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Muc tiéu ctia nghién citu nay 14 dénh gid mitc d6 6n dinh cua ba dang ké giam séng tai bd bién Ty thude
huyén Trin Vin Thoi, tinh Ca Mau. Nghién cttu tién hanh thu thap sb liéu vé dia chét, dia hinh két hop véi
quan tric d6 ldn cla cac loai ké giam séng. Ngoai ra, d6 lin ctia cdc cong trinh ké dwoc tinh toan theo hai
phuong phap: phuong phép giai tich - 16p phén té va phin ti hitu han. Sau d6, két qua duge kiém chiing
bing s liéu quan tric lun thyc té. Két qua tinh todn va quan tric do lin cho thiy ke ly tdm 1a thip nhét
trong ba loai ke, v&i do ltn tinh toan theo hai phitong phép 14n lwot 14 76,9 mm, 51,7 mm va quan tric 16n
nhét 14 60,0 mm. K& Busadco c6 d6 lan tinh toan tuwong Ging lan lugt 1a 84,9 mm, 55,6 mm va dd lan quan
tric 12 100,0 mm. Ké tru rdng c6 hé sb én dinh tinh toan theo phutong phap phin tit hitu han 13 cao nhét
(FS=1,805). Tuy nhién d% lin quan tric cta loai ke cling cao nhét, 1én dén 210,0 mm. Hé sb 6n dinh téng
thé FS cta céc loai k& c6 xu huéng ting 1én theo sy nang 1én clia cao dd dia hinh tif phia ke tré vao dét lidn
(do bdi). Két qua cho thiy d6 6n dinh ctia cac dang ke giam séng 1a rét tbt, c6 thé ap dung cho cac khu vie

b bién dang trong qué trinh xAm thic manh.

ABSTRACT

Deposition
Breakwater
Settlement
Stability analysis

West coast of Ca Mau province

The objective of this study is to assess the stability of three types of breakwaters on the west coast in Tran
Van Thoi district, Ca Mau province. The study conducted the collection of geological and topographic data
combined with monitoring the settlement of breakwaters. In addition, the settlement of breakwaters was
calculated according to two methods: the analytic method - the partial settlement layer and the finite element
method. After that, the results were verified by actual settlement monitoring data. The results of settlement
calculation and monitoring show that pile-rock breakwater is the lowest among the three types with
settlement calculated by two methods of 76.9 and 51.7 mm, respectively and the largest observed settlement
is 60.0 mm. Busadco has a settlement by mentioned methods of 84.9 mm, 55.6 mm, respectively, and the
largest observed settlement is 100.0 mm. The semi-circle breakwater has the highest stability coefficient
calculated by the finite element method (FS=1.805). However, the observed settlement of this breakwater
type is also the highest, up to 210.0 mm. The overall stability coefficient (FS) of breakwaters tends to increase
with the increases of terrain elevation from the breakwaters side back to land (due to deposition). The results
show that the stability of breakwaters is very good, which can be applied to coastal areas that are in the

process of strong erosion.

1. M& dau

trong vanh dai ritng ngap min, pha v& cac mii dit ngap min con lai [4].

Muc tiéu cta cac bién phap cong trinh la thu hep khoang cach ngay cang

Riftng ngdp min c6 tic dung nhi 14 chén séng bao vé cho dé bién
phia trong va che ché cho e dan ven bién mbi khi bao kéo v& [1]. Tuy
nhién, vanh dai ritng ngdp mén dang bi hiy hoai theo thoi gian do y thic
clia con ngudi va chinh quyén chwa c6 giai phap bao vé tbi vwu [2]. Khu
vic ven bién Pdng bing soéng Cliu Long (PBSCL) dang chiu tac dong ctia
bién d6i khi hau toan cAu, cudng d6 va tAn suét bdo va 1i lut dy kién s&
tang 1én [3]. Nhidu nghién ctu va bdo cdo di ghi nhan sy x6i mon doc
b& bién PBSCL véi téng chidu dai 245 km trong nhidu nim. X6i 16 xay
ra doc theo mét dai dai boy bién duéi hinh thifc mé réng khoang tréng

