NGHIEN CUU HIEU QUA GIAM SONG CUA bk CHAN SONG NOI
HINH HQP CHO KHU TRU BAO TAU THUYEN TREN MO HINH VAT LY

ThS. H6 Hong Sao - Hai hoc Thiiy Loi
ThS. Nguyén Vin Diing - Dgi hoc Hong Duc

Tom tat: Gidgi phap cdng trinh d@é chan séng néi sir dung cho cac khu tranh tri bao, neo dau
tau thuyén da dwoc nghién cizu va ap dung ¢ nhiéu nuéc trén thé gisi. Tuy nhién viéc ap dung ¢
Viét Nam con hgn ché do nhiing nghién cizu cu thé vé dé chan song néi con rat it. Bai bao dé
cdp dén hiéu qua giam song ciia dé chan song néi théng qua nghién ciu mo hinh vat Iy, duoc
tien hanh trong mang song cua Phong Thi nghiém Thauy luc — Pai hoc Thuy Lei. Két qua thi
nghiém cho thdy hiéu qua giam song ciia dé la dang ké, Vi vy c6 thé nghién ciu ing dung

trong thuc tién ¢ nuoc ta.

1. PAT VAN PE

Nam trong khu vuc nhiét d6i gié mua, Viét
Nam thuong xuyén phai chiu anh huéng cua
gi6 bdo. Vi dic diem Viét Nam ¢ bo bién
dai va s lwong tau cé 1on, hang nam cé nhiéu
thi¢t hai cho ngu dan vung ven bién, dic biét
la tau thuyén bi hu hai trong mua mua béo.
Xay dung cac khu trdnh trd b&o cho tau
thuyén 1a mot huéng di dung dan va hitu hiéu
dé giam thiéu thiét hai vé ngudi va tai san do
bdo gay ra. Muc tiéu xay dung céng trinh khu
tranh, trd bdo 1a phai giam duoc téi da d6 cao
song bdo va anh huong cua song trong vung
neo dau dé dam bao cho tau thuyén duoc an
toan. Mudn vay can nghién cau cac giai phap
khoa hoc cdng nghé tiéu giam séng phu hop
dé ap dung vao xay dung cong trinh. Bai b4o
nay dé cap mot giai phap cong trinh d& duoc
st dung trén thé giéi 1a hé thdng xa lan bé
tong duoc neo giir bang day mém c6 tac dung
nhu mot dé chan song ndi, 4p dung cho cac
cang ca va noi trG bdo cua tau thuyén. Viéc
nghién ctu hiéu qua giam séng cua dé chan
s6ng noi duoc tién hanh bang thi nghiém mo
hinh vat ly thuc hién trong mang séng cua

Hinh 1. Kiéu hinh hgp
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Phong Thi nghiém Thuy luc - Truong Pai hoc
Thuy loi.

2. GIOI THIEU CHUNG

Bén canh céac giai phap cong trinh tiéu
giam tac dong cua song nhu cac dang dé chan
séng truyén théng (dang mai nghiéng), kiéu
tuong dung hay kiéu hdn hop thi loai hinh dé
chan séng noi da duoc sir dung cho mot sb
khu neo dau tau thuyén trén thé gigi.

Uu diém cua dé chan séng noi 1a xay dung
véi tde @6 nhanh, d& van chuyén va co tinh co
dong cao. Tuy nhién viéc nghién ctu loai dé
nay con han ché va kho khin vi co ché thay
dong luc hoc rat phic tap, viéc tinh toan neo
giir dé ciing khong don gian, yéu cau kiém tra
va bao dudng thuong xuyén. Pham vi nén ap
dung véi nhitng ving c6 d6 cao séng vira
phai, c6 chu ky khong 16n, tuy vay né cé thé
st dung cho nhiéu khu vuc c6 chiéu sau nudc
khac nhau.

Tuy thudc theo hinh dang, két ciu, kich
thudc, vat liéu ciing nhu diéu kién &p dung ma
dé chan song noi co thé phan loai theo bdn
dang chinh: kiéu hinh hop, kiéu Mat, kiéu
Pontoon va kiéu Tethered.
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Hinh 3. Kiéu Mat

Tuy nhién dé& chan song noéi kiéu hinh hop
duoc st dung duoc st dung nhiéu hon. Kiéu
dé nay thuong duoc 1am bang bé téng cét thép
dang hinh hop rdng va cé thé c6 16i 1am bang
vat liéu nhe (nhu polystyrene). Lién két gitra
cac khéi hinh hop kha linh hoat, ¢ thé cho
phép di chuyén doc theo truc dé chin séng
hoac duoc lién két cb dinh dé lam cho ching
hoat dong nhu méot két cau duy nhat.

