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Tom tit: Dé coc rong mat cdt hinh méng ngiea la gidi phdp cong trinh bdo vé bo bién dwoc dé
xudt véi muc tiéu gidm séng tir xa. Bai bdo trinh bay phwong phdp thiét ké thi nghiém mé hinh
vdt Iy va xdy dung cdc kich ban nghién ciru nham ddnh gid tuwong tdc giita séng véi két cau nay.
Tir khéa: Dé coc rong, hiéu qud giam séng, truyén séng, phan xa séng

Summary: The horseshoe-shaped hollow pile dyke is a type of breakwater used to reduce wave
energy from a distance. This paper presents the method of experimental design of the physical
model and the development of research scenarios to evaluate the wave interaction with this

structure.
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1. PAT VAN PE

Pé coc rong miat cat hinh méng ngua [1] 1a
giai phap cong trinh xa bd dwoc dé xuat nham
muc dich tiéu giam song, han ché sat 16 bo
bién ddng thoi tao dugc bi boi phi sa phia
sau cong trinh dé khoéi phuc ring phong ho ven
bién (xem Hinh 1).

Hinh 1: Dé coc réng mdt cdt hinh méng ngwa [1]

CAu kién dé coc rdng hinh méng ngua dugc
tao boi 2 phan: mat tiép séng (phia bién) co
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dang mat cit ban try tron; mit khuit séng
(phia bd) c6 dang mat cat hinh hop, ca 2 mat
déu duoc dyc 15 rdng dé hap thu va tiéu hao
nang luong song. Phia trudc va sau cau kién
dugc gia cd bang 16p da hoc dé chdng xoi
chan. Bén trong ciu kién duoc tha 16p da hoc
dé tiéu tan ning luong song va ting cudng on
dinh tong thé cong trinh.

Muc ti€u chinh cua thi nghiém mo6 hinh vat ly
1a thiét 1ap dugc mot bd sd lidu thi nghiém
lam co s& cho viéc xay dung cac cong thuc
kinh nghiém hay ban kinh nghiém cho phép
danh gid mdt cach tin cay tuong tac song vdi
Dé coc rdng mit cat hinh mong ngua. Hay noi
cach khac cong thic xac dinh hé sb phan xa
(Kr), hé sb truyén song (Kt), ap luc song tac
dung Ién cdu kién... voi sy anh hudéng cua
cac tham sd phi thr nguyén chi phdi chinh
dugc xac dinh, phan anh dang qua trinh vat ly
tiéu hao ning lwong khi séng truyén qua cong
trinh dé coc rong.

2. COSOLY THUYET MO HINH VAT LY

Co s¢ 1y thuyét ciia mé hinh vat 1y duoc xac
lap trén co sé ly thuyét tuong tu. Chi khi nao
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cac diéu kién twong ty ma Iy thuyét tuong tu
quy dinh thoa mén thi méi c6 thé cin cr vao
két qua tir md hinh ma suy doan két qua tuong
mg ¢ nguyén hinh. Bé m6 hinh twong tu voi
nguyén hinh mot cach hoan toan thi cin phai
déy du 3 dac trung tuong tu: hinh hoc, dong
hoc va dong luc hoc.

2.1. Twong tw vé hinh hoc

Tuong tu hinh hoc gitta m6 hinh va nguyén
hinh 13 twong tu vé hinh dang hinh hoc, do d6
bat ky do dai tuyén tinh twong mg nao thi
nguyén hinh va mo hinh phai c6 cung ty I¢:

INl _ IN2 INn ﬁ']

Lo @5
M1 M 2 Mm

Trong do:

- Ing, IN2, ..., Inn 13 cac d0 dai tuyén tinh cua

nguyén hinh;

- Im1, Im2, ..., Iun 14 cac do dai tuyén tinh cua
mo hinh;

- M 1a hé sb ty 1¢ do dai.