*Lién hé tac gia: tvty@ctu.edu.vn
Nhan ngay 10/05/2023, sita xong ngay 09/08/2023, chdp nhan ding 16,/08/2023
Link DOI: https://doi.org/10.54772/jomc.05.2023.562

rong, bao vé ritng ngdp miin va hinh thanh by bién thing hon. Cn giam
thiéu céc téc dong tidu cye nhy x6i 16 & ha lutu, wu tién tao bai bdi trude
b bién 8 tiéu tan ning ltong séng va giam lyc tic dong 1én by [5]. Pa
¢6 nhiéu loai k& khac nhau dugce thi diém & DBSCL: K& Busaco, ké ban
nguyét va ké ly tdm. Tac dung clia nhitng loai ké nay 14 hip thu ning
lwgng séng vio by tit d6 gitip bao vé ritng ngdp min va dé bién phia
trong [6].

Trong pham vi bai bdo nay, tic gia gidi thiéu két qua nghién citu

phén tich tinh 6n dinh ciia cac loai ké: Busadco, ly tAm va tru réng tai
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huyén TrAn Vin Thoi tinh Ca Mau (tif kénh Mé&i dén kénh Pa Bac) trong
giai doan 2019-2023.

Khu vuc nghién cttu 1a tinh Ca Mau, cyc Nam cta Viét Nam va
bdng bing séng Ctitu Long (PBSCL), noi ¢6 phin dit lién ndm tir 8°39'N-
9°42'N vi d6 bic va 104°43'E-105°28'E kinh d6 Dong véi dudng bo bién
trai dai 275 km. Viing ven bién tinh Ca Mau chiu anh hwéng ctia ché do
tridu bién T4y va vinh Thai Lan va dong chay ven b& [7]. Tinh Ci Mau
da thi diém x4y dung ke ly tdm chén séng tai khu vuc bién Ty thudc
huyén Tran Vin Thoi tif ndm 2019 (Hinh ). Hiéu qua giam x6i mon bo
bién cta cic loai ké da duoe duge kiém chiing qua mot sb nghién cttu
[8-9]. Tuy nhién d6 én dinh ctia cic loai ke theo thoi gian van hanh van
chwa duoc kiém chitng.
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Hinh 1. Khu vyc nghién ciu.

2. Phuong phap nghién ciu
2.1. S6 liéu dia chdt

Céc sb liéu dia chét tit hd so thiét ké cac cong trinh ké chén séng
dugc thu thap. Tinh cic co Iy ctia cic 16p dAt duge trinh bay & Error!

Reference source not found..

Bang 1. S6 liéu diic trung co 1y dét.

. . | Lép 1: Bun| Ldp 2: Sét
TT | Diéc trung co ly Ky hiéu| bon vi
sét pha
1|P6 4m ty nhién w % 75,86 29,96
) Dung trong , kN/m?
tu nhién v 15,72 19,71
Dung trong kN/m?
3, N Yoh
bao hoa 15,96 19,97
4 | Ty trong A 2,654 2,707
5| bo bdo hoa G % 98,6 97,0
6| Do rong n % 67,0 45,4
7 | Hé s6 rdng e, % 2,041 0,836
8| G6c ma sat trong [0) do 3,51 14,19
9 | Lyc dinh C kN/m? 6,67 26,18
10 | Module bién dang E kN/m? 598 5815
11 | Hé s6 thim K m/ngay 5,22 4,27

x10%

| | | | x10°
2.2. Két cdu cdc loi ké gidm song
2.2.1. Ké Busadco

Tuyén ke Busadco tai by bién T4y, huyén Trin Vin Thoi, tinh Ca
Mau c6 cip cong trinh 12 cip IV, theo TCVN 9901-2014 céc chi tiéu thiét
ké ctia cong trinh: TAn sudt tinh toan n dinh két cAu la p = 3,33%; Cao
trinh dinh ké: +1,60 m; Cao trinh déy keé: -2,40 m; D0 sdu chon ke trung
300 c6 16 pha

séng, ¢6 vach ngin duc 16 nim giita ké nhim tiéu tan ning luong séng

binh: h = 1,4 m. Cu kién bé tong cbt phi kim Méc =

va giam luu dong chay khi truyén qua cong trinh tao didu kién bdi ling
biin cat phia sau cong trinh: Chiéu cao: H = 4,0 m; Chidu réng ddy: B =
4,0 m; Bé rong dinh ké: B1 = 0,52 m; Chiéu dai dét keé: L = 1,5 m; Chidu
day thanh 8,0 cm (Hinh 2).

