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NGHIEN CU'U ON PINH PE TRU RONG TREN NEN PAT YEU
CHIU TAI TRONG PHUC TAP PUNG, NGANG VA MO MEN

Tran Vin Thai, Nguyén Hai Ha
Vien Thuy Cong

Tém tit: Gidi phap cong nghé dé tru rong giam séng, bao vé bo bién lan dau tién dwoc nghién
ciru 1bng dung va xdy dng thanh cong 180m & Viét Nam vao thang 4/2017. Két cdu ndy cé nhiéu
wu diém nhiwe: Kha ndng tiéu song o1, giam ap hee song tac dong lén cong trinh nén do bén, do
on dinh cong trinh tot hon cdc céng trinh dang thanh dirng. Két cau dwoc ché tao hoan chinh
trong nha mdy va thi cong lip ghép nén dam bdo chat heong, giam thoi gian thi cong. Bai bdo
trinh bay phwwong phdp tinh todn 6n dinh dé tru rong theo dwong bao tdi trong gi6i han khi chiu
tic dung dong thoi cua tdi trong dirng, ngang va mé men bang cach ting giam chiéu cao dé tha
trong long dé, khi chiéu cao da tang lén thi tai trong ditng tdc dung lén nén ciing ting va dong
thoi ting kha ndng chiu tai trong ngang va mé men dé dam bdo on dinh dé truy réng. Phwong
phdp phan ti hitu han dwoc ding dé phan tich lin cho céng trinh thir nghiém dé try réng 180m &
Ca Mau, két qua quan trdc khd twong dong véi két qua tinh theo phiwong phdp phdan tir hitu han
khi lya chon dwoc cdc théng s6 mé hinh phii hop.

Tir khéa: Dé tru rong; tidu giam séng; 6n dinh dé tru réng, dat yéu

Abtract: Hollow cylinder breakwater for dissipating wave energy and protecting the shoreline
was first researched, applied and successfully built (180 m) in Vietnam in April 2017. This type
of breakwater has many advantages such as the ability to dissipate the waves, reduce pressure
acting on the structure so enhancing the stability and service life compared to vertical seawalls.
The hollow cylinder breakwaters are manufacture in the factory and easily assembled on sites
that help to ensure construction quality and reduce implementation time. This paper presents a
method for calculating the stability of the hollow cylinder breakwater using the limit load
boundary line in case the structure bears vertical, horizontal loads and moment by either
increasing or decreaseing the height of rockfill inside the breakwater. When the height of rockfill
increases, the vertical load acting on the ground increases leading to increases in horizontal
load and moment bearing capacity for ensuring the stability of the hollow cylinder breakwater. A
finite element method is used to analyze the settlement of the pilot 180 m breakwater constructed
in Ca Mau. It is found that the monitoring data shows a good agreement with the calculated
settlement using the finite element method given the suitable selection of model parameters.
Keywords: Hollow cylinder breakwater, wave dissipation, stability, soft soil

1. PAT VAN PE lut duwoc du kién s& ting vé cudng do va tan
suat. Hon nita, do dia hinh thdp ving ven bién
s& rat d& bi anh huong boi hién twong nude
bién dang, Tinh Ca Mau thudc phia nam cia
dongbang song Ctru Long, Tinh c6 tong chiéu
dai bo bién 245 km kéo dai tir phia bién Dong
Ngay nhan bai: 21/5/2018 sang toi khu vuce bién Tay Viét Nam (Vinh Thai

Ngay thong qua phan bién: 15/6/2018 A 14 o AL am 1 re s ,
Ngiy duyét ding: 12/7/2018 Lan). Phan 16n bo bién da bi x6i mon, sat 16,

