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NGHIEN CUU PAC TINH PHAN XA CUA KET CAU TIEU SONG PAT
TAI PINH PE BIEN TREN MO HINH VAT LY

Phan Pinh Tuin
Vién khoa hoc thuy lgi Viét Nam

Tém tit: Céu kién tiéu song dinh hinh tru rgng dat tai dinh dé dwoc dé xudt nghién cvu ttng dung
cho cdc mdt cdt dé bién & nhitng ving khan hiém dat dap dé hodc dé trén trén nén ddt yéu khu vie
Déng bang séng Ciru Long. Két cau ¢ dang Y hinh tron, rong, trong lirong nhe, bé mdt c¢é duc 16
dé hap thu nang lwong séng dén, giam néng lwong séng phan xa va séng tran. Bai bao trinh bay
két qua nghién ciru déc tinh phan xa séng cia két cau tiéu séng dinh bang mé hinh vit 1y. Két qua
cho thdy hé sé phan xa séng Kr giam khi do sdu mede tang lén va ty 1é dién tich 16 rong trén bé
mat cdu kién tang lén. Voi do rgng bé mat cau kién la 10%, hé sé phan xa song lon nhat la 0,63
trong khi hé sO phan xa nho nhat dat dwoc la 0,37 khi do r(§11g bé mat céau kién la 20% vdi tat ca
cdc kich ban théng sé séng dwoc thi nghiém.

Tir khéa: Cau kién tiéu séng dinh, hiéu qua giam soéng, hé so phan xa

Summary: The Hollow Cylindrical Breakwater,which is located on the top of the sea dike, is a
new structure proposed to apply to sea dykes in areas where soil is scarce or to be built on soft
ground in Mekong Delta. The structure is in quater-circular shape, with perforated surface to
absorb incoming wave energy, reduce reflected wave energy and overtopping wave energy. This
paper presents some results of wave reflection characteristics of this structure on the physical
model. The results show that the wave reflection coefficient (Kr) decreases as the water depth
increases and the pore area on the surface of the structure increases. In case of 10% perforated
surface, Kr max = 0.63 while Kr min = 0.37 with surface porosity is 20% in all experimental
scenarios.

Keywords: Hollow Cylindrical Crest Breakwater, Wave Reduction Efficiency, Reflection
Coefficient

1. PAT VAN BE

Pong bing séng Ciru Long duoc xac dinh 1a
ving chiu anh huéng 16n cua bién doi khi hau
toan cau, tinh trang sat 1& bo bién, mat rung
phong h§ xdy ra ngay cang nghiém trong. Céc
cong trinh bao vé nhu dé bién da xiy dung
thuong c6 dang mai nghiéng hodc mai nghiéng

bién c6 két ciu hinh tru rdng tai dinh v6i muc
tiéu thay thé tuong dinh dé co hé s phan xa
song 16n bang két cau co chic ning hap thy
nang luong séng va gidm soéng phan xa, giam
chiéu cao ddp dé. Pay 1a ¥ tuong dé xuat quan
trong trong diéu kién khan hiém dét dap dé, nén
dat yéu tai cac khu vuc dong bang song Cuu

két hop tuong dinh dé giam séng tran. Tuy
nhién, két cau tuong dinh cao tao ra séng phan
xa 16n, luc tac dong vao tudng va phan mai
nghiéng 16n. Trudc thyc té d6, tic gia va nhom
nghién ctru Vién Thuy cong dé xuat mit cat dé

Ngay nhan bai: 01/3/2021
Ngay thong qua phan bién: 30/3/2021

Long.

Céu kién tiéu song dinh c6 dang Y hinh tron
dang rong, trén bé mit c6 duc 16 rong dé hap thu
va tiéu hao nang lugng song. Céc cau kién dugc
ché tao thanh cac don nguyén lap ghép védi nhau
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thanh cong trinh dang tuyén nim ngay trén dinh ~ céu kién...Bang cac két qua do dac thi nghiém
de. va phan tich trén m6 hinh vat ly, bai bao nay
lam rd anh hudng cua cac yéu td noi trén dén
ddc tinh phan xa séng cta cAu kién tiéu song da
dé xuét.