L& giam séng duge b tri & mit trude, sau va vach giita ke (dién
tich 18 chiém 34 % dién tich mit) va b6 tri so le gitta cic mit. Cac module
ké duge chon xubng dwdi nén dit ty nhién khoang 1,00 m, lién két véi
nhau béng khép tritgt. Cac mbi ndi dang khe tritgt 1 mdi ndi ngam am
dwong, 14p ké sao cho khoang hé clia cac khép ndi 4m dwong giita 2 ciu
kién 14 nhé nhét, méi ndi ngam vao nhau tir 5-12 cm.

PHiA B
— -

57 CAU KIEN KE BICS H=4.0M
[l 1.60

Hinh 2. Mit cit ngang ké Busadco va cong trinh ké Busadco thyc té.
2.2.2. Ke ly tdm

Tuyén ke thudc cong trinh cp IV, theo TCVN 9901:2014 céc chi
tiéu thiét ké ctia cong trinh. TAn suét tinh to4n én dinh két cAu: P =
3,33 % (30 nim xuét hién 1 14n). Cong trinh ké ly tim giam séng dugc
thiét ké v6i cao trinh dinh ke 1a +1,60 m. Két cAu ke bé téng ly tdm
6 cAu tao bao gdm 2 coc bé tong ly tam chidu dai 7,0 m, déng cach
nhau 2,1 m theo phuong ngang, khoang cach tim giita cac coc 14 0,55
m. Trong 1ong duge tha bé tram chéng lin va tha ¢4 hoc 30 X 40 cm.
Trén dinh coc duoc lién két véi nhau béng hé thf)ng céc dAm BTCT kich
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thuée 50 X 30 cm, cdc dAm doc dugce lién két véi nhau bf?mg hé théng ul p, xn,
cic dAm ngang kich thuée 40 % 30 cm va 50 X 30 cm vé6i khoang cach s=px 21: E.
1= 1

3 & hién ¢ 1 < P
1a 3,3 m duogc thé hién & Error! Reference source not found.. Trong d6: s (m) 13 d6 Hin cuéi cing ctia méng; # 13 hé s& khong

thi nguyén bing 0,8; n 12 s6 16p dét chia theo d6 siu cta ting chiu nén

. 2600 s z £
I's00 141,600 150 ctia nén; E; (kN/m) 1a module bién dang ctia 16p dat thi i; p; (kN/m?) la
é‘lt ap lyc thém trung binh trong 16p dit thi i.
ms e
DAM DOC | DAM NEANG (30 £ 30jem
PR " 2.3.2. Theo phuong phdp PTHH
| ‘ DA HOC (30 2 d0jcm
i ’f A TRINH DA HOC +1.60
. Trong nghién ctu nay, sy én dinh ctia cic cong trinh ké giam séng
! ‘ MBTE: -0.95 duge tinh todn ¢ hai giai doan: (1) Giai doan sau khi cong trinh vita thi
! ‘ ‘L; cong xong ndm 2013 va (2) Giai doan cong trinh da hoan thanh va dua
3 3: | T + vao stt dung dén nam 2023. Trong qué trinh van hanh cac céng trinh da
i : [ & "Eﬂ?g Tmin Lo cho thiy hiéu qua tao bai bdi phia sau ké. Tuy nhién khu vitc chan ke
1 m z z z z z
i 300 ! ‘ xuat hién cac ho xody khién cao d¢ mat dat tai chan ke sut giam. Cac so
| COCETUL A e g DL ax < s PR
550 $ ! ~l/ 1D300; L=7.0m) liéu boi/x6i tai cac loai ké da dugc quan trac song song véi qua trinh
I 15'[]0 quan tric Itn. Qué trinh quan tric tit khi cong trinh dwa vao van hanh
2400 nam 2019 va tiép tuc dén nam 2023. Cac vi tri quan tric (Hinh 515) va

Hinh 3. Mat cat ngang ke ly tam. céc sb liéu quan tric duge trinh bay tit Bang 1 dém Bang 4. Cac s liéu

nay 1a ¢Au vao clia qué trinh tinh to4n én dinh theo phwtong phap PTHH.