Pé chin song noi c6 thé 1a mot giai phap thich
hop Vé6i nhitng viing bién co day 1a nén yéu ma
kho c6 thé sir dung dé chan song ¢ dinh. Tai cac
viing nudc siu, dé chan song kiéu ¢ dinh thuong
¢6 chi phi 16n hon. Hon nita viéc lap dat, bd tri dé
chin song ndi kha co dong, va ¢ thé st dung cho
nhiéu dia diém khac nhau.

Nhuoc diém cua dé chan song noi la it hiéu
qua trong viéc giam do cao cua séng co chu
ky va chiéu cao séng lon so véi cau tric co
dinh. Viéc neo giir bang he thong day cap doi
hoi tinh toan phac tap, néu xay ra su ¢b s& gay
hu hong cho cac cong trinh trong dé, dac biét
khi gap céac con bdo lon vuot tan suat thiét ké.
Va so vé6i dé chan song truyén théng, dé chan
s6ng ndi yéu cau thuong xuyén phai kiém tra
va bao dudng.

3. NGHIEN CUU MO HINH VAT LY HIEU
QUA GIAM SONG

3.1. M6 hinh nghién ciru

3.1.1. Nhigm vu

- Xac dinh kich thugc phi hop cua dé chén
s6ng ndi hinh hop chit nhat nhu: bé rong dé
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Hinh 4. Kiéu Pontoon

chan séng (B), chiéu cao dé (H), chiéu sau
ngap nudc cua dé (D), chiéu dai doan dé (L).

- Xac dinh muac d6 hiéu qua giam séng (ti
I& chiéu cao song trudc va sau dé chin séng)
g Vvéi céac cap séng ngau nhién co chiéu cao
va chu ky khac nhau.

3.1.2. Piéu kién lam viéc cia cong trinh:

- Chiéu sau nuéc trong khoang 6 + 12m:;

- Chiéu cao song 16n nhat Hemay = 2,4m;

- Chu ky song vura va nho, T, trong khoang
4+7s.

3.1.3.Gig1 han nghién ciru

- Bo qua tac dong cua gio tai cong trinh.

- Thi nghiém mot doan dé chan séng noi
trong md hinh mang séng (mé hinh 2 chiéu).

- Cap neo cb dinh voi day méang, bo qua
tinh toan Céap neo va “Rua” bé tong.

3.1.4. Twong twva ti ¢ mo6 hinh

DPé ¢6 duge cac tuong tu vé dong luc hoc
cling nhu yéu té séng, md hinh can dam bao
tudn thu theo dinh luat twong tu Froude, thoa
man diéu kién lyc quén tinh can bang véi
trong luc trong mé hinh.

Chi tiéu tong quét :
A=A =2 =4 (1)
I = 2)

Dua trén dieéu kién tuwong tu hinh hoc voi
mo hinh dé chan séng tir (1/5 + 1/70), vai kich
thudc mang song thi nghiém, lua chon ti 1€
md hinh la 1/20 (4, = 4, = 20).

3.2. Thiét Igp cdc diéu kign thi nghiém

3.2.1. Kich thwéc md hinh
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Bdng 1. Kich thugc md hinh thi nghiém

D2 chin song noi

M6 hinh | Nguyén hinh i
Chidu rong (B) | 25cm 50m -4~ J
Chiéu sau (H) 15 cm 3,0m
Chiéu dai (L) 96 cm 19,2 m
Chiéusau ngap | 12 cm 2,4m “
Khé‘i luong 28 kg 224.103 kg ol H
Chiéu sau 45 cm I9m Hinh 5. Kich thugc mé hinh' (mm)

3.2.3. Piéu kién song

Tién hanh thi nghiém véi séng ngau nhién
c6 phd dang chuan JONSWAP. Series thi
nghiém c6 chiéu cao song téi Hs = 0,04m;
0,05m; 0,06m; 0,075m; 0,10m va 0,12m,
twrong Gng vai chu ky dinh phd lan luot 1a Tp
=0,8 +1,6s.

Téng hop bao gom 18 thi nghiém, thoi gian
md&i thi nghiém iy khoang 1000T, (1000 con
song) dé dam bao dai tan sé (chu ky) co ban

cuia phd song duoc tao ra mot cach hoan
chinh. Céc théng s6 vé muyc nudc, chiéu cao
so6ng, chu ky song, chiéu dai budc song dugc
thdng keé trong Bang 2.