2.2. Twong tw vé dong hoc

Tuong tu vé dong hoc la tuong tu trang thai
chuyén dong gitra mé hinh va nguyén hinh.
Van tbc, gia toc tai bat ky twong tmg nao giita
mo hinh va nguyén hinh bat budc phai song
song v&i nhau va ¢ cting mot hé sé ty 18:

UNl =UN2 — _UNn =ﬂu (2 2)
UMl UM2 UMm .
a a a

N1 — N2 = Nn :ﬂ'a (2.3)
aMl aMZ a‘Mm

Trong d6: U va a 1a véan toc va gia toc; Ay, Aa
1a h¢ so ty 1€ cta van toc va gia toc.
2.3. Twong tw vé dong lwc hoc

Tuong tu vé dong luc hoc 1a tuong tu vé luc
tdc dung gitta m6 hinh va nguyén hinh. Lyc
tac dung tai bat ky twong Gmg nao gitta md
hinh va nguyén hinh bit budc phai song song
v6i nhau va c6 cung mot hé $6 ty 1¢:

(2.4)

Trong do: f 1a lyc tac dung; Af 1a hé sb ty 1€
vé luc.

DPé co6 dugc twong tr co ban vé cac yéu th
song, mo hinh can 1am chinh thai, luét ty 1€ mo
hinh cin tudn theo tiéu chuin Froude.
F=V/(gL)*® (V 1a van téc song; L 1a chiéu dai
song). Viéc lwa chon Ny = Nt = (NL)*®° theo
phép phén tich thir nguyén va dinh luat Pi —
Buckingham gitp cho mé hinh dam bao vé chi
sd tuong ty Froude tirc 1 Fm = Fn (m: md

hinh; n: nguyén hinh).

3. THIET KE MO HINH VA XAY DUNG
KICH BAN THi NGHIEM

3.1. Phan tich thi nguyén xic dinh cac
tham so6 chi phoi

St dung phuong phap PI-PUCKINGHAM [2]
dé thiét 1ap cac phuong trinh tong quat thé
hién quan hé giira cac tham s6 chi phdi co ban
v6i cac dic trung vé phan xa va truyén song
cling nhu 4p lyc song tac dong 1én céu kién.
Pay chinh 1a co sé cho viéc thiét ké cac chudi
thi nghiém phuc vu cho phén tich két qua, dan
té1 cac cong thue ban thuc nghi¢m. Cac tham
sO co ban anh huong dén dic tinh phan xa va
truyén song qua két cdu Pé coc rong mat cat
hinh mong ngua do la:

a) Nhom cac tham sé6 méi truong:

+ Chiéu cao song, Hmo (song téi Hmo,i; song
phan xa Hmo, va song truyén Hmoj)

+ Chu ki song, Tp (c6 thé 1a lya chon chu ky
dinh phd Tp hodc chu ky déc trung phd Tm-1,0).

+ Goc song tG1 cong trinh,
+ D0 cao luu khong dinh dé, Re

b) Nhém cac tham sé dic trung hinh hoc
két ciu cong trinh:

+ Bé rong cau kién, B

+ Chiéu cao 16p da tha trong long, hq;
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+ Ty 1€ 16 rSng bé mit két ciu, ¢
+ Do ddc bai bién, i%
3.1.1. Thiét lgp phwong trinh tong quadt ve

song truyén, song phan xa qua két cau bé coc
rong mqt cat hinh mong ngua

Qua x4c dinh nhimg tham s6 chi phdi co ban
dén song truyén va song phan xa qua két cau
Dé coc rong mit cit hinh méng ngwa ¢ phan
3.1, chiing c6 thé viét dudi dang quan hé ham
s0 nhu sau:

f(Hpoi Hog: Tns0:BiRc.&hy ) =0

mo0,i ?

(3.1)

O day do rong € ban than 1a dai lugng khong
thir nguyén, nén c6 thé loai ra khoi phan tich.
Vi ¢0 hai thtr nguyén co ban la [L] va [T] (r=
2) do vay tong s cac dai luong phi thir nguyén
s& bang [I=n—r =6 — 2 = 4. Nghia 1a biéu
thirc ¢6 thé duoc viét dudi dang:

f (T1,,T1,,1T,,11,) =0

Chon céc théng s6 co ban 13 Hmo,i V& Tm-10 vOi
thr nguyén co ban [L] va [T].

