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ON PINH TONG THE CUA KE CQC LY TAM TREN NEN PAT YEU

Phan Pinh Tuin, Nguyén Hai Ha, Nguyén Duy Ngoc
Vien Thuy Cong

Tém tit: Ké coc ly tdm giam séng bdo vé bo bién dong bang séng Ciru Long ngdy cang vmg dung
rong rdi, két cau gom hai hang coc ly tam dong song song, lién két bang hé khung dam giang bé
t6ng cot thép, ¢ giita do da héc. Cong trinh thuong dit xa bo, trén dia chat nén ddt yéu. Dudi tac
dung ciia tdi trong ban than, tdi trong séng triéu tic dung dong thoi. Bai bdo trinh bay két qud
nghién civu 6n dinh tong thé ciia ké ly tdm duwdi tdc dung tong hop tdi trong quy doi gom lec dimg,
lyc ngang va mo men.

Summary: Double-row pile breakwater to protect the coast of the Mekong Delta is increasingly
widely used, the structure consists of two rows of centrifugal piles driven in parallel, connected
by a reinforced reinforced concrete beam frame system, in the middle of which is poured stone.
The works are often located far from the shore, on soft soil geology. Under the action of self-load,
tidal wave loads act simultaneously. Research of the overall stability of the Double-row pile
breakwater under the combined effect of converted loads including vertical, horizontal force and
moment is presented in this article.

Keywords: Double-row pile breakwater, soft clay, combined loading, stability analysis

1. PAT VAN PE sir dung coc bé tong. Trudc dién bién x6i 16 bo
bién ngay cang phirc tap va nghiém trong, cac

Thoi gian qua, khu vuc dong bang song Ciru )
co quan quan 1y dia phuong ¢ Ca Mau da tha

Long thuong xuyén xdy ra tinh trang sat 10 dat e A e Te R
nghiém trong & cac vi tri ven song va cac dai nghlem ke coc ly ta.rn giam song bao v¢ bo bien.
dong bang ven bién. Pic biét, tinh Ca Mau co Ket cég ke gom hai hang e Iy tam qéng song
khodng 245 km chidu dai bor bién va bj x6i 1, S0n& lién ket bang h¢ dam giang, o gitra tha dd
hdc, gidi phap ke co hi¢u qua gidm song, gay
bdi va dugc ing dung rong rii bao vé bd bién,
dén nay da xdy dung duoc hang chuc km bao
vé bo bién dong bang song Ctru Long (Hinh 1).

mét dat dién ra lién tuc.

Pé thich tmg v6i bién ddi khi hau va nude bién
dang, tinh Ca Mau d3 huy dong nhiéu ngudn luc
ctia dia phuong va Trung wong dau tu xay dung
cong trinh chéng sat 1 tai cac vi tri xung yéu
de doa t6i an toan dé bién phia trong [6]. O
nhiéu dja diém, tinh trang x6i 16 x4y ra dang bao
mon dan dién tich rung ngap man con sot lai,
tao ra nhitng khoang tréng khong duoc bao vé
phia sau. Mot s6 giai phap da dugc thyc hién dé
bao vé bo bién ddi vé6i cac vi tri xung yéu nhu:
a) Hang rao chin song sir dung hai 16p cir tram
b) Pé chin séng bang ro da ¢) Hang rao tre hinh
chir T, d) K¢ coc ly tAm thang dtng phia trude

O trén thé gioi, giai phap nay ciing dang duoc
nghién ctru va ung dung cong trinh bién, tiéu
biéu cong trinh ké giam song ¢ thanh phd Pong
Pinh, Trung Qudc [3]. Liu (2012) [3] di trinh
bay giai phap phan tich tinh ning hap thu séng
ctia giai phap nay. O Viét Nam, Nguyén Hiru
Nhan (2015) [1] d4 nghién cru bang md hinh s6
d6i véi ving nudce ndng ven bién cho ké coc ly
tam, myc ti€u nghién ctru hi¢u qua giam song,
gy bodi giam céc tac dong cua song, bao vé bo
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bién cing vanh dai rimg ngdp min. Trong
nghién ctru nay, nhom téc gid nghién clru phan
tich 6 6n dinh cta ké coc ly tdm chiu tai trong
tong hop & Pong bang song Ciru Long noi
chung va tinh Ca Mau n6i riéng.