Ving ddng bang séng Ciru Long duoc xic
dinh 1a vung chiu anh huong l1én cua bién doi
khi hau toan cau. Cac diéu kién bao to, ngip
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dién tich rung ngdp man bi thu hgp gay anh
huong 16n t6i doi séng va sinh thai dia phwong
[[4]]. Trwde tinh hinh d6, giai phép chéng xoi 16,
béo vé bd bién khu vuc nay rét can thi&. Mot sd
giai phép dd duoc tng dung bao vé bo bién Tay
tinh Ca Mau nhr ké bang cdy gd dia phuong:
tram, bach dan, ké ro d4, ro cur tram, ke sinh thai
bang hang rao tre, nhém giai phap nay tuy gia
thanh ré song chi 4p dung cho cac bai bién ndng,
tudi tho chi dwgc 1-2 nam, khong dap g dugce
yéu cau bao vé bo bién lau dai. Giai phap ké
bang coc bé tong ly tdm (¢ giita d6 d4 hoc) bén
vitng, tiéu song tdt tuy nhién gia thanh cao, bién
phép thi cong d6 dam giang tai chd kho kiém
soat chit lwong kha nang di chuyén téi vi tri
moi kho khin vican phd dohé dam giang,

Nam 2016, Vién Thuy cong da dé& xuit thu
nghiém cong nghé méi dé tru rong tiéu giam
song, bao vé bo bién tai bién Tay tinh Ca Mau
(0, 0, 0).
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Hinh 1. Mt cdt ngang dé tru rong

Céc thong s thiét ké cua dé try rong bao gdm
muc nudc bién + 0,76m, chiéu cao song thiét
ké 1,4m, chidu dai song thiét ké 33,1m nhu 0.
Dia chit bao gdbm dét sét mém sau dén 15m,
dudi dat mém la dat sé& cing Dé c6 két cau
dang mat try tron két hop doan tudong ding
dugc dat tryc tiép trén dat mém yéu ma khong
can xir 1y dat. Thi cong thir nghiém 180m &
tinh Ca Mau nhu hinh 2. Budc ddu dénh gia
dem lai hiéu qua giam song tét, co kha ning
gdy bdi cao, cong trinh 6n dinh sau 2 mua bio
(hinh 3) [[2]].

Hinh 2. Bé tru rong ¢ Ca Mau

Dé try rong la gidi phap méi dya trén nguyén
miu cia dé chin soéng nira vong tron
(Tanimoto, 1994) [[11]]. Trén thé gi¢i mot sd
nude da nghién ciru vé kha nang giam song, sy
6n dinh véi két cdu twong ty nhe ¢ Nhat Ban,
Trung Qudc, An Po... Tuy nhién, véi két cau
dé try rong xdy dung trén nén dit yéu nhu &

Hinh 3. Twong tdc séng véi dé tru rong

bién Tay Viét Nam ddy 1a déu tién, ciing chua
¢6 nghién clru nao vé 6n dinh tong thé ctia dé
dang nay hodc ntra tron, cang khong c6 két qua
nghién ctru khi dat n6 trén nén dat yéu. Van dé
nghién ciru, qua trinh thiét ké con gip nhiéu
kho khan do thiéu co s& khoa hoc, ddc biét la
trong tinh toan on dinh. Bai bao s& phan tich
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kha nang chiu lyc, sy 6n dinh cta dé try rong
Dong thoi so sénh, danh gla két qua tinh véi
két qua quan tric thuc té cia cong trinh thir
nghiém tai Ca M au.

2. PHAN TIiCH TAI TRONG TAC DUNG
VA ON PINHPE TRU RONG

2.1. Tai trong tac dung Ién dé tru rong

Dé tinh toan 4p luc song 1én dé chian song nira
duong tron, Tanimoto et al. (1994a) [ [10]],
[[11]] da 4p dungphuong phép cua Goda [[3]]
voi viée st dung hé sb hiéu chinh pha, Ap dé
tinh toan thay do6i hinh hoc dé tru réng.

Hinh 3: So do tinh ép hec séng lén dé tru rong

Gid st mdt sy phan bo tuyén tinh cta ap luc
song voi gia tri cuc dai PG1 & myuc nudc tinh,

PG4 trng v6i chiéu cao song dénh e ben trén
muc nude tinh va PG3 ¢ day bién (hinh 4).