[ =H" T o Hp,
H H><2 Tr:210 B.gzz
H Hx3 Tn?lalo R
[, = TN,

(3.2)

(2) Phién ham biéu thi cac dai lugng xuat xir

LT L

L [T L L [T
U
U

X2

2

=
I, =[
M, =[L]".
I, =[

y2 [
I
L [T L

4

(b)  Phién ham biéu thi dang thir nguyén
cac dai lugng xuét xu

Tién hanh c4n bang thir nguyén ta s& tim duoc
cac dai luong [1; nhu sau:
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H B
I, = =511, =—;
' HmO,i ’ L
n (3.3)
[l =—;I1,=—1
? HmO,i * HmO,i

Str dung cac phép bién d6i trong duong trong
phuong phap PI-BUCKINGHAM, céng thiic
(3.2) duoc viét thanh cong thie (3.4) nhu sau:

f H mo0,t E RC hd — 0
HmO,i Lp HmO,i HmO,i
Nhu vdy ham PI-BUCKINGHAM tong quat

xac dinh h¢ s6 truyén song qua két cau Bé coc
rong co6 dang:

K:HmO,I:f B RC hd
L, Hy H

(3.4)

, e] (3.5)

mo0,i moO0,i

Ta thidy hé sd truyén soéng 1a ham phu
thudc vao:

: P9 cao luu khong dinh dé twong ddi;

mo,i

B A A A K-
L : Bé rdng budng twong doi;
P
h,
HmO,i
Va ¢: ty 1¢ 16 rong bé mit cau kién Dé
coc rong;

Phan tich tuong ty d6i voi hé s6 phan xa song,
ta co:

K, =
H

Huor _ f{ B R h,

’ y T € (36)
Lp HmO,i HmO,i ]

mO0,i

3.1.2. Thiét ldp phuong trinh tong qudt vé lic
song tac dung lén cau kién Dé coc rong mat
cat hinh mong ngua

Ap luc song tac dung 1én cau kién Dé coc rong
la thanh phan quan trong lién quan truc tiép
dén tinh toan 6n dinh cong trinh. Cac thanh
phan co ban chi phéi dén ap lyc song gdbm céc
tham s6 doc 1ap sau: Hmo, Tp, d, B, g,0p, &.
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Nhu véy c6 thé viét dudi dang quan hé ham s6
nhu sau:

f(P.H,o.T5.B.d,8eg,0)=0

(3.7)

Trong do: P 1a 4p luc séng, d 1a d§ sdu nudc,
plla khdi luong riéng ciia nude, g 1a gia toc
trong truong, e11a d6 rdng bé mit cdu kién dé
coc rong va B 1a goc song t6i (1a dai lugng phi
thr nguyén) nén khong dua vao phan tich.

O day c6 ba th nguyén co ban 1a [L], [T] va
[M] (r = 3) va c¢6 7 bién doc lap, do vay tong
sd cac dai luong phi thir nguyén s& bang 4 (n -
r = 7 - 3). Biéu thuc (3.1) c6 thé dugc viét
dudi dang sau:

f (Hl;H2;H31H4):O

Chon céc thong s6 co ban 1a Hmo, Tp va P véi
cac thir nguyén co ban 1a [L], [T] va [M] ta co:
[l,= H’r‘; T!.P*B
I[l, = ani.TPyz. P*.d
[ = Hﬁ.Tf. P=g
I1, = H)::.TQ,’“. P*.p

(3.8)

(@)  Phién ham cac dai luong xut xir
[T, = [LT [T M2 ILT [T L]
[T, =[LT%.[TP. [MI [L] ™. [TT*.[L]
[T, =[LT°.[T]7. M2 LT [T L] [T]
[T, = [LT.[TP* [MI LT [T M L]
(b)  Phién ham dang tht nguyén cac dai
luong xuat xur
Tién hanh can bang thir nguyén ta s& tim duoc
cac dai luong [1; nhu sau:

B 4 _4d.
1_[:L_HmO’I_IZ_HmO’
3.9
0T _Hiap (39)
H, Y TAP

Sir dung cac phép bién d6i twong tuwong

trong phuong phap PI-BUCKINGHAM,
cdng thuc (3.8) duogc viét thanh cong thic
(3.10) nhu sau:

Lt
1,11,

Thay cac cong thirc tinh [], & (3.9) vao cong
thire (3.10) ta dugc cong thirc (3.11):

P B
= f (_ ’ i ’ Ba 8]
p'g'HmO HmO HmO

3.2.