2. KE COC LY TAM

Keé coc ly tim (Hinh 1) c6 két cdu gom hai hang
coc ly tdim dong song song, coc dugc dong
xuyén qua 16p bun xudng 16p 6n dinh hon. Pau
coc ¢d dinh béng hé théng dam doc va dam
ngang bé téng cdt thép khoa dau. Khoang trong
giita cac hang coc khoang 1.5 m - 2 m, duoc lap

(b) Doc tuyén ké
Hinh 1: Ké coc ly tam

3. PHAN TiCH ON PINH
3.1. Ap lyc séng
Ap luc séng trén mat trude cua tuong thang dimg
duoc tinh toan bang phuong phap cia Goda [4].
Phuong phap nay gia dinh rang ap luc ctia song 1én
tuong thang dimg c6 thé duoc biéu dién bang phan
b hinh thang, véi ap sudt cao nhat & muc nudc
tinh khong phu thudc vao diéu kién song;

n's =0,75(1+cos ) AH,

P, =0,5(1+c0s B) (s + 2,4, €08° B) pygH,

o 1)
cosh(2zh/L)

Ps =3P,

P,

day bang da hoc dé dam bao muc do hap thu
nang luong soéng cao cling nhu mot mirc do
thAm nhit dinh cho phép sy trao ddi chét 1o
Itrng, hat phu sa trudce va sau ké (Albers, 2010)
[5].

Két cu cua ke coc ly tam chic chan, do bén
cao. Mic du c¢6 mot sd han ché nhu khé di
chuyén di noi khac, song dé chan song nay
duong nhu dugc tng dung rong rai trong viéc
tiéu tan ning luong song dé bao vé ving ven
bién Pdng bang séng Ciru Long.
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Hinh 2: Mgt cat ngang ké coc ly tam

Trong do:

N*c : DS cao so véi myuc nude tai d6 cuong do
cua ap luc song bang khong (m)

p1 : Ap luc séng & muc nudce tinh (KN/m?)

p2 : Ap luc song dudi day bién (kN/m?)

ps : Ap luc song tai chan tuong thing dimg
(KN/m?)

po : Khdi luong riéng ciia nude (kN/m®)

g : Gia tdc trong trudng (m/s?)

B : goc gitra duong thang phap tuyén véi birc
tu’ong thang dimg va hudng ti€p can cua song,
lay bang 0°.
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A1, A2 : hé sé diéu chinh ap sudt song (1.0 1a gia
trj tiéu chuén)

h : D6 sau murc nude trude tuong thang dimg (m)
L : chiéu dai song ¢ do sau h dugc su dung
trong tinh toan nhu quy dinh trong phuong trinh
(3) duéi day (m), ddi voi khu vuc bién Tay tinh
Ca Mau, xac dinh duoc chiéu dai song tinh toan
L=33.11 m.

Hp : chiéu cao séng duoc st dung trong tinh
toan nhu quy dinh dudi day (m);

1( dabL )
=06+ ———
2 | sinh(4=h/L)
, (2)
o =1- E 1- ;
3 h cosh(2zh/L)
Trong do:

hp: PO sau nudc ¢ khoang cach xa gap 5 lan
chidu cao séng déng ké tinh tir birc tudng thang
dimg (m)

d: B¢ sau myc nude tai dinh cta cong trinh bao
vé chan (m)

3.2. Lwc day néi

Luc ddy ndi tac dong 1én day caa mot buc tuong
thang dimg duwoc mo ta bang phan bd hinh tam
giac, voi cuong do &p luc ¢ chan trudce pu dugc
cho boi phuong trinh sau va 0 & chén sau.

p, =0.5(1+cos B) e, A, 0,9H
Trong do:

(3)

pu: Ap luc day ndi tac dung tai chan trudc cia
tuong thang dimg (kN/m?)

As'Hé s6 stra d6i ap sudt nang (1.0 1a gia tri tiéu
chuan)

Luc s6ng tac dung trudc mat dé chan song nhur
trong Hinh 3, Ws Ia tong lyc cia song, tong cua
Ws1 VA We. Tir tham sé song duoc trinh bay
trong bang 1 va mé hinh trong Hinh 3, luc séng
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dugc tinh nhu trong bang 2.