(a) Tinh ép luc sc’)ng theo cong thuc Goda
[[3]] cho dé tru rdng nhu 1 tudng thang ding
¢6 chiéu cao twong ing. Ap luc véi 1 tudng
thang ding dugc tinh nhu sau:

s =0,75(1+cos B) H (D
B, =0,5(1+cos B)aypgH, (2)
P.,=aF, 3)
I, = ol 4)
Trong do:

6. Chiéu cao bén trén muc nudc tinh & do
cuong do ap luc songla 0 (m)

PGy : Cuong do
(KN/m’)

Pgs: Cuong do
(kN/m’)

ap luc song & mirc nude tinh

ap luc song & chan két cau
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Py : Ap luc day ndi do song tac dung tai chan
két cAu (KN/m’)

p: Dung trong ciia nudc (T/rn3)
g Gia téc trong truong (m/sz)

B: Goc gitra dudng phép tuyén véi tuong dirmg
va hudng téi cua song (dJ)

Goc nay phai giam di 15°, nhung goc hop
thanh phai khong nhé hon 0°
Hp : Chiéu cao séng dung trong tinh toan ap

luc song

2
06+ 1 4mh/L (5)
sinh(4rh/L)

E{l - ;} (6)
h cosh(2wh/L)

a, =1-

Véi:

h: Chiéu séu nudc ¢ trude tudng thang ding (m)
h'": Chiéu sau nwée & chan tuongthang dimg (m)
L : Chiéu dai séng & chiéu sau nudc h ding
trong tinh toan (m)

(b) Chuyén doi 4p luc song tir turong ding 1én
dé tru rong nhu sau:

n =ng(7)

B =A4F; (8)

B‘ =4 ApPg; (9)

R, =4,4,F; (10)

Trong do:

R : Cuong d6 ap luc song & mirc nudc tinh 1én
dé tru rong (kN/mz)

B: Cuong do ap luc séng & chan dé tru rong
(KN/m’)

P": Ap luc day ndi do song tac dung tai chan
dé tru rong (kN/mz)

A1 : HE s6 hi¢u chinh ap luc song cho cac két
cau dé pha song. Trong vung séong vd ¢ do dé
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chin séng c6 kha ning tiéu séong Tanimoto
khuyén nghi lay A, = 0,8 [[11]]

A, : He sb hiéu chinh duogc xac dinh nhu sau:
Ap =cos* (2zAl/L) (11)

Véi:

Al 14 khoang cach tur giao diém cua lyc tai

chan dé try rong va lyc tai myc nudc tinh voi
bé mat cong dé tru rong (m).

L : Chiéu dai song tinh toan (m)

Tinh ap luc songtac dung Ién mat ngoai dé tru
rong tir cac luc tac dung 1én ting diém hudng
tam theo cong thurc:

Trong do:

Ry

cong (kN/ mz)

La ap lyc hudéng tam tai diém trén mat

f{z) :La 4 luc ngang theo phuong z (0)
(kN/m?)

6 : La goc hop bdi ngoai lyc do song hudng
vé tam va phwong ngang (d0)

Tir 4p lyc song tac dung 1én tirng diém trén bé
mat két ciu, tinh tong dp luc hudng tam

Khi két cdu c6 16 & phia duéi co dién tich 15 tir
10% tro 1én thi khong can thiét phai tinh ap
luc déy ndi. Céc tham sé tinh toan thé hién
nhu bang 10, Cac hé sé va ap luc song tinh

P =P 6 (12 .
(o) = Fiyyc0s 0 (12) toan dwoc tong hop nhu bang 2.
Bang 1: Céc tham s tinh tosn
Tham s6 Zn H, L, T, d h h' hy, Hp L
m m m s (m) | (m) | (m) | (m) | (m) | (m)
Gia tri +0.76 | 140 | 33.1 | 7.3 1.26 | 1.76 | 1.71 | 1.81 [ 1,96 | 33.1
Tinh hé s6 4p lyc song nhu bang 2:
Bang 2: Cac hé s6 va ap luc séng tinh toin
, }\,1 )\,2 }\,3 (o8] O3 T]* P’l P’3 P,u P’o
Tham so > > > >
(m) | kKN/m” | kN/m” | kN/m~ | kN/m
Gid tri 0.8 0 0.8 1 1.03[095] 294 | 16.27 | 15.11 15.11 15.48
2.2. Chon lua chiéu cao da bén trong dé Trongdo:
cong trinh dam bio 6n dinh
trong

Do két cdu nén 1a sét yéu nén kha nang chiu
tai ciia dé tru rong dugc dua trén nghién ctu
6n dinh nén mong trén dat sét mém caa Tran
Vin Thai, Nguyén Hai Ha (2013) [[1]], bang
tra cdc hé s6 khong tht nguyén cua Ngo
Tran (1996) [[8]].

