
Rap, x6i khéi 14 co ché x6i chinh.

Trong thi nghi¢m bé song - dong ch@y, su cO mat

cta r& va la cay da chét 1am ting mg suat cit toi han
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ctia cac mau thi nghiém nhung lai lam ting toc do
x0i. Diéu nay c6 thé giai thich: r& va 1a cay c6 thé
lam x40 tron mau khi séng va dong chdy tac dong
vao. Dong chay cung chidu véi song ¢6 thé 1am ting
tdc do xo6i khi so v6i dong chay nguoc chidu. Mot s6
vat li¢u hién hitu va vat li¢u bi x6i trudc do trong
nuoc nhu cat - bot - sét, rac, la cdy,... ciing co thé 1a
yéu t6 bén ngoai ca nat miu va gy xoi dudi tac
dong cua soéng v& va tuong tac song - dong chay.
Céc dinh song cuc bo lam ting tmg suét cat tac dong
1én bo va chan bo gdy x61 manh.

Ung suét cit toi han cua ca mau khong nguyén
dang va mau thi nghiém déu phu thudc vao ham
lugng sét - bot - cat, do ém, va d6 man [2]. Ung
suat ct t6i han ciia mau ty 18 thuan véi ham luong
sét - 46 man, va ty 1& nghich v6i do 4m. Co ché xo6i
clia bo va chan bo bi anh huéng manh béi cac yéu
td nay [2]. Couper (2003) ciing di nghién ciru dnh
hudng ctia ham lugng bot - sét 1én tinh nhay cam
clia bo séng téi qua trinh gan bé miat bo. Két qua
cho théy, vat li¢u bo song vdi ham lugng bdt cao
dé bi x6i do qua trinh gdn bé mat cua bd [3]. Tuy
nhién, qua trinh nay dugc quan sat thay chi & vi tri
21R va khong phai 14 co ché x6i chinh ciia toan b
bo va chan bo song Soai Rap.

Trong phin md hinh sb, truong hop 3 c6 tng
suat cat tac dong I6n nhat 1én bd va chan by phia
bén trai. Trong cic thi nghiém nay, c6 mot sd
truong hop tng sudt cit t6i han cia miu thi
nghiém 16n hon 1,7N/m* nhung cic mau van bi
x0i. Diéu nay c6 thé giai thich 1a r& va 14 ciy chét
dong vai trd quan trong trong viéc lam suy yéu
mau do sy dao dong cua chiing béi séng va song -
dong chay. Céc truong hop khéc, g suat cit tac
dong du lon de lam x6i vat liéu bo va chan bo véi
chc tmg suat cit t¢i han thép.

5. Két luan

Ba co ché x6i cua vat li€u bo va chan bo hat
dinh duoc nghién ctru bang cac thi nghiém ngoai
thuc dia, thi nghiém trong phong va md hinh $6.
X6i bé mit thuong xay ra & bé mit mau bd séng
khi song va dong chay thip tic dong 1én. Xo6i khbi
lwong 16n ¢6 thé xay ra khi cac miu bo séng bi tac
dong boi song va dong chay manh. Tac dong do ré
va la cay chét ciing la co ché x6i quan trong khi
cac miu bo va chan bd ¢ méi truong nudce co nhidu
ré va la ciy chét.

Két qua khao sat thuc dia cho thdy toc do xo6i
cua bo va chan bo Soai Rap xay ra nghiém trong,



tr 1,5 té1 10m/nam. Co ché thiy dong luc hoc nhu
song (do gio, do tau), dong tridu 1a nhitng yéu tb
chinh gy x6i 1 b va chan bo. Sy xuét hién cua ré
va 14 cay chét ciing nhu hang héc cua dong vat
thiy sinh lam suy yéu bo hat dinh.

Céc nghién ctu thyc nghiém va nghién ciru md
hinh s6 cho thiy co ché x6i cia miu thi nghiém
dudng bo Va chan bo hat dinh xay ra tuong ty
ngoal thuc t&. Két qua mé hinh s6 gin gidng véi
két qua thi nghiém trong md hinh vat ly. Tuy
nhién, can phai c6 nhiéu thi nghlem tren cac mau
khong nguyén dang va mé hinh sé nay can dugc ap
dung vao khu vuc thuc té da nghién cuu.

Loi cdm on: Nhom tac gid chan thanh cam on
Pai hoc Quéc Gia Tp. HCM da hd tro kinh phi
thuc hién dé tai nay. Nhom tac gid cam on TS.
Mamoru Arita, TS. Han James da giup d& thuc
hién céc thi nghi¢m va khao sat thuc dia.
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SUMMARY
Erosion Mechanism of Cohesive River Bank and Bed of Soai Rap River (Ho Chi Minh City)

In recent years, river bank and bed erosion has been one of the most severe problems and caused much damage to
economic-social activities and environment of Cuu Long and South-eastern regions. Soai Rap River (Ho Chi Minh City)
has been chosen as main navigational channel for big ships with 70.000 DWT to Hiep Phuoc Port. Dredging up to 12m

carried out will cause river bank unstably. High wave - induced by big ships has accelerated the erosion rate of this bank.

In this paper, field investigations have been done to measure erosion rate of the river bank. Beside, the numerical
models have been also applied to calculate the distribution of effective shear stresses caused by waves and currents.
The results showed that erosion rates of cohesive bank materials are greater than those of cohesive bed materials from
2 to 10 times. These results indicate that local high waves approach to the banks are the main factor which causes
erosion severely. Other factors such as the mixing rates of sand, silt and clay contents, moisture contents, salinity, dead
roots and leaves, and aquatic caves and holes also affect the stability of the cohesive bed and bank strongly.
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