=
W)

Hinh 3: Ap lyc song lén ke ly tam
3.3. Tinh toin phén tich chiéu dai coc
Gia st chiéu dai coc bao gom phan trén H (m)
va phan dudi (trong dat yéu) di (m), tinh tong
moémen v&i diém quay tham chiéu C1 nhu trong
Hinh 4, trong d6 SMY%; 1a tong mo men gy gii
d6i voi diém quay C1, SM'cs 14 tong mo men
gay lat ddi voi diém quay Ci.

R _ J—

Sea water Elev.

a1
a2

Pp4

Pp1 Pp2
D

Hinh 4: M hinh tinh toan chiéu dai coc
ZME%I_ZM:"I =0 )

Giai phuong trinh (4) xac dinh dugc gié tri di
(m). Trong thiét ké dé dam bao két cau ke on
dinh, can phai kéo dai coc ngam trong dat yéu
v6i @6 sau: d2 = (1.1 — 1.2) d1. Béi véi ké coc ly
tam bao vé bo bién Tay ttinh Ca Mau, chiing toi
xé4c dinh tong chiéu dai coc bé tong 13 7.0m, véi
hé sb an toan FS = 1.610.

i S

—_—

Bang 1: Céc thong sb song

POSAU | piay cao Chiéu dai C,hiéu cao Chiéu 8

nuGe s6ng Hs(m) song song max rong (deg) cosp | M A2 A3
d (m) L(m) H(m) B(m)

1.76 1.4 33.11 2.6 1.6 0 10 | 1.0 0 1.0
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Bang 2: Tinh toan ap luc séng
o o2 o3 " b1 b2 bs P
(m) (kKN/m?) (kKN/m?) (kN/m?) (KN/m?)
1.01 | 0.0 0.93 1.7 11.55 10.78 10.78 12.38

3.4. Phén tich bang phin mém Plaxis

Nghién ctru nay ap dung phuong phap phan tir
hitu han str dung phan mém PLAXIS 2D, duogc
phat trién boi PLAXIS BV - Ha Lan, dic biét
dugc phat trién dé phan tich bién dang va 6n
dinh cua cac van dé co hoc dat va da. Mé hinh
dat sir dung mo hinh Soft soil clay (SSC). Cac
dic tinh cua dat thu dugc tir cac thir nghiém
trong phong thi nghiém dugc st dung dé xac
dinh cac thong s6 dau vao dugc trinh bay trong
Béang 3. Cac thong s6 két ciu trinh bay trong
Bang 4. Trong phan tich hi¢n tai, cac bién cua
md hinh dugc gén c¢d dinh tiéu chuan. Cac diéu
kién bién trong mo hinh bao gom: Cac duong
bién ngang theo phuong X trong md hinh dat

dugc cb dinh ngang (ux = 0). Puong bién day
cotoaddY thép nhét trong mo hinh dugc )
dinh hoan toan (ux = uy = 0).

Ty 1¢ dién tich khe rong cua hang coc & phia
trudc ke coc ly tam 1a 50% trong nghién ctu
nay. Céc tac gia thuc hién hai truong hop két
hop tai trong véi tong lyc song ngang trong
truong hop 1 va mgt nura lyc song ngang trong
trudong hop 2 véi ty 1& dién tich rong trén dién
tich miat ké 1a 50%. Phuong phép phan ti hiru
han dugc str dung dé phan tich tmg suét va bién
dang ctia nén dat, hé s an toan chéng 6n dinh
va ndi lyc cta coc bé tong chin song trong hai
truong hop.