a. Tinh todn hé sé an toan chong trwot:

nK, H { H }
e

m'V0

(13)

VoM
H duoc tra boi — va
Y =3 0 Vs

7B,

hinh 5.21 hodc 5.22 ciia Ngo Tran (1996) [[8]]

b. Tinh todn hé sé an toan ché'ng lat:

nk, M [ (14)
m BV, | BV, (L;ﬁ]
Trong do:
H
M dugc tra boi 2 va — trong hinh
BV, [K;ij 0 0
VO VO
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5.21 hodc 5.22 ctia Ngo Tran (1996) [[8]]
K.,:La hé s6 bio dam

m: La hé sb diéu kién lam viéc

ng: Lahé sb to hop tai trong

H: La tai trong ngang irng véi to hop tinh toén.

V: Tong luc thang dung tic dung 1én cong
trinh (kN)

V,: Téi trong ding gidi han (kN), ldy bang;
Vo= 5,14.A.S, (15)

M: M6 men do tai trong song gy ra léy voi
tam ban day, xem 0 (kN.m)

A: Dién tich ddy mong (m2).

¢. Quy trinh tinh todn, kiém tra én dinh dé
tru rgng

Gia thiét chiéu day 16p da tha trong long dé tru
rong hy.

Xéc dinh tai trong ding tac dung lén dé try
rong theo cong thirc (16)
V= Vigt Vit Vy (16)

Trong do:

Vi¢: Thanh phan tai trong theo phuong ding
tac dong 1én ddy mong (kN)

[ KHOA HOC
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Vi Trong lugng ban than cua cAu kién (kN)

V,: Trong lwong khdi dé trong long dé tru réng
(kN), Va=Vgna-(B-2.t1).hg;

Yana: Dung trong ddy ndi cua da (kN/m’)
hy: Chiéu cao da tha trong long (m)
B: Chiéu rong cau kién dé try rdng (m)

Tinh toan 6n dinh truot theo muc a, on dinh
lat theo muc b.

Xy dung biéu dd quan hé giita hé s on
dinh truot, 14t v6i chiéu cao da trong long.
V&i hé s6 an toan cho phép [K], chung ta co
thé nodi suy chidu cao da bén trong Hé sé 6n
dinh truot K;, xac dinh theo cong thic (13),
hé sé 6n dinh chéng 14t K, theo cong thuc
(14). Trong 0 thé hién quan hé giira chiéu
cao da trong long v&i hé s6 6n dinh K;, vaK,,
ung voi cong trinh dé thir nghiém tai Ca
Mau. V6i hé s6 6n dinh cho phép [K] = 1,2,
chiéu cao da tha duoc chon béng gia tri 1on
hon ctia chiéu cao da theo 6n dinh truot va
lat. Theo hinh 5, ndi suy duogc chiéu cao da
bén trong lahy = 0,45 (m), chon chiéu cao da
bén trong cho cong trinh thir nghiém thuc té
lahg=0,50 (m).

Bang 3. Xac dinh chiéu cao d theo hé s6 6n dinh

Thong ) Chiéu cao di tha tronglong (m)

Gia tri 0.0 0.1 0.2 0.3 0.4 0.5
H/Vo 0.096 0.096 0.096 0.096 0.096 0.096
[H/Vo] 0.085 0.089 0.095 0.105 0.110 0.120
Hé s6 6n dinh tai

0.887 0.928 0.991 1.095 1.147 1.252
trongngang Kh
M/BVo 0.051 0.051 0.051 0.051 0.051 0.051
[M/BVo] 0.050 0.053 0.059 0.065 0.069 0.073
He o on dinh taif ) oq 1.048 1.166 1.285 1.364 1.443
trongngang Km
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Hinh 5: Biéu dé quan hé gita hé 56 6n dinh
voi chiéu cao da tha long dé