f(Hl,Hz, ,ﬂ,s)=0 (3.10)

(3.11)

Thiét ké thi nghiém

3.2.1. Lua chon diéu kién bién dau vaio
thi nghiem

a) Khu vuc nghién ciru dién hinh: bd bién Tay
dong bang song Ctru Long

b) Xac dinh diéu kién song thi nghiém (d6 cao
va chu ki):

Theo két qua nghién ciru cua dé taii PTDL.CN-
09/17 va luan an TS Nguyén Anh Tién (2021),
ché do thay-hai van tai khu vyc bo bién Tay
ving Pong bang song Ciru Long cd cic dic
trung nhu sau:

Song xa bd: Chiéu cao song (Hs) phan bd theo
cac muc chinh la: Hs < 0,5m (~50%); 0,5m <
Hs <2,0m (~49,5%); Hs > 2,0m (~0,5%). Chu
ky Tp =2 - 4s (~ 80%).

Séng gan bo:

Chiéu cao séng (Hs) phan bd theo cic mirc
chinh 1a: Hs < 0,5m (~70%); 0,5m < Hs <2,0m
(~30%); Hs > 2,0m (~0%). Chu ky Tp =2 - 5s
(~ 93%).

Theo cic nghién ctru cua Thiéu Quang Tuin
[4], Nguyén Xuan Hung [3] va phuong phap
SPM (1984), quan hé gitta chu ki va chiéu cao
song nhu sau:
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Nguyén Xuin Hung | H= 3,64.104. 75164 Ap dung séng néi chung cho khu vuc
(1999) Nam B6
Tuin & Linh (2015) | Tp=1,15+4,5.Hs%% Ap dung cho song mua gi6 Dong Béc

Tp=1,5+4,5.Hs%% Ap dung cho séng mua gié Ty Nam
SPM (1984) H Ap dung cho song bio

T =121 [

g

Dua trén cac yéu to nay, tinh toan va lya
chon bién thi nghiém: 0,5m<Hs < 2,0m, 4s<
Tp < 8,0s

¢) Do dbc bai:

Bii bién ving dong bang song Ciru Long noéi
chung 13 réat thoai, pham vi cach bd 200-300m
cao trinh bai khoang -1m dén -1.5m, do déc
nhé i<1%, anh hudéng cia do doc badi khong
dang ké. Do vay trong nghién thi nghiém Iya
chon 1 d6 doc bii dién hinh c6 dinh dé thi
nghiém, i=1/500.

d) D6 sau nudec:

Can ctr vao sb liéu quan tric muc nudc tram
Rach Gia (bién Tay) va s liéu bang B.6 trong
phu luc B-TCVN 9901: 2014 thay rang, véi
tan suit thiét ké dién hinh khoang 2%, muc
nuéc dao dong tir +0.8m dén +1.7m ddi voi
khu vyc bién Tay.

NAY TAD SOMG

V6i ddc trung dia hinh bii khu vuc bién Tay,
dia hinh bai tir -0.8 dén -1.5m, do vay do sau
nuée khu vuc nay nam trong khoang tir 2,2m
dén 3,2m. Do vay, dé tong quat, lya chon do
sau nudce thi nghiém d= (2-:- 3,5)m.

3.2.2. Lya chon ty ¢ mé hinh

Vi¢c nghién ciru hi€u qua lam viéc ctia cong
trinh dugc mo6 phong trén mo hinh vét Iy chinh
thai va tuong tu theo tiéu chuan Froude. Trén
co s¢ pham vi khong gian mé hinh, nang luc
cua may tao song, dé dap ung dugc muc tiéu
va ndi dung nghién ctru, giam thiéu sai sd, ty
1¢ mo hinh dugc chon 1/12.