H¢ s0 phan xa song cua cau kién ti€u song dinh
phu thudc vao rat nhiéu yéu t6 nhu: Chiéu cao
song, do sau nudce, do cao luu khong trén dinh

hy -Chifucao kétcau R: -B0 cao luu khong
m Db dbc mai Hno - Chiéucao song fai chén cong trinh
o D6 déc bai L,.1o - ChiEudaisong
' d - Db ngap nudc trong bufing
h - B s&u nude tai chan cng tinh
B -Bé rdng budng hitu dung

|

Hinh 1: Mat cat dé bién cé cdu kién hi tru r6~ng tai dinh

2. THI NGHIEM TREN MO HINH VAT LY

2.1. Két cau cau kién tiéu séng dinh nghién ctiru

CAT NGANG CHINH DIEN
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Hinh 2: Keét cau cdu kién tiéu song dinh nghién cvuru
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Két cau cau kién tiéu song dinh c6 dang ' hinh
tron c6 duc 16 rong trén bé mat véi cac ty I¢ khac
nhau dé danh gia dac tinh phan xa ctia séng khi
turong tac voi cong trinh. Ban kinh ngoai cau
kién thi nghi€ém R=0,235m, dudong kinh 16 r5ng
trén mat cong cua cAu kién thay ddi tir 0,025m
dén 0,029m, d6 day tuong cau kién thi nghiém
12 0,015m Chiéu cao don nguyén ciu kién trén
md hinh thi nghiém 14 0,255m, bé rong cAu kién
l4 0,25m, mdi don nguyén dai 0,18m.

2.2. So' d6 va kich ban thi nghiém

Thi nghiém duoc tién hanh trén méang song cta
Phong thi nghiém trong diém Quéc gia vé Pong
luc hoc song bién — Vién Khoa hoc Thuy loi
Viét Nam. Mang song st dung cho thi nghiém

m BuamwWo 234

P

LGN CONG NGHE |
la mang séng Flander c6 chiéu dai 1am viéc hiéu
qua 30m, chiéu cao 1,8m, chiéu rong 2m. May
tao song co thé tao ra song déu, song ngiu nhién
theo mot dang phd Jonwap, Jonwap Par,
Moskowitz,

Moskowitz Par va Sin. Chiéu cao song 16n nhat
¢6 thé tao trong mang 13 Hmax=0.4m va chu ky
tor Tp=0.5s +5.0s.

Vi¢c nghién ctru hi€u qua lam viéc cia cong
trinh dugc mo phdéng trén moé hinh vat 1y chinh
thai va tuong tu theo tiéu chuan Froude. Trén
co sO pham vi khong gian m6 hinh, kh4 nang
tao song ctia hé thong may tao song, dé dap Gmg
dugc muc ti€u va ndi dung nghién cuiru, ty 1€ mo
hinh duoc chon 1/10.
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Miit bing mang
Hinh 3: So d6 bé tri thi nghiém

3 dau do W2,Ws, W4 duge bd tri dé xac dinh
song phan xa tuan thu theo 1y thuyét cua

Mansard va Funke (1980), ddu do W4 do song
phia sau dé. Cac yéu cau vé khoang cach dau do

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 65 - 2021 3



| KHOAHOC

(of0] e} \[e]3]2

sau ddy phai duoc thuc hién dé loai bo gi tri
bét thudng trong phép do.

Xo3 =L/10; Véi L: Chiéu dai séng nude su;

L/6 < Xoa < L/3 va Xos4 # L/5 va Xoa # 3L/10
Xz #n.Lp/2, voin=1,2...;

Xoa # X3, voin=1,2...;

Séng ngiu nhién c6 phé JONSWAP dang

chudn (tao ra boi may tao séng) dung cho thi
nghi¢m co chiéu cao bién ddi tir Hs= 0,1m dén
0,15m va chu ky dinh ph6 Tp= 1,3s-:-2,1s, d6
sau nude d trude cdu kién cling dugc bién doi
v6i4 cép d6 0,15 m; 0,20m; 0,25 va 0,3m. Thot
gian cia moi mot thi nghiém duoc 1dy it nhat
1000.Tp (1000 con séng) dé dam bao dai tan s6
(chu ky) co ban ctia phd séng yéu cau duoc tao
ra mot cach hoan chinh.