2.3. Tinh toan lin trén mo hinh s6 va so
sanh véi so0liéu quan trac

Phén tich lin theo phuong phép phén tir hitu
han (PTHH) bang phan mém PLAXIS, duoc
phat trién boi PLAXIS BV, Ha Lan. Chuong
trinh s dung phwong phap phén tir hitu han
phan tich d6 cting tiép tuyén tang dan trong
do tai trong duoc chia thanh mot sd budc.
Trong mdi lan ting tai, dac tinh do cu’ng thich
hop cho muc Gng sudt hién tai dugc s dun g
trong phan tich s6. Cac chi tiéu co 1y cia dat
theo thi nghiém trong phong dugc thé hién
trongbang 3. Cac chi tiéu co 1y cua két cdu dé
theo m6 hinh dan h01 duoc trinh bay Bang 4.
M6 hinh nén dét yeu duoc str dung dé phan
tich do lun cta dé tru rong,

Bang 4. Tinh chit ciia dat nén trong mé hinh tinh tosn

. 1 ywet ysat () Y cref A* K*
Loai dat KNm3 [ kKNm3| Do | Do | KNm2 | - -
M hinh dat yeu 14.5 15.0 18 - 8.6 0.2 0.02

Bang 5. Tinh chit ciia vat li¢u bé tong dé tru rong
Vat L EA El d w L Rinter
C kN kN.m2 m kN.m-1 -
M6 hinh dan hoi 4.5E+6 1.13E+5 0.549 3.75 0.2 1.0

M6 hinh dé try rong lam viéc trén nén dét yéu
dung phan mém Plaxis theo so do bai toan
phang st dung phan tir tam gidc 15 nut, kich
thudc ngang dat nén bang 8 1an bé rong mong,
chiéu sau tinh toan hé& 16p détyéu, cu thé nhu
hinh 7.

Tém mong O

Hinh 6. Chia lwoi mo hinh

Quan tric lan trong md hinh tai tim moéng O
va so sanh véi sb liéu quan tric cong trinh thir
nghiém, két qua cho thiy sy phu hop vé dién
bién qua trinh lan theo thoi gian. Tai thoi diém
sau 450 ngay d6 lin dé tru réng theo quan tric
14 22cm, phén tich theo phuong phép phan tir

hitu han 13 20,6cm, sai s6 4% nhu thé hién trén
hinh 7.

—¥%— Phuong phap PTHH
0 100 Tho gian (ngay), 400
0 o
20
s \
=
=
B0 :‘*\, o
\\ﬁ==ﬁ
30

Hinh 7. Két qua phan tich mé hinh sé
va dir lieu quan trac

3. KET LUAN

Bai bdo da trinh bay phuong phéap tinh toan va
cach tinh toan 6n dinh cho dé try rdng chiu tai
dlirng ngang va momen dong thoi trén nén dat
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yéu bang viéc tang giam chiéu cao dé trong
long dé tru rong, Hé s6 6n dinh xac dinh theo
phuong phédp dugc kiém dinh bang thuc
nghiém va hiéu chinh caa Tran Vin Théi,
Nguyén Hai Ha (2013) [[1]], cac hé sé khéng
thor nguyén theo nghién ctru cuia Ngo Tran
(1996) [[8]]. K& qua tinh toan lun theo
phuong phap phan tir hitu han cho két qua phu
hop vé6i két qua quan tric hién trudng Cong
trinh thir nghiém 180m dé tru rong tai Cau
Mau On dinh sau ca mua bién dong dac biét
nam 2017 trong d6 ¢ 1 tran 4p thip nhiét d6i
2/11/2017 va bio sb 16 ngiy 25/12/2017. Han

KHOA HOC
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ché caa nghién ctru: Céc tac gia da khong do
duoc chiéu cao song thuc té tai cong trinh
trong mua bao 2017, nhung ndm 2017 1a ndm
dac biét v6i tan suat hiém gip nén cac tac gia
da gia dinh la céc didu kién vé song, muc nudc
da xuét hién nhu tan suét thiét ké & dau vao dé
tinh toan. Trén co s& kiém dinh mé hinh, thuc
nghiém thém moét s6 thi nghiém day truot cong
trinh trong méang kinh & phong thi nghiém
Vién thuy cong Thang 1/2018 Vién da ban
hanh Tiéu chudn co s& vé thiét ké, thi cong va
nghiém thu dé tru rong, lam co sé cho viée ap
dung rong rii cong nghé vao bao vé b bién.
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