3.2.3. B tri thi nghiém

Cén ctr vao nang lyc cua thiét bi thi nghiém,
phuong an bd tri thi nghiém nhu sau (xem
Hinh 2):

Of coc kNG LO® HAP THY SONG

f

Hinh 2: So dé bé tri thi nghiém trén mdng séng

CAu kién dé coc rong mit cat hinh méng ngua
duoc dat & khoang cach 21m so véi ban song.
St dung 8 dau do song (P1 — P8) kiéu dién tré
dé ghi lai chiéu cao song & céc vi tri khac nhau

trong mang séong. Cu thé: 3 dau do P1,2,3 dé
kiém tra diéu kién song nudc sau, dau do P4
dé danh gia su thay doi phd song khi chuyén
tiép tir ving nudc sdu vao vung nudc ndng,
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cac dau do P5, P6, P7 dung dé phén tach song
toi va song phan xa trudc cong trinh theo
phuong phap cuia Mansard va Funke (1980)
[5]. Pau do P8 duoc dit ¢ phia sau cia dé coc
rong v6i khoang cach tir (0.5-1). Lp dé do song
truyén phia sau cong trinh.

Pau do ap luc song tac dung 1én mit trude
cdu kién: Trén mat ding doc theo truc ciu
kién, b tri t6i thiéu 3 vi tri dau do ap luc: Vi
tri tai muc nude tinh, vi tri tai chan cu kién
va vi tri tai dinh cdu kién. Trén mat béng, bd
tri toi thiéu 3 vi tri ddu do ap luc: Vi tri vudng
goc voi hudng song tdi (0°), vi tri hop véi
hudng song téi 30° va vi tri hgp vai hudng
song tGi 60°.

3.2.4. Kich ban thi nghiém

Céac phuong an thi nghiém dugc thiét 1ap dwa
trén muc tiéu nghién ctru bao gdm:

- Kha ning tiéu giam song qua két cau;

- Phan bd ap luc song 1én bé mat cau kién dé
coc rong hinh méng ngya;

Trén co sé d6 lua chon cac thong s6 vé mat két
cAu va thong sb song (xem Bang 1) nhu sau:

+ V& mat két cdu hinh hoc: 3 bé rong két
ciu dé coc rSng, 4 cap ty 1¢ do r6ng mat
trudc va sau.

+ Vé mit thuy dong luc hoc: 4 do sau nudc; 5
chu ki séng; 4 chiéu cao song.

Bang 1: Kich ban thi nghiém mé hinh vat ly

Hmo (m) Tp(S) d (m) B (m) e1(%)
0.07; 0.10; 0.13; 1.1;1.3; 1.5; 0.18; 0.22; 0.24; 0.30; | 0% -11.78%: 15%-11.78%:;
0.16 1.7:19 0.26; 0.30 0.36 20%-11.78%; 25%-11.78%

Céc phuong an thi nghiém duoc tién hanh boi
song khong déu khoang (500-1000) con séng,
tan s6 ldy mau d6i véi cac dau do chidu cao
song la 20Hz, dau do ap luc 1a 500Hz. Sé lidu
song va ap luc dugc thu thap theo thoi gian
thyc va luu trong may tinh thanh cac chudi sd
liéu dao dong theo thoi gian cia timg dau do.
Dua trén cd s céc file d6, phan mém xt 1y sb
liéu s& tinh toan cic yéu to can thiét nhu
chiéu cao séng co nghia, chidu cao song trung
binh, chiéu cao song cuc dai, twong tng véi
cac chu ky.

4. KET LUAN

Bai bao di trinh bay phuong phap thiét ké thi
nghiém mo hinh vat 1y nham danh gia tuong
tac song véi két cdu Dé coc rdng mit cat hinh
mong ngua. Trén co s danh gia cac tham sb

hinh hoc va thuy dong luc hoc anh hudng dén
qué trinh twong tac giita song véi két cau, lya
chon phuong phap phén tich phi thtr nguyén
(dinh 1y Pi) dé xac dinh mbi quan hé giita hé
sb phéan xa (Kr), hé sb truyén song (Kt), ap luc
song 1én két cau voi cac dic trung thiy dong
luc hoc cua song. Véi dac trung khu vuc
nghién cuu, lya chon céc dugce diéu kién bién
thi nghiém va ty 1 mé hinh phu hgp, tr d6
thiét ké dugc so do bd tri thi nghiém va xay
dung cac kich ban nghién ctru.

Budc tiép theo s& tién hanh trién khai thi
nghiém va do dac thu thap sb liéu, phan tich
két qua va xay dung mdi quan hé giira cac yéu
td hinh hoc va thuy dong luc hoc vé cic mat
phan xa, truyén song, tiéu hao ning luong
song, ap luc 1én cAu kién.
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