2.2.3. Ké tru réng Qué trinh tinh to4n duoc thic hién trén phin mém tGng dung phuong

phdp PTHH va tap trung xac dinh hai gia tri quyét dinh d6 én dinh caa

Ke duge xdy dyng bang két cu hinh try réng dugc ché tao sin  ¢gng trinh thiy loi 1a: Chuyén vi theo phuong ding (truc y) va phuong

trén bd va thi céng 1ip ghép nén dam bao chit luong cong trinh, giam ngang (truc x).
thoi gian thi cong. K& sit dung céc 18 trén b& mit ctia hinh tru réng dé

tiéu song, cac dudng dong cta song khi lot vao cdc 16 réng déu c6 huéng  Bang 1. S8 liéu do bdi/x6i cac ké Busadco.

tam nén ching va d4p vao nhau, triét tiéu ning lugng séng & trong bung Khoang cach tinh tit mép ke vao dét lidn

1m 5m 10m 15m 20m

d@é tru rdng (Hinh 4). Do ké c6 hinh tru nén cac lyc tic dung ctia nuée Thoi gian do

vio dé huéng tam nén dé én dinh t6t trén nén dit yéu. Cac chu kién tru Sau thi cong
rbng c6 thé duge di chuyén sang vi tri khic dé bao vé ritng phong ho khi (2019) 0,95 | -0,90 | -0,85 | -0,90 | -0,95
@ doan dugc bao vé da boi, cay ring da téi sinh. 12/05/2023 1,20 0,27 0,24 0,25 0.26

Gid tri bdi/x6i -0,25 0,63 0,61 0,65 0,69

HUONG BIEN HUGNG B
Zy=+1.80
& oo £ i,

MNTK (P=3.33%): +0.76m _
— \ Thoi gian do

=» Bang 3. S6 liéu do bdi/x6i cac ke ly tam.

Khoang céch tinh tit mép ke vao dét lién

1m 5m 10m 15m 20m

Sau thi cong

-0,92 -1,05 -0,95 -1,05 -1,02
S (2019)

12/05/2023 -1,19 -0,17 -0,21 -0,22 -0,20

*

Hinh 4. Mit cit ngang ké try réng.

Gid tri bdi/x6i -0,27 0,88 0,74 0,83 0,82

2.3. Tinh todn d¢ lin

2.3.1. Tinh lin theo TCVN 9362:2012 Bang 4. S6 liéu do bdi/x6i cac keé tru rdng.

Khoang céch tinh tit mép ke vao dét lién

A1 e PSS G S Thoi gian do
b6 hfn tinh toan ctia nén dat phia dudi céc loai ke giam séng du’(,jc g 1m 5m 10m 15m 20m
tinh toan bang phuwong phap giai tich - céng lan titng 16p theo Tiéu chuan S A
au thi cong
Viét Nam TCVN 9362:2012. D) ltn ctia ké duge tinh theo cong thite sau: (2019) -0,90 -0,85 -0,90 -1,00 -1,05
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hinh.

12/05/2023 -1,20 -0,24 -0,25 -0,23 -0,27 Sau khi thi cng (2019)

Phia bién

Gid tri bdi/xdi -0,30 0,61 0,65 0,77 0,78

e \s“w‘ b "tim‘ 3
Hinh 51. Mit bing vi tri cic diém do bdi/x6i va quan tric lin clia cic Sau khi sir dung 5 nam (2023)

loai ke.