Bang 1: Cac thong s6 thi nghiém

Mat Céc thong sb song Do cao | Chibucao | Heésbd Mai déc .
< , A A A X ~ , D(_) doc
cat thi luu khong | két cau hw rong dé phia bi
nghigm | Hmo(m) | T(s) Re (M) (cm) £(%) bién
£, £ 0.10
Ket cau 0.10 1,3 0.15 10
hinh tru |4 195 17 | 255 15 13 | 1/250
rong tai 0.20
1 0.15 2,1 20
dinh 0.25

3. KET QUA VA PHAN TICH
3.1. Phan tich danh gia két qua

Anh huong cua do sau nuoc den hé so phan xa song

Khi do sau nudc ting 1én, hé ) phéan xa song
c6 xu hudng giam xudng trong tat ca truong
hop chiéu cao séng dugc thi nghiém. Trudng
hop do rong bé mat 1a 10%, hé sb phan xa Kr
giam tir 0,656 dén 0,515 khi d¢ sau nudc thay
doi tir 0,15m dén 0,30m. H¢ s6 Kr 16n nhét
(Kr=0,656) khi d/gT? = 0,0028 va nho nhat khi
d/gT? = 0,0218 (Kr=0,515).

Truong hop d6 rdng bé mat 1a 15%, hé sé phan
xa Kr giam tir 0,638 dén 0,414 khi d¢ sau nudc
thay doi tir 0,15m dén 0,30m. Hé s6 Kr 16n nhat
(Kr=0,638) khi d/gT? = 0,0028 va nho nhat khi
d/gT? =0,0168 (Kr=0,414).

Xu huéng tuong tu, v6i do rong bé mit 1a 20%,
hé s phan xa Kr giam tur 0,635 dén 0,371 khi
d6 sau nudc thay doi tir 0,15m dén 0,30m. Hé
s6 Kr 16n nhat (Kr=0,635) khi d/gT? = 0,0059
va nhé nhit khi d/gT? =0,0168 (Kr=0,371).

Diéu ndy co6 thé giai thich nhu sau: O d¢ sau
nuée thip, twong tic song véi cong trinh chu
yéu dién ra manh & phan mai dé, ning lugng
song dén chii yéu bi suy giam 1 phan so song
vO trén mai, phan ning luong con lai giy ra
song phan xa 16n nén hé ) phan xa 16n. Khi do
sdu nudc 10n, séng dén ngoai tuong tac trén mai
dé con duoc hép thu boi két ciu tiéu song dinh
thong qua cac 16 rong trén bé mat, do d6 ning
luong gy ra song phan xa nho hon.

063 A ®
AA
0.60 @ A ’ [}
Z 05ss A "
ol 1
0.50 ®
Hs 178,
D45 |0 15m
040
0 5 10 15 20 25
d/gT"2x10%3

Hinh 4: Quan hé giita Kr véi d/gT?,
triwong hop do rong 10%
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Hinh 5: Quan hé giiva Kr véi d/gT?,
truong hop dg rong 15%
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Hinh 6: Quan hé giita Kr véi d/gT?,
trueong hop do rong 20%

Anh hwéng ciia do heu khéng dinh dé (Rc) dén
hé s6 phan xa song:

D¢ luu khong dinh dé Rc (1a khoang cach tinh
tir myc nuéc dén dinh cdu kién). Két qua thi
nghiém cho thdy hé s6 phan xa c6 xu hudng
tang khi do luu khong dinh dé tang voi cac kich
ban chiéu cao séng va do rong bé mat cau kién
khac nhau.