Chiéu dai song tinh theo bang B-6,14TCN
130-2002-Huéng dan thiét ké dé bién, va quan hé
L =9T 2

2r
9m. Tuong tmg c6 cac do ddc song Hi/L;

tanh Zt'd ing véi viing chuyén tiép d =

Bang 2. Piéu kién vé song thi nghiém mé hinh dé chan séng noi

Trud Chiéu cao song (H) Chu ky song (T,) Chiéu dai budc soéng
ng hop M6 Nguyén M6 Nguyén M6 Nguyén
(*) hinh hinh hinh hinh hinh hinh
Hoa 4 0,8 0,8 3,6 1,01 20,2
Hos 5 1,0 0,9 4,05 1,22 24,5
Hos 6 1,2 1,0 4,5 1,50 30,1
Hozs_ 7,5 15 1,2 54 1,99 39,8
Hio 10 2,0 1,45 6,53 2,60 52,0
Hi, 12 2,4 1,6 7,2 2,99 59,8

3.2.4. Ché tao mé hinh

- M6 hinh ché tao bing vat liéu nhwa Mica
dam bao twong ty vé d6 nham. Két cau kin
nudc, viing chac.

- Gia tai bang vita xi ming dé dam bao
khdi luwong va su 6n dinh cua két cau.

- Hé thdng neo bang cép thép d =3mm,
duoc neo ¢ dinh voi ddy mang.

- Céc sai s6 hinh hoc khong vuot qua *
2mm.

3.3. Thiét bi va phdan mém do dac

3.3.1. Mang tao séng va dau do

Mang séng su dung thi nghiém la mang
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(*) : Ha_Ty . trong d6: H,— chiéu cao séng thi nghiém(cm); T, — Chu ky song thi nghiém (s)

song duoc Vién Thuy luc Delft (Ha Lan) cung
cap, c6 chiéu dai 57m, rong 1m, cao 1,2m,
chiéu dai khoang kinh 1a 48m.

Cac dau do song do Vién Thay luc Delft
ché tao co6 do chinh xac cao, duoc bao quan
trong diéu kién tot. Khi thi nghiém, cac dau do
dugc két ndi vai may tinh théng qua bo thu
nhan — chuyén d6i tin hiéu 16 kénh (DAU-06)
va phan mém Delft-Measure.

3.3.2. Cac phan mém si dung phan tich,
xir 1y sé ligu

Cac chuong trinh do dac, phan tich, xu
ly s lieu thi nghiém dugc truong Pai hoc



Cong nghé Delft — Ha Lan chuyén giao gom
co:

- Phan mém diéu khién may tao song
Wihost.

- Phan mém tao file song: song déu, séng
ngau nhién DELFT-AUKE.

- Phan mém thu nhan tin hiéu DELFT-

MEASURE.

- Chuong trinh xac dinh khoang céch gitra
3 dau do song DISTANCE.

- Phian mém Matlab Script Decomp: phan
tich, xir 1y sé liéu do.

3.4. Cdc budc thi nghiém

3.4.1. So dé thi nghigm
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Hinh 6. B tri md hinh va cac dau do séng trong mdng thi nghiém

3.4.2. Cac bwdc thi nghigm gom:

- Thiét ké mo hinh, ché tao mé hinh;

- Lip dat mé hinh, thiét bi thi nghiém;

- Kiém dinh thiét bi do, van hanh thir va
sua chira mo hinh;

- Thi nghiém thu thap s liéu truong hop c6
va khong co dé chén song;

- Chuyp anh, quay phim cac truong hgp do
dac;

_ Chinh Iy, xit Iy s6 ligu do.

Viéc ché tao md hinh duoc thuc hién ti mi,
dam bao do chinh xac, viéc tién hanh do dac

Hxnh 7. Hxnh nh thY nghiOm

dugc thyc hién ding qui trinh, sb liéu do thi
nghiém la chinh xac.

3.4. Két qud thi nghi¢m

Panh gia hiéu qua giam song thdng qua hé
sb truyén song C;

Ci=H/H @)
trong do:
H, : Chiéu cao song sau d¢; H;:

Chiéu cao song trudc dé.

Duéi day 1a trj s6 chiéu cao song tai cac
dau do (Bang 3), va hé sé truyén séng C;
(Bang 4).