Phia bién

£ p s ia 1o FS — 1,648
3. Két qua va thao luan

3.1. Két qud tinh liin

- P6 1tn tinh theo TCVN 9362:2012: Két qua tinh toan d lin bing
phuong phép cong 16p phén t6 theo TCVN 9362:2012 clia ké Busadco 12
S = 84,9 mm, ctia ké ly tAm tinh todn 12 S = 76,9 mm va ké tru rdng 14
S = 138,5 mm.

- b6 Itn tinh theo phiong phap PTHH: D6 ltin ctia cic két cAu ke

(a) Ké Busadco
Sau khi thi cong (2019)

giam séng dugc mé phong trong thoi gian ndm nam, dang v4i thoi gian
vén hanh thyc té ctia cac loai ké. Két qua tinh todn sy chuyén vi theo
phuong ding (truc y) va phuong ngang (truc x) cta céc loai ke dugc Phia bién
trinh bay & Hinh 6. Ké tru rdng c6 d6 ltn 16n nhit (167,7 mm), ké dén

FS =1,530

14 k& Busadco (55,6 mm) cubi cluing la ke ly tam (51,7 mm).

180.0 167.7

150.0 : .
¥ Chuyén vi ngang (x) ®Lun(y)

120.0

y %
Sau khi sir dung 5 nam (2023)

Chuyén vi (mm)
=]
=
o

55.6
60.0 ns V7
300 16.4 I . l 214 Phia bién
0.0 - - FS = 1,754
Busadco Ly tim Tru l'5g

Hinh 6. Két qua tinh to4n chuyén vi ctia c4c loai ké theo phuong phap
PTHH.

Két qua tinh toén stic khang cét ¢ hai giai doan: (1) Giai doan thi
cong vita xong (2019) va (2) Giai doan dia hinh da thay @bi khi dva vao
st dung (2023) dugc duge trinh bay tit Error! Reference source not
found.7. Hé s6 6n dinh tdng thé ctia ké Busadco trong giai doan sau thi
cong (nam 2019) 14 FS=1,390 (Hinh 7a). Trong thoi gian ndm ndm van

(b) Ké ly tam

hanh, cong trinh d4 cho thiy hiéu qua tao bdi ling phia sau khu vic keé.
bia hinh khu vifc phia sau ké d4 nang 1én gin 0,8 m. Tuy nhién dia hinh
ngay chan ké ¢4 ha xuéng -0,25 m. Do d6, cao d6 dia hinh trong mé hinh
da duge thay d6i va tinh toan lai hé s6 én dinh ctia ké Busadco. Két qua

cho thiy, hé s6 én dinh FS=1,648 - ting lén theo sy ning 1én ctia dia
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Sau khi thi céng (2019)

Phia bién

TS = 1,805

Sau khi sir dung 5 nim (2023)

Phia bién

FS=1821

(c) Ke tru réng
Hinh 7. Hé s6 6n dinh ctia c4c loai ké tinh thep phuong phap PTHH.

Keé ly tam c6 hé s6 én dinh FS=1,530 trong sau thi cong vio nim
2019 (Error! Reference source not found.). Sau qué trinh van hanh,
dia hinh khu vic ke ly tAm ciing thay ddi twong ty ké Busadco, khu vie
chén ke da bj x6i -0,3 m va khu vuce céch ke tir 5-20 m d& duge ning 1én
0,61-0,78 m. Tit d6 hé sb 6n dinh cua ke da tang 1én vGi FS=1,754 cling
v6i sy ndng 1én cta cao d dia hinh phia sau ke.

Két qua tinh toan ctia ké tru réng trong hai giai doan sau thi cong
va van hanh dvge nam niam cho thay khéng c6 sy thay dbi 16n vé sy én
dinh cta ké (Error! Reference source not found.7c). Do chu tao hinh
léng tru caa ké nén ngoai lyc tadc dung vao ke sé ¢6 xu hudng tip trung
thanh luyc doc din dén d6 én dinh clia ké rit cao. Bén canh d6, thiét ké
ctia ké duigc gia c6 bing da & hai bén chan ke gitip chdng lai cc luc tac