Trudng hop do réng bé mat 1a 10%, hé sé phan
xa Kr tang tr 0,515 dén 0,656 khi chiéu cao song
thi nghiém thay ddi tir 0,1m dén 0,15m. Hé s6 Kr
16n nhat (Kr=0,656) khi Rc/Hi = 2,44 va nho nhat
khi Re/Hi = 1,137 (Kr=0,515).

Trudng hop d6 rdng bé mit 13 15%, hé s6 phan
xa Kr ting tir 0,414 dén 0,638 khi chiéu cao
song thi nghiém thay dbi tir 0,1m dén 0,15m.
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va nho nhét khi Re/Hi = 1,095 (Kr=0,414).

Xu huéng twong tu, véi d6 rong bé mit 13 20%,
hé sb phan xa Kr tang tir 0,371 dén 0,635 khi
chiéu cao song thi nghiém thay dbi tir 0,1m dén
0,15m. Hé s6 Kr 16n nhat (Kr=0,635) khi Rc/Hi
= 2,489 va nho nhat khi Rc/Hi =1,062

(Kr=0,371).
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Hinh 7: Quan hé giita Kr voi Re/Hi,
truong hop do rong 10%
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Hinh 8: Quan hé giita Kr voi Re/Hi,
trieong hop dg rong 15%
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Hinh 9: Quan hé giita Kr voi Re/Hi,
truong hop do rong 20%

Hg s6 Kr16n nhat (Kr=0,638) khi Re/Hi =2,568  4nh hiong cia chiéu cao song dén hé so phan
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xa song:

Hé s6 phan xa song giam dan trong cac kich ban
duogc thi nghiém khi chiéu cao song dén ting
1én. Truong hop do rong bé mat 10%, tai do sau
nude d=0,3m, do ddc song Hi/gT?=0,0063 cho
hé sb phan xa Kr = 0,515. Tai do sau nudc
d=0,15m, d6 déc song Hi/gT?= 0,0019, hé sb
phan xa Kr = 0,656.

Truong hop do r5ng bé mit 15%, hé sb phan xa
Kr = 0,414 tai do sau nudc d=0,3m va do doc
song Hi/gT?= 0,0051. Tai d6 sau nudc
d=0,15m, d6 déc song Hi/gT? = 0,0019, hé sd
phan xa Kr = 0,638.

Khi d¢ réng bé mit cau kién 1a 20%, tai d sau
nude d=0,3m, do doc song Hi/gT?=0,0052, hé

(6s

0.6 PN

0.55 -“ X‘ ¢

5 0.5 .Z A®
0.45 ¢d-0.2m A =
0.4 ®d-0,25m

035 d=03m
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Hinh 11: Quan hé giza Kr véi HilgT?,
triong hop dé rong 20%

Anh huong cua do rong bé mat cau kién den hé
$0 phan xg song

Trong cac thi nghiém va&i céc kich ban do sau
nudc, chiéu cao song duge tién hanh, két qua
do dac tinh toan cho thay hé sb phan xa song
c6 xu hudng giam dan khi ty 1& dién tich 15
rong bé mit cau kién ting 1én. Hé s6 phan xa
16n nhat Kr=0,634 khi dién tich 15 rdng bé mat
cau kién 1a 10%, tai d¢ sau nudc d=0,2m véi
chiu cao séng thi nghiém 1a Hs=0,1m.
Nguoc lai, khi tang ty 1& dién tich 16 rong bé
mit cu kién 1én 20%, hé s phan xa song do
duoc 1a nho nhét, Kr=0,371 tai do siu nudc

(of0] e} \[e]3]2

s6 phan xa nho nhit Kr = 0,378. Hé s phan xa
16n nhét do dac dugc Kr = 0,638 tai do sau nudc
nuéde d=0,15m va d6 ddc song Hi/gT? = 0,004.
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Hinh 10: Quan hé giita Kr véi Hi/gT?,
trueong hop do rong 10%
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Hinh 12: Quan hé giza Kr véi Hi/gT?,
triong hop do réng 15%

d=0,3m va chidu cao soéng thi nghiém
Hs=0,1m.