Bang 3: Tinh chat vat liéu cia dat nén

Ay 1A . 34 Ywet Ysat E [ ' Cref A* K*
Vit 1 Loai dét

arien O T N.m® | kN.m?® | kN.m? degree KN.m?3 | - -
Dit sét yéu SSC 14.5 15.0 - 18 - 86 | 0.2 | 0.02
Dit sét cing MC 16.2 16.5 | 5.500 20 - 12 - -

Bang 4: Tinh chat vat liéu ciaa két ciu
. EA El D w V) Rinter

M at lie

ue | Vathcu KN KN.m? M KN.m2 ]
Coc Dan hoi 1.36E+06 2.08E+04 0.43 1.131 0.2 1
Dam | Pan hdi 3.33E+06 2.50E+04 0.30 2.250 0.2 1

Luoi st dung 15 phﬁn tir duoc danh sd, vai 872
phan tir, 7711 ntt, 10464 s6 diém tmg suét trong
Hinh 5. Quy trinh phéan tich tuong tmg véi viée
xay dung thuc té. Pau tién, coc hai hang duoc
xuyén vao dat. Budc thir hai, cac dim bé tong
lién két cac hang coc theo phuong doc va
phuong ngang dugc xdy dung. Budc cubi cing,
thi cong da tha bén trong ke phan thanh céac dot
¢6 chiéu cao tha khoang 1m.

4

Tong dich chuyén ¢ giai doan cubi trong hai
truong hop, gia tri cyc tri 1a 0.119m ddi voi
trudng hop 1 (Hinh 6) va 0.071m ddi véi
truong hop 2 (Hinh 7). Momen uén 16n nhat
ctia hang coc phia bién nhu trong Hinh 8.
Momen udn 16n nhét 1a 18.45 (kNm/m) trong
Truong hop 1; 15.83 (kNm/m) trong Truong
hop 2.
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Hinh 5: M6 hinh PTHH cua ke coc ly tam
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Total displacements (Utot)
Extreme Utot 70.76*10 > m

Hinh 7: Téng chuyén vi trong
trueong hop 2 (m)
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Total displacements (Utot)
Extreme Utot 119.1210 % m

Hinh 6: Tong chuyén vi trong truong hop 1

(m)

@ (b)

Bending moments Bending moments

Extreme bending moment -18.45 khm/m Extreme bending moment -15.83 kNm/m

Hinh 8: M& men uén cho coc & phia bién (kN.m),

(a) Truong hop 1, (b) Truong hop 2

Momen uon 16n nhat cua hang coc phia bai nhu Hinh 9. Momen u6n 16n nhat la:

20.13 (kNm/m) trong Truong hop 1;
10.88 (kKNm/m) trong Truong hop 2.

Ll

(@) (b)

Bending moments
Extreme bending moment -20.13 kNm/m

Bending moments
Extreme bending moment -10.85 kiMm,m

Hinh 9: M6 men uén cho coc ¢ phia bdi (kN.m),
(a) Truong hop 1, (b) Truong hop 2
Phan tich 6n dinh cta ké coc ly tim theo phuong
phap chiét giam cudng do, két qua tinh toan on
dinh cho truong hop 1 nhu Hinh 10, két qua tinh
toan cho trudong hop 2 nhu Hinh 11.
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Hinh 10: Hé sé on dinh trong truong hop 1

Hé s6 s6 on dinh cua ké coc ly tam ddi voi
truong hop 1 1a FS = 1.631, ddi véi truong hop
2 laFS =1.945.

bdi véi truong hop 1, hé s6 6n dinh tinh toan
theo phuong phap chiét giam cudong do sir dung
phan mém Plaxis phu hop véi tinh toan 6n dinh
theo phuong phap can bang gi6i han 1a FS=
1.610.
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4. KET LUAN

K¢ coc ly tdm 1a mot trong nhirng giai phap hiru
hiéu d& bao vé bd bién phia Tay tinh Ca
Mau. Qua danh gia cu thé ting dia diém gan
day, co su boi ling dang ké phia bai sau ké coc
ly tdm. Trong bai bdo nay, nhém tac gia da trinh
bay phuong phap tinh toan on dinh va xac dinh
chiéu dai coc cho ké coc ly tam theo phuong
phap can bang gii han. Hé s6 6n dinh tong thé
cua ke coc ly tam dugc phan tich va tinh toan
chiéu dai coc phu hop cho diéu kién dia chat cu
thé ving bo Tay tinh Ca Mau. Phuong phép
phan tir hiru han dung dé phan tich Gmg suét bién
dang ctia ke coc ly tam, phuong phap chiét giam
cudng do tinh toan 6n dinh cua k& coc ly
tam. Két qua tinh toan theo phuong phap phan
tir hiru han cho hé s6 6n dinh phu hop véi két
qua tinh toan theo phuong phap cin bang gidi
han.
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