dung theo phuong ngang gay lat.
3.2. Két qud quan trdc lin

Céc sb liéu quan tréc lin titng loai ké duoc thu thap ti don vi thi
céng cac cong trinh ke, két hop hop véi s6 liéu quan tric ctia nhém
nghién ctu duoc trinh bay trong Error! Reference source not found.8.
Tit sb liéu quan tric c6 thé thiy, ké Busadco va ké tru réng c6 dd lin
chénh 1éch gitta cac diém quan tric rat 16n (Hinh 8a). Do lan 16n nhét
clia ctia ké Busadco 13 -100 mm va nhé nhét 1a -60 mm, trong khi d6 d6
ltn 16n nhét ctia ke tru rong 1én dén -210 mm va -90 mm. Sv chénh léch
nay 12 do céc loai ké 6 ciu tao tit cic module riéng 1é va lién két lai v&i
nhau bing céc khép, ngam nbi. Miic khéc, véi didu kién dia chit clia by
bién thay dbi 1am din dén sy lin léch va tach céc ciu kién ra khoi cac
khép nbi. biéu nay c6 thé anh huong dén hiéu qua giam séng cla hai

loai ké nay. Ké ly tdm cho thiy mtc d6 ltin én dinh hon, sy chénh 1éch

lan gitta d6 14n 16n nhét va nhé nhét tai cdc vi tri quan trde 12 20 mm
(Error! Reference source not found.8b). Bén canh d6, trong ba loai ke

thi ké ly tAm c6 dé ltn nho nhét so v6i hai loai ké con lai.

=
g
E -100
=
e
o150
=]

200

-250

12-2019 12-2020 11-2022 01-2023 03-2023 05-2023
Thai gian quan triic
(a) Ké Busadco
0
-10
—A—Vitril —-8-Vitri2 -0-Vitri3

- =20
E 50 0-Vitrid —0—Viti5
=
£ 40 o o ]
<
A 5o

-60

-70

12-2019 12-2020 11-2022 01-2023 03-2023 05-2023
Thoi gian quan triic
(b) Ké ly tam
0 . .
—A—Vifri 1 —B-Vitri2

50 o—Vijti3 o-Viti4
~ —0—Vitri §
E o
E, -100
E
=
o-150
2]

s}
=)
S

[
7y
=

12-2019 12-2020 11-2022

Thoi gian quan tric
(c) Ké tru rong
Hinh 8. Téng hop két qua quan tric do lin cta ba loai ké (12/2019-
05/2023).

01-2023

03-2023 05-2023

Nhin chung, d6 lin ctia ké ly tim thip hon so véi hai loai ké con
lai. D6 sai 1éch giita két qua tinh Itn ke ly tAm theo ba phwong phép ciing
khong qua 16n (dao dong khoang 25 mm). Két qua tinh toan theo phuong
phép 16p phan t6 va PTHH ludn thip hon so v&i quan tric d6 lan thuc
dia. Didu nay c6 thé do quan niém tinh ton theo 16p phan té va phuong
phép PTHH quy dinh nén dia chit ddng nhét. Tuy nhién thyc té dia chét
lai c6 sy bién thién khong dbng nhit (c6 thé yéu hosc tdt hon) nén dd
lan tinh toan trén theo 16p phan té va phwong phap PTHH so véi thuc
dia c6 sy khac nhau.

4. Két luan

Két qua phan tich sy én dinh ctia cic cong trinh ké chin séng da
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thi cong nim 2019 tai bd bién Tay, huyén Trin Vin Thoi, tinh Ca Mau

@4 chitng minh sy 6n dinh ctia cic cong trinh nay. Hé sb 6n dinh ctia cac

cong trinh cai thién theo thdi gian vin hanh do sy ning l1én cta cao d6

dia hinh phia sau ke. D9 ltin ctia céc loai ké cling dam bao sy hoat dong

hiéu qua, riéng c¢6 ké tru réng c6 d6 lan léch gitta cdc vi tri quan tric kha

cao (chénh léch 120 mm). Cac m hinh ké chin séng nay c6 thé trién

khai & cac dia phiong ¢6 bd bién dang bi x6i 1& khac trén ca nude, gép

phin bao vé tai san ctia cu d4n va duy tri hé sinh thai ritng ngap min

<A
ven bién.
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