Ngoai ra c6 thé nhan thiy rang, & d6 sdu nude
thap d=0,2m, hé sb phan xa khong bi anh huéng
nhiéu boi ty 1¢ dién tich 16 rdng bé mat cau kién,
khi ting dién tich 16 rong tir 10% 1én 20%, hé
s6 phan xa chi giam dugc khong dang ké tir 5%
dén 10%.

Tuy nhién d¢ réng anh huong rd nét dén hé sb
phan xa song ¢ d6 sau nudc 16n hon. Két qua
thi nghiém cho thay, tai d6 sau nudc d=0,25m,
hé s6 phan xa giam tir 6% dén 13% khi ting
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ty 18 16 rong tir e=10% lén e=15% va tir 10%
dén 20% khi tang ty 18 15 rdng l1én gip doi (tir
e=10% 1én e=20%). Pac biét tai do sau nuodc
d=0,3m, ty 18 15 rong 1 15%, hé sb phan xa
Kr = 0,414 (giam 22%) so voi gia tri Kr
=0,514 do dugc khi ty 1& d6 rong 1a 10%. Khi
ty 18 16 rong ting 1én 20%, gia tri Kr min =
0,371, giam 28% so v&i hé sb phan xa trudong
hop ty 1& d6 rong 1a 10%.

0.6 o®®
2 ‘-> ® o
® P

0.5 < A
. Al |
iz A

04 r — ¢

e c=10%, ¢=03m | A

03 + ¢=15%, 4=0.3m |

| 4€=20%, 4=0,3m |

i 0.0 2.0 1.0 6.0 8.0
Hi/gT*2x10"3
Hinh 14: Anh huong ciia ty 18 16 rong e dén
hé so Kr, truong hop d=0,3m

4. KET LUAN

Bang thi nghiém trén mo hinh vét Iy mang song,
phan tich két qua do dac tinh toan hé s6 phan
xa, mot s6 nhan xét vé cic yéu td anh huong
dén dic tinh phan xa séng cua cau kién tiéu
song dinh nhu sau:

Khi d§ sau nudc tang 1én, hé sb phan xa song
¢6 xu huéng giam di. Hé s6 phan xa Kr giam tir
0,634-:- 0,515 khi d/gT? ting tir 0,0057-:-
0,0218, tir 0,597-:- 0,414 khi d/gT? ting tir
0,0061-:- 0,0168 va tir 0,578-:- 0,371 khi d/gT?
tang tur 0,0059-:- 0,0168 tuong ung vdi cac ty
1¢ dién tich 16 rong bé mat cau kién 1an luot 1a
10%;15% va 20%.
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Hinh 13: Anh hwéng ciia 1y 1é 16 rong e
dén hé s6 Kr, triong hop d=0,2m
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Hinh 15: Anh hwéng ciia 1y 1é 16 rong e dén
hé 56 Kr, truong hop d=0,25m

Heé s6 phan xa séng c6 xu hudng tang 1én khi do
luu khéng twong d6i dinh dé (Re/Hi) ting 1én
trong tat ca cac trudng hop chidu cao va do rdng
bé mit cau kién dugc thi nghiém. Hé s6 phan xa
Kr nhé nhat khi Re/Hi = 1,1 va Kr 16n nhat khi
Rc/Hi = 2,5.

Ngoai ra, cac két qua do dac ciing cho thay khi
tang ty 1¢ dién tich 16 r5ng trén bé mit cdu kién
tiéu song, hé s6 phan xa c6 xu hudng giam. Tuy
nhién mirc d§ gidm séng phan xa chi 10 rang &
d6 sau nudce 16n d=0,3m (Kr giam tir 22% -28%
khi ty 1¢ dién tich 16 rong ting tir 10% lén 15%
va 20% tuong ung). O d6 sau nude thip hon
(d=0,2m) mirc d6 giam hé s phan xa khong
dang ké, tir 6% dén13% khi ty 1¢ dién tich 18
rong bé mit cdu kién ting tir 10% 1én 20%.
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