Hinh 8. Chiéu cao séng trudc va sau dé
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Bang 3. Chiéu cao song tai cdc dau do (m)

i TH Ho Tes | Hos_Tos | HoeTio | Hos Tiz | Hio_Tus | Hio_Tis
1 0.0576 0.0711 0.0869 0.1055 0.1412 0.1761
2 0.0578 0.0702 0.0878 0.1079 0.1410 0.1746
3 0.0583 0.0736 0.0898 0.1051 0.1518 0.1705
Hmo 1 0.0579 0.0717 0.0882 0.1062 0.1447 0.1737
4 0.0230 0.0279 0.0347 0.0466 0.0849 0.1112
5 0.0245 0.0290 0.0365 0.0447 0.0818 0.1073
Hmo 2 0.0237 0.0284 0.0356 0.0457 0.0834 0.1093
Bang 4. Hé sé truyén song C;
TH
H S H O4_T08 H 05_T09 H O6_T10 H O75_T12 H 1O_T145 H 12_T16
H; 0.058 0.072 0.088 0.106 0.145 0.174
Ci 0.410 0.397 0.403 0.430 0.576 0.629

Gia tri cua hé sb truyén song thu duoc tng
Véi cac truong hop thi nghiém cho thay:

+ Vi chiéu cao séng Hmye < 1,5 m thi hiéu
qua giam séng cua dé 1a kha tbt, chiéu cao
song sau dé giam duoc tir 57 — 60 %, dé chan
s6ng hoat dong kha on dinh.

+ V&i mac chiéu cao séng Hpy, tir 2,0 +
2,4m thi hiéu qua giam song giam con khoang
40%, tuy vay chiéu cao séng sau dé twong doi
I6n. Thi nghiém ciing cho thdy & cac mic
chiéu cao song I6n hon, ap lyc tac dung 1én dé
va day cép rat 16n, dé hoat dong khong on
dinh.

4. KET LUAN

Véi két qua thi nghiém, kién nghi ap dung
& cac vung ven bién c6 dia hinh che chén,
chiéu cao song < 1,5 m (vi qua théng ké cac
tinh ven bién nudc ta cha yéu 1a tau nho dudi
45 CV; vai loai tau nay thi khi dao dong muc
nudce trén 0,6m da gay va dap lam vao va chim
tau mic du dd duoc neo dau trong bén, chua
ké anh huong bt loi cua dong chay phia dudi
loai dé chin song ndi nay).
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Viéc nghién ctru va ap dung giai phap
cdng trinh dé chan song ndi da dugc ap dung
& nhiéu nudc trén thé gigi. Cung véi nhu cau
hién nay, viéc xay dung cac bén neo dau tranh
tri bdo cho tau thuyén, ngay cang duoc mo
rong doc theo duong bo bién nuéc ta. Viéc
nghién ctu xay dung dé chan soéng ndi dé bao
vé, giam song cho bén thuyén ¢ nudc ta con
chua nhiéu bai viéc dp dung con mot sé han
ché ciing nhu c¢6 it cic nghién ctu cu thé.
Trong diéu kién nghién cau md hinh toan
phuac tap, tac gia da s dung thi nghiém mo
hinh vat 1y dé tim hiéu va xac dinh hiéu qua
giam song cua két ciu dé nay. Thi nghiém cho
thdy mirc d6 hiéu qua giam song dang ké cua
loai hinh cbng trinh nay, tuy nhién ciing con
mot s6 han ché can c6 huéng nghién ctu cu
thé trong tuong lai:

- Tinh toan, xac dinh loai hinh, kich thudc
cua két cAu ndi, vat lieu ché tao, két cAu neo
gilr phu hop véi diéu kién cua Viét Nam.

- Cong nghé ché tao va thi cong lap dat hé
thdng dé noi.
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Abstract:
THE PHYSICAL MODEL OF FLOATING BREAKWATER DEAL
WITH THE EFFICIENT DECREASE OF WAVE LEVEL
TO PROTECT MARINAS AND SMALL HARBOURS.

MSc. Ho Hong Sao - Water Resources University
MSc. Nguyen Van Dung — Hong Duc University

The use of floating breakwater to protect marinas and small harbours have reasearched and
applied to many countries in the world. However, the application of floating breakwater in
VietNam had some limited in specific reseach . This paper deal with the efficient decrease of
wave level by the experiment using a physical model, was carried out in a wave-flume at the
Hydraulic Laboratory, Water Resources University. The experiment has achieved fews of
considerable rusults. Therefore, floating breakwater is the scientific solution which can be
applied in the reality in Viet Nam.
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